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INTR ODUCT! ON 

This brief report has been prepared to acquaint the 
reader with such data and intormation relating to the feasi
bill ty of producing and marl{eting portland cement in Arizcr'l..a 
by utl1:1zL'1.g the local available raw materials, particularly 
when the raw materials are of excellent purity, have suffic
ient quantity and have the necessary facilities adjacent to 
the property. 

CONcurs I ONJ3 

Even though Arizona has two operating cement plants, 
(Rillito and Clarkdale, both related to American Cement) 
whioh produce or will produce ~1 aggregate ~r 3.5 million 
barrels cement ar.nually, there is ample justification and 
need for more and better quality cement production in the 
State. 

The Haigler Limestone and Clay deposits herein described 
poessess all the necessary quantities and qualities required 
or e.cellent cement manufacture as well as having the re
quired facilities of water, natural gas, power and transpor
tation within very easy reach of the property. 

Limestone, 95% caCO':h of light to -"hite character with 
less than ~~ MgO is available from the property in quantity 
in excess of 200 m1llion tons while the reserves of the elay 
deposit exceed 100 million tons which has the proper distrib
ution of the necessary minerals to produce an excellent ce
ment product. 

ARIZONAS' CEMENT 
PRODUCTION &: MARKET 

Arizona Portland Cement plant at Rillito produces 2. 5' 
million barrels cement annually 'from a lime deposit containing 
75 to 80% caco2 and 1 ts newly constructed Clarkdale plant will 
produce one m1!lion barrels from smelter slag and a poor grade 
local limestone. 

Much cement is bei.ng shipped into the State from Cali
fornia, New Mexico and Texas. 

The unusual, increasing but steady growth of Arizona has 
made great demands on the construction materials industry and 
such demands should continue for a. long period of time. fur
ther demands will be made on the industry by the proposed 
National Highway construction program. 

A "market" report prepared by any of the well recognized 
specialists, I am sure, will SUbstantiate the v~iters statements 
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as to the p!J~ent1al ::na.rkat ror the product. A third cement 
plant in Arizona is amp17 justified. 

Haiglers J .. irn9stone depos1 t has been e.::mnined by and re
ported upon by several Engi..."'leers of cement manu:t"'acture prom
inence as well as ':1ngineers of :Mines; - Messrs O. L. 1'!cGain, 
~:. ';"orda· 'l'l !" ":' ''''''e1'1+- (""""In-ls""'" "'''''''''1",,1-'''e '<~i.l.c·n""'.L~l an(,ll'" '~""d """'. _'I.. 4.' "'-' ...... " .:. :t .... 'OJ 'oJ ..... ~.t...... ",.,;;;;;I, V .. ,lj. io. .. ;,1 i",I....... ..~ :;.., 4.. ~ ..... .. . ..... .J. t.J. .L _ ...... " .. 

Jol1..'1.son, ?\til1ing Imgineers, JacIc Sayre, etc. All who have 'a;t·· 
perienced a "'113ft to ·th~3 property acclaim their highest rega rd 
1."01: the deposits, their purity, the extensi"'leness and conven
iences. 

The entire property consists of one Limestone-S~~le de
posit and one clay deposit for a total of ;520 aeres, 1260 
acres as six 160 acre placer t11aims, one 80 acre claim~ ene 
40 acre claim and nine 20 acre State lease~s cover the limestone
shale deposit whereas six 160 acre placer claims cover the clay 
deposit. 

All placer claims are in good legal order with the necessary 
annual assessment work up to date. These claims are held by 
right of location and were staked prior to the Minerals Leasing 
Act ot Au~~st 13, 1954. The State Leases are all valid and do 
not expire until the year 1975 or later. 

Owners of the property and Leases are Mr. A. C. Haigler, 
etal, Phoenix, Arizona. 

LOGATION and FACILIT!ES 

The Limeat~)ne-Shale deposit 1s three m:1.1es east of Dragoon 
which in ~~rn is 65 miles southeasterly from Tucson and 20 miles 
southvt8starly .from Wilcox, beth towns being on the major U. S .. 
Highway con..YJ.sct1ng one town wi th the other. Dl'aggoon 1 tsal! 
is on the old portion of State Highway 86, a gravel road but 
well maintained. (See attached Yaps.) 

The Tucson-EIPaso Branch t?r the Southern Pacific Railroa.d 
passes through the property. 

E11'a50 Gas and Electric Companys f 24 and 30 inch ns m.ral 
gas lines from Texas to california pass thr~~gh the property 
as does a 66,000 volt REA transmission line. 

CUlinary water is available at Dragoon but a larger water 
supply CQuld be developed fu.rther east towards Sulphur Springs 
Valley. Good flows of water in this area have been encou.ntered 
at a 300 to 400 foot depth by the agrieultllral de,relopers .. 

Local and long distance telephone service through the 
Benson, Arizona exchange is a-lTa.ilabla from all point s in the 
Dragoon area. 
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G~OLaG:: 

E:lccept far a. :30011 area of ~;U3. terna:;:-y sw."1.d and gravel 
in the gap between the GUr',.nison Hills and the Dragoon Mountains 
the carbon1fereous sediments outcr:)p abundantly O"Jer the en
tire pr()Derty. In Fartj.cula~, the 8scabr~as Limestone mt::I!lbt~r 
1s almost 100% pure and 1s cred.! ted "\'/1 th .a thickness ot'" s(':'me 
330 feet btl t apparently is much thicker in this area. 

Portions 01' the Escabrosa limest,::me member ha'fle been 
marblizad but such cond1't1ons aTe localized near the ccntaet 
with the Cretaceous igneous intrusions exhibited in the a.rea .. 

~L~ESTONE DEPC6I~ - .. 

The Limestone member is exceptionally fri.~e .:;,1' alteration 
and silicification as indicated by the analysis of the samples 
and is also relati".,ely free of any other detriments to cement 
manufacv~ra such as ma~~esium, iron etc. The analysis of 
several samples is separately provided in the appendix of this 
report. 

MUI::h of the limestone can be classified as "whiten as con
trasted to the ffgrayff which is most commonly prodt~ced. Th.is 
characteristic will provide a superior product which can com
mand a higher market price. 

One auarter mile north of the railroad in Section 15', 
lime,stcne ~ ,:)U tcrops a.bove the valley gravels and rises qt: 1 te 
rapidly exposing appro:<imately 400 vertical feet of' limestone 
which dips 25 to 30 degrees to the north. 

Tonnage-wise, th.ere is little doubt that sutt'lcient ma
terial exists within the property limits to provide a plant 
wi th raw rna teria1s for many years. The exposures ,alone on 
three quarters of Section 15, olosest to the railroad, contain 
some 200,000,000 tons of limestone or approximately one 
billion barrels of cement. Th13 volume only considers that 
portion exposed above the valley gravels. Four vertical 
diamond drill holes near the gravel limits penetrated and 
bottomed in limestone. Total denths of the holas varied from 
120 to 150 feet and the character of the limestone inter3ected 
was Similar to that exposed on the surfa.ce within the property 
lim! ts. (see map for laca t1t'Jn 01' drill holes.) 

CLAY DEPOS!T 

The clay property included in the ttunitizationll is in 
Sulphur Springs Valley, a.djacent to the Railroad and nine miles 
distant o"er a well maintained road, thus transportation (')1" the 
material to the cement plant site can either be by truck or 
railroad .. 

- 3 .., 

,f 

GEOLOG~ 
• * -

E:::!cce'Pt for a snaIl area oJ.' ~;ua terna:-y sw."1d :and g:"Jlvel 
in the gap between the Gun..'!1ison Hills and the Dragoon :nountains 
the Carbonifereous sediJ:lcnts outer::>!) abundantly o'Jer the en-
t~""" (1,!-~ 'r'I- .... -e'?t 'Ji- ·.. In r';a"'·~crula~ .. ~~o -;"~'''''''a '''''~~~s r .... !rnL."l.::-t+~ne T"ft,. ... "')nrt ~~ ,;:a.~ .l. ... ".. ~-'J."""! . .i .~ "'.1. .;. ~ .>. .,,,.... . ..... , l,.l."" ;.,.,;::,,~ "-'J. ,~,,:.. i ...... t.';;;1~ Y'J~ . ....."'."-',,-,,~.;. 

1s abost 100% pure and Is credited '11i th a thickns:-3s oJ' scma 
330 feet but apparently is much thicker in this area. 

Portions of the Escabrosa limest·::me member hS'fTe been 
marblized but such condi'cions are localized near the contar.::t 
with the Cretaceous igneous intrusions exhibited in the ar~a,. 

~L~ESTONE DEPCGIT 

The Limestone member is exceptionally fri~e ,:)f alteration 
and silicification as indicated by t.he analysis of the samples 
and is also relati"'vely free of any other detriments to cement 
manufac~~re such as ma~~esium, iron etc. The analysis of 
several samples is separately provided in the appendix of this 
report. 

lltH:h ot the limestone can be classified as "whiten as con
trasted to the Itgraytf which is most corr.Inonly produced. Th.is 
charaeteristie will provide a superior product which can com
mand a higher ~&rket price. 

One .marter mile north of the railroad in Section 15, 
limest,')ne ~,:)U tcrops above the valley gravels and rises q'l.: i te 
rapidly exposing approximately 400 vertical feet of limestone 
which dips 25 to 30 degrees to the north. 

Tonnage-wise, there is little doubt that suft'lcient ma.
terial exists within the property limits to provide a plant 
wi th raw ma tarials tor many years. The exposures .alone on 
three quarters of Section 15, closest to the railroad, contain 
some 300,000,000 tons of limestone or approximately ona 
billion barrels of cement. This volume only considers tbat 
portion exposed above the valley gravels. Four vertical 
diamond drill holes near the gra.vel limits penetl"a ted and 
bottomed in limestone. Total denths of the holas varied tram 
120 to 150 feet and the cha.racter of the limestone inteT3ected 
was Similar to that exposed en the surface within the property 
limits. (see map for lacatlt')u Qf drill holes .) 

