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WATER FOR FOOD, ENERGY AND MUNICIPAL USE IN THE 
COLORADO BASIN: A CONSUMER-ENVIRONMENTAL PERSPECTIVE 

.by 

Barbara Tellman - Citizens to Revise Arizona Water L•w 

Competition for Colorado River water has been evident since the 1920's. It is clear, however, 
that the coming decades will see an entirely new phase fn that competition as the remaining unused 
water is sought by many diverse interests. These competing interests will base their claims on 
the Colorado River Compact and other agreements and court decisions. However, since most of those 
agreements and decisions involved inflated estimates of the amount of water available in the river 
or were made in earlier times when factors of impoi'tance today were of much less import, economic 
competition and litigation will undoubtedly be increasingly common. The outcome of such litigation 
and competition may not prove to be the best solution to establishing priorities for water use 
or to the advantage of the consumer. Citizefts groups and specialists both have important roles 
to play in helping to resolve those conflicts before problems have arisen. 

The Colorado River 

The Colorado River Compact of 1922 specified: 

and further 

"There is hereby apportioned from the Colorado River System in 
perpetuity to the Upper Basin and to the Lower Basin respectively 
the exclusive beneficial consumptive use of 7,500,000 acre-feet 
of water per annum ... " 

"The states of the Upper Division will not cause the flow of the 
river at Lee Ferry to be depleted below an aggregate of 75,000,000 
acre-feet of water for any period of ten successive years ... "1 

This division was made at the end of an extremely wet cycle in which annual flows had exceeded 
20,000,000 a.f. repeatedly. The average annual virgin flow from 1896-1921 was 16.8 m.a.f. More 
recent experience, however, has indicated that the average figure should be much lower sinc2 the 
average from 1922-1973 was 13.9 m.a.f. and the average from 1953-1964 was a low 11.6 m.a.f. 
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Figure 1. 

Lee Ferry Annual Virgin Flow For Selected Periods2 

Support for the be 1 i ef that the more recent averages are i ~deed the more accurate ones comes from 
recent dendrochronological studies at the University of Arizona which indicate that the 400-year 
average is closer to 13.5 m.a.f. These studies show that the high flow period prior to 1922 was 
extremely unusual and that a corresponding wet period occurred only once before in those 400 years, 
in the early 17th century. Even more startling is the conclusion that the so-called "drought period" 
of the 1930's was not unusual, but a frequent occurrence. It seems obvious that any concrete plans 
for use of Colorado River water that do not take these factors into account could result in serious 
problems for water users. 
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Present Uses of Colorado River Water 

The Lower Basin allocation of 7.5 m1a.f. is in full use at the present time. When evaporation, 
system losses and the Lower Basin share of the Mexican c011111itment are added to present uses, there 
is no margin for new uses, such as C.A.P., which do not compete with existing uses or depend on surplus 
flows from elsewhere. 4 

The Upper Basin picture is far more complicated. Present Upper Basin uses amount to only 3.644 
m.a.f.5 which would leave plenty of leeway for expansion of Upper Basin uses if the average virgin flow 
were 16.8 m.a.f., as assumed in the Colorado River Compact. However, as is apparent, the average is 
considerably less than that. 
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Figure 2. 
Colorado River Water Use - 1974 
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Even when a portion of California's share is transferred to Arizona for use via the C.A.P., the total 
picture will not change. The River is already co0111itted almost to the long term flow. L~wer Ba~in 
use is committed beyond its required allotment and must surely be cut back when Upper Bas1n use In
creases. 

Projected New Uses of Colorado River Water 

Recent changes in perceptions of U.S. energy requirements have radically changed projections of 
Upper Basin water use. The Department Qf Interior recently predicted that by 1995 Upper Basin use of 
water will exceed the available supply.5 And this "available supply" is based on an average flow of 
more than 14 m.a.f. See figure 3. 

