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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
WASHINGTON 25,D.C.

October 9, 1959
* The SPeake: of the

House of Representatives
Dear Mr, Speaker:

- 1 am trensmitting herewith a favorable report dated 11 August 1959,
from the Chief of Engineers, Department of the Army, together with
accompanying papers and an illustration, on an interim report on Gila and
8alt Rivers, Gillespie Dam to McDowell Dem Site, Arizona, authorized by
the Flood Control Act approved 28 June 1938, ‘

In accordance with Section 1 of Public Law 534, T8th Congress, and
Public law 85-62k, the views of the State of Arizona and the Department
of the Interior are set forth in the inclosed communications. The views
of the Departments of Agriculture and Commerce are also inclosed, together
with pertinent replies of the Chief of Engineers to the above comments.

The President recommended to the Congress in his Jenuary 1959 budget
message that legislation be enacted to establish uniform cost-shering
standards for flood control and flood prevention projects, Enactment of
S. 2060, now pending before the Senate Public Works Committee, would meet
the President's objectives. .

The Chief of Engineers, with my epproval, has followed present
policies and procedures in formulasting the project recommended by him,
However, since the non~Federal share of the cost proposed for this project
is less than that required by S. 2060, I recoumend deferral of authoriza-
tion of the recommended project until the Congress has had an opportunity
to consider and take action on that biil,

The Bureau of the Budget advises that while there would be no objectic
to the submission of the proposed report to the Congress, it would recommer
that further flood controel authorizations requiring less than 30 percent nc
Federsl participation in project costs allocated to flood control be deferz
until the Congress has had an opportunity to consider and teke action on
S. 2060, In addition, no commitment can be made at this time as to when &
estimate of appropriation would be submitted for construction of the projec
if sauthorized by the Congress, since this would be governed by the then
prevailing fiscal situation., A copy of the letter from the Bureau of the

closed
Budget is inclosed, Sincerely yours,

O m. [Frue
ilber M. Brucker
Secretary of the Army

vi




- ,;\COMMEN_TS OF THE BUREAU OF THE BUDGET . ..

EXECUTIVE OFFICE OF THE PRESIDENT

. BUREAU OF THE BUDGET
The Honorable . WASHINGTON 25, D. C.

l The Secretary of the Army August 31 1959‘

My dear Mr. Seeretery:

l Assistant Secretury Sheort's letter of August 20, 1959, submittad
the proposed interim report of the Chief of Engineers on Gile and Bals
Rivers, Clllespie Dam to MeDowell Dam Site, Arizora, suthorised by the

' Flood Control Aet spproved June 58, 1938, -

The Chief of Engineers recommends the improvesent of Gils and Salt

l Rivers, Arisons, for flood eontrel and water sonservation to provide for
soustruetion of levees between Phoenix and Tewpe, and channel improve-
ments from Gillespie Dam to Granite Reef Dam consisting of s cleaved
floedway and two reaches of low-flow chennels. The construstion sost
is estimeted at $3,300,000. The work would be subject to several gondi- :
tiens of loecal gocperation, ineluding the requirement that, in considerstion
of water-conservation bensfits, local interests will repey to the United
Btates 25 persent of the total Federsl eonstruetion cort (& repayment
presertly estimated at $82%,000) in kO equal paymeants without interest.
Loeal interests would also be required to besr all aosts for lunds, damages
and relocations end gperate and medntain the works after completion. The
ultinete construstion eost 40 the Unltdd States, exclusive of interest

' gn ghe unpaid balange during the repayment peried, is estimated at

2,475,000,

The Chief of Enginsers regommends further that the 160-asre limitation
on owmershiy of lands bensfiting from the weter-eonservation features of
the projeet not be applied as o prersquisite for this project's qualifying
for interest-free funds; snd that, in the event the MeDowell Reservoir
is adopted for sonstrustion, the design bde modified to provide sush
additional fleod-contrel storege as may be found needed and Justifted
&t that tims.

The President recomendied to the Congress in his Janwwry buiget
sessoge that legislaticn be enneted to estaklish wmiform cost shaxring
stendmxrds for flecd eontral and floed prevention projects. Lnmetment
of §. 2060, mow pending before the Senste Publie Works Committee, would
meet the President's objestives. In general, 8. 2060 would provide for
nen-Federal interests te besr at least 30 parcent of project comstruction
sosts sllocated to flood contral or flcod prevention ss well as all
maintensnce and operation gcosts allocated to these purposes. Exoept fer
part of the eosts for rights-of-way and highwey end utility reloestions,
mmtmttmm“ﬂmﬂdtoﬂwdwn&mlmwumw
loeal interests.
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Assordingly, I sm sutharized by the Direstor of the Buress of the
mummm,wmmwmumamuum ~

mummmwm.mmmmmumemnw _
had an oppertunity sonsider and take sction on 8. 2060. In sddftiom,
no eommitmont can be made at this time as to whem any estimste of
appropriation would be submitied for ecnstruetion of the Frojeet, if
- auwtborized by the Congress, sinee this would be govivned by the then
prevailing fiscal situation. :

__ shqmay yours,

E. Fenton Sheperd, Aeting Chief
. Rescurces and Civil Works Division
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COMMENTS OF THE STATE OF ARIZONA,

'ARTZONA HIGHWAY DEPARTMENT
PHORILY, ARIZOMA
June 1, 1959

Major General E, C. Itschner )
Chief of Engineers o
Headquarters, Department of the Arnw
Washington 25, D. C,

Dear Sir:

Reference is made to your 1e’c‘ber of March l, concerning the
Interim Report on Survey for Flood Control, Gila and Salt Rivers,
Gillespie Dam to McDowell Dam Site, Arizona.

In my belief, the recommended plan of improvement is feasible-
and, based on ex:.st.ing conditions, the most economically ;]ust:.fied. _

It possibly should be noted that. although based on price
levels of October 1957, the various est:.mated costs may be somewhat low,
since construction costs are now undergoing an upward revision in this
area,

_ No additional comments have been received by this office from
the Arizona Game and Fish Department, or the United States Fish and

Wildlife Service since their letter of December 8, 1958 to the District

Engineer. In that letter, definite objections were expressed to the
recomuended plan for the lower 45 miles of the proposed project, due to
its detrimental effect on wildlife resources., In accordance with the
comments of the Board of Engineers, Jamuary 27, 1959, these objections
were to be given consideration within practical limits,

In a letter to the District Engineer on Jamvary 6, 1959, Mr.
Tom Sullivan, Maricopa County Manager, on behalf of the Mam.copa County
Board of Supervisors, expressed complete accord with the recommended
plan of improvement. It was suggested that consideration be glven to
those recommendations of the Fish and Wildlife Service which would not

affect the cost of the proaect or would not reduce the effectiveness
of the plan,

No other views or comments have been received by this office
from any other party or agency.

Very truly yours,

Martin Toney »
Engineer of Bridges & Dams




LETTER TO THE STATE OF ARIZONA

, DEPARTMENT OF THE ARMY
Office of the Chief of Engineers
Washington 25, D.C.

- 25 June 1959

Mr. Martin Toney

Engineer of Bridges and Dams

Arizona Highway Department -

Phoenix, Arizona ‘ e

Dear Mr. Toney:

" Receipt is.acknowledged of your letter of 1 June 1959.furnishing
your comments on my proposed report on Gila and Salt Rivers, Gillespie
Dam to McDowell Dam Site, Arizona.

It is recognized that the project costs will change during the
intervel between completion of the investigations and appropriation of
funds for construction., Any request, however, that we would make to

Longress for an approPrlatlon of funds to plan or construct an authorize

project would be based on an estimate which reflects prices and condi~
tions prevalllng at the time of that request.

During the advence plannlng stage, consideration will be given to
all practicable measures for conserving the wildlife-resource.

Copies of your letter and this reply will ‘be included w1th my re-
port when it is sent to Congress. .

Sincerely yours,

E. C. ITSCHNER
Major General, USA
Chief of Engineers
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COMMENTS OF THE DEPARTMENT OF THE INTERIOR

) UNITED STATES :
DEPARTMENT OF THE INTERIOR
OFFICE OF THE SECRETARY
Ma;;. Gen. E., C, Ttschner  WASHINGTON 25, D.C.
Chief -of Engineers

Department of the Army . L
Washington 25, D. C. - June 15, 1959

Dear ﬁaneral itschner:

ummammmwatmnh, lm,uhsvcmw
your proposed report, Wututhmﬂad%%dmn
for Rivers and Harbors, end of the District and Division Engloeers, on

-cnimmmwzonethm'hlwvm, Wmmtowm

Bite, Arizona.

!mmtwmmnt@mwmsmm. '
Arisona, for flood ¢ontral snd weter conservation, to provide for con-
tmeuonatmwwummmwmmw:

,rmanlupumwmumm.

There has been close aeord:nltien between the Dzsttiet
Enginser, Corps of Enginsers, and the Reglioual Director, Bureau of
Reclametics, in studies leading to the mﬂtm of the District
Engineer's report dated December 4, 1957. Reviev of the reports trans-
nitted with your lstter of March b, 1959, discloses that the proposed
p:l.w af w is i.n mmd vith Mlmm.an‘s interests. :

!muwtmmmtmofaspmmdmtml
&mlcmtmt&memwmmuonwherem&dwm
Memtsmht)u@almw, without interest, as permitted
under zeclemstion law. The Secretary of the Intericy would have the
mgansi.bﬂ.ity of mtbmting and mnwnting ror ropeyment of thou aosts.

%wmmmwmmmmmamtwat ‘
mtlmﬁon lav ‘not ‘be applied in this instance to qualify the project
for interest-free .repayment of reimbursable costs as the anticipated
water savings resulting from the improvements would accrue to the mu
ground-water supply. Ue agree that specific beneficisries cannot be: ‘

-{dentified and thst m lﬁom lmution is an msomhh rte-

tion.
hmmmw&m(mm)m&am'
W'l pdtc!rbial Central -Arisons Projeet is adopted for construction,
your. repart recommends that consﬁ.danumbegimtom inclusion of
additional flood control storege. ‘It ie our understanding that the
future: development potential of the McDowell Dam and Rsservuir would not
be limited with respect to designs, estimates sud sllocation of costs as
presented in the Corps' report, altbough this presentation i¢ edequates -
rmmmmewcmmmmmm
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The U. 8. Fish md Wildlife Semrice edvises that the proposed
comstruction would have proncunced effects on wildlife resources. These
effecte generally will not be important in the 50-mile Upstresm reach
from the Gile-Salt River confluence, but in the 40-~mile downstream resch
vhite wipged and wowrning dove losses and waterfowl habitat destrustion
would be extensive. Bowe quail end rabbit hunting losses also will oceur.
In the interest of preserving as much of the wildlife cover snd the water
ares along the downgtream 4O-mile reach of river as is feasible, it i=
recomnended that the Corps of Engineers cooperate with the Arizona Geme
and Fish Department to undertake certain projeet modifications. These
modifications include meandering of the 2,000 foot flocdway where
fresibis to evold destruction of the more valuable dove thickets, ro-
umtlon of such water aress within the floodwsy as 1t is feaasible to
preserve, and meandering ofthepropmdlwtluwmmlﬁww
tlmdw whmvur pom;l.bln. :

'm mwzﬁhstmruumtwmmmormrm
cm estimates that clearing and maintenance work would be by ncem:l.,ul
means. It is furtber recommended that any consideration of the use of
herbicides be approved by the Arizons Game and Fish Department es such
weans of control of wegetation could be highly destructive of both fish -
and wildlife. Although adeoption of the foregoing reccsmendations would
not completely offset wildlife losses due to the project, & vorthwhile

remnapt of the w:l.ldlita habltiat could be presemd.

%mmedtanmtmmmwmmrme

and Harbors believes consideration should be given in the advanced plane
ning stage to all practicable measures for conserving wildlife resources
and that the Chief of Engineers concurs in general with the report of
the Board. It is suggested thet the Fish and Wildlife Service report
of December 2, 1958, two copies of which are attached, be included in
Appendix 9 of the District BEngineer's report in-place of the April 13,
1951, report. The modifications recommended, however, would apply only
to the 40-mile resch of the Gila River rrom Gillupie Dam to the gila-
8alt River confluence. N . :

_ In addition to the eommeratim ou&limd by thu Aree Dime or
in his letter of December 11, 1951, to the District Engineer, the Burssu
of Indisn Affairs calls attention to certain other interests of the
Indians in lands to be taken for rights-of-way.. The Salt River Channel
containg deposits of gravel vhieh are very va.lwble due to the wolume
otcmtmuoamkhoingdommmmwuixmn. The Indiaus of the
Balt River Reservation now receive revenus from the sale of gravel. In
time there is likely to be demand for gravel from the Fort McDowell and
Glla River Reservations as well. It is suggested that these current and
future values be considered by the Corps for reservation for Indien
utilizetion, if such can be done without unduly ' compromising the recom-

_ mended provisions in preseribed regulstions for keeping the flood ehansels

free from encroachment. This thought would also spply if consideration is
given the retention for the Indians of the recreational nomeu&m thst
may be possible of develomnt in t.he floodmys. : :
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Iv eny and all phases of the appraisais of da.mages and.the steps
tovard taking of Indian lands for this project it is requested that the
Corps of Engineers keep the Indian Tribes fully advised through the Ares
Director, Bureau of Indian Affairs in Phoenix, Arizona.

This Department has no objection {o the proposed counstruction.
We appreclate the opportunity of reviewling your report.

Sincerely yours,

(Signed) FRED G. AANDAHL

| Assistant Secretary of the Interior
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LETTER TO THE SECRETARY OF THE INTERIOR

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON 25, D, C.

R | 21 July 1959
The Honorable

The Secretery of the Interior

’ Deer Mr. Secretary:

. Reference is made to the Assistant Secretary's letter of 15 June
1959, furnishing the comments of the Department of the Interior on
my proposed report on the Gils and Salt Rivers, Gillespie Dam to Mc-
Dowell Dam site, Arizona. - The views of the Fish and Wildlife Service
with respect to the effect of the project on wildlife resources, and
the views of the Bureau of Indian Affairs with respect to the inter-
ests of the Indians in lands .to be taken for rlbhts-0¢-way are noted in
partlcular.

In commentlng on my report, the Ass1stanu Secretary suggested Cer=
tain measures to mitigate the loss of wildlife habitat, -Should this
project be authorized full consideration will be given to the suggestions
in developing plans for the work and these plans will be coordinated
with the U. S. Fish and Wildlife Service and the Arlzona Game and Fish
Department,

The improvements recommended in my proposed report were based on
the use of mechanical means for clearing the channel of phreatophyte
growth, Should herbicides be considered ass a means of clearing and
maintenance of the cleared channel, epproval of that use w1ll be ob-
tained from the Arlzona Fish and Game Department.

‘A copy of the U, S, Fish and Wlldllfe Service! s'repdrt of 2 December
1958, will be included in Appendix 9 of the District Engineer's report,

With regard to the interests of the Bureau of Indian Affairs in
lands along the Salt River, it should be noted that, in general, only
flowage easements within the proposed floodway will be acquired by
local interests as a requirement of local cooperation. Acquisition
of lend in fee title would be restricted only to those areas required
for construction of the proposed levees. In the 3.5 mile reach along
Salt River from LOth Street, Phoenix, to Tempe Butte, Tempe, gravel
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operations adjacent to the levees would be restricted to insure the
stability of the levees. In the aree required for the low-flow
channels, temporary easements would be required for construction
purposes only, Within the remainder of the T7 miles of channel .
improvements restriction of gravel operations would merely limit the
stockpiling of material and equipment in such a way as not to impede
flows, I do not expect that these necessary restrictions will have
a major effect on gravel opereations,

In the detailed planning for the project, full consideration will.
be given to current and future values of the gravel deposits within

the channel area affected by the proposed project. ZLocal interests
will be advised of the need to cooperate with the Indian Tribes through
the Director, Bureau of Indian Affairs in Phoenix, Arizona, at the time
of acquisition of required rights-of-way. :

A copy of the Assistant Secretary's letter, together with a copy
of this reply, will be included with my report when -it is submitted
1o Congress, These suggestions of the Assistant Secretary are gp-
preciated, ' o - ‘

Sincerely yours,

7S/ E. C. ITSCHNER

E, C. ITSCHMER
Mejor General, USA
- Chief of Engineers
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COMMENTS OF THE DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE
WASHINGTON 25, D. C,

August 20, 1959

The Honmorable
The Secretary of the Army

Dear Mr. Secretary:

This is in reply to the Chief of Engineers! letter of March 4, 1959, trams
mitting for our review and comment his proposed report or an interim surve
on the Gila and Salt Rivers, Arizona, which considers the area along the
Gila River from Gillespie Dam to the mouth of the Salt River and the area
along the Salt River from its mouth to the McDowell Dam site,

The report recommends the comstruction of levees between 40th Street,
Phoenix and Tempe Butte, Tempe, and channel improvements from Gillespie
Dam to Granite Reef Dam consisting prineipally of a cleared floodway

2,000 feet wide, and two reaches of low flow chamnels. The proposed impro
ments would provide a measure of flood protection te the urban development:
and agricultural lands in the flood plain. In additiom, the report indica
that the removal of the phreatophytes in the proposed floodway will result
in a minimum annual increase in the groundwater supply of 16,000 acre-feet
which will be available for irrigation.

The report estimates that the additional water made available by the pro-~
- posed improvements will have an average annual value of §2 per acre~foot.
This estimated value 1s based on present land use and water supply. How-
ever, the report does not indicate whether or not the benmefits atiributed
. to the increased water supply actually would be realized from the irriga-
tion of additional land or from an increased water supply on land which is
now drrigated. 4 different value might be obtalned under different assump-
tions of land use snd water supply. An apalysis showing the increased
production and increased net income expected to result from the additiomal
water mede available would support the indicated estimate of water conser~
vation beneflts.

At the present time, farmers in this area, particularly on those lands
least subject to damage, are improving their irrigstion systems for increas
irrigation efficiency and higher or sustained crop yields. This work is
being carried out through the soil conservation districts with techmical
assistance by the Soil Comservaticn Serviee., If the proposed improvements
are installed, it may be anticipated that there will be a more widespread
application of sound farm conservation practices on the lands which are
now subjeat to damege.
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The removal of phreatophytes from stream channels in water-scarce areas is
desireble as a means of water conservation where it can be economically
accomplished, as appears to be possible in this case. Thelr removal by
mechanical methods will require continuous maintenance to prevent their
reestablishment by sprouting or reseeding. The report recommends that the
local organizations be required to provide this maintenance.

Agencies of this Department have been cooperating with other Federal and
State agencles in the South West in developing methods of control of
phreatophytes. The Rocky Mountain Forest and Range Experiment Station of
the Forest Service has established a research plot & short distance up-
stream from the Granite Reef Dam. However, it doss not appear that the pro-
posed improvements will affect these research studies. The agencies of this
Department will be glad to assist the Corps of Engineers and local organiga-
tions in the technical aspeets of phroatcphyte control in connection with
this project. ; .

We appreclate the opportunity afforded us to review this report.

Sincerely yours,

/S/ MARVIN L. McLAIN

Assistant Secretary

xvii
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LETTER TO THE SECRETARY OF AGRICULTURE

- DEPARTMENT OF THE ARMY
Office of the Chief of Engineers
. Washington 25, D.C.

The: Eamrabh : 'l September 19559
The Secrataz'y of micul"tm

Desr Mr. Secretary:

Reference is made to the Assistant Secretery's letter of 20 August

1959, furnishing the ccements of the Department of Agriculture on the
proposed report of the Chief of Engineers ontheeihmdsﬂtmms,
Gillesple Dam to McDowell Dem Site, Arizoms,

: Immusimtmsemtmtmmmaaw not
indicate whether or not the benefits attributed to the increased water
supply sctuslly would be realized from the irrigation of additional

land or from an increased weter supply on land which is now irrigsted,

The Assistant Secretary slso suggests that an analysis showing the ine-
cremsed production snd incressed net incame expected to result fram
the addlitionsl wster mede availsble would support the indicated esti-

mete of water conservation beneflts,

The project, as proposed, involves the salvege of water presently
used nonbeneficially by river-bottom growth. The water conserved would
not be dellvered to any individusl, group, or irrigation district, but
mldbemdeumablebothsmmmamwmintobeunﬁbym
fermers who pump water from underg . The ground-water basin bene-
fited is not a closed basin, but undnrlics nearly all the irrigsted
land in Maricopa County. BSince the benefits secruing to specific indl-
viduals or groups in the project sres are not identifieble, the value
of water obisined on the besis of present land use snd water supply
is considered to be ressonsble and conservative. Iocal interests
have recognized the genersl benefits to Msricopm County that would
result from the smlvege of water mnd, mmtbuu have sgresd to
repay all costs nlleca%dtcimmm N

A copy of the Assistant Secretery’s letter, together with a copy
of this reply, will be included with the report of the Chief of Engi-
neers when it is submitted to Congress. The cocmments of the Assist-
ant Secretary are spprecisted. '

8incerely yours,
- /S/ W. K. WILSON, JR.

¥. K. WILSOR, JR.
Major Genersl, USA
Acting Chief of Engineers
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' COMMENTS OF THE SECRETARY OF COMMERCE

THE SECRETARY OF COMMERCE
WASHINGTON 25, D. C.

May 28, 1959

Mejor General E. C. Itschner, U. 8. A.

Chief of Englneers :
Department of the Army

u”himon 25‘ ac c.
m Geneysl Itachﬁerz

Reference is mesde to your letter of h Merch 1959, requesting
comments of this Department on your proposed report, and related

‘reports, on Gila end 8alt Rivers, Gillespie Dem to McDowell Dsm

Site, Arizons.
The Coast and Geodetic Survey has sdvised that there is

. adequate horizontal and verticsl control slong the entire length

of the proposed project. The scope of the project is such that it
does not appesr that any control monuments will be affected, with
the possible exception of some recently completed work in the
vicinity of Fhoenix~Tempe ares.

In the light of this possibility, the Coast and Geodetie

- Burvey has suggested that the Corps of Engineers determine if eny

of the C30S momments need to be re-established due to construction
of levees in the Phomnix-Tempe eres. Upon receipt of this informa-
tion the smount of work involved in replacing the momments can be
determined. It also cap then be determined if it will be.necessary
40 ask for reimbursement fram the Corps of Engineers for this

work. '

Since the local interests are required to pay for all necessary

highway relocations as & part of the local contribution towerd this

project, adjustments to any Federsl-sid highwey routes for the
accommodation of this flood contrel project would not be eligible for
Pederal-aid finsncing. The deniel of Pederal-sid funds for such work
does not involve the discretion of this Depertment. It is based upon
& fundsmental relationship in the sdminisgtration of Federal programe.
Under thet relstionship, in the sbsence of & clear expression of the
Congress authorizing such ection, funde eppropriated to the care of
one Federal agency may not be used to relieve local interesis of all
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or sny part of the obligation they have sssumed, or ere mquire&
to assume, es a condition for receiving Federal funds appropriated
by the Congress to the care of ancther Federal agency.

We greatly sppreciate the opportunity to review this
report.

Bincerely yours,
. /S/ LEWIS L. STRAUSS

Becretary of Commerce
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LETTER TO THE SECRETARY OF COMMERCE

" DEPARTMENT OF THE ARMY
‘0ffioce of the Chief of Enginoe'c
Washington 25, D.C.

3 June 1959 _

The Honoreble

The Secretary of Commerce

Dear Mr. 'Secretery_: =

Your conments of 28 May 1959 on my proposed report on
the Gila and Salt Rivers, Gillespie Dam to McDowell Dam
Site, Arizona, noted the possible effects of the proposed
improvement on Coast and Geodetic Survey control monuments.

Should the project be authorized as recommended, plans
will be coordinated with the U, S. Coast and Geodetic Survey
to develop mutually satisfactory arrangements for replacing
monuments which are affected. Copiles of your letter and
this reply will be includ.ed with the report when transmitted

to Congress. :

Sincerely yours,

/S/ E. C. ITSCHNER

E. C. ITSCHNER
Major General, USA
Chief of Engineers
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'GILA AND SALT RIVERS, GILLESPIE DAM TO
' McDOWELL DAM SITE, ARIZONA -

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON 25, D.C. )

August 11, 1959

Subject: Gila and Salt Rivers, Gillespie Dam ts McDowell Dem Site, Arizona

Cmo: msacmmmawmm

1. I submit, for transmission to. Congress » my interim repcrt covers
ing an importent part of the survey of Gila River and tributaries, Arizona
and New Mexico, amuthorized by the Flood Control Act of June 28, -1938.°

is accompanied by the report of the District Engineer which contains
detailed information snd illustrations, and by indorsements thereto :
expressing the views of the Division Engineer and Board of Engineers for
Rivers and Harbors, .The report concerns primarily the problem of f£lood
control and the related need to conserve water for irrigation along 80
miles of river in the central portion of the basin, between Gillespie Dam
on Gila River and McDowell Dam site on Selt River, an upstream tributary.
The basin ares and locations of these features in southern Arizona are

ghown on Plates 1 and 2 of the report of the District Engineer. This

interim report is presented to furnish Congress information on worthy

improvements without awsiting completion of the entire extensive survey.

Improvements found advisable for construction at this time include levees
along Salt River at the cities of Phoenix and Tempe, improvement of low .
flow chamnels in two reaches, and general removal of plant growths which
restrict flood i’lows a.nd consume large quantities of ground water.

2, -Gi-la River rises in New Mexico, flows westward across southern

Arizona, and enters Coloradc River on the Arizona-Cslifornia boundary,

near the Mexican bordern. It drains 58,200 square miles of generally arid
land most 6f which is in Arlzona. - S8alt River enters Gila River at mile
198. The site for McDowell Dem, proposed by the Bureau of Reclamatiom,
is st mile 46 on Salt River. This 1s only ‘a short distence sbove Granite
Reef Dam, constructed by local interests to divert water for irrigation.

Gillespie Dam, alsc a water diversion structure of local interests, is

on Gila River, 34 miles below the mouth of Salt River. Although this
report is primarily concerned with the 80 miles of river valley between
the McDowell Dam site and Gillespie Dam, it contains information on flood
conditions thence to the head of Painted Rock Reservoir, about 15 miles
downstream. - This flood-control reservoir is under construction by the

.Oorps of Engineers .




3. The area under consideration is within Maricopa County, which
has a population of about 550,000 including an urben population of
370,000 at Phoenix, about mile 16 on Salt River. Tempe, a short distance
farther upstream, had a population of 7,684 in 1950. - Agriculture,
dependent on irrigation, and stock ralsing are the principal activities,
In 1956 sbout 300,000 acres were irrigated along the 80 miles of these
rivers, with about 45 percent of the water obtained by ground water
pumpsage and the remainder by surface diversions. “

k., Although Congress has authorized several flood~-control projects
in the Gila River Basin, under direction of the Corps of Engineers, they
are not importantly related to the water problems in the area under con=-
sideration. The proposed central Arizona project of the United States
Bureau of Reclamation, now pending for consideration in Congress, includes
Buttes Reservoir on Gila River at mile 287 and Charleston Reservoir at
mile 121 on San Pedro River, an upstream tributary of Gila River. In the
studies for this report it is assumed that these reservoirs will be in
operation. The Bureau's central Arizona project also contemplates impor-
tation of Colorado River water end construction of a terminal reservoir
at the McDowell site which would provide space for temporary storage of
the lmported water. .Construction is dependent upon future authorization
by Congress and the settlement of litigation between the states of
California and Arizona over the rights to the Colorado River water., Due
to-the indeterminate nature of these matters, the effects of the pro-
posed diversion and storage have not been included in the present studies.
local interests have made minor channel improvements, provided irrigation
works, and constructed a small basin on Cave Creek which reduces flood
damages at Phoenix. -

. 5. * Flows are intermittent in the river reaches under consideration.
The normsl flows are carried in wide meandering channels obstructed by
sand bars and overgrown to various degrees with water consuming plants
(phreatophytes), principally salt cedar. These growths seriously reduce
the flood carrying capacities of the streams and consume large amounts of
water needed for irrigation. This water loss from a 2,000-foot-wide
strip between Granite Reef Dam and Gillespie Dam has been estimated at a
minimum of 22,000 acre-feet annually. Salt River, and Gila River below
Gillespie Dam, have channel capacities of about 50,000 cubic feet per
second but between this dam and Salt River, where the infestation by
phreatophytes 1is greatest,; the capacity of Gila River has been reduced to
about 20,000 cubic feet per second. :

6., Major floods occur on these streams ms a result of general
winter storms. The greatest of record was in February 1891 with an
estimated peak flow of 300,000 cubic feet per second near the site of
Granite Reef Dam., Other major floods occurred in 1905, 1916, 1920
and 1938. Records are incomplete but the floods are known to have
caused severe damages and the loss of several lives. Developed areas
in the flood plain are mostly agricultural. During extreme floods
about 102,000 acres between the McDowell Dam site and Painted Rock
Reservoir, including channels and wasteland, are subject to overflow,
This includes 4,000 acres of urban property at Phoenix, South Phoenix,
and Tempe. Cultivated areas in the flood plain include about 16,000
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acres on Selt River, 15,000 acres thence to Gillesple Dam, and 1,300
irrigated acres between that point and the heed of Palnted Rock Reser-
voir. -Aside from the urban areas, the properties subJect to flood -
damages include rural buildings, bridges, highways, irrigation works
and utilities. The District Engineer estimates the average annual
flood demeges at $460,000 along Salt River, $198,000 on Gila River
sbove Gillespie Dem, and §$33,000 thence to Painted Rock Reservoir, a
total of $691,000. _

7. Local interests desire clearing and straightening of the
channels of Gila and Salt Rivers to prevent flood losses; reduce erosion
demsges; avoid interruptions of irrigation, railroad amnd highway com-
mmications, and utility services; and to reduce water losses result-
ing from the growth of phreatophytes. tEhey offer to cooperate.

8.  The District Engineer finds that the best plan of improvement
. at this time would provide for levees along Salt River between 4Oth -
Btreet, Phoenix, and Tempe Butte, Tempe, with channel improvements along
Gils and Balt Rivers from Gillesple Dem to Granite Reef Dam, consisting
of a floodway 2,000 feet wide cleared of the growth of phreatophytes and
two reaches of low-flow or pilot chamnels, one extending intermittently
for sbout 29 miles sbove Glllespie Dam and the other about 9,000 feet
long at Tempe. These works would provide complete protection to most

of Tempe and to a part of Phoenix against a major flood that would be
exceeded only on very rare gccasions and psrtial protection elsevwhere
along Gila and Salt Rivers between Glllesple Dam and Granite Reef Dam.
In addition, an estimated minimm of 16,000 acre-feet of water would

be saved annually and would be available for beneficial use, On the
basis of October 1957 prices, the District Engineer estimates the costs
and benefits as follows: ,

First costs . - Federal Non-Federal Total
Tevees, LOth St., Phoenix, to Tempe $1,160,000 $ 70,000 $1,230,000
Channels and clearing of growths 2,140,000 140,000 2,280,000 .

Construction $3,300,000 $210,000 $3, 510,000
Preauthorizsation studies . 60,000 - - ____ 60,000
Total $3,360,000 $210,000 $3,570,000

Annual carrying charges
Interest and amortization on §3,570,000,

Federal end non-Federal) $ 125,900
‘Maintenance and operstion of all improvements

(non-Federal) ' 000
Total | 3 175 900

Aversge annual benefits '
Prevention of flood damages ‘ . $ 226,000

Conservation of water . 128,000
Total _ $ 354,000
Ratio of _beneﬁts to costs . 2.0
3
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 Engineer and with eh.modifications thereof as in t@e discretion of the.-

In view of the water conservation benefits, the District Engineer believes
that local interests should repasy 25 percent of the construction cost,
without interest, in U0 equal ennual payments, & total repsyment estimated
at $825,000. Thus the United States would be reimbursed eventually by

this amount, leaving the net cost to the United Btates for construction

estimated at $2,h75,990, exclusive of interest. He points dut that )
reclamation law, vwhich permits interest-free repayment for irrigation
benefits, limits the individual ownership of lends benefited to 160 acres.
However, in this case, the water saved would become ground water avail-
able for use in. the area genersally and he concludes that the l60-acre
Jdmitation should not apply.

