m | S L HYDROGEOLOGY

‘éeologz
'iThe major-géolbéic’uhits.in'the Méuntain Home Plateau
are: = 1) “alluvium énd yédnger terrace gravels, 2) Snak;f
River Grpup; 3) Idahd{ Groub; 4) Idavada Volcaniés, and
'vj5)' Idaho Batholith. A <1e$criptioh of' each geéloéic unit
a@d{its water bearing‘characﬁeristic is listed in Table 1
(Ypung, 1977). The areal,exﬁént of the geologic units,aﬁd'
'the.lécation,bf the hydrogéolcgic cfoss'sections are shown
‘in Eiggrél3.-"‘ |
‘The éross séctions, based on well logs, show  that the
basalts are éonsiderably thicker in the ﬁorthern section of
‘m | tﬁe étudy area (Figurés 4A44D). The basalts of the Bruneau
Formation thin rapidly to ‘the east (cross section 1A) and
to the _SOuth (cross sections B, C, & D). Two parallel
nér@ﬁwesﬁ trendihg faults cuﬁ throuéh the aféa (Bond, 1978)5
" An épéarent"thifd fault, tfendin§ east from».cinder Cone
-Butté, bisects one éf the northwest faults near~‘Cleft.
i-Several‘ volcanic sﬁructuresv Are present on thé plateau
_including Crater Rings, ‘Ciﬁder"Cone Butte, and Lockman
| Butte..

A deeper ground water system may exist below the Glenns

Ferry Formation.  Gravity'data indicate that there may be
10,000 feet of material above the basement complex (Hill,
1963). If a system exists, artesian pressure may be great

% , enough to allow development (pumping) for irrigation. ’Maximum




TABLE 1.

Descmpﬂon and Wafer-BearlniCharacferlsﬂcs of Geologlc Units In the Mountain Home Plateau Area (Young, 1977)
PerTod “Epoch ' Geologlic Unit Description Wafer—Bearing CharacTer TsTics
Quaternary Holoocene  Alluvium Unconsolldated clay, siit, sand, Hydraullc conduct ivity general ly
‘ ' and gravel occurring beneath flood high: however, because of thinness
plains of Bolse and Snake Rlvers. and irregularity.of beds, ylelds to
“Crops out in. narrow belts along maJor .wel s are general Iy small to moderate.
tributaries ‘and in a broad belt near - Most important ‘along Bolse River flood .
- -‘Mountaln Home. Thickness probably does plain where wel | yiel ds of 2,500 gal/mln
not exceed 70 ft. are repor'fed. :
- Holocaene and Basalt of Vesicular olivlne basaH, light to Hydraulic conducfivlﬂ varlale.
Plelistocene - Snake River dark gray, irreguiar to columnar . Where saturated, reported well :
. Group Jointing. Crops out.on much of Mountain . ylelds range fram 20 to 3,100 gal/min;,

Plelstocene

Older Terrace
Gravel

Idaho Group;

Home plateau and in Bolse Valley. Inter-
calated in places with older terrace o
gravels. .Thickness of flows probably
does. not exceed 550 ft. -

Unconsolidated clay, sand, and fine to-
coarse gravel. Occurs only In western
part of study area where thickness does
not exceed 150 ft.

Poorly to wel I-stratified fluvial and', '

to medium gray.

however, the basalt is.above water

table In most of .study area. .

Hydraullé conduct ivity general Iy high.
Reported well ylelds range fran 20 to
2,700 gal/mln. .

