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Section 1 :
GENERAL
i-01. SCOPE OF STUDY
1. This study is composed of five related parts:

a. Iist and _analyze past, pzlesenf, and future water
requiréments of Fort Huachuca and .the 'off—poét
developments that affect the underground sAtorage of
the afea's wells, | ,

b. Compile existing data relevant to the present and |
possible future water sources available to Fort
Huachuca, both undell'ground and surface.

c. Bvaluate fhe data compiléd.

d. Determine.water rights of any available water sources.

" Recommendations for the necessity of develéping cther

water supply sources, for additional geological

investigations, and methods of conserving, preserving,

and increasing the existing water supply sources.

1-02 LOCATION AND TERRAIN

1. Fort Huachuca is located entir.eiy within Céchis_e C'ounty'r in
the southeast pbrtion of the state of .Arizona'. ;The most southerly

. boundary is approximately ‘eight miles north of the Mexican Inter-

““ national Boundary. The northerly boundary is approxirﬁatéiy 35 miles
‘..,‘_;.S._Quth,of Interstate Highway 10 (US 80). On.the easterly boupdary. is

" the small town of Sierra Visﬁa, and the smaller town of Huachuca City

USF200002008



lies on the northerly boundary. The westerly boundary, in general,,

follows the ridge line of the‘Huachuca Mountains. The easteﬂy '
boundary approaches within a mile of the thread of the San Pedro River.

2. The Fort Huachuca l\flilita.ry Reservation is irregularly
shaped and comprises a total of 73, 379 acres. Of this total area,
approximately one-third lies.in the rugged terrain of the Huachuca
Mountains and foothills in the southlwesterly portion of the Reserva.tiqn. o
The remainder of the.area slopes northerly to the Baboc.omari River
and northeasterly to the San Pedro River. These rivers :;Lre ephéf;nerél
streams that have their confluence approxiinately two miles northeast
of the northeast corner of the Reservation. Elevation within the
reservation varies from 3900 to 8700 feet above sea level.

3. ‘The Main Post area is located northeastei'ly from the

i

Huachuca Mountains; the older area being partially in the foothills and
at the mouth of Huachuca ‘Canyon.f :

' 4 Vegetation on the reservation véries from desert brush and
growth in the lower areas to oak, juniper, éine, and fir trees in the
mountainous areas. Ti’le vegetation is typical for this terrain in the
S‘outhwestérn section of the United States."

1-03 CLIMATE

1. The Fort Huachuca Military Reservation is climatically

dominated by mild ‘Winters and relativ.ely warm summers. The month
of June, ’WhiACh is the warmest monthk of the year,- has a fnean "cemper;

~ature of 79 degrees F. January, which is the coldest month of the year,
has a meaﬁ temperature of 47 degrees F. The mean yearly avefagé

temperature is 63 degrees F,
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2. Fort Huachuca has an annual average rainfall of approxi-
|

mately 13 inches. The maximum precipitation occurs during the
surnmer months while the area is under a strong thunderstorm
influence. During this period, thunderstorms accompanied by moderate
to heavy rainlare, in general, a daily occurrence. Fort Huachuca’
receives an annual average snowifall of 3.6 inches'.

3. The area has an average wind Velocitj} of 7 miles per hour
with the prevailing direction from thelwest/‘southwevst. Thé windiest
months of the year occur in the spring when peak gusts may exceed

i
75 miles per hour.

4. The above climatological summary is based on observations

and records made by the U, S. Arrny Meteoroldgicva‘l Team at Libby Army

CAirfield, Fort Huachuca, Arizona, latitude 31° 35! N, longitude 110°

20" W, elevation 4666 fe‘e‘tu ' 4 : . '

1-04 HISTORY OF POST

1. Fort Huachuca was established in 1881 Afor he support éf
Army troops in the A‘paché Indian Wars, and %:olay;ed a prominent partiin
the Villa Punitive Expedition into Mexico in 1916, Various troops of
C wvalry and Infantry Regiments occupied the Post from 1688 to 1942.

2. In 1942 the installation was expanded to serve as an Army

Training Center during World War IL
3. In the post World War II period, from 1947 to 1951, the

installation was closed, and a small crew, of civilian employees was

housed on the Post for fire protection and custodial maintenance.
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4. From 1951 to 1953 the U. S. Air Force reoccupied the Post

and utilized it for training Engineer Aviation troops., .

5. From 1953 to 1954 the Post was again placed in an inactive

status with custodial maintenance.

6.

In 1954 the Post was again activated and was known as the

U. S. Army FElectronic Proving Ground. In 1967, Fort Huachuca

became the headquarters of the U. S. Army Communication Command,

under which it is functioning as of this date..

1-05 GEOLOGY OF THE AREA . '

1. HISTORY OF GEOLOGIC INVESTIGATIONS

a. A brief geblogical investigation of the area was made
early in 1941 and was submitted as a part of a report
; for Water Supply7 Triangulaf Division Camp, Fort
) Huachuca dated A.ugusl; 20, 1941 (Ref. No. 1). ,
| b.

