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SUIARY OF GROUND WATER SUPPLY CONDITIONS

FORT HUACHUCA ARIZONA

Authorization The present study was initiated by Engineering Division

Service Request 511.70-l following conference in Sacramento California on

15 June 1970 as described in the Service Request

Purpose and scope The purpose of the study is to gather information

and data on ground water conditions in the Fort Huachuca base area and to

recommend further action The present report summarizes existing informaton

recommends further col3ection of data and recommends drilling of additional

wells to increase the knowledge and perhaps to increase the supply of

ground water for the base It was prepared by the Geolo and Concrete

Section Foundation and Materials Branch Sacramento District

Location and description Fort Huachuca is located in Cochise County

in Southeastern Arizona It is about 75 miles southeast of Tucson by road

and about 15 miles north of the international border The post boundary

extends almost to the San Pedro River on the east and to the Babocomari

River tributary stream on the north The south boundary of the post

is marked by the crest of the Huachuca Mountains northwest trending mountain

range that dies out about miles northwest of the post headquarters area

Thus Fort Huachuca is located within roughly triangular shaped sub-basin

of the San Pedro River basin. Geographical features discussed in this report

are shown on the accompanying map Fig

The climate of the Fort Huachuca area is mild sunny and dry According

to rainfall records summer thundershowers in July and August account

GEOLOGy SECTION
Ak Coçy

DO NOT FEHflE



for about 50 percent of the areas annual precipitation and light general

rains in the winter months are common The average annual precipitation

at the Fort is about 15 inches at the crest of the Huachuca Mountains it

may be as much as 25 inches

Description of present post water supply At the present time the

daily post water usage ranges from low of about 1.7 million gp gallons

per day to high of almost million gp near the end of the dry season

when irrigation is at its peak Of this it is estimated that.about million

gpd are used for irrigation Prior to June 1970 all water for Fort Huachuca

has been obtained from six water wells located near the boundary of the base

between Fort Huachuca and the adjacent town of Sierra Vista Water for

Sierra Vista is supplied by private wells several of which are within mile

of the post well field The concentration of approximately dOzen wells

within few square miles results in heavy pumpage of relatively small part

of the ground water basin Th post well field presently has total capability

of about 3900 gpm gallons per minute or 5.6 million gallons per day if all

pumps run for full 24 hours In other words during the maximum use period

all the pumps are required to run almost continuously around the clock and

if pump or well failure should occur the peak demand would not be met

recently completed construction project develops some water from

springs and underground seepage in Garden and Huachuca Canyons which flow

northeastward from the Huachuca Mountains The new system was put into

operation on 29 May 1970 and began contributing total of about 300000

gpd By the end of June traditionally the driest time of the year the



flow had dropped to 168000 gpd In July when the summer rains begin the

contribution from these two canyons is expected to increase so that the

average year round usable flow may be as much as 1.2 million gpd This

water will be considered to be the primary source fQr Fort Huachuca in

the sense that it will be used first and the well field will make up

the additional water needed Therefore withdrawals from groundwater

storage will be reduced because of the collection facilities in Garden

and Huachuca Canyons However the period of peak use generally May

June and July coincides with the period of lowest surface flows and

most of the peak production still must come from the well field

Another recently completed project makes processed sewage effluent

available in sufficient quantity to irrigate the present golf course

300000 gpd and plans have been made for another secondary treatment

plant which will provide irrigation water for an addition to the golf course

