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INTRODUCTION

This paper beginswith abrie survey of the legal framework for groundwater and surface water management in the
Wedern states. Thisisfollowed by some hypotheses, based on historical trends, to expl ain why integrated manage-
ment has been adopted in somestates, but not in othe's.

In 1994, in amore detai led earli er study, | surveyed the theoretical framework in the eighteen wegern states, but did
not attempt toevd uatehow well any of the programs in those staes areworkingin practice. Inpractice, effectiveness
can belimited by monitoring and enforcement problems, politi cal pr essuresor inadequate funding. Evaluationisalso
difficult in states where water is soplentiful that few conflicts have developed to test how the systems would work if
tested. Findly, wherewate rightshavenot been adudicated, pratection of priar rightsis difficult. Desriptionsin
this paper refer only to how the system wauld work if there were no other mitigating circumstances.

Thereis no uniformity throughout the West. Each state has a unique program. Thirteen states have some form of
coordinat ed management to prevent har mto surface water right sholdersfrom groundwater pumping, whilefive states
donot. Themanagement systemsrange from completely uni fied water man agement st atewide, with all forms of water
treated as part of acaommon source, tolimited management only in special partsof the state. Some states do not even
regulate groundwater pumping on a statewide basis  Some states have ways to share water shartages while athers
simply limit new pumpingentirelyin critical areas, or allow new wells anly if corresponding water rights areretired.*

SOME GENERAL QUESTIONS

When determining how to coordi nate management of gr ound-water and surface water numerous questi ons must be
considered:
I How should it bedet ermi ned whether ther eisacon necti on between an underground aquifer and asur face water
supply? Should such a connection be presumed?
1 'Who should havethe burden o proof indetermining
whether a connection exists? Should new water user s have to demonstrate that they will not affect other water rights
holders, a should those who object haveto demanstrate that therewill be a probem?
1 |f senior surfacewater ri ghtsare damaged by agroundwater pumper whoserightsarejunior, who shoul d pay?
1 Shouldthe surface water appropriation system be extended to gr oundwater, or should a different method apply
to groundwat er?
1 Shoul d water rightsbejudged only on afirst-come-first-served basi s, or partly also on deter mination of public
interest? How shoul d publi ¢ interest be determined? Should econamic or environmental considerations be included?
1 Should coordinated management be statewide or only in districts with special needs?
The Western states have reached very different answers to these questions.

SOME HISTORCAL BACKGROUND
TheWedern surface waer appropriati on systembegan to deve op in themid-1800s, i n responseto disputes over water
for mining, and later far agriculture. Groundwater legislation, however, generally did not devdop until technology

made it possibleto pump large quantiti es of water from deep underground, in the fir st quarter of thetwentieth century.
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In almost all states which developed a groundwater code, the law was generally devel oped before scientistsreally
understood how groundwater moved ar the rel ationshi ps between surfacewater and graundwater. Although thisseems
to be generally true, a book on water rightsin the West published in 1909, specifically addressed thisissue Weil
generally discussed four different types of groundwater and believed mog of them related to surfacewater. He said:

“But more recent scientific investigation has dispelled most of the mystery concerning the movement of
undergroundwater. It isdemonstrated fairly well now that there is an undergr ound circul ation near the surface
(technically the’ Vadase’ circulatian), beginning with rainwaterson thesummit of a watershed and substantially
makingitswayunderground tolower levelsuntil it finallyreachesthe sea, finding itsway by percdationtoalarge
extent in the channels of some water courses in this dovnward travel. ...”2

Hewent on to arguethat exi sting water law should already cover this per colati ngwater. He was far ahead of his
time. Gradually over the next ninety years, thirteen western states haveupdated their legal framework to keep pace
with the advancement o scientific knowledge and recagnition of water shartages, but five stateshave not done so.

A VARIETY OF MANAGEM ENT STRATEGIES

All eghteen staes consider surface waer to belong tothe public and manage their surface water basi cally under the
appropriation system, athough three states have vestiges of riparian and pueblorights. Fifteen states have some
mechanism for preserving instream flow. The Eastern states tend to use ariparian system and were not compar ed
because of differences in drcumstances as wdl as differences in the basic legal framework.

There are three basic management approaches.

1 Separate management - treatsthetwo types of water as legally separate sygems, although management may
be integrated in one or more special districts.

I Integrated management - manages groundwater and surface water in two separate systems, but integrates
management sothat permit applications in one system are reviewed far their effects on the other type of water.

1 Unified management - deals with both types of water in one system, making no legal distinction between
groundwater and surface water.

States that manage groundwate and surface water separately (Figure 1)

Five states, Arizona, California, Nebraska®, Oklahoméf and Texas, manage groundwater and surface water as
separate systems, without coordinati ng thei r management. These states makea clear disti ncti on between groundwater
“in definiteunderground streams’ and other typesof groundwater. Water in underground streamsisregul ated as sur-
face water, subject to appropriation, but all other groundwat er is handled quite di fferently, asif there were no connec-
tion beween groundwater and surfacewater.

