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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 01 MIN 39SEC LONGITUDE: W 111 DEG 01 MIN 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 
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"Except for life itself, meteorites are U1C most interesting things on earth" 

Canyon Diablo meteorites are the 'world's most famous and most attractive m·et~orites. They 

are remnants of a giant cosmic bolide, presumably an A}X)llo asteroid, \vhich struck nonhcm 

Arizona 50,000 years ago creating a mile-\vide and 600-feet-deep explosion impact/crater now 

known as 1\1etcor Crater or, in scientific circles, Barringer Crater. The kinetic energy of intense 

shock of impact at about 20 kmlsec volat.ilized or othenvise destroyed nearly all of the nleteorite. 

This "cosrnic cannonball", 30 meters across and \vcighing about 200,000 tons, was'travelling with 

a velocity of 20 km/sec and packed a 15-magaton wallop. Less than 30 tons sun'ived volatilization 

to be collected and displayed in the world's great museums. ?\1eteor craters can be described, at 

least poetically, as the result of an irresistible force nlccting an immovable objccL Less than a 

dozen are known on earth with associated rnetc ')rites. More than 100 ancient impact scars or 

structures are known. ,Geologists term them 'illShOblemes". Meteor Crater, Arizona, was the first 

11leteolite crater to be identified and is ~ ex:'~re par excellence. 

Canyon Diablo meteorites were first bn:'Nt~-rlj scientific attention by A. E. Foote in 1891, 

\\'ho did not associate them with the nearby ((."~tt I which he supposed to be volcanic. I-Ie also 

discovered minute diamonds in some of therr. 'N'i>;('h we now know \vere converted from the 

rnincrals graphtite andcohenite by the shock. I: ~mained for D. Moreau Barringer in 1908 to 

demonstrate that a cosmic bolide created Metee'i' Crater. His twenty year attempt to mine the 

supposedly buried body is a heroic but [rustratii':~ epic in the annals of mining. 

TIlese 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 bec,ause they are distinctive and resist 

weathering. 

The Canyon Diablo meteorites have had many remarkable scientific uses; for example, in 

helping to establish cosmic abundances of the elements and as a standard for sulphur isotope 

rdtios. In the mid-195Q's, a Canyon Diablo meteorite also was used to first establish the age of the 

solar system as 4.5 billion years and by inference the age of the Earth, a dating which has been 

sustained. 

Owning one of the rare Cc!nyon Diablo meteorites, a messenger from outer space perturbed 

from the asteroidal belt, is a privilege demand~:z reponsible curatorship. 

If Arizona ever decides to designate an olfie'''' 5tate rock, this meteorite should be the obvious 

Tockofchoice. l/~V~ 
*'6bert S. DIetz 

• • ". ' •• '.. J .... ,: -~ ('r~"" ~ .. -. ''''''~~,"'';'''.' ",:'"' ,-' 
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METEOR SILICA, INC. COUNTY: Coconino 
DH;TRICT: 
lvlETiJ.,S: Silica Sand 

OPER.\TOR ;,ND ADDRESS n~dl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-I 

..;~'-';"---I 

PAY DIRT - Jan. 19. 1962 

"""-"i'.""ii,
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W.A. Moeur, President, 
Phoenix Natl. Bank Bldg. 

Feb. 16, 1929 

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

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



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMATION FROM MINE CARDS IN MUSEUM 

---------- ------------- --- -l 
MM-1288 Meteorite(Ni-Fe) I 

4477 Meteorite(Fe-Ni) II 

ARIZONA 

COCONINO CO. -

BARRINGERqMETEOR)CRATER 

/'Il i \.5 ~ ;'s c.f 

,y)"" Te(}~~ CP,4i€fZ( I-,)c) 

L/ - ;41<,4 h.. 

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



Date Printed: 07/09/1999 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMA~ION SUMMARY 

Information from: Ken Phillips 

company: 

Address: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
County: 
AzMILS Number: 

Meteor Crater 

Meteor Crater 
Coconino 

254 

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 
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METEOR CRATER 

10/92 
photo by Leroy Kissinger 
negative in photo file 
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"Dr. L. D. Ricke' ••• 
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Dr" lAtlD.ll. ;3 

Nov. 22~ 4'\' 

Stand1~g aloft.. the faQ tl a8 •• en in the 11·.14 would lead ~o 'Jle 
log1'qal 1l\ference that the crater wa. of geologic ori«ill, rolaie4. in .•• 
'.., '~a the Tolc~lQ fo~ce. whiCh haTe recentl, been.aa'iv. in ~e aa. Jt~1100 
vol:cq1c flel4. ~. explanation 11 4~.turbec1 by the "gattering boul4RI 
and 'hagmeutl of natly. Dickel-ina. \otall1.Jlg aix JODI o~ IIlor. in we1gbt, 
whic:l1.'Ve bea ,toUnd. ~l"ound1ng the cl:aie:J.' with eon triO di l V1bul1on:--. 
·Sin. -.t1ve n1okel-lrOD. 18 gen"ral~ a.awned to be r teor1c origin, 1 .. 
beeaconcluded ·regardle •• of the obvious geologic re i1 ne tha, the erat . 
was f'Ol"lIed' 'b1 the fall, of ~ 'large me'eor.- If. in r ali 7. this 1ron 1.", 
me.eor.~ ... ·lG but t.~:r •• tr1al. and 1f a rat1.onal the~~ ts.rlgil1 in conneQl1aa 
-1 tho _he formation of 'he crater cam be ma1at~ned,11. arrive ". u. tX­
plaDa .• 101\.1fh1ch.aaQOW1_. tor all of 'he tactS"i---4....wq ot'~he teohft1cal 
11'~ra·to.r, .. oll tn18 l~on pow. that there 1, nQ 'lDan~.-n-~~be ef in ita 
meteorio o~1g1ntl . 1I01.8an, after' making chemical analyse. f~agrneD.t. 
of eaJ'q'Oll p~ablo lro~, q\\8st1onl whather/~,~s ot meteoric or! n. Dr. C~l 
II1nt •• · in hi:.' "landba.ah dar Ml1'oralogl. . also ''8.ugge.'. that 1111. 1rQll 1. terr ..... 
trial.; Cohtm •.. one of 1he :foremost S_hO .~8' 'iii ~8t.orl tea, aa qu4ted b7 
rarr1Dgton in '.l.. XXXI; ".moira of he. a tloJlal ~adeIl\T of Sc1ence" rema~k.· 
that,:"Xtla no.,." .certa1~ whether e 0. on )'1abJ(o irC)D. is metto.riC or. 11k. 
the Gf'eenland n1eltel-1ron. ot terre :ria -of1gM. 1ll common wi th the latter 

, .': . 
It haa a'very low perce~taga of ~1ok ,at le~$t in portion. of 1t a compa~'lv'lr 
high percentagCl- ·of clU'bon." theaam~ork;-" Hwltingtol1. ~other authori t7 

, I," 

· 011 _teo.. rltea t .d1,CU., .... th . po.i~.,11t t7 oNhe 'terr. e. 81rlal origin of tho ie 1;rQJL. 
!hs •• · .. 1n81l ar.e all ch •• t an.d. tud'tl· of me~l'jte8 rather than struclural 
.geolog1na_lhe Canyon ~~ n c ,1 •• mi~ut, d1amoJl4a and o arb one , an4 . 

:; for t,~~X:IIa'OJl. •• ~II bel! ~n'ere. ng· Ject of .t~ to chem1cal~eIlUga1;"':r •• 

". . ..... hot ~... J. 10 en-.k-~o14 and .J II SteenatrQ.p, b~tween the ,eue 1..870 
aad 1884. dlscov,:red large auld I" na va pj.ekel-l:ron. weighing a. much a. 

· t"tntJ'.' tOlll. 00 ~ in connect1 wi" baaal t flo~ on Nt. Ovlf'ak:, ~ear: th. 
II1~..ndi of. Dileo -off e weI' c' t of reel1land .. · Lenticular and d11C-11ke 

.... :. ',' pleQ·e.of'he et. we e also foun . mbed.ded in the roc1c. Theil fragment. Aa4 
... thepl'tecl pe ... -anc . C~!· terlstlco:f'm~teo~i tea and wera long thought '0 . " 
... be.ot: .. teo .. 1c· ,. ~g1a.· r ~1l iron ~rave the W1c1aeNlstatten ftg\lrea. SteeQS'n;a 

." .,.t~lm. d .... a .. 'hi kn8 ..... of, titt .. 8e. of ba.al ... t filled from to. p to. bottom .. With lrOD ..... ·paiu. al &,Jl.8·t ·en. 0 the rock, These grains allowed ,1dmannsta.tteD 
- . figure.. !hi s.ro~ ar -.es orphoua carbon a_nd C01"\U1dum, according to MQl.'II\~ 

'. Various· auggestio hav be . made aa to origin. Poasibly 1 t may have beeu 
,present ~lhQ orig . 1 or reduced by carbon on 1 ts path to the surfaae, 
It ha: •.. beenauggflusted t the iron and nickel may haire been br~t up in 
gaateoul form at carbo~l'Jlfl (00)4, D (CO)5~ and D a(CO)7. 1'h1s suggeeti".· 
baa 'been. made by' C. Winkler. In this Qonneat1on. it is a£ lAt~est that the 

· Mond, proco'" for t he obtaining of meta.llic nickel depends upon the conver,toll 
at a1ckel1Jl a ntl\,t.ta a P.fI, aickel oar'boll1'l. wh1ch is late:r 4ecomposea.. 

~. I . thuJI·~e~~.t_lng:me'al11Q niokel. . 

. . , '.4 • 

. \ 

,.- t' •••. I 

, .j:" 

. . ~' 
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Dr. L.n.i. 3 
Nov. 22. 1919 

·!he great abundance of iron found in connection with the QQO. 
'. Jutte crater. aa compared wi th the relativell. small amount of met.,qri..c 
lronfound 1n the six hundred meteoric falls catalogtled by l'arril\gtQII,. ia 
a f.4Cttha\ requirea some explanation. It i 8 neceseary to build up U. 
~Q\b •• i.. whioh will account for the nickel at8ining of the metamarpha ... d 
eand.tone in: B.ar,ringer t 8 drill hQlel. and the nualrou, amall fragmen". Qt 
nick.l-iron found in the crushed san4atop.ea. and which ~~ll also a.QCO~' tar 
the ohlorine in the so-called ftsha.le balls". Such ~otheS1S 1" he:rl 
s,tternpt_. . Ga,eaua emapations are a common volcanic he~omenQn. It 1_ 

. notunreasona'ble to suppose that nickel c;~rboUl'l. poa51 ly ~ra.1 caroQJlll. 
. carbo~ ,dioxide and clilo~1ne. with other volc~ic gases. ' age froM a de.p~ 
. lea'ed,'magmA to the top of the observed antlclin~·-·B1:r=t\u-.~.. 1'ole11)1, the •• 

galeqpstrao\ed add! tional iron from the red a~Une. of tn." It1pa~ :f'or_'lQ~ 
on' tbeir .wa:t to the surface and upon reaching the po1nr-at geatel\.i we~tU' •• 
where, traQt~lng had occurred. depoalte4 their metallic content. 1~the form 
of Mt~V. nickel-iron. .A. later accwmUa~-6n<of volcantQ forol' .... / in the form 
of compressed vol~anlc vapor. and gales p68B1bl~) ~cauaed an explQ.ion in ,hi. 
place of 'tVeaknelu&, forlQing the crater ~d c".~~ng &~" the prevloul acc'WWla.tia. 
of nick.el-lrQn. ~lo.ioRI in volQ~ic ~ea8wlth,u' accompan1ing e~truslon. 
of laval to aurface are well known. < A~,~ev~~al ~ocha in its h1stQ~. the 
tap at Mt_ V.8Uvlua hal been torn a~,?y CQ~vuls}:'on8 whlch have not produQed 
lava~· On lul1 15, 1aS8, the a~l' an4,Bides:Of the Jape~e •• mountain KQb~Qa~ 
we:re blown off b7 a steam 'explQ81ou_ No' 1..lqutd... roc~ was .Ject~4. ~e 
anCient laval of this mountain..-!iav'e-,.,eeen .cola·'.Jor 'ages. and the ~elat1oD. ot the 
rock, to thfJcata.t~ophe waS;'Whol~l p·~~i.e. . ~ L~8 :"on~. 1n India, _here 
ia a ~"&r~l' q1raular hQllQ1f~ 30g t~4aa ''f.~et deep.'·,'a mile in. d,!ameter. The 

·orlg1n of this hQllow has/oeei a.c~1b~ to'e volcanic explolion. ~. 1~ il 
not u.nrlieODe;bl~ that Coo~ lhttte c:ratar"~ ~V8 had a st,mLlar Q;f'gin. 

