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Executive Summqry
This is the fourth consecutive interim thot legislotors mode the topic of woter wells thot ore
exempt from permitting port of their work between sessions. However, the 201 I
Legisloture ond the 2Ol1'l 2 Woter Policy lnterim Committee (wplc) devoted more time
ond resources to the issue thon before.

The evolution of the exempt well in Montono qnd the study of it by the WplC ore well
documented.r

To summorize, since Montono storted
requiring permits for most types of woter
use in 1973, there hos been on exemption

for some ground woter wells. The omount

of woter ollowed ond the rules used to

implement the low hove chonged, but the

current low ond occomponying rules hove

been oround olmost 2 decodes.

The low stotes thot o permit is not required

for o well or developed spring thot diverts

woter ot 35 gollons per minute or less ond

does not exceed o volume of I0 ocre-feet

o yeor. lt odds, however, thot o combined

oppropriotion from the some source from

two or more wells or developed springs

exceeding this limitotion requires o permit.

Since Montono storted requiring
permits for mosl types of woter use in

1923;there h.os besn-on exomprrioh for
some ground woter wells.

' Boiling lt Down, httpzf fleg.mt.gov/contentf Publicotions/Environmentolf 201O-woter-policy.pdf
Woler: Moniono's Treosure; Woter Policy in Monlono, http://leg.mr.govfcontenlfPvblicorionsfEnvironmentol/
20OSmontonoslreosure.pdf .
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The term "combined oppropriotion" is not defined in low. Thot is left to odministrotive

rules, which exploin the ierm os "on oppropriotion of woter from the some source oquifer

by two or more ground woter developments, thot ore physicolly monifold into lhe sot e

syslem."? (emphosis odded).

ln recent yeors, legislotive ottempts hove been mode to chonge ihe exemption, including

codifying the odministrotive definition of combined oppropriqlion. The rules olso hove

been chollenged. None of the ottempts succeeded'

Whot mokes exempt wells controversiol?

Most debote ceniers on the use of exempt wells in residentiol housing developments-

About two-thirds of the subdivision lots creoted between Jvly 2004 ond June 2011

received woter from exempt wells.3

Most debote centers on

the use of exempt
wells in residentiol

housing developments.

lllustrotion of wells constructed in the Belgrode oreo.
Monlono Bureou of Mines ond Geology.

Even if eoch well uses only o smoll omount of woter, there ore those who orgue thot the

cumulotive effect is not onolyzed for horm to existing woter right holders to the some

' 36.1 2.l ol ARM.

3 Deportmenl of Environmentol Quolity Subdivision Review Progrom.
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extent thot onother use of the some omount of woter \Mould be, such os on irrigotion
system' Others note thot in some oreos, if the effects of on exempt well ore even
rneosuroble, they ore so smoll in the lorger scheme of woter use os ro be hormless.

Given the rurol noture of Montono, some orgue thot on outright bon on exempt welts is
unreolistic' The permitting system could be overlooded evoluoting new opplicotions.
Furthermore, ollowing relotively smoll omounts of woter for domestic or stock use could be
seen os on unolienoble right.

But ofter thot, options for oddressing concerns obout providing woter for new uses,
including housing, while protecting existing woter right holders become more controversiol.

ln 201 '1, the Legisloture possed House Bill

No. 602 requiring o study of exempt wells.

Among other things, the Legistoture found
thot exempt wells moy be odversely

offecting existing woter rights ond thot
existing woter low does not give the

Deportment of Noturol Resources ond

Conservotion odequote direction on how to

odminister exempt wells. (Appendix A).

The legislotion requires the WPIC to

exomine o wide voriety of topics reloted to
exempt wells, including the omount of woter
used, the effects on other woter rights, the

enforcement of woter rights, the relotionship

of exempt wells ond lond use, how other

stotes deol with exempt wells, ond the

odequocy of existing progroms.

Wolf Creek, Montono. Pioro by Ron
Zeller, courtesy of Trqvel Montono.

Given the rurql noture of Montono,
some orgue thot on outright bon on

exempt wells is unreolistic.

With thot direction, the WPIC pledged most of its time ond efforts to evoluoting the issue
ond gothering os much public comment os possible, including three meetings oround
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v/estern Montono, where most of the exempt wells used in subdivisions hove been drilled in

the lost 2 decodes.

At its finol meeting in September 2012, the WPIC opproved the findings ond

recommendotions included in this report os well two committee bills to be introduced in the

2013 Legisloture.

The committee voted 7-2 in fovor of legislotion thot would creote streom depletion zones,

on oreo where hydrogeologic modeling concludes thot the withdrowol of woter frorn on

exempt well would hove specific effects on surfoce woter. Within these oreos, which would

be odopted through odministrotive rule, the exemption would be limited to 20 gollons per

rninute ond no more thon I ocre-fool o yeor.

The committee voted 7-1 for o bill thot would define the term combined oppropriotion os

"on oppropriotion of woter from the some source oquifer by two or more wells or

developed springs thot ore physicolly connected into the some system."
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Exempt From whot? A permitting overview
For someone unfomilior with western woter low, the ideo thot o bureoucrotic permit
system must be negotioted prior to using woter moy seem needless. lf you con see woter
in o creek or someone ossures you thot cool, cleon liquid is bountiful below the surfoce,
whot more does one need to know?

Quite o bit. The octuol presence of woter ot
the time one wonts to use it ond in the
quontity one needs ore iust o couple of the
criterio thot must be proven before most

would-be woter users con oppropriote the
precious but reusoble resource.

The use of woter is o property right.

Montono ond other western stotes ollocote
thot right bosed on when the woter wos put
to use or the right wos permitted. This is

known os the Prior Appropriotion Doctrine.

For exomple, o woier right doting to I889
is entitled to be exercised before ony right
occurring ofter thot dote.

More thon o century ogo, western

lowmokers storted seeing the need for o
reguloted system of woter rights. The use

ond reuse of woter by mony porties, the

complexity of o woter righi, wos o recipe

for confusion ond disogreement without o

centrolized system.

Woter tonk ot Mullen Rood Tunnel circq
1900. Montqno Historicql Society photo.

More thon o century ogo,
western lowmokers storted

seeing the need for o reguloted
system of woter rights.

ln Montono, the I 972 Constitution required thot "The legisloture sholl provide for the
odministrotion, control, ond regulotion of woter rights ond sholl estoblish o system of



',.,i.','.i,r.,r 
i,:,.i:rlt.r, iitllr, tl:r r...r.:,1'r,iit:,,r:.1 .4 .: I : l

centrolized records, in oddition to the present system of locol records." A permit system

odministered by the Deportment of Noturol Resources ond Conservotion (DNRC) wos

creoted within the Woter Use Act of 1973.

Revisions in 1997 to the declorotion ond purpose section of the Woter Use Act reiierote

the role of permitting ond how it relotes to the odiudicotion of rights thot existed prior to

the Woter Use Act. Subsection (5) of 85-2-101, MCA, reods in port:

It is the intent of the legisloture thot the stotutory determinotions for issuing

new woter use permits ond outhorizing chonges do not require the

odiudicotion of oll woter rights in the source of supply. The legisloture

recognizes the unique chorocter ond noture of woter resources of the slote.

Becouse woter is o resource thot is subiect to use ond reuse, such os through

return flows, ond becouse ot most times oll woter rights on o source will not

be exercised to their full extent simultoneously, il is recognized thot on

odiudicotion is not o woter ovoilobility study. Consequently, the legisloture

hos provided on odministrotive forum for the foctuol investigotion into

whether \Moter is ovoiloble for new uses ond chonges both before ond ofter
the completion of on odiudicotion in the source of supply.

The permitting requirements of the low opply to both surfoce woter ond ground woter. To

understond more obout exempt ground woter wells, it moy be helpful to exomine the

process from which these oppropriotions ore exempt.

The criterio for o permit in Montono ore contoined in 85-2-3.l l, MCA. An opplicont must

prove thot:

the proposed use of woter is o beneficiol use;

woter is physicolly ovoiloble ot the proposed point of diversion in the

omouni ond during the period thot the opplicont seeks to oppropriote;

lhe omount of woter requested con reosonobly be considered legolly
ovoilqble during the period in which the opplicont seeks to oppropriote.
Legol ovoilobility includes on onolysis of the physicol ovoilobility ond the
existing legol demonds on the source.

the woler rights of o prior oppropriotor will not be odversely offected;

{
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the proposed meons of diversion, construction, ond operotion of the
oppropriotion works ore odequote; ond

the opplicont hos o possessory interest, or the written consent of the person
with the possessory interest, in the property where the woter is to be put io
beneficiql use.

The determinotion of physicol ovoilobility for o ground woter well entoils on oquifer test
supervised by o hydrogeologst or other professionol, o minimum durqtion of pumping, on
observotion well, ond o report thot inctudes ground woter ond surfoce woter monitoring
doto.

The exominotion of legol demonds ond possible odverse effects includes:

identificotion of prior oppropriotors;

o comporison of physicol woter supply within oreo of impoct ot point of
diversion during the period of diversion requested with existing legol
demonds;

describing the effect on existing wells ond hydroulicolly connected surfoce
woter; ond

demonstroting thot the proposed diversion con be reguloted during periods
of woter shortoge to sotisfy rights of prior oppropriotors.

At this point in the process, if the obove criterio ore sotisfied, the DNRC issues o
preliminory determinotion thot the permit will be gronted. Thot triggers the public notice
ond obiection portions of the low. Generol notice is provided by publicotion in o
newspoper ond specific notice is provided to senior woter right holders ond others who
moy be offected by the new oppropriotion. The notice moy result in someone obiecting to
the opplicotion ond being gronted o heoring. An obiector moy be onyone whose
property, woter rights, or inierests would be odversely offected.

Obiections moy be withdrown or denied, or the opprovol moy be conditioned to mitigote
obiections. The permit might be gronted for tess woter thon opplied for, or the woter use

,l-
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rnoy require the retirement of onother woter right to offset the new use. Monitoring ond

reporting of the woter use olso moy be required'

ln September of 201 l, the WPIC heord obout two proiects for which woter right permits

were gronted ond onother thot used exempt wells'

The town of Stevensville obtoined o permit for o ground woter well to serve the I l7-lot

Twin Creeks Subdivision, which sits on 40 ocres. The oppropriotion is for municipol use with

33.6 ocre-feet per yeor for in-home domestic uses ond 62.7 ocre-feet per yeor for lown

ond gorden uses. The totol consumptive use is obout 50 ocre-feet o yeor'a

Becouse the oppropriotion is in o closed bosin, the opplicont olso wos required to obtoin

on oquifer rechorge plon. The plon shows how woter historicolly used for irrigotion will be

diverted to o pond ond grovel pit to rechorge the oquifer, thereby offsetting the new use.

