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PREFACE

This is a compendium of statements supporting the Central Arizona

Project which were either presented to Mayor Lewis Murphy and members

of the Tucson City Council at a meeting on February 8, 1974, or provided

to the Mayor and Council subsequent to that meeting. The statements

include local evaluations of the relationship between the Project and the

Tucson area as well as a factual description of the Project provided by

the Arizona Water Commission. Locally provided statements are from

people who collectively have given the Tucson community many years of

leadership and personal involvement in community affairs and who pOlilsess

decades of specific professional technical experience in fields germane to

the overall problem of Tucson's need for Central Arizona Project water.

i



TABLE OF CONTENTS

Preface • . • • • • . . . . . . • • • . . . . . . . . . . . . . . . .
Page

i

Statement of Professor Quentin M. Mees, Member, Board of Directors,
Central Arizona Water Conservation District . • • • • . • • •

Statement of Wesley E. Steiner, State Water Engineer and Executive
Director of Arizona Water Commission. • • • • . • • • •

1

7

Comments of William Wheeler, P. E., Chairman, Tucson Water
Advisory Council. • • • •• ••.•••• • . • • • • • '. .. 61

Letter of Dr. Walter J. Fahey, Dean, College of Engineering,
University of Arizona. . • • • • • • • • • . • • . . . . . . 65

Letter of Dr. Harold E. Myers, Dean Emeritus, College of Agriculture,
University of Arizona. • . • • . •. •••••••• •. 67

Statement of Mrs. W. D. Kelley, Executive Secretary, Tucson
Regional Plan, Inc.. . • • • • . • • • . • • • • . • . • .• 71

Letter of Mr. R. B. OIRielly, Member, Board of Directors,
Central Arizona Project Association • • • . • • . . •

Letter of Mr. Clyde W. Doran, Consulting Ecologist, retired
Supervisor of Coronado National Forest. • • • • • . •

Statement of Water Resources Center, University of Arizona
(Drs. Resnick, Wilson, Cluff, DeCook, and Foster) • •

ii

. . . . . ..

. . . . . . .

75

79

81



•

•

•

•

•

•

•

•

•

•

•

-.

Presented by

QUentin M. Mees,Member
Central Arizona Water Conservation District Board

Fehz~ary c; 1974

¥~. ~~yor, Members of the City Council

I should like to take this opportunity to express the appreciation of

the members of the Central Arizona Water Conservation District Board for y~ur

providing the time to allow us to present the facts associated with subcon-

tractual negotiations which have been authorized by the District Board. The

elected Pima County repre~entatives are present and I should like to introduce

them at this time. (Introduce Armer, Sullivan, Clark and others.) In addition

to" members of thp Board, we also have with us several members of the staff of

the Arizona Water Commission as well as the legal counsel to the Commission

and the Board. (Introduce sutter. Clark, Steiner ann Briqgs.) Befor~ turning

the discussion over to Mr. Steiner and his staff, I should like to make a few

personal remarks that I think are pertinent to this meeting.

As several of you know, I have appeared before this Council on several

occasions in the p~st, qenerallv as the result of a need for financing a project

which I deemed important to the con~unity and, f.or that ~ttc~, rc ~hc st?~€.

I have for many years served on several committees and councils for both the

city and Pima County. and am currently continuina to serve on several of these.

It is my impression that I have some ca'"labil ity for eS'i::imatinq what the needs

of this community are, having lived here since 1946, and in addition, have a

rather personal feeling for trying to advise community leaders in matters

within my professional ~rea of expertise. I do thi~ partly because I feel

that the~e is a n~ed for this kind of citizen participation and partly because



I have a private feelina of indebtedness to the community for providing, through

its climatological features, the type of living environment that made a differ­

ence bet\<:een my b£ing able to live out a rather normal life expectancy as opp')sed

to a relativelv short one that was predicted when I came here in 1946. So much

for personal comments.

Since one of the newer documents being used to estimate future water needs

of this community is the 701B stuny entitled "A Regional Plan for Water. Sewer­

age and Solid Waste Management," I cannot help but make what I think are several

pertinent comments at this time relative to this study and the basis upon which

it was developed. In general, I am in agreement with the recommendations con­

cerning regional management of water, sewerage and solid waste systems and the

manner recommended for implementina these recommendaTions. It is within the

area of water needs that I find a sound basis for presenting an alternate pos­

ture. To do that, there are two specific areas that I would like to emphasize.

The first of these is the fundamental premise upon which the mani'lgement program

was developed, "the needs of the resident population for urban water. waste­

water. and solid waste management utilities, must be met at a minimum cost."

If one approaches a planning assignment of this tyPe rationally, I simply can­

not agree with the absolute necessity for developing a plan based upon !!'i!'~.-.:.."!!

cost. Glaring examples of environmental problems resulting from this approach

to problem solution exist in every walk of our daily life. As a result of

industrial development with minimum cost setting the pattern for production.

we have developed problems i~ a~r pollution, water pollution, and solid waste

disposal that defy the tools of technology available today which are capable

of being applied to their solution. All of yOU are too familiar with the

details of these problems to warrant elaboration on them at this time. Cominq
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closer to home, we need go no farther than the waste treatment facilities which

currently exist and are treating wastes from this community. As a result of the

lowest bidder technique and minimum cost consid~rations, the City of Tucson ~s

one of the most unique and inefficient waste treatment facilities in existence

for a community this size in the country. Instead of having a single type of

treatment which could be operated efficiently and in such a way as to produce

an excellent effluent, you have three different treatment facilities in parallel

which were built at a minimum cost but which defv the most capable operators'

expertise in trying to keep each of them operating efficiently simultaneously.

I am sure there are other examples that each of ynu could give--these happen

to be the most obvious which I know all of' you are familiar with. I would

therefore submit that minimum cost should neither be the only constraint placed

on a planninq document nor in some cases shouln it even ~ placed as a con-

strainton a.good planning document.

The second item with which I simply cannot agree and which is emphasized

in numerous places in the planning document is that of basing the future water

supply of this community on a continued depletion of the underground supply,

until the water level has been lowered an additional 500 feet below that at

• which it currently exists. In other wordu, the st...dy ~iacozr.me11ds t::at :-.~ . , .... ­'--."

•

•

•

cern be expressed for our water supply until we have lowered the water table

to approximately 800 feet below the surface of the ground. I would submit to

you that if we had a service reservoir from which the water supply of Tucson

were being pumped and the citizens of this community were able to drive along

the tops of the dikes cf this reservoir and observe a high water mark approx-

imately 300 feet above the snrface of the water and then observe this level

recedinq at a rate in excess of 3-5 feet each year with nothing being done to



stabilize that recession. you would have more visitors than you could accom­

modate knockinq ~n the Council doors wantinq to know why something wasn't

being done to stabilize the supply. You might feel that this type of compar­

ison smacks of "pressing the panic button." I happen to be one who feels that

that panic button is going to have to be pressed before we really get the kind

of water resource planning this community deserves. I happen to come from a

community where water was and is a precious commodity. Several years ago, in

fact, it was such a precious commodity that th~ council had to pass an ordinance

which subjected citizens to a fine of $100 if they were observed watering shrubs

or lawns in the city limits. You can imagine the popularity of a council that

has to do something like this in order tn keep the city from running out of

water. You can also bet that snmet~:ling was done about the situation and it

was. Several dams have been constructed since that time and water is currently

beinq imported from several hundred miles away. The community is still skepti­

cal and every effort is being made to add to that water resource. Minimum cost

happened to be about the last thing they talked about when it came to bringinq

new water into the community. Their rates have been on the order of two to

three times those of the City of Tucson. I simplY cannot bring myself around

to a frame of mind which would allow me to ratijnalize the kind of plannL~g

that is base.d on continued mining of a resource as precious as water is to any

community.

Another factor which simply doesn't seem to me to be a reasonable one is

that of tl-.e estiw.ted life of this g:.._..mc1water .;upply based on cer~.:.i:1 manipL­

lations of the water within the basin. Without even considering the l700-year

prediction. let's look at. the 620-year one. The fact that 2020 usaqe serves

as the basis for the estimate makes it even less palatable. Perhaps the best
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way to look at this estimated life is to subtract ..620 years from 1974. This

places you back at about 1354, more than 130 years before Columbus discovered

America. ' I am of the opinion that we are in no better position to make pre-

dictions for the length of time implied than were planners in the Columbus era.

I would hasten to sav that I do not disagree with the recommendations for

reuse, reclamation, mineral processing, aroundwater recharge--yes, and perhaps

even retirement of agricultural land, however, when you have done all of this

and still end up with an unbalanced resource, I can't understand why the im-

portance of that balancing is releqated to a position of ninth 9n the list of

nine and placed there because this planning doc~ent had to be developed on a

minimum-cost basis. It so happens that the opportunity to balance the water

budget in this community is available to us at the present time. not 620 years

from now, and I happen to be one of those who think that this opportunity

provides the r,-tional basis for making plans for preserving t:hP water resource

for the future'. I would hope that our suc~essors could look back on this period

in history and say, "This City ,Council and these members of this community 'had

the foresight to plan in such a:,way as to minimize the water problems which we

are currentlytryinq to solve. If there ever was a people pr09'raJll (for people

hpre now as well as those coming in the future) 'deservi.nq of your support, CAP

is that program.

At this point I should like tn introduce an individual who will provide

many of the statistical facts and figures which complement some of the statements

which I have just made. I 'feel that we are for-c:.unate to have an inaividual with

the qualifications of Mr. Steiner, who is concerned with planning the water

resources for the State of Arizona. I happen t() have been involved in the

selection of Mr. Steiner when,he came here from california and would like to

share some of his' credentials with you. (Read from Steiner's VC.)

-5-
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STATEMENT FOR PRESENTATION TO
TUCSON CITY COUNCIL

February 8, 1974

Early History of the Central Arizona Project

The concept of the CAP has been with us for a very long time, having

surfaced, ,I am told, before the turn of the century. Efforts to implement the

project began in earilest, however, in 1944 when the State made $400,000

available to the U. S. Bureau of Reclamation for a cooperative study to plan

the CAP and to develop a report that would serve as a basis for Congressional

authorization. The resulting report was submitted to Congress in 1948. At

that point the CAP was conceived as strictly an agricultural project.

A favorable vote was received in the Senate, but California blocked

authorization in the House with the House Interior and Insular Affairs Committee

deferring action until Arizona's right to Colorado River waters had been

adjudicated or otherwise settled with California and the other states. In the

summer of 1952, Arizona filed in the Supreme Court to confirm its title to

Colorado River waters. I am sure that you are all aware that eleven years

later Arizona emerged victorious. The Court confirmed Arizona's right to

2.8 million acre-feet of the first 7i million acre-feet of supply available to

the three Lower Basin States in the mainstream of the Colorado River, plus

46% of any surplus. In addition, Arizona was given exclusive use of its trib-

utaries with the exception of decreed amounts to New Mexico on the Gila.

Presented by Wesley E. Steiner, Executive Director of the Arizona
Water Commission and State Water Engineer.

-7 -



Late in 1959, the Mayor of ~\e City of Tucson, Don Hummel, strongly

protested the fact that water service to the City of Tucson from the Project

was limited to the 12,000 acre-feet of new yield from the Charleston Dam

on the San Pedro River and insisted that delivery of 100,000 acre-feet of

Colorado River water to Tucson also be incorporated in the Project. State

and federal monies were made available for a new study of the M&I potentials

of the Project. The Committee concluded in its report that 100,000 acre-feet

of waters derived from the Colorado River should be delivered to the City of

Tucson.

On June 4, 1963, the day following issuance of the Supreme Court's

opinion inArizona v. California, bills to authorize the CAP were introduced

in both houses of Congress. At this point the Project included 312,000 acre­

feet per year for Phoenix and Tucson. This was the beginning of the change

of emphasis from agriculture to municipal and industrial.