7 Hydraullc conducflvlfy genoral 1y hlg ..
o

Quaternary Pleistocene
- and -and Pllocene undif feren— lake deposits of unconsolidated to Reported -well ylelds range from 15
- Tertiary . ) : .tiated . consolidated slit, sand, and gravel, '3 000 gal/mln. .
‘| . . “with layers of ash and Intercalated .
e basaltic lava flows. Thickness
1 unknowne
Quaternary Pilelstocene Bruneau Includes fan deposits consisting largely Fan -deposits are general ly above water
- Formation of of coarse sands derived fram decayed table. Basalt composes principal .
ldaho Group granitic rocks. Thickness of fan deposits . aqul fer in Mountaln Home area. Reported
does not exceed 300 ft. Also includes wal 1l ylelds fram basalt range fram 10
S vesicular olivine basalt, dark gray to- to 3,500 gal/min. Detrital material
black, weathers to reddish-gray-brown. general ly has low hydraullc conductivitye.
Thickness of basaltic flows Is about : : ‘ :
800 ft. In study area. Unit also Includes
detrital material, dominated by massive
lake beds of whlte-weathering fine silt,
clay, diatomlite, and minor amounts of
sand. .
Quaternary Plelstocene Glenns Ferry Poorly consolldated detfrital material and Hydraullc conduct ivity genorally low.
and and Pllocane Format ion of minor flows of olivine basalt. Includes .Reported well ylelds range fram 3 to
"Tertlary Idaho Group lake and stream deposits consisting of 350 gal/'nln. 5
’ massive slit layers, cemented sand beds,
thin beds of dark clay, olive siit, and
granitic sand and fine pebble gravel.
_ Maximum thickness is about 2,000 ft. L
Tertiary ~ Miocene tdavada Siticic latite; chlefly thick layers of Hydraulic conduchvlTy variable.
’ : . Volcanlcs dovifrified welded tuff, but includes somo . s
vitric tuff and lava flows. Max fmum thick-
ness is about 2,000 ft. ’
Cretaceous {daho Quartz monzonlte and granodiorite, light Hydraulic conductivity fow. Ylelds
Batho!lith to wells small. .
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thickness of the Glenns'Ferty Formation is 2,000 feet with

300 to 1100 feet of basalt above it.

Aquifer Description

’
3

In addition to the possible aquifer below the Glenns
‘Ferry Formation, there are two main aquifers in the Mountain

- Home stqdyb area: - 1) a Shallow, perched system "beneath

. Mountéin Home andb 2) -a ,deeper, regional éYstem. - The
ipérched_'sfstem underlies approximately 38,000 aéres as
'mapééd by Young (1977) (Figure 5). = For the most part,
‘_grduha water 1in the perchedv sysﬁenl is: in the clay, . silt,.
sand, and grével layers of the Quatefnary Alluvium.V\Basélts
- of the Sﬁake_Rivet Group and basalts and fan deposits of the.
‘Brungau Fofmétion beneath the alluvium also conﬁain ground
:waﬁef from the perched system. - Depth to ~water 1in the
‘shallow system caﬁ be 1ess than iO feet but'varies con-
siderably along the limitsziof fthe éerchedv syéﬁen\ aé the
waﬁet>mo§es vertically down to £he,regional'system.

;Rechargé to the perChed.system occufs ffom §Oth Rattle-
éhake and Canyon - Creeks as:well’as seepagevffoﬁ Mountain
_'Hpme ﬁeservoif and the cénalé and laterals that distributé

‘the water. It has been estimated by ‘the Mduntain Home

Irrigation Diétrict thét it takes a diversion to the reservoir
-5f‘appfokimately'28 cfs to mafntain,the reservoir at full
E stége‘witﬁ no releases (Chéfles»Cook, éersonal COmmunicatioﬁ).
:‘ N§tural discharge'from the‘pérched system dccufs mainly
- as déwnward percolation to ;he.regional systém éhd'as“spring

" flow at Rattlesnake Spriﬁg"hear-the Snake River Canyon rim.