CLAY DEPOSIT 

The clay property included in the ttunitizationH is in 
Sulphur Springs Valley, a.djacent to the Railroad and nine miles 
distant o"er a well maintained road, thus transportation of the 
material to the cement plant slte can either be by truck or 
railroad .. 

- 3 .., 



,.~ 

This property has been es~ablished and partially developed 
asa suitable admi::itur'9 clay dapos! t by six ;die :;?a(~f?,i "2 inch1f 

diameter auger holes to a depth 01'" 12 feet. This development 
indica tas ample clay for any requ:trements demanded by the plant 
capacity and its suitability would be determined in a.ny and all 
tests ot the total aggregate in cement production. The occnrar.ee 
ot' this material lies in an ant.!ient dry lake in Sulphur Springs 
Valley. (See attac!1ed l~ap) (See Sample data Sheet) 

SHALE i)EPOS!T 

Shale beds of varying thick.'1esses are exposed in V'ariol~s 
places within the prc>pert:l. Principal occurances are on the 
eastern edge of the property in Secti()n 14. and the gr-ound is 
covered by State Leases. (See assay data sheet for results 
of two sh~le samples.) 

MINING 

Low cost mln:1.ng oan be accomplished very easily for the 
limestone, shale and clay products. Little to no stripping of 
o".,er-burc.en would be required. Mining of the limestone can 
be accompliseed by a shovel-tl"1.:.ck operation with very short 
~~U13, t to 1 mile, mining of the shale and clay can be accom
plished by front end loader-truck operation with very short 
hauls, 1 to 1 mile for the shale and nina miles for the cla~r. 
All mining for many years to c~me would be north and above 
the present gravel contact and all loads for the limestone and 
s~~le would have favorable down-grades. 

The limestone is of fine grained character, being fractured 
sufficiently to permit good fragmentation by inexpensive 
blasting methons. 
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Respectfully submlttedjt 

R. E. M1er1tz, Reg~d. Eng .. 
Phoenix, Arizona 

September 1, 1959 
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Respectfully submitted, 

R .. E. M1er1tz, Reg'd. Eng~ 
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SAMP1!_ ASSAY _DA'I'A 

CaO,) , Igni tlon 3102 
H203 

Sample Descriptions Total Fe~ AI. M§O 
-L "'Loss )! ~ J:...:.. -!:.-

_jMESTONE SAMPLEs 
•• id ~ __ 

.....-.£....-.-

Surface, state Lease, Sec. 16 53.48 41.11 94.59 3.48 1.10 0.81 

Outcrop, Main Hill, NW edge, 51.08 40.65 91.73 6.08 0.16 0.68 
Sec. 15. 

Outcrop, Main Hilll South 54.60 42.24 96.84 2.30 0.80 0.36 
Center, Sec. 5 

Outcrop, SE part Main Htll, 54.66 42.35 97.01 2.68 0.30 0.36 
Sec. 15· 

ldarble Quarry, Sec . ,, 22 .. ;; , 53.76 41.82 95.58 2.90 0.90 0.47 

Shaft Dump. Sec. 15 53.?5 42.05 9'.1 .80 2.80 0.80 0.66 

South Claim, Sec. 23 52.64 40.17 92.81 5.44 0.96 0.20 

Composite. Pieces from various 
parts of property 

55.64 43.35 98.99 0.68 0.23 0.06 

A lk ' ds 
SHA LE SAM PLf~S SO~ Chlc!' 
Tunnel-I} i-;-Sec. 14 ~trl9.21 17.35 -1.t5"' 41 •. 70 18.52 1.98 

Tunnel Ii 2, Sec. 14- 0.00 40.65 33.70 0.10 19.06 5.02 1.63 

CIA X SAM PLE 
Sample from clay deposlt 0.58 9.07 15'.75 8.75 43.90 19.90 1.95 

SAMPLE ASSAY --- . .... , P;\1'! 

CaO,) , Igni tion 8102 
H2O) 

Sample Descriptions Total. Fe" AI. MsO 
-L "'Loss % ~ ~ ij. ...!...-

1iJ(E13TOliE SAMPLES 
.. ~. -- ~---..... 
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SO~ 
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Tunnel#: 2, Sec. 14· 0.00 40.65 33.70 0.10 19.06 5.02 1.63 

CritX SAMPLE 
Sample from clay deposit 0.58 9.07 1~.75 8.75 43.90 19.90 1.95 
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JNTBODtJCTIPlf 

At the request ot Mr. A. 1. Goodmo~, Trustee of th.e 

Haigler Trust, the followir..g report has bc~en rrer:ar ed to 

acqua:!.nt the reader with. s'Uch da.ta. ar..i ir.;..fCI'nlt=i t:l. ::n r 21a tL:.;~ 

to the faasibility of produci~g ane ~arketi ng ~ortland ~e-

ment in Ariz:ma by utlizing th2 lac.:;.J. avail<"ibla ra.w mater-

near Dragoon, Arizona where the raw !!la terials are of ex-

necessarjr utility facilities an the prr.rperty. (See Map or 

Plate I, Ceme~t rl~~ts). 

'I'he writer h~'lving yis1ted the ::J:'::""Jcrty on se~er3.1 oc-

(1)- The Haigle!' LiInest-:me ~lnd ·:;la:.- depos:L"Cs herei!'l 

described poses s all t~B n9c0ssary Q'1J.3.nti ties ani quali ti~s 

required for excellent manufaculre of cement as well as 

having the required facilities of water, nate.ral gas, power 

and transportation wi t~lin easy reach of the property. 

(2)- ~imestone, 95% Cace] or better, of light to white 

character wi tll appr'Jximately l~~ 1£gO is aV1'iilable from tt:e 

property in quantity in excess of 100 million tons while 

the reserves of· the clay deposit exceed 50 million tans and 

which has the proper distribution of th~ necessary :niner.lls 

to produce ~n excellent cement. 

(3)- A Umarket" report prepared by any of the well re

cognized specialists in that field, I am sure, will substan-
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iate the writers statements as to the potential market tor the 

product. A third cement plant in Arizona 1s amply justified. 

(4)- Haiglers Limestone deposit has been examined and 

reported upon by several Engineers of cement manu.:facture 

prominence as well as Engineers at Mines; - llessrs01 L. 1Ic 

Cain, S. Bordan, Cement Chemists, Christie Mitchell and J. 

Fred Johnson, J(in.ing Engineers, Jack Sayre, etc. All whom 

have experienced a visit to the property acclaim their highest 

regard for the deposits, their purity, the extensiveness and 

conveniences. 

. ARIZONAS t CEMEN'r 
PRODUCTION &: lIARKET 

Although Arizona has two producing cement plants, Rillito 

and Clarkdale, both related to American Cement, produce an ag

greate ot 3.5 million barrels cement annuallYl' there is ample 

Justification and need tor more and better quality cement pro

duction in the State. 

JlUch cement 1s being shipped into the StlLte from Califor

nia, lie. Mexico and Texas. 

The unusual, increasing but steady growth of Arizona has 

made great demands on the construction materials industry and 

such demands should continue tor a long periodot time. Fur

ther demands will be made on the indus try by the proposed 

National Highway construction program, Bureau of Reelamation 

dams," etc. 

PROPERTY &: OWl'fERSIIIp, 

The entire property conSists or one Limestono-shale de-
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posit and one Clay deposit with a total of 2460 acres, 1500 

acres as eight 160 acre placer claims, one 40 a.cre claim and nint. 

20 acre State Leases cover the Limestone-Shale deposit whereas 

six 160 acre placer claims cover the Clay depo'si t. 

All placer claims are in gooo · legal order with the nec

essary annual assesment work up to date. These claims are held 

by right of location and were · staked prior to the Minerals 

Leasing Act of August 13, 1954. The State Leases are all valid 

and do not expire until the year 1975 or later. 

Owners of' the property and Leases are Haiglers Trust, etal, 

Phoenix, Arizona. 

LOCATION and FACILITIES 

The Limestone-Shale deposit Is three miles east ot Dragoon 

which is 65 miles southeasterly from Tucson and 20 miles south

westerly from Wl lIe ox , both towns being on the major U. S. 

Highway 86 eonnee ting one town w1 th the other. Dragoon its elf' 

is on the old portion of State Highway 86, a gravel r09.d but 

well maintained.. (See Plate 3, General Surface Jlap) 

The Tucson-ElPaso Branch ot the Southern Pacific Railroad 

passes through the middle ot the property. 

111 Paso Gas and Electric Companys 24 and 36 inch natural 

gas lines trom Texas to California pass through the property 

as does a 66, 000 volt REA. transm1s sion line. 

Culinary water is available at Dragoon but a larger water 

suPP17 could be developed further east towards Sulphur Springs 

Valley. Good flows of water in this area have been encountered 

at a 300 to 400 root depth by the agricultural developers. 

Local and long distance telephone service through the Benson 
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· . 
!~xchange i3 availabla fr~m all points in the Dragoon area. 

GEOLOGY 

Except ::\)1' a small area of Qua ternary sand and gravel in 

the ga.p bet,,.;;een the Gunnison Rills and the Dragoon Mouu.tain s 

the Carbonlfersous Sedl.l1'lsnts outcrop abundantly 0"\7er t he en

tire property. In particular, the Escabroas Limestone member 

is almost 100% pure and is credited \dth a thickness of some 

330 feet but a.pparently is much thicker in this area. 

Portions of the Eseabrosa limestone member have been 

marblized but such conditions are~ localized near the contact 

wi th the Cr'e.taeeous igneous intrusions e:xhibi ted in the area. 

LIMESTONE DEPOSIT 

The Limestone !n"ember is exceptionally free of' alteration 

and silicification as indicated by the analysis of samples 

and is also relatively free of' any other detriments to cement 

manufacture such as magnesium, iron, etc. The analysis of 

several samples are separately provided in the Sample Assay 

Da.ta tabulation following the report. 