Many different versions of legislation were introduced befo.re Arizona

agreed to terms with California on the sharing of future shortages of mainstream

waters. Inclusion of provisions in the act making satisfaction of the Mexican

treaty burden a national obligation and relieving the states of the burden of

supplying Ii million acre-feet annually to Mexico as soon as the River was

augmented made acceptance of a priority to California acceptable as once

relieved of the treaty obligation, the priority to California would be meaningless

and the CAP supply would be essentially firm. The CAP was authorized

September 30, 1968, as a rescue project. No new lands are to be developed

for irrigation except on Indian Reservations.

-8-
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In Januaryof 1969, then S~cretary of the Interior Stewart.Udall, asked

the perspective contractors for CAP water to file, expressions of interest

setting forth the amounts of water for which they desired to contract. To

date the Secretary has received expressions of interest aggregating 5.4 million

acre-feet per year or 4-1 times the av~rage supply of the Project. Cities,

industries and water companies of Central Arizona have 'asked for 1,100,000

acre-feet for municipal and industrial use. Recreation interests have asked

for an additional 200,000 acre-feet per year to establish new fishing lakes and

to maintain recreation pools behind some of the flood control structures in

Maricopa County. Agricultural interests have asked .for 4,000,000 acre-feet

including a request from the Central Arizona Indian Tribes for 1,200,000 acre­

feet. We recognize that an expression of interest is not the same thing as a

contract to repay and that the requests may be considerably inflated, but

we have analyzed the requests and are convinced that we have an allocation problem.

The original expression of interest from the City of Tucson was for 300,000

acre-feet per year. This amount was subsequently reduced by the city to 100,000

acre-feet per year.

We have undertaken comprehensive computerized studies using an

economic -hydrologic -engineering systems approach to determine the allocation

of our remaining entitlement in the Colorado River that maximizes economic

benefits, minimizes the total cost of all water service regardless of source,

and equalizes overdraft.

We have already concluded from these studies that municipal and

-9-



industrial inter'ests should have a priority in contracting for CAP water and

should be allocated such amounts as can be reasonably forecast as being

required and for which the city or industry is willing to contract and assume

the responsibilities of repayment.

A word about the history of CAP water rates. At the time that Tucson

demanded inclusion in the Project, agricultural water was priced at $4.50

per acre-foot and the very limited amoun~ of municipal water at $49. OO/acre­

foot (1947 Projectplan). In 1964 these rates jumped to$lO and $50-56.

Agricultural water is now pegged at $15.00 per acre-foot and M&I (Municipal

and Industrial) at $45.50.

Current Status

The Central Arizona Project, as now conceived, has as its objective:

(1) first and foremost, to provide new supplies to meet municipal and indus­

trial requirements and to afford new options as to where municipal and

industrial growth may take place; (2) to reduce overdraft to the maximum

extent possible; (3) to extend the life of agricultural greenbelts in Central

Arizona; (4) to provide flood control for much of the developed urban area of

Central Arizona; and (5) to provide new water-oriented recreational oppor­

tunities in Central Arizona.

The Proj ect as now conceived is a municipal and industrial project. It

is no longer an agricultural project. The master contract between the

Central Arizona Water Conservation District and the Secretary of the Interior

is strongly oriented towards M&I. I will have more to say about that in a

moment.

-10-
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PROJECT STATISTICS

unit of the power plant at Page started generating power last Friday and will

go on line this spring. The intake structure at Lake Havasu, commenced

last summer, is nearing completion. Much of the right-of-way has been

purchas ed for the Granite Reef Aqueduct and flood retention structures through

the Paradise Valley and North Scottsdale reach of the aqueduct. The

environmental impact statement for the entire Granite Reef Aqueduct from

the pumping plant at Lake Havasu to Orme Dam has been filed in final form

-11-



with the Council on Environmental Quality. It must rest there for thirty days

before construction can start. I am not aware of any effort on the part of

environmentalists to block construction of the Granite Reef Aqueduct and

construction is scheduled to begin this spring in the Paradise Valley-Scottsdale

reach.

Terms of the Master Contract

The Central Arizona Water Conservation District was formed in July

of 1971, to serve as the contracting entity for repayment of federal costs

incurred in providing Central Arizona Project water to non-Indian users in

Maricopa, Pima and Pinal Counties. The District negotiated a very favorable

master contract with the Secretary of the Interior for water service and

repayment of costs. This contract, executed on December 15, 1972, has as

its major provision.s the following:

1. The Central Arizona Water Conservation District shall be responsible

for repayment of costs as sociated with the delivery of water within the counties

of Maricopa, Pinal, and Pima, except for deliveries to the Indian reservations.

Repayment of the costs associated with deliveries to the reservations will be

the responsibility of the federal government.

2. The maximum obligation of the District is limited to $1. 2 billion.

Capital costs are to be repaid over a fifty-year period, with repayment

responsibilities scheduled to increase gradually from 1% of the total obligation

during each of the first seven years to 2. 7% in each of the last fifteen years.

This schedule, as opposed to the payment of 2% per year over the fifty-year

-12-
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repayment period, recognizes increasing capacity to repay as mWlicipal and

industrial sales increase through the repayment period and the financing load

on subcontractors imposed by the necessity to construct distribution systems

during the early years decreases.

3. All costs for service of irrigation water will be repaid without

interest.

4. Project costs allocated to municipal and industrial water service

and to power generation at the Navajo Project will bear the very low interest
. .

charge of 3. 34Z0/0.

5. Municipalities and industries may contract for water on a growth

schedule. We estimate that municipal and industrial water sales will increase

gradually from approximately 100,000 acre-feet in the first year of operation
I

to roughly 500,000 acre-feet in the last or 50th year of the repayment period.

During the interim, the water will be used by agriculture. Costs will not :'e

allocated to mWlicipal and industrial use and interest charges will not be levied

Wltil the water is actually transferred from agricultural to municipal and

industrial use. This is a very important concession gained by the negotiators

and will result in substantial savings in interest charges to the District. The

fact that agriculture will be using the water not nee¢ted by the cities in the early

years and the costs associated therewith will be interest-free, permits water

deliveries to the cities at substantially lower rates than would be the case

were the Proje~t constructed solely to deliver water to the cities.

-13-



6. Surplus revenues from'the generation of power at the Navajo Project,

a feature of the Central Arizona Project, and from Arizona's share of Hoover,

Parker, and Davis power revenues after payout will be used to repay the

costs allocated first to power, second to agriculture, and third to municipal

and industrial water use. The first unit of the Navajo Project will go on

line in 1974. 24.3% of the power generated by that unit and subsequent units

belongs to the Central Arizona Project. All sales of ener gy generated by

the federal share prior to operation of the Central Arizona Project and of

power surplus to the needs of the CAP during operation will assist in the

repayment of District costs. Costs of Hoover Darn and its associated power

are scheduled to be rapid in 1987. However, District assistance from this

source will not be available until 1991, after energy deficiency payments

from the Colorado River Storage Project are repaid. Arizona's share of

revenues surplus to operation and maintenance costs of the Parker and

Davis projects will be available to the District in year 2005, immediately

after scheduled payout in 2004.

7. While the master district will repay capital costs on the basis of a

firm amortization schedule, the cities and irrigation districts that take water

from the Project under subcontract will pay on the basis of water service,

paying only for the amounts of water actually available within the limits

of the individual subcontracts.

-14-
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I would also cite three provisions of the master contract that are

unique in reclamation law. They are contained in no other reclamation contract.

The first was required by the Act and the other two were entered into to assure

the optimum benefit from the Project and to maximize the impact of the Project

on reduction of the current rate of overdraft in Arizoha. These three provisions

are:

1. Project waters may be used within the District for agricultural

purposes only on those lands with a history of irrigation during the ten years

preceding enactment of the Central Arizona Project legislation, i. e., lands

receiving irrigation water must have be,en under irrigation at sometime during

the period September, 1958, to September, 196'8.

2. Municipal and industrial water users will have a 100% priority in

the event of shortage. Agricultural uses will be dried up completely before

municipal and industrial users are called upon to share in a shortage. Tl~p

Secretary of the Interior has agreed and has published in the Federal Register

as a condition of his contract with the District the requirement that all contracts

and agreements for CAP water, including thos e with the Indians, will include this

priotdty.

3. Agricultural districts receiving Project water must agree to reduce

their pumping of groundwater by the amount of import supply that they receive

from the Project.

All three of these provisions are'of benefit to municipal and industrial

water users in Central Arizona and assure that municipal and industrial water
(

supplies from the Project will have a much greater value than those made

available to agriculture.

-15-



Repayment Studies

The Commission staff has made a great number of financial studies as

support for the Board of Director's decision-making process regarding use

of the ad valorem taxing authority and the direct charges to be levied against

municipal and industrial water users.

Reclamation law fixes the price of agricultural water at lithe ability to

pay'l and the master district has little, if any, say in this matter. Hence,

in our studies we concentrated on the flexible areas of repayment, the direct

charge for M&I water and ad valorem tax rates. It now appears that Wlder

Reclamation law, the charge for agricultural water will be approximately

$15 per acre-foot, with $2 per acre-foot as the capital repayment component

and $13 per acre-foot as the operation and maintenance charge.

Our financial studies requir~d three major assumptions: Theamount

of surplus power revenues, the magnitude and schedule of M&I water sales.

and the growth of assessed value in the three cOWlties.

First, with respect to power revenues, we used in our studies a rate

of 8. 2 mills per kilowatt hour as the sale price for Navajo Power. Since

making the repayment studies, we have learned that the Bureau of Reclamation

is now using 8.6 mills as the estimated price for this energy. Additionally,

we used the 1964 estimates of the Pacific Southwest Water Plan of 4 mills

for Hoover and 4. 7 mills for Parker-Davis energy after payout. With these

rates we determined that there would be more. than enough surplus revenues

to assist in the repayment of power and agricultural cQsts. There would be

money left over to help pay M&I costs as well. We believe that power rates

-16-
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quoted and used in our study are ultra-conservative, and that additional

power revenues wUl be available to assist in the repayment of M&tI costs.

There is noway, in our judgement, that the Secretary of the Interior will

be able to hold ,rates for Hoover and Parker-Davis power substantially

below market value. In fact, the Department of the Interior has proposed

an immediate increase of 20% in Parker-Davis power rates.

With regard to municipal and industrial water sales, we estimate that

M&tI sales would rise on essentially a straight-line basis from a first year.

purchase of 119,000 acre-feet to a level of 511, 000 acre-feet at the end

of the repayment period.

Again, we believe this to be a very conservative estimate. Municipal
.

and industrial interests have expressed a desire to contract for approxi-

mately twice that amount, or almost all of the CAP supply. While we believe

that the cities' expressions of desire are inflated, we are convinced ~hat the

actual sales will exceed the estimates we are using. We have been using

these estimates of M&tI sales in our studies for approximately two years.

In recent months, the power companies have evidenced interest in increasing

the amount of water that they had asked for to provide cooling water for

additional generation plants. A number of the irrigation districts abutting

the Phoenix metropolitan area have also indicated a desire to amend their

expressions of interest to include municipal and industrial service. In addi-

tion since the announcement of price by the Board of Directors, we have

. received expressions of interest in contracting for M&tI water from many entities

not heard from before.

-17-



The other big variable in our ana1ys es has to do with the estimate of

future growth of assessed value in the three counties of Maricopa, Pinal,

and Pima. Our current studies start with the 1973 assessed valuation in

the three-county area of $3. 3 billion and assumes that this base grows to

$42 billion in the 50th year of full Project operation or sixty years from now.

