U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

INTRODUCTION

The Regional Aquifer-System Analysis (RASA) program is a series of studies by the U.S. Geological
Survey (USGS) to analyze regional ground-water systems that compose a major portion of the Nation’s
water supply (Sun, 1986). The Northern Rocky Mountains Intermontane Basins is one of the study re-
gions in this national program. The main objectives of the RASA studies are to (1) describe the ground-
water systems as they exist today, (2) analyze the known changes that have led to the system’s present
condition, (3) combine results of previous studies in a regional analysis, where possible, and (4) provide
means by which effects of future ground-water development can be estimated.

The purpose of this study, which began in 1990, was to increase understanding of the hydrogeology of
the intermontane basins of the Northern Rocky Mountains area. This report is Chapter B of a three-part
series and shows the general distribution of ground-water levels in basin-fill deposits in the study area.
Chapter A (Tuck and others, 1996) describes the geologic history and generalized hydrogeologic units.
Chapter C (Clark and Dutton, 1996) describes the quality of ground and surface waters in the study area.

Ground-water levels shown in this report were measured primarily during summer 1991 and summer
1992; however, historical water levels were used for areas where more recent data could not be obtained.
The information provided allows for the evaluation of general directions of ground-water flow, identifica-
tion of recharge and discharge areas, and determination of hydraulic gradients within basin-fill deposits.

LOCATION AND GENERAL FEATURES

The Northern Rocky Mountains Intermontane Basins study area encompasses about 77,500 mi? in
western Montana and central and northern Idaho (fig. 1). The study area extends from near the eastern
front of the Rocky Mountains in Montana westward to the basalt plains of the Columbia Plateau in western
Idaho. In the south, the study area extends from the Snake River Plain in Idaho northward to the United
States-Canada border. The Continental Divide separates the study area into two major drainage systems—
the Missouri River drainage to the east and the Columbia River drainage to the west. Major tributaries of
the Missouri River drainage in the study area include the Beaverhead, Ruby, Big Hole, Jefferson, Madison,
and Gallatin Rivers. Major tributaries of the Columbia River drainage in the study area include the Kootenai,
Blackfoot, Bitterroot, Flathead, Clark Fork/Pend Oreille, Spokane, Salmon, Selway, Lochsa, South Fork
Clearwater, and North Fork Clearwater Rivers.

Topography in the study area is varied. Land-surface altitudes range from about 2,000 ft in the Kootenai
River Valley in the northwestern part of the study area to more than 12,000 ft in the Lost River Range in
the south-central part of the study area. In northwestern Montana and west-central Idaho, mountain ranges
typically are separated by narrow, steep-sided valleys that have little or no basin-fill deposits. In contrast,
the ranges of southwestern Montana and east-central and northern Idaho are separated by wide, relatively
level valleys that are deeply filled with sediment. Valley-floor altitudes range from about 2,000 ft in the
Kootenai River Valley to about 7,000 ft in the Sawtooth Valley in south-central Idaho.

The climate is characterized by cold winters and mild summers. Annual precipitation ranges from
about 8 in. for basins in east-central Idaho to about 100 in. for some mountainous parts of Montana. Most
valleys receive about 10 to 30 in. of precipitation per year, with more than one-half falling in winter and
spring. Large winter snowpacks in the mountains gradually release their water content as snowmelt that
maintains streamflow well into summer.

Major physiographic features in the study area include 54 generally northerly to northwesterly trend-
ing intermontane basins (or valleys) (fig. 1). In this report, “basin” refers to topographic, as well as geo-
logic structural, basins. The perimeters of the basins are approximated from topography, geologic struc-
ture, extent of basin fill, and results of previous studies. The intermontane basins range in area from less
than 10 to more than 700 mi? and are filled with unconsolidated to poorly consolidated Tertiary to Quater-
nary continental deposits. Intermontane basins compose about 16 percent of the study area. All basins
have through-flowing perennial streams with recent flood plains. In most southern basins, these flood
plains are adjacent to older river terraces that grade into pediments or alluvial fans that meet mountain
fronts with an abrupt change in slope. In northern basins, recent flood plains are adjacent to glacial depos-
its that extend to mountain fronts; in some areas, the glacial deposits reach an altitude of as much as 6,000
ft. Mountain fronts commonly coincide with faults or fault systems along which the basins have been
downdropped relative to the mountains.

