Fort ﬁmuhaoa Area’ 1 ¢
I 1280.2 (SPmE) 1st Weapper Inds e

’ Hesdgquarters Ninth Service commd, Fort Douglas, Utah, February 1, 1543.. 7 "~

T0: The Commanding Geperal, Scrﬂoen of, Supply, Washington, Ds Cs*
ATTENTION: The Surgeon Generals

1. The attsched material cbtained by the undersigned rocently, uhilo',',
on an inspsobion trip %o Fort Huschuos, is believed to be sufficiantly- :
informative to be added to the 720.2 File on Water and Sewerage inrhu -
tions of this Station, :
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.t For the Commending Gensral:
For the Director, 3 and § Division: EE} .
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' Lte Colonel, Sanit orpa :
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west of Tembstonie, Arfzona, :

X
boe;and 2V miles ig

- Valiable assistance in the form of blueprinté and resports, -
both written and verbal, was_given the authors by the members of ths
Roartermaster Corps at Fort Huachuca; the firm of Headman, Ferguson,
and Carolio; Mr. OtNeil, pust Engineer; Pste Wilkins, in chargs of
pipe lines from springs; and W,B. Lane and Winninger Brothers, well
drillers. . .

HISTORY OF ms:eﬁm WATER SUFPLY SYSTEM

.z, Theorlginal aray post at the base of the Euachuca Mountains

‘w8 establishod in March, 1877. The wator supply was obtained Piom’ "

©.springe in Hdidchuos Canyon for-e- period of alumost thirtyefous yesrs.

zﬁ':tgou & colleoting works was construoted near the junction of ont

and MoClure Canyors with small pipe ‘lines up the canyons to several

springs. An eight inch steel pipe line, seven miles long, was cone '

struoted from the collecting box to & 250,000 gallon mascnry storsge

reservolr and a small rowdd tenk, (20 feet in diameter and 10 feet . P
deep)e During the same yver, investigations were started and oomsidere :
able smns were spmit in prospecting for additiomal water supplies.

¥any test holes wers drilled near the mouths of Jarden and Husohuos
- Cenyons to depths up to 1,000 feet without muoh success. A smmli

emount of water was found on one eighb-inch dismeter wéll (well 320

in Garden Vanyon, This was drilled and an air 1ift pump installed

in 1912, S8eventy gallons a minute could be pumped from this well for. .
about half the time, or about 50,000 gallons s dey. This well wns used )
to" sugment the spring flow in Yimes of drought. - In 1919, conorets '
inlet boxes wers conatructed on wany of the springs and several moro. .

-, 8prings were brought into the system. At e still later date seversl . ¢ .
eamll conorete dems were built to oaboh smeil surfece flows from'.. - - ,. .,
‘deep springs in the canyonn betweem ths larger springs already o

In 1936, the water problem again becams eoute mnd in that

year a six-inch diemster test well (see log. well 33) was drilled
near the east gate of the reservation., 6Good water was found in

’
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”. qum‘itios beyond ‘the o.pa.oity of a.ny test pump that oould be uaed“
1n this wslli’ & pl\mgor-typo p\mp ‘was installed in the well in.~
- *Septémbe r, 1938, iew #ourde was further de'celopod:in Jaiiiazy
HWe 1hch diameter voll (u'e' 05 3l
.of Well- 33 !

; Po ly simarite;  the o.vd.la.bln suppliea wa ¥ at:
© Humohuos 1n April, ighl; ‘woret {1) 3 6o & million galions of -
smter & day from springs and small collecting dems in Huschuos -nd
‘Garden Canyons with gravity flow through l=inch and 8-inch pipe lines
to the old resérvoir; (2) 1,200 gallons & minute or 1-5/4 million L
‘gallons & day from two lieinch diameter wells near the east gates of o
the reservation (wells 3L mnd 35)s (3) 100,000 gallons a day from-. 387 88

& 6-inoh diemster test well (well 33) near east gate. 4 plunger-
type pwip is Listalled cn this well. (h)u50,00009110m & day by
full tims punping with eir 1ift from old arden “anyon Well (well 52).‘
The pump-on this well is now-breken,  The exlsting storage tanks ares
. ane 250.&0 gallon monryxmemir, one 250,000 gallon omroto
taervolr, and one 500,000 gnnon elsvated ltoel tank. = -