. " ~. ), 
!he foregoing '~tat~Ct~''''~ SobOw;t' tor the facti aa ,e.R. "'\taokilC 

the _JIG' tro~a g1.ttarent angJ.e, "thk; J4.re mav rea(5o:p.a which lea4 to ,_ 
beliet \ha\' th~h. .. w",nat caus~ bl a/tall of' lq'ftQ~l te8~ c. K. G11be*". 
b: lS9E$, a. ,Iho . 1~--~ ,rticle pubtttthtCl in ·Sc~~nce". Vol4t 3, made a ten-foo' 
QOU.tow IlUlPsn mo~~l"o( O~a.lJutte and the surrounding ~e.. Be calcuJ.ated 
t. he aUlQYJl.t of~.ma~rial .Wh1~~ h4. Q\ b. ee. 1\ cast out of the hale, and . found that l' 

. waa about 82, OO.'9.QO cn1bic ta;rda; and calgulated the cmbic content_ of the 
hole,wAich he {ouna, ... ~o be a~but)a2.000.000 cub~c l~d.. Be ahow. tlla. t~er. 
oould~ve been ~ 11\t'rQdu7~iQ~/Of 10 or 20 million tans of· fQreign material. 
!her.lQlt. of a:ma~et1&~aurv', made ~der Gilbert's d1rect1o~ ,howed that 
tile earth' 8 magnetic t"'~ld p'i und1sturbed in t:.le vicini ty of the Qrater. 
AnY' large ma •• of nickel-;;lron existing in the vicinit1 would. be expe~ted to 
affeot the dip needle. This h..ttS later been checked br Dr. Magie al "hown 1~ 
UrI Ja.rr1nger' 8 paper.. On the baais of the lack of magn::,tl0 attraction ... l' 
.1s· ma1ntatne4 tha,t the meteort •• or meteori te. came in as a. mas. of fragmentall 
Bach a'mals wauld not caUAe attractions, Mr. Barringer. not flnd1~g a mass 
of small me"eor1te$ in tue cente;r of the crater, after putting dawn nv,meroua 
dr.l1l holea and '~lS.ftl. COJlcll1dea that this mer", lie. ~der the loutll wal.l ot .- . 
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Dr. L .. D~ B.4 
RQv.",22, 19:1,1 

the 401a. Examination of this wall leads me \Q bel.ieva tha' ~ 
formaliona are ",00 regular andl11ldisiU..rbed there tQ perJU' ot the 
ln~rQd.uci1on of 20 million tonI of 100'. material in the manner wh1AA he 
poaiulat... 1 can lee no reason for aeauming that thia mat.rial l_ ou, 1;Wier 8l1l particular wall of the crater linee tn.e crater 1. la lleMll 
f1mDl'.i~1cal. Jot fl. n. d.ing the meteoric mater181$jn he .. aen',r Qt til .. 
craier. it 11 al8~ed to beele.where. It 1a 1 .~c~~vable 'ha' • 
PI. of f~agmeJltal materlal could have been ahot b ea~ the .al1. of _lUI 

. o.rater .1f1th. out .,.o~e oQn81derable quan. tit, of the fr~e~~' t. draggiDC . beb1 • 
• 1 tIl \hl arU.8h.~ land,toae. a ~h greater quap.!i t7 ~ the driU hal .. 
JhOW. I. 1a ,~ ,luJ,' Mr. lal'ringer findl,iragaiifrh of \n1ck.l-b..t1~ 
ma'R~ 111 the cou.r •• ot hi. drilllllg, but 'tlt&L11 1lI11Ch m~. ~_.o.b1l' 
'aocOllAta4 for Ol\ ~he bali .. of a ',en.atrial origin fOi:-th.~ n£c~el-~rQA. 

Dr. Ila8h I. tlqIerilDeB t • .w1 th~rre'p,1a tol ahot. ~"'~~elll!l to 
b •. p. " 1IQ.t:f101. cant17 . large leal. \0 'be Itrictl1 QQmp&rAQ.1. with the cra' ___ 
At .~ ot ,hell hal •• on the 1\l:r()~"8.D. }_tilt).e ~ne. m1ght 8l1ppl:r a prQJ;).~ 

'. analog- . In order to be exactlr fa;t, 1 t )roulld b. 1'fl11 '0 ca:nnT out 
8xpt:rimq'. with. c~a'." formed ~ ora~_%larl' ~t. eXplQlI1onl .. IUQh.a 

. ate lI.tlec1 In bla.ting ore,. .uSQ ~ study' of ;nine crateX'. em. the wetten 
fro~' ~ght be peX'tlnen~. ~Ae typ~,~f ho~ea formed bl JDCh ~nte~ 
explQ.1o~. ""atrict1l ~10P\UI to the'Qoon -'llutte crateI'. 

. . . . ,/. -"'" ",- ' ..... , 
/ " "." 

It may be tlla~/.xp,~QJt'atf~ for addt·t.~~al qu.an~1 ~1 •• Qt ~4ttel ... 
"~r~ ~arrlingplat1num)1' ~naia~red·~vlsabl.regardle •• of ld.al aa to 
itl Qrlg1D; if 80, d~~ogft drilling on'~he rl. of the crater ar a. the 
bottoa ot the crater _!luld-',pe practiCahle\ and relatively 1nexp~e1v.. ''''.1' 
C8~ be obtaiu,ed in one ~'Qf tlia., ehaft •• / III ~ j-lldgmen,. the work, whlcA~' 
alreadf been dQne. 18 a t~e inalca;1QnAt the cond1'~o~. wl~CA further 
explo.'oq "O.~ls:, ~ be pp~·.~et\ '\0' r~ieal •• 

'.If "'", '-", .' 

//: ,r,_ .,> tQU.~. v~'r'Y-t~lY, 
I """ -,I /""'-

. ~.. (' (,,' .'" HUGH Utt ROHEaT. 
. '. .'" "', \ 

, '. .' . ~'.... ./ j 

'(Cop1e4 b,' :. "."" /1 Ii' 
(8. Mt t.. ' ) "'. "~' / 
(Aug. 3? 1929). '-,." __ .. /./ 
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~:~~:ft . . ~~, ," ' .. ,.,"; ... ( . 
. •••• ' O~\t ... 1 ... " tl.,OAlAO oout.,.·' .~~'h1'}~.nt~ ~.'.'~fiifJl 

: .~"~\.: .:'~ : :. .; . , "' ... "';;~i<;::~:~;:::::::' ~. " 

a ttl-li' t,·.4.>''''''.'e "lIb t1'111' .~4, 1 ..... 'Q~' lbf) ~t.'·H llAl~~.d 

. $Wia hl. s~ .,~4.~.1~, _i •• ' a~'h ~t t hQ o..~~. ~~:\~. ~l tata ltl*,l\~ 
:':~;"'::"»:'>~!' ,; '. ' 1, ');:::':::<;:':~;" .' ,. 

WflI ba t"Q.i1,:i~~. antl. r~'A-.tt . O'~O$'I' tb1t1f .\-.-~i):J:? "llo' dt~) lwtOO<' 
t(, WJ.wJl.·i.~t_, 141M sa4 ,'0/ nasta.tl" ~1I1. :,:ij\;?i(i!( 

, . ,:;,',I~::;;,:::): ~ , \ I I ') I . . I \ :::~.," :/:;::~\ 

.e_~'t. '.t a ~oll ~lt~ai ~#. ~~ -'0 ~1lQ;tKXl'li\"\::{;;;: 
:,\&\'~:!.;¥'i" ' . '. ,~ ..... . '.' . . <,,'.' i?:;:,::;:,:J:..', 
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:=i:::!~;:.~~~~~=j~t_ 
topogra, , Pt)ica,I,te. ,rra, in" that, clO"S, e,IY, ': 'f, .ese, m,bles,' , the S~~th8:-:~'£;~r;.;.:,~,,:-,;,:,~,r"'~'I' II moon and;oth~~planets. So closely, in faci.', that NASA deSiQnaiea' "::i:~ . 
Meteor Crater' as the trainingsiteJor altuS~ Astronauts, for " , 
learningcrater'mechanics; thus enabling 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 honoring the brave Americans 
who have journeyed there. 
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FOREWORD 

This study or the urket for Meteor '0rat.r e111ea SMd vas 
QODductecl by Tboaas A. MaiDIaring, project leader, aDd Willi_ E. 
Spauldbl. Dr. \/1111_ D. Siller &3siete(i on certain phases or 
the vork. 

!he Inatltute wiehee to aeknowledge the assistance and 
ceoperaUoll reee1Ted trca MlV users and dlstril.\1tora of elltea 
aaDd, &s vell aa individuals associated v1th other. organisations 
located 1m JrlsODa·.ad Oalitornia. 
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SeQ'tel I 

IJl!llmtJC!IOI 

!be 1lrr1_1' Crater ec.pu, 1. the ovner of • cOD.id.rab1e 
aoree,e of laDd 1D .rtJlerll Art_OM on which the .teor Crater 1e 
looated. 1 larJe depotit or 1111ea .aDd 1. adjacent to the south 
r1a of ,the Or~r •• ~ 0VMd 'by tlMt~. Thi. deposit hal 
bMa lIOrbd Oil • relatlwq -..11 eeale trca t1ae to tiM ill tlle 
plat. 1t ,re_t, boveYer, the __ d-,oeit 1. not be1b1 operated. 

~ Crater .... depp.1t 1. located 8O'Qth of U. S. Hi«bvay 66 at 
a po1Jr\ :aJprOxiaate17 43'1l11ea ._1', or r!agewr and 15 1I11e. vest of 
V1ulGw. !he •• t ree.at operator of the Crater deposit loaded the 
__ lato tnoka at '\he depo.lt. !he tMlCk. tra •• led Dorth a distanoe 
.t 1.8 ail •• of dirt roM ud 4.8 ail •• of paved road to the bter­
MOt!Oa vit1l II1chvaT 66, the proceeded north o'Yer 1.1 .1lea or dirt 
read ~ a raIl .1diq em the Seta r. traok. know as Sun,hiDe station. 
!be total dia'tuoe trca the aDd deposit to the rail sidiD« 1. 7.7 
an... Sud proee •• inc dd load1. equipaent 1s located at Sunshine 
Statio.. !'.be equ1J8Gt includes pal.,erising, s~r.eni1\g, and CODY81'er 

equ1~t. 

Qbj'gtiy., or th' StJdy 

!be ,. .. ral object1 .. or this atudy 18 to analys. the aarket for 
Crater ... ill a --'1' which will aalst b ultiJaately det.ndning 
....... eooaca1o r ... 1bil1:f,7 or operati. the deposit and _rketing the 
__ ill Art,oaa ud ao\atbern o.l1torn1a. '!tie speeit'lc objectives of 
the' re~ch work are s 

1. To d_terll1De the ftle or the _net tor 1111ca saM by 
,eo,raphioal area; 'by type of saM, 1.e., physical and. 
co.-leal apeclricatlons; aDd b.Y ~lue or sand. 

2. !o asc.rtala pn' .. Jlt sources ot stlpply and Jl&rketl~ 
chaDDel. uled in .er.iag the ..rket. 

3. to •• tt.ate the portion of the .arket which might be 
obta1Ded by Crater .ad. ' 

4. to detendne the _XiJna production co~ts al1o'Wable a.t 
the Crater sand dsposit. 

!be objeot1.,8s outllDed abo ... e 00"'8r only an investigeticll of.' t,h~ 
.arket. !he laatitute reeognises the need for additional re~~arch 
vort. the aT&11ab111ty or the Institute's facilities for such york 
has ~ been discussed vi th the Barringp,r Crater Colrpnny. ~.e 
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Mel1 tlo-.1 research voald OODliit ot • '\eo!rmcal &ad eooDatic .tudy 
ot til .... depolit. od the ope rat 10111 vbl(:b voul4 be required to 
pred1IOe artetable 8U4. tt.e relearoh vor!t a1ght incl.. a.plerat1011, 
4r111S., ad -.u., et the d.lit tor the pvpo .. of detend.JllDc 
-u.. oIIaract.r ad a\eat ot the __ J d.tenWaa ti01l or the lIOn 
eoo.m.oal _~ •• r proe.l"i .. the aaII'1 to _et _rat requir.entl' 
~tl0. ot pre1,• , .. r.r !low ~.ta, capital co.t •• tt.ate. tor 
tao1l1t1 •• ad proC4t .. 1III ..,a1~, udprel1l11Ba17 .atiatea of 
JIINOe_l .. aM otller operaU. oOlta. 

"'ttd 'e' Imarq •• 

an.. nrn pJaa.. or the re .... reh 'f'ork consi.ted of • abort period 
4noW t.o lBdoctrlMtlon or the projoot tea with the subject and to 
• literature search tor 1D!oraatloB whioh oould be utilised dur1a« tbe 
.twIT. hri., thla period th. sud depo.it vas "fatted aDd iDronaatloll 
~ tcmaer operations of the dGpOllt val obta1Ded troll a Jn8ber 
.t 8OVO •• 1B Phoa1x. 

!tie ,reat. bulk of "s-.rcll tilM aDd .rrort vas utilised on work 
b the field) for the pvpo •• ot gathering original ~ronu.t1on required 
tor tIM nud7. IB _.t ca •• a intorration vas obtained during personal 
ooa'\&ot.. with organl.atlo~8 located~ in the ark.t arMs, although in a 
t. iMtaDc.. ocmtact va a ad. by ~~lephcme. Beeause of the t:1Jle and 
d1n.-. ~lftCl, .. l1a1ted ll_ber or contacts 'Were ad. by _11 vith 
orpJdsatl01l8 1B Ariscma located at .. considerable dlstano. out.ide the 
Pboa1x arM. lJrt.eM'iwe vere collduoted by Inet! tute .. hera priJlarl1y 
vitia. UMr. ad d11tr1.bu.tors or INlDd ud \lith indu.trial associatiolls. 
Iacl_iItI prel,.1 .. ry work in Iorthena Callfornia, bfonaation vas 
.bte~'" 'b7 ID.tit.tft _bera frob about 70 organisations located 1n 
Calitol'll1a •• 20 orew .... Uc •• a lr1so_. .. 

I 

IJatorut1oa obta1Bed dlarirc inteM'iwIJ vi th users or ailie-a sand 
va_ record_ 011 prete.ted , •• t1onaln fona.. Boweftr, the diac.:u.aions 
w1tll uer. un JaOt lJa1W to qeo1tl0 qustion8, and the ..net iD'Y •• ti­
,.tor. o'btai'" IbICh add! tlollal 1nfonu. tioJl which va8 utilised 1L the n.,. ad appear. 1Ja t.hi. report. 

All _j.r ,laae -.m&taetu-ers in the SoutAera Callfornia area 
wen perfJOMl.17 OOIltaoted. z.t1-.te. of And oODSl1Ilptlon reoeI,," 
trca 801IrC •• belined to _ reliable vere uHd in the 0 ••• of a r." 
..n ,la •• -.m&tactllnn. 1st_tee or total. sud utilisation by 
otur bdutri •• in tM area vere either obtained (rca bdustry .aure •• 
OOMu.r.ct to be reliable or iren. _de by projection or data obtai.eel 
b.r the Ia.utn. cturlJIC 1Dterrl ..... conch.ct.! DOltC .. sapl. of ... bert! 
.~t \be 1muatrl... ".... ..tbaat4. wre u t.r rm.,ed for aocuraoy 
tW leed' .. __ cl1ri.r1ba.torl. With the .. eel.t&nc. or, ~H d1t!1trllnltora, 
f.l, r., rn1a1o.1 vere Md. to the I'rel1Jt1M.r:r 8St1.MaUS. 