and perhaps other irrigation water if this use is approved by the Surgeon

General Thus 300000 to 600000 gpd of ground water will be saved during

the irrigation season when water use is greatest

Present maximum use at Fort Huachuca may be taken as million gpd

Average contribution from Garden and Huachuca Canyons during the dry season

apparently is about 200000 gpI and savings from use of processed sewage is

about 300000 gpd This leaves net maximum use demand of 4.5 million gpd

The current Technical Manual on Water Sources TI4-5-813-2 states in paragraph

lOf that sufficient number of wells will be developed to yield the required

daily demand for water in approximately 16 hours Production of 4.5 million

gnd in 16 hours of pumping per day requires total pump capacity of 4700 gpm



or 800 gpm higher than existing total capacity AddItion of two new wells

similar to existing wells would satisfy the TM criterion

The water from the post well field is of excellent quality and the

quality does not seem to be deteriorating after 28 years of pumpIng from

the aquifer comparison of water analyses going back as far as 1941 shows

little pr no change in mineralogical composition The concentration of

dissolved solids is low ranging from 180 to 249 pn and the hardness as

calcium carbonate ranges from 124 to 196 ppm Other mineral concentrations

are low

10 Previous investigations comprehensive Investigation of the water

resources of the Fort Huachuca area was carried out by the Geological

Survey in cooperation with the Army from the fall of 1959 to June 1963

The results of that InvestIgation are published In report Water Resources

of Fort Huachuca Military Reservation Southeastern Arizona Geological

Surve-r Water Supply Paper 1819-D 1966 The report describes the geology

hydrology and availability of water The investigation included the collection

and analysis of hydrologic data including well-field analysis determination

of streamflo and ground-water Interrelations determination of the chemical

quality of water geologic mapping collection and analysis Inforiiation from

well logs and borings and determination of geologic and hydrologic conditions

that control the larger springs in the Huachuca Mountains

11 An investigation of water quality was started in July 1963 by the U.S

Geological Survey to determine the compatability of water from Garden and

Huachuca Canyons and the water from the well field In case of direct injection



of excess surface water through wells into the ground water reservoir

The results of this study are contained in letter dated June 1964 to

the Commanding General Fort Huachuca from Mr Babcock District

Chief USGS

12 third or continuing study by the U.S Geological Survey analyzed

and evaluated the streamflow and spring discharge in Garden and Huachuca

Canyon through June 1964 and the relationship of preclpitation to runoff

The results are contained in an administrative report Streamfiow and

Spring Discharge in Garden and Huachuca Canyons Fort Huachuca Military

Reservation Arizona dated August 1964

13 fourth report by the Geological Survey Possibilities of

Additional Water Resources Develop-sent on the Fort Huachuca Military Reservation

Cochise County Arizona discusses the possibilities of obtaining water

from afiditiorial water wells and from surface end ground-water supplies in

Huachuc.a and Garden Canyons rt is an administrative report dated Februarr

1.965

14 In 1968-69 the Los Angeles District did some geologic exploration

which included three 12-inch diameter test wells six 1OOOfoot seismic

profiles and two horizontal core drill holes The results of their exploration

are explained in memorandum dated 28 April 1969 to Chief Military Planning

Section from Chief Geology Section subject Fort Huachuca Water Developuent

Canyons Summary of 1968 Geological Exploration for Data Needed to Develop

Water Sources in Garden Canyon and Huachuca Canyon In 1969 the Los Angeles

District planned and constructed water collection system consisting of

shallow well cut-off wall and transmission pipeline in Huachuca Canyon



and several small cut-off walls and tresmission pipeline in Garden Canyon

An observation well located along Elevenmile 1oad about 1.3 miles northwest

of Libby Field was proposed but not approved.

