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of FREE WATER 
Unless we straighten out the way we allocate water rights in Oregon 

(and elsewhere), the coming shortage could be an economic catastrophe. 
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Headlines: 

"Scientists fiud herbicides 
cause frog sex char1ge" 
-Reuters 

"Fittshed honlloues 
chmrge sex of fish ," 
-The Ottawa Citizen 

"The geuder beuders: Are 
euvironmer1tal'hormoues' 
emasculatiug wildlifet'' 
-Science News 

"America 's tva terways 
coutnmi11ated by medications, 
personal care products" 
-Associa ted Press 

"Drttgs iu driuking tvater" 
-Nnflounl Public Rndio 

"Killer cocktnils: 
Drttg mixes threaten 
aquatic ecosystems" 
-Science News 

( 

n 1776, when we as <1 nation were 
young and we as a people were few, 
the na t ion's a nd globe' fresh wa ter 
was abundant. There was enough LO 

meet our d irect demands- for drink­
ing, irrigati ng, and ca rrying away waste 
- and to support the natum l productivity 
of most ecosystems. Today, we are many, 
and fresh water is scarce. That is, there 
i n't enough water - in the right place , 
at the right time, with the right charac­
terist ics - to satisfy all our demands. 
By a ll indica tors, water will become far 
more scarce in the fuwre, raising some 
erious questions: Wil l there I e enough 
wa ter to drink ? To irrigate crops and 
lawn ? Wil l the water become o pol­
lured that it injures fish and other 
creature living in the water or harms 
the ch ildre n who car the fish, drink 
the water, o r swim in the streams? 
C an we do anything about it? 

The worldwide water problem 
arc immense, with many dimen ions. 
Ahout 40 percent of the world 's popu­
lation face water shortages, a figure that 
i · expected to grow to 67 percent (five 
and a half billion people !) by 2025. 
By some accounrs, more than a billion 
people, or one in six, arc exposed ro ill ­
ness o r death hecau e they do nor have 
access m a supply of safe drinking water. 
In a recent talk at the UO , former 
U.S. Senator Paul S imon cited U ni red 
Nations statistics that say thar 9,500 
children die every day hccausc of poor 
quality water. lncre::~sed risks of floods, 
plummeting fish populations, and m her 
consequences of ,,·::~te r-rclmed em·iron­
mc nral degradation als\' pose heahh 
threats and cause widespread economic 
damage. Swdies from twenty countrie · 
indicate tha t ahout 17 perccnr of fresh­
water specie, warrant inclusion in the 
Red Lisr of Thrcarcned S/Jecies . Dead and 
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d iseased fi sh me<m had wa ter, and, evemuall y, 
sick and suffering human beings. The cleaner 
rhe water, rhe healthier the fish, and the 
health ier the humans relying on the wa ter 
and the fish. 

Even the sometimes soggy Pacific 
Norrhwc·t suffer from too little water. We're 
not talking ju t about the curre m drought, 
though recen t dry yem have focused ::ltten­
tion on concerns about wate r quantity. In 
2001, the flow of rhe Columbia River wa 
the second-lowest since 1929, and although 
some a reas have since retu rned to more or 
less normal conditions, many parts of rhe 
region have expe rienced conrinued drought 
condit ions and mu t confronr the po i­
hility of persistent water shortages. But 
because wea the r conditions can change 
quickly, it help to remember that water 
shortages o r carciry tem from both supply 
and demand. Even if the supply of water in 
the Pacific Northwest remains norma l, rhe 
growing dem::~ nd for water - from familic , 
firm , and fa rms- inc rca cs the scarci ty. 
Increasing problems with water quality 
make the scarcity even more seve re. 

Wam safe d rinking water? Buy bottled 
water if the water in your tap come from 
streams or wel ls polluted with hard-to­
remove chemicals from agricultural fields, 
urban runoff, and municipa l-industrial dis­
ch arges- and there' a good chance that' 
rruc if you live in Oregon. 

W::~nt to go swimming? Stay away from 
the lowe r Willamertc River whenever 
Portland' water-treatment facilities overflow 
and dischar~e raw sewage. 

Want to catch some fi ·h or shellfi ·h ro 
cat? C heck first with O regon's Deparrmem 
of Human erviccs a nd Washington's 
Deparrmenr of Heal th to learn whe re mer­
cury, ·ewage, or other 1 ollurion has rendered 
rhcm unfit. 

