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Tb,l/ll 8~nd d~pos.i t is i~ APfH'J-ll$ Oot~nt1 t .Ar!~oma ,e.,tl,d i $ dis .. 

t:ribt~ted 011 ~; low ra~5~ ('It bill$ atlo~ th~ north side .pt ttle Vt'ttli'JiY 

(Jf :PU~l·t)O R1v$;t:' ~O,lille 40 :rrAl.~ii]. more or l$$ti. SQutb.w~st of G~lltij1.; IlaiN 

Me~i(to" }il~$t ~rt tl~l~ a.1"€h1l i~ Witllin th~ mav~.f~o Ib:dl~11R$aer:vetlonJ 

but 'the J#\f~rti()'U.l~~r Pll'(}',pf$t'tyf;ro1!:\ wh1~~hsa,tld is P;tQliN" • .ed to '00 ta):en. 

1n 'th~ ii'.lf;J'l~~diat~ i~t~ttn"e j,1\1 S@r:rt.. US t 1;'. ~2N. t n. 29!. J wh1cll $0etion 

tha aurround1xki5 l<2~nd;~ 1ncluthld in tnt\\' In(U.~nRas~l~~tlonJ so the 

owner is frifle 'to ,1f)~ll witt~out he,vl1~ to obtaln:t'H~~iJi:iaion f'rom. the 

Bur$8U of' IMdi&n 1~,-:ta.1r"i!J. 

Wlhl1~ th$ ~1'~jt hut (It Stlllth. $ ~fl:lot.) 18 1$ oOTe.r~(1. by III 

deposit of tro,m, 6 to lift. o'tSialld of very g6.od grade, ·It ~us:t be 

1"a(Hl3tti~~I~ 't:bi!~t tal$ depQHJ~i 'it cit v~x'Y go,~d $u~ii.d &Jt'tii£inue in ~1>belt to 

r'$la'tl,valy ole~lIi $a.ndJtll~t i5 fll~o. ~l()~ely si~ed. ,1/ij ¥,'J:Hlt; is t'-Iant;.ed 

tor ftht:Hl-$j;U'ld'*. fll~ ~1f1~11 rnundad all~lad 6,zt.ends out fro»l tbe old 



shere l.in~ $.l'a uuG.$term.ineti dista.no~ but tb,e pei.lull~i'" well ~o\lnded 

oharfiiot~l" becomes 1$$$ mark~d as th$ diatano$ lnoree,,$es~ 

The particular ad;'V'antag~ b1fl1t11 has OV$l~ the sUlor'{)utl(lillg 

e~~nd (iJ:'~1~1.$ 1St' duft ·to .his o~mo;rsh1p in :t'eeEd.:m:ple, giving him 'bh,a right 

to $$1101: leaso w;1,thou:& the ne('H~$a1 ty Itrt'l'flit:trIS tor tl"i bf,l~'Utl:lorl ty 

or pe!~t~ssio:u f,ro~ th~ Burea,\(, ,)f Indian AttrAl.1(fj. For th1~ l"t}ason the 

pt!!l"t:.t$$ In:tH';1:'&1~tel;1 in t1l1m proj~ot huVf~ ootaln€Hi all:~1nillS l\eas~ to 

S~H.;rt. 18 t"ro:rAlttr .. Smith and ,pI'OPO$$ to begin opeX"$.tiollEl at tllls ,pO.int. 

~~. speo1tlc$.t1ons tox' ,.t.r~·HJ""~iiH:1n«ttcallfol· .i~rrthing 0'\7(1Ir 

10 IJ.fitsb to t)~ W~;a$1Hl;1d. al$o ffv&r1thlrAg und$X" 60 ;mesh is to '0$ waatad. 

The .. 10 +00 'Plash i ~ to be sepiu's:tI,$4 into tl':lI'a~s1~e~l\i\t:t11()h will be 

f18hipped $~pa;tat$ly. These al"@ -lQ +20 mEH~llt -20 +40 lllGsh (;UlU 

-40 +60 m~$h. The 011'% .... 01'1'$ must be quite alvarp trtS not more th.~ 10% 

\uldera1z$ ia p$mltt~ in 6~0h el~utsificati{)nil 

(:l~lY ~n;us~ be el1rrJ.~'i·~l:Hl. 

This. will requir$ e: tl"$~·tmetrt ;planer. th~ twill ti.l'st aoree:n 

Gut 8,1.1+10 me~h sand and all traeX'i. whiohw111 bi2t 'tl"ufll!ed to f~ 

wa.tilt dump. 'rh1a; ~a.1.11 '0$ wet $crs$ning, U$l~ ~P];~:r'~xiNately 80 £hP.m. 

'1'fa.t~J;.· to)." FJJ)ray wa,sb.i,pg. ~h~ $lu~l"1 will lH~·VI~ aJ?prox1.r11ately U% sOlids. 

'T"n~ t1nes. all i$duuslO 1.n$8h. '}twill b~\} dewat6r~d in k.~ . .ao;u(.~ to 

tlppro~at~11 76%sollda. 6\11"111;).&H.'1lo' j,ll ~n e,1ii;.I'i tioR m£1,c;ltine. th.e watClil' 

add$4 tro~, thi$ ~Qna oV9l"flcrw a~d t'h~ puJ.:w:run into fJ.~ro'lt{ Qlus1tier 

\'ib.t1re oost ot th~ t1n~ ma.terial (m1nu~ 60 nl$$h)' w,1l,l ~waehed out. 

The t1ne$ and $u~plU$ weter will flow into ,a g~ 8.})Y.l b$., evaou{llt~d by 

a .sfil.ndpum.p iutOfi pipe line tor dtll11"1i%1"Y to a wa$~e pile. The Coar~e 

sand. nll ulU)las$it1ed +bOm, will be ralt:.ed C')V'/lll,r theol~Js$1fier 111' 

d1reetl;y1ntc a hOPl1fil' r$~\iitl$ a o01~bl1l£:ltlol:lf'il·ter-dl'l'er that will 

d$11ver a Sland pl"oduot having less th~n i· of 11£ of moiJrft.lilX'e • 

. - 2 .. 