Much of the limestone v,hen ground to a tlfine lf state can 

be classified as "White" as contrasted to the ffgrayll whichls 

most commonly produced, even though the rocl{ is a blue-gray in 

its natural state. This ci"..s.ract,ar1stic will provide a superior 

product which can command a higher price market-wise. 

One quarter mile north of the railroad in Section 15 and 

about a Similar distance south of the railroad in Section 23, 

limestone outcrops above the valley gravels and rises quite 
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I. 

rapidly exposing a }:J:.roximat ely 400 vertical feet of limestone 

which, in Sec. 15 the dips are 25-300 NE and in Sec. 23 the 

dips are 15-20° to the South or SSW. 

DIAMOND DHILLING 

As part of the annual assesment work for several years, 

five diamond drill holes were drilled. The locations of these 

holes are sh~wn on Plate 4, General Surface Map. 

The location of Drill Hole 1 was chosen by the Wl"iter in 

1957. Location of subsequent drill holes was left to the 

judgement of the Sierra Drilling Ca. Such locations are nat 

prone to be advantageous to providing information that would 

benef1t the property as a whole, particularly holes 2, 4, and 

5. The intorma tion obtained from these holes is too local. 

Overall core recovery for the five drill holes is not 

particularly impressive for the type rock that was penetrated. 

A review of the core shows much grinding has occured during 

the drilling operation. The fractured nature of the rock no 

doubt "blocked" the core barrel quite frequently, requiring 

short runs, however, drilling operation no doubt continued 

atter the "blocking" occmred, thus, much grinding of the core 

and only fair recovery. Drill runs are not adequately marked 

in the core boxes, thus one does not known what depths are 

represented by the eore recovered. 

The recovered core for each hole 1s stored in standard 

cardboard core boxes and located in !Ar. P..a1g1ers garage at 

1211 North 1st Street, Phoenix. 

To provide some information ~n the analysis of the l1me-
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· . 
stone at depth, two samples were prepared from Drill Holes 1 

and 4. The sample from hole 1 was prepared by splitting the cor( 

from depths 50-60 feet and 110-120 feet, combining this material 

as one composite and assaying. A similar sample from depths 

50-60 feet and 120-130 feet in hole 4, combining same as a com

posite and assaying both samples for CaO, Ignition Loss, MgO, 

R203 and 3i02_ Results of the analysises are indicated on the 

respective drill logs. The writer suspects that both holes, 

were they continued 1n depth another 50 to 100 fe~t, they would 

intersect the Cretaceous Granite exposed in the area to the 

west and the formation which has caused the upl.if't of the lime

stone. The increase in silica content thus indicates this 

thought. 

All drill holes were geologically logged by the writer 

as well as such physical inrormation as hole Size, caSing, 

core recovery, etc. Drill logs are included in this report. 

Although this samplIng represents only a small portion 

of the core obtained, the writer believes the results to be 

indicative of the material available particularly so since 

there is little content variance indiacted by the analysis 

of the sur:race samples which were taken at wide spaced locations 

in Sections 15, 16, and 2), the analysis of whioh are tabulated 

under Sample Assay Data follOwing the written portion of this 

report. 

RAW MATERIAL SUPPLY 

The two major raw materials for cement manufacture are 

in close proximity and in abundan.t supply. 
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Tonnage-wise, there is little doubt that sufficient ma

terial exists 'lit thin the property limits to provide a plant 

with raw materials: for many years. The exposures alone on 

three quarters of Section 15 contain some 26,000,000 tons of 

limestone or approximately 60,000,000 barrels of cement. 

Thil~ volume considers only that portion exposed above the valley 

gravels. 

To indicate a miniIlUlIil potential of limestone within the 

Haigler property, the wri tar has calculated the volume of lime

stone available above an elevation of 4600 feet. This elevation 

was chosen because it closely approximates the alluvium outline, 

all material above this contour being exposed limestone. 

For support or a tonnage figure, ea.ch 50 toot contour at 

and above the 4600 elevation was successively planimetared to 

determine the area of concern. The average end method, hor

izontally, \Was then used to determine the volume between con

tours, the summation of which prov1de5 a figure or 26,000,000 

tons for Sections 14,15 and 16 and 19,000,000 tons for Section 

23 of the property or a total o~ 45,000,000 tons. This ton

nage represents a 108. year supply for a 1,000,000 barrel per 

year plant. Further, each foot of depth vertically below the 

4600 root elevation for Sections 14, 15, 16 ar.d 23 represents 

266,000 tons or 26,600,000 tOllS for a 100 foot depth. 

Combining these tonnage figures provides 71,600,000 tons 

ot limestone which would produce 2,000,000 barrels of cement 

tor 70 years. 

SHAIJi DEPOSIT 

Shale beds ot varying thicknesses are ex.posed in several 
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Tonnage-wise, there is little doubt that sufficient ma

terial exists '«i thin the property limits to provide a plant 

with raw materials for many years. The exposures alone on 

three quarters of Section 15 contain seme 26,000,000 tons of 

limestone or approximately 60,000,000 barrels of cement. 

ThilS volume' considers only that portion exposed above the valley 

gravels. 

To indicate a minimll.m potential of limestone within the 

Haigler property, the wri tar has calculated the volume of lime

stone available above an elevation of 4600 feet. This elevation 

was chosen because it closely approximates the alluvium outline, 

all material above this contour being exposed limestone. 

For support of a tonnage figure, ea.ch 50 foot contour at 

and above the 4600 elevation was successively planimetared to 

determine the area of concern. The average end method, hor

izontally, \Was then used to determine the volume between con

tours, the summation of which provides a figure oJ: 26,000,000 

tons .for Sections 14,15 and 16and 19,000,000 tons tor Section 

23 of the property or a total of" 45,000,000 tons. This ton

nage represents a 108 year supply for a. 1,000,000 barrel per 

year plant. Further, each foot of depth vertically below the 

4600 f'ootelevation for Sections 14, 15, 16 and 23 represents 

266,000 tons or 26,600,000 tons for a 100 foot depth. 

Combining these tonnage figures provides 71,600,000 tons 

ot limestone which would produce 2,000,000 barrels of cement 

for 70 years. 

SHALE DEPOSIT 

Shale beds of varying thicknesses are ex.posed in several 
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\ . 
places within the property. Principal occurances are on the 

eastern edge of the property in Section 14 and this ground is 

covered by State Leases. (See assay data sheet for results 

of two sb..ale samples.) 

pLAY DEPOSIT 

The clay property included in the ltunitizationH is in 

Sulphur Springs Valley, adjacent to the Railr;)a.c. and nine miles 

distant over a well maintained road, tht"'.s, trans porta tion of the 

material to the cement plant site (Section 15'1) can be either 

by truck or railroad. 

This property has been extablished and partially developed 

as a su.itable admi.xture clay deposit by six wide spaced "2 inch" 

diameter auger holes to a depth of 12 feet, also cy two dia

mond drill holes to cO foot depths. The develop:nent indicates 

ample clay reserves for any requirements demanded by the ce-

ment plant capa.city and its suitability would be determined in any 

and all tests of the total aggregate in cement p::-oduction. The 

occurance of this material lies in an ancient dry lake in Sul

phur Springs Valley. (See Plate 3, General Sur:face Map and 

Sample Data Sheet.) 

MINING 

Low eost mining can be accomplished easily for the lime

stone, shale and clay mater1al.i. Little to no stripping of' 

over-bu.rden would be required. 1tining of the limestone can be 

accomplished by a Shovel-truck operati()n with very short hauls, 

~ to 1 mile for the limestone; mining of the shale and clay 

can be accomplished by front end loader-truck combinati()n with 
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places within the property. Principal occurances are on the 

eastern edge of the property in Section 14 and this ground is 

covered by State Leases. (See assay data sheet for results 

of two s.b.ale samples.) 

pLAY DEPOSIT 

The clay property included in the !tun! tiza tionH 1s in 

Su~phur Springs Valley, a.djacent to the Railr:)ac. and nine miles 

distant over a well maintained road, thus, transportation of the 

material to the cement plant site (Section 151) can be either 

by truck or railroad. 

'l'ms property has been extablished and partially developed 

as a suitable admlxture clay deposit by six wide spaced "2 inch" 

diameter auger holes to a depth of 12 feet, also cy two dia

mond drill holes to 60 foot depths. The develop:nent indicates 

ample clay reserves for any Tl3quirements demanded by the ce-

ment plant capacity and its suitability would be d.etermined in any 

and all tests of the total aggregate in cement p::ooduction. The 

occurance ot this material lies in an ancient dry L~ke in Sul

phur Springs Valley. (See Pla.te 3, General Surface Map and 

Sample Data Sheet.) 

MINING 

Low cost mining can be accomplished easily for the lime

stone, shale and clay materials. Little to no stripping of' 

over-burden would be required. Mining of the limestone can be 

accomplished by a Shovel-truck operation with very short hauls, 

~ to I mile for the limestone; mining of the shale and clay 

can be accomplished by front end loader-truck combinati()n with 
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I, 

very short hauls, i to 1 mile for the shale and nine miles 

for the clay. All mining for many years to come would be north 

and ahove the present gravel contact and all loads for the 

limestone and shale would have favorable down grades. 

The limestone is ot." medium to i'ine grained in character, 

being fractured sllft."iciently to permit good fragmenta.tion by 

inexpensive blasting methods~ Little secondary blasting 

would be required. 

Respectfully snbmi tted, 

R° "" ;o"fi'" . t ? 17 r· !t;ng • • ~. m e ... ~ z, . .. e o a.. -
Phoenix, Arizona 

Janua~y 23, 1961 
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very short hauls, -it to 1 mile tor the shale and nine miles 

for the clay. All mining for many years to come would be north 

and above the present gravel contact and all loads for the 

limestone and shale would have favorable dovm grades. 

'fhe limestone 1s of medium to fine grained in character, 

being fractured sufficiently to permit good fragmenta.tion by 

inexpensive blasting methods.. Little secondary blasting 

would be required~ 

Respectfully snbmitted, 

R. E. Mieritz, Regfd. Eng. 
Phoenix, Arizona 

January 23, 1961 
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COMPOSITE DIAMOND DRILL LOG 
HOLE N~ 5" 

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

, . 

