Chapter 3
Watershed Profiles

Developing a basin management plan requires understanding the nature and characteristics of the
basin with which you are working, ‘[his chapter of the plan presents profiles of the Clack Fork
River basin and each of its six warersheds. ‘The profiles provide information describing the physical
availability of water and address issues related to the legal nvailability of water.

[nformation presented in this chapter is based on currently available information and data that vary
in age, accuracy, and depth. Gaps in information and knowledge discovered during development of
the profiles are discussed at the end of this chapter.

Overview of Clark Fork River Basin
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For the purposes of this
plan, the Clark Fork River
basin has been divided into
six smaller watersheds:
Flathead River, Bitterroot
River, Blackfoot River,
Upper Clark Fork River,
Middle Clark Fork River,
and Lower Clark Fork
River. Fach of the
watersheds is defined by the
USGS paging station that
measures {lows at its outlet
point. Table 3.1 presents a
bricf description of each
wutmhul, its IUb-bllinS, ' A e s e e imbronts s s o -b-—&h‘m-mb}-an
and the gaging station used
to define its outlet,
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Table 3-1 Wateraheds of the Clark Fork River Basin

Representative
Watershed Bon Sub-Basine USGS Gaging Station
Flathead River Flithead River above *  Nuosth-Fork Flachead, 12388700
conluence wigh Clark Sedwarer, Flathead ke Flathead River ur Pereng
Fork Rwver (T6L])
" Middle Foek Flathead (761)
v South Fark Hlahesd (76])
*  Swan (MIL)
¢ Lower#labesd (761)
Birsesroor River Hntermor River above ‘s Bitsermoot (T6H) 1233250
| confuence with Clark Bittermoot Liver near
| Fock Reer Miaouls
Blackfnon River Wackfoar River aboye = Hhckioot (TGF) 1D20T0
confluesce with (2ark Back oot River near
Fuek Roer Honner
Upper Clark Foek Rives | Glark Fork River shove *  Fin-Rock (6K, 76 GJ) 1234550
conflucnce with *  Upger Clask Fork (T6G) Cark Fork at Turah, Mt
Hisckfonr) River,
Middle Clark Fork River | Qlark fodk River fromaits | »  Middlie Clark Fork [gLY] 12354300
cunfluence with Clark Fock at Su Regis
Alasckfoot River 1
confloence with Flachead
River
Lowee Clark Fork River | Cark Fork Riverbelow | @ Lower Clark Fork (76N) 12¥91400
Clark Fork below Nosos

confhence with Flathead
River

' Rapids Dlam nese Naxon

Physical Availability of Watet in the Clark Fork River Basin

Precipitadon and Surface Water

The Clark Fork River neas the Idaho border is the largest stream in Monrana' The physical

avatdabdiry of water in the basin is a function of a combination of narural and hurman factors.

Climate and

precipitation, gealogy, local and regional bydralogy, and, of course, water use practices

all affect the physical availabality of water at any given paint in the basin and in the basin a3 8 whole.

Natunlly, precipi

geology, and dexinage busin sze ase the

major facton that deterrmnine the

physical availabdicy of water in the basin. The climate in the Clark Fork Rivet basin is strongly
influenced by moist air masses from the Pacific Ocean This condition produces relatively abundant
precipitation and mild winters compared to the rest of Montana, with occasional extended cald
periads in winter and hot, dry periods in sutnmer.* Precipitation in the Upper Clark Fork watershed
sverages around 28 inches » year, ranging froma low of less than 14 inches per year in the valleys to
» high of aver 100 mches per year in the mountaing *

The mnge in anmual precipunnon is reBected in the range of annual
baxin is measured by the USGS

streamBows. Water leaving the
g2ge in the Clark Park River near Noxoa. Here, annual stream fows

have ranged froma low of 11,380 cfs in 1971 to a high of 31,979 ¢fa in 1997.% Over » 40year
period, the annual flows at this point averaged 20,504 cfs or 14,818,240 scre-feet

Table 3-2 presents the syvemge annual precipitation, desinage and watershed aseas, and

aversge
anmual streamfow for each watenhed within the basin, Streamflows presented for the Lower Clark
Fock River watetshed represent the Bows leaving the Clark Foek River basin,
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Table 3-2 Watershed Precipitation, Area, and Streamflows