A comprehen.si_vle report was published in 1966 by the
U.S.G,S. as Water-Supply Paper 1819-D (Ref. No. 2).
This report c'overed';a period of four years of intensive
field investigations relati've to the basic .geology and
hydrology of the Huachuca”M_ountains and the alluvial
A i)lain from t“ﬁbse rmountains to the Saﬁ Pedro River.

These field investigations were made from the fall of

1959 to June 1963,

The report describes the geology, hydrology, and
availability of water. The investigation included the

‘collection and analysis of hydrologic data, including

b
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~well field analysis; determination of streamflow and
groundwate'r interrelations; determination of the
chemical quality of the waters; geologic mapping;
.collection and analysis of information from well logs
and borings; and det'ermination of geologic and hydro-
logic conditions that control the larger springs’in the
Huachuca Mountains.
This paper is &16 baclkgro.und for seve.ral fvoll.owing

-administrative reports and investigations, and furhished

«

the basic information for the planning of, and subsequent

redevelopment of the spring areas in Huachuca Canyon

)

and Garden Canyon, and the conveying of these waters

to the Post water system.

L dd

. GEOLOGY AND GROUNDWATER

a. A detailedl description 'of geologic conditioné iﬁ the FAort
Huachuca areé is contained in the U S. G. S; Water- |
Supply Paper 1819-D (Ref. No. 2). The-following para-
graphs are a brief summary of these éonditions.

b. The Huachuca Mountains a;;re made up of a faulted com-~

plex of granite, limestone, conglomerate, and clay~

stone ranging in age from Pre-Cambrian to Cretaceous.

The rocks are impermeable, and any water stored or

|

transmitted is dependent on fractures or solution

.cavities.
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The aquifer ini the area from the foot of the Huachuca

i

Mountains to the San Pedro River is made up of two

geologic formations termed the upper and lower Llllits
of basin fill. Information from well logs and a few
outcrops indicate that the lower unit of basin fill is a
poorly sorted, mostly‘heterogeneous mixture of silt,
sand, pebbles, cobbles, and boulders as much as a
foot in diameter. -Thé unit is about 235 feet thick in
the Post well field and Sierra Vista area, and is
: : ! :
thicker on.the westernside of the Huachuca Mountains.
Cementation is variable both vertically and laterally..'
Bedding is lenticular to tabular and some layers show
cross bedding. The upper unit of basin fill consists of

weakly cemented, soft reddish brown clay, grax'/el, and

silt., It grades from a very permeable alluvial fan

gravel near the mouths of maj or strearns along the'
Huachuca Mountains to relatively impermeable silt and.
limy clay containing a few sandstone beds near the San
Pedro River at Charleston. The upper unit of basin
fill is 450 to 620 feet thick in the Post well field but is

only about 10 feet thick along the San Pedro River.

Both units of basin fill have been tilted slightly, the

lower unit as much as 20 degrees and the upper unit as

P
=

~..much as 5 degrees. The lower unit of basin fill is

apparently cleaner and more permeable in the basin
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away from the mountain front and apparently is the ,

better water producer. However, the permeability of

the lowe.r unit is somewhat spotty, dependi—ng on parficle
size, sorting, and cementation, and véries from fair

to good in one area or depth, and from poor to fair at
another area or depth. The upper unit of basin _fill has
been divided into three p-rincipal fécies on the basis of !
gra-i-n size and mode of ciepo.sivtion. The facies are fan
gravel ‘neark tﬂe Huachuca Mountains with good to v:pry '
‘good permeability, clay and silt facies near the San

Pedro River with very poor to poor permeability, and

sand and silt facies in the intervening areas with fair

b

to good permeability.

!

“Terrace deposits and recent stream alluvium cover a

a1 hh

large part of the pfesent land surface between the
Huachuca Mountains énd the San Pedro River. They
are very pern.')eable.but relatively thin, and mostly
above the groundwater table, Thejr’ contribute to the
groundwatef resources by providing open channels for

surface water to infiltrate to the basin fill units.

4
==
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Section 2

PAST AND PRESENT WATER SUPPLY

2-01 HISTORY OF WATER SUPPLY ON POST

The original Army Post at the base of the Huachuca Mountains
was established in 1881. The water supply was obtained from springs
in Huachuca Canyon for a period of almost thirty years.. In 1911, =
collecting works was constructed near the junction of Garden and
McClure Canyons with small pipelines up the canyons to several springs.
An 8-inch steel pipeline seven miles long was constructed from the "
collecting box to a 250, 000 gallon masonry storage reservoir and a

small round tank (20 feet in diameter and 10 feet deep), During the

same year, investigations were started and considerable sums were

s

spent in prospecting for additional water supplies. Many test 'holgs

'.were drilled near the mouths. of Garden and Huachuca Canyons to depths

up to 1000 feet with‘out much success. A small amouﬁt of water was
fqur_d in one.8—inch diameter Well' in Garden Caﬁyon - this was drilled
ab.d an air lift pump installed in 1912. Seventy gallons a minute could
e pumped from this well fof about half the time, or about 50, 000
allons a day. This well was used to augrﬁent the spring flow in times
Jc‘ir“ought. In recént years, this well has been sealed off and

doned. In 1919, concrete inlet boxes were constructed on many of

'springs and several more springs were brought into the system. At

-
—
=

till later date, several small concrete dams were built to catch staall

7

e

face flows from seep springs in the canyons between the larger

ngs already developed.
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In-1936, the water problem again bécame acute and in that year
a b-inch diameter test well was drilled near the present main".gate of -
the reservation. Good water was found in quantities beyond the capacity
of any test pump that could be used in this well. A plunger type purnp
~:;jWa.‘s installed in the well in September 1938. This new source was

