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of Arizona Press.
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Survey Water Supply Paper No. 1313.

Title page from T.A. Hayden. A Study of the Water Supply of the Salt River
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Excerpt from 1899, “Surface Water Supply of the U.S. - Colorado River Basin,”
U.S. Geological Survey Water Supply Paper No. 38.

Excerpt from 1901, “Surface Water Supply of the U.S. - Colorado River Basin,”
U.S. Geological Survey Water Supply Paper No. 66.
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LS. Geological Survey Water Supply Paper No. 85.
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Douglas E. Kupel
City of Phoenix
Law Department
200 W, Washington, Suite 1300
Phoenix, AZ 85003-1611
{602} 495-5853

EDUCATION

Ph.D. - History, Arizona State University, Tempe (May, 1995).
Dissertation title: Urban Water in the Arid West: Municipal Water and
Sewer Utilities in Phoenix, Arizona.

M.A. - History, University of Arizona, Tucson {May, 1986)
Thesis title: Diversity Through Adversity: Tucson Basin Water Control Since
1854

B.A. - History, University of Oregon, Eugene (March, 1979)

TEACHING EXPERIENCE

Courses taught:

GateWay Community College (Phoenix)
Western Civilization since 1789
US History to 1870

Phoenix College:
US History to 1870

Courses qualified to teach:

U.S. History Survey (pre- & post- 1870}
Western Civilization

American West

Arizona History

Urban History

Environmental History

Latin America.

Certified Community College Instructor, Arizona



PUBLIC HISTORY EXPERIENCE

City of Phoenix Law Department, Phoenix, Arizona (4-11-88 to present).
Historian for City Attorney’s Office, Civil Division. Organized and directed
historical research for litigation in the area of environmental law and natural
resources. Main project is compiling historic information for the Gila River
Stream Adjudication, a large water rights lawsuit involving thousands of
claimants. The adjudication is part of a team litigation effort under the
direction of two attorneys and in conjunction with other technical experts,
legal assistants, and administrative personnel. Other ongoing projects
include research into the deregulation of the electrical utility industry, an
examination of the potential navigability of Arizona’s rivers and streams, and
research into waste water treatment methods. This technical and analytical
position entails the frequent preparation of oral and written reports on policy
issues presented to top city management and elected officials.

Arizona State Historic Preservation Office, Phoenix, Arizona {1-27-86 to 4-8-88).
Historian for state agency, a division of Arizona State Parks. Coordinated
National Register of Historic Places program. Reviewed, edited, and wrote
National Register nominations. Reviewed Federal and state projects for
compliance with applicable historic preservation legislation. Monitored
historic preservation fund grant projects. Continue to serve Arizona State
Parks in a volunteer capacity as a reviewer for its Arizona Heritage Fund
Project grant applications,

Consulting Archaeologist and Historian (1979-1986)
During this seven year period worked on a large number of contract projects
as a consulting historian and archaeologist. This project work included a
wide variety of jobs and employers. Government employers included the
National Park Service’s Historic American Buildings Survey and Historic
American Engineering Record, the University of Arizona, the Arizona
Historical Society, the California State Department of Transportation, the
California State Department of Parks and Recreation, and the State of
Nevada Department of Transportation. Private employers included Cultural
and Environmental Systems (Tucson}, Linda Laird and Associates {Tucson),
Acuna-Coffeen Landscape Architects (Tucson), TerraMar International
Services {Tucson), Roth and Associates {San Diego), Wirth Environmental
Services (San Diego), Larry Seeman Associates (Newport Beach, CA},
Regional Environmental Consultants {San Diego), Carolina Archaeological
Services (Columbia, South Carolina), Heritage Environmental Services (San
Diego), Archaeological Pianning Collaborative {(San Diego), Paul G. Chase and
Associates (Escondido, CA}, and Multi-Systems Associates {San Diego).



PROFESSIONAL AFFILIATIONS

Arizona Archaeological and Historical Society

Arizona Archaeological Society ‘

Arizona Preservation Foundation (Board member, former President)
Arizona Historical Foundation

Arizona Historical Society

Coordinating Committee for History in Arizona

National Council on Public History

National Trust for Historic Preservation

Organization of American Historians

Society of Historical Archaeologists

Society of Professional Archaeologists {certified archaeologist)

AWARDS
1995 Special recognition award for the best National Register of Historic Places
nomination prepared for a historical property. Presented by the Arizona

Historic Sites Review Committee.

1994 James E. Officer prize for best paper on Arizona’s Hispanic history at the
Arizona Historical Convention. Presented by the Arizona Historical Society.

1987 Best paper delivered at the Arizona Historical Convention. Presented 'by the
Arizona Historical Society.

1981 Full scholarship to the University of South Carolina. Presented by the
Federal Highway Administration.

WRITING PROJECTS

Academic Papers and Reports:

1996 “Taking a Bath: Civic Improvement in Clifton,” Journal of Arizona History 37:
(Autumn, 1996): 269-282.

1996 Taking a Bath: Civic Improvement in Clifton. Paper presented before the
Arizona Historical Society Convention, April 27, 19986.

1995 Book Review of Indian Water in the New West edited by Thomas R.
McGuire, William B. Lord, and Mary G. Wallace, published in Journal of
Arizona History 36: (Winter, 1995): 415-420.




1995

1995

1894

1994

1994

1994

1993

1992

1992

1991

1991

1980

1988

Urban Water in the Arid West: Municipal Water and Sewer Utilities in
Phoenix, Arizona. Ph.D. dissertation, Arizona State University.

"Patagonia: Jewel of the Sonoita Valley,” Journal of Arizona History
36:1(Spring, 1995): 55-82.

Water and Wastewater History, City of Phoenix. Paper presented before the
American Public Works Association Arizona Chapter Summer Workshop,
July 25, 1994,

Tempe’'s First Families: Soza, Sotelo and Elias. Paper presented before the
Arizona Historical Society Convention, Aprii 23, 1994.

Book Review of Turning on Water with a Shovel: The Career of Flwood

Mead, by James R. Kluger, published in Journal of Arizona History 35:2
(Summer, 1994): 219-220.

Book review of Old Crosscut Canai, by Fred Anderson, published in The
Public Historian 16:1 (Winter, 1994): 88-90.

Book review of American indian Water Rights and the Limits of Law, by
Lioyd Burton, published in Western Legal History 6:2 (Summer/Fall, 1993):

235-236.

Book review of Water Politics: Continuity and Change, by Helen Ingram,
published in the Journal of Arizona History 33:1 (Spring, 1992): 110-112.

Convenience or Necessity? The Phoenix Sewer System, 1870-1912. Paper
presented before the Arizona Historical Society Convention, April 30, 1992,

Book review of Beyond the Wasatch: The History of lrrigation in the Uinta
Basin and Upper Provo River Area of Utah, edited by Gregory D. Kendrick,
published in The Public Historian 13:1 (Winter, 1991): 92-94,

Historical Research and Litigation in the Municipal Environment. Paper
Presented at the 13th Annual Conference of the National Council of Public
History, May 4, 1991.

Search for Documentation: The Tucson Groundwater Experience. Paper
Presented to the Water in the 20th Century West Symposium, March 31,
1990,

The Drive for Municipal Ownership: Phoenix Water Works, 1898-1907.
Paper Presented before the Arizona Historical Society Convention, March 21,
1989.



1987 Arizona Water History Archives Project. Prepared for University of Arizona
Library, December 3, 1987.

1987 Persistent Perceptions: Ideology of Modern Water Use. Paper Presented
before the Arizona Historical Society Convention, April 4, 1987.

1986 Diversity Through Adversity: Tucson Basin Water Control Since 1854,
Master’s Thesis, University of Arizona, Tucson.

1986 Mythology and Technology in Western Water Development. Paper Presented
before the Phi Alpha Theta History Honor Society Regional Meeting, May 5,
19886.

1985 University of Arizona Architectural Development. Paper Presented before the
Arizona Historical Convention, May 3, 1985.

1985 University of Arizona National Register District Nomination Form (with Robert
C. Giebner, David Blackburn, and Adelaide Elm).

1983 Plank Road Discontiguous District Nomination form (with Pat Welch and Lisa
Capper).

1981 A Modern Material Culture study: South Carolina’s Migrant Farmworkers.
Institute of Archaeology and Anthropology, University of South Carolina,
Columbia.

1981 Historic Preservation and Mass Transit Planning. American Society for
Conservation Archaeology Report 8: {3):8-19 (with Dale E. Hicks).

1980 Conservation Management Strategies: State Departments of Transportation.
Department of Anthropology, University of South Carolina, Columbia.

1979 Spaniards in Early Oregon. Paper presented to the Gran Quivera Conference.

Prepared for Private Consulting Firms:
19985 National Register Nomination of the Laveen School Auditorium, Laveen,
Arizona. Laveen Elementary School District No. 59. Laveen.

1988 National Register Nomination for City-County Building, Phoenix, Maricopa
County. Gerald A, Doyle and Associates, Phoenix.



1985

1985

1984

1983
1983
1983

1980

1980

1980

1979

Historical and Archaeological Character, Fort Lowell Park Master Plan.
Acuna-Coffeen Landscape Architects, Tucson.

San Xavier Historic Artifact Analysis. Cultural and Environmental Systems,
Tucson.

Diversity Through Adversity: Water Control at San Xavier. TerraMar
International Services, San Diego.

Plank Road Research. Wirth Environmental Services, San Diego.
Picacho Basin Historic Research. Wirth Environmental Services, San Diego.
Miguel Substation Historic Research. Wirth Associates, San Diego.

Final Report of the Rincon, et al., Cultural Resource Survey; Jamul. Regional
Environmental Consultants, San Diego {(with Paige Talley).

Final Report of the Rincon, et al., Cultural Resource Survey: La Jolla.
Regional Environmental Consuitants, San Diego (with Paige Talley).

Final Report of the Rincon; et al., Cultural Resource Survey: Pala. Regional
Environmental Consultants, San Diego (with Paige Talley).

Cultural Resource Study of a Proposed Electrical Transmission Line from
Jade to the Sand Hills, Imperial County, California. Regional Environmental
Consultants, San Diego (with Carol Walker).

Prepared for the California Department of Transportation:

1984

1984
1984

1984

1983

1983

A Proposal to Construct a Plank Road Exhibit at the Proposed Imperial Safety
Roadside Rest.

Historic Property Survey Report, Proposed Sand Hills Interchange.
Request for Determination of Effect, Plank Road.

First Addendum Archaeological Survey Report, Proposed Sand Hills
interchange.

Historic Property Survey Report, Proposed MTDB East Urban Transit
Corridor.

Architectural Survey Report, Proposed MTDB East Urban Transit Corridor.



1983

1982

1982

1982

1982

1981

1981

1981

Request for Determination of Eligibility, La Mesa Depot (with John W.
Snyder).

The Calhoun Street Parking Lot: A Historical and Archaeological
Investigation of Block 408, Old Town San Diego.

Archaeological Survey of the Old Town Maintenance Station, Blocks 363,
364, 378, 396, 397, Old Town San Diego.

Archaeological Survey Report of the Old Town Excess Parcel Sale, Blocks
379, 380 and 395, Old Town San Diego.

Archaeological Survey Report of the Calhoun Street Parking Lot, Block 408,
Old Town San Diego.

Proposed Archaeological Phase |l Excavation at SDi 8873H (with Joan M.
DeCosta).

Historical and Archaeological Investigation of a Proposed Old Town Excess
Parcel Sale, Blocks 379, 380, and 395. Old San Diego.

Historical Evaluation of the Sunset Street Property, Lot 1, Block 384, Oid
San Diego. :
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THOMAS BUSCHATZKE
City of Phoenix Law Department
200 West Washington, Suite 1300
Phoenix, Arizona 85003-1611
(602) 495-5874

Education
28 credit hours in Master of Science program in geology at Arizona State University, 1978-1982

B.S. Geology, State University of New York, May, 1977.

Experience

City of Phoenix Law Department, Phoenix, Arizona. Hydrologist in the Civil Division of the Law
Department. Provide hydrologic, technical and administrative expertise to the Law Department and
city management regarding all aspects of the City’s water rights, water supply and water use, Major
responsibilities include the Gila River general stream adjudication and the establishment of water
rights and use for a new water appropriation to be developed by Modified Roosevelt Dam, 3/17/88 -
present.

State of Arizona, Department of Water Resources, Phoenix, Arizona. Began as Water Resources
Specialist and progressed to Water Resources Program Supervisor. Highest level of responsibility
included the development and publication of Hydrographic Survey Reports on watersheds within the
Gila and Little Colorado Rivers and on Indian reservations. These reports contained hydrologic,
technical and water rights data as part of the technical assistance rendered by the Department of
Water Resources to the courts for the general stream adjudications. Collected, compiled and
analyzed data for inclusion in those Hydrographic Survey Reports at varying levels of responsibility
in positions leading up to Water Resources Program Supervisor. 2/84 - 3/88

Bureau of Reclamation, Arizona Projects Office, Phoenix, Arizona. Water Rights Examiner
responsible for examining eligibility for Central Arizona Project allocations. 1/84 - 2/84.

Arizona Department of Water Resources, Phoenix, Arizona. State Service Intern responsible for
verification and determination of the extent of grandfathered groundwater rights within the Phoenix
Active Management Area. 2/82 - 12/84

Woodward-Clyde consultants, San Diego, California. Responsibilities included investigation and
classification of soil samples for engineering properties in a laboratory, logging drill cores in the
field and performing in-situ soil density tests. 5/79-8/79

Soil Mechanics Drilling Corp. Seaford, New York. Geologist responsible for measuring
groundwater levels and mapping the groundwater table, performing percolation tests, logging drill
cores, mapping stratigraphy using soil and rock samples, performing in-situ soil density tests and
investigation of potential sites for preparation of job bids. 1/78 - 8/78

Professional Affiliations

American Water Resources Association
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IN THE DISTRICT COURT OF THE TEIRD JUDICIAL DISTRICT
OF THE TERRITORY OF ARIZONA, IN AND
FOR THE COUNTY OF MARICOPA.

Vel o depgbdemmen Tt e Y

PATRICK T. HURLEY, Cee 5 “,\
 Plointiff, - |
THE UNITED STATES OF AMERICA,
L Intervenor, > NO. 4564’
Against .
CHARLES F. ABBOTT and Four R DECREE‘

Thousand Eight Huidred Others,
" Defendants, J

This cause having come on regularly to be heard upon the complaint

of the Plaintiff, -the Pertition in Intervention and Cross Complaint of the

United States of America, and upon the Pleas and Answers of various de-

g : fendants herein, and upon the defauit of certain defendants in appearing

fe and znswering; the Plaintiff appearing herein by Messrs. Joseph H. Kibbey,

. and Roy S. Goodrich, his attorneys, The United States of America by Mr.

¥ J. L. B, Alexander, United States Attorney for the Territory of Arizona,

and various defendants by Messrs. Anderson & Anderson, C. F. Ainsworth,

Thomas Armstrong, Jr., A. C. Baker, Walter Bennett, Alexander Buck,

Lysander Cassidy, Chalmers & Wilkinson, Christy & Lewis, E. S. Clark,

Frank Cox, J. W. Crenshaw, J. K. Doolittle, E, B. Goodwin, P. H. Hayes,

J. M. Jamison, W. J. Kingsbury, J. H. Langston, A. D. Leyhe, Reese M.

Ling, Frank F. Lyman, B. E. Marks. O'Neill & McKean, J. C. Phillips,

Thomas J. Prescott, C. H. Rutherford. G. W. Silverthorn, and Charies

Woolf, their attorneys, and the Court having heard the evidence and the

- proofs, and having duly considered the same and being fully advised in the

e premises and having filed its decision in writing herein, with accompanying
v tables,

AL IT IS ORDERED., ADJUDGED AND DECREED, That the various

parties hereto, and their successors in interest be, and they hercby are.
entitled to divert or to have diverted from the water flowing in the Sait
River to and upon the land owned or possessed by them as their interest
may appear, for beneficial use upon such land, such amount of water as

-l
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may be necessary and proper for the economical and successiul irrigation

- and cultivation of such land, in area and extent, and in duration, and accord-
ing to the relative rights in priority of appropriation, and in the amount,
manner and form as shown, set forth and determined in the following
decision herein of this date, and the tables annexed thereto, which decision
and accompanying tables are hereby made a part of, and are to be consid-
ered as incorporated in, this Decree and to which reference is hereby made
for exact and particular description and provision,

AND IT IS FURTHER ORDERED, ADJUDGED AND DECREED,
" That Frank P. Trott, be and he hereby is appointed Commissioner of this
Court to execute and to carry out the provisions of the decision and decree
herein, with the powers and duties as in said decision more fully set forth,
subject at all times to the control and supervision of the Court, and the said
Commissioner shall be paid as'compensation for his services by the owners
of the land, through the canal agencies semng thcm, the amount and in the
manner as in said decision specified. .

The Plaintiff and the United States of America, intervenor, sha.ll each
recover as against the defendants their costs to be taxed.

The Court retzins jurisdiction of the cause and of the issues embraced
herein and, upon good canse shown, may from time to time modify, enlarge.
or abrogate any portion or feature of this decree, or of the decision and
tables Aled herewith as 2 part hereof, by order or supplemmta! judgment or
deeree to be entercd at the foot hereof.

This Det:ree, and the Provisions of the Decision herein, shall become
- effective on and after April 1st, A. D. 1910,

Dated, Phoenix, March 1, 1910. .

EDWARD KENT,
Judge.
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IN THE DISTRICT COURT OF THE THIRD JUDICIAL DISTRICT
' OF THE TERRITORY OF ARIZONA, IN AND ‘
_FOR THE COUNTY OF MARICOPA. -
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T " Plaintif,
THE UNITED STATES OF AMERICA, | . ..
Against mervenen S DECISION

CW F. ABBOTT and Four

TS s [ s

Defendants. |

The Salt River Valley, so-called, is an ailuvial plain, nearly level, lying
in the central portion of the Territory of Arizona, the soil of which, when
supplied with suficient water, is extremely fertile. Its approximate length
from east to west as far as the Agua Fria river is thirty-five miles; its
average width fifteen miles. The climate is arid with but a slight rainiall,
and artificial application of water to the land is necessary in order for the
successiul growth of agricultural products. Entering the valley from the
northeast is the Salt river, 2 non-navigable stream. Into the Salt river and
just before its entrance into the valley, flows the Verde river; the Salt river,
after such conflux, empties into the Gila river in the southwestern part of
the valley. In the valley are located the city of Phoenix and the towns of
Tempe, Mesa, Lehi, Scottsdale, Peoria, Glendale and Ailhambra; and these
places and the farming country lying east of the Agua Fria river tributary
to them are irrigated by water diverted from the Salt river by means of
canals. The river is subject to very great variations in the amount of water
flowing in it; from time to time there is a large volume of water in the
river, more than adequate for the irrigation of zll the land hitherio attempted
to be cultivated; for the greater part of the year the supplv is inadequate
for such cultivation.

The land shows evidence of cultivation in prehistoric times by irrigation
from the same source 3s at present. Cultivation in recent times began about
the year 1869. From the cultivation of 2 few hundred acres in 1859, the area

—-am




of such cultivation in the valley has increased until at the present time there
are approximately 151,000 acres attempted to be cultivated from water
diverted from the Salt river at various points of diversion on the river at or
above the “Joint Head” hereinafter described. Although all the water flow-
ing in the Salt river is, in the lower stages of the water in the river, diverted
by ecanals which have their heads at such points in the river, nevertheless
additional land lying to the westward, not covered by the ditches aforesaid,
is irrigated by means of ditches which have their heads in the river below
the Joint Head. This is made possible by the peculiar conditions which
obtain in the river whereby, though dry above, water rises in the channel
of the river below, forming a new source of supply independent of that
diverted above. Such additional land and the relative rights of such land or
the owners thereof to water for irrigation purposes are not included within

.the issues of this suit. —o e im0 -t

" "The canals serving the land embraced in this suit lying to the north of
the river are the Salt River Valley Canal, the Maricopa, the Grand, and the
Arizona; those serving land embraced in this suit lying to the south of the
river are the Tempe, the Broadway, the San Francisco, the Utah, the Mess,
the Highland, and the Consolidated. A general map showing the river, the
land in question, and the means of diversion thereto of the water supply, is
attached hereto, marked Map No. 1.

-

Of the canals on the north side, the canal now known 25 the Salt River
Valley Canal is the oldest of those now in service: it was commenced in
the year 1867 and was originally known as the Swilling ditch. Its head was
at 2 point about five miles east of the present site of the city of Phoenix.
The slope of the land on the north side of the river being generally to the
southwest, this canal in general serves the land lying to the south and west
of its course—approximately 19,000 acres. : . '

Some time after the construction of the original Swilling ditch, it was
extended and 2 branch was taken from it at a point sbout two miles below
its divergence from the river, and constructed to the north and west, and
became known 2s the Maricopa canal, serving in general land lying between
it and the Salt River Valley canal, approximately 18,000 acrss: the head of
this canzal in the river is the same 2s that of the Sait River Valley canal, and
is known as the “Joint Head.”

In 1878 construction was begun of the Grand canal, which had its head
on the river at 2 point about three miles above the Joint Head, serving land
lying between it and the Salt River Valley canal, approximately 17,000
acres. After the great fiood of the year 1891, the head of the Grand canal
was discontinued and the Grand canal thereafter recsived its water from
the Arizona canal by means of 2 cross-cut therefrom.

In 1883 the construction of the Arizonz canal was begun. The head of
this canal was above that of all the other canals in the valley at a point
some twenty-eight miles east of the city of Phoenix. The Arizona canal is
the most northerly of all the cznals and serves land lying between it and
the Maricopa canal, and zlso some land on the north side of the river east
of the Grand, Maricopa, and Salt River Valley canals, in all approximately
38,000 acres.

Water is also diverted from the river by means of the Arizona canal
and conveyed through the cross-cut to the Maricopa angd Salt River Valley

-—4—-»
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canals, thus adding to the supply of the two latter canals over.and above
* that taken by them from the river at the joint Head.. -- .- .

On the south side of the river the first canal consiructed was the Tempe
irrigating canal, begun in the year 1870, its head being at a2 point on the
south side of the river about nine miles above the Joint Head. This canal

serves the land lying under it and its various branches, approximately 24,400
acres. :

A small ditch called the Broadway was taken out about 1870, with its
head originally about four miles west of the Joint Head. The head, how-
ever, was abandoned about twelve years ago, and since then the land for
which the canal was originally built, approximately 450 acres, has been
served partly by an extension of the original Broadway ditch, receiving 2
part of the water through the Tempe canal (which water for more than the
: year last past, however, has been carried by the San Francisco canal), and
N partly through the Marmonier or French ditch, which latter ditch has its
. head below the Joint Head. -~ - - - 7' e

: Abeut that time a canal known as the San Francisco cznal was also
£ constructed, with 3 head about 2 mile and one-hzlf above the Joint Head,
serving land under it similarly situated, approximately 4,000 acres. An
independent head for this canal has long since been discontinued and it
recetves its water through the Tempe canal

In 1877 the Utah canal was constructed, with 2 head about five miles
above the head of the Tempe canal, and it, together with the extension
thereof afterwards built, serves land under it, approximately 11,200 acres.

In x878 the construction of the Mesa caral was begun, which had 2
head in the river about two and one-half miles above the head of the Utah
canal, and it serves land under it, approximately 16400 acres.

. In 1888 the construction of the Highland canal was begun, with a head
about three miles'above the head of the Mesa canal, and it serves land lying
o ‘ under it similarly situated, approximately 425 acres.

In 181 the conmstruction of the Consolidated canal was begun, with a
‘ head about three miles above the head of the Utah. It serves land under it
. approximately 2,300 acres.

. In the year 1874 C. T. Hayden, a shareholder in the Tempe Canal Com-
PR pany, erected a fiour mill at Tempe on the banks of the Tempe canal, and
by an arrangement with the other shareholders of the Tempe Canal Cam-
o pany, had supplied to him through that canal water sufficient to operate his
B mill, being a maximum amount of water equal to a flow of 1,100 miners’
inches. Since that date this mill has been continuously so served.

) In the year 1887 a suit was begun in this Court entitled M. Wormser
O and others against the Salt River Valley Canal Company and others. It was
S a suit instituted for the purpose of enjoining certain parties to it, owners of
the canal systems, from the diversion of the water from the Sal: river in

derogation of the rights of the plaintiffs. The purpose of such suit and the

. reasons for it, historically applicable to this present suit, are set forzh in the

following extract from the opinion of Judge Kibbey rendered therein in the
year 18g2:

- “The earlier efforts of the settlers under these older ditches toward cul-
s tivation was confined to the production of hay aad grain, and a few garden
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vegetables, the cultivation of which was confined to that period of the year
when the water in the river was very abundant. As the settlement became
older and its population increased, a more extended cultivation began to be
undertaken. Instead of confining themselves to hay and grain, as above
mentioned, the ranchers gradually began the planting and cultivation of
alfalfa, fruits and vines, which required water during the entire year. Under
the conditions as they originaily existed, and as is usual in such cases, there
were many usurpations and concessions of rights to the diversion of water,
unnoticed at the time, or, if noticed, tacitly and without objection zequiesced
in because of the then abundance of water. As the population increased
and with it the more extended form of cultivation, a2 deficiency in water
began to be noticed. While the river during the months in which hay and
grain and the ordinary agricultural crops are being grown had in it a vast
volume of water, this volume diminished with the advance of the season,
from thousands of cubic feet per second to about, at a minimum of, three
hundred cubic feet per second, and as both the increase of population and
the different products to which the land was cultivated increased, the de-
mand for water in the summer months, when the supply is the least, aggra-
vated by an umnecessary and very considerable waste of water, excesded
the supply. This deficiency of supply made at once the question of priority
of right to appropriate water, important, and that question is the subject
matter of this suit.” : - -

- LJ

In that case Judge Kibbey, aiter setting forth at length the facts in the
case, in an exhaustive and able opinion covering thé questions of law that
arose therein, held that, as the parties to the suit, as was disclosed by their
pleadings, had proceeded on the theory that an association of individuals or
a corporation may become entitled to divert from a natural water course a
definite quantity of water, and that this right depended, not on the fact that
the constituent members of an association or corporation had for the water
2 beneficial use, and applied it to that use, but that the right and title to
divert depended on the amount that they had been actually accustomed to
divert, there was an omission to make that particular proof of the rights of
individual appropriatars upon which the right of diversion necessarily de-
pended; and that under the pleadings and evidence in the case no attempt
could be made to define the rights of individual appropriators, since an
attempt to define in such suit the rights of individual irrigators would not
operate as an adjudication thereof. The findings of fact in the case were
therefore confined to a determination of the amount of land from time to
time brought under cultivation and supplied by the various canals and
ditches, and 2 table was prepared showing the number of quarter sections
of land brought into cultivation under the various canals from time to time
from the year 1808 to and including the year 183¢, the determination in the
case being expressly confined to the rights of the several owners of the
canais and not to a determination of the rights of individual customers of
such canal companies. The Court decreed that the amount of water which.
the various canal companies were entitled in each year to divert from the
Salt river by mezns of their several canals and dams, was the amounts
necessary under proper methods of irrigation to cultivate and irrigate the
number of quarter sections set forth in such 2able, but did not fAnd the
amount of water actually necessary for such cultivation,

Whatever may have been the legal effect of the decree entered in the
Wormser suit, there was no effective attempt to enforce it or to distribute
water according to s terms. Even prior to its rendition an agresment
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was entered into by ‘the various canal companies whereby the parcels of
land as found by such decree to be entitled ¥o water lying under the Tempe
and San Francasco canals should receive water for their irrigation to be
diverted from the river by the Tempe canal according to the dates of the
reclamation thereof, and in the amount of sixty-four miners’ inches to the
quarter section measured at the head of the canal. The balance of the
normal flow of water in the river at its wvarious stages was divided
among the various canal companies in accordance with the terms of the
agreement entered into by them independent of the wvarious dates of
reclamation of the land lying under the canals as such dates wers found
in the Wormser decree. Since such zagreement the water in the river
at its various stages up to 60,000 miners’ inches has been distributed theo-
retically under the provisions of this decree, but practically and actually

under the agreement entered into by the canal companies as just stated.

To this agreement and to this distribution of the water protest has been
made from time to time since the rendition of the Wormser decrse, by
individual land owners not content with the action of the canal company
serving them with water in that regard, and various suits have been insti-
tuted from time to time in this Court to test the validity of such distribution
of the water under such arrangement, none of which suits have ever come to
final judgment, and one of which, at least, is still pending awaiting the
determination of this proceeding. '

In the year 1903 the United States Government, acting by the zuthority
of Congress under what is known as the reclamation act, commenced the
construction of an impounding dam, known as the Roosevelt dam, upon the
Salt river just below the conflux of Tonto creek with the Salt river, at a
peoint about seventy-five miles east of the city of Phoenix, for the purpose
of storing the waters of the Salt river in a reservoir at that peint. This
dam, now rapidly approaching its completion, will be approximately 28
feet in height above bedrock, will create a reservoir lake of some twenty-five
miles in length and an average of more than one mile in width, and will im-
pound approximately I,300,00¢ acre feet of water. The height of the dam is

- already sufficient to impound at present a large body of water, and its com-

pietion is expected within the next few months. The object of the dam
and the purpose of the Government in its erection is to store in the reservoir
the surplus water in the Salt river over and above the amount of the normal
flow of the river appropriated and used. The Government zlso finished the
construction in the yezr 1go8 of a permanent diversion dam zcross the Salt
river known as the Granite Reef dam at a point about twenty-five miles east
of Phoenix, three miles below the conflux of the Verde river, from which
dam water is now being diverted into the Arizona canzl for the use of the
land lying on the north side of the river, and which now diverts a large
portion and which is capable of diverting all of the water necessary for the
land on the south side of the river.

An association of lznd owners known as the Salt River Valley Water
Users Association was formed, comprising nearly all the owners of the land
lying on the north side of the river embraced in this suit, capable of irrigz-
tion, and the owners of a majority of all the land lying on the south side of
the river. The owners of a large majority of the land lying under the
Tempe and San Francisco canals, however, have not joined the association.
By contracts between the Government and the members of the water users
association, the latter will be entitled to receive for their land their propor-
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tionate share of the surplus water that may be stored by the Government in
its impounding reservoir. Those not in the association will have no con-
tractual rights with the Government with respect to the water thus im-
pounded. '

In the year 1905 this suit was instituted by the plaintiff, P, T. Hurley,
he claiming to be an. early appropriator of water, and asking to have his
title quieted to the use of an amount of water sufficient to cultivate the land
owned by him. He made as defendants in the suit 2 large number of other
individual land owners in the valley, After the commencement of the suit,
the United States, having acquired the possession and ownmership of the
canals on the north side of the river, and being interested in its capacity as
guardian of a number of Indian settlers on the reservations situated in the
valley, by leave of Court first obtained, intervened as a party in the suit
and filed its answer and cross complaint, and sought and obtained process
to make party defendants to its cross complaint all land owners in the dis-
trict in the valley irrigated by the canals above mentioned, and prayed for 2
judgment establishing the rights of each individual defendant and each
parcel of land to the water in the river, and the establishment of the various
dates of appropriation of water by each individual land owner. These var.
ious individual land owners, some four thousand eight hundred in all, were
served with . process in. the suit, and evidence has been taken before the
Court respecting the duty of water and the dates of reclamation of the var-
ious parcels of land in the irrigable district in the valley in question from
the year 1869 to and including the year 1009, the testimony being taken
intermittently during a period of two and one-half years. The case is now
before the Court for adjudication.