It can be seen that much of the projected new water use is for energy. The Upper Colorado Basin 
is rich in energy sources and is expected to play a major role in bringing the nation towards "energy 
self-sufficiency". Yet the region is chronically water-short. The Federal Energy Administration Task 
Force on water reports that in the Colorado Basin "there is no meaningful way of reconciling individual 
appropriations or group appropriations with current water use figures. Where the supply is already 
overappropriated, additional water users must obtain water rights out of these established rights in 
most cases."6 It is clear that in the broad overview competition in some form is inevitable. This 
fact is clear to certain large energy firms who are actively purchasing land in the Upper Basin in 
order to obtain the water rights. 

Since most of the water in the Upper Basin is now used for agriculture, some food production may 
be sacrificed if energy uses take priority. However, increases in irrigated agriculture in the 17 
western states plus 3 other ea~tern states are projected to provide food for an expanded population. 
The Department of Agriculture predicts an increase in irrigated agriculture from 36 million acres in 
1969 to 43 million by 2000. Not all of this increase is, of course, in the Colorado Basin. However, 
such federally financed projects as the Navajo Indian Irrigation Project in New Mexico are projected 
to call for increased depletions of 760,000 a.f. by 2000.4 

The only major new use of water in the Lower Basin is the Central Arizona Project. Since the 
Lower Basin share is fully allocated, water for C.A.P. will have to come either from Upper Basin sur
pluses, new interbasin transfers, use of other in-state water or transfer of uses from present perfect
ed rights. Senate Bill 3298, introduced by Senator Edward Kennedy, is an example of attempts to 
transfer water rights. Guaranteed water for Indian users of C.A.P. is, according to this bill, to come 
from purchase of all farms in the Wellton-Mohawk Irrigation District. Some farmers along the Colorado 
have feared for years that their rights would be abrogated in favor of C.A.P., in spite of conditions 
in the 1968 C.A.P. Act protecting prior rights. One other proposed Lower Basin use would be another 
dam on the Colorado River between Lake Powell and Lake Mead. Evaporation of some 200,000 a.f. would 
have to come from Arizona's share. 
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Figure 3. 
Projected Upper Basin Water Use to 2000.5 
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Another important factor which must be considered in any water planning is that of Indian claims. 
In recent years we have just begun to see the beginning of assertions of these rights. The San Xavier 
Papagos have sued all water users in the Upper Santa Cruz Basin, claiming that their reservation has 
been seriously damaged by drying-up of the once perennial Santa Cruz River and by lowering of the 
water table. Some analysts believe that the Papagos have sound legal grounds for their claims and that 
winning of this suit could set a precedent for similar claims in other parts of Arizona, especially 
Maricopa County. The five Central Arizona tribes are actively asserting their rights as are the Nava
jos who claim most of the Colorado and its tributaries the Little Colorado and the San Juan in New 
Mexico. The Utes claim portions of the Dolores River, etc.8 Unless some other means of settling these 
claims is found, the possibility of endless litigation looms large. 

Colorado River Salinity 

One final source of depletion of Basin water must be mentioned. Increased use of Colorado River 
water has resulted in increases of the natural salinity level which the Colorado River Water Quality 
Improvement Program is intended to reduce. Planned projects may use as much as 112,770 a.f. of water 
upon completion. 
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Potential Areas gf_ Conflict 

The general outlines of competition can already be seen. On the assumption that each state in the 
Upper Basin will get its full "share" according to the Upper Colorado River Compact of 1948, users in 
each of those states are beginning to make concrete plans for water-using projects. Examples of pro
jects in the planning stage include the Fremont Intermountain Power Plant in Utah (45,000 a.f.), the 
Standard-Gulf Oil Shale Project in Colorado (52,000 a.f.), the Jim Bridger Power Plant in Wyoming 
(30,000 a.f.) and the Bonneville Unit of the Central Utah Project (166,000 a.f.). Total water require-
ments for planned new energy sources in the Upper Basin are estimated at 874,000 a. f. by the year 2000. 
In addition, 620,000- 915,000 a.f. are planned for municipal exports (to Salt Lake City, Albuquerque 
and the Denver area). Another 760,000 a.f. are projected for new irrigation projects in the Upper 
Basin.5 If the flow of the river is indeed as low as ft now appears, these uses cannot all be satisfied 
in addition to all planned Lower Basin uses. Since the Upper Basin states "do not accept the 5.8 m.a.f. 
as accurate from either an engineering or 1 ega 1 point of view"5, there is a rea 1 possibility of compl i
cated litigation in which the final legal decision may not necessarily be in the best interests of the 
consumers. 