Wanr your c hildren to e njoy a legacy of 
heal thy streams throughout the region ? 
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All Western states have 
designated trout/ salmon 
species as their state fish -
every one of which is threat· 
ened with extinction in all 
or a portion of its range. 

Wa shi11gto11: Steelhead Trou t 
Califonria: Golden Trout 
Nevada: Lahorrtarr Cutthroat Trout 
Arizorra: Apache Trout 
New Mexico: Rio Grmrde Cutthroat 

Trout 
Idaho, Morrtarra, Wyornirrg : 

Cutthroat Trout 
Colorado: Grwrback Cutthroat Trout 
Oregorr: C!?irrook Salrrron 

Fo rge t it, unless we reverse the condi ­
tio ns typified hy the O regon Srace of the 
Environment ReJ>ort 2000, which found 
rhar "4 5 perccnr of O regon's freshwater 
fi h specie · have declined or are at ri k 
of extinctio n . Among the fifty St<Hes, 
O regon ranks fifth [measured by] rhe 
greate t number of fish species I is ted 
[under the federal Endangered Species 
Actl ." 

Water in th is region will hecome 
much more scarce in the fu ture, as 
demand furthe r o utstri p ·upplies. 
Demand across the hoard wi ll inc rease 
as the population grows- it is expected 
to douhle by mid-century or so - ;md 
the economy expands even more. ome 
demands will grow fa te r than others, 
particularly as higher incomes stimulate 
demands for high-quality water in streams 
and for drinking. Lest this key po inr pass 
unnoticed, we'll repeat it for emphasis. 
As U .S. and Pacific Northwest house­
holds become wealthier, they demand ­
and arc wi ll ing to pay for-greater 
enviro nmental pro tect ion, cleaner 
streams, and health ier fish. 

Unused Water Available in August 
in 8 Out of 10 Years 

No Data or Lake 

Klamath Fnlls 
t ,-

Water Unavailable or 
Available for Limited Uses 
1- 100 cubic feet per second (cis) 

- 101- 1000 cfs 

- 1001 + cfs 

- Ecoregion Boundary 
- Stream or River 

From Oregon State of the Environment Report 2000 

In most years, Oregon's 
current w a te r supply is 
fully· or over-a lloca ted 
during the driest months. 
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A t the same rime, supplies a re 
expected to sh rink in many places, 
especially in the dry seasons. Unless 
urban growth patte rns change dramat· 
ica lly, populatio n and economic 
growth will cover thousands of acres 
with new parking lot and other 
impcr,·inus surfaces, causing winter 
rains to rush into rhe ri vers rather 
th<J n soak into the ground , move 
·lowly toward the ri vers, and reappear 

as summer flows. In addi t ion, wide­
spread reduc tio n · of mo re tha n I 0 
percent in summer flows wi ll occur if 
pred ic ted climate changes material i:e, 
raising temperatu res and shrinking 
snowpacks, thereby reducing summer 
runoff. 

The economic and social problems 
a ri sing fro m wa ter scarci ty are large 
ami will get worse, interfering with job 
a nd incomes, draining mo ney from 
pocketbooks, and diminishing the 
en viro nmental and econo mic legacy 
we pass to our ch ildren. 

What can we do abo ut it? Even 
if we wanted to, we couldn 't do much 
to slow the inevitable growth in our 
region . C limate change in volves natural 
proces ·cs and glo ha l issues. Pollu tio n 
of our wa ter sources ha at least 
received ;m e ntion from po licymakers 

-tho ugh fa r roo frequentl y, we eem 
to make progrcs on one type of pol­
lu tion on ly to d iscover we're lo ing 
ground omcwhcre else. Fo r example, 
our apparent progre in coping 1\"ith 
the e ffluent fro m indu tria l and 
munic ipal pipes has been upstaged 
by the cumulati\'e con taminat ion 
from the ubiqui tous medication and 
personal -care products that have 
turned o ur rive rs and st reams into 

chem ical cocktails. 
But with wate r, scarc iry- rclated 

problems do n't arise simply from pop­
u lation growth bumping again ·t a fixed 
and threa te ned supply of wate r. Beyond 
the apparent sources o f our water 
scarc ity lurk the less o bv io us, mo re 
insidio us, and ultimately more burden­
some sources of ·carcity tha t rem fro m 
our system o f a llocat ing water. We've 
made a h<Jd situation fa r wor-e than it 
nec.::d he. To <nure the most effecti ve 
response to the carc iry-rclatcd 
problems we know arc comi1w from 
population growth and climat~ channc 

" ' we mus1 change the way we allocate 
water. And, wirh suffic ient wi ll , we can. 