The purpose of this suit is to obtain 3 judicisl determination and defini-
tion of the rights of the various parcels of land and the owners thereof
under the various canals above mentioned in and to the use of the water
flowing in the Salt and Verde rivers, For a complete and effective adjudica-
tion of such rights it is necessary not only to determine the date of appro-
priation of the water to each parcsl of land, but also the amount of the
water appropriated and the relative right of each parcel to the cother,

The doctrine of riparian rights does not obtain in Arizona. The right
of the owner of land to divert from a natural non-navigable stream the Aow
of the water therein and to apply the same to beneficial use upon such land,
is and always has been recognized in this Territory. Such diversion and
use is termed an appropriation of water. Whatever may be the steps neces-
sary to take to initiate such a right or to evidence the intent to initiate it;
the appropriation itseif only becomes complete and vested when the water is
actually diverted from the stream and placed to a beneficial use upon the
land. The right given by such an appropriation is strictly not a right to
the water itself, but a right to the use of the water. Its application to a
beneficial use upon the land is as necessary in order to complete the right as
is the diversion thereof from the stream. An appropriation of water, there-
fore, for the purpose of the irrigation of a parcel of land may not be estab-
lished and compieted by means merely of a declaration of intention or by
the posting of notices of appropriation, nor may it be made by a canal
owner or by 2 canal company 2s such zlone, independent of its ownershio
of the land; but zs application to a beneficial use upon the land is necessary
to complete the appropriation, it follows that such appropriator must be an
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owner of land or have a possessory right thereto, Furthermore, since the
land to which the water is to be applied is 2 necessary integral part of the
appropriation and a factor by which the amount of the water appropriated
for use is measured, it follows that when the water is no longer applied to
the land for which it was diverted, the right of appropriation of such water
for such land ceases. The right of appropriation further depends upon a
supply of water that is unappropriated. It follows, therefore, that the first
in time of appropriation is the first in right to appropriate, since water pre-
viously appropriated by another is no longer available for.a subsequent
appropriator. The extent of the appropriation is limited by the beneficial
use to which the water can be applied. The actual amount of water that
may be appropriated for irrigation, therefore, is the amount that the land
owner can and does actually use in ‘the necessary and economical irrigation
of his land for cultivation. This much and no more may he have; and this
much he may only have when there is sufficient water available to supply

“first those prior in date of appropriation. The fundamentsl principle in the

doctrine of appropriation of the normal flow. of water in a stream for irriga-
tion is its zpplication by the land owner to the land for a beneficial use.
The right to appropriate is a right that belongs to the land owner, but the
water appropriated is appropriated for the land, and when so appropriated
its use belongs to the land and not to the appropriator. The method of
diversion from the river and the means of carriage of the water to the land

‘is immaterial in the establishment or mazintenance of the right; it may be

done by the individual appropriator or by an association of individual ap-
propriators, or by a canal company, or by any person or corporation; and
the means of carrizge or the point of diversion from the river may be changed
from time to time to suit altered conditions without impairing the right of
appropriation already made, provided prior rights of others are mot inter-
fered with. There being in this Territory no private property in water, but
water being 2 public property subject to the uses before defined, in so
diverting 2nd carrying the water such person, associztion or corporation
acts merely as the agent of the appropriator and acquires no right of appro-
priation to the witer itself, and no rights as against the appropriation made
to the land, except a right to proper compensation for such diversion and
carriage. :

Applying these general principles to the case in hand, it follows that
the dates of the reclamation of the land and its first cultivation by the
means of water diverted to the land by the land owner, must determine the
date of the appropriation in each instance; that each appropriator in turn
and prior to the one next succeeding him is eatitled to have diverted and
applied on his land 2 quantity of water sufficient for the economical culti-
vation thereof and no more, until the supply available shall have been ex-
hausted, provided the use of such water on his land shall have been reason-
ably continuous.

The various dates of the application of water to the land, the amount of
water necessary for the economical cultivation thersof, the duration of such
cultivation, and the supply of water available, are therefore interstitial facts
affecting all questions arising in the case,

A great amount of testimony has been taken as to the dates of applica-
ton of water to the various subdivisions of land lying under the canals,
and the results obtained have been checked in such wavs as were possible.
The results showing the years in which each piece of land was brought
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into eultivation have beem tabulated, and it is believed are as accurate as is
practicably possible in 2 history which covers so great a period of time and
sc great an acreage. In each instance where & land owner has brought into
cultivation in a given year a portion only of a section or subdivision of 2
section of land owned by him, but with the intention of speedily reclaiming

- the balance, and he or his successors in interest subsequently and within a

reasonable time have brought the balance of such land into cultivation by
irrigation, and such cultivation has been kept up, I have under the doctrine

of relation fixed as the date of the appropriation for the whole tract the date

of the first cultivation of the part .

Testimony has also in each instance been given as to the duration of cul-
tivation. While in the main correct and accurate, it is my belief that in a
number of instances the facts as to the duration and extent of the cultiva-
tion of the land have been exaggerated. So far as possible the testimony
given has been compared with other reliable data and in a2 few of such
instances the testimony given has been disregarded as undoubted error.

The amount of water fiowing in the river varies greatly in each month
in the year, in each year, and in a2 given month in each year. No accurate
or probable estimate of the amount of water that will be available either by
the month or by the year can be predicted. A table compiled from the
records that have been kept by the water commissioner for the past fourteen
years, showing the monthly average and the annual precipitation of rain
and the daily average amount of water by months and by years that has
been received by the canals from the river, is hereby made a part of this
decision and filed herewith, and designated as Table No. 1.

L4

By the “normal flow of the river,” as that expression is used in this
decision, is meant the flow of water in the river at its varying stages avail-
able for appropriation. The maximum normal flow is the total amount to
be diverted from the river for the cultivation of all the parcels of land to
which water has béen appropriated. By “flood water” is meant water flow-
ing in the river over and above the maximum normal flow. By “surplus
water” is meant the flow of the river, botk normal and flood, not needed or
used. By “stored water” is meant the water impounded in the Roosevelt

reservoir.

The actual meximum normal flow is the total amount to which the land
is entitled, as shown by the table hereinaiter referred to, plus the estimated
loss in carriage, and amounts in all to approximately 58,000 miners’ inches.
The total practicable carrying capacity of all the various canmals is roughly
87,000 miners’ inches. The practical carrying capacity of the Tempe canal,
through which is diverted the water supplying the parcels of land generally
not in the water users’ association, and therefore not to be entitled by
contractual relations with the Government to the benefits of the stored
water, is roughly 16,000 miners’ inches.

The amount of water necessary for proper and economical irrigation
and cultivation of a2 given amount of land is perhaps the most dificult of
satisfactory solution of all the numerous questions arising in the case. The
views expressed by the various witnesses are widely diverzent. Theoreti-
¢ally for many years last past, under the agreement as to diversion, the land
entitled to water under the Tempe and San Francisco canals has been sup-
plied therewith vpon a basis of 64 miners’ inches constant fow to each
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quarter section, measured at the head of the Tempe canal. In reality the
land has not had any such fixed quantity nor its equivalent At times it
has had more, at times less. For the greater part of the time more land ia
the valley has been attempted to be cultivated than the water available
would supply. Under the distributing agreement before referred to, land
older in cultivation and prior in right shared with later land the supply of
water available during the low stages of the river, and each had diverted
for large portions of many years less than the equivalent of the 64 miners’
inches. No record extending over any appreciable period of time has ever
been kept as to the effect of a given amount of water on a given amount of
land, nor has the amount of water required for a given amount of land been
determined by any series of experiments with any constant or varying
quantity of water. The character of the soil differs in different parts of
the valley, some land requining more water by reason of its character than

-other land of a different soil. These differentes In soil are not in land

lying in defined boundaries and thus perhaps susceptible of differentiation,
Lut are found all over the vailey in such position and placement as to make
it impracticable to segregate them. The amount of water necessary sudcess-
fully and economically to cultivate a given product, such as alfalfa, is
greater than that necessary for another, such as gmin; and so through 2
long list of various products. These products are likewise scattered
throughout the valley and are not embraced each within its own separate
confines. The duty of water, by which expression I mean the amount of
water necessary for the successful and economical cultivation of the land, in
reality, therefore, differs with the different ¢crops and with the different soils
to be found in the valley under the conditions as they exist. But one stand-
ard, however, can be taken, since the variations as to crops and soil cannot
practiczlly be followed by a varying standard as to the duty of water
dependent upon such variations of crop and soil; nor ean the matter of the
amount required be leff to the judgment and demand of the individual land
owner dependent upon the crop he may plant. To avoid confusion and to
promote 2 certainty of division and distribution of the water, the standard
to be taken must be determined by the Court, and must be such as will
apply to zll land and all crops, and which, while it will permit by econom-
ical use of sufficient water for the cultivation of the land in great part at

Teast to the crop requiring the most water, will still be not too much for

the land owner who intends to cultivate a portion of his land to the crop
requiring a less amount of water. Such a standard, while perhaps not per-
mitting of 2 precise conformity with existing conditions, can for the present
at least experimentally be tried, and hereafter changed as it may be found
to be inadequate or too great. I believe that 48 miners’ inches constant flow
to the quarter section of land, measured and delivered at the land, is suf-
ficient under ordinary conditions for the proper, economical and successiul
irrigation of the average product as grown in the district. [ thereiore fix
upon and determine such to be the duty of water for the purposes of this
case, subject, however, to an increase or decrease of such standard upon
application to the Court in this suit hereafter 2s conditions may reguire and
develop after due trial of such amount as such standard.

When practicable, measurement of the water to be delivered should be
made at the entrance of the lateral to each quarter section. When such
measurement cannot be so made, and until so made, the measurement shall
he made at or near the point of diversion of the water from the river, excep:
as hereinafter provided. When the water is not measured at the land,
there must be added to the 48 miners’ inches constant fiow found o be the
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amount necessary for the cultivation of a quarter section of land, an amount
necessary to cover the loss from evaporation and seepage from the point of
diversion from the river to the Jand. Like the duty of water, this esti-
mated loss by evaporation and seepage has not been determined in this
valley by any series of experiments or otherwise. In fixing upon an amount
to be added to supply such loss by evaporation and seepage, I am guided
by the testimony as to the use of water in the valley in the past, by expert
testimony, and by testimony as to experiments made elsewhere. Taking
into consideration the average flow in the canal, the different seasons of the
year, the wasteful ordinary open earth channel now in use, the exteat of the
area exposed to evaporation and the greater loss by seepage in the laterals,
and the fact that the loss also applies to the water to be added, it is believed
that one per centum added for each mile of carriage from the point of
diversion from the river at the head of the canal to the termination of such
canal in its main course, will approximately supply the loss by evaporation
and seepage in the volume of the water so delivered for general distribution.
Until the further order of the Court, and until such amount which is hereby
fixed upon shall be found to be inadequate or too great, to the water to be
diverted to each canal for use upon the land under it entitled thereto when
measured at the head of the canal, there shall be added for loss by evapora-
tion and seepage one per centum of the amount of water diverted for each
mile of such canal lewgth in its main course. - '

LR, C e

The main course of a canal as here used is defined to be its course
from its head to the point where the canal ceases to be a2 main canal and
becomes in effect a distributing lateral.

The water for the land on the north side of the river is supplied through
the Arizona canal and the Joint Head, and the land so supplied forms one
system. The length of the Arizona canal in its main course is 36 miles,
- and this is also approximately the length in main course of the canals of the
i Grand, the Maricopa, and the Salt, measured from the head of the Arizona
TS canal. To ascertain the amount of water to be delivered for this system,

therefore, when measured at the head of the Arizona canzl, there shall be
added one per cent of such amount for each mile of such length of canal,

e to-wit, 36 per cent. The length of the Maricopa and Salt River Valley
‘ canals from the Joint Head to the end of their main course is 6 miles. For -
— water diverted at the loint Head there shall be added one per cent for each

mile of such carriage, to-wit, 6 per cent,

On the south side of the river the land lying under the various canals
is served by the canals independent of each other. The land, thereiore,
does not form one generai system, but there are several systems, each under
separate canals. The Utah, the Mesa, the Consolidated and the Highland
s canals no longer maintain independent heads. The water for these canzls
is diverted from the river at the Granite Reef dam. The water for these
canals, to which the land lying under them is entitled, is to be measured at
the Granite Reef dam until a system of measuring at the land is adopted.
The amount to be added to the water diverted and measured to these canals
for loss is therefore to be determined by the distance from the Granite Reef
. dam to the end of the main canal of each of these systems. This distance
is found to be for these canals as follows:

The Utah, 13 miles. Amount to be added, 15 per cent. .
The Mesa, 14 miles. Amount to be added, 14 per cenz
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The Consoiidated, 21 miles. Amount to be added, 21 j:er cent,
The Highland, 7 miles. Amount to be added, 7 per cent.

The Tempe canal maintains an independent head and diverts a portion of
the water it carries through such head. The water so diverted is to be measured
under present conditions at the present place of measurement, to-wit, a point
about three hundred yards below its present head gates. To the water so
diverted and measured the amount to be added for loss in subsequent car-
riage is to be determined by the distance from such place of measurement
to the end of the main canal. This distance is hereby fixed upon as 11
miles, and the amount is, therefore, 11 per cent. A portion of the water for
the Tempe canal, by a determination of Court heretofore had, has been
diverted in the past at the Consolidated Head (and recently at the Granite
Reef dam) and carried to the Tempe canal through the Tempe cross-cut
from the Consolidated canzl. So long as this method of diversion and car-
riage is maintained the portion of the water for the Tempe canal so diverted
and carried shall be measured in such cross-cut at the place of mezsurement
heretofore maintained, to-wit, a point about one-third mile above its june-
tion with the Tempe canal. The amount to be added to such water for
loss in subsequent carriage is to be determined by the distance from such
measuring station to the end of the main canal. This distance is hereby

_fixed upon as 11 miles, and the amount is, therefore, 11 per cent.

The Broadwzy and San Francisco canals receive their water from the
Tempe canal. The amount of water these canals are entitled to recsive for
the land lying under them is to be measured at the point of delivery to the
San Francisco canal just below the Hayden mill. The amount to be added
for loss to such water in subsequent carriage is to be determined by the dis-
tance from such point of measurement to the end of each of their main
canals, respectively. Such distance is found to be, for the San Francisco
canal, 8 miles; for the Broadway canal, 10 miles, and the amount is
therefore 8 per cent and 10 per cent, respectively.

One of the essentials to the establishment of a continuing right to the
use of water is a reasonably constant use. The evidence in the case shows
that with respect to a large bedy of the land in question cultivation by irri-
gation has been continuous year by year from the various dates of the first
reclamation of the several parcels down either to the present time or to 2
time sufficiently near to the present time as will permit of a determination
with reasonable certainty as to the intention of the land owner with respect
to a continuing cultivation. In many other instances the evidence shows
that though such cultivation may not have been carried on in each and
every year, the cultivation has been reasonably constant to such time, and
there has been no intent to discontinue definitely such cultivation. No dis-
tinction as to right of present use of the normal flow, except that of prior-
ity, is perceived between such various parcels of land. They are entitled
according to their relative dates of reclamation, 2nd by years, to the use of
the normal flow of the water in the river to the extent necessary for their
economical cultivation. They form a distinct class preferred in their rights
1o the use of such water over and above the other parcels of land in the suit.
For the purposes of this suit they mav be designated as laind in elass A.
A description of thesc parcels of land listed by years of date of appropria-
tion appears in tabulated form in the tables designated 2 and 3 hereto
attached, being tables for the land on the North Side and South Side
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respectively; they include all land now being cultivated or upon which cul-
tivation was continued to as late 2 date as during the year of 1903. Where
land has been cultivated in the past, but such cultivation discontinued prior
to the new date of appropriation under which it appears in the table, the
dates of such prior cuitvation will be found in the table under the column
entitled “Remarks.” This column also gives the last date of cultivation, so
far as the proof before the Court shows, when such cultivation, though not
to the year 1909, is later than the year of 1502.

The evidence shows that with respect to-a large amount of land, water
in the past was applied thereto and the land cultivated in some instances for
one or two years and in other instances for a longer period of time, in

I some instances constantly, in others intermittently, but in all such instances
cultivation of the land had entirely ceased for a number of years, and in
e _ every instance more than five years, prior to the beginning of the taking of

testimony in this suit A large portion of the land with this history was
first brought into cultivation on the north side of the river shortly after the
completion of the Arizoma canal. and on the south side shortly after the
completion of the Highland and Consolidated canals; some land with 2 simi-
lar history is also found under the older canals. Generally speaking, the
cultivation of such land was begun during times of plenty and discontinued
during times of scarcity of the flow in the river.. The hope of a sufficient
continuous supply of water was followed by the realization of the fact of
insufficient supply. A financial loss was the certain result of an attempt to
cultivate with insufficient uncertain supply of water for irrigation, and one
by one, the supply of water failing to equal the necessary demand, cultiva-
tion of these parcels of land was discontinued. The faiiure of these land
owners to continue after such appropriation to make 2 reasonably constant
diversion and application of water so appropriated to their land came about,
not of their wish to discontinue cultivation nor because there was not at
certzin seasons of the year plenty of watser available for such cultivation, -
but because no certainty of supply could be counted upon at times when
such supply was essential. Such appropriation of water by these land
owners as was made was, speaking broadly, an appropriation, not of the
flow of the river in its lower stages, for such flow had already been appro-
priated by others, but of the flow in the higher stages of the water in the
river over and above the flow necessary for the cultivation of the land in
class A, unavailable in the past to such land owners for practical and
- efficient continued use because of the lack of storage facilities, but now
: shortly to be available by means of the impounding dam constructed by the
Government. Such parcels of land to which water has hitherto been applied
- for the purpose of cuitivation, hut upon which the use of water was defin-
itely discontinued before the year 1903, and has not been since resumed.
‘ may be designated as land in class B, and appear in the descriptive lists of
such parcels showing the duration of cultivation, hereto attached. marked 4
and 5, embracing the land on the North Side and South Side respectively,
. . These parcels of land in class B having discontinued in the past the use of
- the water to which otherwise they might now be entitled by reason of the
appropriation made for them. no new appropriation of later date having
been made by 2 new and continued use of water upon the land, have no
right that can now be established to the aormal flow of water in the river
appropriated by the land in class A. Their attempted appropriztion. how-
ever, of the surplus water, discontinued beczuse of lack hitherto of storage
faciiities, gives them equitably a2 preferential right over the land in class c
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. (hereinafter described) in a right of application to the Government for
stored water, where the owners of such land in class B are members of the
water users’ association, and by reason thereof may enter into contractual
relations with the Government with respect thereto,

The third class of land is that which may be known as land in class C.
It is such land as is situated within the irrigable district lying under the
canals above mentioned, or their possible extensions, not included in classes
A or B, upon which no cultivation has been had or as to which no appro--
priation or attempt at appropriation of the flow in the river at or zbove the
Joint Head, has been made in the past. They are not entitled to the estab-
lishment of any right of appropriation in this suit.

The land in these three classes may be found upon the map hersto
attached, marked Map No. 2, in colors as thereon designated.

. By agreement entered into between the United States and the Water
Users Association, the members of the latter, whether owners of land in
- classes A, B or C, are to be entitled to the benefits of the stored water in
the Roosevelt reservoir, in such extent of acreage as the project shall serve.

These benefits zare to be formally obtained by those entitled thereto after <
the completion of the dam and upon the formal opening thereafter by the
Government of this reclamation project, by contractual obligations then to
be entered into by the members of the Water Users” Association with .the
Government. The stored water is to be distributed to those who shall have
the right thereto, proportionally according to the acreage of the land, and
irrespective of any priority of irrigation or cultivation of such land. Under
the decision herein the owners of land in class A and in class B, because of
the cultivation in the past of thelr land, and the facts as found, have a
preferential right over the owners of land in class C to apply for and obtain
from the Government a right to their proportionate share of the stored
water needed by them. This preferential right to the owners of land in
classes A and B'is not a right to the water itself, nor does it give to those
- applying for and obtaining such right a priority in use or in extent of use
- ‘ to the stored water over owners of land in ¢lass C who may also apply and
receive 2 similar right to the water. The preference given is merely and
only that of a right to make application and have listed 25 sharers in the
e stored water the land in classes A and B before the owners of land in class
C, whose land, if listed, will be listed subject to such prior right of applica-
tion. Such priority of application, in order to 'be effective, must be availed
of and be asserted both as to the owners of land in ¢lass A and the owners
of land in class B within 2 reasonable time in order that certainty as to
existing rights of all the land in the valley, as well to the surplus and stored
as to the normal supply of water, may be speedily and definitely ascer-
tained and determined. Such reasonable time is hereby fixed as one year
from the formal opening by the United States Government of this reclama-
tion project. Within such time z2ll the owners of the land in classes A and
- - B, in order to avail themselves of such prior right, must apply therefor to the
: United States Government or its reclamation officials in charge of this project,
under such rules and regulationg governing such zoplication as shall be pro-
L W mulgated by such officials; and on and after such date all the parcels of
_ land in classes A and B {for which applicztion for such stored water shazll
: not have been made, or which for good cause shall not have had such appli-
- ) cation therefor granted, shall cease to have any such preferential right of

—re application over and above the land in class C.

S




L v
- mm
H

i
;-

Attached hersto and made a part of this decision are 2 number of tables,
the contents and purposes of which are as follows: e

Table 6 is a table showing the acreage of land in classes A and B by
townships and sections, followed by summaries thereof.

Table 7 is 2 table showing the acreage of land in class A on the North
Side by townships and years of first cultivation under present appropriation.
Table 8 is a tabie similar to table ¥, but for the South Side lznd.

Table 9 is 2 table showing the amount of the acreage of land in class A
brought into cultivation year by year irom 1860 to 1000, inclusive. In this
table the first column shows the year of first cultivation, the second column
the total acreage to such date and the increase in cultivation in that year,
the third column similarly the acreage on the North Side, the fourth on the
South Side, and the remaining columns such acreage under each of the var-
ious canals on the South Side.

Table 10 is a table showing the amount of water upon the basis estab-
lished as the duty of water herein to which the parcels of land in class A
lying on the North Side of the river, and the parcels of land in such class
lying on the South Side of the river, and such parcels in such class under
each of the canals lying on the South Side of the river, are entitled at the
various stages of the river up to 45,325 miners’ inches, the maximum amount
necessary under such standard for the total acreage thereof. Such water in
the river at its various stages of flow will be diverted for distribution to
this land 2ccording to this table, subject to such graduation and interpola-
tion thereof by the Commissioner 25 may be necessary, in the varying
increase of the water, to give to the various parcels of land entitled to the
increase their proportionate share thereof. When the fow in the river equals
the maximum amount necessary for the irrigation of the total acreage of the
land in class A, plus the Joss for carrizage, 21l such land, of course, can be
supplied. When the flow in the river is less than the maximum amount,
the amount available shall be distributed to the various canals for those par-
cels of land first entitled thereto according to their relative dates of priority
by years 2s shown in the table. All flood and stored water shall be shared
by those entitled to ii, and who can avail of it, irrespective of dates of
priority. . - ‘

. The amount of water in the river available for distribution is to be com-
puted by taking the daily flow in the Verde river and adding thereto the
amount of the daily flow in the Salt river. The daily flow in the Salt river
shall not be impounded by the Government, by means of the Roosevelt
dam, in the reservoir, except when the total intake in such reservoir, includ-
ing the estimated loss thereto by seepage and evaporation between such
intake and the conflux with the Verde river, added to the Sow of the Verde
river shall exceed the amount called for in table 10, pius the amount to be
added thereto for loss by evaporation and seepage in the canals, unless at
the request or with the assent of the users of such water whose land is
entltled thereto; and no water user entitled thereto shall be deprived against
his consent of his proportionste share of the normal flow of the river by
reason of such impounding dam. The Government, in times of flood water,
shall not by impounding water in the reservoir lessen the proportionate
share of such flood water of any individual land owner not 2 member of the

. water users’ association, and against his consen:, nor shall it lessen the pro-

portionate share of the Tempe and San Francisco canals, or of either of
them, to such flood water available to such canals, so as to deprive such
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canals of such proportion of such flood water desired when the land lying
under such canals is in need of such water or any portion thereof, and can
avail of it, and when such canal company shall notify the Commissiooner of
its desire to divert such water or any portion thereof. The various parcels
of land in the valley in cultivation are entitled to share equally, according to
acreage, in the use of the flood water available; the proportionate share in
the flood water of the Tempe and San Francisco canals is therefore to be
measured by their relative acreage under cultivation, since the share of the
land under the other canals, listed in the association, in the flood water in
the Salt river can now be stored for them in the Roosevelt reservoir. The
acreage under the Tempe canal is found to be approximately 16 per cent of
the total acreage in cultivation. The acreage under the San Francisco canal
is found to be approximately 3 per cent of the total acreage in cultivation.
The amount of flood water to which the Tempe and San Francisco canals
shall be entitled to receive, as above stated, is, therefore, 16 per cent and 3
per cent, respectively, of the total amount of flood water available.

The officials of the United States Government in charge of the reclama-
tion project, the reservoir, and the impounding znd diversion dams herein-
before mentioned, shall be at all times under the direction and control of
the Court with respect to the impounding, diversion and distribution of the
flow of the water in the river, and they shall make such reports, daily and
otherwise, of existing conditions as shall' reasonably be required by the Com-
missioner and as shall show the amount of the fow into the reservoir and in
the river, and shall cause to be diverted into the various canals or otherwise
such amount or proportion of the water as the Commissioner shall direct.

Frank P. Trott, Esq., long the efficient Water Commissioner of this
Court, is hersby selected and designated as the Water Commissioner to
execute and carry out the provisions of the decree herein. In the exercise
of such duty the Commissioner is authorized to enter upon the reservoir
and the impounding and diversion dams constructed by the Government,
and their gates and appliances, and also upon the canals herein mentioned,
their dams, gates, laterals, and other structures and appliances whenever nec-
essary to ascertain existing conditions, or to control, supervise, or regulate
the proper delivery, carriage, or distribution of the water to be diverted by the
canals under the decision and decree herein, and is authorized to. establish
such measuring boxes, and to make such rules and regulations as may be
expedient and proper to ensure the delivery, carriage, and distribution of the
water in accordance with the rights of the persons entitled thereto, 2s found
by the decision and decree herein. The managements of the various canals
shall cause to be made to the Commissioner, daily or otherwise as he shall
direct, such reports and information as shall show the amount of water in
their various canals, and shall cause such measurements of such amounts to
be made at such places as the Commissioner shall direct, as may be neces-
sary to obtain such information, and shall make such changes in the meas-
urement, carriage and distribution of the water as the Commissioner shall
direct. The Commissioner shall report from time to time to the Cour: as
directed, as to his action, and shall apply to the Judge of the Court for such
further or specific directions as to his powers or duties whenever such direc-
tions shall be necessary or proper for the effective carrying out of the pro-
visions of the decree herein. At any time any party to this suit, or zny
¢anal company acting as the carrier of the water distributed, may apply 0
the Court or the Judge thereof for an interpretation, modification, eniarge-
ment, or ananulment of any order, direction, or action of the Commissioner
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in the carrying cut of the provisions of the decree. The Commissioner shall
receive for his services a salary in the sum of Three Thousand Dollars
($3,000.00) per annum, to be paid monthly on the first of each and every
month on behalf of the parcels of land entitled to the regular flow of the
river, by the owners of the canals, the carriers of such water to such land,
?r their successors in interest, and proportionately to the acreage served, as
ollows:

From the United States for the land on

the North Side of the river 608 thereof, to-wit...5132.00
From the Tempe canal for land served by it 161 thereof, to-wit— 40.25
From the San Francisco canal 027 thereoi, to-wit_. 6.73
From the Broadway canal 003 thereof, to-wit—_ .75
From the Utah canal 074 thereof, to-wit__. 18.50
From the Mesa canal .10g thereof, to-wit... 27.25
From the Highland canal 003 thereof, to-wit.. 75
From the Consolidated canal . Q15 thereof, to-witu.  3.75

Total 1000 $250.00

The Commissioner shall keep an account of the necsssary expenditures
made by him in the proper exercise of his duty, and shall make 2 report of
the same to the Court from time to time, and such expenditures, when
allowsed and approved by the Court, shall be paid by the various cznal com-
panies in the same relative proportion 2s the salary of the Commissioner is
paid by them. . : :

Until the further order of the Court or the Judge thereof, the Commis-
sioner, in the execution of the decision and decree herein, shall not see to
the actual application of the water to the various parcels of land eatitled to
it. He shall from day to day ascertain the amount of water available for
distribution and the land entitled to it, according to the right thereto of the
various parcels in the order of their priority as shown by table 10, and shall
order and supervise the diversion to the various canals supplying such par-
cels of land, at such points in the river, and in such manner as shall most
economically subserve, and as shall be expedient, the various amounts to
which such parceis of land are entitied to have diverted at the various stages
of the water available, as shown in the table. The zctual application of the
water to the various parcels of land entitled thereto shall be made by the
management of the various canals in such manner and under such reason-
able rules and regulations as to rotation and delivery as they shall establish,
subject always, however, to the control and regulation of the Court. The
Commissioner shall alsc, when necessary, similarly supervise and direct the
diversion and distribution to the Tempe, San Francisco and Broadway c¢anals
of the flood water to which they are entitled. : -

All users of water and the agency by which such water is diverted and
delivered for use, are restricted in the diversion, carriage, and use of the
water to methods reasonably adapted to its conservation to the end that the
water made free of use to the public shall not be wasted. The methods of
application of the water to the purpose for which it is appropriated shall be
of such a character as to insure as small a2 consumption of water as is rea-
sonably consistent with the accomplishment of such purpose. Under the
present method of diversion, distribution, and use of the water, thers is in
some instances an unnecessary {0ss of water, Whenever and wherever prac-
ticable, the Commissioner is directed to decrease such loss by causing more
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economical methods or means of diversion, carriage, distribution, and use to
be adopted. o . A

Whenever, for the economical corservation, diversion, or distribution of
the water, it shall be desirable and expedient that the water to be delivered
to any canal system for distribution to the land under it entitled thereto, be
carried thereto from the point of diversion in the river for such delivery by
another canzl, or by 2 number of other canals, such canal or canals, upon a
written order by the Commissioner, shall carry such water in its or their
canals and deliver the same to the canal entitled to receive it for distribution,
subject, however, to 2 payment by such latter canal of such proper charges
for such diversion and carriage as may be agreed upon, or as shall be deter-
mined by the Court or Judge, but no such order upon any such canal com-
pany for such carriage shall be made by the Commissioner without the
signed approval thereon of the Judge. - - - - S

The Hzayden mill has established a right to the use of water for power
purposes only, dating from the year 1874, in a maximum amount of eleven
bundred (1,100) miners’ inches. The method of diversion and carriage of the
water shall be such as will enable the mill, when the supply is suficient, to
make use of such water as it is eatitled to.