S -13-
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BY YOUNG- 1977
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Figure 5. Locqtibon of Perched Agquifer
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3

‘The amount of flow from the spring is not known. There has

been:some‘development.of the perehed syStem as a domestie'
supply and for swall irrigatien uses (less than‘40 acree).

| The deeper,-regienal aquifer supplies ground water to
the large irrigation'Wellé and munieipal wells for Mountain-

Home -and the Airf’Force base. The major rock types are

basalts of the Bruneau Formation, Idaho Group and poorly
,consolidated detrital material and minor basalt flows of the
_Glenhs Ferry Formation, Idaho Group. Well yields from the

‘hasalts (Bruneau'Formation)-range from 10 to 3500 gpm. The

range of the Well ylelds for the ulenns Ferry Formatlon is

three to 350 gpm. The Bruneau Formatlon thlns rapldly towards

the east where the Glenns Ferry Formation becomes the major

"source of ground water.

Recharge to the regioﬁall.system occurs as dowhward'

percolatlon of prec1p1tat10n that falls on the mountains,

_losses from intermittent stream flows, and from downward'

- percolation from the perched system. Some of the precipi-

tation falling on areas having little soil coverbprobably

" also reaches the aquifer.

Dlscharge from the reglonal system occurs as sprlng flow,

underflow ‘ua the  Snake Rlver, and pumpage. Young (1977)

: estrmated that 3000 ‘acre- ft/yr are dlscharged through four .

sprlngs in the Snake Rlver Canyon; . one of the springs is

.. west ’of the study ~area. Pumpage for irrigation 1is the

largest discharge from the regional.aquifer syst@nf

-18- .
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‘wells: were: measured periodically to. help determine the

',Data‘Collection

Ground water level data cbileeteddby the U.S.‘Geologieai

Survey for the 1976-77 study, in addition_to the observation

well data, were supplemented by a mass measurement in the fall
of 1981. The locations of wells_measured in 1981 are shown

in Figure_6._ In addition to the mass‘measurementﬁ several

~amount and location of recharge.

A staff gage was installed on Canyon Creek above the

bridge on Foothill Road (T.2S. R.6E. Sec. 11). Measure-

ments of Canyon Creek'at the old U.S. HighwayABO bridge were

made‘to determine channel loss between Foothill Road and the

highWay.

Direction of Ground Water Flow
Contour maps of the regional ground water system for the

fall-Of 1976 and 1981~are'showh in Figdres 7 and,8{ The

'dlrectlon of ground water flow is perpendlcular to the con-
tour,llnes. In general, the direction of flow is towards

'tbe-southwest'With,aTgouthe:nueomponent;in'the SOcheasirand~;

a western cdmponent in theenorthwesﬁ. Low permeability'along
the apparent east-west-trehding fault through Cief£ limits
the Eiéw:towarduthe‘north. The ground water elevation is 70
to 165 feet higher on the.sduth_side of the.fault. " Due to a

greater number of wells in the Cinder Cone Butte area now than

‘in'1976 the efEects of the fault are more readlly visible.

The dlrectlon of flow in’ the perched ground water systemi

1s towards the southwest (Flgures 9 and 10) . Note the change

- =19-
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in the 3200 foot contour between 1976 and 1981 This change
ls in response to development of the perched system as a

domestlc supply of water.

‘Water-ﬁeﬁel‘Fluctuations

In general$ a ground . Qater system can be considered
~in equilibrlunxiwhen discharge. from,’ recharge ‘to, and. the
'lvolume in storage remain constant. When.development‘occurs;

the equlllbrlum is changed. The direction of the change
- ' B ,
depends on the type of development; if surface water irriga-

o | | _ o
tion is started, more water is made available -for recharge
and watervlevels rise. But if pumpage from the ground water

?

system occurs,:water is taken from storage and water levels
|

© will decline. Natural dlscharge from tne system may 1ncrease
‘in response to;recharge and may decrease with pumpage. When

development reaches the new level, the system will reach a
- o | . S ,
new equilibrium'vor steady‘ state condition. Water ‘level
- -
fluctuatlons provrde an lndlcatlon of how the ground water

systau is reactlng to changes in recharge, dlscharge,'and
| :

r pumplng : ;
There are lS observatlon wells of the USGS - IDWR network

in‘the study area, Two other observation wells have been

discontinued; Twelve wells have long term records (1967 to

i
I
i
\
|
|

present) while! records for the five remaining wells began in
\

1976. - Depth ‘to ‘water ranges from less than three feet
| x . o .