1f1tla ODe emeptloa, data NI&rdiDt; the .iriBona JIal"k.t vere obtaiDed 
4iNct17 rr. user. awl diatribtttora ot sand. Infol'1lAt1on vae not 



~- ... ,.~', .. \.~ " 

NOel ... rna the lar&e.t toudrr iJl Art.ana. The reluotuc. or t.his 
OCWIp'''I' to 41nlae intoration NprdiDg 1 te a&Dd lUI. i. lmder.t&nda­
~ ia llcht ot i tl ckw1.at po.I tioll in the 1Dduatrr in the arM • 
• _thod .. till.ed in arr1d., at •• t1utes of tiM 1la000t or .and 
cc ___ bt till. roundry i. de.cribed later ill the report. 

"l1P!lt, •• 1M Dtt1p1t1og 

!lie arket tor INLDd. oO"f'end in th1. study inellidee only that 
portioB or the art.t con81atbg of MM who .. nlue deli yered in the 
artet 1. equal to or exoeed. the oost or truaporting Cnter sand to 
the arket. III det1a1Dg the ark.t for a&Dd it vas assuud that Crater 
IIUId GUllot oaapete vi th IUd. hanD« .. ru.. dell .ered in a 1I8rke t 
lower tlsu the pre.e.t cost for tru~rt1ng Crater aand to the :aarket s 

!hi ........ that the mount of alIT muctloJl 11\ freight rates tor 
Orator 8UId, which aigbt be po.sible through Degot1atlotls with carriers, 
v1ll aot be gr-.ter than the co!tt of JliniIw, prooess!.Bg, &Dd l08ding the 
__ iata tre1cht care at Sun.hiDe Station. 

!:mIllded aleo tro. the stmy are thoae sands 1I1th vh10h Grater 
...s ...,t ocapete tor a certain lu.e. 'or euap18, certain f'eld~par 
"'., althoqh conta1D1B1 a aubataDtial portion ot .1110a, an pur­
aha_ tor their laiih alai-. ~OllteDt. 'ftae portion of teldttpar sanda 
pvcballed tor ncb u... therefore 1 s ~t included 1 n the stldy. The 
alai-. co.tat or Crater aa8i 1. knovn to be re1ati'yely lov. 

Price. ueed •• producers' price. f.o.b. deposit represent 
producers' .. t sale. price., 1. e., the ... a1ue or the aaM to the P""o-
411Cer atter pa,..t or c~.s101l8 to sale. ageute and distributors. 
III lIOn 0. ...... uta aat di.tributore alsl.ted in d .... elop1ng the net 
price.J lNt ill • tw ca ... e.tiate. vere used. In the case or direct 
al •• lIT producar8, hoveYer, DO adjutaat val Mde tor the cost or 
aal ... 

!lie .. ta-back ftlu or a particular -.ad r.o.b. 9tutshbe Station 
1. eqal to tM pre •• Dt 'ftl_ or the sand deli-yered in the Jlark.t l@ss 
the COlt of' trusportiDg the sud to the 1I&rket frat Sunshine Station .. 
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Stction II 

SlDI4AR! AID COICLUSIOl'lS 

Sin ot at lWk,t 

The arket 1ft Soutberra 0a11fornia tor land and s11ioa flour 
vbos. ftlues in the anet are equal to, or exceed the 00 st of, 
vUl8portiDi Meteor Crater laDd to the arket is est1lDated at 
156,500 tou of land aDd 2),500 tons of si110a fiour annuall,.. Sand 
consuaed in the mark.t vhieh 1. obtained fram oapti~e deposits or 
those operated bJ a oa.pan1 010s.11 associated with a con~er 1s 
DOt iD0111dec! in the.. figur .... 

!be .ark.t for high oost laDd and silloa flour in Arisona, on 
the other band, 1 .... 11. It 1 ••• tblated that 2,400 tons or sand 
aDd 600 toDI of .. 111ca flour comprise the .arket annuallr in Arizona. 

!he aooeptAbilit7 of ADd in the market, aside from oonsidera­
tiona ot cost,i. d.t.r.aiDed ehietlr by its ohemioal and phy8ical 
qualiti... Mark.t requirelilents, both oh.uca1 and physioal, are 
ezaotiDIJ ch.a1cal and phrlioal qualiti •• required in sand vary 
ooa.lderab17 bJ trpe otu.e. Certain industrial uses tor sand, 
havner, aocount tor iJIportaJlt sepents or th, Southern California 
arut. Ola •• .aDUtaetur., toundry work, aeraies unu.racture, am 
al-.D .. r MDUfaoture are &110111 the mportant uses tor sand and sillea. 
fiour. 

Qq.t ot 9Pw1y1M t,b. JICrH' 
1 

two factor' ohi.tlJ 1nflueDce the cost or supplying sand to the 
arat. a.. or the .. i. 1lin1Dc and adequateq proc8ssiDg the sand to 
... t, -.rUt Nq\11r.tmt., both eh-.1cal and physioal. The other fac­
tor 1. tran8pOrt1Jtc led to the urket. !eoause saDJ is a relativel,. 
low w.l:u oc.od1 t7, distance betveen the souroe of' supp17 and the 
..rt.t 1. of rreat tBportaDoe. 

Deposits or aaDd _tural11 suitable tor JIally of the uses requir-
1111 h1ck co.t saDd are DOt adft.Dtqeous11 looated for eoonomicallr 
• .m.., the Southern ~torn1a and 4risona arkets. As a result, 
MD4 traa " .. ada aDd .stern states are utted in each of' these II&rkets. 

111 reo81lt years california users and euppliers have been 9UoceS8-
ful in loweriDe the cost or sand tor oertain uses through adequately 
proe ••• lac local Ollitornia aand. Proo •• sil1g california sand, al though 
It iD~lYed ohang1ng the ehaaioal composition, has been more economical 
than tranaport1na _nd troll out-or -~ta. t. source s. 
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The auoc... of eaae sand user. and supplier. in eoonomioally 
prooe.d.DI California sand r or certain usee has st1mula. ted 1ntere st 
OD the part ot other uaer. and supplier. in f1DdiDg closer sources 
of auppl1 tor the Southern Cal1.tornia ..net. At present, another 
.appl1er is pl.aJmiDg to install proce.s1ng equipaent for California 
8Ud at an earl1' date. SqM ot the experieDeed Southern Calitornia 
HDd uaer. and suppliers ~ or the op1n1on that more California 
aBd oan be prooe.sed ecolkaioall7 tor certain uses than is nov being 
dOMe If' thi. proYea to be the caM, the market .. alue or sand tor 
... or Jk)re iJIportant sepents of the _net vill be reduoed. 

Dt Optlook tor Meteor Crater. ;moo 

As 1Ddioated in the Introduction, oonclusions regarding the 
econca1c tea s Ib111 tr or eupplying the Southern California and Arisona 
artet. with Meteor Crater sand are bqoDi the 800pe of the market 
1'tud1. Additional research work, described in the Introduction, 18 
required to det.ra1Jl. it sud suitable tor the market could be pro­
duoed protltablt at tt.teor Crater within JaaX1muII price limits sho\m 
1Ja thi. reporl. 

!be tolloviDc conclusions can be draWD troa this researoh work. 

1. The Meteor Crater deposit is advantageously looated for serving 
the Arlscnsa urket, but this -.rket'is 1!IID&ll. Future indu!!trial 
de .. eJ..or-ent ot Ari.ona, bow .... r, -1 provide an attractlve market 
tor Crater sand. 

'!be deposit 1s not ac:lw.ntq.ously located tor sening the bulk 
of the urtet. or the 158,'900 tons ot sand oOilprising the Southern 
Qalltornia aDd ArisoM _rietl, only 14,400 tons are supplied from 
8OWC •• located at ,reater distanoe. f':rc:a the market. than Metaor 
Crater. A aubatutial pOrtion ot the 24,100 ton's of silica flour, 
however, 1 • .uppl1ed fro. deposita located further tram the mark.ts 
than Meteor Crater. .& nour trOll a closer sour"e or supply in 
Cal1tonda i. DOW atteaptiDg to penetrate the market at a lower 
price. Silica nov proce.sed from California sard, however, has 
been unaatistactor,r for use in household oleanser manufacture because 
ita oolor is too dark. Silica nour used by Southern California 
clean •• r aan'tltacturers is produced in Illinois and Oklahoma. A large 
oleanMr _nuf'acturer 1n Southern California is of the opinion that 
ailioa fiour witable for use in household cleanser oan 1e produced 
trca Crater S&Dd. Th. conaruapt1on of silica flour l1y cleanser manu­
facturer. i. 13,000 toftS a year, representing about one-half of the 
total illica fiour _rket in the area. 

0Dl.7 14,400 ton!! of sand have higher freight rates to the mar­
ket. than the freight rates trom Sunshine Station. In order to com­
pete for the remainder of the -.rket, therefore, Meteor ~ater sand 
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Woal.d ha .... to be IIOld at lover prioes r .o.b. dePosit than aands 
Prellut17 ued. !IOMwbat 1e •• than 24,100 tons or silica nour have 
h1cber freight rates to the aark.ts than freight rate 8 trcm 9unehlne 
statioa. 

2. .teor Crater aand probab17 JlUat oc.pete tor a.rket. vi th other 
..m. oa a price baaia. !1M qu.litl •• of Crater aandvhich have been 
uoeria1.Hd to date are DOt \be .. tor which an extraordinary d_Dd 
a:tat. 1. the art.t areal OO'ftNd bT th. .tu4,.. Moreo'Yer, vi tb the 
8XDep\1oa of the COlt of aaDd, bQrera in these aarkete are satisfied 
vi th the ·auct. thq DOW .... 

,. Bal. 011 the w.r101l' "I •• iD ... eat1gated, it appears that proo­
... s.q of Meteor Crater sand to alter grain aile distribution i8 
required to prepare it tor the _rket. Sou partially processed 
.. teor Crater land has bMnaarkeW in the p&et. This _t the 
~oal NqUireaeDt. tor glass amtfactur1Dg, but did not u~t the 
,.,..loal.. 

4. .&a _ttraoti .... _rtet tor Crater saM in the future aight re8U1 t 
frca ar-ter UN or the shen JlOld1Dg process in foundries. Graine of 
..-! uaed ill .11 aoldiDg renera11,. are finer than tho se used in sand 
_WiDe. lOUDdri •• usiDg the shall w.old1Dg process .. y be .are 
_lec'tiye in respect to grain 811. ranges aM MY use more %"angea. 
!Ia.e a'ft11abl. ual7.is of Crater sand ahows that the sand bas a vide 
IraiD .1 •• ruae and a relatiftl;r large portion or fine gra,1nse 
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EXHIBIT I 

LOCATION OF MAJOR SAND DEPOSITS SUPPLYING THE 
ARIZONA AND SOUTHERN CALIFORNIA MARKETS 
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Sectigp III 

TRI SOtmllRJ( CALIl'ORJllIA GLASS SAID MARDT 

lNllMtioD or S111ca SIjQd 

Silica sand is an ~rtant raw material used in the manufacture 
or ,la... Approxiaatelr 70 percent ot the content of finished glass 
produced in Southern California consists of s111c8. The silica 
conteDt ot the basic sand used by Southern California glass manu­
facturers included in this study Is approximately 99 percent. 

At pre.ent two ba.ic sands are used by Southern California glass 
unuracturera • ODe or then 1s a high sillca sand produced by tvo 
organisation I ill theOTerton district of Nevada. The other sand is 
produoed at a depoli t in i Corona, <lllitornia, which is operated by the 
OweDs-minol. Glass eoaj,a.tty'. Considerably saller amounts of sand 
trca Del Monte aDd Oe.an~id., California, are added to the Nevada 
-aDd tor the purpose or raising the al~ content or the glass 
btoa .... th ••• C'4lirornia~ sands are relatively high in alumina. It 
1 • .are ecoDCaioal to use these sands for their alumina. content than 
to u .. reldspar from Arl.ona. 

Jergy M Qberm.1, 

!he Southem California glass sand II&rket considered in this 
.~udJ i8 supplied dlreetl1 b.1 si110a sand producers. Sand i~ deliv­
ered to glals -.nufaeturers in bulk !hlpments of carlot quantities. 
!he exception to this rule is that one or two ~11 specialty glass 
'-.nufacturerl are supplied by truokload deliveries from dlstri butors t 
.tocks. !he .-aunt or·sand supplied in this manner, however, is 
iaalgn1flcant. 

AmarI' At1;ltp;l,. apd Babits 

~.r. or IeTada s11ioa sand, which, as explained later, is the 
onl7 gla.8 sand that .!ght be displaced by Crater sand, are satisfied 
with the quality ot the material and the service provided them by 
..... ada produoers. It was reported that there probably are not any 
lODl-tera contracts betveen levada producers and glass manufacturers. 
Burers are greatlY interested in obtaining glass sand at lower cost. 
Bowner, it is indioated that in order to induee them to change sup-
'pliers, a 8ubstantial price advantage must be offered by a new $Up­
pIler. Soae or the glass manufacturers are anticipating substanti~11y 
lover gla.8 .. Dd prices in the future. The opinion of some buyers is 
that Crater add oannot be marketed economically in Southern 
California aa g1688 sam beoause or the high transportation costs 
imolftCl in getting 1 t to the market. The present freight re.te for 
saDd troa Sunsh1De Station tq Los Angeles is $5.21 per ton in closed 
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oarl,- 1acll1d1DC the federal traDSporl<--c,ion tax. !he Ora ter depo Ii t 
•• bee 1D. ••• tic.ted bT at l.at oae glall MJmtaeturer interested 
h operatlDC it. on depl,it but baa ~en rej~ted because of' the 
"la\1.e11 high •• t1ut.ed total eost or operation and transportation. 