WRtewr ~~~ktf 
RH({ roH~{ 
\XIhcn wmer deals were first struck in 
O regon , \XIashingron, and rhc rest of rhc 
West in the late ninctcenrh anJ early 
twcnricth cenrur ic ·, rhe only ones at 
the table were those who wanted to 

grab and hold what they could. Had 
an economist been a t rhe table, she 
probably would ha\'c been hot for 
introduc ing the incom ·cniendy com­
plicat ing no tion of effic iency. T hose 
self- cn·ing deals, of cour e, ril l appl y. 
T hus, instead of managing our water 
for efficiency - wh ic h to economists 
means generating rhe grea test economic 
\·alue-"·e're tuck with inefficiency, 
the bane of economi rand ocicry alike. 
o we have a y ·rem in which innm·a­

rion, imagination , and rhe demands of 
an evolving economy arc overwhelmed 
by special interests and bureaucracie 
lurch ing and muddl ing to protect watl.!r 
users and uses that migh t ha\·c made 
sense in the n ine teenth ccnrury when 
the ·c \'CStigial deal · were struck. 

A · with o ther srare in the West, 
O regon manages wate r according to a 
legal doctrine, c<1 lled prior appropri<~­

rion, de\·eloped ! 50 yc<~rs <~go in 
Cali fornia's gold fie ld . Wirh few excep­
tions, all water is owned by the stare , 
which issues righ ts to usc the wa ter to 

househo lds, fa rm , firm , water util ities, 
and local governments. A water righ t 
specifi es the location a nd type of the 
allowed use, the mnounr to be u ed, 
a nd t he "priority dare" when the righ t 
was e rablished. 

T he water righ ts for a given basin 
form a queue of claim · on whatever 
water cxi rs at a gh·cn ri me: those with 
earlier prio rity dares e lbow ahead of 
those with late r ones, a nd the system 
allocates \l·ater along the queue, begin­
n ing at rhe fron t. The earlie r W<lter 
righ t must be fu lly sat isfied before th e 
one behind it can excrc i·e irs claim, and 
so on unril rhe m·a ilable upply of water 
i exh<1usred. If there is nor enough 
warer w satisfy all water righ t , those at 
the end of the queue go without, even 
if the values assoc iated with t he ir uses 
exceed , e\·en grea tly exceed, t he values 
of the water rights closer to the from 
of the line. Thus, instead of rewarding 
innovation and imagination hy continu­
ally reallocating ware r from economically 
tired uses (e.g. irrigaring crops thar lose 

money withour governmenr subsid ies) 
to ene rget ic one~ (c.[!. leaving wat..: r in 
streams for hcalrhy fish runs) , the water­
right system insulates those :n rhc fron t 
of the queue from all economic pressures. 

Data for the 
Willamettc Bnsin 
illustrarc how the 
system works. Some 
water rights protect 
in-strcnm flows for 
fi h and wi ldlife, 
but mo ·t cla im 
wa ter fo r irr igation, 
munic ipal utilities, 
and Gthc r our-of­
stream uses, o r for 
in-sucam commer­
cial u cs, such as 
d ri\·ing hyd ropower 
gene rators. O f all rhc 

110ccurrence of tumors, lesions, 
and deformities in fish is a 
direct measure of fish health. 
Systematic data are not available statewide, 
but ;, the Willametie River skeletal deformities 
comprised less tl1m1 5 percwt of the sampled jisl1 
population upstream from Corvallis, 20 percent 
betwee11 Corvallis rmd Newberg, and tl1ere was 
a 56 fmcwt i11cidence rate i11 the Nervberg pool 
[betwem Newberg a11d WillameHe Falls ]." 
-Oregon State of the Environment Report 2000 

b<Jsin 's wnrcr a llocated to water righ ts 
by 199 , 40 percent \\·ns for righ rs estab­
lished hefore 1960-predominandy 
agricultu re and hydropowe r. O nly 4 
percent wa for uses established in the 
1990s. Water righ ts aimed at keeping 
water in streams consti tu tc nbour 

Water Quality and Forested Lands (1997} 
Low Flow 

Newpor1 >#. 