;{‘:further developed in January 1939, when a l14-inch diameter well was

"é_ompleted 90 feet west of the 6-inch well. A supply of water was
: ‘ehCOLlnter'ed at approximately the same depth as in the 6-inch well, and

té\sts showed a discharge of 700 gallons a minute with a drawdown of
; |

-

a concrete "clear-well' from which the water was boosted to

ost reservoir through a new 10-inch, steel, high pressure main.

TR

- 250,000 gallon concrete reservoir was constructed just below the

L

¢

servoir in connection with this development.

In 1'940; further development was carried on with the drilling of

d 14-inch diameter well approximately 500 feet to the west of

|
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Appar eﬁtly in the years following World War II, during the

Post's inactive period, the original 6-inch well was removed from
service and now serves. only as an observation well. Also, the‘spr-ing
-, collection and transmission lines from Huachuca and Garden Ca.nyons
fell into disrepair and were not used or usable for Fost water supply.
.‘ Therefore, in recent years up to June of 1970, the entire Post
v{}ﬁater supply was from the six deep wells clustered in an area about !

.‘lf‘.‘-?'irl/Z_miles long, between the Post's Main Gaté and. East Gate, and

about 1/4 mile wide.

b i

[
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northeast of the Main Post Area. The 1970 Census for Tombstone

;
shows a population of 1233, The principal source of water for Tombstone
for many y’éars was a group of springs in Miller Canyon in the Huachuca
Mountains, five to six 'miles south of.the south Bounda.ry of the Post.
These spring waters were brought together and conveyed, by means of

a pipeline, across the San Pedro River Basin to Tombstone. In lateri

years, wells have been drilled in Tombs_tone, which serve as the

- principal source of water today. However, the pipeline from the

i Huachuca Mountains is still in use and does contribute some waters: for

|
Tombstone's domestic supply. It is not considered a reliable source

ce, according to Tombstone authorities, the spring flow is quite

variable and dependent on rainfall and snow-pack in the mountains.

For the most part, the area's wells were scattered throughout
asin at the various ranches and farms, and the draft on any of
these wells apparently was never sé_fibus enough to cause problems for

K}

the owner-user. The records on these wells are somewhat nebulous.

umber of them are listed with pertinent available information in

and incorporated in recent years. Sierra Vista, just out-
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sl bl

Hids

o dbeadl.

jkfi:.vtll clustered in an area near the main gate of the Post and can be

12

Huachuca City, just outside the Post's North Gate, is of more
!

recent origin and due to its geographical location will probably not.

experience the rate of growth enjoyed by Sierra Vista.

‘ Water for both of these satellite communities is obtained from

wells tapping the same aquifer as the Post wells. The major water pro-

;“‘-'viduction wells for the Post and Sierra Vista, about 15 in number, are

contained in a circle of approximately three miles in diameter. The

fé,sult of this high concentration of wells in this locality has been a !
o ;

lowering of the water table in this vicinity in what is commonly called

Data oﬁ the Post's wells is summarized in Table 1. t Wii]. be

; the data given for this well as to static water level, drawdown,

uction are not current data but are taken from 1966 records.

.is“g‘-i er in Table 2. The data in this table was assembled from

in References No. 1 and No. 2 and Post records. It will be
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development of various springs; the collection of their waters; the

1

collection of stream underflow waters in perforated pipes; conducting
all waters through sand-traps and to the Post water supply with

chlorination just prior to introduction into the system.

2-05 POST WATER PRODUC TION

1. Water production from the Post well field is tabulated, in
iable 3, for the years 1964 through August 1970. ‘Nlaximum—day—per— o
m‘.onth water production for the years 1960 through Méy 1970 is
taﬁillated in Table 4. . B ' , ‘

2. Water production from the spfings in Garden a.nde_uéLchuca

-POST WATER STORAGE

Water storage facilities for the Fort Huachuca water system are

sted in Table 6. This tabulation does not include the ground storage

ﬁks at each well into which the wells discharge prior to having the

WATER QUALITY

».r:v'W:_a.__ter samples have been collected intermittently since 1941

ferent periods of time; as well as the average values of

ristics as found in all waters derived from Garden Canyon and

Canyo_r_l from tests made on these waters between 1941 and
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2-08 OFF-POST WATER SUPPLY

[

1. Huachuca City's water supply consists of four existing wells
and is owned and operated by the City. A new well is planned for con-
. struction in the near future. Of the four wells used by the City, only
| two are in daily use, one is not equipped, and.the, fourth is a private
}\X/féll which is utilized as a standby for the system. Production records

ajl},:‘e as tabulated in Table 8.