.. For more than forty years the Indians living on the reservation on the
north side of the river, known as the Sait River Reservation, in township
two north, range five east, have had delivered to them from the river for
the cultivation of their land 300 miners’ inches of water, irrespective of the
amount of water in the river, whether scarce or plenty, and such wazater has
been measured and delivered to them for the last twenty years before the
segregation and division of any water to other water users. This land has
acquired a prior right over and above all others to this amount of 500 inches.
The amount of land to which this water has been applied is about 2,500
acres. This amount of water is insufficient properly to cultivate this amount
of land. The evidence shows that for the cultivation thereof at lsast 7co
miners’ inches is necessary. Strictly, the additional 200 inches necessary
could be decreed to these lands only after others prior in right had received
the water to which they are entitled. In consideration, however, of the fact
that the 500 inches to which the land at low stages is entitled is not in-
creased, even when zt the higher stages of the river the land by its acreage
and early date of reclamation might be entitled to more than such 3500 inches,
and in order to avoid the practical difficulty of a method of distribution
which would combine a definite fixed quantity at all stages with 2 varying
quantity given according to priority, by consent of all parties in the suit,
700 miners’ inches of water is to be given the Indians for use upon these
lands at all stages in the river, and prior to the distribution 2nd diversion of
the remaining water in the river, such water to be measured at the lateral
ditch or ditches to such land at their point of diversion from the Arizona
canal. Certain other parcels of land in this reservation not embraced in the
area above mentioned, have also been put in cultivation from time to time

. by these Iadians, but these parcels are not included in the zrea for which

the 700 inches are apyropriated, but form a part of the land in class B en.
titled only to the right to obtain water appertaining to the land in that class,
and are found in the tabulated statement of such land.

For many vears last past a2 number of Indians living on land within the
Camp McDoweil Indian Reservation, situated along the Verde river zhove
its conflux with Salt river, have cultivated such land by means of water di-



verted from the Verde river. The extent of such cultivation is approxi-
mately 1,300 acres. The maximum amount of water to which this land is
entitled is 390 miners’ inches constant flow. As a matter of fact, {or some
years last past, because of the insufScient means of diversion of the water
from the river, and for other causes, these Indians have not been able to
divert from the river the amount of water necessary for the proper irrigation
of the land. It is the expressed purpose and intention of the Government
within the next year to remove these Indians from this reservation to the
Salt River Reservation, and to have them settle upon land within that reser-
vation to be irrigated by means of the proportionate share in the stored
water in the Roosevelt reservoir, to which such land, as land in class B or
class C may acquire the right to share. In the expectation of this change of
domicile and discontinuance of use of water as at present made from the
Verde river by these Indians, and until the further order of the Court upon
application with respect thereto in this suit, if hereafter necessary, the pres-
ent diversion and use of water upon the said land in the Camp McDowell
reservation by these Indians may be maintained. :

Evidence has besn given in the suit with respect to the cultivation of -

land on the south side of the river in sections 23, 26, 27, 28, 29 and 33, township

I north, range 2 east, and 30 acres in section 30, township 1 north, range 3 east.

The facts show that the cultivation of these various parcels of land was

either by independent ditches from the river not embraced in this suit or by

waste water, There is no such evidence of appropriation of water to these

parcels of land as will permit of an establishment of their right to water

diverted from the river in the canals that have their heads at or above the

Joint Head, to which the issues in this suit are confined. This land, as like-

wise other land in the western portion of the valley not embraced in this

.t suit, has had, and may still be entitled to have, for its source of supply the

Toma water rising in the river below the Joint Head, which supply is not within

) : the issues here. These parcels of land, however, while not, under the testi-

mony, entitled to.a decree establishing iheir proportionate right of water

under class A, or their right to a preferred application under clzss B, whers

: they have been or shall be listed in the water users’ association and become

menk thereby privileged to enter into contractual relations with the Government

' with respect to the stored water, are entitled to the rights appertaining to
land in class C,

i Water has been applied for a number of vears upon several tracts of
e land otherwise uncultivated for rows of ornamental and shade trees growing
thercon. Such an appropriztion is a valid one. The evidence shiows that
under ordinary conditions of planting, water sufficient for five acres of land
is sumcient for one mile of such rows of trees. In determining the amount
of water to be delivered to such trees, such standard of measurement has
been taken. '

e Proof has been given in this case and the fact established of 2n appro-
L priation of water to the land described as southeast quarter of section 23,
township I north, range 3 east, by means of a subterranean flow of water,
independent of the water in the river, through a diteh leading from the
source of such supply in section 20, township 1 north, range 4 east. The
issues in this case being confined to the right to the use of the flow in the
Salt river, no decree herein as to the right of this land 1o an appropriation
St of this independent subterranean flow can be given.
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In addition to the owners of the parcels of land situated in the Salt
River valley under these canals, there have been made parties defendant to
this suit owners of parcels of land lying in the Verde valley, along the
Verde river and irrigated by water from it, some fifty miles above its con-
fiux with the Salt river. The demurrers and pieas to the jurisdiction inter-
posed by these defendants have been overruled. No testimony, however, as
to the exact extent of cultivation of the land in the Verde valley owned by
these defendants or the dates of the reclamation of the various parcels of
such land and the application of water thereto has been given. It is not
possible, thereiore, in this decree to establish the rights of such land owners
and such land to the use of the water in the Verde river in relation to the
rights to such water of the land in the Salt River valley. From the general
testimony in respect to the cultivation in the Verde valley, it seems that such
cultivation, though in actual point of time and relative date of priority, in
some instances later than that of land in the Salt River valley, is not of sui-
ficient area and acreage at the present time to interfere seriously with the
prior rights, if any, of the land in the Salt River valley. Such being the case,
it does not seem desirable to delay the promulgation of the decree herein to
await such testimony, nor at the present time under existing conditions does
there seem to be 3 necessity for a determination of such relative riorities, if
any, of rights between the two widely separated areas of land, e owners

.of the land in the Verde valley are party defendants to this suit, and it is

conceived that if hereafter conditions shall arise by increased cultivation or
otherwise, which shall make it necessary for a determination of the rights
of the land in the Verde valley to the water in the Verde river as against the
rights of the land to which water is by the decree herein shown to be en-
titled, the necessary steps for such determination can hereafter be taken, and
such rights and their relation to those hereby decreed may be established by
a supplemental decree hereafter to be entered in this suit.

Evidence has been given of the existence of 2 number of pumping plants
by means of which the supply of water from the river to which the land is
entitled in times of scarcity is supplemented by an underground supply thus
made available. In other instances water so pumped is the only means of
supply. As there is no evidence that the water so pumped materially lessens
the flow in the river, such rights as the land and the owners of such plants
may have in the water so pumped will not be interfered with by this decree,
but as the establishment of such rights, if any, is not within the issues
herein, no finding will be made with respect thereto.

At the date of this decision the Highland canal has been definitely dis~
continued as a earrying canal, its place as such carrier having been taken
by the Eastern canal, serving the land heretofore served by the Highland.

The unit of measurement of a miners’ inch, as the expression is used
herein, is defined to be one-fortieth part of one cubic foot of water flowing
per second of time.

The standard of a given number of miners’ inches constant flow as the,
duty of water is taken because of the familiarity therewith of the warer users
in the valley, and because I know of no other well-known adaptable stand-
ard of measurement. In practical and economical use of water for irrigation
and cultivation, however, no parcel of land is given a constant flow, butr the
water for a number of parcels is given to each in rotation, thus giving a
larger, a more serviceable and a more economical head of water.
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The various tables and maps attached hereto have been prepared under
my direction by the Water Commissioner, Frank P. Trott, Esq., who in

many ways has been of marterial assistance to me in the preparation of this
decision. :

The decision and decree in this case, from the nature thereof, is of neces-
sity a continuing one. The Court retains jurisdiction of the case and of the
issues embraced therein. From time to time, ag conditions may require an
enlargement or modification of the decision znd decree, application for such

modification or enlargement may be made to the Court, and if-granted, the
same shall be entered at the foot of the decree herein. S

In order to afford an opportunity to make such chan

aration as may be necessary to carry out and conform to the provisions of
this decision and decree, the same shall not be effective as of this date, but
the same shall be effective on and after April 1st, 1910,

Dated, Phoenix, March 1, 1910, I

EDWARD KENT,
‘ Judge.

gcs' and such prep-
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TABLE No. 1.

A iable showing the monthly average precipitation ir Phoeniz for fourteen
(from 1886 to 1909, inclusive) and the monthiy daily averags amount of water in min.
érs' inches that was received from Salt River by the canals of Salt River Valley for
the same periods of time.
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January ... 0.98] §531] 3,576, 1,860| 5,4361  109| £,438] 3,017 22,551 12,0761 11,478
February ... 0.83] 7,372] 5,025I 2,850{ 7.87% 1891 11,185] 4,243} £0,964] 15,5261 15,428
Mareh  aeen| 0541 8,779 53801 3,508 38.88% 265] 13,917} 4,407} 35,0561 17,9321 17,224
April b 0,441 7.868] 5,546] 2,095 8,641 1821 15,107 4,769} 26,5751 16,699 19,876
May .| 0.04} 6,624] 4,445 2,275 6,72 88f 9.511] 3,803] 26,356] 13,442] 13,514
JUDE | 0.09) 4,963 2,164] 1,5390 3,703|e! 6,308 2,523{17,497/ 5,665 5,821
July 125 4,708} 2577 31,7000 4277 821 7,741] 2,662]19,450{ 9,047 10,403
August 110} 7,538 4,477 2,756( 7.232 86 14,934] 4,311} 34,303] 14,858] 19,245
September ..] 0.96] 6,640 3,995 2,234} 6,223 52111,559] 3,579 28,059] 12,921] 15,128
Qetober ... 0.35] 5.698) 2,645 2,046] €691 43| 3,056 2,678} 21,172] 10,438] 10,734
November .. 0.83] 6,155/ 2,933 2,362 5,295 58] 10,925] 2,7801 25,245] 11,540! 13,705
December .| 0.74] 6216/ 2,832 1,951 4,782 18} 8,116 2,607 21,728| 11,015 10,723
"AVerige .....| 0.65] 6,594 3,800| 2,288 6,156 97] 10,425} 3,432} 26,714{ 12,847} 13,867

" TABLE No. 1 A.

A table showing the annual precipitation in Phoenix for fourteen years (from 1896
to 1909, inclusive) apd the amnual daily averaze amount of water im miners’ inches

that was received from Salt River by the canals of Sait River Valley for the same
perinds of time.
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1896 e 10.48] 7,318] 4,715 3,100 7.821)  201]14.227] 35,557]32,824] 15.340( 18,484
1897 o] 8,87 T,100{ 5,025| 2,680) 8,205 4281 12,2721 4,883 32,986 15,833 17.153
1898 i 8.95| 7,005 4,3%6] 2,322 G708 178 11,486] 3.481)28,928] 12,951 14,977
1899 ea]  B5.18( 6,050 2.481] 1,968 4,449 421 8,9581 2,8001 £22,200] 10,542] 11,758
1800 ] 5,281 4,227 1,462 1,240 2.702{ 14] 5.848] 1,855] 14,638 6,953] 7,703
1801 e} 4.87] 6,530| 3,871 2,695] 6,566 175]22,411] 2,559 28,291} 12,3211 14,970
1902 e 6.87) 4,473 L,787) 1,507 3.294t 31} 7.413] 1.442)16.831] 7,786 8,885
1903 v 6.61] 54410 2,419 21101 4329 33] 10,094f 1,723]21,3201 10,003} 11,817
1904 e} 8.57] 4,476 1,8301 13191 2,149 3| 7.647] 1.482;16,757 7.528! 4,109
1903 19,731 6,498 4,035 2,040 6,975 33 7.109) 3,035 22.730! 12,606] 10,144
1806 e[ 8.337 95,0871 5,000 2,725 T.726) 177 6,7831 5.871, 29,748] 16,985/ 12,754
1907 e 8.1%) T.B81) 5,125} 2.883 8.008. e 10,291 5,895 32,075 15.539( 16,186
1908 e} 10,68 T.327] SI5M D315 T9Tdimeeeee] I8.6911 5,626) 35.118] 15,5011 12,317
1808 8.17| 8,25¢) 5,297} 3,57 8,876 450 17,1541 3,727 38,088( 17,207 20,881
' 12,867

13

! ! f 1

Average ... 815 6.3%4{ 3,8000 2356) 6,156  97[10.435) 3,432) 26,714 12.847]
| {

*53—.—
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TABLE No. 2.

A descriptive list of Class A land on north gide of Salt River,

DESCRIPTION. Sec Township. |Acres, Remarks.
Indian Langw.
SE Y 2012NRSE 160
S¥% of N R 2 160
S ¥ of 21 320
sSW 3 22 160
W ol 7 320
N % of 28 320
N 3% of NE % 2% 80
E 13 a. of SE 3, of SE ¥ 29 13
NE 3% 31 T 160 -
S 3% of 31 220
N 1 of 32 320
Total acrezge of the Indian land 2223 ~
Year 186%me
N iz of NW % B3{1NRZE 80
E % of 4 220
SW i, of 4 160
g % of -3 320 N
B 1 ] 320
NW % b 160
5 120 a. of 8W 2 8 120
E % of 10 320
N i of NW 3 10 150
SW 1 10 80
All of 11 640
60 a in SW cor. of NW 4 12 80
S 3% of NW % 14 80
NE Y 17 180
70 a. N of River in SE 3 17 70
NE % SIIZNRCE]L] l60
Total 3210
Year 1870w
SE 34 1/]ITNR2E 160
E % of NE 1 ‘ i3 80
SW I 14 160
SW i 511NR3E 160
SE % 7 160
E i of oW 34 and 8W 3 of SW Y] 7 120
15 a in NW cor. of NE Y% 18 15
NW 1, 17 150
NE % 18 160
N % of SE ¥, 18 20
N % of NW 3% and SE ¥, of NW Yoo 18 120
N % of SW % 18 80
Total 1455
Year 1871
S 50 o of SW Y 11 |INRZE 50
BE 15 18 320
NW v, 12 18
SE 3} except 4U 2. In River ] 13 120
NE ¥, of NW i, and NE 3, of NW 1, of
NW iy 13 50 :
sw 12 160
N 100 2. of NE ¥, 14 100




TABLE Neg. 2==(Continued.)

DESCRIPTION. -~ - .= .«i{Sec.| Township..lAcres.| ....Remarks,
Yeat 1871--~(Commued)w

SE % 1411 NRZEI|-160

NwW Yy, 14 160

SE Y% except 30 s in NE corper I 291 NRIE} 130

130 3. S of 8. B. V. Canal In SW 3 2 130

NW % e 4 160

E % 5 320

NW % 5 180

E W O 220

80 . N of Grand Ave. in NW 34 I8 20

52 S of Grand Ave, In NW ¥ of NW Y.l & 5

20 2. S of Grand Ave. in SE ¥, ot NW .. § 20

20 2. in B part of N. Capitol Additionaccn.] © 20

N % 7 20

NwW » 18 160

30 a. N of River in SW % i6 30

SW 1, M4i{2NRIE]| 160
Total | 3285
Year 1873w :

S 70 a. of NE 1 sl I1iINRZE 70

EAVERA 12 160

SE 4 s 18 160

SE Y% 17 160

NE Y% 20 160

E % of NE i, 3|[INR2IE 80

SE Y, 31{2ZNR3IE| 180

By 32 320

NW i 32 160

E % of SW ¥ and NW 3 of §W Yeeeee] 2 12¢

S % 33 320
Total 18%0
Year 1873—

E 60 2. N of River In NE % 1281 NRI1IE it

E % of NW % 20!1INRZE 30

N % §IINRIE ]| 320
Total 460
Year 1874w

SE Y 1M{INRZE] 160

$ 100 a. of NE % 16 100

SW 3 exespt 15 a. rough ITIINRZE 145
Total 405
Year 1875w :

60 a. S of Maricopa Canal In 88 Yoo | 4 |2 N R S B 60
Total 60
Year 1876

W 1% of SE Y, 21iNRZE 80

SW %, 2 160

sSW ¥ 9 160

NE @ 10 160

N 120 a. of NW Y 10 20

NW Y P11 160

SW Y, except 10 a, rou»h I15 150

.-.’,s_—
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TABLE Ne. 2= (Continued)

- " DESCRIPTION. "™ - jSee. Townshlp."l[.&cres. ~ “Remarks. —
Year 1876w (Continued)e— b e
NW 34 except 10 a. in SW cor TITIINRZE]| 150 o
N % of SE ¥ 20 g0
NW 14 22 160
NE % M|INR3IE] 180
N 15 of 88 3§ . 14 20
N 3% of SW Y% 14 80
Total 1700
Year 1877~ :
NE 1]INR2E | 160
2 320
NE % 9 i 160
W 15 16 320
NE 18’ 160
SBE 22i2NR3IE] 160
N % 31 220
SW iy, 31 160
Total 1760
Year 1875w
SW % LILNRZE ] 160
R © All of : G40
NE 3 4 160
- Al of G 640
N 110 2. of 5W ¥, 11 110
NwW 18 160
NW i of NE 3} 22 40
Lots 1, 2, 7 and 8, Montezuma Place, In
EE 1 of BW Y 3|INRSE 30
NW i of EW : 3 40
NW 14 except 60 a. in SW cor | 12 ) 100 .
NE 14 of NW . 14 40
N 3% of NE 3 is 80
NE % except 15 2. In NW 00} 16 145
) E BBIZNR2ZE 320
] W % 25 160
; S 285 ' 220
S 15 : 35 320
SW 3 of SW 1 20 L2NREE 40
S 3% of 88 1, 20 80
SwW % 20 150
NW 34 23 160
Total 2805
S Year 1878=.
i NW % 1IN R2E]| 180
SR NW % 4 150
L NE % 7 160
i N 15 5 320
L NwWoy 9 150
L 20 a. N of Maricopa Canal o NE cor of
M SE ¥, ZITNRZE 20
) NW 3, 2 160
30 5. N ot 8. R. V. Canal in SW 4 [ 2 20
§0 o N of River in 8W 14 13 60 -
‘ S % 27T12NKZE] 320
Siiag SE 3, 34 160
: 8B 3, 38 | 180
vty SE 3, except 10 a {n NW eor._. —] I3 2NRIB 150
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. TABLE No, 2-{Continued)

- DESCRIPTION, - |See. Township, i.&cres. Remarks.
” Year 1897-=(Continued ) )
S 34 0|({2NRZE[ 32
26 3. in SW cor. of SE 3 i 27 25
B i 28 320
NW 3, except 50 & In SW cor | 28 110
SW 28 ‘1 180
N N ‘ 29 320
NE % . 30 is0
Total VR N 3435
Year 1830w ' .
All of LIINRIE | 640
All of 1z 640
NE i3 160
- E 3% of SE 3, SILNRZE -{1)
S % 4 220
W % 7 320
Sw 8 160
SW % i7 160
W i ol NW 3, 20 80
60 a. N of River in N 3 of NE %, 21 80
120 a. N of River in NW 1. 2 - 120
SW 3 111 NRIE]| 180
45 a. in SW cor. of NW Y 1 45
NW 3, of NW 3, 14 40
SW % 2Z2ZIZNR1IE] 180
534 of NE ¥ 26 80
S8 % 26 160
R 26 . 320
All of 25 640
All of 36 G40
20 a. 5 of Grand Camal in NW 3 iz NR2E 20
8 1 of ; 28 320
SE i, 29 160
- 65 a. 3 of Grand Canal in NW 3 23 §3
o SW iy 29 160
Lrae et . E 3% ot 3z 320
TS NW 14 32 169
' B R 33 320
NE %, 34 160
/ N 1% 25 220
W 2% 36 320
140 2. S of Grand Canal In SW Yoo I IS | 2N R a'E 140
8W 3, except lv a in NE cor 121 150
SW %4 except 20 4. In NE eor 27 130
NwW 4 30 . 150
NE 34 except 15 a. in NE cor | 34 145
) Total 8025
Year {881w- !
- 4 DNIINRIE] 320
. NW 2, 11 160
L SW % except S £ of SW 3, of SW .| 11 140
X - NBE % Si1INRZE! 180
5W 1, 5 160
. NE ¥ 121 NR3E| 180
- N 120 a. of B2 y, 12 120
m— ] 8 3% of WE 3, WIZNRIE 80 .
. 8B 14 28 160 vl
. NW 14 except 50 a. in NE cor 25 : 110
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TABLE Neo. 2—(00nﬂnu_ed)

< DESCRIPTION.

Seq.] Townshlp, |Agres. Remarks.
Year 188%——(lontinued)m- .
5W 3 : WIZNRIE| 160
All of 28 G40
All of 33 640
E % of 34 320
NW 1, 34 160
SW 14 34 160
All of J1{2NRZE G40
NW iy 33 160
W % of 3¢ 320
NE 34 36 i6o
SW i, ot NW 3, except S s in NEeor 2T | 2N R I E 35
Total 4965
Year 1880w
E 1 of NE v, 2|INR1IE 80
W 35 of NE %4 2 80 | 82-04
SE % : 2 166
W 3% of 2 320 | 82-04
All of 3 640
N®% o 10 . 220
SE SIINRZE] 160
NW ¥ & 160
NW 34 of 8SW Y TILNR3IE 40
80 a 8 of Grand Canal {n 8E 3 {14 2NRIE 90
100 a. S of Grand Canal iIn NW 3% 14 100
8SW % 14 160
All of 15 640
E 35 of 20 320
SW Y 20 160
E % of 21 320
W ¥ of 21 320 | 8204
E 3% of 22 32¢
NW i, 22 160 .
NE 3, o} 160
SW i 22 160
SE 3, except 40 a. in NE cor i 24 120 _—
8W 3% 24 160
N % of NE Y ; 25 20
50 3, in NE cor of NW 25 50
All of 27 840
E i3 of 29 220
sSW 1 29 160
E 3% of 22 320
€ 3% of NE 1, Wi[2NRZE 80
8SE ¥ a0 160
NW 1, except 15 a In NE ¢oro e} 30 145
SW ¥ 30 150
SW 1 2 160
SW 3 22 160
NW 1% 34i2NRZIE]| 160
Total 1745
Year 1B85—
N & of NE 34 8{iNR1E §0
5 1% of NE 34 ] 80 | 3205
8SE Y% ] 160
NE % iI9{1NRZE 1680
SW % 2IINRIE 180




v« TABLE Me. 2e=(Continued)

DESCRIPTION. e e 18000 - Township. jAcrest! - - Remarks, -
Year 1883ww(CONtinued)mm :
NE ¥ of NW 3 .. i ILIINR2E 40
NW 3% of NW I, 15 40
SW ¥ ol NW 34 15 40
NW i, of W Y 15 ] 40
Ga.inNWcor.otSW%otSW%___ls 5
SE 1, ZI2ZNRIB| 160
NW Yy g 22 160
N %o NE Y, 28 8¢
50 & in BW cor. of NW % 2812NR2E 5¢
Total - 1255
¥Yezr 1884w .
N 33 SIINRIEB| 320
E iy 4 32¢
w14 & 320 | 84.04
NE y% i4 160
SE Y, IB{INRZ2E| 160
SE % except 15a in NWeor.of SW %ol 3|1 NR3I 2! 145
25 & In NE cor. of SW 1 3 25
40 2. 8 of Grand Canal iIn NW 34 2|2NR3E 40
Total 1490
Year 1885w
N 80 a. of NE i1]1NR2E ‘80
N 60 a. 6f NE 16 80
8 3% of SE 4 IBIZ2NRI1IE 80
SW N 160
N % of N & of SE Y V|2ZNR2E 46
SW i, except 20 . in NE cor 33 . 340
Total 570
Year 1886w
% TI{INR!E 320
N 4 of 8B i 18}]1NR2E 80
E 12 of SE ¥, 812NRIE 80
SW 3 of SE 1, i) 40
8 1 : 16 32¢
98 a. on E side of NE % 1g 95
SE % except 20 2. on W sidemccaec .} 18 1490
SE 1y 31 160
All of 212NRZE 640
40 a. 8 of Grand Canal in NE % 26 40
SW Y of SE 3% IFI2ZNRSE 40
NE ¥ 17 160
N 60 a. of SE % 17 80
E 1% of W 1, % 80
NE %, excepnt 20 2. in SW 00T mcn] 20 140
W 20 a. N of Grand Canalfn SW 3, of NW 34| 20 20
45 a. S of Grand Canal in W 3% of SE Y] 21 45
NW ¥ of SW 1 29 40
Total 2500
Yezr 1837
202. in SE M of NW I, and W B of NW LI I2IINRIE! 100
S 1 of NE ¥ 1% 20
N i of 5B ¥, 15 | 80
NW 1, IRJ2ZNRZ2ZE! 160
SW Yy 19§ 160

ngu—
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TABLE Ne. 2—(Continued)

nmscﬁt?ﬁbx.

-

Sec] Township. lAcres Remarks.
© . Year 1887—(Continu=d)-—»- e R ——— A
S%otNW% ZI2NR2E 50
N i of SW % 23 80
SSOa.otSE%otNW%' IT{ZNRZE 30
S % of NW 28 80
S 3% of N 3% of 8B 4% 30 40
10 a. for Trees 12M{iZNR4 R 10
NE 1 of NE 14 2813 NR1E 40
8 12 of NE % 25 . 80
E 12 of SE 3% 25 80
W % of SE 4 25 80 | 8705
E % of SW 3% 25 80
50 a. N of Grand Ave. in B 15 of SE Yl 36 50
N 3% of NW Y, of NE 3 WIINRZE 20
8 i0 a of SE 3, of NE 3% 30 10
E 3% of NE 3, of SE ¥ and 8 3 of 8B
except § 2. In N'W cor 30 85
: 3¢ 320
NE % of NE 4 . ” 36 40
E 3% of SE Y 2 80
NE 3} of NE 3 JWIINRSEZE 40
t'A 31 i60 | 8703
Total 2075
Year 1888 .
N 35 of 5B 3 ezcept 10 2. in SE etfece | 0 I N R 2 2 70
S % of SE 34 10 80
5W 3 10 160
E 14 15 320
NwW 34 i5 180
SE ¥ of SE Y, of §W 34 611INRKE3IE 10
SE 1 of NW 34 of SE 34 TiI1INR44E 10
40 8. N of River in E 35 of SW % 7 40
50 a. N of River in W 1% of SW 34 ' 50 | 8803
W 3% of NE 3 412NR2E 80
W 30 a.of S Wi, of SE Y 4 30
w oI £ 220
N % 5 320
W 3% of SW i 5 &0
E 1 6 320
30 a. N of Grand Ave, 1o NW Yvmonned] © 8¢
20 a. S of Grand Ave. in SE 34 of NW %..) § 20
SW 34 3 150
NW 3% of NW 1 8 40
E % 9 320
NW 3% of NW % of NW 1, 9 10
N % of 8W Yy 9 80
NW ¥ of NB 10 40
E 60 a. of S 34 of NW Y% 10 60
NW 1 of NE 1 11 40
Wik of NW Y% of NW ¥, 12 20
N % of NW ¥, of NE ¥ 14 20
SW 14 i60
NW ¥ of NW 3 and NW 3, of NE 14 of
NW 1 23 50
W i of NW 14 El2NRZE 20
W it of SW Y, & 30
SE 3 of SE 1, 2 40
§ a in NE cor. ¢of SW 1 of SE Y] 25 5
S 3% of NE % 36 20
S 1 of NW 1 36 80




. "TABLE No, 2w(Continued)

- . e e .

DESCRIPTION. Sec. Township, ‘Acres. . Remarks,

Yeal 1803w (CORLINLEE jm . I U S -
8 i 2ZIENRLE]| 320
E 3% of SE 3 and NW Y, of SE Y% | 27 ) 120
NE 1, of NE % of SW 34 ¢f SE 3 i 27 3
W 3% | INRZE| 320

Total 4280

Year 1888w
N 1 of SE 34 HiiINR1IE 50
N 13 of §SW Y 10 80
50 a. N of River in NE 3 2Z2]|INRZE 50
NE % of NW 3, and NW % of NW 3| 22 690
10 a. In NE cor. of SE 34 of SE 4 and 30

a N of River In § 3% of SE 3 JI4J1INRIE 49
NIB[LUANE K{Land WHhoSWH ANEY] 1[2NRIE! 100
SE ¥, i 160
NE 3 of SE % 2 40
NE 14, of NE 11 40 1
§ 3% of NE Y, il 80
NE 3 of NE % 13 40
SW ¥ of NE 1} 13 40
NE 34 of NE 14 40
W i of NE 3 Z2IZNRZE |70
SE 34 of SE 14 2 40
W 3% of 88 Y% 2 890
W iz of NW 3 2 80
W 3% of SW 1y 2 80
E-i14 3 320
SwW 2 160
W % of NE Y% 7 . 80
Nw 7 160
NE 14 of NE 1 of SW Y 7 16
SE ¥ of SW 7 40
SW i, of NW Y, of SW 3 " 16
S 3% of NE 3 of SE 3 3 20
10 a. N of Grand Ave. in NW cor of S8 3] 8 10
W ik of NW I, 11 80
All of 16 640
E 100 a. of NE % 17 100
EE % 17 166
SW I of NW y 17 40
N 1 20 220
W 3% of BW 3 20 80
N 34 of NE Y 22 g0
NW 3, of SW 1 22 40
5 a. for Trees in Alhambra 2¢ 5
NE ¥ except 20 2. on N sig 127 140
356 2. 5§ of Grand Canal in NW 3, by 35
W % of NW 3, I3|2NR3E 50
N 3% of NW 3 of SE 3 36 | . 20
8W 3% of BE ¥ 35 40
N % of SW 1 28 80
60 a. 8 of Ariz. Caznal in NE .. 2Z2|2NR¢¢E 50
W S5 2 in N 3% of SE 34 28 55
30 a. 8 of Ariz. Canal in SE ¥, of NW 3] 28 30
15 2. in NE cor. of SW 14 : 28 15
NE ¥ of 8E 3 20 40
SE % of SE an 40
NE 3% except 10 a. rough IANRLIE 150
NE % of SE 1 22 40 :
30 a. S of Grand Ave, In SE 14 ... |99 30

3] -



TABLE No. 2-{Continued)

- DESCRIPTION. Sec.t Township. |Acres. Remarks.
Year 1888w (Continued Juw
5 8. for trees In NW Y, of NW Yoo 26 | SN R I B 5 | Peoria
5 a for trees In NE ¥, of NE 1 27 -8 | Peoria
. SE Y of NE 34 27 40
p SW 1, of SW 3 T|I83NR2E 40
S60a. ol B ¥ of SE 1 3 60
NW % of SE % a 40
. N 3% of SW 1 31 80
. NW%ot SW ¥ of SW 14 31 10
NE % 32 180
SE Y, 33 180
8 40 2. of SW Y, 33 40
E % of NW 4 38 8¢
W 2 of SW Yy 36 80
Total 5260
Year 1890w
S40 a. of NW 3 WiiINR2Z2 X 40
S % of SW I, of SE 14 12Z{1NR3IE 20
ol EXof NEY 2IINR4LE 80
SR 10 o in NW cor. of NE Y, of NE Y| 6 i0
NW % of NE % 6 40
W i of SW ¥ § 30
- S 15 of SE % ; 2IZMNR1IE 80
-~ E%&otNBV- TiIZNR2ZE 4]
s N % of SE ¥ 10 80
s E 1 of NW % of N 1A 12 20
: 8 % of SE 1 1% 80
E % of SE % 15 ] 80
_ NW ¥y 25 1 180
L. Nsoa.otwléofswm 412NRSE 60
e S 1% of SE ¥ 15 80
' SW Y% of SW 3 15 40
NE 3 o NE % and § 1% of NE % 22 120 | 90-04
NW 14 of NE 1 22 40
NE % of SE Y 23 40
NW % of SE 1 and S % of SE I, 22 120 | 8005
NW Y, of NW 1, 22 40
B 1% of SE 4 27 80
- 1Sz.inNEcnrotSW%otSE*/. 27 15
. NE 14 of SW 3 29 40
et SE 34 of SW 14 29 40
Sa.inSchr.ofl\E%otSD%%.ls ZINR4E §
S ¥ of SE I except 5 a. in NE core ] 19 75
SW ¥, WIINRIE! 186
5 a. in SE cor. of NE 1, 26 5
60 2. Sof Ariz. Canal iIn B % of SE % .../ 2S5 IS N R 2 B 50
S§60aofElo SE Y and 8 % of 5W %
of SE Y% 22 80 [ 90-04
N 5 of NE %, of SE 3 and N 68 a. of W
% of SE ¥, 32 80 | 90.03
NE ¥4 33 160
W i of NW iy, 36 80
N 1z of NE Y IBIINRI W 8¢
Total 2340
Year 1897w
SE 1% of NW Y% ISIINRZE 40 R
— N 1. of 8B ¥ 14|2NRI2E 80
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TABLE No, 2= ({Continued)

e

-DESCRIPTION. Sec.! Township.' licres. Eemarks,

Year 1891-—(6cntlnned)—-

% BIENR2ZE]| 180
N%ﬁotSE‘iAorNE% Bl2NRZE 20
NE 3 of NE %, 36 40
SE 3% of SE % 38 40
Sﬁotsz%otSW%mdSW%o:SW% 36 &0
SwW ¢ 2213 NRIE| 18
SE % of SE y, 27 40
B 1% of 8E 3 BIINR2 T 80
SE%otW%ndW%orNE%_w_n SNRIBE| 120
‘NE%orNW%otSW%ndW%snt .

