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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
WASHINGTON 25, D.C.

IN REPLY REFER TO:

April 29, 1964

4 Honorable John W. McCormack

Speaker of the House of Representatives

Dear Mr. Speaker:

I am transmitting herewith a favorable report dated 4 September
1963, from the Chief of Engineers, Department of the Army, together
with accompanying papers and an illustration, on an interim survey
of the Indian Bend Wash, Gila River basin, Arizona, authorized by
the Flood Control Act approved 28 June 1938.

The views of the State of Arizona and interested Federal
agencies are set forth in the inclosed communications, together with
the reply of the Chief of Engineers to the Secretary of Agriculture.

3 The Bureau of the Budget advises that there is no objection to
the submission of the proposed report to the Congress; however, it
states that no commitment can be made at this time as to when any

. estimate of appropriation would be submitted for construction of the
project, if authorized by the Congress, since this would be governed
by the President's budgetary objectives as determined by the then pre-
vailing fiscal situation. A copy of the letter from the Bureau of
the Budget is inclosed.

Sincerely yours,

1 Incl Paul R. ngM

Acting Secretary of the Army

Report




COMMENTS OF THE BUREAU OF THE BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT

BUREAU OF THE BUDGET
WASHINGTON 25, D. C.

April 14, 1964

Honorable Stephen Ailes
Secretary of the Army
Washington, D. C. 20310

Dear Mr. Secretary:

Mr. Joseph Califano's letter of February 3, 1964, submitted
the favorable report of the Chief of Engineers on an interim
survey of Indian Bend Wash, Gila River Basin, Arizona,
authorized by the Flood Control Act approved June 28, 1938.

I am authorized by the Director of the Bureau of the Budget
to advise you that there would be no objection to the sub-
mission of the proposed report to the Congress. However,

no commitment can be made at this time as to when any estimate
of appropriation would be submitted for construction of the
project, if authorized by the Congress, since this would be
governed by the President's budgetary objectives as deter-
mined by the then prevailing fiscal situation.

///;ncerely ygqis,
{N\ \ \(*‘ {&
Carl H. Schwartz, Jr.

Chief, Resources and
Civil Works Division

vi



PAUL FANNIN
GOVERNOR

WILBUR F. ASBURY

CHAIRMAN

BRYANT WHITING

COMMENTS OF THE STATE OF ARIZONA

JUSTIN HERMAN
STATE HIGHWAY DIRECTOR

VICE-CHAIRMAN

RTHUR F. BLACK J. R. VAN HORN

MEMBER

STATE ENGINEER

STANLEY W. COON

MEMBER

cennern w. notsrook  ARIZONA HIGHWAY DEPARTMENT

MEMBER

25 July 1963

Lt. General W. K, Wilson, Jr., USA
Chief of Engineers

Headquarters, Department of The Army
Office of the Chief of Engineers
Washington 25, D.C.

Subject: Your Reference: ENGCW-PD,
Interim Report, Flood Control,
Indian Bend Wash, Maricopa County, Arizona

Dear General Wilson:

In response to your letter of 15 May, I have reviewed the subject
report concerning the proposed flood control project on Indian Bend
Wash in Maricopa County, Arizona.

It has been shown that the improvements are feasible from an
engineering and economic standpoint. Local interests as represented
by the Maricopa County Board of Supervisors and the Flood Control
District of Maricopa County have expressed by resolution their
agreement to the plan and their willingness to provide the local
cooperation required.

It should be noted that the project may be slightly modified in the
advanced planning stage to conform to the request of certain local
interests.,

The Arizona Game and Fish Department have stated that fish and wild-
life values will not be affected and no fish and wildlife benefits

will be realized from the proposed project,

In view of the desirability and the advantages of the proposed plan,
I concur with the recommended improvements.

Very truly yours,

) a_,,T—""”/fﬂ

MT/ ££ ST [reey
] ; MARTIN TONEY
cc: Governor Fannin Engineer of Bridges & Dams
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COMMENTS OF THE DEPARTMENT OF THE INTERIOR

UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY

WASHINGTON 25, D. C.
September 12, 1963

Dear General Wilson:

This is in reply to your letter of May 15, 1963, requesting our comments
on reports on Indian Bend Wash, Gila River Basin, Arizona. Your report
recommends flood control improvements for the protection of urban and
agricultural lands in the vicinity of Scottsdale, Arizona at a total
estimated cost of $9,020,000,

The National Park Service would appreciate your keeping the Regional
Director, Southwest Region, Box 1728, Sante Fe, New Mexico, informed as
to the construction schedule and progress on the project in order that
he mey program and initiate such surveys, salvage, and preservation of
historical and archeological evidence as may exist in accordance with
the provisions of the Act of June 27, 1962 (74 Stat. 220).

No significant fish and wildlife resources will be affected by the
proposed construction. Since adequate sites for the permanent impoundment
of water are lacking, enhancement of fish and wildlife resources as a part
of tne project is not feasible,

The Bureau of Indian Affairs advises that with some modifications in the
crossing of Indian Bend llash and the Arizona Canal, the proposed con-
struction will not adversely affect Indian lands. The District Engineer,
in his report, indicates that additional analysis of the problem will be
made at the time of detailed design studies. We have no objection to

your proposal provided the requirements of the Bureau of Indian Affairs
are met and close cooperation between the District Engineer and the

Bureau of Reclamation is continued.

Sincerely yours,
=
( / ] \_.sz ~
Kennzth Holum
Assistant Secretary of the Interior

Lt. General Walter K. Vilson, Jr.
Chief of Engineers

Department of the Army
Washington 25, D, C,
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COMMENTS OF THE DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE
WASHINGTON 25, D.C.

October 28, 1943

Honoreble Cyrus R. Vance
Secretary of the Army

Dear Mr, Secretarys

This is in reply to the Chief of Engineers! letter of May 15, 1963,
transmitting for our review and comment his proposed interim survey
report on Indian Bend Wash, Maricopa County, Arizona.

The report’ recommends the improvement of Indian Bend Wash for flood
control by the construction of about 7 miles of concrete-lined
channel extending from the vicinity of the Arizona Canal to the Salt
River. The plan includes levees at the upstream end to divert and
direct flows into the channel, a siphon system to carry the waters
of the Arizona Canal under the channel, and transition works at the
downstream end to reduce velocities of the flows entering Salt River.
The plan would be an integral part of the comprehensive plan for the
Gila River basin,

The Indian Bend Wash drains 224 square miles, The overflow area
affected by the proposed improvements consists of 3,100 acres, of
which about 48 percent is presently used for agriculture. The report
indicates that 1,000 acres of the agricultural lands in the overflow
area will be converted to urban uses. Therefore, agricultural bene-
fits resulting from this project are relatively unimportant.

The Bureau of Reclamation's proposed Central Arizona Project, if
installed, would include an aqueduct which would traverse the Indian
Bend Wash drainage area, A diversion levee to protect this aqueduct
would reduce the standard project flood from 71,000 cubic feet to
64,000 cubic feet per second. The report does not indicate what
effect the diversion levee would have on flood flows which are smaller
than the standard project flood, Likewise, the report does not indi-
cate what modifications would be possible if the Central Arizona
Project is constructed,




The lands that would be affected by this project are not located
within a soil conservation district. It does not appear that the
proposed improvements would adversely affect projects or programs
of this Department.

We appreciate the opportunity to review this report.

Sincerely yours,
- Py / /",
DN s
Jonn K. Baker
Assistant Secretary



LETTER TO THE SECRETARY OF AGRICULTURE

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

31 December 1963

ENGCW-PD

The Honorable Orville L. Freeman

The Secretary of Agriculture

Dear Mr. Secretary:

Reference is made to the Assistant Secretary's letter of 28 October
1963 furnishing the comments of the Department of Agriculture on the
proposed report of the Chief of Engineers on Indian Bend Wash, Arizona.

I am pleased to note the Assistant Secretary's findings that it
does not appear that the proposed improvements would adversely affect
projects or programs of the Department of Agriculture.

With regard to the Central Arizona Project, proposed by the Bureau
of Reclamation, construction of the proposed aqueduct together with the
required protective works would have minor effect on the proposed Indian
Bend Wash flood protection project. Further consideration will be given
to this aspect of the design in the detailed planning stage if the proj-
ect is authorized by Congress.

A copy of the Assistant Secretary's letter, together with a copy
of this reply, will be included with the report of the Chief of Engi-
neers when it is transmitted to Congress.