9. The District Engineer also comsiders the advisability of supple-
menting his plan described above, by the provision of storage for flood
control in the reservoir proposed by the Bureau of Reclamation at the
McDowell Dam site, if this project is constructed at some future time.

He estimates the first cost of 672,000 acre-feet of such storage at

$5,700,000 and the annual cerrying charges at $203,500. This would in-

crease the annual benefits by an estimated $369,000., The benefit-cost
ratio is 1.8. o

- 10. The District Engineer recommends:

. a. Accomplishment by the Corps of Engineers of the improve-
ments described in paragraph 8 ebove, subject to certain indicated require-
ments of local cooperation,

b. That a 160-acre limitation on individusl ownership of lands
benefiting from the water conservation not be applied as a prerequisite
for this project's qualifying for interest-free funds, and -

Co That in event McDowell Reservoir is adopted for construc-
tion, the design be modified to provide such additional flood-control
storage as is determined to be needed and Justified at that time.

The Division’Engineer concurs in these recommendations.

11: The Board of Engineers for Rivers and Harbors, after careful
consideration of additional information presented by interested parties,
concurs in general with the reporting officers and recommends the improve-
ment, subject to certain requirements of local cooperation.

12. After due consideration of these reports, I concur in the views
of the Board and accordingly recommend the improvement of Gila and Salt
Rivers, Arizona, for flood control and water conservation,tto grovide for .
the congtruction of levees between hOth Street, Phoenix, and Tempe Butte,
Tempe, and channel improvements from Gillespie Dam to Granite Reef Dam,

consisting of a cleared floodway 2,000 feet wide and two reaches of low- %

flow channels; generally in accordance vwith the plan of the District

Chief of Engi: leers may be advisable; at an estimated cost of $3,300,000
for construction, provided that, prior to comstruction, local interests

. . .



furnish assurances satisfactory to the Secretary of the Army that they
will: (a) provide without cost to the United States all lands, easements,
and rights-of-way necessary for construction of the project; (b) pay

for all necessary highway and utility relocations; (c) maintain and oper-
ate all the works after completion in accordance with regulations
prescribed by the Secretary of the Army; (d) keep the flood channel of
Gila and Salt Rivers within the limits of the improvement free from en-
croachment; (e) repay to the United States 25 percent of the total

‘Federal construction cost in 40 equal annual payments without interest,

beginning the first year after completion of the work (the exact amount

" of the annual payments, presently estimated at $20,625, to be adjusted

on the basis of actual costs of construction, and such payments made to
the Secretary of the Interior who, in turn, shall deposit such funds in
the Treasury of the United States as miscellaneous receipts); (f) hold
and save the United States free from dameges due to the construction
works; -and (g) ad just all water-rights claims resulting from construec- -
tion, operation, and maintenance of the improvements. ' The ultimate con-
struction cost to the United States, exclusive of interest on the unpaid
balance during the repayment period, is estimated at $2, 475,000,

13. I further recommend that the l60—acre limitation on ownership
of lands benefiting from the water-conservstion features of the project
not be applied as s prerequisite for this project's qualifying for
interest-free funds; snd that, in the event the McDowell Reservoilr is
adopted for construction, the design be modified to provide such addition-
al flood-control storsge &s may be found needed and Justified at that

time.

c. Itschner
Mhdor General, USA
'Chief of Engineers




| REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

Subject: Gila and Salt Rivers, Gillespie Dam to McDowell Dam Site, Arizona

(2d Indorsement)

The Board of Engineers for Rivers and Harbors, Washington 25,. D. C.,
27 January 1959 .

To: The Chief of Engineers, Department of the Army

1. The Division Engineer issued a notice informing the publiec of
the recommendations of the reporting officers, and affording interested
yarties an opportunity to furnish additional information to the Board.
Careful consideration has been given to the communications received, in-
cluding the supplemental comments of the United States Fish and Wildlife
Service concerning the project effects on wildlife resources. The . Board
believes that consideration should be given in the advanced planning
stage to all practicable measures for conserving the wildlife resource g
.within the framework of the plan presented by the District Engineer. !

2. The .Board concurs in general in the views and recommendations
s of the reporting officers. As pointed out by the District Engineer, the

4§ recommended improvements will afford substantially complete protection

for the city of Tempe, partial protection to Phoenix and the commercial
¢ and agricultural area adjacent thereto, and partial protection to other
F property along Gila and -Salt Rivers from Gillespie Dam to Granite Reef
» Dam. Additional levees along Salt River for the protection of Phoenix,
although considered, cannot be justified at this time by the resulting
benefits. Consideration should be given to the inclusion of additional
flood-control storage in McDowell Reservoilr if and when that reservoir
is adopted for construction for terminal storage of Colorado River water
as a part of the central Arizona project. The Board is of the opinion
that the proposed improvements are feasible from an engineering view-
point and are economically justified.

3. The Board therefore recommends the improvement of Gila and

4 -Salt Rivers, Arizonsa, for flood control and water conservation, to pro-

! vide for the construction of levees between 4Oth Street, Phoenix, and
ﬁ.Tempe Butte, Tempe, and .channel improvements from Gillespie Dam to

! Granite Reef Dam, consisting of a cleared floodway 2,000 feet wide and

£ two reaches of low-flow channels; generally in accordance with the plan

" of the District Engineer and with such modifications thereof as in the
discretion of the Chief of Engineers may be advisable, at an estimated
cost of $3,300,000 for construction; provided that,prior to construction,
local interests furnish assurances satisfactory to the Secretary of the




Army that they will: (a) provide without cost to the United States all

lends, easements, and rights-of-way necessary for construction of the proj-
ect; (b) pay for all necessary highway and utility relocations; (c) main-
tain and operate all the works after completion in accordance with regula-

tions prescribed by the Secretary of the Army; (d) keep the flood channel

of Gila and -Salt Rivers within the limits of the improvement free from
encroachment; (e) repay to the United States 25 percent of the total Fed-
eral construction cost in 40 equal annusal payments without interest, begin-
ning the first year after completion of the work (the exact amount of the
annual payments, presently estimated at $20,625, to be adjusted on the
basis of actual costs of construction, and such payments made to the Secre-
tary of the Interidr who, in turn, shall deposit such funds in the Treasury
of the United States as miscellaneous receipts); (f) hold and save the
United States free from damages due to the construction works; and (g)
adjust all water-rights claims resulting from construction, operation,

and maintenance of the improvements. The ultimate construction cost to

' the United States, exclusive of interest on the unpaid balance during “the

repayment period, is estimated at $2,475,000.

L, The Board further recommends that the 160-acre limitation on
ownership of lands benefiting from the water-conservation features of
the project not be applied as a prerequisite for this projeet's qualify-
ing for interest-free funds; and that, in the event the McDowell Reservoir
is adopted for comstruction, the design be modified to provide such addi-
tional flood-control storage as may be found needed and justified at that
time.

For the Board:

W. K. Wilson, J
Major General,
Chairman




REPORT OF THE DISTRICT ENGINEER

SYLLABUS

The district engineer finds that a flood menace exists along
the Gila and Salt Rivers from:Gillespie Dam to Granite Reef Dam.
He also finds that the river-bottom growth within the channels of
the Gila and Salt Rivers not only greatly adds $o the flood hazard
but also, by transpiring large volumes of water annually, ‘greatly
deplete@ the ground-water supply.

After 1nvest1gatlon of the various prospective solutions t¢ the
above problems, the district engineer finds that the most suitable
-plan at this time would consist of levées and channel improvements
to provide a reasonable degree of flood protectlon, and to conserve-
water by eradication of water-consuming vegetationas a part of the
channel improvement work. The plan would include short levees along
Salt River between 40th Street in Phoenix and Tempe Butte in Tempe,
and improvement of the Gila ‘and Salt River channels from Glllesple
Dam upstream to Granite Reef Dam.

The district engineer estimates the total Federal first cost
of the project at $3,360,000 (October 1957) comprising $3,300,000 to
‘be spent for construction and $60,000 already spent for preauthiorization
studies; and the total non-Federal first cost at $210,000 (October
1957) He estimates the total average ammual charges at $178,900,
including an average of $53,000 annually for maintenance and operation
of the levee and channel 1mprovements. He estimates the average annval
benefits that would accru?/from flood control and 1nc1denta1 water
conservation at %354 000. " He states that the raylo of average annual
benefits to average annual charges would be 1.98 to 1. BHe concludes
‘that the project would be justified on the basis of the tangible
benefits. Consideration of the 1ntang1b1e benefits would add weight:
to the Justification.

The district engineer investigated the feasibility of the

addition of flood-control storage to a terminal-storage reservoir

at the McDowell site on Salt River. He concludes that the inclusion
- of sufficient flood-control space in a reservoir at the McDowell

site to control the standard project flood would be justified in

conjunction with development at that site of the terminal storage

for the reclamation project proposed in House Document 136,

8lst Congress, lst session. Such flood-control space would be a
 desirable supplement to the above levee-and-chamnel improvement plan

in order to insure an adequate degree of flood protection in the

future for the rapidly growing urban area in the vicinity of Phoenix.
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The district engineer is of the opinion that, because of the
water-conservation benefits that would result from construction of
the recommended project, local interests should be reguired to reim-
burse the United States for that part of the project construction
cost allocated to water conservation, and such reimbursement should
be made in 10 equal annual payments without interest.  On the basis
of October 1957 prices, the estimated amount of $825,000 would be
repaid in L0 equal annual payments of $20,625. :

The district engineer recommends that a flood~control project
comprising levee and channel improvements along the Gila and Salt
Rivers from Gillespie Dam to -Granite Reef Dam, as outlined above,
be authorized for construction by the Corps of Engineers; United
States Army, subject to the condition that local interests furnish
agsurances satisfactory to the Secretary of the Army that they will
pay for the cost of highway and utility relocation; provide necessary
lands, easements, and rights-of-way; repay, to the United States,

25 percent of the total construction cost in 40 equal annual payments
without interest (the exact amount of the armual payments, presertly
estimated at $20,625, to be adjusted on the basis of actual costs

of constructing the project; -ennual payments to be made to the

e

Seeretary of the Interior who,-in turn, will deposit such funds in

the Treasury of the United States. as miscellaneous receipts); main-
tain and operate the levee and channel improvements in accordance.
with regulations to be prescribed by the Secretary of the Army;
keep the flood -channel of the Gila and Salt Rivers free from
encroachment ; “hold and save the United States free from all damages
arising from construction and operation of the work; and adjust all
water-rights claims resulting from. construction, operation, and
maintenance of the improvements.

The distrlct engineer also recommends that, because of the
special circumstances wherein the water-conservatlon benefits would
be realized, the 160-acre limitation in ownership of lands benefit-
ing from the water-conservation features of the mroject should not
be applied as a prerequlsite for this project's qualifying for
1nterest-free funds.

. The district engineer. furthef recommends that, in the event
McDowell - Reserv01r, proposed in House Document 136 81st Congress,
1st session, is adopted for construction, the de31gn be modified

to provide such additional flood-control storage as is determined

to be needed and Justlfied at that time,




~UNITED STATES ARMY CORPS -OF ENGINEERS,
OFFICE OF THE DISTRICT ENGINEER,
LOS ANGELES DISTRICT
Tos Angeles, Callf,, December ), 1957

Subject' Interim report on survey for flood control Glla and Salt
Rivers, Gillespie Dam to McDowell Dam site, Arlzona._ :

Through: The Division Engineer, United States Army Engineer DlVlSlon,
South Paclfic, Say Francisco, Calif,

To: The Chief of Engineers, United States Army,

‘ AUTHORITY

1. This report is submitted pursuant o act of Congress, Public
Law 761, Seventy-fifth Congress, approved June 28, 1938 which -reads
in part as follows. :

SEC. 6. The Secretary of War is hereby authorized and dlrected
to cause preliminary examinations and surveys for flood control includ-
ing floods aggravated by or due to tidal effect at the following-named
localities, and the Secretary of Agriculture is authorized and directed
to cause preliminary examinations and surveys for run-off and water=-
~ flow retardation and soil-erosion prevention on the watersheds of such
localltles, Ko oH «

3 % * ¥ * % "3
Gila River and tributaries, Arizona and New Mexico,
* % ¥* ¥* %* *

2. A preliminary examination report on Gila River and tributarles,
Arizona and New Mex1co, dated January 10, 1939, was submitted by the
district engineer in accordance with the act mentioned in the preced-
ing paragraph, The report, which was reviewed by the Board of Engineers
for River and Harbars, is the basis of amthorization, dated April 18,
1939, by the Chief of Engineers. for a report on a flood-control survey
of the entire Gila River Basin,

3. The survey for the entire basin is being covered in seven
interim reports, two review reports, and a final comprehensive report.
Interim reports have been submitted as follows: Tucson, Ariz., and
vicinity, dated November 20, 1945; Queen Creek, Ariz,, dated February
2, 1946; Gila River and trlbutarles below Glllesple Dam, Ariz,, dated
SepteMber 1, 1948; and lower Agua Fria River and vicinity, Arizona,
dated December 10, 1952, Two additional interim reports covering
(a) Pinal Creek and tributaries and (b) Gila River, Camelsback
.Reservoir site to Salt River, Ariz., have recently been started.
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This interim report, the seventh considers the area along Gila River
from Gillespie Dam to. the mouth of Salt River and the area along Salt
River from its mouth to the McDowell Dam site., Review reports to
consider the Gila River and tributaries, Arizona,. downstream from
Painted Rock Reservoir site, and Gila River and tributaries in the
vicinity of Tucson, Ariz,, were authorized in 1954 and 1955, respec-
tively. Work on these review reports is under way. The final com-
prehen51ve report will include summaries of findings and conclusions
in all interim and review reports, consideration of problems in area
" not covered in any interim report, and analysis of the interrelation
-of problems and plans of 1mprovement 4in all parts of the Gila River
Basin, :

SCOPE OF SURVEY

h. General .~-The survey described in this interim report was
made to consider (a) the need for flood control and (b) the solution
of the flood problems in that part of the Gila River Basin, Ariz.,
that is along Gila and Salt Rivers between Gillespie Dam and McDowell
Dam site, Consideration was given to the preservation and protection
of established and potential uses of water and to the development of
comprehensive and coordinated projects for 1mprovement

5. Topographic surveys and mosaics.-~Aerial - surveys of Gila and
Salt Rivers from Glllesple Dam to McDowell Dam site were made by the
Corps of Engineers. in 1949, Cross sections of the river channel were
taken at intervals of approximately 1 mile. Reconnaissance surveys
of McDowell Dam site were made; detailed topographic surveys of the
dam site were made by-the United States Bureau of Reclamation,

6. Site 1nvest1gat10ns and exploratlons.--Geologlcal reconnais-
sance of the McDowell Dam site was made by the Corps of Engineers,
Logs of holes drilled at the site were supplied by the United States
Bureau of Reclamation, Power-auger borings along the alinement of
the Salt River levees considered were made by the Corps of Engineers,
Samples of existing gravel pits near the city of Phoenix were analyzed.
Adjacent areas from which adequate quantities of suitable embankment
material for the levees considered and of suitable soils ard aggre-
gates that might be. feasibly transported to McDowell Dam site were -
explored, Details of .the subsurface explorations are given in
Appendix 2: Geology and Soils,

7. Economlc and other investigations, -=Newspaper accounts of
past floods were analyzed to determine the extent of overflow and
damage from past floods. Field investigations were conducted to
determine the extent of overflow from future floods and the type and
value of property in the overflow areas, Assessed valuations of '
properties in the overflow areas were obtained and true valuatious
were estimated., Economic studies included analyses of crop values
and farming costs. Local interests were interviewed about property
values, agriculture, use and .availability of water, and flood damage.
A field 1nspectlon of the area was made by the dlstrlct engineer.,

11
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- ~ PRIOR REPORTS

8, No prior survey reports on flood control in the Gila River
Basin between Gillespie Dam and McDowell Dam site have been: submitted
to Congress by the United States Army Corps of Engineers.

DESCRIPTION

9. Location and extent,--The Gila River Basin, the largest
drainage area trlbutam +to lower Colorado River, includes the southern
half of -Arizona and a part of southwestern New Mexico, (See pl. 2.)
The drainage area of the basin comprises about 58,200 square mlles,
5,600 of which are in New Mexico, 51,500 in Arlzona, and 1,100 in
Sonora, Mexico,

10. The part of the Gila River Basin under consideration.in
this report comprises the Salt River Valley between MecDowell Dam site
(river mile 46) and the mouth of Salt River, and the Gila River Valley
from the mouth of Salt River (river mile 198) to Gillespie Dam (river
mile 16L). .The drainage areas'of Salt River at McDowell Dam site and
at the mouth are 12,900 and 13,700 square mlles, respectively. The
drainage area of Glla River at Glllesple Dam is 19,600 square miles,
The Gila River Valley between Gillespie Dam and the upper end of the
authorized Painted Rock Reservoir (now under construction) was also
considered in this report because of the effect of a dam at the
McDowell site on this area, (See index map, pl. 1, and map of Gila
River Basin, pl. 2.) '

11, Streams.--Gila River, the main stream in the drainage area,
rises on the west slope of the Continental Divide in southwest New
Mexico ard flows generally westward about 650 miles to a point on
Colorado River about 11 miles upstream from the California-Mexico
boundary. The principal tributaries that join the main stream up-
stream from Salt River include the following streams: San Francisco
‘and San Carlos Rivers, which enter the main stream from the north;
and San Simon Creek and San Pedro and. Santa Cruz Rivers, which enter
from the south., The principal tributaries that join the main stream
in the area under consideration in this report include Salt, Agua
Fria, and Hassayampa Rivers, and Centennial Wash, which enter Gila
River from the north. The principal tributaries of Salt River up-
stream from McDowell Dam site include Tonto Creek and Verde River,
No major streams enter Salt River downstream from McDowell Dam site.
The headwaters of Salt and Gila Rivers are perennial. Surface flow
in other parts of the dralnage area is mostly intermittent.

' 12. ToEogEaggy.--The area along Gila and Salt Rlvers from
Gillespie Dam to McDowell Dam site is part of an alluvial valley
that is very favorable for agricultural development, In the drainage
area above Gillespie Dam, the mountains, in the headwaters of Verde
River, rise to a maximum elevation.of 12,600 feet, The divide, in
general, ranges in elevation from 3,000 to 9,000 feet along the south
side of the basin, and from 7,000 to 9,000 feet along the north and
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northeast sides, - The mountains are rugged and precipitous, and the
valleys are sufficiently level to be favorable for agriculture.

13. Geology and soils.--The area drained by Gila and Salt
Rivers -is part of the Basin and Range Province, which covers a large

‘part of southwestern United States. . The surface of the area is a

series of broad, comnected desert valleys and plains, from which
rise numerous hllls and short, isolated mountain ranges., South of
the area, a highland with 51m11ar topography extends many miles into
Mexico. On the north, rugged mountains separate the area from the .
uplsand province known as the Colorado Plateau. Fett

1. The rocks that form the hills and mountains and underlie
the valleys and plains are chiefly great masses of Pre-Cambrian, -
metamorphose granites and volcanics, with which occur minor amounts
bf‘sedlmentary rocks. During the Tertiary period, much block fault-
ing occurred in this region and structural valleys were formed :
between the upthrown mountain blocks, '

15, The intermontane valleys and plains are deeply filled with
alluvium consisting of poorly assorted, coarse sediments interbedded
with silt and clay. The soil in the valleys is fertile; and, where

 water without a high saline content is available for 1rr1gat10n, the

crop yields are high. ' The areal extent of sediments in the Salt

River Valley and adjacent parts of the Gila River Valley totals
several thousand square miles and includes the broad plain extending
southward from Mesa and Chandler to Gila River, The maximum thickness
of these sediments has not been determined but is known to exceed
1,300 feet at one point., Additional information on geology and soils

‘in the Gila River Basin and detailed information on geology and soils

at the McDowell Dam site and at the site of recommended levee and
channel improvements are given in Appendix 2: Geology-and:Soils.

16, Stream characteristics.~--In general, stream slopes in the
Gila River Basin are not excessive. The gradients of Gila River and
of most of the secondary streams are steep near the headwaters and
decrease progressively downstream, The average slopes of Gila and
Salt Rivers from the headwaters to their mouths are 13 and 25 feet
per mile, respe¢tively. The average slope of Salt River from
McDowell Dam site to its junction with Gila River is about 9 feet
per mile; the average slope of Gila River from Salt River to Gillespie
Dam is about 5.5 feet per mile,

17. The chdnnel capacity of Salt River from McDowell Dam site
to its mouth is about 50,000 cubic feet per second. Normal flows
meander over the bottoms of wide channels of various depths; major
floods overflow the banks and spread over an area from 1 to 3 miles

‘wide, Large flows are infrequent and the channel is partially

blocked by sandbars and river-bottom growth,

18. 1In the -area along Gila River from_the mouth of Salt River
to Gillespie-Dam, the flow meanders over the flat bottom of a trench-
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5 to 20 feet deep and 1/2 to 1.mile wide., However, most of the
channel bottom is overgrown with phreatophytes, principally salt-
cedar, This river-bottom growth has increased the aggradation of
the chamnel and has restricted the channel to such an extent that
flows in excess of 20,000 cubic feet per second will overflow and
inundate the ad301n1ng cultivated area, The overflow area of the
standard project flood would range from 1 to 2-1/2 miles in width.

19, The ‘channel capa01ty of Gila River from Gillespie Dam to
the upper end of the authorized Painted Rock Reservoir (now under
construction) is about 50,000 cubic feet per second, Flows in. excess
of this amount will 1nundate adjoining land and spread over an area

. from 1/2 to 2 miles wide,

20, Vegetation,--The tvpe, density, and distribution of vegeta-
tion in the Gila River Basin reflect the differences in elevation,
temperature, and precipitation. In general, the desert vegetation
is sparse. The principal desert vegetation-is cacti, creosotebush,
and sagebrush, Saltcedar, mesquite, and arrowweed grow in dense
thickets in stream bottons and other areas where the water table is
near the surface of the ground. Grasses interspersed with desert
and semidesert shrubs grow at elevations ranging from 3,000 to 8,000
feet, but the density of vegetal cover is low below l,500 feet and
only fair at higher elevations. Overgrazing has destroyed much grass,
which has been replaced by rabbitbrush and snakeweed over large areas,
Chaparral, ocak, pinon, and juniper grow at elevations ranging from
h,OOO to 7,000 feet, Aspen and conifers, such as fir, spruce, and
pine, are common above elevations of 6,000 feet.

21, Mags.-eMaps of the Gila River Basin that were prepared by
agencies of the Federal Government, by the State of Arizona, and by
local interests were used in the preparation of this report. Maps
included as plates to this report are as follows: Plate 1, Index
Map, Gila and Salt Rivers, Gillespie Dam to McDowell Dam’ site, Arizona;
and plate 2, Gila River Basin, Addltlonal maps prepared for special
use in connectlon with this report accompany appendixes to this report.

ECONOMIC DEVELOPMENT

22, Population,--The area affected by improvements considered
in this report lies entirely in and includes most of Maricopa County,
Arig, Population in this area has increased steadily from 1900 to
1950 and has continued to increase at a rapid rate since that date.
According to the United States census, the Maricopa County popula-
tion was about 20,000 in 1900, 90,000 in 1920, 186,000 in 1940, and
332,000 in 1950, A local agency estimates the 1957 population of the
county at 550,000. A number of cities, including Phoenix, the capital
-and largest 01ty in the State of Arizona, would be affected by the
improvements considered, The following table gives the 1950 popula=-
tion for these cities, for the Phoenix urban area, and for Maricopa
County. Population estimates for 1957, where available, are also
given,

~
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'1950 and 1957 populations in area affected by the 1mprovemenﬁs ‘Gon-

sidered in the interim report on survey, flood control, Gila and
Salt Rivers, Gillespie Dam to McDowell Dam ‘gite, Arigona '

. City or area : Population
& 1950 : 1957

Maricopa Countye.eessesesecesessscrcansssssst 331,770 & #%550,000
Phoenix.......................-.....-.'.......2 *106 818 H 7‘8('172 OOO ‘
PHOGIIIX UFDER BT€Ba s s sns s s ensesvensonnssnsd #230,000 ¢ #4370,000 ° °
Mésa.....-..._-a.o.-.-.......q.....'.--...1....3 16,790: ("UHS) '
G1eNA21Ceeeneeeervacossssecacosscsssansonesel 8,179 ¢+ (08¢)
T OIMPE ¢ e e v eoessennsooacsossosassanssansacssanet 7,68l ¢ (s0ex)
CRANALET s ¢ e e snvenonnrsesnorossnrsnsonnsaneet 3,799 = (sm¢)

: 3,oh2_ t ()

Tolleson..."toou.oltcooo‘n.avooooouoooooooo

% A speclal census for the city of Phoenix made in March 1953
indicated a population of 128,840 in the city. :
36t Estimate made by Valley National Bank, Phoenix, Arlz.

¢ Egtimate not available.

- 23, Occupations and industries,--The principal activities in
the Salt and Gila River Valleys from McDowell Dam site to Gillespie
Dam are agrlculture and stock raising. About 300,000 acres were
irrigated in the area in 1956, providing an annual gross crop value
of about $85,000,000. The gross value of livestock in December 1953
was about $15 000,000, The city of Phoenix is the trade and service
center for most of the State of Arizona, The estimated value of
retail sales in Maricopa County in 1956 was $705,000,000, which was
over 50 percent of the State total, The estlmated manufacturlng pro-
duction in Arizona in 1956 was $400,000,000, of which about 50 percent
accrued in Maricopa County, Several large sand-and-gravel plants are
located in the riverbed of Salt River, :

2L, Land use and development,--Irrigation of the Salt River
Valley by white settlers began in 1867 soon after Arizona was given
territorial status. Water was diverted to lands on the north bank

of Salt River, near the site of the city of Phoenix, By 1871, staple
crops were being produced on about 1,700 acres, and the new town of
Phoenix had a population of about 300. The Santa Fe railroad was
completed across northern Arizona to Colorado River in 1883, and in
1887 this line extended a branch to Phoenix, In 1900, Phoenix, with
a population of 5,54k, was the seat of the territorial'government.

25, During the period 1890 to.1910, agriculture and associated
industries expanded rapidly but spaSmodlcally. Although the annual
flows of the stream were more than adequate to supply the areas then
irrigated, wide variations in flows occurred, Sudden rains would swell
the streams to flood proportions, from which they would dwindle to
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meager streamlets during the dry period. The agricultural economy
was one of alternate prosperity and failure, Time after time, floods
carried away the diversion dams, many of which had to be replaced
every year, DBy the time these structures were repaired, the stream-
flow would in many cases be insufficient to irrigate crops in the
area, or the crops had withered and died from the intensity of the
desert sun. After the passage of the Reclamation Act of 1902, the
Salt River project was constructed by the Bureau of Reclamation from
1903 to 1911, Granite Reef diversion dam was completed in 1908, and
Roosevelt Dam was completed in 1911 with resultant impetus to agri-
cultural development and stability for urban and industrial growth.

Further developments by the Salt River Valley Water Users' Association

from 1920 to 1930 provided relatively cheap electric power. As a
result, irrigation of new lands by pumping from wells expanded rapidly.
Development of the Salt River project, which comprises most of the
irrigated lands along Salt River, is shown by the following table:

Area in cultivation, Salt River project (1910-56)

Area in

Tear ' cultivation
‘ : .. Acres-
1910000.ooo&oo-aaoo-oo.oa-a.-nn--.-oo»-»oouttco-o.o: ’ 156’000
19204 1 v vusennneneeransaesinnnns et 193,000
1930, cerenececevosnons cssessns tesesssssersrssecsenant 217,000
TOL0u v s nmvvvesnmanssnnnnsesmssranannsaneranaaat 227,000
19500 e eeeeeoooerosacassooressoscsosnssnsasseancnnst 225,000

1956"00.0.0.!“l'.“....'l.llD.OO.O.O..‘....O'JO.O ‘ 192 600

.
.

26, Development of lands along Gila River below the mouth of
,Salt River started at the same time as development of lands along
Salt River, The first irrigation canal in this area was built in
1886, and the settlement of Buckeye was founded about the same time.
In 1921 the Gillespie diversion dam was built to serve about 16,000
acres of land, mainly on the 1eft bank in the vicinity of Gila Bend.

27. Agglculture.-—The agrlcultural economy of the valleys along
Salt and Gila Rivers is well stabilized, and the farmers are generally
‘prosperous, although they experience serious losses because of floods
and water shortages, The supply of irrigation water under present
conditions is not sufficient to provide a full supply of good quality
water to the entire acreage under cultivation, - The excess acreage
has been kept in production temporarily by overdrafts on ground-water
storage and by failure to make adequate releases to maintain a suit-.
able salt balance in the area., A reduction in use to fit the yield
and salt-balance requirements would greatly reduge the production of
agrlcultural crops,
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28, Facilitated by the mild winters and a long growwng season,
the area is adapted to a wide range of agricultural crops. Princi-
pal crops include alfalfa, barley, cotton, flax, sugar beets, citrus
trops, and truck crops, such as lettuce, cantaloupes, watermelons, and
carrots. Many acres are double-cropped, During 1956 the gross value
of crops in the Salt River project was about $55,300, OOO for 192,600
acres, or about $287 per acre,

- 29, Irrlgatlon.--Agrlculture along the Salt and Gila Rivers ‘
from McDowell Dam site ‘to Gillespie Dam is entirely dependent .on- e
irrigation., Most of the irrigated lands have gentle slopes;. ‘they * -
are favorable for the distribution of water and for surface and
underground drainage. The extensive .irrigation works constructed

by the prehistoric occupants of the basin and the existing develop-
ment both emphasize the favorable conditions for growing crops by
irrigation,

30. In the area under consideration, irrigation water is
obtained by surface diversions supplemented by pumping from the
underground supply. Along Salt River, water is diverted from the
river to the two main canals at Granite Reef Dam, which is down-
stream from the confluence of Verde and Salt Rivers. The combined
capacities of the Arizona canal, serving the north side, and the
Southern canal, serving the south side, permit the diversion of
all flows up to U,000 cubic feet per second. The irrigation flow
is regulated by Bartlett and Horseshoe Dams on Verde River, and
Roosevelt, Horse Mesa, Mormon Flat, and Stewart Mountain Dams on
Salt River., Lands in the Roosevelt Water Conservation District
and the Roosevelt Irrigation District are also served by the diver-

8ion at Granite Reef Dam, Along Gila River, Buckeye and Arlington

diversion structures and canals serve the Buckeye and Arlington
Valleys, respectively,  Gillespie Dam diverts the surface flow to
lands of the Gillespie Land and Water Co. on the left bank and to
lands supplied by the Enterprise canal on the right bank, Minor
diversion structures, canals, and pumps serve the small irrigation

districts along the Salt and Gila Rivers.

31, Use of'ground water for the irrigation of lands in this

‘area has increased rapidly since 1935, .In 1956, about 45 percent

of the total supply was.obtained from wells, In.the Salt River
project in 1956 a total of 517,000 acre-feet were delivered from
26} wells.

32, The quantity of water applied annually to an acre of
irrigated land varies with type of soil, kind of crops, efficiency
of farm management, and amount of water avallable. The net duty
of water varies from about 2.3 acre-feet per acre for truck crops
to about 5,0 acre~feet per acre for alfalfa and grain. The average
net duty of water is estimated at gbout 4.0 acre-feet per acre,
measured at the farmer's headgate. _
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33. Water rights,--The water code of Arizona recognizes that
both surface flow and underground waters flowing in definite channels
belong to the public and are subject to appropriations governed by
beneficial use, Percolating water in undefined channels is the
property of the overlying land and is not subject to approprlafion.