L : ' GROLOGY
'Buachuoa Mountaing,=

The Huaschuos Mountains consist of proeCambrisn grenite over-
1ain by Palsozolio limestones and quartzites and Cretsoeous rocks,

" As in most mountains of this character that rise out of slluvisl
valleys, the structual relations et the side and ends are not
revealed, The foothills on the northesst side of the range are of
‘granite. The typleal suocession of sedimentary beds 1s sz follows
‘100 to 200 feet of quartzite uverlein by 200 to 300 feet of slebby

... Jimestone oomtaining layers of sandstone and shals, in tumn overw
1sin by 500 o 1,000 faet of massive limestones, Hear the top of
the mountsins these Faloozoic bede ere overlain in places by conw'

Elomorate, sandstone and shale of Lowsr Cretscecus age. Granite

. and porphry are intruded into thess desimentary rocks in small =
am&inthanorhlunatpnrtoi‘thomsoandinuhrgo ares in the
southeast mrt.
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#re is.a aystew of large faulti that’ trend jarellel

¢ .from northwe fstutq')_‘,aotkthfo'is't. aults. are oy

smalYer trassverve feultd,  Th

the northesst edge. of the houn itains;:

revealed ‘on the ‘surgacs,’
iestine layers are re

& Latilt:
o¢ 1-(8

iziogt, by e dapure’ and ddes not ‘conthisi feny ‘o
thus th ground witer olmnnels in this:limastons are also n:
© 7 fault zones and along the comtact of the limestone with the under= .
lying quertsits. Spring Mo. 2 (ses neb; ‘spring 53). in Huschuoa™ - -
Canyon flows from a faulted contact of limestone aghinst quartzite.
Mud Springs in Garden Canyon are near the lowest outorop of this
limeatcne in the oanyon. The upper limestones are much purer and ’ -
probably dissolve more easily than the lower layers. This is indloated o
by the many weathered openings in the upper limsstone. Rein or s
snow faliing on the outorops of the upper limestone flows downwerd
to the less permeable limestons and then through fault sones or )
orevices to the lowest level of esoape. This is usually near the : i
bottam of oroek beds at either a faulted or normal oontact of the : :
limestones with the quartzite or with scms of the shale mambers of the
lowost, Iinestone. Where the structure could ba ascertained, :
practically all of the springs visited have their sources in
faults codes, .

Alluvial Fi11 .-

Streams fising in the Sumchuoa Mountaine heve oarried a large
emount of ocarse mater{el out from the mountains end have depositied
this material in alluvial oones in the valley to the northeast, The .
material ls usually poorly sorted and consists of all graduations
between silt and boulders. In m few of the conos the sorting was more.
ocmplete and very fine material was oarried farther from the mountains
and mérged with lake beds in the present walley of the Ssn Pedro
River, This probably happened when the climats ws wettor and the
stroams. carried much more mater than at the present time. The logs | R
of the Fort Buschuca wells show wnsorted materisl near the surface T
and sorted material at greater depths. The deep water-bearing beds ;
that have been found in the center of the valley near the river are
very thin and’are of Very fine-grained materisla and the. yeild from .
then is small, '

GROUND WATER
Huachuea Mountainas,..

The limestone springs in Huachuoa eand Garden Canyons in the
Euachuce Mountains have been fully develped., In & fow oases
spring sites were blasted in an effort to increass the supply
and as a resuld, the flow of these springs was lost to some lower
level. Apparently blasting did not inocrense the supply from sny of

.
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" the springs. The flow of sume springs has been greatly increased

.7 concentrating or gathering the flow into a central spring by

tunnels, Some of the spring improvements and pipe lines are in

Bad repair and the totel flow could be ilncreased by a oareful ’
cleaning of the eprings snd by cleaning out and repairing the pipe limms,

The water from the eprings is of a caleium-magnesiuvm-bioar-
bonates type with very little other minerel matter. It is quite
herd and might be oalled a typical limestone waters . The mineral
content may inorease somewhat in inverss proportion to the
decressed flows during drought periods.