.\ 
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and vd.ll be el$va.ted in a ah&1n .... bu~k~t al.e·vt'~tor to a triple deok vibrati~1g 

$1t:t~r where ttl~ fH~p~~at1on into the.requil"el~ si!&~s vd,ll be made. J;.xty 

~itddi t10ual t1n~'l1'oduct t -60 me$h) tl:M;d'~ 1my 1"asul t ;from, hal1dling tbe 

sa,no. e.tter the ~laaa1:iel' iI oX' th~I1.t rf~ay b$ raked over ,<w'.tb the ooaX'Be 

classi.t1erpll'Q·duet, will be It\tr~~el;y \t1;el"e~llu~d out at this l>oint. ~rhiB 

will ~g1v~ H. ver1 olean prQCb,lcre.dewe:Ccerad within tn.., l"equiI'(J(l 11rdt. ~:md. 

eep$.;rat~d into thathree required $1~$~. 

Th~JN~ ere two s'U3geBt~d l.oea'bi¢llf1 tor tb.~ prQIlOaedwashing 

'l"h€;) site at Sect., 18 is alongside the $ouri)~ ot mateX'i&l. 

~e the!:i! is no !*&quiremeilt fol' atQokjf111nS or tiny .au:rge bin e.llo\~'ano0. 

Since approxlma,t$ly ,~ ott~ ll'J.a:~e:ri!!?,J. a.$ exae,vated .1s expeoted to b~~ 

vla$ted.this lo~e~:t1Qn will al:1Y~ tine c()at ot haullll.$ 1:11:1.1$ J21t. or afJOut 

)6 tons PEill" dn)" aOll$ i ld.l~Uh Th~ Si!Uld to be sh1l!1I)ed must be brougllt 

(101'vnthe g 1~11e~ trom SGO'_ la to tlla hisn1l¥'ay nee~l" Bouck, $0 th6X'~ is 

no difference l'~gardil'lg tl~a:~. 

It will be 1llQr$ dl:t:t1 Qult ti,nd IJ1Ql'e ~xpetlsS.v~ to build fl 

prool_. IU"'. Cl"~lwfol"d Qf l7tloanix hfU,~ st~~t@d it EU$ 141$ op1:nion t.hb-~ 

5 i_lhm. 1$ all that ·t:$an r~a$ol'1abl.)"'he oQu.nt,lild on ;~it Slnith'a at 10'11'1 

w~ter t1rAE.t. Th1e ~\'d.ll :rt\~lt ouly t@ree the aOJ.uatruot1on of expensive 

Wftt(iX' l"'eol!~·t1orltao1l1tlea but it will tllao l:!l'eeludo using- 4l!lnough 

\v(rtel" ,to do a. ~;¢od Job of' washing or 1J1~;t$i~ifyiIig. :At HQui)k, 'whioh' is 

- ) .... 

:-' . 



watl$l.. t01: f.u.l ProsllS()ti V~ use t{,}'j;~ ~s. long tllrt.0 toO OOl.'\I!;Jl\i:,. 

tt\VCJ w~tar tanka#, ff~a(Jh abOlitt 2;. dl'~.m~te!" X, {c\bout 55 t lli~~h, 

are ~rect in plaoe. They <belo:r~, tQ< thif# 1·~,,11l"tHMl i~,nd oan bfJ t~oqu1:1"(l1d 

proVldG il<olt th~ third al~e {)f $(ind,., 151{Jotl"lo1H)'f(r~'x' o~x!beb:rouf$ht to 

ilo'UQk for .tl:trt:~ut;tO!l ot th(IJ 008t req\lil'e(ll~{)l~ SiEd. tIl t~. 

fL'l,it:motli;. ,impOl~tan,t tfJ"Qtor. hO~'f$Vtu", 11~$ in the .t~;j.ot thEft 

it t.nd whe,J;l, 'ExXk.1 oth($l~ 80UrO$ of' tlHUl.<l 1$ opEill'.led Up soutb'IFt$st orwemt. of 

an th' $ seoi;j, on. $. t mU$t lJ~~ l:u!i\,:,l{!tu u:p glradu it ;t t i $ fiobe tl'ea;'teu et 

St'~i. tn.s .. th,ell 'the fin:ts};I,~d liltllld !~~U$t be. halll~d b~~,ck a.O\uU. $rfildi$ to 

stfi:rt tOW'{~rd It\.arket.. It dOlle on f)xlstln.g 1:-0ttids thlsw()uld necl/o1ss1 tst\"i 

t1 dOl:1bl~d~$.d haul 1'0'1" e. 't4;ybal of from. ;e tiC I Bt11ee. Iftht~ plant i$ 

lQc~t,e.id fl.t~ af~'Uck) all Qth~x' mlno;. than ~..n1th.:e;l would heve to pe.I!JS ¥1itb1n 

a qual'ter ot tfl mile of' t;l1~ ,pl~'trt .. (:fll i tEl W1r:11/ to ilia,rket .. 

The gl>CHHli to~ge of at)ocpte'ble glt~Hie s~nJ't on the ami tn sactlclll 

is t'H}1,:'~$I~v~t~lvely ~stimated aft 3,)60,000 'tOl'~lh Tllepr$e~ntly propoB!!Hl 

pl"o~,uetiou ;t'ate 1$14 1J:l'H foi an a hl"~ 'd~J,y or 112 tll>ns pe.:r day. At. 

6a~ ot thiel tll~ saleable product wj,llb~ 76 t'.Ill~ The si2:ttd 
.'1:'.. 

on the; Smith BtH')'ttio:n should $\tl~'p11 th1sp.l!!ufit 'with :raw mater1,~1 for 

applfO)r1mat~~ly !~"-l!~~$, $Qootul''Mle2'', e(;n;rr$f.~ot t'H~nd la needed :fers: 

1ihi~ plant. Ho\v$vel".i.f i;'o a,pp~aI"e that t~t~ood pl~ott t i.£; b\~illg m~de on 

S.lIt3:tb's s.~;t1d~ th@iU it i~ 1'~G$Qt~al)le 'bo e11{0ot th~;rtthe Navabo tl"lbe wi.ll 

w~nt to have $om$Qll(~ tref,lt theil' si0,:nd ®.1.1dcompet1tion will devel,QP. 