. 3L, Water rights within the Salt River project are adjudicated
under the Kent Decree, entered March 1, 1910, The Benson-Allison
Decree of November 1l, 1917, adjudicated water rights between the
various users of water diverted by several ditches, including the
Buckeye canal, from the Salt, Agua Fria, and Gila Rivers, Various
arrangements have been made between the water users under these
rights and the Salt River project for the delivery of their waters.
A court decree effective January 1, 19hli, fixed the amount of water
that should be delivered to the Buckeye district by the Salt River
‘project as 1,1 percent of the water actually diverted at Granite
Reef Dam,

35, One of the most 31gn1f1cant features in the use of irriga-
tion water, and one that has grown in importance during the recent
years of deficient water supply, is the increasing amount of pumping
from underground storage to compensate for deficiencies in streamflow.
Many pumping installations have been made indiscriminately according
to individual requirements. Extension of this practice has led to
overdevelopment and overdraft from ground-water sources of supply.-
In 1948, the Arizona Legislature passed an act authorizing the State
Land Comm1351oner to designate critical ground-water areas for which
adequate factual data indicate that the ground-water supply has been
overdeveloped, After establishment of a critical area, no person is
permitted to construct any irrigation well in that area without a
permit, and no permit is to be issued for construction of any well
that would tend to increase the acreage 1rrigated

36. Power.--Most of the power used in the area under considera-
tion is obtained from local sources. Power is obtained from the
Salt River Project Agricultural Improvement and Power District and
from the Arizona Public Service Company. To develop power, advantage
is taken of the entire 723-foot fall on Salt River from high water -
level at Roosevelt Lake to tailwater below Stewart Mountain Dam, .
The combined generating capacity at the L structures is about 62,800
kilowatts. A standby diesel plant and modern steam plants are the
other local sources of supply. In addition, the 2 local distributing
agencies have contracts with the Arizona Power Authority and the
United States Bureau of Reclamation, which obtain power from Parker
and Davis Dams on Colorado River. A complete transmission and dis-
tribution system provides pdwer for domestic use (including city and
rural use) and for irrigation pumping. In general, the power supply
* (existing and contemplated) is adequate for the needs of the area,

37.‘ Transportation facilities.-~Arterial highways and railroads
connect the areas along Gila and Salt Rivers with centers of manu-
facturlng and commerce throughout the nation. United States -




Highways Nos., 60, 70, and 80 cross the area on their routes from
the Pacific coast to the Eastern States. United States Highway No,
89, which also crosses the area, extends from the Canadian to the
Mexican border. Arizona State highways supply connecting links, and
many local roads complete a netwrk that adequately serves present
needs., One of the main lines of the Southern Pacific railroad

traverses much of the area under consideration., A branch line of

the Atchison, Topeka and Santa Fe railway connects Phoenix with the -

main line to the north., The Sky ‘Harbor Airport provides daily airmail,

passenger, and freight service in and out of Phoenlx Many trans-
continental bus routes pass through the area, ~ :

CLIMATOLOGY

38, General.--The climate of the area along Gila and Salt
Rivers from Gillespie Dam to McDowell Dam site is subtropical and
arid., Wind velocities are low to moderate. The average length of
the season between frosts is about 300 days in Phoenix, Ariz.
Recorded extremes of temperature for a hS—year period at Phoenix
are 16° and 118° above zero Fahrenhelt.

- 39. Precipitation records.;-Precipitation records are avail-
able for more than 600 stations in and near the Gila River Basin. -
Many of these stations were established since 1935 in connection
with projects of the United States Soil Conservation Service. The
longest continuous record is for Yuma, Ariz., where precipitation

‘was first measured in1870; and the earliest records are for Fort

McDowell, Ariz,, and Prescott, Ariz., where precipitation was first
measured in July 1866 and September 1866, respectively. Autographic
records are available for more than L0 of the statlons, most of
which were established since 1939, The longest continuous auto-
graphgg record is for Phoenix, where an automatic gage was installed
in 19 »

ho. For the 7l-year period prior to about 1938, the average
annual precipitation at stations in the Gila River Basin above
Gillespie Dam ranged from about 33 inches at Carr's ranch (elev.
5,010 feet), about 1l miles northeast of Roosevelt Dam, to less
than 7 1nches at Saddle Mountain (elev. 1,125 feet), 20 miles
northwest of Gillespie Dam, The mean annual pre01p1tatlon in the
Gila River Basin upstream from Gillespie Dam is about 15 inches,
The largest anmual precipitation recorded in the region was 58,45
inches, which occurred in 1905 at Pinal ranch (elev. 1,520 feet),
about 6 miles east of Superior, Ariz, Precipitation data for the
Gila River Basin are discussed in detail in Appendix 1: Hydrology.
Pertinent data on representatlve stations in the Gila River Basin
ahove Gillespie Dam are given in the following table: '
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Precipitation data,‘regresentative stations in the Gila River Basin above Gillespie Dam, Ariz., and N. Mex,

s Location : N .. . Complete Mean

Station e ' Flevation & :;‘:igg d°f * years of ° anmal
. Latitude | Longitude A ‘ -~ . record | precipitations

: Decrees- : Degrees~ : : : : ,

- ¢ minutes : minutes :  Feet ) : Years :  Inches
Luna ranger station, N. MeX...: 33-50 'z 108-56 = : 7,050 :  1900-57 : §7 : 16 .16
Red Rock, N. MeXeeeaoosoosssaes 32-42 ¢ 108-4) 4,150 : - 1905-57 : 11.99
S Ashfork, APiZ...cceeeeevee-ceet 35=13 @ 112-29 5,140 ¢ 1902-57 : _55 : 12,92
- Prescott, AriZ....cecceseecened 34=33 ¢ 112-28 : . 5,35h ¢ 1866-1957 : 81 : 18,75
. Phoenix, Arlz.................. 33-28 ¢ 112-04 1,083 : -1876-1957 = 71 - T7.56
Glla Bend Arlz................ 32-57 H 112-1‘3 : E 737: 1889‘1957 : 68 H 5087
Roosevelt, AriZ...eceeeeesee.at 33-40 ¢ 111-09° 2,230 : 1905-57 : 52 : 16.50
Fort Apache, Arlz.............. 33-48 : 109-59 ¢+ 5,300 : 1872-193L : 62 2 18,12
TUCSON, ATiZeeesererencseeseeaead 32=15 ¢ 110-58 2,123 : 1891-1957 : 66 = 11,16
Pinal Ranch, ATiZ............ .2 -33-20 : 111~00 : L,520 : 1893-1957 : 6l : 25.0L

:
s $ ‘ :

3 Cdmputed for: 7i-year period (1868-1938) by index-of-wetness method,  Data for period subsequent to
1938 were not con51dered necessary for adequate determinatlon of mean anmual precipitation.
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41, Storms.--Most precipitation in the Gila River Basin occurs
in two seasons: July through September, and December through March.
Precipitation during the winter usually results from general winter
storms associated with extratropical cyclones of North Pacific origin.
During the months from December to March, such storms move south over
the ocean and then inland to southern Callfornla, Arizona, and New
Mexico and result in precipitation over areas of up to thousands of
square miles. Precipitation during general winter storms may be more
or less continuous for several days. Relatively localized showers
near the end of such storms are common. In general, precipitation
is small during spring and autumn, Most precipitation during the
summer results from showers of short duration and small areal extent
or from general summer storms., OStorms of the thunderstorm type may
occur separately or in conjunction with general storms, Detailed
information on storms in the Gila River Basin is given in appendix 1.

42, Snow.--Many precipitation records since 1900 for stations
in the area include information on snowfall. Snow-course observa-
tions have been made since, about 1937 at several points in the
“drainage areas of Verde, Salt, and upper Gila Rivers. In winter,
snow may accumulate to conszderable depths at elevations above
- 4,000 feet but practlcally never falls at elevations below 2,000
feet, Heavy snowfalls in the drainage basin of Gila River are
limited to areas tributary to Agua Fria, Verde, upper Salt and
San Francisco Rivers,

RUNOFF AND -STREAMFLOW DATA

h3. Streamflow records.,--Streamflow records are available
for 95 stations on Gila River and tributaries. Records of dis-
charge at most stations during flood periods generally are inade-
quate, The earliest gagings for which records are available were
on Salt River during 1888 near the site of Granite Reef Dam.

Lils, Records of stream discharge on Glla and Salt Rivers
between Gillespie Dam and McDowell Reservoir site are available
for four locations, Pertinent data for these 1ocatlons are glven
in the following table:
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Stream-gaging stations, Gila and Salt Rivers, Gillespie Dam to McDowell
Reservoir site, Arizona -

19,600 : 1921-57.
Gillespie Dam. :

Location ;Drainage, fPeriodd . foimnm_recordegvflow
: ; area , ol record Peak $ Date
¢ Square : -3 Cubic feet :
- : : miles : ¢ per second :
Salt River near : 6,280 : 1895-99; 138,007 : Nov., 27, 1905.
McDowell, : : . 1901-10; @ : '
: H 193h-57 . . :
Verde River near ¢ 6,620 : 1889; - 96,000 : Do,
McDowell, : 1 1895-99; : :
: ¢ 1901-9; : s
| : s 1913-57, : :
Salt River near : 12,900 : 1888-91; 300,000 : Feb, 2l, 1891.
Granite Reef Dam, : © s 1895; : : :
3 : 1913-57, : s
Gila River below  : : 70,000 :

- LS. Adequacy of streamflow for multiple-purpose uses,--The daily
surface runoff in Salt and Gila Rivers varies greatly during the year,
and the annual surface runoff varies greatly from year to year, Flow

in the river is erratic and out of phase with irrigation requirements.
As a result, many large reservoirs have been constructed upstream from
Gillespie Dam to store the runoff until needed. The effect of these
structures has been to conserve nearly all flow of the Salt River
upstream from McDowell Dam site except during some flood seasons,
During the period 1923-57, if existing reservoirs had been in opera-
tion during the entire period, flow would have been available for

- conservation at McDowell Dam site for only | of the 35 years of
record, Preliminary estimates made by the United States Bureau of
Reclamation show the following flow as being available at McDowell
Dam site:

Flow available for conservation at McDowell Dam 51te, Salt River, Arlz.
(1923-57)

Year Available flow

Acre-feet
,600
204,000

188, 800
387,300

860,700
860 000

1927...’O'O..‘.‘G...‘....‘ll.00..'.."..’.0'....’.'.

¢ 6 20 eoles as

1932.-..-....-«-.-.-.0n--oooou.gono0cccoooctoo-on‘o'
19370.000‘00.00."000....00!..0..'!!...0600-.000...

19&1....‘.00.00.'l‘..0....Q..O..C“...O.l...0..0...

Total.... B8 2 BSOSO RS OEP s 0o Ne eI nNtRPEIRNSEIITTS

Say.'.....l"...(.‘.’.........’.'.‘l.“l......

s ev o3 se se o

e

22 T

Dec, 28, 1923,




FLOODS

6. TFloods. of record.,-~Historical reference to floods on Salt
and Gila Rivers from McDowell Dam site to Gillespie Dam extends back
to 1833, but estimates of discharge measurements are for only the .
period 1888 to date. Large floods during thls period occurred in
1891, 1905, 1916, 1920, and 1938.

. U7. The greatest flood of record occurred in February 1891.
The peak discharge of this:flood was estimated at 300,000 cubic

feet per second on Salt River at Arizona Dam (approx1matexy same

location as the present Granite Reef Dam), Other major floods of
record, for which adequate estimates of peak discharge along Salt
River below Verde River are available, include: February 1920,
130,000 cubic feet per second; January 1916, 120,000 cubic feet per:
second~ April 1905, 115,000 cubic feet per second' and March 1938,
95,000 cubic feet per second Additional 1nformat10n on floods is
given in Appendix 1: Hydrology; and in Appendix 5: Benefits from
Improvements. ) : '

48, Flood characteflstlcs.--Magor floods along Salt and Gila
Rivers from McDowell Dam site to Gillespie Dam result from general
winter storms over the Gila River Basin., Many of the streams in

‘the Gila River Basin rise in steep mountain areas where the rate
- of runoff is relatively high., During major storms, the water con-
~centrates quickly in the channels and results in violent and

destructive floods. The peak discharges of floods are relatively

~ high in comparison with the total volume of floodwater. Channel

storage and losses reduce the flood peaks wher no additions are
made by side drainage, Because Salt ard Gila Rivers flow westward
and winter storms usually move eastward over the basin, the prob-
ability of synchronization of peaks of winter floods from the
different tributaries is small, Peaks from downstream (western)
tributaries usually pass on before the runhoff from the area farther
east arrives, The base flow, made up of contributions from ground
water, melting snow, and surface runoff from rain prior to rain, of
flood-producing 1nten31t1es, is relatxvely small in comparlson with
the peak floodflows.

L9, Flood frequencies,--The frequencies of floods considered
in detail were determined under the assumption that all existing
reservoirs in the Gila River Basin and the proposed Buttes and
Charleston Reservoirs (see subsequent heading "Proposed Improve-
ments Affecting the Problem") would be in operation, Records of
peak flows and peak-flow estlmates, based on data for the 69-year
period 1889-1957, were used in preparing discharge-frequency curves,

.Detailed information on flood frequencies is given in Appendix 5:

Benefits from Improvements. The estimated frequencies of floods
of various magnitudes for Salt River at McDowell Dam site -and Gila
River at Painted Rock Dam site are listed in the following table:
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Estimated frequencies of floods of various magnitudes, Salt River at

McDowell Dam site and Gila River at Painted Rock Dam site, Arigzona

Nunber of times that | Peak dischargs

flood would be equaled ; 'Salfjﬁivef at - ¢ Gila River at Painted
or exceeded in 100 years , y.poue11 Dam site ¢ Rock Dam site
H Cubdc feet : Cubic feet
_ : r secona : per second
2 %290,000 %320,000
lsacnn(uoogo.00,091;01.00: s 2h0 OOO H ’ 261 OOO
gé.........q‘..u&....-.....: . 175,000 : 195 OOO
Deseesseesnnisoeanonennset 108,000 : 120 000
10nao-vaoo.oab.oo-obcocaoz ’ 68 OOO : Th,ooo
10, etiteevacecesaacassanet -se50 ooo : 52,000
20000000onocooohooocoano.: (JLX-V) : 38 OOO

32000000.'00noo.éotoo...¢'= ("f"’f‘) ' . : ) ')at‘zo 000

#  Standard project flood,
¢ Minimum damaging flood,
¢ Not determined,

50. . Standard project flood.-~A standard project flood may be
defined as a large hypothetical flood that would be exceeded only on
rare occasions, It could-occur in the Gila River Basin if a storm
~equivalent in magnitude to the largest general storm or storms of
record in the region were to center over the basin when ground and
climatic conditions were conducive to a high rate of runoff, Esti-
mates of the magnitude of such a flood serve not only as a reason-
able yardstick for determining the flood-producing potentialities
of the basin but also as a reasonable upper limit in determining the
size of the flood that should be considered in de51gning ‘flood -~
control 1mprovements.

51. Estimates of the magnitude of the standard'project flood
for points on Salt River from McDowell Dam site to the mouth are
based on calculations of runoff that would have résulted if a storm
having characteristics of both the January 1916 and March 1938 storms
were centered over the area above the McDowell Dam site. Estimates-
of the magnitude of the standard project flood for points on Gila
River are based on the assumed occurrence of the Jamary 1916 storm,
centered over the area above Gillespie Dam, and assuming that the -
proposed Buttes and Charleston Reservoirs were in operation,
Detailed information on the determination of the standard project
flood is given in Appendix 1l: Hydrology. The peak discharges of
the standard project flood are given in the following table:

24




Estimated peak discharges, standard project flood, Gila and Salt
Rivers, Gillespie Dam to McDowell Dam site, Arizona

_ : . . River | Peak

- Stream . Location  mile ° discharge

: : : Cubic feet

: o T ¢ per second

Salt River........: McDowell Dam Sit€eesess: Lé 290,000
DOueviveneneooet MOULN. sovvvvvnrannanonat 0 : 250 000
Gila River..e.....: Just below Salt River..: 198 : 370 000
DOyeeveceisecsst Gillespie Dam,eveeeee.es 16k @ 350 OOO

52, Maximum probable, flood.=--The maximum probable flood is.

that flood that would result from the mosi severe conbination of
meteorological and ground conditions considered possible of attain-
ment in the drainage area. The peak discharge of the maximum probable
flood at McDowell Dam site is estimated ai 600,000 cubic feet per
gsecond, This flood is used only for splllway-de31gn purposes,
Detailed information on the determination of the maximum probable
flood is given in Appendix 1l: Hydrology.

EXTENT AND CHARACTER OF- OVERFLOJ AREA

‘53, Location and extent.--The overflow areas considered in
detail are as follows: (a) 4,000 acres along Salt River from
McDowell Dam site to the mouth- (v) 41,000 acres along Gila River
from Salt River to Gillespie Dam, and (c) 17,000 acres along Gila -
River from Gillespie Dam to the upper end of Painted Rock Reservoir
site, The last area was considered because of the effect that
McDowell Reservoir would have on floodflows of Gila River below
Gillespie Dam. The overflow areas investigated in detail are
described more fully in Appendix 5: Benefits from Improvements,
and are shown on map, plate 1 of that appendix,

sh. Type and value of 1mprovements.~-Developed areas subject
to overflow by floods along Salt and Gila Rivers are mostly agri-
cultural. However, the value of residential, business, industrial,
and public properties in the cities of Phoenlx and Tempe greatly
exceeds the total value of other properties in these areas. Perti-
nent information on the type and value of 1mprovements in overflow
areas is given in the- follow1ng subparagraphs.

(a) Overflow area along Salt River, McDowell Dam site to
mouth.-~The 1957 cultivated acreage in the overflow area of Salt
River, McDowell Dam site to mouth, is estimated at 16,000 acres.
In addition, about k4,000 acres of residential, commercial, and
public property in Phoenix, Tempe, and South Phoenix are subject
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" %o inundation, Other improvements subject to damage include highways,

roads, two long highway bridges, one railroad bridge, irrigation
- works, and utilities including the Phoenix and Tempe sewage disposal
plants,

(b) Overflow area along Gila Rlver, Salt River to Gillesnie
Dam, --About 15,000 acres of the overflow area of Gila River, Salt
‘River to Gillespie Dam, were cultivated in 1957, This acreage is
mostly along the right bank of the river, The community of Liberty
and many rural residences are subject to damage. The headings of
the Bucigye and Arlington canals and the canals themselvss are sub-
ject to gverflow and repeated damage. Other property subject to
dsmage” includes short sections of highways and «roads, the Buckeye
sewer farm, ard some utility crossings of Gila River,

(c) Overflow area along Gila River, Gillespie Dam to upper
end of Painted Rock Reservoir site,--About 1 3300 acres of irrigated .
land in the overflow area along Gila River, Glllespie Dam to the
upper end of Painted Rock Reservoir site, are subject to inundation.,
Damage in this area will occur mainly to agricultural property, irri-
gation works including Gillespie Dam, and highways and roads.

(d) Sunmary.--A summary of information on the type and. 1957
~ value of property in the overflow areas considered in detail is given
in the following table:
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Property subject to damage by the standard project flood in the overflow
areas along Salt River from McDowell Dam site to the mouth and along

- Gila Hiver from the mouth of Salt River to upper end of Painted Rock
Regservoir site, Arizona ‘ ‘

l ' TRUE VALUE (1957)_
, l | P - Overflow area | )
/ 1 . K . ¢ Gila River,
. Property . ~Salt River, , Gila River, ., Gillespie Dam
~ w-=2y ., McDowell Dam , mouth of Salt , to upper end
ite - . River to - . Pper
. site to g BV : of Painted Rock

mouth ; Gillesple Dam , poseryoir site

I Residentialeecesoseoseenes $46,930,000 :  $1,280,000 ; $5,000
Business and industrial..: 18,890,000 : 0: 0
P‘lblic.i.bOCCQQ0.0.0.’0‘.0: 22’200,000 : R 0 : 8’000

' Agriculturale.seseeceeseset  1h,580,000 : 13,470,000 ¢ 670,000
Irrigation WorkSeee.oveee? 900,000 : 140,000 : 1,310,000
Highways and roads.s..s..: =~ 2,000,000 290,000 : 500,000
Railroadso'ocao'-ovoo-.o.'z 600’000 : O H 0
UtilitieSessecesensornoest 1, 940,000 : . 80,000 : .0

I Total....... ceesesset 111,040,000 : ° 15,560,000 : 2,193,000

Crand total..eesecss? .129, 093,000

l Sayo-ocao&aa-'.oooonctz ) " 129’000,000

) ACREAGE ‘

_ : Acres : Acres- : Acres
Cultivated..ecovvieunoovant 16,000 : 15,000 : 1,300
Urbannog‘o.aoco-—.nao-cooc: h’OOO : 0 : O
Other (stream channel Lot :

and wasteland)eeeesoeees 2),000 : . 26,000 15,700

I_ TOtaLeseeeavoeacanses L},000 : 11,000 : 17,000

I Grand total.ieeeesoss ~ 102,000
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FLOOD DAMAGES

. 55, Damages from past floods.--Floods on Salt and Gila Rivers

from McDowell Dam site to the upper end of Painted Rock Reservoir site
have caused severe damage to property and loss of at least 6 lives.
Available data on damages from past floods are incomplete. Newspaper
accounts supply incomplete flood-damage descriptions of those floods
that have occurred since 1890, but monetary estimates are very limited,
- The flood of February 1920, the last large damaging flood of record,
-caused an estimated damage of $300,000 within the Salt River progect
More complete information on damages from past floods is given in
Appendlx 5: Benefits from Improvements.

56. Damages from future floods--1957 condltlons.—-Damages from
future floods under 1957 conditions would be greater than from past
floods because of increased development in the area subject to overflow
and because of the deterioration of the flood channels, In estimating
the damage from a single flood, consideration was given to the probable
extent of its overflow area, the type and value of property subject to
damage, and the extent of damage that would occur to each type of
property from floodwaters of computed depth and velocity, For each
overflow area, the selected flood magnitudes range from the discharge
that would cause a small amount of damage to the discharge of the
standard project flood, Detailed data on damage from future floods .
are given in appendix 5, All damages evaluated in this report are
classified as primary damages, which have been divided into direct
‘and indirect damages, OSuch secondary damages as may exist are con-
sidered to be small and have not been included in the evaluation of
the project. Direct damage to property is physical damage resulting
from overflow or erosion, Indirect damage is the result of direct

~damage and includes (a) costs of flood fighting, rescue work, and
similar emergency measures; (b) business and similar losses from
decreased production, decreased profits and wages, and increased
costs of normal operations and living; and (c) costs of rerouting
traffic as a result of interruption of highway and railroad lines,
Pertinent information on the direct and indirect damages in the
overflow area along Salt River under 1957 conditions is given in
the following tables: .
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Esbimoted c;a,mase from future floods of various moonitodes along Sg.lt River from NcBmvell Dc.m site to mouth

{1957 conditions)

ESTIMATED DAMAGE FROM FUTURE FLOUDS

Property subject to damage

Damage from future floods éf various magnitudes

290,000 c.faSei

_ 100,000 c.f.s,

£y

e

yps L Value . 150,00 eufia
| P (95Tt et : Indirect . Direct @ Indirect’: Direct : Indirect
Residential.....ccveeeuceas..t U6, 930 000 : $3,140,000 : $63o 000 $650,000 : $130,000 : $L3,000 P $9,000
- Business and industrial.....: 18, 890 000 : 1,990,000 : ,_690 000 : 580 000 : 210,000 : 70,000 : 11,000
PUD)iCeseuceatsascssanncocesst 22 200,000 : 870,000 : 170,000 : 260 000 : 50,000 : 2,000 0
Agricultural....cecocesveacnss 1&,580 000 : 3,430,000 : 570 000 : 9ovooo : 150,000 : 210 000 : 30,000
Irrigation WorkS.ceeceeccsees 900,000 : 190,000 : uho 000 : 90,000 : 110,000 : 5, 000 = 1,000
Highways and roadSie.eeses.e: 2,000,000 : 290,000 : 60 000 : 110,000 : 20,000 : 3,000 ¢ 1,000
" RailroadSe.eecescecrooscscest 600,000 = 90,000 : 90,000 : 35,000 : 35,000 : 2,000 : 0
Utllltles..,................: u,9ho 000 :__ 210,000 :_ 210,000 : 80,000 : 80,000 : 35,000 : 35,000
Total.......}..,.......; 111,040,000 : 10,210,000 : 2,860,000 : 2,705,000 : 785,000 : 370,000 : 90,000
Total direct and : : ' : - , : .-
indirect damage...coeiesascnnrecisat $13,070,000 : $3,490,000 : $1,60,000

% Dischorge on Salt River at MeDowell Dam site,
#¥% This is the standdrd project floods




~ Estimated damage from future floods of various magnitudes in overflow

area along dSalt Hiver (1957 conditions)

- Flood magnitudest

Bstimated damage

: Direct : Indirect @ Total
Cubic feet : H :
per second : : :
290,000 : $10,210,000 : $2,860,000 ¢ $13,070,000
150,000 : 2 705,000 : 785,000 : 3, h9o 000
100,000 : 370,000 : 90,000 uéo 000
50,000 : 0 s 0 : 0

e

* Discharge on Salt River at McDowell Dam site.

57. Estimates were made of the tangible damages under 1957 con-
ditions from future floods of various magnitudes in the other overflow

areas cons1dered These estimates are summarized in the following

table:

Summary of estimated damage from future floods of various magnitudes

in the overflow areas along Gila Rlver {1957 conditions)

¢ Standard project flood,
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‘ ‘' Flood : Estimated damage
Overflow area magnitudes : ‘
: : ¢t Direct : Indirect : Total
: Cﬁbic feet H | :
: per second : s : :
Gila River, mouth : Eﬁ&?ﬁﬁ“@ﬁﬁ :* $3,590,000 : $890,000 : $u,u80 000
.of Salt River to : 17h,OOO : 1 h80 000 : 380,000 : 1,860,000
Gillespie Dam. ¢ 115,000 : . 704,000 : 156,000 : 860,000
' : - Ll,000 : 192,000 :- 40,000 : 230 000
: 20,000 : 0: 0: .0
Gila Biver, : %%320,000 : 778,000 : 322,000 : 1,100,000
- Gillespie Dam to : 193,000 : 3h6 ,000 : 131,000 : L77,000
upper end of : 97,000 : 35,000‘: 11,000 : 46,000
Painted Rock : SO 000 : 0 : 0 : ‘ 0
Reservoir site,. : 3 : :
% Discharge on Gila River at Painted Rock Dam site.
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58. Damages from future floods--average future conditions,--
‘Damages from future floods under average future conditions were com-
puted on the basis of (a) estimated average future economic develop=-

g ment of the overflow area and (b) average future channel conditions.
The populations and property values of the city of Phoenix, of the
Phoenix urban area, and of Maricopa County have increased steadily

. from 1900 to 1950 and have continued to increase since that date,

: l Between 1950 and 1957, the population of the Phoenmix urban area is -
estimated to have increased from 216,000 to about 370,000, -The

population and property development 1n the overflow area along Salt
River will continue to increase in the future. A study of future
population growth in the city of Phoenix and in the Phoenix urban
area was made in 1951 by a private consulting firm, Actual growth
since 1951 exceeded the estimates made by the engineering firm. On
the basis of past growth and the forecasts of future growth made by
the consulting firm (which appear to be conservative), the average
future development of residential, business, industrial, public, and
utility properties in the overflow area along Salt River during the
SO~year period, 1958-2007, is estimated at about 55 percent greater
than the 1957 development. In the overflow areas along Gila River
below the mouth of Salt River, present property development and
average future property development are considered identical, More
detailed information regarding the estlmates of future growth is

given in appendix S.

59. Along'Gila River, channel conditions during the next 50
years will vary from year to year depending on many factors, includ-
ing (a) the occurrence of wet or dry cycles and (b) the importation
of water, The surface flow and a relatively high ground-water table
that now sustain the growth of water-loving plants (phreatophytes)
will probably continue to sustain the growth, The average channel
conditions during the next 50 years were therefore considered iden-
tical to the present channel conditions., Along Salt River, the
stream channel is relatively clear at present, In 1941, local
interests had burned much of the growth existing at the time.

Since that time, the water table has lowered and no flows, except
relatively minor flows in short stretches of the river, have occurred,
On the occurrence of spills from Stewart Mountain or Bartlett Dams,
phreatophytes will reoccur and will reduce the channel capacity to
some extent. Estimates of damages along Salt River under average

- future conditions were made on the basis of average future develop-
ment of the overflow area and on assumed average future conditions
of the stream-channel area, Estimates of damage in the two overflow
areas along Gila River are the same under average future conditions
as under present conditions. The following table summarizes the
damage under average future conditions in the overflow area along
Salt River:
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Summary of estimated damage from future floods of various magnitudes;
along Salt River from McDowell Dam site to mouth (average future
conditions)

Total direct and

. Peak discharges indirect flood damage

. a»

Cubic feet per second . ' oo
290,000 ) : $19,h00 000

150, 000 f 5,600,000
100,600 : 1,000,000
- S0,000 : 0

3 Discharge on Salt River at McDowell Dam site,

60.  Average anhual damages from future floods.--Curves were
drawn showing the relationships between peak discharges and average
future damages for the overflow areas. .These curves were combined
with the discharge-frequency curves previously described to obtain
curves showing the estimated number of times in 100 years that damages
from single floods would be equaled or exceeded. The areas under the
damage-frequency curves represent the estimated total flood damages
during a 100-year period, and the total for each overflow area divided
by 100 is the estimated average annual flood damage for that area.

A summary of the estimated annual damage from future floods is given
in the follow1n0 table:

Estimated average annmual future flood damage in overflow areas, Salt
and Gila Rivers, McDowell Dam site to upper end of Painted Rock
Reservoir site, Arizona

Average

Overflow area annual damage

$460,000

£long Salt River, McDowell Dam site to mouth......:
Along Gila River, Salt River to Gillespie Dam.....: 198,000

Along Gila River, Gillespie Dam to upper end of :
Painted Rock Reservoir site.....cocevuscrerianst 33,000
-TOtal.’....O.l"l_l"t..l..‘!\'.‘.....0-!"..0'..'.: . 691’000

61, Intangible damages from future floods.--In addition to the
tangible damages evaluated in this report, future floods along Salt
and Gila Rivers would cause serious damages not calculable in terms
of monetary value. Such intangible damages would result from loss of
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life; delay in the shipment of perishable products; interruption of
passenger travel on railroads and highways; isolation of communities;
interruption of home life and of school and other community activities;
inconvenience caused by interruption of public utility services;
lowering of property values because of fear of floods; and general
lowering of community morale,

l - EXISTING CORPS OF ENGINEERS FLOOD~CONTROL PROJECTS

62, Existing Corps of Engineers flood-control projects in %ﬁé o
Gila River Basin comprise one completed project, one project under
construction, one project in the planning stage, and one project under

l review,

63. Public Law 209, 83rd Congress, lst session, approved August 7,
1953, authorized the Secretary of the Air Force to construct a detention
basin on Trilby Wash about 20 miles west of Phoenix, Ariz,, and an
outlet channel to convey flood releases from the Trilby Wash detention
basin toward the Agua Fria River. This project was completed in July
1956, Flood probléms along Trilby Wash and adjoining washes are local
in character and do not affect the problem area under consideration,

6l;. The Flood Control Act of May 17, 1950, authorized construc-
tion of Painted Rock Dam for flood control at mile 126 on Gila River,
Ariz, (See H., Doc. 331, 8lst Cong., lst sess.) The dam and reser-
voir (now under. constructlon) would provide flood protection to lands
l along lower Gila River, along lower Colorado River, and in the

Imperial Valley, The construction of Painted Rock Dam was assumed
in the studies of this report and no benefits were considered to
accrue to plans considered in this report below the upper end of
the reservoir site,

65 The Flood Control Act of July 2l, 1946, authorized con-
struction of Whitlow Ranch Dam for flood control on Queen Creek,
Aviz, (See H. Doc. 220, 80th Cong., lst sess,) Definite d351gn
studies on this progect were initiated in 1956, Floodwaters from
Queen COreek very rarely reach Gila River, and problems of flood .
control and water utilization on the two streams are only slightly
related,

66, The Flood Control Act of June 30, 1948, authorized con-
struction of a diversion channel and levee system for flood control
in the vicinity of Tucson, Ariz. Plans for the improvement provide
for dlvertlng floodflows from the upstream parts of the drainage
areas of Tucson Arroyoc and other minor adjacent streams to Santa
Cruz River at a point upstream from Tucson. . (See H. Doc, 27k,

l 80th Cong., lst sess,) In 1955, a review of the flood problems
at Tucson was authorized, and work on this review report is under
way. Flood problems in Tucson are local in character, and the
authorized improvement would be unrelated to 1mprovements in

l other parts of the Gila River Basm.
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EXISTING IMPROVEMENTS. BY OTHER FEDERAL AND NON~-FEDFRAL AGENCIES

67, Pertinent information on flood-contrel and water-utilization
improvements constructed in the Gila River Basin above Gillespie Dam

by other Federal and non-Federal agencies is given in the following sub-

paragraphs:

(2) Flood-control improvements,--No adequate improvements for .
control of large floods are in the area under consideration. A small
flood-control basin with & capacity of 1h,OOO acre-feet to spillway
crest was constructed in 1923 on bave Creek, a tributary of Salt River,
to prevent overflow slong that creek and espec1a11y in the city of
Phoenix. Minor channel 1mprovements and emergency work have been con-
structed along Salt River to protect about one-quarter mile of stream
banks,

(b) Other 1mnrovements.—-81nce 1936, the Soil Conservation Service

of the United States Department of’ Agrlculture has constructed some
minor improvements along upper Gild River and tributaries, mostly for
- the control of erosion. Most water for irrigation of areas upstream
from Gillespie Dam is supplied by storage reservoirs, diversion dams,
and headgate structures on Gila River and tributaries. Many miles of
canals serve these areas., Facilities for the production of hydro-
electric power are provided at Coolidge, Roosevelt, Horse Mesa,
Mormon Flat, and Stewart Mountain Dams. Pertinent information on
existing dams constructed in the Gila River Basin by other Federal
and non-Federal agencies is given in the following table:
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Existing dams, Gila River Basin, Ariz. and N. Mex.