Sincerely yours,
(Signed)

W. K. WILSON, JR.
Lieutenant General, USA
Chief of Engineers
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COMMENTS OF THE DEPARTMENT OF COMMERCE

THE UNDER SECRETARY OF COMMERCE
FOR TRANSPORTATION

WASHINGTON 25, D.C.

19 June 1963

Lieutenant General W. K. Wilson, Jr.
Chief of Engineers

Department of the Army

Washington 25, D. C.

Dear General Wilson:

As requested in your letter of May 15, 1963, I am transmitting herein
the comments of the interested Department of Commerce agencies on your
proposed report on an interim survey of the Indian Bend Wash, Gila
River Basin, Arizona.

The Coast and Geodetic Survey has no comments to add to those appear-
ing on page 78, Appendix 5, of this report.

The Bureau of Public Roads notes that the project involves a small
amount of road and bridge relocation and that the cost of this work
has been made a part of the non-Federal cost of the project. As men-
tioned on page 75, Appendix 5, Federal-aid highway funds cannot be used
in the financing of this work.

Your courtesy in providing a copy of this report for our review is
appreciated.

Sincerely yours,

<:f2;;,,L,lv,/<3:JCﬁFbv'

Frank L. Barton
Deputy Under Secretary
for Transportation (Operations)

xii



COMMENTS OF THE PUBLIC HEALTH SERVICE

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE WASHINGTON 25, D. C.

Refer to:

August 16, 1963

BUREAU OF STATE SERVICES

Lieutenant General Walter K. Wilson, Jr.
Chief of Engineers

Department of the Army

Washington 25, D. C.

Dear General Wilson:

This is in reply to your letter of May 15, 1963, request-
ing comments on the U, S. Army Engineers' Report on the
Indian Bend Wash, Gila River and Tributaries, Arizona

and New Mexico.

A Public Health Service report on this project, dated
April 1962, is included in the Appendix. We believe

that report adequately covers the areas of our interest, -
and we have no further comment at this time.

The opportunity to review this report is appreciated.
We stand ready to supply further consultation on your
request.

Sincerely yours,

/’( , / £
o / - 7~
& W
. /_ R //r/ .

Keith S. Krause
Chief, Technical Services Branch
Division of Water Supply and
Pollution Control
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INDIAN BEND WASH, GILA RIVER BASIN, ARIZONA

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON 25, D.C.

IN REPLY REFER TO

ENGCW-PD 4 September 1963
SUBJECT: Indian Bend Wash, Maricopa County, Arizona
TO: THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report on a survey
of Indian Bend Wash, Maricopa County, Arizona, in partial response to
an item in the Flood Control Act approved 28 June 1938, authorizing
preliminary examinations and surveys for flood control on the Gila
River and tributaries, Arizona and New Mexico. My report includes
the reports of the District and Division Engineers and the Board of
Engineers for Rivers and Harbors.

2. The District and Division Engineers recommend the improve-
ment of Indian Bend Wash for flood control by the construction of
about 7 miles of concrete-lined channel extending from the vicinity
of the Arizona Canal to Salt River. The plan includes levees at the
upstream end to divert and direct flows into the channel, a siphon
system to carry the waters of the Arizona Canal under the channel,
and transition works at the downstream end to reduce velocities of
the flows entering Salt River. The plan would be an integral part
of the comprehensive plan for the Gila River basin. The District
Engineer estimates the cost of the improvement at $9,020,000, con-
sisting of $7,250,000 for Federal construction and $1,770,000 to
local interests for lands, relocations and modifications to streets
and irrigation facilities. He estimates the annual charges at
$292,000, including $22,000 for meintenance and operation by local
interests, and the average annual benefits at $530,000, resulting
in a benefit-cost ratio of 1.8.

3. The Board of Engineers for Rivers and Harbors concurs in
general 1n the views and recommendations of the reporting officers,
and adds the provision that the project may be modified as requested
by certain local interests to reduce the lands required for flood
easements, upon approval of the Chief of Engineers, if the increase
in construction costs resulting from such modifications is borne by
local interests. It is the view of the Board that the obJjections
raised by the city of Tempe should be considered in the advanced
planning stage and that before requesting construction funds the
Chief of Engineers should be assured that the Indian Bend Wash

1




project will not have adverse effects on the city of Tempe or the
Salt River flood-control works. The Board notes that use of an
interest rate of 2-7/8 percent, in computing annual charges and
discounting future benefits reduces the benefit-cost ratio to 1.7.
The Board recommends the improvement essentially as planned by the
reporting officers subject to local cooperation.

4, I concur in the views and recommendations of the Board.

W. K. WILSON, JX.
Iieutenant Genergl, USA
Chief of Engfinegrs



REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

ENGBR(15 Apr 62) 2nd Ind
SUBJECT: Indian Bend Wash, Arizona

Board of Engineers for Rivers and Harbors, Washington 25, D. C.
12 March 1963

TO: Chief of Engineers, Department of the Army

E 1. Indian Bend Wash, a part of the Gila River basin, has a
drainage area of about 224 squere miles in Maricopa County, Arizona,
and flows into the Salt River about 10 miles east of Phoenix. The
upper 20 percent of the drainage area is mountainous and the re-
mainder is gently rolling desert plain. The surface flows of all
streams are intermittent and the channels downstream of the moun-
tain section are poorly defined and adequate for only small flows.
The stream in its lower 7 miles passes through & productive irri-
gated area served by the Salt River reclamation project. The
area is undergoing rapid changes in development from agricultural
to urban uses. It is expected that the development pattern and
property values in the flood plain of Indian Bend Wash will follow
closely the increase in property values predicted for Maricopa
County in the next 100 years.

2. The greatest floods in the area are caused by summer
thunderstorms of high intensity and short duration. This type of
flooding, which rarely lasts more than a few hours, can occur un-
expectedly on Indian Bend Wash with little time for warning. Flood-
ing is also caused by general summer and winter storms. The drain-
age area of the stream at Arizona Canal is about 152 square miles
and the non-damaging capacity of the channel downstream of this
point is about 1,500 cubic feet per second. The only flood dis-
charge record for Indian Bend Wash is that for August 1943, esti-
mated at 15,000 cubic feet per second. Based on data from similar
streams in the region, the 100-year flood is estimated at 40,000
cubic feet per second and the standard project flood at 72,000
cubic feet per second. As most of the development along Indian
Bend Wash has taken place since 1950 there is little information
on past flood damages. The overflow area below Arizona Csanal,
consisting of 3,100 acres, is about 60 percent developed and in-
cludes about 900 homes. A recurrence of the August 1943 flood
would cause damages estimated at $1,050,000 under present con-
ditions. The average annual damages in this area are estimated
at $330,000 for existing conditions and $550,000 based on the
value of average future developments.




3. There are no existing Federal or local flood-control
projects on Indian Bend Wash. The principal flood problem area
lies between elements of two major water resource projects. The
Arizona Canal, a unit of the Salt River reclamation project, oper-
ated by local interests, crosses the stream at the upper end of
the problem area. At the lower end of the area, Indian Bend Wash
Joins Salt River within the reach authorized for channel clearing
as part of the Corps of Engineers project for the Gila and Salt
Rivers.

4. Local interests, represented by the Flood Control Dis-
triet of Maricopa County suggested a plan of improvement provid-
ing for channelization of Indian Bend Wash. They stressed the
need for flood control to: (a) prevent inundation of a highly
developed residential area in the city of Scottsdale and adjoin-
ing areas; (b) prevent interruption of the delivery of irrigation
water in the Arizona Canal; and (c) prevent interruption of high-
way and street traffic. They expressed willingness to cooperate
in the desired improvements.

5. The District Engineer concludes that a serious flood
problem exists along Indian Bend Wash and that flood flows will
cause greater damage in the future because of continuing growth.
He finds that economically feasible protection can be provided
for the overflow area below the Arizona Canal by the construction
of a channel improvement along Indian Bend Wash to control floods
up to 40,000 cubic feet per second. Such a flood, which has an
estimated recurrence frequency of about once in 100 years, has a
peak flow more than two and one-half times that of any known
flood on the stream and about 56 percent of the estimated stand-
ard project flood. The major feature of the plan would be a
concrete~-lined channel about 7 miles long extending from the
Arizona Canal to Salt River. The chennel would be excavated
entirely below natural ground, and would require directional
levees upstream of the Arizona Canal to collect and direct
floodwaters into the channel, a concrete box culvert to siphon
the Arizona Canal under the channel, flood diversion works for
the canal, and an outlet transition at the proposed Salt River
channel. Highway, street, and utility relocations would be
required.