Dar1Jtr \be .oat recellt operation or the Crater sand. deposit, the 
IUd waa lold to Ball Brother. of Calirornia, a unufacturer or glass 
coDtaifter. located in to, lnge1ea. Ball Brothers assisted in this 
etudr b.1 providiag an accOUDt ot itl experience with Crater sand. 

!cOOMag to an executive ot the ccapany, the Crater saMrecel ... ed 
bt Ball Brothers vas well sui ted oh-.1eall,. for all types or glass 
Mmttactur~ in the Southem California area. Hoveyer, the sam vas 
una.t18raetor,y ph"'ically for us. in .aking glass because of' its high 
con'teDt of fiD... About 17 peroel'lt of the Crt. ter land reoeived by' 
!all Brotberl ,..8ed a 200-...h soreen aDd 5 to 7 percent passed a 
325-aeah Icr_D. Fin.. paased out the plant' I staok in an aaount 
which ucHCled the 11ld t of dust output pend tted by the IIIOg control 
&lltborit1... Ball Brothers v.s required to reduce it. output or dust 
aDd d1cl so by obarciDg 1 ta source ot supply or sand. 

!all Brothers proYided th. following physical and ohea1oal 
ual7 ... or Crater a&J¥l which the COIlpany ree.1yed. The screen anal,.­
I •• rePN •• t., an a"'.race tor. substantial Dt1IIber or oars. 

+ 40 ... h = 2.6~ 
+ SO ... h = 47.9'f, 
+100 .eah = 13.7. 
+l~O ."~.= 12.~% 
+200 .. ~ = 6.2~ 
-200 .. eh ='17.0% 

~ 

Chl!1ol1 Analysis 

b np1a1aed prniOUJl17, Del Mo»te aDd Oc.anside suds Al"e pur­
oM ... lrt Southern Ce.lltorzda «la.8 aarrataetllrere expresely for their 
1l\a1a o01ltet. Crater 8&DId opnot oa.pete with these a&ntis ror this 
.... Del JiIoDte aDd Oo .. naid. aaDds, therefore, are excluded froa the 
8arb\ data. 

c.~. ,la •• lIaIIlItaetunr. in Southen California are supplied 
b.r a depoa1\ operated at a .. DUtacturer or a deposit operated b.1 & 
cnape., l1Bted throuch Ca.BOn ownership. ln~astigat1on 8ho~8 that the 
Ila.. BUd oouapt.1n or th... cOIlpflni.. cannot be considered part or 
tM an" tor .. poteatk1 npplier or Crater sed. Th. cODstDlptlon 
ot tbeM oo.puli •• , tht'~Nf'or., 1s exoluded f'rela the JaArket datAo The 
I Eli", .. ,1& ....... aM4 in Southern California is produced in Nevada • . . 
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~ data shown in 1Xh1b1t 2 represent the con~tion or 
fl ... ,la .. MlNtact1lr1lll c~ea aDd Olle -.nutacturer of sodlUil 
.Uioatre, or w:ter-claa, vho.. IUld consumption 1s ineluded in the 
talala !II order to prnettt detailed iDf'oratlon regarding this eom­
,.., tna beiDI reft&led. The tive gla.,8 JII1JlUtacturing cccpanies 
iltlCl.s. 0_ anataeturer or figured aDd v1red flat glass, and four 
......r.etver. ot ,laas con'taiDera. The est1llated annual consumption 
or • ft8V ,la.8 oontainer plant DOW under construction is included in 
~ artet data. SiDee this cOIlpalO' has not yet begun lWlufacturing 

. operatio •• , 1 t. sud requ1r __ t. are considered to be potentia.l . 
.. 1M .. tor a IUpplier or Crater sand. The est1Ju.te of this COla­

pamr" requir ... nta 1. ap11t betveaD the two Nevada suppliers &p~ear-
1111 1Ia Idllb1 t 2 beO.UN • t the t1ae this ocapany vas contacted its 
.... Jntppl1er bad not beeD •• 1ectAd. There are no .nufe.eturers of 
olear tlat ,1&88 loaated vait or Arkansas; all clear flat glass used 
ill tbe " •• tern atatee 18 shipped into the are. from eastern 8ta.tes or 
torUp oomatri... It in the f\tture, 'Western conSUllption of clear 
flat ,la .. ehould be npp11ed by Southern California producers, the 
arb" tor- 11l1e& -.ad vould, or course, be considerably 5.ncreased 0 

Plan. of th. err.tal Silica CompanJ -.y have oonsiderable effect 
.. tbe tature ,la.. laD! arket in Southern California. This company 
1. \be OWDer or • .aDd deposit located at Oceanalde, california, which 
1a r.port.N to be ot cODsiderable sise. ror 8. period or years, the 
0CIIpI1I1 baa beeD a npp11er or sand used chiefl,. for bulldl.ng pur­
...... 'a "'DOted _rller, Crretal Silica sand now 1 s used to a liJrd ted 
est.a\ Sa ,la •• Mmlfacture. 'nle cOIIlpaJX1 plana to become a maj or S'Up­
,U.r at MIld tor olear ,la.a anutacture. 

Aooord1B1 to .. ott1c1a.l. or the Crystal Sillca Company:J who vas 
ht.n1wed elva, W. nwly, OceaDs1de sand 18 sbdlar in charac~ .. 
terist.lcl to OoroM MIld. !he ocape.D1 belieTes that vi th adfltqUB te 
proM.qit.. aud 0Ul be uMd .. 1n the manutacture or clear glass, as 
o.ftJM ....act 1a. !he Orr-tal Sl11"aa Coapany executive stated that the 
.... 111' ~ haa cC8d.tted Itttelt to build the nev processing plant. 
With • tn1cIl" rate ot .1.48 per tOD from Oceanside to Los Angeles, it 
1 ••• tt.atet tbat \hi. ca.paDJ -.r be able to deliver glass sand in 
Lt, Aapl •• tor about t6.00 per ton. This &SSUJles that the sand will 
lie . MMpta1»1ll to ,la •• anutac'turera and tba t produc t10n 'Will be at a 
nft10intq h1ch 18",.1. 'fbttre ia considerable interest dong Southern 
Qa11torDia ,la .. anuractllrera in the Crystal Sllica plan and some 
,.op1e beli ••• that the plaD .. y be 'Workable. These people are of the 
optaioa tbat .. tt.tactor,yolear gla8e might be produced fram procee~ed 
Oc ... ld. aud although the clade.l COMpOsition of the gle.s!5 ",ould be 
4iff.rat. frca iAat DOW produced using lenda and Del K:,-,nte sand ~., 

!'he pr •• eDt price or leTad. glass sand, as shO\m in Exhibit ::, 
1, '3.80 r.o.b. deposit. !hie price reflects a recent decre&se of 
to.~ per ton. !he reaSOD tor the price cut vas not definitely 
l.euMd. s.. _bar. or the glasl and sand industries th1nk that 
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+ a.o .. Is. 2.ot' 
+ 10 • )8.0 110t · ".~ +100 • n.o ~. 0.4, 
+150 .. 50.0 ~. o.~ 
.aGO • T.O 010 • 0.03 

.. - · 1., 
+ lO .. h .. o.~ BlOi • 99.~ 
+~ • 6.0 ~. 0.5 
+60 • H.? 1'.3 • 0.05 
+100 .. 41.2 'flOe .. tra .. 
+l~ .. 2,., cat) • tNoe 
.aGO • 4.3 DfCO • va .. 
-100 • 0.9 ·ao • traoe 

110 • tR_ 

8hlPPiAI Polnt 
a.,r.e.atatl.. aDd r.o.b. 

,",yo. VIl¥! 15 Ton 

.."... Billett. Glul s.nd, 
...... Co., Inc. 1eva4a 

$3.80 

TIM IuDD Co. MeIt.4 Lake, 
lfftad& .,.&:> 

Total 

1 

BItt_tell 
Ann-.l.. 

COD8u.ptiOD 
(tel 

56,000 

25,000 

81,000 

Val ue per Ton 
1n CUlot. . 

in Lo. Ar;sele.,ll 

$ 7.~1 

* 7.1z!.I 

11/ 1_1-. Jll'lce t.o.\). aJdlplDC JIOlat, trelpt NW ill carlo"', and. ~ fodera.l. traneportat1oD tax. 
II .... OD eloeN ~ Ih1J111fttI ot bulk -.ad. 

-ll-

'=3 ... . -'-'YW' ";;W;W,. ~ .. ---

Ret-beck 
Value per Ton 

f.o.b. Sun.hine 
Statton 1n Carlot! 

$ 1.91~1 

t 1.91Z; 
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\lit .b~eotl •• of the price Nductlon -.y ba~. been to d18courage the 
0r7Ita1 Silioa ~rI1 in It_ plaD to aartet sand for olear glass 
..ntacture. 

" 
",.. lla •• laM -.rtet OpeD to Crater aaDd in Southern California 

rep.ru_t. the larre.t aDd JIOat ooDCeDtrated single arket in the 
ana 1Dcltlded ill the -tutr. Six c~n1es ammall,. consae a total 
of 11,000 toD8 ot 8111ca sud hanD« a net-back t'.o.b. value at 
SlrDIIh1DI Sta tieD or .1.91 per toll. Should the plans of the Crystal 
Silloa CcapulJ to nppl1 the glaas sand -.rket tree its Oceanside 
dtJpOd.\ _t.riall •• , the' .t-back t .0. b. n.lue ot Crater sand at 
!aeM- station would decrease to about to.SO or l88s a ton. 

1 

Orat.r .ad has been praYed to be oh.ioal11 suitable for glass 
lIIIIRItaoture. 1'h1'alcal proceas1!lg ls reqUired, hoveTer, to elimina.te 
• h1ch cODteat ot tines which pre-.ent 1 ts use in the Los Angeles area 
... to the .,. 81 tUtloll. 111 ,la8s UJNtacturing plante ill the area 
co~ered b.1 thi •• ~ are located ln, or olose to, Los Angele8. 

It Crater ,aDd vere processed suffiCiently to .eet glass ~and 
-.rt.t reqai~Dt.,th. otter.of. considerable price reduction to 
..,.,. probab17 voald be Nqu1red in order to capture a substantial 
porUoll ot til. ..net. Ba;rera would be reluctant to change suppliers 
1ale .. a nb.taatial prio. adftntage is orrered. 
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!II SOftBlil c&.LIrOUU rtJ(J1IJItt SAID 1WtB! 

.,1.$1. It ml1ga ,. .. 

atlJ.oa eud ia utilind ill the produotion of oa.ting. :lft 
.tee1, .'l_blA ira, Ir&J iroD, ud nonferrous foUDdrie.. !he 
-.Jor ..... for tJa • ..m are ill _W. aDd in oores e Ra1ative~ 
..n. ~ of NDd an ..-d tor fUrM.oe bottcaa, openers, aDd 
-"... iJa atMl fouD4ri .... 

II1Ib 1lU1oa aM 1. eepec1ally de.ired ror the oasting or 
Heel. Iroa ad. .,aterrou fOUDdr1 •• us. high • .ilica sand, bnt ill 
theM f0a4ri.. MIld. vi th lower nliea contet &1'80 are used ~ 
Gra!Ia .u. ud .altona dl.tr1butiOil of graiJa iii •• of aaDd are 
~ 18 tnalr7 vork chl.rq becaue they affect the permea­
ldUV of tM .old. r1._ in the MIld are \1Dderirable 'beoaue8 th8Y 
'-" to ltNer the peraeabil1t7 or the mold. Gal whioh cannot escape 
~ .... 1to1ee 111 the outing.. Sud graiJaa which are rOUDd in 
..,. are ooHid.red to be tuper10r to tho_ which are angular 
1Ieoa ... ~haped graiB. oan pack IIOre closely, resulting iD 
a.,nuec! peraeab1l1t.y or the JIOldiDI MDd. Sand whose grains con­
tda t.ract1aNa are DOt d .. 1r~ for f'oUDdr;r use because heat from the 
_tal ~ ap11 t tile rraiDa • t the fracture. Haul ting in lInd.sirable 
t1aell$ FSMr craiJa ,l •• a, hov .... er, M7 be used in the shell molding 
,... .. , • proo ... whioh My bcr.a. in 1.1Iportance in the f'uture. 
I\ 111 1alloat.d tbat the .. 11 wao141Jl1 process may result in f'oun-
4ri ........ S .. alA Hleet1w in reprd to .and sise ranges aDd in 
-" Mi. rope -imc ue4 ill the tuture. 

Aa .oN 8Ud reclaiJdJlft equ1:s-_t 1s iDatalled in foutdries, 
~ ~awpt1oa of 81110& sand will decreAaeo Howeyer, if use or 
tM ...:u _ld:J.ac proc ••• IIbould beG-. widespread, an increase in 
t01Uld.1T ... ooa.-ptioll --r be expeot.d., To date no econolrloal 
..u.s tor 1 F 91ac tM N.l. biBder trs aDd ued in shell a:>lding 
!au __ .ft.l~. Sud used in shell .,lding, therefore, ea.nnot 
be r_ed, .. ie otten the caM vi th NJId uaed in saM tI01dinc. 

In tM .. the", C'&lit'ornia area the -.net is supplied ohleny 
'" p~er.' ul... ac.ta and jo bbera or foundry .terla1',. Most 
t~ ...t 1. deli Tered to to1!Ddrie. in bulk ahipaent., al tbotlih 
... MDd 1. «e11Tend to foundries 1D aackl. 

Imrtp! "tit.., pd .bl~. 

Kut of -u. lRv'en Visit.d ctu1Jac the field work ue aat1.rlttd 
nUl tile toadry aed th., JIOV are u.a1Dg II &. tw bu7ers ..nt:loned 
tU. t tIae7 are 1ateHat.d ia 0 btdniBg lower coat sand.. Unif"ont1 t!" 
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or sand i8 highly desirable. Under these conditione there probably 
i. considerable reluctance to ohange from use of a sand which experi-
8Ilce haa show to be workable unless con8id~rable superiority in 8. 

new sand can be demonstrated or a considerable savinge in cost ~an be 
realised by the 'bu1er. 