: : ¢ Drainage : Operating : ‘ : : Year © : Reservoir
Dam : Stream : ‘area : agency Purpose : completed : capacity*

: : Square : : : :
: : miles \ : , : : s Acre-feet
San Jose-Montezuma..: Gila River.......: 7,960 : Localieeeest Diversionieseeest 1936 : -0
C001idgeeeseancscecntonedOnanenvceneneat 12,900 : U,S5.I.I1.5..¢ Storage, power..: 1928  : 1,205,000
Ashurst-Hayden..eseeteeed0irseceeessoaas 183300 :.,,d0ce...eet Diversionsiesesss 1922 0
SaCatONesseeeaencoeciosedOeeeevniocseeas 183800 1.00d000ueccezesel0ievenerncsast 1925 0
Gillespi€eeeeeesnceateeadOeereneccnasaas U000 : Localesssesiesed0vaseeaseanast 1921 0
& Roosevelt...........: Salt River.......: 5,830 :,..do.......: Storage, power..: 1911 1,382,000
Horse MeSaessessoneetoeeOieieeinsesneat %%m:.gdm.“,“:uuh“.”.”.".é 1927 215,000

1925
1930

lo‘_do.‘.’Q..‘:- Diversion.l‘....: 1908

Momon Fla‘t.. ® 0o 000 :. * ’do. @0 s 000848000 : 6’100
Stewart Mountain....2e.e00cc.evueeoensas 6,220
Granite Reef. oo s e sy : LN 4 .dO‘ . o000 054008000 : 12 ’ 900

58,000
70,000
0

l.;do;...l'..d':'g.‘dO‘."...o...‘

...qunaqaoc:o.;do.ooaotoono»-.

e (1] L3 )
(1]
80 18 o O o8 S8 wp K €0 B B e

Horseshoe.eeeesesosat Verde RiVEr..ses.: 5 990 :,..d040000002 Storage.sesesse.t 1945 s13¢1lih, 000
Bartlett.veiceeeoeerezoee@0uernneunnnsnat 6,160 t.0.000cecseiorsdOuancanranaass 1939 180,000
Cave Creekeeeeseesso: Cave Creek.vo.aas *161 teeedOienssost Flood control...:: 1923 14,000
Lake Pleasant.......: Agua Fria River..: 1,460 :...do.......: Storage....e.... 1927 178,000
3% Top of spillway gates, if gated; otherwise, splllway crest
¢ Enlarged in1950 from 68,000 to lhh,OOO acre-feet.,

Notes--U.,S5.T.,1.5. refers to United States Indian Irrigation Service,




PROPOSED IMPROVEMENTS AFFECTING THE PROBLEM

68. Three reservoirs of significance to the problems discussed
in this report have been recommended by the United States Bureau of
Reclamation as part of the central Arizona project now pending for
consideration in Congress (see H. D, 136, 8lst Cong., 1st sess. )e
Action by Congress on the project is belng held in abeyance pending
settlement in the Supreme Court of the controversy between the States
of Arizona and California regarding rights to Colorado River water.
Those reservoir units of the proposed central Arizona project that
affect the problems-cecnside i tg report zre descrlbed accordlng
to location in the follcwing subpav:praphs:

(a) Gila River'Basin'above‘Salt River,--Two multiple-purpose
-reserfairs, providing flood-control storage, have been proposed for
construction upstream from the area under consideration, as follows:
Buttes Reservoir on Gila River at river mile 287 and Charleston
.Reservoir on San Pedro River at river mile 121 (see pl. 2). In
‘general, although the overall effect of the two reservoirs on the
flood problems in the area under consideration in this report is
small, some significant effects in that part downstream from the
mouth of Salt River would result from the reservoirs during large
floods originating from the Gila River Basin above Salt River. In
the studies for this report, these two reserv01rs have been assumed
to be in operation.

(b) Salt River Basin.--The Bureau of Reclamation's proposed
central Arizona project provides for the importation of water from
- the Colorado River to the Gila River Basin. A portion of this
imported water, in excess of immediate demands, would be stored in
a proposed reservoir to be constructed at the McDowell site on
Salt River (see pl. 1). A capacity of 188,000 acre-feet, designated
in this report as "terminal" storage, would be required under the
proposed project to store the imported water. In addition to such
terminal storage, the proposed project would provide for flood-
control storage of 390,000 acre~feet, making a total proposed
capacity for the McDowell Reservoir of 578,000 acre-feet. The
McDowell Dam proposed by the Bureau of Reclamatlon in House Document
136, 8lst Congress, lst.session, would be 126 feet in height. The
dam, which would be of concrete slab-and-buttress construction with
earthfill wings, would contain a power plant as an integral part of
- the dam with a capacity of l;,100 kilowatts, The estimated construc-
tion cost for the dam and reservoir based on July 1947 prices as
shown in the document is $16,326,000, The estimated construction
cost of the power plant on the same basis is $1,012,000. Considera-
tion is given in this report to the need and Justlflcatlon for
including additional capacity for flood-control storage in the
proposed reservoir.
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IMPROVEMENTS DESIRED

69, Public hearing.-~4 joint public hearing on flood control in
the entire Gila River Basin was held at Phoenix, Ariz., on October 20,
1938, by the Departments of Army and Agriculture with the district
engineer, United States Army Engineer District, Los Angeles, Calif.,
presiding. The hearing was attended by 11l persons including repre-
sentatlves of various agencies of the Federal Govermnment, officials
of the State of Arizona and its political subdivisions, representa-
txves of local civic organizations, and 1nterested prlvate cltlzens.

2

70, Improvements desired bv local 1nterests.--Informat10n
obtained at the public hearing indicated that local interests deslre
clearing and straightening the channels of Gila and Salt Rivers ‘to
prevent flood damage along those streams, Since the public hearing,
local interests have expressed grave concern about the deteriorated
condition of-the.channels of Gila and Salt Rivers,

71, Reasons advanced in justification of improvements desired,--
Representatives of local interests stressed the necessity of flood
control on Gila and Salt Rivers between Gillespie Dam and McDowell
Dam site to (a) prevent flooding and inundation of rural and urban
| properties in the cities of Phoenix and Tempe, in the communities
of South Phoenix and Liberty, and in the project lands of the Salt
River Valley Water Users' Association, the Buckeye Irrigation
Dlstrlct the Arlington Irrigation District, and on other lands;
(b) prevent erosion of land; (c) prevent damage to cropland because
of interruption of irrigation; and (d) prevent interruption of
railroad and highway communication and of utility services, Repre-
sentatives of local interests also stressed that. control of:floods
by clearing the channel would result in reducing the evapo-

} transpiration losses from the growth within the channel and thereby
would increase the safe yleld of the ground-water supplies.

 FLOOD PROBIEMS AND RELATED PROBLTNMS

72;, Flood problems.--Salt River below Granite Reef Dam and
Gila River below the mouth of Salt River and above Gillespie Dam

flow through develoved commercial and agricultural areas that have

been subjected to flooding by these streams in the past. The
cities of Phoenix and Tempe and the communities of Lehi, South
. Phoenix, and Liberty are subject to inundation. The most note-
worghy of past floods occurred in 1891, 1905, 1916, 1920, and
193

73 During the 1891 flood, floodwaters eroded the right bank
of Salt River near LOth Street, Phoenxx, and then following a
course along Henshaw Road (one-half mile south of the Southern
Pa01ilc‘ra11road) inundated the developed area south of that road.
Although extensive regrading of the area has taken place in
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connection with constructlon of the Sky Harbor Airport, ‘a recurrence
of such an overflow probably would take place on. the occurrence of
a flood approaching the magnitude of the standard project flood, .

- . 7he Reservoirs on Salt and Verde Rivers have impounded much
of the floodflows of recent years, The total storage space provided
amounts to about 2,000,000 acre-feet, OSince water-conservation
storagé has been provided, some flood control has been gained,
especially in years of low flow or in years immediately following
a depleted water supply. However, because of the great need for
stored water for irrigation and for power, all reservoirs are filled
to maximum capacity whenever possible, thus eliminating most of the
flood=-control features,

75. Since most floodflows were reduced by storage, the combina-
tion of a comparatively dry river chamel and a high water table has
resulted in an infestation of water-loving plants (phreatophytes)
that have achieved in some places almost maximum density. With the
channel thus choked, the occurrence of even a small flood on Salt and
Gila Rivers could result in serious damage to highly improved rural
and urban areas. ‘

76, Water-conservation problems,--Flood problems in the Gila
River Basin are related closely to the problems of water conservation
and water utilization, The construction of the existing water-
conservation reservoirs on Salt ard Verde Rivers has conserved for
use most of the flow of these streams. However, because of the nature
of the streamflow, utilization of the runoff is incomplete, - During
the calendar years 1923-57, about 3,200,000 acre-feet have spilled

over Granite Reef Dam, This amount is about 10 percent of the unde-
pleted flow at Granite Reef Dam. During this period, Horse Mesa,
Mormon Flat, Stewart Mountain, Bartlett, and Horseshoe Dams were
constructed. Studies by the United States ‘Bureau .of Reclamation
indicate that if these reservoirs had been in operation during the
entire period they would have conserved all Salt River flow and most
of Verde River flow. The amount of water that would have spilled
under existing conditions of development is estimated at 860,000
acre=-feet for the 35-year period, or an average of about. 25,000
acre~feet per year., This water would have come during four flood
seasons--1927, 1932, 1937, and 1941, In order to conserve the flow,
large holdover storage would be required with attendant severe
evaporatlon rates,

77. Phreatophytic growths within the channel area. transpire
and evaporate tremendous amounts of water annually., According to
the United States Geoloégical Survey, the anmual use of water per
acre by plants in the channel area, assuming 100 percent density,
is estimated as follows: Saltcedar, 7,2 acre-feet; cottonwood and
willow, 6,0 acre-~feet; baccharis, arrowweed, and mlscellaneous brush,
L.7 acre-feet; and mesquite and paloverde, 3 3 acre-feet, The mlnimum
average annual transpiration by phreatophytes from a 2,000-foot-wide
channel exterding from Gillespie Dam on.Gila River to Granite Reef
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-enlarged channel would greatly exceed the cost of 1evees in the

Dam on Salt River during a SO-year period under present conditions
of water use (assuming no importation of water from outside the
"drainage area of Gila River) is estimated by the United States

- Geological Survey at 22,000 acre~-feet. (See Apperndix 6: Use of

| Water by Phreatophytes in 2,000-foot Channel between Granite Reef
" and Gillespie Dams, Marlcopa County, Ariz.) - Such use reduces the
available safe yield of the ground-water reservoir and may reduce
the surface flow farther downstream,

78, Methods of improvement considered.--Optimum utilization : v ‘
of the water resources of Gila and Salt Rivers is of utmost impore S
tance, In the investigations covered in this report, consideration
was given not only to flood problems but also to the need for more
adequate water supply for irrigation use. The control of floods
by channel improvements, levees, flood-control reservoirs, reservoirs
for multiple-purpose use including flood control, and various com=
binations of these improvements was considered,

PLANS OF IMPROVAMENT CONSTDERED

79. General,--Preliminary studies were made of plans for
flood control by means of channel improvements, levees, reservoirs
for flood control alone and for multiple~-purpose use, and by come"
binations of these methods, Channel improvements comprising (a)

‘removal of phreatophyte growth from an approm iate floodway and -

(b) pilot-channel excavation in some reaches were considered for
Salt and Gila Rivers from Granite Reef Dam to Gillespie Dam,

Levees were considered for the urban area along Salt River from
Tempe to Fhoenix., Preliminary analysis of costs and benefits -
eliminated the necessity for detailed consideration of levee
improvements along the remaining reaches of the river, An enlarged
excavated channel was considered along Salt River from Tempe to
Phoenix, but, because of the wide stream channel, the cost of an

same area., Lxcavation in that reach, in addition to that required
to obtain fill material for a levee, is not justified,

80, Consideration was given to control by means of reservoirs.
Investigations revealed no reservoir sites where storage (a) solely
for flood control or for flood control and conservation of local
flows originating in the Gila Rjver Basin and (b) providing an ade-
quate solution for the flood problems in the area could be economi-
cally justified, However, as discussed under the previocus heading
"Proposed Improvements Affecting the Problem," the United States
Bureau of Reclamation has proposed construction of a reservoir

 principally for terminal storage at the McDowell site on Salt vaer.

Preliminary analysis indicated that flood-control storage alone,
water-conservation storage alone (for conservation of flows origin-
ating in the Salt River Basin), or the combination of flood-control
and water-conservation storage at this site is unjustified, Con-
gideration was therefore given to the justification of providing
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flood~control storage or flood-control and water-conservation
gtorage in addition to the stcrage requlred for 3 termlnal reser-
voir,

81, Detailed con51deratlon was given to. three plans of -
improvement, as follows: (a). The recommended plan, which would |
provide for short levees along Salt River between [j0th Street,
Phoenix, and Tempe Butte, Tempe; and channel improvements along
Gila and Salt Rivers from Gillespie Dam to Granite Reef Damj
(b) a plan for short levees along Salt River between )0th Street,
Phoenix, and Tempe Butte, Tempe; channel improvements along Glla
and Salt Rivers from Gillespie Dam to Granite Reef Dam; and flood=
control storage added to the proposed termlnal-storage reservoir
at the McDowell site; and (c) a plan for levees along Salt River
between 27th Avenue, Phoenix, and Tempe Butte, Tempe; and channel
improvements along Gila and Salt Rivers: from Gillespie Dam to
Granite Reef Dam,

82. Short levees along Salt River between l0th Street, Phoenix,

and Tempe Butte, Tempe; and channel improvements along Gila and Salt
Rivers from Gillespie Dam to Granite Reef Dam (recommended plan),--
The recommended plan provides for 35 miles of levees along Salt River
between L0th Street, Phoenix, and Tempe Butte, Tempe; and channel
- improvements along_Glla and Salt Rivers from Gillespie Dam to Granite
Reef Dam, As discussed under the subsequent heading "Benefits from
prevention of flood damage," improvements under this plan would pro-
- vide complete protection against the standard project flood for most
of the city of Tempe and a part of the city of Phoenix, but only
partial protection for an additional area in the city of Phoenix,

for the adjacent developed areas, and for other areas along Glla and
Salt Rivers from Gillespie Dam to Granite Reef Dam, The average
annual damages prevented would be 3l percent of the total average
annual damages in the area under consideration, The short levees
would consist of (a) a levee along the left bank of Salt River for
about 2,000 feet from Tempe Butte to the Southern Pacific railroad
bridge embankment and (b) a levee along the right bank of Salt River
for about 16,700 feet from the Southern Pacific railroad bridge
embankment’ to ioth Street, Phoenix. Construction of the major part
of the right-bank levee would consist of enlarging the existing canal
levee and of placing rock facing. The right-bank levee would incor-
porate the existing Joint Head Dam., The levees would be compacted
earthfill structures that would range in height from 7 to 22 feet
above the natural ground and from 23 to 28 feet above streambed.
Slopes on both sides of the levee would be 1 on 2, The width of
crown would be 18 feet., The levees were desipgned to accommodate

the standard project flood of 270,000 cubic feet per second (290,000
cubic feet per second at McDowell Dam site) with a minimum freeboard
allowance of 3 feet. Computed velocities would, in general, vary
from 8 to 12 feet per second. The river side of thé levees would be
revetted with rock facing 1,25 feet thick on a gravel filter blanket
6 inches thick., The levee revetment would extend to a minimum depth
of 5 feet below the existing streambed, Two ramps over the right-
bank levee would be provided - one at Delano Avenue and the other at
hoth Street, 40
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. 83. Channel improvements would consist of a cleared floodway
and of low-flow channels, Detailed studies were made to determine
the width of cleared channel that would give optimum flood-control
benefits (see appendix 5), Agricultural development and the natural
topography limit the maximum width to about 2,000 feet. Channel
widths of 500, 1,000, 1,500, and 2,000 feet . were considered and
evaluated. As 1nd1cated in appendlx 5, incremental flood-control
benefits exceed the incremental costs for. all incremental widths
considered. Additional clearing might be justified by the additional.
savings of water; however, such clearing, if determined to be desir-
able on the basis of actual experiences in savings of water, could
be accomplished by local interests at a later date, Therefore, on
the basis of this study, the 2,000-foot~wide cleared channel was
determined as the most de31rab1e at this tlme. '

8. A floodway 2, OOO feet in width would be created by clear-
ing river-bottom growth along Gila River from Gillespie Dam to the
mouth of Salt River and along Salt River from its mouth to Granite
Reef Dam. Two reaches of low-flow or pilot channels located within
the cleared floodway, the first along Gila River from Gillespie Dam
to a point about 1 mile downstream from the mouth of Agua Fria River
and the second along Salt River upstream from the hlghway bridge at
Tempe, would be included in the improvement. The low-flow channels
would tend to direct flows to within the cleared floodway, and would
thereby accomplish desired river rectification; above the Tempe
bridge, the low-flow channel would 1mprove flow conditions on the
approach to that bridge.

85. The removal of ohreatophvtlc growth within a 2,000-fooct
channel along Gila and Salt Rivers from Gillespie-Dam to Granite
Reef Dam will greatly decrease the use of water by transpiration.
The United States Geological Survey (see appendix 6) has estimated
that the water saved and salvageable in Maricopa County by the
removal of phreatophytic growth from the channel would amount to
about 75 percent of the total water transpired by the river-bottom:
growth. The full savings could be.obtained only by adequate main-
tenance of the channel area. Applying the factor of 75 percent to
22,000 acre-feet (the estimated average annual transpiration over
the next 50 years), the amount of water saved by clearing the
phreatophytes would be 16,000 acre-feet annually. This estimate
is conservative, because the computed basic flgures for use of
water represent minimum amounts.

86. Short levees along Salt River between LOth Street, Phoenix,
and Tempe Butte, Tempe; channel improvements along Gila and Salt '

Rivers from Gillespie Dam. to Granite Reef Dam; and filood-control

storage added to the proposed terminal-storage reservoir at the.

McDowell site,=-=Consideration was given to the justification of pro-
viding flood=-control storage in addition to the storage required for -
a terminal reservoir at the McDowell site.,. The Bureau of Reclamation
had proposed in its report on the central Arizona project that 390,000
acre-feet of flood-control storage be allocated in addition to. the
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188,000 acre-feet required for terminal and dead storage. The total
storage capacity of the reservoir considered by the Bureau would be
578,000 acre-feet. Review of the Bureau design indicated that
changes would have to be made to pass the spillway design flood as
computed by the Corps of Engineers. A higher dam and an expensive
spillway in the channel section of the dam would be required. Addi-
tional investigations indicated that, by further increasing the
height of the dam, use could be made of a saddle about 1 mile south-
east of the left abutment. A detached spillway in this saddle area
would result in a relatively inexpensive structure., The resultant
cost estimate for the larger structure (with the detached spillway)
was determined to be appreciably less than the Corps' cost estimate
for the 578,000-acre~foot reservoir with the spillway in the dam.
.Further detalls on the estimated costs for the various sizes of
reservoirs considered for the McDowell site are given in appendix l.
Because construction of a reservoir at the McDowell site is dependent
upon the outcome and settlement in the Supreme Court of the contro-
versy between the States of Arizona and California regarding rights
to Colorado River water and because predicting the outcome of the
litigation is impracticable at this time, storage in a reservoir at
the McDowell site was considered only as a supplement to the improve-
ments under the recommended plan. :

i 87. This plan provides for (a) short levees along Salt River -
{F between ljOth Street, Phoenix, and Tempe Butte, Tempe; (b) channel
improvements along Glla and Salt Rivers from Gillespie Dam to Granite
Reef Dam; and (c) 672,000 acre-feet of flood-control storage space
¢ added to the proposed terminal-storage reservoir at the McDowell site.
. Nearly all damages caused by the standard project flood along Salt
River would be prevented by the construction of the improvements under
~ this plan. Relatively minor damages along Salt River would still =~
occur to property located in and immediately adjacent to the river
channel. Downstream from the mouth of Salt River, partial flood .
protection would result, In addition to the flood control provided
by the channel improvements, control of large floods originating in
the Salt River Basin would be effected by reducing discharges to
82,000 cubic feet per second. Under average conditions, as a result
of control effected by McDowell Reservoir, a flood of 320,000 cubic
feet per second (at Painted Rock Dam sites would be reduced to a peak
discharge of 170,000 cubic feet per second. Floods smaller than
82,000 cubic feet per second would not be affected by the operation
of McDowell Reservoir. The average annual damages prevented by this
plan would be 86 percent of the total average annual damages in the
area under consideration.,

88. The first two parts of the plan would be the same as under
the recommended plan. The multiple-purpose dam would be an earthfill
structure 169 feet high above streambed. The crest of the dam. (eleva-
“tion 1,49L) would be about 5,180 feet long. A concrete overflow
spillway structure 1,100 feet long would be located in a saddle about
1 mile southeast of the left abutment of the dam. At maximum water
surface, elevation 1,486, the spillway would have a capacity of 288,000
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cubic feet per second, The reservoir, at spillway crest elevation
1,470, would have an area of 15,200 acres and a capacity of 860,000
acre-feet, Allocation of storage space would be ;6,000 acre-feet

for sediment and dead storage, 142,000 acre-feet for terminal stor-
age, and 672,000 acre-feet for flood control, - The reservoir would

ve designed to reduce the sgtandard project flood of 290,000 cubic
feet per second to a maximum outflow of 82,000 cubic feet per second,
Construction of the multlple-purpose reserv01r with a capacity of "
860,000 acre-feet would result in the flooding of the power plant

at Stewart Mountain Dam. This power plant, operated by the Salt
Biver Valley Water Users! Association, has a capacity of 10,L00 kilo=
watts., Information obtained from the Bureau of Reclamation indicates
that because of the diversion of Salt River flow from- Sahuaro Lake,
above Stewart Mountain Dam, to lands along Gila River, as proposed
in the Bureau's report on the central Arizona project, it may be
impractical to continue operating the Stewart Mountain power: plant,
Protection of the Stewart Mountain power plant therefore was not
provided for in the design of the larger McDowell Reservoir described
above, "

89, Bécause available information indicates that water con-
servation cannot be justified at this time at McDowell Reservoir
except as an addition to its use for terminal storage, detailed
consideration was.not given to the amount of .conservation storage
that might be provided under the plans. considered. ' The Bureau of
Réclamation in dits report on the.central Arizona project recommended
the enlargement of Horseshoe Reservoir on Verde River from 68,000
acre-feet to 298,000 acre-feet., Since the preparation of that report,
local interests have enlarged Horseshoe Reservoir to 141,000 acre-feét.
Under these conditions, further enlargement of Horseshoe Reservoir:
might not be feasible, Therefore, consideration should be given to
inclusion of water=-conservation storage at McDowell terminal reservoir
in the preparation of detailed plans prior to its construction.

90, Levees along Salt River between 27th Avenue, Phoenix, ahd .
Tempe Butte, Tempe; and channel improvements along Gila and Salt

"Rivers from Gillespie Dam t6 Granite Reef Dam.--This plan provides

for the construction of 20 miles of levees on 3alt River, 10 miles

on each bank, The improvements would provide complete flood protec-
tion against the standard project flood to developed areas in and
adjacent to Phoenix ahd Tempe and partial flood protection similar

to that under the recomménded plan to:other areas along Gila and Salt
Rivers from Gillespie Dam to Granite Reef Dam, The annual damages
prevented would be 60 percent of the total average annual damage in
the area under consideration., The levees along Salt River would
consist of -(a) a levee on the left bank of Salt River for about 10
miles from Tempe Butte to 27th Avenue, Phoenix, and (b) a levee along
the right bank of Salt River for about 10 miles from the Southern
Pacific railroad bridge embankment at Tempe to 27th Avenue, Phoenix,
The levees were designed to accommodate the standard project flood,
The structural design of the levees would be similar to that under
the recommended plan. The channel improvements would be the same as
under the recommended plan,
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RECREATIONAL DEVELOPMENT

91. Existing reservoirs behind Roosevelt, Horse Mesa, Mormonm .
Flat, and Stewart Mountain Dams on Salt River are used extensively
for boating, fishing, and picnicking. These reservoirs are operated
for water cénservation and water power and provide relatively stable
pools. - The-proposed tenmlnal-storage reservoir at the McDowell site
would probably include some provision for recreational use. The ’
extent of development would depend on the stability of the reservoir
elevation. :

92. Consideration was given to the possibilities of recreational
development that might result from the addition of flood~-control
storage space at the McDowell Reservoir site. Although a large amount
of storage would be allocated for flood-control use, the method of
operation of the flood-control storage space precludes the use of that
part of the reservoir for recreational purposes on an extensive scale.
Any lake- formed as a result of the flood-control storsge at the reser-
voir would be temporary; the flood-control operation would provide for
the- emptylng of the flood-control pool as fast as possible. The area
of the flood-eontrol pool normally would consist of mud flats that
would become barren wastes during dry periods. Plans for flood-control
storage at the McDowell Reservoir site therefore did not include any
provision for recreational development. However, a favorable year-
round climate and the scenic background of the dam and reservoir and
its proximity to the centers of population in Arizona would contribute
to the value of any recreational features that might be incorporated
in the final plans for McDowell Reservoir.

ESTIMATES OF FIRST COST

93. The estimated flrst costs of the considered projects com-
prise ‘exXpenditures for making preauthorization studies; for comstruction
(1ncluding ¢learing river-bottom growth); and for relocating highways

‘and utilities and purchasing rights-of-way. Estimates of cost are
based-on price levels for October 1957. Allowances are made for
engineering, overhead, inspection, and contingencies.

94. Three methods of destroying phreatophytes, principally
saltcedar, were considered: (a) Burning, (b) chemical treatment, and
(c) mechanical means (see appendix 3). Numerous experiments are now
being conducted by Federal, State, and local interests on these means
of eradlcatlon, but no final conclusions have been reached. Informa-
tion to date indicates that burning and chemical treatment are not
completely effective and would still require mechanical means of
clearing the floodway. Therefore, for the purpose of preparing an
“adequate cost estimate, destruction of phreatophytes by mechanical
means was assumed.

95. Details of the estimated first costs of the recommended
plan are given in Appendix 4: Cost estimates. The following table
 summarizes the estimated first costs of the improvements considered:
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Summary of estimated first costs, plans considered, Gila and Salt Rivers,

Gillespie Dam to McDowell Dam site, Arizona (based on prices for October
1957) , E

- : . Estimated first-coét
: Subtotal . ‘Total

..

Plan

RECOMMENDED PLAN

" se e
0 es oo ue [ee

Short levees and channel improvements: :
Levees along Salt River between 3
40th Street, Phoenix, and Tempe Butte, : Do 14
T empPeccciier et iiiracnsseisentonosontancrons vasrae .
Channel improvements along Gila and Salt
Rivers from Gillespie Dam to Granite : ,
Reef Dame.s.cviecarennn T

o0

$1,240,000

2,33%0,000

e o8 o8 e

Total.....;............,...;......g..,.........}.. . 3,570,000

OTHER PLANS CONSIDERED

’ es s
-

Short levees, channel improvements, and
storage space in McDowell Reservoir:
Levees along Salt River between 40th :
Street, Phoenix, and Tempe Butte, : :
Tempe.......................,... ..... celececessensssest 1,240,000
Channel improvements along Gila and Salt
Rivers from Gillespie Dam to Granite
Reef Dam.eseeeecceracevenians cscecesnnent
McDowell Reservoir: - :
Multiple-purpose (terminal storage : : :
and £lood control)seeveeceeessasees ¥$30,300,000 teervnvesenes
Terminal StOTeZE. . vssanevscscrsesest ¥%224,600,000 t0veveensocns

[Ty
s a»

es o wve

‘.OQ...-‘.II": 2,330’000

s e @
-

Cost of flood-control storage.etevicecsccessses 5,700,000

Total cost of flood control....

®0 #5  ap .40 8¢ 08 4o
2

etreeenreeeeent 9,270,000

(Y]

Long levees and channel improvements: ‘ 3

Levees along Salt River between 27th : ' :
Avenue, Phoenix, and Tempe Butte, : :

tesasescosr e 8,660,000

. e
.o . »

PP e s eeosnsrsecnessanssssssssanenrsoni
Channel improvements along Gila and Salt ¢ _

Rivers from Gillespie Dam to Granite : H

Reef DaMecsceesssonearvaoscnansrascorsssceloonscsvenccscsned - 233350,000

Totaleennnnnnnnnn. e teereeerataneaans eeee..t 10,990,000

¥ Estimated cost of reservoir with capacity of 860,000 acre-feet, based
on.earthfill dam and detached spillway. _
** Estimated cost of reservoir with capacity of 188,000 acre-feet, based
on earth dam with concrete spillway in the dam.
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ESTIMATES OF ANNUAL CHARGES

96. The estimate of annual charges for each plan of improvement
comprises interest on the total investment, amortization of the total
investment in 5Q years, and average annual costs of maintenande end
operation. The construction period of McDowell Reservoir for
multiple-purpose storage or for terminal storage is estimated at
3 years; interest during constructioh was therefore computed. The
construction period.for the short levees would be less than 1 year;
interest during construction would not be charged against that part.
of the plan. Because benefits from construction of the channel
improvements and the levees between 27th Avenue, Phoenix, and Tempe
Butte, Tempe, would accrue as the work proceeds, interest would not
be charged. The entire first cost of the flood-control storage in
the multiple-purpose reservoir would be borne by the United States.
For the levees and for the channel improvements, the cost of con-
‘struction and the cost of preauthorlzatlon studies would be borme
by.the United States, although local interests would repay that por-
tion of the construction cost that is allocated to water conservation.
The cost of highway and utility relocatlons, the cost of lands, ease-
ments, and rights-of-way, and the cost of maintenance and operation
would be borne by local interests.. Estimates of the firsit cost and
annual charges for the recommended plan are given in the following
table:

"Estimated first cost and annual charges, recommended plan, Gila and
Salt Rivers, Gillespie Dam to McDowell Dam site, Arizona (based on
prices for October 1957) . _ :

(a) Federal investment:
(1) Short levees along Salt Rlver between
40th Street, Phoenix, and Tempe C .
Butte, TempPeecsscsoosvocscossanssanss $1,170,000
(2) Channel improvements along Gila and-
Salt Rivers from Gillespie Dam %o
Granlte Reef Dam..................... 2,190,000

(3) Total Federasl first cost and
total Federal investmente.e...... 3,360,000

(b) Federal annual charges:
él; Interest, 2.5 percent on item (a) (3).. 84,000
2) Amortization of Federal investment in
' 50 years at 2.5 percent, 0.01026

times item (8) (3)ecerceriarerenacnss 34,500
(3) ‘Total Federal annual charges...... 118,500
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Estimated first cosf'and'annuéiAéharges recommended lan‘ Gila and
. Salt Rivers, Gillespie Dam to McDowell Dam site; Arizona Zbased on
prices for. October 1957 --Continued = - N

(c) Non—Federal investment: ' '
(1) Rights-of-way and highway and utlllfy
~ relocations for short levees along Salt
River between 40th Street, Phoenix, and - o
Tempe Butte, Tempe....................... 870,000
(2) Rights-of-way and highwsy and utility
‘relocations for channel improvements
along Gila and Salt Rivers from , .
Gillespie Dam to Granite Reef Dam.;...... 140,000

'(3) ' Total non—Federal flrst cost and ‘ _
total non-Federal 1nvestment........v 210;000

(a) . Non-Federal anmual charges: : ‘ I
: glg Interest, 2.5 percent on item (c). (3)...... . 5,200

2) Amortlzatlon of non-Federal investment
in 50 years at 2.5 percent, 0.01026 , )
times item (c) (3 ).......................‘ 2,200
(3) Maintenance and operation (average annual): :
Short leveeS.cesesesccovessnsrencsncne 5,000

- Channel improvementS.....ceeceeesssss 48,000

(4) Total non-Federal annual charges...... 60, 400

(e) Total annual charges: ' o
gl Feder&l_.,..A.o.q.,-....o;.-...--.--,...,-.‘o..-... 118,500
2 NOH—FedGT&l..-.......-. aaaaa ecseseessrcenrsw 602400

Total anfual CHAFEES.ecosse-ansencosss 178,900

97. TFor the purpose of comparing the three plans of improvement
considered in detail and of selecting the best plan, annual charges
were computed. A summary of annual charges for each plan is glVen in
I the following table:
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Summary of annual charges,:plans-considered, Gila and Salt Rivers
o Gillespie Dam to MoDowell ‘Dam site, Arizona

Plan Annual charges

RECOMMENDED PLAN

Short levees along Salt River between 40th
Street, Phoenix, and Tempe Butte, Tempe; and
channel improvements along Gila and Salt
Rivers from Gillespie Dam to Granite Reef Dam..