6. The District Engineer estimates the first cost of his
plan, based on November 1961 price levels, at $9, 020,000, con-
sisting of $7,250,000 for Federal construction and $1,770,000 to
local interests for lands, easements, rights-of-way, and reloca-
tions. The annual charges are estimated at $292,000, including



$22,000 for maintenance and operation. He estimates the annual
tangible benefits at $530,000, all for prevention of flood dam-
ages under average future conditions. The benefit-cost ratio is
1.8 based on a 100-year period of analysis. The District Engi-
neer states that his plan, which would provide protection to a
serious local flood-problem area, would be an integral part of
the comprehensive plan for the Gila River basin. He recommends
the adoption of his plan subject to certain requirements of lo-
cal cooperation. The Division Engineer concurs.

T. The Division Engineer issued a public notice stating
’ the recommendations of the reporting officers and affording in-
terested parties an opportunity to present additional informa-
tion to the Board. ILandowners in the vicinity of the upstream
end of the project expressed opposition to the plan of the Dise-
trict Engineer with respect to the directional levees at the
inlet works on the grounds that valuable real estate would be
lost for development due to the flood easements required. They
propose an alternative plan requiring less land and greater
construction costs. The city of Tempe, Arizona, located on
Salt River downstream of Indian Bend Wash objects to construc-
tion of the proposed improvements before adequate protection
is provided for Tempe.

Views and Recommendations of the Board of Engineers for Rivers and Harbors.

8. Views.--The Board of Engineers for Rivers and Harbors
concurs in general in the views and recommendations of the re-
porting officers. The proposed improvements are economically
Justified and would not conflict with other existing or poten-
tial water resource developments in the Gila River basin. The
Board notes that use of an interest rate of 2-7/8 percent in
computing annual charges and discounting future benefits, as
recently prescribed, would reduce the benefit-cost ratio to
1.7. The requirements of local cooperation are generally ap-
propriate and responsible local interests have indicated their
willingness to comply. However, the Board notes that the changes
in the plan of the upstream inlet works, as desired by certain
local interests, would increase the project construction costs
and believes that any increase in such costs incurred solely to
reduce flood easement lands required should be borne by local
interests. With respect to the objection by the city of Tempe,
the Board notes that the authorized project for flood control
on the Salt River, which includes improvements at Tempe, is now
in the advanced engineering and design stage. It is the view of
the Board that during the advanced engineering and design stage




for the proposed improvements on Indian Bend Wash, and prior to
requesting construction funds, the Chief of Engineers should as-
sure himself that the Indian Bend Wash project will not have ad-
verse effects on the city of Tempe or the Salt River flood-control
works. The Board also notes that, while the improvements will
provide protection against floods greater than the maximum floods
observed on Indian Bend Wash in recent years, experience on simi-
lar streams in the region indicates that there is a potential for
floods much greater than the proposed project design flood. There~
fore, the Board suggests that local interests consider further
steps in the matter of flood plain regulation as well as flood
warning and emergency measures.

9. Recommendations.--Accordingly, the Board recommends the
improvement of Indian Bend Wash in the vicinity of Scottsdale,
Maricopa County, Arizona, for flood control by the construction
of about 7 miles of concrete-lined channel extending from the
Arizona Canal to Salt River, and appurtenant works, all generally
in accordance with the plan of the District Engineer and with
such modifications thereof as in the discretion of the Chief of
Engineers may be advisable, at an estimated cost to the United
States of $7,250,000 for construction: Provided that prior to
construction local interests give assurances satisfactory to the
Secretary of the Army that they will:

a. Provide without cost to the United States all lands,
easements, and rights-of-way including spoil-disposal areas, nec-
essary for the construction of the project;

b. Accomplish without cost to the United States all
necessary modifications or relocations of highways, roads,
bridges, utilities, streets, and irrigation facilities required
for construction of the projects

c. Hold and save the United States free from damages
due to the construction works;

d. Maintain and operate all the works after completion
in accordance with regulations prescribed by the Secretary of the

Army;

e. Prevent any encroachment upon the improved channel
which would reduce its flood-carrying capacity; and



f. At least annually notify interests affected that
the project will not provide complete flood protection;

And provided further, that the plan may be modified as desired
by local interests and agreed upon by the Chief of Engineers
subject to the condition that local interests bear all incre-
mental costs of any changes made solely for the purpose of
reducing the amount of lands required for flood easements.

FOR THE BOARD:

R. G. MacDONNELL
Major General, USA
Chairman




INTERIM REPORT OF THE DISTRICT ENGINEER
ON SURVEY FOR FLOOD CONTROL

IWDTAN BEND WASH, ARIZOWA
GILA RIVER BASIN, ARIZ. AND H. MEX.

SYLLABUS

This interim report, submitted pursuant to act of Congress,
Public Law 761, 75th Congress, approved June 28, 1938, considers
the flood problems along Indian Bend ‘Jash, located in and adjacent
to Scottsdale, Ariz., about 10 miles east of Phoenix, Ariz.

The district engineer finds that a serious flood problem
exists along Indian Bend Wash. The existing stream channel is
inadequate in capacity, and on the recurrence of floodflows over-
flow will take place causing recurrent damage of major proportions
to urban developments located along the wash. Serious damage
would also be incurred by public, transportation, and utility
properties located in the path of the floodwaters. Floodflows
will cause far greater damage in the future than has occurred in
the past because of the great growth that has occurred in the area
since 1950 and because such growth is continuing.

After consideration of the plans proposed by local interests,
the district engineer finds that economically feasible protection
can be provided by the construction of a channel improvement
along Indian Bend Wash from the Arizona canal to the Salt River
to control all floods up to and including 40,000 cubic feet per
second. e finds that the proposed plan of improvement would
prevent about 96 percent of the potential damages in the area.

The district engineer estimates the total Federal first cost
of the project at $7,250,000 (November 1961) for construction and
the total non-Federal first cost at $1,770,000 (November 1961).
He estimates the total average annual charges at $292,000,
including an average of $22,000 annually for maintenance and
operation of the improvement. He estimates the average annual
benefits that would accrue from the prevention of flood damages
at 3530,000. He states that the ratio of average annual.benefits
to average annual charges would be 1.8 to 1 on the basis of
tangible benefits alone. Intangible benefits would add weight
to the justification.

The district engineer recommends that the United States
adopt a project for the control of floods along Indian Bend Wash
in the vicinity of Scottsdale, Ariz., as outlined abowve, subject
to the condition that local interests furnish assurances



satisfactory to the Secretary of the Army that they will acquire and
provide, without cost to the United States, all lands, easements, and
rights-of-way necessary for the construction and subsequent mainten-
ance and operation of the improvement at a cost estimated at $700,000
(Hovember 1961); perform, without cost to the United States, all
necessary construction or relocations of highways, roads, bridges,
utilities, irrigation and drainage facilities, and all necessary
street and irrigation facility modifications required in connection
with the project at a cost estimated at $1,070,000 (November 1961);
hold and save the United States free from damages due to the
construction works; maintain and operate all the works, after
completion, in accordance with regulations to be prescribed by the
Secretary of the Army at an average annual cost estimated at $22,000;
and prevent any encroachment upon the improved channel that would
reduce its flood-carrying capacity.




U. S. ARMY ENGINEER DISTRICT, LOS ANGELES,
CORPS OF ENGINEERS,
OFFICE OF THE DISTRICT ENGINEER,

Los Angeles, Calif., April 15, 1962.

Subject: Interim report on survey for flood control, Indian Bend
Wash, Gila River basin, Ariz.

Through: The Division Engineer, U. 5. Army Engineer Division,
South Pacific, San Francisco, Calif.