Neither Texas nor Cdlifornia has a statewide permit sysem far groundwate. In these dates, rights to pump
groundwat er are consdered togo with land ownership. Aslong asthat water is“benefici aly used” the state does not
control pumping. California has no statewide groundwater pemitting system, but some parts of the state are
organized into water districts which may have their own system of controlling groundwater withdrawals. Nebraska
requires well registration, but not permits except in afew areas. Arizona has a groundwater pamit system anly in
speciallydesignated areas. In aher areas, groundwater rightsgo with land ownership. Oklahoma controls graundwa-
ter pumping, but setsa very short depletion life for aquifers

All fivestates are heavily dependent on groundwater far irrigation and municipal use, although both Californiaand
Arizona have major wate projects providing water from distant surface water sources. Naone of these states has
commerciallyimportant reasonsto keepwater flowing i n streams, except for hydropower usesaongthe Colorado River
and afew other places. There are few commer cid fi sheries or water-based transportation corridors. Some of these
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states have recognized the aestheticand reareational vdue o flowing water, however. Effortsmadeby Arizonato keep
undammed flowsin Arizona's Grand Canyon area good example d this type of value.

Texas, Arizona and Cal iforniaarethefinal U.S. stat eson major interstaterives—theRioGrandeand Colaado Rver.
These stateshave made major effartsto assur ethat water flows downstreamtother states, in some cases affecting how
upstream states manage streamflow.

All of these stateshave experienced problemswith diminished surfacewater flow. InArizona, themajor water courses
have lost not only their surface flow, but often any connection between groundwater and surface water, because the
water table has dropped too low from groundwater pumping. Eventhe Colorado River haslost most of itsflow by the
time it crosses the Mexican border. The Rio Grande is but a shadow of its former self when it reaches the Gulf of
Mexico.

States that integrate management of groundwater and surface water (Figure 2)

Idahd®, Colorade®, New Mexico™, South Dakota", Oregon®?, Wyoming®, and Washington* manage the two types of
water under separat esystems, but integr atethem so that per mits for onetype of water may be reviewed for their impacts
on other types of water, at |east in certain areas.

Each state hasdevd oped adiffeent way of integrating water management. Col orado manages surface water under
an adjudication system. Pemits are required for wells, except for nontributary groundwater. The two alocation
sysems are integrated so that impacts on one type of water may affect granting of rightsto anather type of water.
Water rightsmay be boughtand sdd. Wheethereis nounappropriated water, thissystem makesroom for newcomers,
without harming previous rights holders. Nontributary groundwater is outside thissysem.

| daho appropriates groundwater under the same type of system by which it appropriates surface water. The priorities
are unified and rights to one type of water may not affect prior rights to another type. Some watershedshavea more
intense type of management. New Mexico appropriates surface water bu has a separate permit system far ground-

wate. The courtshaveaffirmed coardinated management of both types. In same water basins new water rightsmay
only be obtained if prior rights are retired. Oregon incorporates groundwater management into the overal water
statutes. The groundwater act explicitly makes granting of new permits subject to consider ation of effects on surface
flow. South Dakota operates separ ate groundwater and surface water allocation systems, but explicitly unifies criteria
and priorities for allocation. Washi ngton regulates groundwater and surface water conjunctively, under the pre-

sumption that they are related. The state hasadopted a policy of attempti ng to r esolve conflicts through negotiation

in which, for example, al parties may have a role in reducing water use to maintain flow. Wyoming regulates
groundwater and surface water separately, but explicitly integrates them in the allocation process. The presumption

isthat waters are not connected unless proven otherwise.

States that unify management of groundwater and surface water (Figure 3)

Alaska®, Kansas'®, Montana"’, Nevada'®, North Dakota®, and Utah?®, consider all types of water to be pubicly owned,
without distinguishing between water above or beneath the ground. Nevada, for example, speaks of “the water of all
sources of water supply withi n the boundaries of the state whether above or beneath the surface of the ground. ...”
North Dakota and Utah had this approach as early as the tur n of the twenti eth century. Nevada adopted it in 1913.
Alaska, the newest state discussed here, proclaimed a unified approach to wate at statehoaod in 1959. It was able to
develop asystem with full knowl edge of modern scientific opinion and could profit from mistakes made by older states.
The other states discussed her e developed uni fied syssems as aresult of percei ved probl emsin their states. Each of
these states deals with unifi ed water management somewhat differently. Each hasa mechanism for preserving mini-
mum streamflow.

Alaskaappropriates all water under an appropriation system, in which the state isresponsible for determining if new
water rights will interfere with existing rights. Kansas, t00, has a unified appropriation system. It also has
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“Groundwat er Use Control Areas’ which may be closed to al new appropriations, whether surface or groundwater.
Resolution of conflicts may include sharing of shortages among users. Permit approval in cetain areas is subject to
minimum streamflow requirements. Whil e Montana theoretically operates a unified system, there has been little
conflict totest how it worksin practice. A recent conflict hasled to a study to look at how to deal with pumpi ng which
affects surface flow. Nevada'sjoint managament has been affirmed by the court.