Another proiect reviewed by the WPIC wos o preliminorily opproved opplicotion in Lewis

ond Clork County for o three-well system serving the Elk Creek Colony. The woter will be

for use in 28 homes for up to I50 people, stock use, ond industriol use which will include o

concreie botch plont ond shop use. Agoin, this opplicotion is in o closed bosin. The

mitigotion plon is to retire tv/o woler rights on 65 ocres for o mitigotion omount of obout

50 ocre-feet per yeor.s

Both the Stevensville ond the Lewis ond Clork County oppropriotions will be required to

meter the wells ond monitor ground woter levels.

The third proiect, Timberworks Estotes in the Heleno Volley, chose to use exempt wells on

'l08 lots. While this proiect is olso locoted in o closed bosin, the use of the exemption

meons thot no onolysis for legol ovoilobility or odverse effect wos required.

o http,f f leg.mt.gov/content/Committees/lnterimf 2011-2O12fW oter-Policy/Meeting-Documents/

September-20 1 I /stevensville-permit.pdf .

u httprf fleg.mt.gov/content/Committees/lnterimf 2Q1l -2Q12fWoter-Policy/Meeting-Documents/

Seplember-201 1 /elk-creek-permit.pdf.
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To use the exemption, one drills the well ond puts the woter to use. To obtoin o certificote
of woter right, which includes o priority dote, the woter user poys the DNRC $ I 25 ond
provides the locotion, the flow rote, ond
the beneficiol use of the well-

All western stotes except Utoh ond
Colifornio provide o ground woter
exemption. Most exemptions were
creoted decodes ogo, with the ideo
thot evoluoting smoll uses of woter for
homes or stock would consume more

time ond money thon it wos worth.6

However, Montono ond other stotes

olso shore common chollenges

ossocioted with exempt wells, including

concern qbout the cumulotive effect of
withdrqwls not subiect to onolysis of
their effect on ground woter or
hydrologicolly connected surfoce

woters. Exempt wells ore often shollow,

moking them susceptible lo contominonts. They ore olso often used in coniunction with
septic systems to treot sewoge ond con become contominoted depending on locotion.T

6 Reporl: Exempt Well lssues in lhe Wesl, Nolhon Brocken, Western Siotes Woter Council,
httpz/ fleg.mt.gov /content f committees/lnte rim/201 1-2o12/woter-Policy/Meering-Documents/september-201 I /exempt-well-issues-west.pdf .

' lbid. Ar the request of the WPIC, the 201 I Legisloture possed House Bill No. 28, which revised
requiremenls for septic mixing zones. httptf f doto.opi.nt.govfbills/201 i/sesslows/chOOg3.pdf.

lllustrotion of proximity of wells ond septic systems in
the Heleno Volley. From 2OO7 Deportment of
Environmentol Quolity presentotion fo the WplC.

Exempt wells qre often used in
coniunction with septic systems
ond con become contominoted

depending on locqtion.



Exempt wells: How Mony? How Much wqter?

There ore more thon I 13,OOO wells oround Montono for which o permit wos not

necessory.t

About 56,000 of those wells were drilled ofter 1991, when the current low took effect. Of

those, obout 26,000 were drilled in closed bosins. (Appendix B)

Closed bosins ore qreos of the stole where new surfoce woter oppropriotions ore mostly

bonned to protect existing uses ond permit opplicotions for ground woter undergo extro

scrutiny for possible effects to surfoce woter. Ground woter permits thot ore opproved

rnoy be required to mitigote those effects. The closed bosin restrictions do noi opply to

exempt wells.e (Appendix C)
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Of the
opproximotely
56,000 wells
drilled in

Montono ofier
1 99.l, obout
26,000 were
drilled in

closed bosins.

o+-
1990 ?ofi)

Ye{

8 DNRC dotobose of woler rights os of Morch 2012.

e Bosins con be closed by the Legisloture, the DNRC, o couri, or o negoiioted compoct. See 85-2-319,

8 5 -2-321, 85-2-3 30, I 5 -2-33 6, I 5 -2-3 41, 8 5'2 -3 43, ond 85- 2- 344, MCA.
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Most closed bosins ore in western Montono, which is olso where much of the stote,s
populotion growth occurred over the lost 2 decodes. Between 1990 ond 2010, the
populotions of Gollotin County qnd Broodwoter County, both locoted in the closed Upper
Missouri Bosin, increosed by obout 7Oo/o eoch.ln Gollotin County, thot wos on increose of
olmost 40,000 people.

Rovolli County, locoted in the closed Bitterroot Bosin, increosed in populotion by obout
I 5,000 people during those 2 decodes for o 6ryo increose.

To house new residents in those ond other oreqs, subdivisions were creoted. Mony lots
within fhose developments ore served by exempt wells. Of the more thon 28,000 lots
creoted between )uly 2004 ond June 2011, obout two-thirds were sloted to get woter
from exempt wells.ro

The DNRC estimotes thot the number of exempt wells in existing closed bosins could
double to 53,000 by the yeor 2030."

While the effect of woter use by exempi wells is not onolyzed by the permitting process,
the commiftee exomined severol scenorios bosed on well locotion, ossumptions of octuol
use, ond oreo-specific ovoilobility ond ollocotion of ground woter.

The exemption ollows for o flow rote of 35 gollons per minute, not to exceed o volume of
l0 ocre-feet o yeor.r2

Thot omount is equol to o footboll field under l0 feet of woter. To put thot much woter on
the gridiron, one would hove to fill o I gollon milk iug eyery I0 seconds, oround the clock,
for on entire yeor.

r0 Deportment of Environmentol Quolity Subdivision Review progrom.

tt DNRC presentolion ro WPIC. June l, 20'l I . Number does not include srock wells.
htt$//leg.mt,gov/contentfCommitlees/lnterimf2Oll-2Q12/Woter-Policy/Meeting-Documents f June-}Ol1/exempt-w
ell-stotistics-dnrc.pdf .

r2 This reflects the l99l chonge in low from i 0O gollons per minute with no limit on volume.
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The omount of woter ollowed under the exemplion is

sufficient for o voriety of uses. Ten ocre-feet could

quench the thirst of 500 cows for o yeor, keep 5

ocres of gross green in Bozemon, sprinkle vp lo 7
qcres of posture, serve o I50-room hotel, run q

grovel operotion, or supply o l0-lot subdivision in

Billings.t3 (See Appendix C)

ln terms of the woter used in o housing development,

it is estimoted thot o household of 2.5 people would

divert obout one-third of o single ocre-foot per yeor

for in-house uses, including drinking, cleoning, ond

toilet operoiion. ln Bozemon, on ocre of lown ond

gorden could be irrigoted with 2 ocre-feet o yeor. "

The longuoge in the exemption refers to lhe omount

of woler pumped out of the ground. But while the use

of woter is o property right thot cqn be owned by on individuol, the woter returned to the

system, such os through o septic system, will be used by mony woter right holders os il

cycles through eoch use. When it comes to deboting the effect the exemption moy hove on

existing users, the other component is the qmount of woter consumed.

Woter is deemed consumed if it does not return to the system, meoning it connot be used

by other woter right owners. The lorgest consumptive uses ore evoporotion from soil ond

surfoce woter bodies ond tronspirotion, which is woter used by plonts.r5

r3 DNRC presenlolion to WPIC. Sepr. 13, 201 I

http://leg.mt.gov/content/Committees/lnlerim/2O11-2012/Woter-Policy/Meeting-Documenls/September-201 1 /
woter-use-toble.pdf .

't lbid.

rs John Metesh, Hydrogeology Reloted to Exempt Wells in Montono, Montono Bureou of Mines ond

Geology.

Woter is deemed
consumed if it does not

return to the system. How

much woter is consumed

depends on the use.
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How much woter is consumed depends on the use. A household thot diverts one-third of on
crcre-foot for 2.5 people would consume iust 0.03 ocre-feet becouse most of the wcrter is

returned through lhe wostewoter system. Nine out of every 1O gollons of woter purnped
out of the ground return to the system. ln controst, o growing lown consumes obout 80% of
woter put on it.l6

On o stqtewide scole, using ossumptions more conservotive thon those obove, the ornount
of wqter diverted by exempt wells in closed bosins in 2010 wos more thon 3O,OO0 ocre-
feet with the consumed volume of olmost '18,000 ocre-feet.]7

As previously noted, ony use of ground woter in excess of 10 ocre-feet requires on

onolysis of how the use would offect existing woter right owners. Any single request to
oppropriote 31000 ocre-feet or more of ground woter requires not only thot onolysis, but
olso opprovol by the Legisloture.rs

But coution should be used when looking ot the cumulotive use of woter on o stotewide
bosis ond comporing those cumulotive omounts to single, lorger opplicotions to

oppropriote. A woter budget, much like o finonciol budget, con be onolyzed by scole.

When looking ot the withdrowol of woter qcross the stote, less thon 3oh is ground woter
ond only 8o/o of thot is withdrown by exempt domestic wells. Even less thon thot is octuolly
consumed. On thot scole, the effect of exempt wells could be negligible. te

The Ground Woter lnvestigotion Progrom ot the Montono Bureou of Mines ond Geology

exomined consumptive use on o much smoller scole. The onolysis compored domestic lown

wotering from exempt wells to three different types of ogriculturol irrigotion.

i6 DNRC presentotion to WPIC. Sept. I3, 201 l,
htt$/ fleg.mt.govf contentf Committees/lnterimf 2O11-2O12/\Noter-Policy/Meeting-Documents/September-201 I /
woter-use-toble.pdf.

'7 DNRC presentolion ro WPIC. June l, 201 l Number does not include stock wells.
httprf fleg.mt.gov /content fCommittees/lnterimf 2011-2O12/Woter-Policy/Meeting-Documents/ )une-2}l1/exempr-w
ell-sloiislics-dnrc.pdf. Assumes.2l AF diveried for in-house use ond .95 diverted for holf ocre lown.

'8 85-2-312, McA.

'e John Metesh, Hydrogeology Reloted to Exempt Wells in Montono, Monlono Bureou of Mines ond
Geology.
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As seen on poge 27 of Appendix E, the percentoge of consumptive use voried widely. ln

the lower Beoverheod River siudy oreo, exempt wells consumed iust 2o/o of the woter
budget, while in the Eightmile Creek oreo of Rovolli County, lown wotering occounted for
rnore thon holf of woter consumed.

ln smoll study oreos, there olso cqn be morked differences in consumptive use bosed on on

onnuol budget ond o smoller, seosonol time frome. As seen on poge 29 of Appendix E,

the domestic use in April ond Moy in the Eightmile study oreo isn't much different in eorly
spring thon overoll. However, in the Four Corners sludy oreo, the consumptive use of lowns

in eorly spring is o much greoter percentoge of the woter budget thon when it is

meosured onnuolly.

ln subbosin study oreos in regions where the growlh of exempl wells hos roised concerns,

including Florence, Heleno, Belgrode, ond Bozemon, the study found thot lown wotering

from exempt wells consumed 15o/o of oll woter not returned to the system, or iust less thon

5,000 ocre-feet onnuolly.