To: The Chief of Engineers, Department of the Army, Washington,
D.riCs

AUTHORITY

1. This report is submitted 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 including floods aggravated
by or due to tidal effect at the following-named
localities, * * *

* * * * * ¥ * *

Gila River and tributaries, Arizona and New Mexico

* * * * * * * *

2. The survey for the Gila River basin is being covered in
11 interim reports, 3 review reports, and a final comprehensive
report. Five of those interim reports have been submitted to
Congress, as follows: (a) Tucson, Ariz., and vicinity, dated
November 20, 1945; (b) Queen Creek, Ariz., dated February 2, 1946;
(¢) Gila River and tributaries below Gillespie Dam, Ariz., dated
September 1, 1948; (d) Lower Agua Fria River and vicinity, Arizona,
dated December 10, 1952; and (e) Gila and Salt Rivers, Gillespie
Dam to McDowell damsite, Arizona, dated December 4, 1957. Two of
the three review reports have also been submitted to Congress, as
follows: (a) Gila River, Camelsback Reservoir site to Salt River,
Arizona, dated December 31, 1957; and (b) Tucson, Ariz., and
vicinity, dated January 26, 1959.
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3. Five interim reports, in addition to the one under con-
sideration, are now in preparation, as follows: (g) Gila River
with particular reference to a dam at or near the Camelsback site,
Ariz.; (b) Pinal Creek and tributaries, Arizona; (c) Santa Rosa
Wash, Ariz.; (d) Phoenix, Ariz., and vicinity, including the New
River; and (e) Willcox, Ariz., and vicinity. Work also is under
way on the third review report, which considers the flood problem
along the Gila River downstream from Painted Rock Reservoir, Ariz.

4, This interim report considers Indian Bend Wash. The final
comprehensive report will include summaries of findings and con-
clusions in all interim and review reports, consideration of prob-
lems in areas 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.
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SCOPE

5. Geographical scope.--The Flood Control Act of June 28,
1938, authorized the preparation of a survey for flood control in
the entire drainage area of the Gila River and tributaries, Arizona
and New Mexico. On the basis of the authorization in that act, the
Chief of Engineers, on February 13, 1961, authorized an interim
survey of Indian Bend Wash, Ariz.

6. An inspection of the Indian Bend Wash basin showed that
the major flood problems are along the Indian Bend Wash from the
Arizona canal to the Salt River. The limited economic development
subject to flood damage upstream from the Arizona canal is not
sufficient to justify improvements for flood control at this time.
Therefore, detailed consideration in this report is generally
limited to the flood problems of urban and agricultural areas
between the canal and the Salt River.

7. Functional scope.--The interim survey described in this
report was made to consider, in the most part, the need for flood
control and the solution of flood problems in the affected areas.
Water conservation as a purpose for the project was not considered
because of the inadequacy of flow in the area and the lack of
adequate sites for storage. However, local interests have been
using floodflows, intercepted by the Arizona canal, as a supple-
ment to irrigation flows in the canal. Consideration was given to
the incorporation of features in the recommended improvement to
permit interception of floodwaters into the canal. The development
of hydroelectric power was not considered because the runoff from
this relatively dry drainage area, which has a high evaporation
rate, would be inadequate for the generation of power. The lack of
adequate sites for water storage also precluded consideration of
recreational development as a purpose for the project.

PRIOR REPORTS
8. No prior survey report on flood control in the Indian Bend

Wash basin has been submitted to Congress by the U. S. Army Corps
of Engineers.
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DESCRIPTION

9. Location and extent.--The Indian Bend Wash Basin, which
is a small part of the 58,200-square-mile drainage area of the
Gila River, comprises about 224 square miles in south-central
Arizona about 10 miles east and northeast of Phoenix. Indian
Bend Wash is tributary to the Salt River upstream from Phoenix.
The basin, which is entirely within Maricopa County and partly
within the Phoenix metropolitan area, is an elongated area with a
maximum north-south length of about 26 miles and a maximum east-
west width of about 15 miles. (See index map, pl. 1, at end of
the main report.)

10. Streams.--Indian Bend Wash, the main stream in the
drainage area, rises on the southwestern slopes of the McDowell
Mountains and flows generally southward for about 32 miles to the
Salt River. Several unnamed streams are tributary to Indian Bend
Wash upstream from the point at which the Arizona canal crosses the
wash near Scottsdale. Because that canal continues across the
Indian Bend Wash basin, several other unnamed streams that origi-
nate to the east of the wash and that formerly entered Indian Bend
Wash downstream from the canal crossing are now intercepted by that
canal. Flow in these streams reaches Indian Bend Wash, just upstream
of Van Buren Street, only in the event of breaks in the canal.
Because of the natural low divides between streams and because of
topographical changes due to grading for roads and for agricultural
purposes, some of this flow would enter the Salt River before it
reaches Indian Bend Wash. Surface flow in all streams in the
Indian Bend Wash basin is intermittent.

11. In general, stream slopes are steep in the mountains and
moderate in the valleys. Stream slopes range from about 100 feet
per mile in the mountains to about 20 feet per mile near the con-
fluence of Indian Bend Wash and the Salt River. Downstream from
the base of the mountains, the streams generally flow in poorly
defined channels that are generally adequate for only small flows.

12. Granite Reef Dam and the Arizona canal, which extends
across the Indian Bend Wash basin, are operated so that the canal
can intercept all flows in the stream channels ranging up to about
2,000 cubic feet per second in the reach between the Evergreen and
Indian Bend Wash wasteways. The Evergreen wasteway is operated to
release intercepted flows in excess of 2,000 cubic feet per second
into a wash located about 5 miles east of Indian Bend Wash, and the
Indian Bend Wash wasteway is operated to release intercepted flows
in excess of 2,000 cubic feet per second into Indian Bend Wash up-
stream from Scottsdale. The canal bank may be breached at almost
any point by larger flows. The capacity of the existing Indian
Bend Wash channel downstream from the canal is about 1,500 cubic
feet per second.
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13. Topography and vegetation.--Elevations in the drainage
area range from 1,200 feet at the Salt River to about 3,000 feet
in the mountains. The elevation of Scottsdale is about 1,250 feet.
About 20 percent of the area is mountainous, the remainder being a
gently rolling desert plain. The plain has a general slope to the
southwest, which ranges from about 40 feet per mile in the lower
reaches to about 150 feet per mile in the upper reaches at the
base of the mountains,

14. Vegetation in the Indian Bend Wash drainage area above
the Arizona canal is sparse. Cactus, creosote bush, sagebrush,
and paloverde are the dominant desert plants. The area downstream
from the Arizona canal is served with irrigation water by the canal
and has been developed into productive farmland and landscaped
residential tracts.
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ECONOMIC DEVELOPMERT

15. Population.--The principal area affected by improvements
considered in this report extends for about 7 miles along both
sides of Indian Bend Wash from the Arizona canal to the Salt River.
The area includes the eastern part of the town of Scottsdale.
According to the U. S. Census, the population of the town of
Scottsdale increased from 2,032 in 1950 to 10,026 in 1960, repre-
senting a 10-year increase of nearly 400 percent. Estimates by the
taricopa County Planning and Zoning Department indicate that the
Scottsdale area with a 1950 population of less than 5,000 and a
1960 population of 32,700 would have a population of 86,000 by 1980,
which would represent a 20-year increase of about 160 percent.

16. Occupations and industries.--The economy of the Scotts-
dale area is closely interwoven with that of the Phoenix urban area.
Studies indicate that about 30 percent of the estimated 10,000
employed persons residing in the Scottsdale area commute to jobs
outside that area. In the Scottsdale area, the distribution of
remaining employed persons is about as follows: manufacturing, 28
percent; resorts, hotels, and tourist apartments, 16 percent; retail
trade, 16 percent; construction, 13 percent; personal services, 19
percent; and Government, schools, and utilities, 8 percent.

17. HManufacturing establishments in the Scottsdale area
include a major electronics center and research laboratory of
Motorola, Inc., and many small plants providing ceramics, handi-
crafts, textiles, and leather goods for the large tourist trade.
Another major occupation is the lodging, feeding, and entertain-
ment of the many tourists who visit the area, especially during
the winter season. Iliore than 2,000 rental units are available in
apartments, motels, and resorts. During the winter season alone,
the average length of stay is 10 weeks in apartment units and 3
weeks in resort units.

18. The overflow area of Indian Bend Wash contains a large
number of residences, 2 schools, and a major shopping center with 1l
shops and a service station.

19. Land use and development.--Intensive agricultural devel-
opment within the Indian Bend Wash basin stems from the Reclamation
Act of 1902 and the subsequent authorization of the Salt River
project. Urban development in the basin began with the establish-
ment of the townsite of Scottsdale in 1913.

20. The availability of irrigation water from the Salt River
project facilities resulted in an increasing agricultural develop-
ment not only for the Scottsdale area but also for the entire Phoenix
area. The amount of project land under cultivation reached a high
of 227,000 acres in 1940. For years, Scottsdale was primarily an
important center for the surrounding intensively developed
agricultural land.
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21. Shortly after World War II, the Phoenix metropolitan
area, including the Scottsdale area, began a trememdous urban,
commercial, and industrial expansion. As a result, the economic
life of the Scottsdale area became more closely associated with
that of the entire Phoenix area. Because of the increasing urban
development, agricultural activity decreased and most of the
agricultural development continuing in the Indian Bend Wash basin
is now confined to the Salt River Indian Reservation, which lies
to the east of Indian Bend Wash. The value of agricultural land
along Indian Bend Wash reflects its prospective use for residen-
tial purposes.