Over this period, the sixty-year growth rate assumed for the study,

averages 4t% per year. In the early years, prior to Project completion, the

assumed growth rate figures out to be about 6% per year. The annual rate

assumed after Project completion is about 3-3/4% per year. Based on

recent growth, this overall schedule appears to be very conservative. Assessed

valuation for the District in 1963 was 1. 3 billion and has grownat an annual

rate of 10% per year since then. Assessed valuation in Maricopa County has

recently accounted for about 62%, Pima County 29%, and Pinal County 9%

of the total assessed value in the District.

For purposes of the studies, we assumed that the Secretary of the Interior

would allocate 20% of the agricultural water to the Indian reservations in

Central Arizona. This is the amount recommended to the Secretary by the

Bureau of Reclamation and represents a little over twice the amount determined

by the Water Commission to be justified strictly on the grounds of economic

efficiency. The Secretary's decision on this matter is expected momentarily,

and while it is of great importance to the District, his decis ion will not affect

the financial capability of the District.

Another variable that was found not to adversely affect the repayment

capabilities of the District was that of water supply available from the Colorado

River. The basic studies were based on average water supply conditions.

-18-
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An analysis was also made utilizing the most adverse water supply

sequence of history. No shortage in M&l water sales was experi­

enced and no necessity was found to modify either the direct water

charge or the ad valorem tax.

In the basic studies, we did not consider escalation of the

cost of the Project beyond that utilized by the Department of Interior

in fixing the District's obligation at a maximum of $1. 2 billion. The

Department of Interior, in establishing this limit, estimated that

the total cost of the Project would escalate from the 1968 level of

$832 million to a total of $1. 5 billion. We are advised that this

increase was determined by escalating 1968 costs at rates shown by

the construction index for reclamation type projects, approximately

seven points per year, with exca1ation decreasing in the late years

on the basis of the Administration's conviction that inflation will be

brought under control before construction is completed.

Subsequently, staff of the City of Tucson asked us to run further

studies based upon continued escalation at the current rate for water

projects of 6-3/4% per year, compounded throughout the construction

period. This rate, the maximum for which a rationale exists, results

in a total project cost of $2. 1 billion and a District responsibility

only, and I repeat only, if accepted by the Board of Directors of

$1. 65 billion. Bear in mind that the Board may refuse to amend its

contract and would not be liable for any costs incurred up to that point.
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It is estimated that the CAP will commence full operation and

the repayment period will begin in 1985. The Conservation District

must raise considerable r~venue prior to that time. A provision

of the master repayment contract requires that a reserve fund of

$5,000,000 be accumulated for the purpose of assuring payment of

the future obligations of the District. The contract also calls for

a $500,000 reserve fund to cover extraordinary OM&R expendi­

tures. Additionally, it will soon be necessary fo.r the District to

fund its own staff activities as the legislative authorization of the

Arizona Water Commission to provide staff support expires in 1975.

It appears that the best and possibly the only way to meet these

requirements is through what might be terme4 a Ilpre_taxing

program" - -that is through ad valorem taxing of District property

prior to full operation of the Project.

Preliminary studies indicated that without an additional reserve

from which to augment its annual revenue producing capabilities, the

District could only meet its repayment obligations during the early

years of operation by taxing near or at its authorized limit, by

charging unusually high rates for M&I water, or through some com­

bination of these actions.

The District, last December 3rd and 13th, held public hearings

to receive testimony and to reach a decision on the use of the ad

valorem taxing authority of the District and the dir ect charge to be

made for municipal and industrial water supplies. The Board of
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Directors decided on December 13th to establish a pre-taxing

programj,ncluding the additional reserve necessary to enable equal

charges for M&I water throughout the repayment period. The

Board also authorized their chief cO'Wlsel and the staff of the

Arizona Water Com.mission to negotiate subcant.racts for municipal

and industrial water supply an the basis of a direct charge for repay­

ment of capital costs of municipal and industrial deliveries of

$32.50 per acre-foot. To this charge must be added an estimated

$13.00 to cover the costs of operation, maintenance, replacement,

and energy. The Board took this action on the basis of financial

studies prepared by the Arizona Water Commission which revealed

that all costs allocable to the service of municipal and industrial

water supply from the Central Arizona Project could be repaid with

these charges and assistance from ad valorem taxes limited to a.

maximum of 4~ per 100 of assessed value in the early years,

declining to ~~ per 100 in the last ten years of the 50-year repayment

period. Average tax throughout the study period would be 1. 4¢ per

$100 assessed value. You may recall that the District's ad valorem

taxing authority is limited to a maximum of 10¢ per 100 of assessed

value. Copies of the Analysis supporting the $32.50 rate are avail­

able to you (copy attached) as are copies of the statement presented

to the Board of Directors on December 3 which includes analysis

of alternative direct charges of $25, $30, $35, and $45.
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At the maximum rate of 4f per 100 selected by the Board of

Directors, a family owning a $30,000 home would be required to

pay only $2. 16per year in taxes for the many benefits of the Central

Arizona Project.

The fact should be noted that none of the tax revenues would

be utilized to assist in the repaYIrtent of costs allocated to agricul­

ture even though farm lands are also taxed. All tax revenues will

be reserved to assist in the repayment of M&l costs.

If there is a further escalation beyond $1. 5 billion to the $2.1

billion previously cited, it is safe to assume that assessed values

will also escalate more rapidly than those associated with the $1. 5

billion level. For purposes of analysis of a $2.1 billion project,

we assumed an early growth rate of 8% ins,tead of 6% scaling down

to the same 2% in the later years. Additionally we assumed that

all power from Page plant sold commercially and sales from

Hoover, Parker-Davis would be at a 10 mill rate, still a most

conservative assumption. We determined that the direct charge

to the cities for capital repayment could be held at $32.50 per acre­

foot. It would be necessary, however, to increase the tax levy to

a maximum of 7¢ in the first 6 years of operation, decreasing to

1. 5¢ in the last years of the repayment period. The tax levy

would average 2. 75¢ per $100 of assessed value during the study

period.
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Without additional legislation the Project cannot cost more

than its authorized amount - $832 million in terms of 1968 dollars.

The authorizing legislation allows Project costs to escalate in

keeping with the construction cost index for similar types of con­

struction. Placed in propet' time perspective, the estimated cost

of $832 million, $1.5 billion or $2. 1 billion are all equal and are

consistent with the letter and intent of the law. The cost of the

Project cannot exceed $832 million in terms of 1968 dollars without

additional legislation authorizing a ceiling increase. No such

legislation has been contemplated nor is anticipated.

It is not fashionable these days to be compared to Southern

California, but the water supply situations of the two areas are

quite analogous. The South Coastal Plain of California, Los Angeles

to San Diego, has a groundwater basin much like ours that can be

mined and eventually exhausted; but instead Southern Californians

have on three occasions gone outside the south coastal basin to import

water supplies at considerably greater immediate expense than

continued mining of the groundwater basin. Back in the early 1920 I s

when the people of Los Angeles found that they were mining the

underlying groundwater basin, they went to the Owens River for a

supplemental supply. With continued growth, mining of groundwater,

again, became a threat. The Metropolitan Water District of

Southern California was formed and the project to bring Colorado
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River watel'$ to Southern Califol'nia was launched in the dep:ression

years. Explosive growth during the war years again threatened the

groundwater basin and the Metropolitan Water District contracted

for over Z, 000, 000 acre-feet of Northern California water to be

delivered through the California State Water Project. The

Metropolitan Water District will pay throughout the repayment

period of the State project an average of $86.00 per acre-foot at

canalside for Z,011, 500 acre-feet of project, water. Interests in San

Luis Obispo County will have to pay ,$101. 00 an acre-foot and those

in Santa Barbara County, $134.00 an acre-foot. All of these are

estimates of costs at canalside prior to treatment and distribution.

On the other hand, the Metropolitan Water District of Southern

California recently announced that it will decrease its ad valorem

tax rate from 15f per $100 assessed value to 14f, down from a

high of 50f per $lOOin 1945-46.

Compare these costs and tax rates with the $45.50 direct

charge and maximum taX: levy of 4f established for CAP water by the

Board of Directors of the Central Arizona Water Conservation

District.

It should be obvious that we have a bargain water supply in CAP.

The cities and industries of Central Arizona have been advised

of the actions of the Board of Directors of the Central Arizona Water

Conservation District and have been put on notice that we are now
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ready to negotiate municipal and industrial subcontracts. By

decision of the Board, the opportunity to contract for municipal

supplies will terminate on December 31, 1974, and agricultural

subcontracting will begin.

, The time is ~. The CAP is not a timeless alternative. It

is now or never.

,The Commission's Studies of the Tucson Regional Water Problem

You are all aware I am certain that the Gity, the mines and the

Farmer's Investment Company are involved in a court suit over

the water supplies available to these three interests. At the request

of the Governor over a year ago, in hopes of providing a basis for

an out of court solution to the lawsuit, the Water Commission made

studies which we believe to be considerably, more comprehensive

than the water supply portion of the 70l(b) study. Using the escalated

cost of the CAP and 1967-72 rates for the energy necessary to mine

the groundwater basin, we compared the least costly system for

meeting future needs in the Tucson area based on continued mining

of groundwater on the one hand with systems that included importation

of CAP water on the other. We have presented the methodology and

findings of our studies on two occasions herein Tucson and have

circulated rather widely the input data and the resulting groundwater

decline maps. We have our maps and experts with us today and are

prepared to go into detail should you desire.
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In our studies we found the GA..Pto be a viable alternative to

groundwater mining. Throughout much of the fifty -year repayment

period the direct costs of continued mining wer.e less than the costs

of CAP importation. Near the end of the period, however, the

cost curves crossed and the .CAP became a chea}>er solution. We

determined that for the total repayment period CAP costs were

approximately $10 per acre-foot higher on a present worth basis

than those for mining groundwater. This means then that it would

cost the people of the Tucson region only an additional $10 an acre-

foot to take Central Arizona Project water and leave a like amount

of groundwaters .in storage and ready to meet any future emergency.

As an acre -foot of water in Tucson meets the annual requirements

of five people, retiring overdraft would cost about $2 per person

per year - certainly a reasonable price and within the capability

of the city to face up to the groundwater mining problem rather than

pas sing it on to future generations under crisis conditions.

Moreover, the direct costs of mining groundwater are not the

total costs. I will have more to say in a few minutes about the costs

of subsidence that will accompany continued groundwater mining.

It is also absurd to assume that the costs of electrical energy

required to pump groundwater will continue at 1972 rates. It is

probable that the rates for electrical energy for this purpose will

increase appreciably by 1985, the estimated date of initial delivery
I
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of CAP water, an.dmay multiply several fold by the end of the repay­

ment period in 2035. On the other hand,the cost of energy to pump

CAP water from the Colorado River to Phoenix and Tucson is not

expected to increase appreciably in that the costs of the power gener­

ating plant at Page will have been incurred and the supply of energy

for that Project is under long-term contract.

To test the impact of increasing energy costs,we re-ran studies

keeping all other parameters the same but doubling the cost of energy

to pump groundwater. These studies are nearing completion and it

appears that with the doubled power rate the direct cost of mining

would still be cheaper in 1985, but that before the middle of the

repayment period the annual cost of the system that includes 117,000

acre-feet of CAP import would become the cheaper of the ~o

alternatives and the advantage in favor of CAP would increase

throughout the remainder of the repayment period. Instead of costing

$10 per acre-foot more for the total 50-year repayment period, with

doubled power rates it appears that the present worth of costs of the

CAP system (including taxes) and the groundwater alternative would

be approxim.ately equal. Use of higher than doubled power rates

would clearly establish the superiority of the CAP.

Much of our problem with the Marum and Marum 701(b) study

revolves around difficulty in being able to ascertain the basis for the

conclusions. When the summary report first came out last year, as
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the Stateagel).cy charg~with water resource planning, we asked

for copieso£the final r~portal).(lall of the supporting task force

report,s. The ~laim hilS been made repeatedly by the consultants

that the conclusions are based upon ,the .findings of the task force

reports, yet to date we have been denied an opportunity to review

those documents, and only last month finally received a copy of the

final report.