Whot effect, if ony, the consumptive use of exempt wells moy hove on existing surfqce

right holders is not onolyzed. However, the DNRC presented teslimony on the legol

ovoilobility of woter in some of the oreos studied by the Ground Woter lnvestigotion

Progrom. Considering thot on exempt well would be o yeor-round use, the DNRC

concluded thqt in the Threemile Creek Areo, ony depletion of surfoce flows by o new

ground woler use would offect existing demonds. While there is woter legolly ovoiloble
during certoin times of the yeor in Eightmile Creek ond the Bitterroot River, DNRC Woter
Division Administrotor Tim Dqvis soid thot q yeor-round use of ground woier thot wos

subiect to o legol ovoilobility onolysis would likely need to olso provide mitigotion to

offset effects on existing woter rights.2o

The committee olso heord testimony from the Montono Associotion of Reoltors referencing
o study the ossociotion commissioned in 2008 on exempt wells. Thot study found thot "it is

difficult to conceive thot there would be ony prociicol circumstonce in ony closed bosin in

20 Tim Dovis iesiimony to WPIC. Jonuory 1O,2O12.
httpzf fleg.mt.gov/content/committees/interimf 2O11-2O12/W oter-Policy/minures/Jonuory- I O-2O12/Exhibir03.pdf.
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Montono where future growth in exempt wells would result in ony discernoble, detectoble,
or meosuroble odverse impoct to ony prior surfoce woter oppropriotor."2r

'' Jim Doy teslimony for Monlono Associotion of Reoltors to WPIC, Jon. 10, 2012. Nicklin Eorth ond Woter
lnc., submitled two reports io WPIC in 2008. The one quoted obove is "Updole on Evoluoiions Significonce Of Exempt
Wells Montono's Closed Bosins."

http:f fleg.mt.gov f content f Committees/lnterimf 2007 
-2008/woterSolicy/sioffmemos/evoluotionssignificonce.pdf

The other is "Woter Rights in Closed Bosins."

http/ fleg.mt.gov /content f Committees/lnterin/2OO7 
-2008/woter-policy/stoffmemos/woterrightsnicklin.pdf The

DNRC responded to the Nicklin studies, concluding in porl fiot lhe onolysis only exomined onnuol woter budgets on o
bosin wide scole lo concluded thot there ore no cumulotive impocls from exempi wells.
htt1/ /leg.mt.gov/content f Committees/lnterin/2OO7 

-2O08/woter-policy/sioffmemos/nicklinreportcomments.pdf.
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Enforcing the Exemption - Mqking q Cqll.,

The Legisloture osked the WPIC to evoluote the legol options for integroting exempt wells

into the principle thot first in time is first in right when senior woter rights ore not fulf illed.

The study olso directs the committee to exomine enforcement options for exempt wells.

ln Montono, os with other woter uses, exempt wells ore issued o priority dote. The dote is

key to the prior oppropriotion doctrine. When the woter is opplied to o beneficiol use

determines the user's priority in the woter; i.e., the firsl user to obtoin the right is the firsl

user who gets lo use the woter in times of shortoges.

The notion of "first in time,
first in right" is the bedrock of

western woter low.

This notion of "first in time, first in right" is

the bedrock of western woier low ond hos

been recognized by courts throughout

Montono's history. ln 191 l, for exomple,

the Montono Supreme Court recognized

the concept of "firsi in time, first in right" in

o decision involving o chonge of use from
power to ogriculturol.23 ln 1953, the

Montono Supreme Court stoted the rule os

follows: "The rule is thot he who first

diverts the woter to o beneficiol use hos

the prior right thereto where the right is

bosed upon the custom ond proctice of the

"first in time, first in right" hos been

integroted into the Montono Woter Use

22 Adopted from legol memorondum of Helen Thigpen, WPIC ottorney, Aug. 30, 20l l.

23 Feothermon v. Hennessy,43 Mont.3lO,3l6, I l5 P.983,986 (l9l l).

24 Midkiff v. Kincheloe, 127 Mont.324,328,263 P.zd976,978 (1953).

Montonq ronch, 1872. Notionql Archives photo.
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Act. Section 85-2-401, MCA, specificolly provides thot "[o]s between oppropriotors, the

first in time is the first in right."

fo enforce o woter right under the prior oppropriotion doctrine, o senior user con rnoke q
coll on the source. When this occurs, woter users with the most iunior rights must ceose using

the woter in reverse order of priority so thot the more senior right is fulfilled first. ln some

coses eoch iunior user upstreom from the senior's point of diversion moy be required to
curtoil use of woter.

Becouse the concept of o coll is rooted in proctice ond iudiciol common low, the concept
does not oppeor consistently throughout Montono's stotutes. The concept is defined, in o
section codifying o woter compoct, os "the right of the holder of o woter right with o
senior priority ond on immediote need for o recognized use to require o holder of o
woter right with o iunior priority to refroin from diverting woter otherwise physicolly

ovoiloble."25 Section 85-2-351 , MCA, which oddresses requirements for notices to
provisionol permit holders in the Clork Fork River bosin, provides thot "[i]n occordonce with

Montono low, you moy be subiect to o coll by senior woter right holders, in which cose

you mqy be required to disconiinue your use of woter for the period of the coll."

ln the context of surfoce woler, o senior user will contoct iunior users upstreom from the

senior's point of diversion to notify them thot o coll is being mode. The senior will cqll eoch

user in the order of the most iunior to the mosi senior until the right is sotisfied. lf the iunior
user does not yield to the senior's request, the senior moy seek o iudiciol remedy, usuolly

on iniunction. ln oddition to privote enforcement by the senior user, the Deportment of

Noturol Resources ond Conservotion (DNRC) is oulhorized to petition o District Court

supervising the distribution of woter omong oppropriotors to order the person to ceqse

using the woter.26 The DNRC moy direct the Attorney Generol or o county ottorney to

bring o suit to enioin the unlowful use, or the Attorney Generol or o county ottorney moy

decide to bring the oction.2'Either woy, priority must be given to protecting the rights of
prior oppropriotors.

'5 gs-2o-1501, McA.

'6 g5-2-114, McA.

" 85-2-114 (3) ond (4), MCA.
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ln most cqses o iunior user connot ignore o coll by o senior user. However, this is not on

obsolute rule. The futile coll doctrine moy relieve o iunior surfoce or ground woter user

from complying with the coll. The futile coll doctrine holds thot o coll moy be denied if o

iunior user con prove ihot the woter would not octuolly reoch the senior to sotisfy the coll;

i.e., if the coll is futile. Courts hove recognized the doctrine, but occording to some, the

doctrine con be difficult to estoblish, especiolly if some woter will eventuolly reoch the

senior user."

The cose mo$ often cited to illustrote the difficulty of estoblishing the futile coll doctrine is

Stote ex rel. Cory v. Cochron, I 38 Neb. 163, 292 N.W. 239 (l 940). ln Cory, iunior users

olleged thot o coll by downstreom seniors would be futile becouse of substontiol losses

from seepoge ond evoporotion olong the woy to the seniors' point of diversion. The

Nebrosko Supreme Court refused to opply the doctrine even though the juniors would be

required to let 700 cfs of woter go by to sotisfy senior users who needed only 162 cfs.

Becouse some woter would octuolly reoch the seniors, the court reosoned thot the coll

would not be futile even though lhe result creoted significont woste.

The futile coll doclrine hos been recognized by courts in Montono. ln 1892, the Montqno

Supreme Court recognized the concept, stoting:

Under the theory of the low of this Stote reloting to woter rights, the prior
oppropriotor moy insist thot the woter remoin in the streom, from which he
hos the right of prior oppropriotion, so long os ony useful quontity thereof
would reoch his point of diversion, if ollowed to remoin. He is entitled to
insist fhot oll of such \Moter remoin, in order to corry the flow down to his
point of diversion, olthough o lorge portion of it would be lost by
evoporotion ond percolotion. He hos the right to the prior use of the woter
of the creek, ond while he moy be entitled to o stoted quontity only, it moy
require much more thon thot quontity in the creek to corry the omount he is

entitled to down to his point of diversion.2e

2s Don Torlock, Law of Waler Rights ond Resources 5:33 (Clork Boordmon Colloghon I988 & Supp. 1989-

2e Roymond v. Wimsette, I 2 Mont. 551, 3l P. 537 ,1892lr.

20091.
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ln o loter decision, the Montono Supreme Court ogoin recognized the futile coll concept.3o
ln lrion v. Hyde, '105 P.2d 666 (1940), the Court reversed ond remonded o District Court
finding thol iunior users were entitled to use ony of the woter flowing in the creek ot their
property thot, if permitted to flow, would not reoch the senior user's point of diversion in
ony useful quontity. The Supreme Court concluded thot the District Court erred becouse it
seemed to "moke the test the volume of the flow ot defendont's dom." The Supreme Court
held thot the diversion wos iustified only if the iuniors could prove thot the seniors received
their full oppropriotion or if no woter would reoch the seniors.

Not oll western stotes hove recognized the futile coll doctrine. For exomple, courts in
Woshington hove consistently reiected the doctrine, choosing insteod to rely on the
longuoge of decrees ond priorities. Most recently, in 2006, the Woshington Supreme
Court reoffirmed its position thot the futile coll doctrine is best left to the Legisloture,
stoting thot "[w]oter monogement is o huge issue in this stote."3r The Woshington court
went on to soy thot "[t]here is cleorly controversy os to the best woy to monoge this stote's
woter resources. However, policy decisions ore the province of the Legisloture, not of this
couri."32

The Stote of ldoho hos incorporoted lhe futile coll concept into the stote's coniunctive

monogement rules, which opply to oreos thot shore o common ground woter supply. ln

1994,ldoho odopted o set of coniunctive monogement rules for the monogement of
surfoce woter ond ground woter. The rules "opply to oll situotions in the stote where the
diversion ond use of woter under iunior-priority ground woter rights either individuolly or
collectively couses moteriol iniury to uses of woter under senior-priority woter rights."33

Under the rules, o coll moy be denied if it is considered futile, but the Deportment of
Woter Resources moy require mitigotion or stoged curtoilment if the diversion couses

moteriol iniury to o senior user. This moy be true even though the hydrologicol connection

is remote. With respect to exempt wells, the rules provide thot o coll is not effective
ogoinst ony ground woter right used for domestic purposes or stock woter right so long os

30 lrion v. Hyde. t lO Mont. 57O, 105 P.2d 666, (1940).

3' Fod v. Stote Dept. of Ecoloqy, 133 Wosh. App. 90, 135 P.3d 515 (Div. 3 2006).

t'Id.