It the p.la.llt 1$ It)outt3dat~llot-ht ~. it l(f\fO\lld be an inYi tat10n to aome 

one el.sf) -to bulld ~Ulother plall.t, ~~~l' the rqlill~a'l but it th;is platrt 1.s 

bui.l t at If.ouClt. ;1 t vi111 aiSCO'lX':~iigt'l lUll athul" 'pl~'Ul't from being bull t • 

.... 4.. _ 



for all th$a~ t$rtr:!f/'~lid. f',tlotorn. It is st;l'OfilSly reo~lended 

'that the proPQ$ed pll1:~};'Lt be bull t at w,;,uok. 

The p;i?$$ent WAc1"'k;,ert¥ la,,·1~ll. no.~h~l'll Nev,r ?Jsxioo ~Uld 1$ nowbe1ng 

$upplied~y abl~$~lts :r~o:m 1111tlQ,1fh trh~l;"epQ~ted .p:rit)t) :tor tu1t:! sand at 

th$ mal"kl,'·t. point. 1$ t12 .Ot~'p$l:' ton. \i"1tllO'ut gOillg intoderttille it (u.tnb\;; 

" 

!his ;teat the rate ot ~l"out #JOJh00 pet" dar Qr abQu:t .,9.000.00 P$X' ya~u,"'. 

Ap:iH)nded heNtQi~ fUl $$t1!t~ate 'of t!l$ OO$t 01'" 'bu!,l,Q.i.nif; tl:lfJ 

Jtropo$~d l?1~nttl.'h10111S approxirrlate1r .~O$,Oo.().GO* ,At the ~~6cted 

smwal opft~a:tl~ prot 1 t. t:b~ ~nti l"e cost ot..tnfllpl~ln.t) pl\uJ ;lntel"~st. 