22. Water and power.--Domestic water for the Scottsdale area
is supplied by the city of Phoenix water system and private water
companies. Irrigation water for the Scottsdale area is obtained
directly from Salt River project facilities (Arizona canal and
appurtenant laterals) and by pumping from underground supplies.
Electric power is available from the Salt River project and from
the Arizona Public Service Company.

23. Transportation facilities.--Scottsdale is served by an
adequate net of local and State highways. U. S. highways for
transcontinental traffic pass through nearby Tempe and Phoenix.

A main line of the Southern Pacific railroad serves the area with
trackage through Phoenix and Tempe. The Sky Harbor Airport,
about 7 miles southwest of Scottsdale, provides complete local
and transcontinental air service.

16



CLIMATOLOGY

24. General.--The climate of the Indian Bend Wash drainage
area 1s subtropical and arid. Winters are mild with practically
no snowfall, and the summers are hot. The average length of the
growing season between frosts is about 280 days. Average wind
velocities are low to moderate except that high gusty winds may
accompany thunderstorms, usually occurring during July and August.
U. S. Weather Bureau records for nearby stations indicate a long-
term average temperature of about 70 degrees Fahrenheit, with the
temperature ranging from 17 degrees Fahrenheit in winter to 118
degrees Fahrenheit in summer.

25. Precipitation records.--Precipitation records are avail-
able for 18 rainfall stations in and near the Indian Bend Wash
drainage area. The only station in the drainage area is in Para-
dise Valley, with .records beginning in 1955. The longest record
in the general area is for Phoenix Post Office, with 84 complete
years of record during the period 1876-1960, inclusive. Two
recording gages are also near the area, the longest record -
beginning in 1901 - being also for the Phoenix Post Office.

26. The 90-year mean annual precipitation for stations in the
general area with records of more than 5 complete years ranges from
7.26 inches per year at Phoenix Indian School, about 10 miles west
of the basin, to 11.71 inches per year at Bartlett Dam, about 15
miles northeast of the headwaters of the basin. The 90-year mean
annual precipitation ranges from about 8 inches at the mouth of
Indian Bend Wash to about 14 inches in the headwaters, with an
average of about 93 inches for the basin,

27. Storms.--Three types of storms produce rain in the Indian
Bend Wash drainage area - general winter storms, general summer
storms, and local thunderstorms. The general winter storms, which
originate over the Pacific Ocean, are composed of polar Pacific and
tropical Pacific air masses moving eastward. Such storms, which
occur during the winter, reflect an orographic influence and,
though low in intensity, may last several days and cover the entire
basin. General summer storms result from an influx of moist tropi-
cal air from the Pacific Ocean or from the Gulf of Mexico. These
storms approach the Indian Bend Wash drainage area from the south
or southeast and produce heavy precipitation on large areas. Such
storms reflect some orographic influence. They usually occur during
late summer or early fall, and occasionally as early as July or as
late as February. Local thunderstorms, which are frequent summer
phenomena, cover comparatively small areas and have high rainfall
intensities of short duration, usually 3 hours or less.
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28. Floods may result from any of the three types of storms.
The largest flood on Indian Bend Wash for which an estimate of
peak discharge is available (August 1943) occurred as a result of
heavy rain from a summer thunderstorm. However, damaging floods
of record in adjacent drainage areas have resulted from general
winter storms and general summer storms.

29. Runoff data.--No runoff records are available for any
streams in the Indian Bend Wash drainage area. A recording stream-
gaging station sponsored by the Corps of Engineers was installed by
the U, S. Geological Survey in 1961 on Indian Bend Wash, near
Scottsdale, + mile upstream from the Arizona canal.
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FLOODS

30. Floods of record.--Records of discharge measurements for
past floods on Indian Bend Wash are limited to the flood of August
1943. The peak discharge of this flood was estimated at 15,000
cubic feet per second at the Arizona canal.

31. However, because floodflows along Indian Bend Wash would
be comparable to those along Cave Creek, a contiguous drainage area
to the west, the magnitude of past floods on Indian Bend Wash is
indicated to some extent by incomplete records of past floods on Cave
Creek. Large floods are known to have occurred along Cave Creek in
February 1905 and August 1921; small to medium floods in September
1916, Hovember 1919, January 1922, and August 1943; and minor floods
in 1935, 1939, 1945, 1951, 1955, 1957, and 1959.

32. Flood characteristics.--Iost floods in the Indian Send
Wash basin are of the thunderstorm type that occur unexpectedly,
with little time to warn affected communities of impending danger
that may result in loss of life and damage to property. However,
flooding can also occur from either general summer storms or general
winter storms over the area. Duration of flooding from thunder-
storms rarely lasts more than a few hours. Little streamflow occurs
except immediately following the heavier rains, because climatic and
drainage-area characteristics are not conducive to continuous runoff.

33. Because of steep gradients, streamflow in the mountains
increases rapidly in response to high-intensity rainfall and causes
high-peak debris-laden floods to debouch onto the valley plains
below. As the flow reaches the valley plains, it spreads out as
overland flow, and a considerable amount of flow is lost to stream-
bed percolation. The stream channels are generally poorly defined
and are adequate to accommodate only minor flows. The percentage
of impervious area, especially in the lower reaches of the drainage
basin, is increasing appreciably because of the urban developments
taking place. Vegetation, being sparse, has a negligible effect
on flood runoff.

34. Flood frequencies.--Because of the lack of adequate stream-
flow data for the Indian Bend Wash drainage area, discharge-frequency
curves were developed by making adjustments in the discharge-
frequency curve for Whitlow Ranch Dam on nearby Queen Creek to
reflect differences in drainage-area characteristics. The discharge-
frequency curve and more detailed information on its development are
included in appendix 4. The estimated frequencies of uncontrolled
floods of various magnitudes for Indian Bend Wash at Thomas Road are
listed in the following table:
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Estimated flood frequencies, Indian Bend Wash at Thomas Road

Number of times that flood would be
equaled or exceeded in 100 years

Uncontrolled peak
discharges

Cubic feet
per second
72 ,000%
40,000
19,000
12,500
7,600
2,900

1,500%*

0023-oo.n.-ona..o.oooooo..onooooooo-oo-oo.o-.o
le0cecocccovoscccaccosesscscenssssscesscccscnee
5¢0ceececcscccscesctcessccscsacecscsccccscancns
lo.o.olto.oQo.l.ooa.‘ooooo.o.oo..ooo-oo-c-ooll
2000e0ecccecocscscsesescccacccscasssccacscosce
50-0.-oo.o.-.ooo‘..oolooccoo‘olo..voc.o.‘.'nl.
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*  Standard project flood.
**  Nondamaging.

35. Standard project flood.--A standard project flood is an
estimated or hypothetical flood that might be expected from the
most severe combination of meteorological and hydrological condi-
tions that are considered reasonably characteristic of the geo-
graphical region involved, excluding extraordinarily rare combina-
tions. Such a flood could occur in the area considered in this
report if a storm equivalent in magnitude to that of the largest
storm of record in the general region were to center critically
over the drainage area when ground conditions were conducive to a
high rate of runoff. The magnitude of such a flood constitutes a
reasonable appraisal of the flood-producing potentialities of the
wash and is considered a reasonable upper limit in determining the
size of the flood for which flood-control improvements might be
designed.

36. Estimates of the magnitude of the standard project flood
in the area considered in this report are based on calculations of
runoff that would result if a storm having characteristics of the
August 19, 1954, thunderstorm, which centered over the Queen Creek
drainage area, were to center over the Indian Bend Wash drainage
area. Detailed information on the determination of the standard
project flood is given in appendix l. The peak discharges of the
standard project flood at pertinent points along Indian Bend Wash
are given in the following table:
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Estimated peak discharges of standard project flood on Indian Bend
Wash, Arizona

[T

Peak

Location discharge

se o0 oo

oo

Cubic feet

o

Along Indian Bend Wash: ¢ per second
At' Arigonateanal (stream mile 7)}icesecessisncscsssast 72,000
At Thomas Road (stream mile 3)ececsecssecsssccss o s 72,000
At mouth (excluding tributary flow entering the H

wash 'at Van Burell Bte Y. cvvossvndassvesss ivesiwsie s 73,000
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EXTENT AdD CHARACTER OF OVERFLOW AREA

37. Location and extent.--The overflow area affected by the
inprovements considered in this report consists of 3,100 acres
along Indian Bend Wash from the Arizona canal to Salt River, a
distance of about 7 miles. (See pl. 3.)