COMPANY: II.?/q/t?rs Trt/sf MINE: lIalq/er.5' Lll17e,sfo1761 CLAIM: L/meS/Ohe/Y.#,5 DISTRICT: Coc);i.re 
COUNTY· Coc/71.J'e STATE. Arizo/1a TWS, /6')'. RGE: 2.3£ sEc.23N.S. i E.W. -"----'--,.-_ 

i ~. 

BEARING: Yerlical ANGLE. gOO ELEVATION: 46.95 FT. T. D.: 80 Ft DATE STARTED;..,. __ _ DATE COW:...,.....,--_ 

DEPTH ELEV. 

4600 

ROCK 

TYP,E GEOLOGIC DESCRIPTION 6 REMARKS 

Llmes/ol7t' -/77t:JJIIY /J/(/t!-,5'ro:Y.-ft:JI77t' rc7/? L>/Y/e 
/;"0/7. Jt:J/77C' c3k/A! .J'e'Q'I77.?f" l/I.y.Y. 

.,;''''/'.,. ,.74'J bee'/'! I?x.lrt'/'l7e,y f/'O{//7c/v,I7- /?74/1y 

,lJe,6,j/e'S' -/,oo/, 'ph 01 dn//I/;y. "JC,!q/ cort! /,4'
cove!'y WO'"j' I ~I'f o!cO!'t! /01' 801101 t/I';//;J7(l 
al' If.? % NCOV6''/' 7/7eN wt?l'e /70 j:Jof,.ye /I7';",-,+-.I' 

117 (fore .6ox fo II7d;cJ/e dw/// /'1/./701'. 

lIo/e /o.9gecl,,6~·;r.£Mle)'i/.<, RfZ!lJd £01' '?F'706'/7/~ 41'1'& . 
.7.? /7" / !Jti / 

, 

HOLE· -- CORE ' MINERAL- ASSAYS % 

CASING'- - r-S-IZ-Er--R-U-N-S-, rR-EC:- O;.-i IZATION i-..---r---.----l 

AX 

40-

60-

100-

120-

140-

160-

180-

200-

220-

240- Ii 

260-

280-

~~ll,~ 
! , 
.!' 
\ 
! 

" 

• •• I • 

COMPOSITE DIAMOND DRILL LOG 
HOLE N~ 5 

.' 
: , 

COMPANY: 113&/erS ~vsf MINE : lIailj/ers Lima/ant' CLAIM: Lll11esloheA/JI,5 DISTRICT: Coc)II',te 
E.W. -"---''--,-~_ 

DATE COtv'P~: ,..;;.-_ 

COUNTY' eoch/.re STATE: Arizona TWS, /0)'. RGE,23£ sEc,23N.S. i 
~-t---

BEARING: Yerlical ANGLE: gOO ELEVATlON: 46.95 FT. T.D.: 80 FT. DATE STARTED_' ~! __ 

DEPTH ELEV. 
ROCK 

TYP.E 

Ig -= I T 
15 - l T 
20 - r 1 
25 . I I 
~~ - I 1 
40 1 1 

~~ - I J 
55 r -I 
60 I I 
65 

GEOLOGIC DESCRIPTION 8 REMARKS 

Llmes/ol7t' /77CJJI/y ./J/(/6'-,9r"'Y/ .Jome 7'0'/7. L>/Y~ 
I;"O/? JO/77C' CO'k/k .i'tc'<i'mJ'r 1/Uf1.f. 

Co"-,,, /74'J b"''''/ll?%/rt''/77c/y f/'O{/I7c/(/~- ma/7Y 

~",J,jk$ --POOl' p,6 0/ c!n!/I'-:!. 701,7/ co/'e 1'1'

c()vel'Y W<f'S / tJl'lo/cOI'6' I'tJI' 8011 01 /n//;n9 
01' /2 % ncove"j" 7/;t!N we!"C' 17<1/ool.,:!t? mark .. 
1/7 (101"<1 .60)( 10 /l7c/;c~ ~I// rV/1.J'. 

HOLE:

CASING'- - SIZE 

;~ . . LT-l 
80i--~r-L--lr------------______ ~_~-L_~~ 
85 -
90 - 4600 
95 

100 -
105 -
110 
I 15 -
120 -
125 -
130 -
135 -
140 -
145 -
150 -
155 -
160 -
165 -
170 -
175 -
180 -
I 8S -
190 -
195 
200 -
205 -
210 -
215 -
220 -
225 -
230 -
235 -
240-
245 -
250 -
255 -
260 -
265 -
270 -
275 -
280 -
285 -
290 -

/Iolt! log9~cI.6~·;r.£,Af;el'l·IZyR6!.!I!d .&7..1. ?noM/~ 41'/z. 

-R/7~/96/ 

CORE 

RUNS .. REc.°;' 

20-

40 - . 