W i of SW 1 32 &0
Total 330

Year 1892—m .
N 34 of SE 3 Blivnlxr 80
W%sotSW%otSE% 13 20
E%otNW%andN‘WuotNW%“__..la 120
NE 34 LIINRIE ]| 150
NE 3 except 10 2, in S8 O et} 2 160
E 35 of NE ¥, of SE 12 il12NR:1x® 20
S 3% of SE 11 80
B % 1z 320
NGO&.O!W%&MN‘W% iz 66
NE 3 of 5W 3 12 40
Nw 1y, 3z 160
SW Yy 22 160
NW%O!S‘W%andWﬁotSW%of

SwW i, 12 ENR2E] 60
‘NW%o!NE%o:NW%mdNW%oL .

Nw 1, it 80
EaeorSW%andSW%mSW%mi? 120
NE ¥ of NE 3 18 40 | 9204
SE 3 of NE Yy 18 40 | 92.04
W i of NE y 18 80
Esoa..otN%otSE% 18 80
SE Y% of §B 3 18 40
S;&oISW%otNW%otSE% 18 4
NE % 19 160
N 14 ot NE 12 30 80
ISa..lnNEcor.otNW% 30 i5
W i of N 4 B|ZNR:E 80
100 a. N of Maricopa Canal in SE Ye 34 100
g 3% of NE 3, 24 |2NR4 B 80
N 32 of N 3% of SE 24 . 40
S % ot NW Y 4iaNR1E]| 30
N 13 of SW 3 14 80
SO&SnEpanorN%otW%andSE

% of NW 22 30
Saaa.ofNW%orNE%anleaa.or

SW % of NE 1 27 40
N 25 a of SE 3 of NE ¥, 2 bet 1
SW I, of NE 3y 28 40
80 a. strip running SW othrough cantsr of

SW oy, WigNBR2E 80
w1 32 2z2p

Total 313%

Year 1895w ) =

SW 1 of NE 1 ‘§IITNR4LE 40
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TABLE Na, 2a={Continued) "

- - LT S ®

DESCRIPTION. : Sec, Township. \Acras. © Remarks.
Year 1893—(LORtiNUEH )=
100 a. 8 of Grand Canal In NW . T11 4B 100
SE 14 of 8E 24 is ]2 3 E 40
NW i of SE 14 16 . 40
Waoa..otW%otNWM 27 . 30
B 3% of NW % 3 80
S NW % of NE 3% 36 40
: N‘ﬁ%otSE%ands%orNW%otSE% 38 60
e ) S ot N % of NW 36 40
NW 3% of 5E %4 ]l 32N R4 E 40 '
W 3% of NW 3% of NE 34 38 20
W % of NW 3, of SE % 36 20 .
NW Y% 26 160
N 14 of BW Y 36 * 80
SW i of SW Y% 36 . 40
N 14 of SW 3|3NRIE 80 .
NO&G!E%O!NE%de%otNE% 3LIINRZ2E 140
S 1 of NW % k84 ‘ 20
Total 130 &
Year 1594w
50 a NofGrand Canal in Wyoart ot NW % 1{INRIE| B
W i of NE % 3 20
5 % of NW 1/4 3 80
BlL 5, Montezuma Place, In SW 1A 3 10
Wik ot W Y 8{1NR4E 80 | 94-04
N % of NE Y of SW 3 ISI2NR3IE 20
N%otSE%otNE%otSW% 15 5
NW 1, of SW ¥, 15 . 40
NE I, of NE 3 of NE % 2314 - pi)
NW 3 of SE 3, of NW % 23 .19
NW 1 except 10 2. in SE cor. |24 {2 NRZE]| 150 .
N 60 a of E 3% of SW % 34{3NRI1E 60
NY®of NWYand E0 aof S/ oiNWIH 25 110
] N 3% of SW 34 2013INR2E s0 .
o . W iz of NW % 35 80 : .
P ke 30 a. in 5W cor of SW U B{INRIE 30 4
“Total A 885
Year 1895~ '
S 60 a. of NE ¥ {INRZE €0
NW Y% of 8B ¥ 2|2NR1E 40
N 252 of SE ¥, of NW 16 25
NE 3% 24 160
Lo S 1 of SE % of NW % EIZNRZIE 20
TR e B 15 of SW 3, 5 3¢
. 560 2. of W 35 of SW ¥ 5 60
T 10 a. for trees along Cantral Avenue HIE . 10
- All of 18 6§40
NW 1, of NE % of NE %, 5 &% of NE %
- of NE %% and SE ¥ of NE % ] 23 70 | 95-05
. NI 3, of SE 3, and § 3, of S % | 23 120
SW Ya 23 160
- NW 1 of NE 3 of 8W % I 24 10
: NW ¥ of NW 1, of 8W 3 and S 2% ©
N'W' i, of BW U 24 30 -
—— 8 2. In NW cor. of SW ¥ of SW - 24 g . -
. 85 Y of NW 34 k13 40 =
25 5. S of Ariz. Canzl in S % of 8 Yew! 22! 2N R4 E a5

4——34“-.
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TABLE Mo, 2e{Continued)

‘DESCRIPTION, . “{8ec Township. lAcres.| | Remarks,
Yoar 1855me{Continued jo—
E 14 of NE 3 BIZNRIE 80
S 3 of SE 34 of BW 1 35 20
Wi a of N 3 of SW 3} of NW 2] 36 15
SW 3, .0f SW i, of SW 1 WBIINRSE 16
Total 1880
Year 1896 0 0 e -
% 4{i2NRIE| 180
SE ¥ of NW 4% 12 40
8 of NE 1 TIZNRZIE 20
SW 1, of NE ¥ of 8§W 18 10
8 3% of NW Y : 2BIZNER4E 30
IOLtnrtreesinNW%utNW% I 26 10 | Seottsdale
NE ¥, of NW 1, of §W 34 32 10 | Cematery
NE 3, of SW 13 NR3E 40 | 96-04
SW ¥, of SW 3% 3 40 | 9604
Total 470
Year 897w T - C ’
8B 1 TILINE2E] 160 ! 5087, 97-09 .
8E % 9 160 | 78-74-76-80, 9709
Nif a.oft W g of NW 14 of NE S|{Z2NEBSE 18
S of § 3 of NW 3, of NE 1, g 10
NE %4 except 30 4. in NE 34 is 130
NW%orNE%otNW%a.ndNW%of
NW 14, i6 .50
8 1% of NW 14 18 80
W ik of SE Y of SW % 16 20
W 4 of SW 16 80
25 a. in SW cor. of SE Y, 35 -1
SE ¥, of SW 1 I9i12NRBR4E 40
NE ¥ of NW I} of NE ¥ 26 - i 1¢
N 15 of SW 3 of Sk 1 30 : 20
NE 1, of NE 1 of NE Y 3B{INRLIE 10
Total — 810
Year 1898w
SW 3 of NW 3 : 1IB8!2NR2ZE 40
5 3% of SW Y% of SW 4{2NR3E 2¢
W 15 of SE 14 of 8W 1 15 20
20 a. in central part of §W % of NE %..| 2 30 | 9804
N i1 of SE 1, of SW 38 20
W & of SE W|INRZE &0
Wi of SE Y, of SW 24 0f SW Yiewrwrmon| S0 |3 NR 3 B [
Total 218
Year 1885
E % of NE % 2WITNER?2E 20
30 a. N of river in 8%W 1} of 88 34 - 22 30
SW i of SE 3, of NW 3 2BIZNRIE 10
E 15 of NE Y, of NE 35 20
NE ¥ of NW I ZIINRLIE 40
W ¥ of SE Y, of SW 1, TIZTNRZE 20
Total 200



I R TS RN UL L L) R

Mot T

TABLE No. 2w-(Continued)

DESCRIPTION. Sec.. Township. ‘Acrea, Remarks.
Year 1900w - - B
NW 3, of NE %% 8 N R 1z 40
E 15 of 8B Y of SW 3, : P d 812ZNR3E 20
15 a.in W part of SW i, of SW Y%.. i 15
N 3 of NW I, of SE 1 23 20 t 00-D4
NE 1, of NE 3} of NE ¥ 2e i0
E 1, of SW Y of §SW 34 13|2NR4E 20
10 a, in 8W cor. of SW 32, 20 10
SW oy . 30 160
SE % of SE Y, except 5 a. in SB core ] 31 33
SW 3, of NW 3 28i183NR1E 40
Total 30
Year 1901 :
N 1L of SW 3 IBIINRZE 20
50 . N of river in B part of NBE % 21 50
N6la of By of NW 1 S{2NR3IE 60
SE ¥ of SE Y, of NW 31 g 10
W 3% of SE Y, of NW i, 15 20
E 1 of 88 % 21 80
10 a. In NE cor. of NE 1} of SE 14 2812 NR4E 10
SE Y 2813 NRZE] 160 | 91.82 0100
NE 3 of 85W I, 28 +0 | B9-30, 01-0%
W 3% of NW 3 of NE % 36 29
"Total 530
Year 1802«
E%otSW% IBILINRIE 80
NW % of SW 13 40
70 a. iz N 34 of SE 3 BiINRZE 70
30 a. § of Ariz. Canal in SE 3 4]2NR3E 30
E & of NW 1 19 : 8¢
W 1 of NW Y of NW 3% 21 20
NE 3% of SE 1 35 40
E 3% of SE 3 of NE Y 3B|INRZ2E 20
Total 380
Year 1503w
5 a in SE cor. of SE I of NW 1, IMIINRZE 13
152 Nof river In 8 3% of SW Yumiranee| 14 15
E 4 of NE 14 24|2NRZ2E 20
SE Y% 24 180
BE 3% of SE Y of SE 3 E|ENR3E 20
Total 28¢
Year 190da
NE % I Z2NRI1IE| 160 | 90-94-04-.07
€ 3% of W Y I5i2NR2E 80 | 91-85-04-0%
NW % 19 150
W 3% of NE Y, of SE ¥, I6|2NR3E 20
N 1t of NE ¥ of NW 1 and SE I, of NE
Y% of SW Y 18 36
SE 1,4 of SE Y of §W 18 w0
NW 3, ot NE ¥, of NE 14 and NE NE 3 of
NW I of NE ¥ 28 20 | 88.27-04-09
S % of NW 14 of NI ¥, 27 20




TABLE Ne, Zew({Continued)

DESCRIPTION. 1 See) Township. \Acres. Remarks.
Year 1904me{Cantinued e
15 a. in SE cor. of NE 1, of SE 3 |28 12N R4 E 18 | 04-05
N 3% of NW i, 4 |3XNRLIE 80
Total B96
Year 1905w N
S 3% of NW % of NE I and N 34 of §W
¥% of NE 34 I3]INR3E 40
83 of NW I of NE ¥ 2|ZNRIE 20
W i of NW 3 28 80
N 3% of NW 3 of SW 28 o0
S % of SW % 4123 NR1IE 80
W i of SW 3, of 8W ¥, 20!3INRZE 20
82 ¥ ot SW Y 38 40
Total 300
Year 1906w
SE Yy 411 NRIE| 160
40 a. In W 24 of NW 3 and 30 a in NW
% of SW ¥, . 24 70
.S 15 of SW Y, of NE Y I3II1NRZ2E 20
SE Y% l1iiIXR2IE 160
65 a. in NE part of NW % 1 65 ,
SW 1, of 8W ¥ of SW 3 1i2NR1E 10 | 92-99
S%HMNE Y of NE {and NWHENEY| 5|2 NR2E 60-| 92.53
SW 3 of SE Y% 18 40 | 92-97
40 a. bet. Grand and Aprs. Canals in NE %[ 26 40
8E 14 of SW 3, s{2NR3IE 40
E Y of SW Y of NW ¥ 15 20
NW % of NW 34 of SE 3 2 10
E 3 of SE 3 31|3NR3IE 80
Total TiE
Year 1507 .
Al of I]1INRIE]| 640 | 8485
N 3% of NE 3% of NE 4 - 20 | 84-87
B 15 of NE ¥, of 8B %.. 17 20
W 15 of NW 1, 17 80
S i of SW ¥, of 8W 3% 23 20
NE 3, of NE 1, TIINERZE 40 | 7274, 30-01
E 35 of NW 3 E|INR4E 20 | 5401
NW 3, of NW 4 of SW % 1|2NR1IE 10
25 a. In SE cor. of 8W 1 8 26
W % ot NE 3, of 88 3, 11 20 | 92-00
SW 3, of NW 3 16 40
N 3% of S8E Y 18 80
NW % 20 160
NWwW 3 29 16¢
W i of NE 1 31 8¢
NWw i 3iZNR2E!| 180 | 89-00
NW 3 of NE ¥ of SW 3, and S5 & of
NE ¥ of SW i 7 30 | 8557
E 10 a. N of Graod Ave. io NW 4, of S8 34| 3 10 | 49-97
NE % of NW ¥ of NW 3, asund 8 3 of
NW 3% of NW Y ] 30 | 8801
- NE ¥, of NW 1 and § 335 of NW 14 $ 120 | 83-99
8 32 of SW 3 2 80 | 85-86
B 3% of NE ¥ |13 80 | 93.03
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TABLE No. Zuw(Contlnuedw

o E T e s SRS o o et g s, on P

DESCRIPTION. 8ec.] Township. Lm:-es. Remarks.
Year 18907—=(Gontinued)— .
N 3% of SW 3, IS|2NRZXE BQ | 92-87
NifS s of Wik of NW 3 of SE % i 18 15
40 2. bet Grand apd Aprs. Canals in W %
of NW i 25 - 40
60 2. B of Grand Capal In S 3% of NW 4.1 25 6D | 8690
50 8. 5 of Grand Ave. apd N of Grand Canali
in W3z of NW I 28 50
NE % of NW Yorrd 27 : 40
W it of NE 3 Bl2NAR2E 80
W 34 of SE ¥ 5 80
Néha of B 32 of NW 4 B 60
E 3% of NE 3, of SW 3 8 20 | 92-52
5a in EW cor.of SE 3 of NW ¥ and 5 a.
in SE cor. of SW 3} of NW 3 14 10
EW 3, of 8W 3 of NW 3, 5 10 *
8B % ot NE ¥, of NE 3 18 10
SW 3, of NE ¥, of SW 1 16 10 | 97-88
10 a. N of Grand Canal in SE 3 19 io
20 a. N of Grand Canal in SW 34 | 19 20 -
N 1% of NE i, of NW 34 20 20
Elf0a.Nof Grand Canal in § WY, of NW 34! 20 10
N i of NE Y of NW Y = 0 - - - 20
5% of NW ¥ of 8E 3 2nd N 3% of SW
4 of SE 3% 24 {2 NR4LE 40 | 82.89
S 3% of NE 4 of NE 3 IiINR1E 20
25 5. N of Grand Ave. in NW part of SE 3| 26 25
W 1% of SE ¥, 3iIINRZE 80 | 87-32
B 1 of NW 34 36 80
W % of SE 3 ILI|ANR2E 80
BB 1% of SW 34 k5 N 40
ER ofSW Y and 30 2. in B 35 of W 1%
of SW 3 32 130
SE 3, of SE Y, 32 40
E¥oB ik 111 NRIW! o0
NW 4 of NW 1, 1 40
8 % of NB Y% 13 80 -
3E % 12 180
N 3 of NE 1 24 80
Total 3665 -
Year 1908w
NE % of NE ¥, and 8§ 3% of NE Y% SIINRI1IE| 1201 8382
NW i of SW Y, of NW 1 12 10
All of ig 640 | 26-38
N 3% of NE % of NE % 20 a6
NW ¥, of NE ¥ and § 13 of NE 4 ITIINRZE ] 120 ] 72-74, 90-91
SE 14 of W I, 12 40 | 01-02
SW Y of SW i 19 - 40 | 86-02
SE ¥ of SE ¥, of NE ¥ 2liNRZER 30
NE % of 8W i, of SW 3, 3 10 .
E i of SW Y, of NE 1, lJIZNRL1IE 20 | 3%.87
N i of NW Y of NW 1 3 80 | 93.94
E 3% of SE % 10 30 | 86.91
NW % of NE %, i1 40 | 00.01
NW % of 8W 34 12 40 | 9296 .
B ¥ of NE 3 of NE 13 20
NW 3, of SE 3, of SW 3 and § 1 of SE
% of BW 1 18 30 { 8408 .
30 a. N of Grarnd Canal in SE 3 | 24 30 § 98-.99 : e




TABLE No. 2-={Continued)

2. In 8W cor. of SE 1 of NW 1} and 5§ a.

in NW cor, of NE 3 o6f SW Yiormmont

13
L]

DESCRIPTION. Townszhip. Bemarks,

Year 19508—{Continued) o
B % of 0j2NRIE 8492
E % of NW Y, Z2i{2NR2E 48-59
E % of SW i 2 £5-00
E 3% of NE ¥, 4 8802
W 25 a. of SE 14, of SE ¥ 4 8802
SE % -1 £8-99
E 35 of 8SW i [ 88-99
SE % 7 85.97
SE ¥% ot SE Yy ] §9.99
20 a. 5 of Grand Ave. In NW % of SE Y. 8 §39.95
8W 3 of SE 3, 8 89-39
810 a 8 of Grand Ave. in 8 33 of NW %] 8 89.89
EW 14 g 88-29
NE 3% of NBE % 9501
8E ¥% of NE % 85-32
N 3% of SW ¥, of NE 3, 88.92
N 3% of NW 3, and W 3 of SW 3, of

NW % 3840
W 4 88.92
E 15 of 88-972
NW 3y 88-90
E%oSWIHoSWIY 92.60
8W i of NW 3, 90-93
NE % of NE ¥, and § 32 of NW 3, o NE % 8800
8 1 of NE 3 92.98
S % of NW Y 92-98
W 60 a. of NE 3 89.97
EW o NWIY and E 15 of NW Y, of NW ¥ 89-87
NW ¥ of 8W 92-97
NE i of SW Y 8201
B 15 of 8W 3y 8302
W 60 8 of NW Y, 96-98
W 60 a. of 5W % 96.98
NW 14 of NE 83-93
NE Y of NE 4 of NW 3
20 a In NW cor. of NW Y 412NR3E
E % of NW I 6 88.92
E i of SW 3 6 88.92
NE ¥ of NE 1, T 96-97
S 1t 2 ot NE 3% of NE ¥ and S % of

NE % . 8 92-93
W L of W ik of SBE 3 3 92-93
SW 3 ot SE ¥, of NW % 2 $2-93
Nig of NW I of NW 14 8 92.93
SW 3 of SE 1, of SW 3 8 9293
8E 1 8 92-93-34-96
S 3% ofl SE 3 of NE ¥, of SW ¥, and B i

of SE % of SW 1 15 9804
E i of NE ¥, of EE ¥, i6
S 100 2. of SE % 17 26-96
N % of NE 1, of NW ¥ 17
5§13 of N It of SW I of NW % and SE

Yoof SW i of NW Y 17
SW 1 of 8 Wi, 7 36-96
S & of NW I, of 8E 1, 23 00-02
E i of SE 4 of NW 2 23
E 30 a of SE ¥, of SE 3, 2 90-35
$§ % of NE ¥, of NE % 28
B

86-87

-3
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TABLE :No. 2—(Continued)

DESCRIPTIUN. See.] Township. ?Acres. - Rermarks.
Year 180B—(Lontinued)—
E 1% of SE Y, of NE 4, . MIiZ2NRZIE 20 | 00-02
N i of N 3% of NW I, 36 40 ] 83-00
10 & in NW cor, of SE Y, of SE %, 12212 NR4 E i0
NE 3, of NE 3 24 40 | 91.82
NW i of NE Y, 24 40 | 92-58
S ¥% of NE ¥ 2T 80 | Si.82
8 ¥ of SW 34 of SE ¥ 30 20 | 97-93 -
SE ¥ of §W 3 36 40 | 9300
SE 4 IZ|3NRL1E 160
SE % of NE 3% " 15 40 | 90-91
BilRofSE Y, and Sk of SW L of BE {15 |3 NR1E 100 | £3-83
N 6aof Wi of SE U i5 60 | 90-91
SW Y% of NW . 22 40 1 9297
SW Y, of 8W 3, 23 . 40
N‘W Y of NE I, 28 40 | 87.88
NE ¥ of SE M 33 40
SlSa.otE%o:NW%eINW‘A ] 23 . 15 | 92-00
15 2. in center of SW 4 33 15 | 92.95
NW 1, of NE 3 38 40 | 80-81
N 120 a. of NE %, excem N o NW H_LWIINRZE 100 | 87-83
BE 3, of SE 3 of NE % 3 10 | 95.88
W’;&otNE%otNW% 21 20 | 9598
Si5a of NE % of 8W 1, and N 10 a. of
SE ¥% of 8W 34 a3 25 | 89.98
EW 1 35 160 | 91-02
W 3% of SE I of NE ¥ 36 20 1 9102
NE ¥ of SW 1 36 40 | 87-83
All 8§ of Ariz. Capal 1o SW Y, except W .
baofsS%of8SWY odsSEW Yoo | SO | NR I B 50 | 92-84
By 12l NRLI W! 3201 8092
S % of NE Y . 2¢ g0 :
RS Tetal ‘ 6738
— Year 1909
. SE Y v SIINRLIE 180 | 85.89
P i N 50 a. of SBE 14 8 - 50 | 3637
e N 25 2 of NW 3 of NE % 117 25 | 84-87
SE Y $§|iINR2ZE 160 | 7889
N 50 a of W ik of NE % 13 60 | TO-89
SE % of BW i 13 40
NE Y% of BW ’/. I51INRIE 40 | 95-00
SE % of NE 3/. Z2I2NRLIE 40 | 92-95
8 % of NW %’4 of NW 4. 3 20 | 93-94
N % of SE Y% 4 ‘ 50 | 96-02
NW 3, of NW 3 of NW ¥4 4 10 | 9900
' - NE 1, of NE 1} of NE ¥ 5 10 | 90-93
. E 1 of NW 12 80 | 92-00
Ut S 1 of SW Y 12 . 80 1 92.02
,. SE ¥, of NE ¥ and W % of NE Y | 14 120 1 82.02
o 70 a. N of Grand Canal in SE %] 14 70 | 8202 .
- 60 2. N of Grand Cozmal In NW Y] 14 60 1 32.02
NE ¥, of SW 1, and NZ Y, of SE Y, of
S 5W 1y 18 &0
C 45 a. gteip N and S through W 35 of NE 14| 1% 45 | $6-30
20 a. on W side of SE 3} 13 20
EY¥ of E L of 8W 34 19 40
B 15 of NE I 31 80
N % 112NRZ F.. 320 1 92.94, 0001
B % of NE % 2 80 | 39-99
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TABLE Me. Ze{Continued)

. DESCRIPTION, See Township, ﬁ&nres. . Remarksg,
Year 1905 (GCONtinuete—
NE 3, of SE Y Z2{ZNRZRE 40 | 89-99
ESG&O!N%O!SE%.EISLOISE’A )
of SE ¥, and E 10 4, of SW 3, of SE Y| 4 85 | 83.02
20 8. 8 of Grand Ave. in N'W L ol NW % ¢ 20 ; 92-01
SW 14, of NW 1 - [ 40 | 9201
5 3% of SE % . 10 80 | 89-90, 00-01
B 3% of NW .o n 30 | 89-98 -
SW 14 of NE 34 1 40 | 83401
S8E % of SE Y% and W 15 of SE 34 1 120 | 28.91
N % of 8SW 3 i 80 ! 8857
B Y of SW Y 12 BO | 8390
N iz of N 3% of NE ¥ of NE 3 15 10 | 92.36
W 3 of SE 3, except 40 z. in central part| 1% 40 | 93.9¢
SE % of SW Y, and W %% of SW % 18 120 | 82401
N 15 of BB 3 20 80 | 8902
20 2. In BW cor. of NE % 22 20 | 89.35
80 a. N of Grand Ave. in 88 3% 22 89 | 89-85 -
65 a. N of Grand Ave. in NW 1 22 656 | 89-95
40 2. 8 of Grand Ave, in NW 3 22 40 | 39.95
N % of SW ¥ of SW 3, 22 20 | 89.35
NE 3 23 160 | 87-92
- 8E % 23 160 | 87.95
SE%OINE%otNW%andW%of -
NE ¥, of NW o 26 30 | §8-92
Wi ofSE% ofSE Y and W of SE%| 6|2 NR3IE 100 | 92.93
N30LMW%0!E%O£STV% { 8 30
SW % of SW % of NW Y 17 10
NW I of SW 3 17 40
E 15 ot NE Y, 19 80 | 95-99
SE % of SE 3, of NW 34 21 10 | 91-93
SE % of §W 3 24 40 | 0001
NW I, of NW 3 of NE 4 28 10 | B6-87
SE % of NE Y% of NW 34 27 10
SW 3, of SW 3 32 40 { 72-98
SGOLO!E%QISE%MQS%MSW
¥ of SE 34 2412NRUIE 80 | 92.93
SW 4 of SW Y, of NE 34 23 NR1E i0
SE 3 of SW 3% 27 40 | 91.97
8 3% of SW 3 of SW 3 35 20
10 a, 5 of Grapd Ave. in N'W cor. of §E %[ 26 10 | 9081
10 2. N of Grand Ave. in SE cor. of NW %] 38 10
All S of Arizena Caral in. 2ZT{3NR2E| 320 8788
SE 1 of SW 3, and W 3% of SW I, | 28 120 | 89.80
N 25 a of NE 15 of SW 34 22 25 | 89-98
N 60 2. of W 15 of SW 3 32 60 | 89.98
S 3% ot N3 of SE ¥, of SW Y% 33 10 | £5-88
Total 4305
Total acreage of Northside Class A jand 91,813
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TABLE N, 3.

A descr:ptwe list of Class A land on sauth side af Salt River. oo
.. ... . BROADWAY CANAL.

DESCRIPTION. Sec| Tovwnship, 5Acres. Remarks.
Year 1870—

B i of NE 3 251 NRZ2E &0

N 140 a. of NE Y, 3I1INZER E 140

NW i except 15 a. in NW cor. | 30 145 .
Total ' — 365

Year 12883ww .

S 3% of N 35 of NE % 2211 NRZ2E 40

Total ! 40
Year 1856— ' I .

