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October 9, 1959

11=~f}~
~~.Brucker

5ecret.ary' o'f the Arrq

DEPARTMENT OF THE ARMY
WASHINGTON 25, D. C.

House ot Representatives

Dear Mr. Speaker:

The Speaker ot the

I am transmittiDg hererith a tavorab~e report dated II August ~959,

trom the Chiet ot Engineers, Department at te ArTqI together With
accompanyiDg papers and an illustration, on an interim report on Gila and
Salt Rivers, Gillespie Dam to McDowell Dam Site, Arizona, authorized bY'
the F~ood Contro~ Act approved 28 June 1938.

IIi accordance with Section 1 at Pub~ic Law 534, 78th Congress, and
Public Law 85~24, the views at the state ot Arizona and the Depart1Dent
ot the ~nterior are set torth in the inclosed eOllllllUllicationso The views
o'f the Departments o'f Agriculture and CODIIDerce are also inc~osed, together
wi~ pertinent repllesot the Chief o'f E1:Jgineers to the above comments.

'.!!he President recommended to the Ccmgress in his January 1959 budget
mesAge that legislation be enacted to establish- uni'form cost-sbaring
stamc1ards 'for 'flood control and. 'flood pre"f'ention projects. Enactment o'f
s. 2060, now pendiDg before the Senate Pub~ic Works C08ittee, would meet
the President's objectives.

The Chiet o'f Engineers, with vry. approval, has followed present
policies and procedures in 'formulating the project recommended by him.
However, since the non-Federal share of the cost proposed tor this project
is ~ess than that required bY'S. 2060, I recorrDDend deterral ot authoriza­
tion ot the recommended.. project until the Congress has had an opportunity
to consider and take action on that bill.

The Bureau of the Budget advises that 'Whi~e there would be no ob.1ectic
to the submission o'f the proposed report to the Congress, it would recODlDler
that fu.r'ther flood control authorizations requiring less than 30 percent nc
Federal participation in project costs allocated to 'flood control be defen
untU the Congress has had an opportunity to consider and take action on
s. 2060. In additiOD, no cODJlllitment Clm be made at this time as to when az
estimate ot appropriatiOD would be submitted 'for construction o'f the proje<
it authorized by the Congress I sinee this would be governed by the then
prevailing fiscal situation. A capy o'f the letter trom the Bureau o'f the
Budget i8 inclosed.



The Secretar,y of the Arn~

The Honorable
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,.COMMENTS OF TIlE BUREAU OF THE BUDGET

EXECUTlVE'QFFlggOF THE PRg510ENr

BUREAU OF THE BUDGET

WASHINGTON 25. D. C.

August 31, 1959·

If¥ deU" Mr. Se«re"-7&

I Mal.tan" seon-.rr Sbm·.1Le't.... of 1"1JUft1O, 1959, ....
the propoM4 1ntel"1m J'eport of the Ch14tt fI4 llln&!....1"II an GUa 8':1.1;

I.Rlvv• .t 01ll••pi. Dam. t$ Menoweu IlIa 81te, Arbc-.,~ b7 the
neocl 00n'tr61 Ad~ JUM 28, 1936.

vii

'l'ha Chief' fit __--1'8 M ...rrnm. hftheJ' l6O-aae 1iId.t&ttOll
OD CJlmerahtp of la.D4a beMfttf..n& rr. the 1. t."una of
'h8 proJeet DOt 'be .,..u...... Jft~.l_t. this ~n'a t-llt7lDa
tor 1Dt.ereat...trM hDI.J UJ4 that, tD'tha evat tbit~ hMrYolr
ta 84"'" to~ ~_, __ ••ip '* III04Ute4 to JI'O'I1ae auch
e441t1oDll1 n ......c:OI1'tftl .t.... U 8¥ _ tovad nee4e4 u4 ~Ule4

at that tu..

I
I
I
I 1'he JTeat4at W t'be CcmIn- 1a hUJ~~

_uap \hat l ....II1a'$ton be tt!d to utabJ.t. l1Id.r...... --111I
\ ~ tor ned con'Vci1 u4 tlocii prevention po.,.n..~.1 f!4 s. 2060, DOW pendiq bet.. 'the Ser:late Fublle V_kit c.-...., ftU14

..at the ETa.14en". db"'..'1...... In &eMnl, 8. 2060 WOtI14 PJ'OVi4a t.
non-Federal 1nterens to btlu at 1.eut 30 J.IUC*lt et proJact~-

I eoata aUoea~ .. noo4 GGIltZ'Ol 01" tl.oo4 peve.-tea .. -u .. aU
-.111_...........'108 11M. &11.... to ................ t •...an or \he eoa'k t. rteht W&7 and~ and \ltUltT.:re1oeattou,

I .. eouVlatltl_ eN'" all to tJ.ooa 4tOnVol an to "be lMm2e 'b7
lM&1 .i.JReren..

I

I
1'he Ch1e1".(4 ..,....8 no...__ 1me 1Il,psi0'l.-.et fit GU& ... SIll..

I Itt......, Arlacma, tu fl.ood 80Iltrel am1 _WreouePf'&1Iloa 1lO P"ft" t •
....t1"Wt'tlon of leveee be'tlflMn Phoenix an4 TeIIpe, an4 ehuM1~•
.m.t. from Gill• .,i. DUl to Gran1te Reef Dul ecmatatln« or a 0'1......

I f10Dd'th1.y and two reuh.. of low-fl_ eharme18. The ccmet,J'UC"i ....
.s. ••tb&ted at $3,300,000. The work 'tf't'!)U1,4 be IRIbJeft to 8WV'UtI1 __1­
id.ana. Bf loeal ..,.1'&t1olt, 1De1u41111 the ..~ ...t, la ........_ ..1_

I of _tu-o..e~t1on_uti., '1oeal taten.. YW ....,. ... the uattM..e._. 25 puoen't ~ the toU1 Fe4era1~.....n(a~
poeMDi\17 ••'U_ted e:t $825,0(0) :In 40 ecpl&1.~1f1~ ~n.

I..Loe&1.. ~... WO'tI14 e:a. be n ".bear e:u .a"ater 1aa4." ..._-.......
~~.. tm4 taia the 1aa aner .'lIIla'i.. 'l'M
ult,b&1:e 0CIUt~1011~t 1lo 1Ibe UId , ..:a._1ft ~ iIl'tenn.
on the unpa.1d ba1.... 4ur1D8 ~~ pe1"1e4, :t. enia" at
$2,47;,000.



...........", I fill .. ,...•• fit ..
...... to ,.. *", 1IlU. -u14 .,....... _
.......... t4 "IN'" c.p_, _ •• ., ..
.....:c'tlCN14 .1.'· ~. n.e.ct~ t_ueu
~ •• ""0 ""1_",,,. ill,..,..
_. all.... to t1eo4.~ 'be «at ...u.ltba·e.cre ...
w. OUOJ'twdty to MIJiIl4w ... take te _ s. 2060.. Ia 1

DO .....a" .. be a. W. U. .,. •••~ or
UJJ"OPJ'iattOll 1t'Qv14 be W4 tor ~1on of the pre.1eft" ...
~1'" by tM c , 81ue 1m1• ..u. lie '-41'-.4 'by ..
.,.....ul,. t1..:l U",.'Uea..

B. F............., APiDI Chief·
RUOWl'QItI .. CiVil W-u Div1.1_
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COMMENTS OF THE STATE OF ARIZONA

ARIZONA ID:GHWAY DEPARL'MBm'
PHOENIX, ARIZONA

June 1, 1959

Maj or General- E. C. Itschner
Chil;lf of Engineers .
Headquarters, -Department of the Arrrry
Washington 25,D. 0 0

"

Dear Sir:

Reference is made to your letter of March 4, conce~ the
Interim Report on Survey for Flood Control, Gila and Salt Rivers,
Gillespie Dam to McDowell Dam Site, Arizona.

In my belief, the reconunended plan of improvement is feasible­
and, based on existing conditions, the most economically justif~d.

It possibly shoulq be noted that, although based on price
levels af October 1957, the various estimated 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
recommended plan for the lower 45 miles of the proposed project., due to
its detr:iJnental effect on wildlife resources. In accordance with the
comments of the Board of Engineer's, January 27, 1959, these objections
were to be given consideration within practical-limits.

In a letter to the District Engineer on January 6, 19.59, Mr.
Tom Sullivan, Maricopa County Manager, on behalf of the Maricopa Oounty
Board of Supervisors, expressed complete accord with the recommended
plan of improvsmeni. It was SIlggested thatconsider'ation be given to
those recommendations of the Fish and Wildlife Service which would not
affect the cost of the project, or would not reduce the effectiveness
of the plan.

No other views or comments have been received by this office
from any 0ither party or agency.

Very truly" YOUrS,

Martin Toney
Engineer of Bridges & Dams

ix



LETrER 110 THE STATE OF ARIZONA

DEPA'llTUll1 OF"THE .ARMY
Office of the Chief ·01' EDgineelT

Washington 25, D.,C.

25 June 1959

Nr. Martin Toney
Engineer of Bridges and Dams
,Arizona Highway Department
Phoenix., Arizona

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 NcDowell Dam Site, Arizona.

It is recognized that the project costs will change during the
interval between completion of the investigations and appropriation of
funds for construction~ Any request, however, that we would make to
,Congress for an appropriation of funds to plan or .construct an authoriZE
project would be based on an estimate which reflects prices and condi­
tions prevailing at the time of that request.

During the advance planning stage, consideration will be given to
all practicable measures for conserving the wildlife resource. .

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

Sincerely yours,

E. C. ITSCHi'J"ER
Major General, USA
Chief of Engineers
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COMMENTS OF THE DEPARTMENT OF THE INTERIOR

.....Re4tD~ 1ft , l""i "~'

'l'wr pI'OPOH4 report,~ V1th the ffJI .. 1aU'4..ae "1".
tor It1ven 'u4 Harbor., .. of tJ1e. DUV1ft u4 llY1N.oa ........' OIl
aD tnWrtm·"~ on GiJaaD4Ial' ......, CJj'l,..pe '...·"0~ DiIm
81 , AI':l.ZOIB. ,f.'

loUrftlJOR'n .,...A't of ,cw.a U4 Salt. IU:veft,
Arls", ··fO'l flood eeewcn 'COIIHrvat.L011, t •.provl4e tor eOD·
atno'tlon 01 1tneeaMb__ JIboeDix u4 ........ etba..-l~•

. trca G11.le8ple DIm to CJI8n1• ...., ...

.... baa been' 010lI4l OOQI'dS.Da't1OD betiWeeIl~ D1etl':1ct_I_I", CotpI Of ...,..... ·and ....0I'IIIl »tnat.., BUreau· of
1lec1a1ataa,tnnu.eu.ea.~ wtMpftJU&"ioa .'01 the "w'dBoP--'- ·~dAW4_I , lim. ;',........ 01 '1lbe. reponattraDa-
JD1tted. 'Wlthtour 1e1;tet.ot 4,1959,tiaQ1;"'~1;f.be.pI'opoH4
plu Cit ~a""" iD. ..~ Vi.tIl ....l ..*:Lc·.iDt.enfJt••

"yO\W:npon ·.u~"OIlot:",~ ·percttllt at tI.l8"otiII1
1'e4WaJ. e~lODcan<\o ~.OIl·W be np!i;1d br1oGlQ.
1Dteres't. lU'lW 'e4pIILl IIIDwJ .~, ..... ~1;,_ .pmat'ttod.
undei' 'dIeJ..t:l.on lav. ae·~ of 'ibe 1rneri~VOtaJ.4h&veW. .
....pons:l.bU1ty at OOD'U"aOtiDa u4 0UD1;1Da tor~t of theM coats.

lou~;·alao'."" ·'.... ;.....'18D4·~:tODlltst
#eQlNDa"1cm J.av'flOt,'.app1141d'btbD :tD8tUcew ,-.1117 thepro3"" .
tor .:l.Dt...st":f'reere~ntotrOimbUraablecosuas the a.tit:l.OlpaU4
water _v1Dg.'.au1~1.raii'it:rI!CD 1ibe~OWIDCInts:voul4" accrueto i ,*~
gl"018Mi.....te:r .auppJ.r; We ···..that epeeU"lo beDet'J.o1&r1•• 0UD0t ·be····
·laut1tld 'an4. tba~·..~ ...J.6O..«en .l1JId;tatton SiS'aD·.......ODIIb1.·····l'Utri...r
t1011.

Ja ......... :the>pNp0H4 IIdawJ1 (JllaeU) IIIaeJ.t'votr tst tbe
BUreau" potellt1&lCeJrtraJ. '_11OD8.,boJeet18'a4op1;od tor ..tJ.'UCtloa,
your..ftPQI"t. ~«:. Inl. tbat. .conelderaUOIlbe at..-n to the iDG.llldoa of
......Uoaal t100ctooutro.1 atonp., -It 18 OUl"tm4entaD,U...~•...'tbe
~ ..4eWlo.-nt~ of tbeMcDrJweU_&n4~ woul4 Il(;$

belim1'M4.th ....1"' _"fop, ."satH aada11beaUoAot'''' ..
pnMI1'U4 b. the .00J0pa' repon,····a1tbouP ~1. ,.,._tat1.oB 18 ......
tor the~. of oona~ ............. ~1lW.

June Hi, 1959

UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY

Maj. Gen. E. C. Itsclmer WASHINGTON 25, D. C.

Chief·ofEngineers
Department of the Army
Washington 2$, D. C.

])ear "neral~ Itaobner:
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Tbe U. s. Pisbud 1tJ.lcUiteBerv1ce ad:ri._ ~:t i;he propoaecl
coutruction would_w pronounced. effects on" v1ldJ.it. 1'lU000000CI#S. ~
.treeta seXJeraUy W111 &lOt be 1mportan't in 'the 5O...ua ilpetnu reMb
tre»a 'tU G1la-salt l1.,.r oQDfluence, but. in tlJe· .t.o...Ue 4clwnstream. .,..,
vh1te Willpd and mound. dove loaaea ana. va~ovl babitat~i.
would be extensiVe. Bgme tuaU· aud rabbit b.ulm1rJa 108_ alao V1U .0".
In the tnt.nat ofp~ &II mucb at the vf,l41lte cove-r awl tbe .ter
area alOUS the cS.ownIJtream 40-m1le reach or r1~ .... 18 :t"erutble~ .., 1s
,..CIUJDft~d 'tb.a:t the Corps at~ ccbperate nth the Arimona Oeme
Bad 1'1811~ to~ certa.1n proJec1:. mod1tlca'tious" !'!18M
ilAod1tL~$10D0 1nclllde me&laderiDg ~ the 2,000 toot tloodway~
;f·~i.bl\\'J '. to avoid deat:uetlon of 1ihe more 'Valuable dow.~4keW, .~'iI'"
:~~!Dt1c.m ot auch _WI' areu Witbin tbe tloodwa1' .. l' 1& teaa1~ to
p.....~,and ...Dd..~ of 'the. propcx,ed low tlOW'oh~nJ»114~~
tloodwa,yvherover poaQblo.

ae· D1avj,nBaP ...urae4 tor_ .pv.I'1)OHI. of~
ooet ..'tilatell tbat cJ.ee.J:'1ng and~ vork would be by -ebu1eal
..... It 18 further rec~d that a-q cOI18ideration of the UN of '
herbicides be appro'V1td b7ttle ArisoR·Game .and.l'1ah.~as aueJ1
I1IO,&U of 4011tro1or~tloncould be b1Sbl7 deat:f'w::t1:ve ot~ lsa
eac1 vUdUte. Al~"" a40;p1i1on of tJ:1e torqo1..··· rM=aendat1ODS woul4'
DdG ocmpletol,v ott..t wUdlite loa_ due to ~.Pl'C)3ect.a .vor.t1lvb111t
nmaut of the vUdlite habitat could be -preeened.

We aN.·~ed 1;0 note~ tho Boari _ .IIIc~·.for 1IU.~

aDd 1Ja.aobor-),)elt... 0QrlS1ae.r..'tonlhould be 11-1\ In 'tluta(,..va~'.lp1u·
DiJl&a~ _aU. pra.cUcable \1JM torco~v11d1Ue~
aDd that. .t.b.o .cw.et ..r:#:. ·Eng1 CODCurs iD ..~ W:it.h~ .~0I"t. ..·ot· .
the Board. It. 18 .~te4 .•,.~ ftQ an4...WU4lUe Sen1ee .:rapon
fit IMeaber 2, 1958, two copi_ of vh1ch are attacbe4, be lncluUd. 1n
ApPemdjX9 ot~ ~Qt·_li.....•• ~4D'~.~ ..,'t11e.~ 13,
1951,npon. !he· ..odUicaUons recouaeDdec1t ~Z', would ,.pplT ozall.
to t.he. (~Q~Ue roach or~ oUa Ii...r~ani,GIU.p1en...to. 'the 111&­
8&1.10 11'VW ~ontluenu.

In s4d1:~iOl'1 to '\he coulderat:lou outllDed b;y the Area D1ree'~0I'

in '111.~.m"~U,J,.'51,tQ_...tr1.t",...r,$he Bul'eav.
of IJKU~ At1'&4n eau, at~OIl to ~D'~~otS1'le
IDdiau.1n ~.tQ be ta1I;entor rilhU-ot.~. !'.baSalt ti-.ro.unel
c~. dQoalte O't paftl._eb·are vef7'W.l_bledueto~Y01,.
fit c~W:'v.OUoaVOI"k~c101l4J iD .......rd.x ~ b.~ or ...
Salt1U.~r~U.u.owreoet. NWr.uae:tr_~ Mle'ot crawl. %n
ttiDe th.eJ.'e 1. 11kel7 to be dealaad tor craftl frcm· tbe JWt JbDovell &D4
oUa liU.~ 1luenaUCtD8 as "U. It 1. 8lJI'&Mte4tbat'tb6ee current. and
tut,," val... be 0-'1"" .b7 ·tbe· ...Corpa 'ror reeerva1110n tor Ihcl1a.r1
ut111zatlon,U ,nIGh 0aD be 4onewlthou\ uDduq'COII})rClli81Dc the reccia­
meD4e4 prOV'1s1ona tn·· pru&r1bed l"eIUlat:Lou tor· keepi. the t100d ••11.11
free from encroac1ulent.!'iUe thought would ala0 aP'Pll' it oons:ldera:tlorf 1­
&1Yen t.he rete.J'.lt:lou' tor the 1Dd1.. of "be 1"OC....'t.:l0B&l eonceasiou that
-rbep08siblct otdeYelopllf:Q1~ 1n the tl~s.
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In amy and all phases of the appraisals of da.mages and.Jlhe steps
'toward tak1. O'L IDd1an lands for tnls project it is requested that the
Corps of Eng1neors keep the Indian Tribes fully advised 'through the Area.
DLrector, Bureau or Indian Aftairs ill Phoellix, Arizona..

This Departmut has no obJection to the proposed construction.
we apprec1ate the opportunity of re'V1ew1na YOlU" repo+&.

Sincerely yours,

(Signed) FREDG. AANDAHL

Assistant Secretary of the Interior
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LEITER TO THE SECRETARY OF THE INTERIOR

HEADQUARTERS
DEPARTMENT OF THE ARMY'

OFFICE OF THE CHIEF OF ENGlNEERS
WASHmGTCll 25, D. C.

21 July 1959
The Honorable

The Secretary of the Interior

Dear Mr. Secretary:

Reference is made to the Assistant Secretary'sletter of 15 June
1959, furnishing the comments of the Department of the Interior on
my proposed report on the Gila 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 rights-of-way are noted' in
particular.

In commenting on my report, the ~sistantSecretarysuggested 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 Arizona 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 as a means of clearing and
maintenance of the cleared channel, approval of that use will be ob­
tained from the, Arizona Fish and Game Department.

A copy of the U. S. Fish and ~lild.life Service's report of 2 December
1958, will be included in AppendiX 90f 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
flo,~ge easements within the proposed floodway will, be ac~uired by
local interests as a re~uirement of local cooperation. Ac~uisition

of land 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 40th Street, PhoeniX, to Tempe Butte, Tempe, gravel
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operations adjacent to the levees w~~ld be restricted to insure the
stability of the levees. In the area required for the low-flow
channels, temporary easements would be required for construction
purposes onl~r. \-1:.!.th1n the remaind.er of the 77 miles of channel
improvements restriction of gravel operations would merely limitth~
stockpiling of material and equipment in such a way as not to ~ede

£lows. I do not expect that these necessary restrictions will have
a major effect on gravel operations.

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. Local interests
wilf be advised of the need to cooperate with the Indian Tribes through
the Director, Bureau of Indian Affairs in Phoenj_x, 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
to Congress. These suggestions of the Assistant Secretary are ap­
preciated.

Sincerely yours,

IS/E. C. ITSCHNER

E. C. IT.3CHNER
Major 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 Honorable
The Secret.ary' of the Army

Dear Mr. SecretarTr

This is in reply to the Chiefo! Engineers' letter ot March 4, 1959. trans'
mitting tor our review and comment his proposed report on an interim survEf,
ontb.e Gila and Salt Rivers, Arizona, which considers the area' alODg the
Gila River from Gillespie Dam. to the mouth of the Salt River and the vea
along the salt River from its mouth to the McDowell Dam site.

The report recommems the construction ot levees between 40th street,
Phoenix and Tempa' Butte, Telllpe, and channel improvements .tram Gillespie
Dam to Granite Reef Dam consisting principally' of a cleared f"loodvay
2,000 feet wide, and two reaches of low tlow channels. !he proposed 1mpro'
menta would provide a measure of flood protection to the urban developmeatl
and agrioultural lands in the flood plain. In add!tion, the report indica~

that the removal ot the phrea:toJ4rtea in the proposed fioodway will result
in a minimum annual increase in the groundwater supply o£ 16.000 aere-feet
which rill be available tor irrigation.

The report estimates that the additional water made available by the pro­
posed improvements 'Will have an average annual value ot $8 per acre-toot.
This estimated value is based on present land use and water supply. Hov­
ever, the report does not indicate whether or not the benetits attributed
to the .increased vater sUPPJ.3 actualJ.3 lIOuld be realized from the irriga­
tion ot additioDBJ. land or trom aninereased. water suppJ.3 on land which is
now .irrigated. A ditterent value might be obtained under different assump­
tions of land use aDd \1&tar supplT. An anaJ.3sis sh.awiDg the increased
production and increased net income expected to result trom. the additional
va:ter made available would support the indicated estimate ot water conser­
vation benefits.