$178,900
OTHER PLANS CONSIDERED

Short levees along Salt River between A0th
- Btreet, Phoenix, and Tempe Butte, Tempe;
channel improvements along Gila and:Salt
Rivers from Gillespie Dam to Granite Reef. Dam;
and flood-control storage added to the pro-
‘posed terminal-storage reservoir at the

MCDOWQ].]. Siteetooallo.o.onolionp.oot.-o-co.ouo.l : 382,400

9% 4T 20 s B, e S8 G4 4 68 RO SO e s Ot 40 S5 S «b fjes e e

Levee along Salt River between 27th Avenue,
Phoenix, and Tempe Butte, Tempe; and channel .
improvements along Gila and Salt Rivers from .
Gillespie Dam to Granite Reef DaMicesesossccsse

477,500

ESTIMATES OF BENEFITS

98, Tangible benefits.--Tangible primary benefits from plans.
of improvement considered in detail would result from prevention of
primary (direct and indirect) flood damage and from reduction of-
water losses resulting from transpiration of river-bottom growth.
-Such secondary benefits as may exist are small and have not heen
- included in the evaluation of the project. Consideration of the
benefits from construction of McDowell multiple-purpose reservoir -
was restricted to the benefits from the addition of flood-control
storage to a terminal reservoir at the site. No evaluation was made
of the benefits from construction of the terminal-storage feature.
Although power facilities probably would be constructed at McDowell.
Reservoir irn connection with the terminal storage, the addition of
flood-control storage space would not appreciably increase the amount
of power generated. The rapid drawdown of the flood-control storage
would preclude the generation of power from this source.

99. No appreciable benefits would result from increased or
higher property utilization made possible through provision of flood
protection. The acute shortage of water in the area would preclude/
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any appreciable increased agricultural utilization of property. In

“addition, other development of :th& flood plain in‘ the Phonix and

Tempe area is proceeding in spite of the existing flood hazard.

. 100, A detailed analysis of benefits from the plans of improve- -
ment under consideration is given in Appendix 5: Benefits from
improvements. A brief’ descrlptlon of benefits under the" ‘recommended
plan is given in the following paragraphs.. A summary of the esti-
mated benefits that would accrue from the three plans of improvement
considered in detail is given in a subsequent table,

101. Benefits from prevention of flood demage;~-Thailevees along

Salt River between LOth Street, Phoenix, and Tempe Butte, Tempe,; and.

the chammel improvement would provide complete protection against the
standard project flood to most of the city of Tempé:and a part of the
city of Phoenix, but only partial protection for an additional area
in the city of Phoenix and the adjacent  .commercial and agricultural.
area, Low-lying\lands downstream from the levees would still be sub-
ject to inundation. However, a breakthrough similar to the ong that
occurred during the flood of 1891 would be prevented. In addition,
damage to most of the Sky Harbor Airport, to the Grand canal, and to
the cooling system of the Cross-Cut.power plant ‘would-also be prevented.

102, Construction of channel 1mprovements along Gila and Salt
Rivers from Gillespie Dam to Granite Reef Dam would provide partial
flood control to additional property along Gila and Salt Rivers by
increasing channel capacities with attendant lowering of the water-
surface -elevations of future floods and with resultant reduction in
the extent of the flooded areas. The average water-surface eleva-
tion of the standard project flood along Gila River from Glllespie
Dam to the mouth of Salt River would be reduced by about 30 feet.
Reductions would range, depending on location, from 1} feet to 5%
feet. Nondamaging discharges in this reach would be increased from
about 20,000 cubic feet per second (a discharge that would be equaled
or exceeded about once in 3 years) to about Lo, 000 cublc feet per
second: (a discharge that would be egualed or exceeded about” once in

5 years). As indicated in the previous paragraph "Damages from.
future floods - average future conditions," the stream channel along
the Salt River is relatively clear at present, However, on the occur-
rence of a wet cycle or of spills over Stewart Mountain or Bartlett
Dams, phreatophytes will reoccur and would probably create a serious
flood problem, The proposed clearing program would prevent the recur-
rence of this phreatophytic growth and would thereby prevent. those
damages that would occur under average future conditions as a result
of the deteriorated channel condition. Analyses of the effect of.

.clearing along the Salt River were based on detailed studies along -

the Gila River. It is not expected that phreatophytic growth along
the Salt River would be as severe as along the Gila River. 4s a
result of construction of the proposed channel improvements along

“the Salt River, the average water-surface elevation of the standard

project flood along the Salt River from Granite Reef Dam to the mouth
would be reduced under average future conditions by about 5 foot, -
Reductions would range, depending on location, from 0.2 foot to

2 feet. Nondamaging discharges in this reach would be increased
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abonut .10 percent from about 50,000 cubic feet per second to 55,000
cubic feet per second. The average annual flood=control benefits -
from construction of the recommended plan are estimated at $226 000

103. Benefits from water conservation.-<The clearing of phreaio-

' phytes from a 2,000-foot channel along Gila and Salt Rivers from
Gillespie Dam to Granite Reef Dam would result in a savings of a
minimm of 16 ‘000 acre~feet of water annually. Conservation-of ~the
water resources of the area is essential in order to sustain land
already under cultivation, In accordance with the recommendation of
the Federal Inter-Agency River Basin Committee's report titled
"Proposed Practices for Economic Analysis of River Basin Projects,”
dated May 1950, the net primary benefits from water conservation are
evaluated in this report on-the basis of such increase in production -
of irrigated crops as would result from construction of the project.
This increase in production would result from construction of the
_project and also from the application of associated resources., - Thus,

the net benefit from water conservation would be the difference. between ,

the gross crop return to the farmer and the associated farm costs,
which would include operating costs for production, interest on invest-
ment, maintenance and depreciation of equipment, property taxes, and -
management costs, After considering all the above factors, the value
of water conserved by the elimination of transpiration losses from
phreatophytes is estimated at $8 per acre-foot (see appendix:5). The
average. annual primary benefits from the conservation of a minimum

of 16,000 acre-feet of water are estimated at $128,000,

104, Intangible benefits.--Many benefits not susceptible of
monetary evaluation would accrue from the 1mprovements considered.
in this report. Control of floods would save Tives. that mlght other-
wise be lost by drowning and would reduce health hazards such as
water—supply pollution resulting from overflow of sanitary facilities.
Flood control would reduce the danger of temporary isolation of . .
communities and would lessen the interference by floods with normal
home and social life, public affairs, business transactlons, and
industrial activity. The safeguarding of the city of Tempe from all
floods up to the standard project flood in magnitude and the preven-
tion of a breakthrough into Phoenix similar to the one that flooded
Phoenix in 1891 would result in large intangible benefits. The
prevention of damage to the Grand canal of the Salt River project .
and the preventlon of damage to the cooling system of the Cross-Cut
power plant would result in large intangible benefits from prevention
of interruption of irrigation to lands served by the Grand canal and
the prevention of interruption of the power plant. Removal of the
phreatophytes would improve flow conditions in the river channel and
would thereby improve drainage conditions, especially in Buckeye and
Arlington Valleys, Such benefits are considered intangible,

105, Intangible benefits from water conservation would include
(a) stabilization of property values by partially alleviating the exist-
ing water shortage and (b) general improvement in the long-term social
and economic welfare. The effect on the nation of the increased produc-
tion of "zgricultural products is also considered an intangible benefit..
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106, Summary of benéflts.-—The estlmated annual benefits that

would accrue from construction of improvements under the plans con-
sidered are summarized in the following table:

- Estimated average annual benefits fromgplans con31dered Gila and Salt

Rivers, Gillespie Dam to ‘McDowell Dam site, Arlzona

Plan

.
.
.
.
-

-Average annual

tangible primary benefits

Flood
damages

: prevented

.
.
.
*
.

Water
consers .
vation

. Td‘l‘,ul

Intangible
benefits

RECOMMENDED PLAN

Short levees along Salt
River between L0th
Street, Phoenix, and
Tempe Butte,'Tempe;
and channel improve--
ments along Gila and
Salt Rivers from
Gillespie Dam to
Granite Reef Dam,

OTHER PLANS CONSIDERED

Short levees along Salt
River between },0th

Street, Phoenix, and'\

Tempe Butte, Tempe;

" channel improvements
along Gila and Salt
Rivers from Gillespie
‘Dam to Granite Reef

Dam; and flood-control

storage added to ‘the
proposed terminal-
storage reservoir at
the McDowell site.

.o »e

e 90 eo ea s

o ee oo

Levees along Salt River

between 27th Avenue,
-Phoenix, and Tempe
Butte, Tempe; and -
channel”improvements
~along. Gila and Salt
Rivers from Gillespie
Dam to,Granlte Reef
Dam,
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COMPARISON OF BENEFITS AND COSTS

107. Justification of improvements considered.--The recommended
 plan of improvement provides for short levees along Salt River between
40th. Street, Phoenix, and Tempe Butte, Tempe; and channel improvements
along Gila and Salt Rivers from Gillespie Dam to Granite Reef Dam.

The first cost of the improvements is estimated at $3,570,000

(October 1957), and the avergge anrmal charges, $178,900. The total
average anmmual primary benefits are estimated at $354,000, including

$226,000 for flood control and $128,000 for water conservation.. The = .

ratio of average annual primary benefits to average amnual costs
would be 1.98 to 1. Accordingly, the improvements are justified.
The large intangible benefits previously discussed add support to
this conclusion. A summary of the estimated costs, benefits, and
-economic ratios for all plans considered in detail is given in the
following table: v : '
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Summary of economics of plans considered, Gila and Salt Rivers, Gillespie Dam to McDowell Dam site, Arizona

: s : : :
: Total s : : Average : _ -

¢ first : Average : ammual  :-Benefit- : Intan-

Plan : cost ¢ annual : tangible : cost : gible -

: (October : charges : primary : ratio : benefits

: 1957) : : benefits : :
'RECOMMENDED PLAN : : : 3 :
_ . _ : H : H : :

Short levees along Salt River between 40th Street, : $3,570,000 :$178,900 : $354,000 s 1,98 : Large.
Phoenix, and Tempe Butte, Tempe, and channel : 5 ‘ : : 2
improvements along Gila and Salt Rivers from : H s H ¢
Gillespie Dam to Granlte Reef Dam. : : H % :

. OTHER PLANS CONSIDERED : : : : 3
@ o : : s : : $ s

Short levees along Salt River between 40th Street, : : : H 3
Phoenix, and Tempe Butte, Tempe; and channel : : : 3 H
improvements along Gila and Salt Rivers from : s : : :
Gillespie Dam to Granite Reef Dam; and flood- : : : : 1
control storage added to the proposed terminal- ¢ s : H B
storage reservoir at the McDowell site. : H : : $

Total amo‘mt..ﬂll.llbl....ﬁ..‘Il.."'."ﬁ.."..'..: 9’270’000 : 382’400 : 723‘;000 : : ’ N
Amount incremented to réecommended plane........: 5,700,000 : 203,500 : 3695000 : 1.81 + Do

Levees along Salt River between 2Tth Avenue, : : g ] H +
Phoenix, and Tempe Butte, Tempe; and channel : : 3 : 3
improvements along Gila and Salt Rivers from H : : : 2
Gillespie Dam to Granite Reef Dam. K 2 H : 3

Total amomt.oouc00Dnl-.o-..on-oobc.eocennolucovz 10’990,000 : 477’500 : 525’000 . : i'
: 7,420,000 : 298,600 : 171,000 : 0.57 ¢+ Do.

Amount incremented to recommended plan....e..se




108. Comparison of plans.--The recommended plan providing for
short levees along Salt River between 40th Street, Phoenix, and Tempe
Butte, Tempe, and channel improvements along Gila and Salt Rivers
from Gillespie Dam to Granite Reef Dam is the best plan with a benefit-
cost ratio of 1.98 to 1. Although the addition to the recommended
plan of flood-control storage at a terminal reservoir at the McDowell
site is Jjustified as computed, the plan providing for this addition
camnot be further considered until terminal storage is provided at the
McDowell site. The report of the United States Bureau of Reclamation
on the central Arizona project, which includes the recommendation, for
construction of the terminal-storage reservoir, was transmitted to e
Congress, but decision on the project has been held in abeyance pending
settlement in the Supreme Court of the controversy between the States
of Arizona and California regarding rights to Colorado River water.

At the present time, no basis exists for determination of the outcome
‘of the controversy. However, the plan for multiple-purpose utilization
of the McDowell Reservoir site has value in future planning for the
development of the water resources of the area. Levees along the Salt
River between 27th Avenue, Phoenix, and Tempe Butte, Tempe, althéugh
providing nearly complete protection to Tempe, Phoenix, South Phoenix,
and ‘adjacent commercial areas, are not justified at the present time.

- ALLOCATION OF COSTS

109.. The separable costs-remaining benefits method was used in
arriving at an equitable distribution of costs between flood control and
water conservation. The recommended levees and low-flow channels would
provide flood-control benefits only, whereas recommended channel clearing
would provide flood-control and water-conservation benefits. The
following table summarizes the results of using the separable costs-
remaining benefits method in the allocation of first costs for the
recommended plan of improvement to flood control and water conservation.
© A more detailed development of the method of allocation of costs is given
in Appendix 7: Allocation of Costs,

Allocation of first costs, recommended plan of improvement, Gila and
" Salt Rivers, Gillespie Dam to McDowell Dam site, Arizona (based on
QOctober 1957 prices)

: Water
- Item : Flood : conserva- :. Total
control - :
. tion- : .
First cost: x :
Construction.e.eceasnseervannns? $2 475,000 : *$825,000 : $3,300,000
Preauthorization studies.e...: 45,000 : 15,000 : 60,000
Rights-of-way and highway t o :
and utility relocations....: 157,000 s 53,000 210,000

.
.

POtalesearernerensanees 2,677,000 : 893,000 : 3,570,000

.

[
*

* On the basis of October 1957 prices, allocation of construction
costs to water conservation amounts to 25 percent of the construction
cost of $3,300,000, which includes all plannlng and design costs
subsequent to authorization. ,
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110. In accordance with the general policies expressed in acts of
Congress, the cost of the construction items allocated to flood control
would be borne by the United States; and the cost of all highway and ‘
utility relocations, the cost of all lands, easements, and rights-of-way,
and the cost of all malntenance and operation would be borne by local
interests. The costs of all preauthorization studies are considered . in
this report to be nonreimbursable and thus would be borne by the
United States. :

111. Reclamation law permits local interests to repay in 40 years,
without interest, that pert of the first cost of reclamation projects
allocated to water conservation. Although this project would be authorized
as a flood-control project, local interests should be permltted to avail
themselves of interest-free repsyments in reimbursing the United States
for the portion of the cost allocated to water conservation. Local
interests have agreed to enter into a contract with the United States
for repayment of the constructlon costs allocated to water conservatlon,
such costs to be repaid without interest, in 40‘equal annual payments.

112. The recommended levee and channel-improvements works would
be constructed by the United States at an estimated construction cost of
$3,300,000, based on price levels prevailing in October 1957, subject to
reimbursement by local interests, in consideration of water-conservation
benefits; of 25 percent of the total construction cost in 40 equal annual
payments without. 1nterest. On the basis of October 1957 prices, the
estimated amount of $825,000 would be repaid in 40 equal annual payments
of $20,625. The allocations and repayments would be adjusted on the basis
of actual construction costs.

'113. On the foregoing basis, local interests would (a) provide all .
rights-of-way and pay for the cost of all necessary highway and utility
relocations;{b) maintain and operate the entire project at local expense -
after completion; and (c) reimburse the Urniited States in 40 equal annual
payments, without interest, for that portion of the project comstruction
cost that is~allocated to water conservation.

- 114, Federal laws that permit interest-~free repayments of costs
allocated to witer conservation generally require that individual
ownership of lands benefiting from irrigation projects constructed
under these laws be limited to 160 acres. However, the project,. as

‘proposed, involves the salvage of water presently used nonbenef1c1a11y

by river-bottom growth. The water conserved would not be delivered
to any individual, group, or irrigation district ~ but would be made
available to the ground-water basin to be used. by all farmers who-
pump water from the underground. The ground-water basin benefited
is not a closed bésin, but underlies nearly all the irrigated land
in Maricopa County. - The Board of Supervisors of Maricopas County has
recognized the general bemefit to the county that would result from
the salvage of water and has passed a resolution sponsoring the
project, and has agreed to répay all costs allocated to irrigation.
The district engineer is of the opinion that the 160-acre limitation
should not be .applied to the project because (a) the water salvaged
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would accrue to the ground-water basin and could only be obtained by
pumping and (b) the benefits of the salvaged water could not be
limited to any individual group or irrigation district,

PROPOSED LOCAL COOFERATION

115, As a requisite to construction‘of the recommended plan by
the United States, responsible local interests would be required to:

(a) Pay for the cost of highway and utility relocation and pro-
vide necessary lands, easements, and rights-of-way at a cost estimated
at $210,000 (October 1957);

(b) Maintain and operate the levee and channel improvements in
accordance with regulations to be prescribed by the Secvetary of the
Army at an average anmual cost estimated at $53,000,

(c) Keep the flood channel of the Gila and Salt Rivers from
Glllesple Dam to Granite Reef Dam free from encroachment;

(d) In consideration of water-conservation benefits, reimburse
the United States an amount equal to 25 percent of the total construc-
tion cost in L0 equal annual payments without interest. -On the basis
of October 1957 prices, the estimated amount of $825,000 would be: .
repaid in L0 equal annual payments of $20,625. The allocatlons and
repayments would be adjusted on the basis of actual construction costs.
~ Annual payments will be made to the Secretary of the Interior who, in
turn, will deposit such funds in the Treasury of ‘the United States as
miscellaneous receipts;

(e) Hold and save the Uniﬁed States free from all damages arising

from construction and operation of the work; and

'(i) Adjust all water-rights clainms resulting from constructidn,
operation, and maintenance of ‘the improvements,

‘116, The Board of Supervisors, Maricopa County, Ariz., has
expressed willingness to participate in a flood-control project con-
sisting of levees, channel rectification, and channel clearing along
the Gila and Salt Rivers, ' The Board has agreed by resolution. (see
appendix 8) to cooperate with the Federal Goverrment by paying the
‘local interests' share of the costs of the project and by meeting
other requirements of local cooperation,

COORDINATION WITH OTHER AGENCIES
117. Conferences on the related problems of flood control and<

water -conservation along the Gila and Salt Rivers from Gillespie Dam
to McDowell Dam site have been held with representatlves of the United
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States Bureau of Reclamation., In general, agreement was reached on
the existing need for flood control and water conservation in the area.
Both agencies agree that flood-control storage should be included in

a reservoir at the McDowell site when a reservoir for terminal storage
at the site is authorized and approved for construction by Congress.
The evaluation of water-conservation benefits from construction of the
recommended plan of improvement was worked out jointly between repre-~
sentatives of the Corps of Engineers and the Bureau of Reclamation.
The proposed allocation of costs.and the proposed repayment of those
costs allocated to water conservation was discussed with representa-
tives of the Bureau. Those representatives were in accord with the
recommendations of the Corps of Engineers,

118. Conferences were held with representatives of the United

States Department of Agriculture to correlate their plans with plans

developed by the Corps of Engineers. A study of the use of water by
phreatophytes in a 2,000-foot channel between Granite Reef and Gillespie
Dams, Ariz., was made by the United States Geological Survey upon the
request of the Corps of Engineers (see appendix 6).

119, In a 1etter.dated April 13, 1951, the regionai director, -
Region 2, of the Fish and Wildlife Service indicated that construction
of the levee and channel improvements along the Gila and Salt Rivers
from Gillespie Dam to Granite Reef Dam would have little effect upon
the fish and wildlife values in the project area (see Appendix 9:
Comments of other agencies).

120. Conferences were also held with representatives of local

agencies, including the Salt River Valley Water Users' Association

and the Buckeye Water Conservation and Drainage District., Comments
on this report were received from all other Federal agencies having
an interest in water-resource development and from the States of
Arizona and California (see appendix 9). Plans for the recommended
improvement do not conflict with plans of other Federal and non-
Federal agencies.,

DISCUSSION

121. The Glla River Basin, the largest dralnage area tributary
to lower Colorado River, comprises about 58,200 square miles, mostly
in Arizona and New Mexico., That part of the Gila River Basin that
is under consideration in this report comprises.the Salt River.Valley
between McDowell Dam site and. the mouth of Salt River and the Gila
River Valley from the mouth of Salt River to Gillespie Dam. The
drainage area of Salt River at the McDowell Dam site is 12,900 square
miles and of Gila River at Gillespie Dam is L9, 600 square mlles. The
Gila River rises on the west slope of the Ccntlnental Divide in south-
west New Mexico and flows generally westward about 650 miles to the
Colorado River.

122. The principal tributarles that join the main stream in the
area under consideration in this report include, in downstream order,
Salt, Agua Fria, and Hassayampa Rivers, and Centennial Wash., In
general, stream slopes are not excessive. The average slope of the
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Salt River from McDowell ‘Dam site to its junction with the Gila River
is about 9 feet per mile; the average slope of the Gila River from
Salt River to Gillespie Dam is -about 5.5 feet per mile,

123. The area affected by improvements con51dered in this report
lies entirely in and includes most of Maricopa County, Ariz., one of
the most rapidly growing areas in the United States, According to
the United States census, the population of Maricopa County increased
from 186,000 in 1940 to 332,000 in 1950. A local agency estimates:
the 1957 population of the county at 550,000, Several cities, includ-
ing Phoenix, the capital and largest c1ty of Arizona, are affected .
by the improvements considered. The 1950 populations of these cities
are: Phoenix, 106,818; Mesa, 16,790; Glendale, 8,179; Tempe, 7,68l
Chandler, 3,799; and Tolleson, 3,0b2.

124, The principal activities in the area under consideration
are agriculture and stock raising, About 300,000 acres were irrigated
in the area in 1956, providing an annual gross crop value of abaut
$85,000,000, The city of Phoenix is the trade and service center for
'most of Arizona. The estimated value of retail sales in Maricopa
County in 1956 was $705,000,000, which was over 50 percent of the
State total. The agricultural economy of the valleys along the Salt
and Gila Rivers is well stabilized. The area is adapted to a wide
range of agricultural crops. Principal crops include -alfalfa, ‘barley,
cotton, and truck crops. Many acreés are double-cropped. Agriculture
is entirely dependent on irrigation. Irrigation water is obtained
by surface diversions and by pumping from the underground.

‘ 125 Measurement and estimates of floods of record are available
for the period 1888 to date, Large floods during this period occurred
in 1891, 1905 1916, 1920, and 1938, The greatest flood of record
occurred in February 1891- the peak discharge of Salt River dowmstream
from the mouth of Verde River was estimated at 300,000 cubic feet per
second, Major floods' result from winter storms over the Gila River
Basin, Available data on damages from past floods are 1ncomp1ete.

The flood of February 1920 caused an estimated damage of $300,000 to
Salt River project lands. Since 1910, eight storage reservoirs for -
water conservation and power have been constructed on the Gila River
‘and its tributaries upstream from Gillespie Dam, Their combined
capacity is about 3,500,000 acre-feet., Since this water-conservation
storage has been prov1ded some incidental flood control has been.
gained, especially immediately following a period of depleted water
supply. However, because of the great need for water for irrigation
and power, all reservoirs are filled to maximum capacity whenever
possible, thus eliminating at that time most of the flood-control

features,

126. Salt River downstream from Granite Reef Dam and Gila River
downstream from the mouth of Salt River to Gillespie Dam flow through
developed commercial ‘and agricultural areas, The cities of Phoenix -
and Tempe and the communities of Lehi, South Phoenix, and Liberty
are subject to inundation. Because most floodflows were curtailed
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through storage, the combination of a comparatively dry river channel
and a high water table has provided opportunity.for an infestation
of water-loving plants (phreatophytesg that in some places grow to
almost maximum density., With the channel thus choked, the occurrence
of even a small flood on the Salt and Gila Rivers could result in

1serious damage to highly improved rural and uwrban areas,

127, Flood problems in the Gila River Basin are related closely
to the problems of water conservation and water utilization.. The con-
struction of the existing water-conservation reservoirs on the Salt
and Verde Rivers has conserved for use most of the flow of these
streams. However, because of the nature of the streamflow, utiliza-
tion of the runoff is incomplete, The volume that would have spllled
from existing reservoirs during the period 1923 to 1957 is estimated
at 860,000 acre-feet; and all of it would have occurred during the
four flood seasons 1927, 1932, 1937, and 1941, 1In order to conserve
this flow, a large holdover storage capacity would need to be pro-
vided, with attendant severe evaporation losses, Phreatophyte growths
within the channel area transpire tremendous amounts of water annually.
The minimum average annual transpiration from a 2,000-foot-wide channel
from Gillespie Dam on the Gila River to Granite Reef Dam on the Salt
River during a 50-year period, under present conditions of water use
(assuming no importation of water from outside the drainage area of
the Gila River), is estimated by the United States Geological Survey
at 22,000 acre-feet at least,

128, Prellmlnary studies were made of plans for flood control
by channel improvements, levees, flood=control reservoirs, and
multiple-purpose reservoirs, Construction of a terminal-storage
reservoir at the-McDowell site on the Salt River has been recom-
mended by the United States Bureau of Reclamation as a part of the
proposed central Arizona project. Preliminary analyses indicated
that flood control alone, water conservation alone, or the combina-
tion of flood control and water conservation at this site is unjusti-
fied. Consideration was therefore given to the justification of
providing flood-control storage or flood-control and water-conservation
storage in addition to the storage required for a terminal reservoir,

129, Detalled consideration was given to three plans of improve-
ment, as follows: (a) The recommended plan, which would provide for
short levees along the Salt River between L0th Street, Phoenix, and
Tempe Butte, Tempe; and channel improvements along the Gila and Salt
Rivers from Gillespie Dam to Granite Reef Damj; (b) a plan for short
levees along the Salt River between LjOth Street, Phoenix, and Tempe
Butte, Tempe; channel improvements along the Glla and Salt Rivers
from Gillespie Dam to Granite Reef Dam; and flood-control storage
added to the proposed terminal-storage reservoir at the McDowell
gite; and (c) a plan for levees along the Salt River between 27th
Avenue, Phoenix, and Tempe Butte, Tempe; and channel improvements -
along the Gila and Salt Rivers from Gillespie Dam to Granite Reef
Dam,
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130. Levees along the Salt River between 27th Avenue, - Phoenix,
and Tempe Butte, Tempe, would prevent nearly all damages to the city
of Phoenix, the city of Tempe, the community of South Phoenix, the-
commercial area between the Phoenix city limits and the Salt River,
and the agricultural area on both sgides of the Salt River between
Tempe and Phoenix. However, such levees were found to be unjusti-
fied at this time. Consideration was therefore given to a short
levee system from 40th Street, Phoenix to Tempe. These levees
© would provide only partial protection to the city of Phoenix and
adjacent commercial and agricultural areas by preventing a recur-
rence of a breakthrough 31m11ar to the one that occurred durlng
the flood of 1891. ' :

131. Consideration was also given to addlng flood-control
storage to the proposed terminal-storage reservoir at the McDowell
site. The addition of flood-control storage to a terminal-storage
reservoir at the McDowell site was found to be justified. However,
the study was based on the assumption that provisions for terminal
storage at the McDowell site would be required as a part of the
central Arizona project recommended by the United States Bureau of
Reclamation. The report on the central Arizona project was trans-
mitted to Congress, but decision on the project has been held in
abeyance pending settlement in the Supreme Court 6f the controversy
between the States of Arizona and California regarding rights: to
Colorado River water. At the present time, no basis exists for
determination of the outcome of the controversy. However, the plan
for multiple—purpose utilization of the McDowell Reservoir site has
value in future plannlng for the development of the water resources
of the area.

‘132, Under the recommended plan of improvement, complete pro-
tection against the standard project flood would be provided to most
of the city of Tempe and a part of the city of Phoenix, but only
partial protection for (a) an additional area in the city of Phoenix

and the adjacent commercial and agricultural area, and (b) additional
property along the Gila and Salt Rivers from Gillespie Dam to Granite
Reef Dam. In addition, a minimum of about 16,000 acre-feet of water
would be saved annually by the clearing of the phreatophytic growth.

133. The total first cost of the improvements under the recom-
mended plan is estimated at $3,570,000 (October 1957), comprising
$1,240,000 for the short levees and $2,330,000 for the channel improve-
ments,. Annual charges for maintenance and operation are estimated at
$53,000. "The total annual charges under the recommended plan would be
$178,900. »

134. For the recommended plan, the average annual tangible.
benefits from flood control are estimated at $226,000 and the aver-
age annual tangible benefits from water conservation, at $128,000.
The total average annual tangible benefits therefore would be
$354,000. -The resultant benefit-cost ratio would be 1.98 to 1.

In addition, the intangible benefits from flood control would include
(a) prevention of loss of life; (b) prevention of interruption of
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home life, public affairs, business trarisactions, and industrial
.actinty, and (c) improvement of drainage conditions, Intangible

benefits from water conservation would include a stabilization of _

property values by partlally allenatmg the ex13t1ng water shortage

and a general improvemerit in the 1ong-—term soc:.al and’ economic
welfare, The project is justified.