2. The Sierra Vista area is served water by three different

 privately-owned water companies. These companies are the Southwest
. . !

Water Company with six wells, the Arizona Water Company with four

Lo

T

ol

€
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Section 3

ON-POST FUTURE CONDITIONS

©3-01 BASIS FOR FORECAST

1. The nature of population expansions and reductions at a

fnilitary‘ post is, normally, as a result of a change by units. The

curves associated with population records from municipalities are
therefore dissimilar to the fluctuations shown for military posts.

2. Existing facilities, facilities under construction, and

vpl'a'.:imed facilities for family housing, barracks, and BOQ's are inade-

Wl

e to meet the requirements of the 1966 DA Stationing Plan. The

ing tabulation is from records of the Office of the Post Engineer.

1966 DA STATIONING PLAN

| Officers 783 ;

- Enlisted Men 6,935 -
B Total Military 7,718

k Non-Resident Civilians , 1,800

‘ON-POST HOUSING SPACES

CELM. - .M. Off.
Barracks ~ Housing BOQ Housing
1,830 1,229 94 257
1, 630 100 - -
789 100 209 -
E " Totals 4,249 - 1,429 303 257
] Grand Total = 6,238 Spaces
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3.. Post population as calculated from the above figures and the
. . i
criteria as set forth in Department of the Army Technical Manuals, is

as follows:

Resident , :
BOQ ' 303
Officer Housing 257 x 4 1,028
; E. M. Barracks . 4,249
E.M. Housing 1,429 x 4 5,716
Total Resident 11,296 -

Non~Resident

Officers 783 - (303 + 257) 223

E. M. 6,935 - (4249 + 1429) 1,257 )

Civilians 1,800 ‘ . ’
Total Non-Resident 3, 2-%_

Effective Population 11,296 + 3280/3 = 12,389
Design Population = 12,389 . x 1.23 Cap. Fact. = 15, 238

4. Future population is based upon the assumption that the 1966

tioning Plan will be in effect and that the Post population will be

sl

iving with an increasing use of home washing machines,

¢

garbage disposals, evaporative coolers, and added yard

Al
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For the above reasons it is felt that the per capita demand for
: a

water use on the Post should be set higher than the 150 gallons per
' capitg per day criteria prescribed in the Technical Manual.sg

6. Fire flow requirements on the Post will be satisfied by
reé“erve in the existing water storage facilities and not by production
' fac.»i_litie S.
> 7. Use wﬁll be made of sewage effluent for the purpose of
krr’ig;ating the golf course and parade éround areas. This will decrease

the draft on the potable water supply system by approximately one mgd
ot : : 1
during irrigation time periods but would not serve to decrease the per

emand figure.

The spring water supply for the Post will be capéble of

quantity is conservative as compared to the estimated expected

£1.2 mgd average as given on Page 3 of Reference 5.

[RRRA

An estimate of the future water demand based on the
set forth in the Technical Manuals, is as follows:

"REQUIRED DAILY DEMAND .
- Design population 15,238

‘Water Allowance 150 gpcpd.
15,238 x 150 . 2.286 mgd

{834 mg Yearly)
. PEAK DAILY DEMAND

Al

2,286 mgd x 2.5 5.715 mgd
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2. A more realistic estimate of the future water demand

would be based on current usage, as shown by the following figures:
Current annual use:

'1, 100,000, 000 gallons per year

or 3, OQO, 000 gallons per day
Current manpower (per Post)

Effective = 12, 056

Design 14, 830 | - | "
Current usage

3,000,000 = 14,830 = 202 gal./capita/day | ‘

alli

of the above f‘igures, as well as the reasons presented in

it is not unreasonable to assume that future per capita demand
pproximately 200 galions per cai:nita per day, and that future
at_ef dém;and Qould fhen be és follows:

REQUIRED DAILY DEMAND

3 Design population ' 15,238
3 Water Allowance 200 gpcpd
= 15,238 x 200 : 3.048 mgd

(1112 mg Yearly)
PEAK DAILY DEMAND

7.62 mgd

whose principal source of

require that the required

USF200002025
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approximately 23 pércent. An additional factor of safety is inje'cted

{

when the water supply obtained from the springs is figured into these

conditions. Since the supply from the springs is not as yet a proven
- quantity, no definite figures can be assigned to it for the purpose of
¢ calculating daily production at any given time during the year.

4. A graphic depiction of the record and forecast for water

kproduction on the Post is given on Figure 1.

ceallbiadlin

i

s d)
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-_'5513 five years, or from the Special Census of 1965 to the 1970 Census,

20

" Section 4

OFF-POST FUTURE CONDITIONS

4-01 BASIS FOR FORECAST

1. Population in Huachuca City and Sierra Vista will increase

. at the same rate for thenext ten years as it has increased in the past

2. Water demand on a per capita basis will increase over that

‘Vif“f’ndicated in Table 8 for the satellite communities. For Huachuca City

: : !
a factor of 150 gallons per capita per day will be used, and for Sierra

Vista a factor of 175 gallons per capita per day will be used.

