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REVIEW OF:

BY:

"An Economic Analysis of the Central Arizona
Project - U.S, Bureau of Reclamation· by Thomas
r1. PO\1er, 1978

Alan P. Kleinman, A.W;C,

The purported "analysis" is a very unprofessional attack

on the Central Arizona Project (CAP) in particular and the U,S,

Bureau of Reclamation (USBR) in general. Embodied therein are

the same tired old arguments against water resource development

which have been rehearsed an untold number of times over the

past two decades., The phrasing of the report often mirrors pu6l ic

relation artic'les directly publ ished an-a released by Citizens

Concerned About the Project (CCA~) and the Maricop~Audubon

Society. The task of reviewing and providing c9nstructive comments
. . . '[;.I,d -t.::-,- ...,q;t

is extre,mely difficult because of the nature" of the :'analjsis".
,

·Mr. Power (it would be an insult to the economics profession to

recognize his Drofessorship) takes a'very negative approach and. . .' ~ .

repeatedly m~kes unfounded assertions which are not subject to

reader verification. The presentation is poorly organized and

shows a complete lack of under~tanding by Mr. Power of basic

"analytical procedures required for water resource project eval-

uations. The very convenient approach of shifting between

opposing lines of logic is employed frequently in attempts to

discredit all features of the project and the USBR~

Since Mr. Powers views his work as a new "revelation"

concerning the value of CAP, it should be pointed out that no

new light is shed on the project by this most recent "objective

.: ~:



-2-

analysis". It is essentially a rehash ofeCAP writings and
.. ~ .

reworked pleajfings from the CCAP Federal District Court Suit

against the USBR over the Salt River Siphon. The report is

replete with errors and false assertions and it is hardly worth

the effort to list all problem areas here, hence only the most

significant details will be discussed.

A curious presentation is made in the introductory section.

It is asserted that the project will cost U.S. taxpayers more

than $5.4 billion in subsidies and will cost Arizonans more than

$5.1 billion in cash outlays. Added together this yields a total

project cost of $10.5 billion. This total is not discussed any­

where in the a~alysii that follows. How a total project· cost

of$l,? billion is ballooned· by more than 6 times alerts one to

the "level of integrity· associated with the report~

Considerable criticism is directed to the benefit value

of municipal and industrial~ater suggesting

sources of M & I water were ~gnorad. Earlier

that lower cost,
"

consultant reports

documented costs for individual cities of developing single

purpose systems to provide water. In each instance it was

concluded that the CAP would be a more inexpen~ive alternative.

One alternative suggested by power would eliminate almost'all

of the agricultural production in the project area and ~onvert

that water supply to M & I use, Power's proposed conversion

briefly mentions the need for substantial transfer facilities

to move water to areas of demand but then conveniently ignores

·the very substantial investment necessary to make the physi.cal

:~ ,!t!~:~
. ;~

(\ ;:.;
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transfer in his cost comparisons, CAP M & r w~ter costs of

$120 per acre-foot are inappropriately compared to t~e cost

of groundwater extraction of $20 per acre~foot with no ~dditions

for collection and conveyance pipelines from remote groundwater

basins, treatment or distribution costs,

The implication repeatedly surfaces th~t t~e provision

of M & I water by CAP is proposed by supporters without any

reference to M & I water demands or willingness to pay and con­

cludes it has no value (page 3), . Power does not understand the

method of analysis employed in supplying water to meet M & !

demands. He ~lso conveniently forgets the more than $100/Ac. Ft,

value of M & I water which is introduced on page 45 ~s the current

value to Southern California of using Arizona~s water, It is a

bit puzzling how the same water suddenly loses all v~lue when

pumped out of the opposite side of the river,

.Item 4 on page 3 asserts the Bureau erred by ~gnoring

the cost of .distribution systems for agricultur~l wa'ter. Actually

the costs of these systems have been recognized iri t~e determination

of paym~nt capacity for CAP. l~nds:

Also, on page 3 it is purported th~t salinity d~mage costs

of CAP water have been ignored, later reference indi:ca1:es a

salinity damage of $22 per acre-foot (page 40). The procedure.

employed to calculate water quality damages is total1f in error.

Rather than $22 per acre-foot, the ~xpected cost is only pennies

per acre-foot,

The assertion, page 16~ that the Navajo generating plant
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has no connection whatever with CAP, fails to recogtiz~ the

federal requirement that a source of energy must "be supplied

for all project pumping requirements and further that existence

of th~ plant would be problematic if it had not been authorized

and constructed as part of CAP.

The material presented in ftem 11, page 25 and items

3 and 4, page 31 is another attempt to rewrite the history of

th e Co 1ci ra do Ri ver de vel 0 pme nt ,~5.-:::h-as.-"~bee;~att~J1l~t-~g:::-i:tLthe:;;pa:~~

by the Imperial Irrigation District and the Metropolitan Water

District. It is an overt attempt to legitimize the perpetual

use in Califo~nia of Arizona's Colorado River entitlement con-

firmed by the U.S. Supreme Court in Arizona v. California.

On pages 25-27 and 42~45 a number of alternative water

supplies are suggested. While perhaps making economic s~ns~ the

proposals fail to recognize political and institutional constraints

and real \'/orld conditions. For example, the Western, Arizona

Project. {page 43, item 4), is a hydrologically and enVironmentally
i: .

irresponsible suggestion po/' forth oY"igina11y boY antagonists to

CAP. There is not sufficient,groundwater to support agricultul'e

during low flow periods of the Colorado. To see its transfer

from an obfuscating pleading ploy introduced into a Federal Court

suit to publication as a new idea is indeed revealing about the

origin of most of the "Pol'/er Economic Analysis" report.
r,",(;,,_l $

Mr. Power says there is over 600 million acre-feet of

groundwater in storage in Central Arizona, enough to supply the

needs of Arizona for 3 centuries.
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it is economically or environmentally recoverable or whether it

is of usable quality (page 8). Pumping from the PapagoIndian
./

Reservation, Organ Pipe National Monument, Cabeza Prieta Game

Range and the Air Force Gunnery Range is not a realistic

suggestion.

The USBR computation of agricultural benefits for the CAP
::L ',_.A

treated present farm lands as new lands which is severely criti-

cized by Power. This procedure was used because of the projected

decrease in groundwater supplies and sUbsequent elimination of­

most productive lands (page 12),

The CA~ agricultural analysis arrives at benefits which Power

says are totally out of line - $42.91 versus about $8 per acre­

foot. Empirical studies at the University of Arizona. which Power

repeatedly uses as reference, show the value of water could be "

over $100 per acre-foot in 1966/dollars. Estimates of the.average

value of water in the cited studies reveals a value of 50 to 60

dollars per ~cre-foot, thus, ~he CAP analysis is not in conflict

as Power asserts (page 10)~ For agricultural use it" is obvious

Mr. Power does not quite gras~ how to conduct a proper economic

analysis.

The argument that increasing agricultural production .

in Arizona will drive farmers out of business elsewhere in the

nation ignores regional product'i'= differentiation, expanding

domestic and foreign markets,' the dynamic nature of our "surplus

"surplus products". It should be noted that products grown in

, "

'. :~~~}}
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project components. The Central Arizona Project analysis, ~s
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Arizona often go to different m3r~ets than products produced in

other states (page 19). HO~lever, -th.e only increased production
-due to the CAP will be on Indian lands so the extensive argument.·

is a moot point. Page 21 - The first paragraph implies subsi~

dized water has depressed domestic price of cotton and driven

producers in the South out of business. As mentioned above

different markets are served by different producing areas~~not

. U4
necessarily a conflict in markets. The study i\lSOl_mplee-that

the CAP ~ti 11 expand agri cuHura 1 output and thus CaUse a ni\t ion-·

wide decline in farm prices. If the CAP were to decrease farm'

prices this would be considered a national benefit to consumers
)..

~/hich would be reflected i.n 70wer food prices.

On page 23, Power states: "Diverting the reveriues of the

Navajo Plant to CAP is no different than diverting tax revenues

to CAP"." The logical e~tension of this concern is that the

Federal Government made a mistake in not purchasing the entire
F

plant because this would have provided more national revenues',

rather than let them go to the private sector,' Obviously, this

would not have been an additional national benefit but a substi-
F v,.f J.-::~_ ;id."V':'.lll-f't-~" iN. p!/~f a... c ~ ......--jb .f,"~no. "0 r ;5';""!"C ,/'1 It! n...+ to/I-:.'c It ole!;',: ":?-.. ,1t if no+. TJ.-'., c:. &i'X:_~.. "~~~~M
--tute for tli'e intended private venture.\'The-'-Federal share of '-'-'.

Navajo is essential in order to realize the benefits of the CAP.

Mr. Power also asserts on page 23 that the more profitable

features of the CAP are subsidizing some unspecified "non-justified"
J, _::

:-" ,.; ,',....

shown during the President's Water Projects Review of 1971, WaS

conducted in accord3nce with Senate Document 97 with each

:. -: :i:::
'. · .. ·;!r

separable

......
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project feature included in the recommended plan economically

justified.

Considerable consternatio~ is evidenced in the report

because allegedly the Bureau uses inappropriate interest rates

for project analysis and repayment. The authorlzed interest

rat e1 for the ana1ysis 0 f Cent r a1 Ar i z 0 naP r 0 j ec twa s est abl ish ed

tn accordance with the Water Supply Act of f958 and is reaffirmed

by provisions of the WRC's Principles and Standards.

Contrary.to the implications of this study, the Central'

Arizona Project does not simply serve a few special interest

groups but the final project formulation attempts to allocate a

scarce resource (water) to achieve the maximum economic, environ-
. ,

me ntal, and .s 0 cia 1 ben ef it if the cit i zen s 0 ~A r i z0 na '.
,

Power has stated on page 27,-"augmentation projects are

necessary to realize the projected benefits of CAP". This is

incorrect. The CAP benefits are calculated exclusive of any
. ,,

augmentation projects. However, one rather attractive augmentation
'.

alternative not mentioned in/his study is weather modification which

if utilized could provide additional water at perhaps a cost

of $5/acre-foot--an extremely economical source of water ignored

by this study.

Mr. Power decrJes the fact that the State of Arizona has

a completely outdated water law'andimpliesthere is no incli­

nation to change. Any informed/observer knows the State is in

the process of rewriting groundwater laws in an attempt to manage

'this scarce resource to the betterment of all Arizona citizens.

'"'' -

' ..

_·~_·'_r,

- :;-~:'·f
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It is stated that "almost an entire Indian reservation".

will be flooded by the proposed Orme Dam (page 28, item 7),

However it should be recognized that although significant po~tions

of the reservation would be impacte~ by Orme Reservoi~, under

no circumstances would "almost an ~ntire reservation" be flooded,

The entire reservation popul~tion is estimated to be about 300

individuals,of a total Yavapai tribal enrollment of more than 1,400

and authorizing legislation provides significant econo'inic benefits

to these individuals so as to improve the Indians situation and

to prevent any violation of the Government's trust oblJgations

to these peopl,=s. The HcDo'dell Reservation' branch of Yavapai

Indians would have 2,500 acres added officially to enlarge their

reservation. Additionally the greatly expanded recreation
. ) ~ ,. -)' , I

• ! ~.~~:-2 ::':..:1 .~ (. c. !, rt f' f" <.' f) /~.
management potentlal on Forest lands; a-d-J-a-e·en-t-to 'the Orme Reservoi.r

'\
"

area will be under Indian control if they exercise their options

to handle the recreation manage~ent.

Perhaps the pinnacle of absurdity is reached when Mr. Power

suggests the Yuma Desalting Plant costs of $160 ~er acre~foot

must be added to CAP's costs ~page 27) and that'because the

present use of Arizona's water by California'has a valu~ in excess

of $100 per acre-foot, such costs of "lost benefits'! s6~uldbe

deducted from CAP benefits. Finally he.suggests that the~p~tce

of water, if increased, would equate demand with supply in Arizona

and eliminate any shortages. The rational conclusion of such

an argument is that if anyone e~er imagines there is a need for'

additional water, all that is required is to raise the price and

.. ,...
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the shortage will disappear (page 8). Thus if the price is high

enough, one gallon of water will satisfy the entire state.

This sophomoric approach to Arizona's water problems with

its ivory tower prognostications is hardly worth the paper upon

which it is printed. It is unfortunate so much misguided effort

went into the report and valuable resources are used for naught.

It is sad indeed that a Chairman of an economics department

can be "bought" in attempts to validate preconceived biases.

"

.,
"

. :,-.,.; ..'
" ..."'~
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REVIEH OF: "An Economic Analysis of the Central Ari.zona
Project - U.S. Bureau of Reclamation" by
Thomas M. Po,ler, 1978.

BY: Alan P. Kleinman, A,W.C.

The purported "analysis" is a very unprofessional attack

on the Central Arizona Project in particular and the U,S, Bureau

makes unfounded assertions \>Ihich are not subject to reader veri~

the value of CAP, it should be pointed out that no new light is

t'\-.j

" <'
~'"....., ::-

c·
> ­
~ ..:

In summary,

"objective analysis."
.r,.,.J. s "-

and ~ assertions and

Embodied therein are the same tired

the economics profession to recognize

The presentation is poorly organized and sho\>ls a

of the project and the Bureau of Reclamation.

[it \>Iould be an insult to

of Reclamation in general.

his professorship) takes a very negative approach and repeatedly

fication.

complete lack of understanding by Mr, PO\>ler of basic analytical

old argument.sagainst water resource development \>Ihich have Deen
f····:J­

rehearsed an untold number of times over theAhlo decades, The
/1

s'
tN of revie,ling and providing constructive comments y" extre-

mely difficult because of the nature of the "analysis", Mr. PO\>ler

procedures required for water resource project evaluations:

The very convenient approach of shifting between opposing lines

of logic is employed frequently in attempts to discredit all

since Mr. Power vie\>ls his \>Iork as a ne\>l "revelation" concerning

s~ed on the project by this most recent

The report is replete \>lith errors

it is not I'lOrth the effort to list all problem 'areas here,
::J-fl'$ ~>~,d<rc.re/t.~ -(,- c.c,q..p .." ~ YH--~' ~~ /~ 4;';O.......~ ' ...

~.~s/e..L 1"£ ~/t1</~~... <6..~~> ~f7.-.-cc--r'+-1' F<'~ci'3~.~

~s...u. ~srV,fpr9VfIlR ""->~~ S;r~ .. . ' .·,::rl;

, ..:.::;:,a,.~.ii~
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hence only the most sig~ificant items will be discussed.
eo

A curious presentation is ;:Jade in th-is introductory

section. It is asserted that the project will cost U.S. taxpayers

,

: more than $5.4 billion in

than $5.1 billion. Added

subsidies and will cost
·tL.M

together~yields a total

Arizonans more

project cost

..,
of.$lO.5 billion. This total is not discussed in the analysis

that follows. How a total project cost of $1.7 billion is

ballooned by more than 6 times alerts one to the "level of

integrity" associated with the report.

Considerable criticism is leveled at the benefit ~ i?
municipal and .industrial water suggesting that lower cost sources.

,I..LI'-
of N & I I'later I'lere i<;nored. Eary consultant reports documented

costs for individual cities of developing single purpose systems

to provide water. In each instance it was concluded that CAP'

w~uld be a more inexpensive alternative. One alternative

suggested by Power would eliminate almost all of the agricultural

production in the project area and convert that water to M & I
p~ . //'-''-'-14~ .

use. ~ proposed co~versionAr::3Jnj£es the need for substantial

transfer facilities to move water to areas of demand but then

P~I conveniently ignores the very substantial investment

necessary to make the physical transfer.

The implication repeatedly surfaces that the provision of

M & I water by CAP is proposed without any reference to M & I

water demands or willingness to pay (page 3). Power does not

understand the method of analysis employed in supplying water
"to meet M & I demands.

....,.~-.,:::.

__ . 2Cj~·~>,~*ji~~.
--.--~"'" - -- ;--... '""'"
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Item 4 on page 3 asserts the Bureau~rrD;e~bY ignoring--_.-
the cost of distribution systems for agricultural water. Actually

the costs of these systems have been recognized in the determination

of payment capacity for CAP lands.

Also, on page 3 it is purported that salinity damage costs

of CAP water have been ignored. Later reference indicates a

salinity cost of $22 per acre foot (page 40). The procedure

employed to calculate water quality damages is totally in error.

Rather than $22 per acre-foot, the expected cost is only pennies

per acre-foot.

The ass~rtion, page 16, that the Navajo generating plant has
(J~ etr'"

no connection whatevelf!, fails to recognize the federal requirement

that a source of energy must'be supplied for all project pumping
, ' /./ ( . --• • I -I I I- .• f\.- j'---:.. ),,," (,._~ (,,': f},.c ·,-:Jr.~h("/~~.'f,c':" t':'-: ....;;~~requ 1 rements ~i.~J {../ I,~~ i lt_, > ! • j)~o(_.,r,.", ~-,....

'.t. / ••. '-.' ~ Co ... : ..• ~ ./ ." (. (' A {J
r....:r~ ! ..:'_' ,.' ~ .. -ri'i.. ..... I'~';' 1",,, . .., \

Onpages25 and 27 a number of alternative water supplies

are suggested. Whi1eperh~ps ~aking economic sense the proposals

fail to recognize political and institutional constraints. CAP
c c m 1'J1.'U 0

M & I water costs of $120 per acre-foot are inappropriately cgmp8~ecl

r 0
to the cost o~ ~~oun~water ext,r~tion. of $20 per acre-v-ot wi th

~/;:!,;'r{·~~ ..... C.:1;t, ...... f. :~"""IC..<l. C'_l~~'":/''' fr~ ........ "~"-;'''·(''';r ...t, ... < ~~('~_ ~, ~,) ...

no additions for.\treatment or distribution costs: ' .

Mr. Power says there is over 600 million acre-feet of gro~nd-

to supply Arizonans needs for 3 centuries.
. 0/ 'I!':.-~ 0/,' ~~.",..-.", ...."v '". I t-'\.:~~

He fails to consider whether or not it is economically recoverable
? ' . ,. ." .. ,., ~ ,'" (' .' ~ ". /I. I ,., .' c::: '',; ,": l::'#·~l j/"~ ........... ,: ....,. rt,; r~... '")':,- ;i""~ .... - 1"4; s~~ ...~.1"~".·.~ v ...._, ".;~ .. ~,...._~ ~ -. ""!.,;,-.o- 'r ;-.vo:,;A.L..'IO. I r' .-! .-....~

or i~hether it is o'f usable quality'(page 8).,( "", ,,~~_ /?",
. l'/V'"" 4 Irh' ~- f'

The computation of agricultural benefits treatedfifarm ~~-~~~
;t,

;) ~
lands as nevi lands because of the projected decrease in groundwater '~, '"

. .Q"'~
-~ -.~

..... .-:-·::::,i'~
~ ~:~

±~~
".... _. -:·.L:~l.jr:.~.:...."":.":"J:i~
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supplies and subsequent elimination of productive lands (page 12).

The CAP agricultural analysis arrives at agricultu~

benefits which Power says are totally out of line - $42.91 versus

about $8.
I

Empirica.l ~~'dies at the Univel'sity of Arizona, which.

Power uses as reference, show the value of water could be over

$100 per acre-foot. Estinates of the average value of water in

the cited studies~~ a value of 50 to 60 dollars per acre-

foot, thus, the CAP analysis is not in conflict as Power asserts.

(page 10). For agricultural use it is obvious Mr. Power does

not understand how to conduct a proper economic analysis .

.The argument that agricu1tu~al production in Arizona is

driving farmers out of business elsewhere in the nation ignores

regional product differentiation, expanding domestic and foreign

markets, the dynamic nature of our "surplus production"

situation, and the persistent worldwide shortage of "surplus
-t:

products". It shaul d be no/ed that products grown in Arizona

often go to different markets than products produced in other

states (page 19). The only new production due to the CAP will

be on Indian lands so the extensive a.rgument is a:i?i6.i-c point.

Page 21 - The first paragraph implies subsidized water has' .~ ."