135, Allocation of costs between flood control and water con«
lservatlon was arrived at by use of the separable costg-remaining
benefits method., Costs of the recommended plan allocated to flood
control and water conservation were further apportioned in accordance
with the general policies expressed in acts of Congress. Under this
apportiomment, local interests would repay, to the United States,
25 percent of the total: construction cost in 40 equal annual payments
without -interest, Based on the present (October 1957) estimated con-
struction cost for the project of $3,300,000, the total local reim-
bursement in consideration of water-conservatlon benefits would amount
to $825,000 and the annual payments by local interests for the LO~year
Iperi od would amount to $20,625. ‘The actual amount of local reimburse-
ment would be adjusted on the basis of actual construction costs,’
In addltlon to such annual payments, local interests, at their
own expense, would (a) pay for the cost of highway and utility relo-
cations and provide necessary lands, easements, and rights-of-way at
a cost estimated at $210,000 (October 1957), and (b) maintain and
operate the completed project at an average annual cost estimated -
at $53,000, Because of the special circumstances wherein the water-
conservation benefits would be reallzed the district engineer is
of the opinion that the 160-acre 1lm1‘tat10n should not be applied
las a prerequisite for this pro,]ect's qualifying for mterest-free :
fundso

l 136, The plans of improvement and the general requirements
of cooperatioh Wére discussed with local interests, The Board of
Supervisors of Maricopa County, Ariz., has expressed its willing-
ness to participate in the costs of the pro;)ect and in meeting
.other items of local cooperation.

l | - CONGLUST ONS
137. The »district' engineer‘ concludes that:

' (a) 4 flood menace exists along the G:.la and Salt Rivers
from Gillespie Dam to Granite Reef Dam.

~ (b) R:.ver—bottom growth within the channels of the G:.la and
Salt Rivers is a major flood hazard and transp:v.res large amounts
of water annually,

' (¢) Complete protection to most of Tempe against the standard
project flood, partial protection to Phoenix and the-adjacent com-
mercial and agri cultural areas, and partial protectlon to other
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areas along the Gila and Salt Rivers between Gillespie Dam and Granite
Reef Dam can be provided by construction of short levees along Salt
River between 40th Street, Phoenix, and Tempe Butte, Tempe, and channel
improvements along the Gila and Salt Rivers from Gillespie Dam to
Grenite Reef Dam.

(d) The proposed improvement would result in the salvage of at
~ least 16,000 acre~feet of water annually, which would be available
for: beneflclal use. To assure this saving, adequate maintenance
would be required. ‘

(g) In consideration of the water-conservation benefits that
would result from construction of the recommended project, local
"~ interests should be required to reimburse the United States for that -
part of the project construction cost allocated to water conservation,
and such reimbursement should be made in 40 equal annual payments
without interest.

(£) The total first cost of the proposed improvement would be
$3,570,000 (October 1957), and the total annual charges would be
$178,900. The average annual tang1b1e benefits from this improve-
nent would be $354,000. v

(g) The ratio of tangible benefits to cost would be 1.98 to 1.
is well justified by the tangible and intangible benefits.:

(g) ‘The inclusion of sufficient flood~-control space in a reser-
voir at the McDowell site to control the standard project flood would
be justified in conjunction with development at that site of the
terminal storage for the reclamation project proposed in House Document
136, 8lst Congress, lst session. Such flood-control space would be
a desirable supplement. to the above levee-and-chamnel improvement plan
in order to insure an adequate degree of flood protection in the future
for the rapidly growing urban area in the vicinity of Phoenix.

'RECOMMENDATIONS
138, The district engineef“recommends:

(a) That the United States adopt a flood-control and water-
conservation project for the construction of short levees along the
Salt River between 40th Street, Phoenix, and Tempe Butte, Tempe, and
channel improvements along the Gila and Salt Rivers from Gillespie
Dam to Granite Reef Dam at a total first cost estimated at $3,570,000

. (October 1957), of which $60,000 have been expended on preauthorization
. studies, and an average annual maintenance and operatlon cost estlmated
at $53,000.

(h) That the Corps of Engineers, United States Arﬁy, construct
the levee and channel improvements at a Federal construction cost esti-
mated at $3,300,000 (October 1957) subject to the condition that local
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minterests furnish assurances satisfactory to the Secretary of the
Army that they will (1) pay for the cost of highway and utility
‘relocations and provide necessary-lands, jeasements, and rights-of-way
at a cost estimated.at $210,000 (October 1957); (29 maintain and
Ioperate ‘the-levee and channel: improvements in accordance with regu-
lations: to be prescribed by the Secretary of the Army at an average
annual cost estimated at $53,000; (3) keep the flood channel of the
@Cila and Salt Rivers free from encroachment; (L) repay, to the United
States, 25 percent of the total construction cost -in L0 equal anmual
payments without interest (the exact amount of the annual payments,
presently sstimated at $20,625, to be adjusted on the basis of actual
lcosts of constructing the project; annual payments to be made to the
Secretary of the Interior who, in turn, will deposit such funds in
the Treasury of the United States as miscellaneous receipts);
(5) hold and save the United States free from all damages arising
from construction and operation of the work; and (6) adjust all
water-rights claims resulting from construction, operation, and
lmaintenance of the improvements, :

(c) That, because of the special circumstances wherein the
. water-conservation benefits would be realized, the 160-acre limita-
tion on ownership of lands benefiting from the water-conservation
features of the project. should not be applied as a prerequisite
for this project's qualifying for interest-free funds.

(d) That, in the event the McDowell Reservoir, proposed in
House Document 136, 8lst Congress, lst session, is adopted for
constructipn, the design be modified to provide such .additional
flood-control storage as is determined to be needed and Justified
at that time. :

C. T. NEWION |
- Colonel, Corps of Engineers
~ District Engineer
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[First endorsement]

SUBJECT ¢ Interim.Report on Survey for Flood Control, Gila and Salt
Rivers, Gillespie Dam to McDowell Dam Site, Arizona

Uo So Army Engineer Division, South Pacific, San Francisco, California,
§ March 1958

TO: Chief of‘Engineers,'Department of the Army, Washington 25, D. C.

I concur in the conclusions and recommendations of the Distriect
Engineer.

WILLIAM F. CASSIDY

Brigadier General, USA
Division Engineer
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APPENDIX 8

RESOLUTION BY LOCAL INTERESTS~GILA AND SALT RIVERS
GILLESPIE DAM TO McDOWELL DAM SITE, ARIZONA
"RESOLUTION
WHEREAS, Section 6 of Public Law 761, 75th Congress, approved June

28, 1938, authorized the preliminary examination and survey for flood
control on Gila River and tributaries, Arizona and New Mexico; and

Gila and Salt Rivers between Gillespie Dam and McDowell Dam site; and

WHEREAS, an interim report on survey, flood control, Gila and Salt
Rivers between Gillespie Dam and McDowell Dam site, has been ‘authorized

*by the Chief of Engineers, United States Army; and

WHEREAS, Section 3 of Public Law 738, 7hth Congress, provides that
no money appropriated shall be expended on the construction of any
project until States, pOll'blCal subdivisions thereof, or other respon-
sible local agencies have given assurances satisfactory to the Secre-

tary of the Army that they will assume. certaln enumerated obllgatlons,

and.

WHEREAS , Section 3 of House Bill 25), 19th Legislature of the

‘State of Arizona, authorizes Maricopa County to cooperate with the

United States by assuming certain obligations in comnection with. flood-
control projects built at the expense of the Unlted States on Salt and
Gila Rivers; and

WHEREAS, Protection against flood damages would be provided for

property along Gila and Salt Rivers in the County of Maricopa, State

of Arizona, by flood-control improvements considered for construction
by the United States along Gila and Salt R:Lvers between Glllesple Dam
and- McDowell Dam site; and

' NOW, THEREFORE, BE IT RESOLVED by the Board of Superv:.sors of
Maricopa County, that, if a flood-control project consisting of
levees, channel rectification, and channel clearing along Gila and
Salt Rivers be found economically feasible and be authorized by act
of Congress, the County of Maricopa will participate to the best of
its ability by assuming the following obligations:

(a) Acquire and provide, without cost to the United States,
lands, easements, and rights-of-way necessary for the construction of
the project; the cost of such rlghts-oi‘-way and the cost of performing
the work required under item "b" below is presently estimated at

$194,000;
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(b) Perform, without cost to the United States, all necessary .
utility and highway relocations and all necessary street modifications
required in connectlon with the progeot- ,

(e) Hold and save the United States or any mstnmentallty,
department or agency thereof, free from any claim for damages aris~
ing from 'bhe construction, ma:mtenance, and -operation of the progect°-

(d) Maintain and operate, upon completlon, all works in accord-
ance with regulations prescribed by the Secretary of the Army, e

(e) Establish and enforce flood-channel limits and regulations
satisfactory to the Secretary of the Army for the protectlon of the
flood=carrying capaci'by of the channel 3

(£) Enter :mto a contract with the United States for repa:yment
of 'bhe .costs allocated to water conservation; such costs, estimated
at $810,000, to be repaid, without interest, in LO equal annual pay-
ments “of $20,250; 'and .

BE IT FURTHER RESOLVED That this resolutlon be entered in the
minutes of the Board of Superv:.sors of the County of Maricopa and
that the Clerk of said county be, and he is hereby directed to for-
ward a certified copy of this resolution to the District Engineer,
Los Angeles District, Corps of Engineers, U, S. Army, P. O, Box
17277, Fdy Statlon, Los Angeles 17, California.

Passed and approved by the Board of Supervisors of the County
of Maricopa this 16th day of July, 1956,

Approved this 16th’ day of July, 1956,

James G, Harth
Chairman, Board of Supervisors
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APPENDIX 9 -

COMMENTS OF OTHER AGENCIES—GILA AND SALT RIVERS
GILLESPIE DAM TO McDOWELL DAM SITE, ARIZONA

SCOPE

This appendix includes the comments of other
Federal arsi State agencies on the interim report
on survey for flood control along the Gila and
Salt Rivers from Gillespie Dam to the McDowell
Dam site in Arizona. The report was initially
submitted for review and comment in June 1951,
was subsequently revised in September 1953,
and was resubmitted for review and comment in
December 1957. Where pertinent, replies of the
United States Army Engineer District, Los Angeles,
are included. -
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

. REGION III
BOULDER CITY, NEVADA

July 26, 1951

District Enginser

Corps of Engineers, U. S. Army -
Los Angeles District

751 South Figueroa Street

Los Angeles 17, California

Dear Sir:

As requested in your letter of June 28, 1951, the "Interim
Report on Survey, Flood Control, Gila and Salt Rivers, Gillespie Dam
to McDowell Dam Site, Arizona", has been reviewed by this office.

The Bureau of Reclamation has been carrylng on investigations
 for a number of years in this part of Arizona, in connection with the
Salt River Project and the proposed Central Arizona Project. The con-
struction of almost any type of flood control works in the reach of

the Gila and Salt Rivers covered by your report would necessitate at
least minor changes in our plans: for irrigation development.

: We agree with your statement that even a minor flood passing
through this reach of river in its present condition would -cause consid-
erable damage to reSLdential, industrial and agricultural developments
located near the rlver channel,

The flood control improvements which would be provided under
your recommended plan consisting of (1) short levees along Salt River
between LOth Street, Phoenix, and Tempe Butte, Tempe, and (2) channel
improvements along Gila and Salt Rivers from Gillespie Dam to Granite
Rock Dam, would benefit present irrigation developments in the area
and could be coordinated with potential 1rr1gation developments under
consideration by this office,

We note that you conclude that the addition of flood control
storage to the required terminal storage is justified in the potential
McDowell Dam and Reservoir, which is a feature of the Bureau of Recla-
mation plan for development of the Central Arizona Project. Also, you
recommend that flood control storage be included in the reservoir when
the project is authorized for construction. The Bureau plan prov1des
for flood storage capacity of 390,000 acre-feet,
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‘ Your plan of development for the multiple-purpose McDowell -
Dam and Reservoir differs somewhat from that of the Bureau of Recla-
mation, which introduces a number of problems related to design, allo-
cation of storage, and allocation of costs which we believe should be
resolved before the project is constructed. One problem in particular
is the effect of the reservolr on Stewart Mountain Power Plant, to which
effect we have been unable to find a reference in your report. This
plant, having a capacity of 10,400 kw would be completely inundated at
your maximum proposed water surface elevation of 1486. We feel that it

would be impracticable to protect this plant against complete inundation

and, therefore, abandonment of the plant would be necessary if the.
McDowell Dam were constructed to the height recommended., Abandonment
of the power plant would necessarily require inclusion in the cost of
the project of a sizeable amount to reimburse the Salt River Valley
Water Users' Association for its loss. We question whether the con-
struction of protective works for the Stewart Mountain Power Plant
above elevation 1LL3 could be economically justified. '

Very truly yours,

C. A. Bissell
C. A, Bissell _
Acting Regional Director -
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6 August 1951

Mr. C. A. Bissell .

Acting Regional Director

United States Bureau of Reclamation
Boulder City, Nevada ’

Deay Sir:

Thank you for your letter of 26 July 1951 commenting on the interim
report on survey, flood control, Gila and Salt Rivers, Gillesple Dam to
McDowell Dam site, Arizona.

It'is nbted that you agree that the flood-control improvements ﬁhich -
would be provided under the recommended plan would benefit present irriga-
tion developments in the area and that you state that those improvements

could be coordinated with potential irrigation developments under considera

tion by your office,

You state that our plan of improvement for the multiple-purpose McDowe!

Dam and Reservoir differs somewhat from the plan of the Bureau of Reclama-

tion. Inasmuch as the Corps!' report did not recommend construction of the

miltiple-purpose reservoir at McDowell site at the present time because of

the imponderable political, legal, and economic considerations, it was not

believed necessary to resolve all of the problems of design, allocation of

storage, and allocation of costs, We agree that before the project is con-
structed, agreement must be reached on these points,

With regard to the effect of the reservoir on Stewart Mountain Power
Plant, we had noted that your report on the Central Arizona Project, page
R62, states that "it is considered the reduction in inflow to Stewart Moun-
tain Power Plant might make it impractical to continue operating this unit,
and consequently, the total output would be lost." On the basis of this
statement in your report, and on other factors, this office did not believe
it necessary to provide for the protection of the power plant. Here again
is a matter to be resolved prior to the construction of the project.

A bopy of your letter will be forwarded to the Chief of Engineers,
washington, D. C,, for his consideration.

Your promptness in rev1ew1ng the report and submitting your comments
is appreciated.

Very truly yours,

JOHN R. JANNARONE
Lt. Col., Corps of Engineers
Acting District Engineer
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

REGION IIT '
BOULDER CITY, NEVADA

December 11, 1951

District Engineer

Corps of Engineers

Los Angeles District

751 South Figueroa Street
Los Angeles 17, California

Dear Sir:

The revisions to your "Interlm Report on Survey, Flood
Control, Gila and Salt Rivers, Gillespie Dam to McDowell Dam Site,
Arizona, dated June 8, 1951, have been réceived and reviewed by this
office. o

As stated in our letter of July 26, 1951, we believe that
the flood control improvements which would be provided under your
recommended plan consisting of short levees along Salt River between
L4Oth Street, Phoenix, and Tempe Butte, Tempe, and channel improvements
along Gila and Salt Rivers from Gillespie Dam to Granite Reef Dam,
would benefit present irrigation developments in the area and could be

-economically coordinated with potential 1rr1gat10n developments under

consideration by this office.

There is no doubt that the construction recommended in your

-report would, alleviate damage to residential, industrial, and agri-

cultural developments located near the river channel in case of a
flood, :

We agree that if the McDowell Dam is to be built for terminal
storage-as a unit of the Central Arizona Project consideration should
be given to increasing the capacity to provide for flood control stor-
age. Also, in view of the recent improvements made at Horseshoe Dam
by local interests it might be desirable to include some water conser-
vation storage in the McDowell Reservoir, However, we believe that
there are a number of problems related to design, allocation of storage,
and allocation of costs which cannot be firmly resolved at this time.

A detailed comparison of cost estimates of the McDowell Dam as plamned
by the Bureau of Reclamation and the larger structure considered by
your office has not been made, However, we do not feel that your
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statement that the larger structure recommended in your report can be
built for one percent more than the structures presently considered

by the Bureau is based on entirely comparable hypotheses. It is
realized that the river channel spillway in the Bureau of Reclamation
plan is a relatively expensive structure, but it is believed that silt-
_ing damage to the Granite Reef forebay and the canal system would be
much less in case of high flood flows than with the detached type spill-
way proposed.in your report. This office has not made subsurface in-
.vestigation at the weir location but it is believed that the discharge
 channel would require substantlal protection to ‘prevent eros1on.

The "Report on Central Arizona Project" recognlzes the reduc-

tion of power output of the Stewart Mountain Powerplant due to diversion
above this plant and provides for replacement of energy equal to the
reduction, It is also recognized that the flow remaining after the up-
stream diversion is made might not be sufficient for economic operation
of this plant, although that remains a question at this time. If it is.
determined that it would be economical to operate the Stewart Mountain.
Powerplant after the Salt-Gila diversion is made and. MdDowell Dam con-
structed as planned by the Bureau, and further, that increasing the
‘capacity to that contemplated by the Corps of Engineers would force
abandonment of the plant, then we believe that adgustment or compensa-
- tion to the Salt River Valley Water Users' Association, in addition to
that contemplated by the Bureau, would be necessary, and that the cost
of such additional adjustment should be  a charge agalnst the increased
flood control storage capacity. :

We wish to call your attention to the fact that the name
‘McDowell Dam and Reservoir has been changed to Naxwell Dam and Reser-
voir,

Sincerely yours,

E. G. Nielsen
E. G. Nielsen
Acting Regional Directer
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Mr. E. &, Moritz

Regional Director, Region 3
U, S. Bureau of Reclamation
Boulder City, Nevada

28 December 1951

Dear Sir:

Thank you;for Mr. Nielsen's letter of 11 December 1951 commenting
upon the interim report on flood coritrol, Gila and Salt Rivers, Gil-
lespie Dam to McDowell Dam site, Arizona.

It is noted that you believe that the flood-control improvements
that would be provided under the recommended plan would benefit present
rrlgatlon developments in the area .and could be economicdlly coor-
dinated with potential irrigation developments under con51derat10n by -
lyour office.

You agree that 1f the }cDowell Dam is to be built for. terminal
storage as a unit of the Central Arizona Project, consideration should
be given to increasing the capacity to provide for flood-control and
water-conservation storage. You also state that there are a number of
problems related to design, allocation of storage, and allocatlon of

Icosts that cannot be firmly resolved at this time,

You. state that the silting damage to the Granite Reef forebay and
the canal system would be much less in case of high flood flows if a
river channel spillway were constructed as contemplated in the Bureau
of Reclamation plan than if the detached~type spillway were constructed
as proposed by the Los Angeles District. McDowell Reservoir, as con-
templated in the report of this office, would reduce the standard
"project flood of 290,000 cubic feet per second to a peak outflow of
82,000 cubic feet per second., The chance of oceurrence of such a flood
IlS very small, The entire discharge of such a flood and all lesser
floods would be through the outlet structure in the river channel and
no flow would be over the spillway. On the infrequent occurrence of
floods larger than 290,000 cubic feet per second, only discharges in
addition to those passing through the outletvstructure would pass over
the spillway, If a large flood resulting in flow over the spillway
were to occur, such spillway discharge would probably erode the dis-
charge channel above Granite Reef diversion dam, It is doubtful whether
much water would be diverted into the canals during the period of high-
water stages in the river. After the recession of the high water, the
lentire 672,000 acre-feet capacity of the reservoir reserved for flood
control would be emptied at the rate of 82,000 cubic feet per second.
This uniform flow would tend to sluice the river channel above

I 47802 O ~60 -7
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Granite Reef Dam and transport the sediment downstream from the canal
intakes., Therefore, it was not considered economical or necessary to
provide substantial protection to the dlscharge channel at the detached
spillway location.

With regard to the effect of the reservoir on Stewart Mountain
power plant, you agree that the flow remaining after the upstrean
diversion is made (under the Central Arizona project) might not be
sufficient for economic operation of this plant. However, you indicate
that the economy of operating the Stewart Mountain power plant with -
that remaining flow has not been finally determined, -You further state
(1) that increasing the capacity of McDowell Reservoir under the plan
described in the interim report would force abandonment of the Stewart
Mountain power plant, (2) that additional compensation or adjustment to
the Salt River Valley Water Users' Association would be necessary as a
result of such abandonment, and (3) that such additional compensation
or adjustment should be a charge against flood control., As discussed
at the conference held in Boulder City on 3 October 1951 between repre-
- gentatives of the Los Angeles District, Corps of Engineers, and Region 3,
Bureau of Reclamation, the maximum annual loss to the Salt River Valley
Water Users! Association because of the abandonment of the Stewart
iountain power plant would not exceed “20,000. This is a minor item in
the justification ol flood-control storage at' the McDowell'Reservoir.

It is noted that the name  of McDowell Dam and Reservoir has been
changed to Maxwell Dam and Reservoir, Because the report is dated
8 June 1951, prior to the change in name, the name was not changed in
the report. '

A copy of your letter will be forwarded with the report to the Chlef'

of Engineers, Washington, D. C., for his consideration,

Your promptness in reviewing the report and submitting your comments
is appreciated,

Very truly yours,

W. R. SHULER
Colonel, Corps of Engineers
District Engineer
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DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATTION

REGION. 3
BOULDER CITY, NEVADA

February 6, 1958

District Engineer

Los Angeles District

Corps of Engineers

P. 0. Box 17277, Foy Station

~ Los Angeles 17, California

Dear Sir:

This office is pleased to have the opportunity to review
your "Interim Report on Survey for Flood Control, Gila and Salt
Rivers, Gillespie Dam to McDowell Dam Site, Arlzona" dated

‘Decenber lj, 1957, which was transmitted to thls region by your

letter of January 8, 1958,

Our review paid particular attention to Appendixes L,
5, and 7, and it was concentrated for the most part on the recom-
mended plan of improvement which prov1des for (a) short levees
along Salt River between LOth Street, Phoenix, and Tempe Butte,
Tempe, and (b) channel improvements along Gila and Salt Rivers
from Gillespie Dam to Granite Reef Nam. Revision in your present
report to bring costs up to date and to allocate costs between
flood control and water conservation are straightforward, and are
not, therefore, deemed to require comment.

Qur letters of July 26 and December 11, 1951 commented

 on matters connected with the potential McDowell (Maxwell) Dam,

No additional comments are made at this time because so many un-
certainties seem to lie ahead of its being authorized.

e appreciate your courtesy in making your report
available for our comment,

-We would appreciate your furnishing us an extra copy
of the report for use in our Phoenix Development Office.

Very truly yours,

~/s/ W. H. Taylor
W. H. Taylor
Regional Director
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FEDERAL POWER COMMISSION
REGIONAL OFFICE
100 McAllister Street
San Francisco, Calif,

July 18, 1951

Lt. Colonel W. R, Shuler, District Engineer
Los Angeles District
Corps of Engineers, U, S. Army

. P. 0. Box 17277, Foy Station

Los Angeles 17, California
Dear Colonel Shuler:

In compliance with your request of June 28, 1951, your
File No. SPLGD, we have reviewed your proposed Interlm Survey Report
on Flood Control, Gila and Salt Rivers, Gillespie Dam to McDowell Dam
Site, Arizona, dated June 8, 1951. Enclosed are three copies of a
memorandum by Mr. Robert H. Griffin of this office giving his con-
clusions on the proposed development.

, Since the developments recommended in your report will cone-
sist of levees and channel improvements, the proposed project offers
no possibility for the inclusion of hydroelectric power. . However,
your studies do include the consideration of the prospectlve multlple-
purpose dam and reservoir at the McDowell site on the Salt River. This
is a part of the Bureau of Reclamatlon's Central ‘Arizona Diversion
Project.

, Your report suggests certain changes in the McDowell Project,
namelyy an increase in the reservoir capacity to provide for more flood
control storapge, and the possible addition of storage capacity for
water conservation purposes, as distinguished from storage required for
terminal use in connection with the Central Arizona Diversion Canal.
Inasmuch as you do not recommend the lMcDowell Reservoir as part of your
proposed plan, Mr, Griffin's only purpose in discussing the McDowell
Project has been to consider the possible effect of the construction of
this reservoir, as a part of the Central Arizona Diversion Project, on
the economics of the levee and stream-channel improvements proposed in
your report. :

I concur in the conclusions presented in Mr. Griffint's memo-

randum, Apparently the McDowell Reservoir, if constructed at present
as a terminal reservoir for the Central Arlzona Diversion Project,
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would offer an economical means of controlling the downstream floods.
The construction of this reservoir depends, however, on so many
imponderable political, legal, and economic considerations that I
believe the project recommended in your report, providing immediate
flodd control and water conservation benefits, should be constructed.

Very truly yours,

Lesher S. ¥ing
Regional Engineer

By /s/ Daniel J. Fee
Enclosure: Acting
Copy of memo 7/13/51 '
RHG to RE (in trip.)
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_ FEDERAL, POWER COMMISSION
-.SAN FRANCISCO REGIONAL -OFFICE

‘July 13, 1951

MEMORANDUM FOR THE REGIONAL ENGINEER:

Subject: Investlgation - U, S, Englneer's Survey Report
on Gila River Basin (W, A. No, 32)

Introduction

- On June 29, 1951, this" office received from the Corps of
Engineers in Los Angeles an "Interim Report on Survey, Flood Control,
Gila and Salt Rivers, Gillespie Dam to McDowell Dam Site, Arizona®
dated June 8, 1951, Our informal comments on this report were requested,

This report by the Army is the fifth of a series of interim
reports. Of the other four, three have been completed and one -~ concerning
the Gila River and Tributaries above Salt River =~ is under consideration,
The three completed reports cover Tucson, Arizona and vicinity; Queen Creel
and Gila River and Tributaries below Gillespie Dam. A final report coverii
the entire Gila Basin, and summarizing the several interim reports, is
planned. The area covered by the present report and the other interim
reports is shown on a map taken from the Army's report and reproduced as
Plate 1 of this memorandum.

Basin Description

The Gila River Basin includes the southern half of New Mexico
and part of southwestern New Mexico. The total drainage area is 58,200
square miles, The Gila heads in the high mountains and flows westerly
across hot, dry, desert areas to its junction with the Colorado, Its
principal tributaries are the Salt, Santa Cruz, and San Pedro Rivers,
The largest tributary of the Salt River is the Verde. The drainage area
‘of the Salt River at its junction with the Gila is 13,700 square miles;
the area of the Gila at Gillespie Dam, below the Salt River, is L9,600
square miles,

The area considered in the report under review is the Salt
River Valley from the McDowell dam site to the Gila River (38 miles)
and the Gila River Valley from the Salt River to Gillespie Dam (28
miles). The Gila Valley from Gillespie Dam to the backwater of the
proposed Painted Rock Reservoir is also considered as it would be
affected by a dam at the McDowell site, (See map - Plate 1).
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The Gila River and its tributaries are usually perennial

lstreams at their origin in the higher mountains, but are intermittent
in their lower reaches.  Local summer thunder storms occur, but do not
~cover sufficient area to cause major floods. General storms occur in
the winter and may cause large floods., The maximum recorded flocd at
the Gillespie dam site is 70,000 cfs, although much greater flows have
occurred; and the Army estimates the "standard project flood" at the
McDowell site on the Gila River as 290,000 cfs, - The estimate for the
Gila River at Gillespie Dam-is 350,000 cfs, :

I ' ‘Economic Development

The area affected by the proposed improvements 11es entirely

‘within Mariposa County, Arizona, and includes the cities of Phoenix,
Mesd, Glendale, Tempe, Chandler, and Tolleson., Phoenix, the capital
of Arizona, has with its surrounding urban area an estimated 1950
population of 235,000. Irrigated areas in the Salt and Gila Valleys
from McDowell dam site to Gillespie Dam total 320,000 acres. Crop:
production is entirely dependent on irrigation, which is in turn -
dependent on a highly developed and complex system of irrigation works

llncludlng dams, reservoirs, canals, power plants, and numerous deep-
well pumps, A large overdraft of ground water 1s occurrlng in the
area at present,

I Prior Reports

: Many prior reports on the Gila River Basin, or portions .
thereof, are available, Three interim reports by the Army have already
‘been mentioned. These have been commented upon by this office., Other
important reports. are:

Survey Report, Queen Creek Watershed, Arizona,
June 1950, U.- S. Department of Agriculture

‘Power Market Survey,'Colorado River - Lower Basin,
Part 1 - Power Requiréments, May 1950, Federal:
Power Commission, San Fran01sco Regional Offlce

Staff Report on the Colorado River Basin, October
1948, Federal Power Commission,; San Francisco
Regional Office

Staff Report on Central Arizona Project as pre-
sented by the Department of Interior in its
report of December 1947 - March 1948, Federal
Power Commission, San Francisco Regional Office

Report on Central Arizona Project, December 1947,
U. S. Bureau of Reclamatlon

The Colorado River, March 1946, U. S. Bureau of-
Reclamation
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Plans of +the Army Department.

/ The*recommended plan of the Army Department consists of
short levees along Salt River between LOth Street, Phoenix, and
Tempe Butte, Tempe; and channel improvements along Gila and Salt
Rivers from Gillespie Dam to Granite Reef Dam, . The levees along the
left and right banks of the Salt River would have lengths of 2,000

feet and 16,700 feet, respectively. The height above streambed would
. be 23 to 28 feet. The leveed channel would accommodate the standard

project flood for that location of 270,000 cfs.

The channel improvements would consist of a floodway 2, OOO
feet wide and low-flow channels to reduce stream meandering and assmst
in keeping floods in-the intended area. The floodway would be con-
structed by clearing river-bottom growths, largely salt cedar,.from the

- river channel, The floodway would be about 71 miles long. The original
clearing would probably be done by mechanical means, although clearing

by use of chemicals followed by burning is also under consideration. .

‘Maintenance of the cleared areas would be by cultivation of areas where

regrowth .occurs. Other means of maintenance such as planting grasses '
and pasturlng are under study.

- It is expected that the floodway clearlng and maintenance -

program would reduce transpiration losses by about 16,000 acre-feet per

years. In. this area, Wl where a serious and chronic water shortage exists,

"this water saving is.of considerable importance.

The floodway and levees would not affect any. pfesent dr future
power development;:..and. offer no opportunity for.production of hydro-

~electric power,

The District Engineer also investigated the potential multiple-
purpose dam and reservoir at'the McDowell site on the Gila River, This
structure is not economically feasible for flood control alone. - However,
it has been proposed by the Bureau of Reclamation as the terminal
storage reservoir for the Granite Reef aqueduct of the Central Arizona
Project. The Bureau's proposal providés for terminal storage of 142,000
acre~-feet, dead storage of 16,000 acre-feet, and flood control storage
of 300,000 acre-feet, giving a total storage of 578,000 acre-feet. The

_Army suggests a reservoir of 860,000 acre-feet total capacity, of which

672,000 would be flood control and the remainder allocated as proposed
by the Bureau of Reclamation. The Army also recommends that if the
McDowell Reservoir.is construeted consideration be given to additional
storage for water conservation purposes, as distinguished from that
reéquired for termindl use.

The Bureau of Reclamstion proposed a power plant of L,100
kilowatts' at the McDowell site. Additional flood control storage
would not affect the power installation, However, if conservation
storage should be provided in addition to terminal storage the power

installation would probably be changed There are other uncertainties
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yin connection with this project, especially as to the available
Colorado-River water supply, which is dependent on the final settlement
of the Arizona-California controversy. Any change in water supply

_would affect the power installation. It is suggested that further

"studies of the power feature be made after (1) the amount of conser-
vation storage is determined, (2) the available Colorado River water
supply is definitely knowm. '

l ' ‘ Costs and Benefits

The capital cost of the Army's recommended plan is 4*53,‘::83,000,
of which $1,240,000 is for levees and $2,343,000 for channel improve-
ments. If flood control storage is prov:Lded at the multiple~purpose
McDowell site, as suggested by the Army, the incremental capital cost,
for flood control storage, would be ‘%h,BéL,OOO The annual cost of the
recommended program is estimated at %22L,800, of which %133,100 is

_Federal and #91,700 is non-Federal, The non-Federal costs include
'380 5000 annually for floodway maintenance. The additional flood control
storage at the McDowell site would increase the total annual costs to

$L17,L00,

' ' Estlmated tangible benefits from the recommended plan are
$262,000, of which flood control gives $166,000 and water conservation

‘e (at 6,00 per acre-foot) gives 496,000, The addition of flood control.

Istorage at the McDowell site would increase the flood control beneflts
to $437,000, giving a total annual benefits of £533,000.