at~. shouldbfl) GOrti${Hi within. thl'e~ ye~:'ll'~. Ta,N, • 
~~~\iIP~~Ji~ii:;~Si~'~.j:l~~~· 

TheOQst $$t1rlllift0~ dO not ta.k' into t,)0nsider~tion nn;r truok 

scales ~ w~lgh:tom.tar tor \vaighing ll:u.'u)millg Altind, and no_al.l trao,tOl" 

tor sQre.p.lllg lIl~nd tlu;dli hite been atookpiled1ntotll~ tl'uok hopper (:3)" 

lieither do th.e eet1'nH:ttHllS <~OV(~l~ tlny $Q1£iIt ot~ov1{,lg th6f GpUl;" tr§ok of the 

ra.lll:Ofi.d OV~.f elos~ $11QU6h to. th0 bl.c.~ to eml'ble ~ .• .f~. Ci!.il·~ to be loaded 

by ohute d11~e6tly trOlll tt,~ b1na. 

... , ... 



i 
I I .. 
1 
I 
I 

! 
i 
! 

R27£ 

Ii II 
I, 
\1 
\\ 
\\ 
I' 

\, 
\', 
,", 
I' d 

~ ; 
~ , 
\: 

\, 
, \l' ......... ( .. 

~ i 

I 

\' ,'/ 

. t··· 

- -.- ....• _._---_ ... ' .. --.--.. _-- .. -._------------_ .... -- .- .... --._ ........ ----_.,--_ ... __ ._---,._--_._-_ .... _--, 

r .- -- j. '1 / ! I .'~ C ' . 
H A ~I\ B l: R .. ~ ~. d .. , ' .... K 

. :!. ,-

~·-jiitrr'-'-' .. " .... ···r===-~J.==-==.~ 
I Yz 0 I 2 3 4 5 

T 
I 

I 
SCA.LE I/-z.." '" I MiLE -+1 

-~-. -. _ .... -.-. --------- ---_............ .._ ........ -'_. __ . __ .- . __ . _._. -.-----.-.--.----¥ .. --~--~- ... --.-:;.,--~-

Apf-...CHE COUNTY AR,\Z. ARfh 
J 

I 
I 



\1 
I 

I 
I 

II 
I I 

U 

/1 ~l 

I 
1 

! 
1: 

.- _._------------- ------~.~~~~.~~~ 

n 
I 

II 
! 1 
I I 

II 

U 

--------------- -------- -- . 

,;,' . 

------._- -- ----.-- ----_._. _·_·----1 

,I 

! 

I 
I 
I 

I 
I 

.. _---_._-- .. -------------.---~ 



i. 

, 
I 
I, 

------_._--------_ .. -_ .......... __ ._ .•. __ .-.. _-----_._ ... ---_ .. _------------_ .•. ------_ ... -_. __ ._-------_ .. ----_. 

V,,',6,l c£ SP\2A.,"-,/· 80~~P"\---.~ -20 TPH 

I 1- __ 'lL. --- -·.~~:l 
-tJ 5'- "I P-'" I ~. 

vI ~2~e~~lJ 

!--S~ND··-F.)\-T! r--'''-- ..... -"-', . r--'-"'--'?{- !---- .. - .......... (:Z~~0 14 T PH 

I . ' : j P-Y OW" C 71 I H .'-~ '-:;:C'F")::: t"":.:> ICON V I::' '-.:/.~'\'-=' ,..- --.1 'C.--' ,.-...\._1,-.5' I WI k...'<;;;"'" I L..C")<,_ 
I. Af~L) LOA.:)tt<:.·: !.- ... ----.-.--.- .. J ?AND TK~U(tl ... -----_-.~ TRUC~j ~-_-..... -.-.. ~ .. Ie;;' E>EL -f---J-SA "-\ 0 

i1'6 Y O'v\/}..JEf~\i ! 1 ! I I .. 
,...:::-: ... -.--... __ . _____ .. _.::::l ___ ._. _____ ... ...1 ' __ ... __ .. _ .... ___ .... __ .----.1 '--.---.. --.-... -------. I 

~~ ~~~:: ~:):'~r,,:_ j 
T---~ 

---......... --........... --..... -.'-1 .---.------.... -, .-------.-.-.-. --.~~~.~;;~'~\:\:~~ ~~LiDS .. __ ~_.~ . 
I " I" I) /'-.. -'\ i II / -":'\1 
I 30 x 1'3-;:) Ii,S d 4,0 TP/J,r .. IAIA-i07 i L1 l!· !! ~ !. VIj, .... , t J 

=,CDE'N 'I '.' pllor), ll',I,·:.,1 I\TT=l\,(----;';\--r; . ,C·'E-IA/6.TE\.";7if\'i\i':'1 

1+\9\'1'1 
\. '":J TPH 

. L 

I ---- "- - 1./1 I -..J I...~.' '-I. '-' r r" 1\..." J " , v y .--... . "." '-'1 CL/\S·S:i=!ERr·-··· .. ---·--·--···: IANI<-' - ----.--. MACHiNE ·-·------·-·l CONE ! 
(~l * ! 

, r \ I; I I 
\,G"./ ' i ~ I: I 

O. 'SSS ,PH -- -'I-"-l-=~ Yrl---" I. g 11-':-- S;;D -.-- i" ---'> ~---------- --'r---'----'--' 
VVATi=R.. : ~1,Cc.S \1(\-\ WI\'"i0:"" I I CD.O TPH -W.L\ TEi2:.. 

4t- 1 --------·----------1 .----- ....... _- .. -.-------. -. -...... --- --.-.. -. --- .. ---.--.--~---.--
I ! lO,! TPf-, .~ S"'''-.J;'') 

I 
± 2, 3 5 T PH' '-' IN A. -;-12 i~ r-'---- ~~ -- .'--.:,---: l --- ... - -',."<\1 

I :COtvl (:Y,Ai tONI ! i .. 7y 
I r---j --'- r-' I ! C\ T'-> , ,-. ~ . ~ ---.. ,".,-; 
i __ ---., T ,L i t::'·'~\/91· i..:? ri-i-:'~·'.jl,l.E.«: ~I-; ,']I.::".::,-::,UJ·:ll---

I \ j D)I v, 1\' \ r •.. ~, M r--, I /-,1'-, .... ,~-'" i ,,!'. L) f-JI..J,I,t-'" 

! ~''' .• fC'"''..7 J I· ; L--) ! '( ""\ c: rc._ ... 
- -~- --, - ~- -- -- - ------.--- ------ -- - ------". -

-To R'\ \j i,", 1' .. _ F'::>! F~G\_t1--J s-

i \0.'1 TPH SAl,) D @ O. C::, ~~ Iv'bsTUF::.E': 

I o. 0 (0 .:~ T P I-l ~'- 'V'Y'A. T ~ R 

I 

r---- ------..... ------.-.- - . ., r ......... ·--..W"--"~-:-==--l 
: ( 13'11 
1 \t J; 
I \0" -A =t" rc/c'v',\;1 

I CHA i i'-....L (.)4':1 
I 

I, r 
.... --· --_....... ...... r.-c. -1 

15, 
. ,. ... n -, , I 

I .-----.-.... --...... , .... ~ ... 

i 16\ - coO ''I'" 
! '1-" ,-''- 1'" L 'I 

\ C .......... '\ ! \ .' ~~ v" /'-\ ~.;:-> ! '-" !....\ ,; I- 1 ~_ •• ~'" 

I 

! L ____ . __ ..... __ .. ________ _ 

! TYPE "j: --1 5 Uc.:::'.k,_:::;: T ~: -.-.-.-.. --.--~--. 

'L E L t:-V AT::> f<": j' 
- ...... --------------.---

: \ 0 9 5:_1\ 1:: "/1/ i 
t~ CO}'.. J' '.,;1 r.:..,/,,..-.,:,» 

l_. ___ ~~ __ ~ ... '.~~: ' 
._ .... __ ....... J 3_-_.S~~c:.~ j_.i_~.~2:.~_~. 'I ~LI'( l:: I.::N 

l r- l-r 
I I ~ 

I ! i -(Oln -'-"" J I L. __ ._· .::-: 

.-., , , 4 1 T - r -, \ • ,..-,' . t 5 r.-" " .' i 

T 
-40hl To <oOrfl '""'-' 2,g-Tf-::;;..-{ r---"'- .... --.... ---------,---..... ---.- ..... -... -.. -- --"'-"- .. 