:" .".- ...
depressed domestic price of cotton and driven producers in the

South out of business. As mentioned above different markets are

served by different producing areas-- not necessarily a conflict

in markets. The study also implies that the CAP will expand

agricultural output (~: ',:ill ,,::-211 maintain an a Eleelirlilig btl3is+-n;i?~
::~~~

If the CAP did decre~se" .~

.'-.., ·;::~5~·--·; '~f~:~'~
. . .

and thus cause a decline in farm prices.
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farm prices this would be considered a national benefit to

consumers which would be reflected ~y lower food p~ices.

On page 23, POI'ler states: "Di verti ng the revenues of the

Navajo Plant to CAP is no different than diverting tax revenues

to CAP." The logical extension of this concern is that the

Federal Government made a mistake in not purchasing the entire

plant because ~his would have provided more national benefits.

Obviously, this would not have been an additional national benefit

but a substitute for a private venture. The Federal share of

Navajo is onl~ a net national benefit when coupled with the CAP.

It shoul·d be clarified that the tax dollars needed to

finance construction of the Central Arizona Project are not simply

diverted "like tax revenues" and lost because a major portion of

CAP capital expenditures are returned to the U.S. Treasury as

provided for in the repayment contract for the CAP.

Mr. Power asserts on page 23 that the more profitable

features of the CAP are subsidizing some unspecified "non-justified"

project components. The Central Arizona Project analysis as.

shown during the President's Water Projects Review of 1977, was

conducted in accordance with Senate Document 97 and indicated that

each separable project feature is economically justified.



v

.J
Considerable conster~ation is evi'::eo/ because the Bureau uses

inappropriate interest rates for project a"alysis and rep~

CThe authorized inte re st rate for the analysis of Central A rizona Project

was established in accordance with the ·Water Supply Act of 1958 and is reaffirmed

by provisions of the '.'i-RC's Prbciples aId Standards.

Contrary to the implications of this study, the Central A rizona Project

does not serve special interest groups but the project formulation attempts to

allocate a scarce resource (water) to achieve the maximum economic,

environmental, and social benefit of the citizens of Arizona.

Stated on page 27, augmentation projects are necessary to. realize the

projected benefits of CAP. This is incorrect. CAP benefits are calculated.

exclusive of any·augmentation projects. However, one augmentation alternative

not mentioned in this study is weathe r modification and if utilize d could provide

additional water at a cost of $S/acre foo~--an extremely low cost conl.pletely

ignored by this study.

("t..,_

Mr. Power accUSeS the State of A rizona as having cOIll.plete ly outdated..

water law and implies the State is not inclbed to change. Any inforIll.ed observer

knows the State is in the process of re\vritbg groundwater laws and is atteIll.pting

tOC'Ill.anage the resource to the betterment of all A rizona citizens.
,.

It is stated that an entire Indian reservation will be flooded (Page 28 iteIIl 7) X
Jr however it should be recognized that although significant portions of the

f'o_

A Iso, the :!'t~,:e re Se rvation population

c; 1",,.,(-
to b",_-.!'"-.:'_~_~h~=,,,_300 indiViduals¥and authorizing Ie gis lation provide s

'" ..~.!<-~~V~~Yr-)t.i}aL e-..r"ll~
/9 7fh--/ tt~<7~ . .

....-.

reservations would be iIll.pacted by Onne Reservoir under no circuIll.stances

'd.- --'
would the entire re Se rvation be flooded.

1
is e s tiIll.a te d
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significant economic benefits to these individc:als 50 as to protect the Indians

rights and to prevent violation of the Gover:lments trust obligation to these peoples.

Perhaps the pinnacle of absurdity is reached when Mr. Power suggests

the Yuma Desalting Plant costs must be 2-dded to CAP's costs (page 27) and the

present USe of Arizona's water by California has a v2-lue in exceSS of $100

per acre foot/thus such costs of lost benefits should be deducted from CAP

benefits. Finally he suggests that the price of water, if increased, would

equate demand with supply in Arizona and eliminate 2-ny shortages. The rational

conclusion of such an argument is that if an,.one ever imagines someone is in

need of additional water, all that is required is to raise the price and the

shortage will disappear (page 8). Thus if the price is high enough, one gallon of

water will satisfy the entire state.

This sophomoric approach to water problems with its ivory tower prog-

nostications i"s hardly worth the pape r upon which it is printe d. It is unfortunate

so much misguided effort went into the report and valuable resources are used

for naught.
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INTRODUCTION AND CONCLUSIONS

This report looks at the socioeconomic
logic of the Central Arizona Project (CAP).
This Bureau of Reclamation (BR) Project
would divert water from the lower Colorado
River, lift it over 2,000 vertical feet and
deliver it to municipalities, industries and
farms in central Arizona (see figure 1).

Chapter I looks at CAP as an investment
of national funds and asks what the
economic return will be. It finds that the
project will cost the U.S. taxpayer more than
$5.4 billion in subsidies while yielding no
posilive·net return to thenation. It's benefit-

.' cost ratio is less than 0.35 to 1.0, not 1.6 to
1.0 as claimed by the Bureau of
Reclamation. It may well only return a few
cents of each dollar invested in it.

Chapter II looks at CAP from the point of
view of national socioeconomic objectives
such as supporting family farms, conserving
scarce natural resources, and rationally
coordinating the use of interstate waters.
It concludes that CAP will work in opposi­
tion to these objectives.

Chapter III looks at CAP from the point
of view of the residents of central Arizona. It

1

finds that although the project represents a
substantial temporary investment gift, most
of the gift is wasted in the sense that
Arizonans receive almost no value from it.
Given the undependable, temporary water
supply CAP provides irrigators and the
substantial cost of the required distribution
system, many irrigators will never accept
the gift. It also finds that CAP will cost
Arizonans more than $5.1 billion.

CAP may be primarily a municipal and
industrial (M&I) water project disguised in
farm reclamation terms. But it is a very
costly "construction" solution to water
problems for which there are cheaper non­
construction local solutions. In addition, by
supplying additional water bJt no reform in
Arizona's very wasteful water laws, CAP
does not contribute to a solution to
excessive groundwater mining in central
Arizona.

,Chapter IV very briefly looks at
alternatives to CAP as well as alternative
uses of the federal money which would be
good investments or at least efficient gifts
and which minimize the socioeconomic and
environmental costs while pursuing a
variety of national social objectives.

•
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CHAPTER I
THE CAP AS Ai\l EFFICIENT USE OF NATIONAL

INVESTMENT r-UNDS
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The estimated capital cost of CAP is·
$1.1 billion'. M&I water recipients will repay
ihis federal loan at the rate of 3.342% while
irrigqtion recipients will pay no interest on
the' loan. Assuming a market interest rate of
7%.<lnd a 50 year repayment schedule, the

·e!Qtpl Federal subsidy to Arizona will amount
. tQ.aJ least $5.4 billion. This includes interest
·';!.l.lring construction and non-reimbursable
::costs,as well as the interest subsidy. Since
construction costs are rising more rapidly
1han the rate of inflation, the real capital cost
of the project will rise significantly before its
scheduled completion in 1987. Thus the
subsidy from the U.S. taxpayer is likely to be
significantly higher than calculated below.

Type 01 Federal SubsIdy Total cumulatIVe Value of subsidy
Subsidy in 1977 dollars

Irrigation -
"'lerest (7% - 0%) $-3.056,410.000 $ 602,728.000

. l"igalion·intereSI
during construction- 315.000.000 315.000.000

M&I - inleresl (7% . 3.342%) 461.610.000 215280.000
Non.irrigatlon interest

durir'.g construelion" 140.072.000 140.072;000
Non·reimburSilble cost

(IndIan wOller. flOod contro'.
etc.) 1.498.000.000 427.647.000

Federal SubSIdy S 5.471.092.000 S 1.700.727,000
·Compounded lorward to firSt year 01 operatIOn whICh IS year 01 (Jresent
values - explamlng ",roy Ihe en;"es are /Cent/cal In bam cclumns

1BR. "Preliminary Information and Data Sheets for CAP."
March 15. 1977. p. 4 I,SIS lola I projecl cosl as
$1.777.939.000. Tile Aflzona WcJtcr CommissIOn pro/ccred
a 10lal projecl cosl 01 $2,100.000 al Ihe 1974 rale of

.escalation 0/6.75% wl1/1e Itw Tucson Ciry Stall estimated a
cost of $3,100,000.000 WlltJ iJ 13% rate of cons/ruction cost
escalation. City of Tucson. "The Cenlral AflzonJ Pro/ccI,"

2

Much of the debate over the economic
rationality of CAP centers on the benefit­
cost analysis. The BR claims that the
analysis indicates the project will return
$1.60 for each dollar invested in it, while
critics argue that it will only return 58 cenls
for each dollar invested. 2 Benefit-cost
analysis asks whether a particular
commitment of resources results in a return
greater than could be realized trom the best
alternative use of those resources. If it does.
the benefit-cost ratio is greater than 1,0.

The frame of reference is the entire
nation. The benefits are judged in terms of
the nation. Thus if Arizona gains only by
reducing benefits elsewhere in the nation,
there is no net benefit counted. In this type of
situation only a transfer of benefifs has
taken place. leaving the nation no beller or
worse off. Similarly, the alternative invest­
ment opportunities considered can be
anywhere in the nation. The question is
asked: What investments elsewhere in the
nation are displaced as a result of funds
being committed to CAP? It is important to
keep this national focus of conventional
benefit -cost analysis in mind for it signifi-

1974, p. 56.

'lBR. "Pre/iminary Information and Data Sheets for CAP,"
March' 5. 1977. p. 5 gives a blc ralio or 1.42 all/JC currenl
discount ra/e of 63/8% and 1.61 al the authOrized rate of
3%%. The Deparlmenl of Inferior, "Waler Projects ReVIew:
CAP," April 1977. p. 5 /iSIS Ihe blc ralio as 0.93 at {he
current rate and 0.58 ai/he fJu(/Jorizcd rate.
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cantly affects the results and the relevancy
of the benefit/cost (B/C) ratio to various
groups. It might well be that many Arizonans
do not care to ask what CAP is costing the
nation. They may only be interested in what
Arizonans gain, whatever the cost to others.
This narrower, Arizona focus will be taken in
a later section of this report.

Here, we analyze, criticize, and modify
the BR's benefit-cost ratio using standard
economic principles which include a
national opportunity cost perspective. The
conclusions of this analysis will be that
the BR has, in fact, grossly overstated the
benefits of the project. CAP will, in fact,
return only pennies in benefits for each
dollar invested. The BR has exaggerated the
benefits by:

1. Estimating- the value of municipal and
industrial (M&I) water in a way that
guarantees positive net benefits no
matter what the demand. for or cost of

• the M&I water
2. Ignoring lower cost sources of M&I water
3. Treating CAP irrigation as if it were

going to be used to bring new lands
under.cultivation when it will bring little
additional water to any lands

4. Ignoring the costs of concrete-lined dis­
tribution systems that farmers will have
to install

5. Using average water availability rather
than dependable supply and thus ignor­
ing the erratic nature of the agricultural
water supply

6. Ignoring treatment and damage costs
associated with the quality of CAP water

7. Treating an already built and operating
power plant which in no way depends
upon CAP as a benefit of CAP

.8. Combining separable projects into one

'Department of Interior, "Waler Projects Review: CAP,"
April 1977, p. 15. 1/1178 Proleel O<1la Sheet, p. 61301
Hearings on the Pub!ic Works for Waler and Power
Development and [ncrgv Research ApprOpfltlfion [Jill,
1979, lis/cd 5/0.000 ,1f annually to /,1,'1 use. Tile on,

3

large project so that those yielding net
benefits can obscure the net losses
associated with others

9. Using an unreasonably low cost of capi­
tal and obscuring the real impact a high­
er capital cost would have

10. Ignoring the fact that CAP diverts
water currently in productive use; it
does not deliver "new" or currently
"surplus" water

11. Ignoring major additional costs which
will be necessary if CAP is to get its
water through augmentation of the
Colorado River

Each of these objections to the BR
benefit-cost analysis will be taken up in turn
below. The analysis will not be as precise as
we would like. This is partially because
CAP is a constantly changing project. Over
the years, it has steadily shifted water from
agricultural to M&I water uses. Even now
it is not clear what the allocation is. The
Department of Interior Water Projects
Review lists 400,000 acre-feet (af) to M&l.ln
February 1978, the BR testimony to
Congress listed 510,000 af annually to
M&1.3 In a February 24, 1978, meeting with
the BR in Phoenix, 638,000 at was given as
the new M&I allocation. Since no actual
allocation has been made, the actual
benefits that CAP would generate are
incJeterminant. Since the SR assigns a
higher value to a unit of M&I water than to a

. unit of irrigation water, small M&I allocations
such as the original allocation produce low
BIC ratios. .

Adding to this confus;on is the fact that
one major CAP feature, Orme Dam (as well
as Hooker and Charleston Dams), has had
its funding deleted but has not been
deauthorized. The BR is now considering

"Preliminary"lnformation and Oala Sheets for CAP," Marcn
15, 1977, p. 7 lists only 766.700 Jlloflrrig<1llon and 2 t 0.000
af fOI mming and cloc/ncal generation. When it was
au/llof/led in 1968. Ille on assumed 312.000 al for 1.1&1.
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several alternatives to the dam. No darn may
be built.

Finally, the SR has no formal economic
analysis of CAP available lor review. Ils
economic figures are based upon a 1966
analysis. The BR never did a Definite Plan
Report or some si,nilar overall analysis of
the project. Thus the analyst 11as only bits
and pieces of the SR's ad hoc patchwork of
economic analysis with which to work.
These data problems guarantee a certain
amount of guesswork and error in the
following analysis and provides the SR with
a dodge for almost every criticism. However,
although modifications of CAP may change
some of the numbers significantly, all of the
conceptual critfcisms developed below hold
with full force.

1. THE CALCULATION OF MUNICIPAL
AND INDUSTRIAL WATER BENEFITS

.The benefits of municipal and industrial
(M&I) water, like agricultural water, are the
value of that water in its various uses. The
direct way to estimate this would be to
measure what the maximum was that
individual residential users, municipal users,
and industrial users were willing to pay to
obtain additional water. Since a market for
such water does not exist, this is not easily
done. Faced with this difficulty, the SR does'
something which has nothing to do with
estimating the values mentioned above and
which guarantees that no matter what is
being proposed, the M&I portion of it I/Vill
produce positive net benefits on paper.

What the SR does \0 establish the M&I
benefits of the CAP is to ask what it would
cost to privately build a small CAP which
would deliver to Central Arizona the same

I .

4

amount of M&I water but had none of the
other functions in mind, such as power or
irrigation. These costs of a "mini-CAP" are
taken as the "benefits" of CAP; i.e., it is
assumed that this mini-CAP would be built if
CAP were not and that the water it delivered
to M&I use would be worth at least what it
cost to deliver it.

.
Since the privately built unit would not

be able to get capital from the government at
a subsidized 3.25 percent but would have to
borrow the money at market rates and since
parts of the capital construction costs could
not be shared by an almost completely
federally subsidized agricultural project, the
costs of this "single purpose alternative" are
guaranteed to be higher. Thus no matter'
what the rationality of the M&I portion, no
matter whether the water is needed or not, a
high positive benefit can be calculated by
the SR. Almost one-half of the CAP's direct
benefits are arbitrarily created in this way.

The objections to this method are
twofold. First, the number arrived at has
absolutely nothing to do with the value

. created by the water in this use. Secondly,
the "single purpose alternative" chosen by
the SR is an expensive creation of their own
imagination which would never be the

. alternative chosen by the m.unicipalities in
central Arizona. As will be discussed below,
the rational solution to central Arizona's M&I
water problem is a mixed strategy which
emphasizes non-construction alterna­
tives and does not involve moving Colorado
water to central Arizona. If the construction
of a privately financed, single purpose, M&I
mini-CAP is not an actual alternative and as
argued below, is lar more costly than the
alternative municip?lities will in fact choose,
these SR M&I benefits. which make up 48
percent of CAP's annual benefits, must be
rejected. A complete loss of them would
reduce the Sf C ratio 48 percent.

The assumption that a '''mini-CAP''
would be built only for M&I water ignores



FIGURE 2
Arizona Historical and Project8d Population Gro\\1h
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statements that the locally available supply
is adequate for all future M&I needs. 4

According to the Arizona Water Commis­
sion, the 20% consumption of central

.Arizona's renewable supply by urban users
in 1970 could increase to 62% by the year
2020 under the high population projection
(see figure 2). Under the oilicial Arizona
Department of Economic Security (DES)
projection, urban consumption would
amount to only 45% of the renewable water
in 2020. This renewable supply does not
include the CAP or the hundreds of millions
of acre feet of groundwater in storage under
central Arizona. 5

'As far back as 1962, a Vice President of Valley
Nafional Bank, ""(fting in Arizona Highways.
February-Marcil. p. 57, stated that "Arizona's ""ater
wpply for normal domestic and industrial usage is
O(le of tile best in tile country," and thele IS no 1\1&1
problem in the low/ond areas. The Arizona
Department (now Office) of Economic Plonning and
Development in "Filcts About LIVIng in Alilona", .
circa 1970, p. 4 staled: "A(flOna has Water!. " There

5

2. THE REALISTIC ALTERNATIVES TO CAP'S
M&I WATER

In trying to establish the economic
rationality of a project like CAP, accurate
consideration of alternatives is crucial. for
it is' the costs associated with these al­
ternative ways of accomplishing the same
end (e.g.; provision of a certain number of
gallons of M&I water of given quality) that
determine the actual net benefits of the

. project. Net benefits are calculated by
subtracting costs from gross benefits. Thus
the net M&I benefits of CAP, looked at in
isolation, are (BeAP - CGAP). But if CAP is built,

is adequate water for all current and future domestic
and industrial needs." In an October, t 972 leller to
Arizona Living, then Governor WIlliams said: "By
carefuf pfanning we hove enough water ;') central
Arizona to support a popu/a/ion 01 ten mIllion people."

$Arizona Water Commission, "Phase II. Arizona State
Water Plan," Februory, 1977, pp. 109, 121, 125.



the benefits which might occrue if an
alternataive M&I water development project
(such as groundwater pumping) were used
will be lost. These lost net benefits of a non­
CAP alternative are a cost associoted with
CAP too. Thus the real net benefit is the
advantage CAP has over its alternative:
(BeA? - CCAP) - (B'LT - CALT). If both projects
produce the same M&I benefits. then BCAP
= BALT , and the 'eal net benefits of CAP
reduce to the difference in the cost of the
two projects (C ALT - C OAP ).

This underlines the crucial role the
costs of alternatives (which provide equiva­
lent M&I water) play in determining the real
net M&I benefits of the CAP.

The BR does not analyze alternatives to
CAP for M&I water except to invent a
privately financed mini-CAP. This alterna­
tive provides M&I water at approximately
$-200 per acre-foot ignoring transmission,
treatment, and salinity ·costs. 6 CAP water
itself will cost approximately $50 per acre­
foot. But if we add the costs of transmission,
treatment, and salinity dama~e in, the cost
comes to $120.50 per acre-foot. 7 The cur­
rent cost of supplying M&I water is $20 in
Tucson and $15 in the Salt River Project
area of Phoenix8 Thus the BR is proposing
an alternative which will provide M&I water
at costs five times current costs and
examines an alternative to that which will
provide water at ten times the current cost.

The realistic alternatives to CAP in­
clude:

A. Conservation, including a water-saving
price structure for water

·BR. "Preliminary Inrormation and Data Sheets. p. 6
gives annual M&I cosls as $80.953.000. Page 7
indicates 443.300 al going to MM It there arc 10
percenllosses in transmission. 400.000 al would be
delivered lor a cost ot $202.38.

'City 01 Tucson. "The Cenlral Arizona Project. "1974.
p. 61. Tllis would be somewhat 10lVL'r in the Phoenix
8re<l where sUllace waler predominates und walcr

6

B. Buying out the more morginal farm
operations

C. Some groundwater mining
D. Location of energy conversion facilities

(power plants) where there is water
E. Reuse of municipal waste water after

treatment
F. Legal changes in water law and

management

No one of these provides (he answer,
but a combination of them would provide·
M&lwater far more cheaply than CAP. Each
will be discussed briefly below.