15 The Los Angeles District has prepared long-range plan of study of

ground water and surface water supplies at Fort Huachuca including recommenda

tions for observation and test wells With the transfer of functions to the

Sacramento District it was decided to have an immediate study made to

accomplish the following tasks

Collection of vilshle information on existing wells in the

vicinity of the post wells to update the USGS Water Supply Paper

Evaluation of information and of recommendations for gological

investigation and for the construction of observation wells required to

monitor the ground-water basin in the vicinity of the post wells

Preparation of cost estimates for well construction

Updating of the USGS ground-water contour map of 1963

Preparation of draft report which is herein presented to describe

the findings and to serve as basis for broader studies

16 Geology and ground water detailed description of geologic conditions

in the Fort Huachuca area is contained in U.S Geological Survey Water Supply

Paper l819-D Nuch of the information contained in the following paiagraphs

was developed from that report and during discussions with Brown and

Davidson of the U.S Geological Survey in Tucson

17 The aquifer in the Fort Huachuca area is made up of two geologic

formations called the upper and lower units of basin fill by the USGS

.1



Information from well logs and few outcrops indicate that the lower unit

is poorly sorted mostly heterogeneous mixture of silt sand pebbles

cobbles and boulders as much as one foot in diameter Bedding is lenticular

to tabular and some layers show cross bedding The unit Is about 235 feet

thick in the past well field and Sierra Vista area and Is thicker on the

west side of the area In the vicinity of Lyle Canyon Cementation is variable

both vertically and laterally The upper inIt consists of weakly cemented

soft reddish brown clay gravel sand and silt It grades from very permeable

alluvial fan gravel near the mouths of major strethns along the Huachuca

Mountains to relatively impermeable silt and lirny clay contaIning few sand

stone beds near the San Pedro River at Charleston Both units have been tilted

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

as degrees The lower unIt Is apparently cleaner and more permeable In

the basin away from the mountain front and is the better water producer

However the variation within the formation regarding prticle size sorting

and degree of cementation results in somewhat spotty aquifer that has fair

to good permeability In one area or at one depth and only poor to fair

permeability at another area or depth The fan-gravel fades of the upper

unit has good to very good permeability the sand and silt facies farther

out in the basin has fair to good permeability and the silt and clay facies

has poor permeability

18 Terrace deposits and recent stream alluvium cover large part of the

present land surface They are very permeable but relatively thin and mostly

above the ground-water table They contribute to the ground-water resources



by providing open channels for surface water to infiltrate to the ground

water reservoir

19 The basin fill material is underlain by brownish red to brownish

gray conglomerate called the Pantano Formation It consists of mixture

of volcanic shale limestone and q.uartzlte fraents in inatrix of coarse

to fine dirty sandstone It is moderately veil cemented and appears to

contain sufficient fines to make it tight Some wate may be transmitted

through fractures in the upper part of the formation but In general It

is poor water producer

20 The Huachuca Mountains on the southwest boundary of the sub -basin

are made up of faulted complex of granite limestone conglomerate arid

claystone ranging in age from Pre-Canibrian to Cretaceous The rocks are

impermeable and any water stored or transmitted is dependent on fractures

or Solution cavities Inasmuch as the springs in the two major canyons

have recently been deveoped exploit their supplies of water no further

discussion of the mountains is considered necessary.n this report

21 Groundwater relations One of the purposes of the present study is

to upate the USGS ground-water contour map of 1961 It was found that

very few well owners have measuring devices installed in their water wells

and that measuring the water levels in most wells would require the removal

of pumps Therefore to measure the water levels in sufficient number

of wells to produce current contour map was beyond the scope of this study

Many well owners were contacted however and Information was obtained where

wells were recently constructed or where the well pumps had been illed

recently for servicing The USGS has been measuring large number of wells

in the basin over period of several years and information on these was



obtained from them The accompanying ground-water contour map is composite

of measurements taken mostly in 1968 and 1969 In some areas older readings

were used to fill in blank areas The map presents all the information that

is available at the present time In the Fort Huachuca..Sierra Vista area

the 1961 water contours are shown as dotted lines for comparison with the

present interpretation

22 comparison of the USGS map compiled in 1961 and the accompanying map

indicates that there is no general decline of the water level on basin

wide scale In fact the only area of any size that shows definite decline

is that surrounding the well at Fort Huachuca and Sierra Vista In the

Huachuca City area there are riot enough reliable data available for an

evaluation of water levels Water level readings indicate decline of feet

in one well and 16 feet in another one since 1961 East of Huachuca City

water levels are about the same as 1961 in one well the water level is

up feet In the area south and southeast of Sierra Vista the difference

between the present ground-water map and the 1961 map is the result of new

information from additional wells which provides better definition of

the water surface in that area Cpared to the water levels read in 1961

recent measurements have varied only few feet up or down

23 In the Fort Huachuca-Sierra Vista area available data indicate decline

from 1961 to 1970 of about 12 feet in well la.and of about 20 feet in well

Data on the other wells appeared to be conflicting and are not used The

indicated rates of decline are 1.3 and 2.2 feet per year less than the feet

per year reported by the USGS for the period from 1959 to 1963 These data

should be enlarged by systematic readings on the base wells but they do

indicate contInued decline due to ovr-pumping of the available ground



water by post wells and by private wells The Fort Huachuca well field

and the wells of Sierra Vista and the surrounding area are all drawing

from the same body of ground water Because of the concentration of wells

there is mutual interference between the city wells and the post wells

This has been indicated by aquifer tests and has been confirmed by long

term water level measurements The result is that the post has only par

tial control over the problems in its own well field as water use is

increased in Sierra Vista because of growing population and business the

post well field will be adversely affected

24 Selected areas of interest Several areas of interest are apparent

on the ground water map Fig In the north half of T.21S R.20E

ectending from Sierra Vista north to the Babocomari River there are no

wells except for those in the northwest corner near Huachuca City This

area was designated in the USGS Water Supply Paper 18l9-D as the most

favorable area withili reasonable distance from the post and the present

report concurs Water levels in adjacent wells Fig suggest that the

gound water surface has gentle gradient sloping northeast The flat

gradient probably is related to higher than average permeability The

area is favorable for testing and is outside the area of drawdown around

the post well field

25 The area within the reservation boundary north and northwest of

Libby Field also has no wells and the shape of the ground water contours

is not known Observation wells are needed both as guide for future

test wells and to monitor the water table as it may be effected by natural

changes surface water diversion or pumping of new wells
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26 The area south of Sierra Vista and below the mouth of Garden Canyon