(perched syst‘m) to over 487 feet (regional system). Loca-

tions of theseiwells are shown in Figure 6 and the hydrographs

~are plotted in Figures 11 through 17.

-22-




Four of the wells do not show signs of decline. Two:
(T.18. 3;4E,' _Sec.. 10VDAD1~ and T.4sS. Rl-.‘3E‘.‘ Sec. 29DD1) .are.
“stable (Figures 12 and 15). 'Oﬁe (Figuré li) has risen from
- 488 feet"i_n 1967 to 482 feet in 1981 (T.1S. R.4E. Sec.
30AAC1),-while the fourth (Figure 135 took severai yéars o
:}reCOyér‘frOm'“test pumping in_1973 (T.2S. R.6E. Sec.:liDACl).
. Decliﬁes’in the remainiﬁg_observation wells have vafied
ﬁfomfless than one foot to‘oyer‘35 feei. The ground‘water.
level in well T.2S. R.4E. Sec. 9DDD2 rose seven feet ffom'l960
‘thrdﬁgh 1977v(Figure 11). Thevﬁpward‘ﬁrend then reveréed and-
the'waﬁgr Ievei has déclihed_£d the 1960 level over the lést,
five yéaré; - Well T.2S. R.SE. Sec. 26BDB1, locatea northwest
of Mduntain fabﬁe,' has declined one—héifv foot since 1976
(Figure 12). An upward'trend iﬁ well T.2S.. R.5E. Sec. 36
: BBBL'revérsed during,the,winter of‘l977 and declined almost
two-. feet BY'September 19812(Figure 12). The hydrograph of
domestic well T.3S;.R.SE.:Sec. 7BDD1 shows a Steady decline
ffom July through January~(Figure 13). The water ievel.
rises only slightly,vif at all, during the spring."This indif
Categ little of‘no rechargé to the ground water system in

this area( Well T.3S. R.6E. Sec. 13BBAl is in the perched

systemjnofth of Mountain Home and has declined over 30 feet
since 1976 (Figﬁrev14). Thé»wdter level deciines from March
thrdugh September in'response to pumpage in the area, and
recévéry in the well QCCurs during the winter. Avshallow‘
AWéll used‘aéba domestic séﬁfce Of water'in the late 1960's

“shows 'a similar trend to the previous well (T.3S. R.6E.

-23=-
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‘Figure .I i, Hydrogrophs' of Wells on the Mountain Home Plateau.
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Figure 16. Hydrog'rophs of Wells on the Mountain Home Plateau.
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Sec;- 35ABB1) (Flgure 14)"* A isecond well 1in the vseotlon

(Sec.-3SBCCl), but in the regional system has declined lé
feet over the last five years andualmostl3l'feet since 1967
(Figure 15). Well T.4S. R.3E. Sec. 23CDDl is located nind
miles’west of Mountain Home A.F.B. and over two miles from
the nearest production well.‘_The,water leyel has;declined

over five feet since 1976 (Flgure 15). The hydrograph shows
a steady rate of decllne with llttle or no recharge. Two
observation wells east of ‘the Wountaln Home A F.B. have
| shownva steady‘decline since 1967 (T.4s. R.SE. Sec. 24AABl

‘and‘,sec. ZSBBCl) (Figure 16). " The water levels Vhaved
deolined 34 and 27 feet;>resoectiVely; The pumoingblevel at
well ZSBBCl ‘in 1975 was apprOXLmately 400: feet below L.S.D.

. but by 1981 the ~pumping level was oelow 43l feet. Well
T 4S. R.7E. Sec. 9DCCl has decllned almost nine feet since
‘1967 whlle well T SS R.4E. ‘Sec. SCAAl over the same perlod’
of time decllned 27 feet (rlgure 17). Well T.5S. R.6E. Sec.