There is a good possibility that a well of high capaoity
8o be drilled in the limastons near spring .55 at the jumotion
of ®cClure and Garden Canyons. OCareful geological work should be
done in this vicinity before the exact looation of the well is .
picked, but there should bs sseveral hundred fest of limestones
‘under the creek near this point. The existing road passes this
point end %rucks snd drilling apparstus oould reachk it without diffi-
eulty. Steady pumping from a well at thi= point would probebly
dry up Mwd Spiings (springs Sh end 55) but should have no effect
on the springs father up the oanyons. The proposed well should use
oavities in the underlying limestone as an equalizing reservolr,
pumping from storage in seascons when additlonal water is needed to
supplement £low from the upper springs, and allowing storage to
increase when the springs furnish enough water to £ill the pipe
lines to the Army Post. Thiz well could thus be used to keep the pipe
lines fram the upper springs full in drought seasons, since there
is a gravity flow from the MoClurs~Gerden Canyon Junotion to the
storage reservoirs above the Fort. Such a well could also be
usad ‘as & reserve supply for the Fort, There is a possibility
that large additional supplies of water might be dsveloped by
wellzs in the limestones in thls vioinity.

Alluvial Materialis.-

The existing wells in the elluvial £ill surrounding the
Huachuoa Mountains are nearly all of small dismeter, with
oylinder pumps powersd by windmilla. These wells are used
chiefly for domestic and stock supplies and the discharge from

" them ranges from ) to 10 gallons a minute.

In bthe Elgin ares, which is the area around the Upper Bab-

coomari Hver and slightly west of the north end of the
Buschuca Mountaina, the existing wells are shallow, going only
to the first waterbearing strata. The water level in these wells
has & large seasonal fluotuation but the supply is ususlly suffi-
oclent for domestic and stock use and the ranchers have hot had to
grin desper. An irrigaticn well drilled at a ranch north of the

1gin area, and in a gsologio and topographio situation similar
to that in the Elgin area, is reported to produce 1,000 gallons

s minute., This, coupled with the high elevation csusing ahigher
precipitation on the Elgin area, suggssts that it deserves further
study and & test well, if addltionsl er reserve supplies are needed.
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There have.not been any very deep wells drilled betwesn the
‘mountains and the San Pedro River in the area southeast of Garden
CroeX, Ths wells drilled to tha £irst water~bedring strats have
furnished  enough water for the sxristing ranches. Deep well in this
area should producs as much or more water than the wslls in the area
at the East Gate of the Yort because the mountains are higher in the
vioinity of Carr Peak and the oanyoms have more flowing water than
thogse in the reservation. Therefors, desp wella in the southenst
corner of the reservation or south from this ocorner might constitute
a further additiocnal or reserve supply 1f needed. A test well should
be-drilled if the development of this area.beoomss necessary.

In the area northeast of the Fort, bounded by Huachuoe Canyon, M
Babooomarl River, Sen Pedro Rlver and Carden Canyon, the wells are
deeper then in either the Elgin or the Southeastern area. The .
water surface appears to have en even alope from the Fort to the
esast=northeaat, and the chemioal analyses of water sumples from
most woells in this area show that the water iz of uniform quality,
therefore the authors belleve that ground water in this ares is
either in one system or intercomnecting systems with & comen
s0UrTo, :

The source of the ground water in the alluvial £1ill must be
near the adge of the Huachuca Mountains where the omnyons bring
rain, snow, and spring wabter oub from the moumtaine., In general, the
elluvial surface is sonled by adobe and callche in the soil but
there may be a few places where ths adobe and caliche are missing and
whers recharge could take place. There may he some rechergs fron
the upper part of the Babooomari River but the water levels in that
area indioate that recharge 1& not large, The lower Babooomeri
River and thé San Pedro River have little or no affect on the grounde
water supply. These rivers may receive a little water from springs
drawing on the ground-water but they apparsntly do not recharge
the supply.