lacks wells except for those recently drilled at the mouth of the canyon

Observation or test wells are needed here for the same reasons as stated

in pargraph 25 Most of the currently diverted surface water comes from

Garden Canyon and monitor wells for information on possible effects on

ground water are needed

27 In the west half of T.22S R.2lE about miles southeast of Sierra

Vista and outside the reservation boundary the 4200 foot water contour

projects northeastward toward the San Pedro River This indicates that

the water table probably is nearly flat and the area is favorable for

water exploration The area however Is not far from the group of private

wells east of Sierra Vista and may be affected by further private develop

ment

.28 drilliethods Most of the wells in this part of Arizona

are reported to hav been drilled by cable tool churn drill in this

method casing is driven down as the hole is drilled casing diameter of

16 inches is common for production well An estimate obtained in 1970

from contractor in Bisbee Arizona for 16-inch churn drill hole 800

feet deep was $26200 for the well and $7600 for deielopment and testing

These figures are without overhead inspection or contingency well

of this size can be fully tested and put into production if it pans out

small-diameter observation hole however will not accomodate test

pump at the depths req.uired in this area
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29 The other major drilling method uses rotary bit and drilling mud

is used instead of casing to keep the hole open If there are no rigs

of this type operating in the area contraätors from outside the area

can be interested in bidding on drilling job Because casing is

not used initially an electric log of the hole can be made Electric

logs of test or production wells are desirable especially in new aras

Small-diameter holes can either be cased or reamed to larger diameter

for test or production casing Judging from recent contracts for wells

drilled with rotary rigs in central California the direct cost for

smalldiameter or inch observation hole would be about $12500

The direct cost for 16-inch production well would be about $35000 or

approximately the same as for comparable churn-drill well

30 Surnmaand conclusions The conclusions drawn from the present

study are summarized in the following items

The geologic and hydrologic relations indicate that the ground

water in the subject area is all part of the same hydraulic system which

largely represents water storage and is recharged by insoak that probably

is small part of the surface runoff

The ground water in the area of the post well field is overdrawn

and large cone of depression has been formed in the water table Water

levels in the area of influence radius of to miles have continued

to decline and will continue until and unless pumping is reduced

The private wells in the Sierra Vista area interact with the post well

field in forming the cone of depression of the ground water table There

12



is no control over the rate of pumping nor over the drilling of new

wells in the privately owned area

Contributions of water from the canyon developments and from

reclaimed sewage are significant but not of majo size Ivlost of the

post supply will necessarily come from wells unless water becomes avail

able from Charleston Reservoir or other sources

Increasing the pumping capacity in or near the post well field

will aggravate the problem of declining water levels The water require

ments for the base should not be increased until new sources of water have

been put on line to lower the pumping rate from the existing well field

and to furnish reserve pumping capacity

Additional production wells should be sought in undeveloped areas

of interest The primary area of interest within the Reservation is north

of Sierra Vista

Water level data are lacking in the a-eas north and northwest of

Sierra Vista and south of Sierra Vista Observation holes or test wells

are needed to determine the shape of the gound water surface and to pro

vide information for further exploration

31 Recornniendations Because of the critical situation in the existing

well field and the reported interest in increasing the water demand it

is recommended that the following needs should be fulfilled concurrently

fullsize test well is recommended at the approximate location

shown on Fig in sec 15 T.21S R.20E This well should be fully

developed and tested An electric log is desirable and it is recommended

that rotary rig be Specified

13



Approximately six small-diameter observation holes are recommended

the first one to be drilled in sec T.21S R.20E the second to be

drilled north of Libby Field in the approximate area already recommended

by the Los Angeles District as shown on Fig Other holes should be

located as new information indicates

iThen well capable of production is developed it is recommended

that connection to the post system be made as soon as possible to relieve

the overdraft on the existing well field

All wells should be fitted with openings suitable for insertion

of water level probe All pumped wells should have an airline care

fully installed An adeq.uate water-level measuring device with probe

should be used consistently Water levels should be measured monthly

Procedures for measurement and recording should be standarized

The total cost including overhead for large-diameter test well

and approximately small-diameter observation holes is estimated as

$125000
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