Aotonce• 

e Gold Beach 

Water Quality Index 

e Very Poor 

Poor 

• Fair 
Good or Excellent 

Govi C~ -,... 

.,Prine.vdlo 
,) 
...._Bend 

KLlmath Fait. 

·- '· 
Forest 
Non-Forest 

Stream or River 

From Oregon State of the Environment Report 2000 

Fronthgkm 
& •1 

Good or excellent water 
quality is usually found 
in higher altitude forests. 
Poor or very poor quality is 
more like ly to be found in 
"non-forested la nds where 
intensive land uses and land 
conve rsion ha ve occurred." 
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Willamette 
River 

Willamette 
River 

Water Flow 

- None 

- 1%- 10% 
10%- 50% 

50% -90% 

90% -110% 

110% -150% 

- 150% -200% 

·-'. 
Clackamas River 

~ 
North 

- Santiam 
River 

McKenzie 
River 

North 
-- Santiam 

River 

McKenzie 
River 

Clackamas River 

40 percent of the tom I water rights issued 
for the basin , but they lie largely at the 
end of the queue: two-thirds of the wa ter 
righ ts fo r out-of-stream uses were already 
in place before the first in-stream righ t 
was issued in 1963. About 40 percen t 
of the water withdrawn from streams or 
we lls is consumed by crops, evapo rate , 
o r i lost to seepage. The remainder 
is delivered to streams after it is used , 
often containing bio logical, chemical , 
or thermal pollutan ts that mix with 
those carried by stormwater runoff 
fro m urban streets, fa rm fields, and 
other lands. 

For most areas, we've given away 
more than na ture can supply. Water 
righ ts already issued exceed the amoum 
of stream flow during the d riest part 
of the summer for all parts of the basin, 
except sections of the high Cascade 
and the main stems of the Mc Kenzie 
and W illamette Rivers, where flows are 
augmented by re leases from large da ms. 
If presen t trends con tinue unt il 2050, 
munic ipal-industrial diversions wo uld 
increase by 20 percent, rela tive to 1990, 
and agricultural di ve rsions of surface 
water during dry, summer months would 
do uble, as farmers irrigate more acres 
with water stored behind the basin's 
federa l dams and more consistently take 
their full a llotment of water under each 
wate r righ t. In the Tualati n, Mola lla, 
and other sub-ba ins, the total supply 
of surface wa ter would be diverted 
unde r out-of-stream water rights in 
drier-than-norma l years, even if climate 
change does not bring hotter, d ri er 
summers more frequently. 

Other basins arc even more extreme 
in the ir appropriation of water resources 
to out-of-stream uses, especially irrigation. 
N early 80 percen t of a ll water withdrawn 
from O regon 's streams and aquifers is used 
for irrigation . Le s than 20 percent of 
the water rights established to protect 
in-stream flows will be satisfied under 
current and expected usage patterns. 

Projections of August streamflows 
for the Willamette Basin in 2050 
(relative to 1990} under dry year conditions, 
based on three different development scenarios: 
present development trends and policies continue 
(top}; greater reliance on market-oriented 
approaches to land and water use (middle}; 
priority given to ecological services (bottom}. 

From Willamette River Basin Planning Atlas 
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T he prior-appropriation queue is a 
d ream for those at the front of the line but 
a n ightmare for both the economy and 
the ecosystem. T he ecological damage 
is pervas ive. More than ha lf the fish in 
the lower Wi llamette River arc affl icted 
by skeletal deformities. A recent study 
of e ight species of native Western trout, 
wh ich serve as ind icators of overa ll 
ecological health , found strong or genet­
icall y in t~tct populations arc lim ited, 
on average, to less than 5 percent of 
their h ist:eric range, and for three of the 
eigh t, tO less than I percen t. O regon, 
along wit h every other Western state, 
lists a species of trout or salmon as its 
"state fish ," and every one of these is 
th reatened with extinction in all or a 
portio n of its range. In a typical Western 
river basin , about one-quarter of a ll fish 
species arc in e rious decl ine or facing a 
substantial risk of extinctio n. 