N % of N 3% of NE 3, 2I1INER2ZE 40

Total 0
Year 1905w ‘

S 20 a. of NE 34 J|INRIE 20
Totzl 20
Total acreage under Broadway Canal....| 468

SAN FRAMCISTO CANAL.
DESCRIPTION,. Sec.| Townpship. 5Acres. Remarks.
Year 187 de

70 a. S of river in SE % I911INRZE 70

20 a. S of river in NE Y 20 : 20

8E 1 20 160

120 2. 8 of river in SW ¥, 20 130

SE Y, 21 i60

10 a. S of river in NW 14 21 10

SwW 1 21 180

8 90 a. of the 5B ¥ b 80

S 110 a.of the 8W 1, 22 116

%5 2. S of river in SW Y 23 75

N % o 27 329

N 3% of 28 320
Total 1625

Year 1875~

N i of NWIINRIE 230

Total 3290
Year 1873

SE Y% Z4I1IXNRZIE 160

8 150 3. of 8W 3, 24 150

N 145 a. of SE ¥, el 148




TABLE Ne, 3-—=({Continued)

DESCRIPTION. Sec.| Township. |Acres. Bamarks,
Year 1878—{Cantinued)ew
N 150 a. of the SW 34 ZT{LINRIE] 150
SE % 28 160
Total 765
Year 1878=w
T & 5 of river In NE ! 241 NRIE 70
25 a. S of river in NW % 24 25
Total 13
Year 1830w
W % of NW Y IBIINR4 E 80
Total 80
Year 1883w -
NW 3, except § 2. rough land 2511 NR3IE] 185
70 8. N of Canal in SW 14 25 70
S35 of NW % of NE 3 and 8 35 of NE 1| 26 100
N 125 g, of the 88 34 26 15
S 150 a. of the NW 3, 26 iso
N 140 &. of the SW 34 26 140
Total T40
Year (88T
85 . ‘W of Canal in NEY; 2IINRIE a5
Total : 85
Year 1003 ’
SE U 231 NRIE]| 160
40 a. in northern part of NE ¥ | 22 40
“Total 200
Year 1904w
N1 ot SW 1, 221 NRZE 80
B 30 a. of SWY 29 : 30
Total : 110
Total acreage under San Francisco Canal 4030
TEMPE CANAL.
DESCRIPTION. Sec.; Township. xA,m'es,. Remarks.
Year 1871w ,
3110 2. § of river In SE % E{INERSZE 110
€0 a. S of river in SW 3 3 60
60 3 S of Wallage ditch in SW Y 9 60
80 2. N and W of Tempe Canal In NE 1/.... 17 80
W 1 17 iso
50 a. N ané W of Tempe Canal In 5W %..] 17 60
110 2. 8§ of viver io NE % 13 110
20 2. S of river in NW 3 18 20
sW 18 166
Total g20
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TABLE No. 3{Continved=

DESCRIPTION. See.| Township. 1}Ac:r’e.ts. Remarks,
i ‘ Y ear 1872w
- 140 a. S of river in SE 3 IBITINR4E! 140
70 2. 8 of river In SW ¥, 13 70
145 a. S of river in 8E 14 14 345
110 a. S of river in W 3, 14 ilo
25 & N of Hayden ditch in SE 3 e 1 1% 25
SW i, of SE I, 1 40
20 a. S of river In NW i . 15 20
. B0 a. in NW part of SW 15 50
S 3% of SW Y 15 50
SE 1, 17 180
125 4.°S of river iIn §W 34 17 125
N 3% of NE 3% 29 80
N 1% of NW 34 20 80
NE 21 160
NE 3 2 160 .
SE 1, except 15 a. in SE cor ] 22 1456
NW 3 22 160
SW 3, except 15 4. in SE cor 22 145
W 1 of - 23 320 .
NE Y 24 160
N 3 of SE % 24 80
S 1% of 26 320
W i of o smroens | 2T 320
SE 4 28 160
W % of 28 320
SE 29 i60
NE 3% 3 160
N 4 of 34 229
N % of 25 330
50 a. In N'W cor. of NE 3% IS|1INRESE 50
NW Y% 19 . 160
85 & W of Tempe Canal iIn SW Y] 19 85
. “Total 4830
Year 1873 . .
‘ SW % 28I NRLAE]| 160
S SE !4 except 10 3. In SE ¢0f | 18 I N R 5 E | 150
‘Total 316 -
Year 1875w .
20 a. S of river in NE ¥, IBIINR44E 20
SBE % 18 160
SwW Yy 25 160
SE 3, 34 160
Total 500
N Year 1876~
} SW Y% I6{1NREE 180
SE 3 20 160
oo NE ¥ 22 160
T S 3 of SE Y, 24 80
8 3% of NW ¥ 24 50 ‘
SO0 NE % 27 160 -
- SW i 35 150
Total T 960 |
P S ' ""‘"44—"

"
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TABLE Ne, 3«{lontinued)

- - DESCRIPTION, "~ ~= |See| Township lAc:u *" "Remarks.
Year 1877w _ - )
10 a E ot Saz Franciseo Canal in NE cor of
NE ¥ I31INRYE 10
SE 3% 23 iso
BE i of 25 © 320
NW 3, 25 160
N 14 28 320
SE 3, 27 160
8 it of NE ¥ 28 80
All of ] 1ISR4LEB] 640
Total 1850
Year 1878w
SW 34 201 NR4E]| 180
EiL of SEY ot SW Y, 2% 30
NE 34 except 40 2. in NW COT e enanmn] 29 120
NW i except 10 2, in SW cor. 1 22 150
SwW 34 160
SE % as 160
N % of NW Y of NE 3 36 20
NWw 3y 26 150
W 3% of SW 14 36 &0
Total 1030
Year 187 %
154 S of tiver in NW I5IINRLE 15
N it of 2] 1SR4E| 320]
NE ¥ 14 166
W 1% of 14 320
Total 815
Yezr 1BE0wm
NEY ofNEYexeept 0 A InNE Ol 18 [ INR ¢ B 30
NW 3% of NE 3§ except 10 2. in NW cOluuw 19 30
“Tatal 60
Yesr 188%w
N 1% of NW 24]1NR4E B¢
70 a. in W part of N'W Y, 29 70
SW Y 29 160
100 a. N of Tempe Canal in SR 3, 33 100
W-3 of NW 1(i1 E§R4E 80
NE 3 3 160
80 a, E of Tempe Canzl in NW 1 3 80
40 a. in NE cor. of SW 1 3 40
E % 16 320
Total 1090
Year 1883
N 3% of NBE 3, and SW 34, of N2 1, 301 NR4E | 120
NW 1, 30 160
NE Y, 2] 18R4E! 160}
Total 440
Yeur 1884 o
EW ¥, ISJINR4E]| 160
N 5 of SE Y%, 2 80

. —45—
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"TABLE No. 3-={Continued)

DESCRIPTION. Sec Township. lAcres. Ramarks,
. - Year 188%w(Continued)m=
N ol SW Y 211INR4YE 80
20 a In SW cor. of SE ¥ WIITNRSE 20
100 8. W of Tempe Canal In NW % areemoaa] 30 100
e : SW Y except § 2. in NE cor j 3¢ ' 155
Q;E‘ga S ¥ 21 185R4E) 320
% 120 a. E of BEyrene ditch in NW 4 22 120
Total 1035
Year 1885w )
NW iy, 531{iNRS5S5E| 160
Al of 221 18 R4 E] 640
Total , . 800
Year 1886w
453..Nof‘1‘empe0&nalinsw=/. JN{(INRSE 45
E % o 11 1S R4BE]| 220 : ' .
E % of NW ¥, 1 80 -
SW % 1 160
8E Y except 5 a. in SW cor 3 156
Total 760
. Year 1887= -
65 . B of 2. P Canal in NE % 2ZBJINRIE 65
SE % 28 160
90 8. S of 8. F. Canal in 8W 3 28 90
15 2. ip SE eor. of SE Y 2IINR4E 15
15 a. In SE cor. of 8W U 227 . is
120 2. N of Tempe Canal in NE ¥ | 32 120
120 a. N of Tempe Qanal {1 NW Ywwomemme] 32 120
SE Y% 36 150 -
E 4 ol SW Y 36 80
20 a. In SW cor of SW Y STIINRSE .20
BE % of NE % 0| 18R&E 80
g E iz of SE % 10 80 .
Tzl All of 24 640
anm All of . 285 640
Total 2285 -
Year 1888—
SE ¥ of NE 4 3M|{INRLE 40
e 8§ B 30 az20
v N 3% of NE 3, 1 g0
N % of NW 31 30
10 2. In NE cor. of SW Y% 23 10
NE 34 except N 3% of NW i ' 36 1140
- ANl of 13} 1SR4 E] 640
e SE % 22 180
. NW 3% 25 160
ety SW 44 except 10 a, In SE cor..... 25 . 150
3, 217 160
Total 1840
: Year 1828w -
e . N of 3511 NRIE]] 320
NE % 34 1SR4E]| 160 )
' Totxl : ; 480 | . ' .
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" TABLE No, 3—(Continued)

e L e X ik, b e

. DESCRIPTION. . |Sec| Townsbip. lacres] = Remarks.
Vear TB00m e i
3§ a. S of S. F. Canal in 8B ¥, : 2I1INRSIE ¥
20 2. S of 8. F. Canal in SW 3 26 20
Cementery in NE Y, of NW YVomememsriiiam] 28 I N R 4B 15
W % of NE ¥, : Wi 18R4 X 8¢
W i of 88 14 - 10 20
All of : e 12 1 640
8SE 3% 14 160
NE 3 except 60 z. in SE cor. : 25 100
8B 1y, . 2% 1s0
. Tota} ; 1230
Year 189%1— - "o
15 a. 8 of 8. F. Canal in SB 34 MNMIINR:E i5
lﬁa..SotS.F.Ca.nal.inSW% 27 10
N i of N . 34 320
SE 3, - A WIINEBR4LE 164
8 3% of NE 34 3l 80
S 3% of NW ¥ 31 80
SW 1, : TI3I8SR4LE ] 160
SE 34 150
8W 14 35 160
Total . 1145
Yeoar 1897w
NE 34 JBI{1INRIE 180
NW ¥, except 20 2. In SE or— e 36 140
Total 300
Year 1895
120 2. N of Tempe Canal in SE ¥, 1388 I1INR2ZE]| 130
110 a. N of Tempe Cana! in SW Y | 35 ) ) 110
"}:’r*':.?-?-'- ' : Total . 240
Year 1856w T
ﬁO&NotTempeCana.ImSE’A {M4I1NRIE 119
- . 110 a. N of Tempe Canal in SW 3 P 34 110
i e SW % 4{1SR4B| 180
- Total ' ' 330
Year 1887 : ‘
' SE % BB|I1SR4E| 160
"Tatal . 160
el Year 1505~
NwW iy AIINRGYE 180
W % of SE 1 of §SW 1 21 a
SW 1, of SW Y, 21 40
' Total 229
Year 1507—
Wi of 8E ¥, BI1S5R4+E 80
130 2. E of railroad in SW 3, 23 . 130 |
. 110 2. iIn NE % 32 110 ¢
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TABLE No, 3=({Continued)

e e ama——
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B e TP

DESCRIPTION. Sec Township. |Acres| ~ “Remarks.
e Vear 1907m{CORtinUEd) s m - ot o e e Fn e e
SE 3 L2321 1SR4E] 160
NW i, 33 ' 160
Total 640
Total acreage under Tempe Cangl. .. 24,380
UTAH GANAL.
DESCEIFTION. Secy Township. pAcrgs., Remarks,
Year 187 je=
50 a. N of Wallace diteh In 8W 14 : 211INREE 50
Total 50
Yezr 1877 -
NE % ' SRR TR T - 21INREBEE|] 160
8E 3, except 40 a. in SE cor 2 .1 o120
W i 2 320
100 a. 8§ of river in NE % 3. 100
SE 3 3 160
110 2. 8 of rlver in SW 24 3 110
NE % 10 150
40 a. N of Utah Capal in SE Y% 10 40
NW % 10 160
70 a. N of Utah Cana. in 8W Yo 10 0
NW i except 40 a. In 815 cor 11 129
20 8. in NW cor. of NE 34 il 20
Total 1540
Year 1878w
35 3. in NW cor. of NE 3 1JI1INRSE 35
N ¥ ot NW 34 p 8¢
8 3% of NW 34 except 20 a. In SE cor. p 60
20 2 in NW cor. of 8W 34 1 20
35 &
Indian Reservation south of river in BIZNREEBE ] 1115
Tatal 1310
Year 187%—
WES A ol SW Y WILILNRBE 55
Toatal 55
Year {880
403 E of Tempe Canal o NEpartof NE 14! 3 [INRSBE 4
Total 40
Year 188%w- :
SW Y% 2WI1NAREE 160
NW 14 o 160
Total 300
o Sy
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e oo o TABLE NO, 3on{CoRtNUEE) . - v e et aae o

. DESCRIPTION. .. —w |Sec| Township. |Acres| --Remarks.
Year 188w
BZ2|INREBE | 320
Total ] 320
Year 188&‘ . [P - .;,oun"-—b --—4--—"-—“;“--' CERL I W RS Riia R © —rv——e e B EAEL e ke S
49 5. in SE cor. of 88 Y, 41 NRSIRE 40
30 a. W of Tempe Canal in NE 14 ] b1
100 a. S of river in NW ¥, 8 100
8SE 4 18 180
NwW i = b 2 S R 11+ 2 i
NE 3 31 | 160 -
SW 3 ot SEY, N 3N 40 -
Total 750
. Year 1886w " -
NE Y WIINRSE 180
SE Y, except 20 a. iz SW cor 30 140
€0 a. E of Tempe Canal In NW_Y epersmns 3¢ . 60
ba In NE cor. of 8W ¥ 30 5
Total - 365
Year 1887w .
NE Y, except 50 a. in NW cor {1811 NRSE! 110
75 a. E of Tempe Canal in SW % | 19 - 7B
SE 34 ot S8 1, 31 40
9% 4. E of Tempe Canal in SW i, | 31 11
N % of S§I185REX 320
Total 640
Yeur 1888w
W % of NW ¥ 3|]1SRSE 80
Wi £ 320
S 1 5 320
N % 6 320
All of 7 640
All of 8 640
NE Y 17 160
SE Y; except 15 a. in SO cor 4 17 145
W% 17 329
NE 18 150
SE % except 20 2. in SE cor —t 18 140
W 14 18 320
Total 3563
Year 188%—
8 % of €] 18RS = 320
Taotal 320
Year 1890-—
15 a. in SE cor. of NE 1, §IINRSZ is
N % of SE 1, 31 80
SE % 4] 18SRSE! 160
Total 285
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TABLE Mo, 3~{Continued)
*T L. DESCRIPTION;™ =" =~ "~=-18ec| Township. JAcres|! -~ - Remarks -we=-
Year 1892w e . ) 4 -
E Y . J 4118R5R 160 | 7 st
NE % except 50 2. in eastern parte———| 16 110
NWwW 34 16 160
Total ' 430
Year 1893
W i ot SW ¥ 2|{1SRSEE 20
NE 3% g 160
SE 3, except 35 a. {n SE cor. ) 125
% 9 320
Total - : o 625
Yazr 1894w ) ' e
20 & 1n N'W cor. of SE 34 1S REE 20
Nit0 a. of SW Y, . 1§ 190
Total 120 .
Year 1898w :
25 a. in SE part of NE 3, ; e TSI NRS B 25
10 a. in 8E cor. of SB Y, - HIZNREE!. 10
Total : " : 35
Year 1800w :
65 Eof TempeCanalin N of SE Yol S{INRSE 65
S Total : : 65
L Year 1905— . .
NE Y, except 60 p. in eastern part.....___.._ I911SREE} 110 '
NW % 1s 160
Total . 270
Year 1905w
. 30 2, 8 of river {n SW 3 WW|2ZNZRSE 30
Total ' 30
, Total acrecage under Utabh Canal 11,165
N MESA CANAL.
- DESCRIPTION. Sec.| Township. \Acres. Remarks.
Year 1876—
SW o I4{1INRSE/| 160
120 a. 8 of Mesa Canal in 8E 3 15 | 120
5 15 21 320
All of 221 6§40
N i 27 20
‘ 8W 27 1690
NE % 28 160

B e




et

P L —

TABLE No. 3-(Continued)

B L Tk WP ST S E R« O

DESCRIPTION. Sec Township, iAcres.{ Remarks.
Year 1878—{Continued)w : .
NE 14 except 20 a. n SE cor SII2NXNREE!| 140
NW 14 exeept 10 a. in N'W cor. ] 31 150
SW 1, exeept § a. is SE cor, 31 156
Total . 2325
Yeur {87 5o " o
80 3. E of Mesa Canal In NW 3 IHi{iI1NEBESE 80
NE Y% 21 160
Wi 23 320
NW % 25 160
E % o 33 320
E 105 a. of SW % 23 108
All of 34| 640
Total 1788
Year 1880
8 60 a, of NE 34 I4}IMNRSE 60
123 HIEYA 14} .. ] 160
.20 a. in SE cor. of SW 4. 15 20
E i 20 320
NwW Yy, 21 160
NW ¥, of SE 34 and S 14 of SE Y 24 10
S ot NW ¥, of NW ¥ 24 bt
E i of 8W Y 24 &0
E 14 26 320
SW i, 28 160
8SE 3% 27 160
SE Y% 28 160 | .
W 35 28 3290 -
NW 1y 33 160
Total 2220
Year 188{ww
S5 14 of SW 1} excent 20 a. In SE cor {151 NARSE 50
SW % . 25 160
NW % 26 160
N 3, of NE 3% 29 80
SE 3% 29 160
Total 620
Year 1882w
15 2, in SW cor, of 5W I IRIINRSE 15
sW iy 16 160
SE 17 180
NW ¥ of NE ¥ 25 40
NW 38 160
Total B35
Year 1883
SE IS{1NRs E 160
S % of NE ¥4 2% 80
N i k4 220
NE ¥, 3 160
Total 720

o T
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TABLE No, M(_Continued)

BESCRIPTION. ™ " 7 |sec| Townsbip, Jacres| ~ Remarks.
AL 18 B e e T — .
SwW % 211 NRBRSE| 180
5W i 35 150
Total 320
Year 1885w e
NE LBIINREB | 180
W 15 of SW 3, 24 80
NE ¥ of NE 3 25 40
Total 280
Year 1886w ' - )
%exceptdmt.inN'Eeor ] 24 ] INRBEE} 120
8 ';5 of NE 1 2 80
W i of SE %_ 25 20
Total 220
Yesr 1887
81453.QZNE=' IB|INRSE 145
NW 4y : 16 180
8E % 23 160
B iy 3|1SREE| 320
‘Total 788
Year 1888—
E i of SE % 5] 1NRSBE 80
NW i, B 160
E B o NW I11SRSEER 80
Total 320
Year {1B8%ww
8705 Wof canal in §W 14 Ii{INRS2E 170
NE 3% 36 160
NW ¥ of SE Y, 36 40
W i of NE 3 WIiINREE 20
8B Y% 30 160
. NW Y, 30 160
All of 3 640
NE Y% IZ118REE 180
Total : 1470
Year 1890w .
sW Y% 61 NRSE 160
E % 6] 1SR66E] 320
Total 480
Year 189 wmn
N i of SW Yy, 151 NRSE &0
W % of NE Y% 1|]1S8SRSE 80
10 2 In N'W cor. of SE ¥, 1 190
W i 1 320
Total 49¢
Year 1852 .
80 a. Wol Mesa Canal fa NW ¥ vveennnn l M TINESE!D 80
' -
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. . TABLE No. 2(Continued)

e L e ey W

.. DESGRIPTION. __ |sec] Township. jacres|  Remarks.
Year 1832—(Continged)—— .
SE 3% ISIINRSBSE| 180
SW 1, of 8E 3, 36 10
20 a. In SW cor. ¢! SE % 13|INRSESE 20
15 a in SW cor. of NW 34 19 i5
SW % except 20 a. in NE cor t 18 140
SW % 30 180
5 % 2|18REE | 320
£ 1 of SW 3 80
NE 34 of SE 10 - 40
N % 1 320
NwW 3, 12 160
NE 3, of NE 3, B]11BREE 40
N % of SW 4 7 30
Total e .- e
Year 1893
8 60 a. of the SE ¥ I0|]INRSE 0
Cemetery in SE ¥ of SW 34 10 20
40 3. N of Mesa Canal in SE .. i 18 . 40
E 34 of NW 3 24 &0
N % of NW 3 of NW 3, 24 20
BEW i of NW Yy, 24 40
Total 280
Year 1894w
15 a. in NE cor. of NE ¥, 1JINRSE 15
Total 15
Year 1896w
W i of NW Y, 2118REE a0
Taotal 80
Year 1897w = -
S of SW Y, except 15 2. {n SW ¢0f ] 132 | I NR S E €5
NE ¥ of 8E 3 24 40
Total 108
. Year 1898w
NE 1} except 20 a. in N'W cor... {15 INRSE 140
NW i except 10 2. in NE cor 15 150
40 a. in N'W part of NW ¥, 32|11 NRsE 40
Total 230
Year 1500.—
30 2. iz SW cor. of SW % NIINRSE .30
S of NE I W|18RS5XE 80
NW 3, . 10 180
Total 270
Year 1905w -
NE 1%, 2118 RHS5E] 180
Wi of SE Y, 10 80
5 w i1 320
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TABLE No, 3—{(Continued)

~ “DESCRIPTION. '~ "~ sec| vowuship. lacres] ~ ‘ResATE
Year 1905 (Continuede) = ‘ d- 0. B -
%otNE% T118RGEE! 40
NW T 180
Total ‘ 780
Year 1906w . o fl_ .,.
. N 3 of NE 1, of SE 3 IZ/ 18SRsE 20
Total e ) 20
Year 1907w - _— e ' .
EhotSE%otSW% ITIINRSEE 20
N 3% of SW 3, and SE y, of SW 4 110/ 1S RS E 120 | 9700
SW 34 of SW % 10 40 ‘
Totzl . 180
Year 1508 .
SOaSotca.na.lmN%ofNE% 4 |1NRSE L13]
W%ofSE%ofSW%aadE%otSW%
ef BW i7 40
N ot NE A - e I0 IS REE 80 1 92.84
Total : : 170
Total acreasge under Mesa Canal 16,475
GCONSQLDATED CANAL.
DESCRIPTION. Sec| Township. JAcres! Remarxs.
§
Yeoar 1892w
All of 21|18 REERE G40
SW Y 27 lod
E % 28 ‘ 220
SW 1% 28 160
S Total 1280
Wi Year 1893—
W 15 of ‘ 01 2&EREERE 220
i W o5 15 320
Lo Total 640
toe Year 1897— .
NE Y B|{1SREE]| 160
NE Y, of NW i, and S 3% 0f NW Yoo} 23 120
" ; Total 280
) Year J907m—
N 90 a, of EW 34 IS5t 18REERE 90
10 a, in SW cor of S 3 15 10
10 g. 1o NI cor. of NW 23 10 i
. Total . | 110
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TABLE HNo. 3—{Continued)-

- DESCRIPTION. Sec; Township. \Acrei. " Remarks.
' Yezr 1908w - I I T—
20 2. W of canal in NE 3 271 28 RER 20
Total ' _20
Total zereage under Consolidated Caopal. ] 2330
HIGHLAND CANAL.
DESCRIPTION, Sec ‘I‘ownship_. Acres, Remarks.
Yerr 1887w
SE ¥, IZIINRSE i60
E % of BW Y 12 80
Totxl 240
. Yeoar 1907 A .
NE 1 WLWIINREE] 160
Total 180 -
Yeur 1905w
25 8. in SW I, of NW %4 TIINRSE 28
Total 25
Total acreage under Highland Canalivan 425 :

Summary of Class A land on the Southside under the fol-

lowing named canals:
Broadway Canal

San Franeiseo Canal 4,020

Tempes Canal 24,380
Utah Canal 11,185
Mesa Canal 1647 -
Consoclidated Canal 2,330 *
Highland Canal 426 ¢

Total

485 acres

§8,270 acres
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TABLE No. 4.

T A descriptive list of Glasz B Siﬁdf 6n North Side of Sait River. T

DESCRIPTION. - e

"Sec Township. |Acres.Years cultivated.

NE i, and W % INRTIE] 480 | 53-89
S0 ofNRKLSEY 30 | 86-87
NW iy, 160 | £3-85
SW % 160 | 84-85
EW % of EW 4 -~ 40 1 8902
NE W of SW L o NW 3, and S 34 of SW 3%

of NW 30 § 92-00
S60aof B of NE Y, and S 55a. 0of W 2%

of NE & 115 | 8487
B ot NW ¥ 80 | 84-87
SE 1% of NE ¥, of SE ¥ INRZE 10 { 88.90
NW Y% B 160 | 90-81
NE ¥, of SW 3, 40 | §8-92
SW ¥, ——— 160 { 80-85 . ...
135 a. M of river in NW 1 125 | 7299
S %ol 8SW Y of BW 4 INR3IE 20 | 7685
§5 a. S of Grand Ave. In W 3% of NW ¥ csmee 55 | 7T1-838
SW Y, except 20 4. In E part-of NE 1} and

10 a. in SE cor. 130 | Ti-88
N 40 4 of SW 34 : 40 | 69-39
8 %% of NW 3 except § a. in SE cor 75 | 63-94
NE 3, of NW 1 40 | 87-81
S % of 8E 14 80 | 70-98
SW I of NW 4 40 | 70.98
E X% of SE Y, INR4E 80 | 80.95
indian Reservationoee \

204 a. unlocated in iz 200

200 z, unlocated in 4]INRSJE 200

400 a. uniocated In &1 400

200 a. unloeated in & 200

200 2. unlocated in 4 200
SE ¥ of NE y, 1{2ENR1E 40 | 89-97
NW i, 1 160 | 89-90
SW 34 except 10 a. in NW cor. and 10 a

in 8W cor 1 140 | 92.99
EW ¥ of NE 34 2 40 | 00-01
S 40 a. of 8B ¥ 3 40 | 96-9d CR
SW Y% of SW 34 3 40 | 93-34 CR
60 . In B 1% of NW 3 4 60 7 9895 CR
B0 a. in W part of NW 4 50 | 3900 CR
78 & in ¥ part of SW ¥ 4 78 | 99-00CR
E X% of 1 of NE ¥ 8 40 | 96-98 CR
Wi of B 3 of NE ¥, 8 40 | 98-99 CR
NW 1 of SE ¥ 9 40 | 86-87
NE % 10 160 | 9293 CR
NW ¥ of SE % 11 40 | 9z.02
130 a. in SW 34 11 130 | 92.33CR
8§ 3 of SW 1 of NW 3, 12 20 | 9200
NW 3% of SW 1 12 40 | 92.02
SE 1, of NE 3% 13 40 | §9.98
NW 34 of NE Y 12 49 | 89-98
SE 34 13 160 | 92.88
NE 4 of NW 1, and W 1% of NW Vo] 12 120 | 9s5-99
KE 1, of SW 3, and § 3% of §W 14 13 120 ) 92.38
10 a. i 5W cor. of NE ¥, of SE ¥ 24 10 | 98-98
NE ¥ of NW 3 24 40 | 9132 CR
S 20 2. of the NW ¥ 24 20 | 8284
E X of NW Y% 30 80 | 84-93
NW 3% ni. 160 | 86-31
Wk of NW i of SE ¥, 4]2NR2E 20 1 88-02

N
T
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TABLE Ne. 4—{Continued)

DESCRIPTION. - :}Sec. Towuship, Acras.‘?ears enitivated,
NHOINW%DI;SW%,SEV..MNW%; ‘ . )
ol W i and SW 4 of SW 3 | T|2NRZE 70 | 89-87
E x%.0f NE 3 : - o) o8 ' T 80} 8101 SR T -
W 3% of NE 3 8 80 | 8998 .
N 3% of NE 3 of SE Y, {8 20 | 89-99
§0 & N of Grand Ave. in E % of NW Y.t 8 80 | 80.9%
N 50 a. 8 of Grand Ave. in 8 33 of NW %4t 8 50 | 89-83
S % of SW 3, of NE % . 190 20 | 88.92
E 3¢ of NE 3 11 80 | 8801
NE ¥, of SBE . 11 40 | 88.81
S 3 of SW 3 1 80 | 88-97
W i of NE 1 13 80 i 8590
88 Y% 13 160 | 8s-30
E % ot NW Y, 13 8¢ | 90-93
SW 3% I A 13 160 | 89-80
833 ol N¥% o NE Y of NE % 15 10 ; 92-96
® S 14 of NE Y, i5 80 | 97-02CR
W iz of NW 3 of NW 3 17 20 | 8787
EWR o NW Y and NW 3, of NW % .i 18 120 ; 92.01
8 3% of 8k 1 : 20 80 { 83902
- 8 15 of NE 1 except 20 a. in SW eOfue| 22 60 | 89.95
80 a. 8 of Grand Ave. in SE 3 | 22 80 | 88.95
15 a. N of Grand Ave. In NW 3, of NW % 22 15 | 8938
W 40 a. S of Grazd Ave. In W 3£ of N'W 4| 2o 40 | §3.98
E 3% of EW 14 and 5 1 of SW 3 of SW i4,| 22 100 | 89-95
NE ¥ of NE ¥, of NW 34 snd § 14 of NE
4 of NW + . 23 30 | 85-31
8 35 of SW 1, 23 8¢ | 8731
, NE 3, of NE 34 26 40 | §9.93
25 2. N of -Grand Canal in SE !4 of NW %] 28 25 | 89-93
20 a. N of Grand Ave. In NW %, of NW 1) 28 20 | 89.85
20 a. N of Appropriators Canal in NE Y%...| 27 20 | 89-95
All N of Grand-Canal In NW 3 except 40f
2. S of Appropriators Canal in E 4. 27 85 | 8999
=gt NE 3 28 . 150 | 90-60
— 150 a. N of Grand Canal in NE % 29 150 | 92-02
NE 3 of NW 3 29 40 { 92.02
e NE % 6|2NR3IE| 180 | 8892
pracy NE 3% of SE % 6 40 | 8892
I NW 3, of NE ¥ 7 : 40 | 96-37
SE % S T 160 | 89-92
- E 452, of N 60 a. of NE 3 8 45 | 92.93
E 120 a. of SE Y, 8 120  82.83-9%
S 60a of Wi of NW I 8 60 | 92.93
W 3% of SW 1, 8 80 | 92.923
NW ¥ of NW 1, of N A 9 10§ 9293
S 3% ot EE 3, of SW 3 13 20 | 9962
o W % of NE Y 18 80 | 95.99
o 20 a. S of Grand Capal in SW eor. of NB 3| 20 20 1 86-80
L NE % 21 i80 | 91.93
25 a. N of Grand Cunz] in E part of NW b .
" of BE % 21 25 ; 91.83
E 80 a of N i of NW % 21 €0 | 91-93
- SE 3} of NW I except 10 a. in SE coru....| 21 30 | 91.93
- SW 3% of NW i except 5 2. in SW core.| 21 35 | 9193
o E 1% of NW Y, and SW Y, of NW L/ B4 320 1 8602
A SW 1 22 160 | 90-02
20 a. o E part of NW 34 of NE |/ 1 20 | 98-02
N B 3% of NE % except 10 2. in the NE cor...| 25 70§ 00-02
e SW Y of NE Y, 25 40 ! 00.02
. N i3 of NW 1 of SW 14 25 20 | 93.88
. NE % of NE 3 of NE ¥, 26 ; 10 | 86-R7
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TABLE Mo, 4em({Continued)w

Ll DESCRIPTION. See.; Township, |Acres.[Years cultivated,
5 1 of NE 3, 2iZ2NRIE 80 | 8687
SE 28 160 | 86-88
"B % of NW 1 excepts a. In SW cor——.| 26 75 | 86-87
E 15 of SW 3 except’d a. i NW €Ol ot 26 78 | 86-87
‘ S 60 2. of W 35 of BW 26 80 | 8687
‘ NE Y% of NE ¥, : 27 40 | 8898
N 3% of NW i of NE 3 27 20 § 88-88
W 60 a. of § % of NE % 27 80 | 8895
' NW 1, of SE ¥, 27 40 | 88-95 -
Wi of NE 3 of NE Y, and E 35 ot B 34
of NW 14 of NE ¥, 35 30 | 8500
8 15 of SE ¥, of NE 34 35 20 | 91.92
. W 30 a of NW i, of NE Y, and SW 1 of
T . NE 3y 35 70 | 97-98
: ) W 30 2. of SE ¥ of SE Y, and W 1% of
SE 3, 1212NR4 B! 1104 91.88
T SE 3 of SW 3 : 12 40 | $1-95
HRA 15 a. in SE Y, of NW 3, 18 15 | 98.90
SW 34 of EW I, of SW ¥ ie : 10 [ -9596 CR
R NE 34 of NW 1 of NE ¥, 23 10 | 9596 CR
T SW % of NW 24 40 { 5798 CR
W 3% of SW 14 ; 24 ‘ 80 | 9637 CR
BE % of SW % of NE Y% 26 20 | 9698
. E % of NW 1, of SE Y 26 80 | 96-97
" 3 2 in NW Y, of NW % 26 30 | 9435 CR
E 1 of NW 3 of 8W 26 20 | 96-97
N i of NE 1% 27 80 | 91.82CR
SW 34 of BE Y except 5 a. in NE cor | 27 35 | 56.98
N % of NW 3 of SW 4% 27 20 | 92-94
N i of SW Y% 29 80 | 98-99
N 3% of 30 | 320 | 9497
s NW ¥ of NW 3% of 5W Yoo} 32 10 | 9687 CR
N SW 34 of NW 3, of SW Y ' 32 10 | 93-96 CR
NE ¥ 34 160 | 93-9¢CR
- W 3% of 8E 3% 34 B0 1 93.3¢ CR
E % of NW % of NE ¥ and SW 1, of
NE i, 36 60 | 93-99
._;._: S % of 28I2NREE] 320 l
iR W YA T
S e 5 | bmaas
B 120 & In W iy of : 29 120 f eservation.
S % of 22 320
70 a. S of Arizona Capal In 8W Y I1/13INRI1IE 70 ] 92.99
Pt - 10 a. 1o SE cor. of NE % 2 10  93-95CR
N 14 of SE 3 2 80 ! 5098 CR
NW 34 of NW 1 2 40 | 94-95 CR
10 a in SE cor. of SW 3% 2 10 | 8091 Cr
20 2. in BE 34 of 8E Y 18 20 | 94-37CR
20 a. N of Grand Ave. In NW ¥, of SE 14...| 22 20 | 89.98
NW % 24 160 | 9497 CR
30 a. in 8B cor. of NW % 25 1 30 | 95.36 CR
EW Y% of SW 3 of 8W Y 28 10 ] 9698 CR
E 15 of NE 34 excent 5 2. in SE cor | 28 T8 | 8497 CR
SE % 28 160 | 9697 CR
NW 1, of NW 1, except § a. for treeSe......! 25 35 | 89-90
NE Y of NE 1} except 5 . for trees | 27 35 ¢ 8990
. S of N 1k of SW i of NE ¥ z2pd N 1% :
. - of 8 1 of SW 3 of NE Y eereamremamussnns] 27 20 § 92400
N 10 a. of NE ¥, of SE % 27 10 |- 99-00
NW Y of NW ¥ of NW i, 27 10 | 9839 CR
NE % of NW Y% 34 40 | 9842 CR
NE @, of NW ¥ of NW ¥, 34 W | 959 CR
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TABLE No, 4=m(Continued)— -
. DESCRIPTION, |Sec.! Township. |Acres.|Years cnltivated.
§15 a.of 38 I of NE 1, TN RILE 15 | 92-00 CR
S 70 W of railroad in SE 34 36 70 | 9051
NE % of NW 4 36 | : 40 | 90-91
B iy 2|INRZE 320 | 9092
50 3. 8 of Arizona Canal In W 14 of SE %l 28 50 | 50.52
45 a. 8 of Arizona Canal in SW Y | 25 45 | 90.92
All o 29 640 | B7-90 8W 1, to 98
N%otS%otSE%oﬁNE%andS% -
of SW i of NE ¥ 30 3y | 87-93
W 60 a. of N 34 of SE %, 30 60 | 87-93
§a In NW cor. of SW 3, of SE ¥, et} 5| 8782
NE ¥ of NE 3 of NW 1 20 10 | 98.9%
SW 3 of SE 34 of NE Y o 10 | 9538 CR
N % of NE 3, of SE 3 31 20 | 95-383 CR
BW i of 8E Y% 31 40 | 9588
* E 1% of NE 3, of NW Y, n 20 | 95-88
NW i of NW 1 3 40 | 95-98
SE I ot 8SW 1 31 40 | 96 CR
SW 3 of SW 4 except 10 2, In NW cor.| 31 30 | 9186
- N 3% 33 320 | 89.95
NW % of SW 3% WIINR2IE 40 | 96-93
Total acresge of Class B land on the! - '
North Sigde ] 14,792

.ty

LT R TN

N. B. —*C. R.” means canal company’s re
specifled. :

cords showing cultivation in the years
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TABLE Ne. 5.