. Average Average Anoual
: Aanual . Dminage | Waternhed Suvamlow?
Waternhed | Precipiation® Area™ Area
e ot | (nches) | (oqmiles) | (sqendes) | (ct) | (a0 | (vears ofeecond) |
Flathead River
12 §7.35 L1975 4705 19,505 | B14edd 1984-200)

1 Beticrroot Kner
12153500 323 2814 |  2m4 2193 | 1.384nm1 190 2003
Binckfont River

] 1 2340000 2353 2290 2200 | 187 | 113A0 1940-2003
Upper Clark Fork Rver
12354500 211 AL 3041 1,06 H13. 0 1965-2003
MNiddie Clark Fork River
. ) 21 10009 | 1008 | 7aad swagon | ioirmoy
Eower Oark Fork River
12¥91400 3.9 21, M\Y 21\ 2,504 | 14810240 10612000

The mountainous temin and northern latirude of the batin combine to form saow-daminated
precipitation and runoff regimes. This means that the majority of precipitation in the basin falls as
snow in winter and carly spring, with streamBows peaking in early summer afier snowmelt has
occurred. Low fows occut in eady Gl after the dry summer and i late winter before snowmelr has
begun.

Natural streamflow pattems are affecied by the cumulstive impacts of all water uscs occutring
upstream. In many trabutaries and in the upper reaches of the Clark Fork man stem, ittigation can
dramancally reduce streamflows in the summer months, sometimes combineng with natural facrors
to neasly deplete amaller streams in dry years. Depending on water wse prcoces and local physical
features, return Bow from wsed warer, especially flood irngation, can sugmens late season natural
flows. The construction of resesvoirs, which capture part of the spring runoff and then release
those waters later in the season, has farther modified the basin’s hydrology. Hungry Hosse
Reservour and Ketr Dam (Flathead Lake) aze the most significant. (The cumulative affect of such
reservoirs in the greater Columbia River basin has significantly altered the natusal hydrograph.
Watees from Montana reservoirs are now cursently released eazly in the season to mitigate these
affects))’

The Clatk Fork Raver basin is also home to numerous ponds, lakes, and reservoizs. The basin
contama 21 reservoin with capacities greater than 5,000 acre-feet.' These reservoirs were
canstructed to provide water for irigation, hydropowsr, and municipal water supply, and for ood
control, but they also provide » means of regulating downstream flows. The hurgest of these are
Hungry Horse rescevois on the South Fork Flathead River at almost 3.5 million acre-feet capacity,
Flathead Lake oa the Flathead River az 1.8 million acre-feet capacity, and Noxon Rapids on the
Clark Fock ar almost 500,000 acre-feet capacity,

, Groundwater
Gmamwhhhdncn&ﬁdlbubiﬁngmmﬂymlwizhhnﬂm filled with
unconsolidated or poorly consolidated deponits between mounmin ranges composed of relatively
impermreable bedrock The deposits in these valleys range from several hundred 10 severa! thousand
fect thick The valleys have perenaial streams with recent floodplains adpacent to glacal deposits that
extend up the mountain fronts, Often these mountin frants are associated with faults or faudt
ystems. . '

Groundwater supplies in the Clark Fack River basin come from two busic types of squifers: baun
Bll aguifers and fractured bedrock aquifers. Basin fill aquifers are typically found in vaBeys and can
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be either shallow and unconfined ar deep and confined. ‘These aquifezs range from betng very
limited in extent and productivity, to highly productive and dependable. Fracrured becrock aquifers
generully occur aroand valley margins and have relatively small water stormge capacities with vanable
and typically low yields* i

Aquifer water supplies are recharged through the in&ltmtion of water from precipitation, snowmels,
excess irngation wates, canal leakage, wrface water stream, and other aquifens. An aquifer’s water
supply can be diminished by discharge to streams, evaporation, and withdrawals from pumping.