~··---·-·---l ! -----.-.-- .. ~-~ 
c'· "r" . A ' t I (~Icl 

"') \..j ; .<. --::;1 -:: ' IJ tJFI 

c), , \.-.-' \..-' rr 

\/'v't.'\ S T E: 
5ikl 

[~ 
t> 

'I/\,/ASTG \0 DutVl-P 

{> 

WAS'-C= To 'I.)'_'HP 

C r' _ _ I 
I \A/AS \ \::: j 

t:-f \31 t-...J. I 

1. _____ -__ .. _ 

e.o!:" TPH 

,1 ._ ..... ~ 
I ""'.--~ R· A'-··· .. - J 
I ~, f C, .!-, ~- ... i 

.1 E, I t\.l I 18'¢ SC RE\AI . 

r--~ S Co 5'1 Oi---.L j~--------"-1C61'.J V E'1'<O r<::I' i
", ... , " ,~ ..... '. -~~-. '.=- ·1- c, • . V··','" ..A "'. .! -.. -.. \.7 .... '~l 

-.. ! -- .-h.4 J;.:;~ ,-), r, ". "C 'i, . Lv; 
I.:..! 1"-1 J' , '- , r 1"'" 1 i!'::'-' 'f" . (,1"'::: "j I 

1
-- 5.cS TO.kl -- .... _-.. - .. -.. _':( N /[:''-( ') l"::?" ; 

CA.. r-:"; .' ,-,-- . / I I 
I D\I~ ·'1:)' r-,...q ,-) 0 TO r-.J_ .... -

I 15> .-~~\'::'--'--' __ L _____ ... _ .. -

---- ,,...~~- " -, --~ -", . 10 ",-lJ,_t<_ ',"'\'"._ \f7-AtN 

1 leA-PAC 1 T\( L I --. -------..... --.. --.------
! 

: CAPi-'>-.c...ITY l. __________ .... _.,, __ . __ 

:-~ II-"-I,!N -b 10 To TK0C !~.:... 01<: IRU u< c,.:::~ 7l·z.",,~ N 

-1 
I 
! 

! 
! 
I 

L--- ... -~. _."~ ____ M_ ----- -.----~~ -,,-~ - •• _- .. -~ .- ~--'--.,"" ....... _.r "~-' .. ,"'-""---~.-.-.~ . , ... -... -"", ... " .• -".. - ", ",' .-----~ .. , -. ---'"'' ,-" ..... " ~ -,"~' j ."~« ••• ,, ,_ •• "-' •..• ~"'-""., ........ ~ .. ~, ..•. -,,-,, ••. -.,.~,,~- ··-'"··· .. ·-·=-"""-·=-.. -~ .. ~~~·~~ .. '···'-" .. '''··-·-''=··''~--t 

1 .c-L /'j \ /' I "C:"" H 1__ "'"1-~ Ii 
T- '----". 'I ---.,." , 1.-, '- u, . . 

!--------.-~ .. -.--------.. ---.. --_.--_ .. ---,_ ... -.. ~------.. ----.. -, -----.... ,,, .... -----. -_, ____ ._ .---...... -.---- .. -" ....... --.. -... _ .. _. ____ -. __ . __ .. _ ...... __ "" ... ___ ._ .. ___ .. ------. -- ,--_, __ , ____ ._ ....... _ .. ________________ " .. __ ..... _____ .... _. _ .. _ "'_'.'_. __ .... " . . " ..... ., __ " ... _J 
_\ ..,..-....., ......... 



~A i-rf-r--
I ; I 
! : I 
, I 
j ~-.-o j /0 .c 
! • I 
I ' . I 

I 
I 
I 

i 
i 

I 
I 
I 
I 

I 
! 
I 

I 

I 
Ai/! .L y,---, 

__ l~ /-4 

, 
I 

-I 
1.-1 

i 
i 

\. 

\ 

-------- - -----_._----,._---_ .. _-­.----... -.. -------- ------.------.---------... ---1--

I 

3D- .-:::!. 

B 

/ 

/2/-
-- --1"'1 

I 



i~----'­

i 
) 
i 
I 

I 

,//' 
'I~ --. 

._.~l 

--

---"'------

13
-, .... --~ 

I- ,- - .,;>--'} 

.... ----- .. -~~ 

~~ 
I 

" I 

f~ 

, /--<r 
• I J.1 .' 

_. ~.~----------­ .---~-~ ~---------, ~-"--- - .. ------

4 .l)'"·· ,; ~ ;:", .. ~ .. : 

AZii ,','. 

..::: ,::; 

19 /1/: .... : ... ---' .. :::; r C:.,; 

2(; 1\ '/;'. . . 

E/<".,-:.,~ .1 

3//~ 

. l . 

! . 

F to if 

". VI)"',"" . 

Dr" . 

.:, H:E Tlr'''''' 

I 
j 
I 
I 

----1 
i 
~ 
I , 
l 

f 
I 
1 

I 
I 

I 

I 
I 
t 

·1 
I 
I 
i 
I 

I 
I 
I 
! 
! 



AdAi·iAX i-!IIHI~G COf·iPAi-lY (cont.) 

Chief Chemist .......•.... 
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Fi nalie i a 1 ;,lanager 

· D. E. Hood 
G. H. Johnson 
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Don Russell 
E. E. Krist 
T. L. Dooley 

P.O. Box 4329, Kin 
~li ne - Feldspar 

- Employees 3 - Open Pit 

Pres"i dent . . . . . Chet Cheatwood 

P .0. Bo)( 338, Ri I ito 85246 - P ne 6e2 -3503 - Employees 300 -
Limp-stone ql1arr 5 mil es t - Lime - Cement - Annual Capacity 
1,300,000 ton cement 

Plant M- ager .. 
Plant emist. ~ 
Pl ant Eng'; 112'er . 
Chi ," El~ctrician 
Of ice i'ianager . • 

arry Foreman 
ss i stant Quarry Foreman 
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· Frank Thornberry 
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Les .Claire 
Jack i'iet'!l..;r 

. . . Fran Young 
Dominic A. Chiaro 

• Chuck Hansen 
. . Paul COVlan 

P.O. Box 108, Houck 86506 - Phone 633-2602 ~ Employees 23 - Open Pit 
f·ii ne - Pl ant sOllth of Houck - Hydra frae Sand - on \'Ie 11 fracturi n9 , 
markets include i~e\,f [,1exico, Utah and California 

Pres i"dent • . . 
Vice-President 
Genera 1 Illanager 
Superintendent 
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· Del \.). Fisher 
Robert Fisher 

· Elmer Gilstrap 
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Introduction 
........""", ,,,,~ IIR' - ... U:;II 

\'Jash, Sanders Area, Apache Connty, Arizona supplements a 

repol"t Bade on the srune property in February, 195'7 .. At th..at 

time, the sand in. the tifash ·ui thin Sectio!:). 18, T 22 N, R 29 E, 

G & SHB11 11as drilled oval" an area ai' 26,5' acres and appl"o;x:1Inately 

on.e qu~.d·tel'" million tons of marketable sand developed. Exploration 

of' the COU!ltl;'Y adjacent to the 'Wash "Tas not Dade, due to the 

heavy cover of' snot':. 