3. Population, water demand and producticn in the ocutlying

és on the widely scattered farms and ranches will remain the same,

POPULATION FORECAST

The population record and forecast is graphically depicted on -
2 for both Huachuca City and Sierra Vista.. The forecast
a population in the Sierra Vista area of 10, 750 by 1980, and in

‘City an increase to 1, 825 by 1980,

r Huachuca City. This increase is craphicall depicted on
; grap y T
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water level decline. This condition is caused by mutual interference

21

Section 5

POST AND SIERRA VISTA WELL FIELD

'5-01 GENERAL

The fact that all wells within this portion of the San Pecllro River
Easiﬁ tap the same aquifer, and the added fact that the majority of the
x\;élls for the City of Sierra Vista and all the wells for the Post supply
lié:within an area three miles in diameter will lead to accelerated

©

of ,th‘e drawdown cones created by each pumping well which will detrease

water levels in the area of the well field. This condition is

on Plate 1 by the closed grouhdwat"er contour in the well field

mnderground waters in the well field, is shown on Figure 4.

-

ilagram illustrates that, even though Fort Huachuca
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At present, Fort Huachuca uses approximately threce times the

amount of water from the well field as does Sierra Vista; howaver,
with the full development and use of the spring waters and reclaimed
sewage and due to the projected growth of Sierra Vista the ratio will

drop to approximately 1.5to 1 in 1980,

22
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- Section 6

WATER SOURCES AVAILABLE TO FORT HUACHUCA

6-01 PRESENT EXISTING WATER SOURCES

1. The principal present soﬁrce of wat‘er supply for the Post
is from the underground waters stored in the aquifer within the Upper
‘ ~  and Lower Units of Basin Fill of the San Pedro alluvial basin.

This s.ource is termed priﬁcipal only in the sense that it is
:present_é.nd available, with the quantity dependent upon the capacity of
the wells and pumps which tap this source. A However, it must be ! ‘
rf"ememBered that the groundwater is a resource which can be irrevocably
aged by imprudent planning Iand continued overdraft and over-

development.

2. The other source of water supply for the Post is the, spring

19-70‘2,‘ and there has not been adequafe historical background to

wolllea dl s

t fl;ture vield. However, it is known that this source of water
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kf»from the sewage treatment plants. This _efﬂuent is to be used for the

; ifi__a separate system from the potable supply;

24

of these éanyons and therefore the supply can be highly variable. It
is felt that there may be times when the am;mnt of water from this
source may exceed the total demand of the Post and the surplus going
to waste; and at other times it i‘nay form only a small portion of the

Post's water demand.

3. A third source of water, supply for the Post is the effluent

i‘;rrigation of the golf course area and the Chafiee Parade Ground. It

1s not adequate for potable use and is pumped, piped, and distributed

o3 !

The use of this sewage treatment plant effluent for the purpose
';rigatihg the golf course a,nd-para.de ground will decrease the demand
ater for thié purpose from fhe Post's water sy‘sté:‘m in the future.
.H‘dW'ever, it will not decrease or have any effe.ét upon the ovefail per

capita demand forecasted for the future use on the Post.

In other words, for every 100 gallons of water produced for
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sewage and be available for irrigation use, less a small amount of loss

in treatment and evaporation.

There is no prescnt need for further development of this source

of water because water of this type can be used only for non-residential
irrigation (or non-crop irrigation).

6-02 POSSIBLE ADDITIONAL WATER SOURCES

1. A possible additional water source that can be considered

is the development of spring areas in the Huachuca Mountains outside

the Post, south of the Post's south boundary line.

‘gmmfsl.i’r(n:zﬁ.:ﬁﬁ%——

. {

There are several canyons in the Huachuca Mountains, which

dLi

LR

drain toward the San Pedro Basin, in which springs are located.

Notable among these is Miller Canyon where springs have served as a
' g y _ P g

2l

source of water ior the Town of Tombstone since the late 1800's.

2. Another additional s_o‘urce of water is the springs on the

L1

western slopes of the Huachuca Mountains. These springs are widely

scattered and yield only small amounts of water.

3. The only body of surface water in the area is Parker Lake;

‘a small, artifically made lake formed several years ago by the damming
of Parker Canyon. Parker Lake is located about five miles south-
esterly from the westerly boundary of Fort Huachuca. and is

incipally a recreational lake on the Coronado National Forest

roperty, The lake is about 200 surface acres in size and is fed by

urface run-off and springs.

L

Use of this water as an additional source of water supply would
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of this water and a quantity. Secondly, use of this water would be
extremely expensive as it would be necessary to build, opcrate, and

maintain a booster pumping station to lift the water over or around

the Huachuca Mountains, a long water transmission line through

extremely rough country to deliver the water to the system, and a

surface water treatment plant.