Throl.,lgh friends outside city and county gO'\1ernm~t, we were

afforded the opportur.t.ity to review two of the task force reports:

Task VIII, entitled "Select/Modify Models!' and Task XI, entitled

"Develop Data Water Resources Management System." In task

Report VIII, dated September, 1972, it is stated that "It is premature

to draw conclusions about the worth of the models documented in this

task report with respect to enhancing the capability of the engineer

to specify, examine and select alternative management systems."

It appears, however, that the summary· report of June, 1973, relies

heavily on the effectiveness of the models. No details of model input

or output are presented in the report. For example, we have yet

to see maps of projected water level change. If we had had an oppor­

tunity to study such maps, we would be in a much better position to

explain the differences in our conclusions.

In Task Report XI, Chapter 5, it is stated that "the cOInpelling

conclusion of the study of existing water resources and demands in the
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Tucson Basin is that an alarming overdraft of the groundwater is in

progress and will be inevitable in the future as well, unless supple­

mental water resources are developed. The overdraft, in itself,

would not be as alarming if: (1) groundwater quality at deeper strata

were of equally acceptable drinking quality; (2) quantities available

in storage were guaranteed for the foreseeable future (the most.

optimistic estimates point to a depletion of the upper 1,000 feet of

aquifer in the next fifty years; (3) other potential economically

developable sources were accessible beyond the next few decades. "

This report is dated October, 1972. What a remarkable change in posture

appears nine months later in the final document and again without support.

Without showing justification the consultants ha'V'e reversed their

position and now ask you to bank the future of the great City 6f

Tucson on a report that does not provide justification for this reversal.

The 701 (b) report advocates for Tucson a series of so-called

"alternatives. II These are not true alternatives in that each one results

in different accomplishments over different periods of time. All

except the CAP alternative rely otl contin~ed overdraft. Only the CAP

import has the potential of balancing supply and use. All so-called

alternatives except the CAP would lower groundwater levels under­

lying the Tucson region by an additional 500 feet•

Subsidence

As groundwater levels are lowered,' the void spaces between the
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particles Qf earthare emptied, water pressures are relieved and the

aquifer compacts. In tim.e the surface of the earth also subsides.

The U. S. Geological Survey drawing upon knowledge of the geology

and aquifer and experience elsewhere in Arizona and in the world

predicts that a 500 foot decrease in water level would result in a 10

to 30 foot subsidence of the. ground surface in Tucson•. They predict

further that subsidence would be uneven and that major fissures

would develop as they have in many of the agricultural ~reas of

Arizona, where substantial, but lesser water table declines have

occurred. The maximum subsidence in Arizona today occurs in the

Eloy area where subsidence depths in excess of 7t feet have been

experienced. I will circulate photographs of some of the fissures

that have developed (copies attached). A crack south of Eloy broke

Interstate 10 and requires continual repair. Another crack in the

Apache Junction area has extended into a subdivision cracking roads

and house foundations. Farmers who have encountered these fissures

in their fields find them expensive to fill and maintain and very disrup­

tive of framing and irrigation management. While subsidence has

been most troublesom.e on the farms where it has occured, the tilting

of land and open fissures within the city limits of Tucson would pre­

sent much more serious problems for the city.

Based on limited data in Arizona and more complete data from

California, the U. S. G. S. finds that water levels must be drawn
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down 100 to 150 feet before land subsidence becomes measurable.

The average total level decline is estimated by the Survey to be

about forty feet in the Tucson basin exclusive of the areas along the

Santa Cruz River near Sahuarita where declines, have been much

greater. The average yearly decline in groundwater level in the

urbanized portion of the basin is now about Z1 feet per year.

Analysis of this data by the Survey indicates that, small amounts of

subsidence might occur ~,ten to tWenty years at ,the present rate of

water level decline and that earth cracks will follow. Subsidence

will escalate thereafter as groundwater mining continues.

On the basis of current operations in the basin and projected

future needs, we have from our studies estima.ted probable future

water levels throughout the Tucson basin. Proje,cted groundwater

declines during the period 1980 to Z030 are shown on Plate 1. Gro\l.":ld

surface subsidence expected to accompany these ,declines in the water

table are shown on Plate Z. You will note from the map on the

wall (Plate Z) that estimated subsidence depths within the boundaries

of the city range from 5 feet in some areas to as much as 15 feet in

others. The new City Hall complex is in the ten to fifteen foot range.

Subsidence of these magnitudes would disrupt storm and sanitary

sewers, surface drainage and would enlarge the floodplain of the

Santa Cruz River.
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Plate 2

Tucson Regional Investigation

Proiected Subsidence 2030

... ----5'---lndicates Land Subsidence

.~ Indicates Fault (U-up,D-down

-33-

..,...J I
TUCSON I

UNICIPAL \
AI~PORT

\
I \

l r" \; ',\r:, ,. I
.\. ",J "> • ,

;; . -j

l) ",,/
:=" I.. " Iql I
~. \~ ~
)
••.
(

I
I,
\

••
DOWNTOWN

AREA - ..

•

•

•

•

•

•

•

•

•

•

.

•



The lines on the map with lUI and 'D' on either side indicate

lithological changes within the aquifer which may function as loca-

tions of differential settlement and possibly earth cracks. These

differences will modify the estimated depth". Generally, the areas

on the IU I sides of the lines are expect¢d to subside less than the

areas on the 'D' sides.

As we understand the final report of the701(b) studies, the

water supply system recommendations are based upon continued

pwnping from 115 wells within the city boundaries (page XI-3 of

the June, 1973, report). It would appear certain that this operation

cannot be performed without significant subsidence and the tilting

and fracture of buildings 'and other structures.

Water Supply

Adversaries of the Project claim that "there is not now, nor will

there in the future be, enough water available from the Colorado

River for the Central Arizona Project. ,,1

This is patently ridiculous.

The water supply for the CAP will consist of 662,000 acre-feet

per year that is presently being diverted at Lake Havasu to the

Metropolitan Water District of Southern California and increased

releases from storage in Lake Powell and Lake Mead. The 662,000

acre-feet transfer of use from Southern California to Arizona is in

1Mr. David Yetman in "A Need for the Central Arizona Project. II
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accordance with the Supreme Court's decision in Arizona v ~

California. California mterests have recognized that the Metropolitan

Water District of Southern' California will have to cut ba6kits use

by this arnount and have programm.ed irnpOrtations from Northern

California to replace the loss as soon as the Central Arizona

Project goes on the line.

It is fact that the flow of the Colorado River for the past several

years has been below the long-term. average virgin flow of just under

15 million acre-feet per year at Lee Ferry. But it is not fact, as

opponents of the Project purport, that the river is already bankrupt

and doesn't have any water for the Central Arizona Project. Even

though flow has been below normal in the eleven years since the

reservoirs of the Upper Colorado River Storage Project have gone

on line, major reservoirs of that Project and Lake Mead in the lower

basin have stored over 29, 000, 000 acre-feet of water. This is all

water over and above present needs. In addition, each year of the

eleven-year period, 662, 000 acre-feet of water belonging to Arizona

or a total of 7. 3 million acre-feet was delivered to Southern

California. This means that additional demands totalling 36.6 million

acre-feet or 3.3 million acre-feet per year could have been met in

Arizona throughout the eleven-year period without diminishing storage.

Looking at it another way, the 662, 000 acre-feet per year

retrieved from California plus the 29.3 million acre-feet stored d:uring

-35-



the past e~even dry years without any additions to this surpl~s in

future years provide a full $upply of 1. 2 million p,cre-feet for the

CAP for over fifty-four xears,and it is probable that further surpluses

will be added to storage prior to the time that the CAP goes on the

line thereby extending the period of assured supply for the CAP.

This speaks well for the ability of the river flow to meet

additional needs even during a period of below normal runoff.

Congress did not authorize a project for which there would be

no water supply. It was well aware of the differing opinions as to

the availability of water for the Central Arizona Project. House

Report #1312 of the 90th Congress, Second Session, accompanied

H. R. 3300 out of the House Interior and Insular Affairs Committee

in April, 1968. In Section VI, Colorado River Water Supply, this

report states II ••• so far as the history of modern civilization is

concerned, the record is full of controversies over the water supply

of various river systems. It is doubtful that any other river system

in the world - and certainly no other river in the western hemisphere ­

has been the subject of so many disputes of such wide scope during

the last half-century as the Colorado River of the southwest. II The

report goes on to discuss several studies of the water supply situa­

tion. As its last conclusion on water supply, the report states,

"Nothwithstanding the anticipated water shortage on the Colorado

River, if there is no augmentation, the committee finds that the
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Central Arizona Project is feasible with the presently known

water supply. If

It is important to note that the Congressional Committee's

report was not developed by the Bureau of Reclamation, the

Arizona Water Commission, the Central AriZona Project Association

or any group which might be considered prejudiced as far as

CAP is concerned. Chairman Wayne Aspi:nall of Colorado exercised

very close control of this conunittee and spent tnany days

developing the record relative to the Colorado River water supply.

Only after he was assurced that the Upper Basin was protected and

that water remained for a feasible project did he move the CAP

legislation.

The Arizona Water Commission has recently updated the

Colorado River operation and water supply studies utilizing the

historic 1906-1970 virgin flow of 14.95 million acre-feet (MAF)

at Lee Ferry, the current available storage capacities of

Upper and Lower Basin reservoiJi"s, and the recently adopted

Coordinated Operating Criteria for Colorado River Reservoirs.

These studies showed a declining water availability with average

annual diversions from the Colorado River of 1. 70 MAF in 1980,

1. 32 MAF in 2000, and leveling off at 1. 09 MAF under 2030

conditions. The average annual project diversion for the 1980-2030

period was 1. 33 MAF. This analysis assumes Upper Basin
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development increasing up to the"same 115.8 MAF levelll as used

by the Bureau of Reclamation. Recent reductions in appropriations

and delays in authorizations for additional projects indicate that

the projected rate of Upper Basin development is not being realized

and that supplies available to the CAP will be greater than estimated

above.

The above quoteq averages for water available for CAP include

years of surplus diversions, years of normal diversions (2.8

MAF for Arizona), and years of reduced shortage diversions

(380,000 AF /yr). Additional studies showed conclusively that a

firm delivery of 500,000 acre-feet per year, equal to the estimated

CAP M&I requirement, could be sustained each and every year

through the most critical period even under the most adverse

2030 development conditions, with only a slight reduction in

the average annual diversion for year 2030 (1. 04 MAF vs. 1. 09 MAF).

Those who question the adequacy of water supply for the

Project challenge the period of record used by the Bureau of

Reclamation and the Water Commission in their studies. They

argue that the "1906 to date ll period used by these two agencies

should be shortened to "1922 to date" on the basis that the

records prior to 1922 are not as good as those following. The

gage at Lee Ferry was installed in 1922. Prior to that time

records were compiled by aggregating the flows of the tributaries
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a/hove Lee Ferry arid making proper adjustments. While this

record may not be as good as that of the gage at Lee Ferry, it is

common practice and certainly we have sufficient record now at

Lee Ferry to correlate with the upstream stations and to make certain

that the correlations are valid. Therefore, the Commission does not

believe that there is any justification for throwing away the earlier

years of record.

Nevertheless, to test the thesis of the adversaries, we have

made studies of water supply for the Central Arizona Project using

only the record from 19ZZ to date. The virgin flow, unaffected by man's

uses and reservoirs, for this shorter period is estimated to be 13.9

million acre-feet per year. For the longer period, 1906 to date, the

virgin flow is estimated to be 15 million acre-feet or 1. 1 million acre­

feet greater. Operation studies with the lesser supply revealed tha.t

supply of the Project will be reduced somewhere between 14 and Z3%

depending upon the time of ,occurrence during the study period of critically

dry years. We found that only the supply available to agriculture would

be affected. Municipal and industrial demands would be met without

shortage each and every year.