A. Water-Saving Price Slruclure

In 1970, urban users consumed less
than 7 percent of the State's water,
agriculture consumed 89 percent, mining 3
percent and steam electric power and fish'
and wildlife uses totalled a little over 1
percent. Because of this distribution, it is
evident that the more significant savings
must be realized through improvements in
management of agricultural water supplies.
Nevertheless, in certain areas of the State,
urban water use is relatively large, and
reduced consumption will serve an impor­
tant role in a'chieving meaningful water
management.9

Water is not carefully used in Central
Arizona now. There are few economic or
legal incentives to conserve the resource.
This is largely because no price is attached
to water except the cost of obtaining it. This
cost does not reflect the scarcity value of
the water, and, as a result, the water goes to

quality is generally poorer.

'Ibid. Water users are charged $5 per acre loot. This
price is subsidized by electric revenues. Thus il is
below the $15 cost.

QArizona Water Commission. "Waler Conservation in
Arizona." Dralt June 1977. p. 2.
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very low valued uses A pricing structure
which attached a price to water which
accurately reflected ils sC<:lrcity value would
lead many low valued uses to be abandon­
ed.1oA pumping tax on all groundwater users
would reduce marginal agricultural uses. A
municipal water rale slructure which made
modest amounts of domestic water avail­
able at very low cost but then imposed
sharply rising rates for additional use would
encourage conservation in lawn watering.
etc. Currently in the Phoenix area. residents
can flood-irrigate their lawns at a few dollars
per acre-foot while the city considers buying
CAP water which will cost twenty times as
much. This sort of pricing system encour­
ages grossly irrational uses of water which
then impose very costly solutions on the
entire population. Water use, like any
economic activity. 'is sensitive to price.
Currently (and with CAP) the price of water
dOes not reflect full costs and people are
thus encouraged to act irrationally.

B. The Conversion of Farm Land and
Water to Urban Uses

Each year many acres of farmland are
subdivided for urban use. releasing the
agricultural water to M&I use. As a result.
a recent engineering report fiJr the Phoenix
area shows an increasing reduction in the
groundwater overdrait through 1995 with a
surplus of water belore the year 2000
without the CAP." '

. ,oSee James L, Barr and David E. Pingry, "Rational
Water Pricing in the Tucscn Basin," Arizona Review,
October 1976.

"Arthur Beard Engineers. Inc.. and Camp Dresser &
McKee, Inc., EIS MPFP, 1978, Phase I, Future
Environmental Selting, 4115/78, p. 2-30.

"George W. Barr, Jr.. P.£., January 1975 memo to
Tucson Mayor and Cit}' Council, cites lancls pur­
chased at S700/a which ploduced 3,5 ai/a 01
waler. 1/ this land had no value at 7 percent and'

7

In addition, Tucson, t!,rougll Duth it:;
government and industries. is DUylllg out
more distant farms to obtain the oroLilld­
water rights. The intent is to bolll -reduce
the drain on the aquifer and prowie waler
for M&t use. This method could provide M&I
water at 57.00 to $14.00 per acre-foot,
ignoring transmission costS. '2

Tucson has consider<lble water re­
sources available to meet its future f1eeds.
Groundwater can support urbiln needs for
several centuries. Losses which may result
from the Papago litigation i1W reliltively
small in comparison to available suppliesu

C. Groundwater Mining

While there is general i1greement that
the current rate of depleting the ground­
water aquifers is too high, lIlis does not
mean that all net depletions are
objectionable. We mine coal, oil, copper.
etc. It is only rational to also mine waler. As
with the other resources, the concern is the
optimal rale of mining, not the 'Nlsdom of
mining or not mining. Too rapid a dcplcllon
of water or oil or copper would IInno;,c h;gh
costs on future generations. Tilc rational
strategy is not to reduce the ri1te of
gro4ndwater depletion to zero but to a
substantially lower level than the present
one.

At $1 00 per acre-foot (CM' W:1ter costs)
one could afford to pump from over 1000

over 50 years this would amn!Jnl t(l S1J 49 allyr,
If the land had a $350/ a V.l 'UL' ,',,:n.'::! lIH' wol!er.

the cost would be about S'-.OiJ 1'':1 .ICle·loot.

13Black and Vente!) Consultmq ["fl,; l-:t~t'fS. K,1I1:;.15

City, Mo., "Ol/ef/ng Sla/,,"""'" "., 1UC ',"!I's
$49875000 Waler SyS/<'I1I ii, ',,', : :"1·)''': ""1 :t. .. ,,-

" fl I" • f I # •• ') • ) ")'},. • "nment Revenue ones, II •• J¥ i I I J :.- ". "J

acre feet iJrc aV.1II.1o:e Ul1(!l', II:,. J.;' ',I Lli ..' !!.:";n

alone. In 1970, P,t1I.l Cout;:" p': .: .~Il ;. I: "':,,::.!J ,',!':'

69,000 acre feet and mrnes COII:.I;/fll J JJ.vv.) .tc:e
feet.

.... ~
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j acre feet of groundwater in storage under

central Arizona within that depth. IS Since
the overdraft is less than 2 million acre feet a
year, mining groundwater could continue
at the present rate for several centur!es.

D. The location of Electric Generat­
ing Facilities

The location of electric generating
facilities using wet tower evaporative
cooling in an area of water scarcity does not
seem very rational. It is cheaper to move
electricity' over transmission lines than to
use electricity to pump water thousands of
feet uphill to electric generating facilities
located in the desert. Those located there
could use- dry tower cooling. If they had to
pay the full cost of CAP water instead of the
subsidized cost, they probably would.

Loc"ation of generating facilities where
there. is water would reduce industrial
demand for water considerably. Phase II of
the Arizona State Water Plan projects an in­
crease of water consumption for power
plant cooling in the Phoenix area of
270,000 acre feet by the year 2020.'6 This is
approximately one quarter of the projected
CAP water supply.

E. Wastewater Reuse

In a'water scarce area, recycled water
is an economic source of industrial water.
Compared to the high cost of transporting
CAP water, it could also be an economic
source of domestic water. Federal water
quality standards require treatment of the
waste water to make it suitable for industrial

and agricultural usc. Further treiJlment and
mixing would allow its use for domestic
purposes. Mining interests in the Tucson
area already are purchaslna waste water.
Barr and Pingry calculate th~t waste water
reuse for M&I would cost onlv three-fourths
of what CAP water would costY

F. Legal Changes

If a market for water existed. a real
scarcity price would come to be attached 'to
all water in Central Arizona. Given the right
of individuals to pump almost without limit
from the common groundwater aquiler,
such a market is unlikely to develop. If there
were limits (tax or regulatory) on ground­
water pumping and sale of water rights were
facilitated, the scarcity price that would
come to be attached to water would, by'
itself, solve many of Central Arizona's water
problems. The high price would lead those
farmers raising low valued crops to sell their
water to higher valued uses. Some of these
uses are agricultural. Others are municipal
and industrial. Water would automatically
move to the highest valued use and the
water shortage would disappear. Munici­
palities and industry are clumsily mimicking
this in their land purchases. .

A good example of a human-created
(legal) scarcity is the situation in the Phoenix
metropolitan area where the Salt River
Project (SRP) boundaries include only part
of the city (see figure 3). SRP does not sell
water outside of its boundaries. As a result,
there is a theoretical drought in one-fifth of
Phoenix (that is not in SRP) requiring CAP as
a solution, while 78 percent of Phoenix has
no need for CAP.'8 The removal of this

•

"U.S. Department of Interior. "Water Projects
Review: Central Arizona Project." p. 7 anc footnote
13.

"Arizona Water Commission, "Phase I, Arizona State
Water Plan," July 1975. p. 9. Of course, this
groundwater is not necessarily stored under the
specific lands that arc now ovelJralting but could be
transported to them. This is being done for tllC I\k
Cilin ReservatIon. As lor subsidence. see pp. 79 to 82
of the City of Tucson CAP neport, wllich concludes:

8

"The use of the 'scare tactic' by CAP 'proponents
such as projectrng giant cracks opening up in the City
of Tucson due to subsidence is a gross misuse of
facts. ., .•

'6Arizona Water Commission, "Phase /I Water Plan,"
p. 109. .

"Barr and Pingry, "Water Pricing," p. 9.

"ArtVondrick. Phoe~ix Oirecforof Wafer and Sewers
Department. Quote in Arizona RepubliC, February 27,
1977, p. 1. ., .

'.
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constraint would solve the human-created
scarcity and eliminate the need for CAP M&I

. water in the Phoenix area. There is enough
renewable water in the Phoenix area to
support 4.5 million people and more than
100,000 acres of agriculturelQ The present
population of the area is 1.3 million,

The costs associated with each of
these alternatives and with the rational mix
of these alternatives is considerably below
the costs associated with CAP. Thus, the net
benefit of CAP, as indicated by the dif-

'ference 'between the costs of CAP is
negative. CAP would impose a net loss f;om
the' national perspective, not generate net
benefils.20 . • ., . .

. _.. ', .

3. THE CALCULATION OF AGRICULTURAL
BENEFITS

With the exception of Ind'.l!) !"n(!,;. <>\1'
irrigation water, under !t:rl'~:, l': : .,' '/". :. r
Contract, can only be LI~<:d C:I .... : ...••. :. :-:1

have a history of irriga!:c: 1 :.:' 10" ,', I.,,,,::;
can be brought in!J prcuu;:t .• " ,.\ .• t,:: "11.

those farms or irriG;)!!(';' .t ..:' : :', 1'.ll'C'1

receive water will h;l'/t,) 10 rl : .":t~ :t. lr
groundwater pumpino to\' :!n ;.,... ,nt ,.,: :.d
to the CAP water Ihey !~:I'", " , •. ,"<1 ,t,::
means that CAP pro':":", r.' .. :::, "1111

irrigation water; i! Sill';.,. ' . .' :: .:'''; "
surface source for u (,10::". ::.. ",., :·;;"'('0.

In calculatino the I~,'>\'" :',' '" ;',:;" ",1e

of this sort of chJnge III \ .... ,:' I ' .•.•I'CC, en\}

------

.'

•.1' «(",'. ('I.'

.'·Arizona Water Commission, "Aflzona Slale Waler
Plan, PIJase II," f~/;ruary 1977, p. 109.

20RccaIJ that lye m(' h ,oJ.. 1'1 J ,I: I' /. ,f

constructing CAP r.o! :"t' ..• : :/' • ,
palities or industrll'S \\l~v·J! .;.,' " I,

/.
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would assume ttl::! I the BR would compare
two f<lrms: one irrig::!ting with pumped ground­
water, the other feceiving w<ller from CAP.
The difrerence in net income between the
two under projected conditions in the future
would represent the irrigation benefits of CAP.

The SR did nothing even remotely con­
nected with this in their benefit calculation.
What they did was draw up farm budgets for
a variety of np.w irrigated farms which
brought land into agricultural use for the first
time. The entire net income of these farms
was assumed to be the benefits of CAP water.

This is objectionable for several rea­
sons. First, the farms receiving CAP water
will not be receiving water for the first time.
They have been irrigated for some time and
already enjoy the benefits of irrigation.
These benefits cannot be credited to CAP.

. The only benefit that can be attributed to
. : CAP is the real cost difrerence between the

two water sources. This should not be the
difference betwee.n the private costs of
pumping and the subsidized cost of CAP
water. It must be based on the full social cost
of CAP water. It is likely, given that CAP's
irrigation water costs are projected to be
$43.00 to $76.00, that there is no
improvement in real costs over groundwater
pumping, and thus there are no net benefits
associated with substitution of CAP water.21

Second, the CAP water wilt be addition­
al water brought into central Arizona. Al­
though recipients will have to reduce pump­
ing, their neighbors need not and under cur­
rent Arizona law could, with a -educed rate
of aquifer depletion, increase their ground­
water pumping. Basic economic theory (the
principle of diminishing returns), well borne'
out by many empirical studies, suggests that
the value added or created by additional
units of water is less than the average value

"SR, "Preliminary Information and Data Sheets, p. 6 gives
the annualized irrig,11lon cOSts as S32,90..J,OOO using 3Y.t
percent interest. AI 7 percent Interest over 50 years fhis
would be 558,537,000 per year. ThiS docs not incltJ,fJe the
costs of the dlstll/JullOn system 10 carry trw waler to the
farm. CAP /rrigJtion v:alcr IS gil'en a/ 7GG,700 aflyr on p. 7.

"'Cily 01 TlIcson. "Trw CenlrJ/Arizona Project," 1974, p. 43.
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of existing units used. When water is scarce,
it is shifted by the farmer to its most highly
productive uses. Farm management is built
around that quantity of water the farm can
regularly count on. Acreage and crops are
adjusted in a profit maximizing way to the
limited water supply. When more water
becomes regularly available, it is used in the
next most (but less) valuable uses. As more
and more water becomes available, it is put
to use as supplemental water or used to
irrigate less valuable crops. Figure 4 amply
illustrates this situation.22

Empirical studies of Arizona's farms in
each of its counties confirms this pattern.2J•

Kelso and his colleagues at the University of
Arizona found that the productivity of water
(its value) in various uses varied from over a
,hundred dollars per acre-foot to less than a
dollar per acre-foot. When water is cheap
and readily available, it is put to low valued
uses. When it is expensive and in short
supply, it is restricted to higher valued uses.
This same pattern of diminishing marginal
productivity and value of water as more is
made regularly available has also been
found by researchers in other arid states of
the West such as Colorado and Utah.24

13M. Kelso et al.. Water Supplies and Economic Growth in
an Arid Environment: An Arizona Case Sludy, University of
Arizona Press. 1973.

ztFor Utah, see M.H. Anderson et a/.. The Demand for Agri~
cultural WQ{cr, UtJh Water Research Laboratory,
September 1973 (PRWG 100-4). For Color"do. sec MJrgi­
nal Value ollrrigallon Water, TcclJnic<Jll3ulletin 70. Agricuf·
tural Experiment Station, Co{ornd~ SWIC Universify, 1960,



--'-'-''------- - - . _._ ._~..dI!I

I<elso calculated that the value of an
additional acre-foot of water in 1985 when
CAP water might be available was S8.72 in
1966 dollars. In current (1977) dollars this
would be $15.96. He used an 8 percent
discount rate and included the calculated
indirect benefits associated with the addi­
tional farm output stimulating the focal
economy. In carrying out this calculation, he
did not guess or assume what the impact
would be. Instead he used an el<::borate
input-output model of the Arizona economy
to determine exactly how each type of farm
operation tied into the larger economy25
The BR, ignoring the principle of diminishing
returns, calculates the average value of
water when water is used to irrigate new
land to raise an average mix of crops. The
BR comes up with $42.91 per acre-foot in
direct benefits and another $55.24 per acre­
foot in indirect benefits for a total of S98.15.26

The BR gets a figure six times as large as
Kelso. Kelso's figure gets support from other
sources. The U.S. Forest Service Chaparral
Conversion Project in Arizona calculated a
$.15.57/af value for additional water in
Arizona.27

One can use the costs of groundwater
pumping in situations where one can obtain
all the water for which one is willing to pay
the pumping costs as an estimate of the
marginal value of water. If, when the variable
pumping costs are S15.79/af, one uses a
certain amount of water on one's crops but
no more, it is because the value of the

.additional output is less than the cost of the
additional water. Thus the variable pumping
costs can be used as a measure of the

"Kelso. p. 42.

"'Bf?, "Report on Single Purpose Alternatives lor CAP
Regulation." September 1977. p. 6. BR. "Preliminary
Information." gives $45.63/at direct benefits on p. 6.' This
would give over a hundred dollars in lotal bene/liS per acre·
foot.

27Thomas C. Brown et al.. Chap3rral Coversion Potential in
Arizona. Pari II: An Economic An:1lysis. U.S. Forest Service
Research Paper. RM·127, l\ugusl1974. p. 12 ad;usted to
1977 doll.lrs.

,aSalt River Proiccl Letter to U.S. Army Corps of Enginecrs,
May 31. 1977, by DE Womack.
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marginal villue of water. In the Salt River
Project this is the $15.79/ af quoted above.:;
Howe and Young in Utah found the last
units of water used to be worth $15/af.:o
Similar results ($2.73 to $26.27 for an
average of $14.50 in 1976 dollars) have
been found in Colorado.3D

Thus, !here seems to be considerable
evidence that the value of adLiitional units of
water in Arizona agriculture is $15 to S1( per
acre-foot, not $45 to $100 as the BR claims.

The BR elsewhere in their analysis of
supplemental water has arg'ued:

The whole purpose of supple­
mental irrigation is to provide the
farmer with the stability and di­
versity he needs in optimizing the
efficiency of his farming operation.
The last increment of water, that
needed to provide a full and
dependable supply, is the most
valuable water the farmer owns. It
frequently is the difference be­
tween success and failure.31

Thus, the BR argues, supplemental
units of water are more valuable than
previous units. This type .of argument
assumes regular farm mismanagement. It
assumes that farmers, knowing they have
limited water supplies bring under irrigation
so many acres of crops that they cannot

. regularly provide the crops with sufficient
moisture and as a result the crops regularly
suffer from moisture stress. No rational
farmer would do this. Farms adjust their

29Howe and Young, "The Measurement of Income Effects
of Increasing Salinity in the Co/c'ado River," Center for
Water Resources Research. Utah State University. June

.1975.

JOMemo 10 Dave Carlson, Colorado Department of Agri­
cullure from R.A. Young. Department of Econonucs.
Colorado. State University. March 23, 1976.

"DR, Upper Colorado RegionalOlfice. Salt Lake City. Utah,
"Bonneville Vni(' (a reply to the Prosldent's cn!iclsfIJ of Jhe
BonneVille Unit, d~led 3/21/77, no page numbers).
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irrigated acreage and type of crop to the
dependable supply of water. When addi­
tional water becomes available on a regular·
basis, they readjust to make use of it. They
do not hold that supplemental water in
reserve, unused, for that one year in five or
ten when drought hits. They use the water
regularly, and when drought hits, they are
still short I)f water.

CAP will not collect and store water for
use only in drought years. Thus one does
not estimate the value of supplemental
water by looking at drought years. If one
could make available, cheaply, additional
water in drought years in late season, that
water would be terrifically valuable for, as
the BR says, these additional uniis could
save lhe whole crop. But in non-drought
years orin wet years that water would be

. woith nothing. To estimate the value of
water by studying drought years makes no
more sense than estimating the value of
supplemental watefby studying wet y.ears.
The supplemental water will be provided in

-all years, wet, dry, and average. Its value is
established by looking at all of these years

'or an average year.
; :,~

One possible justification for the meth­
od the BR uses to calculate the irrigation
benefits of CAP water is that Arizona farms
which receive the water would have failed
without the water. CAP is seen as rescuing
these farms from failure. Thus one can claim
the whole of the net income of the farm as a
benefit of CAP water. Rising groundwater

. pumping costs' are putting increasing
pressue on farms. Some are already failing.
By 1985, and later, without CAP water, still
more would fail. However, despite the reality
of this problem, the BR method is still
basically incorrect.

If the problem is that over the next 50
years, more and more farms will fail
because of declining water tables and CAP
will prevent this, then we need to analyze

"'Kelso. Wdler Supplies.
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over time the amount of water needed edch
year to prevent this and the amount of net
farm income saved. This will start as a small
amount and increase with time. The
discount rate will reduce these later values
and the projected rise in M&I demand and
fall in available Colorado water will shrink
the water available to agriculture later in the
50-year life. Thus some careful calcu:ations
of supply and demand over time would have
to be carried out. The BR did not and has not
done this analysis.