33 ldoho Admin. code 37.03.1 l.o2o.ol .
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the omount used is within the limits of ldoho's exemption stotute.3a The ldoho Supreme

Court hos upheld the constitutionolity of the rules. For more informotion, see Americqn Folls

Reservoir Dist. No. 2 v. ldoho Dept. of Woter Resources. 143 ldoho 862, 154 P.3d 433
(2OO7).

Ground wqler ond surfoce wtrlel

Historicolly, Montono low distinguished ground wqter from surfoce v/oter. Groduolly, both

the Legisloture ond the courts begon to recognize the connection between ground woter

ond surfoce woter ond treot them similorly for purposes of woter oppropriotion ond

monogement. For exomple, in 1966, the Montono Supreme Court issued o decision thot

explicitly recognized the conneclion between ground woter ond surfoce woter. ln the

decision, the court stoted thot "[m]odern hydrologic innovotions hove permitted more

occurote trocing of groundwoter movement."3s The court olso stoted thot "troditionol legol

distinctions between surfoce ond groundwoter should not be rigidly mointoined when the

reoson for the distinction no longer exists."36

ln 2006, the Montono Supreme Court issued o decision thot squorely oddressed the

connection between surfoce woter ond ground woter.37 At issue in the cose wos the

DNRC's interpretotion of the slote's closed bosin low in the Upper Missouri River Bosin.

which prohibited the DNRC from gronting permits within the Upper Missouri River Bosin

until the issuonce of the finol decrees." The DNRC wos not prohibited, however, from

processing opplicotions for the oppropriotion of ground woter unless the ground wqter

wos "immediotely or directly connected" tg surfoce woter.3e ln interpreting the meoning of
"immediotely or directly connected" to surfoce woter, the DNRC determined thot o well

3o ldoho Admin code 32.03.1 1.020.1 l.

tu 
!.9r!!!sJ.XIs.Esr, I48 Mont. 355,363,423P.2d 587,595 (I966).

36 ld.

t'@ 2006 MT 72,331 Mont. 483, 133 P.3d 224.

38 Section 85-2-343, MCA.

3e Seciion 85-2-342, MCA. The definition of ground woter wos delered from section 85-2-342, MCA, in
2007.Prior to 2OO7, section 85-2-342, MCA, defined ground woler os "woter thoi is beneoth lhe lond surfoce or
beneoth the bed of o slreom, loke, reservoir, or olher body of surfoce woter ond thot is not immediotely or direaly
connected lo surfoce woier."
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for ground woter could not pull surfoce woter directly from the source (i.e., induced
infiltrotion). The DNRC's interpretotion did not prohibit wells thot coptured ground woter
thot would otherwise end up in the

streom (i.e., prestreom copture). The

Supreme Court held thot both pumping

rnethods reduced surfoce flows ond

thot DNRC's interpretotion did not

protect senior woter right holders.ao

Under current Montono low, ground

woter ond surfoce woter ore

monoged under the some permitting

system. This meons thot on opplicont

for o ground woter permit must go

through the some permitting process

os o surfoce woter opplicont unless

the oppropriotion is exempt from the

permitting requirements. This is

significont becouse, like o surfoce

woter opplicont, o ground woter

opplicont must demonstrote thot "the

woter rights of o prior oppropriotor

under on existing woter right, o certificote, o permil, or o stqte woter reservotion will not
be odversely offected."ar

It olso meons thot senior users hove the opportunity to formolly obiect to the opplicotion.
As such, Montono low recognizes thot o senior woter right moy be offected by both

surfoce ond ground woter uses. ln oddition, Montono low does not prioritize ony woter

use over ony other, regordless of whether the use is for domestic, ogriculturol, or municipol
purposes. The result is o strict odherence to the prior oppropriotion doctrine - first in time,

a0 Montono Trout Unlimited v. DNRC, fl 43,

ar Section 85-2-31 I ( I Xb), MCA.

Demonstrotion by the DNRC of the interoction
belween surfqce ond ground woter. Photo by Joe
Kolmon.

Groduolly, both the Legisloture
ond the courts begon to

recognize the connection between ground
woter ond surfoce woter.
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first in right - opplied to both ground woter ond surfoce woter, ond without prioritizotion

of use.

Chollenges lo moking o cqll

While senior users moy legolly moke o coll ogoinst more iunior ground woter users under

the fromework outlined obove, there ore significont procticol ond legol chollenges

ossocioted with implementing ond enforcing the coll, especiolly if the coll is mode ogoinst

o well thot is exempt from the permitting process under lhe Montono Woter Use Act.

As noted obove, Montono low does not distinguish between surfoce woter ond ground

woter for purposes of priority enforcement, which presents unique chollenges for moking o

coll to enforce o woter right. Don Torlock, on expert in woter low, hos noted thot "[i]n the

western stotes thot opply the prior oppropriotion system to ground woter, priority hos

proved impossible to odminister in proctice for bosins thot ore not directly hydrologicolly

connected to surfoce systems."a2 The problem, occording to Mr. Torlock, "is thot o cousol

connection between o victim senior well ond o iunior well is extremely difficult, if not

impossible, to estoblish. All wells contribute to mining ond it is difficult to insulote the cqusol

connection between o welt ond the relevonl cone of depression."o3

Additionolly, o senior user will moke o coll on o source only when o woter shortoge exists,

ond thus, timing is o significont issue in the context of using o coll to enforce o woter right.

With surfoce flows, it is relqtively eosy to predict when o senior will receive woter

pursuont to o coll. ln the context of ground woter, timing con be o significont chollenge

becouse it could toke severol doys or weeks for woter to reoch the surfoce source

depending on the connection. The Montono Bureou of Mines ond Geology hos illustroted

this problem in o report issued to WPIC in 2008. ln the repoil the Bureou stoted:

There moy be o consideroble time log between the stort of pumping ond

ony reduction in streqm flow depending upon the locotion of the pumping

well (distonce ond depth) relotive to the streom, the hydroulic chorocteristics

of the oquifer, ond the pumping rote. Furthermore, the effect of ground-

a2 Dqn Torlock , Prior A,ppropriofion: Rule, Principle, or Rheloric, 76 N. Dok. L. Rev. 881, I02, (2OOO).

'3,d. or 102-103.
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woter pumping on streom flow moy persist long ofter pumping hos stopped.
This is o simplified scenorio; in the reor world there will be other
hydrogeologic foctors such os ET, rechorge voriobility, the presence of
disconnected streoms or reoches, low-permeobility streombeds, ond deep
confined ground-woter systems thot complicote the streorn-oquifer
interoctions.aa

Becouse o coll moy be mode in on oreo where the connection between surfoce ond
ground woter is not immediotely known ond becouse woter moy not be received
irnmediotely, o coll ogoinst o ground woter development moy not be o procticol or timely
meons of enforcing o senior surfoce right.

It is olso uncleor whot o senior would hove to demonstrote upon moking o coll ogoinst o
ground woter user. As discussed obove, upon moking o coll in ldoho, senior users must

ollege thot they hove been moteriolly iniured by the ground woter pumping. Under rhe
ldoho rules "moteriol iniury" is defined os "[h]indronce to or impoct upon the exercise of o
woter right coused by the use of woter by onother person os determined in occordonce
with ldoho Low . . ."45 The ldoho Deportment of Woter Resources looks ot severol foctors
in determining whether mqteriol iniury exists, including "[w]hether the exercise of iunior-
priority ground woter rights individuolly or collectively offects the quontity ond timing of
when woter is ovoiloble to, ond the cost of exercising, o senior-priority surfoce or ground

woter right."a6

Unlike other western stotes, Montono low does not prioritize certoin woler uses over

others. This strict enforcement of the prior oppropriotion doctrine meons thot o coll could

be mode ogoinst o iunior permitted well used for ogriculturol purposes or o iunior exempt

well used for domestic purposes. From o procticol stondpoint, however, o senior surfoce

user will likely run into severol chollenges in ottempting to enforce the coll, including the

futile coll doctrine. For exomple, if o coll is mode in on oreo where the hydrologicol

'a See Finol Cose Study Reporl to the 6oth Legisloture Woter Policy Committee oi:
httpr f / www,mbmg.mtech.ed v / gwip f gwip-pdf/hb83 I book_oppendix.pdf

'5 ldoho Admin. code 32.03. I I .l o.l 4.

'6 ldoho Admin. Code 3z.o3.l ],42.01 .



connection between surfoce woler o nd

ground woter is uncleor, o ground u/oter

user could invoke the futile coll doctrine

ond orgue lhot the senior would not

receive ony woter to fulfill the senior's

right despite curtoilment of the use. Even if
the hydrologicol connection between the

surfoce ond ground woter source wcts

relotively cleor, o iunior user could argue

thot the senior would not receive the woier
in time to prevent the coll from being futile

or thot seepoge or evoporotion would

prevent the senior from receiving o usoble

quontity. However, in ottempting to invoke

the futile coll doctrine, o iunior user would

hove to overcome the generol rule thot o

coll is futile only if the senior will not receive ony woter pursuont to the coll.

Colling exempl wells

Eoch of the chollenges outlined obove would olso opply to colls mode ogoinsi exempt

wells. However, these chollenges moy be even more pronounced in the context of exempt

wells.aT

The most significont chollenge with moking o coll ogoinst on exempt well is likely

oltempting to qssess how the well is offecting the senior user ond delermining which well

or wells coused the depletion.

oz The WPIC osked for o list of woler righl colls mode in Monlono over lhe lost severol yeors. Unfortunotely,
it does nol seem thot such o list exists. This lock of informotion moy be due in lorge pori to the noture of o woter right
coll. ln o iime of woler shorloge, o senior v/oter user moy moke o coll on iunior woler users in order to fulfill the
senior's woler righl. This is on oclion between privote porlies ond could be something os informol os o phone coll, on
e-moil, or o choi ol the post office, though thot chot moy be less thon friendly. ln these circumsionces, o coll is not on
oction performed ond recorded wiihin o governmenl-bosed system. lf the iunior refuses to comply, lhe senior moy osk
o court for on iniunction. But it does not oppeor lhese records ore cenlrolly recorded.