The largest uses of groundwater in the basin are for irrigation and pulilic water supply, but most
watez for ierigation comes primanly from surface watee sources. Mast households in the basin rely
on groundwater from wells or spenga®

Groundwater is growing in importance us a source of watet supply in the basin. There are currently
records of mare than 58,000 wells in the Clark Fork River basin, 40% of which have been installed
since 1990, DNRC's water rights databasc identfies neady 67,000 wies of groundwater in the
busin.  OF these, nearly 56,262 (97%) were developed after 1970 This refects the changing land
use trends, growth, and, to a decree, changes in water right record keeping process. Domestic,
urban, 2nd municpal uses—which are year-cound mther than seasonal—aceount for 57% of these
groundhwater uses.

Surface water = Groundwater laterconnections

When surface water and groundwater are hydraulically connected, water can travel hetween a streas
or other surfuce water body and the surrounding groundwater. For example, in & "losing reach” of a
stream, the stream tends to leak water into the groundwater, In a “gaining reach,” groundwater -
tends to seep into the stream. A quifers act as natunl storage sources that are rechasged annually in
varying degrees. Except for spring runoff, the majoriry of water in the streams of western Montuna
comes from groundwater discharge. Discharge to the streams is controlled by the water pressure or
"head" in the aquifer. Reduced head results from withdrawal by wells and reduced recharge
Reduced head in the aquifer results inlower stream flows.

Pumping

Water uses can affect narural surfice water groundwater flow patterna in several ways. One way is
by pumping water out of an aquifer that is hydraulically connecred to a stream. About 40% of the
wells in the Clark Fock basin tap into shallow alhevial (basin 6ll) squifees and are located within oae
mule of a stream. ﬁ:muplc.mnoldnmlkindwmuouhvmqm&wbpedhlhwy
productive aquifer that is recharged by the Clark Fork and Bitterroot rivers. Nmr’nglhmwdh
will inzercept some of the groundwater that would otherwise discharge From the allow aquifer to
the stream. Depending on the location of a well, if pumping occurs hard or long enough, the water
can actually be drxwn from the stream and theough the shallow aquifer to the well»

Betuzn Flows

Anather way water wae can affect nurface water groundwater interconnections is through irrigation
retum flows. Some portion of the water that i pumped from groundwater or diverted from surface
watet for imgation wall secp down through the soil profile and into the undedying groundwarer,
Seepage can occur through the ides and bottoms of irtigation ditches and canals or through the sod
profile of iteigated Belds. Seepage loses are grester through unkned conveyance systems and wich
flood-type irrigation systems where spplication of water in excess of plant coasumption is common.
Seepage water that makes it way back to » stream through the groundwater is called retum flow.
Though irrigation diversions reduce streamflows at the point and time of diversion, return flows
nugment streamflows further downitream and latet in the year.
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Flathead River Watershed

The Flathesd River watershed covers 8,795 square miles of
area drained by the Flathead River and its tributanies above
Its confluence with the Clark Fork Rivere.”™ The lowest point
of the watershed is defined by USGS gage 12385700 Flathead
River at Permna ™ This watershed is made up of seven umaller
sub-basine: North Fork Flathead, Stillwster, and Flathead
Lake (76L]); Middle Fork Flathead (76!); South Fork
Flathead (76]); Swan (761L); and Lower Flathead (T6L)™

The Flathead River waterthed is defined by the Flathesd
Rives, with Flathead Lake being the most notable surface
water body. Major tributasies in the basin include the North,
South, and Middle forks of the Flathead River; Swan River;
Jocko River; Stullwater Rever; Whitefish River; and Lirtle
Bitterroot Rivez. The watershed s doeninated by mountaing
and forests, but includes approximately 183500 scres of
wrigated bands in the valleys (USBR Remote Sensing
Analysis). A map of the watetshed is provaded in Figure 34.