Kelso et aJ.32 have done exactly this.
They demonstrate that it will be farms
producing the lowest value <;:raps which will
fail first. Those producing the higher valued
crops (fruit, nuts, cotton, etc.) will be able to
afford the higher pumping costs and will not
need to be rescued. Thus all the CAP water
would save are the lower valued operations.
It is the marginal value of water ($16.00 per
acre-foot) that is relevant - not the BR's
$100 per acre-foot.

If we use the actual value of CAP water
as a substitute for pumped groundwater, we
must assign it either a zero value (it is more
expensive than the groundwater it replaces)
or if groundwater pumping does not decline
and CAP water is supplemental water (or if
CAP saves ma'rginal farms), we must assign
it water's marginal value, $16.001 af. This
reduces irrigation benefits to at least one­
third of what the BR claims. Since irrigation
benefits make up 21 percent of the total
benefits, this reduces the BIC ratio 21 per­
cent if the marginal value of the water is zero
or 16 percent if the value is $16.001 af,

4. THE COST OFTHE DISTRIBUTION SYSTEM

The Master Contract requires irrigators
who receive CAP water to take it from
canalside to their farm headgates in
concrete-lined ditches. Since the value of
water calculated above was the value on the

,. ,. "I ••
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i farnl, the c'ost of ' the distribution system
1 must be subtracted from it. This would
1 reduce further the irrigation benefit.

In a 1967 economic analysis of
irrigation using CAP water. the BR estimated
that the concrete-lined distribution systems
which would lake CAP water from the main
delivery canals to the farms would cost 5340
per irrig<lted acre in construction costs and
$11.84 per irrigated acre in annual OM&R
costS.33 If these are doubled to take into
account inflation and the rapid rise in the
relative cost of construction over the last ten
years, these become 5680 per irrigated acre
in construction costs and 524 per irrigated
acre in annual OM&R costs.34 To lhe capi­
tal costs must be added interest during
construction. At 7 percent. the annual
capital cost is S56 per year. Combined with
the annual OM&R costs, this means that the
total annual cbst of the distribution system
will' be $80 per irrigated acre. Thus a farm
with 320 irrigated acres would face an
annual cost of 525,600 per year. The total

• investment the farm would have to make
would be $248,000.

Even if one uses the BR 1967 figures but
a 7 percent interest rate, the annual cost of
the distribution system which farms will
have would be $12,160 for a 320 irrigated
acre farm. This entails a capital investment
of $116,480 per 320 irrigated acre farm.
These costs are startlingly high. If these
BR figures are accurate, many farms and
irrigation systems will not be able to afford
the distribution systems that would make
CAP water available to them.

5. THE RELIABILITY OF THE AGRICULTURAL
WATER SUPPLY

The BR in its calculations uses .the
average waler CAP will deliver. In doing this

"aR, "Future Economy." section 6 of a larger
document, /itle unknown; circa 1966. mailed /0 the
aut/lOr by t/le Regional Economist, Lower Colorado
Region, Bureau 01 Reclamation, p. 124.

""Construction costs ov,er this period have more than.
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they ignore the fact th3t irrigation systems
are built around dependable supply, not
average supply. What is lost by using
averages is the wide fluctuations in water
available to CAP. Since municipal and
industrial users will have priority claims on
the CAP water, all the adjustment during low
flow years will have to be made by irrigators.

If one simulates the future by repeating
the pa-;t 50 years of fluctuations in the flow
in the Coloradro River in various sequences
and one gives California and Mexico their
priority claims, one finds the the depen­
dable residual left to Arizona CAP irrigators
disappears altogether within 10 to 20
years after the start of the project. That is,
if weather patterns of the past repeat
themselves, there will be a dependable
supply of CAP water for irrigators only
early in CAP's life. Then as M&I demands
grow and Coloradro flows decline, agri­
culture gets squeezed out.

Figures 5 through 8 show this squeeze
on CAP irrigation.35 Plotted on the figures at
the bottom are the Arizona Water Commis­
sion Staff's proposed allocations of M&I
water. The fluctuating line indicates the CAP
deliveries under a variety of circumstances.
The vertical distance between the M&l
allocation line and the CAP delivery line is
the water available to agriculture. Figure 5
shows what the BR's "average" figures
suggest: a large but somewhat shrinking
CAP supply available to agriculture. Figure 6
indicates what the picture looks like for
irrigation if the BR e:;timate of dependable
supply is used instead of average supply.
.After ten years there is no dependable
supply available to agriculture. In Figure 7
non-Indian irrigators have 20 years of
dependable supply if one uses the Arizona
Water Commission's estimate. Figure 8 uses

doubfed. The GNP index of inlla/ion has increased
by a factor of 1.9.

""Taken from W.S. Gookin and Associafes.
Proposed Arizona Wafer Commission Stall Alloca,
tions ot CAP Wafer," Scollsdale. Aflzona.



FIGURE 5
Arizona Water Commission

Staff Proposed Allocations and
Average CAP Deliveries (AWC)

SOURCES:

Indian Allocation based upon. "Allocation 0'
Project Waler for IndIan Irngalion Usc", Fed.
Reg., Del. 18. 1976.

Municipal & Industrial Allocations 'rom, "Slaff
Recommendations Ae·AlloCJlIon ot Anzon,J's
Remaining Enhllcment in the CotorMo River and
Specific RecommendatIons Concerning
Allocation of M&I Water Supplies", Nov. 18.
1976.

CAP Deliveries from Ihe same source as above
daled, Nov. 18. 1976.
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FIGURE 6
Arizona Wafer Commission

Slaft Proposed Allocations and
Dependable Supply (USSR)

SOURCES:

Indian Allocation based upon, "Allocation of
Project Water lor Indian Irrigation Use", Fec.
Reg., Oct. 18, 1976.

Municipal & Industrial Allocations from, "Slal!
RecommendaltonS Ae·Allocalion of Afllona"s
A~mainingEntitlemenf in the Colorado F"'Jer ar.j
Specific Recommendations Concernlr.g Alia­
calion or M&I Water Supplies", Nov. 18. 19713.

CAP Deliveries from United Stales Bureau of
Reclamation "Central Arizona ProjeCI Wale~

Delivery Schedule, Sequential HydrologiC
Base", April, 1975.
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FIGURE 7
Arizona Wat2r Commission

Staff PropoSGd Allocations and
Dependable Supply (AWC)

DEPENDA8LE SUPPLY (AWe)

SOURCES:

Indian Allocation based upon, "Allocalion of
Project Water lor Indian Imgallon Usc", Fed.
Reg.. Oct. 18. 1976.

Municipal & Industrial Allocations Irom. "Slall
Recommendations Rc-Allocalion of Arizona's
Remaining Enlltlement In Ihe Colorado River and
Specific Aecommend:3lions Concerning AIIoca·
tion 01 M&l Waler Supplies", Nov. 18. 1976.

CAP Deliveries from the same source as above
dated. Nov. 18. '976.
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FIGURE 8
Arizona Wafer Commission

Staff Proposed Alloca!ions and
Mos! Adverse Sequence (USrlR)

SOURCES:

Indian Allocation based upon, "Allocation of
Project Water for Indian Irrigation Usc", Fed.
Rog.,Ocl. 18. 1976.

Municipal & Industrial AlioeCllions from. "Stafl
Recommednal10ns Ae-Alluc.:tllon of Afllonn-s
Remaining Enhtlcmcnf In tIle Colorado Rlvcr 3110
Specilic Recommendal1ons Conccrnlr.9 AI:oC3­
tion Of M&l Water Supplies", Nov. 18. 1976.

CAP Deliveries Irom UnJlcd St.J!es Bureau of
Rcclamation "Cenlral Amona Project Wal~r

Delivery Schedule, Sequential Hydrologic
Base", April, 1975.
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the BR's most adverse sequencing of past
hydrological conditions to indicate depend­
able supply. Irrigation loses access to CAP
water after 15 years.

Given the investment CAP irrigators
would have to make in concrete-lined
distribution systems and given the lack of a
dependable supply available past the first
10 to 20 years. very little irrigation is going to
take place with CAP water. The irrigation
districts adjacent to the main CAP canals
who already have concrete-lined distribu­
tion systems will be able to afford to
"temporarily" use the CAP water to replace
pumped water or for groundwater recharge,
but most other areas will simply not be able
to afford the gamble associated with
undependable supply and will get none of
the water for irrigation, Thus, again, the
agricultural benefits of the CAP have been
exaggerated and much of the undepend­
able supply may have to go to very low value
temporary uses.

As Arizona's State Water Engineer said
in 1975; "Obviously the project (CAP) is now
municipal and industrial oriented. Agri­
culture's use of project water will only be
temporary. "36

One response to the conclusion dis­
cussed above that CAP will not provide a
dependable water supply to agriculture is
that a dependable supply from CAP is not
needed to make irrigation with CAP water
viable, Current irrigators already have in
place wells and pumps which could
continue to be used to pump groundwater to
"back-up" the unreliable supply. Thus, this
response says, the combination of the two
would provide a long run dependable water
supply to agriculture even if neither of them
taken alone could do so.

Technically this is a solution to CAP's
undependable service to irrigation, but eco-

"'''Notes for Presentation to Western Siales-Water
Council: Status 01 the CAP." dated January 17. 1975,
cited In WS. Gookin and Associales, "Water

18
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nomically it is not a likely or viable solution
for it imposes the costs of both systems on
the irrigator. The irrigator who lakes CAP's
water besides paying the CAP water and
OM&R charges will have to invest consider­
able money in a distribution system to carry
the CAP water from the main canals to the
farm. BR 1967 figures indicate that the
capital and Otl.l3.R costs of such a
distribution system would be $ 12,160 per
year for 320 irrigated acres. In 1977 dollars
this would be $25,600 per year. If the
irrigator also maintains his/her well and
pump, the annual capital costs associated
with them would continue. In addition, the
electric or natural gas utility imposes a
demand or hook-up charge each month that
is proportional to the horsepower of any
motor tied into its system, This charge is
imposed regardless of how much the motor
is used. Thus the irrigator would continue to
face a sizable "utility" bill for an unused
(except during low CAP flows) pump.

Conversion to diesel powered pumps
would avoid this charge but only by incurring
an additional large capital cost for the diesel
generator, a :ligh maintenance cost on the
unit and with a critical oil shortage, a high
fuel cost. Finally the CAP delivery system
and the existing wells may be located at
entirely different points on the irrigated fields
requiring additional investment in pipes,
ditches, pumps, etc, Taken together, the
cost of maintaining both systems to back
each other up is likely to be far too costly to
be a viable solution.

6. THE IMPACT OF SUBSIDIZED INCREASES
IN FARM. PRODUCTION ON OTHER
FARMERS

Even if the contention of the BR of a
reliable 50 year agricultural water supply
were valid, the project cannot be justified
on the basis of national economic

Allocations, CAP, Status Report." March :!, 1975, p,
31.
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·developmenl. The SR counts as benefits all
of the additional net income they project will
result from the addtional crop production
CAP will allow. In addition, they count the
indirect benefits of the additional net income
non-agricultural business firms and in­
dividuals will earn as a result of the more
prosperous farms irrigated by CAP water.

This would be quite appropriate if this
additional agricultural output and income
were a net gain to the nation, However, if it is
obtained at the expense of driving farmers
out of business elsewhere in the nation and
depressing the economies where those
farms are located, clearly what the BR is
counting is not a net gain to the nation. They
are exaggerating the benefits by ignoring
indirect losses.

Agriculture in Arizona is not carried out
in iSQla1lOri from the rest of the nation and its
agricultural markets. It is closely tied to them
and changes brought on by the CAP~ be
Jransmitted to the rest of the country by the
market. In any normal year, there is not an
unlimited demand for agricultural products.
The demand for food and fiber products
does not increase significantly with rising
incomes or relatively lower food and fiber
prices. Nearly the opposite, an "insuffi­
cient" demand or "over supply," has usually
been the case since the early part of this
century if not before. This certainly is the
case now for cotton, wheat, forage, and
oiher products.

The usual situation, as now, has been
that the government has had to intervene in
agricultural markets to reduce the supply
and increase the demand so as to protect
farm product prices and incomes. It has
done this by providing incentives for farmers
to retire land; by paying per unit subsidies,

"See Howe and Easter, Inlerbasin Transfers of
W<ller; and Heady et al.. Agricultural and WQler
Policies, and 1M Environment. CIIRD 'leport 40T
(Center lor IIgilcu/twal andFlu",1 Devetopment, Iowa
Slate UniverSity, limes, Iowa, June 1972).

19

by purchasing crops, by subsidizing priviJtc
expenditures on food, and by restricling
imports. These have been massive pro­
grams costing the public billions of dollars.
The current cotton price support program is
a good example.

But if the demand for agricultural
products is not unlimited, and government
projects are committed to limiting pro~

duction, any subsidized increased agri­
cultural output via subsidized irrigation
water will displace agricultural production
elsewhere .. The increased value of crops in
Arizona '@Lbe largely ~ffset by a decrease
in the value of cro s rown elsewhere (see
figure :gr.-

This is not idle speculation. Studies of
the national impact of federal irrigation
projects such as CAP document exactly this
sort of agricultural displacement.37 The
Bureau suggests that the CAP will lead to
the increased production of cotton, wheat
and alfalfa on the farms receiving water.
Howe's and Easter's study of fnterbasin
Transfers of Water attempted to estimate
the displacement effects of irrigation
projects which boosted the production of
just such crops as cotton, which the BR
projects will account for the largest
percentage of increased farm income made
possible by CAP: about 34 percent of total
farm sales.38

As Howe and Easter point out:39

Reclamation projects have si­
multaneously added directly to U.S.
cotton surplus problems and pro­
vided subsidized competition to
other cotton-producing regions ...

Part of the reason the West
could increase its share of cotton
production at low cotton prices (as

38BR, "Future Economy," section 6 of a farger
document, iiUe un/mown: circa 1966. mailed to tile
aulhor by the Flegional Economist, Lower Colorado
Region, (Jureau of Reclamation, p. 124.

'Qfbid., pp. 148-154.
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Gene Rogge, Archeologist
U. S. Bureau of Reclamation
201 North Central Avenue - Suite 2200
Phoenix, AZ 85073

Dear Mr. Rogge,

-- ---- ,'·,..--,-L==='-:-::: i~-
l ... _

l'! _:.
-" ._- ---~

, Having come to Florida in something of a rush to
reinforce the senior level in the anthropology department
here, I did not bring a copy of "Who Killed the Gila
River?"

The paper is in press at THE JOURNAL OF ARIZONA
HISTORY. Tracy Rowand C. L. Sonnichsen are preparing
a thematic issue on Arizona rivers that will include
the Gila River piece., It will probably appear next spring.
As an archeologist with the Bureau of Reclamation, you will
very likely find all of the papers in the issue of interest.

That paper is a very brief summary of the book­
length analysis I am completing on riverine oasis
destrl.j.ctionand vegetational change in the'Sonoran Desert.
I think that there are some important lessons for future
policy to be learned from a multi-variant ana~0ysis of
the past impact of Anglo-American and Indoamerican land
management patterns.

Thank you for your interest.

Sincerely,

, ~fiPJtp--
~nry F./bouyns
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U•. S. Bureau of Reclamation
201 North Central Avenue - Suite 2200
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Dear Mr. Rogge,

.. Having come to Florida in something of a rush to
reinforce the senior level in the anthropology department
here, 1 did not bring'a copy of "Who Killed the Gila
River?"
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The paper is in press at THE JOURNAL OF ARIZONA
HISTORY. Tracy Rowand C. L. Sonnichsen are preparing
a.thematic issue on Arizona rivers that will include
the .. GilaRi.ver piece., It will probably appear next spring.
As an archeologist with the Bureau of Reclamation, you will
very likely find all of the papers in the issue of interest •

.' .,~ That paper is a very brief summary of the book­
length analysis I am completing on riverine oasis
d~str1.J.ctionand vegetational change in the'Sonoran Desert.
I ..think that there are some important lessons for future
policy to be leBrned from a multi-variant ana~~ysis of
the past impact of Anglo-American and Indoamerican land
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• &,IZO~A AGRICULTL~~ STATISTICS 7

, )I (8 7bdd. Id, . . crec.~e, Vl.e , a~ oro uction, Arizona. t>v cou:1ties, 196 - 5 1 cont d

I 1974 1975

COUNTY I
Plaoted I Harvested

Yield Yield

I Per Productio:J. Planted Harvested Per Production
I Acre Acre

ALL COTTO;;

Acres Lbs. Bales Acres Lb•. Bales

Apache
Cochise 23,400 23,400 693 33,760 13,550 13,550 553 15,600
Coconino
Gila • •
Graham 14,900 14,900 761 23,610 9,250 9,250 580 11,170
Greenlee 900 900 640 1,200 •
Maricopa 159,750 159,750 1,316 437,900 117,600 117,600 1,151 282,000
Mohave 950 950 1,137 2,250 1,050 1,050 987 2,160
Navajo
Pima 22,200 22,200 938 43,400 14,150 14,150 882 26,000
Pinal 145,150 145,150 1,113 336,540 107,650 107,650 767 172,000
Santa Cruz • •
Yavapai • •
Yuma 58,800 58,800 1,369 167,690 34,500 34,500 1,230 88,400

ARIZONA 426,700 426,700 1,179 1,047,700 298,000 298,000 962 597,500

ALL COTTO;;: Acrea2e. vield, nroduccion, and' value. Arizona, 1968-75 11

I
Yield Per Lint

Year Planted Harvested" f.arvested
Production I ValueAcre

1,000 Acres Lbs. 1,000 Bales 1,000 Dol.

1968 299.0 298.0 1,180 732.4 86,276
1969 311.0 310.0 979 632.2 70,886
1970 276.1 273.8 859 489.9 58,316
1971 286.5 285.4 854 508.1 75,838
1972 314.3 310.9 1,005 651.8 94,409
1973 310.0 310.0 1,012 653.3 146,691
1974 426.7 426.7 1,179 1,047.7 226,459
197511 298.0 298.0 962 597.5 151,896

ALL COTTO;;SEEIJ: Production, season avera e rice, and value. Arizona, 1968-75
Cottonseed Combined

Year Value of
Production Price/Toa Value Lint & Seed

1,000 Tons Dollars 1,000 Dol. 1,000 Dol.

1968 307.0 52.50 16,118 102,394
1969 253.0 39.80 10,069 80,955
1970 200.0 60.00 12,000 70,316
1971 221.0 60.00 13,260 89,098
1972 278.0 50.20 13,956 108,365
1973 290.0 108.00 31,320 178,011
1974 439.0 147.00 64,533 290,992
1975 ~/ 257.5 102.00 26,265 178,161

1/ 1975 county estioates are unofficial preliminary est~ates. Official estimates will be
published in July. Production estimates are for 480-lb. net weight bales.

21 Preliminary.
*Acres planted and/or harvested too scalI to warrant quantitative estimate or not published to

avoid disclosing individual operations. Acres and production, if any, are included in State
totals.

•••••••••••••••
••
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CROP , I ;"ATE r::;:, Coch",
, TOTAL L=

--------s:~.=g"Q21. --L---L---L--L----'-----'--......J---L_......J_......J__L-~oL.>Tr.i..,--
Alfalfa: Acres cut for hay 215,000 2,600

lIay production. tons 1,505,000

.1%
,­

1,000

1< .500500 '"

1. - 'tL'!:
" 1-"
'" 5UO

*

1,050

5,300

i
112.300*

* 50,000 * * 7.~OO 32,000

'" ,,. ' ••0 1..,0".
r -----,.....-----;;----7~·sY;,~..'-1f--_._*""---

1Il 1,/100 ... 1,,000 ')00 •

* lJ,600

.. J

'" 5,800

*

2,800
10J

6,200

10.75026~.OOO

12.000
ll,OlJO

---
'560,000
_,0,000
1.11,C;-"o I
37,500 t))",.

.' ~#
S\ g» =,/·/7-

115,000 *
:!07,QOO

Cotton: Upland, acres harvested
Bales (480 Ibs. net wt.).

1975 crop
American Pima, acres harvested
BI11l!.s (480 Ibs. net wt.),

1975 crop

lI.url<!y: Acres harvested (or Rcaln
(;[<l1n pruullctlolL, tOlll.!