15BCDL has declined four feet since 1976 (Figure 17).

i_ChangeS'in the Ground Water'Systems

| The change in ground water levelsvover a 5 year oeriod
- was contoured to show the areas and the amount of decllne
'(Flgure 18) The dlfference between the mass measurement

'vdata collected in' the fall of 1976 (Young, 1977) and the

mass measurement data collected in the fall of 1981 was used

r'_for the dhange map Wells where data were collected from tneﬁ_

.:sorlng of both years were also used for a. larger number offf.

data polnts AL large area soutn of WOuntaln Home decllnedl;;f
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more than'fivevfeet, with two aepressions ef 35 and 40 feet‘
'inside thei;S-foet.contour; The.second largest area of
declines’ oecurred in  the Cinder ‘Cone Butte C;;.W.A,‘ Wlth
tdeclines-of more than 35 feet‘overia.large portion of the
area;! Declines Qf'more than“35 feet also occurred west of
:MOUntain Hbme A.F.B. "Small areas‘ of decliae zaopeared
‘benea;h Mountaln Home (- 20 feet) and northeast of the c1ty
-(—15 feet). Declines 1in the regional system have oceurred
.invareas where irrigatiOnIdeveiopment has taken place..
‘Deciines in the _percﬁed; ground water ‘system eecqrred
- mainly in the'ricinity of Mountain Home Wherellarge:domestic
Vdeveldpment_has occarred (ﬁigure 19). Declines varied in
'amounts_frgm over 50 feet to no decline at all. Two small
~areas.of decline of over five feet were located seath and
- northeast of Moﬁntain Home.. |

‘Declines in bvoth the perehed and.regional éroand water
'systems are~due'mainly to‘development oﬁ the resource, but
-tlower ‘amoents of ;precipitation- in the mountains over the
last:several years have alSO;played a part. - Table 2 shows
the annuai érecipitation‘ahd:the departurelfrom,normal for
éreéipitation'stations_loeated at Mountain Heme,'Anderson
_Dam,vané‘Hill City, iPrecipitation at Mountain Home for the
'eiéht years of'reeerd shown was abeve average erball but one
year‘and‘i4.35 ieches above‘ayerage for the peried listed.
Precioitation for thevstation at Anderson Danlwas:above average
only three tlmes over. the same time period, but precipitation
: for the three wet years was almost equal to the lack of prec1p1—

tation durlng the'remalnlng,flvevyearsw The station at Hill
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City'was‘belqw average for‘ali”but one»yéar ahdv19.2ivinche§'-
below avefage.fbf,the period listed. ‘Over the  last eighﬁ
years, precipitation was above average for'the Mountain Home
Plateaﬁ but was probably near or below avefagé.in the moun-'
tains above the plateau; This would lead to near Of below
average yield from Canyontxcfeék, Rat;lesnake,' agd ‘Ditto
Créek baSins. Below ayeragglprecipitaﬁion would also affect

the interbasin tfahsfer of_watef from Little Camas Reservior.

* Table 2. Annual Precipitation and Departure from Normal -
R for Stations in Vicinity of Mountain Home
Plateau in inches ‘ ’

Mountain Home . Anderson Dam ~ 'Hill City

. Annual  Depar- . Annual Depar- Annual Depar-

Date Precip = ture* - Precip ture* Precip ture*
1981 12,03 +2.43 22.98 +3.09  17.45 +1.96

. 1980 - 010.30 +0.70 22.19 +2.30 13.60 -1.89
-1979 19.20 -0.40 - 15,59 . -4.30 10.90 -4.59
1978 12.24 +2.64 19.11 -0.78 13.82 -1.67
1977 9.83 . +0.23 19.77 -0.12 12.73 -2.76

- 1976 12.91 +3.31 ' 14.40 -5.49 ©9.99 - -5.50
1975 -13.40 - +3.80 . 28.40 - +8.51. 14.61 -0.88.

1974 11.24 +1.64 '..'_"17.04 -2.85 11.95 -3.94

* Departure‘from average anaual precipitation based on period
'1941-1970. ‘ ' '
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