Unlike other western stotes, Montono
low does not prioritize certoin woter

uses over others.
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fhe common concern with exempt wells is not necessorily the use by o few individuo I users
but rother the cumulotive effed of numerous exempt wells in o porticulor oreo or
development. The question in the context of coll, then, is how o senior user would octuolly
rnoke o coll to ensure woter ovoilobility. lf the surfoce depletion is o result of numerous
exempt wells in on oreq, o senior user would theoreticolly need to moke o coll on the
wells in the entire oreo to enforce the senior's right. This could include moking o coll
ogoinst o subdivision thot relies exclusively on exempt wells for domestic woter supply. ln
this context, would the senior moke the coll ogoinst the subdivision os o whole (i.e., ogoinst
the homeowner's ossociotion if one exists) or ogoinst eoch individuol user? Whot if o
subdivision hos 2O0 wells?

ln oddition, there could be

serious heolth ond sofety

problems with moking o coll on

on exempt well. Becouse of the

noture of the exemption itself,

mony exempt wells ore used

primorily for domestic

purposes, including for drinking

woter. lt is not procticol for o
senior user to ottempt to

enforce o coll ogoinst these

wells when shutting off the wells

moy result in o lock of drinking

woter for individuols ond

fomilies. Courts ore likely to

toke o dim view of such

ottempts. ldoho hos prioritized

the use of woter for domestic

purposes over other uses. Therefore, o coll from o surfoce irrigotor ogoinst o well used

primorily for domestic purposes is not effective in ldoho.

Beyond procticol problems ossocioted with ottempting to curtoil the use of on exempt
well, there moy be constitutionol provisions thot would limit the obility of o senior user to

lllustrotion of use of exempi ond nonexempt wells. Alon
English, Gollotin Locql Wqter Quolity District Monoger.

The common concern with exempt wells is not
necessorily the use by o few individuol users but
rother the cumulotive effect of numerous exempt

wells in o porticulor oreo or development.
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enforce o woter right through o coll. The Montono Constilution broodly recognizes thoi
.'All persons ore born free ond hove certoin inolienoble rights", which include the right to

pursue life's bosic necessities ond seek sofety, heolth, ond hoppiness.as

Woter is one of life's most essentiol bosic necessities, ond it does not tqke much to see thot

o user thot relies solely on o well for woter would likely invoke Montono's constitutionol

protections for relief from complionce with o coll.

Finolly, it is worth noting thot the permitting process itself moy olleviote the need for o

senior to moke o coll. To receive o surfoce or ground woter permit from the DNRC, on

opplicont must demonstrote thot on existing right will not be odversely offected.

Oftentimes this requires oppliconts to mitigote effects on senior users. Whether on odverse

effect exists is "bosed on o considerotion of on opplicont's plon for the exercise of the

permit thot demonstrotes thot the oppliconl's use of the woter will be controlled so the

woter right of o prior oppropriotor will be sotisfied".ae

Becouse permitted ground woter users ore required to first demonstrote thot senior users

will not be hormed by the development, mony of the issues thot would hove otherwise

resulted in o senior ottempting to enforce o woter right through o coll moy be oddressed

through the permitting process. Nevertheless, becouse the individuol exemption is

relotively smoll, o lorger permitted ground woter well moy hove o greoter effect on the

source thon o certoin number of exempi wells.

rB Mont. Consl. Article ll, section 3.

oe Section 85-2-3.l l, MCA.
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Exempt Wells: Whot Are the Opfions?

As legislotors ond others deboted the exemption over the lost few yeors, suggestions
ronged from mqintoining lhe stotus quo to moior overhouls in the woy woter is dispensed.
Attempts included proposed rule chonges ond legislotion. To dote, none hove succeeded in
chonging the woy exempt wells ore odministered.so

There ore "hommer" opprooches ond "scolpel" opprooches for qddressing exempt wells,
Nothon Brocken, on ottorney for the Western Stotes Woter Council, told the WplC in
Jonuory 2012. Brocken, who wrote o report on exempt wells, soid hommer opprooches
include repeoling the exemption, o stotewide reduction for existing wells, ond requiring
rneters on every well.

The scolpel opprooches, he soid, moy include refining the exemption or torgeting specific
wotersheds. 5r

ln his report, Brocken wrote thot overlooding the permitting system with smoll opplicotions,
reducing on existing property right, or trying to odminister o stotewide reporting system
rendered most of the hommer solutions infeosible.52

Feosible solutions moy include limiting the type of exempt development (lorge subdivisions,
for exomple) or requiring locol governments to condition subdivision opprovol bosed on o
woter right determinotion. Other feosible opprooches Brocken discussed included reducing
flow rotes ond volumes for new wells ond reducing the exemption in oreos where wqter

50 ln o December 20'l I ogreemenl to dismiss o lowsuit brought by the Clork Fork Coolition ond others, the
DNRC ogreed to initiote rulemoking to define the term "combined oppropriotion" in o woy thot would be brooder
lhon the current definition of only wells physicolly connected. House Bill No. 602 prevented the DNRC from rulemoking
until offer Od. 1 , 2O12..

s1 hnprf fleg.mt.gov/content/committees/interimf2Oll-2Q12/Woter-Policy/minules/Seprember-13-201 1/
Exhibitl O.pdf.

52 Reporl, Exempt Well lssues in lhe Wesl, Nothon Brocken, Western Stoles Woler Council,
hnp://leg.mt.govfcontentfCommittees/lnterimf2Oll-2O12fWoter-Policy/Meeting-Documenis/Seprember-2Oll /ex
empi-wel l-issues-west.pdf ,
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ovoilobility is of concern. He olso discussed revising the exemption to focus on the omount

of woter consumed insteod of the quontity withdrown.s3

The WPIC heord two exomples of how exempt wells moy be monoged in specific o reos

of the stote.

ln 201 l, the DNRC estoblished the Horse Creek Conlrolled Ground Woter Areo, o '12-

squore-mile oreo southwest of Absorokee. According to the ogency, doio showed thot

springs in the Horse Creek droinoge could dry up ond lhe overoge onnuol flows in Horse

Creek could be reduced by 25o/o during dry yeors if o plotted subdivision is completed os

intended. ln thot oreo, on exempt well of 35 gpm moy be used if the volume does not

exceed 1 ocre-foot per yeor. 5a

The other exomple wos o proposol thot is port of the Confederoted Solish ond Kootenoi

Tribes' (CSKT) woter right compoct being negotioted in northwestern Montono. As

proposed, o well for o single home or business with o rote of up to 35 gpm could divert

up to 2.4 ocre-feet onnuolly. lrrigotion would be limited to 0.7 ocres. Up to three homes

or businesses could shore 2.4 ocre-feet onnuolly with 0.75 qcres of irrigotion ollowed.

Neither of these options would require metering.55

Multiple homes qnd businesses could shore up to l0 ocre-feet onnuolly, with o quorter

ocre of irrigotion ollowed for eoch. However, metering ond reporting would be

required.56

ln on effort to involve those who would be offected by ony chonges to exempt well policy,

the WPIC osked for suggestions from stokeholders. Thot resulted in five bills being drofted
for discussion purposes ot public meetings.

53 lbid.

so httprf fleg.mt.gov f contentfCommittees/lntelrmf 201 1-2012 /Woter-Policy/Meeting-Documenrs/
Jonuory-20 1 2/horse-creek-gwo.pdf

s5 httprf f leg.mt.gov/conteni/committees/inte'imf 2O11 -201 2/Woter-Policy/minutes/Jonuory- l O -2012/
Exhibitl6.pdf.

'u lbid.
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As proposed by Trout Unlimited, 1C8000 would prohibit multiple exempt wells in new
subdivisions onywhere in the stote. And in Gollotin, Lewis ond Clork, Missoulo, ond Rovolli
counties, o mitigotion exchonge would be estoblished to offset the effects of new wqter
uses.sT

fhe Montono Building lndustry Associotion proposed in LC800l thot lorger, denser
subdivisions (30 or more lots, with on overoge lot size of 3 ocres or less) instoll public
woter systems, which would most likely olso require o woter use permit.s8 The ossociotion
olso proposed 1C8002, which would reduce the volume ollowed under the exemption to
1 0 gpm ond I ocre-foot consumed. The omount of woter consumed is thot omount used by
plonts or lost to evoporotion.se

The Montono Well Drillers Associotion proposed in 1C8003 to lower the exemption volume
to 5 ocre-feet for wells drilled in unconfined oquifers within closed bosins, for the reoson
thqt those wells ore more likely to be connected to surfoce woter used by senior woler
right holders.6o

The Senior Woter Rights Coolition proposed in 1C8004 to limit new subdivisions io qn

exemption of 35 gpm ond I0 ocre-feet o yeor using one or more wells. Appropriotions of
more woter would be subiect to permitting.6l

At the July 2012 meeting, the WPIC voted to consider versions of three of the bills ot its
finol meeting. The committee osked to hove 1C8004 opply only to bosins closed by

5i LcSooo
http://leg.mt. gov f content f Commitlees/lnte rinf 20l1-2O12fWoter-Policy/[egislotion/lc8000-02.pdf.

5s LcSool
http:f /leg.nt.gov /contentf Committees/lnte rin/201 1-2012/tNoter-Policy/l,egislorion/lc8O0l -O2.pdf.

5e Lc8oo2
http://leg.mi. goy /content f Committees/lnte rim/2O1 1-2Q12/Woter-Policy/Legislotion/lc8O02-02.pdf.

oo Lc8oo3
htt$/ /leg.mt.gov /content/Committees/lntenmf 201 1-2O12/Woter-Policy/Legislotion/lc8oO3-O2.pdf.

6'Lcgoo4

httpz/ fleg.mt.gov /content f Committees/lnt erim/2Q1 1-2O12/Woter-Policy/Legislorion/lc8OO4-02.pdf.
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stotute. Members olso wonted to combine ospects of 1C8001 ond 1C8002, ond olso limit

those to stolutorily closed bosins.

The droft LC80l I would hove required public woter ond sewer systems in subdivisions of

20 or more lots thot hove on overoge lot size of 3 ocres or less, os opposed to individuol

wells ond septics. For lots in new subdivisions not covered by thot provision, the owner

would be ollowed on individuol woter well thot pumped 10 gollons o minute or less ond

consumed less thon I ocre-foot o yeor.62

The other droft, LC80l2, would hove limited subdivisions in those bosins to o totol oppropriotion

of woter of 35 gollons per minute up to l0 ocre-feet o yeor, no motter the number of wells.63

At its finol meeting, the WPIC considered ond opproved two bills for introduction in the 20'13

Legisloture.

The WPIC voted 7-2 in fovor of LC80'15 to limit the exemption to 20 gollons per minute ond I

ocre-foot onnuolly in "streom depletion zones." These zones would be creqted by odministrotive

rule. The zones could only exist in qreos where hydrogeologic doto exists ond must be within

closed bosins.

The boundories of the depletion zone on either side of o streom would be determined by running

o hydrogeologic model to see how for owoy from the streom the pumping of on exempt well

would result in ot leost holf of the omount of woter pumped being depleted from the streom

within 30 doys.6'

The committee olso voted 7-l for LC80l3 to define the term combined oppropriotion os "on

oppropriotion of woter from the some source oquifer by two or more wells or developed springs

thot ore physicolly connected into the some system."65

6' Lcgol I

hilp://leg.mt.gov/conteni/Committees/lnterimf 2011-2012/Woter-Policy/Legislotion/lc80l t -02.pdf

63 Lc8o12
hrtpr//leg.mt.govf contentfCommittees/lnlerimf20l1-2O12/Y,loter-Policy/Legislotion/lc80l 2-02.pdt

6' LcBo l 5
httpr/ fleg.mt.gov f content f Committees/lnterin/2011-2O12/Woter-Policy/Legislofion/lc80l 5-Ol .pdf

ut LcSot 3

hfi$f fleg.mt.gov/content/Committees/lnte rim/201 1-2O12/\Noter-Policy/Legislotion/lc80l 3-01 .pdf
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Public Commenl

The WPIC received much public comment, both through written comments os well os

testimony ot heorings.