Corn: AcreI' hilrvclIlcJ for gr-.:J1n
Cr.dn rrouuclloll, tOll:1 J.../

1

.,

-I ;~, ouoMill'IUU'j~I,Or)U

t:!'J,OOIl

--,-(.-,-~.-;---------- --~-; -?:--~-------;7,-:';---3. 3 ,....

H,lI00 1;',000UuO:J), ]OU

*

(,.. ..1""-500 (11 ,UOU *

51".'"
* 51,300 •

----;.,-- E4> -- - ---:.-t;'iii~-::------
,. 600 1:!,'lno "'I,'llIO ~UO H'J,3UO

'1'1 .. S; (.~~
~t-"-.:I-,--b-<.:~~-~-,--C-"-..-I:I--"-"-.l--C--.I-----,;'?"7-,~0-0=O-------- ~,~?u-·------ -------~:~O:----·---···_-~:·~;~·-··-,·--·----~------ _.- 1..~,?;;1l~c>:---;-?-1-7'D :: It,!'jO

l'roJuctlull, LUIlIl ]f,CI,OHO "1/

Snrj,\humu: fI~'rlJu IUII'V'JlIL"11

1,lr /il'llill 16~;,oOU

Gra In rroJul'l lOll, tll1W 1/ ] lfl, 1(\0

----------------l'tG -..;0...'-')---==------
Whl:3t: I\crclI horvc:ltc<1 for gruln 320,000

Cnlin production, tOll~ Mil ,bOO

S,000

15,750

[= 3/,

*570

..
430'"

1..)
I, ,860

*

1 __

2,780

,,~ ..
6,940

'1.1 i (j(o
21,890

".­
14,800

-ev
900

]50\
1 ,530

5,540,000

...
63,370

12,214.000
Vcgetables: Acres harvested 1/

Production, co~~crcial cwt.

I ..f
SafflO\o'er: Acres horvcsted

Production, t01l1l

Lemons: Total acres
Product!on, 1974-75 crop, ctns.

~Grapefruit: Total ncres
\ Production, 1974-75 crop, ctns.

q. "C;; I .7rb L
"\ Oranges: Total acres 31,820 15,500 l,:' '2 '''10 *

J Production, 1974-75 crop, ~, -

__ C_'_"'_-_1_1 ' _' ,_'_60_,O..0,.0__..::'-'I'-':'-'2'-."1'"'0~__. -::;-__t_z._._'f..!.~_o=- ,/....
, J?-, .,go

24.240 3,040"" 21.200
14,400,000

(

\ I Other Crops: Acres harvested ~/ 59,360 600 10,100 400 500 650 450
I S.I!f7
16,200 400 1,700 "'-­4,750

J9,"'5~ t;"5,'
6,700 300 970

o 4'; 99'0
15,640

TOTAL: Acres harvested 1.376,820 6.600 157,480 2,000 1.100 -72,860 5.000 471 740

327. 70
6.950 11,900 52,880 283.300 2,300

'I> 7 " H9, "
3,670 299,040

1 Does not include grain from acreage harvested for silage and fo~age.

2/ County acr-eages based on data from Arizona Fruit and Vegetable Standardization Service and County Agents.
1/ Includes tanger-ines and tange:ine types.
if Includes ~isce1laneous fruits. vegetables and field crops not listed above. Does not include pasture.
*Acres harvested too sea1l to warrant quantitative estimate. Acres, if any~ are included in State totals.
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FIGURE 9
Irrigated Acreage in Central Arizona'
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Other Crops

'2~, "'0 lS,g Hay (including Alfalfa) .••..•.•••.•.• .r!§% )07,S'00;:
"'" ."" 't.'! All Vegetables ," 4% 31) 0

F;(.,.:3IO , '1.2' Citrus •....•••.•••••••••••••.•••••••• 3%' 23, II Q

,- -f', '3~" Other 4% lJ9,I'fo

Subtotal 27%'1"" 201,9'10

TOTAL 100% 805, '320

4'1.7
, 12-~

s .., ~ ,
11.'f

7'1..'('

IS.B
3.13

~ .'7
10. 0

2~.o

I!:;.-' ,
'1'1. &,

SOURCE: 1977 Arizona Agricultural Statistics. compiled by the Arizona Crop & Livestock Reporting
Service, a cooperative function of the U,S, OCjlartment of Agriculture and the University of Arizona.
L.:,-{). n do~~- d' Of,-...,.(J) .:At. "'""-<--( <;, t "I I.) ,If. ,97'T· 'Maricopa. Pinal and Pima Counties, =. 805; ']20 " ,:

(~'h + .
S.'i>e... b"f, f7,-~

s.ffi--- 1"-

it has been doing over the years)
is the competitive advantage pro-
vided by low-priced reclamation
water. Data from an analysis of the
costs of producing upland colton in
the United States indicate that
Southern California and South- y_~
west Arizona are enabled to stay in
production' at lower colton prices
only because of the IQ.VLPrice
they pay for reclamation irrigation
water - about $3 Qer acre:!oot ...

If irrigators currently paying ap­
proximately $3 per acre-foot for
Colorado River waler delivered to
the Imperial Valley and other dis­
tricts in Southern California had to
pay the average cost of providing
new water, their costs of produc­
tion would be raised sUbslantially,
and they would no longer have
average returns of $16 per bale.
Instead, as shown below, there
would be an average loss ranging

20

from $36 to $96 per bale depend,
ing on the price of the water
and the efficiency with which it is
used ...

The claim that reclamation
regions have a cost-efficiency ad­
vantage over other areas in pro­
ducing cation is not supported by
the data, The California-Arizona
reclamation-served region has
costs uniformly higher than the
Mississippi Delta, even under con­
ditions of highly subsidized water.,.

This means that the United
States fails to produce its cotton at
the lowest cos, and in the most
efficient manner ...

The impact of this low-cost
reclamation water on increased
cation production has been felt in
many areas of the United States.
The acreage of colton harvested'
on reclamation-served land in­
creased over 3Yz times between



The relevant point is that the net
impacts of an irrigation project can
be positive or negative in terms of
the effect on farm income ... It is
a rather complex problem that
requires very thorough analysis of
a number of factors. One thing is
clear, however, merely multiplying
an estimate Of increased pro­
duction by the going market price
is a very poor estimate of the true
primary benefits of an irrigation
project.

It is just this method that the Bureau uses on
all of its projects. The net effect is to
substantially exaggerate the benefits of its
projects and obscure the real damage it is

Howe and Easter concluded their study:

Substantial evidence of production
displacement by western irrigated
agriculture has been presented (in'
this study) suggestin that increas­
ed reclama Ion Irrigation over the
period 1944-1964 has displaced
millions of acres of farm land in
non-reclamation_ar..e.as:_ some­
wffui'if'tretween 8 and 26 percent
of the 66 million-acre decline in
harvested cropland during 1944-

. 64, depending upon the assumed
productivity of the retired lands.4o

Thus BR subsidization of cotton pro­
duction through subsidized water has
depressed the domestic price of cotton,
driven other cotton producers in the South
out of business, and brought costly govern­
ment programs. Given this type of impact
elsewhere in the country, further subsidiza­
tion of Western cotton producers cannot
be treated as a "benefit" to the nation.

The point is, given a demand which
except in crisis years grows only slowly with
income and population and is not much
influenced by prices, subsidized increases
m .supply can only be at the expense of
lanners elsewhere and the taxpayer who
SUpports farm incomes (see figure 9).

r-......--..,....._~----' ....' -"-~----~-~~"'-......_ ....._--~-
j , 1944 and 19:5,\ and since Illcn has Farmers are currently lobbying and
j , d d' . .1 remained fairly constant due to protesting, eman Ing higher government

the federally established acreages. support prices or policies which would
In contrast, total acreage harvested dramatically raise agricultural prices so that
in the non-reclamalion portion of costs of production could be covered.
the West declined belween 1949 Surplus agricultural produce has severely
and 1964, and other major cotton depressed farm prices while agricultural

. producing areas also experienced input costs have risen substantially. Federal
declines. In 1964, the acreage har- government reaction, while it has been
vested in the South was 50 per- subst.antia!ly less than what many farmers
cent lower than in' 1949 and one- would like, is still costing billions of dollars
third lower than in 1944. and has led the government to force

moderate reduction in cropland under
cultivation. One hand of the government is
doing this reducing while another, the BR, is
doing the opposite, expanding agricultural
output. CAP and similar BR projects are in
conflict with the national program to support
reasonable levels of farm prices. The BR
and the Department of Agriculture are
working at cross purposes making the
citizen pay twice in increased taxes.

The benefit-cost analysis,. by ignoring
this aspect of subsidized agriculture,
overstates the benefits of the project. As
Lewis et al. concluded in their study
Regional Growth and Water' Resource
Inveslment:41

;

"'INt, p. 173. "Lexington Books, D.C. Heath and Company, 1973,
p. 161.
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doing to farm incomes and the viability of
family farms. Thus tllC BR, in calculating the
benefits of irrigation with CAP water, should
(a) subtract out of thc "direct benefits" the
value of crops displaced or lost elsewhere in
the nation. and (b) subtract out of "indirect
benefits" the losses to businesses and
individuals serving the farms in the unsub­
sidized areas depressed by BR subsidized
expansions in farm output.

7. SALINITY COSTS ASSOCIATED WITH
CAP

The BR benefit-cost analysis includes
no analysis of the costs that the salt content
of the CAP water will cause in individual
households.

BR studies indicate that CAP water
when mixed with Salt and Verde River water
behind Orme Darn will raise the total
dissolved solids (TOS) concentration 65
parts per million (ppm). 'They also estimate

. that the costs in terms, of increased
detergent use, corrosion of plumbing,
softening costs, etc. amourt to thirteen
cents per household per year for each part
per million increase in TOS.42 Earlier BR
studies indicated seven and one-half cents
per household per year per part per million in
the CAP service area assuming the
municipality was softening the water.4J In
the Tucson area. the rise in TOS would be
much greater because of the higher water
quality at the present time. TOS is now 400
ppm. but CAP water would be at least 800
ppm.44 The increase in concentration would
depend upon what proportion of Tucson
water carne from CAP water.

In the Phoenix area, if one uses the
Arizona Water Commissioner's (AWC)
middle population projection. the number

.of hJuseholds in the year 201 0 will be about

700.000.45 This will mean a cost of
$5,915.000 per year due to the increased
TOS if one uses tile more recent BR dala.
If Tucson's TOS incrcases 150 ppm and the
AWC's median population projection is
used, there will be 350,000 households in'
2010.46 If all Tucsonians use CAP water.
the cost associated with the TOS increase
will be $6,825,000 per year. Total TOS cost
is $12,740,000 per year. This must be sub­
tracted from the M&I benefits or added to
the costs, Ignoring it biases the B/C ratio
upward significantly.

8. THE ELECTRIC POWER PORTION OF CAP

CAP will deliver water from the
Colorado River to Central Arizona. To do this
it will have to pump water 2100 feet uphill.
This will take a tremendous amount of
electricity. Once pumped uphill, the water
will flow by gravity to farms and cities,
supplying irrigation, municipal and industrial
water. Given this summary, but quite
accurate description, one might be sur­
prised to find that CAP will produce almost
$35,000,000 a year worth of net electric
power benefits. This magic which trans­
forms a major electric cost into a major
electric benefit is possible because lumped
in with CAP is an electric generating facility
which already exists and which has nothing
to do with CAP, The federal government
purchased one-quarter interest in ihe
Navajo generating facility at Page, Arizona,
and assigned it to CAP. That facility exists
now, It or a similar facility would have
existed even if CAP had never been
imagined. It has no causal connection with
CAP, Yet, since it provides a 2.25 to 1.0 Bf C
ratio and $22,000,000 a year in net benefits,
it was lumped in with CAP to make CAP look
better. From an economical point of vie',',
there is no logic to relating the Navajo Plant

-'"Alan Kleinman, Economist, Lower Colorado Re­
gions, Bureau of Reclamalion, personal communi­
cation, February 24, 1977.

"Cited in City of Tucson, p. 59,
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"fbid., p. 59.
""Arizona Stale Waler Plan: Phase
assuming 4 persons per household,

46lbid" p, 124,

fI," p. 108,



The BR, in order to include in its analysis
the cost of the capital used to build the CAP,
rightly "discounts" future benefits back to
the present. No one would pay a dollar today
for an offer of a dollar 50 years from now.
They would have to be offered a sum of
money quite a bit larger than one dollar
before they would agree to give up control

10. THE COST OF CAPITAL OR THE DIS­
COUNT RATE

9. AGGREGATION OF SEPARABLE PRO­
'JECTS

• M *etkre" • v d ..-~ ~",_~---.::;.;__~ ,,-~_. - -~~~~-

Ei-til Ci\F~- II CM-o"::crc never built tile Nav<Jjo Tilese are not the only separable
jPlant would produce tile same benelits as it projects_ Orme Darn. Bultes Darn, Charles-
jwould with CAP. Clearly the benefits and ton Darn and Hooker Dam arc separable in
JJcosts of Navajo are separable from CAP_ the sense that one can analyze their eco-
Nothing links them together except the nomic rationality separately_ Witilout any of
federal assignment. Removing these non· them, 81 percent of CAP water can still be

. CAP "benefits" reduces the BIC ratio 23 delivered and used. The BIC ratio would be
: percent. To remove them is not to challenge as high as for the whole of CAP,4a What

Congress's right to assign these revenues needs to be done by BR and has not been
to any use it wishes. The point is that done is to. do a marginal benefit-cost analy-

. although this assignment -may assist in sis. This would compare the additional
,financing CAP it has no impact on the benefits of each additional feature with the
, economic logic of CAP. Diverting the funds additional costs. This is a standard tech-
of the Navajo Plant to CAP is no different nique to discover the optimal level of in-
than diverting tax revenues to CAP. Both vestment in a larger project and screen out
remove monies from the federal treasury. irrational segments. BR has not provided this.
Yet, hopefully, no one would claim federal

, tax revenues as a benefit of CAP. The problem is simply described. If an
inefficient, mismanaged firm which pro­
duced ice cream cones worth 25 cents at a
cost of $1.00 were combined with an
efficient bread company which produces
loaves worth $1 .00 at a cost of 25 cents, the
combined enterprise might appear to be
rational. However, any business person
would immediately see that it was not. The
accounting combination of the two does not
eliminate the net loss the ice cream
company is creating. CAP needs to be
critically analyzed, project part by project
part, to determine what is rational and what
is no!. Until then, even if CAP's BI C ratio
were greater than one (which it is not), one
could not conclude anything about its
rati0f!ality.

, The Navajo Plant is just one example of
, the aggregation of separable projects into

one .large project. The function of this
. aggregation is to combine projects which
, cannot stand on their own with ones which

clearly can. Thus the Navajo Plant, which
produces sizable net benefits, covers for the

, irrigation project which produces net losses.
\ Irrigation (using BR figures) produces

$34,987,000 per year in benefits, but it costs
$46,570,000 per year in capital costs,
operations, maintenance, and repair
(OM&R) costs to do this·7 The BIC ratio

. here is 0.75 with a net loss of $11,583,000
per year. This, given the discussion above

.; criticizing BR calculations of agricultural
benefits, is a very optimistic view. Electric
power, on the other hand, produces

, $39,293,000 per year in benefits but only
produces annual costs of $17,469,000

" including OM&R costs. This produces a
BIC ratio of 2.25. Combining these two
clearly unrelated projects helps cover up

, the net loss that irrigation produces.

"BR, "Pre/imina'}' Inlormation and Data Shee/s," pp.
4·6. . I

"Ibid., p. 36.
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and use of a dollar for fifty years. The
discount rate is used to m8ke this
adjustment, to establish the equivalency
between benefits in the future and their
present worth.

The discount rate is not just an interest
rale. It is a measure of what productive uses
of resources in the private economy are lost
as a result of the federal government taking
the resources needed for CAP from private
individuals and employing these resources
in Arizona·· Productive private investments
are displaced by the federal government
when it taxes or borrows the money away
from private individuals to build the CAP..
The approximate discount rate is
established by asking what the before-tax
rate of return was on those displaced private
investments and then subtracting from it the
projected rate of inflation. This currently
results in a 8.6 percent to 14.8 percent
range, with an average of 11.7 percent. This
is why economists and the President's
Office of Management and Budget urge that
10 percent be the minimum rate used. The
Water Resources Council allows a lower
rate, around 7 percent, to be used but does
not claim that is the correct rate. The BR
uses a rate that is only one-third of the
correct rate, namely 3J1,l percent. This
grossly understates the costs to the
economy of the BR using scarce capital
funds on the CAP instead of leaving it to be
used elsewhere in the economy and thus
significantly boosts the apparent size of the
net benefits.

Use of the current minimum discount
rate allowed by law only reduces the BIC
ratio from 1.6 to 1.4, according to the SR.
This stability of the benefit-cost ratio to a
100 percent increase in discount rate is
unusual. Since most of the costs are
iro::urred early, during the construction
phase, and benefits are distributed over the

"This oversimplilies the problem. The government
inlerven/ion also reefuces private consumption,
raises interest rates. finances more risky invest­
ments, elc. However, no gross error results with the

. - ...-. " .. ,. ..... _.•.... , ....._- ...,. , ---
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assumed 50-year life of the project, one
would expect the change in discount rate

. would drastically affect the present value of
this stream of benefits. For instance, if we
summarize the project as costing
$1,777.939,000 in year one, having OM&R
costs of $40 million a year, and as providing
benefits of $169 million a year for 50 years,
the BIC rat;o at 3Y.\ percent would be 1.78.
At 7 percent, it would only be 1.00. That is,
the SIC ratio would be reduced by almost
one-half (46 percent) by a 115 percent
increase in the discount rate.50

The SR calculation does not show this
because of the method they use to calculate
M&I and power benefits. These benefits
make up 71 percent of all the project's
benefits and are calculated in such a way
that they are virtually unaffected by changes
in the discount rate even if the benefits are
not enjoyed until 100 years from now. This
happens because, as pointed out above,
these. "benefits" are not measured by
estimating the value of the goods (M&I
water or electricity) provided but by' using
the cost of providing them via a BR contrived
single-purpose alternative. Thus the "bene­
fits" are the construction costs of the single­
purpose mini-CAP. If capital costs go up, so

. do the construction costs of the single­
purpose alternative and thus the "benefits" •
of the project. A rise in the discount rate has
offsetting impacts: it increases the benefits
of M&I water and power and then decreases
the value of the more distant water and
electrical benefits. The result is that the
SI C changes hardly at all.

This is an artificial result. If the BR has
accurately calculated the benefits of these
CAP-supplied goods and if they are
provided over a 50-year period, then in fact
a doubling of the discount rate cuts the
value of these benefits in half.

above approach.

"'These are the numbers used by the BR in its
"Preliminary Informalion and Data Sheets," pp. 4, 6.
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11. THE DISPLACEMENT OF CURRENT USES
OF CAP WATER

The Lower Colorado River is already
fully used. There is almost no "surplus"
water in it. CAP will not bring "new" or
currently unused Colorado water to Central
Arizona. It will divert 800,000 acre·feet of
water currently being used in California BR
facilities. The remainder of the average
1,200,000 acre· feet will come from the hope
that Utah does not develop its share of
Colorado water. This amounts to the BR
in Arizona hoping that the BR in Utah does
not rapidly finish the Central Utah Project,
and to the taking of 800,000 acre-feet from
the BR in California.

Thus CAP's "benefits" are built around
the BR preventing current and future uses of

"BR-developed Colorado River water. Clear­
ly then, CAP's benefits are not net benefits
from the national point of view. They "rob
?eter to pay Paul." They impose losses in
one area to create benefits in another.
Unfortunately, it is the BR robbing the BR.
These costs in California have been
estim;:lted to be in excess of $1 00 per acre­
foot.51 These are the same order of
magnitude as the gains projected by BR in
Arizona. Thus CAP provides no net gains on
two-thirds of the water it will provide. The
BIC ratio should be reduced 67 percent.
Whatever other gains it provides are
.temporary or at the expense of upstream
developments. '.