IJptrienoe with. Crater :and 

Meteor Crater sand bas ~en offered to foundry rupply di~tri 00-
tors aDd to foundries in thelpasto Accordjng to two distributors, 
Crater sand vas Dot sui ted tor foundry use because of i t~ high con·­
tent ot fines; tvo toundriee which used sand from the Crater 
experleDced difficulti •• with the sand becau!e of the high fine3 
content. Clae ot the dirricul ties vae that three times tbe Mount of 
l1nMed oil added to a given amount of ottawa Band used for c()reg i.n 
ate.l oastiDg wae required tor the S8lr.e lUIlount of Crater !land. Thus, 
becaus. ot the COlt ot llneeed oil, it is expensive to 'lee CretA; 
.aDd 1D corel tor st .. l casting. 

ane ot the distributors believes that the shape or ~rat8r sand 
sraill. is not well-sui ted for foundry use. According to the ~B.l1le 
distributor, the rusion point of Crater sand 18 too 10'\01 for f,:,uncr:' 
uae. ADOther source reported that Crate~ sand broke dcl\ltl un(~e:" tne 
~at required for at.el casting but withstood the heat required ~or 
iroD and nonferrous casting. Examination or Crater 9and sho~a the 
pr.s.noe ot fractures in the grains. 

Mark., PIta 
1 

!be foundry sand market in Southern California cons1der~d ir 
this study inoludes only foundry sand vhich has a value of *5.21 or 
lIOn per ton delivered in oarleta in the market. The presert frejght 
rat. tna 9tmeh1De Station to los Angeles is $5021 per ton in c10sed 
cars, inolud1Dg the federal transportation tax. Naturally bonded 
sand, i.e., sand with considerable clay content, is excluded from the 
ark.t figures beoause such sand is purchased expre9sly fot' its b()ndt'd 
qualities. 

Market data for Southern Oa.lifornia, as summarized in Exhihit J, 
"ere arrlftd at with the 8.ssietance of leading foundry ~a.:-j.~ distribu­
tors in Los Angeles arter preliminary estma tas had bee;l lDF.de by tht; 
metitute based on information obtained during personal tnte!""Viewa 
ooDduoted aaoDg e sample' of the foundries. In the Southe~n Galiforn1a 
area there are about 14 steel foundries, 57 malleable and gray iron 
foundries, aDd a considerably greater Lumber of nonferrous foundries. 

It can be expected that if the Crystal Sili~~ Company should be 
suooessf'ul 1D producing &nd marketing sand for t1.se in clear gIl'S! 

.nutaoture, 1 t will attempt to produce and market sB.nd for use in 
toUDdrles in Southern Wifornla. It is not possible within th~ 
aoope of this study to ascertain the type of foundry sand ~hlch might 
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Sc[!!n Anall!l. Che!dsal Anslrll. 

+ 30 •• h· O.~ 
.. ~O • 2.5 
+ 50 • 28.8 
+ 10 • 38.1 
+100 • 21.7 
+1.0 • 1.0 

Pan • 1.9 

.. 30 •• h .. o.~ 
+ ItO .. 3.2 
+ ~ .. ~2.0 
+ 70 • 39.8 
+100 • 12.5 
+1~ • 2.2 
PaD .. 0.3 

.. )0 -.b .. O.~ 
+ ~ .. 18.8 
+ 50 .. ~4.1 
+ 70 • 27.2 
+100 .. 7.6 
+1~0 .. 1.3 
he • 0.1 

+ 1&0 ... b. 2.~ 
+ 50 • 10.0 
+ 70 .. 26.2 
+100 .. 33.8 
+1~ .. 23.6 
+200 .. 3.~ 
..e?O .. 0.2 
Pan .. 0.2 

SlO:z .. 99. 7'J 

S11>2 • 99.~ 

8102 .. 99.-~ 
Al~" 0.45 
r~3" o.~ 
Cao .. 0.03 

Ixhib1t 3 

footmln' SAJU) MARKET DATA 
~ CALlPOftIHA 

~op'U!Rtlon 1n Steel foyndrle. 

Repr .. entatlve 
Prod\lcer 

Standard 
Sillca 
Corporation 

Stan4ard 
S1l1~a 

Corpora t 10n 

Standard 
Slliea 
Corporation 

neYlida Sillca 
Sand Co., I~. 

Shlpp1nc Point 
and r.o.b. 

Value per Ton 

attaR, Ill. 
$2.56 

Ottawa, IlL 
$2.56 

Ot taw., Ill. 
$2.56 

g.tt_ted 
Annual 

Con.uapt ion 
( tons) 

'rotal Illlno1a MM. 12,000 

15,000 

Val ue per Tor. 
1n Ca.rlot. 1/ 

1n Lo. An«ele ... 

• 1 •• 1~1 

• 1.62.&/ 

~D earlot.e, aDd ~ federal traD8portatlon tax. 

-l~-

I'et-baell 
Value per Ton 

r.o.b. Sun.h1ne 
Station 1n Carlots 

$ 8.~/ 



s£re.n:ADllYiii ~ e; AAnill'l' 
+ 40 ... h. 2.~ 
+ 50 • 10.0 
+ 70 • 26.2 
+100 • 33.8 
+l~O • 23.6 
+200 • 3.-
+270 • 0.2 
Pan • 0.2 

+ 50 ... b. l.~ 
+ 10 • 6.0 
.100 • 19.6 
+140 .. 38.6 
+200 • 28 •• 
+210 .. 5.') 
Pan II 1.4 

• 20 •• h. 0.1" 
+ ,') • 1.6 
.. 40 .. :?9.6 
-to 5-') .. 40.3 
+ 10 • 25.7 
+100 .. 2.6 

.. kO ... h.. l.~ 

... 50 • 9.8 
+ 70 .. 67.2 
+100 • 17.2 
+1&.0 • 2.2 
+200 • 1.1 
+2iO .. 0.6 
Pan • 0.6 

5102 • 99.4~ 
U203 .. 0.45 
"e203 • 0.04 
CaD • o.O~ 

SlOe • 99·". 
Al~l • 0.45 
,~ • 0.04 
ca() • 0.03 

SlOe • 81.~ 
Al203) .. ll.~ 
'~3) 
Ceo • 1.1 
K~ • 2.2 

"'20 • 3.1 

Exh1b1t 3 (CoDtlnue4) 

~y SAID KMU'1' DATA 
SOU'!'BlCKW CALI1aurIA 

Contupt1op in lPll!ltbl. &n4 9!:!Y Iron royq4rlea 

Repr ... ntat1ve 
fr94\lcer . 

Sh1P\)l~ Point 
and r.o.b. 

V f,lue ptt l'Sp 

Re.ada S1lica Ga •• 8aD4, 
Sand Co., Tne. Ih1' .. da 

~.30 

Rev'" 5111ea Ola •• &aDd, 
~ Co., IDe. Jevact. 

0.1 MorIte I 

Pl'upert1 •• 

'~.30 

haU1e OI"ove, 
CalH'ortda 

$3.60 

Pacifie Qrove, 
c.llto1"llia 

$3.6C 

E.tl.at.a 
AHbu.l 

COnt\IIIIPtlon 
(!em.l 

1'otd C&l1tol"nia .and. 7,750 

()r&D4 'rotal. 12 ,000 

Value per 'ron 
in CUlc:>u 

1D W!Angl!t!i 

• 7.~1 

• ".6~i 

1,1/ Ine1u4 .. Fie .. t .o.b •• h1pptq point. tNti.at.t ~te 1n e&r'lot., an4 ~ fltderal traneportaUOD tax. 
i 1&.-4 on e~ OAr .h1".,nt. of bulk M.Dd. 
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let-back 
Vuue per Ton 

t .0.'0. SUDllhlne 
1\&\109 in gar19~ 

• 2.4J..!/ 

$ 2.'42i./ 



IIbl_1t 3 (Coett~) 

PWIJ:ItY lAID ....,. DlTA 
SOO'!'IIIIUf CAt.XPCIrI'lA 

co!!!.tlop III P!f!rr!w Pow!frl .. 

lett.ated 
Sb1"lac hint AnDua1 Value per 'I'oa 

~~eU··~m Reph"""-tl .. and t.o._. CoZl.\llllftlon 1n Ce.rlote ~I ssmAilriii Pro4'l!c!f Jtlue I't T9P hopt) 111.9' Awl 
+ 1.0 .. ,h. 2.6; 
+ 50 .. 10.0 
+ 70 .. 26.2 Sloe • 99.4_ 
+100 .. 33.8 Al203 · 0.45 J •• a4a 8111_ Olae. a.DI, 
+11$.0 • 23.6 'ea()3 .. 0.cA. Saa4 co., Ioe. levada 

• 7.fliA
1 +200 · 3.4 cao .. 0.03 ~.30 

..;no .. 0.2 
Plan .. 0.2 

+ 50 •• h .. l.~ 
+ 10 .. 6.0 Sl~ • 99.~ 
+100 .. ~.6 1l203 · 0.~5 .. .-4& Sllica Gla •• S&ad, 
+1~0 • .6 '·2<>3 · 0.cA. Sand Co., IDe. .. .,.. 

$ 7.6?J/ ~ .. 28.' Cao · 0.03 ".30 
+270 · 5.0 

Pa1\ · 1.4 

'1'ot&l ...... Mad. 2,000 

+ ao •• b .. O.lj SIOa .. &.~ 
+)J .. 1.6 Al203~ +i6.0 • 29.6 r~3 .. 11.5 Del Mont • hc:1t1e 01"0", 
+50 .. '0.3 Cao .. 1.7 Propel"tl •• Cal1f'Ol'Dia 

• 7.6#.1 +70 .. 25.7 ~ .. 2.2 .3.60 
+100 · 2.6 ~ .. 3.1 

+ 40 _eth .. 1.,. 
+ 'SO .. 9.8 81~ .. 8l.~ 
+ 70 .. 67.2 ~~ • 11.5 

... 
noc .. 11.2 Del )float. Plaetflc Gro.,., 
+140 · 1.2 CaO .. 1.7 "",.tlU •• California 

• 7.6~1 +200 .. 1.1 laO · 202 .3.60 
~o · 0.6 ~ .. 3.1 
PaD · 0.6 

'roW Califon! ...... .,000 

6,000 

.11 Inc:lu4 .. price f .o.b •• blP91nc point, rr.l,ht rat. b carlot., aDd • te4eral truaportatl0D tall. 
1./ Rued on cl~.a oar .bl,..nt. of bull _nd.. 
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'~·ft~·.:· .:.~~. ,~. 

"t-~k 
'h1~ .... 'foe 

f .o.b. lund!_ 
•• tin 1p 9trloH 

• 2 •• 111 

• 2 •• 1~1 

• 2.~1 

• 2.~1 



.... produoed br the ar,..tal Silioa ~ or the prioe at vhioh it 
Id.cht be -.rteted in the Southern California area. The poslSibil1t,. 
of IIOre .eyere ca.petitioD tor the tcnmd17 _Dd urket ar1s1Dg fro. 
th1a aourc. 1D the ~tutun, hoveftr, should not be overlooked in thl • 
• \wI7. 

!be tOllDd17 -.rtet tor high cOlt sud in the Southern Oal1f'ornia 
u. 1 ••• t1ated at 33,000 ton.. 111 ot this tonnage bas • net-back 
r .0. 'b. Yalue at 9uDahiDo ~tioD exceedt. '2.40 per ton. 

'ariana.. of pb1wloal and cheaiaal characteristios of Crater 
aDd troa thol. ot ftrio'U aud. nov uMd by foundries iDdioate that 
oolll1derabl. prooe.lbag of Crater .aDd ~ be required before it can 
oc.pete 1B the arbt for pr..1 __ priced fonndr,r sanda. This COD-

o oluio1l il 'bonae nt by report. of the experienoea ot foundries which 
haYe 'Geed Crater sa. for ea.tiDg operatioDs. 

AlaaiDI that Crater aud .. t "PeoificatioDa or foundry sands now 
ued, a prlce iM.rrt1 'Yet to foundri •• a1ght be r~ulred in order to 
oaptun a nbitaDt1al portion or the tOUDdrr ark.t. It ia 1Ddlcated 
that tcnmdrJMD are reluctot to ohaq. troa tcnmdrr seds which ha .... 
prOft4 to be vorb.ble \mIe.. a atroDg 1ncenti v. ia offered to th_. 

!he er,-etal Sllica ~ lhould 'be regarded as a potential 
nppl.ler ot tOUDd17 sud .iD the Southem Oalifomia area. Becaus. ot 
Uae prox1Idv of ita Oc-.nslc!e, California, deposit to the arket, 
ocmdderab17 lover tre1cht cost, than tho_ of ita coapeti tora aight 
11.,. th1'c~V • capetit!'Ye prioe ad'Yantage in the .. rket. 

Gfovth ot the u .. ot the shell soldimg process Jlight provide a 
lION attract! •• tOUDlhT· -.rt.t tor Crater sud 18 tM future. Grains 
or .... UN ill .he11 _141111 PDera117 are ti .. r than thoM used in 

o aud .,ld1.,. It 1, n.pected that fOUDdrl •• us1. the shell JIOldiDg 
prooe_ will be _re .. leoti •• with respeot to vain al •• rug •• aDd 
tMt .ore arab .188 race. vill be uHd. Physical ualyBia of Crater 
.ad .... that tlae lad has • vide si •• reg. and, th.refore, that it 
JliPt .. actapted tor .... ill the 0.11 .,141ng process. 
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StotlpR , 

11.,]' et.1 AD At til lqa Se'" 

l1lloa nov, i ••• , tiM dUa. N.Dd, hal • nr1.ty or u ... 1B 
tM Oena1CI 1atA8tl7. '_jor ue Qt 81110. fiour 'bf Soutberll 
CalltorDla cerate, ...tactunr, 1. a. u additl~. to the bod,­
_ter1al ot eertaiB proctact., 1a011141Bc NDitarr ware, dlDMrware, 
w.ll tile, aDd vtdte pod. apecialti... Jaoth.r _jor 'WI. or the 
nov 1, iB t.he _.tao"," ot ,la ••• ud tnt (Which 1a UMd .. the 
bad. tor oeria1a ,la .. a). 'r.latlft~ -.n DOUIlt ot si11ca eed 
i. ued 1. the amaraotur. ot tri t ..s .a Htt1Jtc IUd in kiln' J 
Iaowwr, t!t.e aaout ot I&Dd ueel tor the .. purpo ••• 1s .,t larg. 
aDd 1, ca1ttecl. 