YWells 3l and 35 near the east gate of the reservation have s
specifio caproity of 16 to 20 gallons a minute per foot of drawdown,
accordihg to reports. The drillers of thess wells verbally questioned
whether the wells were in rock at 700 feeb as noted in the logs- one
driller stating that he believed that thers wore a few hundred feet
mors’ of water~bearing strata before granits would be reached, and the
other atating the drilling wms stoppsd beoause it was believed they
had encountered a sufficlent amount of water,

It was noticed that the water level at the Port wells has
dropped since it was first reocorded in well 33 ae L4159 fest to watore
correcting for surfaos elevations the resding of the depth to water
in wells 33, 3L and 35 13 ns follows: 459 in May, 19363
1i59.5 feet in February, 19%); and )65 feet in November, 1940, The
5«3 feet drop in 1939 and 1940 was probebly caused by heavy pumping
from well 34, .

There is a fairly large ground water reservoir in the area
northeast of the Fort with a large mmount of water in storage, but

the recharge to this reservoir eppears to be small, Therefore, it is

TR
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. sxpeoted that the water level will drop fairly rapidly under heavy
wmping, If this drop becomes too great after several years of
pumping, and a large supply is still needed, additiomal water may
have to be developed in the liméstones in the mountains or in the

Blgin or the Southeastern areas.

’ RECOIMENDATIONS
- 1. At least two wells sre reoommended, to be dpmced at cne=
helf mile intervals to the north of wells 3L and 35. The new wells
" should be drilled to a depth of 700 to 1,000 fest or into olay a.ml/or
rook.

2+ A record of water levels should be kept for each well,
Water levels should bs measured and recorded at least cnoce a woek
or before sach pump is started. Such a record will indicate the
fluctuations of the water table and will allow sufficient time
for the development of additlonal supplies if this becomes necessary.

3, 411 availedble spring water should be used and all springs
should be cleaned out. An enlargemsut of the pipe lines or
additional lines to oarry more flow from these springs during the
wat seasonz should bs considored,

Lo The development of & well in the limestons in the vicinity
of Mud Springs (springs 5L and 55) should also be considered.

A
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Table of Drillers! Logs, Fort Huachuca Area, Arizona

B TEecn s B

o

REPROOUCED AT THE MATIONAL ARCHIVES

Thickness Depth
(Lost) (foot)
Driilerts Log of well 22
. . ' Fort Huachuca Gardem Canyon well
Loen and boulders = o < = = = = o= 20 20
Gray granite - e e e e e . 5 25
Deoomposed granite- - = « o o o o o 15 Lo
Viator bearing streta « = « = o« o . o 5 L5
- Deccmposed granite e « o - o o . . L2 87
Vater bearing strats = w» = = o owe o . 8 95
Uray granite L T 200
TOTAL DEPTH i 200
Driller's log of wsll 33
Fort Husoluca & inch test well,
290 fost west of east gate
Mdobe with ha gger oulders -~ o g0 90
Locse gravel, dry = = = = « = o o . 6 96
Adobe with hard nigger head boulderse - - 37 Y70
Hard sandstone, first showing of water
ab 471 feot  « - - o o L . L L 1 n
Sand and gravel, oompacted = ~ -~ e - - 18 LBo
Loose sand, gravel and boulders - « « o 133 622
TOTAL DEPTH L L 622
Drillerts log of well 3}
Fort Huachuoa numbar ) well,
380 feet wost of east gate
Adobe R e e e e e T - 8 8
Boulder bed v s e = e - - o . 19 27
Adobé and boulderss = - w w w . - . é1 88
Sand, gravel, and boulders = = = = o o 2l 112
Adobe and boulders~ = =« « - o - . . 58 170
Loose boulders, very hard « o« e = « o 86 256
Adobe, gravel, end boulderse - = « - - 16 2712
Adobe, sand, gravel, and boulderse - - L1 319
Boulders, very hard, and olay = = = « o U5 365
Adobe and gravel - -« - o - . . . 52 - 7
Hard sand and gravel, cemented- « « - « 9 [5-'S
Adobe, send, and gravel = = - - -« . o 39 hés
Hard sand A L s I L&o
Water gravel end sand, showing water at
470 toet . ee e n e ow 1 o
and and gravel, oampacted = = - - - - 18 Las
Loose sand and gravel, wmter showing strong
at 188 foet R L 26 52l
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Table of Drillera' Logas, Fort Huamchuoa Area, Arizonae-comtinued