'.

'. "W.S. GOOkin and AssoCiates, "Water Allocations,
CAP: Status Report," March 8, 1975, Scollsdale,
Arizona p_311__ --

S'C. Bowden, "The tmpact ot Energy Devetop·
ment on Water Resources in Arid Lands," Ollice ot
Arid Lands Study, Univ. ot Arizona, 1972, p. 54.
Bfl uses 14.8 mal, wtlicll is tile 72 year recorded
flow Irom 1906 tllrougl} 1977. C.W. Stocklon,
"Long· term ..Streamflow Records fleconstructed
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12. AUGMENTATION OF THE COLORADO
RIVER

The above indicates the basic problem
with CAP. There is not enough Lower
Colorado River water to support it.

16.5 million acre-feet (maf) have been
apportioned among the Upper and Lower
Basin States and Mexico. The River's .low is
13.8 maf or less (see fig. 10).52 Shortly after
1985, when the CAP is supposed to begin
deliveries, Upper Basin use could result in
the release of only the required 8.25 maf to
the Lower Basin.53 4.7 maf of this goes to
California and Nevada and 1.25 maf will be
used along the river by Arizona. Losses in
excess of 0.65 maf and the Mexican
commitment (1.5 maf) leave virtually no
water for the CAP. .

To make CAP feasible in the long run,
the flow in the Colorado must be augment­
ed. The BR and Congress clearly have had
in mind some scheme to augment the
Colorado, as they have advocated and
approved projects which require more water
than the Colorado now carries. CAP is
designed to carry almost two times the
average water available from the Colo­
rado.~ The BR already plans to build the
Yuma desalinization plant on the Colorado.
This will allow over 130,000 acre-feet of
irrigation return flows to be salvaged for use
in fulfilling the Mexican treaty obligation and
thus release an additional 130,000 af for
upstream (CAP) use.

Other, more ambitious projects involve
. diverting wate~ from the Columbia Basin into

From Tree Rings," 1975, t;. liv. ot Arizona Press,
400 year analysis indicates Ihe high flow between

'1906 and 1930 was unusual and the tong· term
flow is only i 3.5 mal.

53U.S. Department 01 tnterior, Report on Water
for Energy in the Upper Colorado Hiver' Basin,
Washington, D.C., July, 1974, shows Upper Basin
demand of 5.8 mat around 1990, but they must
release 8.25 (7.5 + 0.75) mat to the Low!3f Basin.

S'Cify 01 Tucson, p. 92.
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FIGURE 10
Colorado River Flows
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NATIONAL AUDUBON
1511 K Sll«IT N.W., WilS11I:-:r.lON, fl. C. 200n:; 7.02!t,(,6-GGOO

'fhe l'rc,:d,t"l\t
The \lhite lIouze
Washincton, D.C, 20500

Dear Mr. President:

The Nati~nal Audubon Society, with 20re than 400,000 me~bers, has sup­
ported and ~ill continue to sUPP9rt your forthright efforts to rcfor~ our
Nation's water resource policy. We are, however, becoming increasingly
perturbed by seeminc inconziztel\cies in that refor... effort. At this time, I
\o,ou.1d lJke to lJr.a.lIg to youe :ll:ti'utJ.VIl 11 li1:ltt<.~(" of gr:IV('. COllcern to ollr 111l~U1ber",:"

Ilhl(' .llncl '.":l"'"lally to "u" 1i\l~lIIh"n: :IIH1 ,,!I''1>(·t:rll :ill U", "tal:" of i\ ..J~,"W,

: .

.'

111m enclor:ll1[\ the lnt""t economic an"ly,;is of the ma,;sive Central .
Arizona Project (CAP). The rcpc,t by Dr. Tn01;)aS PO\;er, Chairm"n of the D;,part"­
ment of Econonics, Univcrsi~y or" }Iontnon, brings to lieht distrcssin8 inform3-'
tiol1 on henefit/cost miscil:i.::ul:ltion~ by the Burc;lu. of Rccl:lmation.

A~ (I. tllUc.: ~/1tc..'11 AIIl,~rJcHIt!: nn~ cou(:erl1t,d n)wut C}~CCl;U fedc:l"iJl up(~ndJ.nc~

Cluout lll'l:.creY con~;crv;ttion) [IntI ahout OUl" th/.i.ndllng n:ltlrcnl resourceG, '.... a arc
directin(; to you and your stuff a sel:ies of quostiolOs regardinl; this Ad­
miui~tration supported project) questio~s thot co::tinue to plague us. He
hope we may look forward to your expeditiOUS response •

. ,"Folloulnr; a 1977 revie", the Departmcnt of Interior recommended
continui1\!: construction of tl,e Centr,ll A(].zona Project even though its
bcmcfit c.o~;t r"tl0 "'''' lo"s t!l:,n 1. 0 (0,93 1",,:('<1 0:1 tho outeJCltetl 3. 25% "uthori~ccl

diGcolint r.nte and O,5f! j,,,r;r.:<1 01\ the clIrr;:;t"G.375Z d1.r.COlll1t r:Jtc).-"'hy "fW

tld.:.! project rcin!;t"tod'!

1'1"110 rcvi";1 "t"I.C"<! that
(!Ht'll1I:tl:('(l til !:OIJIl' n·!:I'{·cl·:;.1t

.Ur.!.t·,,'" Il ... l'll\1Cr',,·O."l'i b/(~.
.the (;A["I

"1:1H.·n{~ bl:ill:r.i l ClJ:..;L 'r~tlJ(l~; 11lny !;l:111 he OVC1"­

Ibvp you (·lIHl.rlllH~[l 1.0 l"{·v.te\.J tll!.!l proJeet'l Tn
rill: 10, It/ill you reclI,i::;:"iH! tllwLlu'L" J~l!v1.l~\" or

)'CThe JJ~p:lrtll\I::lt o( InterJorl~; :In:llj':;i.r: o[ the CAP found one of the
~crioll~; i.~~uC!!;) Htd.eh re;'l.i'iuC!u unrc301vcll '".:.:l~ the eC:1(;:.-~1 1:1ck 0 f \v;} tcr con­
seryflti.on in the stflte, Yct the c'lllival""t of "t le;:; ..;t holf the CAP-iou-pply
~----_...." ---_.,-----

can he re,-l1:Lzcd tl::-0ur,l1 conserv:ltion. H~s Arizol1.:J. ::'2?lc..:cntcd \,'ater conser-
vation measures durii1~ the 2 YC3rs fo110·,.,'1r:g .rc:instO:CUlcnt of the CAP? Should
not fcdc~nl fundin2 be c6ntin[;cnt on thc stntc's' t.1ki;l3 npprOilrinte conserva­
tion me~[;\1rcG?



The President
~brch 26, 1979
P.:Ige 2

l"~:'IIH~n l:wo-l:ldnll: or CAP'u "J:lb'l~ t1tII'P.1y wJ1J (~l)lIln frolll .\-J:Il".nr C:ull.fnrnln
1:.1 1.11n~:tdy lltllll}'.t thl.n \-IJ.1.1 f('(ltltn~ l.Oll }\1I1',(·.!.(!U to In·JIl1'. IHorH '-'J~It:\.~r. reoll' lIl1.!
nor til. Hon I t this require trelllenuoull alJlOunt,; of energy conuuHll'tion7 Hlly ,;hon1u
the fe.deral governHlent uue U.S. tm: dollar,; to build" project that will lIlerely
ch3n~~ \-!3tCt4 utie from Californi;t to Arizona?_. -~- .. _-,-------"

"'The CAl' will consume tremendous quantities of energy to pump water.
uphill more than 2000 vertical feet (547,000 kilowatts). It will not produce
any energy. He arc unable to conceive of a justification for federally .
financing the diversion of ,.,"ter from the Colorado 1tiver to power plants in ;z-,;'/"'<7~..

. central Arizona. \1liy arc tb.e powc.Lp;I.-,~nts..no.t .bcing.1,oCilte.<!. nS'.~!"_ t:h£_E~~_e!,? I.t.-'hA
p<,:>~;#~

>-

t'Since there is l!o.L<;;.nou,;h water in the Colo'rado River to support the CAP J);P~
if all planned projects in the Colorado River basin arc completed, docs the federal
govern.nent plan to eliminate some of the other planned projects? Or is the
plan to keep building projects until the snpply exceeds demand, and then rely
on interbasin transfers to increase the supply? Hhat is the st~~~ of t~~.( tf~ ~.

$200 billion project to bring !Vater from Alaska to Arizona? . . !v. rr''''''{;
.---- -" -_._- --.. -~.

*Continued federal' funding for the CAP was 'conditioned on the institution
o-f p,~!'cg~'."tl:.'.r_'-l;u:u1a~ion practices by the state of Arizona. JI;lve theee been
implement",l "nd, if :;0, ,Il',~ th"y ,l<!e<!unte'(

'~Shoul'd u. S. taxpnyers I money be used to provide $!!'.Qfur~=-foot wnter
to an area that presently has !Vater available for less than $6!acre-!oot7

*Azriculture consumes 89% of Arizona's'water and three~g~arters of the
cropll gro"n arc clir..ible for fcdernt '!£t::~~le"•. Should the cttlzenry nation­
\Vide spend billions of dollar,; to ennble At"ixona to continue to r..row "urplus
crops? ' .. _..._0.

,
*1n 1977 the Secretary of Interior recommended the deletion of Orme,

Hooker and Charleston dams, yet these parts of the project"-are-S'tIll a;;thorized.
Do you plan to initiate action to deauthorize these dams?._-_ .....~-._ ... -._-----_._-_._.__.==..-------.-

. Nr. President, our desire to support "later policy reform is sincere
and firm. Our.deep concern about the incompatibility of the Central Arizona
Project H.tth sound ';;'Iter 'policy is !;enuine. He earnestly hope that you will
give us the ans\"el"S to the questions '''C hove raised herein.

E.JS: tat
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Percent Adjusted
Change BIC Ralio

o 1.6

-21% 1.26

-23% 0.97
-7% 0.90

-23% 0.69
-50% .0.35

not adj. not adj.

II the BIC ratio is serially adjusted as
suggested above, the results are as follows:

BR BIC Ratio
The E:!'enefils from Irrigation

Marginal value of water
Distribution costs
Lack of dependable supply
Displaced agriculture eslewhere

M&I Benefits

Miscalculation
Cheaper alternative

.Salinity costs

Electric Power Benefits

Discount Rate

Colorado Augmentation Costs

13. THE ADJUSTED BENEFIT-COST RATIO

FIGURE 11
North America Water

and Power Alliance Plan

=:::-='======--::.:::--'-"--~--__.._0"': ,~. __ 1 IV .~

._-- ---- this wilter is indirectly delivered to Ci\P,
$160/af must be added to C/\P's costs;
similarly with more large-scale augmen­
tation projects. To do otherwise is to
segment a project and look at all of its
benefits but only part of its costs, This
inflates the BI C ratio.

the Colorado, and importing water from
Alaska's Yukon River (see fig. 11). The
former would cost well over $18 billion while
the lalter's price tag is $200 billion,55

From the point of view of the economic
rationality of CAP, what is important is that if
these augmentation projects are necessary
to realize the projected benefits of CAP, then
their costs must now be included. For
instance, the Yuma plant water will cost (in

. 1978 dollars) almost $160 per acre-foo!,56If

""Nalioml Waler Commision, Waler Policies for Ihe
Fulure, Final Reporl 10 Ihe Presidenl and 10 Ihe
Congress of IIle Uniled SIales. p. 31 7. Proposals
includi! Iransporl1llg 2.1 and 15 nl/llion aCle leel from
llle Snake I~iver in Idaho and Ihe Columbia above Inc
Dalles al costs of2../ and $/8.6 billion in 1972 dollars,.,

The Norlh American Waler and Power Alliance
proposal would imporl 110 million acre ioel annually
from Alaska and Canada. A Marc" /977 Time
magazine arlicle placed its COSI al $200 billion.

"'OR. "Colorado Rivel Internalional Sallllity Conlrot
Project Special Repoll," Seplember /973.

.' 27



_.....-..-.-...~~ ..~._~.....~--,---....._....:..._-~---

CHAPiER II
CAP AS A SOCIAL RATHER THAN AN ECONOMIC PROJECT

It may well be the case that Congress
never intended projects like CAP to be a
rational investment of federal funds. Its'
objectives may well have been social: the
support of family farms and the rational
development of interstate waters in arid
areas. If this is the case, accurate benefit·
cost analysis is still needed, for it is only
such analysis which reveals the full size of
the expenditure that Congress is making in
support of these s'ocial objectives. Biased
economic analysis such as the BR has
provided obscures the real cost of the social
aspect of the project and thus renders
rational decision making about the size and
cost effectiveness of the project im·
possible.

A reading of the Reclamation Act of
1902 (as amended) certainly suggests that
the creation and maintenance of family
farms, not simply the increase in the level of
agri.cultural output nor the cultivation of

: western lands nor the stimulation of the local
economy, were to be the primary objectives.
of federal reclamation projects. The objec·
tive was social not economic. Discussion
and justification of federal reclamation
projects since then has continued to
err.;1hasize these social objectives.

Thus the CAP has to be discussed also
in terms of how well it meets these social
objectives. The analysis below suggests
that the CAP will not contribute to the social
objective of tne creation and maintenance
of family farming opportunities or rational

28

use of interstate water because:

1. CAP may not be an agricultural pro­
ject at all. It may, instead, be an M&I
project serving some of the most pros­
perous suburban areas and industries
in the nation, which do not really need it

2. CAP will displace farmers outside of
central Arizona .

3. CAP will displace current water users
4. CAP will add to the contradictory BR

plans for the use of Coloradro River water
5. CAP will encourage continued wasteful

uses of water in central Arizona
6, CAP is not necessary to "rescue" the

Arizona economy
. 7, In addition, CAP as now designed, will

flood almost an entire Indian reserva­
tion and not support development of
Indian water resources, thus violating
the Department of Interior's trust
obligations

8. Finally, CAP will give priority water rights
to large industrial corporations who
could provide their own water without
federal subsidy

1, CAP AS AN M&I WATER PROJECT, NOT
AN IRRIGATION PROJECT

The provisions of the CAP Master
Contract allow irrigation only temporary use
of CAP water. Low flows in the Colorado will
go first to California and then to M&I water
users. Irrigators, including Indian irrigators,
in Central Arizona have lowest priority
claims on CAP. As explained by the State
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I \','.,!,', Lr1fJlf1CCr.

Municipalities and industries may
contract for water on a growth
schedule . . . During tlie interim,
the water will be used by agricul­
ture. Costs will not be allocated
to M&I use and interest charges
will not be levied until the water
is actually trnnsferoed from agri­
cultural to M&I use ... (T)his
will result in substantial savings in
interest charges . . . The fact
that agriculture will be using tlie
water not needed by cities in the
early years and the costs associ­
ated therewith will be interest­
free. permits water deliveries to
the cities at substantially lower
rates than would be the case were
the project constructed solely to
deliver water to the cities ... M&I

.water users will have a 100%
priority in the event of shortage,
agriculturat uses will be dried up
completely before M&I users are
called upon to share a shortage
. . . (A) II contracts and agree­
ments for CAP water, including
those with the Indians, will include
this priority ..." (Emphasis added.)

Thus irrigation is being used as a
temporary recipient of the CAP water so that
CAP can be built before it is actually needed
by M&I users without Arizona suffering the
wasted investment costs. The interest-free
loan provision for agriculture is being used
to lower the costs of a prematurely built M&I
water supply system.

As indicafed above, these provIsions
guarantee that CAP will deliver only a ten to
twenty year dependable water supply to
irrigation, Given that irrigators will have to
both install concrete-lined distribution
systems and reduce their groundwater
pumping before they are eligible to receive

"Mr. Wesley Sleiner's presenlalion made to Ihe
Mayor and CounCil 01 T(}cson. February 8. 1974.
Heprillied in Cily 01' Tucson, "The Central Arizona,
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CAP water, CAP waler may be no bargain at
all. Only those water conservation districts
on the main canal who already have
concrete-lined distribution systems may
take CAP irrigation water. Only Maricopa
County Water Conservation District No.1,
Roosevelt Waler Conservation District, and
Salt River Agricultural Improvement District
may take water. Together they have
requested 459,165 aflyr of CAP waler, M&I
requests for the inilial years are low, while
the initial delivery CAP can make is high,
1,600,000 af I yr, Thus as much as 700,000
af may remain unused in the early years of
the project. An enormous investment would
sit half idle.58

The BR admits this problem, In a letter
dated May 23, 1975, to Representative
James Sossaman, a member of Arizona's
legislature, the BR stated:

We recognize there will be
considerable expense involved by
the irrigation districts to build
distribution systems to take CAP
water . . . Perhaps only those
districts with existing improved
diSlribution syslemsthat are
located near the main CAP con­
veyance system will find it
feasible 10 contract for irrigation
water.

The Secretary must consider
each request for a distribution
system Federal expenditure
(whether it be under the $100
million 'authorintion mentioned
above or any other program) on
the merits of that particular
application. The Secretary would
need assurance, under any appli­
cation for Federal expenditure,
that there is an adequate water
supply to sustain the agricultural
production or to serve M&I pur­
poses provided by a district

Project," pp. 67 ·70 (emphasis added).

""W.S. Gookin, "Status Report," op. cil., p:.. 3.3.

... • r
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Thus, irrigators may not be able to afford
. to use CAP water during the early years

when it is available and in the later years will .
have access only to a contingent supply of
surplus water, i.e., to no dependable supply
of irrigation water. To again quote the
Arizona State Water Engineer: "Obviously
the project (CAp) is now municipal and
industrial oriented. Agriculture's use of
project water will only be temporary."

Clearly, the current design of CAP aDd
its water priorities and allocations are not
aimed at maintaining and supporting family
farms.

This was not always the case with CAP.
As originally designed in 1941' only 12,000
af/yr were to go to M&I water. In 1962, the
SR upped this to 112.000 at/yr. In the 1967
"Summary Report" prepared for
congressional authorization, the tolal
amount of M&I water rose to 312.000 af/yr.
The SR now talks of over 600,000 afiyr of
M&I water.

Despite the lack of dependable water
supply delivered to irrigators CAP may still
be conceived of as primarily providing
benefits to agriculture if one accepts the
earlier discussion that CAP is not needed by
the Metropolitan areas in order to guarantee
an adequate· supply of 1V1&1 water.
In that case CAP may be conceived
primarily as delaying the pressure on
irrigated farms surrounding the Metropolitan
areas to sell their water (or have it taken by
condemnation). In this situatien CAP
removes the cities as competitors of the
water currently used by agriculture and
allows some farm operations which would
otherwise sell out to· municipalities to
continue in operation.

In this sense CAP supports continued
,irrigated agricultural pursuits. but it does not
"save" farmers any more than restrictions
which forbid residential subdivision of
agriculturql lands "save" farmers. Farmers
are handsomely rewarded for their "loss".
Economic patterns and life styles are,
however drastically modified and many
Arizonans may wish to avoid this if possible.
CAP would be an ineffective and very
expensive way of doing this. Waler
conservation (improved efficiency in water
use) on farms, in cities and in industry would
be far more cost effective. In addition, as will
be pointed out below, only those farms

sufficient to repay
(Emphasis added.)

al iI level
the cosl.

This same rrol>lcm W;lS ;llso admilled by the
Executive Director of Ille Arizona Water
Commission in ;l leller daled March 25,
1975, to nepresenl;ltlve J;lmes Sossaman
in response to a question concerning the
ability of irrig;ltion districts to finance
irrigation (listril)ution systems. Among other
things, the Executive Director stated: "This
is not to belillie the problem. It is a serious
problem. Some dis/nets may well find it an
impossible one." (Emphasis added.)