ScNtbera Calltomia ceratea Mmlf'actvera are supplied br aaad 
procNcv, direct ad al.M bT !IUd produoer.· •• 1.s agent. ad jobbers 
.r oena1o. __ rial,. Moat UMra lRa7 81110. nour 1n 'O-poUDd or 
100 poal Aoka, 'tNt theN are 80M carioed d.liyeri •• of bulk .fiour. 

tmen' At"." eM hldt,a 

Oera1oa --ract.urerl nlited ctGr1111 the fi.ld vork are satiafied 
wi tJa tM q_li ty ot the ailioa nov they BOW use aD! the .. rnee tbe7 
Na.1ft troa their npplier.. !be baportuo. ot lmitonaity ot ,i11ca 
nov .. MBt1o'" bf 10M ot the ~". Molt or tlle buTers iDdloated 
tllat • oD17 ~. tllat \her Id.cht a..., •. their lIOUrCel ot supply 
would '- _ take anu-.. of lover coat. IIur ot the ~ers are inter­
.. ted ill o~1liBI tM _ter1&l. at lover pric.. thu ther DOW nat p.,-. 

""'1"" . xi" Qratu: ,.", 

10.. ot tJIe oena1ce _utaaturer. nli ted JI8r1tlcmed pre'rl0118 
nperiao. vith Crater HDd. 

AI .... b Bdd'bit 4, .Ulca _eel by the SolltUrD Ot.litorn1a 
oena1c. 1Dcluat.rr 1. ill the tom ot .111oa nour. This 3epeJlt ot 
the ,111ca .. r.ket 1_ 1~lud.d in the atadr as a po.sible aarket tor 
the relaU"'17 hlch tiDe. content ot Crater Iud. Tlae lleceasi ty or 
reaoftl of at l ... t .. portio. of the tiMs tna ~ater sand in order 
to prod1:ace .. Mad nltabl. tor glas. auntaoUre ud toumr, UN i • 
... ticMd 1D pr.o-1IDc MOttO.' of the report. If tbe ti._ vere 
aepe.raW frca Crat.r __ , .. ark.t tor the tiDe. would be de.irable. 
SUioa nov aiPt &lao be prodllOed bJ ,riDdiDC Crater lad. 
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lem!lgrJt"!' =it't9'lY'l' 
·200 •• h • m SlOJ • 994 
·325 • 91-93 Ca~ · 0.2 

Al203 0.2 
AllIal1 •• • 0.2 
hi03 · 0.05 
MaO · 0.05 

~ · 0.2 

· 0.01 
Metallic • 0.01 

-1"<) ... h • lClOJ Sl~ • 99.61~ 
-200 . ~ r4t203 · 0.02 
• )fI5 • Al20) · 0.10 

'l"1~ · 0.01 

·100 .. b .9f¥ 8102 - 994 
-200 -90 '~3 · O.()I} 

C" - O.Q5ax. 
Cao · O.lQaax. 

• 

Exhibit It 

CElWUC8 8IJCD MAMCET DATA 
SOU1'HlftR CALIP'ORlnA 

Shlpplns Point 
Repr ... ntathe aDd r.o.b. 

P~Y2S: VMl!! itt 1'.2£1 

'eDDay!vsnla Mill Cree., 
Gla .. Sand ~~I Corp. of Okla. 

IDwrna t tonal Kin«an, 
~ M1Mral. !Jail- 1n"'l1IoM"_. 

Me~rp. $l.5.~1 

Del MDftte Pacific Grove, 
Properti .. Cal1fOI"D?-

.12.~ 

PloMer S1l1aa PaCifIc, 
Product. Co. Mi .. our41 

.lO.3~ 

P8flnlyl"anla Mill CrHk, 
Ola'il 8aDd ~I COt'p •• or Okla. 

Tbtal .111ea flour 

lati_ted 
Annual Value per Ton 

eoneUIf,Ption 1n Carlot. 1/ 
t~!!l ~An ... l.e ... 

$ ~9.52<3/ 
" 

..,.~ ...... "'~ t4""_'J..L!"'\(.~ 
• 2'0.21 I 

• 16,asJ/ 

$ 21.72J/ 

$ 21.87.)1 

10,500 

1,1 lD01Uil .. Jlil'lee t.o.b. Alpplrc point, trelCht rate in carlotl, aDd ~ feel ... l tranlportaUon ta.x. 

II/ Value ot flour 18 bulk • 
.... ect 011 cloaed _r IhlJ1ll1iieDto • 

.I Value of nOW' til .. eu of 50 or 100 po'lmlli. 

Jlfet-bac~ 

Vdue per Ton 
f.o.b. 3Un8h1n1J 

StatIon in Carlot. 

$ 1i1. .}l ji 

• !').ooJ i 

~ 11.6',',3/ 

i it .-;lJ/ 

• 1f: .€:£J/ 



!here are about 5 ..-taoturerl of -.nltarr vare, 12 aDUfaetur8re 
.t .laH4 vall Ule, 12 _jor dimlerware aDUfactUNr., aid 100 artvare 
...-rao tuNr I , acludiq .... 17 _11 ahop., in the 901lthenl Oalltornia 
area. 

" 
",.. oera101 _rtet tor 81110& now.r ill SoutherD California 1, 

•• t1ated at 10,500 tolll a year. All of this fiour bas a ftlue 
excMdiJII t1l.50 per tOIl vhen •• ttM baok to SunshiM Station. 

Pb7s10al proo ••• 1Jc of er.t.r IN1Dd would be required to produce 
a .mea nov whioh vould' •• t -.rket r~ent.. It 11 indioated 
the t obtaioal proee.siq ot Crater IJ&Dd &110 vould be required to 
,roa.o •• prodaot with •• i1ioa content aeet1Dl .. rket requira.eDtl. 

~ 

OIrudol antaoturer. voul.d be reluctut to cbaJlle troll the 8111ca 
ncar theJ' DOW.'. unleas th.,. ocnU.d obta1ll ... TiBlS ln eost. It 1. 
iDdioated, howeftr, that it a prod'act .etluc .. nutaeturera' require­
_lite were otteree! at • lower oOlt, • subltutial portion or this _r­
ket. Jdpt be captured bJ Ora\er 11110& fiour. 
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Station n 

MISClLLlRlOOS SAID USES II sotrrBIRI CALll'ORIIA 

tlt,111 MUOn or §ilia §epd 

!bere are a maber otujorm8ceUaneoua uses tor silica sand 
aDd now 1.a the -.net... !bes ... jor ules are s grl t-type clean .. ra, 
vater tilteri., .. ter1al tor sandbla.t1Da aDd stucco. Seda used 
tor otMr bu11d1Dg purpo"., tor pariDc, and tor railroad engine. to 
Dorea .. wheel tractioD are eo low in urket value that Crater S&Jid 
cwmot .ocapete vi th ~ e00llOJlicallr in the Southern California .. r­
tet. S1lica land 1s & _jor rav _terial used in the _nuracture of 
,la •• aid porcel.a1.Jaelectrioal iDaulators. There 1s, however, only 
0 .. electrical insulator .JrUf'acturer located in the Southern 0.11-
t'ora1a and 1r1sODl area. Silioa sand requireMents for eleotrical 
insulator lIaJlU!ac:rture iD the area are not signifieaut in this study $ 

Cl"l,.r. 

Silica flour i8 a component ot materials used in the aanU­
tacture ot grit-type cleansers. In addition to high sllica con­
tent and tinene,s otgrain sl •• , the color of the rlour is impor­
tant to manufacturer. of household cleansers. Silioa!lour used 
in these clMnsers nat not only be vhi te, but wet retain its 
whiten •• s when it ia wet. 

Wattr lUted pr 

Silica eand 18 used for filtering grourtd vater. Sileable 
aaount. of eand are uit4 b.1 aunicipalitisa aDd other suppliers 
ot vater when new tiltpr units are initial11 tilled. A.t~r the 
a&Dd 1. in place, hovever, the cOIlanaption rate 18 love The 
engineer or ODe oity water departaeDt est1u.tee that the loss 
of sand in filtera ls about ODe percent a 1ear. 

m·.t1M.l1H. 

SteMl shot aDd oth.r syDthetlc b1a8ti11l ateria1a have 
replaoed praaiua-prloed sand as a blasting Material to a con­
siderable e%tent. One roa.on gtv8I1 tor the l1aited use ot 
silica aaDd for blaatiDg purposes 1s that stringent state 
regula tiona require the use ot expen.l 'f. equipaent to reduce 
the health basard created by 81lioa dust. In oaS8. where sand 
11 used and oonditions are such that the sand CWl be reused, a 
high quality sand generally ia utilised. In .. ny instanoes, 
tor exa.pl., in sandblasting buildings where the Sand oannot 
be reused, an 1ne:rpellalve sand is utilised. 
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~JlQQO na,tor 

High quality sand 18 used as a component of stuoco finishing 
plaster. Sand used tor this purpose apparently need not be 
.xtrame17 high in silica content. The sand is included in the 
study, however, because of its market value. 

!be larger oleanHr _Dutacturers are supplied direct by sand 
produoers in carload quantities. Sand used fo.r filtering purposes is 
eold direct by produoers to contractors who serve 'Water oompanies and 
municipal vater departments. Large users of sand for blasting pur­
poses are served direct by sand producer 3, and the smaller users are 
served by dealers. stucco plaster sand is sold direot by' producers 
to dealers who supply plastering contractors. 

Byrer.' Attitude, and HabitS 

Cleanser manufacturers are able to obtain from eastern sources 
silIca flour which meets their requirements. They prefer to use looal 
western sand beoause transportation costs from western sources of 
aupply would be lIlUoh 1es8 than transportation costs they no\! must pay. 
'!'he _jor manufacturers do not, however, use western sand because the 
w85tem sands 'Which have 'been offered to them are not sufficiently vh! te. 
The vh1teness specifioation for sand ueed b.1 one large manufacturer is: 
vhf trellaSS, as determined in the Photovol t No. 610 Reflectcmeter, using 
red, green, and blue filters singly, should give an average percent 
refiectance ot not less than 85 percent. 'l'his is read on a. flat sur­
taee of the powdered sample through a suitable glass plate. 

The actual purchases of sand for filter units or municipalities 
are Mde bJ cOllp&Uies which contract to construct the filter units. The 
extent to which eontractorfcontrol the selection of the sand varies 
considerably. In the case of one vater district contacted during the 
stud)', the contractor vas permitted to use sand which _t certain 
specificatioDe, but the lIOurce of the sand was not specified. A city 
ill Arizona, bow8v.r, specified the producer or the aan:1 vhioh is to be 
uad in its filters. 

bptrlgg. yith Qra:t,r &eOO 

, Loa Angeles organisation engaged in the distribUtion of ohemioals 
and other industrial raw materials has attempted recently to interest 
Southern ~irorn1a cleanser manufacturers in s:tlics. flour produced from 
Crater land. Samples of silica flour ground from Crater sand 'Were sub­
mitted to the two largest producers of household cleansers in the area. 

One ot the two cleanser ~acturers who received ssmples of the 
Crater flour reported that it was too dark for use in its cleMser. 
It appear., hoveyer, that this sample vas obtained by grinding Crater 
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saD! 1D a ",bber-lined a1ll which iBpart.ed a dark eolor to the flow. 
!he other OlMllHr -.matacturer vho reo. 1.,. a saple ot the Crat.r 
nov reported the color to bt aoceptable aD! indioated that, it 
Crater 81110& nov were a,",llabla, he voul.d purchaH it ,tor u .. in 
clHJll8r anutacture. Thl. aapl. was obtained by ,r1JIdlllC Crater 
saDd 1r1 .. stone-lined aill. 

Orator land allegedly baa been uecl previousl,. in the Ml'JUf'acture 
ot olean_rae The DaM8 ot BaJnltacturer. who uaed Crater sand, how­
ever, were not ascertained duriDg the stud,.. 

romer un ot Orater aa'nd tor &11;1 ot the other uaceUaneou8 US8. 

covered 1D this MOtion was Dot reported by U1 ot the source .. of 
1nf'orat1oll contaoted. clurl.q the .tud1. , 

Market data OOy.ring .1scel1aneouB US8a for .i11e& sand in 
Southenl California are IIUIIIlariled in Bxh1blt 5. '!'here are three _jar 
-.nutacturera ot grit-type oleansers with plant. located in the area 
ed .. tw -ner anutacturers. There are, or cour .. , ___ rou. users 
ot sand tor filter, I8Ddblaat1»c, aDd stucco plaster purpo8es. Th • 
.. ount ot aud used tor tilter purpose. duriBg • :rear varie. greatly 
depeDdiDg upon the construction of DeW til ter un! ta. !he figure shown 
in Ixhiblt S is an e.timate ot .vera«e aDDaal oODsuaption o~r a periot 
ot years. 

lU8cel1anoouI 118.. for l1110a in Southern 0al1tornia represent. aD 
umual arket tor 1),000 toea of silica nov aDd 42,'00 toile ot 11110a 
sand. 

Ph7810al oharaeterilUc. of the I8Dd and the sl11o& ficmr oemrna. 
ill this ..... ut ot the -.rut differ oOllalderab17 !rca 1D41oated ph1,d.­
e&l charaot.r1.tioll or Crater and. Pb.yaioa1 processlq of Crater sand 
is iDt11cated it the and vere to 1xt prepared to Met ark.t requirtaelltl 
for al11e. flour or sand. 