38. Type and value of property in overflow areas.--The devel-
oped areas subject to overflow by floods along Indian Bend Wash
include both urban and agricultural improvements. Information on
the type and value of improvements in the overflow area considered
is given in the following subparagraphss

(a) The 3,100-acre overflow area along Indian Bend Wash
ranges in width from about 2,000 feet at McDowell Road to almost
5,000 feet just downstream from the Arizona canal. In that over-
flow area, the present value of residential property - although
occupying only about 9 percent of the area - is estimated at about
48 percent of the total value in the area. The residential prop-
erty includes more than 900 homes, ranging in value from $10,000
to $18,000. A similar comparison shows that the present value of
agricultural property - although occupying about 48 percent of the
area - is estimated at only about 26 percent of the total value.
Agricultural property includes land, crops, farm buildings
(exclusive of dwellings) and equipment, fences, farm roads, and
livestock. Commercial and public developments and utility, street,
and highway improvements account for about 18 percent of the value
and about 3 percent of the overflow area. About 40 percent of the
overflow area is presently undeveloped.

(b) Past growth in the area under consideration, the growth
that is now taking place, and forecasts of future growth indicate
that future values over the next 100 years will be considerably
greater than present values. Analysis was made of (1) population
growth studies of the Phoenix urban area, (2) economic analyses
and projections for the city of Phoenix and Maricopa County, (3) a
comprehensive plan prepared for the town of Scottsdale by the lari-
copa County Planning and Zoning Department, and (%) estimates of
available space for expansion and of the availability of water
supply. Population projections were made for a 50-year period for
Maricopa County, the Scottsdale area, and the Indian Bend Wash
overflow area. DBecause of the large growth expected to occur in
the area during the next 50 years and the lack of suitable data to
predict growth in this area beyond 50 years, it was conservatively
assumed, for the purpose of this report, that the development and
population would remain constant during the 50- to 100-year period.
These analyses indicated that average future values in lMaricopa
County over the next 100 years (assuming 1961 price levels) for
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residential, commercial, public, utility, street, and highway
property would be about 115 percent greater than present values.
These analyses also indicated that growth in the Scottsdale area
would probably exceed the average growth in Maricopa County. It
was further conservatively assumed for the purpose of this report
that, over the next 100 years, the value of the property indicated
above; in the overflow area of Indian Bend Wash, would follow the
county pattern. The value of agricultural and undeveloped property
will decrease during the period to account for the lands used in
the increased development.

39. In order to reflect the 100-year period of development,
future values were discounted by the application of present-worth
factors. Additional information on the present and considered
average future development in the overflow area is given in appendix
4. A summary of the value of property in the overflow area is given
in the following table:

Summary of estimated value of property subject to damage by an uncon-
trolled standard project flood in the overflow area along Indian
Bend Wash

: Present : Average
: (1961) : future
Property ¢ value of ¢ wvalue of
: property :  property*
Residential. ... cdssesscosssossnssvasnnces s  $15,2005000% $32,800,000
CONMErCRaAlss o evcs s ssois ssesasonssssninsel 2,000,000 : 4,300,000
Public. sssesls ot @ma e ohe e b'n s n R SUPRE siaisisieTa s 1,200,000 ¢ 2,600,000
Farmland and improvementS..ceeeec.. eseaces? *%8,000,000 : *%6,200,000
O OPS s e s ofstee¥ets 56 sroivio sl ols » as s e sluntaidliotora s 300,000 ¢ 200,000
Irrigation Workssssssesscscsssos are s TeTets 818 1S 400,000 : 400,000
Highways, roads, and streetS.cceeecesssaess 1,000,000 2,100,000
Uit e5% 0% oo erasiaioions PSP R P M e ST I 1,300,000 2,800,000
Undeveloped ‘1atidi ¢ .o v-s oo s s sinaiorases st K2 000500052 1,800,000
Total 3,100/ GPEE) dites t-a s hies diisipe o ;1,800°OOO :__53,200,000

g The value of average future development for period 1961-2060
without additional flood control was discounted by using present-
worth factors.

**  Reflects the value of agricultural land susceptible to sub-
division for urban development.

*¥*% 1,200 acres of undeveloped land under present conditions.
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FLOOD DAMAGES

40. Damages from past floods.--No monetary estimates of
damages from past floods on Indian Bend Wash are available, prima-
rily because of the lack of major improvements in the overflow area
prior to 1950. Since 1950, although developments have increased in
the overflow area, only minor damages have been reported. idowever,
the occurrence of damaging floods in nearby drainage areas and the
increasing development along Indian Bend Wash have alerted local
interests to the need for protection against damage by similar
floods in the Indian Bend Wash drainage area. The flood of August
1943 caused considerable damage to the Arizona canal, but no mone-
tary estimate of damage to developments in the overflow areas was
made. However, a theoretical study was made of the probable over-
flow area resulting from a discharge of 15,000 cubic feet per
second reported at the Arizona canal for the August 1943 flood.

An analysis of damages that would occur from such a flood to both
present and estimated future development was then made. It is
estimated that the August 1943 flood would cause total damages
amounting to $1,050,000 if it were to occur under present condi-
tions, and $1,600,000 if it were to occur under average future

conditions.

41. Most of the development along Indian Bend Wash has taken
place during the last 10 years. The occupants of that area have
not witnessed a storm producing a large damaging discharge along
Indian Bend Wash during that time. The largest damaging flood
that occurred in recent years in the general area occurred in
August 1951 along Trilby Wash, about 20 miles west of Phoenix,
Ariz. At that time, a general sumer flood with a magnitude of
34,000 cubic feet per second caused damages estimated at
$2,850,000 (1951 prices) to a predominantly agricultural area.
Since both areas are in the same region of meteorological homogen-
iety, it is possible and probable that a storm such as the 1951
storm could occur over the Indian Bend Jash area. If that storm
had centered over the Indian Bend lJash drainage area, the result-
ant estimated discharge in Indian Bend Wash at the Arizona canal
would have been about 22,000 cubic feet per second, causing
damages under present conditions of about $1,800,000.

42. Damages from future floods.--dydraulic and economic

studies were made to determine the effect of floods of various
magnitudes on present and future development. In estimating the
damage from a single flood, consideration was given to the probable
extent of its overflow area; the type and value of property subject
to damage; and the extent of damage that would occur to each type
of property from floodwaters of computed depth and velocity. The
selected flood magnitudes range from a discharge that would cause

a small amount of damage to the discharge of the standard project
flood. The estimates of damages include physical damages, emer-
gency costs, and business and financial losses that would be

caused in the overflow area by floods of various magnitudes.
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43, In the following tables are given (g) pertinent informa-
tion on damages that, under present conditions, would occur to
various types of property as a result of the standard project flood
on Indian Bend Wash, and (b) a summary of estimates of damages from
future floods of various magnitudes in the overflow area.

Estimated damage resulting from a standard project flood along
Indian Bend Wash, Arizona

Damages based on
present (1961) conditions

‘ Present : =
: 3 : ergency 3
4 Property s (1961) ¢ Physical : costs and :
value ; Total

> ¢ damages : business :

5 s ¢ losses :
Residential....: $15,200,000 : $2,980,000 : $300,000 : $3,280,000
Commercialeeesss 2,000,000 : 300,000 : 80,000 380,000
BUbLiiCoyere stniesn's s 1,200,000 = 110,000 : 11,0002 121,000
Farmland and $ H : s

improvements..: 8,000,000 ¢ 140,000 14,000 ¢ 154,000
CropSsisiseasenses 300,000 ¢ 100,000 : 34,000 ¢ 134,000
Irrigation s s s :

WOrkSseeeseices 400,000 : 70,000 2 45,000 s 74,000
Highways and : S : :

roadSeeesovess s 1,000,000 70,000 : 24,000 : 94,000
UtilitieSseeeesd 1,300,000 ¢ 30,000 3 3,000 : 33,000
Undeveloped : S : :

1atid e e sseeeieis 3 2,400,000 0 O 0

Totale eeeime s 31,000,000 .5 . 3,800,000 3 470,000 ¢ 4,270,000
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Summary of the estimated damages from future floods of various magnitudes

along

Indian Bend Wash

Damages based on present (1961)
developments and price levels

Total damages
based on

: : mmergency 3 : present worth
: ¢ Physical ¢ costs and 3 : of average
$lood. wagndtude : damages ¢ business : Total future
st : losses 3 : developments*
Cubic feet per second : : ) 23 :
¥%72 0000 00seoesnsnseennseeesd $3,800,000 : $470,000 : $4,270,000 2 $7,060,000
20,000s:ssssenvecinissspesed 1;060:000 % 160,000 ¢ 1,220,000 = 1,839,000
8500000 20008000000 s wialiessis 550,000 ¢ 110,000 : 660,000 990,000
1’5006'0000oa-cooo-..onnoo: 0 H O : 0: 0
*  For period 1961-2060 without additional flood control (based on 1961 price levels).