A descriptive list of Class B land en South Side of Salt River.
' SAN FRANGISCD CANAL. '

—— o= r—

pEscRIPTION, lSec. Township, jAcres. Vears cultivated.
130 a. € of river in SE ¥ Z3I1INERS3E 130 | 73-98
Total ; 1 130 ’

Since 18293 this land has been frrigated by water from a subterrsnean diteh have
Ing its head in SE 3, of Sec. 20,.T. 1 N., R. §{ E.

T TEMPE CANALL

DESCRIPTION. - - Sec| Township. |Acres.Tears cultivated. .
40 a. 5 of river In = 35 - IB|INRAE 40 | 82-09
N 60 a of E 35 of NW 3 18 : 60 | 32-02 .
N ik of NE % 28 80 | 7788 -
10 3. E of Kyrene ditch in the SE cor. of
NW 3, IS{185SR4E 10 | 9295
10 . E of Kyrene ditch in the NE cor. of]
SW o, 15 10 | 92.9%
EW 1, . 22 1 160 § 89-94
16 a. in NW cor. of SE 34 25 15 | 96-98
Nw a7 160 | 89-92
50 a. i.n eastern part of NE 14 28 B0 | 81.83
E % of SE ¥, 28 80 | 9143
S of NW I, 34 30 | 95-37
NE 14 except 20 a. in SE cor | 35 140 | 83-00
Y 35 160 j 89-00
Total 1040
—“:# UTAH CANAL.
DESCRIPTION : Sec) Township. JAcres.[Years cultivated.
20 8. In NW cor. of NE % 20| 15 RS E 20 | B9.80
20 2. in SE cor. of 8E 1 20 20 | 89-80
NE 1, of NW 4 20 40 | 90-92
NW 3, of NW 1 except 10 a. iz NW cor..] 20 30 | 89-90
S 15 of NW I except 10 a. in SE cor i 20 ki £8.90
. 20 a. in NW cor. of 5W 34 20 20 | 89.50
M Total 200

MEZA CANAL

DESCRIPTION Sec. Township. Acres.('x’ears cultivated.
40 a. in SW cor, of NW 14 I3]1INRZE 40 | 97-00
N %o SW 13 . 80 | 97-9%
Zammnns 30 2. E of Tempe Cazal in N 1§ of SW 15} 17 30 1 8781
: 10 2. in SW cor. of SW I, 17 1. i0 | 8791
. E 1 of SE Y 2 20 ' 89.02

R 7 W
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TABLE No. Sa=(Continued)

. DESCRIPTION ’ Sec. Townshlp. lAcres.Years cultivated.
35 2. In NW cor. of SE ¥, S1IeNREE 35 | 89-58
40 a. in NW cor. of NW 1 32 : 40 | 87-00 -
8 3, except 10 & {8 N'W cor 1] 18REE]| 150! 8588 R
SE 3 of NE ¥ 6] 18R&E 40 | 9256
AN S 3% of 8W 3, : 7 : 80 | 9298

) . Total - ' « ... . .| b8S

CONSQLIDATED CANAL.

o DESCRIPTION - |Sec) Township. JAcres.|Tears cultivated
. 100 a. unlocated in SW ¥ 121 1 SR 5 & | U0 93-94
NW Y% 13 . 160 | 86.97
E i of NW ¥, ‘ 15 80 | 82-00
W i34 of NW 15 80 | 92.35
. W 60 a of 81 of SE U 15 80 | 97-38
E % of 22 320 | 9200 “
W ik ol W % 2z 160 | 92.00
NE 3 28 150 | 90-99
W i 26 320 | 90-99
E % - 27 : 320 | 92-97
W ik of NW 3, 27 80 | 92.97
NW 4 23 i60 | 82.98
S ¥ of NW 1 31 8¢ | 9397
S 3% of 3 320 | 93-87
S ¥% of 32 .320 | 93.97
N 1z of NW Y, 34 80 | w01
. All of 9 2ERSE 640 | 95-98
W ih of NE 3 10 80 | 85-01
8E 3 10 160 | 95-01
E 35 except 15 a. in SE 3 15 305 | 93-01
Total 3985
T HIGHLAND CANAL.,
DESCRIPTION Sec.! Township. jAcres.Years cultivated.
’ Dnlocated 20 & i B 1o Of S Ygmeermeeeee] 3 | 2 N R 5 K 30 | 95-00
o N 15 of SE ¥, of NE Y 11 20 | 99-00
' W 3% of SW ¥ 12 80 | 92-98
NE ¥ i3 160 | 83-02
s 30 a. in 8W cor. of BE %4 12 30 | 90-91
NW 1 except 40 2. In 8W COPrmmee] 13 120 | 9388
.. 15 a. W of ¢canal in S part of SE % TIITNRGE 15 | 9596
R 20 a, In N'W cor. of 8W % T 20 | 93-85
R " NE Y% except 5 a, In NE COTusmimmrscmnn 18 4t 185 | 95.96
- NW i 13 160 | 83-00
E ¥ of SW Y 18 30§ 9293
R W it of 8W U, 18 80 | 97-98
o NE % 13 160 | 85.89
- ¢ SE Y, except 20 2. In STV cor.. 119 140 ! 95.89
S NW 1} except 15 2. in SW COfucnmmmmremmmvimn) 19 145 | 95-90
e 20 a. in W part of NE % 20 20 | ¢2.02
o _ B 3% of NW ¥ 20 , 30 | 92.02
-t - W 4 of NW Y, 2 80 | §2-96
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TABLE Mo, 5—(Continued)

DESCRIPTION Sec.] Township, Acres.'Years cultivated.

B L o 5w % : WIiNR6E 30 [ 96-37
70 a. W of canal in NW 3, 28 70 | 91-9%
B 1% of NE Y 30 3G | 89.86
N 3% of NE 1, 32 80 | 89-92
S 3% of NE 3 32 80 | 89.99
SE % 3z 180 | 8902
NW % of SE e — 33 40 | 80.99
W 34 of 33 - 320 | 88-98
20 2. W of canal in SW 3} of SW 2812 NRSE 20 | 90-95
60a.in 8§ 1 of SE Y 29 60 | 90-95
20 a. in SE cor. of SW I 29 20 | 90-95
95 a. W of canal In NE Y 32 - 85 | 90-95
90 a. E of Consolidated in NW | 32 90 | 80-85
40 a. N of Highland in SW 34 { 32 ’ 40 | 80-85
N 32 of SE 3, of 88 3 — 24 | ISRES5E] 20| 9536 ..
TUnlocated §0 a. in NW 34 -] 25 : 60 { 90-98
W i 41 18REE 320 | 89.99
NE 14, of NE % 3 . 40 | 3802
8SE 4% 5 160 | £9.99
W 0 a In NW 4 5 160 ; 9389
10 a. in E part of SW 3% E 10 | 90-96
Al of 8 840 | 89-.99
8 35 a. of NE-Y, of NE 3 and N 15 a:ofl - : e

SE 14 of SE % 4 50 | 93%-00
Uniocated 30 = in NE 34 16 30 { 20-93
Unlocatad 10 3. in SE Y 16 -10 | 90-93
W% 18 320 | 90.83
All of bA 4 640 ! 33.99
All of ig 640 | 85-99
All of 20 640 | 89.99
40 a. ‘W of canal in §SW 34 21 40 | 89-95
NW 1 29 180 | 89-98
SwW % 29 180 | 90-92
E % o 30 320 | 83-39
NW Y, 30 1860 | 50-92
E 14 of a 320 | 89.9%
NW 14 31 160 | g§9.89
SW i 31 180 | 8952
Unlocated 40 a in S® Y, 1| 28SRS5E 40 | 90.9¢6
N % of NW 3 1 80 | 92.94
Unlocated 60 a {n SW Y 6| 28RSERE 60 | 90-56

Taotal 8150

Summary of Class “B* land oz the South Side that has been irrigated by means

of the following named canals:

Sar Francisco canal

Tempe canal

Utab ecanal

1,045
200

Mesa canal

Consolidated canal

585

- Highland ecanal

2,988
8,150

Total

130 scres

-

L 30 S

14,095 acres



.. TABLE No. 6.

D WD I NG RTE

A tabie showing acreage of Clags A and Class B land by Townships and Sections,

rove g

Acreage. North Side Acreage. South Side Acreage.
Sectlons; Total [Class A| ClassB| Total | Class A | Class B Total [ Class A |Class B
b R 640 640 640 640
- 640 €40 640 640
S 640 640 640 640
[ P 640 160 480 640 160 480
§ ! 430/ 480 430 480
- J— 640 640 .. 640| 840
[ 320 220 . 320 320
. 8 s 240 210 .30 240 210 30
‘ L | 640 220 220 640 320 320
10 ] 520 480 40 §20 480 40
1) | 6201 . 620 620 620
12 e | 640 640 640 640
. b & S| 540 E10 .30 5401 510 30
) 14 ] is0 160 160 160
R U S—— | 640 640 - 64G 640
b iy 340 145 185 340 145 195
18 ] 640 640 640 640
20 20 20 20 20
2Y ] 20 20 20 .20
b S— L S {1 70 70
35 . &0 60 60 60
Total.. msof 8,055{ 1.095f 9,150 8,055 1,085
T.1 N, R. 2 E.
Acreage. North Side Agreage. South Side Acreage.
Pty Sectfons| Total [Classa| ClassB| Total [Class A lClass B! Total Class A | Class B
1 } 840 640 640 640
b 2 reimeees 640 649 649 640
SR | B4y 640 640 640/
L S 540 640 640 §40
- SOV 6401 840 640 640
[ 640 640 640 649
i A 640 6§40 640 640
- . 640 640 640 640
L OO | 640 S40! ] 640 640
10 640 630 10 840 - 830 10
] i A 640 640 ] 640 640
. 12 | 640 640 640 640
.- 13 ! 4320} 490 430 4990
- - 14 640] 640 | 640 640
15 ! 630 et 1] S 630 §30
16 640] 640} ] 640 640]
27 o 830 il 8§30 £30|
. 18 e} 8004 600 .t 600 600
19 et 520 320 200 5201 =0 200
20 ] 560 400 160 5601 400] 160
. S 230} 220 230t 2300
T - 22 . irmeana] 3ol 3104 3108 210

S
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TABLE MNo. 6—{Continued)
T 1N, R. 2 E.
o
‘AcTeage. North Side Acreage. | South Side Acreage.
Secutons | Total [Class A{ Class B| Total [Class A|ClassB| Total | ClassA|ClassB
23 110 110 il0 pati)
L1 160 160 , 160 160 s
30 | 125 125 , 125
Tetal) 13,325 12,830 495| 13,165| 12,670 495 180 180}
Te 1Ny R 3E
— . Acreage. North S;de Acreage. | _Bouth Side Acreage.
Sectiong| Total [Clags A | Class B Total [ Class A|Class B Total | Class A {Class B
T N—Y &40 550 540 -
2l . 640 640 6540 640 .
. 2 | 600 &80 20 600 580 20
L S| 640 640 640 640
| J— 640 640 640 640
- J—. 640 455 1) 640 455 - 185
T el + 640 840 40 640
- S 640 840 640 G40
| J— 640 00 © 40 640 600 40
Tt . 10 e 640 565 78 640 555 T8
RN 1] G4u| - 640 640 €40 ;
L c 12 ] 620 620 620 - 820 e
12 cmninne| 230 180 40 220 150 40
b L N 525 535 £35 B35
15 i} 485 485 485 485
16 ! 420 420 420 420
b A (U, | 535 525 528 538
12 | B8O} 440 120 560 440 120
18 e 70 10 70 ] P
g 20 310 310 210 220 .
ez 21 330 330 330 320 e
22 ] 200 200 200 b31 11 [
23 ] 205 75 T 330 2035 75 130
g . 24 | 4035 405 405 P11 -
et L R — 635 63 63 B35} s
e e 28 { 570 §70 570 LY 1 -
T 27 e} 640 640 640 LT 0. R—
h 28 560} 560 : 580 L1111 IR
23 ‘ 510 510 510 B0} s
30 305 308 308 121+ S
,,,,,, 32 | 40 40 40 L 11) I
b £ S— 540 546 540 -1 {1 F—
35 e 560 5601 560 1l
. 36 | 300l 300 300 k{11 S
' 'I‘ma.l..lJ 16.555{' 15.85351 610!  10.385 9.905 480 6,180 6,050 130
P TR . . "“"‘64“""
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_ TABLE No. 6-T. 1 N, R. 4 E
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Acreage. North Slde Acreage. South Side Acreage.
Sectlons| sotwal [ClassAjClags B Total |Class A[Class B! Total | Class A | Class B
"z, ] 160 30 30 160 g0 50
- SR | 330 330 330 330
T ] - e 300 .. . 200 -.200] 200
18 ] - 200 800 200 200
13 { - 210 210 210 210§ .
b I J— 258 255 255 255 s
15 ] 215 215 215 3 &1 FU—
16 385 . 358 " 353 355 e
17 285 285 T 285 285 e
b3 N | 40 . 40 40 40
1Y 530 . 470)...... .60 .. B30 _ 470/ __ 60
20 i 480 . 480 T 480 480
21 58§ 560 560 111 SO
22 e 640! 540 640 -2 11 S—
23 } 640 640 840 111
b —— 6490 640 840 -2 11} F——
25 } 640 6490 640 (2111 IR
b4 S 640 640 640 -2 1] S——
by (N 540 T 840)... : S GA0 v A0
28 | 640 B60 80 640 560 ‘80
29 ] 525 528 525 513
30 e 640 640 640 211} —
3 220 329 320 320 e
32 e 240 240 240 "240] s csconsrommmn
32 e 420, 420 420 L 54 | NE—
34 540 640 644) G40 e
38 ] 8401 . 640 6§40 -2 1| R,
36 ! 640 6490 640 640} remmssmtans
Total.! 12,365 11,908 460 890'; 610 280) 11,475 11,295 180
. T. 1 N, R. 5 E.
— e - Acraage. North Slde Acreage. South Side Acresge.
Sectlons| ‘votal {Ciass A| ClagsB| Total |Class A |ClagsBi Total | Class A | Class B
1 240 210 k1Y 210 2190 30
o ) B e 600 600 £00 0 13] I,
b S| 370 370 370 o ¥rf o) AR
4. 240 40 200 200 200 40 N 1 R
5 e} 1111 400 400 400
- S 2001.. . 200 200 200
k SPT—— 4111 PO 200 200 200
- S 185 185 185 185 .
L S | 420 430 430 430 e
10 e 510 510 510 L3 11
1} ] 230 210 20 230 210 20
i 12 480 400 80 430 400 80
) 13 ] §10 30 430 510 80 430
* b T U, ¢ 530 580 530 580 s
i 15 rereneene] 610 8101 610 610} coeem
o 16 wcrmooon 625 §25 825 G285 e
17 ) 560 520 490! 560 520 40
- 18 oerrererne 340 40| | 440 440
p—_t
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TABLE No, 6=T. 1. Noy R 5 E.—{(Continued)

. _ Acreage. North Side Acreage. South Side Acreage.

Sections| ‘rotal [Class A f Class B| Total [Class A |ClassB| Total | Class A|Class B

19 640 640 640 (5T TV——— - -
20 e} 640 640 : 640 0 1) N
3 b P— - 640! 640 6401 . -S40
. R 640 640 - 23T IR -2 1 SH——
: 22 i} 640 640 640 1 S
24 . 640 640 640 111 F—
25 ] 640 640 640 3 11 F—
25 . 640 840 ' 640 {21 M—
Craa 27 . 6401 L1 I - : 640 T3] S——
et 28 e 640 640 640 40
- ; 20 8401 - 640 LRI S o F——— o 640 ¢ L] M
30 640 640 : ; RS G40 L1 11] N—
SRS 31 e} 640 640 I AR ; . 640 -2 1]
RAETS 32 ‘ 640 640 640 840}
s b S 640 640 640 i1 1|

S K £ J—— 640 640 : : 640 -2 31, -

e T 35 ] 640 640 640 640 e
36 . -§40 660 - 80 640 560 -80
Cel v Tot.al_l 18,8007 17,220 - 1,680 1,0001.... " 13,0000 17,200 17,220 680

P 1 N R 6 E

Acreage, : North Side Acreage. South Side Acreage.
Sections | ‘total |Class A} Class B Total |ClassA|ClassBE| Total 1 Class A Class B
7 60| . 25 35 60 25 35 '
17

18 475 475 475 478
i 1% 620 178 445 620 175 445
' -.'.;‘.-.~.-=.i 20 260 2601 260 250
RS 23 | il 70! 70 70
29 30 30 30 30 e
. : 30 crronea] 640 560 80 640 560 80

\ 31 64y 640 640 G40 e .
32 360 40/ 320 380 40 320
33 360 360 360 360
Total.| 3,515 1,476 2,043 3,515 1.4%0 2,043

T.2 N, R 1. E -

Acreage, North Slde Acreage. South Side Acreage.
) " : Sections| Total |Class A | ClassE| Total 1 Class A1 Clasz B| Total [ Class 4{Class B
. : }

1 . 540 300 340 640] 360 3404

2 ] 240 200 40 240 - 200 40}

3 1 120! 40 20 120! 40/ 80 .
L J—— 435 280 185 4351 2504 185

- U 10 10 A 10¢

- J— 105 28 80 105¢ 25| 80

p J 160 120 40 160! 1201 40 | -

-
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‘TABLE Ne. §=T. 2, No R. 1 E~~{Continued)

A S T e 3

Acreage. North Slde Acreage. South Side Acreage.
Sectlons | ‘Yotal |ClassA| Class B| Total i; Class A ClassB| Total | Class A Clags B
10 e 240 80 160 240 30 160
W 450 280 170 “450 280 ito
12 cimminsas] 640 530 60 640 580 60
13 ] 640 160 480 640{ 7T 160 480
14} 640 640} TE40] T 640l
15 640 840 640 TG40
1;5 —mtreee] 545 545 545 " 545
1
18 260 260 280 280
18 340 340 3401 77 340
20 6§40 640 640 - 640
> SN | 640 640 " 640 T 640
28 ) 640 640 640 640
ot U | 640 640 T 640 T 640
ped SN 540 4701 70 540 470 70
it T 640/ B40] ] - 840 840
26 640 640 540 840
A SN | 640 640 540 640
28 ] 640 640 . 840 640
23 L B40] L . 640 ene.] - 640 640!
30 400 320 80 400 320 80
21 ] 640 480 160 640 480 160
4 | 640 (5171 ] POO— 640 - 640
23 eirisna] 640 640 . 640 640
7 QO 640 (2T I, 540 £ 640
- S | 640 640 640 540
35 | 644 640 6404 640
Total.] 16,645] 14,7000 1,945/ 16,645/ 14,700 1,945
T.2 N, R 2 E.
Acreage, North Side Acreage. South Side Acreage.
Sections | Total [Class A Class 8| Total :] Class A ] Class B| Total | Class A | Class B
1 220 320 320§ 320
2 640 640 640 649
2 et 640 G640 640 640
[ J—— 840 620 20 6540 620 20
- J— 640 G40 640 G40}
U, 6401 B 1 1] SRS 640! 640{
S 640 570 70 §40] 570 70
S 8401 350 . . 290 640| 350 290
| S 640 31| D, 640 640
10 e 640| 620 20 640 620 201
11 640] 440 260 640 440 200
12 640} 1 24T OV | 6404 640
13 640} 160 480 6401 160} 438,
14 620 §20 ] 620! 620]
15 600] 510 90 800! 510 90
16 6404 640i..... | 640! 640] I
i S 644 G20§ 20 6401 8201 29!
18 o] 6409 520 20 640! s20t 120|
12 e 840! 2T | 6401 5401 I
20 crensnse] 6401 5601 801 6401 - 560] 301
21 s 8401 L5 1+ TN | 640! 6401 I

_.67.....
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TABLE Ne. 6T, 2 N, R. 2 E.w(Continued)

Acreage. North Side Acreage, South Side Acreage.
Sections| Total |Class A | ClassB| Totnl | Class A | Class B| Total | Class A | Clags B
22 644 343 295 640 3435 285
- 640 530 110 640 530 110
24 | 360 360 " 360 360
25 ] 580 580 53¢ 580
26 eermmenns] 640 535 85 640 855 85
) 27 e} 640, 535 105 640 535 ‘105
28 e 840 480 180 640 480 ~ 180
28 | BE5 875 150 565 375 © 190
30 640/ 640 © 640 640
3 R—— 640 640 640 640
32 - 640 640} memereremene 640 640
33 e 640 G40 640 640 I W
kT S 640 640 640 640
£ S 64v L) SR 640 8401 I i . -
36 | 640 . 640 640 640
Total.] 22,245] 19,910 2,335 22,2451 18,310 2,235

T.2N,R3E

FR . LR e ceataamaRENEER LN, 4 b ATEANRT Y R

Acreage. North Side Acreage. fouth Slde Acreage.
Sections| Total [Class A | Class B | Total |Class A {ClassB{ Total | Class A |[Class B
4 170 170 170 170
5 ] 3%0 390 390 480
| 640 440 200 640 440 200
-7 ‘ 320 120 200 320 320 200
- SOV 640 335 205 840 335 305
| S 1701 . 160 1o 170 180 10
10 ‘ 15 15 15 15
12 ! 20 20 20 20
14 ! 10 10 10 10 .
T P & - SO 290 290 2904 230
16 e 580 580 5801 530
17 cemrmnene] 560 560 560 560
18 . 640 640 640 640 -
p & J—— 840 560 80 640 560 80
20 . 570 550 20 5701 850 20
21 ] 6251 315 3106 625] 315 210
22 ‘ 6401 360 280 640 250 280
.4 S | 70 - 530 20 570! 530 20
: 24 235 225 2251 235
25 el 250 120 136 2501 120 120
" 4 S 540 180 £60 6401 180 480
: b N | 585) 425 160 585! 425 160
- 28 - 640 640 640] 6§40
- 29 s 6401 640 §401 G40
e 30 ] 640] L L 640} 640
R 31 . 64Uy 117 IO 6401 640
AR 2 ] 840 640+ versmr i 850t 540
- 33 ] 640! 640} e eermenremenne! 640} 640
- b L QO 8251 625} 625! 625| } .
as ) 490! 310 130 430° 3701 iso :
- 36 s 6405 84 0] ceenrans! 6400 641:0;l !
| ] ; i i
Total.] 14,7951 12480 2,815 14735 12480 2,215

) -



TABLE No, &=(Continued)—T. 2 N., R 4 E.

Acreage. North Side Acreage. South sife Acreags,

Sectiops| ‘Total |Class A| ClassB| Total ' Class AjClagsB| Total {Class A Clags B
12 { 150 160 150 150
19 e 165 140 25 165 140 25
20 ] 16 10 - 10 10
22 e 48 45 45 45
23 230 220 10 330 320 10
24 i 440 azo 120 440 320 120
25 .
|2 -J—— 190 100 2 11] 190 100 80
b | 340 205 135 340 205 135
-+ S 178 175 176 s -
29 } 80 10 50 80 10 80
30 e} 640 320 320 640 320 220
b & SN 35 35 35 35 .
a2 ‘ 30 10 20 30 10 20
34 | 240 240 - 240 240
38 .. 420 . 3680 .60 420 380 . 60

'I‘ot.ai..;' 3,300 2,050 1,250 3,300} 2,050 1,250

. “T.2 N, R 5E

Acreage, North Side Atreage. South Side Acreage.
]

Sections | Total ; Class A} Class B| Total i]('ﬂasa}. ClassB| Total | Class A} Class B
: i i |
b1 S 180 160 160 160
21 480 480 480 430
.. S 160 160 150 160
25
27 e 320 320 320 320
28 ] 640 320 320 640; 320 3201
29 s 360 93 267 360 a3 267
3 R 480 480 480 480
32 ] 840 320 320 640 320 320
34 . 10 10 10 A
35 & 26.. 1,138 1,115 1,115 LS

Total.. 4,365 3,458 807 2,240 2,233 907 1,125 b W bt SV

T. 2 N, R. 6 E,
Acreage, " North Side Acreage. South Side Acreage,

Sections| Totat |Clasas A Clags B; Total I Class A | Class B| Total | Class A!Class @
28 o 20 20 20 20
28 80} e 80 80 8n
k) S 30 30 ! 3o 20
31 1 430 445 35 480 443 33
32 263 263 2651 263

Total.] 85 415  400{ o sl 475 400

_,.(59....
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TABLE No. 6~—{(Continued)~R. 3 N, R. 1 E.

Acresge. North Side Acreage. South Slde Acreage.
Total jQlass Al Class B| Total ClassAiClassB| Total | Class A Class B

F 70 70 70 70

- S | 140 140 140 140
12 160 160 i 160 180
14 320 329 320 320
15 s 200 200 200 200
16 ] 20 20 20 : 20
22 ] 580 560 29 B3¢ 560 20
23 o] 40 40 40 40
24 e} 160 160 160 180 .
3 J— +40 400 40 440 400 40
26 coacenanin] 530 260 270 530 260 270
27 240/ 165 75 240 165 Kt
33 | 70 70 ki) 70 .
< 7 N, 110 60 50 110 60 50
35 e 230 - 230 230 230
a6 " 450 325 125 450 325 123

'rota.x..i 3,760 2,794 704 3,760¢ 2,790 970

. "T.3 N, R.2E

Acreage. North Side Acreage. South Side Acreage.

Sectlons| Total jClassA| ClassB| Total |Clase A |ClassB| Total | Class A |Class B

7 50 50 )] 0
20 ] - 420 100 320 420 100 320
25 145 50 a5 145 50 95 :
b S 320 320 320 320
28 ] 320 320 320 320
L SO 640 640 6401.... ‘ 640
30 410 3065 108 410 365 105
31 ‘ 640 440 200 640 440 2006
- SO 640 640 640 640
& SO §40 320 320 640 320 320
3 ] 840 640 640 640 ~
35 | 640 840 6§40 640
£ 580 580 530 530

Total.] 6,008 4,415 1,680 6,095 4,413 1,680

T. 3 N, B. 3 E.

Agreage. North Side Acreage. South Side Acreage.

{ i
Sections | ‘l'otal ; Class A | Class B| Total {Class A|Clars B Total [ClassA|Class B

1 ! i :
30 5| 55 83 65
k> S 644 00 40 §40] 500 40| .
32 ] 200 200 200} 200
o] | 30 30 30{ 30

Total 9351 895 40 9251 895 40} .