60-

80 -

100-

120-

140-

160-

II 
180- . I 

200-

220-

240-

260-

280-

. MINERAL
IZATION 

. ASSAYS % 

295 - 3nn -
300-L----~-----L----------------__________ . ____________ _L __________ L_~'~VV~-~~~~----~-----L--~J----4 

~~~~ 
I 
.! 

", 't 
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This report has been prepared by the writer as an in
formative survey of the Ligier Marble Deposit located near 
Dragoon, Cochise County, Arizona. Quality-wise, volume-wise 
and accessibility-wise this property is very attractive as a 
substantial producer of fine quality marble for many years 
to come. 

The writer personally examined the area and the property 
and the information contained herein is the fact finding re
sult of that investigation. 

The LigierMarb.leproperty is one that can not be sat
isfactorly operated (m a small custom basis but is one that 
merits and warrants large scale production by a well financed 
organization with quarry and mass production "know-how". 
Such a corporation must be willing to purchase the property 
and must be financially able to equip an operation with the 
necessary quarry and processing equipment to produce up
wards of 600 cubic feet daily of finished material. The 
corporation must also be well organized with a marketing 
force for distribution of the final product. 

These are not Simple tasks. 

LOCATION & FACILITIES 

A location of a property and facilities available to an 
operation are ma~or factors which contribute to or distract 
from a property potential when reviewed by an interested 
party. 

The Ligier Marble property is located three miles east 
of Dragoon, Cochise County, Arizona. Dragoon is a small 
railroad-rancher community on the Southern Pacific Railroad 
servicing El Paso, Texas to the east and Tucson Phoenix and 
California to the west. This railroad crosses the northern 
portion of 40 acres on which the present small processing 
plant is located. A rail siding is available at Dragoon. 

Another ideal situation is represented by the fact that 
the Sulphur Springs Valley Electric Corporation has a 4400 
volt transmission line which passes through the same 40 acre 
proeess plant site. 

A third ideal feature is the v~ry close proximity (1000 
feet at most) of the Southern Pacific's gas lines which could 
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be tapped if the need for this service arose. 

CUlinary water is presently available at Dragoon. The 
small limited water demand required for quarrying and processing 
could be hauled or piped from_Dragoon or a supply developed 
near the property by drilling a 300 to 600 foot well. A pipe
line from Dragoon to the property would be gravity flow. 

Travel from the property by truck or auto to the west is 
over six miles of well maintained graveled road which jjoins 
paved State Hiway 86 at Texas Canyon whence to Tucson for 60 
odd miles. Easterly, travel is over six miles of well main
tained graveled road to the north-south paved U. S. Highway 666 
which passes through wilcox and Douglas, Arizona. 

Although the property has ' an elevation range of 4500 to 
5000 feet, it is amendable to all year operation. Freezing 
winter temperatures will not interfere with operation except 
perhaps OIL occasion. Because of its elevation, summer tem
peratures would not be excessive as is the case in nearby 
desert valleys. 

PROPERTY 

The Ligier Marble property contains in excess of 2000 
acres of State Leasesl Federal Leases, private leases and 
privately owned parce s. A legality check was made by the writer 
and all appear in good order. A legal description of the 
parcels follow. (See included map). 

Federal Leases 
T. 16. S., R. 23 E. 
Section 9 - NE/4 
Section 26 - Complete Section 
Section 27 - N/2 and SE/4 

Acres 

160 
640 
480 
200 Section 28 - SE/4 and S/2,S/2,SW/4 

Section 33 - W/2;NE/4; NE!4,SW/4; and 
Section 35- N/2,N/2,IDV/4 

W/2,SE/4 200 
40 

T. 17 S., R. 23 E. 
Section 28 - W/2,NE/4 80 

State Leases 
T. 16 s. i R. 23-.Jh. ' 
Section 0 - W72~E/4 and NE/4,NVv/4 120 

Private Lease 
T. 16 S·'3 R. 23 E. 
Section 3 --Legal description not known 160 

Commercial Purchase 
T. 16 S., R. ~ 
Section 22 - N'E74;NW/4- Process Plant Site 40 

Total Acreage 2120 
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A second property owner in the area is A. C. Haigler, etal, 
who have some 1300 acres of limestone which is being considered 
as cement material. Production of a very white cement has been 
proven using material from this property. 

PRODUCTI~~~DEVELO~lENT 

Mr. Ligier attempted to operate the property as a pro
ducer of slab, block etc, however, the last few years his pro
duction has been limited to several colored Terrazzo products 
among which are white, pink, cream, tan and green. Each color 
is neatly sacked and shipped to market. 

Production of large dimension blocks, table and counter 
tops, building facing etc. was hampered by a financial con
dition which did not permit expansion through equipment pur
chases. Moreover, most of his production was custom work 
which required his personal attentIon and lack of experienced 
quarry labor added to his grief. ~rhus, his unavoidable neg
lected attention to the marketing (,f the product soon brought 
failure of the "one" man operation., 

The present Terrazzo production provides a comfortable 
income to Mr. Ligier. Through operation on this scale he 
eliminates all "headaches" of refined quarrying, breakage, 
polishing, etc. 

Several small quarries have been opened on the property 
from which the various colored material has been obtained to 
produce the Terrazzo. Coloring of the marble is attributed 
to varying amounts of iron oxide. The bulk of the marble 
material is of a pure white color. 

GEOLOGY 

General geology of the area is relatively Simple. 
Carboniferous Redwall and related limestones have been 
uplifted by the underlying Cretaceous igneous rocks of 
and monzonite. 

The 
gently 
granite 

The Dragoon mountains and the smaller Gunnison hills to 
the north are the result of this uplifting and subsequent 
erosion. This gentle uplift has not caused excessive stresses 
and the resulting fractures. Lack of fractures permits 
quarrying of large size blocks and slabs and would keep waste 
to a minimum. Elevation-wise, a 2000 foot thickness of the 
Carboniferous sediments is exposed. 

Purity of the Carboniferous limestone exposed in this 
area is indicated by the following analysis of samples taken 
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failure of the trone" man operation" 

The present Terrazzo production provides a comfortable 
income to Mr. Ligier. Through operation on this scale he 
eliminates all "headaches" of refined quarrying, breakage, 
polishing, etc. 

Several small quarries have been opened on the property 
from which the various colored material has been obtained to 
produce the Terrazzo. Coloring of the marble is attributed 
to varying amounts of iron oxide. The bulk of the marble 
material is of a pure white color. 

GEOLOGY 

General geology of the area is relatively simple. 
Carboniferous Redwall and related limestones have been 
uplifted by the underlying Cretaceous igneous rocks of 
and monzonite. 

The 
gently 
granite 

The Dragoon mountains and the smaller Gunnison hills to 
the north are the result of this uplifting and subsequent 
erosion. This gentle uplift has not caused excessive stresses 
and the resulting fractures. Lack of fractures permits 
quarrying of large size blocks and slabs and would keep waste 
to a minimum. Elevation-wise, a 2000 foot thickness of the 
Carboniferous sediments is exposed. 

Purity of the Carboniferous limestone exposed in this 
area is indicated by the following analysis of samples taken 
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at random locations within the limits of Haiglers cement 
property. These samples were analysed to determine the qual
ity of the limestone as a raw material for manufacturing ce
ment. The analysis do however indicate the purity of the ma
terial. 

Sample 
Sec. 16-outcrop 
Sec. l5-NWt4 
Sec. l5-Center 
Sec. l5-SE/4 
Sec. 22-Marble 
Sec. 14- Dump 
Sec. 23-N/2 
Composite 

CaO 
53.48 
51.08 
54.60 
54.66 
53~76 
53175 
52.64 
55.64 

Ignition 
loss~CQ2_ Total Si02 

41.11 94.59 3.48 
40.65 91.73 6.08 
42.24 96.84 2~30 
42a35 97~01 2.68 
41.82 95.58 2.90 
42 a 05 97.80 2.80 
40.17 92.81 5.44 
43.35 98.99 0.68 

!~RBLE QUALITY 

Fe,Al 

~f~io 
0.16 
0~80 
0.30 
0~90 
0.80 
0.96 
0.23 

...M.gQ 
0.81 
0.68 
0.36 
0.36 
0.47 
0.66 
0.20 
0.06 

The Carboniferous limestone exposed in this area is relatively 
free of foreign minerals which would tend towards discoloration 
of the normally white limestone. Where such scattered local
izations do occur, marble products having hues of pink, tan, 
cream, etc are to be expected. These areas are the exceptions 
and are currently being quarried by Ligier for his Terrazzo 
production which he sells for $24.00 per ton. 

The white marble,which of course is the most important, is 
wide spread and can be quarried in large size blocks for block 
or slab production. A fine grained even textured metamorphosed 
crystallization makes this marble very receptive to a high 
polish. 

Inspection of the white marble using a 10 power glass 
shows minute grains of limestone which through metamorphism 
have intergrown with each other to form a compact homogenous 
mass. A fresh broken face will show the fracture to break 
through the grains, rather than around them. This feature thus 
exposes many small grain faces which reflect light and brings 
about the "spar1Uy" or "sugaryn effect common to good marble. 

The marble is not porous, consequently any polished sur
face will be void of pits. 

Since metamorphism has taken place, much of the original 
bedding has been distroyed~ and converted the marble to a mass-
i ve .·~~'ppearing formation. tJlanes of weaknes s may be present a
long the original bedding planes but distinguishing such features 
must be left to the experienced quarry man. Original bedding 
planes are in some instances crudely identified by discoloration. 

A normal breaking of the marble by an impact blow produces 
fractures of concave contours. 
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production which he sells for $24.00 per ton. 

The white marble,which of course is the most important, is 
wide spread and can be quarried in large size blocks for block 
or slab production. A fine grained even textured metamorphosed 
crystallization makes this marble very receptive to a high 
polish. 

Inspection of the white marble using a 10 power glass 
shows minute grains of limestone which through metamorphism 
have intergrown with each other to form a compact homogenous 
mass. A fresh broken face will show the fracture to break 
through the grains, rather than around them. This feature thus 
exposes many small grain faces which reflect light and brings 
about the f1sparltlyl1 or ttsugarylt effect common to good marble. 

The marble is not porous, consequently any polished sur
face will be void of pits. 

Since metamorphism has taken place, much of the original 
bedding has been distroyed and converted the marble to a mass
ive:),,"ppearing formation. Planes of weakness may be present a
long the original bedding planes but distinguishing such features 
must be left to the experienced quarry man. Original bedding 
planes are in some instances crudely identified by discoloration. 

A normal breaking of the marble by an impact blow produces 
fractures of concave contours. 
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Lack of intense cross-bed fracturing of the formation 
will reduce the amount of waste resulting from large block 
production. Where such fracturing does occur, it may be used 
to great advantage in quarrying practice. 

All these salient features tend to make this marble equal 
to or better than the well known Italian white marble according 
to the experts in the marble field. 

RESERVES 

To attempt an estimate of reserves would be fool-hardy, 
however, to present some idea as to the potential, the writer 
believes that a 2 to 4,000,000 cubic foot yearly production 
of a marketable product could be maintained for a forty year 
period or longer. Each acre of property is potential. 

MARKETING 

Because of its equal to the Italian marble, the market 
for this marble becomes universal in scope. Marble used in 
Arizona and New Mexico building construction must be imported 
from the States of California or Virginia. That which is brought 
in from California is of mediocre grade. 

CONCLUSION§. 

. , Although not an expert of building stone, the writer be
lieves the Ligier Marble property has a potential of excellent 
grade marble which must be developed and produced by a corpor
ation well versed in marble quarry production know-how and 
that this potential is of long life which would provide adequate 
profit and return of capital investment for the producer. 

The operator must also be familiar with the marketing of 
the product but with the present trend and interest in marble 
for the building industry and the decorative industry, the 
marketing should be less difficult. - :, ::- ., 

y,espe-c-~fully submitted, / 
/ ~ I ~-//J:' ""1ft. ~ ;;: ( ') . ' . f/ / , / ~ / / 7 I ' / (/.' r"I;?;"' " 
~,~;:~~~. ~i~;~~~/:-~~. 

Consulting Engineer 
Phoenix, Arizona 

March 5, 1958 
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INTRODUCTION 

ont?/ 
- This YTeport has the reader with ~ 

f-ae-tual data 
efla f~s relati", to th ~ n!3c,esJ3J~y~~fJG,.~pa!lding. 

\ fo~Xf:t:zo § 'W"ncr rflighborl.ng 
cement production in the S~ate of Arizona ##'####~~~####S#$###~## 

\, ~jJ ' ~~)1/. ~ . . ' 
s~a te lft&I:1!is;;G • . af.1j"1 ,!tfA~71Jc:J Ji,f.ll'tts et/.f'/&/4"""/{/~//';;//~"r' #/11" A'tf'/~/~ . . 

///t:'~~~1 ~ . , ~ .- Wd if J( ;: T G R (> J1/ fli ;.:jf.:;:,;¢(~/r ~ FJ '/;'3 )~~ ~ 
VlfJ;J/e ,~ . 'd/. 

The"Lncreasing growth and popularity of the Southwest area of 
\ . . 

the United '., states as a manufacturing center and a permanent likeable 
\ 
\ 

livable IIbcide has consistantly, these past fEW years, made successively 
1\ ' . 

larger demands on the supplies of building and Bonstruction ma ter ia Is. 
\ ~ 

\ \ / 
One of the materials now in great demand is cement. Further demands 

. I ~ \ . / ' 
will be made on this material .asour National Highway construction 

\ ! . 

. " . ;. J ' 

program gets under way and still further demands w~tain ~ 1e~I or 

~ when tbe muc'h talked about I and welcomed Glen" Canyan Dam+ starts 
\ 1/ · 

to become a reality. The eistimated cement demands for the dam are 

10 million barr. i-. annual!:, over a five year peri")d'. ,#~~,cI~f/;'I1./t' 
A!Jkat1l:i'H¥ //7c/~/;'Q /4 ~#""'~~-#..w/~ .. p' oS .e/h~', 

Year iround~Cdiii::1::41 climatic conditions in Arizona, Southeastern 

californi~ and ~\ We~{ern bal P sf New Mexico has . ih the last few 
\ / I 

years attracted many:: people w:i:w ,TJI8l"e desireous of more econcOal.1 
, ? I 

~ . I 
90mfortable and ~4'sure living. Industry has also continued the 

/ \ - ;/Jd #17'}.I11131'''$ \. It 

trend with its severalfelectronicVPlants etc. What once was pr.-

#fl4##MUI marily /t::~~cultural a=::ea. is now giving way \ 0 the many 
. / \ . \ 

industries wa.il" aBe. heing moved to the area an9. ~he people,--
. ' / ' /I111"A /l4~rlf' /;jt4,,~..t /~Q//,7};'i.PH'I'hi \. . 

. -employee Jlesources.~ Those persons in the I know'" on 1I,t1-#'#tf1I .. .(!latters 
" \ 

\ '\ 
ot city growth take ~ very optimis~ic vie,'1 of the future fo'r mapy 

: ,III /11<?4WIi'/I.lL;//; I- ~ ... tr/.'97f;'/fI"d'~rM 7'/i',¥{1/;'/?/ 
years to come. //JIfn'.ue . /',;;:::J~;;f}/r,~rN'? /173*/,,:r;/:f-//J/4/'?';~D;-~/;lft 

The state ot Arizona p.as bu'tone cement plant with an annual 

production of 2~ million barrels~~ The location of cement plants 
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currently supplying the required demand in the state ~t Arizona ar.e. ;-
. ·fl'~/J1 ~/IJ N!J11 kI~ 

indicated on the included 'map. Shipments coming into the statevare 

visible on the trains and highways. 

¥other cem.ent plant in Arizona is definitely a"must" and 

pro.mises to be a profitable venture for the orgaiuization with 
i 

suff ic ient foresight for t he industry and its potentia Is. 
1#1## ;).## . . . 
141#.###I{,'I#,.# ##-###i#i.#.###J#.flf!#####IHfP.########41.:',f#i#/##I####f#f?fflllft., 

\( 
##¥HI# i \ . i 

Arizona geology does not exhibit widespread sedimentary for-
i " , 'ement plant locations are therefore limited. 

m.atio~s applicable to the manufacture of cement) YMoreover, the lack 
/ / \ I I . 

ot tuel, power' and transportation facilitie::3 place still turther 
! 1 './ \ \ . < 

restr ictions on the p'lan t loca tion because ~)f the exc essi ve expendi tUE 

to' bring the facilit'ies to the lacation. Ii is therefo~e~are 
, ~ , ,. ! I t:t- . 

occasian ~whe~ the required facilities are availabl~ a~ ~ , ~ . 
UJ/ld-h ualJ · : ;//d ~PJ;/,I 

praperty supply~the rav~ materials far cement manufacrur~~ . ~~ 

ttc~larly when the property enhances £ftfexcellent grade ; of such ~ 

ra~ mate1t~1.a~~tf"~fOt~~lfm~:,:if({0ti1f~-m~(~ 'H~ 
p.h!~~fth;-;iiflf7~j/}J!t:~ ;fJ?t'-~d~ ~"I?r,,/e/';1?p'~'. " . 
Of pl'~e g~ n. g1l'J/4)~/?¥It/6 .. . . 

. PROPERTY and OWNERSHIP 

Twa mineral properties at concern have been'funitized" as o~e 

package because af their adjacent posi tion and close rela tionship 

ot their end praducts. Haiglers Limestone-Shale acre~ge bears the 

majar importance while Ligiers Marble-Limestane acreage has second~ry 

impartance to. the manufapture of cement but in its awn light of 
jf IJRI-/'IA:; 

Marble production ~t; it..s prime impartance. 

Both praperties are held by Placer Claim imght af locatian, 

having been claimed prior to. the *#I##II'#Y,##$#~ Minerals Leasing 

Act af August 13, 1954, and by state ar Gavernment Leases. All 
be . 

claim~.1ta own,ersh~j.are valid, a.n~ can"r~a4ilycpec~ed legaliJIjlae. 
711,1'1 n'" )qdNP'/p/e/~d q7 ,."ri~/?1//Ji/r}' ~I/TT#'~HIA ;P'bd,t 

The owners are Mr .A. c. Hugler, Phaenix , Arizona, and Mr. 

B. Ligier, Dragaan, Arizona. <l~a.iileEl 9: jad.i.ietT idt. zB3'Ld:i9b. 
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~?;'II'idp'd ,b'.f m~h y C7e.1"v//17ed i'P/./','1 ' If' r"?r;;,.c~",T/~.s > 

pnovi,Q,eQ, e,M!. tStO?lO. The writer has personally checked the data 

by a physical examinat.ion ot the properties fl41###i#i###s:ii /tand can 
T/;t! 

theretor e vouch tor ~ validity • 

. pgj:gi .. ~,,~ , T i lilA!!! qua inf~.CJ·~!3Kd ·" <£o~1-ses ·-t:lie-];egally-._diser=1-:fi'id 

An addendUlIl tetween maps -'- and .. :&.... provide the legal dis

criptions of the Haigler Limstone-Shale acreage (2220 acres) and 

Ligiers Marble-Limestone acreage (lMD)acres). The properties are 

also indicated on #~ Map ~f 9weeoedjng tbes~ges. 

LOCATION and FACILITIES 

1:7 _ . .J-., -1'-::' -

The limestone-shale-~-re deposits l 'i .e two miles east of Dragoon 
, .... , ( 

which in turn is sixty-five miles southeasterly trom Tucson and 

twenty-five miles southwestilrly of Wilcox, both towns being on •• ?L 

U#'$./#/:#### major U. S. highways connecting one town ,with the other,. 
the old portion 'ot - ,'C.; , ' ~ . ", ;!v'Z1uf , .,' .. ' /' . :' '. ' \ 

Dragoon itselt is onVState Highway 86, well maintained, 'however. ---' 

The Tucson-El paso Branch ot the Southern Pacific Raialroad 

passes throught the property. 
El Paso Gas and Electic Companys' 

. -',,/'24 and )0 inch natural gas lines from Texas to California 
.;7.40/ ~.,fIi'tt 

pass through the property as does a 66,000 volt R. E. A. transmission 

line. 

I " ' t" 1 il bl ~ 1 ' 

. . r. 

CU 1nary wa er1S present y ava a e at Dragoon a arger 

1 -I'1f;~''I'"td~V~d'/ #.l,/IH~" 1 h " 11 ~~ t'~'j~/? water supp y . c~u t,,,le~j-~e ope~ __ SU P ~ Spr1ngsVa eYII. ~ == , 
~~"d /YIttJ:5.11 /1b? ~A-7r~ P~// M#/d. /~rti?ac:Jri~ 3 ~t! ,~?,,,t1I4f~f~~/A .J'f 
7'~' ",;4dll. /I"; ~~o/e /-.:$, , ' . 

Local and long distance telephone service through the Benson 

exchange is available tDom all ppints in the Dragoon area • 
. ..... .... "' _ .. ~ •••• ~ .. ~.. • J. 

Ample labor wouldbeco1ne available from, Benson, Wile'ox and' Dragoon . 
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1M#1Mf.''#### major U. S. highwayS connecting one town .with the other. 
the old portion '01' - i t ,;', ' : " 'l ·V~j .,L ;;i' " ," ... , " ;, ... .') 

Dragoon itselt is onVState Highway 86, well maintained , 'however. 

The Tucson-El paso Branch 01' the SouthernPaciflc Raialroad 

passes throught the property. ... . 
El Paso Gas and Electic Companys' 

. . ''/24 and )0 inch natura 1 gas line s from Texas to Ca lifornia 
;/70/ -1fI~/d 

pass through the property as does a 66,000 volt R. E. A. transmission 

line. 

. r. 

1 · . t' 1 il bl ~ 1 . CU 1nary wa er1S present y ava a e at Dragoon a arger ' 

t 1 ~/I;%,,,.td~~~d·1 *'l'/lQn:l6di6. ~~ 1 h . 11 ' ~~~£~'kh 
wa er supp y co: tf.,fie~r2"e ope . -=- SU P ~ spr1ngsV.a eYII , £ , 
&~"d fYi/ddtl Ub1 ,:JtA7r~ '~/J ~#t'd. /~rti?adr~7 3"~ '-?,~f1/uf~/'/A ~/' 
-r-~, t!I,;4dil. /I"'; ~~~e /-~, . . . "" 

Local and long distance telephone service through the Benson 

exchange is available tnom all ppints in the Dragoon area. 

A.mpi~ labor ---w~~ld bec6ine available from , Benson, Wilc'oxsnd' Dragoon. 



x '. \) .... ~,\VV 
- 4 -

,~ '~ ~~\ «' ,'vol ,~ 
~: ~ '~ 
{'~ ~~~, It is apparent that no large expenditures for i facilities 
•~ ~, ,~ .J. ,./. ' 

~ ~ ~mnIT~~flr , ~ '! '~~OUld be required for establishment of thisYenterprise of e eem.eft"t 

~~ .\il,\ pJ '4 on this deposit" 
,~~ ~ ~ 
~~~ 
~~ 1'\ ~ 
~ ~ , Except for a small area of Q.uaternary sand and gravel in the . 