GENERALIZED HYDROGEOLOGY

The study area has a complex geologic history of sedimentation, compressional deformation, igneous
activity, and, most recently, extensional block faulting. The complex geologic history of the area has re-
sulted in a diverse assemblage of bedrock that, for this report, has been grouped into five general catego-
ries on the basis of areal distribution, age, lithology, and hydrologic character. In ascending order, the
bedrock units are (1) primarily Archean metamorphic rocks, (2) Middle Proterozoic metasedimentary
rocks, (3) Paleozoic through Mesozoic sedimentary rocks, (4) Cretaceous through Tertiary intrusive igne-
ous rocks, and (5) Cretaceous through Quaternary volcanic rocks. The generalized distribution of these
rocks is shown in figure 2.

Primarily Archean metamorphic rocks which consist of marble, quartzite, schist, and gneiss, pre-
sumably underlie the entire area but crop out only in the southeastern part of the study area (Wilson,
1983). These rocks generally are a barrier to ground-water flow. However, the upward migration of deep-
circulating water associated with faults in the bedrock is expressed by thermal wells and springs in some
basins.

Middle Proterozoic metasedimentary rocks are exposed in isolated areas in the southern part and
throughout most of the northern part of the study area where maximum thickness exceeds 60,000 ft (Harrison
and others, 1974). These rocks originated as fine-grained terrigenous and carbonate sediment in a subsid-
ing basin but have undergone regional low-grade metamorphism to argillite and quartzite. These rocks
supply unquantified but potentially large volumes of subsurface flow to basin-fill aquifers through frac-
tures.

Several thousand feet of Paleozoic through Mesozoic sedimentary rocks crop out in-the southern and
eastern parts of the study area where they have been extensively folded and thrust faulted. The Paleozoic
rocks mostly are marine carbonates and are generally nonporous (Perry, 1988). However, cavernous lime-
stone in parts of the Mississippian Madison Group might be an important source of recharge water to
basin-fill aquifers and a possible conduit for interbasin ground-water flow. The Mesozoic rocks primarily
are marine shale interbedded with nonmarine mudstone and sandstone. Although primarily fine grained,
Mesozoic rocks can transmit water in areas where more permeable conglomerate and sandstone layers are
present.

During Cretaceous to early Tertiary time, magma intruded bedrock of the Northern Rocky Moun-
tains area which produced the Idaho Batholith in central Idaho and the Boulder Batholith in southwestern
Montana. Intermontane basins generally are absent from the batholithic terrane. Several episodes of volca-
nic activity related to the intrusions emplaced thousands of feet of volcanic rocks on top of and adjacent to
the intrusive rocks. Permeability of the intrusive and volcanic rocks generally is less than that of the basin
fill; however, fractures in these rocks may store and transmit substantial amounts of water in places.

Episodes of extensional block faulting and basin subsidence occurred intermittently throughout the
Tertiary Period. The intermontane basins of the Northern Rocky Mountains are thought to have attained
their modern configurations during the Miocene Epoch, when Basin and Range tectonics created an area
of broadly distributed crustal extension characterized by an extensive number of normal faults. As the
crust extended, downthrown fault blocks became basins, while upthrown blocks became the intervening
mountains (Eaton, 1979). Most of the basins trend northerly to northwesterly, roughly parallel to basin-
marginal normal faults and perpendicular to regional extension. In the southern part of the study area,
basin-marginal faults define the few east—west-trending intermontane basins adjacent to the Snake River
Plain. These basins are related more closely to extension and uplift associated with the Snake River Plain
than to Basin and Range tectonics (Johnson, 1981; Sonderegger and others, 1982).

Basin subsidence, mountain uplift, and volcanism throughout the Tertiary Period resulted in basin-
fill deposits as thick as 16,000 ft. Names for Tertiary deposits vary within the study area; however, the
stratigraphy is correlative from a regional perspective. In southwestern Montana, Tertiary deposits have
been grouped into two units—a lower, predominantly fine-grained unit and an upper, predominantly coarse-
grained unit. Most of the lower unit comprises lacustrine sediments that consist primarily of ash and
freshwater shale and marl deposited in broad, sometimes closed ancestral basins (Fields and others, 1985).
The lower unit generally is considered to be too deep and impermeable to be a viable aquifer. In contrast,
the upper unit consists of locally derived, unconsolidated, coarse clastic material that resulted from Mi-
ocene to Pliocene basin development (Fields and others, 1985). Localized gravel deposits in the upper unit
form the most productive deep aquifers in the basins (Noble and others, 1982). In some areas, Tertiary
deposits extend outside the present basin boundaries owing to differential uplift.