A lack of adjudi cation of water rights, however, has made implementation difficultin somecases. Narth Dakaa and
Utah manage all water unde an appropriation system.

HISTORICAL PATTERNSIN WATER ALLOCATION

From an histaical perspective, the tendency has been toward increased control of water alocation. The earliest
attemptsto allocatewater basically were squatters rights, whether for gold mining or agriculture. Efforts to mediate
between competing users gave rights tothose who came first. As pressures for water increased, many states adopted
new approaches, first for surface water and then for groundwater. Where thepossihilities of new water supplies were
limited and the amount of nonrenewable wate insufficient to supply demands, some states developed systems whi ch
assured therightsof old-timerswhilesupplyingwater for newcomers. Only onegtate, Okl shoma, reversed itsel f. After
pasdng stronger management laws, Oklahoma rescinded them under pressure from vested interests. All other states
either started out with comprehensive managament laws (Alaska) o gradually devd oped them as the need arose.

Most states found waysin their wate allocation systemsto coordinat e management of groundwater and surface water
in some fashion, recognizing that most water isinterconneded to some degree  States which did this before the
pressures became too great succeeded, while those who waited until crises arose had more dfficulty recondling
competing demands. Oklahomais theonly state whi ch tried conjunctive water management strategies and ultimately
rejected them. The states that adopted conjunctive management strategies appear to be satisfied with their choices,
although many further refined thei r systems to make them even mor e effective.

HOW STATESDEAL WITH CONFLICTS
States have devdoped avariety of mechanismsfor dealing with conflidsbeyond the general systems described above.

In stateswithout conjuncti ve management no mechanism existsfor collecting damagesi f asurface water right sholder
is harmed by groundwater pumping. Some of the states with conjunctive management have some mechani sm for
detamining liability, pladng cost burdenseithe on theprior wate rightsholde or thenew ane or both.

Somestates presume that groundwat er and surface water are inter connected unless proven otherwise. In other states,
the presumption is that they are not connected. Applicantsin certain states must show that their withdrawal would
not harm other users; whilein other statesit is up to prior water rights holders to dbjed and show possible harm.

Some gtates have dedlt with conflict by emphasizing negotiati on and sharing of water shortages. Others a low new
pumping if existing rightsarereti red, leadi ngto an activewater rightsmarket insomeareas. Other stateshave simply
prohibited new pumping in certain areas.

WHAT INFLUENCED THE DEVELOPMENT OF CONJUNCTIVE MANAGEMENT?

How did such a wide variety of approaches develop? One genera comment was al luded to earlier - most laws
developed in advan ce of modern scientific knowledge of ther elationships between groundwater and surface waer and
changing lawsis usually moredifficult than daing them correctly the first ime. It would seem that states with water
shortages should have the best systems far managing water and for dealing with conflict, but they donot. In general,
thestates with the most water have the most comprehensive systems. Why do some stateswith plentiful wat er supplies
manage their resource more effectivdy than some arid states where water conflictsare a problem? (Figure 4)
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Some explanations follow:

1 Where there is no shortage, there will be little conflict and thus few vested interests to argue for their ri ghts.
Wherethere are shortages, people with vested rights fear losing them to achanged system. Water-rich states such as
Alaska, Oregon and Washington should have less conflict than the water-poor states such as T exas, California or
Arizona

1 In Oreggon, Washington, Alaska and Idaho commercia fisheries, transpartation, hydropower and tourism are
important, all uses of surface water in the stream. There are strong pressures not to allow streams to be depl eted.
Groundwater is of secondary impartance.

1 |In staes such as Oklahana, Texas ar Arizaona, where groundwater pumping was necessary for important
economic interests such as irrigated agriculture, or oil praduction, preservation of stream flow was considered less
important than preserving the right to pump groundwater. Here the demands of groundwater users tend to prevail.

1 Another strong i ncentive leading states such as New Mexico to manage gr oundwater and surface wate con-
junctivelywasthe existence of an i nterstate treaty requiring delivery of amini mum amount of water to another state.
If full delivery can only be made by limiting groundwater pumping, then such pumping must be limited.

I Stateswith rapidy incread ng popul ations(Figure 5) and scarcewat er supplies have had to find waysto provide
water for the newcomers within a surface water appropriation system that favorsoldtimers The alternativesare
groundwater, impor tati on of water, reuse, r echarge, and/or conservation measures. Groundwat er pumping isdten the
easier solution poli tically or economi cally, especiall y asimported water becomeslessand lessavailable ar economically
feasibe.

1 (Figure 6) Alakais aspecial case in which a model law develgped from statehood. Statehoad did not come
until the 1950s when the connection between groundwat er and surface water was clear. To develop anew law based
on old science was unthinkable, especially in a water-ri ch area with few if any water conflicts.

I The importance of economics must, however, be tempered by the fact that some states value their flowing
streams for other reasons. Montana places high value on fly fishing; Arizona values the naturalness o the Grand
Canyon; and Oregon isproud of the saenic Columbia Rver, for example. Many states stress in their lawsthe im-
portance of presaving wildife, recreation, and aesthetic valuesfor their ovn sakes
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