The written comment is included in Appendix F. Other testimony is included in the minutes
of eoch meeting, including the public heorings in Bozemon, Kolispell, ond Homilton. Pleose
refer to the committee web site.66

Members of the WPIC listen lo testimony on exempl wells during o June 2012 heoring in Homilton. The
WPIC olso held public heorings in Kolispell ond Bozemon in oddition io its regulor Helenq meetings. Phofo
by Joe Kolmqn.

66 WPIC web site. httpt//leg.mt.gov/css/Committees/lnterim/2O11-2O12fWoter-Policy/defoult.osp.
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Findings ond Recommendqlions

Exempl wells

I. Finding: The use of individuol woter wells exempt from permitting is oppropriote ond

necessory in mony ports of Montono, especiolly rurol oreos.

2. Finding: There ore more thon I 13,000 wells oround Montono for which o permit wos

not necessory. The exemption of 35 gpm, up to I0 ocre-feet o yeor, provides o sufficient

omount for o voriety of uses including domestic, irrigotion, stock woter, ond some

industriol.

3. Finding: lt is estimoted thot o 20-lot subdivision could be developed using less thon I O

ocre feet of woter per yeor, ossuming 2.5 persons ond 0.08 ocres of lown ond gorden

per household.

4. Finding: The consumption of woter by in-house uses is minimol, estimoted to be 0.3

ocre-feet o yeor for on overoge 2.5 person household. Lown ond gorden use, however,

con consume 8Oo/o of the woter diverted. One ocre of lown ond gorden in Billings would

divert 2.4 ocre-feet of woter ond consume 2 ocre-feet.

5. Finding: On o stotewide scole, there is little ogreement or evidence to determine if the

exemption os written is detrimentol to senior woler right holders. On smoller scoles, such os

subbosins, the effect of exempt wells moy still be orguoble, but more specific colculotions

con be mode.

6. Finding: The stoiewide regulotion of woter is under the purview of the Legisloture

however, the WPIC recognizes those regulotions moy hove significont locol economic

impocts.

7. Finding: ln oreos where exempt wells ore most controversiol, locol testimony colled for
hydrologic evidence when creoting woter policy.
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8. Finding: Those concerned obout the effects of exempt wells moinly odvocote stricter
limits within the closed bosins of western Montono. Furthermore, most concerns ore o bout
the use of exempt wells for subdivisions neor existing urbon oreos, especiolly those thot
hove experienced lorge goins in populotion.

9. Finding: Current low ollows for locol woter users ond others to estoblish controlled
ground woter oreos where oll ground woter withdrowols ore subiect to review. However,
there ore concerns thot estoblishing o controlled ground woter oreo requires on opplicont
to provide o significont omount of hydrologic evidence thot moy be expensive to obtoin.

I O. Finding: Except for exempt wells, new ground woter uses within closed bosins ore
onolyzed for net depletion to surfoce woter ond odverse effect on senior woter rights. A
subdivision thot moy oppropriote in totol more thon '10 ocre-feet o yeor through exempt
wells does not undergo the onolysis, while on irrigotion proiect or qny other oppropriotion
of thot omount of woter is subiect to permitting.

I l. Finding: For residentiol development ond other uses, especiolly in closed bosins, using

exempt wells is less expensive ond foster thon obtoining o permit. The DNRC is revising

opplicotion forms ond proposing legislotion thot the ogency soys will streomline the

process.

I2. Finding: The prior oppropriotion doctrine is enforceoble in Montono, but there ore

chollenges foced by senior surfoce wqter right holders ogoinst iunior users of ground

woter, including exempt wells. Junior users moy contend the coll is futile becouse o senior

moy hove difficulty proving surfoce woter would be ovoiloble even if ground woter use

wos curtoiled. For exempt wells, senior woter right owners mqy foce odditionol

chollenges, including how to moke o coll ogoinst the cumulotive use of exempt wells in o

subdivision ond potentiol heolth, sofety, ond constitutionol issues qssocioted with curtoiling

drinking woter.

I3. Finding: Unlike some other stotes, Montono does not prioritize woter uses. Woter use

is enforced strictly by first in time, first in right. The permitting process is o prooctive woy
to ensure new uses do not offect existing uses.

??
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14. Finding: Senior woter righis must be protected os property rights while ensuring thot

new uses, including those thot use the exemption, ore ollowed.

15. Finding: The term "combined oppropriotion" in 85-2-306, MCA is not defined in

stotute ond hos been defined over the lost two decodes in opposite woys by the DNRC

resulting in debole, legislotion, ond litigotion without resolution.

A. Recommendqlion: The DNRC should continue to work with woter use oppliconts to

identify specific issues thot moy unnecessorily impede the permit ond chonge process ond

report those findings, olong with suggestions to improve the process, to the next WPIC.

B. Recommendstion: lt is reosonoble to resirict the use of exempt wells in bosins where

new surfoce woter uses ore mostly limited ond where hydrogelogic modeling concludes

thot surfoce woters would be depleted by on exempt well within o foirly short period of

time thot would be most likely to offect senior woter right holders.

C. Recommendolion: Restriciions on exempt wells in certoin oreos should be limited to

oreos where hydrogeologic doto exists, including studies conducted by the Ground Woter
lnvestigotion Progrom or other hydrogeologic studies.

D. Recommendolion: The term "combined oppropriotion" should be defined by the

Legisloture. Thot definition should be oppropriotion from the some source oquifer of more

thon 35 gollons per minute ond l0 ocre-feet by two or more wells or developed springs

thot ore physicolly connected into the some system.

E. Recommendolion: Locol woler users ond others who ore concerned obout the effects of
exempt wells beyond whot the WPIC proposes moy pursue regulotions under the

controlled ground woier oreo stotutes.

Ground Woter lnvesligofion Program

l. Finding: The continued ond exponded study of ground woter resources is vitol to
shoping stotewide policy os well os providing the doto necessory for locol decisions

regording woter.
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2. FindingtThe 2007-08 WPIC proposed creoting o Ground Woter lnvestigotion
Progrom (GWIP) within the Montonq Bureou of Mines ond Geology. Scientists with the
Progrom conduct sludies ocross the stote, regulorly report to the WPIC, ond onswer
specific questions posed by legislotors.

3. Finding: Eoch investigotion completed by GWIP includes o description of the

hydrogeologic system, o computer model simuloting hydrogeologic feotures ond

Processes, ond online dolo. The models, reports, ond supporting doto ore ovoiloble for
use by scientists ond engineers representing ogencies, senior woter right holders, new
oppliconts, ond other stokeholders.

A. Recommendolion: The GWIP is on unbiosed source thot con provide policy mokers
ond others, including those who moy petilion for o controlted ground woter oreo, with
voluoble hydrogeologic informotion obout the effects of exempt wells ond other ground
woter withdrowols. Funding for the GWIP should continue ot the level needed to provide
this informotion.
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Introduction

Montana has over 200,000 wells on record with
the Montana Bureau of Mines and Geology (MBMG)
Ground Water Information Center database (GWIC;
mbmggwic.mtech.edu) whose use has been identified
as domestic. Some estimates show as much as 30 per-
cent of the population relies on wells for water supply.

For the purposes of this discussion, it is important
to note the difference between the terms domestic and
exempt. When a well log is filed, the driller or well
owner indicates the intended use of the well. Domestic
use is one option; other options include, but are not
limited to, stock, irrigation, public water supply, or
monitoring. The term exempt refers to a groundwater
development that, based on the maximum proposed
annual volume pumped (currently l0 acre-feet per
year) and the maximum pumping rate (currently 35
gallons per minute), is exempt from permitting; the

MBMG Open-Fite Report 612

exemption is established by a certificate issued by
the Montana Department of Natural Resources and
Conservation. The use of the exempt well, wtrether it
be domestic, irrigation, or stock, does not affect the
exemption. Due largely to changes in the regulatory
requirements regarding well log and water-right filing,
there are many wells that indicate domestic use on the
well log for which a certificate does not exist- More
than 90 percent of all the wells for which a use has
been reported are used for domestic or stock.

Figure 1 shows the distribution of all the wells
across Montana; each well is represented by a small
red dot. Population centers and river valleys are easily
distinguished by areas of high well density. Although a
geologic source or aquifer is not reported for all wells
in the GWIC database, shallow basin-fill aquifers
along river and stream valleys are subject to the great-
est development.

Wells Montana

Figure 1. The Ground water lnformation Center (GWlc) database contains more than 221 ,ooo records for wells through-
out Montana. Each well is represented by a small red dot on the map.
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Groundwater Sources

Montana is often described in terms of its contrast-

ing physiographic or geologic provinces-the moun-
tainous western third and the plains of the eastern

two-thirds. An aquifer is permeable geologic material
capable of storing and transmitting groundwater. An
unconfined or water-table aquifer (bottom of fig. 2)

is recharged directly by infiltration of precipitation or

surface water; the water table typically ranges from a
few feet to tens offeet below the surface. Unconfined
aquifers are sensitive to changes in precipitation and

withdrawal and are particularly vulnerable to contami-
nation by surface sources such as septic systems and

applied chemicals.

Confined aquifers (top offig. 2) are overlain by
a low-permeability material that limits the vertical
flow of water into or out of the aquifer. In central and

central and eastern Monlana

't0s to 100s of miles

The confining layer in deep basin-fill aguifers is
often discontinuous or leaky over largie areas.
Thorough examlnaiion ol wells logs (lf available)
and long-lerm aguifer tests may bc needed to evaluato
lhe hydrogeology of these deep confined aquifers.

Figure 2. Aquifers are often described as confined or
unconfined. However, few aquifers are fully confined;
most are described in such terms as semi-confined,
leaky confined, or locally confined.

2

eastern Montana, confined aquifers are tlpically con-
solidated, permeable sandstone or limestone forma-
tions overlain by low permeable shale. These aquifers
extend for hundreds of miles, from the recharge areas
in the mountains to the northern and eastern areas of
the State. In the westem Montana valleys, the deeper
portions of the basin-fill aquifers may be confined or
partially confined by layers of clay or silt.