Figure 34 Flathead Watershed

Physical Availability of Water in the Flathead River Watershed

Precipitation in the Flathead is the highest among watersheds in the Clark Fock River basin,
sveraging over 37 inches per year. Precipitation smounts vary oves the watenshed, with significantly
more precipstation falling in the mountains in the form of snow,

'n'wﬂnhadRivuiuhod\ehrgmtdhuqohheGnkFodRs'm.conuﬁudqlppmﬂnmdySﬁ%onbc
flow in the Clark Fork River where it leaves the state, An sverage of 11,505 cls (8,314,664 acre-feet) Dows out
of the Flathead River watershed annually, Average moathly flows at the mouth of the watershed mnge from 2
high of 23,060 cfs in Junc to a low of 8,157 cfs in August. Flows wn the Flathead River are reguluted by
Hm}luul).monhSomhFo:iFluthadlimmdmuhumbmeMﬁumhof
Flathead Lake. M..mumnm_wmmﬁmauwm

fAows dusing eypcally low Fow periceds.’ The sverage monthly flows of the Flathead River at Perma
e (HBustrated 0 Figure 3-5. Several other srmall dams and reservoirs on the Swan River and Lirtle
Bitterroot River, and 17 rescevoins in the Flathead letigation Project affect fows locally,
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Figure 3-5 Average Monthly Flows in the Flathead River at Perma
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Groundwater

The aquakr systems in the Flatbead River watershed are characterized by
valleys with fractused bedrock aquifers at the valley fnnges; however, the
aquifer systems in each valley vanes. The Kalapell Valey,
deep and shallow basin Gll aquifers with more lirmited bedrock aquifers along the valley margina,
The Missian Valley, south of Fiathesd Lake, coatins thin, discontinuous basin fill squilees that are
not as productive of extensive as those in the Kalispell Valley.> ’

alhuvial aquifers in the
narure and cambination of
north of Flathead Lake, has productve

The Montana Burexu of Mines and Geology Ground Water Assessment Program is completing a
bascline assessment of the groundwater resources of the Flathead Lake atea. This assessment will
include information describing the bydrogeologic framewaork of the azes, hydemulic characterdstics of
the aquifers, and aquifer recharge and dischasge characteristics. This program uscs wells of
oppartunity — exisung wells — und therefore the assessment has lmitations.

Existing Appropristions of Water in the Flathead River Watershed

Water rights records as of June 2004 show nearly 32,000 water use sppropriations within the
Flathead River watershed. The breskdawn of appropriations among different water uses Is
presented n Table 3-7 below. ' p

Ol Fork Basin Waser Muragemen: Plan
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The vast majority of existing appropriators
in the watershed are supplicd by
groundwaler (24,000 uses). Surface water
supplics more than 7,600 uses. OF these,
2,300 are for traditional irrigation.. As
population in the valleys Increase, new uses
of groundwater also increase. For example,
in the populated Flathead Lake sub-basin
(76LJ), the number of residential uses of
water for exceed that for [rrigation.

Di_veqbonuy Uscs

Lrmgen

The Flathead River watershed containg
spproximately 182,800 itrigated acres, which
represents almost 407 of the irrigated land in
the Clark Fock River basin, Over 115,000
acres lic in Lake County and below Kerr
Dam. Bascd on the assumptons presented
above, if all of these ncrew were fully erigated
then irtigation in the watershed would divert
close to 700,000 scre-feet and consume
350,000 acre- feet of wates per year. Spread
over the krrigation scason, this volume of
water would translate to » fow of roughly
2,470cfs in diversions and consume 1,235 cfy.

Municipal and Resideatial
The Flathead River watershed includes all of
Flathead and Lake counties, the northern
portions of Missouls and Powell counnes, and
the eastern pornon of Sanders County, Cities
in the watemshed include Whitefish, Columbia
Falls, Kalispell, Palsan, Evergreen, and
Ronan. Abour 111,000 people live in the
greater Flathead Lake nres. All of the major

communities {except Whirefith) and mast rural residences in the region use groundwater for
municipal and domestic water supplies™ The deep alluvial aquafers are the most utilzed and

genenally the most prodocrive
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aquifers.in the watershed. However, use of the fractured bedrock uquifers s increasing,
correspanding to the increase in residential development at valley fringes.» The Monmna water

nights database indicates 18,234 water rights for munscipal ind domestic uses. Groundwater sources
service BOY (14,545) of these municipal and domestic uses.