'nle sand lold to this portioJ! ot' the _rket 18 IJUppl1ed ~ Cali­
fornia prooucera whose transport.. tion OOltl to the JB&rlcet are eon­
siderablr lower than transportation eosta troll Sunahine Station. 
During periods of cOlDpotlt.1". aarket actiy1tr on the part ot producers, 
California produoer. would haTe a competi ti.,. ad..-antace due to lover 
transportation coste. 

Aa.aaiDc that Crater sand ",.r.·procossed eutfloientll to .eet the 
sand ark.t requireaents, it would appear difficult tor the sand to 
capture a wbstet1al portion of this arltet unl.ss it were otferld·· 
at lower COlt to users than the sand thq DOli purchase. '"snt np­
pller. ot this aark.t are vell establish«! ill the aarket. They are, 
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- 40 mesh • l~ 
-200 • 95 
-325 III 80 Moisture· O.lSaax. 

Exhibit 5 

MI.SCm:.UDCUS 8AJID 1.EI8 DATA 
SWl'lWUI CALIPaaIl.A 

""pr9HotatlYe 
Pm4ycet 

PflDM11vaGla 
Gla •• &and 
Corp. of Okla. 

Sblpp1nc POint 
and r.o.b. 

1M»! R'r Top 

Mill Creek, 

~/ 

E®t1aatGd 
Annual 

CoM\lllWtioD 
(topt) 

+100 BOsh. O. 7S 8102 OJ o".r m Stan4ard 
Silica 
Corporation 

Otta., 
Illlnol. +11$.0 ... 4.0 

+325 .. 14.0-35.0 

+ 1.2 lIuh ... 29.5; Sl~ ., 91.1~ 
-¢- 16 • ~.O 
... 20 .. 96.0 
+ 30 .. 99.0 

Al2D3 51 i4.9 
,~ • 0.07 
Cao • 0.06 

- 30 • 1.0 MeO • 0.05 
.. ~. 3.~ 

... 16 _lIh • ~9.~ SiC)r.? VI 91.1~ 

... 20 .. 78.0 
4- 30 .. 96.5 
+4.0 "'99.~ 

Al~3 • 4.9 ".203 • 0.07 
Cao ... 0.06 

- 40 • 0.5- MIO • 0.0,) 
~"3.~ 

Cryw;tal 
SU1~ 

~)' 

$7.50 (approll. ~I 

Montorey, 
California 

13,000 

'fot&1 dUea 8M!! for f'llt~r I.1M 2,~ 

VeJ.ue per ToD 
in Cvloto / 

1p Lot AM!1$~ 

• 6.fJ&lI 

• 6.9&lI 

1/ lnel\b4" priee t.o.b. sh1pp1ns point, fre~t nlW in cvlot., IIU'X1 JI. t4M'lonl ~rtation tex. 
2/ V&l~ or I!ilU!d or flour ill bulk. 
j/ B&eed on cl.oeed ear .hlp.entD. 

ht-back 
Vslue per Ton 

r.o.b. Bunah1~ 
§tst109 lD Caflln! 



+ 12 muh 
+ 16 
+20 
.. 30 
- 30 

+ 16 l!lIilh 

~20 

+ 30 
+ 40 
- 40 

.. 29.51t 
• ~.O 
.. 96.0 
.. 99.0 
.. LO 

'" ~9.~ 
.. 78.0 
.. 96.5 
Ie 99.5 
.. 0.5 

+ 20 me@h., 3.CJI/;J 
-+ 30 D 58.5 
-+ 40 .. ~.5 
- ~O '" 5.5 

+ 1+0 _sh '" 21.~ 
~ 50 .. 68.0 
~ 60 .. &:>.0 
+ ib r!J 95.0 
• 80 ., 5.0 

5102 .. 91.1~ 
A.l203 .. 4.9 
P'e203 .. 000'1 
e.O ., 0.06 
MaO • 0.05 
~zO+K20" 3.42 

Bi~ • 91.1~ 
Al203 .. 4.9 
Fe203 .. 0.07 
CaO '" 0.06 
MsO .. 0.05 
~ .. 3. 42 

810:2 .. 91.1~ 
Al203 G ~.9 
'.2<>3 D 0.07 
Cao .. 0.06 
1460 ... 0.03 
Maz0+K20 m 3.42 

IHC>c .. 9'1.1 
Al~ • ~.9 
hz03 u 0.0'7 
C8I.O .. 0.06 
NcO '" 0.05 
.~~ ... 3.~ 

Exhibit 5 (Continued) 

MISCEU..!\IEOUB s.\M) USES DATA 
~ CALIFORNIA. 

RaprQD~ntat1ve 

Prool.lc<tr 

Sb1pp1nc Point 
and f .o.h. 

VMWl W Top 

lat1!lAted 
AnnU61 

ConDl.Ulpt10n 
(ton!l _ 

Crytlte..l. 
Sil1ce 
Con;rp&ny 

Cryatlll 
Silies 
COliIiI)&llY 

Oce&noid4!, 
California 

Oc-.nlide, 
Californh. 

Oe-.n13idG, 
C&1iforn1. 

Oct»elUl1d e , 
California 

Montercr"D 
cal1forni& 

15,000 

V&.1.tH! ~'l' Ton 
in Carlot&) 

19 LeI Aai!lealf 

)"/ Ineludee pri~ r.o.b. eh1w1q point, fro14ht Nt. in ee.rl.otlJ, and 3S f~onU tr!&1'I8port&t1on Uu. 
if vtJ.~ of _00 ill IMeU. 
JI hnd on elo8ed. etI..'t' e h1 '9G'Ylts. 

lfet-b«Iclt 
Val~ per Ton 

f.o.b. Sunlllhine 
SYtt10n in CarlO~8 



... 1 . _~h " 1.9 .. ~ 

.. 20 ,. "'2.0 
• 3(: .. '?t.;, 
... 40 .. 9') ) 

c .~ 

... ':8 ~.h" 3.)-\ 
• 3J ~ 5P..) 
.. 40 Y 94. ') 
- 40 5.') 

+ 40 ~5b 
+ ')0 

~50 
~&: 
- Be 

.. f,(:, 

.. dc, 
-~ 

• n.~ 
.. 6&.0 
N t:'C.O 
.. 95.0 

5,0 

.. 29.0 
- (0.0 
s 30.0 

S102 
Ali)3 
}te20~ 
CaO -

.. 91.110 
4 .'1 

.. 0.07 
0.06 

M«O • Q.O~ 

Ne.2O+K20· 3. 4 2 

5102 • 91.l~ 
Al;?03 4.9 
F.201 C.07 
CaO'- .. 0.06 
1oIg() .. 0 .05 
Mi.2O+K2C" 3 • 42 

S102 * 91.1~ 
A1203 ".9 
Pe203 • 0.07 
CAe .. 0.;)6 
MgO ~ 0.05 
Ne,,;O+KzO" 3 .42 

.. 84.~ 

.. 8.0 

exhibit 5 (Continued) 

MJ'3C~L.AltWUS SAlfl) U6t8 OATA 
SO~ CALrl"'ORNIA 

Repreeen t.8 t i ve 
Pr0<iuC1l!r 

Cr)'llt.al 
Silicll 
COlIP4ny 

C)-Yfltal 
S~ liea 
Coap&ny 

l':ryatu 
9111<.". 
~a.par.y 

Cryet..&l 
S!.1iC!l 
C 0tIIPl-IlY 

Monte")' 
Band 
Co..-n)' 

Del bW 
Propertlefl 

1 

Sh!.P'Pi~ Point 
and f .0. b. 

Val.'fS per 1'911 

Oc_ns1de, 
Ce.l itornia 

OcMne1de, 
ClLli f'orn1a 

GC(:fl,nllde, 
California 

Oceanside, 
California 

Mon tor. y , 
Ctt.l1tornia 

hcUlt' Gro¥., 
California 

Total 811 lee aand for .tueeo pla.ter 

Eatiaated 
Annual 

Con"llIIIPtion 
'tcAA) 

Ve.lUlit l"Or 'ron 
in Carlotl et!1 

in Lo, A¥~l 

11 Indud •• pr1ce f.o.b. ah1ppin« point, he1aht n&tll 1n CCU'lota, &ad ~ federal tre.ne}W,)rtat1on t&Jr. 
, / V~lue ot &&All in MCU. ' 

lSa&e<i 01\ e,lo.ttd eJIlr ah1paenU. 

Ret-beek 
VeJ. \,If! 1Kll' Ton 

r.o.b. SUl'lahl~ 
Statlon in C4r~OX! 

$ 5.37~1 

~/ j kt"'.n 1,000 ILDd 2,000 Add1tional. toM of dHee. flour are UHd uvue.lly 0., paint ClxtoMere. !hi. con.Wl!ftlon '. ep1"Oll4 
aa:mc & l.&rl~ nu.ber or paint eotapaTl1... '!'biB Mtat1vely .-.11 ._pent of tblt total _rut ... DOt 1nvnUpted 1D aetall 
duri.ng the field work. 



I1Oreo~er, better located geographioaU1 than a produeer or Crater 
and would be tor proTid1Dc the best _nioe to c.rastcaerl. 

The Crater sand depoe1 t 1s 100ateet c10 •• r to the Southem 001-
fonda urket and haa lover freight rates to the arket than the 
deposita of U!'f of tM aJ.pp11ers of 81110a nov who now aeMe 
Southern Ce.lItornia cleanser -.nutaoturera. A. a result, the net­
back ~a1ue or Crater silloa fiour per tora r .0. b. 9unsh1ne Stat10n 
18 about t14.00,vhereas the r.o.b. values at the deposits or 11110. 
fioure present11' au:pp11iDl the cleanser MJmf'acturer8 is onl1 about 
'7.50 to $8.00 ~r ton. Southana CalitorDia cleans.r amlfacturerl 
eon .... 1),000 toilS or .111ca tlour a ;rear. 'California 8&Dd IUp­
plier whose deposit il 100at.d olo.er to the -.rtet than SaDehille 
stati01l i. reportAd to bay. atte.pted to process his saDd surticient11 
to obtain .. degree ot vbi teD.,S acceptable to olean .. r ..nutaeturerl. 
Clean.er aaDUfaoturera, boveTer, have not, tOUDd this california s1110a 
nom- to be sati.raeto17 ~ Color requlr.ent .. tor .1110a fiour used 
~ oleanaer aaDUtacturers acoount tor oonsiderable dIfficult" in 
ooapet,1.ac tor thi. portion or the u.rk.t. B.ove .. er, it bas been 
lnd1cated by ODe olM.neer lWluta.etunr that the oolor or Crater nour 
1, satiataetorr tor this WI •• 
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Stotip, III 

U\il!IIt19D At 911'9' SIpd 

t'Aa J.rlsona -.rut for l111ea 8aDd .mould _ aoneid.red ill 
ooDjuractio:c with the 80uthera Oalitonaia urbt. lihUe it prorl.4 •• 
u attract1 ... nppl..atal lI&rtet, it 1, probablr BOt nrficintlr 
larse to ..,. oona14end a dqle arket tor Crater eud at this u.." 

S111_ nour 1. ~tUll-' 'b.r .cae ArillOla copper _Iter. for 
u.1Dtuuoe work iJl Tnerberatorr f'ttrDao... A sUioa slUT)' 18 
applied to the turDaoe roof aDd valla which proloDl8 the ill. ot the 
tu.ru.oe. Crater H.Ild \IU used tor thi. purpose at Cl.arkdalo, ArisODa, 
bean. the .and va. cbGaioall7 n1table tor the pvpo .. aDd va. 
100ated Dear the _Iter. Crater HDd uMd at Clarkdal. vae screened 
am the "era1 •• vas rrom-I. Da. -.J. ter at Clarkdale vas closed 
4v1.lIc 1950. !Ja .... t1catloD UovM that. ... ot t.he -.alter. in Arisou. 
who 11M the proo .... ~ their ova .1lica MDd. SCM _1 tAra, hov-
n.r, pure ... their .1110& fiour. ~ the DOUIlt whioh 1. pvchaH4 
tn. .-ppUerl i. 1Bol.t8d &. put of the Ariso_ dlloa __ ark.'. 

!Iae ..net tor IIUd iJl .lri.- bel._. MDd 11_ in tmmdri •• 
tor out,11II nee1, 1rcm, amd lIOnf.rroua _tal8 o rOUDdry aud 11M 1. 
eI.eon" i • .ore detail ill .. pnrrlou section or th. reports 

OcmRllpUelll of .ad for blut1Jac, fU1;er:lDl, aDd .. s a .. t.rla1 
1B nuoo plaater 1" bcl\.~ecl 1D tIa. urbt tor lS&Dd ill 1r1.UOM. ~ 
of rel&U .. e17 hJ.«h ftl_ i8 used bf • ffN orp.ulsat1ou vbo are able 
to re._ the IIUJd 11' ~1r blaatiDc equ1~. 0rU,. four or ft". 
o1U .. · b Ar1SODa a!re reporWt to UN ..s rUters iD their vater 
qat.a. Janallo .. of tUt4tr .... 1D plaoe 1s nJpOrted to M about OM 

per c eDt which 1. u 1a.1cJalfiout aount. Ariso_ ~t. for 
aDd \0 till .. -ucipal t11t.r. filletaate \00 ee'Yer].y"to .. 1aol11de4 
ill the to'tal ark.t •• t1Mt.e rtr the dat., bat th ... ~t. are 
BOt larIe. Sud uHC! 1a fllt.era of prl_te vat.r ."..teu is iIlol .... 
1D tile Mrk.t .. t1Mt., altrhcnJcla tu aaoUBt 1s -.n. fte.-at ef 
....... b stuoo t1!dall1Jl« plAner i. al80 ..n, NfiMt1lac tM 
~1l He in ArleeM of ot..h8r t)'pu .r brdJ.41l'11 _teri.ah. 

eo..-pUOIl or __ bJ railriNad cC8p8m.. for t.creuiJe .,u. 
vhMl traction is _.lllled rna tM -.rUt tor ,111011 ... ~ of 
ita lew -.rut ftlu. &.. eud"lkMrter, ~h't ba 11014 ~ the !urta 
r. at .. price f.octb. 811m.h~M statio» iDdioated to be tl.~lG75 per ,.ard. Certe.1a eut! _ .. for 'blaniJlc vlaich i. DOt npeoted to be /I 

peJ'M.DHlt ... 1. allO emluded trca ill. arbto 

• atcnmt of d11-. tlnr oo....s .. Oerud08 MmJfact'GNre, 
iaol""~. tJae ,.,.n. which Yill be ..... by a MN -..taotuNr, 18 oal7 



0_ taB per r-r-n 1u1p1tlcet aout. Silica nour i. used _ 
these ..auractarer. oDlT al am &daftly. to the .la.e or trit vhioh 
ther pwobaae. 10 .flica __ I, •• ed 'b.r Ari.oM oeruies .mtaoturera. 