It is important to note that confined aquifers must
somewhere be unconfined or exposed to receive sur-
face recharge; likewise, for groundwater to flow, the
aquifer must discharge to the surface. The recharge
areas for several ofthe important confined aquifers
in eastem Montana are in the central mountains; the
discharge areas are unknown, but certainly are north
and east ofthe State. Recharge areas for the deep
confined aquifers of the western Montana valleys are
in the mountains that define the valley or unconfined
aquifers in the upland valley margins.

a flowing well occurs when the
arteeian presgure head exceedg
the elevation of the well caslng



7

MBMG Open-File Report 612

MaiorAquiferr of Western ilontana

Western Montana

Domestic wells in westem Montana are most often
completed in the shallow basin-flllaquifers composed
of unconsolidated sand and gravel in the major val-
leys or along tributary valleys. Basin-fill aquifers,
shown as yellow and tan in figure 3, are typically thick
(>1,000 ft); well yields are usually far greater than
the demand of a typical domestic user. Natural water
quality is generally very good, but the shallow uncon-
fined nature of these aquifers makes them vulnerable
to contamination.

As population growth continues and development
expands into the foothills and valley margins, wells in
the fractured-bedrock aquifers will become an im-
portant source of water for domestic use. Wells in the
fractured-bedrock aquifers tend to have low or mar-
ginal yield for domestic use, which will limit growth
in some areas.

Figure 3. GWIC reports about 130,000 total wells in western
Montana. The bedrock aquifers consist of igneous, metamor-
phic, and sedimentary rocks.
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MaiorAquifers of Eastem illontana

Figure 4. Productive basinJill aquifers are generally restricted to river valleys. Most areas outside the major river valleys

rely on bedrock aquifers for water supply.

Eastern Montana are confined and flowing wells are common. These

popuration centers in centrar and eastern Montana ilJi,f:fr1t"trT.i1ffffi:;iffi$XrT,,,# 
*

have developed along the major river valleys; surface

water is the typical source for cities and towns. Out- Growth Ttends

side the population centers, domestic wells are the

principal source of water. The unconsolidated basin- Mo1:,th:l half of the 200'000 wells in Montana

flll aquifers of eastern Montana, shown ln yeloJin were drilled.in the past 20 years' and more than 6'000

figure 4, are notably thin compared to those of ttr; :tllti::.t^Tlled 
in 2004' a trend that appeared likelv

western valleys and are vulnerable to or.rpornfirg 1" ^"-"ilT?^*t 
was disrupted by the (temporary?)

and contamination by surface sources. economic downturn of 2008 (fig' 5)'

There are several important bedrock aquifers in

eastem Montana (not shown); these include the sand-

stone and coal beds of the Fort Union (14,000 wells),

the sandstone beds of the Fox Hills-Hell Creek (5,500

wells), the Judith River (2,700 wells), and the Eagle-

Virgelle Formations (2,200 wells). As discussed in the

previous section, the bedrock aquifers in the central

and eastern part ofthe state are generally extensive

and confined; aquifers in the eastern part ofthe state

4

Although changes in reporting requirements over
the past 70 years affect the accurate account ofdrill-
ing activity, the trend of the number of domestic wells
appears to mimic population growth. By far, the high-
est rate of growth has been for domestic wells, which
accounts for 85 to 90 percent of all wells drilled in a
given year; there has also been a notable increase in
the number of wells for which irrigation is the reported

use (top graph offig. 5).
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John Metesh

Hydrologic Budgets-
The Importance of Scale

A budget, whether it be for finances or water,

relates the income/inflow to expenses/outflow at a

specific scale of time or space; it provides a means to

evaluate the availability and allocation of the supplies

and demands. A change in the scale of the budget can

drastically change the emphasis. For example, com-
pare the financial budget of Montana (about $4 billion)
with that of the US (about $1.4 trillion). Montana's

budget, at3o/o of the national budget, is much smaller

than that of many Federal agencies. However, a bud-

get change of $1 billion would have a much greater

impact in Montana than at the Federal level. Similarly,
farmers and businessmen appreciate that the amount of
money in the bank, or in the field, or in stock, differs
widely on a daily, monthly, or annual scale. Just like
comparing a small business budget to that of a large

corporation, the monthly financial budget for a retail
business can tell a much different story than that of
the annual budget. The same analysis can be applied

to hydrologic budgets. It is critical for the discussion

of budgets to examine the scale, both temporal and

spatial, of the budget and to appreciate the importance

of individual budget components.

Large Area Budgets

The U.S. Geological Survey (USGS; Cannon and
Johnson, 2004), estimated that94 percent of all water
withdrawn in Montana each was for irrigation and I
percent was for domestic purposes (fig. 6). Consump-
tion of that water followed a similar pattern; irrigation
consumed almost 96 percent of the water withdrawn
and domestic about 0.2 percent. Cannon and Johnson
also point out that about 2.5 percent of all water with-
drawn is groundwater; the rest is surface water. On the

scale ofthe entire State, on an annual basis, ground-
water withdrawal or consumptive use, for any pur-
pose, is a minor component of the budget. However,
if the scale of the budget is changed, the importance
of groundwater can drastically change. Consider the
global scale of water storage: only 2.5 percent of all
the water on the planet is fresh; almost 69 percent of
that fresh water is inaccessible as ice. Of the remain-
ing, useable water, 99 percent is available as ground-
water and only I percent is surface water (Gleick,
1996; inset box offig. 6).

Figure 6. Cannon and Johnson (2004) estimate that 2.5
percent of all water withdrawn in Montana is groundwater.
On a different scale, Gleick (1996) estimated that 99 per-
cent of all usable water in the world is groundwater.Uva6bck

-2% kdurtrlrl

25% d allwatar !i fggh tqm-salihgj 
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Groundwater Consumptive Use
at the Basin Scale

Consumptive use is water removed from the hy-
drologic system without replacement or return. Wa-
ter consumed by plants, known as transpiration, and
evaporation from the soil and surface water bodies are
the largest consumptive uses. Plant transpiration and
soil evaporation is termed evapotranspiration. Esti-
mates of the evapotranspiration component of a water
budget are typically taken as consumptive use.

As noted, Canon and Johnson (2004) estimated
that2.5 percent of all the water withdrawn in Montana
annually is groundwater. Within that2.5 percent, they
estimate that about 2l percent of the water withdrawn
for irrigation is consumed, about 21.5 percent of the
water withdrawn for industrial use is consumed, and
37 percent of the water withdrawn for public water
supply is consumed. Consumption of water for domes-
tic and livestock use was assumed to be 100 percent
of the water withdrawn. When these percentages are
applied to reported withdrawals on the basin scale (fig.
7), the relative consumptive use rates change dramati-
cally from those presented on a statewide scale.

Consumptive use by domestic wells in southwest
Montana ranges from 15 to over 50 percent of the total
groundwater consumed (fig. 7). Irrigation consumptive
use has a similar range, but in different basins. Total
consumptive use ranges from less than I million gal-
lons per day (mgd) to about 15 mgd.

MBMG Open-Fite Report 612

Consumptive Use at the
Sub-Basin Scale

Domestic consumptive use is attributed largely to
lawn and garden watering; in-house consumptive use
is small. In this analysis, the in-house consurnptive
use was considered zero; that is, domestic consump-
tive use was attributed entirely to evapotranspiration
by lawns. Agriculture consumptive use is attributed to
water consumption by crops irrigated by one of three
methods: (1) center pivot, (2) flood irrigatisn by canals
and turnouts, or (3) sprinkler.

Consumptive use of both surface water and
groundwater was estimated for the six MBMG Ground
Water Investigation Program areas for each of the
three agriculture irrigation categories and for domestic
use. The monthly crop-water demand was multiplied
by the estimated area irrigated by each of the three
methods for agricultural land and for each lot ssrvsd
by a domestic well. Crop-water demand data for
each area was obtained from the local AgriMet sta-
tion (U.S. Bureau of Reclamation, 2011) for the 2010
water year; alfalfa was used to represent agricultural
use and lawn was used to represent domestic use. The
area of each agricultural application was determined
from GIS coverages (Montana State Library's Natural
Resource Information System,20ll). The lawn area
assigned to domestic wells was determined from air
photos showing late summer or fall irrigation for a
randomly selected l0 percent of the total number of
lots in the sub-basin. The results are summarized in
the table in figure 8. Where data were available, the
average irrigated area for domestic use estimated from
the air photos for the entire area was compared to data
from local subdivisions. The Helena (North Hills)
project area included several subdivisions with public
water supplies. In their evaluation of the water budget,
Waren and others (2010) determined a consumptive
use equivalent to 0.25 acres irrigated. This compares
well to the 0.23 acres determined by the method used
for this analysis. Similar comparisons showed good
agreement in the lower Beaverhead and Belgrade
study areas. The pie charts in flgure 8 present the total
arnual consumptive use by each land use type. At this
scale, with project sub-basins ranging from 7,000 to
78,000 acres, the impact of domestic wells used for
lawn irrigation is markedly different from thatpresent-
ed at a statewide scale.
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lndustrial
1o/o

Domestic
28o/a

PWS
20o/o

,orr"+

50
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Figure 7. Consumptive use of groundwater by domes-
tic wells was estimated from withdrawal rates and the
relative percentage of consumption for each use.
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Figure 8. Consumptive use of all water was estimated for each of six sub-basins within southwest Montana.
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The Importance of the Temporal Scale

Water budgets axe most often presented on an
annual basis; generally the changes in the hydrologic
system respond to arnual climate cycles. Consump-
tive use, particularly by human activities, varies

significantly daily, monthly, or seasonally depending

on local conditions and activity. Overall, consurnptive
use by lawns in the six study areas showed the greatest

variance at a monthly temporal scale. With the excep-
tion of the lower Beaverhead, all the study areas were

focused in areas of high domestic well density.

The pie charts in figure 9 compare the annual con-
sumptive use to an early summer, monthly consump-
tive use. In Eightmile Creek, the peak consumptive
use month did not vary much from the annual, but in
the Four Corners area, there is considerable difference.
Identifuing where and when these seasonal differences
are important may help manage water use during the
months of high demand and low supply.

Another aspect of the temporal scale is the time
between the diversion of the water and the consump-
tion of the water. Reduction of stream flow from a
surface-water diversion is immediate; reduction of
sfieam flow from a pumping well can take days or
decades depending on the aquifer properties and the
distance between the stream and the well. Thus, the
timing of consumptive use may be very different than
the impact of that consumptive use on stream flow or
groundwater levels. Amore detailed discussion of the
factors affecting the timing of groundwater pumping is
presented later.

10
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Comparison of
annual consumptive use

to early summer consumptive use

ilsei $,

:*!