Economically, the costs and risks 
are equally severe and widespread. 
W henever any resource- water, land, 
labor, and so on- is employed in a low­
value u c while a h igher-value one goes 
unsatisfied, we fo rgo the incremental 
increa cs in our prosperi ty and standard 
of livi ng. The q ueue of water rights, wi th 
those at the fro nt locked in place more 
than a century ago, cannot serve roday's 
econo my well, and it wil l fai l even more 
miserably in the future. 

Consider how the system has 
spawned the water crisis in the Klamath 
Basin. In 2001, concerns about threat­
ened and endangered fi h cau eel federal 
agencies to deny the use of federal facili­
ties to provide irrigation water to farmers 
along the O regon-Cal iforn ia border. 
Then , in 2002, t he heaclga tcs were 
ope ned , but the resul t ing low stream 
flows were linked with the death of more 
than 30,000 salmon near the river's 
mo uth . Throughout t he period, rhe 
system readi ly a llowed farmers ou tside 
the federal pro ject to irrigate low-value 
crops on poor ·oi ls. A study of the 2001 
events found that the value of irrigation 
water varied from field to field by a factor 
of twelve, reflecting d iffe rence in o il 
productivity, and that the overall cost to 
the agricu ltural sector could have been 
reduced by 80 percen t by introducing 
marker-like mechanisms to shift irrigation 
water from low-value to high-value fields. 

This fi nd ing raises the possibility that the 
subsequent fi h kill - indeed, the e nti re 
crisis-could have been avoided if the 



water-a llocation sy tern had been 
amended to incorporate widespread use 
of markets and market- like mechanisms 
so that, as the economy evolved, water 
rights could have hifted from low- to 
high-value u cs. 

A nother example emerges in the adja­
cent U pper Deschutes River Basin. Here, 
urban water users in the Bend area, who 
usc about 20,000 acre-feet of wa ter per 
year, are facing po ible water ·hortages 
that could limit future growth . A t rhe 
same rime, the area's irrigation district , 
wi th some of the o ldest water rights in 
the rare, divert almost 850,000 acre-feet 
-and more than 500,000 acre-feet of this 
is lost ro eepage and evaporation. To date, 
efforts to ·hi ft water from low- to high­
v<t lue use have been futile, and recent 
elections seem ro have reinforced the 
position of proponent of rhe raw s quo. 

ome innovations have managed to 
sne<tk through this regulato ry labyrinth 
and bring the water-management system 
into the twenty-first century. The 200 l 
electricity crisis prompted some urilitie 
to pay fa rmers to forgo irrigating fields so 
the water could remain in river and pass 
through hydropower generators. O regon 
Water Trust and simila r organization 
occasiona lly pay landowners to leave 
water in streams. Munic ipa l water utilities 
face a new require ment ro develop plans 
to conserve water. The O regon \Vater 
Re·ources Depa rtmen t is trying to bring 
abou t significant water con ervation in 
the Deschutes Basin. But le t's not fool 
our elves. These arc Band-Aids. U nless 
and until water uses extensively reflect 
the values of the curren t economy and 
routinely respond to future cl imntic, 
ecological, and economic shi fts, we will 
remain in a constant tate of c risis. 

1\ever{IH" tke f\ow 
Professors Bill Jaege r, of O regon State 
Un iversity, and Raymond Mikesell , 
of the UO, recently looked across the 
North we t and concluded that, if we had 
appropriate institutional mecha nisms in 
place to fac ili ta te exch anges between 
willing buyer and ·cller of water rights, 
we could augment stream flows to provide 
for fish and other ecological benefits at a 
cost of only $1 - S I 0 per person per year. 
What would these mechanisms look like? 