The Secretary of Interior has admitted
the same problem:59

The non-Indian agricultural
interests have also expressed a
concern that because of the M&I

. priority, the supply of project
water after the first 20 years
lor non-Indian irrigation uses will
be contingent, and it will be
difficult for any of them - to fi­
nance the construction of the
distribution facilities necessary to
take advantage of the project
water supply. Unfortunately, this
problem is inherent in the fact
that the Central Arizona Project
was not planned to nor can it
provide a total solution to all
of the water-user problems in
the region.

4

J

"Federal Register, Vol. 41, No. 202, p. 45886,
October 18, 1976.
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4. FEDERAL WATER PLANNING AND BR
PROJECTS
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'
I .~ ",',,;liCill!lIlIW villtJcd crops 'Nil I not be al)lc California users should not bc hidden or

;;J Lu,"pulC lor wclter. Agricullure proclucing ignored, nor should the costs of any
/liqll'Y valued products will not be threat- Colorado augmentation scheme needed to
cried. Thus agricullure as a whole in Arizona support various SR projects be accounted
is. not threatened by urban demands for for only later, after CAP, CUP, etc. are built.
water. Low farm prices and suburban
growth and spawl over fertile bottom lands
have been in the past and are now far more
serious threats.

2. DISPLACEMENT OF FAMILY FARMS
ELSEWHERE

As pointed out above, SR projects
'vYhich subsidize the expansion of the

, production of crops whose prices are
already depressed due to over-production
do not h~ family farming in the United
States. Such projects do the opposite: they
depress farm prices and threaten unsub­
sidized farms. They are in direct conflict with
U.S:-:-Oepartment of Agriculture programs
which seek to support farm prices by
reducing acreage in pr6duc.tion. The chief

•threat to family farm;; j, the past, now, and in
the future, is inadequate commodity Qrices.
SR projects make this problem worse and
thus are no! consiSTent with the
Reclamation Act's intention of supporting
and stabilizing family farms.

. 3. DISPLACEMENT OF CURRENT WATER
USERS

California cities are currently using the
water CAP will divert into Central Arizona.
Thus the support CAP gives Arizona cities is
at the expense of California cities. This may
be a byproduct of a conscious social policy:
the equitable sharing of the Colorado River's
waters by the states througll which it flows..

·CAP was intended to provide Arizona with its
"fair shre," although the authorizing

. legislation by giving California a priority
claim on the Colorado may prevent this.
Even if this was the intention, the cost to

row.S. Gookin, p ~. .
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The federal government is committed to
encouraging rational water resource plan­
ning especially for interstate waters. SR
projects such as CAP work against such
rational water planning.

Lf.'I A -
With Department of Interior and SR

help, and based upon contracts with the Jc,

Secretary of t e Interior, California water r/j,.
projects weu; constructed to put to use Arz.-.
5,362..000 at/yr of water from the main- r A
stream of the Colorado River. California is ~ r
currently using over 5,200,000 af /yr of that 1,r7~"-¥
expected supply of Colorado River waterE 7
The BR, through CAP, will now reduce
California's supply of Colorado water 20
percent below the design capacity of the -\.
Ca]ifornia_ projects. -Meanwhile, the SR ( :;-",
urges the rapid development of the Central ~••,~
Utah Project which would divert Colorado
water to use in the Bonneville and Uinta
Basins of Centraf Utah. The rapid develop-
ment of Utah's share of Colorado water
would leave CAP short of water. The BR's
CUP and CAP are in conflict just as the BR's
CAP and existing BR California Qrojects are
in conflict. What the BR is doing is

'proceeding in a patchwork sort of way,
proposing one project after another, treating
each as an independent, unrelated project.
The result is the opposite of water resource
planning: gross confusion and the waste of
billions of dollars of investment funds.

The SR has an answer to the mess its
projects have created on the Colorado. That
is to build still anolher project. one far larger.
than any previously built: the diversion of

I.

WI •
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ColumbiQ niver water into the Colorado to
"rescue" its Utah, Colorado, CQlifornia, and
Arizona projec;ts: The cost of this project, of
course, has not been included in the
economic analysis of any of these other
projects. Instead, the salvaging of these
investments and the political influence of
those who have come to depend upon them
will be used tu justify and support Colorado
augmentation plans.

This is the worst sort of piecemeal,
contradictory, patchwork planning. The
federal agency which could best assist in
water planning in the West, is doing the
opposite. CAP is a piece and product of this
irrationality.

5. WATER CON SERVATIO N AN 0
GROUNDWATER DEPLETION

Arizona's economy is water "short" not
only or primarily because of its arid
environment but because of its water law.
As the City ofTucson's CAP Report stated:61

"Arizona's water supply issue is not so much
one of a limited amount of water, it is a legal
problem ...." Although this contradicts one
of the most fundamental articles of faith in
the West, Arizona's current water problems
are human-made, not nature imposed.

CAP is intended to rescue Central
Arizona from excessive groundwater pump­
ing which is depleting the underground
aquifers and threatens to leave Arizona with
either costly deep-pumped w'lter, or, in a
few areas, almost no groundwater. From
the very 'beginning the BR and Depart­
ment of Interior realized that the ground­
water problem was at least partially a
legal one: under Arizona law groundwater

"City 01 Tucson, p. 27.

"Seven percent capital costs, 50-vear life allyr
delivered, OM&R costs included; interesl during
construclion included. I3R "Prelim/narv Data and
Inlorma/lon Sheels." March 15, 1977, p. 4 is IIle source
01 the capital cost and OM&R costs il/localcd to
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belongs to whomever owns the land above
it. That person (if they have a legally
established well) may pump 85 much water
as they wish. Since the aquifer from which
they pump is a common aquifer shared by
many different groundv/ater users, land­
owners know that if t11ey individually
conserve in their use of water, this is not
likely to save any water for the future. If they
do not pump the water out. others will, and
those conserving will simply lose the water.
Thus there is no incentive (other than the
cost of pumping) to conserve in the use of'
water. In earlier years, when the ground­
water table was high and energy costs were
low, groundwater was almost free and was
squandered on uses of marginal value. This
problem continues.

CAP by itself not only does not solve the
problem. It may delay the day in which
Arizona is forced to adjust its water law to
conserve its dwindling groundwater sup­
plies. By providing water at a low, subsidized
price (with much of the cost hidden in
property taxes and electric power rates)
CAP encourages continued wasteful uses
of water. Some irrigators for instance, will
pay $2.00/ af plus S18.00/ af in OM&R costs
for water which costs more than $110/ af to

. provide.62 Although agricultural recipients of
CAP water must reduce pumping, their
neighbors may well increase their pumping.
Municipal and industrial CAP customers
need not reduce their pumping at all. Thus
CAP offers no solution to Arizona's ground­
water problems except to temporarily
reduce the pressure for change in its water
law.

Congress did not intend this. It has
always linked funding of CAP with reform of
Arizona water law so as to encourage

agricul/ure. For the tolal CAP delivery ·system
including M&I waler, Ihe annual cost per acre·lool is
$110 capilal cost and $31 OM&R coSIS tor alolnl 01
$141 per acre-loot. (U.S. Department 01 Intcrior
Water Projects Review, CliP. IIpnl, 1977, p. 1) 1-1 -78
BR Project Dala Sheet SllOW annual charges 01
$25.26 lor O&M and $2.00 lor construclion lor alotal
01 $27.26.



conservatio·n. Tho' public law authorizing
CAP required conserv,Jtion practices as a
condition for CAP waler63 Arizona has not
responded with tho required water law
reform but neither has the federal govern­
ment enforced these legal pre-conditions
for the building of CAP.

As a result, billions of U.S. tax dollars will
be spent so that some of the richest and
fastest growing suburban communities in
the West can be provided with water they
could provide more cheaply themselves,
and Arizona farmers can grow alfalfa hay in
the desert, paying less than 1/ 5th the cost of
that water. The subsidized low prices
encourage waste both on the farm and in the
cities. This commitment of federal re­
sources serves no known national social
objective. It seems to do the opposite.

6. ECONOMIC GROWTH AND STABILITY

• The primary explanation given for CAP
is to rescue the Central Arizona economy
from a dangerous dependence on ground­
water mining and avoid the inevitable
collapse of the economy when that
groundwater "runs out." This would seen to
be a reasonable national social objective. It
is. however, a false justification for several
reasons.

A) There is no impending water crisis.
The Executive Director of the Arizona

Water Commission, who is also the State
W...ter Engineer, in a recent position paper,
has started:64

The tact that we have a water
problem is undeniable. Arizonans
are consuming water at almost
twice the natural replenishment
rate. This is possible only through

. the overdrafting or mining of
groundwater reserves ....

63u.s.C. 1524 (a), (c) and (d).

"'Quo/cd in Arizona Hepublic slory. p. B-1, Seplem­
ber 4, 1977. Emphasis added.
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The stale's water problem,
then, while serious, is long-term in
nature. It is not immediate. It is
cause for intelligent planning and
corrective action, but not for panic.

Fortunately, however, the
state's groundwater reserves are of
very great magnitude, sufficient to
support growth in most developed
areas for a long period of time
even though no remedial actions
are taken. (Emphasis added.)

B) Arizona will not "run out" of
groundwater.

The limits of Arizona's groundwater are
unknown. But it is known that they go to
depths of over 1,000 feet and involve
hundreds of millions of acre-feet. What will
happen if Arizona does nothing and CAP is
not built is that groundwater levels will
continue to fall and the cost of pumping
water will rise. Water will not "run out," it will
get more and more expensive to obtain. This
will lead some low-valued uses of water to
be abandoned. Alfalfa and feed grain
production will be among the first to be
affected.65

C) The growrh of the Arizona econo­
my will not be stopped by the
water "shortage."

As water costs rise, water will shift from
low-valued uses to higher valued uses. An
increasingly scarce resource will move to
more productive uses. Orchard, fresh
produce, colton, and cattle-fattening (feed
lots) as well as municipal and industrial
water users will be able to bid the water
away from other uses. But the higher cost of
water will also lead farmers, municipalities,
households, and industries to use the water
more carefully. Some water-intensive but
low-valued economic activities will move
out of Arizona or grow more slowly as

.Arizona's economy focuses on economic

"'Kelso et a/., Water Supplies and Economic Growth
in an Arid Environment: An Arizona Case Study,
UniverSIty 01 Arizona Press, 1973.
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activities in which they can best compete.
Just as Montana does not Iry to grow citrus
fruit for. export (it could under a huge, healed
dome), Arizona will cease producing water­
intensive, low-valued crops in its deserts.
This does not represent a disaster from
which Arizona needs to be rescued. It
represents a rational adjustment to Ari­
zona's resource and climatic limits. As
Kelso concluded his study of the effects of a
limited water supply on Arizona's economic
growth:66

Water suppties in the state are
adequate for continuous growth
of the state's economy. What are
needed are policy actions to facili­
tate changing structure of the
state's economy and the transfer­
ability of water among uses and 10­
catiorjs of use. Currently, the water
problem is a management, an in-,
stitutional, a policy problem - a
problem of demands for water more
than one of supplies - a problem
of man-made rather than of nature~
made restraints.

D) CAP will maIm only a minor con­
tribution fo solving the ground­
water depletion problem.O]

With water delivery at the projected (if
uncertain) rate of 1.2 million acre-feet per
year, the Central Arizona Project would be
able to supply about 55 percent of the
existing groundwater overdraft. Projections

. of the Arizona Water Commission indicate
that, assuming a 10 percent decline in
agriculture by 2020 and continued rapid
growth of population and industry, the
overdraft in 2020 will be 80 percent of its
current level even with the water from the
Central Arizona Project.68

If Central Arizona Project water deli­
. veries were to fall to their possible low of 380

"Ibid., p. 256.

·'Taken Irom U.S. Department 01 Inlcrior, "Water
Projccts Rcview: CAP," p. ,.

""Arizona Waler Commission, "Arizona Slale Waler
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thousand acre-feet per year, they would
represent only 17 percent of the existing
overdraft. Hence, the issue of mining of
groundwaler in Central Arizona will not be
resolved by or in the very long run even
significantly affected by the Cenlral Arizona­
Project. Rat/ler, the groundwater mining
issue is one of what levels of groundwater
depletion are accepti1ble or appropriate,
and when will Arizona take the actions
needed 10 achieve these levels.

E. It is not just or primarily "family
farms" that will be saved.
Corporate investor-owned agricultuie

has made substantial inroads into Arizona's
agricultural economy. For instance, in 1973
ten large corporate farms controlled rnore
than 50 percent of all the irrigated acreage
in Pima County (Tucson). Much of the other
half of the irrigated acreage was also owned
by corporate entities such as Tucson Gas
and Electric and Transamerica Trust
Number 7207, etcbQ It is not al all clear that it
is a national social objective to support this
sort· of corporate agriculture with heavily
tax-subsidized irrigation water.

7. INDIAN IRRIGATED AGRICULTURE

CAP would flood the Yavapai Reser­
vatiOilai Fort c owe. These Indians
s ruggled for a long period to have part of
their homeland given back to them.7° The
federal government, through the SR, would
now forcibly take it from them and flood it
with the Orme Darn. The tribe has voted to
oppose CAP's Orme Darn.

Arizona's Water Commission interprets
the contract· between the Secretary of
Interior and the Central Arizona Water
Conservation District as giving Indian as
well as non-Indian irrigators a water priority
second to all M&I uses. Thus non-Indian

Plan, Phase II, Allernative Futures." February, 1977.
.9City 01 Tucson, p. 35.

'OSigrid K/lcra,_ed., The Yavapai or FOri McDowell.
Arizona Stale University, Anthropology Dcpartment.



municipal and industrial water uses can
deprive Indians of any dependable waler
supply from CAP.

Both of these would seem to violate the
Department 01 Interior's trust responsi­
bilities and undermine the pursuit of a major
national social objective.

8, INDUSTRIAL WATER USE

Large mining companies and very
profitable energy corporations would. under
CAP, receive priority rights to subsidized
water, while family farms go without water. It
is not at all clear that il is a national social
objective to subsidize any large industrial
corporations, especially if this subsidy
comes under the Reclamation Act and is at
the expense of family farms.

"
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CHAPTER III
THE LOCAL BENEFITS AND COSTS OF CAP

The above analysis looks at the CAP
from the point of view of the nation: the
efficiency of the investment and the
attainment of national social objectives.
This is certainly appropriate given that
hundreds of millions of federal dollars are
proposed to be spent on it. However,

. farmers and business firms in Central
Arizona may not care about what the nation
or Congress intended. They may care only
about the benefits and costs they will face
and may disregard that part of the cost
which has to be paid by the rest of the nation.
Although this is a very understandable point
of view and the point of view which will be
adopted in this section of the report, it is a
point of view which in a larger perspective
may lead the residents of Central Arizona
and all other American citizens to be worse
off.

The benefits of federal expenditures
usually go to a fairly small, easily identifiable
group. The tax costs are spread over the
whole population and per taxpayer, for any
given project, are quite small. Thus the
support for the project is likely'to be strong'
and vocal, for individuals see a "free lunch."
But those taxpayers who will pay for the
"free lunch" never organize in opposition.
They are too diffused and the tax costs
appear small. The results are a proliferation
of hundreds or thousands or such projects
benefitting special interest groups and
very sizable and growing federal tax bills.
The narrow focus on the "free lunch" which

"BR" "Preliminary Information and Data Sheels, " p. 4.

ignores the tax bill someone pays means
that all taxpayers, inclUding those in Central
Arizona, face much higher taxes than they
otherwise would. Only if all taxpayers lake a
"statesperson" type perspective and reject
the "free lunch" perspective can tllis'
negative result (often called "pork barrel")
be avoided and gross waste of federal tax
funds be reduced.

However, in order to understand both
the local support for and opposition to the
CAP, one must look at it from a local, central
Arizona perspective.

1. THE FEDERAL INVESTMENT GIFT TO
AGRICULTURE

The BR estimates the irrigation
investment to be $658,265,000.71 At 7
percent capital cost it would take a payment
of $47,695,000 per year to pay this
investment off., Irrigators will pay only
$58,470,000 over the entire 50 years or an
average of $1,169,400 per year. Thus CAP
will be conferring on the irrigators an annual
investment gift worth $46,529,000 a year for
50 years. This, at 7 percent copital costs, is a
capital gift of 5642,127,000. It the average
size of a farm receiving CAP water is 400
acres and if 600,000 at are availab!e to
agriculture on the average and 4.4 a" / a is
the canalside water requirement, then 341
farms will receive an investment gift of
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$1.883.000 per farm.72

All of this inveslment gift does not come
from the feeJeral government. Property
taxes. mostly paid by municipal residents
and industry. contribute $328.933.000 over
the 50 years. This amounts to an annual
paym,ent 01 $23,840,000 or 50 percent of the
investment gilt to irr;gators. Thus the gift is
provided on a "fifty-lifty" basis by urban
residents and the federal government.

The size of the federal gift or subsidy is
clearly huge. This takes some explanation,
for it 'is not obvious why the lederal
government should be making such
sUDstantial subsidies to such a few farm
families.

The explanation is that the size of the
.subsidy is obs'cured to both Congress and
the general public by the BR accounting
techniques. The BR seems to be acting in
such a way as to maximize the flow of
f~deral tax dollars to the farms the BR
projects serve rather than as a rational
investor of public monies. Since the size of
the flow of funds might be objected to by
congressional representatives from other
areas. a variety of devices are used to
obscure it.

a. The BR calculates "repayment
capacity" at the beginning of the project

.when crop yields. farm size. arid net income
are low. On the basis of this a fixed water
charge is set. This charge per acre-foot then
remains constant over the 50-year
repayment period. The benefits of the
project which are used to justify the project
are calculated at a time half-way through
the life of the project when yields are
assumed tobe very high and net income is
100. Thus repayment capacily is no/ based
on' the actual projected increase in net
incomes the farms receiving the BR water

"TI,e average size farm in Pima County in 1973 was
520 acres. Ti,e Gil estimated in 1966 IIlat "the most
economical farm size In ltJP project Jrea was Jfound
480 acres of cullivared land. Tl1is size larm would
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earn. It is based upon a subst<lntially lower
amount. The SR, in 1966, calculated that the
repayment capacity per acre-foot as only
$10.88 per acre·Ioot but that the actual
benetits (additional net income) per acre­
foot was over $33.00. The charge for the
water was to be less than one-third of the
value claimed for the water.

b. In indicating what part of the total cost
of the project will be repaid by the recipients,
the BR simply multiplies the investment
repayment by the total number of acre-feet
and this times 50 years. The total sum of
repayments turns out to be 9 percent of the
capital investment. Thus the BR s.uggests 9
percent of the cost is being repaid. As seen
above. the truth is that just a little over 2
percent is being repaid. The SR gets the
larger estimate by equating the value of a
dollar paid out now to build the CAP with a
dollar received 50 years from now. In fact. a
dollar to be paid 50 years from now is worth
only three cents, not a dollar. at the current
minimal discount rate of 7 percent. Thus the
stream of annual repayments is worth
$13,165,900. not the BR's $58,4 70.000.

c. In an inflationary period. to' set
repayments in fixed dollar amounts is to
assure that those making the payments pay
back dollars of substantially less value than
the dollars invested in the project. Inflation at
5 percent for 20 years will make a dollar 20
years from now worth only 38 cents. Thus
the actual value of the repayment is
substantially reduced.

d. All of this "investment" in irrigation is
not really for irrigation purposes. The reason
that the "gift" to irrigators seems so large is
that much of the M&I (and possibly power)
investments are being classilied as
irrigation investments. This is possible
because many of the f.:Jcilities are joint
fpcilities, serving several purposes. The

permit full usc of the machinery necessary to operate
(he farm." Due to the 160 acrcage limitation. the DR
has uscd the fiction of a 320·acre farm cven though
IIw acreage limitation is regularly ignorcd.

."$ '"
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costs of these have to be divided Clmong the
various functions. This is done on the basis
of "remaining benefits." If agricultural
benetits are exaggerated relatively more
than M&I and power benefits, more of the
joint investment costs are Clssigned to
agriculture. The advantages of doing this
are two-fa/d. First, the agricultural
investment is interest-free. So ltlat the more
of lhe CAP capital costs assigned to it, the
lower are the total repayment costs.
Second, the use of revenues produced by
other federal electric generating facilities to
subsidize agriculture has far more support
than the use of those funds to subsidize
private energy companies or urban lawn
watering. Most of the investment costs
allocated to agriculture are not paid by area
residents at all but by federal power funds.