At the present time, farmers in this area. particularJ,y 011 those lands
least subject to damage, are improviDg their irrigation qstems tor iDcreas
irrigation efficiency-and higher or suatainederop yields. This vork is
being carried out through the soU conservation districts with technical
assistance by the Soil Conservation Service. If the proposed 1m.provements
are installed, it 1JI/1.Y be anticipated that there will be a more widespread
application of soundtarm conservation practices on the lands which are
now subject to damage.
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The removal of phreatophy:tes from stream channels in wter-scarce areas is.
desirable as a means of water conservation where it can be economically
accomplished, as appears to be possible in this case. Their removal by
mechanical methods will require continuous maintenance to pttevent 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 agencies in the South West in developing methods of control of
phreatophytes. The Rocky Mountain Forest and Range Experiment station or
the Forest Service has established a research plot a short distanc8,up­
stream from the Granite Reef' Dam. However, it does not appear that the pro­
posed improvements will arfeat these research studies. The agencies of' this
Department will be glad to assist the Corps of' Engineers and local organiza­
tions in the techniC41 aspects of' phreatop1vte oontrol in connection .with
this pr:ojeet.

We appreciate the, opportunity afforded us to review this report.

Sincerely yours,

/ S/ MARVIN L. McLAIN

Assistant Secretar,y

xvii
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LETTER TO THE SECRETARY OF AGRICULTURE

. DEPAllTMENT OF THE ARMY
Office of the Chief of Engineers

Washington 25. D.C.
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18eptemberl959

Sincerely yours·.

lSI 111. K. WILSON, JR.·

v. It. WII.SOl9~ a.
*Jor General, USA
Acting Chief of' Engineers

J)e&l' ... Becre'tary:

:Reference is·.-de·1;o 'the Assistant 8eeretary's le't'ter of 20 August
1959, turniahing the cQBllle11'ts of the Depa.rtme.nt of· Agricul'ture em. 'the
proposed report of the Chief of Engineers on \be Gila and. Sal:t Il1vera..
Gillespie 1BI to JId.)owell »- Site.. Arisona.

I note 'the MsiS'tant~t. cc.um:t 'that the re,port does not
indic... 'Wh4lrtber or. nat· the bene:f1te a1itributed 'to the 1ncreased _-ter
supply eetually WGU1d be real1ucl tr<a 'the UTip..tion of edtt1tional
J.en4 err frail tan .increue4 va"tar supply on land Which 18 l'lQW 1rr~

The Aaaistan:t Secre'tery also sugpsts that an analysis ahow11ig 'the 1n­
creased pro4uct1on tIBli 1ncrease4 Det· il1ca.eJtpIIC'te4 to resuJ.t :f'.rc&
.the IIdd1:t1oDal W&'ter ..... ava;1)&b1e vould support t.he 1ntJcate4 esti­
-.te of ..tar conservation bene1."1ta.

9le proJect." asp~ involves 'the salvage of water presently
uae4 nonbenef'ici&1.ly by river-bot.taa growth. 1Mwa.ter CODSeX ve4 wou.ld
not be deJ.ivered 'to any 1:n4iv14ual.. group, or 1rr1g&'tion tist.r:tct, but
would be made a-va1Jable to 'the SZ'OUJ,'l4....ter butn to be .us'" by all
f'llZB8rs Who PUIIP water f'rQm u.ndergrouDL'Ble ~:terbasinbe~
titea. is no"t a cl0se4 basin, but underlie. nearl.yaU 'the irr1gate4
land in )Iar1copa County. 81Dce 'the benefits IICC'l'U.i.tIg to specific 1d1­
Viclual8 or group. in the pro3eet area ... nat ic1ai:l1;it'1a'ble, the ulue
~ vater obt.a:1ned on the basis of present· 1Im4 use &tl4 .... 81lP.P4r
is ecmai4ered to be reasonable and consenat.iw:.. Local interests
have recogn1ce4 the general benefi'ts· -to)lar1eopa Coan:ty 'that would
result fraa 'the 8&1,.. of n.'ter IIll4, on that buiaJ bave egree4 to
repay ell coRa allocated to irrlgation.

A co.P7 of 'the .Aasistan't secrete:ry 'a le'tter, together vi'th a·cOPY'
of this reply" vUl be 1nel:ude4 vith the report of 'the Chief of Engi­
neers 1dlen 1t ill subll1tted t.o Congress. !be cCDIIents of the·Assist­
an't 8eere'tary &l"e apprec1a'te4.
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COMMENTS OFTHE'SECRETARY OF COMMERCE

THE SECRETARY OF COMMERCE

WASHINGTON 25, D. C.

JfaJor General E. C. It8ChDer, U. S. A.
Chief of Englneera
I'lepe.rtaent of the ArIq
Vash1naton 25, J. C.

Dea1' Geaeral I'tachDer:

Betereaee ia -.de 'to JOU1" 1nter Of ... IJIa1'eh 1959, requeatiaa
c~nt.s of thi.~ton lour propoaed report, aDd related.

. reporte" on 011& ead Sait R:l.,.., Gillespie DBa ~ lIeDowell n.
Site, Ar1SODa.

~. Caut and Geo4et1c Surrey- bas advised Utat there 1s
adequate horizontal ama. vertical coa'trol along the entire length
of the proposed pnJect. '!he. scope of the project 18 such that 1t
does DOt appear that U'8 CODtrol JIOa'Ulll4tD'tS will 'be affected, nth
the poaaible excepti_ of BOlle receutly completed work in the
Y1e1nii7 or JlboeDix-TaIpe area.

1a the lJ.i):lt fit Wa puflibillt7, the Coast and Geod.et1e
8u.JTeJ' has .~ed that 'the Corps of il:qgineendet.erm:l.ne it 8D7
ot the e&OS moauaeD'ta Dee4 w _ re-eatUllshed due to conS'true1;i_
~ 1.".... in 'the R:aoa1x.~ area. Uj;loa receipt of t!lis 1.Dfo:raa­
tiOl1 ~e 80UDt of YOrk lU'f'Olved in replacing 'the monmaents can 'be .
detemined. It &lao caa tbeD be detemiaed it it will M·.necee8U7
to ask for· re1J6..-at tlal the Corpa ell bet_a tor thi8
work.

Siaee '*he local 1ntere8't8 en 1"8q.U1re4 to pitq tor aU _U811J7
b.1s;h1rq re1oeatioaa .. a part of the local ecmtrlbU'tiGll1 toward this
proJect, edJWJtltenta to .., P'ede1"eJ........a. h1.~ routes tor the
acc~tioaof 'this flood con~ proJect 1fOU1d not be eligib1.e tor
Pederal-a1d tinancinc. The denial of Fe4eftl-aid. f'lIad8 for such vork
doeS not involft thed1.acret1on or th1s 1'lepe.rtaent. It 1s bued upoa
a tundamen'tal ftlatiODSb1p in 'the adminiat;ra:t1on of Federal prop_.
Qader that relatlOD8h1p, In. the absence of 6 clear expressiOn at 'the
Coaa:res. author1zina such action., tuDds approp:1a~d to the care of
one Pe4eral aaenC7 M;f not be used to relieve loeaJ. interests or all

xix



or 8ft1 part ot theo'bllpt1QD, thq have USl.1IDed,or ue reqUired
to U8'U11e, ... a condit101l tor receivins Fe&aral tunds appropriated
by the CQDSN88 to the care. ot 8Z1Other hdenJ. ..noy.

We gl'eat17 .preciate the o.PJ011nmit1 to review this
report.

, / s/ LEWIS L. STRAUSS

secretary of Commerce
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LETI'ER TO THE SECRETARY OF COMMERCE

DBPARDlEI'l OF mE .Am4I'
·Of'tioe ot the Chier. ot Engi.....
. W'ashiDgton ZS/D.C.

3 June 1959

The Honorable

The Secreta.ry of Conmerce

Dear Mr. Secretary:

Your comments 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 recamnended, plans
will be coordinated with the U. S. Coast and Geodetic Survey
to .develop mutually satisfactory arrangements for replacing
monuments which are affected. Copies of your letter and
this reply will be included with the report when transmitted
to Congress •.

Sincerely yours,

/8/ E. C. ITSCHNER

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

RE..•.. IlO.RT OF TIJ:,E CHIEF 0.F ENGINEERS, DEPARTMENT OF 11IE ARMY
-,' .•.

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON 25. D. C.

August 11, 1959

Subject: GiJ.a.an.a.Salt Rivers, Gillespie Dem to McDowell J)am ,Site" ..Ari~Ona

1..1 submit, for transmission to Oongress.l my interim report cover­
ing an 1m;portant part of the survey of Gi1a River and tributaries, Arizona
and New :Mexico"autbDrized·by the FJ.oodOontro1 Act of June 28,19380 It
is accompanied by the report of the District Engineer 'Wh1chcontains
detai1ed information and. illustrations, and by indorsements thereto
expressins the views of the Diyi.sion Engineer and Board of Engineers i'or
:Rivers and Har'bors.. The report concerns primarily the problem of flood
control. and the re1ated need to conserve water for irrigation along 80
mi1es of' river in the central. portion of' the basin, between GiUespieDam
on Gi1a ltlver andMeDo'well Dam site onSal.t River, an upstream tributary.
The basin area and l.ocationsof' thesefeatuzres in s.outhern Arizona are
shQ'wn on Plates 1 and 2 ,of the report of the District Engineer.' This
intera report is presented' to :furnish.Congress information on worthy
improvements W'1thout awaitingcompletion of the entire extensive S1tt'Vey.
Improvements found· advisab1e for construction at this time include 1evees
8l.onsSal.t River at the cities of' Phoenix and ~, improv.ement of low
fJ.owehanneJ.s in two reache,S,and general r.emoval. of p1ant· srovths which
.restrict :fJ.oodf1ovs andrion.sume 1argequantitiesof ground water.

2. .Gi:l.a.River rises in New Mexico, flows westward across sPuthern
Arizona, and enters Co1orado River on the Arizone,.;.Oal.1torniaboundary,
near the Mexican borde:t1. .It drains. 58,200 square miles. of general.l.yarid
1andmost of which is in. Arizona•. SaJ.t River enters G11a. River at mi1e
1.98. The site' for Mclmell Dam,. proposed by the BureaU. of Reclmnation,
is at mi1e 46 on:SaLt River. ·.This isonJ.y 'asbQ;rt distance aboVe Granite
Beef Dam, constructed by 10cal. interests to divert water for irrigation•
.Gillespie Dam, .a.1.SO a water .diversion structure .of local. interests, is
on Gi1a :River, 34 miles below the mouth of 'Salt River. AJ.thoug,h. this
report is primari.lyconcerned with the 8Q mi1es of river vaJ.1ey between
the McDc.l'well .Dam site and Gillespie Dam, it contains information ,on f100d
cond1tionsthence to the 'head .ot Painted Rock Reservoir, about 15 mi1es
do'WIlStl"eam. '. This f100d...control. reservoir is under construction by the
.Corps of Engjneers. .

1



3. The area under consideration is within. Maricopa dounty, which
has a population of 'about 550,000 including an urban population of
370,000 at Phoenix, about mile 16 on .Salt '1liver. Tempe, a short distance
farther upstream" had a population of 7,684 in 1950. Ag:r;-iculture,
dependent on irrigation, and stock rais~ are thep~incipal activ+ties.
In 1956 about 300,,000 'acres were irrigated along the Bomiles of these
rivers, with about 45 percent of the water obtained by ground water
pumpage and the remainder by surface diversions. .

4. Although Congress has authorized several flood-control proJects.
in the Gila River~asin, under direction of the Corps of Engineers, they
are not importantly related to the water problems in the area under con­
sideration. The propQsedcentral ..Arizona project of the United State.s
Bureau of Reclamation, now pendi.na 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 tributaryof 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
tationof Colo;r-ado River water and construction of a terminal reserVoir
at the McDowell site which would provide space for temporary storage. of
the imported water. Construction is dependent upon future authorization
by Congress and the settlement of litigation between the 'states of
CaJ.1fornia and Arizona over the rights to the Co1.orado River wate~. Due
to·the indeterminate nature of these matters, the effects of the pro­
posed .diversion and storase have not been included in the pre.sentstudies.
IDeal interests have made minor channeli.m;provements, provided irrigation
works, and constructed asmali basin on Cave Creek which reduces flood
damages at Phoenix.

5. FlO1-TS are intermittent in the river reaches under consideration.
The normal flows are ca..'rI'ied in wide meandering channels obstructed by
sand ba.rs andoyergroWIl to various degrees with water consuming plants
(phreatophytes), principally salt cedar. These growths seriously reduce
the :flood carryingcapacities 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 is greatest, the capacity o:f Gila River has been reduced to
about 20" 000 cubic feet per second.

6 • Major :floods occur on. these streams as a resu1t of general
w:l::nter storms. The greate.stof record was in February 1891 with an
estimated peak flow of 300"OOQcubic feet-per second near the site of
Granite Reef Dam. Other major :floods occurred in 19Q5, 1916, 1920
and. 1938. Records are incomplete but the floods are knO"Wll to have
caused severe damages. and the loss of several lives. Developed areas
in the f.lood plaiIl are mostly agriculturaL During extreme floods
.about 102,000 acres.betwe.en the McDowell Dam site and Painted, Rock
.Reservoir, inclUding channels and wasteland, are SUbject to over:flow.
This. includes 4,000 acres Of urban property" at Phoenix, SouthPhoeni.x,
and Tempe. Cultivated areas in the flood plain include about 16,000
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acres on Salt River} 15,.000 acres. thence to Gillespie Dam, and 1,300
irrigated acres between that pOint and the hea.d. of Painted Rock Reser­
voir ..Aside from the urban areas, the properties subject to flo.od
damages inclUde rural buildings, bridges, hi.ghways., irrigation works
and utilities. lJ:he District Enginee:r estimates the average annual
flood damages at 4460,000 along Salt River, *198,000 on Gila River
above Gillespie Dam, and '33,000 thenc.e to Painted Rock ReservOir, a
total of ~91,OOO. '

7. Local interests desire clearing and stra!ghteningof the
channels Of Gila and .Salt Rivers to prevent flood losses;redlice ~rosion

damages; avoid ,interruptions of' irrigation, railroad. and highway eom­
munications, and utility services; and to reduce water losses result­
ing .from the grovth of. phreatophyt.es • '1b.ey offer to cooperate •

8. The District Engineer finds that the best plan of improvement
at this time would provide tor levees a.longSeJ.t River between 40th
.Str~t, PhOenix" and Tempe :au.tte,Telnpe,with chamrelimprOvements along
.Gila and .SaltMvers from Gillespie Dam to Granite. Reef Dam, consisting
of a flood:way 2,000 feet wide cleared .of the growth of phreatophytes and
two reaches of low-flOW or pilot channels, one extending interIllittently
for about 29 miles above Gillespie 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 Oll very rare occasions and partial protection elsewhere
along Gila and Salt Rivera between,Gillespie Dam .and _Granite Reef De.m..
In additiOn, an estimated mj ni mum of 16, 000 acre-feet of water, 'Would
besavedannua.lly and would be available for beneficial USe. On the
basis of, October 1957 prices, the District Engi.neerestimates the costs
and benef'its as follows:

Ann)]!! carrl1¥, charges
Interest and atQOrtization on $3, 570, 000, ,-

(Federal and non-Federal)
Maintenance andoper~t1onofall improvements

.(non-Federal)
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First costs
Levees, 40th St. ,Phoenix, to Tempe
Channels and clearing.of growths

Construction
Preauthorization studies

Total

Total

Aver. annual benet!ts
Pi."eventl-Qnof' flood damages
Conservation of Water

Total

Ratio of benefits to costs. .. - . 4 .

3

Federal
$1;160,000
, 2,140,000

f3,3QO,OOO
. 60,000

'3~360,OOO

Non-Federal TOtai
, 70,000 ·$1,230,000

140,000 2,280,000
.'210,000 .3,510,000

-- 60,000
'210,000 '3,570,000

$ 125,900

2~IOOOl 17 ,900

$ 226,000
128,000

" 354,000

2.0
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In view: of the water conservation benefits" the District Engineer believes
thatlo~al interests shoUld repay 25 percent of the constructionco:st,
without interest, in 40 ,equal annual. p.ayJllents, a total repS\YMent.estimated
at $825, (lOO.Thus the United ·StatesYQuldbe reimbursed eventually by
this amount, l,ea;y:i,ng,the net .cost to the Uni.tedStates for construction
.estimated at 42,475,OOQ, -exclusive of interest. He points(',)ut that .
reclsmationlaw, which perm1ts interest-free repayment f.or irrigation
benefits, limit.s the individual ownership of lands benefited to J.;6Qacres.•
lJowever, in this case, the water savedvould become ground water avail...
ab.le tor use in. the area general1y and he· cOnclUdes that the. l60-acre
:Jimitation. should not· apply~

9. The Dis.trict Eng:! neer also considers the adYisabilityof supple­
:mentinghis plan describedab~, by the pr()vision of storage tor flood
control in the reservoir propoe:edby the Bureauot Reclamation at the
McDowellDamsite, if this pro.jectis .constructed at some future time.
lie estimates the first CQst of 672,000 acre-f.eet of sllchstora&e at
$5,100,000 and the annual ca.rry:l.ngcharges at $2Q3,500. This woULd in­
crease the annual benefits by an estimated$369,OOO.Tb.e benefit-cost
ratio is 1.8.

10. The District Engineer recommends:

a. Accomplishment by the Corps of Engineers of the improve~

ments described in paragraph 8 above, SUbject to certain indicated require­
.ments of local cooperation,

b. That al60-acre limitation on individual ownership ofl~ds
benefiting from. the water conservation not be applied .as a prereqUisite
for this project's qUalifying for interest-free funds, and

c. That in ev~t McDowell Reservoir is adopted .for construc­
tion, the design, be ,modified to provide such additional flood-control
storage as is d~termined to be needed and justified at that time.

The Division ~gineer concurs in these recommendations.

11. The Boardo:f Engineers for Rivers and Harbors" after careful
consideration of additional information presented by inter:el:>tedparties,
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, I tg,,:£:r2y;L,9:~L,f~
th~" ..cOE.f?~r,u~::ti£!t",gf"J:,~:Y,~.~§ .. B~~;!!~~Il .. 1JQ~!J:.,§-tr~~:b".rhQ~IlJ2t.)"""~4.AI"~:e~,",~~~~~l"",,
Tempe, and channel improvements from Gillespie Dam to Granite Reef Dam,
consis.ting of a clearedfloodway 2,000 feet wide and two reaches o:f low­
:flowcbannels; generally in accordance with the plan of the District ~

~:e~~ ~~~;~~h~~~~}~~~~",..~~~g!~tfin~f;~+;~~~?~t·~Qgo5!o~~~'" i
"0~'''''ti>'d''"''"''"'''Y'''''~~''''''"'''"'''''''''''''"''''' ,",.Y. ··,...,,""·,·:· ...;",..•"· ..b'."•..~ '" $3,3. '. ·1

for construction; provided that, prior to construction, local interests ~

4

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

furnish assur~ces satisfactory to' the Secretary of the Army that they
will: (a) provide without cost to the United States all lands, easem~nts,
and rights-of-way necessary for construction of the project; (b) pay
for all necessa,ry 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
croacbment; (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 &mount

. of the annual payments, presently estimated at $20;625, to be adjusted
on the basis of actual costs pfconstruction, 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.);ef) hold.
and save the United States free fromd.amages due t,o the construction
",orks; and '(g) ad.just all water-rights claims resulting ,from construc­
tion, operation, and maintenance of the improvements. The ultimate con­
struction cost to the United States, exclusive of interest on the unpaid
balance dur1Jig the rep:ayment period, is estimated a.t $2,4751000.

13. I further recommend that the 160-acre limitation on ownership
of lands benefiting ,:from the water-conservation features of the project
not be applied as a prereq'lti.site for this project's qualifying for
interest-free flInds;and that, 1tt ·the event the McDowell Reservoir is
adopted .for construction, the design be modified to provide suchaddition­
al flood-coritrolstorage as may be found needed and justified at that
time.

U~
E. C. Itschner
Major General; USA
Chief of Engineers

5



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 public of
t,lle recommendations of the reporting officers, and affording interested
parties 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 .W,ildlife
Service concerning the project effects on wildlife resources. TheBoard
believes that consideration should be giVen in the advanced planning \
stage to all~racticablemeasures for conserving the wildlife resource
within the framework of the plan presented by the District Engineer. )

- I

2. The .Board concurs in general in the views and recommendations
of the reporting officers. As pointed out by the District Engineer, the
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
property along Gila and Salt Rivers from Gillespie Dam to Granite Reef
Dam. Additional levees along Salt River for the protection of Phoenix,

I 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 Reservoir 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 framan engineering view-
point and are economically justified. -

3. The Board therefore recommends the improvement of Gila and
-Salt Rivers, Arizona, for flood control and water conservation, to pro'",;

. vide for the construction of levees between 40th Street, Phoenix, and
Tempe Butte, Tempe, and channel improvements from Gillespie Dam to
Granite Reef Dam, consisting of a clearedfloodway 2,000 feet wide and

Utwo 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 maybe adVisable, at an estimated
cost of $3,300,000 for construction; prOVided tha.t" prior to constructio~
local inter~sts furnish assurances satisfactory to the Secretary of the .
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Army that they will: (a) provide without cost to the United States all
lands, 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
tionsprescribed 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.UnitedStates 25 percent of the total Fed­
eral construction cost in 40 equal annual 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 const:r:uction, and such payMents made to theSecre­
taryof the Interi6rwho,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;~d (g)
adjust all water-rights claims r~sulting from construction, operation,
and maintenance of the improvements • The ultimate cOI!struction' cost to
the United States, exclusive of interest on the unpaid balance during the
repayment period, is estimated at $2,475,000.

4. The Board further recommends that the l60-acre limitation on
ownership of lands benefiting from the water-conservation features of
the project not be applied as a prerequisite for this project's qualify­
ing for interest-free funds; and that, in the event the McDowell Reservoir
is adopted for construction, the design be ·modified to provide suchaddi­
tional flood-control storage asmaYrbe found needed and justified at,that
time.

For the Board:.

W. K. Wilson, J •
Major General,
Chairman
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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 orily greatly adds to-' the flood hazard
but also, by transpiring large volumes of water arinually, 'greatly
depletes the ground-water supply.

After investiga.tion of the various prospective solutions ~tl,} the
above problems,' the district engineer findS that the most suitable
plan at this time would consist of levees andcharinel improvements
to provide a reasonable degree of flood protection, 'and to conserVe
water by eradication of water-consUining vegetatiot(asa part ,of the
channel improvement work. The plan would include short levees aloIl8
Salt River between 40th Street' in Phoenix and Tempe' Butte in Tempe,
and improvement of the Gila ;and Salt laver channels from Gillespie:
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 foi-construction and $60,'000 already spel'!-t for pr~autnorization
studies; and the total non-Federal firs't cost at $210,000 (October
1957). He estimates the total average annual cha~ges at $178,9001

including an average of $53,000 annually for maintenance and operation
of the lavae and channel improvements. He estimates the average annual
b,enefits ~hat :wo1,lld. ,accry.~ from flood control artd.~nciden..tal 'water
conservab.onat $354,,000. ' Hestat,es that the rajao of average annual
benefits toav~rage annual charges would be 1. 98 to 1. He concludes
that the project would bej:tlstified on the 'basis of the tangible.
benefits. Consideration of the intangible benefits would'add weight
to the justif~cation.