4. Another additional water source in the area is the water

in the San Pedro River. However, at present these waters are involved
in the Central Arizona Project, a plan which envisions bringing watr'?r
from the Colorado River to Central Arizona; and as a part of the overall
plan, construction of a dam in tlﬁe narrows at Charleston which would
ifnpoun.d the waters of the San Pedro and form a lake. If and when

this dam is completed ‘and the lake formecl,‘ then there might be a

possibility that water could be allocated from this body of watex for

Jid_L

use by Fort Huachuca. This time is probably more than 10 years in
the future. At present, the Post Engineer for Fort Huachuca has filed
with the U. S. Department of 1_:he Interior,. Bureau of Recl_ama’cion,
Central Arizona Project, an "Expression -of Interest in Project. Water"
“for securing 12, OO'O acre-feet of water per year.

5. Ancther water source is in the Blacktail Canyon area and

West Cater area where four springs are located.

alldh

Fach of these springs

could be developed in the same manner as Garden and Huachuca Canyons,

cofee

namely with a cut-off wall, perforated pipe, filter gravel, and covered

P

with select fill. Blacktail Canyon is seven miies to the furthest

spring where Garden Canyon is eight miles to the furthest spring.
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Section 7

RECAPITULATION AND EVALUATION
OF WATER SUPPLY SOURCES

7-01 SPRING SUPPLY

1. To all intents and purpbses the water supply from springs
in Huachuca and Garden Canyons is almost fully developed. The actual
quantity of water which will be available from this source is still a
matter of conjecture due to the short peri'od of time thé.t; this system

has been in operation.
!

2. Additional spring supply from canyons off—post and farther
south in the Huachuca Mountains could probably be developed. The
actﬁal quantity, quaﬁty, and reliability of these sources are not known
as the scope of this report did not entail t‘ne'exploration for and/or
developﬁ'] ent of additional sources. _Ther.e‘fore, it is known only thaié
springs are pfesent in canyons south of Fort Huachuca, that some of
these waters are uncioubtedly privately owned, and tha@ prdbably' some
of these waters could be contracted for or collected together and
transported to the Post for use in fhe water system,

3. Springs on the west side Qf the Huachuca Mountains yield
"Olnly small amouﬁts of water and are not conside»red as a reliable
ource. The above, coupled with the fact that the waters would have to
& pumped across the m‘ountains ior use in the Post's water system,
vould: place this

supply of water as having a low priority comprising

last possible source in the case of an extreme emergency.

4
H
e
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7-02 UNDERGROUND WATER SUPPLY

1. Underground water, as delivered to the Post water system

by the wells, is the principal source of water for the Post, as earlier

defined.

Water level records and Plate 1 clearly show that the water
table in the area of the Post Well Field has been depressed over a wide
area, and the water level has been dropping at the various Post wells

at a rate which ranges from 1.0 foot to 2.0 feet per year during the

life of the wells. This situation is aggravated by the fact that the

3

water supply for the Town of Sierra Vista is obtained from wells

tapping this same aquifer. The majority of their high-production wells

are so close to the Post wells that a mutual interference of the
depression cones has occurred. There is no indication in the well data
records or operating methods of the Sierra Vista water systems which

will change or alter this condition.

Therefore, in future years, the cone-of-depression in the water
table will beéome deeper and wider in extent. Cons equelntly, Wells
will have to be deepened and larger pumps and motors installed in

order to lift the water from a greater depth,

2.

The underground water in the San Pedro alluvial basin is
the best and most dependable source of water for the Post's water
supply.

There is a large area which encompasses nearly the enfire

East Range as well as the area north of Libby Field in which the under-

ground waters are virtually undeveloped.

%

T

R—————e S

ot
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7-03 SURFACE WATER SUPPLY

1. The expense of construction, operation, and maintenance

of the facilities required for the use of Parker Lake waters, plus the

fact that the quantity of water available, if any, is unknown and would
remain so until negotiations with the Forest Service could be finalized,

makes this a very doubtful source of water supply. Due to the above ;

factors, it is felt that this possible source of water supply should be - i

3 g T

eliminated from consideration, except as a last resort. .

| 2. Sometime in the future, upon the construction of the
CharlestonDam across the San Pedro River as a part of the Central
Arizona Project, the proposed lake would be adjacent ﬁo the east

Boundar‘y of the Post. The completion of this project, however, is

probably more than 10 years in the future. Also, there is no

i bl

assurance that waters from this project will be allocated to Fort

Huachuca's use.

Lol

|
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Section 8

CONCLUSIONS

8-01 WATER SOURCE

1. The Post has developed readily available sources of water

within a reasonable transport distance to the point of usage.

2. Further dévelopment of springs in off-Post areas is a
.d:o:ié:lj»atful venture due to unknown quantity, Aquality., a.nd,availability of
rlghts to these waters. For all practical purposes, surface water in
.'t:heft‘kk‘a_rea is non-existent, at present. 1

3. The best water source, from the point of quantity and

availability, is the groundwater contained in the Upper and Lower
of Basin Fill of the San Pedro alluvial basin.