Some immediate conflicts can be predicted with some confidence. The Arizona Water Commission has 
assured Arizonans that there will be enough water for C.A.P. because of the water of in-state tributaries 
which can be added to the Lower Basin allocation. The Virgin River is cited as one such source. The 
Virgin River, however, originates in Utah, winds briefly through Arizona then joins the Colorado in 
Nevada. According to the Boulder City office of the Bureau of Reclamation, the Virgin River is already 
overcommitted in Utah and is no longer a perennial stream. Because of this water shortage, the Dixie 
Project has been dropped in favor of local smaller-scale projects. Both regions cannot have the same 
water - some resolution will be needed. 

Another claimed source of water for the Lower Basin is the water stored in reservoirs. Yet the 
level of the reservoirs cannot be dropped below a certain level before production of power used in the 
Lower Basin is affected. A study9 on the temporarily defunct Kaiparowitz Power Plant (Whlch uses Upper 
Basin water to produce Lower Basin power) concluded that the level of Lake Powell would drop below the 
water intake for that plant long before the end of the design lifetime of the plant. A related effect 
would be a shortage of water for the Navajo Power Plant. Since C.A.P. depends on power from the Navajo 
Plant for pumping, we could be faced with the absurd situation wherein in order to have water for C.A.P. 
we could lose the power source and in order to keep the power, we wouldn't have any water to pump. 
Various projects are obviously being justified in isolation, based on inconsistent sets of assumptions, 
while the cumulative effect of water demands is ignored. 

Alternate ~of Solutions 

Gilbert Stamm, Commissioner of the Bureau of Reclamation said recently, 

"If we do not stop taking our future water supplies for granted, we may, 
in the not too distant future, be faced with a water crisis which could 
make the threat to our welfare imposed by the energy crisis seem mild by 
comparison ... 

The question is - shall we wait until that crisis appears before we begin to seek solutions, or shall 
we face the basic issues now? What are the alternatives? 

We might rely on the traditional approach to solving water problems. When we run out of water 
in one area, bring some in from elsewhere. But where else in the West can we go for fresh water? 
Figure 4 illustrates the intense competition that can be expected for water for energy in the 17 
western states. However, even if the water is available from the Columbia or elsewhere, is this necess
arily the best alternative from the consumer and environmental points of view? The cost of interbasin 
transfers of that magnitude is vast and must be paid either by the taxpayer or consumer. An inter
basin transfer would consume energy as does the California State Water Project,which consumes as much 
energy to move water around the state as the entire State of Arizona uses for all purposes. The effects 
on the cost of water and energy could be great and should be made part of the cost analyses of indivi
dual projects. From the environmental point of view, the interbasin alternative seems unattractive 
as it would have effects both in the area of origin and along the route. 

We might rely on the economics of the market place. Agricultural users are liable to be the first 
hit by higher costs and lessened water supplies. Energy producers would surely be the last hurt. Among 
agricultural producers, the large corporate farms will surely survive longer than smaller ones, other 
things being equal. From the consumer's point of view, this type of competition is liable to result in 
higher prices for agricultural commodities, possible shortages of some types of food and higher prices 
for lesser amounts of municipal water, but possibly lower energy prices at least in the short run. 

However, if litigation is the answer, the consumer is even more certain to lose. Any litigation 
based on the Colorado River Compact could result in energy producers being the losers as that Compact 
explicitly states that use of Compact water for electricity generation must have a lower priority than 
water for all other agricultural and domestic uses. It in fact states that the Upper Basin is not even 
required to deliver water to the Lower Basin for power generation. New energy-related uses could be 
delayed in the courts for years. While this might be desirable from an environmental point of view, 
from the consumer viewpoint such litigation could mean higher prices for all water-related products 
as court cases drag on. 