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, 1st session. Such flood-control space would be a
desirable supplement to the above levee-and-cha,nnel 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, b~cause of the
water-conservation benefits that would result from construction of
the reoommended project, ,local interests should b'e required to reim­
burse the. United Sta.tes for that part o£ the project conStruction
cost allocated to water conservation, and such reimbursement should
be made in 40 equal annual payments without interest. 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 district engineer.recommends that a riood-control project
comprising levee and channa1 improvements along the Gila and Salt
Rivers from GillespiE;lDam to·Granite Reef Dam, as outlined above,
be.a~thorized for construction 'by the Corps of Engineers; United
States Army, subject to the condition that local interestafurnish
assurances satisfactory to the Secretary of the Army that they will
'pay for the cost of highway.and utility relocation;prmride neoessary
lands, easements, and rights-of-wa~Y'$ repay, to the United States,
25 percent of the total construction cost in 40 equal annual payments
without interest (the exact amount of the annual payments, presently
.estimated at $20,.625, to be adjusted on the basis of actual costE!
.of constructing the project; annual payments to be made to the
_Secretary of the Interior who, ·in turn, will-deposit such funds in
the~easury of the United States.as miscella:rieousreceipts); main­
tainand operate the levee and channel improvements in accordance
with reglilations to be prescribed by the Secretary of the Army;
keep the flood -channel of the Gila and Salt Rivers free from'
encroachmentj..hold and save the United States, free from all damages
arising from const10lction and operation of the work; and adjust all
water-rights claims resulting from construction, operation, and
IIlain1;.enance oftheimprovements •

The district engineer a~s9 recorifrnends that, because of the
special circumstanc~s wherein the water-conservation benefits would
be realized, the 160-acre limitation in ownership of lands benefit­
ing from the water-conservation features of the project should not
be applied as a prerequisite for this project's qualifying for
interest-free funds. .

The district "engineer further recommends that, in the event
McDowell Reservoir, proposed in House Document 136, 8lst,Congress,
1st session,fs adopted far construction, the design bemodilied
to provide such additional flood-control storage as is determined
to be needed and justified at that time~

9
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AUTHORITY

2. A preliminary examination report on Gila River and tributaries,
Arizona and New rJIexico~ 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 Harbors, is the basis of authorization, 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 follow:s: Tucson, Ariz., and
vicinity, dated November 20, 1945; Queen Creek, Ariz., dated February
2, 1946; Gila River and tributaries below Gillespie 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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Gila River and tributaries, Arizona and New Mexico.

UNITED STATES ARMY CORPS ,OF ENGINEERS"
OFFICE OF THE DISTRICT ENGINEER,
, LOS ANGELES DISTRICT,

'Los Angeles I Calif. ,December 4, -1957.

Subject: Interim report on survey for nood control, Gila and Salt
Rivers, Gillespie Dam to McDowell Dam site, Arizona.

Through: The Division Engineer, United States Army Engineer Division,
South Pacific, Sap' Francisco, -Calif. -

To: 'rhe Chief of Engineers, United States Army.

1. This report if! sub'mitted pursuant to 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 directed
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-

-now retardation and soil-erosion prevention on the watersheds of such
localities; *,HI-: -
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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 HcDowell Dam site. Review reports to
consider the Gila River and tributaries, Arizona" downs;tream 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
prehensive report will include summaries of findings and conclusibns
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 improvement in all parts of the Gila River
Basin.

SCOPE OF SURVEY

4. General.--The survey described in this interim report was
made to consider (a) the need for nood 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 improvement.

5. Topographic surveys and mosaics .--Aerial surveys of Gila and
Salt Rivers from Gillespie 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 I mile. Reconnaissance surveys
of McDowell Dam s;i.te were ma:de; detailed topographic surveys of the
dam site \'orere made by the United States Bureau of Reclamation. '

6. Site investigations and explorations.--Geological 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 exis ting gravel pits near the c;ity of Phoenix were analyzed.
Adjacent areas. from which adequate quanti ties of suitable embankment
material for the levees considered and of suitable soils am 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. Economic 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 noods and the type and
value of property in the overflow areas. Assessed valuations of
properties in the overflow areas were obtained and true valuatior~

were estimated. Economic studies included analyses of crop values
and farming costs. Local interests were interviewed about property
values, agri cu.lture, use andavailability of water,and flood damage.
A field inspection of the area was made by the district engineer.

11
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PRIOR REPORTS

8. N.o prior survey reports on flood cont~ol in the. Gila River
Basin between Gillespie' Dam and McDowell :Dam site have been· submitted
toGongressby the United States Army Corps of Engineers.

DESCRIPTION

9. Location and. extent.--The Gila River Basin, "the largest .
drainage area tributai:i"t"O-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 miles,'
5,600 of which are in New Mexico, 51,500 in Arizona, 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 McDowell Dam site
(river mile 46) and the mou:th of Salt River, and the Gila River Valley
from the mouth of Salt River (river mile 198) to Gillespie D~ (river
mile 164). . The drainage areas' of Salt River at McDowell Dam site and'
at the mouth are 12,900 and 13,700 square miles,'respectively. The
drainage area of Gila River at Gillespie Dam is 49,600 square miles.
The Gila River Valley between Gillesp;i.e 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, pI. 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 and 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 ·;mainstream up­
stream. from Salt River include the following streams: San Francis co
'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 arid Verde River.
No major streams enter Salt River downsi;.rec9I(l from McDowell Dam site.
The headwaters of Salt and Gila Rivers are' perennial•. Surface flow
in other parts of the· drainage area is mostly intermittent. .

12. Topography.--The. area along Gila and. Salt Rivf;lrs frol1l
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,themount.ains, 'in the headwaters of Verde
Riv.er, 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 S.alt
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 broa~, connected desert valleys andplains~ from which
ris'e numerous hills and short, isolated mountain ranges. South of
the area, a highland 'With similar topography extends many miles into
1-1exico. On the north, rugged mountains separate the' area frqrnthe
upli:md province known as the Colorado' Plateau. .., ":

14. 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
of sedimentary rocks. Durin~ 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. Tne soil in the valleys isfertilej and, where
water without a high saline content is available for irrigation, 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 Gil3, River ahd
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, respectively. The average slope of Salt River from
}-IcDowell 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 channel capacity of Salt River from McDqwell 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 overflO'l.rthe banks and spread over an area from Ito 3 miles

. wide. Large flows are infrequent and the channel is partially
blocked by sandbars and river-bottom growth.

18. In 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 phreatophyi;es, principally salt­
cedar. This river-bottom growth has increased the aggradation of
the channel and has restricted the channel to such an extent that
flows in excess of 20,000 cubic feet per second will overflm-r and
inundate the adjoining cultivated area. The overflow area of the
standard project flood would range from 1 to 2-1/2 miles in width.

19. The channel capacity of Gila River from Gillespie Dam to
the upper end: of the auth'Jriz ed Paiilted Rock Reservoir (now under
construction) is about .50,000 cubic feet· per second•. Flows in. excess
of this amount Will inundate adjoining land and spread over an area

. from 1/2 to 2 miles wide. .

20. Vegetation.--The type, density, and distribution of'vegeta­
tion in the Gila River Basin reflect the differences in· elevation,
temperature, ana. 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 bottoniS and other areas where the water tab.1e is
near the surface of the ground. Grasses interspersed with desert
and sem1desert shrubs grow at elevations ranging from 3,000 tQ8,000
feet, but the density of vegetal cover is low below 4".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, oak, pinon, and juniper grow at elevations ranging from
4,,000 to 7,000 feet. Aspen and conifers, such as fir, spruce" and
pine, are common above elevations of 6,000 feet.

21. Maps.--Maps of the Gila River Basin tha:t 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" Ari.zona;
and plate 2, Gila River Basfn. Additional maps prepared.tor special
use in connection with this report accompany appendixes to thi s report.

ECONOMIC DEVELOPMENT

22. Population.-..The area affected by improvements considered
in this report lies entirely in and includes most of Maricopa County,
Ariz. 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 ],,940, 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 city 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
Cqunty. Population estimates for 1957" where, available, are also
given.
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1950 and 1957 populations in area affected by the improvements 'oon- -,
sidered in the interim report on surv~, flood control, Gila and

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

~550,000
7HF172,OOO
~370,OOO
, (~-lH!-)

(-~~)

(~!-)
(**II-)
(*lPA-)

Population

1950 1957

331,770
*106,818

7H*'230,000
16,790

8,179 :
7,684
3,799
3,042 :

:'---..-----.,---..'City or areaI
I Maricopa County,•••••••••••••••••••••~•••••••• :

Phoenix••••••.• •.••••-•• ., ..••••.•••••.• '••.•••• -:
. Ph"oenix urban are"a.' ••• I' , ,I .".:

1':Me'sa. • • • • ••• • • • • • •• • • • ••••. '•• • ••••••••••'•• • • :
Glendale•••.•.... ." , :
Tempe ••• II .'••• ,••••••••••••••••••••••••••• I"':

I Chandler•••..•.•. • ••••• •" • • •• Ii ~ ••••••• ., ••• • ••.• :

Tolleson :
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* A special census for the city of Phoenix made in'March 1953
indicated a· population of 128,840 in the city. '

7H1- Estimate made by Valley National Bank, Phoenix, Ariz.
*lHl- Estimate not available.

25. During the period 1890 'to, 1910, agriculture and associated
industries expanded rapidly but spasmodically. Although the annual
flows of. the stream were more than adequate to supply the areas then
irrigated, wide variations, in flows oocurred.. Sudden rains would. swell
the streams to nood proportions, from '-rhich they would dwindle to

I
I
I 23. Occupations and industries.--The principal activities in

the Salt and Gila River Valleys from McDowell Dam site to Gillespie
D~ are agriculture and stock raising. About 300,000acli'es were

I
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 thet'li'ade and service
center for most of the State of Arizona. The estimated value of

I retail sales in Maricopa County in 1956 was $705,000,000, which was
over 50 percent of the State total. The estimated manufacturing pro­
duction in Arizona in 1956 was. $400,000,000, of which about 50 percent

I a,ccrued in Maricopa,County• Several large sand-and-gravel plants are
located in the riverbed of Salt River.

I
24. 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 qf the city of Phoenix. By 1871, staple

I 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 18?3, and in

"11887 this lirie ext'ended a branch to Phoenix. In 1900, Phoenix, with
a population of '5,544, was the seat of the territorial government.

I
I
I
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meager streamlets during the dry period. The agricultural econ~
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. By the time these structures were rep~ired, the stream­
now 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 Reciamation from
1903 to 1911. Granite Reef diversion dam was completed in 1908, and
Roosevelt Dam was completed in 1911 lit th resultant impetus. to agri.­
cultural developnent and stability for urban and industrial. growth.
Further developments by t.he Salt River Valley Water Users' Association·
from 1920 to 1930 provided relatively cheap electrio 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)

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 apout 16,000
acres of land, mainly on the left bank in the vicinity of Gila Bend.

27. !gricu1ture.--The. agricultural economy of the valleys along
Salt and 'Gila Rivers is well stabilized, and the farmers arl;l 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 en:tire 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 reduce the production of
agricultural crops.

Year

1910 . .•.••.••........... •....•... ".. " ." "" "" iii • «, •• " ••• :

1920•.. .. " " • "• ".. " """ "• " ~ "• " ~ """ " "" ".• ".• "" ~ "" • 'It :

1930 - :
1940. ".. ". "".. """"". """ """"""""~ """""" .. ".. " .. ". ". ". :
1950.. """"""""""""""""""", .. " ",.. "" """ ." .. "" . """" ,,'. ". :
1956" , "". """""""""""""".. ~ .' - ~ ..• :

Area in
cultivation

Acres'
106,000
193,000
217,000
227,000
225,000
192,600
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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 in1956~, a total of 517,000 acre-feet were delivered from
264 wells.

32. The quantity of water applied annually to an acre of
irrigated land varie'swi th type of soil, kind'of crops, efficiency
of farm management, an(i amount of water available. 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 about 4~0 acre-feet per acre,
measured at the farmer's headgate.

'.29. Irrigaticm. --,Agriculture along the Salt and Gila Rivers
from McDowell Dam site'to Gillespie Dam is ent1I'E11y dependeIltCQP
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 cOnditionsfar growing crops by
irrigation.

30. In the area under consideration, irrigation water is
optained 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, serring the south side, permit the diversion of
all flows up to 4,000 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
,sion 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 flON' 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.

I
I

28. Facilitated by the mild winters and a longgr~_ng season~

I the area is adapted to a wide range of agricultural crops. Princi­
pal crops ipclude alfalfa~ barley, cotto~, flax, sugar beets, citrus
tlrops, and truck crops, such as lettuce, cantaloupes, watermelons, and

I carrots. Many acres are double-cropped. . During '1956, the' gros s value
of crops in the Salt River project was about $55,300,000 for 192,600
acres, or about $287 per acre.

I
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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 apPropriation.

34. Water rights within the Salt River project are adjudicated
under the Kent Decree, entered March 1, 1910. The Benson-Allison
Decree of November V~, 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 thefr ~aters.

A court deoree effective January 1, 1944, fixed -the amount of water
that should be delivered to the Buckeye district by the Salt River
projeot as 1.1 percent of the water actually diverted at Granite
Reef Dam.

35. One of the most significant 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
6verdevelopment and overdraft from ground-~Tater sources of supply.,
In 1948, the Arizona Legislature passed an act authoriZing the State
Land Commissioner 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
permi~, and no permit is to be issued for construction of any well
that would tend to increase the 'acreage irrigated.

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 fallon Salt River from high water
level at Roosevelt Lake to tailwater below Stewart Mountain Dam.
The combined generating capacity at the 4 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 Ariz ona 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 pOWer 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
facturing and commerce throughout the nation. United States .
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Highways Nos. 60, 70, and 80 cross the area on their routes from
the Pacific coast to the Easterri States. United States Highway No~

89, which also crosses the area, extends from the Canadian to the
Mexican border. Arizona State highways supply conne'cting links, and
many local roads complete anet'toD rk 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 PhoeniX. Many tran~­

continental bus routes pass through the area.

CLIMATOLOGY

3'8. General.--The climate of the area albngGila and Salt
Rivers from Gi.a.lespie Dam to McDowell Dam site is subtropical and
arid. Wind velocities are Im-rt 0 moderate _ The average length of
the season between frosts is about 300 days in Phoenix, Ariz.
Recorded extremes of temperature for a 45-year period at Phoenix
are 160 and· 1180 above zero Fahrenheit. '

39. Precipitationrecords.-_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 in'1870; 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 a're available for more than 40 of the stations, most of
which were established since 1939. The longest continuous auto­
graphic record is for Phoenix, where an automatic gage was installed
in 1906.

40. For the 71-year period prior to about '1938, the average
annual 'OI'ecipitationat stations in the Gila River Basin above '
Gillespie Dam ranged from about 33 inches at Carr's ranch (e1ev,
5,410 feet), about 14 miles northeast of Roosevelt Dam, to less
than? inches at Saddle Mountain (e1ev. 1,125 feet), 20 miles
northwest of Gillespie Dam. The meari annual precipitationi~the
Gila: River Basin upstream from Gillespie Dam is about 15 inches.
The largest annual, precipitation recorded in the region was 58.45
inChes, which occurred in 1905 at Pinal ranch (e1ev. 4,520 feet),
about 6 miles east of Superior, Ariz. Precipitation data for the
Gila River Basin are discussed in deta-ilin Appendix 1: Hydrology.
Pertinent data on representative s tatioris' in the Gila River Basin
above Gillespie Dam are given in the following table: '
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eree~pitation data, representative stations in the Gila River Basin above Gillespie Dam, Ariz. arid N. Mex.

• . :· Location . Complete Mean· · · PeriOd ofStation • · ,Elevation · : of annual· : · record years
· Latitude Longitude · : : record precipitation~l-· · " ·· · : ' ·

: · · ·'. · ·Decrees- · Degrees- · : ·• · ·· minutes · minutes Feet : Years · Inches· · ·Luna ranger station, N. Mex••• : 33-50 · 108-56 7,050 1900-,7 57 16.46·Red Rock, N. Mex•••••••••••-••• : 32-42 : 108-44 4,150 · 1905-57 50 11.99·~ Ashfork, Al-iz •••••• <••••••••••• : ,35-13 112-29 5,140 1902-57 55 12.920 · • :· ·Prescott, Ariz •••••'•••••••• '••'.: 34-31 112-28 5,354 : 1866-1951 : 81 18.75
Phoenix, Ariz •••••••.•••••••.••• : ' 33~28' · 112-04 1,083 · -18.76-1957 : 71 74>56• ·Gila Bend, Ariz ••• •••••••.•• ••". : 32';'57 · 1,12-43 · 737,',: 1889-1951 ~ 68 · 5.87· · ·Roosevelt, Ari~ .- •••-•._• ., ••••••• : '33-40 · 111-09,' · '2,230' : 1905-57 52 · 16.50· ., ·Fort Apache, Ariz ••'••.•.•••••• ~ • : 33,-48 109-59 5,300 1872-1934 62 18.42
TucsoI!, ·Ariz ••••••.•••• e, ••••••• : 32-15 110-58 2,423 1891-1951 66 ': 11.46
Pinal Ranch, Ariz ••• e .••••••••• : ,33-20 1ll-00 4,520 1893-1957 : 64 25.04

· : .• .
, * Coniputed for ll-year period (1868..1938) by index..of...wetness method. ' Data for pericd subsequE!nt to
1938 were not considered necessary for adequate determination of mean annual, 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 1~th extratropical cyclones of North Pacific origin.
During the months from December to March, such storms move south C1'ler
the ocean and then inland to sent.he.rn. CFi-lifornia, Arizona, and New
Mexico and result in pr.ecilJitationover 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 summeT storms. Storms '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 snmtfall. Snow-course observa-:­
tiona have been made since, about 1937 at several points in the
drainage areas of Verde, S!3-lt, and uppef Gila Rivers•. In w.nter,
snow may accumulate to considerable depths at elevations above '
4,,000 feet but practically never falls at elevations below 2,000
f'eet. 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 -5TREAMFLOA DATA

43. Streamflow records.--Streamf'low 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 8ite of Granite Reef Dam.

44. Records of stream discharge on Gila and Salt Rivers
between Gillespie Dam and McDowell R~seryoir .site are available.
for four locations. Pertinent data for these locations are given
in the following table:.
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Flow available for conservation at McDowell Dam site, Salt River, Ariz.
(1923-57>

4,. Adequacy of streamflow for multiple-purpose uses .--'l'he 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 far
conservation at McDowell.Dam site for only 4 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:

Stream-gaging stations, Gila and Salt Rivers, Gillespie Dam to McDowell
Reservoir 6ite) Arizona

• · Maximum recorded flowLooation :Drainage: Period· area · of record • Peak · Date· ·~I · •· ·Square · Cubic feet' .
miles per sec0ne! ··Salt River near · 6,280 1895-99; 138,000 Nov. 27, 1905.·McDowell. · 1901-10; :· 1934-57.

Verde River near · 6,620 1889; 96,000 : Do.·McDowell. 1895-99', ,
• 1901-9;· 1913-57. ·•

Salt River near 12,900 1888-91; 300,000 · Feb. 24, 1891.•
Granite Reef Dam. 1895; : •·1913-57. .,·Gila Rive:r:.below 49,600 1921-57. : 70,000 : Dec. 28, J.923.
~illespie Dam.

Year

Total••••..............._............•. , ..•...• :
Say.•••••••.••••• '.••.••••••••••••••.. .•.•••••• :
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Available now

Acre-feet
86,600

204,000
188,800
387,300

,860,100
860,000
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FLOODS

46. Floods. 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 this period occurred in
1891, 1905, 1916, 1920, and 1938.

47. The greatest flood, of record occurred in February 1891.
The peak discharge of this ;floooC'was estimated at 300,000 cubic
feet per second on Salt River at Arizona Dam (approximately 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 information on floods is
given in Appendix 1: Hydrology; and -in Appendix 5: Benefits from
Impr'ovementa.

-------------------------
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48. Flood characteristics.--Major, ,floods along S,alt .andGila

I 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

I 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

I
high in comParison with the total volume Of floodwater. Channel
storage and losses reduoe the nood peaks when no additions are
made by side drainage. Because Salt and Gila Rivers flow westward
and winter storms usually move eastward over the basin, the prob-

I ability of synchronization' of peaks of winter floods from the
different tributaries is small. Peaks from downstream (western)
tributaries usually pass on before the runoff from the area farthe'r

I east arrives. The base flow, made up of contributions from ground
water, melting snOW', and surface runoff from rain pri or to rain, of
flood-producing intensities, is relatively small in comparison withI the peak floodflows.

49. Flood frequencies.--The frequencies of floods oonsidered
in detail were determined under the assumption that all existing

I, 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

I peak flows and peak'!"flow estimates, based on data for the 69-year
period 1889-1957, were used in preparing discharge-frequency curves.
De'tailed information on flood fr.equencies is given in Appendix 5:

I
Benefits from Improvements. The estim9.ted 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:

I
I
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Estimated frequencies of.floods of varJ.ous magnitudes, Salt River at
M~owell.Dant site and Gila River at Painted Rock Dam site, Arizona

* Standard project flood.
{~ Minimum damaging flood.
{l-'..Hf- Not determined.

50. Standard project flood.--A standard project flood may be
defined as a large hypothetical flood that would be exceeded on~ on
rare occasions. It could occur in the Gila River Basin if a storm
equivalent in ~gnitude to the largest general storm or storms of
record in the region.were to center over the basin m.en ground and
climatic condi tiona 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 fCY!' 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 designing 'flood­
control improvements.
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Cubic feet
.E~Lse.~ond

~f-320,000

261,000
195,000
120,000

74,000
52·,000
38,000

~Hf-20,000

..

Peak discharge

Cil:txtc feet
per second-

. ·*290,000
240,000
175,000
108,000
68,000

~Hf-50,ooo
(~HHf-)

(~HHf- )

Salt Rivel'" at· .: Gila River at Pain:ted
.McDowell Dam site : Rock Damsite

•• t

Number of times that
flood would be equaled

or exceeded in 100 years

:
os6.,e~~$ •• "' •••••• ~..•• '.':.
~»~ •••• ~~ •••••• ~ ••••.•.•••••

~.~ •••••••• ~ .•.• i~.~ •••••••• :
--,,I

:>e: ••••••••••. , •••••• ~ ••••• :
10•••.....••• "•.•.. t.:. ••••• :

15 '." ", :
20...•..•...... ".........• :
32 •••••• ,•• '•••.•• ~ •••••••• :

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 resulted if a storm
having characteristics of both the January 1916 and March 1938 storms
were centered over the area above the ~1cDowell Dam site. Estimates'
of the magnitude of the standard project flood for points onGiJa
River are based on the assumed occurrence of the January 1916 storm,
center~d over the area above Gillespie Pam, 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 1: Hydrology. The peak discharges of
the standard project flood are given in the following table:
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EXTENT AND OHARAOTER OF- OVERF.LG.,r AREA

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

52. Maximum probable, flood.--The maximum probab~e flood is
that flood that would result from the most severe corrbination 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 est'imated at 600,000 cubic feet per
second. This flood is used only for spillway-design purposes.
Dvtai1ed information on the determination' of the maximum probable
flood is given in Appendix 1: Hydrology.