Non-Diversionary Uses

Both Hungry Horse and Kezr dams are located within the Flathead River

15 2 USBR facility locsted on the South Foek Flathead River that is
and powet generation. Keer Dam, comed by PPL Moatna (formesly owned by Montana Powee

Company), is located on the Flathead Rives just downstream from Fathesd Lake, which serves as i

e e S —
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reservoir. Thas Bacility is used for power generation, flood contral, and recreation. Both of these
fuﬂbcopmviduipiﬁammmuufmugcmdlmmuguhnth: flows of the Flathead and
Clack Fark rivens, decreasing streamflows dunng natueally high flow periods and increasing fows
duning low flow periods. Additional hydrepowes facilities are located at Bigfock and Big Creck.

lnatream Flows
DFWP has claimed Murphy Rights on several stream reaches withan the Flathead River watershed.
The reaches, peioaty dates, periods, flows, und volumes of these claims are peesented in the Tables

3-8 through 3-11, In sddition to these M
claims on selected streams,

wrphy Raghts, DFWP may have additianal water nght
creeks, ponds, lakes, reservairs, or swamps in the watershed,

Table 3-8 Murphy Right Claims on the Flathead River (filed under SB 76)

Neach

Priority |  Period

Flow
o

ITathead Lake wo South

Fork

12/22770 | W1 -4/15
4/16-4/0
5/1=17/1%
1&-T1/0

1sm
605
8125
S4m

South Furk tn Middle Fork

1272430 | 1071 = 331
/1= 2/13

6N
K/1-9/

4164130 { 1590
5/1-17/15 |

L2100

1.us0
PR

1000
M5

Table 39 Murphy Right Claims on the Middle Fork Flathead River (filed under SB 76)

Pelocity |  Period

Flow

(efs)

Mouth i Bear Creek

12/22/% | 8/1-4/15%

NE-4/0
5/1-1/15
1216 T/51

50
1A
2128
1904

HearCrovk 1o Cox Creek

VRSN | 10/1-3/3)
AN-940 18

75

Table 3-10 Murphy Right Claima on the North Fork Flathead River (flled under SB 76)

Reach

Friodg | _Period

Flow
GO

! Mxddic Fork 10 Bowenan Crock

1272/m | w/i1-yn
41~ 4/15
Yiv-4/3%
S/ <5
TM6-1/31

Boweman Creck 1o Border

e Ry

4/1<4/1%
/16— 4/
S/r-7/15
T/H6 =7 /M1
8L - 9/%

s
1400
1,766
2435
2040
140
Q5
70
1.1
1.5m
10
25 )
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Table 3-11 Murphy Right Claims on the South Fork Flathead River (filed under B 76)

Flow |

Rench Prio Periad
Hungry Hoese Rexervair to 12727 | 10/1 =30 i
Powell/Fisidead County Line t/1-4n18 | o
$116-4/30 | 11
5/M1<718 | 1050
THe6-T/0 ™)
A1 - m
Powell) Fathead Counry Line | 12/22/70 || 4/1-9/30 m
10 Vlesdwatery 10/T-3/%1 | j) )

* The asscssment of existing sppropeiations in the Flathead River watershed, and indeed the entire
Clark Fotk River basin, is complicated by the unquantified poior water rights of the Confiedemted
Salish and Kootena: Tribes (CSKT) on and potentially off of the Flathead Reservation. The CSKT
claim nghts not oaly on the rescevation, bur for fishing and hunting off the reservation (instream
flows) everywhere in Montana west of the continental divide. Their wates rights are sensor to those
of everyone clse in the basin, and that seniority applies to their farure as well as past and present
uses. [n othez words, CSKT may want to develop. and consume some additional water that could
come at the expense of existng water users, or they may desire 1o commit a greater share of their
nghts to instream fow protection. Recent Montana Supreme Court decisions extended the Tribes’
nght not just to surface wates, but also to groundwater. However the wates nghits of CSKT aze

eventually quantified, they will have sn enormous impact on the Jegal availability of water to present
and future water users ™

Water. Available for Future Use in the Flathead River Watershed
Suzface Warter

As wath the larges basin, waser available foe furure use in the Flathead River watershed could be
dictated by hydropower water rights. The 14,540 cfs turbine cspacity ar Keer and the 8,900 ¢fx
turbine capacity at Hungry Horse are of sufficient size to utlize sl of the average annual Dows of
the nvers upan which they aze located. The srudy evaluating the effecu of imgaton on hydropowes
by Cunningham et al. @ indicated that power generation at facilisies with significant storage, such as
Kerr and Hungry Horse, it teduced with inereasing levels of upstream irrigation. This informaton
suggests that water vailabaliry for new surface water development would be limited by existing
hydropower wares fights in the watenhed. This is compounded by Ymititons presented by Avista’s
water rights st Noxon Rapics dam as discussed sbove. Local water shortages have led 1o small
sdministrative rule clocures in Walker Croek, tibutary 1o the Whitefish River, and Trurman Creck,
tributary to Ashley Creck