Quaternary fluvial and glacial deposits typically overlie Tertiary deposits. In southern basins, Quater-
nary deposits primarily consist of alluvium along rivers and streams and colluvial and alluvial-fan deposits
near mountain flanks. Quaternary alluvium that underlies the flood plains of rivers and streams contains
some of the most productive shallow aquifers in the basins. In the northern basins, glaciers reworked pre-
Pleistocene surfaces and contributed large volumes of glaciolacustrine deposits, till, and outwash.
Glaciolacustrine deposits and till commonly provide a limited source of water owing to the poorly sorted,
fine-grained nature of the deposits. Although outwash commonly also is poorly sorted, it is typically
coarse grained and is a productive aquifer in places.

GROUND-WATER FLOW

Ground-water flow in intermontane basins is largely restricted to individual basins with little or no
direct ground-water transfer between adjacent basins. Bedrock mountains that surround the basins gener-
ally are impermeable, thereby restricting ground-water flow between basins. Bedrock mountains also are
topographically higher than the basins and, therefore, commonly supply recharge to basin-fill aquifers.
Lastly, most basin-fill aquifers in the study area are constricted within bedrock canyons at the downgradient
ends of the basins, which effectively limits ground-water flow to sediments of adjacent downstream basins.

Some ground water might flow between basins through zones of permeable bedrock. Deep circula-
tion of meteoric water along Tertiary and Quaternary extensional faults (Perry, 1988; Wallace and others,
1990) or through permeable geologic units, such as cavernous limestone or fractured volcanic rocks, might
allow limited interbasin transfer of ground water. Although interbasin ground-water flow might occur in
some areas, it is thought to be a minor portion of the total ground-water budget.

Basin-fill aquifers can be classified as unconfined, leaky confined, or confined. The basin-fill aqui-
fers that consist of Quaternary alluvium commonly are unconfined and highly productive. In the northern
parts of the study area, some basin-fill aquifers are confined by overlying glaciolacustrine deposits or till.
Fine-grained layers within Tertiary deposits restrict the flow into or out of more permeable layers, which
result in leaky-confined or confined aquifers. With depth, these fine-grained layers become more consoli-
dated and, therefore, less permeable. Some Tertiary basin-fill deposits contain productive aquifers that
have been recently developed; however, hydrogeologic characteristics of these aquifers are poorly defined.
Basin-fill aquifers in Quaternary and Tertiary deposits within a basin generally are assumed to be hydrau-
lically connected.

Basin-fill aquifers are recharged by direct infiltration of precipitation, leakage from streams, and
subsurface flow from surrounding bedrock, which is primarily recharged by melting snowpack. In some
areas, infiltration of applied irrigation water and leakage from irrigation canals provide a significant com-
ponent of recharge to basin-fill aquifers. The largest component of discharge from most basin-fill aquifers
is seepage to rivers and streams. Evapotranspiration, withdrawals by wells, and flow to springs generally
are smaller components of discharge.

GROUND-WATER LEVELS AND DIRECTION OF GROUND-WATER FLOW

Ground-water levels shown in figure 3 are based on measurements of 1,804 wells completed in basin-
fill deposits. Water levels for an additional 130 wells located outside the basin boundaries also are de-
picted. Of the 1,934 water levels used, 1,873 were measured by USGS personnel in summer 1991, and 18,
in summer 1992. Historical water-level measurements in 43 wells were used in areas where more recent
data could not be obtained. Companion reports (Dutton and others, 1995; Stone and others, 1996), present
detailed information for these and other wells in the study area. Water-level contours were manually inter-
preted at a scale of 1:250,000. The location of contours between data points was constrained by topogra-
phy, altitude of rivers, streams, and springs, and recently published potentiometric-surface maps of se-
lected areas. Complexities of ground-water flow owing to local lithologic differences and geologic struc-
ture are poorly defined and are not shown in figure 3.