I The benefit-cost ratio of the recommended plan is 1,17, and
of the recommended plan plus McDowell flood control storage is 1 28,

. - Alternative Plan Considered by FPC

The Army report does not include an estimate of benefits
from the 672,000 acre-feet of flood control storage in the McDowell
Reservoir without any downstream channel clearing or levees., However,
according to the Army's estimates the annual benefits of the McDowell
Reserv01f, considered as an increment to the recommended plan, amount

$271,000, The corresponding annual costs are %192, 600, giving an
1ncremental benefit-cost ratio of 1,41,

l The benefit-cost ratio of McDowell Reservoir considered as

an increment to the recommended plan is higher than the benefit-cost
ratio for either the recommended plan of channel improvements alone or -
the recommended plan plus McDowell Reservoir, This indicates that
flood control storage at McDowell Reservoir, assuming this reservoir
constructed as a part of the Central Arizona Project, might be the
most economical means of controlling floods in the stretch of river

Iunder consideration. This conclusion cannot be checked without.
detailed studies of the benefits which would be produced by flood
control storage at McDowell Reservoir operating without downstream
improvements, . These studies cannot be made in this office because
the necessary data are not available.
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Cost estimates in the Army report show conclusively that the
McDowell Reservoir is not feasible as a single-purpose flood control
project. If this reservoir were constructed as a part of the Central
Arizona Prcject, and if detail studies show that the addition of flood
control storage would be the most economical means of preventing flood
damages, the most desirable project would depend primarily upon the
relative timing of the Central Arizona Project and the proposed flood
control measures. If the Central Arizona Project were to be constructed
immediately, it is possible that flood control could be obtained in
connection with the lMcDowell Reservoir and that the remaining benefits
available for the channel improvement would not be sufficient ‘to mske "~
_this work feasible. However, if the Central Arizona Project is to be
indefinitely delayed, it would be desirable to proceed with the channel
improvements as recommended by the Army. This would allow immediate
realization of the water-conservation and flood-control benefits.

A . bill suthorizing the Central Arizona Project has passed the
United States Senate, However, the House Interior Committee has voted
16 to 8 not to consider the progect further until the Arizona-California
dlspute over water rights in the Colorado River has been settled, It
is evident that authorization of the Central Arizona.Project (1nclud1ng
McDowell Reservoir) depends on many imponderable political, economical,
and legal factors; and may be indefinitely delayed. It is, therefore,
believed that the Army's recommended plan is the most appropriate for
existing conditions, , ‘

- Summary

‘The Los Angeles District Office of the Corps of Ingineers
has submitted to us for informal comments its "Interim Report on
Survey, Flood Control, Gila and Salt Rivers, Gillespie Dam to McDowell
Dam Site, Arizona' June 8, 1951, This report is the fifth of a series
of interim reports which w111 be followed by a final report covering
the entire Gila River Basin,

The report under review recommends construction of a cleared
floodway 71 miles in length between Granite Reef Dam on the Salt River
and Gillespie Dam on the Gila River, Also recommended is construction
of short levees on the right and left banks of the river near Phoenix,
with 1engths of 16,700 and 2,000 feet, respectively, The estimated
capital cost of the recommended project is 43,583,000; the annual cost
is $22l4,800; annual benefits are [1262,000; and the benefit-cost ratio
is 1.17. The recommended plan would have no effect on present or future
-power developments, but offers no opportunity for power generation,

The Army also investigated the proposed MéDowell Reservoir on
the Salt River, This reservoir is not economically feasible for flood
control purposes alone, However, if it should be constructed as the
terminal reservoir for the Bureau of Reclamation's Central Arizona
Project, the provision of flood control storage on an incremental basis
would be feasible, The addition of this flood control storage to the
Army's recommended project would give an overall benefit-cost ratio of
1,28.
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The McDowell Reservoir, if constructed at present as a ter-
minal reservoir for the Central Arizona Progect, with the suggested
Tlood-control capacity would apparently provide an economical means
of controlling floods in the stretch of river considered., Since con-
'struction of the reservoir depends on many imponderable political,
'legal, and economic factors it is believed that the Army!s recommended
plan, providing immediate flood control and water conservation benefits,
is preferable under present conditions to the Bureau of Reclamation's
plan for McDowell Reservoir,

: ' A power development of L,100 kilowatts has been proposed by
Ii_;he Bureau of Reclamation at the McDowell dam site. Iurther investi-
gation of this proposed installation should be made if conservation’
storage is to be provided at the lMcDowell Progect, or if' the amount
of Colorado River water available for the Central Arlzona Project is

definitely determined. :

Robert He Griffin
Senior Hydraulic Engineer
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FEDERAL SECURITY AGENCY
PUBLIC HEALTH SERVICE
Norman Building
Dallas, Texas

July 10, 1951

W. R. Shuler

District Engineer

Los Angeles District

Corps of Engineers

P. 0. Box 17277, Foy Station
Los Angeles 17, California

Dear Sir:

We are pleased to acknowledge the recexpt of the proposed Interim .
Survey Report on Flood Control, Gila and Salt Rivers, Gillespie Dam
to McDowell Dam site, Arizona, dated June 8, 1951,

Your courtesy in supplying this report is greatly appreclated and we
find it a valuable reference work.

Very truly yours,

/s/ R. F. Poston

: R. F, Poston
Senior Sanitary Engineer
Officer in Charge
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UNITED STATES )
DEPARTMENT OF'THE'INTERIOR”
NATIONAL PARK SERVICE
Region Three
Santa Fe, New Mexico

July 25, 1951

t. Col. W. R, Shuler

District Engineer, Los Angeles
District

Corps of Engineers, U. S. Army

P. O. Box 17277, Foy Station

Los Angeles 17, California

'My.dear-Cplbnel'Shuler:'

. Reference is made to your letter of June 28 (your file
reference No. SPLGD) addressed to our Regional Director, Region li, in
San Francisco, As explained in Mr., E. M. Hilton's letter of July 3

to you, your Interim Survey Report and Appendices on Flood Control,

Gila and Salt Rivers, Gillespie Dam to lMcDowell Dam Site, June 6, 1951,
transmitted with your above letter, was forwarded to thls office for
rev1ew and 1nforma1 comment .-

No Natlonal Park Service area or direct iﬁterest will be

‘affected by the flood control features proposed, However, the entire

Salt River Valley, from above the proposed McDowell Dam to the con-
fluence with the Gila River, is an area very rich in significant
archeological remains,. - Along the Gila River also, many archeological
sites are .known above. the mouth of the Salt River and below Gila Bend;
presumably, archeolog1ca1 remains of importance may be expected to
occur between the mouth of the Salt River and the Gillespie Dam. In
the Gila-Salt channelization work and levee construction from Granite
Reef Dam to Gillespie Dam, provision should be made for archeological
survey and recovery work before and during construction operations.

A crew of an Archeologist GS-7 or GS5-9, and a junior professional
assistant or archeological aid, G5-5, plus occasional use of unskilled
labor as required, for a period of three to six months, should be
sufficient for this, including preparation of a final report., Archeo-
logical investigation of the McDowell Reservoir, as of other proposed
reservoirs of the Central Arizona Project, will have to be made upon
authorization of construction or before; a survey can be done by an
Archeologist and his assistant in two weeks to.a month, but it is not
possible to predict how much salvage excavation of archeological sites
will be found.tO‘be essential.

The opportunity to review your report has been very much
apprec1ated.

Sincerely yours,

Hugh M. Miller
Assistant Regional Director
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UNITED STATES
DEPARTMENT: OF THE INTERIOR
NATIONAL PARK-SERVICE

' Region Three
Santa Fe, New Mexico

January 22, 1958

District Engineer

U. S. Army Engineer District, Los Angeles
P. 0. Box 17277, Foy Station

Los Angeles 17, California

Dear Sir:

. This refers to Ghlef, Engineering Division, H. W, Thompson's
letter of January 8, concerning your Interim Report on Survey for
Flood Control, Gila and Salt Rivers -»Glllesple Damto McDowell Dam
Sité, Ari2ona. _

We have reviewed the report and find no’reason to. change
our comment as was submitted by our letter of July 25, 1951, You may,
therefore, con31der those comments as currently appllcable.

‘Sincerely yours,

/s/ John J. Moseley "
‘John J, Moseley
 Acting Regionial Chief
D1v151on of Recreatlon Resource
~ Planning
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UNITED STATES
DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE :
Albuquerque, New Mexico
July 16, 1951

Lt. Col. W. R. Shuler
Corps -of Engineers
District Engineer

Los Angeles District

751 South Figueroa Street
Los Angeles 17, California

Dear Col. Shuler:

We have reviewed your "Interim Report on Flood Control for the Gila and
Salt Rivers, Gillespie Dam to McDowell Dam Site", We are particularly
interested in this area because of our cooperative work with several
s0il conservation districts in improving the use of land and water
resources, We are also quite interested in the control of salt cedars
and other useless river-bottom vegetation because it is a serious prob-
lem in many soil conservation districts here and elsewhere., We have
made no attempt to check the engineering or economic phases of this
report but the program which you recommend appears to be sound and
should contribute materially to the stabilization and future welfare of

"this area,

Before long this Service expects to be called on by increasing numbers
of land owners who need technical assistance in clearing their lands of
these phreatophytes so they can be restored to production of crops or
forage for livestock., Irrigation and other water-using interests are
becoming increasingly concerned about the inroads these useless growths
make on their water supplies. The program which you propose for this
reach of the Gila and Salt Rivers is a much larger test of phreatophytes
so they can be restored to production of crops or forage for livestock,
Irrigation and other water-using interests are becoming increasingly
concerned about the inroads these useless growths make on their water
supplies. The program which you propose for this reach of the Gila and
Salt Rivers is a much larger test of phreatophyte control than has

been carried out so far. We hope that during this operation a few
different methods of control can be tested, for the information that
will be useful in other areas.

If this floodway develops into one like that constructed and maintained
by the International Boundary and Water Commission on the Rio Grande
between Caballo Dam and El Paso, there will be extensive areas of stream
bank between the low-water channel and the levees on which a grass

- cover must be established. This Service maintains a nursery at Tucson

and numerous observational plots throughout Arizona, for testing
various grasses and methods of revegetation. We also intend to under~
take field trials of various methods of revegetating cleared areas so

87




they will not be exposed to serious erosion during the conversion from
phreatophytes to useful vegetation., Please feel free to consult this
office about that phase of your project when you begin operations,

The only point we noticed in your report thatwseemed open to- question
is the value of water, {6 an acre-foot, that is used in evaluating the
chanmnel improvements.. This appears to be low for the productlve value
- of water, particularly since farmers in that area now pay from 45 to

$9 an acre-foot for pumped water and the water saved by clearing this
channel will largely recharge underground reservoirs. . We have not yet
made any caleculations in this respect but expect to do so during our

current watershed survey of the Gila Basin in aid of flood control., Our .

experience in the Pecos and Rio Grade Basins leads to the conclusion
that the productive value of water in the Phoenix area is much higher
than %6 an acre-foot. "Since that value shows a favorable cost-benefit
ratio there is no need to change it in this report, Ve mention this
point chiefly because our forthcoming survey report for the Glla water-
shed may carry a higher value on water.

We appreciate the opportunity to review this report and hope that this
project can get underway soon. Any improvement of this kind will help
to stabilize the agriculture of this area and should fit in well with
our. programs of land and water conservatlon and watershed improvement.

Sincerely yours,

- /8/ Cyril Iuker
Cyril Luker
- Regional Director
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23 July 1951

Mr. Cyril Luker

Regional Director

'Soil Conservation Service

U. S. Department of Agriculture
Albuquerque, New Mexico

Qea“f‘ S:Lr,
' Thark you for your letter of 16 July 1951 commenting on the-
dnterim report on survey, flood control, Gila and Salt Rivers,

. ulllesple Dam to McDowell Dam site, Arlzona.

It is noted that you state that the recommended program appears to
be sound and should contribute materially to the stabilization and
l future welfare of this area.

Your invitation to consult with your office about methods of
revegetation of the cleared floodway is appreciated. When that phase of
the operation is considered, we shall be very glad to ava:Ll ourselves
of your services and expert advice.

We note tha,t you question the value of water at $6 per acre-foot.

It is true that the %6 per acre~foot value is a conservative figure, but

not unduly so. The unit value applies to the value of water in Buckeye

and Arlington Valleys and in the areas below Gillespie Dam, all in
lMaricopa County. According to the United States Geological Survey (see

page 13 of Appendix 6), "probably not more than 20 percent of the sal-

vaged water would be available to the Buckeye Canal and possibly
lanother 20 percent would be available to the Arlington Canal, The

| remaining 60 percent would be available to canals and wells along Gila

River below the Arlington Canal intake, but within the limits of

Maricopa County." The average value of crops is not so high in these

- areas as in the Phoenix area.

- A copy of your letter will be forwarded to the Chief of Eng:meers s
' Washington, D.C., for his consideration.

Your promptness in reviewing the report and submitting your
. comments is appreciated,

“Very truly yours;

W. R. SHULER
Colonel, Corps of Engineers
District Engineer
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' UNITED STATES
DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Albuduerque, New Mexico
Post Office Box 1348
Decenmber' 5, 1951

Lt. Col, John R. Jannarone.
District Engineer

Los Angeles District

Corps of Engineers ‘ o
Post Office Box 17277 Foy Station
Los Angeles 17, California

Dear Colohel Jannarone:

Thank you for providing us with the revised pages for our copy of
your interim report on survey, flood control, Gila and Salt Rivers,
Gillespie Dam to McDowell Dam site, .Arizona, dated June 8, 1951,

The initial draft of this report was reviewed in July, 1951, and our
comments were sent to your office on July 16, 1951, Colonel Shuler's
letter of July 23 cleared up the guestion we raised relative to the
value of irrigation water used in the report,

We have no further comments on-the report.

Very. truly yours,

Cyril Luker
Cyril Luker
Regional Director
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE :
INTERMOUNTAIN FOREST AND RANGE EXPERIMENT STATION
Forest Service Building
Ogden, Utah

July 13, 1951

It. Col. W. R, Shuler
Digtrict Engineer

Corps of Engineers

751 South Figueroa Street
Los Angeles 17, California

Dear Colonel Shuler:

The report "Interim Report on Survey, Flood Control, Gila and Salt
Rivers, Gillespie Dam to McDowell Dam Site, Arizona" dated June 8, 1951
has been reviewed with interest since this office has been assigned
primary responsibility for a Department of Agriculture flood control
survey of" the watershed lands compr1s1ng the Salt, Vérde, Hassayampa,
and Agua Frla watershed

We hLuve nq‘comments to raise concerning either the report or supporting
appendix material, except to raise a question concerning the evaluation
of benefits anticipated from water conservation to be obtained through
the control of phreatophytes.

Ve agree fully with the phllosophy and reasons stated in paragraphs
101, 102, and 103 on pages L3 and. Ll. This approach is generally
similar to procedure which we have followed in several surveys, pri-
marily because of our conviction that evaluation of water conservation
should at least partially reflect benefits to the dependent community.
Our question, therefore, does not concern the procedure but rather the
%6 per acre-foot value which séems to be quité conservative in view
of the preponderance of specialized, hlgh value crops produced in the
Salt River area,

When funds become avallable, we expect to initiate a survey of water-
shed lands in this area and since your report contains much basic
data which will be useful to us, we wish to retain your report in our
files unless you prefer that it be returned.

Very truly yours,

/s/ Reed W. Bailey
REED W. BAILEY
Director
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23 July 1951

Mr, Reed W. Bailey -

Dlrector, Intermountain Forest and
Range Experiment Station

Forest Service

U. S. Department of Agrlculture

Forest Service Building

Ogden, Utah

‘Dear Sirz

Thank you for your letter of 13 July 1951 commenting upon the
inteérim report on flood control, Gila and Salt Rlvers, Gillespie Dam
to McDowell Dam site, Arizona,

_ It is noted that you have no comments to raise concernlng elther
the report or supporting appendix material, except to raise a questlon
concerning the evaluation of the water-conservatlon benefits,

It is true that the %6 per acre-foot value is a conservative fig-
ure, but not unduly so. The unit value applies to the value of water
in-Bubkeye and Arlington Valleys and in the areas below Gillespie Dam,
all in Maricopa County, According to the United States Geological
Survey (see page 13 of Appendix 6), "probably not more than 20 percent
of the salvaged water would be available to the Buckeye Canal and .
possibly another 20 percent would be available to the. Arlington Canal.
The remaining 60 percent would be availeble to canals and wells along.
the Gila River below the Arlington.Canal intake, but within the limits
of Maricopa County." The average value of crops is not so high in
these areas as in the Phoenix area. ’

A copy of your letter will be forwarded to the Chief of Engineers,
Washington, D. C,, for his consideration.

Your promptness in reviewing the report and submitting your comments
is apprec1ated

Very tfuly yours,

W. R. SHULER
Colonel, Corps of Engineers
Dlstrlct ‘Engineer
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UNITED STATES DEPARTMENT OF AGRICULTURE
‘ FOREST SERVICE
SOUTHWESTERN REGION
Post Office Building
Albuquerque, New Mexico

August 9, 1951

District Engineer

Los Angeles District

P.0., Box 17277, Foy Station
Los Angeles 17, California

Dear Sir:

Reference is made to your 1etter of June 28, File SPLGD, and the.
‘"Interim Report on Survey, Flood Control, Glla and Salt Rivers,
Gillespie Dam to McDowell Dam Site, Arizona", which was enclosed,

We are interested in your discussion of "Floods of Record" that
‘listed the flood of 1891 as being the largest. It may be signifi-
cant that this date coincides with the period of the great increase
in livestock numbers in the southwest. The rather frequent recur-
rence of subsequent floods, the ultimate channel erosion and sedi-
mentation problem of the present, might well be closely associated
with overgrazing and abuse of watershed lands that started before
the turn of the century,

In paragraph 20, "Vegetation", you state-that "overgrazing has
destroyed much grass, which has been replaced by rabbitbrush and
snakeweed over large areas". This loss of grass has undoubtedly
reduced the rate of infiltration which in turn would increase
surface run-off and summer floods peaks. A program to restore the
grass and herbaceous cover would reduce. future flood peaks and aid
in erosion control, and lengthen the effective life of downstream
structures, We believe the report might include some such state-
ment, This subject has been studied at the Southwestern Forest and
Range Experiment Station at Tucson. These studies at Sierra Ancha
are reported in their report "Watershed Research Aids Salt River
Valley", a mimeographed publication dated 1947.

Many of the high water yielding areas of the watershed are within
National Forests. The objective is to administer these lands in
such a way that the watershed function is not impaired. In some -
places the vegetativé cover is not sufficient to control erosion and
provide for proper watershed functions. In these places we are
taking corrective action as rapidly as p0551b1e under present
llmitatlon. ‘
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It is noted that as a result of the studles ‘covered. by the report
the District Engineer recommends: The adoption of a project incor-
porating short levees along Salt River between LOth Street, Phoenix,
and Tempe Butte, Tempe, and channel improvements along Gila.and Salt
Rivers from Gillespie Dam to Granite Reef Dam. Hé also recommends

. that flood-control storage be included in the planning and authori-

zation for a terminal-storage reservoir at the McDowell site,

This office recognlzes the need for channel clearing .and levee work
where proposed in.the report. Improved watershed conditions would
lengthen the life of major channel improvements .by retaining sedi-
ment in place on the watershed. This improvement should be accom-
plished not later than concurrently with heavy channel works. The
flood-control survey by the Department of Agriculture has been

authorized for the area being considered but has not been accompllshed

Early completion of this survey and the propram to be’ proposed for the
watershed is de81rable.

This office has no suggestmons to offer in regard to the report. Your
kindness in making it available for review is appreciated.

The report (No. 32) is being sent to the Southwestern Forest and Range

Experiment Station, Tucson, Arizona for review and information. In

case that office of the Forest Service has important comments in regard

to the report, these will be forwarded to you. - v
Sincerely yOurs,

. 0, OTTO LINDH, Regional Forester
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE
SOUTHWESTERN REGION

P. 0. Box 1310
Albuquerque, New Mexico

January 15, 1958

Mr. H. W, Thompson

Chief, Engineering Division
Corps of Engineers

P. 0. Box 17277, Foy Station

Los Angeles 17, California -

‘Dear Mr, Thbmpson:

We appreciate receiving a revmsed copy of the Interim Report on the
Gila and Salt Rivers which was transmltted by your letter of January 8. -

These reports, even though the structures do not affect natlonal forest
land, complete our file on river basin work and are valuable to us for

reference purposes, We have no comments to make other than those made

1n our letter of August 9, 1951..

Very truly yours,

- FRED H, KENNEDY, Reglonal Forester

By W. L. Hansen
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UNITED STATES DEPARTMENT OF AGRICULTURE
- FOREST SERVICE
Washington 25, D. C. |

March L, 1958

Yr. He W. Thompson, Chief
fngineering Division _
U. S. Army Engineer District
P. 0. Box 17277

Foy Station

_Los Angeles, California

Dear Mr. Thompson:

Several weeks ago you forwarded a draft copy of your interim report on
flood control improvements, Gila and Salt Rivers - Gillespie Dam to
McDowell Dam site, Arizona, :

This report and-your reQuest'for review and comment was delayed con-
siderably in reaching me since I have been absent from my Ogden office
on an extended detail., ; '

I have no additional comments to make on your report at this time.
However, I am forwarding the copy which I received to the Regional
Forester, U. 5. Forest Service, Albuquerque, New Mexico, with a request
that he write you directly concerning any comments which he may desire
to make, ' :

Very truly yours,

Henry L, Lobenstein ’

HENRY L. LOBENSTEIN -
Forest Service Liaison Representative
Pacific Southwest Interagency Committee
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: UNITED STATES
‘DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

" Office of the Regional Director
Albuquerque, New Mexico
P. ‘0. Box 1306

April 13, 1951

Lt. Col. W. R. Shuler

District Engineer

Corps of Engineers, U, 5. Army ‘
Post Office Box 17277, Foy Station
Los Angeles 17, California

Dear Colonel Shuler:

Reference is made to your letter dated 26 February 1951, File
PSLGD 800.92, in which you request our comments on the plan for flood
control to be recommended in your forthcoming report on survey, flood
control, Gila and .Salt Rivers, Gillespie Dam to McDowell Dam site,
Arizona. - .

It is our understanding that the features to be recommended in the
plan would consist of short levees along the Salt River from LOth Street
in the City of Phoenix to the City of Tempe, and channel. improvements
along the Gila and Salt Rivers from Gillespie: Dam to Granite Reef Dam,
The short levees would consist of (1) a levee along the left bank of
Salt River for .about 2,000 feet from Tempe Butte to the Southern Pacific
Railroad bridge embankment, and (2) a levee along the right bank of
Salt River for about 16,700 feet from the Southern Pacific Railroad
embankment to LOth Street, Phoenix, -The channel improvements would con-
sist of a cleared floodway and low-flow channels. A floodway 2,000 feet
in width would be created by clearing river bottom vegetation along the
Gila River from Gillespie Dam to the mouth of Salt River and along Salt
River from its mouth to Granite Reef Dam, Two low-flow channels within
the cleared floodway, the first along Gila River from Gillespie Dam to
a point about one mile downstream from the mouth of Agua Fria River, and
the second along Salt River upstream from the highway bridge at Tempe,
would be included in the plan, The report will also point out that the
addition of flood control storage at the McDowell Reservoir site (pro-
posed by the Bureau of Reclamation in a report on the Central Arizona
Project) is justified when a reservoir at the site is authorized and
approved for construction,

The projects briefly outlined above would affect the fish. and
wildlife which now exist in the approximately 70 miles of river bottom
lands between Granite Reef Dam and Gillespie Dam. Generally, stream

flows in this reach are low--the river consisting of a shallow, narrow
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ribbon of water bordered by thick and extensive stands of saltcedar
with some willow, cottonwood, mesquite, and arrowweed. Except during
flash floods along the lower reaches of the Salt River, the water from
the river is all diverted at the Granjte Reef Dam for irrigation of
the area north of the Salt and Gila. Rivers.

Fisheries = The fishery resources of the project site are of little
importance. A few channel catfish, bluegills, and large-mouth black
bass are taken from the pools from below the mouth of Salt River. Con-
struction of a low flow chaarel would probably eliminate this meager
flSheryo

Wildlife - Wildlife resources are of considerable importance,
especially on that part of the project area below the mouth of Salt
River., Game animals found on the area consist of mourning doves,
white~winged doves, Gambel's quails, cottontails, jack rabbits, and
waterfowl., The upper portion of the project, lying w1th1n, and '
adjacent to, the Salt River Indian Reservation, contains some quail
habitat and is used for nesting by both mourning doves and white- -
winged doves. - The entire project area is used to some extent by the
white-winged doves which are found in great numbers along the -Gila
River just above the mouth of Salt River.

‘Below the mouth of Salt River water is found in the river channel
at all times. The presence of water, cultivated crops north of the
river, and suitable nesting cover south of the river makes this a good
habitat for quails. There are a few areas of brushland south of the
river which are being cleared for irrigated cropland, but this is still
.80 limited and scattered that it tends to improve the quail habitat.
The presence of water along this section of the ‘Gila River attracts a
considerable number of waterfowl during the fall and spring migrations
and some teals and shovellers winter here, The area is grazed heavily
and this results in limiting the desirable wildlife food and cover
plants as, for the most part, these are taken first by the cattle,
Desert mile deer are found on the higher ground south of the Gila
River, but they do not use the proposed project area. '

The proposed channel improvements would have little effect ‘upon
the wildlife resources of the project site. It would greatly reduce,
but not eliminate, the saltcedar growth along the improved sections of
the Salt and Gila Rivers, Saltcedar has little value to wildlife '
except for protectlon in stormy weather. It provides little, if any
food. It is used to a considerable extent by nesting doves, but mes-:
quite serves this purpose at least as well. It is assumed that the -
recommended low flow channel would result in the loss of the present
waterfowl habitat along the Glla section of the project.

The Arizona Game Department is planning the development of two
waterfowl areas adgacent to the Gila River, between the town of Buckeye
and Gillespie Dam. It dpes not appear that the proposed floodway would
seriously affect these plans, however, future 1nvest1gatlons would
clarify this point. s
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Recommendations - Provided some other form of vegetation is planned
to help prevent the reestablishment of the saltcedar, consideration
should be given to those species which would have some value to wildlife
as well as serving their primary purpose of retarding the growth of
saltcedar, Continued grazing on the floodway would encourage the
regrowth of saltcedar and limit the wildlife value of the project area.

The proposed plan of improvement would probably necessitate the use
of heavy equipment in clearing the floodway and constructing the low
flow channel, If, in connection with this work, shallow depressions of
about one-tenth acre could be excavated to below the normal water table
in the floodway area, there would result a considerable waterfowl value.
Such excavation, if they could be made without reducing the effectiveness
of the floodway, would compensate for the déstruction of the existing
waterfowl habitat and create new waterfowl habitat of a value more than
commensurate with their cost of construction, :

Your consideration of fish and wildlife interests in this project
is sincerely appreciated. We would like to have an opportunity to
participate in the future planning for this proaect at such time as the
project may be authorized,

Yours very iruly,

John C, Catlin
John C. Gatlin
Regional Director
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UNITED STATES
DEPARTMENT: OF THE INTERIOR
BUREAU OF LAND MANAGEMENT
Post. Office Box 1695
Albuquerque, New lMexico

July 26, 1951

Lt, Col, W. R. Shuler

Distriet Engineer

Los Angeles District

Corps of Engineers

P. O, Box 17277, Foy Station
Los Angeles: 17, California

Dear Sir:

~ Reference is made to your letter of June 28, 1951 (File SPLGD),
in which you request our comments on the proposed interim survey - report
on flood control, Gila and Salt Rivers, Gillespie Dam to McDowell Dam-
site, Arizona, dated 8 June 1951,

We have reviewed the interim report and appendixes (No. 36)
~and have no comment to offer, .Based upon a review of the report, very
little land under the jurisdiction of the Bureau of Land Management
will affect or be affected by the contemplated flood control projects
described, :
We thank you for the opportunity of reviewing this report
and are retaining the copies for our files and future reference.

Very truly yours,

Harold T, Tysk
Harold T, Tysk
Acting Regional Administrator
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UNITED STATES
DEPARTMENT OF THE INTERIOR
OFFICE OF INDIAN AFFAIRS -
FIELD SERVICE
Phoenix Area Office
P. 0. Box 7007
~Phoenix, Arizona

July 10, 1951

Colonel W. R. Schuler
District Engineer

Corps of Engineers

P. 0. Box 17277

Los Angeles 17, Callfornla

Dear Sir:

This is to acknowledge receipt of your letter of 28 June
1951 (File SPLGD) and the transmitted copy of the proposed interim
survey report on flood control, Gila and Salt Rivers, Glllesple Dam
to McDowell Dam site, Arizona, dated 8 June 1951, ‘

Your sendlng of the copy of the proposed report is
appreciated, .

. It is noted that practically all of the irrigated lands
and about half of the grazing lands of the Fort McDowell Indian
Reservation would be flooded if the flood-control storage in a
multiple-purpose reserv01r at the HMcDowell site is provided.

Also there may be a possibility that improved channel
conditions on Salt River above its mouth will deliver more water
into the Gila River than the channel of the Gila will carry away
without backing water up the Gila above the mouth of the Salt and
thus flooding Indian lands, This would be most likely if mainten-
arice on the Gila River portion of the proposed channel improvement
is neglected.

The above comments are offered, although your letter did
not specifically ask for comments.

" Wheén the time is appropriate for mak1ng formal comments
regarding the report, please advise.

Very truly youré
L. L. Helson
for Ralph M, Gelvin

Director, Phoenix Area Office
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23 July 1951

Mr. Ralph M. Gelvin

Director, Phoenix Area Office
Office of Indian Affairs

P. 0. Box 7007

Phoenix, Arizona

Dear Sir:

» Thénk'you for your letter of 10 July 1951 commenting on the interim
survey report on flood control, Gila and Salt Rivers, Gillespie Dam to
" McDowell Dam site.

The flooding of practically all of the irrigated:lands and about
half of the ‘grazing lands of the Fort McDowell Indian Reservation was
given full consideration in the report. Agreement to maintain the entire
cleared channel on Salt and Gila Rivers between Granite Reef and Gillespie
Dams is one of the conditions that is required of a responsible organiza-
tion of local interests prior to initiation of construction, Therefore,
the probability of -Salt River flows' flooding Indian.lands along Gila
River above the mouth of Salt River as a result-of inadequate mairntenance
of the Gila River cleared channel is considered unlikely;

A copy of your letter will be forwarded to the Chief of Engineers,.
Washington, D. C,, for his consideration. Formal submission to the
Secretary of the Interior will be made by the Chief of Engineers in
accordance with the Flood Control Act approved 22 December 19hh.

Your promptness in subm;tuing,your comments is _upreciateds

Very truly yours,

- W. R. SHULER
Colonel, Corps of Engineers
District Engineer '
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. UNITED STATES
DEPARTMENT OF THE INTERIOR
OFFICE OF INDIAN AFFAIRS
Phoenix Area Office
P.O. Box 7007

Phoenix, Arizona _
: December 11, 1951

"John R, Jannarone

Lt. Col., Corps of Engineers
Acting District Engineer
751 South Figueroa Street
Los Angeles 17, California .

Dear Sir:

- This is to acknowledge receipt of your letter of 27 November
1951 (file SPLGD) and the transmitted material covering minor changes
in the proposed interim report on survey, flood control, Gila and

Salt Rivers, Gillespie Dam to McDowell Dam site, Arizona, dated

8 June 1951, :

An inspection of the changes indicates that they do not
affect the general conclusions which have been made, nor do they
warrant any changes in the comments which this office submitted to
you in our letter of 10 July 1951. However, we take this opportunity
to emphasize the fact that practically all of the irrigated lands

and about half of the grazing lands of the Fort McDowell Indian

‘Reservation would be flooded if the flood control storage in a

multiple purpose reservoir at the Fort McDowell site is provided, We
realize that flood control storage is part of an alternate plan which
is not recommended at this time in your interim survey report, but is
proposed for construction if and when the Central Arizona Project's
terminal reservoir is constructed. The flooding of the Fort McDowell
Reservation would necessitate moving the tribe of Indians occupying
this reservation, and we doubt that the $300,000 set up in the cost
estimate for Lands, Easements and Rights of Way would be sufficient.