Oubic' fee·t
per second

290;000
250,000
370,000
350,000

Peak
discharge

46

°198 :~

164

: River
. mile
:

Location·.·
Stream

Gila River•••••••• : Just below Salt River •• :
Do~ • ••••• ~ •••• • : Gillespie Dam..•..•... ,:

·..
Salt River ••••••••,: McDowell Dam site •.••••• :

Do•• ••' •••••••• ~'-t 'Mouth'•••• •'••••• •••••• , • :

53. Location and extent.--The overflow areas considered in
detail are as follows: (a) 44,000 acres along Salt River from
McDowell Dam site to the mouth; (b) 41,000 acres along Gila River
from Salt River to Gillespie Dam; and (c) 17,000 acres along Gila
River from Gillespie Dat'll to the upper end of Painted Rock Reservoir
site. The last area was considered because of the effect that
McD'owellReservoir would have on floodflows of Gila River belcw
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.

54. Type and value of improvements.--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 Phoenix and Tempe greatly
exceeds the total value of other properties in these areas. Perti­
nent information on the type and value of improvements in overflow
areas is given in the' following subparagraphs.

(a) Overflow area alo Salt River McDowell Dam site to
mouth.~-The 19 7 cultivated acreage in the overflow area of Salt
River, McDowell Dam site to mouth, is estimated at 16,000 acres.
In addition, about 4,000 acres of residential, connnercial, and
public property inJ'hoenix, Tempe, and South Phoenix are subject
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to 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.

(~) Overflow area along Gila River, Sa.lt River to Gillespie
Pam.--About15,000 acres of 'the oVerflOW' area of Gila River, Salt
River to Gillespie Dam, were cultivated in 1957. Thisacr~ageia.
mostly along the right bank of the river~ The community of Liberty
and many rural residences are subject to damage. The headings' of
the B1.j.ckeye and Arlington canals and the canals themst~lv'3s are sub­
jecttoq,verflow and repeated damage. Other property' sub;ject to
damage'includes short sections of highways and<roads, the'Buckeye
sewer farm, am some 'litilitycrossings of Gila River.

<£) Overflow area along Gila River, Gillespie Dam to upper
end-of Painted Rock Reservoirsite.--About 1,300 acres of irrigated
land in the overflow area along Gila River, Gillespie Dam to the
upper end of Painted Rock Reservoir site, are subj~ct to inundation.
Damage in this area will occur mainly to agricultural property, irri­
gation works including Gillespie Dam, and highways and roads.

(~) Summaz:y.--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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TRUE VALUE (1957)

$5,000
- 0

8;000
670,000

1,310,000
500,000

o
,0

2,493,000

Acres
1,300

°

Gila River,
Gillespie Dam
to upper end

of Painted Rock
Reservoir sfte

Acres'
15,000

o

15,560,000

'..'$1,280,000':
o
o

13,470,000
440;000
290,000

o
80,000

129;093;000
129,000,000

Overnow area

Gila River, .
mouth of Salt:

River to :
Gillespie Dam;

ACREAGE

$46,930,000
18,890,000
22,200,000
14,580,000

,9OO jOOO
2,000,000

600,000
4,940,000

111,040,000

';
• Salt, River,
: McDowell Dam
• site 'to

mouth

Property

Total........ ........• :

Say..•... ~ .....•...•• :

Grand total ••••••••• :

Grand ~otal••••••••• :

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 River from the mouth of Salt River to upper end of Painted Rock
Reservoir site, Arizona

Residential :
Business and industrial•• :

Acres
Cultivated••••.•••••••••• : 16,000
Urban•••••.............•• : 4,000
other (stream channel :

and wasteland) ••••••••• : .;;;.24;;:;.z;L,,;0;..;0...;.0 -..;;2...;.6..t.,0.;;..0;..;0 -..::1:,,:;.5~, 7.:..;0;...;..0

Total : 4.:-4z_00_0 41,0_0_0_:_' 17.:....,'-0_o_0

102,000
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FLOOD DAMAGES

55. Damages'from past floods.--Floodson 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 sinee 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 project.
More complete information on damages from past floods is given in
,i).ppendix 5: Benefits from Improvements.

56. Damages from future floods--1957 conditions.--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'wouid 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 flfture floods
are &ivenin appendix 5,. All damages evaluated in this report are
classified as pr1Inary damages, which have been divided into direct
and indirect damages. Such 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'direot
damage and includes (a) costs of flood fighting, rescue work, and
similar emergency measures; (b) business and similar losses from
decreased production, decreased profi:t,s 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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Eatilnnted ClD.a.'1lagl9 from future floods of vaTious m.:'.;Qi,t~des_._~SaltR:!-ver from }kDO'trell Dam site to mrolth
{1957condi tions }. .

ESTD1ATED DA11AGE FROM FUTURE FLOODS

:
Property sub ject to' damage Damage from future floods of various magnitudeS*

· :· 150,000 c.f.s.
Type Value 290,000 c.f.s.** · .

100,000 c.f.s.
(1957) : ·Direct Indirect Direct Indirect ..

Direct Indirect....
Residential•.••••••••••••••• : $46,9~0,000 $3,140,000 $630,000 $650,000 $130,000 $43,000 $9,000
Business and industrial••••• : 18,890,000 1,990,000 690,000 580,000 210,000 70,000 1,4,000

~ PtiPlic •••• ~ ••••••••••••••••• : 22,200,000 870,000 170,000 260,000 50,000. 2,000 0.-0

Agricultural•••••••••••.••••• : 14,580,000 3,430,000 570,000 900~000 150,000 210,000 30,000 .
Irrigation 'tforks ............. : 900;000 190,000 · 440,000 90~000 110,000 5;000 1;000.'
Highways and roads •••••••••• : 2,000,000 · 290,000 60,000 · 110,000 20,000 .' 3,000 :. 1,000·.
Railroads •..•.•........•'. ..• : 600,000 .90;000 90,000 35,000 35,000 2,000 0
Utilities .. ., ........ .... '......: 4,940,000 210,000 210,000 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 ..·
in~irect damage•• ~ ••• : • • _.• '• ••.•. ,. • ~._ .•• : $13,070,000 $3,490,0.00 $460;000

· ·.. ·
* Dischorge on Salt River at NcDot-rell Dam site.
** This is the standard. project flood.

L-- ~ ~__~ _
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Direct Indirect Total
-----------...-.;~...:;...;:--;....-.-==...;;-:;,~~-----:;;..;;.~~--
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: $13,070,000

3,490,000
460,000

o

Estimated damage

$2,860,000
785,000

90,000
o

:

. Estimated damage

Direct Indirect Total

$10,210,000
2,705,000

370,000

°

..
:' $3,590,000 $890,000 $4,480,000
: 1,480,000 380,000 1,860;000

704,000 156,000 860,000
192,000 40,000 230,000

0 ° 0

**320,000 778,000 322,000 1,100,000
193:,000 346,000 131,000 477,000

97,000 35,000 · 11,000 46,000·50,000 0 · ° °..•

.
~

Flood
magnitude-l~

Cubic feet
per second

290,000
150,000
100,000

50,000

Flood magnitude-l~

* Discharge on Salt River at McDowell Dam site.

Estimated damage from future floods of various magnitudes in overflow
. area along Salt River (1957cbnditions)

* Discharge on Gila River at Painted Rock Dam site.
-lH~ Standard project flood.

57. Estimates were made of the tangible damages under 1957 con­
ditions from future floods of'various magnitudes in the other overflow
areas considered. These estimates are summarized in the following
tabl~:

Overflow area

Gila River, mouth
. of Salt River to
Gillespie Dam.

Gila River,
Gillespie Dam to
upper end of"
Painted Rock
Reservoir site.
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I
I
I .. 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-

"

', 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. '

I,Between 1950 and 1957, the population of the Phoenix urban area is
estimated to have increased from 216,000 to about 370,000. The
population and property development in the overflow area along Salt

"

River will continue to increas,e 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

I 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

I utility properties in the overflow area along Salt River during the
50-year period, 1958-2007, is estimated at about 5> percent greater
than the 1957 development. In the overflow areas along Gila River.1 below the mouth of Salt River, present property development and
average future property development are considered identical. More
detailed information regarding the estimates of' future growth is

I
, given in appendix 5.

59. Along Gi1a River, channel conditions during the next 50
years will vary from year to year depending on many factors, includ-

I,ing (a) the oCcurrehce 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 pla~ts (phreatophytes)

I 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

I, stream channel is relatively clear at present. In 1941, local
interests had burned much o:f the growth existing at.thetime.
Since that time, the water table has lowered and no flows, except
relatively minor flows in short stretches ,of the river, have occurred.

I 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

I
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 tvl0 overflow
areas along Gila River are the same under average future conditions

I as under present conditions. The following table summarizes the
damage under average future conditions in the overflow area along
Salt River:

I
I
I
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Average
annual damage

$19,400;000
5,600,000
1,000,000

o

Total direct and
indirect flood damage

from McDowell Dam site to mouth' a.vera e future

Overflow. area

estimated dama e'from future floods of various ma itudes,

Peak dis charge~~

Cubic feet'per second
290,,000
150,000
100,000

50,000

.Total " ., " ~ .• :

* Discharge on Salt River at McDowell Dam site.
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Estimated average annual future flood damage in overflow areas, Salt
and Gila Rivers, McDowell Dam site to upper end of Painted Rock
Reservoir site, Arizona

60. Average annual damages from tuturefloods.--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 following table:

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

Along Salt River, McDowell Dam site to mouth•••••• : $460,000
Along Gila River, Salt River to Gillespie Dam••••• : 198,000
Along Gila River, Gillespie Dam to upper end of

Painted Rock Reservoir site ••••••••••••••••••••• : ~3~3~,~O~0~0

691,000



EXISTING CORPS OF ENGINEERS FLOOD-CONTROL PROJECTS
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65. The Flood Control Act of July 24, 1946, authorized.con­
struction of Whitlow Ranch Dam for flood control on Queen Creek,
~iz. (See H. Doc, 220, 80th Cong., 1st sessa) Definite design
studies on this project were initiated in 1956. Floodwaters 'from
Queen Creek very rarely reach Gila River, and problemsoi' flood
control and water utilization on the two streams are only slightly
related. .

----------;----------------

I
I
I life; delay in the shipment of perishable products; interruption of

passenger travel on railroads and highways; isola.tion of communities;
interruption of home life and of school arid other community activities;

.1 inconvenience caused by interruption of public utility services;
lowering of property values because of fear of floods; and general
lowering of community morale.

I
',; ',-

~ ~J •

I 62. Existing Corps of Engineers flood-control projects in th~
Gila River Basin comprise one completed project, one project. under
construction, one project in the planning stage, and one project underI review.

63. Public Law 209, 83rd Congress, 1st session, approved August 7,
1953, authorized the Secretary of the Air Force to construct a detention

I basin on Trilby Wash about 20 miles westaf 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

.11956, Flood problems along Tri.lbY Wash and adjoining washes are local
in character and do not affect the problem area unde:r:consideration.

I
, 64. 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,. 81st Cong., 1st sess.) The dam and reser­
voir (now under construction) would provide flood protection to lands

I 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

I accrue to plans considered in this report below the upper end of
the reservoir site.

I
I
I 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

I for diverting floodflows from the upstream parts of the drainage
areas of Tucson Arroyo and other minor adjacent streams to Santa
Cruz River at a point upstream from Tucson. (See H. Doc. 274,

I 80th Cong., 1st sess.) In 1955, a review of the flood problems
at Tucson was authorized, and work on this review.- report is t:Jlder
way, Flood prob lems in Tucs on are local in character, and the

I authorized improvement would be unrelated to improvements in
other parts of the Gila River Basin.

I



EXISTING IMPROVEMENTS, BY OTHER FEDERAL AND NON-FEDERAL AGENCIES

67. Pertinent information on flood-contr01 and TtJater-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:

(a) Flood-controlimprovements.--No adequate improvements for.
control of large floods are in the area under consideration. A small
flood-control basin f."it.h a capacity of 14,000 acre.'feet to sp:illway
crest was constructG'J. in 1923 on ~j,~ve Creek, a tributary, of Salt River,
to prevent overflow along that cr~~k, and especially in the city of
Phoenix. Minor channel improvements and emergency work have been con­
structed along Salt River to protect about one-quarter mile of stream
banks. \

(b) Other improvements.--Since 1936, the Soil Conservation Service
of the-United States Department of~Agriculture has constructed sorne
minor improvements along upper Gila 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 ar~as. Facilities for the production of hydro­
electric power are provided at Coolidge, Roosevelt, Horse Mesa,
Mormon Flat, and Stewart Mouritain Dams. Pertinent information on
eXisting dams constructed in the Gil1i, 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.

Dam Stream
Drainage

area
Operating

agency Purpose
Year

completed
: Reservoir

capacityil->

Co)
U'I

San Jose-11ontezuma•• : Gila.' River••••••• :
Coolidge ~ .. •' : do :
Ashurst-Hayden•••••• :~ ••do.~ ••••••••••• :
Sacaton•••••••••••• ~: •• ~do••••••••••••• :
Gil1espie•........•• : •••do••.•.•.•..••• :
Roosevelt ••••••••••• : Salt River ••••••• :
Horse Mesa••••••• ~. ~ :,~ •• do~. ~ •••••••••• :
Mormon Flat••••..••• :•••do•••..•..••..• :
Stewart Mountain•••• : ••• do •••••••••• ~ •• :
Granite Reef•••••••• : •••do••••..••••.•• :·
Horseshoe ••••••••••• : Verde River~ ••••• :
Bartlett .. ...••...... : do :
Cave Creek••••••• ~ •• : Cave Creek••••••• :
Lake Pleasant••••••• : Agua Fria River •• :

Square
miles

7,960
12,900
18;300
18,800
49,600
5,830
5,940
6,100
6,220

12,900
5,990
6,160

161
1,460

Local•••••• : Diversion~ •••••• :
U.S.I.I.S •• : Storage, power•• :

:.~.do ••••••• : Diversion••••.•• :
: •••do••••••• : •••do~ ••••••••••• :
: Local••••• ~: •••do•••••••••••• :
: •••do••••••• : Storage, pcwer•• :
: ~do••• e-o : .' • • do.... • , -=

: ~do~ '~ : • , ..do :
: do : do _•• :
: ~do ~ :· Diversion :
: •• ~do••••••• : Storage••••••• ~.:

: •••do.....•• : •••do•.•...••.••• ;
: •••do••••••• : Flood control••• :;
: •••do~ •••••• : Storage•••.•.••• :

1936
1928
1922
1925
1921
1911
1927
1925
1930
1908
1945
1939
19.23
1927

:
: Acre-feet

o
: 1,205,000

o
o
o

1,382,000
245,000
58,000
70,000

o
-:l-*J.44,000

180;000
14,000

178,000

~~ Top of spillway gates, if gated; otherwise, spillway crest.
~H~ Enlarged in 1950 from 68,000 to 144,000 acre-feet.

Note•.--U.S.I.I.S. refers to United States Indian Irrigation Service.



PROPOSED IMPROVEMENTS AFFECTING THE :PROBLEM

68. Three reservoirs of significance to the problems discl~sed

in this report have been recommended b.Y' the United States Bureau of
Reclamation as part of the central Arizona project now pending for
consideration in Congress (see H. D. 136, 81st Cong., 1st sess.).
Action by Congress on the project is being 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 con::,idcred in t,hts report e.re described according
to location in the fol1o-vdng sl1bpa"WLraphs:

(a) Gila River Basin above Salt, River.--Twomultip1e-purpose
'reservoirs, 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 pI. 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 frpm the reservoirs during large
floods originating from the Gila River Basin above Salt River. In
the studies for this report, these two reservoirs have been assumed
to be in operation.

(b) Salt River Bas in. --The Bureau of Reclamation's propos ed
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
propos ed project to store the imported "rater. 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 Reclamation in House Document
136, 81st Congress, 1st. session, would be 126 feet in height. The
dam, which would be of concrete slab. and-buttress construction with
earthfill wings, wou~d contain a power plant as an integral part of

. the dam with a capacity of 4,100 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 alld justification for
including additional capacity for flood-control storage in the
proDosed reservoir.
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IMPROVEMENTS DESIRED

I
I
I, 69. Pubiic hearing.--A joint public hearing on floOd control in

the entire Gila River Basin was held at Phoenix, Ariz., on Octob~r 20,

11938; 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 114 persons including repre­
sentatives of various agencies of the Federal Government, officials

I of the State of Arizo~a and its political subdiVisions, representa­
tives of local civic organizations, and interested private citizens.

~. <~:

I obtai~~ a~m:~v~~~~~~ ~::~~~~ ~~~g~~~di~~:~e~~~;~~f~~::~;O~::~re
clearing and straightening the channels of Gila and Salt Rivers 'to

I 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 $alt Rivers.

I .. 71. Reasons advanced in justification of improvements desired.-­
Representatives of local interests stressed the necessit,r of flood
control on Gila and Salt Rivers between Gillespie Dam and McDowell

I... Darn site to (a), prevent flooding and inundation of rural arrlurban
properties in the cities of Phoenix and' Tempe, in the communities
of South Phoenix and Liberty, and in the project lands of the Salt

I
River Valley Water Users r, Association, the BUCkeye Irrigation
District, the Arlington Irrigation District, and on other lands;
(b) prevent erosion of land; (c) prevent damage to cropland beca~se
of interruption of irrigation; and (d) prevent interruption of

I railroad and hightoTay commuaication and ofl.itility services. RepJ:'e­
, sentatives of local interests also stressed that control of floods

by clearing the channel would result in reducing the evapo-

I', transpiration losses from the growth within the channel and thereby
would increase the s~fe yield of the ground-water supplies.

I FLOOD PROBLEMS AND RELATED PROBVll1S

37

, 72., Flood problems'.--Salt River below Granite Reef Dam and

I Gila River below the mouth of Salt River ,and above Gillespie 'Dam
flow through developed commercial and agricultural areas that have
been subjected to flooding by these streams in the'past. The

I citie S of Phoenix and Tempe and the communities of Lehi, South
,Phoenix, and Liberty are subject to inundation., The most note­
worthy of pa.st floods .. occurred in 1891, 190.5, 1916, 1920, and

11938
•
73. During the 1891 flood, floodv;aters eroded the right bank

of Salt River near 40th Street, Phoenix, and "then following a

I course along Henshaw Road (one-half mile south of the Southern
Pacific !'ailroad) inundated the developed area south of that road.
Although extensive regrading of the area has taken place in

I
I



connection with constrUction of the Sky Harbor Airport, a recurrence
of such an overflow probably would take place on. the· occurrence of
afl.ood approaching the magnitude of the standard project flood.

74. Reservoirs on Salt and Verde Rivers have impounded much
of the fioodfiows of recent years • The total storage space provided
amounts to about 2,000,000 acre-feet. Since water-conservation
storage has been provided" some flood c·ontrol has been gained,
especially in years of low flow or in years immediately following
~ 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 floodfiarrs were reduced by storage, the combina­
tion ofa comparatively dry river channel 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 cQnservation
and water utilization. The construction of the existing water­
conservation reservoirs on Salt ani V-erde 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. Thisa!l1ount 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 now•. The amount of water that would have spilled
under existing conditions of development is estimated at 860,000
acre-feet for the 35-yearperiod, or an average of about. 25,000
acre-feet per year. This water would have come during fourfiood
seasons--1927, 1932, 1937, and 1941. In order to conserve the flow,
large holdover storage would be required with attendant severe
evaporation rates. .

77. Phreatophytic growths within the channel area. transpire
and evaporate tremendous amounts of water annually. According to
the United States Geological Survey, the annual use of water per
acre b,y plants in the channel area" assuming 100 percent density,
is estimated as follows: Saltoedar, 7,2 acre-feet; cottonwqod and
Willow, 6.0 acre-feet; baccharis~ arrowweed, and miscellaneous brush,
4.7 aore-feet; and mesquite and paloverde, 3.3 acre-feet. The minimum
average annual transpiration by phreatophytes from a 2,OOO-foot-wide
channel extending from Gillespie Dam on Gila River to Granite Reef
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PLANS OF n1PR'OV~1ENT CONSIDERED

80. Consideration was given to control by means of reservoirs.
;Envestigations revealed no reservoir sites where storage (a) solely
for flood control or for nood "control and eonservation of local
naws originating in the Gila River Bas in and (b) providing an 'ade­
quate solution for the flood problems in the area could be economi­
cally justified. However, as discussed under the preVious heading
"Proposed Improvements Affecting the Problem, II the ·United States
Bureau of Reclamation has proposed construction of a reservoir
pripcipally for terminal storage at the McDowell site on Salt River.
Preliminary analysis indicated that flood-control storage alone"
water-conservation storage alone (for conservation of flows origi~­
ating in.the Salt River Basih), or the combination Of flood-control
and water-conservation storage at this site is uhjustified·. Con­
sideration was therefore given to the justifioation of providing

I Dam on Salt River during a 50-year period under present conditions
, 'of water use (assuming. no importation of water from outside the

drainage area of Gila River) is estimatedbyth~United States

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

" ,Water by Phreatophytes in 2"OOO-foot Channel between Granite Reef
, and Gillespie Dams" Maricopa Oounty" Ariz.) .Such use reduces the
available safe yield of the ground-water reservoir and may reduceI the surface flow farther downstream.

78. Methods of ,improvement considered.--Optimum utilization

I of the water resourc'e,s of Gila and Salt Rivers is of utmost impor­
tance. In the investigations covered in this report" consideration
was given not only to flood problems but also to the need for more

I
adequate water supply for irrigation USe. The control of floods
by channel improvements" levees, flood-control reservoirs, reservoirs
for multiple-purpose use including nood control, and various com­
binations of these improvements was considered.

I
I 79. General.--Prel:i.mti.nary studieswer~ made of plaris for

flood control by means of channel improvements, levees" reservoirs
. for flood control alone and for multiple-purpose use, and by com-'

I binations of these methods. Channel improvements comprising (a)
removal of phreatophyte growth from an,' approp' iate noodway and
(b) pilot-channel excavation in some reaches were considered for

I Salt and .Gila Rivers from Granite Reef Dam to Gillespie Dam.
Levees were considered for the urban area along Salt River from
T.empe to Phoenix. Preliminary analysis of costs and benefits

I
· el:j.ininated 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

II 'enlarged channel would greatly exceed the cost of levees in the
same area. Excavation in that reach, in addition to that required
to obtain fill material for a levee, is not justified.
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flood-control storap,e or flood-control and water-conservation
storage in addition to the storage required for a terminal reser­
voir.