¥ O
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TABLE No. 6=~(Continued)—T., 1 N, R. 1 W.
Acreage, Nerth Slde Acreage. South Side Acreage.
Sections | Total |ClassA | ClassB| Total |ClassA|ClassB| Total | Class 4| Glass B
1 ‘ 200 200 200 200
12 e} 320 320 320 320
13 ] 320 320 320 320
24 | 180 180 160 160
Total, 1,000 1000 | 1,000 1,000
T 18, L4 E
Acreage, North Side Acreage. Soutb. Side Acreage,
Bectlons | Total |Class A | ClassB| Total | ClassA | Class B . Total | ClassA|ClassB
1 §40 640 640 649}
2 640 640 640 6401
b JPU 433 4235 435 45—
10 ! 320 320 320 o<1 ] SRR
b ) A 640 640 6§40 G40 .
12 e 540 640 €40 C40} eean
13l 640 6840 640 G40 s
1d 640 640 640 -2 {1
| J—— 340 320 20 340 320 20
22 ] 600 4490 160 6040 440 180
23 ] 640 640 640! 40
24 8401 | 640 640} 40
25 425 410 15 425 410 15
26 e 640 640 640 LT 1 N
27 ] 640 480 160 640/ 430 160 -
b1 S 340 210 130 340 210 130
32 i 270 270 210 270 e
38 320 320 220 320 e
34 ] 560 430 80 560 480 80
35 . 460 160 300 460 150 300
Total.] 104 70} £,605] 865] 19,470, 9,605 865
.1 8, R. 5 E.
Acreage, North Side Acreage, South Side Acreage.
Bectlons| ‘fotal [Class A | ClassB| Total Class A | Class B! Total | Class A Class B
1 | [ 410 1&6 560 410 1590
2 eerererenns 560 860 360 -] IR
b | 640 640 640 5§40
4 | 640 6§40 640 6401 s
B H 640 640 640 -1 11 I
[ JOT— 640 €40 640 1317 ] I
P 640 840 640 G40
: S 640 640 640 L2 11 SO,
9 ] 805 605 GOs 11 I
10 i 600 6004 600 600} n,
1 e £40 540 540 <1
12 ! 440 340 180 440 340; 104

e d
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TABLE No, 6=~T, 1 8., R. § E.—(Continued)

Acreage. North Side Acreage. i South Side Acreage,
" 77 7 Secttons| Total |ClassA| ClassB| Total | Class 4 l Class B| ‘votal | ClassA|Class B
!

i3 ] 1604 u] 160 ib0 ] 160

15 e} 320 100 220 320 100 a0

16 | 290 20| : 250 3900 .,

b ¢ 625 625 625 625 vermmees

18 cemiaia] 620 620 . 6201 620

ST T Tt L 270 270 : 270 270} emrerrren

20 e} 2u0 200 - 200 . - 200

21 i 640 640 6§40 11 11] R

22 L 111, [R—— 480 480 480

23 10 10 10 b 21—

24 ] 20 20 ] 20 20

25 60 60 60 60

26 ] 480 480 L1 [S———— 430

2T ] 5601 180 - 400 ; . " -  BBO 1B0] T 400 : -

28 ] 640 . 480 160 640 480 160

al ‘ E 111 S—— 400 311 O—— 400

> S 320} eennns] 320 320 320

& S 280 280 280 280

34 80 &0 80 8o

Total.| 12,800f 10,570, 3.2304 - 13,8000 10,570 3,220
T.18, R.6E,
Acreage. North Side Acreage. i SBouth Sifle Acreage,
!

Sections| Total [ClassA| ClassB| Total |ClassA|ClassB| Total | Class A |Class B
3 F 1 I—— 320 320 320
L J—— 310 - 310 : 310 310
L JR | 400 350 40 400 260 40
PSR 360¢ 280 80 360 280 80
. SO | . 640 . 640 640 640
S 60 50 5¢ . &0

b T J— 360 - 360 360 360

17 crsnne 640 640 ‘6§40 640

18 e 640 640 640 640

20 ‘ 640, 640 640 640

21 ! A0 40 40 40

29 ] 220 320 320 320

k11 J— 480 480 480 ; 480

31 1 640 e 640 -1 1t 640

et _ Total.| 5,840 G401 5,200 5,840 840{ 5,200

. T.28, R 5 E

", .. Acreage. North Side Acreage, ) South Side Acrezge.

] t
Secttons| ‘lotal |Class A Class B! Total [Class & !assB: Total | Class A | Class &

RS F R 330 120 ! 120

et 1o
| R —— 640 640 ! 640

[ 4

o | —gm




TABLE Ne, 6=T. 2 8, R. 5 E~~{Continued)

Acreage. Nerth Side Ac.x_'gage. ~ ) m_?giih_gt_clg’a.gréage.w

Sections | Total |Classa Class B| Total |Classa|ClassB| Total l C!assAl' Class B
- : ARG S
10 60 820 240 560} 320 240
15 el 625 320 305 625] 320 303
by G— 20 20 20 | S
Total.] 1,965 660 1,305 1965  680| 1,308
T.28, R 6 E
Acreage. North Side Acreage. i1 South Side Acreage.

» Sectlons | Total {ClassA|[Class B| Total |Class A |Class 8| Towal [Class A Class®
g 50 50 5 50
. Total,.| §0 60 i i 60 80

Summary df Class "A. land, show'iné the total acreage, the total acreage on the
Northh Side and the total acreage on the South Side.

ACREAGE,
TOWNSEIPS. Total North Side South Side
U

INRLE 8,088 8,035
INR2E 12,830 12,670 160
INRRE 15,955 8,805 6,050
INR4Y4E 11,865 610 11.29%
INRSE 17,220 e 17,220
INRGE - 1,470 1,470
ZNRL1E 14,700 314,700} e reeraemassmrone
2NRZE N 18,810 19,9101....
ZNR3IE 12,480 12,480 i meas
2NR4EB 2,050 2,050] ceusrrmenmensssrsmemees
ZNRSE 3,458 2,332 1123
ZNREE 475 475
INR1E 2,790 2,730
INRZE 4,415 4.415] e
2NR3IE 845 -1 1]
INR1IW 1,000 L1000 e,
1SR4 E 9,805] ms e rrrnmenaal 9,605
18SRSESE - 10,676 10,570
18R 6E 640 640
2SREE 650 660
2ERE6E

{

Total 151,083 91,312} 63,27




TABLE No. 6—(Continued)

Summary of Class B land, ‘showing the total acreage, thé total a.creage on the
North Side and the total acreage on the South Side.

-

December 31, 1909, | ACREAGE
TOWNSEIPS, { - Total -North Side Seuth Side T
INRLIE - 1,085 1,085
- - INR2E ce . o 485 ‘ . 435
INRZE 610 430 130
INR4E e - 480 - -+ - 280 - - 180 o
. INRSE 1,680 1,000 680
; INRSGE 2,045 2,046
: ZNRI1E C . L9450 1,945 ,
2NRZE 2,335 b 11
2ZNR3IE 2,315 2,315 o
. ZNR4E - 1,280 . 1,250 -
2NRS5E . 807 L: L1 | SO
2NR6E 400 400
INR1E - 870 - {1
INR2ZE T 1,680 L OB e
INR3IE 40 40
INR1IW
1SR4 R 865 365
l18RSE - R - | ORI - 3,230
i1SRSE 5,200 5,200
2ERS5E — 1,305 1,300
28R &R 60 &0
Total 28,887} 14,792) 14,095
: Table of summaries of Class A and B land by Townships and Sections.
E . December 31,1909 To&”ﬁ?&;‘; of North Side Acreage | South Side Acreage
! P & Q & a Q el & &
L TOWNSHIPS ) 2 i 5 | B g | & 2 &
s > ? . i > RN & =
‘T Bl 9,150 8,055]  L095| 9,150 8,058 1 L0895
- E 13,325| 12,830 4951 13.105] 12,670 495 160 160
. Bl 16,585 15,855 610; 10,283 8,908 480] 61801 6,050 130 -
v Bt 12,365 11,9035 460 890 610 2801 11,475 11,295 180
’ B} 13,900f 17.220] 1,680 1,000 1,000f 17,9004 17,20 GE0
IS Bl 3,5151 1,470 2,043 3,515] 1,470 2,045
B} 16,6451 14,700 1,945 15,645 14,7001 1,845
B 22,245 139107 2,335 22245 18,910 2,335

A

14,795 12,480 2,315 14,795 12,480 2,215
3,300 2,050 1,250 £,3000 2030 50
4,365 3,458 9071 22400 2,832 907 1.,125] 1,125

b1

||

e LG EEE EEE L
EI B 4 4 I P2 R LI I A 1D R LS DD TS B o et et e
RN LN LR R R Ar R e A B A A A At R Ar A7 A
$0 5 5 3 5 v 20 b 20 20 B 0 0 0 40 40 B 0 0 B
UL L CI D O U G B G Y

B 875 475 400 875 475 400
B 8,760{ 2,790 §70F  3,7000 2,790 970
Bt 60851 4,415 1,880 6095 4,415 1,680
Ean| 335 893 40 935 895 40
W] 13,0000 1,000 L0, 1,000
B} 20,470 9,603 885 10,470} 9,605 885
- Eo..] 1,800 10,570f 32,230 : 12,800 10,570 3,230
‘ B} 5,840 6401 5,200 5.84u 640; 5,200 .
B 1,863 660 1,305 1,965 66Ol 1,300
E 60 GO 80 Gu

- Total

-~ 178 9701 151,083 28,887 106,608 JLEBIN 14,792 TL.065 59,270) 14,045

chavan
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TABLE No. 7.
A table showing the acreage of the North Side Class A land by Townships and yezrs.
NI T E R N I L T T T ™ _
I T B T B B B 0 I B IS I -
YTEARS | | m | m|®| = AR AR AR R
Bl Bl BIE B w! & i BlB|elg|
i L i i t i £ £ i ¢ i I
Indian - 2333 2333
1869 3050 160 2210
1870 400{1055 1455
1871 - 1280118585 160 3295
1872 : 710 30 1080 1270
1873 60 - 80! 320 | 460
1874 260{ 145 | 405
. 1875 e 60 )
1276 | 1280( 320 1700
1377 1120 540 1760
1878 1910 435 1200 440 3905
. 1879 960{ 270 640 1565 3433
1880 rmanonnn|1440] 13001 245 2000 2315 728 8025
1881 vo| 620] 320 280 2430 1280 3% 4363
1882 . 11600{ - 320| 40|-...] <750} - 863" 160 ). 7745
1883 ... 320] 160 225 400 50 1255
1884 e [1220]  160) 170 40 1490
1885 150 240 180 570
1886 320, 80 835 680 585 2500
1887 260 480 150 10 410f 565 200{—| 2075
1888 790{ 10} 100 2250|  363] 445 220 4280
1889 o] 160]  110| 40 540} 2890! 220! 230 320! 730 5260
1880 40| 20| 2301  80{ 500! 715 &o[..__| 185} 450 801 2340
1891 40 240 160 200 80} 170 890
1892 220 310 840{ 780[ 130 120 3E5] 400 3185
1233 149 330{ 360 80| 220 1130
1394 220f 80 235 170] 180{ 30 895
1895 60 225 1245 35 115 10 1690
T 1896 = : 200 *gg 123 —~ 30 ;70
S 1897 2 10
zE 1898 20| 90 80| 6 215
o 1898 110 30 40 20 200
. 1900 40 5] 225 £0 370
ST . . 1901 130 170{ 10 220 530
O 1302 120 70 170 20 280
EEERES 1903 20 240 20 230
1904 160] 240 100{ 15 g0 535
1305 40 120 80| 60 300
1506 230 20| 225 100 140 70 80 75
1907 coawe} 780 40 80| 578 T35 380| 40 45} 160{ 270| 620[ 3565
1908 .. | 190]  200] 20|......| 600[ 2545, 925| 230/____| 530! 275! 80! 400 6725
1809 - | 235 260{ 40|...! 805/ 18%0{ 370] 80 90| 535 4305
Total.......|8085) 12,670/9305] 610] 14,700 19,910] 12.480[20501223312790/4415] $95[100v] 91,813
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TABLE No. 8.
A table showing the acreage of the South Side Clzsz A land by Township and years,
"3 ] ] wd wfom Lo -3 ENG] ] =
o 0 fd [ (=] [ 5] » [ [ ™ [ .?-
z|lzi 2| 2|zjz|lzlo] e|le| al &
TEARS !l x| = mlw|x]®le] ®|m| =i
be w - " o e @ ' o @ o :
= Bl w|miB| Pl BE|lB|lE] B
’ 1870 o] 80 285 . 365
1871 870} 870
1872 45351 295 4830
1873 1625 160 150 1835
1875 320 50O 820
1876 860 960
1877 1210F 1540 640 3380
1878 763) 1030 2078 1115] 445 5430
1879 y 95 15 1840 800 2750
1880 140¢ 2260 2400 _
1831 410t €20 630 1710
1882 - 855 855
1882 ] 40| T40] 280 720 160 1340
1884 - 320{ 915 . 440 - 1675
18835 1190 640 1830
1886 690 7is 14035
1887 4101 510! B80S 14401 640 3805
1888 610} .240 1270f 3648 5825
. 183% 320 270 1040 160; 480 2270
1850 &5 15f 255 12200 180; 320 2025
iz 3451 320 80 480 410 1638
1892.. 300 520| 333 . 2630 120 3305
1893 260 §85 640{ 15835
1894 15 12¢ 135
1895 249 240 .
1896 ] 40] 220 169 80 500
1887 105 . 150 280 545
1898 3151 40f 10 363
ey 1898 :
Pl 1500 . 85{ 30 240 25
o 1901 160 180
: 19602
s . 1803 200 200
1904 110 110
190§ 20 25 8300 200f.] 1075
1806 220 20 249
1507, 20 6401 270 830
- 1908 30 80 200 190
R 1909 30 30
Totaloreceest  160] 60501 11,285] 17,220 1445 1125] 500} 9605] 10,5701 640 660; 58,270




T e on

e e T
LT it S sk o

ma L e e v T, T Ll

e e X R Vi - . ENEIR
B Ty Y s N ron - e AT Y e
et A N T T e manins TR AL i 2 T WA T e = Sedln g S r W

- rom e,

— e a hanee LU, e
L R A Y e I el R e ' S e T

TABLE No. 9.
] A table of the acreage of Class A land, showing the ‘vear of first cultivation, the
- gzgage for that vear and the total acresge year by yvear up to and including the year
g | B| p8| of cE| 2] § ? af | of
= | g2l 221 EE 8% S| 2| B |E5| FE
YEARS. § | B2l =2 PR BE 2| B o |BE|EE
| g lB8 B i%l i8] §| 2| E|[E|TE
Indian ——f 2,3331 2,333
A 2,333] 2,233
1868 ool 2,210 2,220
5,543] 5.543
N 1870 oo . 1,8200 1,453 365 263
7,363} 6,898 383 &6s5 i
187 e 4,168] 3,293 870 820 50 .
11,528/ 10,2837 3,235 265 320 50
- 1872 it 6,700 1,8700 4.820 4,830
18233112163 6,065 465 5,550 30
3873 o] 2,385] 460 1,935 _ 1,825 316
20,623112,6231 8,600  265] 1,625 35,960, 50
b 14 £ 403] 405
21,0281 13,028) 8,0001 3Ga| 1,625] 5,960] 30
1875 coerrreammsaninne 880 §0; 820 320] 500
21,908 13.083] 8,820 363] &,945] 6,260 )
bR 1+ -] 25600 1,700 960 960
24,5681 14,738 9,750  U65] 1,943| 71,820] 50
IBTT e ] 85,1500 1,760 3,390 1,850 1,540
| 29.718]116,548| 13,1701 uG5] L,945] 9,270] 1.550 X
3878 v 90,3351 3,905] 5,430 765 1,030! 1,310] 2,325 o)
43,053) 204537 18,600] 4651 2,510] 10.300 2.9901 3,3251_.___..._.__._.
. 1899 vorimsemerniennd. 6,185 3,435 2,750 95 815 531 1,785 e
- 45,238 22,0851 21,350]  383] 2,805] 1L,113] 2,833 FAL0 i
neiad 8 : p ] 10,425 8 G25f 2,400..... o] 80 60 401 22200
©5,6631 31,9131 23.750] ~ UB5| 2,885[11.175] 2.995] B.330
188) e 6,673 4,963 1.710f.... 1,040 620 e e oo
. 62,3581 36,375 25 460 563{ 2,585] 12,265 2,995] B.930|
1882w ] 8,600 7.7453 8§55 320 B35l e,
70,9381 44,623 26,015] ~ 965 2,885] 12,2051 5,318 TSI e .
1882 v 3,193] 1,235] 1,940 40  T40] 440 720 :
74.130: 42,8731 23,2557 405 3,625 12,7067 5,315 5.303
1BBY erecrreeeen] 3,168 1.4801 1,673 | 1,635 3200 220|vele
. 77,2981 47,5651 29,3300 405] 3,625] 13,:30| 3,835] 8,825
frrie 1885 e 2,400f 570] 1,830f..... 800|  TSO0f  280|ieetn. -
o 79,098147, 9381 51,780|  405] 3.025] 14,540] 4,385, 5.50%
s 1886 coreer e sscer e " 3,805 2,500: 1.405(.... 7601 363 280).cmred s
ST 83,6031 50,4381 33,1657 405| 3,825] 15.300] 4,350 9085
" 1887 e 53,8800 2,075 2,805l 85 2,285] 640]  TEB|eemdo .
Sl 89.4321 525131 30.870F 405, 5.720117.555 5,200t 9,370
1888 o el 10,1050 4.280] 5828t 19400 2,363 220
| 99.588T56.793] 43,795 405] 3.730 18,5250 $.350] 10,180} i
T « p3:5.1: T | 7.530' §,2600 2.270 4800 320 1470
L {109,115 62,0557 35.065] ~ 408] 3,720 20,008 92551 11,0001 T
o TR0 ............ Je— P _4.365] 240! 2.025........ momeem] 13901 2830 4805
- RS R T I B 1 3051 G.020" S1I95T 30000 1o T4 e oo
-
-—'-:;
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TABLE No. S~ (Continued)

»
b L} [ w3 ] = 7] w <] = Q o~
o -1 =] - 2 © - o) —
' YEARS. s |FB|E8 |23 28 21 B oleE|EE
gl B ojBg jic|ia] BBl EjiE|i®
111,433} 64,393( 47,000  405| 3,720| 21,295] 9,530] 12,1400 [
189) e 2,250 890] 1,635 1,145 490}
! : 414,008/ 65,283] 48,725]  408| 3,520 22,440 9,530| 12.630
1892 ] 10901 8,185| 3,505 300} 430 1.853| 1,280] 240 -
. 121,008] 65,4657 52,630 405] 3,120| 22,740 9,960( 14,285 "T.280] 340
1893 oemennif 2,715 1,130{ 1,585 685 2600  640|e. -
123,8181 69,598 54,2151 405] 3,720] 22,740 10,643 13,545 1,320 240
. 1894 it --1,0200 2950 135 et - 120f  -35
= 124.845770,495( 54,350]  405| 2,720] 52,540 30,765 15,580 L9200 240 .
- 18595 ool 1,930 1,650 240 | 240
2 126,773} 72,183} 54,590]  405] 3,720] 22,9801 10,565] 14,560] 1,820 540
- 1896 | 976f  470| 500 40 280 80
T 127,743 72,653] 55,090]  445| 3,720] 23,260] 10,765 T4840] L1920 240 .-
o ' L3 J——— R 11 RS T B Y 160 108! 280].
— 123,088] 73,4631 55,635]  443] 3,720] £2,520] 10,765 14,:45] 5,500 240
1898 otz i {580 215] - 385 ‘ - 33 330
129,678} 73,673136,000]  443] 3,720] 23,520] 10,500, 15,0757 2,500 350
1899 e roneennes 200f 200 i
129,8781 75,879 56,0001  445] 3,720] 23,5200 30,5001 15,075] 23001 340
p 111 T 705] 37 323 851 270
‘ 130,533 74,248] 58,335  445| 3,720f 23,520] 10,863; 15,345] 2,200 240
b 371 SV 630[ 520! 160 160
. +81,2731 14,7787 56,455]  4453] 3,720] 23,520] 10,563 15,5451 2.5001 400
. 1902 S 3201 380
131,653] 75,1581 56,455  445] 2,120) 23,520 10,965 15,545} 20001 400 .
b5 S 483 280 200 200
182,333] 75,438; 66.695] 445! 8,920 23.520] 10,8651 15,3951 20001 400
p L. 7 S 705 595 110 110}
Tl 432,838 76,033) 58,8051 445] 4,030 23,520] 10,365] 15,3431 2.300[ 400 h
== 1905 woreeced 1,375 300| 1,075 20 172700 T80 25
et 134,213 76, 353[ 37,3807 463] 4,0301 25,520 15,025 16,1081 2.2001 425
' 1906 o errererees] 10181 775l 240 | 220 20 .
135,2287 77,1081 53,220  465] 4,030] 23,790 11,125 16,105 25007138
i 1907 v it 4,595] 32,6650 920 640 180 1l0ieewcrnn
s 159,8201 80,773 59,050f  463] 4,030| 24,380] 11,135] 16,3081 2,310, 455
1908 smsenieenes)  6,925) 6,725] 190 170 20} eerennan
16,7481 §7,508] 59,2401 465 4,030 24,350] 11,1095 16,275 2o 50— 195
1909 et 4,335] 4,308 20 30 :
Total acreage ....| 151.083( 91.813] 65,270 463 4.030] 24,380[ 111651 16,475 2.3300 428
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e TABLE No. 10, . . .
A table of acrez zand miners’ Inches for Class 4 land, showing the total acreége
v year by year and water for the same at 48 miners’ inches per quarter section or sne
miners’ inen for every three and gne-third acres
s -3 =3 =] o -3 c e e} =
SRSl zE|gE g\ B | E | E |gf| of
— = = o o -
YEARS E“fg Selsgl 85| B3| B 2| ol BE| B8
PEZ @ I BB B & g || TR
i Eel B a R - N 8 g riali
' 2w} B 5 i i8] B i =~ i g
i =S} e i
2,323 2,333
Indian 7000 700
5,543 5,543
186 e crmina] 1,663| 1,862
¢ , 7,363] 6,938 465; 365
1870 ceirreeeeemens | 2,208 2,099 1100 110
11,5281 10,283 1,22 T T——— 820 50
18TY ] 3,459} 3,088 371 110l 2486 15
" 18,2781 12,163] 6,0685] 368 5,650 50
1872 5,468 3,649 1,8201 110 1,595 p¥-1
20,623) 12,8231 8,000 J8sf 1,625| 3,960 50
1373 6,187} 3,787| 2,400! 110} 487 1,788 - 15
21,0281 13,028] 5,000 363| 1,628] 5,960f . B0
1874 6,308| 3,908] 2,4001 1100 487 1,788 15
21,8081 13,088] 8,820] ~ 565 1,945] 6,460 50
18TE e nssnnins] 6,572} 3,928 2,646 110 583 1,938 15
24,5681 14,788 9,730 365 1,945 7.420 50
-y |- SR | T,3701 4,426 2,934 110] -583) 2.2u% 15
29,7181 16,548 13,179 365 1,945 9.270!. 1,590
ABTY s §,915] 4,964] 3,951 1161 583| 2,781 477
38,2531 26,4531 18,600 363§ 2,710{ 10,30G] 2,900 2,325
1873 e 11,7187 6,126( 5,580]  110i 813] 2,090 870 -3 (O RN
45,224} 23,8851 21,230 385| 2,805 11,115f 2,955 4,110
» 1879 s 13571 7,166] 6,405]  210]  B4%! 2,334 886f 1,223
| §5,662f 31,912] 23,750 365) 2,885 1301750 2,955] 6,530
1880 o] 16,699 9,574 7,125 110 866] 3,252 898 1,899
. 62,258] 36,873 25,450 365] 2,885] 12,2658] 2.,893] 6,950
- 1881 coersrmtrrrerremeees] 18,7011 11,0821 7,638 110 S68] 3,67% 898} 2,085
S T0,935) 44,0431 20,3150 2007 Z,085] 12,0001 BeoiB] idES e
L 1832 o] 21,282113,2871 7.895F 1104 866] 3,679 995' 2.245
TEI33T45,87S] 25,2851 405] 5,645; 12,705] 3,915 8.20%
) ' 2188 ] 22,240] 12,763] 8.477 122t 1,087 3,812 ELET A 231 S R
L e b 77,2981 47,368] 29,930 405] 3,625] 13,7408 5.635 F 313 Y R
e 1884 mreresceeee.] 23,1897 14,2101 8,979 1220 1,037 £,322) 3,091 2,557 o
" l ©9,6981 47,9281 31,750 400 3.625; 14,040) 4,383 BBUS i,
1885 et 23,9081 14,381 9,528 122{ 1,087] 4.362 1,316 2.641
R ’ 83,602; 50,438 32,165 4051 3,625] 15,300 4.730) LT (O T
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Plate 23 Braided channel of the North Platte River, Nebr.

to enable the stream to do its work. Deposition of the bars is
an effective hydraulic device to increase velocity by narrowing
the channel. Also, before the bar is built up above water level,
deposition serves to decrease the depth of How, thus increasing
roughness and turbulence. Perhaps the real key to the cause of
braiding is the proportion of bed load to available discharge.

Braided-channel morphology

Changes in channel morphology and slope occur along with the
braiding, Channel width, ie., the sum of the water surfaces, in
a divided reach is greater than the width of the water surface
before division. Of course, each divided channel is narrower than
the original channel width. Depth of the water in each braided
reach is less than the depth of the nonbraided channel. Although
effective bottom velocity is greater in a divided reach because
of decreased depth, it has been found that, as a result of turbulence,
actual forward velocity of flow in naturally braided stretches is
less. Moreover, braiding is generally associated with an increase
in channel gradient.

Noting that a distinguishing characteristic of braided rivers is
the steeper gradient, Leopold and Wolman plotted bank-full dis-

charge against channel slope for a number
nels (Fig. 9.4), They found that they could
tion such that points representinglbraidec..
and points representing meandering channe
channels cannot be distinguished from the
factor disregarded, this graph seems to indi.
discharge, meanders occur at lower slopes

Q.01

Channel slope
T 177 [EiLEH

o
o
2

0.000

[ .
i:llfi IR

100 1000 10,600 joc
‘ Bank-ful discharge, ¢fs
Fig. 94 Bank-full discharge plotted against cham

braided, meanderin , and stroight
o g streight stretches, [After

a given slope, meanders will oceur at a sm.
will braiding. This might also mean that with

the stream for some reason cannot change, an -
will result in a change from a meanderi;]g tc
that with a given discharge, if a stream incr
will also change its pattern from a meanderin
However, it must be borne in mind that am.
bed load supplied to the river, in relation to
seem to be important factors,
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TABLE 2. Significant Wet and Dry Periods Observed in Arizona, 1895-1983%

- Dry Periods Duration Wet Periods Duration
(Month/Year) ( Months) (Month/Year) (Months)
3/1896 - 8/1896 6
9/1898 - 12/1904 76
2/1905 - 10/1907 33
L1915 - 11/1917 35
7/1919 - 10/1920 16
5/1928 - 3/192% 11
8/1931 - 7/1933 24
3/1934 - 10/1934 8
1271940 - 12/1941 13
5/1943 - 11/1943 7
3/1947 - 1/1948 Il
8/1950 - 7/1951 12
8/1953 - 2/1954 6
1/1956 - 7/1957 9
2/1961 - 7/1961 6
12/1965 - 9/1966 10
2/1971 - 7[1971 . . 6
3/1972 - 9/1972 7
10/1972 - 8/1973 10
3/1978 - 6/1980 28

*Dry period defined as PDSI

.0 for 6 consecutive months;
wet period as PDS] 0

or & consecutive months.

[al
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CONVERSION FACTORS AND VERTICAL DATUM

Mulriply

inch (in.)

foot (ft)

mile (mi)

acre

mile per hour (mi/h)

square mile (mi?)

acre-foot (acre-ft)

acre-foot per acre
(acre-ft/acre)

cubic foot per second (ft3/s)

gallon per minute (gal/min)

foot squared per day (ft?/d4)

foot per mile (ft/mi)

degree Fahrenheit {(°F)

By

25

[ e S = T o B o

(=2 e BN o]

.40
.3048
.609
L4047
.609
.590
.001233
L3047

.02832
.06309
.0929
.1894
(cemp °F-32)/1.8

To obrain

millimeter

meter

kilometer

hectare

kilometer per hour

square kilometer

cubic hectometer

cubic meter per square
meter

cubic meter per second

liter per second

meter squared per day

meter per kilometer

degree Celsius

Sea level: 1In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929—a geodetic datum derived from a general adjustment
of the first-order level nets of the United States and Canada, formerly

called "Sea Level Datum of 1929."




PREDEVELOPMENT HYDROLOGY OF THE SALT RIVER INDIAN RESERVATION,
FEAST SALT RIVER VALLEY, ARIZONA

By

B.W. Thomsen and J.J. Porcello

ABSTRACT

Predevelopment hydrologic conditions in the Salt River Valley
were investigated to provide information for the adjudicatien of water
rights of users in the Gila River basin. Prior to development by non-
Indian settlers, the Salt River was perennial through the Salt River Indian
Reservation. The ground-water reservoir was filled to capacity or nearly
so and was sustained mainly by infiltration of water from the Salt River.
Water levels generally were 10 to 70 feet below the land surface. The
direction of ground-water flow was from north to south in Paradise Valley
and from east to west along the flood plain of the Salt River and in the
area south of the river.

The average annual discharge of the Salt River before
development was estimated to be 1,250,000 acre-feet and the median annual
discharge 950,000 acre-feet. These estimates are based on recorded data
with adjustments for results of tree-ring studies and estimates of upstream
diversions and reserveir evaporation.

A ground-water flow model was developed to simulate ground-
water flow, riverbed infiltration, mountain-front recharge, and
evapotranspiration for purposes of evaluating predevelopment ground-water
conditions. The model represents average conditions in the ground-water
system before the system was affected by storage and diversion of
streamflow upstream from the reservation. Average values for components of
ground-water flow determined from the model for the study area include
recharge by infiltration from the Salt River, 19,700 acre-feet per year;
mountain-front recharge and subsurface inflow, 10,700 acre-feet per year;
discharge to the Salt River near Tempe, 9,800 acre-feet per year;
evapotranspiration from ground water, 13,300 acre-feet per year; and
subsurface outflow, 7,300 acre-feet per year.

INTRODUCTION

In the 1860's and 1870’s, non-Indian settlers arrived in
Arizona in large numbers and began to divert water from the Salt River near
the area that became the Salt River Indian Reservation. The Salt River
Indian Reservation was established in 1879 along the Salt River in the
eastern part of the Salt River Valley. The development and activities
since that time have significantly changed the hydrology of the area. The
flow of the Salt River and the recharge to the ground-water system on the
reservation have been greatly diminished as a result of upstream storage
and diversions. Water levels in wells have declined, and the direction of
ground-water flow has changed as a result of pumping for irrigation in

1
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areas adjacent to the reservation. General adjudication to determine water
rights of users in the Gila River watershed is being conducted in the
superior courts of Arizona under authority established by Arizona Revised
Statutes Title 45, Chapter 1, Article 6. To develop data pertinent to the
adjudication process, the U.3. Bureau of Indian Affairs entered into a
cooperative agreement with the U.S5. Geological Survey to evaluate the
hydrologic conditions that existed prior to the development of the area by
non-Indian settlers.

Purpose and Scope

The purpose of this report is to describe the hydrologic
conditions that existed in the area of the Salt River Indian Reservation
prior to development by non-Indian settlers. Non-Indian settlers were
diverting significant quantities of water from the Salt River near the
reservation in the 1870's (Davis, 1897). Hydrologic data do not exist for
the period prior to 1870; therefore, data collected since 1870 were used to
evaluate predevelopment conditions, as described in the section entitled
"Approach." The results of the evaluation represent long-term average
hydrologic conditions.

Approach

The evaluation of the hydrologic conditioms that existed prior
to 1870 required estimating the surface flow of the Salt River upstream
from the Salt River Indian Reservation and defining the ground-water system
in and adjacent to the reservation. Estimates of average flow of the Salt
River were based on recorded data with adjustments to represent
predevelopment conditions. The adjustments were based on the recorded
effects of development on river flows and mathematical evaluations of
ciimatic trends. Studies of relations between streamflow and tree rings
were used to help substantiate estimates of the predevelopment flow of the
Salt River.

The ground-water system was evaluated by using a mathematical
model. The model covers an area larger than the reservation (fig. 1) in
order to encompass parts of the mountain ranges that form physical
boundaries to much of the ground-water system. The model parameters were
estimated from published values and recorded field data; each parameter was
estimated independently. Evapotranspiration was calculated by using the
oldest maps and photographs available to determine areas and types of
vegetation and applying evapotranspiration rates determined In recent
studies.