, ~\ ~ ~ ... c j,~"""':'7' -4." y .. ./ 
~ ~ ~ gap betwee::~~~~fon Hills and the Dragoon Mountain;;' .... ~' -·' "c-:::~ 
~ 1, ~ propel'tlfs enhance:',:the carbonitereous sediments.which outcrop abundantly 

" ~,over muc,tr crJ' the'<properti. In particular • the Escabroas limestone 

1 ~,~ is almost of 100% purity, ,and is credited wi th a thickness of some 

~ ~ ~ 330 feet" but apparently is much thicker in this area. 

~ ~ ~ 'I 'P?rtions of the Esca~rosa limestone memb~ . of the Carboniferous 
~ ~ ~ \ .:f~e'~f· IMh -~or-
~. ~. ~sediments have been marblifze ~~ This ".-is- p 1y -t;rue ~H-the 

~ ''C\ ~western portion ·of ·tha ··Ligier ·property .. which .. 1s currentlY 'under 
, ~ ~ ~ , f or_i..t-s....:ter~a -~O-_and._ala b~.prod uc t s . . . 
~ ~ ~rOducti:onyby ;Ml'.-:::-L~g~er "!!/IlpJjIf£ jJ£,Pt?cJ!L (1 
~ . ~ ~ orhe limestone member is exceptiona 11y free from alteration 

~ ~~~and s~licification a-~d' as i ndicated by the analysis of the samples 

~,~ l tak~~:~is";~latiVelY free o~ any other detriments to ilement manu-
~ ~ ~ _ ' / ~JI'I" 
~ ""~ ~acture such as magnesium, v6~ft""es etc" The analysis of samples 
'\ ~.~ , . I , 

' ~ ~ ~ is separately provided in i he appendix of this report.~ 
... ,J \.-. .. J . _:'/ \,' lit .feehln I~; 

'" .... / One quarter mile north of the railroad ~ limestone outcrops - . -">"'" ".' ~~ 

above the va lley grave,ls and rises quite rapidly exposing apprallIimately 

400 vertical feet of ~imestone which dips 30 to ,35 degrees to the 

north. 