WATER QUANTITY

1.  The two present sources of water supply, the Huachuca

WATER QUALITY

1. The water from both present sources is of excellent

ality. and is satisfactory for most uses without extensive treatment.

4 . PRESENT WELLS AND WELL FIELD

1. The wells in the Post well field and the majority of high-~

8 9

duction wells producing water for the Town of Sierra Vista are so

" Jl.t,_l. :

‘S§3-1yv grouped that the pumping operations has created an accelerated

ter level decline owing to the mutual interference.
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2: Due to this steady lowering water table in the well field; it

is pr obab

le that at some time in the near future the Post will have to

lower several or all of the pumps in the wells and/or will probably

hgﬁ_fe to increase the size of the d.riving'motor and possibly the pumps

in order to maintain production to meet the water demand. Further,

it may become necessary to deepen several of the wells in order to

’

The rate of decline of water levels in the well field ares

ould be reduced if the rate of pumping from the aquifer in this ares -
reduced,

It is unlikely that the water levels in the depression cone would
o_i*npletely

Teécover even if the Post's wells were curtailed or a.’bandon'ed

expanded pumpage by Sierra Vista would exceed the recharge to
the_w.‘ell field, However, the rate of deéline could be decreased if the

ost.developed several new wells at least two miles distant from the
nt well fiel’cL The mutual interference of drawdown cones caused

~h well could then be reduced to have minimum effect on the water

In order to attain optimum conditions, it will require a ca

H

eful

1alysis of pumping regimen, peaking conditions, and site location of

new wells.

~ -OTHER WELLS IN AREA

1. Other wells in the ar

ea of the San Pedro River Basin,

luding those of Huachuca City, do not affect the present Post

at'e_i"‘l s upply.,
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2. There are no existing wells adjacent to or available to the

USF200002039
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Section 9

RECOMMENDATIONS

9-01 DEVELOPMENT OF OTHER SOURCES

1. It is recommended that no immediate consideration be given
or use of existing sources of water other than

those sources being used presently. These other sources are either of

mminor quantity and/or economically unfeasible for development or use

2. It is recommended that Post authorities keep abreast with

he future developments of the Central Arizona Project and at the

appropriate time, under the laws and regulations then existing, to
: : &

dvance their application for use of waters from this Project.

.02 GEOLOGICAL INVESTIGATIONS

i

1. It is recommended that no further area-wide geological

nvestigations be undertaken for the purpose of finding additional water

2. Itis recommended that hydrogeological inve stigation be

ween Sierra Vista and Huachuca City on the Post

otential groundwater resources in the .

nﬁade, in the érea bet
property, to ascertain the p
Upper and Lower T_Tnths of Basin Fill in regard to depth, permeabili"cy,
d potentiz;l produc;cion.

3. It is recommended that hydrologic studies be made which

‘are required to reach firm conclusions with regard to the amount of

: _Q_Verdraft of the groundwater supply and what effect a new well field

\3\',:111 have on long terrn supply.

USF200002040
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CONSERVATION AND PRESERVATION OF EXISTING WATER

SOURCES

1. SPRING AREA SOURCES

a. Itis recommended that development and management
of the watershed areas for these sources be maintained
on a.high level and that any applicable advancement in
the science of said watershed development and v

management be incorporated into these areas by the

Post authorities. ‘

-

3 : b. Itis recommended that these waters be used as a

dochlais

prime source for water required by the Post prior to
the use of any other water for potable supply.

c. Itis recommended, after a record of flow versus use

has been established and it is found that a surplus of

water exists at high flow and low use periods, that
thought be given by the Post authorities concerning the
econornic feasibility of impounding thése surplus waters

and constructing a surface water treatment facility for

their use in the water system.

USF200002041



2. GROUNDWATER SOURCE

=

It is recommended that an additional water supply be
developed from the groundwater reservoir that occurs
in the alluvial Basin-Fill sediments on Post property

between Sierra Vista and Huachuca City. The con-

struction of wells in this area will provide groundwater

to assure an adequate supply to meet the average daily
demand requirement .of 3.05 mgd. The water pumped
from the new wells will serve as aurfmentatlon to the
waterlfrom the Spring ‘Areas and e.:clstlnc well field.
In the recomm_ended area, there would be a minimal

depression-cone interference and water level decline

by pumping in existing wells if wide spacing between

wells is maintained.

The following procedures are recommended to fully

explore and develop the optimum well yield.

1. Conduct a geophysical gravimetric survey from
Léundry Ridge along a line N 500 E to the north
boundary of T 21 8, R 20 E as shown on Plate 1,
to obtain data on the depth and thickness of the
alluvial sediments.