Water Quality

The current level of dissolved solids in the waters of the

Colorado River at Lake Havasu is approximately 750 ppm. It is

anticipated that levels may rise somewhat above this level in the
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next few years, but return to 1972 levels by 1983. The seven states

of the Colorado River Basin have adopted under prodding from EPA

the salinity objective on the Colorado River of maintaining salinity

at 1972 levels. We are all convinced that the Environmental

Protection Agency intends to hold us to that objective. The seven

states have united in support of a program that will control the

input of salts to the Colorado River and are gearing up for an

all out effort to get this program authorized in this session of Congress.

Typical local surface water quality ranges from about 280 ppm

of total dissolved solids in the Verde River to about 700 ppm in

the Salt River at Stewart Mountain Dam and to about 630 ppm in

the Gila River at Buttes Dam site. Treated waste waters in the

Phoenix area have about 900 ppm of dissolved solids and the quality

of such waters in the Tucson area is about 650 ppm.

The majority of the water supply for the Project service

area, however, comes from groundwater reserves. The average

quality of the water pumped throughout the service area in 1965

was 955 ppm. The quality of groundwater available to the City of

Tucson, 465 ppm, is considerably better than that of the average of

the waters pumped throughout the service area.

Contrary to the statements in the 701(b) report, the U. S.

Public Health Service has abandoned ceilings on salinity in domestic

water supplies on the basis that a previous limit of 500 ppm was
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arbitrary and there is no evidence of ~dverse impacts on health

of much higher salinities. In fact" there is some evidence to

indicate that there is les8 incidence of heart trbuble in areas relying

on waters with a salinity higher than 500 ppm.

The 701 (b) studies include costs of softening Colorado River

water even though the hardness of the water locally available to

the city approaches that of the Colorado River and the city has never

softened its supply. If the costs of softening are to be added to

CAP costs in the 701(b) study they should also be added to the costs

of groundwater.

Use of Arizona's Remaining Entitlement Along the Colorado River

Approximately 1,250,000 acre-feet of Arizona's mainstream

entitlement of 2.8 million acre-feet per year is already committed

by perfected water rights, contracts with the Secretary of the Interior

and court decrees in favor of the mainstream Indian reservations.

In addition, it appears that approximately 100,000 acre-feet of

additional water for use along the mainstream will be contracted

with the Bureau of Land Management for use on federal lands and

with private interests along the river at the same time that

contracts are entered into for CAP water. Hence, we estimate that

of Arizona's entitlement to 2.8 million, 1. 35 million will remain

on the river.
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In the fight for congressional authorization of the CAP, the

Sierra Club and other conservation groups opposed construction

of the Bridge Canyon' Dam and Power Plant on the Colorado River

and urged instead construction of a fossil fuel plant or a nuclear

plant as being cheaper economic alternatives than hydroelectric

power at Bridge Canyon. Immediately after winning the Bridge Canyon

issue, the Sierra Club proceeded to pass resolutions in opposition

to the construction of nuclear plants along the Pacific Ocean and

the Gulf of Mexico and has worked diligently to stop the construction

of the fos sil fuel plant at Page, the alternative included in the CAP

act in lieu of Bridge Canyon. In similar fashion, the Sierra Club now

sings a siren song of weather modification, desalting of sea water

and the exploitation of geothermal resources as viable alternatives

to the Central Arizona Project. Because of costs and environmental

impacts, these are not viable alternatives to the CAP, and because

of the environmental impact will be opposed by the Sierra Club

when in the future they become economically viable.

Similarly, the Sierra Club advocates that Arizona's remaining

entitlement in the Colorado River should be used to bring into

development new irrigated farms along the Colorado River rather

than bring the water to Central Arizona to sustain existing development.

1 believe such action would be environmentally damaging and I can't

bring myself to believe that the Sierra Club would not do everything
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in its power to preclude the clearing of virgin lands along the Colorado

River in the event they were able to stop the Central Ari~ona Project.

In fact, it has recently come to my attention that John McComb,

Southwest Regional Represen.tative for the Sierra Club, has advised

the Bureau of Land Management that the Club is opposed to the State's

efforts to acquire lands along the river for future development.

This is whip sawing of the first order.

Economics

There are those who question the benefits of the Central Arizona

Project. Let me enumerate a few for you and ask that you recognize

that the benefits enumerated will not be limited to those who receive

water directly from the Project. The CAP will greatly reduce~

the rate of groundwater overdraft in Central Arizona. The Project

will stabilize the economy by providing an insurance policy against

shortage for industry, commerce and domestic use. It will provide

water supplies for new power plants and will permit the generation

of additional energy for Arizonans! The CAP will greatly enhance

recreational opportunities for all Central Arizonans. It will provide

flood control protection for Phoenix, Mesa, Tempe, Scottsdale,

Paradise Valley and many other areas along the route of the

aqueduct. It will for a limited period of years prior to the time

that urban growth takes it away provide supplemental water for

agriculture and extend the life of tha~ part of our environment. The
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master contract for CAP water requires that all agricultudsts

who .receive CAP water must agree to diminish their groundwater

pumping by the amount of import supply they receive. This reduced

'draft will leave water in the ground for future use by the cities.

When the Project was authorized in 1968; it carried a benefit

cost ratio of 2.2 to 1. O. That is ; according to the prescribed

governmental system of analysis developed over a period of years

by government and academic experts, the expected benefits from

the Project would be 2.2 times Project costs. Current Reclamation

documents show the Project benefit cost ratio as 1. 76 to 1. O. This

reduction is due to the inclusions of cost escalation without corresponding

adjustment in benefit valuation.

If benefits were updated, it is expected that the Project would

have an even higher ratio than the 2.2 to 1.0 at the time of authorization.

You all know what has happened to crop prices. Changes in the

agricultural situation since Project irrigation benefits were

calculated, we believe, would provide an increase in irrigation

benefits proportionally greater than the cost escalation associated

with irrigation. Flood control benefits are based on 1968 costs

and conditions of development in the floodplains which the Project

would protect. Arrangements are being made for a new flood control

,
benefit study and the experts contend that a resulting increase of 100

percent would not be unreasonable.
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Drs. Kelso, Martin and Mack, in a recent book, state that it

would be irrational to purchase CAP water at costs greater than

the economic losses which would be incurred Without such a purchase.

This is, of course, true if one is able to precisely measure costs

and losses. The mechanisms used by the three economists, however,

are not sufficient to pro'Vide such precision. Weneed to go no

further than to see that in their analysis water is treated as a commodity

and agriculture as an industry which respond predictably within

the theoretical framework of pure competition. This is just not

the real world. Certainly, institutional and legal considerations

override the forces of unfettered econom.icsand the beha'Vio r

patterns associated with Arizona's water. Agriculture itself has

been one of the more thoroughly manipulated industries in the United

States. The history of extra-economic control in agriculture dates

back to the time the first settlers took a liking to tobacco.

The claim is made that CAP water will be used primarily for

crops which are at or close to the point where the costs of ground­

water would drive them out of production. Again, it won't happen

that way. The future cropping pattern will be essentially the same

with and without CAP water. The theory on which the professors

rely in their analysis is not consistent with the facts of the past or

of the future.

Drs. Kelso, Martin and Mack contend that it is more economical

•
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to continue to mine the groundwater basin at this time and postpone

importation. The glaring error in this line .0£ reasoning is the

assumption that water will be available in the future to import to

Central Arizona and that it will be available at the same prices as

CAP water is now obtainable. The costs of CAP water are all

transportation costs, the costs of moving the water from the r~ver

to Phoenix and Tucson. It has zero cost at the Colorado River. The

costs of desalting sea water, desalting geothermal water or importing

water from the Pacific Northwest to the Colorado will run at least $200

an acre-foot at 1974 costs. Add to this anticipated escalation over

fifty years and you should come to the obvious conclusion that if we

are going to balance our water supply, now is the time to do it. We

will never have a cheaper alternative.

Conclusion

Arizonans must face up to the fact that they are heading toward

a water crisis much more devastating in its eventual impact than

the current energy crisis. Even though it may be a century or more

away froIn full impact, its occurrence is as certain as death and taxes

unless we take major preventative actions. Arizonans are using

water at a rate which annually causes a 2.5 million acre-foot

depletion of groundwater stores which have taken Inillions of years

to accumulate. This mining of groundwater is made possible only
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by overdrafts on what should be Arizona I s emer gency water bank account.

Our dependable long-term supply, the amount that can be used each

year without permanently lowering water levels in surface and ground-

water reservoirs over a long period of time, is also approximately 2.5

million acre-feet per year. This means that we are using twice

as much water each year &13 Mother Nature replaces and that
r

a substantial part of our economy is based on the insecure 'foundation

of groundwater overdraft.

Current usage in the Tucson area including Avra Valley is

about 365,000 acre-feet per year - essentially all coming from ground-

water. As there is only 130,000 acre-feet of recharge in the area

annually, almost two-thirds of the area's water use is supplied

from groundwater mining.'

There are only two ways to balance the 'water supply-use equation:

bring in new supplies of water andlor cut back drastically on current

uses and hold future uses to the amount of supply that can be sustained

without lowering water levels over the long term. Unfortunately,

the State overdraft rate of 100% and the Tucson area's rate of 200%

is so great that balance cannot be restored realistically without

pursuing both avenues - increasing dependable supply and decreasing

use.

The Central Arizona Project will increase Central Arizona's water

supply by 1. 2 million acre-feet per year and will permit a fifty
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percent reduction in Qverdraft. The remaining 50% will have to be

achieved by importation of much moreexpeneive desalted sea or

geothermal waters or by reducing uses. While the CAP will not

totally resolve our water supply problem, certainly the Project will
n

make the problem much more manageable. It will reduce the

ambunt of expensive water that must be brought in from the sea or
I

an area of surplus; or it will reduce by approximately 50% the amount

of use and the economy which that use supports which would have

to be foregone in the future if the annually renewable supply were not

expanded.

The "alternatives" recommended by Marum and Marum and

Engineering Science in the 701(b) summary report, except for

reliance on continued mining of groundwaters, warrant implementation

to the fullest extent practicable in that they would all result in

higher and more efficient use of the waters available to the city

and would minimize the amount of CAP water required to bring

supply and demand into balance. But to predicate the city's future

on a course of action that will be accompanied by subsidence problems

and that will eventually lead to exhaustion of all water supplies is

unthinkable. The city should also contract for sufficient CAP water

to effect a balance.

Tucson has for years provided leadership in efforts to implement

the CAP and to also gain changes in our water law that would result
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in sharp reductions in over·draft.· This is no time to abandon that

posture.

Our comprehensive studies of the Tucson area use th~ same

data and approaches as employed in the 70l(b) study. We arrive at

different conclusions, however, and although we cannot be certain

on the basis of the limited opportunity we have had to review what

stands behind the recommendations of 70l(b), this may be due largely

to the fact that we start with a different objective. The 701 (b)

study had as its objective identification of the least cost system for

meeting needs of the study area through 2020 with continued mining

of groundwater permitted without penalty. Our studies on the other

hand sought the least cost system for meeting needs over the same

period. with the added condition that supply and demand be brought

into as close a balance as possible, i. e., decrease overdraft to

a minimum. The two study conclusions are easily reconciled. All

one needs to do is delete from the recommendations of the 701 (b) study

extreme reliance on groundwater mining and add thereto the purchase

of CAP water to balance supply and demand.
,

CAP water is hands down the least costly source of future

import water foreseeable for the Tucson area even under the 701 (b)

analysis which made several assumptions that penalized the CAP. It

would be unthinkable for the City of Tucson to plan its future on the
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basis of a future water crisis, ,exhaustion ,of water supplies, when a

solution is available within the economic capability of the city.