The contours shown in figure 3 generally represent water levels in the depth interval of basin fill in
which the majority of wells in the area are completed. Water levels vary with well depth in areas that have
a vertical component of ground-water flow. Recharge areas along the basin margins commonly have a
downward component of flow, whereas discharge areas near streams and rivers in the central parts of the
basin have an upward component of flow. Consequently, water-level measurements in individual wells
might differ from water levels shown in figure 3 by tens of feet in some areas.

Regionally, ground-water flow is perpendicular to the water-level contours and downgradient. Given
this, the direction of flow in most of the intermontane basins is diagonally downvalley from recharge areas
along the basin margins near the mountain front toward discharge areas in the center of the basin. The
configuration of water levels generally is similar to the topography, with steep gradients in areas along the
mountain front and more gradual gradients in areas along the flood plains of rivers. The direction of flow
in deeper aquifers might be different from that shown owing to confining strata, faults, or other deep
structural controls.

Water-level contours show recent hydrologic conditions and development in the basins. Seasonal
water-level fluctuations in most wells typically range from a few feet to a few tens of feet. The limited pre-
development water-level data available do not indicate significantly different water levels than current
conditions. Of the many potential effects of development, withdrawals from wells for irrigation and leak-
age from irrigation canals supplied by diverted surface water probably have had the greatest effect on
water levels. Although many factors influence water levels in the basin-fill deposits, these influences do
not significantly change the location or shape of the water-level contours at the scale shown.

CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
foot (ft) 0.3048 meter
inch (in.) 25.4 millimeter
square mile (mi2) 2.59 square kilometer

Sea level: In this report, “sea level” refers to the National Geodetic Vertical
Datum of 1929 (NGVD of 1929)—a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formerly called Sea Level Datum of 1929.
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3. Lake Creek Valley 30.  Madison River Valley
4. Libby Creek Valley 31. Horse Prairie Valley
Sk Kalispell Valley 323 Red Rock Valley
6. Lower Clark Fork Valley 338 Centennial Valley
7. Plains Valley 34. Upper Madison River Valley
8. Camas Prairie Basin 35. Kootenai River Valley
9. Little Bitterroot Valley 36. Priest River Valley
10.  Mission Valley 37. Pack River Valley
11. Swan Valley 38. Rathdrum Prairie area
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Figure 1. Location of study area and intermontane basins.
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Figure 2. Generalized geology of the study area.

GROUND-WATER LEVELS IN INTERMONTANE BASINS OF THE NORTHERN ROCKY MOUNTAINS, MONTANA AND IDAHO

Kellogg - Aol .=

(2308) 24

pine

[
e
Q.
e 2 Pofcu i
s Pond \3 5§
) o IS \ ’
. liman ¢ Eightyseven
eal \ Peak

50

’\7\,_/’\"

Taft Peak

Ta a8 S8
Jiod (o0

L@ ]

Bt Portal

s

T~ |

&sulmwr\
gt e

2004403}/ G

- ¥ 0 o
A\\ * Spoted Bear pass)
| /

« Table
'49"

W Bushnell om0 /l/ ;
L
sl
Yo @ Cafderon
608/

Ahalrbie
Kpaciri 2

Hoyt

He
%, 4862 %4

e}
:
ARALY.E

2 Malin
&
569 %° SPoint

Sunday Mtn

pke Alva

Black Jack
60/5° Peak | /.

o
‘Boles Point
L6

5

W

_B

Black Tip

Upper f7.9
Payell’lg {’

0 ;
fast 7 ,3:"'" River
acceL ([ (@87

(2
: %,
1 ﬁ’
@ 17 . TowhshipButt
—Zaan
, Little 2
Green Mtn 5] / &

v

SC"(“Lvé E
?}é‘/ |

°

©Mallard, Pk
o 71

s

4945 o

(&) Silver
Butte*

0y,

6670,

{

A

b -

HYDROLOGIC INVESTIGATIONS ATLAS HA-738-B

Briar, D.W., and others, 1996, Ground-water levels in intermontane
basins of the Northern Rocky Mountains, Montana and Idaho

SELECTED REFERENCES

Clark, D.W., and Dutton, D.M., 1996, Quality of ground water and surface water in intermontane basins of
the Northern Rocky Mountains, Montana and Idaho: U.S. Geological Survey Hydrologic Investiga-
tions Atlas HA-738-C, 1 sheet.