2. Construct a minimum of three, 8~inch e ploratlon

test boreholes to ootaln subsurface hydrogeological

data. Approximate locations for three sites are
shown on Plate 1. The exact locations will be

dependent upon the results obtained from the

USF200002042
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gravimetric survey. At least one of these

t.
exploration holes tc be constructed to a depth i

of 1500 feet if condilions warrant. These 8-inch

| diameter exploration holes shall be constructed 5%
with a medium-sized rotary rig capable of drilling .
2000 fect of alluvial materials. Samples of drill | ;
; cuttings are to be collected and core samples ;:
| are to be obtained at specified depths. T

3. Obtain a down-the-hole geophysical well log upon:

the completion of each well, consisting of
. g

Asdbi ol

Electrical Re sistivity, Self Potential and Gamma-
Ray logs. If i’lo].es are drilled with cable-tool

and cased, Gamma-Ray logs should be 'run
through the casing. These data are required to

j ' select the optimum site and design the test-

production well,

Construct a test-production well equipped with a
minimum l6-inch slotted casing or screen.
Tentatively, itis estimatéc"x that this well would be
within the triangular area enclosed by the three
exploration well sites.(Plate 1). The exact aepth
B and optimumn well design will be determined from
| : the data obtained from the exploraticon holes. If

epth of the test-production well is less than 1000

feet, it is suggested that a cable tool or churn

USF200002043
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drilling method would be more economical ana
achieve optimmum well development. A rotary
drilling method should be employ;ed if the well depth
is appreciably greater than 1000 kfeétu
5. Perform an extensive pumping test on the com-
pleted test production ' well. Itis suggested that
the Eest have a minimum duration o-f 10 days and
the explora'ti'on wlells be utilized as observation
v&ells during the long-term test. The exact pumping
i
rate will be dependent upon the exploration héle data
and preliminary indications‘of yvield from the test
production well. The data obtained from the
purpping test will indicate how many adciiti onal
wells will be needed to produce the required
water supply. The daté collected from obse:va.tiqn
(exploration) wells will be used to make a preéliction
analysis.on the extent and rl;lagnitude of the
depression-cone.
It is recommended that a quantitative assessment and
prediction analysis be prei;ared' frorn the data obtaired
from the exploration and prodgction wells, pump test
results, and the optimum well field design. A long

term prediction of the future water levels and the

extent of the depression-cone is needed to design the

optimum pumping operations regimen. Several

USF200002044
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alternative pumping schemes of new well field versus

existing well field should be analyzed to assess the

"areal decline on water levels, pumping lift, and

pumping costs.

It is recommended that an analysis be prepared on the
optimum purmping operations and alternatives, to pro-
vide answers to such questions as, which wells s'!hould'
be pumped in the Post's existing well field? Shall the
new wells be pumped to furnish water for peaking

requirements, or should they be pumped at an optimum
maximum rate and the supplemental supply to be

obtained from existing wells?

In the event (which appeafs most unlikely) the results

_obtained from the ‘explorati'o'n holes are not favorable

for water development, consideration would be given
to the exploration and development of groundwater in
the area northeast of Garden Canyon in the. eastern
half of T 22 S, R21 E, followiﬁg the same schedule of

procedures as outlined above.

.

3. SEWAGE EFFLUENT

It is recommended that the effluent from the sewage
treatment plant be utilized for irrigation in the golf
course area and parade ground to its greatest

practical extent.
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Table 5
WATER PRODUCTION - SPR,I.NG SUPPLY
GARDEN CANYON AND HUACHUCA CANYON SYSTEMS :
Month Total Production (1000 GalT ) ‘
June 1970 6,668.8 (222,000 gpd)
July 1970 4,968.0 (160,00d gpd)
Auvgust 1970 490.6 ( 15,850 gpd)*
Septernber 1970 8,507.2 (255,000 gpd)=
October 1970 13,117.2 (425,000 gpd)
November 1970 9,432.1 (314,000 gpd) §
December 1970 8,398.8 (271,000 gpd) ,
Total not including
August & September 42.5 mil. gal. .
| -+~ 5 =.8.5 average per month
or 102 million gallons per y;ear
* Not fepresentative. Collection system was not operated for most
of month. ' '
—
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Huachuca City

Sierra Vista

Southwest Water Co.
Arizona Water Co.

Cochise Enterprises

(Estimated)

Total Sierra Vista

A.rizona Water Co. Wells
Average for 1969

Village Meadows No. 1
Village Meadows No. 2
East Sulger
West Sulger

Table 8

Total ;
Production Gallons
in Million per Capita
Year Gallons per Day
1967 50. 38 116 :
1968 56. 17 135 :
1969 57. 10 130 i
1968 258.8
1969 279.0
1968 53.2
1969 2.9
1968 45,3
1969 49.0
1968 357.5 158 !
1969 390. 5 163 ;
Discharge Drawdown
GPM Ft.
340 40
350 30
50 1
23

OFF-POST PRODUCTION RECORDS
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SPRING SUPPLY BY FT.HUCHUCA:

i

3 1000

800

PER YEAR

600

400

200

[ P

FT. HUACHUCA

RECORD OHLY

i WL, GAL. PER YEAR

1o e lid

RN 1980

FT. HUACHUCA
SIERRA VISTA

TOTAL

1,010

992 {1,032
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