On page VII-35 of the/June; 1973, report of ,the 701(b) study

one finds the statement "One cannot exploit groundwater for a

minimum cost water supply and minimum cost wastewater disposal

and not degrade the resource." Letts not try!
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REPAYMENT PROGRAM - CAWCD

$32.50 PER ACRE-FOOT MUNICIPAL AND INDUSTRIAL WATER RATE
CAPITAL COSTS ONLY

(1) (2) (3) (4) (5) (6) (7) (8)

DISTRICT OMBeR CAPITAL REPAY. TOTAL DIST. TOTAL
OPERATINql' RESERW RESERVE FUND REVENUE 'PAX DISTRICT21 TAX RATE

YEAR EXPENSE _ FUND REQ. REQUIREMENT REqUIREMENT REVENUE RESERVES _ jPER $100

($1,000) ($1,000) ($1,000) ($1,000) ($l~OOO) ($1,000) ,

1975, 150 500 650 1,045 895 .03
1§76 160 500 660 1,108 1,846 .03
1 77 170 500 670 1,201 3,0 1 .03 "
1978 200 500 700 1,273 4,296 .03
1979 _220 500 720 1,349 5,683 .03

1980 240 100 500 840 1,908 7,692 .04
1981 280 100 500 880 2,022 9,896 .04
1982' , 300 100 SOO 900 2,143 12,333 .04
1983 330 100 500

§~g
2,271 15,014 .041984 " 360 100- 500 2,409 17,96403/ .04

]/Considered as OM&R expense after 1984.

~/Represents total District revenue minus operating expenses plus interest (6~ annually).

J/At'the be~nning of full project operation $5.5 million is required for continuing reserve funds
and $12,4 4,000 is available to assist in project repayment.
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(1) (2) (3) (4) (5) (6) (7) (8)

ANNUAL IRRIGATION TOTAL
CA?ITAL WATER & M&I REVENUE TOTAL
SERVICE POWER REVENUE WATER & TAX DISTRICT TAX RATE

YEAR REQUIREMENT REVENUES @32.50/AF POWER REVENUE RESERVES §PER $100-
($1,OQO) '- . ($1,OOO) ($1,000) ($1,000) ($1,000) ($1,000)

1985 15,197 4,552 ,,867 8,419 2,553 14,811 .04
1986 15,219 5,896 ,1~ 10,088 2,= 13,281 .04
1987 15,279 5,942 4,5 0 10,482 2, 69 12,1~ .04
1988 15,340 5,9~ 4,907 10,903 3,041 11,4 l .04
1989 15,406 6,0.0 5,265 11,305 3,223 11,29 .04

1990 15,477 6,092 5,622 11,714 2,563 10,771 .03
1991 15,558 7,884 5,980 1~,864 2'A16 12,440 .03
1992 18,988 7,918 6,305 1 ,223 2, 79 11,300 .03
1993 18,968 .. 7,947 6,662 14,609 3,023 10,642 .03
1994 18,949 7,971 7,020 14,991 3,175 10,498 .03

1995 18,936 8,002 7,377 15,379 3,333 10,904. .03
1996 18,930 8,026 7,735 15,761 3,500 11,919 .03
1997 18,930 8,055 8,092 16,147, 3,675 13,526 .03
1998 18,944 8,085 8,450 16,535 ~,859 15,788 _. .03
1999 22,304 8,116 8,775 16,891 ,052 15,374 .03

2000 22,220 8,142 9,132 17,274 2,127 13,477 .02
2001 22,1~7 8,089 9,490 17, 57Z 2,234 11,962 .02
2002 22,,01 8,117 9,847 1~,96 2,~,0 10,9~ .02
2003 21,993 8,149 10,205 1 ,354 2, 4 10,3 .02
2004 21,945 8,176 10,562 18,738 2,542 10,352 .02
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PAGE 3
(1) (2) . (3) (4) (5) (6) (7) (8)

ANNUAL IRRIGATION TOTAL
CAPITAL WATER & M&I REVENUE TOTAL
SERVICE POWER REVENUE t'1ATER &: TAX DISTRICT TAX RATE

YEAR REQUIREMENT REVENUES @32.50/AF PO~iER REVENUE RESERVES .. : .$PER. $100

2005 21',884 10,108 10,919 21,027 3,524 13,641 .02
2006 25,989 10,121 11,115 21,236 3,665 1~,371 .02
2007 2~,285 10,123 11,310 21,4~3 3,812 1 ,133 .02 .
2008 2 ,579 10,141 11,505 21,6 6 ~,964 16,012 .02
2009 23,873 10;154 11,700 21,854 . ,122 19,076 .02-

2010 23,165 10,158 11,895 22,053 4,287 2S,396 .02
2011 22,520 10,110 12,0~0 22,200 4,459 2,938 .02
2012 22,520 10,126 12,2 5 22,411· 4,637 35,203 .02
2013 29,276 . 10,124 12,480 22,604 4,776 35,419 .02
2014 29,276 10,142 12,675 22,817 4,920 36,005 .02

2015 29,276 10,152 12,870 23,022 2,534 34,446 .01
2016 29,276 10,126 13,065 23,191 2,610 33,037 .01
2017 29,276 10,1~5 13,260 23,~95 2,688 31,827 .01
2018 29,276. 10,1 7 13,455 23, 02 2,~69 30,~ .01
2019 29,216 10,162 "13,650 . 23,812 2, 52 30, .01

2020 30,402 10,168 1~,845 24,013 2,937 28,412 .01
2021 .30,402 10,127 1 ,040 24,167 3,025 26,917 .01
2022 30,402 10,136 14,235 24,371 3,101 2~,602· .01

=~
30,402 10,151 14,430 24,581 3,178 2 ,495 .01
30,402 10,160 14,625 24,785 3,258 23,606 .01
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(1) (2) (3) (4) (5) (6) (7) (8)

ANNUAL IRRIGATION TOTAL
CAPITAL vTATER & M&I REVENUE TOTAL
SERVICE POWER REVENUE l'1ATER & TAX DISTRICT TAX RATE

YEAR REQUIREMENT REVENUES @32.50/AF POWER REVENUE RESERVES .$PER $100

2025 30,402 10,117 14,820 24,991 1,670 21,281 .005
2026 30,402 10,151 15,015 25,1~ 1,112 19,041 .005

~~
30,402 10,114 15,210 25,3 1,154 16,953 .005
30,402 10,187 15,405 25,592 1,~8 14,929 .005

2029 30,402 10,203 15,600 25,803 1, 3 13,069 .005

2030 30,402 10,212 15,195 26,001 1,889 11,341 .005
2031 30,402 10,228 15,9~0 26,218 1,~ 9,780 .005
2032 30,402 10,251 16,1 5 26,436 1, 8,385 .005
2033 30,402 10,251 16,379 26,630 2,034 1,1,0 .005
2034 30,402 10,271 16,601 26,818 2,085 6,1 0 .005
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Surface crack east of
j Maricopa County (USGS
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Surface crack
Interstate 10
Pinal County

intersecting
ea9t of Picacho

~USGS Photo)
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Surface crack east of
l1aricopa County (USGS
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Surface crack near Friendly
Corners, Pinal County (USGS
Photo)
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Surface crack east of Mesa,
1aricopa County (USGS Photo)
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COHMENTS OF liM. WHEELER

CHAIRr-1AN OF TUCSON WATER ADVISORY COUNCIL

FEBRUARY 8, 1974

IT IS NOT GENERALLY KNOWN IN TUCSON THAT I AM THE FATHER

OF THIS "MYSTERIOUS" 701 B REPORT.

I USE THE TERM "MYSTERIOUS"ADVISABtY. FIRST, BECAUSE WE

HAVE BEEN UNABLE TO GET MORE THAN A 10 1/2 PAGE DIGEST OF

THE REPORT EVEN THOUGH IT WAS APPARENTLY COMPLETED IN

SEPTEMBER, 1973 AND SECOND, BECAUSE THREE OF THE ASSUMPTIONS

USED AS A FOUNDATION FOR THE STUDY ARE MYSTERIOUS. THEY ARE:

1. THAT THE QUALITY AND QUANTITY OF WATER IN

THE NEXT 500 FEET WILL BE DEPENDABLE ENOUGH

TO PLAN THE FUTURE OF A CITY.

•

•

2.

3.

THAT THE LEGAL MEANS WILL BECOME AVAILABLE

TO MANAGE THE FA~IING, MINING AND MUNICIPAL

USES OF OUR LIMITED SUPPLY.

THAT TUE CITY CAN SOMEHOW COPE WITH A 10 TO

30 FOOT IRREGULAR LAND SUBSIOENCE.

•

•

IT IS NOT NECESSARY THAT WE EXPOSE OUTSELVES TO THE GRAVE

RISKS OF TliESE ASSUMPTIONS.
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COMMENTS OF WM. WHEELER

LET ME EXPLAIN THIS "FATHER" REFERENCE. IN LATE 1970, I

RECEIVED A PHONE CALL FROM BUD KELLY, V. P. OF THE RALPH M.

PARSONS COMPANY. HE WAS VISITING WASHINGTON AND HAD COME

ACROSS THE THEN NEW 701 B PROGRAM IN THE HUD OFFICE. HE

ASKED IF r THOUGHT TUCSON WAS A SUITABLE SUBJECT FOR A

COMPREHENSIVE WATER RESOURCES STUDY. AFTER DISCUSSION

WITH FRANK BROOKS AND MEMBERS OF THE WATER ADVISORY COUNCIL,

WE ADVISED THAT THIS WAS AN IDEAL AREA FOR SUCH A STUDY.

SO THATS HOW IT BEGAN. NOW, LOOKING AT THE BRIEF SUMMARY,

I AM COMPELLED TO CRITICIZE IT ON THE BASIS OF THE THREE

POINTS MENTIONED BEFORE BUT MORE IMPORTANT STILL, IT FAILS

TO MEASURE UP TO THE FUNDAMENTAL REQUIREMENT THAT "ANY

MASTER WATER PLAN FOR A CITY MUST HAVE AS ITS GOAL THE

EQUALIZATION OF SUPPLY AND DEHAND." BECAUSE OF THESE

FUNDN,lENTAL DEFECTS, I AM COHPELLED TO DISOvlN MY OFFSPRING.

NOi'1, LET HE 'TOUCH ON SOME POINTS THAT HAVE BEEN USED IN AN

EFFORT TO DESTROY THE CAP.

1. THE CITIES WILL BE PAYING FOR THE FARMERS WATER.

ANS. NOT A~ ALL. TEE CITIES PAY ONLY THEIR

PRINCIPAL, INTEREST AND OPERATIONAL COSTS

MINUS OFFSETS FROM SALE OF ELECTRICITY AND A

SMALL ADVALOREM TAX
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COMMENTS OF WM. WHEELER

2. THE CITIES WILL HAVE TO CHARGE EXORBINArE RATES TO USE

, CAP WATER.

ANS. OUR CALCULATIONS INDICATE THAT AN INCREASE

•

•

•

•

•

•

3.

4.

OF NO GREATER THAN THE PRESENTLY CONTEM-

PLATED INCREASE WILL BE SUFFICIENT

\

THE QUALITY OF THE WATER IS SO BAD THAT IT WILL

CONTAMINATE ARIZONA.

ANS. THIS IS THE SAME WATER THAT YUMA, EL GENTRO,

SAN DIEGO, AND LOS ANGELES HAVE USED 30 OR

Mor~ YEARS. IF IT IS SO BAD, w~Y DID CALIFORNIA

FIGHT US TO THE SUPREME COURT TO RETAIN ITS USE.

SOME SUPER BREAKTHROUGH IN TECHNOLOGY WILL MAKE CAP

UNNECESSARY BEFORE WE RUN OUT.