Another alternative would be improved water and farm management practices, along with priority 
setting. Surely this alternative will be forced on us at some point. Perhaps it makes more sense to 
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begin looking at this choice now and to begin developing incentives for such practices as improved irri
gation me~bods, urban wastewater reuse and urban water conservation. It may prove to be more in Arizona's 
interest to improve water management through legislative measures than to insist on surplus deliveries 
from the Upper Basin. It may be in the interests of California to relinquish some water claims in re
turn for power generated in the Upper Basin. 

The purpose in raising these alternatives is not to assess each one completely as a basis for 
making choices, but rather to raise the issues as a starting point for discussion, with the consumer 
at the heart of the evaluation process. 

The Role of the Citizen Organization and the Specialists 

None of the data in this paper is original. It is all available in various forms in the publishTg 
documents cited here as references, Some of these documents clearly describe the basin-wide picture. 
Others, while stating the general picture contain basic errors, such as Pro~ect Independence6which 
effect4vely credits Arizona with an annual water surplus of some 8 m.a.f. thers, such as the Westwide 
Study, contain detaijed analyses that clearly reveal the shortage problem, yet ignore a major consumptive 
use. Still othersl are written with an obvious state bias, ignoring the larger picture. Yet they all 
have one thing in common. They are all, for practical purposes, inaccessible to the average elected 
official who is the one in many cases faced with the hard choices, but too occupied with day-to-day 
decisions to evaluate detailed studies. They are also inaccessible to the average consumer who must 
live with the choices, yet in many cases is not even aware that choices exist. 

Surely the situation is getting serious enough that we can no longer afford to tolerate such prac
tices as assurances to Tucsonans that an adequate supply of water will be available for C.A.P. through 
mining of r{1servoirs while also assuring Lake Havasu residents that the levels of the reservoirs will 
not be affected by C.A.P. Surely we must face the issue of basin-wide water shortages and not be lulled 
into a false security by being told that there is p\enty of water for at least the next 15-20 years, 
even thoug~ the footnote admits that 1.76 m.a.f. of water lost to evaporation was not ·part of the cal· 
culations. We can no longer afford to assure the Lower Basin that the Upper Basin will deliver sur-
pluses indefinitely and at the same time plan uses in the Upper Basin which will more than use the 
available water. It's about time we had some meaningful cost/benefit studies. For years, the Bureau 
of Reclamation has been calculating cost/benefits of reservoirs attributing little or no benefit to 
free-flowing white-water stream recreation. Now we see the Bureau building an artificial concrete
lined white-water stream so,jpeople can shoot-the-rapids in the heart of Denver. 

Citizen groups and independent specialists may be the only ones to be a catalyst in bringing about 
a change of attitude. There are few others available. Elected officials seldom have time for studies 
involving long-range planning issues. Many also have strong incentives to make decisions based on re
sults to be expected within their particular elected term. Government agencies often have a stake in 
the outcome of the decision and discourage individuals who may wish to raise questions publicly about 
agency decisions. This type of prohibition may even extend to related agencies as when U.S.G.S. per
sonnel are discouraged from differing with established Bureau of Reclamation policy, both being within 
the Department of Interior. Many academic specialists feel constrained to avoid public opinions which 
may jeopardize sources of grants or university income. Some engineers feel pressure from their peers 
not to "rock the boat" when certain types of engineering contracts may depend on approval of certain 
government agencies. 

The issues need to be discussed and a rational basis for choosing alternatives established. The 
citizen groups are probably the most viable means of interpreting specialized data to the public and 
the elected officials. They can also help to place individual specialized research studies in an over
all perspective and point out the relevance of these studies to water and community planning. But they 
do need the support of specialists and the increased credibility gained from support from the experts. 
Too many experts , aware of the problems, refuse to become involved for various reasons. We need you 
and we think you need us if these issues are to be addressed in any meaningful way before the mistakes 
have been made, not after. Citizens to Revise Arizona Water Law is dedicated to that k1nd of effort 
and will be appreciative of whatever assistance we can obtain from experts in the field, in order to 
keep consumer and environmental viewpoints at the forefront of water planning. 
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