81. Detailed consideration was' given to three plana of
improvement, as follows: (a) The recommended plan, which would
provide for short levees along Salt River between 40th Street,
Phoenix, and Tempe Butte, Tempej and channel improvements along
Gila and Salt Rivers from Gillespie Dam to Granite Reef Dam;
(b) a plan for short levees along Salt River between 40th Street,
Phoenix, and Tempe Butte, Tempe; channel improve~:1ents along Gila
and Salt ,Rivers from Gille spieDam to Granite R~ef Damj and flood­
control storage added to the proposed terminal-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 Dcun to
Granite Reef Dam.

82. Short leV'ees along SaltRiver .between' 40th Street, .Phoenix,
and Tem e Butte Tempe- and channel improvements alon Gila and Salt
ivers from illespie Dam to Granite Reef Dam recommended plan ....­

The recommended plan provides for 3fmiles of 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. As discussed Under the subsequent heading "Benefits from
prevention of flood damage, II improvements under this plan would' pro­
vid~ complete protection against the standard project flood for most
of the city of Tempe and a part of the city of Phoenix, bu.t only
partial protection for an additional area in the city of Phoenix,
for the adjacent developed areas, and for other areas along Gila and
Salt Rivers from Gillespie Dam to Granite Reef Dam. The average
annual damageS'prevented would be 34 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 r'ailroad
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 40th 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
crownwol1ld be 18 feet. The levees were designed to accommodate
the standard project ,flood of. 210,000 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 iideof the 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
40th Street. .
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86. Short levees along Salt River between' 40th 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~stQrage reservoir at the
McDowell site. --Consideration was given to the justification of pro.­
vidingflood-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 proje.ct that 390,000
acre-feet of flood-control storage be allocated in addition to the

84. A floodway 2,000 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 firs't along Gila River from Gillespie Dam
to a point about I mile downstream from the mouth of Agua Fria River
arid the second· along Salt River upstream from the highway bridge at
Tempe, would be included in theimproveme~t. 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 improve flow conditions on the
approach to that bridge.

85.· The removal of phreatophytic growth within a 2,OOO-foot
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 figures for use of
water represent minimum amounts.

I 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 naturalI topography limit. themaxi.mum width. 'bo about 2,000 feet. Channel
widths of 500, 1,000, 1,500, and 2;000 feet were considered and
evaluated. As indicated in appendix 5, incremental flood-control

I·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-

I. able on the basis of actual experiences in savings of ;vater ,could
be accomplished by local interests ata later date. The"'efore, on
the basis of this study, the 2,OOO-foot-wide cleared channel was
determined as the most desirable at this time.
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188,000 acre-feet re~uired 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 reauired. 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 arelatively inexpensive structure. The resultant
cost estimate for"the larger structure (with the detached spillway)
was determined tdbe appreciably less than the Corps'cost estimate
for the 578,000-acre-foot reservoir with the spillway in the dam.
FUrther details on the estimated costs for the various sizes of
reservoirs considered for the McDowell site are given in appendix 4.
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 reserv9ir at
the McDowell site was considered only as a supplement to the improve­
ments under the recommended plan.

87. This plan provides for (a) short levees along Salt River
between 40th Street, Phoenix, and Tempe Butte, Tempe; (b) channel
improvements along Gila 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 c..aused 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 imprqvements, control- of large floods originating in
the Salt ,River Basin woulCl 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
fdet per second (at Painted Rock Dam site ~ 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 1,494) 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 46,000 acre-feet
for sedimerit and dead storage, 142,000 acre-feet for terminal stor­
age, and 672,000 acre-feet for flood control. The reservoir would
be designed to reduce the standard project flood of 290,000 cubic
feet per second to a, maximum outflow of 82,000 cubic feet 'per second.
Construction of the multiple-purpose reservoir 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
River Valley Water Users· Association, has a capacity of 10,400 kilo­
watts. Information obtained from the Bureau of Rec1ama.tion indicates
that because of the diversion of Salt River flow from ,Sahuaro Lake,
above Ste1.rart 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:. 'Because 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
Reclamation in :its report on the, central Arizona. project recommended'
the enlargement of Horseshoe Res.ervoir on Verde River from 68,000
,acre-feet to 298,000 acre-feet. Since the preparation of tnat'ruport,
local inter~sts have enlarged Horseshoe Reservoir to 144,000 acre-fe,et.
Under these conditions, further enlargement of Horseshoe Reservoir
might not be feasible. Therefore, consideration should be given t()
inclusion of wat'er-coriservation storage at McDov.rell terminal reservoir
in the <preparation of detailed plans prior to its construction.

90. 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. --This plan provides
for the construction of 20 miles of 'levees on Salt River, 10 miles
on each bank. The improvements 'l-rould provide complete flood protec­
tion against the standard project flood to' developed areas in and
adjacent to Phoertix ahd Tempe and partial flood protection similar
to that under the recommended 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 em the left bank of Salt RitTer for' about 10
miles from Tempe Butte to 27th Avenue, Phoenix, and (b) -a. levee along
the right' bank of Salt River for ab out 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, Mormon
Flat, and stewart Mountain Dams on Salt River are used extensively
forboating,fishing,a.."ld 'picnicking. These reservoirs are operated
forwa.terc~nservationand water power and provide relatively stable
pools. "~he-~posed terminal-storage reservoir at the McDowell site
would probably include some 'provision 'for recrea.tional' use. The .
extent of development would depend on the stability of the reservoir
elevation.

92. Consideration was given to the possibilities o~ recreational
development that might result from the addition of flood-control
storage space at the McDo~ell Reservoir site. Although a large amount
of storage would be allocated farflqod-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.
Arlyle.k:e··:formed asa result of the flood-control storage at the reser­
voir would be temporar,y; the flood-control operation would provide for
theemptyfng 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 duringdry' 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 ofpQpulation in Arizona would contribute
to the value of any recreational features that might be incorporated
in the final plans fOT Mcnawell Reservoir.

ESTIMATES OF FIRST COST

93. The estimated first costs of the considered projects com­
prise 'expenditures for making preauthorization studies; for construction
(includ:i:ng·,elearing 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 a.re made for
engineering, overhead, inspection, and,contingencies.

94. Three methods :of destroyingphreatophytes, principally
saltcedar, were considered: (a) Burning, (b) chemical treatment, and
(c) mechanical means (see appendix 3). Numerous experimenta are now
being conducted by Federal, State,and local interests on these means
o£ eradication, but nofina.l 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 flood'way. Therefore, for the purpose of preparing an
adequate cost estimate, destruction of phreatophytesby 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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Tempe ." , ' : 0 :. .8,66'0,000

T"'o tal : : 10, 990,000

Channel improvements along Gila and Salt:
Rivers from Gillespie Dam to Granite
Reef Dam a D' e" 0 : "".,00 : '2.330,000

2,330,000

Total

5,700,000

9,270,000

2,330,000

3,570,000

,1,240,000

$1,240,000
r

:

:

·• .. fl 0. 0 ..

·· ..

··Subtotal

Estimated first costPI,an

Cost of flood-control storage •• : •••••••••••••• :

Total cost of flood control. ••• : •••••••••••••• :

RECOMMENDED PLAN

Reef Dam .: 0 : :

Tempe •• • -'•• 0 •••••••• 0 ••, •._ 0 ..... • ,:. e.•• • ' :

Total .. - ' _ :: :

Tempe 41 '" "." .Il ,. Ql : ':

Reef Dam ' : :

McDowell Reservoir: . ,
Multiple-.purpose (terminal storage :

arid flood contro,l): •••••••••••••.•• : *$30,300,:000
.Terminal storage ••• q : **-24,600,000

Channel improvements along Gila and Salt:
Rivers from Gillespie Dam to Granite

Channel improvements along Gila and Salt :
Rivers from Gillespie Dam to Granite

Long levees and channel improvements:
Levees along Salt River between 27th

Avenue,. Phoenix, and Tempe Butte,

Summar of estimated first costs lana considered' Gila and Salt Riv rs
Gilles i6 Dam to McDowell Dam efta Arizona based on rices for Oc ober
.122l

OTHER. PLANS CONSIDERED

Short levees, channel improvements, and
storage space in McDowell Reservoir:

Levees along Salt River between 40th
Street, Phoenix, and Tempe ::Butte,

Short levees and ohannel improvements:
Levees along Salt River between

40th Street, Phoenix, and Tempe ::Butte, .:

* 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 tor each plan of impI'01J"ement
comprises interest on the total investment, amortization of the total
investment in 50 years " and av.erage am'lualcosts of maintenanoe and
operation. The construc~ion period of McDowell Reservoir for
multiple-p~sastorageor for terminal storage is estimated at
3 years; interest during constrUction was therefOre computed. The
construction p~rlo~.for the shortlevees·wollldbe 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 trn:i.ted States.
For the levees and for the channel improvements, the cost of con­
struction and the cost of preauthorization studies would be· borne
by, the United Statl:ts, although local interests would repay thatpor­
tlon of the construction cost that is allooated towat~r conservation.
The cost of highway and utilityreloQations~ the cost of lands, ease­
ments, and. rights-of-way, and the cost of maintenance and operation
would behoma by local interests. Estimates of the first cost and
a.nnual charges for the recommended plan are given in the following
table:

. Estimated first cost and annual char es
SaIt Rivex's' Gilles ie Dam to McDowell

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

34,500

84,000

118,500

3,260,000

2,190,000

$1,170,000

46

Total Federal annual charges ••••••

Total Federal first cost and
total Federal investment••••••••

BUtte, Temp~•••••••••••••••••••••••••
Channel improvements along Gila and·

Sal~ Rivers from Gillespie Dam to
Granite Reef Dam•••••••••••••••••••••

(2)

(3)

Federal investment:
(1) Short levees along Salt River between

40th street, Phoenix, .and. Tempe

Federal annual charges:
(1) Interest, 2.5 percent on item (~) (2) ••
(2) Amortization of Federal investment in

. 50 years at 2.5 percent, 0.01026
times i.tem (i!) (3) •..................

prices for October 1957

fa)-.
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Estimated first cost arid annual 6hares recommended Ian Gila and
, Salt Rivers Gilles ie Dam to McDowell Dam site Arizona based on

rices for October 1 --Coni;in'lled .

97. For«the purpose of comparing the three plans of improvement
considered in detail and of se~ecting the best plan, ~ual charges
were computed. A summary of !iumual charges for each plan is given in
the following table: . .

2,200

5,000
48,000

60,400

. 5,200

870,000

210,000

140,000

118,500
60,400

178,900
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Total non-Federal annual charges•••.•••

Total anilUal charges•••••••.••••••••••

Noh-Federal inv.estment:
(1) .Right's~of-wa:y andhi.ghWBU' ancf utility"

relocations for short levees' along SBJ.t
River' 'between 40th Street,' 'Phoenix, and .

. Tempe Butte,' T,empe ~:••••••••••••
(2) Rights.;.of-w8\Y and hi~wFi\Y an,d. utility.' '.,

relocations for channeliixiprqvements
along Gila and Salt, Rivers from
Gillespie Dam to Granite 'Reef Dam••••••••

Total.non-Federa~firstcost and
total non-Federal investment•••• ~ •••

Total annual charges:
(1
2

) Federa:l .• ~ ,...• , "." ," .' "
( ) Non-Federal ,_ 0 0 - .

(,9;) . Non-Federal annual cht¥'ges: ' ..'.
(.1) Interest, 2.5. percent on .item CsJ. (3) ••.•••
(2) Amortization of non-Federal investment

. in 50 years at 2.5 percent, '0.01026
;;.im~s. ~tem (g) (3). ~ • ~ .

(3) Maintenance and operation (average annual) : :
Short levees•••••.•••. o •••••••••••••••

Channel improvements••••.•••••••••..•••
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I
I,
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Summary of annual charges,. J?la.ns:·'cons:Ld~:redf'Gila' and Salt Rivers,
Gillespie Dam to McDowelli'Dam 6itet Arizona

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!

I
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382,400

417,500

$178,900

I

I Annual charges
I

Plan

RECOMMENDED PLAN .

ESTDIATES OF BENEFITS

.. .

OTHER PLANS CONSIDERED

Short levees along Salt River between 40th
Street, PhoeniX, and Tempe Butte, Tempe; and
channel improvements along Gila and Salt
Rivers from Giliespie D~ to Granite Reef Dam.~:

:

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

:
Short levees along Salt River between 40th :

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 pro­
posed terminal-storage reservoir at the
McDowell site 0 ••••••••••••••••• II •••• •.••• 0 •• 0 ••• :

98. Tangiblebenefits.--Tangible primar,y 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 been

.' included in the evaluation of the project. Consideration of the
benefits from construction of McDowell multiple-purpose reservoir
was restricted to the benefits fro~ the addition of flood-control
storage to a terminal reservoir at th~ site. No evaluation was made
of the benefits from construction of the terminal-storage feature.
Although power facilities probab~ would be constructed at McDowell
Reservoir in. 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.
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any a:ppr~ciaPle incr~ased agriculturalut,ilization, of property. In

I addition, other development of;tri"Ef tl~od pIa.in, in'the Phoe1!i:tXand
Tempe ar.ea ispl'oceeding in spite ~f, the. eXi~ting flooo hazard.

100. A detailE3danalysis of benefits .from the plans of improve..

I, ment under consider,ation is given in Appendix 5: Benefits from
improvements. A brief'description of benefits under the"'re-commended
plan is given in the following paragraphs. A summary of the esti-

,I mated benefits that would accrue from the three plans of improvement
considered in detail is given.in a subsequent table.

101. Benefits from revention of. flood dama e.--The·levees along

I Salt ,River lJetween Oth Street, Phoenix,atXi Tempe Butte, ,Tempe, and
the channel improvement would provide complete protection against the
standard project flood to most of the city of Tempe' and a part of the

I city of Phoenix, ,but only partial protection for an additional area
in the city of Phoenix and the adja.centcommercial and agricultural
area. Low-lying lands downstream' from the levees would stilLbe sub­
ject to inundation. However, a breakthrough similar to the one thatI 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 plantwould'also be prevented.

I 102. Construction of channel imP~ovementsalOngGila and Salt
Rivers from G~llespie Dam ,to Granite Reef Dam would provide partial

I
flood control to additional property along Gila and Salt Rivers by
increasing channel capacities with attendant lowering of the water­
surface·elevat,ions of future floods and with resultant 'reduction in
the extent of the ,flooded areas. The, average water-surface eleva-

I tion of the' standard pro.iect flood along Gila River from GilleSpie
Dam to the mouth of Salt River would be reduced by about3t feet.
Reductions would range, de1gending on location, from l~ feet to 5t

I
feet. Nondamaging discharges in this reach would be increased from

, about 20;000 cubic feet per second (a discl1a.rge tha~, woul~ b:e ,equaled
or exceeded a.bout once in 3 years) to about 40,000 cubic. 'feet per
second (a discharge that would be equaled or exceeded about' once in

I 5 years).. As indicated in the previous, paragraph,. UDamages. from
future floods - average ,future conditions, n" the stream, cha.nnel along
the Salt River ,is relatively clear at present. However, on th~ occur-

I, 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 recUI'-

I
rence ofthi,s" phreatophyticgrowth.and would thereby prevent· those
damages that would occur under average ,future ponditions as a res~lt

of the deteriorated channel condition. Analyses of the effect of
,clearing along the Salt River were based on detailedstudie~ along'

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

I, the Salt Rivet',' 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 futJ1Te conditions by abou~ !foot•.

I
Reductions would range, depending on location, ,froIn 0.2 foot to,
2 feet. Nondamaging discharges in this reach would be increased

I



abou:t.: ..l0 percent, fr<;>m about 50,000 cubic feet pe~ second to 55~,ooo
cubic' feet per second. The' average anriualflO6d;,:;c'ontrol bemifits .
from construction of the recommended plan are estimated at' $226,0.00.

10.3. Benefits from water conservatioh.-~The.clearing o:fpnrea.tCl-
. phytes frOm'a; 2', COO-foot channel along Gila .and Salt Rivers from
Gillespie Dam to 'Granite Reef Dam would result in a savings" of a
minimum of 16,000' acre-feet of water annually. Conservation··of ..the
water resources of the area is essential in order to sustain land
a~ready under cultivation. In accordance with the recommendation of
the Federal Inter-Agency River Basin Committee's report titled
"Proposed Practices for Econ.omic Analysis of River Basin Projects, II

dated May 1950, the net p:d.inary 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 .:p'etween
the gross crop return to the farmer and the associated. fa:rm cos.is·, .
which would include operating costs for production, interest on invest­
ment, maintenance and depreciation of equipment, property ta4.~s,;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 ofa.minimum
of l6,000:acre-fee~ of water are estimated at $128,000.

104. Intangible benefits.--Many benefits n<;>t susceptible of
monetary evaluation would a9crue from the improvements co'!').Sidered
in this report. Control of floods would save 'lives that might 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 ..
communiticis and would lessen the interference by floods with normal
home and social life, public affairs,btisiness transactionS, an.d
industrial activity. The' sa.feguarding 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 p:revention of damage to the cooling system of the Cross-Gut
power plant would result in large int'angible benefits from prevention
of interruption of irrigation to lands served by the Grand Canal El,nd
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. Intangiblebenefits 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 na~ion of the increased produc~
tion of"'lrgricultural products is also conSidered an intangible benefit.
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Estimated average annual bener-Its from plans considered, Gila: arid Salt
Rivers, Gillespie :Dam to McDOWell Dam site, Arizona

106. Summary of benefits. --The estimated annual benefits that
would accrue from construction of improvements under the p~ans con­
sidered are summarized in the following table:

$226,000 $128,000: $354,000 : Large.

··

Do.

Do.

Intangible
benefits

:

·.,
723,000

··

·,.

128,000

·e.

··

· .· .
· .· ,.

··

··

:

··'.

:

, :
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Average annual
tangible prilJiary benefits

595,000

397,000 128,000: 525,000

Flood Water
damages conser- t TQt~l

prevented vation

.: .

RECOMMENDED PLAN

Plan

OTHER PLANS CONSIDERED

Levees along Salt River
Qetween27th Avenue,
Phoenix, and ,Tempe
Butte, Tempe; and
channel' improvements
along:G~la ~nd Salt
Rivers 'from Gillespie
Dam 'to Granite Reef
Dam;.

Short levees along Salt
River between 40th
Street, Phoenix, and
Tempe Butte, Tempe;
channel improvements
along Gila and Salt
Riversfram Gillespie
Dam to Granite Reef
Dam; and flood-control
storage added to the
proposed terminal_
storage reservoir at
the McDowell site.

Short levees along Salt
'River between 40th
Street, Phoenix, and
Tempe Butte, Tempe;
and channel improve..;,
ments along Gila and
Salt Rivers from
Gillespie Dam t'o
Granite 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 .saltRivera from Gillespie Dam to Granite Reef Dam.
The first cost of the improvements is estimated at $3,570,000
(October 1957), and the average annual charges, $178,900. The total
average annual primary bensfitsare estimated at $354,000, including
$226,000 for flood control and $128,000 for water conservation.," The'
ratio of average annual primar,y benefits to average annual costs
would be 1.98 to 1. Accordingly, the improvements are justified.
The large intangible benefits previously discussed add support to
this conclusion. A summar,y of the estimated costs, benefits, and
economic ratios for all plans considered in detail is given in the
following table:
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- - - - - - - - - - - - - - - - - - -SmT11!JBIX of economics of plans considered, Gila and Salt Rivers, Gillespie Dam to McDowell. Dam site, Arizona

: .

Total Av~rage

first Average annual ··Benefi.t- Intan-
Plan cost annual tangibie cost gible

(October charges primary ra~io benefits
1951) benefits

·..
RECOMMENDED PLAN :

Short levees along Salt River between 40th Street, $3,510,000 :$178,900 $354,000 1.98 L.~ge.

Phoenix, and Tempe Butte, Tempe; and channel ·..
improvements along Gila and S~ t Rivers from : •·Gillespie Dam to Granite Reef Dam. f

· · ..· · ·OTHER PLANS CONSIDERED · : 1·U'I · r·Co) •
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; and flood- .:

control,storage added to the proposed terminal- :
storage reservoir at the McDowell site. ··

Total arnOU!lt •• 0 • e ...................... 0 •• "•••••• : 9,210,000 382,400 123:;000
Amount incremented to recommended plan••••••••• : 5,700,000 · 203,500 · 369~OOO : 1.• 81 't Do.· .'.. •... ·Levees along Salt River between 27th Avenue, e-·Phoenix, and Tempe Butte, Tempe; and channel · :•

improvements along Gila and Salt Rivers from ·..
Gillespie Dam to Granite Reef Dam. · · ·· · ..

. :
Total aJIlOtlIlt ••• 0 •••••••••••••••• 0 •• e ... 0 0 ••••••• : 10,990,000 411,500 52',000 .....
Amount incremented to recommended plan••••••••• : 1,420,000 298,600 111,000 0.57 Do.

·..
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108. Comnarison of plans ......The recolnIllended 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 justified as computed, the plan providing for this addition
cannot 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 ..Jor
construction of the terminal-storage reservoir, was transmitted to"
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, although
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.
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* 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 planning and design costs
subsequent to authorization.

Flood ~Vater

Item control conserva- Total
tion

First cost:
Construction...-.. "..... ". "".. : $2,475,000 *$825,000 ~p 3, 300, 000
Preauthorization studies ••• ~.: 45,000 15,000 60,000
Rights-of-way and highway

and utility relocations •••• : 157,000 53.000 210,000.•.
To tal. ". II •. " • • " 0 •• " 0 • " • : 2,677,000 893,000 3,570,000

Allocation of first costs recommended plan of im rovement
Salt Rivers Gilles 1e Dam to McDowell Dam site, Arizona
October 1957 prices

Gila and
based on I
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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 high!v8(yi and
utility relocations, the cost of all lands, easements, and rights-of-way,
and the cost of all maintenance and operation would be borne, by local'
interests~ The costso! all preauthorization studies are considered,in
this report to be nonreimbursable and thus would be borne by the
Uni ted state.s.

111. Reclamation law permits local interests to repay in 40 years,
without interest, that part of the first cost of reclamation projects
allocated to water conservation. Although this project wouldbe authorized
as a flood-control project, local interests should be permitted to avail
themselves of interest-free repayments 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 construction costs allocated to water conservation,
such costs to'be repaid without interest, in 40 equal annual p~ents.

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, inconsideration of water-conservation
benefits; of 25 percent of the total construction C9stin' 40 equal annual
payments without interest" On' the basis of October, 1957 pri,ces, th~
estimated';amottni of '$825,000 would be repaid ip 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) provid~ 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 United States in 40 equal annual
payment~, without interest, for that portion of the project construction
cost thatis'-aflocated to water conservation.