g Thickness Depth
(feot)  (foot)
Drillor'a log of well i~=Sontinued

Hard sand, gravel, and boulders « = = = Q) shs
Loose sand and gravel = =~ - - - - . . 35 580
Loose boulders = = = o - & - & o o 3 591
Loose water sand ani gravel - « .- o . P 615
Loose sand, gravel and boulders « = = » 5 620
Hard boulders “ = o e m 4w ome . g 629
Loose sand and bouldors= = = « w = = be 16 &5
Hard sand el . I 655
Loose sand end gra.val e L - 680
Adobe e e e e . e w12 692
Hard drilling, appurently drilling

in rock L - 701
TOTAL DEPTH - - L 701
Water raised to 450 feet, measured by

driller Feb. U, 1939

Drillerts log of well 35
FPort Humchuca Number 2 well,
900 feet west of east gate

Conglemerate, mediux HATd = = = = = = = Lo Lo
Clay and gravel =~ w o «w o« o o o o w 20 60
Sandstone and conglomerats, medium harde = = T0 130
Conglomerate, medium hard - - - « - - .70 200
Comglomorate with hard stratese = « = o o 70 270
Congloaerate, medium - - - - - - 225 295
Conglomerate with soft amtas- - - w = =15 310
Conglomorateo, modium = « o = = =« o o~ . 20 340
Sand - o - - cw o 2 e . ... L3 370
Large boulders « « = « w - = = . . [0 Lio
Sand and gravel - w - - o . o o . o 30 Lo
Water sand conglomerats « « o« - o o . o 37 L7
Oonglamerate with lots of water « = « - . L3 520
Hard conglamerate -« - - -« - o . o . . 30 550
Send conglomérate with water = = w - - = 50 600
Conglomerate, medium, with hard stratage - « 30 630
Gravel oarrying water~ - -~ « - - . . .29 650
Hard conglomerato- = o = o w v o o o Lo 50
Rogk = = = = =« w - o o o o 4 L . 1o
TOTAL DEPTH= - « = = = = w o o o = 710
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Desoription or well outtings from Port Huechuoa Hb. 2 well
by R. Be Morrison

M L]

The only aveilable samples of drill outtings are from the
Nos 2 woll. Thexe samples were takén overy 10 fest. They are
all similar in ocmposition of componsnt rock materials and

differ mainly in size of partioles ond in degree of sorting,

The rook materisls in all the samples are largely derived from *
gneissic or granitioc rocks, now in the form of fragments of
pink or whits feldspar, gquarts, gneiss, or granite. 4 noderate
smount (about 5 to 15 percent) .or gray or purple quartzite is
prosent, A pinkishered quarts feldspar (u.mdine)- porphyry is
distinotive but less abwmdant (generally less than 5 poroent),
Gray, white, or buff-colored limestone oocours as relatively
amall fragments in all the samples but omly in mmall amounts
(generally less than 2 percent0. Ocoasionelly there are a few
fragments of. a gray chert~liks rook with ooncholdal fraoture,
In general the limestone partioles are wellerounded but those
of the other rocks are angular to sub-rounded,

As 21l the semples apparently had been washed free of silt
and olay by the ccllector, thqy reprosent only the coarser
yortions of the strats encountersd. Appe rantly, howsver, the
materials range frm mediim sired send to at loast medium
sl,ed gravel. Below 600 feet and espeoinlly below 680 feet
the materinl is largely & more or less pobbly medium grained
sand.

Hone of the samples (the lowermost is from 700 feot) are
of such a character or camposition as to suffeat that the well
pessed entirely through the alluvial deposits and entered hard

rook,.
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Table of Driligrs’ Loga, Port Husochuca Area, Arizona--continued

Thickness Depﬁh

A > Loot) (foet)
Drilleris Jogs of we. : -

W. E. Lane, 13} miles southeast
of sast gate at Fort Huaohuoa,

Boulders « o oo - e ® e e W e - 275 275
Tight edey - . . W L. Ll . o _ 12 287
Cloan gravel - « o « w o o . . _ - 7 2h
Tishtcluy-----------21‘ 318
Deoamposod grenite = = =« w v o . - - 6 3L
TOTAL DEPMH - « « w« = o o o o o . 30l
L}
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