T h e ideal would be fo r O regonians 
w rcll"ork the whole water-rights ystcm, 

building in provis ions for adaptat ion as 

economic and e nvironmen tal conditions 
c hange, and for wate r to be exrensively 
traded in open markets. More feasible 
are market-like mechanisms, such as 

hort-terrn cash tran actions that 
induce someone with a water 
right for an our-of-stream use, 
such as irrigation , to leave 
water in the stream for fish 
and wildlife. O ther mecha­
n ism that have been tested 
include water banks <t nd 
easeme nts that provide a 
landowner compensation in 
return for <tccepting li mits 
on the use of land and water. 
More broadly, we have to 
consider the application of 
financ ial tools that allocate 
and spread the risks associated 
with water scarcity, tool uch 
as insurance that would cover 

"Computer models predict 
that the Northwest will 
become gradually warmer 
and wetter, with most of 
the precipitation increase 
in the winter. The average of seveu 
111odels esti111ates that within the next 
f1jty years te111pern t11re will i11crease 
by 111ore t!Ja11 fiPe degrees Fnlmnheit 
in the winter, precipitntioll will i11crense 
5 percwt, nverage snow depth will decrease 
by 33 perceut, nnd n11n1wl stream flow 
will decrense by 1 1 perceut." 

a farmer's los es whenever 
-Oregon Stare of the Environment Rcpon 2000 

ecological conditions warrant leaving 
water in streams fo r fish and wildli fe. 

We' re no more likely to find free 
water than we are to get the free lunch 
that Harvard economist Alvin Han en 
warned us about. What we do or don't 
do with water impose a co t. O ur 
choices determine, among other things, 
who pays and when. We can pay now 
or make our child ren pay. O ur forbears 
clung to the rigid water-management 
system they created 
and passed the bill 
tO us. Through the 
shrewd greed of Advisories 
a f cw, the inertia 
of an entrenched 
bureaucracy, and 
the ignorance of 

Is it snfe to eat fish fro m Oregon nl!d WasiJington streams7 
Better check. Oregon Oregon Deparlment of Hu111a11 Services: 

far too many of the 
rest of us, we're till 
clinging to rhe 
same damn sy rem. 
C'mon. We can 

Ore!Joll P11blic Heal th Services, Kw Kauffmall, 
(503) 731-4015 

http:!lrvrPw oiJd.hr state or uslcsclfishadv.btm 
Washing ton: Washington Depnrt111mt of Health: 
Office of Environmeutnl Health Assessments, 
1-877-185-7316 

change it. U nless 
we find the po litical 

http://rvu>w.doh. wa .go11 I ehp/ oehnsl EHAJish _adv. htm. 

will w do so, expect 
Lhe distan t trickle 
you hear about the 
coming w<tter cri is to rum into a roar­
ing flood coming right at you. 

Emie N iemi '70 is vice presidem and senior 
economist at ECONorrlnvest , an economics 
consulting finn. Ed Whi1elaw is a f>rofessor 
of economics at rhe UO and presidenr of 
ECONorrlnvest. 
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continue to brintj the ifJeas o~ (J)refjon home to l;jOU 

We work hard to send a high-quality, thought-provoking magazine to all UO alumni four times a year. In the 

past year, we've tried to do that with a 20 percent smaller budget than the year before. The sad reality is that '"'e 

can' t do it. We have nothing left to cut but the number of pages we print and the number of issues we mail. 

Without your generosity, Oregon Quarterly will be thinner, less ambitious, and 20,000 of you won't be able to 

read it every quarter. Your support can make a difference and will guarantee that you receive a ll four issues­

challenging, informative, entertaining, sometimes controversial reading, yom ongoing link to the world of ideas 

that swirl around the University of Oregon. Will you help us maintain that tradition? 

Please consider a gift to Oregon Quarterly magazine. All gifts, whatever the amount, are gratefully appreciated. 
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YES, I'D LIKE TO HELP 
Here is my contribution to Oregon Quarterly for: 

0 $25 0 $50 D $100* D Other _______ _ 

Enclosed is a check (payable to the UO Foundation; specify "OQ" in the memo line) 

Please charge my D VISA D MasterCard 0 Discover 0 American Express 

Card # __________ _ _ ____ ___Ex piration date ___ _ _ 

Authorized signatu re __________ _______ uate ____ _ 

Return to: Oregon Quarterly. 5228 Uni vers ity of Oregon , Eugene O.R 97403-5228 

•our gift to you 

0 Yes, please send me the 
Best Essays NW book for my 
gift of $ 100 or more. 

0 No, please do not send me 
the book. Instead use my whole 
donation to support 00. 