114. Federal laws that permit interest-free rep~yments of costs
allocated 'to waterconsertation generally 'require 'that :individual
ownership of lands penefiting from irrigation projects constructed
under these laws be limited to 160 acres. However, the project, as
proposed, involves 'the sa.lvag~ of water presently used nonbenefi'cially
by river-bottom growth. The water conserv~d would not be delivered
to any indiVidual, group, or irrigation'dis:t:rict '!'" but would be made'
available to the er0:Lm.d-water basin to beuseQ.., py all farmers who
pump water from the underground. The ground-water basin benefited
is not a closed bawin, but underlies nearly a~l, the irrigated land
in N'1ariecrpaCounty. "The' Board of Supervisors of Maricopa County has
recognized the general benefit to theQ9unty that would result from
the salvage of water and has passed a resolution sponsoring the,
project, and' has'agreedtb' repay all costs allocated'to irrigation.
The district engineer is of the opinion that the 160~acre limitation
should riot 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 Secretary of the
Army at an average annual cost estimated at $53,000;

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

(d) In consideration of llllat.er-conservation benefits, reimburse
the UnIted States an amount equal to 25 percent of the total construc­
tion cost in 40 equal annual payments l..rithout inter~st.· 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.
Annual payments will be made to the Secretary of the Interior whp, in
turn, will deposit such funds in the Treasury of the United States as
miscellaneous receipts;

(e) Hold and save the United States free from all damages arising
from construction and operation of the workjand

(f) Adjust all water-rights claims resulting from construction,
operati':on, and maintenance of ·the improvements.

116. The Board of Supervisors, Maric opa 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 Governrnent by paying the
local interests' share of the costs of the project and by meeting
other requirements of local cooperation.

COORDINATION 1rJITH OTHER AGENCIES

117. Conferences on the related problems of flood control and
water .c~:mservation along the Gila and Salt Rivers from Gillespie Dam
to McDowell Dam site have been held with representatives of the United

S6
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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 improvemen·l:. waf!, worked out ,jointly between repre­
sentatives of the Corps of Engirieers 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~he 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 a2,000-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 letter 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 developmen~ 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 Gila River Basin, the largest drainage 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 th'e 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 49,600 square miles. The
Gila River rises on the west slope, of the Continental Divide in south­
west New Mexico and flows generally westward about 650 miles to the
Colorado River.

122. The principal tributaries that join the main stream in the
area under consideration in this report include, in downstream order,
Salt, Agua Fria, and Hassayampa Rhrers, 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 j llnction 'Wi. th' 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 considered in this report
lies entirely in and includes most of Maricopa County, Ariz~, one of
the most rapidly growing areas in the United States. Accordingto
the United States census, the population of Maricopa County increased
from 186,000 in 19uO to 332,OnO in 1950. A local agency estimates
the 1951 population of the county at 550,000. Several cities, includ­
ing Phoenix, the capital ana largest city of Arizona, are affected
by the improvements considered. The 1950 populations of these cities
are: Phoenix, 106,818; Mesa, 16,190; Glendale, 8,119; Tempe, 7,684;
Chandler, 3,799; and Tolleson, 3,042.

l2u. 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 about
$85,000,000. The, city of Phoenix is the trade and service center for
most of Arizona. The estimated value of retail sales in 1'1aricopa
County in 1956 was $105,000,000, 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,bariey,
cotton, and truck crops. Many acres are double-cropped. Agriculture
is entirely dependent on irrigation. Irrigation water is obtained
by surface diversions ~d by pumping from the underground.

125. Measurement and estimates of floods of record are available
for the period 1888 to date. Large nOods 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 downstream
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 incomplete.
The nood 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 provided, some incidental nood 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 floodfiows were curtailed
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129. Detailed 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 40th Street, Phoenix, and
Tempe Butte, Tempe; and channel improvements along the Gila and Salt
Rivers from Gillespie Dam to Granite Reef Dam; (b) a plan for short
levees along the Salt River between 40th Street, Phoenix, and Tempe
Butte, Tempe; channel improvements along the Gila and Salt Rivers
from Gillespie Dam to Granite Reef Dam; and flood-control storage
added to the proposed terminal-storage reservoir at theMcD~lell

site; 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 sides 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 similar to the one that occurred during
the flood of 1891.

131. Consideration was also given to adding 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 8i te 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 of the controversy
between the States of Arizona and California regarding rights to
Colorado Riv.er 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.

132. Under the recommended plan of improvemeni, 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 fo'r (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 re60mmended 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 af:rai~s, bUsine'ss 'transacti ons, and· industrial

l actiVity; and (c) improvement of drainage conditions. Intangible
benefits from .water conservation would include a stabilization of
propertyvalue~bypartially 8l1eviating the' existing,water shortage.Iand a general imp~,ov~~t.in. ~h: .long-term social and' economic'
,welfare. The ~oJect ~s JustJ.f1ed. '

I 135. Allo.cation of c.ostsbetween floodcbhtrol and.waterc¢n~
aervation was arrived at by use of the separable costs-remaining
benefits method. Costs of the recommended plan allbcatedto flood
control and. water conservation were further apportioned in accordance

l 'With the general policies expressed in acts of Congress. Under this
apportionment, local interes~s'wbuldrepay, to the United States,
25 percen:b of the total' construction cost in 40 equal annual payments

I withOu'7.intere.st. Ba.sed on' the .present (0.ctobe.r 1957)e..stimatedcorl­
structl.oncost for the project of $3,300,000, the total local reim­
b\1I'sementin consideration of water-conservation benefits would amount

I
to $8~5,OOOand the .annual pl.yrnents by local interests for the40-year

'. period would amount to $20,625.~he'actual amount of l?cal :reimb:urse­
ment would be adjusted on the basJ,.s of actual. construct~on costs.
In addition to such annual payments, 'local interests, at their

.Iown expense, would (a.)' pay for the cost of highway and utility relo-
oations and prov:i,.de nE30essary lands, easements, and rights-of..;,way at
a oost estimated at $210,000 (October 1957), and (b) maintain and

I operate the oompleted .pro. ject at an average annual cost estimat.ed
at ~53,OOO. Beoause of the special circumstances wherein the water­
conservation benefits' would be realized, the district eng.ineer is

I
of the opini?n. that the, ~60-acre limitation should .not be applied
as a prereq~sl.te for thl.s project's qualifYing for interest-free
funds. ' .

I 136. The plans of improvement and the general requirements
of cooperation ~re discussed with local interests." The Board of
Supervisors of'Maricopa County, Ariz., has expressed its willing-

I ness to partiCipate in t.he costs of the project and in meeting
o.ther items, of local cooperation.

I CONCLUSIONS

137. The district engineer concludes that:

I' (a) A flood menace exists along the Gila. and Salt Rivers
from Gillespie Dam to Granite Reef Dam.

I (!?) River-bottom growth within the channels of the Gila and
Salt Rivers i~ a major flood hazard and transpires large amounts
of water annually. '

I (c) Complete protection to most of Tempe agains t the standard
projeot flooo.,partialprotection to Phoenix and the· adjacent com­I mercial and agricultural areas, and partial protection to other
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areas along the Gila and Salt Rivers between Gillespie Dam and Granite
Reef D~ can be provided by construotion of short levees along Salt
River between 40th Street, Phoenix, and Tempe Butte, Tempe, and channel
improvements along the Gi1a'and Salt Rivers from Gillespie Dam to
Granite 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 beneficial use. To assure this saving, adequate maintenance
would be required.

(~) 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.

(f) The total first oost of the proposed improvement would be
$3,570,000 (October 1957), and the total annual charges would be
$178,900. The average annual tangible benefits from this improve­
ment would be $354,000.

(a:) The ratio of tangible benefits to cost would be 1.98 to 1.
The proposed project is feasible from an engineering standpoint and
is well justified by the tangible and .intangible benefits.)

(h) 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, 1st session. Such flood-control space would be
a desirable supplement~to the above levee-and-channel 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 engineer recommends:

(~) 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 onpreauthorization
studies, and an average annual maintenance and operation cost estimated
at $53,000.

(~) That the Corps of Engineers, United States Army, 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
~62
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I,
I
I
, ~,'nterests furnish assurances satisfactory to the secre,tary of the

Army that they will (1) pay for the cost of highway and utility
'relocations and provide ne,cesSaI-y'l,ands; :easementst and ,r~ghts-or-way
ata cost-estipIated"at $210,000 (October 1957);,,(2jmaintain and

I :ope:ate, the "levee and channel: :tmp~ovements in accordance with regu.­
lat~ons' to be prescribed by the Seore1:i,aTY ~rthe Arrrsy at ana.VW'~
annual cost estimated at $53,000; (3) keep the rloodchanne~or tpe

I
Gil~ and Salt Rivers free from encroachment; (4)NpaY, ,to the United
States, 25 percent of the. total construQtio!l' costin 40 equal annual
payments without interest (the exact amount of the ann:ualpayme.nts,

I
presentlyestimatedat $20,6,25, to 'b"e adjusted on tl;.e b,aSis, of ac~u,al
.costs of constructing the project; armual payments to be"m~de to the
SecretarY-' of the Interior who, i!l turn, will deposit such funds in
the Treasury of the 'United States as miscellaneous receipts);I (5) hold" and s~ve the United .States free from all damages arising
from construct~on and operatkon of the wor~; and ($) adj~st all
,rwater-rightsclaiIDs resulting from cOr$tructio!l, operation, and

Imaintenance of the improvements.

<.~) That, because of the special circumstances wherein the

I
'W~tei':'-conservat~onben,efits woul~ be, realized, the 160-acre 1,,imita­
t~on on ownersh~p of lands benef~ting from the water-eonservation '
features of the project· ~hould not be applied as a prerequis1te
for this project's qualifying for interest-free funds.

I.(.!!) That, in the event the McDowell Reservoir, proposed in
House Dooument 1,?6, Blat Congress, 1st session, is~dopted for

I constructipn, the, design be modified to provide S).1chadditional
flood-control storage as is determined to be needed and justified

, at that time • '

I
I
I
I
I
I
I
I

c. T. NEWTON
Colonel, Corps ,of Engineers
District Engineer
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[First endorsement]

SUBJECT: Interim Report on Survey for Flood Control, Gila and salt
Rivers, Gille'spie Dam to McDowell Dam Site, Arizona

U0 So Army Engineer Division, South Pacific, San Francis co, California,
5 March 1958

WILUAM F 0 CASSIDY
Brigadier General, USA
Division Engineer
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lrESOLUTION

APPENDIX 8

RESOLUTION BY LOCAL INTERESTS-GILA AND SALT RIVERS
GILLESPIE DAM TO McDOWELL DAM SITE, ARIZONA

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

WHEREAS, Protection against flood damages would be provided for
property along. Gila and Salt Rivers in the County of M~ricopa, State
of Arizona, by flood-control improvements considered for construction
by the U~ited Stat~s along Gila and Salt Rivers between Gillespie Dam
and McDowell Dam site; and

NOW, THEREFORE, BE IT RESOLVED by the Board of Supervisors 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 rights-of-way and the cost of performing
the work required under item Itblt below is presently estimated at
$194,000;

WHEREAS, Section 3 of House Bill 254, 19th Legislature of the
State of Arizona, authorizes Maricopa County to cooperate with the
United States by assuming .certain- 'obligationsin connection with. flood­
control projects built at the expense of the United States on Salt and
Gila Rivers; and

I
I
I
I
I
I
I

WHEREAS, a preliminary-examination report on Gila River and t.ribu­
.taries,· Arizona and New Mexico, indicated the advisability of a flood­

control survey of the entire Gila River Basin, including the area along
Gila and Salt Rivers between Gillespie Dam and McDowell Dam site; and

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

I I 'by the Chief of Engineers, United States Army; and

'. WHEREAS, Section 3 of Public Law 738, 14th Congress, provides that

I
·no money appropriated shall be expended on the construction of any

project until States, political subdivisions thereof, or other respon­
si.ble local agencies have given assurances satisfactory to the.Secre-

I
tary 'of the Army that they will assume.' certain enumerated obligations;
and. - .

I
I
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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 connection with the project,;

(c) Hold and save the United States or any instrumentality,
department, or agency thereof, free from a.rry claim for damages aris­
ing from the construction, maintenance,and' operation of the project;

(d) Maintain and operate, upon completicm, all works in. accord­
ancemth regulations 'prescribed by the Secretary of the Army) .. "

(e) Establish and enforce flood-channel limits and regulations
satisfactory to the Secretary of the Army for the protection of the
flood-carrying capacity of the charme1,;

(f) . Enter into a contract with the United States for repayment'
of the costs a.llocated to water conservation,; such costs, estimated
at $810,000, to be repaid, without interest, in 40 equal annual pay­
menT;s 'of $20,250;' 'and-

BE IT FURrHER RESOLVED, That this resolution be entered in the
ndnutes of the Board of SUpervisors 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,1J~ S. Army, P.O~ Box'
l7271,Fdy Statiori~ Los Angeles 17, California.

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

ApprOVed thiSJ.6th·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 and State agencies on the interim report
on survey f'or 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 19>3,
and was resubmitted for review and cornment in
December 19>7. 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 RECLAI1ATION

REGION III
BOULDER CITY, NEVADA

July 26, 1951

Di5trict Engineer
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,'195l,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 beencarr:,ring 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 th~t even a minor' flood passing
through this reach of river in its present condition would ·ca.use consid­
erable damage to residential, industrial and agricultural developments
located near'the river channel.

The flood control improvements which 'tvould be provided under
your recommended plan consisting of (1) short levees along Salt River
between 40th 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 irrigation 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
raation 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 provides
for flood storage capacity of 390,000 acre-feet.
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Very tru;J..y yours,

c. A. Bis-sell
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

Dear Sir:

Thank you for your letter of 26 July 1951 commenting on the interim
report on survey, flood control, Gila and Salt Rivers, Gillespie Darn to
McDowell Dam site, A:i:'izona.

It is noted that you agree that the flood-control improvements which
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
multiple-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.e"On the basis of this
statlement 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 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 appreciated.

Very truly yours,

JOHN R. JANNARONE
Lt. Col., Corps of Engineers '
Acting District Engineer
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mUTED STATES
DEPARTHENT OF THE INTERIOR

BUREAU OF REC~~TION

FEGION III
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 reVlSlons to your "Interim Report on Survey, Flood
Control, Gila and Salt Rivers, Gillespie Da~ to McDowell Da~ Site,
Arizona, dated June 8, 1951, have been received. and reviewed by this
office.



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 spi1hvay in the Bureau of Reclamation
plan is a relatively expensive structure, but it is believed that silt­
ing damage to the Granite Reef forebayand the' canal system would be
much less in case of high flood f1o't-Ts 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 substantial protection to prevent erosion.

The "Report on Central Arizona Project" recognizes 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 cliversion 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
Powerp1ant after the Salt-Gila eli'tlersion is made ,and. McDowell Dam con­
structed as planned by the Bureau, and further, that incr'easing the '
capacity to that contemplated 'by the Corps of Engineers would force
abanponment of the plant, then we believe that adjustment or compensa­
tioI:l 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 against the increased
flood control storage capacity.

We wish to call your attention to the fact that the name
l1cDowe11 Dam and Reservoir has been changed to Maxwell Dam and Reser­
voir.

Sincerely yours,

E. G. Nielsen
E. G. Nielsen
Acting Regional Director
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I fir. E. A. Noritz
~egionalDirector,Region. 3
U. S. Bureau of Rec1.amation

'IBoulder City, Nevada

28 December 1951

73

IDear Sir:

Thank you.for Mr. Nielsenis letter of 11 December 1951 commenting

l
upon the interim report on flood control, Gila and Salt Rivers, Gil­
lespie Dam to McDoWell Dam site, Arizona.

It is noted that you believ~that the flood-control improvements

I that would be provided under the recommended plan would benefit present
irrigation developments in the areaancl could be economically coor­
dinated with pqtential irrigation developments under consideration by

r lyourOffice.

You agree that if the ?1cDowell Dam is to be built for. te.rmi.nal

I 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

I
Problems related to design, allocation of storage, and allocation qf
costs that cannot be firmly resolved at this time.

You. state that the silting damage to the Granite Re~f forebay and

I 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

I
, as proposed by the, Los Angeles District. McDowell Reservoir, as con­

templated in the report of this office, would reduce the ·stal1dard
project flood of 290,000 cubic feet per second to a peak outflow of
82,000 cubic feet per second. The chance of ocCUrrence ofsuGh a flood

l is very small. The entire discharge of such a flood and all lesser
floods would be through t4e outlet structure in the river channel and
no flow would be over 'the spillway. On the infrequent .occurrence of

I flOodS larger than 290,000 cubic feet per second, only discharges in
addition to those passing through the outlet structure would pass over
the spillway. If a large flood resulting in flOl'1 over the spillway

Iwere to occur, such s,PillW,ay di,SCharge would probably erode the dis­
charge channel above Gra,nite Reef diversion dam. It is doubtful whether
much water would pe diverted into the canals during the period of high­
water stages in the river. After the recession of the high water, the

l entire 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
I 478020-60-7



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 discharge channel at the detached
spillway location t

With regarq to tq~ ,~ffect of the reserv.oir on Ste~art Mountain
power plant, you agree that the flow remaining after the upstream
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 StewartMQuntain power plant with
that remaini.ng floi-J' 'has not been ,finally det~rmined. 'You further state
(1) that increasing the capacity of HcDowell 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 nece'ssary 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
sentatives of the Los Angeles District, Corps of Engineers, and Region 3,
Bureau of Reclamatio1!-, the maximum annual loss to the Salt River Valley
Water Users' Association because of the abandonment of the Stewart
l10untain power plant would not exceed 1'>20,000. This is a minor item in
the justification of 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 i-J'ith the report to the Chief
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 RECLANATION

REGION/).
BOULDER CITY, NEVADA

February 6, 1958

Distric~ Engineer
Los Angeles District
Corps of Engineers
P. O. 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, Arizona", dated
December 4, 1957,' which was transmitted to this region by your
letter of January 8, 1958. -

Our review paid particular attention to Appendixes 4,
5, and 7, and it was eoncentrated for the most part on the recom­
mended plan of improvement 'which provides for (a) short levees
along Salt River between 40th Street, Phoenix, and Tempe Butte,
Tempe, and (b) channel improvements along Gila and Salt Rivers
from Gillespie Dam to Granite -Reef Dam. Revision in your present
report to bring costs up to date and to allocate co~ts between
flood control and water conservation are straightforward, ~nd are
not, therefore, deemed to require comment. -

Our 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.

We appreciate your courtesy in making your report
available for our comment.

1~!e l-Tould appreciate your furnishing liS an extra copy
of the report for use in our Phoenix Development Office.

Very truly yours,

/s/ W. H. Taylor
1ft!. H. Taylor
Regional p~rector
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FEDERAL PO~1ER COMNISSION
REGIONAL OFFICE

100 McAllister street
San Francisco, Calif.

July 18, 1951

Lt. Colonel W. R. Shuler, District Engineer
L06 Angeles District
Corps of Engineers, U. S. Army
P. O. 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 Interim 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 l·fr.Robert H. Griffin of this office giving his con...
elusions OIl the proposed development.. '

, Since the developments recommended in your report will con...
sistof l~vees and channel improvements, the proposed project offers
no possibility for the inclusion of hydroelectric power. .However,
your studies· do include the consideration of the prospective multiple ...
purpose darn and reservoir at the McDowell site on the Salt River • This
is a part of the Bureau of Reclamation's Central Arizona Diversion
Project. .

Your report suggests certain changes in the McDowell Project,
namelYr an increase in the r~servoir capacity' to provide for more flood
control storage, 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 McDowell 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 const~ction 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. Griffin's memo­
r~ndum. Apparently the MCDowell Reservoir, if constructed at present
as a terminal reservoir for the Central Arizona Diversion Project,
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Very truly yours,

would offer an economical means of controlling the downstream floods.
The construction of this reservoirdepen'ds, how'ever, on so many
imponderable political, legal, and economic considerations that I
believe the project recommended in your report, providing immediate
flood control and water conservation benefits, should-be constructed.
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Enclosure:
Copy of memo 7/13/51
RHG to RE (in trip.)

47802 0 - 60 - 8

Lesher S. 1,Jing
Regional Engineer

By /s/ Daniel J. Fee
Acting
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FEPERAL P01.vER CONMISSION
SAN FRANCISCO REGIONAL OFFICE

July 13, 1951

NE110RANDillI FOR THE REGIONAL ENGWEER =

Subject: Investigat ion - U. S. Engineer' B 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 licDowell Dam Site, Arizonan
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 - concerninl
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 coveri)
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 theAr~'s report and reproduced as
Plate 1 of this' memorandum.

Basin Description

The Gila River Basin includes the sO'\lthern half of New l1exico
and part of southwestern New liexico. Th.e 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 '49,600
square miles.

The area considered in the report under review is the Salt
River Valley from the HcDolvell ·dam site to the Gila River 08 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

I streams at their origin in the higher mountains, but are intermittent
·in their lower reaches.· Local sununer thunder storms occur, but do not
cover sufficient area to cause major ;floods. General storms occur iIi

I the winter a.nd may cause large floods. The maximum recorded flood 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

I
·,HcDol-Tell site on the Gl;La River as ,290,000 cfs. - The est:i.mate for the

Gila River at Gillespie Dam'is 350,000 ds. .

I Economic Development

Prior Reports

The area affected by the proposed improvements lies entirely

I Within ~1ariposa Oounty, Arizona, and includes the cities of Phoenix,
Mesa., Glendale, Tempe, Chandler, and Tolleson. Phoenix,- the capital
of Arizona, has with its surrounding urban area an estimated 19,0

I population of 235,.000. Irrigated a.. reas in. the Salt and.' Gila va.lleys
from McDowell dam site to Oillespie Dam total 320,000 acres. Orop
production is entirely dependent on irrigation, whi-ch is in turn

.Idependent onahighly deve.loped and complex system. of irr.igation... works
including dams, reservoirs, canals, power plants, and numerous deep-
well punips. A large overdraft of ground water is occurring in the . .
area at present •

I
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Survey Report, Queen Creek Watershed, Arizona,
June 1950, u. S. Department of Agriculture

Powerl'larket Survey, Colorado River - Lower Basin, .
Part 1- Power Requirements, JI'iay 1950, Federal
Power Oommission, San Francisco Regiona.1 Office

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

The Colorado River, March 1946, U. S. Bureau of
Reclamation

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

Staff Report on the'Oolorado River Basin, October
1948, Federal PowarCommission, San Francisco
Regional Office

I
Many prior reports on the Gila River Basin, or portions

. ' thereof, are available. Three interim reports by the Arrrr;r have already
been mentioned. These have been commented upon by this office. Other
important reports are:
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Plans of 'the Army Department

The' !'ecolTimended pJAh' of the'Army Department consists of
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 R~efDam. The levees along the
left and right banks of the Salt Rlve'r wo:Uldhave 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;000cfs.