Gizoundwares

A preliminusy water use srudy of the Upper Flathead Basin by RLK Hydro* indscated that
unappropriated water exists in all four sub-basins within the watershed. The study alse found that
96%s of exlsting appropriatons, by volume, ure for surface water mncluding hydropower, instream
flown, and consumptive uses. Future appreptistions are likely to emphaszze development of
proundwater resources. Information callected by MBMG suggests that sufficient wuter is available
to allow for continued development of shallow aquifer systems in the warershed, but that these
resources aze susceptible 1o contamination, The deeper aquifers also appear to contain sufficient
water for continued development, but they are becoming more vulnerable to-drought.™

Clrk Fork Buin Warer Managemest Pan
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Pmiec_ltd D:nnn_d for Future Watet Use in the Flathead River Watershed

Municipaland Rexdential

Pepulation growth in the Flathead ares has been significant, svenging 2.4% » year over the past 10
years. The population of the area is currently over 111,000 people and is expecied 1o continue
growing into the foresceable future. 1f the population connnues to grow at its current rate, then the
Flathead River warershed will have:a population of over 137,000 people by the year 2020. At the
relatively high water use rates exhibited in Missouls County (400 gpd), the added population would
require an addssonal 11,677 acre-feet of water per year, which would translate into & flow rate of
about 16 cfs. The preliminary water use srudy by REX Hydron indicated that farure appropeiations
for residential wses are likely to emphaiize development of groundwater resources

lodgazon

The RLK study indicated that all of the potential agricultural sodl is Jocated in the Central Flathead
Raver Valley, an area of 270,000 acres. Currently the basin contains uppraximately 179,000 itrigated
scres. The percentage of the remaining un-iedgated sgnculnural Tands that could be logistically or
economically irrigated is unknown. The RLK study found that the rate of new appropriations for
ngrculrure have been declining for appraxmately 20 years,. BNRC records indicate tharagriculrural
development, in terms of number of nghts being developed, has been in the mnge of 1,000-2,200
new uses per decade duning the penod of 1970 1o 2004, although size of these appropriaton and
size of irrigated parcels may be smaller chan pre-1970 agriculrure developments,

Bitterroot River Watershed

The Bisterroot watershed covers the 2,814 square meles
drained by the Bisterroot River above its conBuence with the
Clark Fork River.” The watershed ks formed by the
Binetroot Mountains 10 the west and the Sspphire Range to
the east. The lowest poiat in the watershed i defined by
USGS gage 12352500 on the Bitterroot River near Missoula »
This watershed is alio identified ss Montana Hydrologic Sub-
Baun 76H. The Birterroot River & fed by the West Fork and
East Fork above Darby. Painted Rocks Lake and Lake
Como are the largest reservoirs in the watershed.

The 60-mule Jong Bittermoot Yalley averages around 7 miles
wide and covers an area of sbout 430 4quare mies. Running
down the middle of the valley 1 the 1- to 2-mile wide
floodplain of the Birteeroot River. Eatenseve high benches
ranging from 3 10 6 miles in width run along the east and
west slopes of the valley.* A map of the watershed
provided in Figure 3.6,

Phynical Availability of Water kn the Binerroot River Watershed

Precipitation In this watershed averages 33 inches per year,™ most of it in the form of snowhll, with
greater totals in the higher clevation iouth. 8. Streamflows leaving the Bitterroot River wateeshed
average 2,193 cha (1,584,881 ucee-feet)annually. Average monthly Dows range from a high of 8,525
cfs in June to a low of B39 cfi in Septembet. Figute 36 shows the average monthly Bows in the
Barterroot watershed, StreamBows mn the Bitterroot are regulated, in part, by Painted Rocks Lake

Clark Fark Basln Water Managemens Pl
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