11'o1101Ji:o.g tIle February report nothingvJ'as done ,except for 

some liTOr};: o:n \'Tat screeni:ng, tmtil August,195'7 at \-lh1011 tim.e 

the Balcomb l,ease all. Section 18, T 22 N, R 29 E, uas transferred 

to the Arizona I3ancorporation. Instructions were later given to 

cO[:lplete the sampling in Section 18 and to explore adjacont 

.A brief SUj~mlary of the sampling, 1:J1 t11 complete figures on 

the tonnages of sand developed; results of the exploration of 

adjacent Tribal lands; an estimate of the capitik1 cost of· a 

sand processing plan.t togetb.er 'II'Jith :['10\1 sheets are covered 

in this report .. 



§~]tl?-r-ll o;t:' E:tl:P.l_ors:tiQrL al~tLPeit§l.911eH- TOl1.n~es iIi;,.. S.?,q.t.Jpn, 18, 

The ehffi111el of' Burnti?fater 'It/ash vIaS sc1.:m.,pled by hand .. at1gel" holes 

in Febrl1ary t 1957 ~~nd the ~tonnage$ are tabulated in Table 1_ 

The grou:nd being frozen and co,rered by 10 ... i2 inches of snOlJ 

sampl '1 ng. '\rIDS I1m.ited to :c11.e channel and banks of the' "'ash. 

Dur:lng September and October, 1957 tlie exaln.ination and 

sampling ot Section 18 fll1d adjacent 121..nds belonging to the 

Navajo T~ibefou.:nc1 silica sand in rounded grains on the hill 

slopes above Bru."ntllater \iash, par-tj.culo.rly on the vilest side of 

the v?ash. BtU"nt'i;,¥ater \plash heads about 3~· :miles north of Sectio:n 

18 and drains south to the-Puerco RiveI'1'the terrain rising in 

gentle, rolling slopes on e1 thel"- s:.tde o:e the 'Vvasl1. On the 'Jest 

side,. clrainage is into Bu.rnt'tJater l,tlashfol" a distance of nearly 

ttvO niles; on the east side" the diyide bet\veen Burnt1lm.ter Wash 

and Qtlel"illo Canyon is about t mile east of the vlash·. Silica sand 

in various size ra;nges is .found on the surface in the '1rlestel'Il 

part of Section 18 and in portions oi' Sections 12,.l3"2l ,, and 19 

as sho-w;n on sketch :111.ap,; 

Tv10 areaS of silica sand, totali:l.1g 77 acres,vrGl'0 sam.pled by 

drill holes. !J]1.ese arBas are above the cha:n.nel and are in the 

north-west and south .... vtest pal"ts of Section 18. ( Sketch Hap ) 

Sand in narketa1Jle sizes is f'mJ.;nd on the su.rface and i..i'1 the north-vlest 

area., drill holes developed sanct to a depth or 13 feet. In the 

south-'VJest area d.rill holes'I.!rere stopped at a depth of 10 feet 

as there \tiere sectioDI;} exposed in banks -and 1')i ts. One cut-bank 

near the south section line ShOUB ·sand through a vertical height 

- 2-



of 50 feet,. 

j In calculating the to:n:nages, only the 'Heighted averages of 

drill hole depths are used and no allo"tfan.ees are given. for sand 

in vertical b8JJ1W in e;R:ce sa of' drill hole depths. The calculated 
<ll\ 

tomlages are conservative and \dll be exce€lcled in actual mining" 

Date 
Sarn.pled 

No lvIarket 
-1-"10 ant1-60 

l\1a:rlmt Sizes 
-10 .... 20 Hash 
-20 1'"4-0 » 

Buxn tlW. tel' 
itlash 
Chat mel 

.• $I ........... .. 

..:.40 of. 60 u 
Total lfurJ:ret 
Sizes ';"10 tot 60 3~·O,070 Tons 

GRAND TOTAL 
All Sizes 

Acres Sampled 

h4,,255 Tons 

26".5 

Areas 
Above 
.9har:lJ;1el 

Oct. 1957 

187,193 T 

50,646 T 
3"'5 oh.:~ T 
389 :28~2~~_ 
805,873 Tons 

993,066 Tons 

77.0 

Total 
Sa.nd Estimated 
8.2c.,18. .. 

Feb. w Oct. 1957 

1;1&-38,321 Tons 

1.03' ft.' .... / 
Addi tional sand vJill be developed in all Ecr'ea of approximately 

" 

50 acres 1!Jl1ich lies betv18en the ttfO si?;Jllpled areas above the chw.nel. 

No drillingiilas done in this bloc1:;:. Expo sure s of' fine sand., 60 me $h 

and under, are on the surface. 

The easte:rn side of Bru"ntuater Hash, above the 1"liml rock, sho'iivs 

only small patches of sand" A shaly sandstone outcrops along the 

east side of the vlash and irregular exposures of sandstone al~e 

tOlmd over the entire eastern half of' Section 18. 

- 3 -



A hu.:rl"ied examination B.11(l random. drilling vIas done in the 

i'ollovling area£;1 ( Sketch l'ilap ) 

~Q§: l~= Sections 12 1-l11d 13, T 22 1IT R 28 E. Considerable silica 

,~, :1":..r1 .j n r1 ,gJ'oo,.:l siz.t:> ~_ri>SlIU.1.'. "" occ·u.,. ...... >:~ 011'1 c:ect-i oy, 'j 3 . W"ec.t of' qec·t.'i on 'F~"J. .... -'-_ ~ -~ u ",_ '"' ~_,_,-,v .... .I..~ ..... l." _\, ".k ....,. , ., ,;} .. _ 1.' ' .... 

18. The expo!rures are hem.1Y i:nthe drainage chml:nels but goodsand 
4/>0 

is found on the ridges ru:ul hill slopes. Some frflctw."e sand v!aB ,., 
observed in narrOt~J gulches neal" the v18stern side line of Section 12~ 

Area 2 . Sections 24, T 22 Ill, R 28. E, an.d 19, T, 22 N, R 29 E. 

Excellent silica sand,'t'rith s:tze grading eqtlal to' that found in 

Section 18 , is found in Bm"l1wa tel' vlash south of SectionJ.8,. The 

banks along the channel are higher than in Section 18 ; some good 