The channel improvements would consist of a floodway" 2,000,
feet wide and low-flow channels to 'reduce stream meanderinganq assist
in keeping floods in·the intended area. The floodway would be con­
structedby clearing river-bottom' growths, largely salt cedar, from the
river channel. The floodway would be about 7"1 miles long., The original
"cl~aring .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 pasturing 'are under study.

It is expected that the floodtvay clearing and maintenance "
'program would :reduce transpiration losses by about l6,OOOacre-feetper
yearjo IP:;tW-s area, where' a serious and chronic "Vlater shortage exists,
this water 'saving, is,ofconsiderable importance.

The floodway and levees would not affect anypressnt or future
pO"VTerdevelopment;,. and, 'offer no opportunity for., produqtion ,of hydro­
electric power.

The Distric.tEngine'er also investigated ;the potential rnultiple­
purpose dam ~nd rese'rvoir at'tlhe McDowell. site on the Gila River. This
structure is not e'conomically 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 th¢ Central Arizona
Project. The Bureauts'proposal provides for terininal '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 sugge,stsa. rese:rvoir of 860,000 acre-feet total capacity, of which
672,000 would be flood control and the rema:inderalloc~tedas proposed
by the Bureau of Reclamation. TheA-prry also reconnnends that if the
r1cDowell Reservoir·is construeted consideration be given to additional
storage for water conservation purposes, as distinguished from that
required for termimtl use.

The Bureau of Reclamation proposed a power plant of 4,100
kilo't'-Tatts' atthe1'lcDowellsite. Additional flood contrOl storage
would not affect the power installation. However, if conservation
storage should be Provided in addition totermimal storage the power
installation would probably be changed. There are other uncertainties
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Costs and Benefits

r-------------------------

I
I

in ,connection, :with th.is pr.oject, especially as to the available
IIcolorado~Riverwater supply, which is dependent on the final settlement

of the Arizona-Cal,i;f'ornia controver.sy. Any change in water supply
would affect the power installation. It is suggested that furtheJ;'

I 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 known.

I
I '. The capital cost of the Army' 13 recommended plan is~3..583,OOO,
, of which ~1,240,000 is for leyees and $2,343,000 for channel improve~

ments. If flood control storage is provided at the multiple-pu:rpose
McDowell site, as suggested by the Army, the incremental capital cost,IIfor flood control storage, would be ~4,864,000•. The annual cost of the
recommended program is estimated at ~224,800, of which ~133,100 is

.. Federal and 091,700 is non-Federal. The non-Federal costs, include

1$80,000 annually for floodway maintenance •. The additional flood control
storage at the r1cDoweil site would ,increase the total annual costs to
4~417,400.

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

. (at 1,.,6.00 per acre-foot) gives ~:)96,000. The addition of flood con,trol.
IIstorage at the McDowell site would increase the flood control benefits

to ~;437 ,000, giving a total annual benefits of ;;;;533,000.

The benefit-cost ratio of the recommended plan is 1.17, and
the recommended plan plus McDowell flood control storage is 1.28.

Alternative Plan Considere~ by FPC

The Army report does not include an estimate o;f'benefits

I from the 672,000 acre-feet of flood control' storage in the McDowell
Reservoir witnout any downstream channel clearing or levees~ However,
according to the Army'S estimates the annual benefits o;f' the McDowell

I
R.es~rvoi.t, considered as an ~.:ncrem~nt to the rec0m,mended pla~,.amount
to ~;J271,000. The correspond~ng annual costs are t>l92,600, g~v~ng an
incremental benefit-cost ratio of 1.41. ' '

I The benefit-cost ratio of McDo~oJell 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

I 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 Proj-ect, might be the

I
most.econOmiCa.l means of controlling floods in the. stretch of river
under 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

l improvements. These studies cannot be made in this office because
the necessary data are not available.

I
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Cost estimates in the Army report show conclusively that the
HcDowell Reservoir is not feasible as a 'single-purpose floo<!i control
project. If this reservoir were constructed as a part of the Central
Arizona Project, 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 w~)Uld 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 McDowell ,Reservoir and that the remaining benefits
available for the channel improvement would not be sufficientto'rnake
this vlork 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 authorizing th~ Central Arizona Project has pa~sed the
United States Senate. However, the House Interior Committee has voted
16 to 8 not to consider the ,project further unti~ the Arizona-ealifo~nia
dispute over water rights'in the Colorado River has been settled. It
is evident that authorization of the Central Arizona, Project (including
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 Engineers
ha,s submitted 'to us for informal comments its "Interim Report ,e>n
~urv~y, 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 will be followed by a final report covering
the entire Gila River Basin.

The report under review recommends construction of a cleared
flood-way 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 1e£tbanks of the river near Phoenix,
with lengths of 16,700 and 2,000 feet, respectively. The estinlated
capital cost of the recommended project is ~3,583,OOO; the annual cost
is C;224,800; annual benefits are '>262,000; and the benefit-cost ratio
is 1.17. The recommended plan vlOuld have no' effect.on present or,future
pOlver developments, but offers no opportUnity for pOlo1er generation.

The Army also investigated the proposed ~1cDowe11 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-
liminal reservoir for the Central Arizona Project, with the £uggested
~lood-control capacity would apparently provide an economical means
of controlling floods in the stretch of river considered. Since con-

I struction of the reservoir depends on many imponderabie polit5.cal,
legal, and economic factors it is believed that the Arnw's recommended
plan, providing immediate :flood control and water conservation'benefits,

'liS preferable under. present conditions to the Bureau of Reclamation's
plan for McDowell Reservoir.

I
. A power developnrent of 4,100 kilev'latts has been proposed by

t~he Bureau of" Reclamation at the HcDouell dam site. Further investi­
gation of this proposed installation should be made if conservation
storage is to be provided at the I-'fcDowell Propect, or if' the amount

10f Colorado Iliver water available for the Central Arizona Pr.oject."is.
definitely determined.

I
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Robert H. Griffin
Senior Hydraulic Engineer
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FEDERAL SECURITY AGENCY
PUBLIC HEALTH SERVICE

Norman Building
Dallas, 'Texas

July 10, 19$1

w. R. Shuler
District Engineer
Los Angeles District
Corps of Engineers
P. O. Box 17277, Foy station
Los Angeles 17, California

Dear Sir:

We are pleased to acknowledge the receipt 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 appreciated 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
DEPARTMEN'l' OF THE INTERIOR

NATIONAL PARK SERVICE
Region Three

Santa Fe:, New Mexico

July 25, 1951.
Lt. 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 Colonel Shuler:

Reference is made to your letter of June 28 (your file
reference No. SPLGD) addressed to our Regional Director, Region 4, in
San Francisco. As explained in 11r. E. 1i. Hilton's letter of July 3
to you, your. Interim S~rvey·Report and Appendices on Flood Control,
Gila and Salt Rivers, Gillespie Dam to NcDowe11 Dam Site, June 6, 1951,
transmitted with your above letter, was forwarded to this office for
review and informal comment.

No National Park Service area or direct interest will be
affected by the flood control features proposed. However, the entire
Salt River Valley, from above the proposed McDowell Dam to the con­
f1uencewith the Gila River, is an area very rich in significant
archeological remains. A10ngthe-Ui1a.River also, many archeological
sites are.,known above. the mouth of the Salt River and below Gila Bend;
presumably, archeological remains of importance may be expected to
occur between the mouth of the S'?-1t 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 OS-9, and a junior professional
assistant or archeological aid, GS-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 opport.unity to review your report has been very much
appreciated.

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

Dear Sir:

This refers to Chief, Engineering Division, H. W. Thompson's
letter of JanuarY 8, concerning your Interim Report on Survey for'
Flood Control, Gila and Salt. Rivers - Gillespie Dam 'to McDowell Dan1
Site; Arizona.' , '

We have r~viewed the report and find nO:reascmto,change
our comment as was stibmitted by our, letter C?f~ July 25, 1951. ' You ~y,

therefore, consider those comments as currently applicable.

,Since;rely yours;

Isl John J. Haseley'
John J." IVloseley
:Acting Regional, Chief

, Pivision 'of Recreation Resource
Planning
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UNITED STATES
DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Albuquerque, New Mexico
July 16, 1951

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. Ue also intend to under­
take field trials of various methods ofrevegetating cleared areas so

We have reviewed your "Interim Report on Flood Control for the Gila and
Salt Rivers, Gillespie Dam to l1cDowell Dam Site". lIJeare particularly
interested in this area because of our cooperative work with several
soil conservation districts in improving the use of land and water
resources. lile a.re also qUite interested in the control of salt cedars
and other useless river~bottomvegetation 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 phase's 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
conce~ned 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. ''''e hope that during this operation a few
different methods of control Can be tested, for the information that
will be useful in other areas.

.1 Lt. Col. W. R. Shuler
Corps:of'Engineers
District Engineer
Los Angeles DistrictI 751 South Figueroa Street

. Los Angeles 17, California

I Dear Col. Shuler:

I
I
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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 that·fleemed open to, question
is the value of water, ~:i6 an acre-foot, 'that is used in evaluating the
channel impro'Vement~.. This appears to be low for' the productive value
of water, particularly since farmers in that area now pay from t5 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 calculations 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. We mention this
point chiefly because our forthcoming survey report for the Gila 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 conservation and water$hed im.Provement.

Sincerely yours,

Isl Cyril Luker
Cyril Luker
Regional Director
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l'Ir. 'Cyril Luker

I Regional Director
. "Soil Conservation Service

U. S. Department of AgricultureI Albuquerque, New Mexico

Dear Sir:

23 July 1951

I Thank you for your letter of 16 July 1951 commenting ontb,e'
iLriteI'im report on survey, flood control, Gila and Salt Ftivers,

""' Gillespie Dam to McDowell Dam site, Arizona., '

II' It is noted that you state that the recommended program appears to
be sound and should contribute materially to the stabili~ation andI future welfare of this area.

Your invitation to consult with your office about methods of

I
revegetation of the Cleared, floodway is appreciated_, Whim too,tPoose, of
the operation is considered, we shall be very glad to avail ourselves
of ,your ,services and expert advice.' . '

I ', We note that ~ou question the value of water at 06 per acre-foot_
It is true that the $.6 per acre-foot value is a conservative figure, but
not unduly so. The unit value apP:Lies to the value of water in Buckeye

I
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 tha.n 20 percent of the sal­
vaged water would be ayailable to the Buckeye Canal and. possibly

I another 20 percent would be available to the Arlington Canal. The
remaining 60 percent liould be available to canals and wells along Gila
River below the Arlington Canal intake, but within the limits of

I"
Maricopa County." The av,erage value of crops is not so high in these
areas as in the Phoenix area.

I
, A copy of your letter will be forwarded to the Chief of Engineers,

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

I
Your promptness in reViewing the report and submitting your

comments is appreciated.

I
I
I
I

Very truly yours,;

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

Albuquerque, New Mexico
PostO£fice Box 1348
December" 5, 1951

Lt. Col. John R. Jannarone.
District Engineer
Los Angeles D~strict

Corps of Engineers
Post Office Box 17277 Foy Station
Los Angeles 17; California

Dear Colonel 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, .Ari~Qna, dated June 8,1951.

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

We have no further comments on the report.

Very truly yours,

Qyril Luker
Cyril Luker
Regional Director
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tve r..:;.ve r•..;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.

1~1hen funds become available, 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.

We agree fully with the philosophY,and reasons stated in paragraphs
loi, 102, and 103 on pages 43 and ..44. 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 th~ dependent community.
Our question, therefore, does not concern the procedure but rather~he.
$6 per acre-foot value whioh seems to be quite conservative in view
of the preponderance of specialized, .high value crops produced in the
Salt River area. . ..

July 13, 19.51

Ver,y truly yours,

/s/ Reed W. Bailey
REED '!rl. BAILEY
Director
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UNITED STATES DEPART!1ENT OF AGRICULTURE
FOREST SERVICE

INTERMOUNTAIN FOREST AND RANGE EXPERI:r.1ENT STATION
Forest Service Building

Ogden, Utah

Lt. Col. W. R. Shuler
District Engineer
Corps of Engineers
7.51 South Figueroa Street
Los Angeles 17, California

I
I
I
I
I
I
I
I Dear Colonel Shuler: ..

The report "Interim Report on .Survey, Flood Control, Gila and Salt

I
River$, Gillespie Dam to McDowell Dam Site, Arizona" dated June 8, 19.51
has been reviewed with interest since this office has been assigned
primar,y responsibility for a Department of Agriculture flood control
survey ofth~ watershed lands comprising the Salt, Verde, Hassayampa,I and Agua Fria watershed. .
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23 JUly 1951'

Mr. Reed W. Bailey
Director, IntermoUntain Forest and

Range Experiment Station
Forest Service
U. S. Department of Agriculture
Forest Service Building
Ogden, Utah

'Dear Sir:'

Thahk you for your:letter of: 13 July 1951 commenting upon the
interim report on flood control, Gila 'and Salt Rivers, Gillespie Dam
~o HcDowell Dam site, Arizona. '

, It;'is noted'that you have riO 'comments to raise concerning either
the report or supporting appendix material, except to raise a question
concerning the evaluation of the water-conservation benefits.

It is true that the ~:6 per acre-foot valUE;! is a conservative fig­
ure,but,;riotunduly so. The unit value applies to the value of water
in Bu'ckeye and Arlington Valleys and in the areas below Gillespie Dam,
all in Maric6pa County. According to the United States Geological
Survey (see page 13 of AppendiX 6), "probably not more than 20 percent
of the salvaged ~Tater 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 canal's and wells along
the 'Gila River below the Arlington,Canai 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 re~ort and submitting your comments
is appreciated.

Very truly yours,

w. R. SHULER
Colonel, Corps of Engineers
District Engineer
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UNITED STATES DEPARTI1ENT OF AGRICULTURE
FOREST SERVICE

SOUTmJESTERN RE,GION
Post Office Build~ng

Albuquerque, New Mexico

August 9, 1951

Di~rttict.· Engineer
Los Angeles District
P.O. Box 17277, Foy Station
Los Angeles 17, California

Dear Sir:

Reference is made to your letter of June 28, File SPLGD,and the
"Interim Report on Survey, Flood Control, Gila and Salt Rivers,
Gillespie Dam to HcDowell Dam Site, Arizona", which was enclosed,

~oJe are interested in your discussion of "Floods of Record" that
listed. the flood of 1891as 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 parag.raph 20, "Vegetation", you state' that "overgrazing has
destroyedmu.ch 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
surf~cerun-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 dOvmstream
structures. We believe the report might include some such state­
ment. This subject has been studied at the Southt-lestern' Forest and
Range Experiment Station at Tucson. These studies at Sierra Ancha
are reported in their :report "HatershedResearch 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 vegetative cover is not sufficient to control erosion and
provide for proper watershed functions. In these places we are
taking corrective action as rapidly as possible under present
limitation.
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It is noted that as a result of the studies covered, by' 'the report
the District Engineer recommends: '. The adoption of 'a project incor.­
porating 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~ He also recommends

. that flood-control storage be included in the planning andauthori­
zation for a terminal-storage reservoir at the McDowell site.

This office. recognizes the need'for channel clearing.and levee work
where proposed in. the report. Improved waters.hE?d .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 accomplished.
Early completion of this survey and the program to be proposed for the
watershed is desirable.

This office has no suggestions to offer in ~egard 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 o1'f1"ce of the Forest Service hasimporte,ntcomm.ents in regard
to the report, ·these will be forwarded to you.

Sincerely yours,

o. OTTO LINDH, Regional Forester
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We appreciate receiving a revised copy of the Interim Report on the
Gila and Salt Rivers which was transmitted bYY'our letter of JanuaryB.

These reports, even though the structures do not affect national.forest
land, complete ouri'ile on river basin work and are valuable to us for
reference purposes. We have no comments to make other than those made
in our letter of August 9,1951•.

UNITED STATES DEPARTHENT OF ·AGRICULTURE
FOREST SERVICE

SOUTHHESTERN REGION

FRED H. KENNEDY, Regional Forester

January 15, 195B

95

Very truly yours,

By W. L•. Hansen

P. o. Box 1310
Albuquerque, New 1l1exico

Dear Mr. Thompson:

I
I
I
I
I
.1: Mr. H. W.Thompson

Chief, Engineering Division
Corps of Engineers

I, P. O. Box 17277, Foy station
. Los Angeles 17, California
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UNITED STATES DEPARTHEWr OF AGRICULTURE
FOREST SERVICE

Washing~on 25, D. C.

March 4, 1958

Mr. H. W. Thompson, Chief
Engineering Division
u. S. Army Engineer .District
P. O. Box 17217
Foy Station ..
Los Angeles, California

Dear V!I'• Thorr'Ipson :

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. S. 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
Paci.fic Southwest Interagency Committee
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The projects briefly outlined above would affect the fish. and
vTildlife 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 oia shallow, narr~

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 forthco~ng 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 40th 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 leyeealong'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 Hailroad
embankment to 40th Street, Phoenix. The channel improvements would con­
sist of a cleared floodway and· low-flow channels. A floodway2,000 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 Gil1espie Dam,to
a point about one mile downstream from the mouth ofAguaFria 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.

UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND HIIDLIFE SERVICE

April 13, 1951
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Office of the Regional Director
Albuquerque, New Hexico

P.O. Box 1306

Dear Colonel Shuler:

I
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I
II Lt. Col. W. R. Shuler

District Engineer

I· Corps of Engineers, U. S. Army
Post Office Box 17277, Foy Station
Los Angeles 17, California
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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 Granite Reef Dam for irrigation of
the area north of the Salt and Gila, Riye~,.

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 1'10111' channel would probably eliminate this meager
fishery.

Wildlife - Wildlife resources are of considerable importance,
especially on that part of the project ~reabelow 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 within, and
adjacent to, the Salt River Indian Reservation, contains some quail
habitat and is used for nesting by both mourning doves and white-',
winged dov~s. 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, arid suitable nesting'cover south 'of the river makes this a'good
habitat for quails. There are a few areas or bru,shlandsouthofthe
river which are being cleared for irrigated cropland, but this is still

,so limited and scattered that it tends to improve the quail habitat.
The presence'ofwater along this section of'the :Gila River attracts a
considerable number-of waterfowl during 'the fall-arid 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 mule deer are fotmd on: the higher ground south of the Gila
River, but they do not use the proposed project area.

,~he proposed channel- improvement~ Would have little' effect 'upon
the wildlife, resources of the project site. It would grea.tly reduce,
but not ,eliminate, the saltcedar growth along the improved sections of
the Salt and Gila. Rivers.Saltcedar has little value to wildlife
'except ror prptection 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 ioss of the p~esent
~aterfowl habitat along the Gila section of the p~oject. '

The,AriZona Game Department is planning the development of two ,
waterfowl areas adjacent to the Gila River, between the town of,Buckeye
and Gillespie Dam. It does not appear that the proposed floodway would
seriously ,affect these plans; however, future investigations would
clarify this point.
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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 grov,Tth 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 ~n clearing the floodway and constructing the low
flow channel. If, in connection "rith this 'work, shallol't dep);'essipns 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 f~oodway, would compensate for the d(struction of the existing
vraterfowlhabitat 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. 1rle would like to have an opportunity to
participate in the future planning for this project at such time as the
project may be authorized.

Yours very truly,

John C. Gatlin
John C. Gatlin
Regional Director
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UNITED STATES
DEPARTI[;J:JT OF THE INTERIOR

BUREAU OF LAND ~1ANAGEMENT

Post Office Box 1695
Albuquerque, New Hexi,co

July ,26, 195.1

Lt. Col. W. R. Shuler
District Engineer
Los Angeles District
Corps of Engineers
P. O. Box 11277, 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 HcDowell'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 conte~lated flood control projects
described.

'lrie '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
DEPARTNENT OF THE INTERIOR

OFFICE OF INDIAN AFFAIRS'
FIELD SERVICE

Phoenix Area Office
P. O. Box 7007

'Phoenix, Arizona

July 10, 1951

Colonel W. R. Schuler
District Engineer
Corps of Engineers
P .. O. Box 17277
Los Angeles 17, California

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, Gillespie Dam
to McDowell Dam site, Arizona, dated 8 June, 1951.

Your sending 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 McDol'l1ell Indian
Reservation would be flooded if the flood-control storage in a
multiple-purpose reservoir at the McDowell 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
ance on the Gila River portion of the proposed channel improvement
is neglected.

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

When the time is appropriate for making formal comments
regarding the report, please advise.

Very truly yours

L. L. Nelson
for Ralph M. Gelvin

Director, Phoenix Area Office
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r·1r. Ralph H. Gelvin
Director, Phoenix Area Office
Office of Indian Affair~

P. O. Box 7007
Phoenix, Arizona

Dear Sir:

Thank 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 0:(' Salt River as a result'of inadequate maintenance
of the Gila Rivel"cleare~ channel is considered,unlikely~

A copy of your letter will be fO~1arded to the Chief of Engineer~

vlashington" D. C., for his consideration. Formal submission to the
Secretary of the Interior will be made by the Ch~ef of Engineers in
accordance with the Flood Control Act approved 22 December 1944.

Your promptn,ess in sUbn..l..tuing.your comments is _;.,p:reciated.

Very· truly- you!t's,

W. R. SHULER
Colon~l" 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 ackno'liTledge 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 McDoliell Indian
Reservation would be flooded if the flood control storage in a
multiple purpose reservoir at the Fort McDowell site is provided. vIe
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 lOvJer end of
Gila ltiver, caused by back water from Salt River floods.

Articles 109 and 112 mention coordination with other agencies.
Statements concerning 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 truly yours,

lsi Ralph-M. Gelvin
Ralph r~. Gelvin
Area Director
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28 December 1951 -

-
Mr. Ralph M. Gelvin
Area Director
Office of Indian Affairs
P. O. Box 7007
Phoenix, Arizona

Dear Sir:

Thank you for your letter of 11 December 1951 commenting on the
interim survey report on flood control, Gila and Salt Rivers, G1llesple
Dam to McDowell Dam site.

You state that an inspection of the changes indicates that they
do not affect the general conclusions that have been made and do not
warrant any changes in the camnents that your office submitted in the '
letter dated 10 July 1951.

You eX,press a fear that improved channel conditions and levees
along Salt River above its mouth,. as provided in the recommended plan,
may result in a greater flood pe~ on Gila River than possible under
present conditions; and that unless the channel of GUa River downstream
is maintained with adequate capacity, backwater fran Salt River floods
might flood Indian lands along Gila River above the mouth of S81t 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 is in
the bed of Salt River mostly near the mouth of the river and near Tempe.

The recommended clearing along Gila River w111provide an escape
channel for flood flows -and thereby reduce such flooding Of Indian
lands as would result from direct flow or from backwater conditions
created by the present channel growth. Agreement to maintain the
entire cleared channel on Salt and Gila Rivers between Granite Reef and
Gillespie Dams is one of the conditiona that is required of a respon­
sible organization of local interests prior to initiation of
construction. Therefore, the probabUity of sait River flows' flooding
Indian lands along GUa River above the mouth of Salt River as a 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 consideration 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
McDowell 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 appreciated.