Dutton, D.M., Lawlor, S.M., Briar, D.W., and Tresch, R.E., 1995, Hydrogeologic data for the Northern
Rocky Mountains intermontane basins, Montana: U.S. Geological Survey Open-File Report 95-143,
94 p.

Eaton, G.P., 1979, Regional geophysics, Cenozoic tectonics, and geologic resources of the Basin and Range
Province and adjoining regions, in Newman, G.W., and Good, H.D., eds., 1979 Basin and Range
Symposium: Denver, Colo., Rocky Mountain Association of Geologists, p. 11-39.

Fields, R.-W., Tabrum, A.R., Rasmussen, D.L., and Nichols, Ralph, 1985, Cenozoic rocks of the intermon-
tane basins of western Montana and eastern Idaho—A summary, in Flores, R.M., and Kaplan, S.S.,
eds., Cenozoic paleogeography of west-central United States: Denver, Colo., Rocky Mountain Sec-
tion, Society of Economic Paleontologists and Mineralogists, p. 9-36.

Harrison, J.E., Griggs, A.B., and Wells, J.D., 1974, Tectonic features of the Precambrian Belt Basin and
their influence on post-Belt structures: U.S. Geological Survey Professional Paper 866, 15 p.

Johnson, P.P., 1981, Geology along the Red Rock Fault and adjacent Red Rock Basin, Beaverhead County,
Montana, in Montana Geological Society 1981 Field Conference, Southwest Montana: [Billings,
Mont.], Montana Geological Society, p. 245-251.

King, P.B., and Beikman, H.M., 1974, Geologic map of the United States: U.S. Geological Survey Special
Map, scale 1:2,500,000, 3 sheets.

Noble, R.A., Bergantino, R.N., Patton, T.W., Sholes, B.C., Daniel, Faith, and Schofield, Judeykay, 1982:
Occurrence and characteristics of ground water of Montana, v. 2, The Rocky Mountain Region: Butte,
Montana Bureau of Mines and Geology Open-File Report MBMG 99, 132 p.

Perry, W.R., Jr., 1988, A review of the geology and petroleum resource potential of the Montana Thrust
Belt, with a section on Geology of potential Mississippian reservoir rocks, Disturbed Belt sector of
the Montana Thrust Belt, by K.M. Nichols: U.S. Geological Survey Open-File Report 88-450C,
28 p.

Sonderegger, J.L., Schofield, Judeykay, Berg, R.B., and Mannick, M.L., 1982, The upper Centennial
Valley, Beaverhead and Madison Counties, Montana, with a section on The Madison Valley thermal
springs, by G.J. Weinheimer: Butte, Montana Bureau of Mines and Geology Memoir 50, 53 p.

Stone, M.A.J., Parliman, D.J., and Schaefer, J.L., 1996, Selected geohydrologic data from a regional aqui-
fer-system analysis of the Northern Rocky Mountains intermontane basins in Idaho: U.S. Geological
Survey Open-File Report 96207, 30 p.

Sun, R.J., ed., 1986, Regional Aquifer-System Analysis program of the U.S. Geological Survey—Sum-
mary of projects, 1978-84: U.S. Geological Survey Circular 1002, 264 p.

Tuck, L.K., Briar, D.W., and Clark, D.W., 1996, Geologic history and hydrogeologic units of intermontane
basins of the Northern Rocky Mountains, Montana and Idaho: U.S. Geological Survey Hydrologic
Investigations Atlas, HA-738-A, 2 sheets.

Wallace, C.A., Lidke, D.J., and Schmidt, R.G., 1990, Faults of the central part of the Lewis and Clark line
and fragmentation of the Late Cretaceous foreland basin in west-central Montana: Geological Society
of America Bulletin, v. 102, no. 8, p. 1021-1037.