Tonnage-wise, there is little doubt that sufficient material 

exists wi t'hin the property lim-its to ' provide a piant for many years. 

The exposures a lone on three quarters of section 15, closest to ~ ,~? , ' 
t,1!S, / ,Y :it;-.'1( 

railroad ,contain some 400 ,000 ,000 tons or approximately ~Or00(}'"';OQO 
. exposed 

that portionYabove 

t\ '. \I"~' \,,-~~ '~ ~, 
~~ '."'l .~ 
~: ~ ,'~ 
{~ ~~~. It is apparent that no large expenditures f'or l f'acilities 
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~ ~ . ~ ~m~/~~fl~ 
, ~ .~ '~~OUld be required f'or establishment of thisYenterprise of e eemsftt 

~~ .~,,\ pel ll* on this deposit. 
~ ~~ ~ ~ 
~~~ 
~\i l'\ ~ 
~ ~ Except for a SIllall area of Q.uaternary sand and gravel ~n yhe / ' , / 

~ ~ ~ gap betwee::~~~~on Hills end the Dragoon Mountain;:~~!" ''''C*
~ 1.~ propE>:M;~S enhance:? he ca,rbonifereous sediments ... hich outcrop abundantly 

: h~.over muc>h- at' the" prcperty. In particular, the Escabroas limestone 

1 ~~ is a lmost of' 100% pur i ty, .and is credited wi th a thickness of some 

~ ~ ~ 330 feet. but apparently i~ much th~cker in this area • 

. ~ ~ 1 \ 'P?rtions of the Esca9rosa limestone memb!3 ' of the Carboniferous 
~ ~ S. \ , 4~e'~A IMlh - ,-t or~ . 
~. ~. ~sediments have been marb1ye.~: This.-4s- p 1y .truE> -H - the 

~ ."" ~western port~onof -the ,Ligier -property ... which ·iscurrently ·under 
~ ~ ~ for._ Lts-tex~a .. zo._and_s.lab- products . . 
~ ~ ~rOduc.tionYbY " Mr L":::Ll.gier·#AipJjIf£ f}£,Plof!L . ( 1. 
~ ~ ~ . The limestone member is exceptionally f'ree from alteration 
~ ~, i 
~~~and s~licification and as Indicated by the analysis of the samples 

,::, ~ ,~ tak~~<:isa~~lativelY free of any other detriments to aement manu-
~ ~ ~ .. . ' r ~JJ.I" 
~ ~~ ~acture such as magnesium, ~6~'ft_eS etc. The analysis of' samples 

\ ~ ~ ~ is separately provided in ~heappendix of' this report.~ 
-_., '\ r-- .~i · . '''1 . . \ ' I~ ~l}e/;7in I~'; 

' j ' .- .• ,_ ,/ "I 0.14 , 

< ..... ... /. One quarter mile north of the railroad 1IiBIe" limestone outcrops 

above the va lley grave.ls and rises quite rapidly exposing apprslllimately 

400 vertical feet of ~imestone which dips 30 to 35 degrees to the 

north. 

Tonnage-wise, t here is lit tIe doubt that sutf icient mater ial 

exists wi t·hin the property lim·its to ' provide a plant f'or many yea·rs. 

The exposures a lone on three quarters ot section 15, closest to t.l~e . , 

railroad, contain some 400 ,000 ,000 tons or apprOXirn8tely'l-ITtf!~o£c/~61l . 
, exposed 

barrels of' cement. This volume considers only that portion>'above 
. ~t1f vertical diamond 

t~~~~~~~01e5#~###~~###~~#near the gravel . 

"'- liml.ts\lpenetrateJ..--2~Q "1l?Ia,8st81Lo fop 120 feet,. '.I j , ' t .J . " ~ /.i~t:;:'~;;;;~;:;~/:tJ!::.;tI:/::~~ ~t 1t:ttl:/~;:;!i :##tf" d/~/~~ 

., 
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CLAY 
@UU#DEPOSIT I 1./ 

The clay property ' included in the "unitization" is in the Sulphur 
over a well Maadeained 

springs Valley, adjacent to the Railroad and nine miles ~ road frmm 

,~~" , ~ ' \~\ ~~,' the Limestone pr~perty. 
property 

~ ' .~~ This fI"II### has been established and partially developed as a 
~~' ~ six 
~~' ~ suitable admixture clay deposit tyVwide spaced 2fT ##/##! diameter 

~ 1.~auger holes to a depth of 12 feet. T!J4:i. de.elopement indicates ample 

~ '1\ l clay lIlor any requirements demanded by the plant capacity and its 

~~ ~suitability would be determined in any and all tests of the total 

~ .. t~aggregate in cement production. The occurance of this material lies 

,;~ lin an ancient' dry lake in Sujltphur Springs Valley. (See Map) 

~ ~{ 
~\~,~ 

, ~ , ~ 
MARBLE DEPOSIT 

Ligiers/marble deposit "contains white and varied colored 
\ / 

martle of exceptional quality, / teing compared wIDth the finest from 
\ / 

Italy and' is so written up in some of the Trade Journals. Lack of 
\. /, ' '" 

'\ I ' 

funds preve'n~s Mr. Ligier/,from expanding his present limited op-

''', / eration of t8rr~zo. / 
"'I 

with proper ~quipment and qaarry knowledge, production of this 
\ I \ 

''. / ' \ 

, property for its marble promises to be a very profitable venture. 
/ \\ \ 

A rough estimate ,6f '300,000 for the necessary equipment and op-
I \' \ / \ 

erating capital ' would be , req~red to put 'the property on , #'#L# a 
/ \ / \ /' 

hamssomely paying basis. >~he market is nat'ion-wide. 
/ / \ \ . . 

\ 
\ 

\ 
\ /' , " ' / 

Mr. Ugier has many ' inquires for products of various sizes 
.' / \ '1 -

I \ .' \ \ 

for home and office construct\ion and furni~~re\ ,applications. All 
i/ \ , /1 \ \, 

,', , '\ \ 

in all, a nice industry could be availabile here. ', , 
I '. I \ \.. 

, .. ;0~ /r~J& <y~" ClM ~/~~ ~~tJ,I )/;I#§'7fb& ~/-,k ),llr;61 
/tI);tft , ~.ktl/r/ tI":#/,Q",:-ppr4'ij ""/(1 ;1,1,7'" ~ #8/7?.7~.r$/ ,''/;? ~ift'3 

I'r¥C'r;j".z;-//s e~;f/nd~/ r~;I;/q 
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CLAY 
'UY#DEPOSIT 

The clay property ' included in the "unitization" is in the Sulphur 
over a well Maadeained 

springs Valley, adjacent to the Railroad and nine miles ~ road frmm 

,:~' , ~" \'t..\, ' _, '~ \. '\ the Limestone property. 
property 

~ ' .~~ This fH,,#### has been established and partially developed as a 
~~. ~ six 
~,\.~ suitable admixture clay depostt by"'wide spaced 2" 1##,(1# diameter 

~ ~~auger holes to a depth of 12 feet. T~ developement indicates ample 

~ ~lclay lor any requirements demanded by the plant capacity and its 

~ j~ (~SUi tability would be determined in any and a 11 tests of the tota 1 
,,~ , '1 
~ ~aggregate in cement production. The occurance of this material lies 

~~ lin an ancient' dry lake in Sujhphur Springs Valley. (See Map] 

~~ ~{ 
,~~ ~~\~ MARBLE DEPOSIT 

Ligiersl marble deposit contains white and varied colored 
/ 

marble of exceptional quality, / being compared WIDth the finest from 
/ 

Italy and' is so written up tri some of the Trade Journals. wck of 
\ / ' , \ 

funds preve'nts Mr. Ligier /from expanding his prese'nt limited op-

'"'" / eration of tarrazo. / 
"'., ' / 

with proper ~quipment and qaarry knowledge, production of this 
\ / 

". / . \ 

. property for its marble promises to be a very profitable venture. 
, , ;' \, " / . 

A rough estimate ,of '300,000 for the necessary equipment and op-
/ \ / \ / \ 

erating capital would b~ , required to put 'the property on\ #IM~ ' a 
/ \ , '\ "~I \ ! \ I \ 

halllssomely paying basis. >~he market is nat'~on-wide. '\ 
I / \. \. \ 

I .: ' \ \ 

Mr .tigier has many inquires for product,s of various sizes 
/ \ / \ \ . 

tor home and oft ice construct'ion and furnit~re\ , applications~ " All 
/ ,.:-/ . \ " ,./ \\ \ . 

in all, a nice industry could be availab,le here. '" 
I '. / \ \ " 

.. ~~/r~i& <9d" 'Nqfp/;'~ /P;'tJ~ )/;1#'7;~&~/-,k)W/·;;j1 
AI hcft .s~t/ II ~Pf/'''''''"'':.ft / .. ,,-.,Jj H'/(i 1,1" T,,?, #07?J .7b--/'; / //;' ~i~)-.J 

I'I"I/C'r;j·,..z;--//s e~;fmdJ?c/ r,£;;J /q 
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M!M-!NG' "f/!l ,: ," , .: ,t 
expensive , tul'lI# Je- ,'-f~~L~ 

NoVmining problem ~ involved and the operation cam be completed 

by the d~ape~t method possible. 
from quarry to 

To illustrate the simplicity and 
As a matter of suggestion, trans-

portation _* the plant can be by conveyor system since the most logical 
4'men t .4// m/h/Q~ for 

plac61 ~o;l'tl?e",-p~ant is , the sout.hwest corner of section 15. ~lYh.Y /"""'S h~"He 
PI ,pld ,,~il4'J!}~;;#&> ,J',h7~/ t1'~//be7'; 

Th., limestone is .Mt of m!iil1;~ character, being fractured suf
'T pl1~ //;i1/lJt'rJ, 

ficiently to permit good fragmentation by inexpensive blasting methods, 

consequently bearing a direct relation to an inexpensive production. 