Very truly yours,

vI. R. SHULER
Colonel, Corps of Engineers
District Engineer
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Thanking you for sending me copies of the report, I am

Reference is made to your letter of November 2)d with respect to your
report on flood control, Gila and Salt Rivers, Gillespie Dam to licDov16l,l
Dam site, and forwarding to me the changes that have been made since
the original interim report was made June S, 1951.

In connection with this report I wish to advise that I have reviewed
the interim, report together "'7ith the changes recently' forwarded to me,
and I have no suggestions t~ make with respect to it. I thitlk. the work
as .outlined in the report, when completed, will afford protection to
the area with the possible exception of,extreme conditions. Even under
such extreme conditions the protection afforded will be of material
advantage.

Very truly yours,
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1111. ·vJ. Lane
vJ. 1111. Lane
State Land Commissioner

December 4, 1951

STATE LAND. DEPARTMENT
STATE OF ARIZONA
PHOENIX, ARIZONA

Dear Sir:

I
I
I
I
I Colonel W. R•.Shuler

District Engineer

I Corps of Engineers, U. S. Army
751 South Figueroa Street
Los Angeles 17, California
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ARIZONA HIGHWAY DEPARTMENT

PHOENIX, ARIZONA

February 17th, 1958

Mr. H. W. Thompson
Chief, Engineering Division
U. S. Army Engineer District,

LosAngel~s

Corps of Engineers
751 South Figueroa Street
Los Angeles 17, California

Dear Hr. Thompson:

Reference is made to your letter of January 8th, with a copy of
the interim survey report for flood control, Gila and Salt River.s,
Gillespie Dam to McDowell Dam site, Arizon~. .

Subject to further study, I had no specific comment at this time
except that I concur with the report in general.

Thank you for a copy of this report and for keeping me informed
on this project.

Very truly yours,

1!1lJYI. E• 1/TILLEY·
State Highway Engineer

Martin Toney
MARTIN TONEY
Engineer of Bridges & Dams
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STATE OF CALiFORNIA
DEPARTNENT.OF WATER RESOUIlDES

SACRAMENTO

February 4, 1958

This Department greatly appreciates receipt of this report
a,nd being kept informed of flood control and water conservation
projects proposed in California and adjoining states.

The report which proposes consttuction,of.shortlevees along
the Salt River between 40th 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 woulc1J..1doubtedly increase flood peaks
downstre~m, 9ut would not appear to affect flows in the Colorado River
bordering Califprnia, 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 yield from the ground
water reservoir in the project.area.
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Harvey O. Banks
HARVEY O. BANKS
Director

Very truly yours,

478020-60-10

I Colonel Carroll T. newton, District Engineer
Los Angeles District '
U. S. Ar.my Corps of Engineers

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

I
II 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

I for Flood Control, Gila and Salt Rivers, Gillespie Dam to McDmyell Dam
Site, Arizona, II dated December 4, 195~. .
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UNITED STATES
DEPARTMENT OF THE INTP~.IOR

FISH AND WILDLIFE SERVICE
Bureau of Sport Fisheries and Wildlife

OFFICE OF THE REGIONAL DIRECTOR
Albuquerque, New Mexico

P. O. Box 1306

December 2, ~958

Colonel C. T. Newton
District Engineer
Los Angel~s Di~trict

Corps of Engineers, U. S• .Army
751 South Figueroa Street
Los Angeles 17, California

Dear Colonel Newton;·

The following comments constitute our report on'the "Interim
,Report on Survey for Flood Control, Gila and Salt Rivers, Gillespie Dam

to MciDowell 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, andTempeButte; cleari:::? of a 2,OOO...foot charmel
along the Gila and Salt Rivers from Gillespie Dam to Granite Reef Dam
(McDowell Dam Site); and channelization at.' two sites--on~ within the
cleared floodway from Gillespie Dam to a point 1 mile downstream from
the mouth of the Agua Fria.River and the other, a 2-milestretch, just
upstream from the highway bridge at Tempe.

Since the reach of Salt River extending from Granite Reef
Dam downstream through Tempe and Phoen~x is only sparsely vegetated,
usually dewatered, and largely within what is rapidly becoming an .
urbanized area, its fish and wildlife values are considered insig­
nificant.

As a decided contrast, the reach of the Salt and Gila Rivers
downstream from Phoenix is an' important wildlife area;.

This report is accor<iillgly 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 immedia.te agricultural area and is
not essential for .flood prevention for the city of Phoenix'.
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Due to dewatering th~re is no fishery in the Salt River frQm
Granite Reef Dam downstream through the city of Phoenix. Below Phoenix,
the Salt r and Gila. i;ai~e;r:!S' retain perma.."1ent pools. Waterquali tyand
habi.tat, however, ar~ nO·t generally sat-isfactory for the survival of
significant numb~rs of game fishes, aQd the proposed project. is not
likely to cause a significant change i~ fishing opportunities for. the
people of the area.

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 sucqess and the variety of small­
game species available.

Dove hunting in Arizona 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 )vp.ite-wingeddoves is permitted
in addition to the 10-bird limit of mourning doves. Moreover, no
other State'can match the Arizona dove hunter's success, wh:i.ch in
1957 w~sI6.4 doves per hunter on the opening day and 13.0perhunter­
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 allover the United States.

Without the project, the 45-mile reach of the Salt and Gila
Rivers will continue to cffer some of the finest dove hunting in the
Nation. In additi.on, the area will pro,··~,::,.9 the only permanent source

I 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 opportunities will also be afford­I 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 advanc~d

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 thickets of the
Gila River and to a few of the major washes.

I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

In recent years there has been a rapid increase in the number
of dove hunters. This increase has been due to the generous bag limit,
an abundance of white-winged and mourning doves, increased prosperity,
a rapid populat:Lon expansion, and an overall demand for more recreation.
In view of the anticipated population growth of N~icopa 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 Nation1 s second most rapidly growing State
and the greatest part of this growth is occurring in the. Phoenix area.
Anothep 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 speciesI exceeds the possi.ble supply. .

I



Regarding dove hUnting, most of the above-mentioned pressure
i~ 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 ~long 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 wintel' here. More­
over, both white-winged and mourning doves make extensive use of the
area during migration. There is no other'plac~ in Central Arizona which
can offer as much hunting opportunity for small game. In 1957, the
Arizona 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 potential.

For one basic reason, desert dove hunting can ncverbe con...
sidered an alternative or substitute for river-bottom hunting. 'rhe,
unsurpassed bottom-land hunting 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, theil' feeding flights from roosts
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 doves 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.

Quail hunting is another popular sport in Arizona for which
there is a continual dettlMd 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. ';rhe mesquite and salt cedar thickets along the Gila
River provide excellent cover and 'will support very high populations of
Gambell s quail whenever food is avad.lable. T~s bottom.... land habitat will
provide avast reserve of huntable birds for the not distant future when
it will pecome necessary to manage thesethick{"f~8 more intensively. The
thick growth is presently the primary deterrent to hunters. With some
~elective thinning of coppice and other management measures, the river
~ottom will provide a more productive area to manage for quail than the
a.~sert areas. The day when such management will be necessary is very
,near.

Average annual hunter use of the river-bottom thickets along
the 45-mile reach .above Gillespie Dam is estimated to be 2,000 quai}
hunter-days during a. 50-year pel-iod of analysis without, :the projeet.

, Cottontail rabbit hunting, like quail hunting, is also~ore

popular,on the desert' siinply because. hunting conditions are more favor-.
a,ble. .The bottom-land thickets, however, provide suitable habitat for
the cottonta.il, and a future management plan for quail will also benefit
rabbit hunti.ng. A] though rahbit hunting ha.,q 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 increase in hunting demand of future
years this sport will increase in popularity. Average annual use. is
estimated at 2,000 rabbit-hunt~r-dayswithout the project.

I The Arizona Game and Fish Department has had many requests
from local sportsmen to establish more small-game species. At present,

I the Department is att.empting to establish the chukar partridge in the
wild.. If, however, the need arises for public hunting areas where
exotica such as the pheasant must be released'on a put-and-take basis
in order to meet· public'el.emmds,it is likely that the Gila River

II bottom wouid provice the best areas for such practices. '

The vast ar~as and washes in Central Arizona which were for-

I 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

I 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.

II As might be expected in the desert of Central Arizona, wa~er-
fowl hunting is concentrated in the few areas of permanent water. The

I
larger' re~ervoirs, generally because' o~ their lack. of 'waterfow.lf.o~d

an~ locat~on at the edge of the mounta~ns a long d~stancefrom agr~- ,
cultural lands, offer only resting areas. As a result, both migrating
and wintering waterfowlconcen~ratein any small pools which they canII find near 'the food supplies offered by irrigated lands~ ,

The 45 miles of the Gila and Salt Rivers upstr~am from

I Gillespie DaID.co.m.. prise th.e one,major area wh~re a significant amount
of water is available for waterfowl use adjacent to irrigated lands.
The river meanders through dense, ofer impenetrable thickets of salt
oedar and mesquite which protect the birds from outside disturbances

I and create ideal refuge. This situation exists despitethe fact that
the permanent pools usually do not exceed 60 fect in width. Hunters
penetrate the thickets at road crossings and game trails from which

I
they usually can hunt short distances up and downstream. Close spacing
of hunters in the natural growth of the streamside thickets is surpris­
ingly effective. Ducks principally baldpates, mallards" and green­
winged teal, decoy readily to closely spaced blinds.

II . AnticiPa~ed average annual use of the area without the
project is es~imated as 20,000 duck-hunter-days. '

I 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 pintails.

I These birds spend about 4 w;nter months in the area, and it is this
wintering population wnichhas been largely respon~ible for the annual
harvest of' about 20,000 birds., The inte~'Qst of the Arizona Game and

I
Fish Department in this 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 bot~oms extending upstrean
45 miles from Gillespi~ Dam offer the richest small-game resource in
Arizona and potentially the finest small-game management area in tho
state. In fact, this is the last 'major nea~by area where the people
of Phoenix and surrounding oommunities will be able to <hunt white­
winged doves, mourning doves, and waterfowl.

The proposed projeot through ohannelization and olearing
of a 2,000-foot floodwaythrough the heart of this area will largely
destroy waterfowl values. Pe.rmanent pools will be drained and bank­
side oover will be des~(;royed. The project also will deplete white­
winged and mourning doves resources by about 50 peroent as a direot
result of the destruction of abQut 11,500 acres of natural nesting
and roosting habitat and escape cover. Quail and rabbit management
opportunities will be reduced by approximately 25 peroent. 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 hunting,
15,000 days of dove hunting, 500 days of quail hunting, and 500 days
of~abbit 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 Wi1d1ifemuat object to construction of the projeot as
presently planned for the 45-mile reach of the Gila and Salt Rivers,
extending upstream from Gillespie Dam toa point 5 miles above the
confluence of the Salt and Gila Rivers.

In view of the above-mentioned project losses we request
partioular attention to table 10, appendix 5 of your December 4, 1957,
report, wherein you have indioated inorement~l 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. Inasmuch as clearing andmainte- .
nanoe and operation costs at 500 feet offer an inoremental 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
m~n~mJ.Ze destruction of dove habitat, and provide waterfowl use of
the area.
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Adoption of recommendations Nos. 2, 3, 4, and 5 also would
reduce the estimated annual loss of. 18,000 waterfowl-hunter-d~s to
a loss of about 8,000 hunter-days. This rE:'lmaining 8,000 hunter-days
could be mitigated through development projects for watE:'lrfowl costing
about $240,000 initially with annual opE:'lration and maintenance costs
of $12,000. If recommendations Nos. 2, 3, 4, and 5 are not adopted,
mitigation will need to bE:'l made entirely througU acquisition and
development of waterfowl management areas in the Gila River bottoms.
The cost o~ 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-days, or about.

I
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;. 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
to 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
organizations charged with maintenance cooperate ~ith the appropriate
fish and wildlife conservation agencies during all phasefZ of construc­
tion and m~intenance to 'ievisearId appl./ means and methods for mitigatinf,
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 reoommendations, 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 recommendaticns Nos. 2, ;, 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. Irrigated 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. Mitigation
of dove losses on the basis of such costly development is not con­
sid~red justifiable.
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$30,000 investment and $1,500 annually, per 1,000 hunter-d~s. The
costs of land aoquisition are not estimated at this time due to the
faot that the use of presently withdrawn lands will offer possibilities
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 theassigp,ed wildlif~.losses.

Any modification of the plans for the projeot 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
refleotthe effects of proposed ohanges in project plans.

Sincerely yours,

lsi William T. Krummes
Acting Regional Director
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12 January, 1959

Regional Director
Fish and WildlifeServioe
'Bureau of 'Sport Fisheries and Wildlife
P.o. Box 1306
Albuquerque, N. Mex.

Dear Sir:

Receipt is' acknowledged of your letter dated 2 Dece'!Ilber1958
conti:dning your revised. co::nments"'otl this office's report""entitIed'
"Interim Report on .Survey for Flood Control, Gila atld Salt Rivers,
Gillespie Dam to McDowell Dam Site, Arizona, II dated 4 December 1957.
* * *

* * * * ** * * * * * * * * * * * * * * * * * * * * * * ~ *

Your comments regarding the effect of the proposed' plan of
improvement on wildlife in the area are noted. You indicate that
cleariilgthe2,000-foot channel along ~heGila and Salt Rivers from
Gil;tespie Dam to a point about 5 miles a,;Y)ve the mouth of the Salt
River would result in the f()llowitlg a:h:l1ual losses duritlg a 50-year
period: .

18,000 days of duck hl,mting out of 20,000
15,000 days of dove hunting out· of.;O,OOO

500 days of quail hunting out of 2,000
500 days of rabbit hunting out of' 2,000

Such conclusions are surprising, if you oonsider that we are proposing
to olear' only 9,300 aores out of a total phreatoppyte area of. 19,000
acres slang_the Gila. River from Gillespie Dam .. to a point on the' Salt
River.::5 mi~e~:,upstream from the mouth. An additional phreatophyta
are:a.. of. 13,000 acres located along the GilaRiver from the mouth· of
S.a~t:.River to a. point about 32 miles upstream remains untouched. It

,sb:9:u1d also-, be noted that the ph:re~:tophytearea in Arizona, which
exis,ts' in all parts of the' Stat~" has increased greatly since 1940.
InfornieQ. opinion :f.s that the p~:reatophyteareawill continue to occupy

. ,greater areas in the future unless checked.

For a long time, water experts have reoognized that phreato­
phytes.pos~.a seVere flood-co~trol and w.ater-conservation problem.
The ~hreatophytesobstruct and,restrict ohannel capacities of streams
withrr~£?u~tant OVerflow and severe damage to adjoinitlg properties ..
In adgition, t~e,oonsu.mptive water use of saltcedar, the principal
phreatophyte in the are~, i~ about tw:l,.ce the consumptive water use
of cul*iva~ed crops. In a wat~r~sho~tage area such as Arizona every
effor.t must be m~d.eto.~onservta the e;x;i~ting water supplies. Unless
water. :).$ c9..vailab.le to sustain'the economy of Arizona and unless floods
ar~control1ed,. the need$£qr recre~tion ''Till not exist. :Interested
Fed~ral and $ta.h,agen~ies, ;;recogn:Lzing the need for further investi­
gation on means of·oontrol and eradication of phreatophytes, have

117



formed thePhreatophyte SUbcommittee in the Pacific South~est Inter­
Agency Committea with the aim of determining the best methods of
destroyi~.these undesirable phreatophytcs. Mr. George Barclay of
your Alhu~~erque offic6 represents the Fish and,Wildlif~ Service on
this subcommittee, but has never presented any ~ency V1ews against
eliminatlng 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.

1. "ThateYi 1ternate projeot plan which would involve.
channel. olearing 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 indioated incremental benefit-cost ratios of 4.63,
2.06, 1.32, and 1.26, respectively, for channel clearing widths of
500, 1,060', 1,500, and 2,000 feet. Reference is made;} to the report
entitled "Proposed Practices for Economic. Anal;rsis of River Basin
Projects" prepared by the Subcommittee on Benefits and Costs of tho
Federal Inter-Agency River Basin COIl1l11i ttee·•. This report isoommonly
referred to as the "Green Book." On pages 11-13, the,economic limita~

'tiona on scale of projeot development are disoussed. .It is emphasized
here that "The scope or scale of development of a project should be
established at tne point where, the net benefits from use of resources
for projec~ purposes are at a maximum. ' Net benefits are at a maximum
when the sc~e of development is established at the point where the .
benefits a4.ded to the la~t increment of extension of soope are equal
to the cost necessary to' add that increment of scope 1;0 the project.
** :* At .the point of maximized net benG,fits,.the tot~l project bene­
fits will necessarily exceed the total, project costs by the maximum."
Table: 10,: appendix 5, proved that, considering flood-oontrol benefits.
only',incr-ea,sing the width to 2,pOO fee''l; was justified. In ad.dition,
water-collS·ervation benefits woUld further increase the,justification
of the 2,OOO-foot-wide clearing. If the channel ,width were reduced to
500 feet, .. flood-control benefits in the are~ would be %,educed50 per­
centa,n,d wate;r-conser.vation benefits' by. 15 percent. The·,; total reduc,tion
in ben,~fi·t,~ ,w9:!-\:ld. amount to about $150,000 annuall~, compared with
incre~ent:f3.t,a.I'lJltl~,Q}:larges of about$4l,OOO annually. Such large
benefi:tts:'t;Jnee~i.;n;tit.h~,needs of local interests, sho1,l.ld not be foregone,
when j~t~fied, :bYt~'I,\Ch a large margin. '.

2~. "That the cleared area be meandered, where feasible;
to minimize destruction of dove habitat, and provide wa.terfowl use
of, the area." At present, the stream channel meanders widely over
the relatively flat bcrttom of a trench one-half to, one mile wide,_ .
In laying out a floodway to carry large floods, it was realized the,'!;
the floodflows would tend to follow straight co~rses; the highvelooi­
ties would· not periUit the large meanders. At the same time, if flood
control were to be effected, the 2,OOO-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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suoh increase in meanders would result in greater removal ofphreato­
phytio growth -not less as implied. Mearidering the ohannel to miss
the phreatophyteareas would reduce the effectiveness of thefloodway
~or flood control and for water conservation. We would be happy to '
develop, with your assistance, the optimum meandering for a, floOdw8\Y
during the'preparation of detailed plan~ for the area.

5. "That the construction agency and those individuals
or organizations charged with maintenance cooperate withthe appro­
priate ~ish and wildlife conservation agencies during all phases Qf
construction and maintenance to devise and apply means and methods
for mitigating fish an~wild11fe losses, pllrticularly through the
planting of wildlife food plants in parts of the cleared area." This
office can assure you that it would cooperate in every way to devise
and apply means and methods for mi tigating fish and wildlife losses,
within the limits of our authority. It s~:f)u1d be pointed out that
maintenance of the floodway would be the responsibility of Maricopa
County. The ~nly property rights. to be acquired for the project in
this area would be flowage-easement rights and rights to keep·the
channel clear of phreatophytes and other encroachments. .

r--------' -----

I
I
I
I
I .3.. "That the low-flow channel be widely meandered within

the cleared area." In laying out thefloodway, the existinglow-flov.
channel was notalw8\Ys included within thefloodway area. ,Toen$ure
that thefloodflowwQuld follow the floodway rather than. theexifjtipg.

I channel, it was necessary to include a low-flow or pilot ,channel in' .,
the plan. W~ realize :i,twould be impracticable 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._

I After a short time, unless the low-flow ohannel were leveed, the
stream slope (whi.oh would be reflected in the length of the course
of the channel) would be restored to the same stream slope that now

I exists. Thu8,meanders, simlar to thos,e existing, would be ,reflected,
in the low-flow channel after a short period of operation ,of theprojeot.
This matter will be discussed with you more fully during the preparation,

I
of detailed plans. '

4. "That the low-flow 'channel be excavated to an incre­
mental depth of at least .3 feet at intervals of abOutone-fourt~ of

I a mile to' 'form a series of permanent pools throughout the 45",:,mile
. 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 attemptI will be made to maintain a low-flow channel, once constructed. Any
attempt to maintain such a channel would 'be very costly and ~ould
not be justified. The first flows' (they need not be floodflows)

I would" tend to change the regimen' of the stream, as it attempts to
restore the previous gradient. In addition, any stagnant pools ~ight

tend to breed mc:;>squitoes and mea~ures would have to be taken for theI control' of such insects.

I
I
I
I

6. "That no herbicides toxic to fish and, wildlife beI used in the subjeot area without the written approval of the Arizona

I



Game- and 'Fish Departm'ent. " This offica recogm.zesthat herbicides
may be harmfuI" not only to,' the fish and wildlife, but also to the':~
cultivatedcrops•. Therefore, unless a herbicide could be developed
that would not be harmful to· the crops andw±1dlife and the cost of
application of such herbicide would be less than the, cost of mechanical
means of control, Ir.8chanical means would be utilized.

You also s~ggest that 8,00Q.waterfowl hunter-days could be
mitig~ted through development projects for waterfo~l qosting about
$240,,:000 initially with p'..!l,.."1ual operation and maL~L':::lanCe costs of
$12,O'Ob. ' :Because of the ir.:,tangiblfl na'~ure of the waterfowl losses
that may result from clearing of.: tilepl}reatophytes, thiS, office does
not consider that such waterfowl derlTelopment projects should be made
a part of ,the recommended plan of improvement.

It is hoped 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~

much as that agency is 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 Corp~ 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 fin~l design and construction. The County also suggests that
in preparing the final detailed design, the CO:r'ps Tpight cons~der the
recommendations con-yained on, page 6 of the 2 Dege~be+,,195a- letter of
the Fish and Wildlife Service with a view tow~d!3 ~dqpting those pqr­
tiona of the recommendations wbich may ,be ad~pted without otherwise
increasing the initial cost or the cost of mai.ntenance of the p;rojeot,
and which would not adversely affect the prinoipal objective of the
project, namely, :flOOd proteotiQn.)

It should be noted that Maricopa County, in reoognizing the need
for flood control and storm~drain oonstruction 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 improvements. The County
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that the Salt and Gila Rivers are the major outlets for
flood-control work that may be undertaken and con­

recommended plan the first step in an overall comp~~hen­

of improvement for the area.

office has been advised that as a result of a meeting held
1958 between members of the Board of Directors of the

/~",'·.JlYll::W"·J..~;Ufll:t Flood Control Agency and representatives of the Arizona Game
Department, Mr. R. J. Smith, Director of the Arizona Game
Department, has verbally notified the Maricopa Flood Control

Agency that the Arizona Game and Fish Department has no objection to
the report as written.,

Very truly yours)

JOHN R. OSWALT, JR.
Lt. Col., Corps of Engineers
Deputy District Engineer
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