Wilson, M.D., 1983, Origin of Archean lithologies in the southern Tobacco Root and northern Ruby Ranges
of southwestern Montana, in Montana Geological Society Field Conference and Symposium Guide-
book to Southwest Montana: [Billings, Mont.], Montana Geological Society, p. 37-43.

doo e 47°

or Dam
?H\Holterl Lake /Gr
BN Lc,,./s“ ‘

HAUSER
DAM

 Silver City

;?800 A\\

& = J York

e,

N HELENA

% e
{H user Lake: ¢
n Ferry é" Lo L,
- DAM
e rz»g}

& | NBirdseye
< -

Broadwater ! & .
. ‘“{\\9 Helena % A
2 L

Louisville
A

' Unionvm
o

{

i

P /. Jack [Mtn Monta}'\a City
M = 63001

bessman >
£SErVOIr . 'Clan

;o
rancis |

N l Mo

audiow

Lombar

l\ Whitetail
Reservoir '

|

s Lak%ﬂl‘!lﬁ
* Mtn

Anover s 7966
tn

. NORTH §ik Summit «
ql 6386

Sourdough
6800° Peak

N
Marblg Butte

G

yeodO. i, W\ B

T id t! o

7, rident| i

Aoy
/ )

O efferson { (Y.

Ly
24

i klsland § 4
3 (i ¥€o7
I 2 4274 ©;, " \Sanpidegton
| 3 g Tl
15 N\l
2 - W
il

1,1
1":/

!

|
5\

|

e N =

P \@z/ f ANEY
B B\

| \\,"m V4

S
%
I\t
it
TH
ny
1
'
/
<
N

1
2o
PN
? -
/—"_/
3

RINCIPAL &/

.

rafdon |

7334 .

! ckbird Mtn « 9096 s,

7}

ittle
Payeite Lake

(9 ~co Boujide,
)y

E i 5
STANDARD
B33 7 /
g

D) &

,"agxi)

>

jal
k

Landmark 4
8
’&
Gr

K 9094 o !’:{ﬁ"“‘

Cree)

/iv'y"’“

Worehead
tn

)

; \I\NQ/\ 8ig Horn M.~ Redstreak Peak .~
e al e

J o ¥ .

3. "4 n /0 :

I .ma% o
10545 ~ Standa’

\iff_.& e B e

+Flatiron fitn
o

&~ Lal

e

A {
D
’\{2 it Lak%‘\

AL PARK

wafION

773 4,
g8
£

~FHaity_
© J ;

%\ kyl‘l’eak‘
Lake js365 .7\{1« Point &
3040

o Trinity Mtn
945/

o
B d 0
82038 ommar a
‘ [orsy)
N
O
x
Q :
b
\
"‘L 7 1w lasnah‘?ﬁo R i
W o eservoir]
S B sl | R
3 ’
5 40 N
f 4
Ty —— Tl L]
9 v g.\
> | . o2t
. h\r\‘“‘ of
. S
82/ps
§ Mtn
PARALLEL WERTH .
i dera®® 5
Garden Valley ‘ g .
: £ m
South = . s
ey 1]
M g ]
7880,
q ﬁoneer"illo ¥ A
B 2\
sl D ’ N
-~ @ Centerville ﬁ .
s i
', [/RNew Centervilfe
® q
L
s,
2 ”
LLEL AHEY NORTH
Ings * 6D54
A
@
J 8
¥ o
7650 %
(S
¢ %
0’0
o Twin Spri X <
Mt Ng‘nm G £ =
r =

7666 ¢ Ggﬁ'{é‘ ! .

I !

‘taytield

House 650

Anderson R
Reservpir
4196

Base from U.S. Geological Survey
State base maps, Montana and Idaho
1:500,000, 1968.

Shaded relief derived from a digital
elevation model of published
1:250,000-scale topographic maps.
Hydrography digitized from U.S.
Geological Survey digital line graphs,
1:100,000.
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EXPLANATION
INTERMONTANE BASIN

WATER-LEVEL CONTOUR—Dashed where approximately located. Contour interval is 100
feet with supplemental 50-foot contours in the Kalispell and Centennial Valleys. Datum
is sea level

WELL USED FOR CONTROL IN CONTOURING WATER LEVELS

MULTIPLE WELLS AT SAME GENERAL LOCATION USED FOR CONTROL IN
CONTOURING WATER LEVELS

WELIL OUTSIDE AREA OF WATER-LEVEL CONTOURS—Number is water-level
altitude, in feet above sea level

MULTIPLE WELLS AT SAME GENERAL LOCATION OUTSIDE AREA OF WATER-
LEVEL CONTOURS—Number is water-level altitude, in feet above sea level

Figure 3. Ground-water levels in the intermontane basins.
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