ESTI~lliTED COSTS AND PROFITS t 
J 

)' . ~ .. - /'-~;'; ~: . .' 

The 'Writer does not profess to be absolutly right on the following :: 
L¥4iJiI$4 JilCh tU~1 fjHrt?~ .;'?td .#/l/4IYkl" d;l/t1H/l~ ~-"tJj(l:j/ " 

presentation of the cost and pro~it figuresVbut they ~ be indicative ", 
JtI;I//d 

of sa.me. 

A most recent construction cost figure as provided by one of the 

leading manufacturers of such equipment indicates that al million and 

a half barrel annual capacity plant ~N~I##### can be estimated at 

N.'~o a barrel, or approximately $;?ooo,ooo for its construction and 

installation. It was also indicated this figure could be shaded be"", 

cause of the purity of the limestone wihh which we are aoncerned. ' 

A larger capacity plant would reduce the cost per barrel since a 

two and a half million barrel capacity would appraoch $ 9,000,000. 
; ,i'.. _ _ :-._ .::_~ ,_= ,/If:£:)('~:' ~';':' '; ~d-~ '-'~f''' --''{) -J ':'> f-~:F?,/'''- >'--:::.' 

. Operating costs are ' extremely -difficult to oD-:ta:in but indications 
. ;.;'.:~: .!.J / ~ (.I ( ::" :/ T .. ·j' J! ('~ . ' . 

are , that $2.50 per barraal for mining, treatment, overhead, interest 
.1.r t /}( ~_'i.l n ; :;:..f;~: ~f(") ! ' / . . L~.."CJ ·\:-":~ . ,' " __ • ' 

";, etc,'. '1s we 11 a bove an opera ting cost for this property.lr"'/;,1~ cY /n//1///,f 
tu:;t- f2:i~I/I~ /7trTtR;r~~RQ' ;It' d~~ v ~q//e/ ' 
~_s~~~rrel of cement FOB is $4.50~ ~~ 

/ 11 profit of $2.0~~'rrel is indicated.gince the Thies peS:&l;1J;.le """',,',"':""', 
I , 1_ 

profit could pOssib1y ... return the capital investment within a three 

year period. , 
- . 

, One needs only to review Moodys Index on Cement plants to 

the earning capac i tjes '~~'-3~Js in~us~~rl' _"_~::~ __ 
./ :--- /.- .' r::.L . ':/.,.~, ,.r "-

f J / ,-2 ' ! , ! ,,- 7 . ,~ • .J; ~, '/'-;>'./ '+-" .~ \. ____ .,r -~ \....- V ..... '~ . .,. ... " .'_: '. ...._ ...... , ;.,.-' .. _ 

... . -
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expensive , tu. .uJ~ ~~"--.L~ 
NoV-mining problem ~ involved and the operation cam be completed 

To illustrate the simplicity and 
by the Jeapest method possible. As a matter of suggestion, trans

from quarry to 
portation " the plant can be by conveyor system since the most logical 

(fmen t , ,4// m/h/Q~ /N'" 
plac ~ ~o~l'fkhedP~ant is the s.out.hw es t corner of Sect ion 15 • ..?/.,y/.1.Y /t!4t'S h~'Htf7 
PI/1l1d b~Vd')§~ ~tf J'~7~/ tf~//;We7: , 

Th~ limestone is ,p;zt at ml'l1~~ character, being tractured sut
'T rl/7~ 11'';11J~q, 

ficiently to permit good fragmentation by inexpensive blasting methods, 

consequently bearing a direct relation to an inexpensive production. 

ESTI~l~TED COSTS AND PROFITS 
, --' ~ " / -~ - , 

The writer does not profess to be absolutly right on the following 
h4ilil$1! Jilelt tu.#1 f'iHr~.!1 #1'$ .J'd/~/Yk-l' a'lyj;dil/l~ P"'tii<f.?U , 

presentation of the cost and pro~it figuresV'but they ~ be indicative " 
iJ~lIltI ' , ' 

of 'same. 

A most recent construction cost figure as provided by one of the 

leading manufacturers of such equipment indicates that al million and 

a half barrel annual capacity plant ~N~I##### can be estimated at 

N.~o a barrel, or approximately $t?OOO,OOO for its construction 

installation. It was also indicated thistigure could be shaded 

cause of the pur i ty of the limestone wihh which we are aoncerned. 

A larger capacity plant would reduce the cost per barrel sinc~ a 

. Operating 

million barrel capacity would appraoch $ 9,ooo,qoO. " 
,;.~' I ',~ ' ~ - -::-=--:.:::.:.~- ~ :. . .:.;: . ,/(-:);;1: :::/ ,~,,<- ~ 'i:;.~ ~:.';,::~~;,~ .. ~ ~ .~ '::.> ;-:::.:~;;;:'-. ';'::::::~ 

costs are ' extremely -difficult to 0bta:i:n but ' indications 
. 'J} l ' ;, ;~_;:~ ~) ( ': ;J (::' >T,')' J:, ,:.-, " ' _. 

two and a half 

are that $2.50 per barrall fe-r mining, treatment, overhead, interest 
. ~.rtyd/. ~ .. 'i. :'na· -~f .: -.:. "'ft, -} ! , / . . J-~;:,::, .l \,"'" .- _ * 

";, etc,,,<-1s well above an operating cost, for this propertYJr"/~~ #h7//1///,I' 

Olt)£ t2iNII.I /7~~~;r~~RQ' :'It) (/e'/P;& v ~.r//.ef/ 
~~.~~l!o~~.arrel of cement FOB is $4.50~ ~~y 

c : ~ pr of it of $2. O~~ r e 1 'i sind ica t ed .ginc e th e Thl;9' pl:rS:siFe;·le 

~o " profit could pOssib,ly ,.return the capital investment within a three 

year period • .. 
, . 

, One needs only to review Moodys Index on Cement plants 

the earning capac i tjes ,~.~ .. ~~Js in~us ,~7· __ ~t-~ 
./ i" ./ " . t::::· L:. . .... ' . . I , F "-

i /,' ,,z , ! ~" , T ,~../t , .-/-r , ' ./'+-" .( \ ,.,/ .... _ ; . .-. v ..... ,., . . .,-. ... .. , .. : . ___ ' ~ ;'; ,, __ 
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7' Tnl,! ~l,.fd/~ 

.J" .. c. /5 /1 J ;r.,4,6 / .... ,.;J!~ , 

I L, 
L __ - l L-I 

L __ --J 

LEGEND 
,s'eq'lmel1l"af'l Rocks 

c:J qls - Qualernal"Y Sand. g,.-aye/' cMy>lomel17le. 
IW :,11· Ifc - Crel"aceou,s-J'lJale, Sanr::!sl"onl?, L/~.J'I/.ohe, 
c::J Cdr - Carboni/erot.'.! - .Redwall t rl?laled Limeslon,s. 
~ Oc -Orrllviclal1 -AbI'!9o {n/,iled Li71e..r!ol1es, 
c:=J .oS C'll - A.I"/r t'al1 S cluj I 

Igneous li'ockL 
b§U Tkv - Terl"lary VOlcal1lC /'OCks 
c::J 1(9"- Cre!,:tce0t,ls G/'al'1;/~:J770I1ZO/?/Ie, ek. 
t::EJ G,. - Pl'e-{'an?~;;/al1 Gral7;le. 

NOTE 

The .ge%gtcal l/1/ormai/O/? has flee/? 
Tl\:1ceci I"roll7 1"17 Geoloy/c Map of Ille Sfa/q 
of Ar(zol7a, ?I"ep41'ed by the AN~ona B"",,,< 
of /rimes ill cooperaholl w/!..f tI. S. Geo! S(/r 

Ju/y,1.!fJ5'l 

.. "rst- .... ' -------------

I 

!j/(; :J/:.:~s/~., 
?14{dJ 

" / 7' Tn',:! ~;'i !d~l 

..f.-c. /5 /1 J ;r. .. tn~ / ..... 4!~ . 

I L, 
L __ - l LI 

L __ --J 

LEGEND 
,s'eq',mel1raf'r Rocks 

c:::J (lIs - Qualernal"Y Sal7d, 9-"aye/, cMy>/oml!'l17ie. 
I'w·,.d' Ifc - Creraceou.Y-JIJ,rle, Sanr::lsrone, i././7M.u'one. 
c::J Cdr - Carbon//erou.t - /?udwal/ { l'e/6'led Limes-10m's. 
HAlt! OC -Orr./lviclal1-AbI'!90 in/tiled Li71e,s/ones. 
c:::J SC'i, - Al"ffean Seln'sl 

...lq/leous li'ockL, 
E§;J' TA-v - Tel"tlal"Y volcamc /'Oe/(s 
c=:J Kgl" - ere laceot!,s Gra/1;/e/ monzon/A?, eA:. 
C2l G,. - P/"e·{'am~j.lan Gran/Ie. 

NOTE 
The ,ge%pca/ I/?/ormatlon lJas bee/! 

rll7ceq' h'o,?? I'll Ge%pc Map of Ille Sfa/ll 
of AI'(ZOl7il, 'pI"e,P4/"ed by the A"/-c,ona BWeat{ 
of MlI7es in cooper"hoh WI!,f tI. S. Gea/ Sv" 

July,I.!75'! 
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of Ariz-and, ?l'e,PdI."eci by the Al'i~ona B/,/,eaq 
of /r1/l7e.s Ii? coope."a!/o/7 w/li I/. S. 6eol .5'tH: 
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To ~;Pd!Af!~~::? ... .................. ... . From .... ...... ..... ...... ............................. ................... .. . 

. .. 8';2£'" .............. . 

Jr .,~. 1 . ~ 
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PUT IT IN WRITING 

From .... ...... ..... ................................................... .. .. . 
MEMORAN::~;Z~ •....••....••.....•..••••• 19~~ ... 
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GENERAL SURFACE MAP 
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