ANS. THIS HAS BEEN MANKINDS DREAM FOR THOUSANDS OF

YEARS. ALL OF THE PRESENT POSSIBILITIES,

DESALTING, GEOTHERMAL, CLOUD SEEDING, COLUMBIA

RIVER, ETC., STILL REQUIRE TRANSPORTATION TO

OUR POPULATION CENTERS. BELIEVE ME, IT IS EASIER

TO MOVE WATER TO PEOPLE THAN PEOPLE TO THE WATER.

THIS IS THE KIND OF CHOICE YOU MUST CONSIDER.
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COMMENTS OF WM. WHEELER

WE URGE, THEREFORE, THAT THE COUNCIL LEND EVERY EFFORT TOWARD:

1. CREATING A SINGLE WATER MANAGEMENT AGENCY THROUGH

LEGISLATIVE AND OPERATIONAL CHANNELS.

2. DEVELOP THE 701 B RECOMMENDATIONS FOR CONSERVATION

AND RECLAMATION OF WATER.

3. THE IMMEDIATE OPENING OF NEGOTIATIONS FOR THE

PURCHASE OF CAP WATER.
/

ON THIS ISSUE, THIS BOARD MAY BE RECORDED IN THE HISTO~Y OF

ARIZONA AS HAVING MADE A MOST FAR SIGHTED DECISION OR A

MOST MOMENTOUS BLUNDER OF OUR GENERATION.
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Mr. WIlliam G. Ealy
Deputy City I~ianager

City of Tucson
250 West Alameda
Tucson, Arizona 85701

Dear Mr. Ealy:

I write In support of the City's partIcipation In the centra'
Arizona Project.

The decision now before the CIty government In this metter
wi II contribute Irrevocably to.the future shape of Tueson's hIstory.
There will be no opportunity fdr correction or substitution.

You have heard the quantitatIve arguments from persons far
more expert than I In their respective areas. I wltl not repeat
them herG. Instead, let me focus upon th~ prc~sltlon that we
must nQt continue to degrade and exhaust a finite natur81·reso~rce.

the ground ~~ter In our area.

Just the last few years have brought a newfound wisdom to
many Atnerlcans r~gardlng the need to balance the equations of our
ro lat I OOiO IP to "spac6-shl p Eerth'\ Th i s has not reached aII ears
ana mlruis. Howov~r, the new wisdom Is not unfamiliar to tho COM­
munity of business and Industry.

The ettractlon of select~d new bustness and Industry to
diversify Tucson's economy Is greatly facilitated by evldonce of
sound planning and decisions by City government. In this regard,
Industry will see a balanced water equation for Tucson as 8 dis­
tinctly positive attribute. Conversely, ddl iberate risk of I~nd

subsidence, boundloss Invasion of 8 limited but essentIal resource,
and Irreversible raJ.etlon of access 'to Colorado River water will
be perceived as short-sightedness and poor JUdgement. Rejection of
the central Arizona Project can make much more dIfficult th8 task
of·t~e Development Authority for Tucson's Economy, for example.

Participation In the centra' Arizona Project Is Tucson's only
hop~ to .J<3lunce It. water equation. In my JUdgement, foil ure to
participate would constitute a grave error.

So. ncxe Iy yours,

. ~\~W.1~t. Fahey V'
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r.b~ry 12, 1974

The Honorable LeWis Murphy, Mayor
City of Tucson
City Hall
Tucaon, Arizona 85701

Dear Mayor Murphy: .

Reference is made to the City Council's study session held Friday,
~y 8, in the Council's conference room. We are pl.-sed to p~e.ent for
the consideration of the Council a brief statement which may be of a.8i.­
tance to you in your consideration of the question relative to the possi­
bilityof the City of Tucson entering into a contractual agreement for
the delivery of water to the City frQlll the Cent~al Arizona Project.

Our Experiment Station, since its organization in 1889, has been in­
volved in the study of various aspects of the water problem of the state.
Special attention has been given the TuCSon area. When the court action,
Arizonavs. california was initiated, the Experiment Station personnel
were called upon to provide technical information· and expertise to aesist
Judge Rifkin in reaching his recommendation relative to Arizona's clai~ to
the Colorado River water. Our faculty members who presented evidence to
the Trial Examiner were examined and cross examined by adversary attorneys.

r

. When the authorization of the Central Arizona Project was before Congress,
our faculty members were called' upon 'again to provide supporting evidence
and expertise relative to the need for Colorado River water in Central Arizona.

Water is in short supply in Arizona. The groundwater supply onwbich ~..
Tucson depends is not inexhaustible. The water from the Colorado River which
will flow eventually into Central Arizona is the last water from that source
which will be available to our State, except for. possible supplementation
from an out-of-state water source. In the initial planning phase for the
use of Colorado River water in central Arizona, Tucson, was not included.
This deficiency was corrected by forward looking City Administrators, both
Democrat and Republican, who insisted that Tucson should be included in the
Central Arizona Project. Tucson is included in the current C.A.P. plan to
receive water at the same cost per acre foot a. all other cities in the pro­
ject area even though the cost of lifting water to Tucson is .. considerably
greater than the cost of water service to other central ~rizoD8 citie••

There are many sincere individuals and group members who oppose the
Central Arizona project. When the project was conceived there were those who
opposed the idea. Opposition was evident during the lengthy hearings before
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Judge Rifkin in the lawsuit, Arizona vs. california. The same was true
at the congressional hearings relating to the authorization of the Central
Arizona Project. Since Congress authorized the project there has been a
continuous effort on the part of a few to block appropriations for the
project but without success. Opponents of the project are expected to con­
tinue to fight a rear guard action until water flow. into Central Arizona
from the Colorado River.

The nature of the attacks on the~ Central Arizona Project has changed
very little over the years. 3udge Rifkin had to take the objections into
consideration, as did Congress at the time the project was being considered
for authorization. Each year the same type of assault 1s made upon the
project, when the question of appropriation is before the Office of Manage­
ment and Budget and the appropriation camnittees of Congress.

There were those who opposed the construction of the Salt River Project
early in this century. Today, the Salt River Project, with its visible water
supply, is a major asset to the State of Arizona. Fifty years from the date of com­
pletion of the Central Arizona Project, the citizens of Arizona may say the same
thing about the Central Arizona Project.

Whether Tucson actually ~eed8 the water today is not the ~portant question.
The big question i8, does Tucson have a forese~able need for the additional
water? The trend of the groundwater level in the Tucson basin provides the
answer. The other question is, will Tucson' even need water from the Colorado
River?

The Central Arizona Project is not an irrigation plan, per se, but one to
provide water to the State of Arizona. Agriculture will use the C.A.Po water
until such time as it is needed for municipal use. The city will not pay for
its potential share of the water until it is actually used by the City. Keeping
in mind the long time trend of our Nation's economy, it appears eVident that by
the time Tucson will be using its full allocnent of water from the project,
the economic level will be appreciably higher than that which existed during the
period of contract negotiation.

The probability is very great that if Tucson foregoes contracting for
C.A.P. water,at the present time in hopes of buying into the Central Arizona
Project at sometime in the future, that it will be found that th~ costs will be
much greater than if the city becomes a Charter Member in the initial water
contract.

The past City Administrators have supported, consistantly, the moves toward
authorization and construction of the Central Arizona Project. It is my
judgement that such support should be continued and that the City of Tucson
should contract for the potential delivery of Central Arizona, Project water
to the City.
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!be BOIIOI'ab1e Lewia Hurphy. MaJ•.
ta.e 3
,elmaaryU. 1974

'fbl. atat-.nt i. DOt to be interpreted •• a reflectloa of Unlver.ity
policy. It r.flecta_y own peraoaal apprai.al ba.ed on my laaa •••ociation
rithwater probl.... plua a failtarity with the _tel' .tudie. cODducted by
our faculty _.bera inclwlill8 aad.cultural ecOllOlil1.ta. engiileer•• water
.cl_tiata.crop aDd .oil .ci_tl.t•• aroundwatel' .peciali.t. aDd other••

If we caD be of .aaiatUee to you. pl.... let _ bow.

SiDca'el,. ,.~a.

,./~.u. !. l1tr -1\A,.

."I'oldl. Kyera
........d.cu.

BlHSedJ
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• EStABLISHED 183t

The Tucson Regional Plan Inc.

Statement to
The Mayor and Council ot the Cit7 ot Tucson

110 LAWYIR. TITLI IUILDING • TUCSON, ARIZONA InOl • "HONE enoOlOl

OUr statement is on three points.

The dangers ot continually mining the groundwater ot the Tucson
Basin,

The erroneous beliet that CAP is a.lc1nI Tucson to subsidize
agricuJ.ture,

Why 'We must act now rather than waiting tor "something better"
to oome along.

I.

II.

Febzouar1 /3, 1974
on'

TUCSON Ie THE C$N'1'RAL ARIZONA PROJECT

\,

I am Mrs. W. D. Kelley of 2708 East Third Street, Tucson
85716. I appear as Executive Secretary of The Tucson Regional Plan
to tell you why we believe Tucson should aDd 1II1l.t partiCipate in the
Central Arizona Project.

In.

/
BOOI'd of Dffe<.'Cort
Terry Atkin$Oll ala

- "William C. Bell
Charles H. llromllD
Robert J. Brooks

a 113mUton 1\. C.tUa
l;, Paul W. Cella .

J&JIles W. Cocke
Marvin S. Cohell
Herbert H. Cooper
Joe CrystaU
I.ee Davis
Th.:- HI))). Lc!w Davis

•
J. Luther Davis
Oliver DrachmlUl
Roy P. Dra<,hman
'l'iilliam S. D\lnipace
Wil1iam A. E.tes, Jr.
MIS. Walter Fathauer '2el
Bernard J. Fri«hnan ala Tucson Regional Plan. tounded in 19.iV. consists ot, business,
Martin GIMburg profezsional and civic leaders devoted to the wise development ot
Kenneth H. Hennara i

• Dr. Donald F. Ifill Tucson and its metropolitan region. OUr Pres dent, Roy P. DrachMan,
Ma. Louis Hirsch regrets he is unable to atWnc:l, this morfting. he 1s at Casa Grande a's
=i.:~.~~ a member ot the statefs Environmental PlarmingCouno1l.
Creasworth C. Lander
Roy Laos, Jr.
WJ1Iam Lovejoy, Jr.
Robert E. McCounell ala
Paul A. McKRlip

• Quentin M. MOles
T. S. Sitterley
l'rior Pray
J::dIn Priclcett c
Henry QuJDtO
Rubel> D. R....u- aip
Chris A. Reilly
EJeanor Rice
EdwardA. Sl-.aul

• Wiiliam C. SkOUC
Jolin II. StuUlebeG
J. B. 'l'rimble
P. M. Ticlmanh
J. Thomas Via, Jr. ;Up
lames A. Warea ala :I:.:o.__T_h_e..:D_an;;:;-.ls.e_r_s.....o_t~Mi_ni=n:::ls__G;.::r:.;:o_urad:;::,;;_wa.....to;;:;e.:..r

•
~.

EucuU"" SeonIMV

• Marion M. Kelley

•

~•

At present Tucson, the one major cit7 in the world so tully
dependent on ground water, is withdrawing trom the waters ot its
geological basin 200~ of the amount ot water that is added to that
basin each year. That means that each year the topot the _ter
table is lower and the depth or the wells must be deeper and the
cost ot pumping water supplies becomes ever greater.

More than that. it we continue to withdraw water down to
another 500 root decrease, ~ can expect lAnd subsidence of 10 to
30 tee~. varying trom area to area, and producing fissures in the
earth bscause ot that variance. We are di,smayed that anyone con­
cerned tor oonservation ot our natural resources could advocate
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o~ tolerate a continued over-draft of Tueson's g~ound wator supply.

But, that is just what the t~arum & Marum Engineerin~ $c~_enco

70l(b) report advocates. 'ele in TRP agree with this rcpor'~ i.~t

Tucson must utilize every possible form" of water recharge, l'tater
r£lcycling, wator reclazr.ation and water exchange possible, but "fTO

ca~ot agree that it is acceptable to let the ground water-revol
drop by another 500 feet. That is the missing item· in the calcula­
tions of the 701(b) report -- it accepts and takes for granted a
.500 foot drop in Tucson I s water table. This 1s a very dangerous
policy.