in 

sand OCClu~rs in the banks., The CMP.lle:l averages 50 feet or more/width 

. end hand auger hole.s 1Iere drilled to.· a depth of 1", feet. T!'1eslope s 

sout..1J. ,of Section 13 and 18 shOi<{ silica sand on the su.r1'ac'e. 

Irregular patches 0$ silica sand shovr in drainage cuts 

leading to querine Canyon. The dry stream bed in the Canyon has 

some silica sand but it is mixedvlith flat particles. 

Fracture sand is exposed in the COtUlty road t J~ :miles 

l'forth of the BtU'ntlJater if/ash road. The sand shovJing in a grader 

.. cut is good quality'_ This is !lear the head of the Burntlvater drainage 

basin. 

Area 5' Silica sand on Section 7 f north of section 18, occurs 

in the t1Tash. Rock outcrops are common and. the sCll'ld appears to 

have more flat 111ft teric'll than that on Section 18. A detailed 

examination ".'las not mae as this section is pe:cmitted to the 

Arizona Silica" 

- Lt· -



[\..1 though the reserves of silioa sand on Sectiou18 are adequate 

for sev@ral years opeTation:tt is reeo:ml:lendea that t'hepossihilit--y 

of obttdnir~a permit to m1r~ and process se,nd fI'o~1ll Sections IJ;'J 211-

3.l1d 19 be il1ve$tigatecI~ If' the at"1nual rantal arid negotiated royalty 

1s not excessive it iil0Uld be desirab1.e to have a perllutOl1 these 

three sections fUl-d poss:i.bly on Sections 2, m::d 30~ !l:1he:re is 

considerable s£l.!ld on the three sections and if a processing plant 

is built on Bection18 the indian's sand can be hBndled in the 

same plDJ:1t. The sections hc'1ve a certaip.n:u1sal1ce value and if 

the IndiD.ns recelve some royalty they maybe amenal;,l.e tohigh11ay 

upll:eep cwd other assistance. 

i.9,tinate.d, Capitalp'pJi.t of a l~gpes»;p:zl?lant al1clPit EquiJRment 

In order to make an acceptable product the sand must be 11ashed,. 

Tests ha:ve sho'Wl'l that the BUl"rJ:tliJater Wash sal"lt1can bEi \,lashed1"iithout 

a scrubber; that it Ca,l'l bei.'Jashed directly on the sere ens by sprays. 

J;1.'low shee-ts 8,:nd calJi tB,l equipJi1en t are basad on pi~!; mi,hiD.g and a 

stock pile of pit-run Galld; "Jet 8creerling and stockpiJ,j.ng sized 

draineo. mater:tal; dl"ying drained n!at~rial Btld storing dried sands. 

The costs shOtvtl on the attached sheets are based upon list price 

of nO'Vl equipment of various manufacturers. and o.;t"e listed under 

heading of F "OB. Cost~. ]'reight is based t:q,)Oll i.,reightof eqUipment 

Sl;ld erec'cion cost is based upon a factor of the equipraent cost. 

The fignres sh.ovJP, are on the h.igh side unO. tl1,e actnal cost of 

the plant "rIll bclJ.tldel" the estimated figure •. 



SCHEDULE orn!; 

Approximate Capital Cost of Sand Proces:::ing Plant 
"BU1"nt~JE,ter ~vash1 ;:;[.:..'1o.ers Area, 8e9. 18,T ~2,N, ~_29 E., G· & SRr~H, 

Apache County, Arlzona.. \'.let 3croern.:ng -; .11,0 lons/Ill' Feed. 12- Tons/Hr Re( 

Truck Di:---;ch. Rarnp 
Gtcel ho!)per I'.ri th 

~'Jla te feeder 
Belt Conveyor,18 Ifx30' 
Ti'l""vo' tor ':0 r 10 x 6 If _01 '0 Cl. ., ./J . ' 
100 Ton Steel Surge 

Bill 1:~Jith gt1te 
Feeder 

$ 3000.00 
2016.00 
3300 .. 00 

)+000.00 
1000.00 

Screen, D .. D. It' x 7~ 
,,-/····'oto~ ·'lrJ,." va "''''ld "'1)r~"r \J lL ,J..., c.J..... C:w..:... !oJ.:;.: "''''-~.J .21i.t-J..OO 
Screen, D.D. 5' x 7' 
\.r/!:10tor,r'1:d.ve and spray 
Pivoted chutes 

2527.00 
2~;O.OO 

f)ryer, v.rl th burner, 
C'?C] one 
EJ.m;'a tor" jO t ,8 !lY5" 
3 Comp. c;~toel Din, 

drive 
20'756.00 
3520.00 

ltOOTon, 1"l'r/ gate 
Belt Conveyor,18"x30 1 

Loading 
Platform Scnles, 60' 

1:rith Heg.Beam 50 T. 
Building, st·ee1. and 

15476.00 

2016 .. 00 

4200.00 

,·rood framed, drain bL"1s 
and concrete slab 3000.00 

Fi', Drainag e Slli,1P, 
(:i 20000 gallons 

\iater pllEP for SC:i'eens 
. 300 GPN, 50psi. 
}iiscl. Pipine and 

elec. \drt:ng 
Loader, frOl:i.t end, 
dryer arid tailing 

PLAWf.' COST 

2)00.00 

1000.00 

_ . .l).Q~..99 __ 
74-205.00 

13000.00 

,GOOP_tOO .. 

19000.00 

~;p 

APPHOX 
E.nE~TI~E- :r'p.1!J._ .Su.g.f:§}.~te,d !Sonrce ,_ 

... :;;1000.00 
, 

100.00 500.00 
:;0.00 390.00 

325~OO 500.00 

200.00 1000.00 
100.00 250.,00 

) ) 

) ) 
250.00 1000.00 

2500.00 4-500.00 
350.00 900.00 

300.00 2000.00 

50.00 300.00 

81).OC 10:50.00 

54-80.00 

1270.00 

5'7.00 100 .. 00 

- 500.00 

- -
5097:00-2Ob ;0;o6 

~> 1000.00 Force Account 

3600.00 )Tolleson 3ll:. 
'J3~/ 00 ) Barber-Groene .:.. 00. 
4-125.00 }or Jeffrey 

,200.00 Tolleson :Blk 
1350 .. 00 

) )Die~;ter Co. 
~ 

) 
) 
) 

6168.00 ) 

27756.00 ~'~ad.sen 
It-770 .. 00 Jeffrey I·Ifg 

17776.00 Tolleson Jlk. 

2366.00 Tolleson .Blk. 

6065.00 1tlinslow Scales 

81.1-80.00 Local or Force 

1270.00 Force Accour.t 

265'7.00 Hazleton 

1)00.00 