*¥  Standard project flood.

Notet Flood magnitudes are measured at Thomas Road.




44, Average annual flood damages.--A curve was drawn showing
the relationship between peak discharge and resultant damages
under conditions of average future development for the overflow
area along Indian Bend Wash. The curve was combined with the
discharge-frequency curve described under a preceding heading,
“Flood frequencies,® to obtain a damage-frequency curve. The
discharge-damage curve and the damage-frequency curve are shown
on plate 2 of appendix 4.

45. The area under the damage-frequency curve represents the
estimated average annual flood damage. The average annual flood
damages, based on present and average future value of development,
are shown in the following table:

Estimated average annual future damages in the overflow area along
Indian Bend Wash, Arizona

Average annual

ey Jec so oo

damages
Under present (1961) development..... W, Wi s 2 oy o $330,000
Under average future development....... S o Biae. s o e e *550,000

* Based on (a) the value of average future development (1961-
2060) after discounting by using present-worth factors and (b)
1961 price levels.

L46. Intangible flood damages.--In addition to the tangible
damages evaluated in this report, serious damages not susceptible
of monetary evaluation would result from future floods in the over-
flow areas considered in this report. Such intangible damages from
future floods would result from loss of life; interruption of
delivery of water through the Arizona canal, with resultant inter-
ruption of deliveries of irrigation water and of deliveries to the
Phoenix municipal water system; isolation of the Indian Bend Wash
area from the remainder of the metropolitan area of Phoenix;
interruption of homelife and school and other normal community
activities; and general lowering of community morale.
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EXISTING CORPS OF EWGINEERS FLOOD-CONTROL IMPROVEMENTS

47, HNo existing flood-control project in the Indian Bend
Wash drainage area is under the jurisdiction of the U. S. Army
Corps of Engineers. The improvements being considered for
construction would not be affected by any other improvements in
the Gila River basin.

48. However, discharges from the considered improvements
would empty into the Salt River channel to be cleared under the
existing Corps of Engineers® project for the Gila and Salt Rivers
levee and channel improvement. That project, which was authorized
by the Flood Control Act of July 14, 1960, would include (a)
levees along the Salt River in the vicinity of Phoenix and Tempe,
Ariz., (b) a cleared floodway along the Salt and Gila Rivers
between Granite Reef and Gillespie Dams, and (c) low-flow or
pilot channels along parts of the cleared floodway. (See H.

Doc. 279, 86th Cong., 2d sess.)

TMPROVEMENTS BY OTHER FEDERAL AND NON-FEDERAL AGENCIES

49, Ho improvements for the control of floods in the Indian
Bend Wash basin have been constructed by either non-Federal
agencies or other Federal agencies. iowever, the Arizona canal,
a unit of the Salt River project that conveys irrigation water
from Granite Reef Dam on Salt River to lands north of the river,
exteunds in an east-west direction across the drainage area and
intercepts flows not exceeding its capacity. The canal has a
capacity of about 2,000 cubic feet per second in the reach
between the Evergreen and Indian Bend wasteways. Its capacity to
handle floodflows is dependent upon the amount of water in the
canal and the ability of operators of the canal to discharge
irrigation water into the wasteways at time of floodflows.
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IMPROVEMENTS DESIRED

50. Public hearing.--The district engineer held a public
hearing at Phoenix, Ariz., on December 9, 1959. The hearing was
attended by 178 persons, including interested private citizens and
representatives of various agencies of the Federal Government, the
State of Arizona, and Maricopa County. The hearing was held to
gather information regarding flood control for Phoenix, Ariz., and
vicinity, including New River. Indian Bend Wash is in the Phoenix
metropolitan area.

51. Improvements desired by local interests.--At the public
hearing, local interests, including Maricopa County, the cities of
Phoenix and Scottsdale, and the Salt River project (all represented
by the Flood Control District of Maricopa County), presented a plan
of improvement providing for channelization of Indian Bend Wash.

52. Reasons advanced in justification of improvements desired.--
Representatives of local interests stressed the need for control of
floods along Indian Bend Wash. Such flood control would (a) prevent
inundation of a highly developed residential area in the town of
Scottsdale and adjoining areas, (b) prevent interruption of the
delivery of irrigation water in the Arizona canal, and (c) prevent
interruption of highway and street traffic.

FLOOD PROBLEMS AND RELATED PROBLEMS

53. A serious flood problem exists along Indian Bend Wash,
especially downstream from the Arizona canal, because of the inade-
quate capacity of the stream channel. Because the area is developing
rapidly, future floodwaters could cause recurrent damage of much
greater proportions to land and improvements along the wash than
formerly occurred. Damage would be caused principally by inundation
and by debris deposition. lost of the damage would occur to resi-
dential and business property. However, considerable damage also
would occur to agricultural, irrigation, public, highway, and
utility properties. Water-conservation problems or other problems
related to flood problems are not of sufficient magnitude to warrant
detailed investigation in connection with this flood-control survey.
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PLANS OF IMPROVEMENT CONSIDERED

54. General.--Because of a lack of suitable reservoir sites
and because of high evaporation rates and relatively low average
annual rainfall, no consideration was given to a Federal multiple-
purpose project providing for water conservation, hydroelectric
power, fish and wildlife development, or recreational development
in addition to flood control. However, interruption of delivery
(via the Arizona canal) of water diverted at Granite Reef Dam
because of damages to the canal in and adjacent to the Indian
Bend wasteway would be prevented by operation of the recommended
improvements.

55. Consideration was given to the construction of deten-
tion basins. However, a reservoir located just upstream from
the Arizona canal would involve excessive rights-of-way costs
and a high cost of dam construction. A reservoir located above
the presently developed area would not provide an adequate
degree of control of floods along Indian Bend Wash downstream
from the Arizona canal.

56. Plan proposed by local interests.--The plan proposed
by local interests for the protection of lands along Indian Bend
Wash provides for a channel extending for about 16 miles gener-
ally along Indian Bend Wash from a point in the vicinity of Bell
Road (an east-west road about 4 miles north of Shea Blvd.) and
48th Street to the confluence with the Salt River.

57. Plans considered.--Two plans of improvement were
considered for the protection of the area. The recommended plan
of improvement provides for the construction of a channel improve-
ment along Indian Bend Wash from the Arizona canal to the Salt
River. Channelization of Indian Bend Wash north of the Arizona
canal to Bell Road was considered but could not be economically
justified. The alternative plan considered would have provided
for the interception of Indian Bend wWash flows and the diversion
of these flows in a southeasterly direction to the Sz1t River.

58. Indian Bend Wash channel improvement (recommended
plan).--The Indian Bend ilash channel improvement meets the needs
for flood control in the Scottsdale area, as expressed by local
interests. The major feature of the recommended plan (see pl. 3
of main report and pls. 1, 2, and 3 of appendix 2) would be a
concrete-lined channel about 7 miles long, starting at the
Arizona canal and extending in a southerly direction to the Salt
River. The design flood of 40,000 cubic feet per second would
be controlled by the improvement.

59. Two earth levees would be required just upstream from
the Arizona canal to collect and direct the floodwaters toward
the channel. The levees would be designed so as not to be over-
topped by a standard project flood. The Arizona canal would be
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siphoned under the channel improvement by means of a box culvert,
about 700 feet long, comprising 4 - 11 by 1l feet barrels. The
capacity of the siphon would be 2,000 cubic feet per second. A
gated structure would be provided at the head of the siphon to
control canal flows. The headworks could be regulated to completely
stop all flow in the canal past that point and shunt it through a
gated wasteway into the Indian Bend Wash channel. The concrete-
lined channel would be about 7 miles long and would have a trape-
zoidal sectlon with a bottom width of 14 feet and side slopes of one
vertical on 2% horizontal. The depth of the channel would vary from
23.5 feet to 26 5 feet. The channel would be excavated entirely
below the natural ground. At the downstream end, an outlet transi-
tion consisting of a leveed channel section would be provided to
direct the flows into the proposed cleared channel of the Salt River
and to dissipate energy. The levees in the transitions would be
revetted on the channel side. The bottom of the outlet transition
would be paved with stone.