We also desire to call attention again to the possibility
that improved channel conditions and levees along Salt River above its
mouth, as provided in the recommended plan, will deliver a greater
flood peak into Gila River than possible under present conditions and
unless the channel of Gila River downstream is maintained with adequate
capacity there may be flooding of Indian lands at the lower end of
Gila River, caused by back water from Salt River floods,

Articles 109 and 112 mention coordwnatlon with other agenc1es.
Statements concernlng comments of the Phoenix Area Office of the
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Bureau of Indian Affairs pointing out the situation mentioned above have

not been included. Possibly you have omitted mention of our comments
because you desire that the Chief of Engineers decide whether or not
these comments should be included in the interim report.

Very tfuly yours,

/s/ Ralph M. Gelvin
- Ralph . Gelvin
Area Director
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28 December 1951 -

Mr. Ralph M. Gelvin
Area Director

Office of Indian Affairs
P. 0. Box TOOT

Phoenix, Arizona

Dear Sir:

Thank you for your letter of 1l December 1951 commenting on the
interim survey report on flood control, Gila and Salt Rivers, Gillespie
Dam to McDowell Dam site.

You state that an inspection of the changes indicates that they
do not affect the genersl conclusions that have been mede and do not .
warrant any changes in the comments thet your office submitted in the -
letter dated 10 July 1951. '

You express a fear that improved channel conditions and levees
along Salt River a&bove its mouth, as provided in the recommended plan,

may result in a greater flood peak on Gila River than possible under

present conditions; and that unless the channel of Gila River downstream
is maintained with adequate capacity, backwater from Salt River floods
might flood Indian lands along Gila River above the mouth of Salt River.
At present about 90 percent of the dense vegetative growth that will be
cleared is in the bed of Gila River., The remaining 10 percent 1s in

the bed of Salt Rlver mostly near the mouth of the river and near Tempe.

The recommended clearing along Gila River will provide an escape
channel for flood flows -and thereby reduce such flooding of Indian
lands as would result from direct flow or from beckwater conditions
created by the present channel growth. Agreement to maintain the
entire cleared channel on Salt and Gils Rivers between Granite Reef and
Gillespie Dams is one of the conditions that is required of a respon-
sible organization of local interests prior to initiation of
construction. Therefore, the probability of Salt River flows' flooding
Indian lands along Gila River above the mouth of Salt River as & result
of inadequate maintenance of the Gila River cleared channel is considered
unlikely .

The flooding of practically all of the irrigated lands and about
half of the grazing lands of the Fort McDowell Indian Reservation was
given consideretion in the report. However, because the report could
not recommend construction of McDowell Reservoir for multiple purposes,
including flood control, at this time, the cost of lands, easements,
and rights-of-way were not investigated in detail. It is also pointed
out that this office considered only the justification of adding
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flood-control storage to the proposed terminal storage reservoir at the

Mclowell site, Therefore, we were concerned mostly with the difference
in cost of construction of a multiple-purpose reservoir and a reservoir
for terminal storage alone, Furthermore, rights-of-way are only a
relatively minor item in the total cost of the project.,

A copy of your letter will be forwarded with the report to the
Chief of Engineers, Washington, D. C., for his consideration.

Your promptness in submitting your comments is appreclated,

Very truly yours,

¥W. R. SHULER
Colonel, Corps of Engineers
District Engineer
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STATE LAND DEPARTMENT
STATE OF ARIZONA
PHOENIX, ARIZONA

December li, 1951

Colonel W. R, -Shuler

District Engineer

Corps of Engineers, U. S. Army
751 South Figueroa Street

Los Angeles 17, California

Dear Sir:

Reference is made to your letter‘of November 23d with respect to your
report on flood control, Gila and Salt Rivers, Gillespie Dam to iicDowell
Dam site, and forwerdlng to me the changes that have been made since

the original interim report was made June 8, 1951,

In connection with thls report I wish to advise that I have reviewed

‘the interim. report together with the changes recently forwarded to me,

and I have no suggestions to make with respect to.it. I think the work
as outlined in the report, when completed, will afford protection to
the area with the p0581b1e exception of extreme conditions. Even under
such extreme conditions the protection afforded will be of: material -
advantage. :

Thanking you for sending me copies of the report, I am

Very truly yours,

W. W. Lane
W. W, Lane
-State Land Commissioner
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ARTZONA HIGHWAY DEPARTMENT
PHOENTX, ARTZONA

February 17th, 1958

Mr, H. W. Thompson

Chief, Engineering Division

J. S, Army Engineer District,
Los Angeles

Corps of Engineers

751 South Figueroa Street

Los Angeles 17, California

Dear Mr. Thompsons

" Reference is made to your letter of January 8th, with a copy of
the interim survey report for flood control, Gila and Salt Rivers,
Gillespie Dam to’McDowell Dam site, Arizona.

Subject to further study, I had no SpeCLflC comment at thls time
except that I concur w1th the report in general,

Thank you for.a copy' of this report and for kéeping me informed:
on this project.

Very truly yours,

wM, E, WILLEY
State Highway Engineer

Martin Toney
MARTIN TONEY ,
Engineer of Bridges & Dams
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STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES
SACRAMENTO

February L, 1958

Colonel Carroll T. Newton, Dlstrlct Englneer
Los Angeles District

U. 8. Army Corps of Engineers

P, 0., Box 17277, Foy Station

Los Angeles 17, California

Dear Colonel Newton:

Reference is made to your letter of January 8, 1958, trans-
mitting for our information a copy of your "Interim Report on Survey
for Flood Control, Gila and Salt Rivers, Gillespie Dam to McDowell Dam
Site, Arizona," dated December L, 1957.

The report which proposes construction of short levees along
‘the Salt River between LOth Street, Phoenix, and Tempe Butte, Tempe,
and removal of phreatophytes along the Gila and Salt Rivers from
Gillespie Dam to Granite Reef Dam was inspected with great interest.
The proposed channel improvement would uadoubtedly increase flood peaks
downstream, but would not appear to affect flows in the Colorado River
bordering California, especially after completion of Painted Rock Dam.
It is noted the report states that removal of native vegetation along
the Gila and Salt Rivers would increase the safe yleld from the ground'

watér reservoir in the project area,

This Department greatly appreciates receipt of this report
and being kept informed of flood control and water conservation
projects proposed in California and adjoining states,

Very truly yours,

Harvey 0. Banks
HARVEY O. BANKS
Director
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UNITED STATES:
DEPARTMENT OF THE INTF®IOR

FISH AND WILDLIFE SERVICE
Bureau of Sport Fisheries and Wildlife

OFFICE OF THE REGIONAL DIRECTOR
Albugquerque, New Mexico
P. 0. Box 1306

- December 2, 1558

Colonel C. T. Newton

District Engineer

Los Angeles District

Corps of Engineers, U. 3. Army
751 South Figueroa Street

Los Angeles 17, California

Dear'Colonel Newtons.

The following comments constitute our report on the "Interim

.Report on Survey for Flood Control, Gila and Salt Rivers, Gillespie Dam
to McDowell Dam Site, Arizona," dated December 4, :1957, corrected to
August 27, 1958. :

The plan proposes short levees along the Salt River between
40th Street, Phoenix, and Tempe Butte; clearirz of a 2,000-foot channel
along the Gila and Salt Rivers from Gillespie Dam to Granlte Reef Dam
(McDowell Dam Site); and channelization at two sites--one within the
cleared floodway from Gillespie Dam 10 & point 1 mile downstream from
the mouth of the Agua Fria River and the other, a 2—m11e stretch, Jjust
upstream from the highway bridge at. Tempe.

Since the reach of Salt River extendlng from Granite Reef
Dam downstream through Tempe and Phoenix is only sparsely vegetated,
usually dewatered, and largely within what is rapidly becoming an
urbanized area, its fish and wildlife values are consldered ins1gu
nificant.

As a decided contrast, the reach of the Salt and Gila Rivers
downstream from Phoenix is an important wildlife area.

This report is accordingly concerned with the effects of the
proposed project upon fish and on wildlife in the 45-mile reach of the
Gila and Salt Rivers, extending upstream from Gillespie Dam to a point
about 5 miles above their confluence. (See map) It is our understand-
ing that channel rectification and clearing in this 45-mile reach is
proposed for flood control in the immediate agricultural area and is
not essential for flood prevention for the city of Phoenix.
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Due to dewatering there is no flshery in the Salt River frqm
Granlte Reef Dam downstream through the city of Phoenix. Below Phoenix,.
the- Salt and Gila Riyveps: retain permanent pools. Water quality and
habitat, however, are not generally satisfactory for the.survival of
significant numbers of game fishes, and the proposed project. is not
likely to cause a significant change in fishing opportunities for. the
people of the area.

Without the project, the 45-mile reach of the Salt and Gila
Rivers will continue to cffer some of the flnest dove hunting in the
Nation. In addition, the area will prov:.z the only permanent source
of waterfowl hunting for a future Central Arizona population that is
expected to approximate. 2 million people within the next 50 years.
Substantial quail and rabbit hunting opportunltles w111 also be afford-
ed by this portion of the project area.

- Originally, small-game populations-in the broad valley of the
Gila were unconfined and well distributed along the many large washes
and tributaries emptying into the Gila River. As agriculture advanced
and more land was cleared and leveled to grow crops, these washes grad—
ually disappeared until at present. the only small-game habitat remain-.
ing in this valley is restricted to the bottom-land thlckets of the
Gila River and to a few of the major washes.,

The extensive desert areas bordering the Gila River Valley
also provide small-game hunting. However, if we were to weigh desert
hunting against river-bottom hunting, the river-bottom hunting would
be far superior in terms of hunter success and the variety of small-

game species available.

.Dove hunting in Arliona is unsurpassed. There is no other
State in which a hunter is permitted to take more than 10 white-winged
doves. Yet, in Arizona, a bag of 25 white-winged doves is permitted
in addition to the 10-bird limit of mourning doves. Moreover, no
other State can match the Arizona dove hunter's success, which in
1957 was 16.4 doves _per hunter on the opening day and 13. 0 per hunter-
day. for the entire season. Doves are hunted during the entire month
of September, and the long season and high hunter success attracts
sportsmen from all over the United States.

In recent years there has been a rapid increase in the number
of dove hunters. This increase has been due to the gemerous bag limit,
an abundance of white-winged and mourning doves, increased prosperity,
a rapid population expansion, and an overall demand for more recreation.
In view of the anticipated populatlon growth of Maricopa County, to
1,000,000 within the next 17 years, the local hunting pressure is
certain to increase tremendously. Arizona, with a 93.7 percent 19-year
gain in population, is the Nation's second most rapidly growing State
and the greatest part of this growth is occurring in the. Phoenix area.
Another factor contributing to increased future dove use will be the
necessity for the Arizona Game and Fish Department to direct more hunt-
ing pressure on doves as hunting pressure on big game and other species
exceeds the possible supply. )
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Regarding dove hunting, most of the above-mentioned pressure
is and will continue to be centered in one locality. This locality is
the Gila and Salt River bottoms beginning north of Phoenix and continu-
ing along the Gila River to Gillespie Dam. White-winged doves nest in
large colonies in the bottom-land thickets and many winter in this same
area. Large numbers of mourning doves also nest and winter here. More-
over, both white-winged and mourning doves make extensive use of the
area during migration. There is no other place in Central Arizona which
can offer as much hunting opportunity for small game. In 1957, the
Arizons Game and Fish Department calculated 12,597 man-days of dove hunt-
ing in the area, and this use represented only a part of the pontential.

For one basic reason, desert dove hunting can never be cone
sidered an alternative or substitute for river-bottom hunting. 7The.
unsurpassed bottom-land huntlng is due to the large flights of white-
winged doves which nest in the thickets along the river in concentrated
colonies. In the fall of the year, their feeding flights from rcosts
in these thickets to the nearby grain fields provide hunters with the
chance to bag a limit from one stand. These thickets are an absolute
necessity to the maintenance of high-quality dove hunting for the people
of Arizona and for many nonresidents. In fact, this area is one of the
few remaining places in the entire nation where white-winged dovea can
be seen in such concentrations.

In view of the foregoing facts, the average annual use of the
11,500 acres of river-bottom thickets to be cleared in the 45-mile reach
above Gillespie Dam is estimated to be 30,000 dove-hunter-days during a
50-year period of analysis without the project.

Quall hunting is another popular sport in Arlzona for which
there is a continual demand for more and better hunting. At present,
quail hunting occurs primarily in the desert areas, not because the
desert provides more quail to hunt, but because the hunting conditions’
are more favorable. The mesquite and salt cedar thickets along the Gila
River provide excellent cover and will support very high populations of
Gambel's quail whenever food is avadlable. This bottom-land habitat will
provide a vast reserve of huntable birds for the not distant future when
it will become necessary to manage these thicks3s more intensively. The
thick growth is presently the primary deterrent to hunters. With some
selective thimming of coppice and other management measures, the river
bottom will provide a more productive area to manage for quail than the
. dgsert areas. The day when such management will be neceasary is very
nearxr. » ’

Average annual hunter use of the river-bottom thickets along
the 45-mile reach above Gillespie Dam is estimated to be 2,000 quail
hunter-days during a 50-year period of analysis without the proaect.

. Cottontail rabbit hunting, iike quail hunting, is also more
popular on the desert simply because hunting conditions are more favor-.
able. The bottom-land thickets, however, provide suitable habitat for
the cottontail, and a future management plan for quail will also benefit
rabbit hunting. Although rabbit hunting has not been the popular sport
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in Arizona that it has been in many of the eastern states, it is
anticipated that with a future incresse in hunting demand of future
years this sport will increase in popularity. Average annual use is
estimated at 2,000 rabbit-hunter~days without the project. :

The Arizona Game and Fish Department has had many requests
from local sportsmen to establish more small-game species. At present,
the Department is attempting to establish the chukar partridge in the
wild. If, however, the need arises for public hunting areas where
exotics such as the pheasant must be released 'on a put-and-take basis
in order to meet publlc demands, it is likely that the Gila River
bottom would prov1ae the best areas for such practices.

The vast areas and washes in Central Arizona which were for-
merly inhabited by large populations of quail, rabbits, and nesting
doves have. been reduced gradually by agricultural practices, until at
present the Gila River bottom lands offer the only remaining habitat
that will support large populations of small game. Most of these .

l thickets must be preserved, if the people of Arizona and neighboring
states are to have the benefit of the few remaining large colonies of
nesting white-winged doves as well as other small-game animals.

' . As might be expected in the desert of Central Arizona, water-
fowl hunting is concentrated in the few areas of permanent water. The
larger reservoirs, generally because of their lack of waterfowl food

I and location at the edge of the mountains a long distance from agri- .
cultural lands, offer only resting areas. As a result, both migrating
and wintering waterfowl concentrate in any small pools which they can
find near the food supplies offered by irrigated lands. '

The 45 miles of the Gila and Salt Rivers upstream from
Gillespie Dam comprise the one major area where a significant amount
of water is available for waterfowl use adjacent to irrigated lands.
The river meanders through dense, ofer impenetrable thickets of salt
cedar and mesquite which protect the birds from outside disturbances
and create ideal refuge. - This situation exists despite the fact that
the permanent pools usually do not exceed 60 feet in width. Hunters
penetrate the thickets at road crossings and game trails from which
they usually can hunt short distances up and downstream. ' Close spacing
I of hunters in the natural growth of the streamside thickets is surpris-
‘ingly effective. Ducks principally baldpates, mallards, and green-
w1nged teal, decoy readlly to closely spaced blinds.

Anticipated average annual use of the. area without the
project is estimated as 20,000 duck~hunter-days.

' This reach of river possesses more than a duck hunting value.

It has been in many years the most important waterfowl wintering area
in Arizona for mallards, baldpates, green-winged teal, and plntalls.
These birds spend about 4 winter months in the area, and it is this
wintering population which has been largely responsible for the annual
harvest of about 20,000 birds. Thé interest of the Arizona Came and
Fish Department in thls area has been evidenced by their withdrawal and

. acquisition of 6,856 acres along the subject reach of the Gila River
for a waterfowl project. '
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In summation, the Gila River bottoms extending upstrean
45 miles from Gillespie Dam offer the richest small-game resource in
Arizona and potentially the finest small-game management ares in tho
State. In fact, this is the last major nearby area where the people
of Phoenix and surrounding communities will be able to .hunt white-
winged doves, mourning doves, and waterfowl.

The proposed project through channelization and clearing
of a 2,000-foot floodway through the heart of this area will largely
destroy waterfowl values. Fermanent pcoolz will be drained and bank-
side cover will be desiroyed. The project also will deplete white-
winged and mourning doves resources by about 50 perceunt as a direct
result of the destruction of about 11,500 acres of natural nesting
and roosting habitat and escape cover. Quail and rabbit management
opportunities will be reduced by approximately 25 percent. Annual
maintenance of the 11,000 acres of cleared area will result in the
destruction of plants which otherwise would offer winter food for
quail and rabbits.

The ensuing losses will be about 18,000 days of duck huntlng,

15 000 days of dove hunting, 500 days of quall hunting, and 500 days
of rabbit hunting. Such losses in an area which has no other way to
turn for comparable hunting are so serious that the Bureau of Sport
Fisheries and Wildlife must object to construction of the project as
presently planned for the 45-mile reach of the Gila and Salt Rivers,
extending upstream from Gillespie Dam to a p01nt 5 miles above. the

- confluence of the Salt and Gila Rlvers.

In view of the ahove-mentioned project losses we request
particular attention to table 10, appendix 5 of your December 4, 1957,
report, wherein you have indicated incremental benefit-cost ratios of-
4.63, 2,06, 1.32 and 1.26, respectively, for channel-clearing widths:
of 500, 1l OOO, 1,500 and 2,000 feet. Inasmuch as clearing and mainte=~ -
nance and operation costs at 500 feet offer an incremental benefit-cost
ratio much more favorable than at greater widths, please note that wild-
life losses also would be much less at 500 feet than at the 2,000-foot
width proposed in your report.

Accordingly, our recommendations, which pertain only to the
45-mile reach of the Salt and Gila Rivers immediately upstream from
Gillespie Dam, are:

1. That an alternate project plan which would involve
channel clearing to a maximum width of 500 feet rather than 2,000
feet be adopted. '

2. That the cleared area be meandered, where feasible, to

minimize destruction of dove habitat, and prov1de waterfowl use of
the area. ,
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3. That the low-flow channel be widely meandered within:
the cleared area.

4. That the low-flow channel be excavated to an incremental
depth of at least 3 feet at intervals of about one-fourth of a mile

‘4o form a series of permanent pools throughout the 45-mile reach of

river, with each pool at least 400 feet in length.

5. That the construction agency and those individuals or
organ1zat1ons charged with maintenance cooperate w1th the appropriate -
fish and wildlife conservation agencies during all phases of construc-~
tion and maintenance to devise and appl, means and methods for mitigatin,
fish and wildlife losses, particularly through the planting of wildlife
food plants in parts of the cleared area. )

6. That no herbicides toxic to fish and wildlife be used

in the subject area without the written approval of the Arizona Game

and Fish Department.

If the project is modified as suggested in all of the six
foregoing recommendations, fish and wildlife losses can be largely
avoided, and the project will not jeopardize the important public
benefits which this area holds for the people of Arizona.

In the event, however, that the project is undertaken as
currently planned with a 2,000-foot channel clearing, recommendations

Nos. 2 through 6 should be adopted as a means of partial mitigation

of wildlife losses.

Adoption of recommendations Nos. 2, 3, 4, and 5 would result
in a reduction of dove losses from 15,000 dove-hunter-days to a loss
of about 8,000 hunter-days. Complete mitigation of the remaining
7,000 dove-hunter-days by means of a dove development project would
involve replacement of about 3,500 acres of habitat similar to the
cleared area. JIrrigated land of this type is not available at reason-
able cost. If an attempt were made to purchase irrigated lands with
values often in the vicinity of $1,000 per acre, the replacement and
development cost of 3,500 acres could exceed $3,500,000. MNitigation
of dove losses on the basis of such costly development is not con-

sidered Justlflable.

Adoption of recommendations Nos. 2, 3, 4, and 5 also would .
reduce the estimated annual loss of 18,000 waterfowl-hunter-days to
a loss of about 8,000 hunter-days. This remaining 8,000 hunter-days
could be mitigated through development projects for waterfowl costing
about $240,000 initially with annual operation and maintenance costs
of $12,000. If recommendations Nos. 2, 3, 4, and 5 are not adopted,
mitigation will need to be made entirely through acquisition and
development of waterfowl management areas in the Gila River bottoms.
The cost of this type of mitigation, exclusive of land acquisition,
will amount to about $540,000 capital investment plus $27,000 annual
operation and maintenance costs, for 18,000 hunter-dsys, or about.
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$30,000 investment and $1,500 annually, per 1,000 hunter-days. The
cogts of land acquisition are not estimated at this time due to the
fact that the use of presently withdrawn lands will offer p0331b111tles
for solving this problem. - :

Adoption of recommendation -No. 5 with proper use of winter
food plants in the cleared area could completely mitigate the loss
of 500 quail—hunter~days and 500 rabbit-hunter-days.

Recommendation No. 6 has been made to prevent the possibility
of increasing the assigned wildlife losses.

Any modification of the plans for the project as presently
proposed should be brought to the attention of the Bureau of Sport
Fisheries and Wildlife in order that this report may be revised to
reflect the effects of proposed changes in project plans. .

Sincerely‘yours,

J/s/ William T. Krummes
Acting Regional Director
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12 Jamuary 1959

Regional Directox

Fish and Wildlife Service

‘Bureau of Sport Fisheries and Wildlife
P. 0. Box 1306 ' ’
Albuguerque, N. Mex.

Dear Sir:

Receipt is-acknowledged of your letter dated 2 December 1958
containing your revised comments-én this office's report entitled
"Interim Report on Survey for Flood Control, Gila and Salt Rivers,
Gillespie Dam to McDowell Dam- Site, ‘Arizona," dated 4 December 1957,

* ® * o

NoX K K KKK K K K KK K K K KK K KK KK KKK K KKK

Your comments regarding the effect of the proposed plan of
improvement on wildlife in the area are noted. You indicate that
clearing the 2,000-foot channel along the Gila and Salt Rivers from
Gillespie Dam to a point about 5 miles slhove the mouth of the Salt
River would result in the following annual losses during a 50-year
period: ' ‘

18,000 days of duck hunting out of 20,000

15,000 days of dove hunting out of 30,000
500 days of quail hunting out of 2,000
500 days of rabbit hunting out of 2;000

Such conclusions are surprising, if you consider that we are proposing
to clear only 9,300 acres out of a total phreatophyte area of 19,000
acres zlong.the Gila River from Gillespie Dam to a point on the Salt
River: 5 miles:upstream from the mouth. An additional phreatophyte
area.of 13,000 acres located along the Gila River from the mouth: of
Salt-River to & point about 32 miles upstream remains untouched. It
-should also be noted that the phreatophyte area in Arizona, which
exists in all parts of the State, has increased greatly since 1940.
Informed opinion is that the phreatophyte area will continue %o occupy
_greater areas in the future unless checked.

For a long time, water experts have recognized that phreato--
phytes pose- a severe flood-control and water-conservation problem.
The phreatophytes obstruct and restrict channel capacities of streams
with,resultant overflow and severe damage to adjoining properties.

In adgition, the. consumptive water use of saltcedar, the principal
phreatophyte in the area, is about twice the consumptive water use

of cultivated crops. In a water-shortage area such as Arizona every
effort must be mgde to comserve the existing water supplies. Unless.
water is available to.sustain the economy of Arizona and unless floods
are controlled, the needs for recreation will not exist. .Interested
Federal and State.agencies, .recognizing the need for further investi-
gation on means of control and eradication of phreatophytes, have '
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formed the Phreatophyte Subcommittee in the Pacific Southwest Inter-
Agency Committee with the aim of determining the best methods of
destroying. these undesirable phreatophytes. Mr. George Barclay of

- your Albuquerque office represents the Fish and Wildlife Service on
this subcommittee, but has never presented any agency views against
ellmlnatlng phreatophytic growth along southwestern streams.

We have given consideration to the six proposals listed in your
letter and have the following comments regarding your suggestions:

l. "That s nlternate project plan which would involve‘
channel clearing to a maximum width of 500 feet rather than 2,000
feet be adopted." You refer to table 10 of appendix 5 of our report
wherein we have indicated incremental benefit-cost ratios of 4.63,
2.06, 1.32, and 1,26, respectively, for channel clearing widths of
500, 1,000, 1,500, and 2,000 feet. Reference is mado to the report
entltled "Proposed Practlces for Economic Analysis of River Basin
Projects" prepared by the Subcommittee on Beneflts and Costs of the
Federal Inter-Agency River Basin Committee. 'This report is commonly
referred to as the "Green Book." On pages 11-13, the economic limita-
‘tions on scale of project development are discussed.. It is emphasized
here that "The scope or scale of development of & project should be
established at the point where: the net beneflts from use of resources
for project purposes are at & maximum. Net benefits are at a maximum
when the scale of development is established at the point where the
benefits added to the last increment of extension of scope are equal
to the cost necessary to add that increment of scope 1o the project.
* % % At the point of max1m12ed net beneflts, the totdl project bene-
fits will necessarily exceed the total project costs by the maximum."
Table 10, appendix 5, proved that, considering flood-control benefits
only,; increasing the width to 2,000 feet was justified. In addition,
water-conservation benefits would further increase the. justification
of the 2,000-foot-wide clearing. If the chamnel width were. reduced to
500 feet, flood-control benefits in the area would be reduced 50 per-
cent and water-conservatlon benefits by.75 percent. The-total reduction
in benefits would amount to about.$150,000 annually, compared with
incremental. annuael cherges of about $41,000 ennually. Such large
benefitsy meefing the needs of local intereats, should not be foregone,
when austifled by;suph a large margine. _

2y "That the cleared area be meandered, where feasible,
to minimize destruction of dove habitat, and provide waterfowl use
of the area." At present, the stream chanmel meanders widely over
the relatively flat bottom of a trench one-half to one mile wides
In laying out a floodway to carry large floods, it was realized that
the floodflows would tend to follow straight courses; the high veloci-
ties would not permit the large meandors. At the same time, if flood.
control were to be effected, the 2,000-foot floodway would require
the removal of the restriction - the river-bottom growth. . In general,
the cleared area might be meandered more than recommended, but probably
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such increase in meanders would result in greater removal of phreato-
phytic growth - not less as implied. Meandering the channel to miss
the phreatophyte areas would reduce the effectiveness of the floodway.
for flood control and for water conservation. We would be happy to
develop, with your assistance, the optimum meandéring for a floodway
during the preparation of detailed plans for the area.

3... "That the low-flow channel be widely meandered within -
the cleared area." In laying out the floodway, the existing low-flow
" channel was not always included within the floodway area. - To ensure ,
that the floodflow would follow the floodway rather than the ex1st1ngw e
channel, it was necessary to include a low~flow or pilot channel in =~
the plan. We realize it would be 1mpractlcab1e to maintain the course
of any low-flow channel. The varying streamflows (including the
varying sediment loads) would cause changes in the low-flow channel..
After a short time, unless the low-flow chammel were leveed, the
stream slope (which would be reflected in the length of the course
of the channel) would be restored to the same stream slope that now
exists. Thus, meanders, similar to those existing, would be reflected
in the low-flow channel after a short perlod of operation of the progect.
This matter will be discussed w1th you more fully during the preparatlon
of detailed plans.

4. "That the low-flow charnmel be excavated to an incre-
-mental depth of at least 3 feet at intervals of about one-fourth of
a mile to 'form a series of permanent pools throughout the 45—mlle
reach of river, with each pool at least 400 feet in length."  These
"pools could be accomplished during construction, but they would be
impracticable to maintain.  As for the previous item, no attempt
will be made to maintain a low-flow channel, once constructed. Any
attempt to maintain such a channel would be very costly and could -
not be justified. The first flows (they need not be floodflows)
would tend to change the regimen of the stream, as it attempts to
restore the previous gradient. In addition, any stagnant pools might
tend to breed mosquitoes and measures would have to be taken for the
control of such insects. '

5. "That the construction agency and those individuals
or organlzatlons charged with maintenance cooperate with the appro-
priate fish and wildlife conservation agencies during all phases of
constructlon and maintenance to devise and apply means and methods
for mitigating fish and wildlife 1osses, particularly through the
planting of wildlife food plants ih parts of the cleared area." This
office ¢an assure you that it would cooperate in every way to devise
and apply means and methods for mitigating fish and wildlife losses,
within the limits of our authority. It s.:»uld be pointed out that
maintenance of the floodway would be the responsibility of Maricopa
County. The only property rights to be acquired for the project in
this area would be flowage-easement rights and rights to keep the
chammél clear of phreatophytes and other encroachments.

~ 6. "That no herbicides toxic to fish and wildlife be
uged in the subject area without the written approval of the Arizona
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Game” and Fish Department." This office recoghizes -that herbicides

may be harmful’ not only to the fish and wildlifey but also to the:

cultivated crops. =~ Therefore, unless a herbicide .could be developed _

that would not be harmful +o the crops and w1ld11fe and the cost of
_application of such herbicide would be less than the 6ost of mechanical

means of control, mechanical means would be utilized.

- You also sugeest that 8 000, waterfowl hunter-days could be
mltlgated through develoPment projects for waterfowl costing about
%240 000 1n1t1allJ with snnual operation and mainti .nance costs of
$12,000. Because of the intangible nature of the waterfowl losses
that may result from clearing of the plireatophytes, this office does
not consider that such waterfowl development projects should be made
a part of the. rec0mmended plan of improvement.

It-ls h0ped that these comments on your proposals will meet with
your approval. If you feel it desirable, we would be pleased to have
personnel from this office discuss the matter with you further. We are
forwarding copies of your letter -and of our reply to our higher authority
for their consideration. After authorization of the project by Congress
and after the appropriation of funds for advance planning, we shall be
pleased to work out with you, in detail, the optimum plan of improvement
to provide the required ‘flood control and water conservation and, at the
same time, to minimize any adverse effects on the wildlife resources.

It is believed that any required changes are details that would not
affect ‘the overall conclusions and recommendations and can be worked
out within the framework of the recommended plan of improvement.

Your letter of 2 December 1958 was forwarded to the Board of
Supervisors of Maricopa County,+Phoenix, Arizona, for its comments inas-
mach as that agency ies the sponsoring agency for the proposed plan of
improvement and because suggested revisions in the plan would have
involved additional costs for the project, part of which would have to
be borne by that agency. A copy of the reply from the Board of Super-
visors is inclosed. (That letter informed the Corps of Engineers that
Maricopa County expresses its complete confidence in the design proposed
‘by the Corps and urges that nothing be done to delay approval of funds
for the final design and construction. The County also suggests that
in preparing the final detailed design, the Corps might consider the
recommendations contained on page 6 of the 2 December 1958 letter of
the Fish and Wildlife Service with a view towards adoptlng those por-
tions of the recommendations Whlch may be adopted without otherwise
increasing the initial cost or the cost of maintenance of the project,
and which would not adversely affect the prlnclpal obJectlve of the
project, namely, flood protection. )

It should be noted that Maricopa County, in recognizing the need

- for flood control and storm-drain construction in the County and espe-
cially in view of the large increases in population taking place :in the
area, has formed the Maricopa Flood Control Agency with authority to
undertake studies and construct flood-control improvemerits. The County

-
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ecognizes that the Salt and Gila Rivers are the major outlets for
-any additional flood-control work that may be undertaken and con-
'siders our recommended plan the first step in an overall compréhen-
‘sive plan of improvement for the area.

- This office has been advised that as a result of a meeting held
;on'3' October 1958 between members of the Board of Directors of the
”Marlcopa Flood Control Agency and representatives of the Arizona Game
d Pish Department, Mr. R. J. Smith, Director of the Arizona Game
"and Fish Department, has verbally notified the Maricopa Flood Control

Agency that the Arizona Game and Fish Department has: no. obaectlon fo
’,the report as written. 5

Very truly yours,

JOHN R. OSWALT, JR. ‘
Lt. Coley Corps of Engineers
Deputy District Engineer

O
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