As pointed out above, this "gift" to agri­
culture may just be a ploy to assign CAP
M&I water interest free to agriculture until
M&I needs it. If agriculture never uses the
water, clearly this is' a gift to M&I, not
agriculture.

2. THE FEDERAL INVESTMENT GIFT TO M&I

BR assigns $560,179,000 to M&I
investment. This amounts to $40,590,000
per year at 7 percent over 50 years. Water
users repay directly $486,985,000 over 50
years with 3.342 percent interest. This
amounts to an average annual repayment
on capital of 520,420,000 per year, a capitaf
value of $281,811 ,000. However, all of this is
not a contribution from the federal govern­
ment. Ad valorem taxes pay 573,194,000
over 50 years or $5,304,000 a year in
annualized payments (using 7 percent
capital costs). Thus one-quarter of the
subsidy to M&I water users comes from
property taxes. If property taxes are
distributed approximately tile way water use

"In fact. repayment will be carried' out in a more
complex way I/wn me;/cated above. Since the
irrigation investment 1$ Interest· free while M&J
requires 3.3·12 pc/cent /flte"est. a/I 0/ M,~/ will be paid
all first, then 1/10 Iflig,l/lOn portion Will be paid olf. This
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is, this m8Y not be a subsidy. The federal
subsidy to ME,I reduces to a capital vCllue of
5208.530.000.73 The federal subsidy is
about $30 per acre-foot per year if 500,000
af /yr of M&I water are availClble.

3. THE EFFICIENCY OF GIFT GIVING

The above figures underfine the size of
the "subsidy" to the loca/ area and no doubt
explain some of the strong local support.
However, there is also local opposition. The
reason there is not unanimous support for
the project is that the above numbers
exaggerate the benefits, understate the full
costs, and say nothing about the distribution
of costs and benefits.

A federal investment of one dollar is not
necessarily a local benefit of one dollar. If
the federal government invests in a totally
useless or duplicative project, the dollars
may become benefits 10 no one for they
provide no valuable goods and services to
anyone. Thus to say the federal government
is investing almost two million dollars per
full-service iarm in CAP is not to say ttle
farm gets those millions of dollars worth of
benefits. If the project does not dependably
deliver water or the water is not needed,
there may be no gain to any farms and, in
fact, may make the farm worse off. The point
is that there are efficient and inefficient ways
to give gifts. A highly efficient gift would
provide the recipient with as many, or more,
benefits as th8 cost of the gift. An inefficient
gift is one which provides pennies in
benefits for each dollar of cost or actually
leaves individuals worse off as a result of the
gift.

As argued above, irrigators receive the
equivalent of a $1,883,000 investment gift
per 400-acre farm, or an annuClI invest­
ment gif17· of $136,450 per farm for 50 years.

however. is merely an accounting trick to minimize
inlerest clwrges. It docs nor change real costs.
"The payment which would be reqUlrcd if this capital
investment were to be paid all al 7 percenllnterest
over 50 years.



The Bn estimate ot tile ilnnucil benelits from
irrigation is S102,600 per 400-acre farm.
That is, even using the BR's inflated
estimate of irrigOltion benefits, 25 percent of
the gift is lost. If we use Ihe S16/af marginal
value of irrigation wOlter, the present value of
the benefits 01 water is 5335,360 per farm as
opposed to the 51,833,000 free investment
CAP makes. Here 82 percent of the gift is
lost in the transfer because it provides such
a low valued benefit :It such a high capital
cost. It is a very inefficient gift.

4. THE B/C RATIO mOM A CENTRAL
ARIZONA PERSPECTIVE

Given thaI irrigators will only have 10 pay
back 2 percent of the investment cost of tile
irrigation portion of Ihe project, irrigation
benefits can be extremely low compared 10
the BR estimates, and the BIC ratio as seen
by farmers would still be greater than 1.0.
When one pays only fwocents of each dollar
of costs, benefits do not have to be very high
to calculate a net benefit. This explains why
·projects which are extremely irrational from
the national perspective often have con­
siderable local support. As will be seen
below, however, there are significant
additional costs irrigators and M&I water
users will have to pay besides capital costs.
These additional costs may significantly
modify the attractiveness of CAP to local
residents.

5; LOCAL COSTS OF CAP IRRIGATION
WAtER

Although Ihe CAP irrigation water will be
sold at canal-side for the extremely low
price of $2/af. these are notlhe only costs
paid by irrigators for the CAP water. The
operaiions and maintenance (O&M) charge
is· likely to be over $25.00 per acre-foot.75 In

"BR, "Project Data Sheer", January I, 1978, lisls
annual O,<;M cl>2fges as S25.26 (S13,630,OOO/yr
divided by 766.700 [;1). rhe Woller Prolecls Review
Team calculated 1!1eannualOM&R COSIS associDted
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addition, each farm or irrigation district wiil
have to build a concrete-lined distribution
system. In 1967, the BR calculated that such
a system would cost S340 per irrigated acre.
If construction costs have doubled and one
uses 7 percent interest rates instead of 3':4
percent, the annual cost, as the BR
calculates it, would now be S80.00 per acre
per year, or $21.05 per acre-foot per vear
(assuming the BR's water requirement or 3.8
afla at the farm headgate). Thus the total
annual cost per acre-foot comes to over
$48.00. This is not cheap water. More
importantly, a 400-acre farm would face

.hundreds of thousands of dollars worth of
investment to provide a farm delivery
system for a very undependable supply of
water. To many farmers or their bankers the
costs and risks are likely to be too great,
despite the support from the urban property
tax and the federal subsidy.

6. THE LOCAL COSTS OF M&I WATER

The City of Tucson has calculated that
CAP M&I water would cost the city $134.50
per acre-foot - even though CAP will
directly charge only $32.50 per acre-foot at
canalside. In addition to the canalside
charge, there are O&M costs, the property
tax levy, transmission costs, treatment
costs, and household damage done by the
increased salinity.76 This $134.50 compares
with the current cost of $20 per acre-foot.
Again, despite the substantial federal
subsidy, the costs of M&I water are high
enough to generate considerable doubt on
the city's part about the advantages of CAP
and some considerable opposition among
some of the urban residents. As the City of
Tucson's Staff Report on CAP concluded:
"CAP is a heavy cart before the horse of
water law reform."]]

with tota/CAP waler delivery at $31.00/ aI, p. 7.

'·City 01 Tucson, p. 61.

"Ibid., p. 128.
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7. A' SUMMARY or: THE COST or: CAP
WATER TO A~IZONA

If the 1,200,000 af average annual CAP
supply is split 510,000 at to M&I, 450,000 af
to irrigation, and 240,000af to Indian
irrigation (on which no water charge is
levied), the total average annual cost to
Arizonans will be $103,020,000. Again,
despite the sizable federal gift and subsidy,
CAP will cost Arizonans a terrific amount of
money. Its water will not be cheap. The
present value (in 1977 dollars) of these

We lisillere tile out-of-pocket expenses
Arizonans will face to use CAP water and
then total them up to get an annual total cost.

.-.... The ad valorem"tax is listed under irrigation,
even though it will be paid primarily by urban
residents, because SR assigns most of the
tax revenues to payment for the irrigation
portion of the CAP.

Irrigation78

annual cosls incurred for fifty yems by Ari­
zonans is almost one ;Jnd a h::!1f billion dol­
lars, $1,421,753,000. The tot::!1 doll;Jrs paid
out will be $5,151,000,000.80

8. THE AD VALOREM TAX BURDEN

A. A large part of the joint construction
costs are attributed to agriculture where
no interest need be paid on them; this
lowers the cost of M&I water.

S. Agricullure will be assigned the water
until M&I needs it; this too cuts interest
costs on an M&I project to zero in the
interim.

C. SR may not have been' able poli­
tically to get authorization to build only
an M&I water project to prosperous
cities and profitable industries; agri­
cullure may have been used as the
cover to get the federal dollars for an
M&I project.

Given the uncertainty about whether
CAP serves agricullure at all, it is dirticull to
discuss Ihe equity of having urban properly
taxpayers help subsidize the irrigation
investment. When one looks at how lillie of
the proporty tax is paid by farms and how
little of the reimburseable CAP costs paid by
Arizona residents are paid by agriculture (5
percent) while the Arizona Water
Commission Report, Phase II, projects that
agriculture will receive almost two-thirds of
the CAP water, it is easy to conclude that
urban residents are being unfairly treated.
However, agriculture may really be
indirectly subsidizing M&I water and urban
areas because:

$21faf

$48/at

·$2faf
$25fal

$51 faf
$25 fat
$t5 fat
$25 fat
$22 fat

$138fafTotal

Water Charge

O&M

Distribution
System

Total

M&J79

Water Charge
O&M .

Distribution

Treatment

Salinity Damage

"BR. "Preliminary Inlormation and Dala Sheets,"p. 4.
The OM&R charge listed there is $17.28/al but the
Project Data Sheets dated Jan. 1, 1978, tists .
$25.26/aI, white the Dept. of Interior's "Waler
Projects ReView: CAP", Aprit 1977, p. 7 projecls
$31.00/af. The BR assigns much 01 the ad valorem
lax leVied on Arizona property to help finance CAP 10
irrigalion repayment. Smce this falls mainly on urban
residents. it is not listed flere as a cost 10 irrigators.

Project," Arizona Review, April, 1977. pp. 19-20 and
p. 47. their ligure is very close to the City 01 Tucson's
estimate. Their figure is very ctose to the City of
Tucson's eslimale, op. cit. TIJc $51 M&I water charge
implicitly inCludes Ihe ad valorem properly tax le'lied
on Arizona property to support CAP. Since this lalls
mainly on urban residents, il seems more appro·
priate to list it as a cost to M&I waler users.

;
19Taken Irom Oarr and Pingry, "TtJC Central Arizona

W((lrrigation. 450,000 al x $48/at) + (M&t: 510,000
al x $138/ al + interest)l x 50 years.
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possibility that CAP will "savc" farms while
providing water to cit ips wllich do not really
need it. This suggests that CAP is primarily
an agricultural projcct, which uses the tax
on urban property and the higher water rates
paid by urban residential, commcrcial, and
industrial users to subsidize agricultural
water. Thus it is not clear who is subsidizing
whom within Arizona's population.

9. THE DISLOCATION OF THE YAVAPAI
INDIANS

Payment of "fair market value" for
Indian lands to be flooded and relocation
costs of families to be mo'/ed does not fully
compensate a people for the loss of their
homes and homeland. Thus listing the cost
of lhis relocation and property purchase
understates the real costs involved. Given
the Yavapai refusal to accept the BR offer,
one knows that it is not full compensation.
From an economic point of v.iew. the amount

..
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of compcnsation whicll would convince the
Yavapai to volunlarily surrender their lands
and homes would be the appropriate
measure of the costs involved.

10. ENVIRONMENTAL COSTS

The BR does not attempt to quantify any
environmental costs and benefits except to
calculate impacts and "recreations days" to
which are assigned a given value. The
incalculable environmental costs of lost
and irreplaceable riverine habitat for
.wildlife (inCluding endangered bald eagles)
and live water recreation were not included
by BR. Thus most environmental costs,
especially of the CAP dams go unaccount­
ed for. What is not quantified is no less real.
The environmental losses are as real a cost
as the costs of concrete or electric pumps.
Their absence is another indication of the
underestimation of the costs of the project
to Arizona and an overestimation of the net
local benefits.



CHAPTER IV
ALTERNATIVES TO CAP

Given that CAP is a grossly inefficient
investment from a national point of view,
does not support the pursuit of the national
social objectives, is a very inefficient gift,
and imposes costs on many individuals and
municipalities, one has to ask' what
alternatives there are and to what alterna­
tive uses these federal funds could be put
which would avoid the problems detailed
above. The nation, through Congress, has
indicated its willingness to invest almost two
billion dollars in supporting agriculture and
water development in Arizona. Can this be
done better than with CAP?

We list here and briefly discuss several
alternatives to the CAP as a concept as well
as other allernatives which, in combination,
would represent a far better use of those
billions of dollars which CAP would
consume.

1. WATER CONSERVATION

Since it consumes 89% of the State's
water, agriculture should be the obvious
target for water conservation. The equiva­
lent of half of the CAP supply can be realized

8'Arizona Waler Commission. Waler Conservation in
Arizona (Draft). June 1977.430,000106-10.000 acre
feet per year can be saved through a 10 to 15%
reduction.

82Arizona Farmer·Ranchman, July 1975, p. 14.
Farmers in soul/,easlern Arizona (Cochise County)
are shifting to cenler pivOI sprinklers and re3/izing a
wCllcr savings of more tl1<Jn one (llird.
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through more efficient use of Arizona's
present water resources. 81 There is litlte
incentive to conserve, however, both
because water is so cheap and the State's
laws actually discourage it. As measured by
its price, water is the cheapest commodity in
Arizona. The price of surface water in the
Salt River Project, where it is subsidized with
electrical revenues, is only $5 an acre fool.
The rising cost of energy has caused some
conservation of groundwater.82 However,
Arizona's groundwater code generally en­
courages a "race to the bottom of the weil."
Adjoining landowners will pump water from
under a farmer's land if he doesn't use it
before they do. Under the State's surface
water law, an owner loses the right to water
not used for a period of five years. 83 Thus
water saved is' water lost. A new concept,
known as water banking, could permit the
owner to sell his conserved water to the
highest bidder without losing his water
right.8-4

2. A TRUST FUND AND INCOME SUPPLE·
MENTS

If the $658,266,000 to be invested in
irrigated agriculture were put in a trust

83Arizona Revised Stalues 45-101 (c). IIRS 45-172
(1962) does provide a means of transferring waler
righls. II 1966 case held thai waler realiled Ihrough
waWr saving praclices could not be used on
immedialely adjacent lands of Ihe same ownership
(441 P2d 201).

84 Ange/ides and Bardach, Waler Banking: /-low 10
Stop Was ling IIgricuflural Water, Inslitule for
Contemporary Siudles, 1978.



4. A WESTERN ARIZONA PROJECT

There are hundreds of thousands of
acres of irrigable land in western Arizona
near the Colorado River (see fig, 12), Using
CAP water on these land's would save
energy, water and tax dollars while increas­
ing the State's agricultural production, It
would also encourage the dispersal of
central Arizona's growth, A recent poll by the
City of Phoenix showed 69% of its residents
believe that the city is growing too rapidly. 87

Much of the irrigable land is underlain
by groundwater deposits, The ownership is
varied, with much of it under the control of
the Bureau of Land Management. This is the

.remnant of the original homestead lands,
Since the 1902 Reclamation Act, which
authorizes projects like the CAP, is essen­
tially a Homestead Law, use of CAP water
on these lands seems more justified and
sensible than the current plan,

This would certainly stabilize those
family farms and have a major stimulating
effect on the businesses and towns which
support the farms, If the irrigation water, as
we have argued above is worth only $15 per
acre-foot, CAP offers uncertain annual
irrigation benefits of $9,000,000, while this
trust. account offers certain, perpetual
benefits over five times as large with none of
the environmental, social, or opportunity
(displaced agriculture elsewhere) costs,

Howev"r, income supplements may be
re;ected as politically infeasible "handouts."
It may be that the subsidies have to be
hidden and tied to "meritorious" work before
they are politically acceptable.

_. -~"""',(----- --- -~---~--~- ,-
. Cleco"unt wlliel, c'yl1etJ J !Jt)ICCllt interest The so-called I<cnnedy 8i11~" proposed

("A" rated industnal bonds Ufe now earning such an approQch to solve Indian water
9 percent), $46,078,620 a year would be rights in Arizona, The Federill Government
available to distribute in a way that would pay $250 million to gradually acquire
supported family fQlIllS, Six hundred thou- 170,000 acres of land with surface water
sand af of water at 5 af/a can irrigate three rights for transfer of one million af to the
hundred 400·aere farms, Thus each farm central Arizona Indian tribes.
could receive an income supplement of
$115,200 per year indefinitely into the future,
Or, there would be $384 per irrigated acre
available each year as an income
supplement. Almost 1200 one-hundred
acre farms could receive $38,400 a year as
an income supplement.

3. RETIREMENT OF AGRICULTURAL LAND

With the surplus of America's crops and
the present set-aside programs, retirement
of agricullural land that is depleting the
groundwater should be considered, Approx­
imately 75% of Arizona's irrigated acreage is
in crops that are in surplus, Dr, Kelso has
pointed out that retirement could be accom­
plished for a fraction of the cost of the CAP,8s

Should the Federal Government open
these lands to homesteading, Arizona would
benefit with more private land on its tax
roles. If this is not feasible, Arizona still has
200,000 acres of State land to select from
these same BLM lands. These lands were
granted Arizona as school trust lands upon
statehoood, At 5 acre feet per acre, the
average agricultural use in Arizona, these
lands would use one million acre feet,
roughly the CAP supply.

8SMiJulice M. Kelso, Leller 10 Edilor, !\rizoniJ DiJily
Slar, Tucson, circa 1975, 300,000 acres using 5 iJcre
feet would rClease 1.5 ac;e Icel pcr year, At a
S1000/iJcrc 1I1is WOl/leI Cosl only 5300 million,

86ScniJlc Bill 3298 (1976), SeniJIC Bill 905 (/977),

CentriJl Arizona Indian TribiJl Water R(ghts Sell/e­
ment Acl,

"City 01 Phoenix, "Community Allitude Survey,
Urban Form Directions, PhiJse fI," July 3, 1978,
SummiJry Report, p, 12,
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California is presently paying more than
$100 an acre foot for water and has
demands for developing new water which
will cost even more. She presently enjoys
the free use of Arizona's CAP water. Selling
that \/Yater to California could result in an
enormous profit for Arizona - possibly
more than $100 million a year. Both states
and the nation would realize a substantial
saving in money and energy, as both the
CAP and the Delta Peripheral Canal in
California could be deferred.. The legal
requirements for this transaction, as out­
lined by the National Water Commission,
have already been analyzed.oo An even
greater profit might be made in the future
by selling water to the Upper Basin states for
energy production. Some of these profits
could be used to help Arizona farmers
conserve water.

entire CAP supply but /\rizona's income
would declinG by only 0.07%.89 Over a 50
year period this amounts to $160 million.
while the CAP will cost $1.6 billion.

5. MARKET PLACE ALTERNATIVES

In the CAP Impact Statement. the
Bureau states that the CAP will have little. if
any, effect upon population growth and that
absolute levels of urban population and
economic activity will not be atfected
significantly by the project. 88 Agriculture,
which consumes 89% of the State's water,
returned only 3.2% to Arizona's personal
income in 1970. Kelso projects an 18%
reduction in irrigated acreage by the year
2015 but only a 9% decline in agricultural
income. Water consumption would be
reduced by 906,000 acre-feet, almost the

.,;r~' ••_--.. . '+ ~""""'~~"-••.,""-'_.~.~

(
·A variJtion 0f the two concepts could

see the Federal or StGte government mak­
ing land ncar the Colorado River available
to central Arizona farmers whose ground-
water supplies are being depleted too
rapidly. This trade would obviously be the
least expensive approach and would have
the additional benefit of encouraging
dispersal of Arizona's population.

eSBureau of Reclamation. Finat Enviromental State­
ment. Proposed Central Arizona Project. September
26, 1972, p. 155.
89M. Ketso el al. Waler Supplies and Economic
Growth in an Arid Environmenl: an Arizona Case
Siudy. University 0/ Arizond. Press, 1973, p. 237 and
238.
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'lORa/ph W. Johnson. Nationa/ Water Commission.
Major Interbasm Transfers Legal Aspects - Legal
Study, 26 July 1971. An apportIOnment C0mpact or
interstate litigation or congressIonal Dpportionmenl
arc required. See also Chapter 8 of the NalioniJl .
Water Commission's "Water policies for Ille Fulure."
June 1973.