~~~9.L q<rtl)c:. 00 , "" .. 

, 
13000.00 Scoop6obile 

YQOO.OO 

19000.00 



Sheet 2 

Vlell, '" 
Drilling ~$6.00/Ft 
Casing ,3.00/Ft 

(300' deep) 

PUrnp 
Tan}: 

'!rLELL COST (Esti.mate) 

Po\.;er Plant 
(" .. t-< .r:..s'C~ll1a OJ 

, c" 

TOTAL 

.Add for Engineering and 
Contingencies 

GRAl':l) TOTAL 

SCHEDlJLE OnE 

F.O.B. 

,\~ii2000. 00 
1000.00 
'''000'' 'OC' :.;; . ) 

21.f.000.OO 

$;100.00 
100.00 
2'00'.00 

I 

500.00 
200.00 

TOTAL --
$2700.00 

3'+00.00 

2600.00 
1300.00 
6600". '00·'· . 

1000.00 25000.00 

150,552.00 

-,J..Q.,.Q.9.9 ... 00 __ 

$160t552~OO 

...... , 

i :.~ 

., , 

, ~. 



,) 

El.9Jt Sheets .. 

FI01'3' sheets for a. itTot-screening plantitJi th a l'ecovery of' 1.2.5 tons 

of sereened matQrial per hour or J.OO tons in 8 hours are sho"VJn 

The flovl sheets di:ffer in tr:l1 t one uses a steel hin as a stock-

pile for pit .... run material b@ore scr'eening Dnd uses drain bin.s to 

de1vatel" the screened sand.s. The second, based upon suggestions 

of ltr" Del Fisher, use s a stoch:pile 8.no. reclaim.ing tt1.nnel for 

pit-X'lID 1:1aterial $J:}.d either a belt or screvl .... type devaterer for 

sized sands. 

The second flo1:! sheet is the 8 1'11p1e1' and vnll probably, be 

cheaper as it gets rid of a s'teel binalld bucket elevator •. 
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BtJ.RMWATER WASH SAUD DEPOS IT 
SANDERS AREA, APACHE COUNTY, ARIZONA .. 

FLOW SHEET for PROPOSED SAlID PROCESSIHG PLANT 15 Tons/Hr. Feed 

. +-10 N~Sh.l .. 
Tailing DUl!lp 

-60 Meshl 
fewatftl'i; 

T.ails W¥}t.V 
.to J. 

Dump Sump 

.~ 
flaw Feeder 
is" - 3~H.P. 

D;Lester LeMey Screen 
~x7' - Double Deck - Water 

SBr~S~ t H:P, . ' ..... 

4>20 Hash 

x'l'-Double eck -Water 
. sprays 1.H.PtL _____ +'_4-_o_/'-'f._e_5f.t_~. + !to Nesh 

_ ... ~Q t-/ef!, /.t' 1 + 60 11esh .. 

-'_. 
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BURNTWATER WASH SAND DEPOSIT 
SAIWERS ABEA, APACHE COUNTY, ARIZONA 

FLOW SHEET FOR PRPOSED SAND PROCESSING PLANT 1,Tons/Hr. Feed 

T 10 Mesh 

Tailing Dump 

':"60 Mesh 

.' 

'Itoi.*.PUe­
P~t"R, Sand 

Belt Conveyor, Inclined 
,d. th Reglaim1ug TPmle1 ail Feeder 

t 
~1este:t LeaheY Scres. 

i x7 'DQuble Decl;,: Wat$l" 
S ra s 

-20 lilesh 

l 
Water 

J 
Sump 

g;teel.Chute 
. J, 

D~esterL§ahez Screen 
i. x 7" Doub,le Deck Water 
a as' lIP l+O Me 

3 ~ stock P11e;~ " . 170llt . lAd Loa<1er X . 
Rotaf Dli§t' __ 

, Buyket. Elevatg&~ 
50 , (f"x;" - 5' HP t . . 
stgr%1i!is B+:n 

3 Comp. 100 Tons, 
100 Tons, ~OO Tons 

! 
Belt· Conviyor 

18r x 30 t - 3 lIP 
~ 

Trucks 

20 14esh 

Exhaust Fgn . i . 
. steam 



J:'Jannf'acttu:eTS letters rela:ti\te to screB:ning DJ:J.d (1rying are 

enclosed. The lette!"2l from ntoD.e o:t Deister are self' 0J>.1!1:natory., 

Drying "V!ill be the :most expensive single operation due to :fuel 

Colorado Iron it/orks, Eimeo Corporation, Hard:lnge Corpora tion and 

It "nIl be notic@d that 

the Nadsen dryer l"'eC01JlT>lended iss. larger. mod.el than tIl,e one nO'ifj in 

The dryer -tentativelyrecol'lJmendedby St<?uidard steel may be too 

froIn the vievIpoint ofpo't~je:r requirement. 

It is pos~3ible that a flash or case-ade type drye1;~ sim.ilar to 

those used in dl'yi:ng coal lD.ay bonsed. The matte)? vrlll be referred 

to Gom1:m.stion Engineering and Li:nk-Bel t .. 

'but it is doubtful 'i,rilether theycal'l fl1.rnish p0'l:ler at a reasonablE; 

quotations from t,1\TO manufact'u.ro:rs and expe'fitt others~ 

screens andr;prays \,lill be about 275 - 300 gallons pet" nrlnute,; 

Recovery should amOuxlt to 85 .;,. 907b of origin,al 't,ratel' which 'tidll 

leave about 30 galloD.s per :rnirn.:r'ce ofmake,-'up vJater. 

S1l'1Oe this estimate "\,1&8 made up, !'fcRae, v1911 driller atSnot.rFlal-m, 

Arizona; advio8s that an 8~inch 'vell, cased, \,1111 cost ~}6. 50 per 

foot; that surface jilater can be pielmd up be'tveen 50 and 200 feet 

- ? .. 



depentlil'lg 011, the collar elevation Dna that perm.ane:n,t "i:JHter exists 

at depths not exceeding 800 :eeet., The elevat:lon at the Burnt'1.'J'ater 

l'lells at Charnbe:rs and Sanders strike "rat;er at 65 ~ 85 .feet\> 

8.ix1011. 'Hell at 'the tradin.g post is 160 feet vdth about 80 feet 

Phoenix, ArJ.zona 
Hove:m'ber If 1957 

- 8 ... 
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