L

60. Bridges would be provided at Camelback Road, Indian School
Road, Thomas Road, McDowell Road, and Van Buren Street. All sewer,
water, gas, electric, and other utility lines interfering with the
construction would be relocated. A restrictive easement would be
required for all lands between elevation 1,290 feet and the collec-
tion levees in the area north of the Arizona canal to provide for
ponding of water during design flood conditions. Permanent rights-
of-way would be required for the collecting levees. Rights-of-way
required for the channel section would vary from 170 feet to 180
feet in width.

61. Indian Bend Wash diversion levee (alternative plan con-
sidered).--Consideration was also given to a plan involving the
diversion of floodflows above the Arizona canal from Indian Bend
Wash southeasterly to the Salt River. The improvement would con-
sist of an earthfill levee about 11 miles long and about 16 feet
high above the natural ground surface. The levee would cross the
Arizona canal about 1,600 feet upstream or easterly of the Evergreen
wasteway and would deliver flow to the Salt River just upstream from
that point. Standard project flows, ranging from 55,000 cubic feet
per second at the upstream end to 72,000 cubic feet per second at the
lower end of the levee, would be intercepted and diverted to the Salt
River. In order to accommodate these flows behind the levee, a flood-
way width varying from 2,200 feet to 2,400 feet would be required. A
bridge for the Phoenix-Payson-Beeline Highway and six road ramp cross-
ings of the levee would be provided.

62. Preliminary considerations indicated that this plan might be
superior to the recommended plan. Preliminary estimates indicated that
the cost of this alternative plan would be $4,600,000 (iiovember 1961
prices),of which $2,400,000 would be for construct1019 $1,500,000 for
rights-of-way, and $700,000 for relocations of utilities, highways, and
irrigation facilities. Average annual benefits were estimated ot
$630,000, of which $495,000 would accrue along Indian Bend Wash and
$135,000 in the Evergreen area to the east of Indian Bend Wash. Average
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annual charges were estimated at $184,000 and the benefit-cost
ratio was computed at 3.4 to 1. However, a large portion of
the length of the diversion levee would have been located on
lands within the Salt River Pima-Maricopa Indian Reservation,
just uphill from the Arizona canal. When the alternative plan
was presented to local interests, strong objections were raised
by the Salt River Pima-iHaricopa Indian Tribe and by the Bureau
of Indian Affairs, as follows:

(2) The levee proposed under the alternative plan would
dissect an area proposed by the Pima-Maricopa Tribe for future
development. (A master plan has since been developed for the
area, embracing residential and commercial developments.) The
Pima-Haricopa Community Council believes that the diversion
levee and the required easements for its floodway (about 1/2
mile wide) would impair the reservation lands so that the
ﬁevelopment plan would not be workable.

(b) The Pima-Maricopa Community Council stated that the
adverse effect on their land would be considerably greater
than the beneficial effect they would enjoy from flood control
if the diversion levee were built. They pointed out that
Indian Bend Wash flows originate on lands outside the Indian
Reservation and they object to sacrificing their lands to
provide protection primarily to non-Indian lands. They
indicated that a plan of improvement providing protection to
their land should be located upstream from their lands.

(g) The Community Council did not agree with the esti-
mated costs for rights-of-way. They pointed out that the
estimated average value per acre for the rights-of-way
amounted to about $300, whereas they believed that average
values substantially higher than that amount should be
applied. They contended that as their development plan
materializes (and they felt rather strongly that the plan
would be realized) the Indian lands would achieve a value
equal to that of desirable land in the Scottsdale area,
worth about $3,500 per acre.

(d) Land tenure arrangements in the reservation would
complicate the situation. The lands through which the levee
and floodway would pass are allotted lands. If the diversion
levee were to be built, reallocation of remaining reservation
land would have to be made so that individual affected
members of the tribe would receive other land allotments of
equal value. The ramifications of this problem are very
great since most of the desirable land in the reservation has
been allotted and most of the remaining land is mountainous.

63. Because of the strong objections raised by the Salt
River Pima-iaricopa Indian Tribe and by the Bureau of Indian
Affairs, no further consideration was given to the diversion
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levee plan. It was recognized that the diversion plan would not
be consonant with the proposed developments being planned by the
Community Council. An adequate estimate of the justification of
the diversion plan would be dependent to a large degree upon the
actual costs of rights-of-way. Recognizing the objections of the
Indian tribe, it was realized that actual costs for rights-of-way
would have to be determined by a Federal court and it is impossible
to forecast an equity determination involving Indian land. If the
court were to decide the rights-of-way costs were in line with the
values estimated by the Indian tribe, the diversion plan would not
be as favorable, economically, as the recommended plan. The
problem of acquiring necessary easements or rights-of-way without
the cooperation of the Indian tribe would become impracticable.
Since the recommended plan provides economically feasible protec-
tion to the area along the Indian Bend Wash, further detailed
studies were restricted to that plan.
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MULTIPLE-PURPOSE FEATURES

64. lNo storage for water conservation was included in
project plans. iHowever, the recommended plan is designed in
such a way as to allow some floodflows or irrigation return
flows to be delivered to existing canals downstream from the
Arizona canal.

65. All lands for the project would be supplied by local
interests. These lands would be administered by local interests
in connection with their operation and maintenance of the project.

ESTIMATES OF FIRST COST AND ANMNUAL CHARGES

66. Estimates of first cost.--The estimated first costs of
the recommended improvements include expenditures for preauthori-
zation studies; for construction of channel works; for construc-
tion, relocation, or modification of roads, utilities, and
bridges; and for acquisition of rights-of-way. DLstimates of the
costs were based on prices prevailing in November 1961. Allow-
ances were made for the cost of engineering, overhead, inspection,
and contingencies.

67. Details of the estimated first cost of the improvements
under the recommended plan are given in appendix 3 and a summary
of these costs is given in the following table.

Estimated first costs of Indian Bend Wash channel improvement
(recommended plan) based on November 1961 prices

Plan : Cost
Federal...‘....o..l.....‘....."...l..I...ll. ..... .Ol: *$?’250,000
= R I CT o 15 loieiale s ore sl telo5)s 5 ete lntal sTe s s e lals le RN aliol o iy o tn et e etialalelis 1,770,000

Potal. e sisenanersseis o8 5 8 ST R T 8 S Rl o3 9,020,000

.

* Does not include $60,000 expended for preauthorization studies.

68. Estimates of annual charges.--The estimates of annual
charges for the improvements considered in this report include
(a) interest on the total investment, (b) amortization of the
total investment in 100 years, and (c) average annual costs of
maintenance and operation. The annual charges were computed using
a 2-5/8 percent interest rate. Because the interest rate used is
less than the fair rate of return (5 percent) of land in the area,
an adjustment was made for the net loss of productivity of land to
be used for the improvement.
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69. Construction of the recommended improvement is estimated
at 2 years. However, benefits would accrue as construction proceeds
and no interest on the first cost during construction was charged.
Estimates of investment and of average annual charges for the recom-
mended plan are given in the following table:

BEstimated investment and average annual charges, Indian Bend Wash
channel improvement, recommended plan (based on HWovember 1961

prices)
(a) Federal first cost and total investment.......... $7,250,000
? (b) Federal annual charges.

(1) Interest, 2-5/8 percent on item (a)eeceeess. 190,300

(2) Amortization of Federal investment in

, 100 years at 2-5/8 percent (.00213)
bime st (8)5w s soms snwoits o olite 5w laieins 15,400
(3) Total Federal annual charges..... s eTodni S 205,700
(c) DNon-Federal first cost and total investment...... 1,770,000

(d) Non-Federal annual charges:
(1) Interest, 2-5/8 percent on item (C)eeeeeec... 46,500
(2) Amortization of non-Federal investment

in 100 years at 2-5/8 percent (.00213)

CEmeBRUTEIINC ) o 45 viataions o0 o matenmiiales & ik aitais 3,800

(3) Net loss of productivity of land,
2-3/8 percent times $600,000ccc0cecocaoss 14,250
(4). Maintenance and operations...sussssteonsven e ___22,000
(5) Tot<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>