'tai!..$ I,*,.:::i s:
qA

'Four 
Gornars

StudyArea',

Annual

Figure 9. Consumptive use was compared for two different time scales at two of the study areas. ln Eightmile
Creek the high-use months did not differ from the annual total, whereas in the Four Corners area, the differ-
ence was markedly different.
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i Composite for 5
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Figure 10. Consumptive use was compiled for the study areas in which the growth of domestic wells is of concern: Flor-
ence-Eightmile Creek, Florence-Threemile Creek, Helena-North Hills area, Bozeman-Four Corners area, and the

Belgrade area.
12



l7

Summary of Study Area Budgets

A composite of data for the five sub-basins shows
that domestic lawn use accounts for l5 percent of the
annual consumptive use of groundwater (fig. 10). This
is notably higher than the 0.2 percent consumptive use
based on a statewide average reported by Canon and
Johnson (2004). That is not to say the data or analyses
of the data are in conflict, or that there is no impact
at the basin or statewide scale; it demonstrates the
importance of the scale of observation. Data collected
and analyzed for local conditions in a sub-basin will
likely reveal potential issues sooner than those ofthe
basin scale.

MBMG Open-Fite Report 612

Altered Watersheds

Montana has more than 3,000 miles of irrigation
canals that carry 11.6 million acre-feet to irrigate about
2.2 million acres of crop and pasture on an annual
basis. Crop water demand ranges from I to 3 acre-feet
per year (Bauder and others, 1983); the average con_
sumptive use rate for all crops and pasture is about 1.2
acre-feet per year (Cannon and Johnson, 2004). Thus,
almost 9 million acre-feet of the I I .6 million acre-
feet, or 77 percent, of the water diverted for irrigation
is available for retum flow as run offor recharge to
groundwater. Table I shows the ditch loss reported by
MBMG investigations throughout the State.

The volume of groundwater recharge frorn irriga-
tion ditch loss often overwhelms the natural recharge
processes. For example, the East Bench Irrigation Ca-
nal in the lower Beaverhead River may lose as much
as 398 acre-feet per season; with a length of about l7
miles between Dillon and Beaverhead Rock, the sea-
sonal ditch loss would be about 6,800 acre-feet. Ad-
ditional recharge occurs from direct flood irrigation.

The groundwater flow systems in nearly all of the
watersheds of western Montana and the large wa-
tersheds of eastem Montana have been substantially
altered by recharge from irrigation canals (fig. l l).

Table 1. Ditch loss reported by MBMG investigations throughout Montana.

Figure ll lnset Map
Reference: Source

Ditch Loss Ditch Loss

A: Osborn and others (1983)

B: Madison (2006)

C:Abdo and Metesh (2005)

Abdo and Roberts (2008)
D: GWIP Beaverhead

E: GWIP Belgrade

F: Kuzara and others (2ot2l

G: Olson and Reiten (2002)

cubic feet second mile
0.45-4.7

0.6

0.15-1.5
2.2

0.40-4.3

1.1-1.8

0.05-0.5

81-850

tt4

27-277
398

72-778

L99-326

9-90
*Assumes the ditch is active 3 months per year.
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Effects of Irrigation Canals on
Groundwater Levels

Nearly all of the intermontane valleys of western
Montana are irrigated and sub-irrigated (recharged)
by surface-water diversions. Recharge to groundwater
from irrigation ditch loss is substantial; in many areas,
the irrigation system is more than 100 years old and
has established an artificial recharge system. There
are several examples of wetlands and groundwater-
dependent ecosystems that rely on recharge from these
irrigation systems.

The hydrograph in figure 12 shows water levels in
a well influenced by the East Bench Irrigation Canal in
the lower Beaverhead River drainage. The water levels

MBMG Open-Fite Report 612
(red squares) show a 40 ftwater-Ievel rise in response
to flow in the canal. The canal was shut off for about
2 years (2003 through mid-2005) for lack of water;
water levels dropped nearly 30 ft due to the lack of
precipitation in the area and the lack of recharge from
the canal.

Similar water-level responses to irrigation canals
have been observed in other areas of Montana. Waren
and others (2012) observe a l5- to 20-ft response near
the Helena Valley Irrigation District canal, and Ku-
zaru and others (2012) observed an lS-ft response in
the Stillwater River drainage. Smith (2006) discussed
water-level response to irrigation in wells of the Bif
terroot Valley.

Ths East Bench inigation canalstory

Figure 12' The East Bench irrigation canal provides one of many examples of groundwater recharge by irrigation,
ln addition to groundwater levels, the pattern of stream discharge has also bee-n changed

15
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As land use changes from one type of inigated
agriculture to another or from irrigated agriculture to

dornestic use, recharge to the local groundwater flow
system is likely to be affected. When irrigation canals

are abandoned, the reduction to gtoundwater recharge

may be substantial. Water levels in wells may decline,

even to the point of wells going dry, groundwater flow
to tributary streams and wetlands may be reduced, and

the effects of stream depletion by existing pumping

projects may be exacerbated.

Stream Depletion by One Well or Many

Stream depletion or stream-flow reduction from
groundwater withdrawal presents a complex challenge
to management of water. Stream depletion is ultimate-
ly equal to the discharge rate of the well as it relates to
the periodicity of that discharge. For example, pump-
ing 400 gpm for 3 of every 12 months will establish a

depletion rate of 100 gpm. Stream depletion is inde-
pendent of stream discharge; the 100 gpm depletion
in the example will be the same whether the stream
discharges 1000 cubic feet per second (cfs) or 10 cfs.
The ultimate volume of depletion is independent of
distance from the stream; however, the rate and timing
ofdepletion is dependent on distance, aquiferproper-
ties (transmissivity and storage coefficient), as well
as the pumping rate. There is no difference between
pumping from one or many wells; one well pumping
at 1,000 gallons per minute (gpm) is equivalent to 100
wells pumping at 10 gpm; however, the location of the
well(s) can be very important.

Figure 13 presents the effect of well placement

and other factors such as septic drain fields on stream
depletion. The top figure shows the difference between
two wells, pumping at the same rate of 600 gallons
per day (gpd) for in-house use, at different distances

from the stream. The second figure shows the same

wells pumping 600 gpd for in-house use plus cycli-
cal pumping for lawn irrigation for 90 days each year.

Under the same hydrogeologic conditions, the differ-
ence between a well at 1,000 versus 2,620 feet from
a stream changes the peak stream depletion by a full
month. That is, instead of depleting the stream dur-
ing critical low flows inAugust (red line), it could be
delayed until September when stream flows are not
as critical (blue line). The third figure shows stream
depletion rates for a case where the well is 2,640 feet
from the stream, but the septic drain field is 1,000 feet
from the stream. In this example, installing the sup-
ply well away from the stream and using near-sheam
recharge from the drain field to offset consumption
reduces sfream depletion by 60 to 75o/o eachyer
(green line). The latter example is not always practical
for individual homes, but demonstrates a potentially
useful strategy for managing a public water supply
with properly installed individual septic systems in a
multi-home subdivision.

16
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$tream depletion:
one well versus many
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Figure 13. The rate of stream depletion by pumping groundwater is largely affected by the distance between the well and
the stream.
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Stream Depletion Zones

As discussed, stream depletion is affected by
aquifer properties, the discharge of the well, and the

distance between the well and the stream. Using pre-

dictive modeling to estimate stream depletion for each

and every proposed well can be onerous and expen-
sive. Alternatively, modeling data from hydrogeologic
studies with representative or anticipated values for
well discharge can be used to map zones that represent

stream depletion rates and volumes.

Figure 14 shows an example of a map where
stream depletion zones were established for various
areas in the aquifer near the stream. The hydraulic
conductivity and storage coefficient of the aquifer
were used to map areas where stream 80% if the total
depletion would occur within I month, between I and
2 months, and within 3 months at a specific pumping
rate. ln addition to those presented, zones ofpeak-
month depletion or zones ofaverage annual stream
depletion can also be constructed. Where data are
sufficient for more detailed modeling, groundwater
recharge as affected by climate variation can also be
evaluated.

18



23

M
B

M
G

 O
pen-F

ile R
eport 612

o,C:oEoE3oq)o3EC)oo)
Ec(I,

ooEoo-oLo-(l)
'=(t(5coEooo-oEo!.9Eoooo-oCoC

)
oooNCooaoT
'E(5oa+Ef.9t!

19



24

John Metesh

References

Abdo, G. N., and Metesh, J., 2005, Big Hole Water-
shed Management Study, Report submitted to the

Beaverhead County Conservation District, 51 p.

Abdo, G.A.., Roberts, M., 2008, Ground water and
surface water in a study area within the upper Big
Hole River basin, Montana Bureau of Mines and

Geology: Open-File Report 572,85 p.

Bauder, J.W., King, L.D., Westesen. G.L., 1983,

Montguide: Using evaporation tubs to schedule
inigations. Montana State University Cooperative
Extension Service Publication C-l MT8343

Cannon and Johnson, 2004, Estimated water use in
Montana in 2000, U.S. Geological Survey Scien-
tific Investigations Report 2004-5223 49p.

Gleick, P. H., 1996, Water resources, In Encyclope-
dia of Climate and Weather, ed. by S. H. Schnei-
der, Oxford University Press, New York, vol. 2,
pp.817-823.

Kuzara, S., Meredith, E., Gunderson, P.,2012,Aqui-
fers and Streams of the Stillwater-Rosebud Wa-
tersheds, Montana Bureau of Mines and Geology:
Open-File Report 611, 130 p.

Madison. J.P.,2006, Hydrogeology of the North Hills,
Helena, Montana, Montana Bureau of Mines and
Geology: Open-File Report 544, 41 p., 3 sheet(s),
l:24,000.

Montana State Library's Natural Resource lnformation
System (NRIS), 2001, MT Department of Revenue
coverages of irrigation methods, http://nris.mt.gov/
gis/ (accessed November 2011).

Olson, J.L., and Reiten, J.C.,2002,Hydrogeology of
the West Billings area: impacts of land-use chang-
es on water resources, Montana Bureau of Mines
and Geology Report No. 206, 32 p.

Osbome, T.J., Noble, R.A., Zaluski, M.H., and
Schmidt, F.A., 1983, Evaluation of the ground-
water contribution to Muddy Creek from the
Greenfields Inigation District, Montana Bureau of
Mines and Geology Open-File Report 113, 141 p.
+ appendices.

Smith, L.N., 2006, Pattems of water-level fluctuations,
Lolo-Bitterroot area, Mineral, Missoula, and Ra-
valli counties, Montana (open-file version), Mon-
tana Bureau of Mines and Geology: Ground-Water
Assessment Atlas 48- I 0, I sheet(s), I :350,O00.

U.S. Bureau of Reclamation, 2011, The Great Plains
Cooperative Agricultural Weather Network, http://
www.usbr.gov/gp/agrimet (accessed November,
20 l 1).

Waren,K.. Bobst, A., Swierc, J., Madison. J.D.,2012,
Hydrogeologic Investigation of the North Hills
Study Area, Lewis and Clark County, Montana,
Interpretive Report, Montana Bureau of Mines and
Geology: Open-File Report 610, 99 p.

20