We subndt that the only way to bring Tucson I s water needs
and water supply into balance, without lowe~ins !:h!,water table at
such a rate, is for Tucson to cont:ract for the import of CIJ' water.

II. Is CAP Asking Tucson to Subsidize Amculture1

We note that many people believe that the higher l'ate for
m'Unicipal and industrial use of CAP water over that for agr1culture
means Tucson and its industries will be subsidizing agriculture,
which is a high water user.

The answer is that, (1) the federal portion of the project
pays for the lower cost to agriculture; (2) municipal and industrial
users will have complete priority over agriculture in years of. Wltt~:r

shortage; and (:3> agricultural, users must cut back their pump6ge fr~m

ground water by one acre-foot for every acre-foot of CAP water they
use. CAP is~ financing an expansion of Arizona agriculture.

In addition, all those who are concerned to have green belts
and open spaces not only in the vicinity of Tucson but also in that
crystal-ball nightmare of a megalopolis from Phoenix to Tucson welve
been warned to expect should welcome a continuation of agricul ture
as a way of maintaining open space and low-density use of land in the
Santa. Cruz Valley. And, with shortages on every hand, we may be
glad to have the fibers and fodder produced on these lands.

III. Why Tucson Must Act Now I in 12Z!!:
The directors of the Central Arizona Water Conservation

Distriot, operating under the master federal contract, have given
a priority to municipal and industrial use and have allowed until
January 2, 1975 for N &I users to contract for future water de­
livery. After that date, agriculture has its cha.nce.

-Cont1d-
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If' Tucson does notcontrl.ct f'or CAP water now and then later
decide. it is needed, wbat happens then!

Tucson could buy up water rightsf'rom agr1culturs•. BUT ­
and this is a very big BUT - Tuc$on would also have to pay for
constructing conduits to br-lng the vateroto Tucson4l)'(jp,j s would be
ldtbout tp.~.f~:oral aid in the CAP projeotand it ~d be' mostlY'
~l ahd tht'refore ver'Y expensive. In the meantime, or course
the costs for construction woUld have gone up. A further hazard is
that if Tuoson opts out now, the boundaries of the District might
be ohanged to inolude onlT Maricopa and P1nal counties, and then it
would not be permitted to export CAP water into P1ma CountT.

Scme people seea to think that it TUcson ia;rs No, the CAP
will not be built. That ie just not so. .The CAP would be a paying
proposition even if it went onlY' to Phoenix and its satellites and
to Pinal CountY' f,'lJ,rmers•. In tact, Tucson itael! askeel to be included.
Phoenix doesn't need us, bUt .. need thtato get the fac1litie.
buUt, for our portion of'the project i. ""t the end of the line"
and the most expe.na1ve.

• • • • •
F1nallY', for Tucson Regional Plan Inc., I hope I can convince

Y'ou of the fallacy of baa1.ng Tucson's future on dreams ot sOlDe
new source of water which might, if we dream hard enough, turn
up some day in the future. This is a fallacY' which leads us to
the fatal danger of letting Tucson's one true "treasure house "
or ''bank deposit" of water, its ground ..,.tersupply, he used up
while we wa1t and dreamt It should insteacl be our water ot last
resort.
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'ebruary 18, 1974

Mayor Levi. Murphy 84 CouIlcil
250 West Alaaecle
Tueaoa. AZ 8S701

I attended the February 8 briefift8 li..en the Mayor and CcnaDcl1 \y' the deles.tiem
frOil the Central Arizona ConMrvUCY District and otbel'a. I... there DDt only
as a .erober of the Central Ar1soaa Project .aoclatioD, but _zoe ~tl,., as
a cODcemad citi_. of Tuc.on.

The. adequacy of the water eUl)ply fol' the Tuc.on .m1ci,ality for the year. ahead
ia of paramount importance to everyOne. We CaD leam a areat cleal fr.. the. cur­
rent ener~ crisi. of what not to do if we are to ta..... atep. to -.aka certain that
we don't find ouraelvee in the .... 'Predicament with water in the years abead.
We caa live without gaeol1Jla -.cl petrol.va producta, '-ut .. cutt 11•• without
watar.

I suba1.t that the ..in isaue to consider ia: 'Doe. the Tucaon ba1D tua.e ade­
quate vater supply to meet ita needs in the foreseeable future (at least the
Den f1fty Yeara) or nott In maJdng tb~s judgasent, one ..t look at all the
possible u.e. for vater. The Mana and' KaTUlll 70lb repoJ:it ccmcludeathat if given
certain restrictions on tha use of water in the Tucson basin, we ueecl no addi­
tional water lIupply. Soae of thes. ccmditiona are unrealistic, .. the real
lesua 1s that Tueaon do.. need additioJUll water auppliea. No one will quarrel
with any reasonable alternative offered for the couervation of vatft aDd. the
reuse of effluent. However. the fact atill remains that we CaMot govern our
future growth a~equately nor can we eltm1nate the agricultural US8 of vater upon
whlch the Ma'CUll anel Marum report i. baaed to reascmably and validly arri.. at
tbe cOftcluaiou that .e 40 not Deed acldltional "ate...upply.

The atatement is made by the opponents of the Central Artcona Project that a
wry ...11 percentage of the State'. total incoZM ia l)roduced by agnculture yet
IIIOst of the benefit .,f the Central A:r1zo61a Project. will go to agrieuli.,n:e and
that, in fact. .~riculture was the interest that really started the CAP in the
first plae~.Therefore.Vhy.h~ald we apend ao many millions of dollars taking
care of ~ueh a ...11 percent of the real contributors to the economic well-being
of tbe State? Thi. begs the quution of whether or not ,va need lIOre vater.

The real limtation on the control of vater at the present t1.Jle 1a the Arisona
Stat. ~atct' La.. I think tha Ar1.ona .Dtd1y Star' a 1"01:;;:'\1ari 17 t 1974, article
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Mayor Levie Murphy cd Coueeil 2 'abraary 18, 1974

Oft groundwater makes a very succinct and illuminating ~re8entatlOft of the ~ro~

lens involved in changing ~he law that controls who can and cannot pump water
out of the ground. Any sane and reasonable person vi11 conclude that it's goi11l
to be years before we can change the law and arrive ata point where we have
control over the amount of water that is punped out of the ground. In the mean­
time, we are faced with an ever-decreasing depletion of Arison.t. _1.D water
£ource--the undersround vater table.

Even if it were possible to eliminate all agricultural us. of water in Arizona
(and I question the legality or even the economic rational behind this), how
would this be brought about? Unless one can layout a very clear and precise
plan for the elimination of av.rtcultural use of water within the Tucson basin
within the near or intermediate future, then you have to discard it as a .1ab1e
alternative. If you do this and if you have no other way of controlling the
industrial usa of water (the mines are the second largest user of water in the
Tucson basin), then the ~£rum and Marum conclusion that our vater aupply is
adequate is unrealistic and we do, in fact, need additional water supply.
Regardless of how much we wished other alternatives would be feasible and that
we could eliminate other use. of vater, in the absence of a definite plan to
do this, we must plan on the need for additional water.

The Central Arizona Pro'ect offers the only preeent viable and economically
sound way to supplement the water supply for the Tucson basin. The rest of the
counties participating in the CAP do not need Pima County's participation in
the CAP to proceed with the plan, but Tucson doe. need the additional vater
supply the CAP offers. Our short-ei~htedness at this point would cost the
Tucson residents great anguish fifteen or twenty years from now unles6 W~ u1so
furuish them with the plan to meet the unknown need. of tweuty years henee with
the vater supply .. we know it today.

In addition, you have to face the reality of d&1IIAge to tlla terrain caused by
the receding water table which vas adequately explained in the February 8 meet­
ing. Certainly this would cost the City of Tucson and the residents of this
community millions of dollars to just maintain existing water mains, gas linea,
and streets let alone repairs to building foundatloa•• etc., that would be
caused by the subsidence probl...

I feel strouRly that the City of Tucson should contract for the maximum ~unt

of CAP water. nut I also urr,e that the Mayor and r~uncil explore both sides
of this issue thoroughly so that they can convince themselveS and act in the
b«8t intereets of the citizens of this comaun1ty.

Th. main 1Isue to be concerned with is not what will CAP vater coat TuCSOIl, or
do we VAu~ additio~al growth in this area, or sLould the citizeus ~r Tucson
underwrite the cost of additional water for fa~r8 in this ares, or any other
iasues that nrc thrown up to cloud the basic issue--do we need additicnal water
for the Tucson basin? Unless ve can come up with specific plana--not just
objectives or idealistic goals that we would like to see devc!op--that show why
additional water 1~ net needed, then ve nuet conclude that additional ~4ter 18
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ueeded; ad, therefore, what other alt.native i8 there for pl'OY1.c1ina thi8 addi­
tional wllt'er ill re..ouble quantitY and at a lover price than the CAP. We IIWIt
keep ill Idnd' that the dec:1ai0ll8 .. ... on this taBuevill affeet the MSt • ."...
ere1 aenerat1oa. of Tuc:aooaae aD.d are 'Probably .. iIIpOrtaat a dedaioD - w111
be .... bytha partica1u MaJOr ... touAcil•

• tacera1,..

•

•,

....

3 r..~r" 18. 1974

a••• O'Ue111
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•

•

•

•

,~•
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Clyde W. Doran Consulting Ecologist
5452 E. Rosewood, Tucson Arizona 85711, Te.ephone (802) 793·2785

Land Use Planning; Environmental Analysis and Statements;
Forest. Range. Watershed. Recreation. Wildlife and Livestock Management

IF.., COlt"."..,..... - • ,..,..."., ""ee}

Feb. 15, 1974

-79-



5i.Ac.eAe4 fIIJ U/lA,

~Ldf)~--/
C¥e tv. OotLart

-so..



•

•
I

•

•

•

•

THE UNIVERSITY OF ARIZONA
T U CS 0 N, A R 1 Z 0 N A 85721-

WATER RESOURCES RESEARCH CENTER February 7, 1974

STATEMENT

TO: The Mayor and Council, City of Tucson

FROM: .The Water Resources Researeh Center, University of Arizona

This statement concerns the desirability of negotiating a contract for
the·long-rang~.~taUollQf ..4IaUr,.Cch~ucson and vicinity, and is offered
as· the collective op1.tdonof the.everal staff members of the University of
Arizona Water Resources Research Center, who have a combined total of more
than 60 years of experience in the field of water resources in the state of

.Arizona.

It is our firm opinion that the City of Tucson, in combination with other
water agencies and interests in eastern Pima County, should proceed to develop
the appropriate terms and conditions for the neg~tiation of a contract with
the Central Arizona Water Conservancy District or other works and auspices
as provided .in the Colorado River Basin Project Act of 1968 (PL90-S37), for
the importation ofwateT from the Colorado River to the Tucson area.

This course is considered desirable because of inherent uncertainties
in long-range predictions in water supply and water needs. It does not seem
assured, on the basis of current data on hydrology and water conditions, t.hat
the quantity; quality, and availability of local ground-water supply sources
will be adequate for long periods of time. We deem it essential, not only
to employ and improve water conservation measures, including wastewater reuse,
to make better use of existing local supplies, but also to obtain, for long­
range planning, an additional renewable source of water to this area as pro­
vided from the Central Arizona Project.

•

•

~•

•

L. G. Wilson ,
Hydrologist

t)o..C Vt£,f~
Sol Resnick
Director

cc: Dr. A. R. Kassander, Jr.
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Respectfully submitted,

C. ~r~n~ ~---
Associate Hydrologist

K. r~ook
~ Hydrologist
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