At preSeDt there are BO ~acturera ot ,las8 or fiberglass 
located ib An.ou.. Rovner, lIhoald • ,la •• anutacturlng plant be 
ntabllUed 1a tM .tate, a nR arbt tor Crater ADd would opell lip • 

. AI IIbovIl prniouq ill tM report, the n.per1nce ot ODe gla .. arm­
ractunr indicate. that Crat.r aaDd ia vell ni ted clMaioallr tor ,lala 
armtac'tviDc .... The pb7s1cal tiDe ... , vhieb c .. uNd diloODtibU&1lC. 
ot ~ter .... 11 .. tor ch'. aDUtacture ift IDa bae1aa, mght DOt be 
4etr1M!atal 1Jl a .-o,-tn. are. ot Arilona. 

!Mre are DO -..atacturer. of a.'beato. product., vall til., 
electrical luulator., tr1t, ..m.tar;r wan, or Irit-\7pe cleanser. 
vlth MntaotvtDl plaa\a locaW i. Ar1~. lither 11110a sand or 
alioa tlnr 0aJl be utillMd ill th4t antacture ot .ch ot th... prod~ 
_tee .ch ot \be .. _._ oODtrlhtee \0 the total arket tor 811io& 
ill SoatUrD Oal.1fomia. 

J'ar\ of tIae t01lJllJ7 IaD4 urtet ill AriIODa mol __ 1D tIli. at_,. 
la RPPlled cllreet "" -.l produc.rs and .. portion ot the ark.t i. 
~-bq' nppl1ed "T prod'acerl' al.. acellte. An lu1pUloamt portioD 
ot tIli. arbt 1. ~ br .. to • .bpI.. jobber ot rOUDdrr nppl1ea 
with'" vb1cb 1. produced 1D Oalitorn1a, I8w York, nl1Dois, aDd °o"o'·~\· 
hftda. !ill. __ i. backha1lled trca IA. !qale. in 1 .... tham-carloed 
Iota. 

. ... . ' 

am4 ued tor b~1JIc, tl1ter1ac ill private vater 81stAu, au! as 
• __ rial 1B st'aooo plUter i. dlstri'baW bJ u !r1~_ jobber v~oo 
_. d1reot rr. • __ proclacer. ~ ..m:tacturer of •• coo t~$:alrl.q 
planer ~ • ...s dinet rr. a -..cI producer.' 0 0 

.. 
&rise_ ... r. ot aUioa .aDd who weN int.rT1ewed duriDc the stud,. 

are atiar1ed vlt1a tM qulit1 or the MDd they DOW lIM. later.at va. apre.", bovner, 1a .... at lover con. I, a Oal1torn1a, there 
pN_~ 1. reluctao. to clluce rna the _. or RDC1 whioh haa proTect 
to 'be workable ul.. a cODaiderabl. ... ... bgs ill cost 1. ott.red to tM 
bwIw. 
'1 __ yUll QraMr hP' 

01117 0_ ... r or .111oa IIaDCS 1a AriS01a reported experience vith 
Cht.r ..... loccmliBc \0 thl. ~., tM Crater aud we too tiM 
18 die tor '-'1 tOtllllb7 vork. It WJI alllO reported that Cra\ero Ian4 
1Inb ... ...at_r tM heat requ1recl tor .at1Br .teel, bat ht it with­
...... h ... t "'lured tor iron aBC! aoeferrou. o •• t1.BI. 
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Market Data 

Market data for Arisona are ~1.ed in Exhibit 6. The great 
bulk or the est1aated aarket in Arisona consists of the requirements 
or six organisatiolls, one ot whioh 1. a jobber supplying stUld to other 
organizations. 

As explained in the Introduction, inforaation regarding its sand 
oonsumption oould DOt be obtained tran the largest foundry in Arizona. 
Ist1Jaatoa ot the Dount or sand used by this company vere possible 
through the use ot oertain published data and information obtained dur­
ing field work i1') J.riloDa aDd California. Future consuaptlon of the 
toundry at it. new plant, bov •• er, .. y exceed the estimate used in this 
study. r,p8a or a8.Ild selected as representative of thoee used in the 
foundry are baaed largelJ on praotioes of California foundries, adjust­
Mnts be1Dc JDade tor geographioal looation. In other instances where 
new plant. or new equIJ88nt are being installed, aanufacturers I esti­
... te. of their future sand requireJl8nts, rather than their past con­
suaption, were used in the study. 

,,"'n 

~ Mrk.t tor .1110& sand in Ari.ona 18 aall, aaounting to only 
3,000 tone a year. Thi. 1. equi.alen't- to about 60 carloads or sand a 
,..ear, or an a",.rage of about ODft oarload a week. The Arisona IUlrket 
aloM, therefore, undoubted17 ia Dot large enough to support ainln« 
operations at the Crater ~ depoe1 t. 

AsS1a1ng that Crater ,and. vas prooessed surr1ciently to Met 
,eneral u.rket requir~t. and could be sold in California, the Ar:llona 
.arket would prOTide an attracti •• addition to the California market. 
rAe 'Yalue or Crater aand r .0. b. Sunshine station netted back from the 
Ari.ona u.rket ."'.rage. "pprorlaately tIl per ton. The net-back ",aluu 
of l111ca flour 11 about ,16.50 per ton. 

x.ver traD8pOrtatioD OClt. froa the depos1 t to the Arlsona u.rket 
thaD tho.e of other n:pplierl would pro'Yide a competi tl ... sales ft.dvan­
tace for Crater aan4. If Crater sand ... ting aarket requirements, there­
for., oould be otr.red at pric •• lover thaD users now par, a substan­
tial portiOJl of the .&rise_ 81110& aand .net could prob~bly be 
captured bt Crat.r and. 
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+ I.e rw.h . o.8l 
• r .. r· . 7J . 10 .. 2O.l 
.. 1:X> "' ~c~ . ... t~o ~o.e 
+.?o~ ~.~ 

• 27t; 1.'.) 
Psn 0.'::, 

... 30 111"1':" O.k1-
... 40 •. 7.0 
+ 50 .. l-:'.O 
+ 10 " 27.~ 
+100 ' • 20.2 
+laO • 19.0 
+200 7.? 
+2'1C 1.; 
Pa~ O.S 

... I~O 19teh .. 2.~ 

• 50 • 10.0 
... '70 • 2f..2 
+100 • 33.8 
+l~O • 23.6 
+~ '" 3.4 
+270 • 0.2 
"'-n .. 0.2 

... ~o .eh. l.~ 

... "c • 1: .• 0 
+100 • 19.6 
+l~ ~ 3&.6 
+200 • 28.1t 
+210 5.0 
Pan • 1.' 

$1('2 ., ?? .0<:.'" 
.1.12°3 ~ 1.41 
Fe2\;3 ').19 
'!'10:? \).O~. 

CaO . 0.09 
MeO . 0.12 
"&<0 '" O.QI. 
K211 0.6£-

Sl~ • 99.'+ • 
Al;20" "' 0."; 
!"8203 • 0.04 
CaO • 0.03 

810:2 • 99 .... 
A.l.203 • 0."'') 
'e~3 • 0.04 
Cao • 0.03 

Repr .. entatlve 
rmuc:er 

West ·::oa.~ 
SUi:~al; 

West '::oaat 
Stl1e. 

Sh1pp1n~ P~l!1t 

and f.':J. h. 
Vat If! p!r :'on 

~ .. d !.bItt> , 
Ne'lsda 

t-4~-:l ~lllLe. 

Nevade. 

Eatl_ted 
Ann.:al 

C ':I nil umpt itA. 

. (~o"sL_ 

~d Lliu. Mev. 
~pprox. $1.h5 (~ve~&,e) lOO 

I."ada S1.\.!ee 
S"od Co., Inc. .. 

"veda Slllca 
Sand Co., Inc. 

Glaa8 sand, 
fteov&da 

::>lall Sand, 
l'~V'I,d. 

Gan Sand, 
Jevlldll 

$4.10 

Vl\lI..e per Tol" 
.~~ Carlot.1I 
1 n Phoer.!x'!:' 

$ l2.S#'/ 

11 Indwct .. pr1ce r.o.b. Ih1ppinc point, fre11ht r.,u in ~rlot., 'Uld ~ fe_ra1 treuportat1otl tax. 
i/ lINed on ~lo.ed c.r .h1.~t. of bulk eand. 
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Ixhl'lt 6 (Contin~) 
\ 
AJUZQIA MAIID'l' DATA 

leU.", 
8h111tU" Point Ann~l Value per 'foa 

!l1!t;;~t1'" ~ Up! ~tat1 •• and t.o.b. Con.\*pUon in carlo~1 
Proclyev YNue "' 19p (toM) ,,&Cst .1n1; 1n nos 

+ JO"" • 0 • .,. 
... ·a.O · 2.5 
+~ .28.8 Stand~ Ottawa, 
+ 70 • ]8.1 SlOa • 99.'" SUle.. 111100U • 1~.1-,!1 +100 • 21.7 eorporatl0ft $2.56 
+1a.0 · T.O 

Plan · 1.9 

+ 10 ... • O.~ 
+ ~O · 3.2 
+50 • ~2.0 Stan4ard Ottaft, 
+70 ·0 39.8 S1~ • 99.~ SUte.' IUtnoll 

• 1'1+.111.1 .100 • 12.5 Corporation •. ,6 
+l.t.o · 2.2 
Pan • 0.3 

+ )0 •• b • O.9J 
+t.o • 18.8 
+~ • "'.1 81:aDdaN at_., 
+ TO • 27.2 .1Oa . " . .,.. SU1_ IU1.,1. 

• 1'.1.,11 +100 • 7.6 ~Uaa tI.5' 
+1"0 · 1., 

Pan · 0.1 -~ lUl..,lI ..... 1,000 

• a.o IIIteh • 0.1$ 
+50 • 1.6 flit 

+1C • 10.6 Ilot • 9S" p-.~~ IUU Creek, 
+100 • a.o.o 

_tAr 
Olaa ..... ~I • 16.eiJ.1 +150 • )2.3 c.oaua,. o.~ .... 0.,. ot Clkla • 

.aGO • 11.1 

.. lOG • I.T 

+ " .... 0.1. 
+~ • 0.6 Slot · -.~ +65 • 2.0 ~~ • 1., Ph1 Lt. Paul .,.., 

+100 · 1.T • 1.6 c.paDJ' Art .. 
.150 • 8;, ClIO • 0.6 600 .. • 10.8 
·200 • TO.] 

I
' IM1 •• II't .. t.o.lt. 1111,,1111 polD't, trellM rate 1 ..... lota, ... ~ t~ trauJOr,*ttoe tao 

/

1, ........ eloMd ..,. IblJ1111aU ot bulk ..... 
fal_ of .... 18 MOU • 
..... 00 c1oM4 ...,. Ibl,..u. 

Jet-lIan' 
Value ,.r Toa 

t.o.b. Sura,hine 
Stetltp In Carlot. 

• 10.6~/ 

• 10.67!! 

• 10.6.,i1 

• 13.31'!1 

."roa •• 16.~1 



§tmwn1• 

+ 12 ... h • 19.5_ 8102 • 91.1. 
• l~ • ~.O· AliOJ · 1t.9 
.ao • 96.0 ~~ • 0.07 
.", • ".0 · 0.06 
- ~ · 1.0 MaO · 0.05 .. ~. ,.~ 
• 16 .. ft • 1t9.OJ SiCa • 91.1. 
.20 • 78.0 Al~ · ~.9 + )0 • 96.5 '·2'l3 · 0.01 
+ "0 • 99.5 CaO · 0.06 
.'0 • 0.5 .20+120 • 3.~2 

+ 10 ...... J .• 8101 • 91.lS 
+ ]0 ·.5 

~ · 16., 
.t.O • "'.5 · O.OT 
-160 · 5.5 • 0.06 

III<' · O.~ ~. 3.~ 

+ ~ •• b • 21.~ 

~ • 9l.~ 
+50 .68.0 · ... , 
.60 • 60.0 h203 · 0.07 
.80 • ".0 c.o · 0.06 
.80 • ,.0 Il1O · 0.05 

~. 3 .... 

+ SO .. ~. ~.ot. 
• 60 • 19.0 
• 8D • 1'0.0 

... 
• e 

- ~ • ,0.0 

lahib1t 6 (Cont1nued) 

WZCIIA MAItD'l' DA'rA 

Repr ... ntattv. 
8blpplQ1PollR 

and t.o._. 

lat.1l1111ltAid 
Annual 

eoneUlllll'tlOtl 
'\OM) Prod\tS!£ 

Cl'78t&l 
SUlea 
Co..-ny 

Cr,.etal 
1111_ 
c-..ft7 

1 
er,..w.l 
IUi_ 
~ 

yMH' Mr 1M 

~l 
I 

0Hue14., 
Calltol'lda 
.9.10 (a ....... >il 

ht-baek 
Value per 'l\)n 

r.O.b. Sunahtne 
1$,'108 i9 CarlOtf 

• U.'76SI 