Location, Physioegraphy, and Climate

The study area includes about 950 mi? in south-central Arizona,
of which about 77 mi? is in the Salt River Indian Reservation (fig. 1).
The area is characterized by broad desert plains dissected by many arroyos
and separated by rugged relatively low mountains. The altitude of the



- Figure 1.--Location of study area (shaded).
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desert plains ranges from 2,200 ft above sea ievel north of the reservation
to less than 1,200 ft at the southwest cormner. The Phoenix and South
Mountains, which are on the west side of the study area, reach altitudes of
2,500 fr. The McDowell and Superstition Mountains, which are on the east
side, are at altitudes of about 4,000 and 5,000 ft, respectively. The
major streams in the area are the Salt and Gila Rivers and Queen and Cave
Creeks. The Salt River drains the northern part of the area, and the Gila
River drains the southwestern part. Queen Creek, a tributary to the Gila
River, drains the southeastern part, and Cave Creek crosses the northwest
corner of the study area (fig. 2). The Salt River and its major tributary,
the Verde River, drains more than 12,000 mi? north and northeast of the
reservation (fig. 1) and, prior to the activities of the non-Indian
sertlers, contributed peremnial flow through the study area.

The dominant native vegetation types are mesquite and saltbush
along the washes and palo verde and cacti on the hills. Creosote bush
covers most of the desert floor except where it has been replaced Dby
cultivated farmland., Mesquite, cottonwood, and willow trees grew in places
along the river when non-Indian settlers arriwved (Lee, 1904) but most have
been removed.

The climate is dry and incapable of supporting more than a
minimum vegetative growth without irrigatiom. Summers are hot, and daily
temperatures usually exceed 100°F from mid-June through August. Mean daily
temperatures range from about 64°F to 105°F. The relative humidity
generally is low, ranging from about 20 to 30 percent (Sellers and others,
1985) .

Winters are mild, and average temperatures range from 30°F to
40°F in early morning and from 60°F to 8C°F in the afternoons. Subfreezing
temperatures occur on only a few days during an average year (Sellers and
others, 1985). Mean daily temperatures range from about 33°F Lo 70°F.

Anpual precipitation averages about 8§ im. and results mainly
from two types of storms. Summer thunderstorms, which develop as a result
of the flow of moist-tropical air from the Gulf of Mexico, make July and
August the wettest months. Regional storms from the Pacific Ocean produce
gentle widespread showexrs during the fall and winter months.

Wind movement in the area is relatively light. In 1895, the
monthly average was about 5 mi/h at Phoenix (Davis, 1897, p. 31). U.S.
Weather Bureau records for January 1948 through December 1935 show that
average wind speeds do not exceed 8.3 mi/h at Phoenix (Sellers and Hill,
1974, p. 30).

Previcus Invescigarions

An investigation of the water supplies avalilable for irrigation
in the Salt and Gila Valleys near Phoenix, Arizona, was made in 18%6 by
Authur P. Davis (1897). This investigation dealt mainly with surface-water
supplies. W.T. Lee (1903) investigated the underground waters of the Salt
River Valley; his report presents tabulations of well records, water
levels, and chemical quality of ground water and includes descriptions of
geology, physiography, and the economics of pumping ground water. Ground
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water of the Arizona territory was examined to determine its suitability
for sanitary, irrigation, and technical uses {(Skinner, 1.903).

A study of Paradise Valley was made to evaluate the possibility
of developing a ground-water supply for irrigation (Meinzer and Ellis,
1915). McDonald and others (1947) collected information on the
availability of ground water in Paradise Valley as a possible source of
municipal supply for the City of Phoenix. Arteaga and others (1968)
updated knowledge of ground-water conditions in Paradise Valley. Two
reports present records of wells and related ground-water data in the Queen
Creek area (Babcock and Halpenny, 19423 Skibitzke and others, 1930).

An electrical-analog model of the ground-water system in
central Arizona was used to determine the probable future effects of
continued ground-wateYr withdrawal (Anderson, 1968). The model was
constructed by using the known hydrologic characteristics of the water-
bearing rocks and the pumping history through 1964. Ross (1980) developed
a digital model to evaluate the effects of a proposed well field on water
jevels in wells on the Salt River Indian Reservation.

Maps showing water-level altitudes for 1976 and water-level
changes for 1923-76 in the easterm part of the Salt River Valley were
prepared by Laney and others (1978). Maps showing ground-water conditions
in the Salt River Valley as of 1983 were prepared by Reeter and Remick
(1986). Geologic and hydrologic characteristics of the water-bearing units
in the eastern part of the Salt River Valley were described by Laney and
Hahn (1986). Description of hydrologic conditions and distribution of
aquifer materials in alluvial basins (Freethey and others, 1986) are perti-
nent to the study area. Ground-water conditions for 1900 and 1986 and

changes in ground-water conditions were described by Thomsen and Miller
(1291).

HISTORY OF WATER DEVELOPMENT

Most of the Salt River Valley was occupied and irrigated by the
Hohokam Indians from about 300 B.C. to A.D. 1450 (Masse, 1981). Remnants
of prehistoric villages and canal systems were noted by archeologists in
1887, but by 1903, most of the surface evidence of these villages and canal
systems had been obliterated by farming and construction. On the basis of
the remains of extensive irrigation works, the amount of land irrigated
under the prehistoric system was estimated to have been at least 250,000
acres {(Hodge, 1893).. Recent archeological studies of the Hohokanm
irrigation system have recorded more than 300 mi of main canals and
1,000 mi of smaller canals in the Salt River Vallev (Masse, 1981).

Modern irrigation in the Salt River Valley was begun by John W.
Swilling in 1867 (Salt River Project, 1970). The Swilling Ditch, as it was
originally called, was on the north side of the river about 5 mi east of
Phoenix. In 1868 the canal became known as the Salt River Valley Canal
(Davis, 1897). 1In 1870 the Tempe Canal was constructed on the scuth side
of the river about 7 mi upstream from the Salt River Valley Canal. Other
canals constructed on the south side of the river incliuded the S5an
Francisco, Utah, Mesa, and Consolidated Canals built in the 1870's and the
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Highland Canal built in 1889, On the north side of the river, the Grand
Canal was built in 1878 and the Arizona Canal in 1883-84 (Davis, 1897).

Reliable figures on the amount of land irrigated in the late
1800's were difficult to obtain. The farmers did not keep good records,
and in many cases the amount of land claimed as irrigated was that "under
ditch" (land to which water might be taken). According to the Eleventh
Census, the total area irrigated in Maricopa County during 1889 was 35,212
acres (Davis, 1897). Water was claimed, however, for 131,360 acres in
1889, according to records compiled under the orders of Judge Kibbey. The
average water use on 60,000 acres irrigated in 1895 was 4.6 acre-ft/acre
{Davis, 1897).

The need for a dependable supply of water for irrigation led to
the construction of reservoirs to store excess runoff and to regulate the
flow of the river. The first structure on the Salt River, Roosevelt Dam,
was completed in 1911, followed by Mormon Flat Dam in 1925, Horse Mesa Dam
in 1927, and Stewart Mountain Dam in 1930. On the Verde River, Bartlett
Dam was completed in 1939 and Horseshoe Dam in 1946. The six reservoirs
have a combined storage capacity of more than 2 million acre-ft of water,
of which about 85 percent is stored on the Salt River.

Many wells were dug or drilled to provide domestic water
supplies, but only small quantities of ground water were withdrawn for
irrigation in the late 1800's. The use of ground water for irrigation was
hampered by the scarcity and cost of suitable power for pumping (Davis,
1897). The quantities of ground water pumped remained relatively small,
less than 100,000 acre-ft/yr in the entire Salt River Valley until the
early 1920's. Ground-water withdrawals in the Salt River Valley increased
gradually and exceeded 1 million acre-ft in 1942 and 2 million acre-ft in
1952 (U.S. Geological Survey, 1986).

GEOLOGY

The study area is in the Basin and Range physiographic province
(Fenneman, 1931), which is characterized by broad alluvial valleys
separated by rugged mountains. The mountains are composed mainly of
granitic, volcanic, and metamorphic rocks that yield little water. The
valley floors are underlain by a wide variety of sedimentary deposits that
constitute the main ground-water reservoirs. Deposits consist of
unconsolidated to variably consolidated sediments that are several thousand
feet thick in places. The sediments include unconsolidated elay, silt,
sand and gravel, caliche, gypsum, mudstone, siltstone, sandstone,
conglomerate, and anhydrite. The degree of sorting and cementation and the
distribution of the different materials varies areally and with depth.
Interbedding and lensing are common, and lateral discontinuities caused by
high-angle faults could be present in some older units (Laney and Hahn,
1986).

Cn the basis of geclogic and hydrologic properties, the
sediments have been divided into four units—red, lower, middle, and upper
(Laney and Hahn, 1986). The following description of the sedimentary units
is summarized from Laney and Hahn (1986). The red unit was deposited
before the period of bleck faulting associated with the Basin and Range
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structural disturbance. The red unit consists of well-cemented breccia,
conglomerate, sandstone, and siltstone. As a result of faulting, the red
unit is exposed locally along the mountain fronts, mainly north of the Salt
River along the east and west boundaries of the study area; the thickness
of the unit is unknown. The lower, middle, and upper units were deposited
during and after the period of block faulting. The lower unit consists of
clay, silt, mudstone, and evaporite with interbedded sand, gravel,
conglomerate, and basalt. The unit is at least 600 £t thick near the
mountains and could be as much as 10,000 ft thick southeast of Chandler and
in the center of Paradise Valley. The middle unit comsists of silt,
siltstone, and silty sand and gravel and ranges in thickness from less than
100 ft near the mountains to about 1,000 ft near Williams Alr Force Base;
the unit is about 800 ft thick in Paradise Valley. The upper unit consists
of gravel, sand, and silt and underlies most of the valley floor; most of
the unit is unconsolidated, but loeally the deposits are strongly cemented
by caliche. The upper unit is more than 300 ft thick south and southwest
of Mesa and 200 ft thick in Paradise Valley.

HYDROLOGY

Hydrologic cycle is a term used to denote the circulation of
water from the ocean, through the atmosphere, to the land, and back to the
ocean. The movement of water over and through the land enroute back to the
ocean is the main concern of this study.

Water that moves over the land surface tends to collect and
become streamflow. The quantity and duration of streamflow depends, in
general, on the quantity, intensity, and type of precipitation and on the
nature of the material over which the water passes. As streamflow moves
along natural channels, some water might evaporate and thus be lost from
the local system, or a part or all of it might percolate into porous
materials and become either soil moisture or ground water.

Water that percolates into the earth from either precipitation
or streamflow and reaches the water table, or the zome of saturation, is
called ground water. Water that is retained in the unsaturated zone above
the water table is called soil moisture. Water in the subsurface might
return to the land surface and become streamflow where the water table
intersects the land surface. The water might move into the unsaturated
zone to become soil moisture or it could be removed from the local system
by evapotranspiration or by pumping.

recipiration

Precipitation is the initial source of water, but not all the
precipitation that reaches the land surface is available for man'’s use,
Water that reaches the land surface as precipitation probably proceeds
along any of three general paths. The water might evaporate soon after
contact with the land surface, move across the land as surface runoff, or
penetrate the earth to become either soil moisture or ground water.
Recorded precipitation data indicate that the quantity of precipitation can
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be extremely different from year to year, and studies of past climates show
long-term changes in precipitation quantities (Sellers, 19653).

Precipitation in the study area averages about 8 in./yr and
occurs mainly as rain. Snow falls in the upper reaches of the rivers that
affect the study area. Total precipitation in the study area averages more
than 300,000 acre-ft/yr, of which 30,000 acre-ft/yr falls on the
reservation. Most of the rainfall on the flatlands of the study area
evaporates or is used by vegetation, and virtually nome reaches the ground-
water reservoir. Precipitation on the mountains tends to collect in
channels and run off and can be sufficient in quantity at times to provide
recharge to the ground-water system along the mountain fronts.

For 1931-72, annual precipitation averaged 7.60 in. at
Scottsdale and 7.57 in. at Mesa and ranged from 3.04 to 13.84 in. at
Scottsdale and 2.83 in. to 16.64 in. at Mesa (Sellers and Hill, 1974).
Precipitation is less than the potential evapotranspiration in all months,
but particularly so in April, May, and June.

Most long-term precipitation records in Arizona began between
1895 and 1915, at least 25 yvears after the period of interest for this
study. The longest continuous precipitation record in Arizona is for
Tucson at and near the University of Arizona. During 109 years, annual
precipitation averaged 11.41 in. and ranged from 5.07 to 24,17 in.; the
median value was 10.94 in. A statistical analysis of the Tucson data
indicates no trend in precipitation (Thomsen and Eychanmer, 1991).

Fritts and others (1979) used tree-ring data to evaluate
climatic variations over a longer time period (1602-1970) and showed
that average wintar precipitation during 50-year intervals can vary by
20 percent over much of the United States. The percentage of agreement,
however, between reconstructed and observed precipitation was greatest in
the southwestarn United States, including Arizona.

Each line of evidence suggests that the precipitation regime
before 1870 was similar toc the current regime; therefore, precipitation
estimates using recent data are considered to be representative of
predevelopment time. Precipitation records at Phoenix date back to 1877
but records for 7 years between 1886 and 1896 are missing. The average
annual precipitation was 7.54 in. at the Phoenix post office for 1877 to
1967 and 7.26 in: at the Phoenix airpert for 1938 to 1983. Annual
precipitation ranged from 2.85 to 19.73 in. at the post office and 2.82 to
16.26 in. at the airport, and median values were 6.85 in. at the post
office and 7.09 in. at the airport.

Screamflow

The Salt River was a perennial stream and the main source of
water in the study area when the non-Indian settlers arrived (Davis, 1897).
The Verde River, which joins the Salt River near the east boundary of the
Salt River Indian Reservation, was also a perennial stream. Upstream from
the confluence of the two rivers, each river drains an area of more than
6,000 mi2. The Gila River, Cave Creek, and Queen Creek are related to the

e
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hydrology of the study area because of their role in recharging the
ground-water system.

Records of discharge of the Salt and Verde Rivers have been
kept since 1888. The early estimates of discharge were provided by the
Arizona Canal Company and the Hudson Reservoir and Canal Company
(Davis, 1897). Subsequently, estimates of daily or monthly discharge were
compiled by the U.S. Bureau of Reclamation and the Salt River Valley Water
Users’' Association (U.S. Geological Survey, 1954). Early estimates of
discharge were made on the Verde River near Fort McDowell and on the Salt
River at two sites—one called "at McDowell," which was upstream from the
confluence with the Verde River, and one called "at Arizona Dam," which was
downstream from the confluence with the Verde River. Arizona Dam was about
2.5 mi upstream from the present site of Granite Reef Dam. Water-stage
recorders were installed on the Verde River above Camp Creek (equivalent to
present site below Bartlett Dam, 09510000) in 1925, on the Salit River below
Stewart Mountain Dam (09502000) in 1930, and on the Salt River near
Roosevelt (09498500) in 1935 (fig. 2). Before the installation of water-
stage recorders, discharge of the Verde River was related to staff gages at
several gites near the mouth of the river, and discharge of the Salt River
near Roosevelt was related to staff gages 1 mi downstream from the recorder
site. Records for the Salt River at Roosevelt, just upstream from the site
of Roosevelt Dam, include the discharge of Tonto Creek (fig. 2). although
the discharge of the Verde River was measured or estimated at several sites
over the years, the records are considered to be equivalent; hence,
continuous records are available from 1888 to 1986 (table 1). The longest
record of discharge for the Salt River is for the site near Roosevelt,
which dates from 1913. Discharge records for the Salt River below
Stewart Mountain Dam began with the 1931 water year (table 1).

The two gaging stations nearest the confluence of the Salt and
Verde Rivers are on the Salt River below Stewart Mountain Dam and the Verde
River below Bartlet:t Dam. Records for these two stations were combined to
determine the flow of the Salt River through the study area, and discharge
values have been adjusted for storage in reserveirs. On the basis of
available records, the combined average discharge of the Salt and Verde
Rivers is 1,223,000 acre-fr/yr; the median discharge is 889,000 acre-ftr/yr.
Records for the Verde River date back to 1888 and those for the Salct
River to 1931. For the common period of record, 1931-86, the combined
average discharge is 1,151,000 acre-ft/yr, the median discharge is
873,000 acre-ft/yr, and the annual discharge ranged from 282,000 teo
3,832,000 acre-ftr. The recorded values reflect the effect of upstrean
diversions and reservoir evaporation on the discharge at the confluence of
the Salt and Verde Rivers.

Diversions for irrigation in the upper Verde River area average
31,000 acre-fr/yr (Owen-Joyce and Bell, 1983). Additional small diversions
for irrigation in the upper Salt River basin bring the total quantity of
water diverted for irrigation upstream from the reservoirs to about
40,000 acre-ft/yr. Evaporation from the reservoirs on the Salt and Verde
Rivers is estimated to average 110,000 acre-ft/yr. Estimates are based on
pan-evaporation data collected by the Salt River Project since 1954 at
Roosevelt and Bartlett Lakes (Dallas Reigle, Hydrologist, Salt River
Project, Phoenix, written commun., 1988). Diversions for powerplant
operations, storage in stockponds and recreational lakes, and transbasin
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Table 1.--Streamflow daca at selected streamflow-gaging stations

Drainage ~__Annual runoff
aresa, Mean Median
Station Station in square Water Acre- Acre-
number?! name miles years feer Inches? feet
09500500 Salt River at 5,830  1888-1907 756,000 2.44 491,000
Roosevelt 1910-13
09498500  Salt River near 4,306 1913-86 653,000 2.84 514,000
Roosevelt
09502000  Salt River below 6,232 1931;86 730,000 2.20 498,000
Stewart
Mountain Dam?
09508500  Verde River 5,872 1945-886 411,000 1.40 319,000
below Tangle
Creek
09510000 Verde River 6,188  1888-198¢ 493,000 1.49 391,000
below
Bartlett
Dam?
09499000 Tonto Cresk 675 1942-86 114,000 3.16 66,700
above Gun
Creek

IThe complete 8-digit station number for each statiom, such as 09498500,
includes the 2-digit part number "09” plus the 6-digit downstream order
number *498500."

20ne inch of runoff is the volume equivalentc to a layer of water 1 inch
deep over the entire basin.

3Data adjusted for changes in storage in major upstream reservoirs.

diversions are considered to have a negligible effect on the average
discharge of the basin.

The rotal reduction in the natural discharge of the Salt and
Verde River basins as a result of evaporation from reservoirs and diver-
sions for irrigation in the upper reaches cannot be accurately detsrmined
but is estimated to average 150,000 acre-ft/yr. Much of the reduction in
discharge was occurring in 1931 when discharge records began on the Salt
River below Stewart Mountain Dam. A trend analysis using Kendall's tau-b
statistic indicated no trend in the combined discharge data for 1931-86.

Tree-ring data provide evidence of past climatic variations.
Long-term-growth records of trees and a shorter term streamflow record can
be used to estimate streamflow for the longer period using statistical
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multiple regression (Fritts, 1976). Tree-ring data were used to extend the
annual- and seasonal-discharge records of the Salt and Verde Rivers back to
A.D. 1580 (Smith and Stockton, 1981). The extended records were for the
gaging stations on the Salt River near Roosevelt and the Verde River below
Tangle Creek. The 400 years of reconstructed discharge records were
divided into five 80-year periods, and the average discharge for four of
the five periods was less than for the period of record for each basin.
When the reconstructed discharge records for the two basins were combined,
the average discharge for the five 80-year periods ranged from 83 to 99
percent of the average discharge for the period of record. The average
discharge for the entire 400 years was 91 percent of the average for the
period of record.

The annual discharge of the natural (predevelopment) Salt-Verde
drainage basin into the study are=a igs estimated to average 1,250,000
acre-ft. This estimate is based on the recorded data with adjustment for
the results of the tree-ring study and the estimates of upstream diversions
and reservoir evaporation. The median annual discharge is estimated to be
950,000 acre-ft.

The Salt River undoubtedly was a constant source of recharge to
the ground-water system in the study area before the arrival of non-Indian
settlers. Water-level data compiled by Lee (1903) showed that water moved
from the Salt River to the aquifer in the first 10 mi downstream from
Granite Reef Dam, but about 3 mi farther downstream, water moved from the
aquifer back to the Salt River. Flow of the Gila River was also a source
of recharge to the ground-water system in the southern part of the study
area (Thomsen and Eychaner, 1991).

Queen Creek, which heads in the mountain area south of the Salt
River and east of the study area, is tributary to the Gila River. The
average discharge of Queen Creek was about 5,000 acre-ft/yr, and most of
the water infiltrated into the alluvium near the contact with the mountain
srea. Flood-control structures have changed the flow pattern of Queen
Creek.

Cave Creek drains the mountain area north of Paradise Valley
and flows across the northwest coxrner of the study area where its channel
is in coarse ailuvium. The channel is dry most of the time but carries
water occasionally in response to intense rainfall. Flow is perennial
in the upper reaches of Cave Creek, but the water generally infiltrates
into the alluvium several miles upstream from the study area. The average
discharge of Cave Creek 1is estimated to be 5,000 te 10,000 acre-ft/yr.

Ground Water

Ground water occurs mainly under water-table or unconfined
conditions in the sedimentary material that underlies much of the Salt
river Indian Reservation and the surrounding area. The water table is that
surface in an unconfined water body at which the pressure is atmospheric.
The water table is defined by the levels at which water stands in wells
that penetrate the water body just far enough to hold standing water. When
Lee (1905) investigated the underground waters of the Salt River Valley,
vater levels were from 10 to 70 ft below the land surface in the developed
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area. These water levels could have been higher than the predevelopment
level owing to infiltration of diverted irrigation water. Seepage losses
were large in the many long ditches required to carry water to scattered
tracts of land, and irrigators applied water very lavishly in early spring
when water was abundant (Davis, 1897, p. 43}. However, water levels
reportedly had declined "in the past few years," and the decline was
attributed to the drought that prevailed during those years and to the
increasing number of wells in use (Lee, 1905, p. 120-121). The effects of
irrigation seepage and drought conditions on the ground-watexr levels of the
early 1900’5 are unknown but probably are minimal. Thus, the water levels
measured by Lee (1905) are considered to adequately represent predevelop-
ment conditions. Lee (1905, p. 119) described the water table as "a
comparatively regular plain, sloping in general with the grade of the
river." The direction of ground-water movement in 1900 was from east to
west along the flood plain of the Salt River and in the area south of the
river and from north to south in Paradise Valley. The ground-wateasr
reservoir apparently was filled to capacity or nearly so and was sustained
mainly by the infiltration of water from the Salt River.

Mountain ranges that border much of the area impede the
movement of ground water. The rocks that form the mountains generally are
not water bearing but might, where fractured, yield as much as a few tens
of gallons per minute of water to wells. On the valley floor, the upper
unit has excellent water-bearing characteristcics and, where saturated,
could yield as much as 4,500 gal/min of water to wells. During floods on
the Salt River and Queen Creek, the upper unit readily accepts large
volumes of recharge. In the south-centrzsl part of the area where deposits
are cemented by caliche, ground water is perched in the upper unit (Laney
and Hahn, 1986). The middie unit generally will yield as much as 1,000
gal/min of water to wells; however, north of Mesa, the unit yields about
4,000 gal/min of water locally to wells. The lower unit yields 50 gal/min
or less of water to wells in many areas; however, the conglomerate and the
sand and gravel components of the unit could yield as much as 3,300 gal/min
of water to wells. The red unit yields as much as 1,000 gal/min of water
to wells near Scottsdale (Lanev and Hahn, 1986).

Recharge to the ground-water system occcurs mainly from
infilcration of streamflow. Prior to development, the Saltc River was the
main source of recharge. Queen Creek, Cave Creek, and the Gila River
contributed small quantities of recharge on the periphery of the study
area. Mountain-front runoff from the McDowell and Superstition Mountains
contributed small quantities of recharge in the Paradise Valley and Queen
Creek areas.

Water is discharged from the ground-water system bv surface
flow and underflow from the area and by evapotranspiration. Discharge of
ground water in the Salt River near Tempe occurred regularly prior bto
development and probably averaged about 25,000 acre-ft/yr (Lee, 1903,
p. 151).

Underflow and Mountain-Fronr Recharge

Underflow through permeable materials that underlie the surface
drainages helps to recharge the ground-water system. The Salt River and
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Queen Creek enter the study area from areas underlain by crystalline rocks
of low permeability; hence, the underflow from these drainages probably was
negligible. The Gila River and Cave Creek are underlain by alluvium and
are potential sources of underflow into the study area. Underflow from the
Cila River and mountain-front recharge from the Superstition Mountains are
indicated by predevelopment water levels (Thomsen and Baldys, 1985; Thomsen
and Miller, 1991). The quantity of underflow was about 6,000 acre-fr/yr on
the basis of hydraulic-conductivity data and estimates of the cross-
.sectional area. Underflow through Paradise Valley was principally from
Cave Creek and wag calculated to be 6,700 acre-fr/yr (McDonald and others,
1947, p. 11). Freethey and Anderson (1986) estimated the predevelopment
underflow from Cave Creek and the mountain-front recharge from the MeDowell
Mountains to be 4,000 acre-ft/yr, and this value was used in the
ground-water budget. Total underflow into the area was estimated to be
10,000 acre-ft/yr.

Underflow southwestward from the area is indicated by
predevelopment watexr levels (Thomsen and Baldys, 1985; Thomsen and
Miller, 1991). The gquantity of underflow could have been as much as
7,000 acre-ft/yr on the basis of transmissivity data and estimates of the
cross-sectional area. Underflow along the Salt River between Tempe Butte
and South Mountain was estimated to be 1,000 acre-ft/yr. Total underflow
from the area probably was about 8,000 acre-ft/yr.

Hydraulic Characteristics of the Ground-Water Reservolr

The hydraulic characteristics of the ground-water reservolr are
the physical properties that control the ability of the material to store
and transmit water. These properties depend mainly on the size of openings
or interstices and their shape, arrangement, and interconnection. The
hydraulic characteristics commonly used to describe ground-water reservolrs
are storage coefficient and tramsmissivity, which provide a measure of the
quantity of water stored in the reservoir and the rate at which the
reservoir will transmit water. The movement cof ground water through a
section of aquifer can be expressed by the equation:

G = TIW, (13
where

= flow, in cubic feet per day;
transmissivity, in feet squared per day;
hydraulic gradient (dimensionless); and
width of section, in feet.

F O
i

Transmissivity is a function of the hydraulic conductivity and saturated
thickness of the reservoir and can be expressed by the equation:

T = KM, (2)

where
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K = hydraulic conductivity, in feet per day, and
M = gsaturated thickness, in feet.

Hydraulic conductivity is the volume of water at the existing
kinematic viscosity that will move in unit time under a unit hydraulic
gradient through a unit area measured at right angles to the direction of
flow (Lohman and others, 1972). Hydraulic conductivity is expressed in
units of length per unit time, such as feet per day.

Transmissivity is the rate at which water at the existing
kinematic viscosity is transmitted through a unit width of aquifer under a
unit hydraulic gradient. Transmissivity is expressed in consistent unitcs
of volume (L?*) per unit time (T) per unit width (L), which reduces to
L2T-!, 1In the English system, transmissivity is expressed in cubic feet
per day per foot, which reduces to feet squared per day.

The storage coefficient is the volume of water an aquifer
releases from or takes into storage per unit surface area of the aquifer
per unit change in head (Lohman and others, 1972). In an unconfined water
body, it is virtually equal to the "specific yield,” which is the ratio of
the volume of water that saturated material will yield by gravity drainage
to the volume of the material drained. The storage coefficient is
expressed as volume (L3) per unit area (L?) per unit length (L) and is,
therefore, dimensionless. Specific storage is the volume of water released
from or taken into storage per unit volume of the porous medium per unit
change in head {Lohman and others, 1972).

Quantitative data on the hydraulic characteristics of ground-
water reservoirs are obtained from field data on water levels, water-level
fluctuations, and nactural or artificial discharges (Ferris and others,
1962: Renmtall, 1963). Aquifer-test data indicate that transmissivity
values in the study area range from about 2,500 to 50,000 ft2?/d and values
as great as 75,000 f£t?/d have been estimated for some local areas (Laney
and Hahn, 1986). Most of the aquifer tests were made after the upper part
of the aquifer, which in many areas is the most transmissive, had been at
least partly dewatered; hence, the transmissivity values are less than they
would have been when the aquifer was full. The greatest values of
transmissivity occur south of the Salt River in the Mesa area (Anderson,
1968; Laney and Hahn, 1986). In general, transmissivity values range from
20,000 to 40,000 ft?/d north of the Salt River and decrease northward into
Paradise Valley. Stratification in alluvial material causes transmissivity
values to be much larger parallel to the bedding plane than perpendicular
to the bedding plane.

The average storage coefficients for sedimentary deposits in
central Arizona range from 13 to 20 percent (Anderson, 1968). In
simulating the effects of a proposed well field on the ground-water system
in the Salt River Indian Reservation, Ross (1980) used a storage
coefficient of 0.12.

The hydraulic gradient averaged about 0.001 and ranged from
0.0006 to 0.004 prior to ground-water withdrawals by the non-Indian
settlers. At the present time (1986), hydraulic gradients range from about
0.002 to 0.03 in most of the area.
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Evapotranspiration

Evapotranspiration is defined as "water withdrawn from a land
area by evaporarion from water surfaces and moist soil and plant
transpiration" (Langbein and Iseri, 1960). Evaporation is commonly
measured by noting the change in water level in an open pan during a given
time period. Such measurements do mot accurately reflect evaporation from
natural water bodies because of difference in water temperature, Vvapor
pressure, and water-surface roughness. The rate of evaporation from a
small pan usually far exceeds that from a large reservoir or lake. The
ratio of lake to pan evaporation is referred to as the pan coefficient.
Annual evaporation from & U.S. Weather Bureau Class A pan at Mesa during
1963-73 averaged 106.31 in. (Sellers and Hill, 1974). The pan coefficient
is about 0.67, and the average annual lake evaporation is about 70 to 75
in. (U.S. Department of Commerce, 1968). Annual lake evaporation, in feet,
multiplied by an area of water surface, in acres, would give the volume of
water evaporated, in acre-feet per year. Plante obtain water from
precipitation and soil moisture, and deep-rooted plants called
phreatophytes obtain much of their water from the capillary fringe and the
saturated zone. The rate of transpiration by phreatophytes depends on the
availability of water and on the specles, cover density and size, and stage
of maturity of the plants. The quantity of water withdrawn from the
ground-water reservoilr by phreatophytes depends on the depth to ground
water. The use of water by phreatophytes i1s greatest when ground water is
shallow znd decreases as depth to water increases (fig. 3). The relation
between water use and depth to water is not well defined for all
phreatophyte species but is fairly well defined for mesquite (Andersom,
1976).

The most common species of phreatophytes indigenous to southérn
Arizona are cottonwood, willow, baccharis (seepwillow), and mesquite
(Gatewood and others, 1950). These species probably were the main woodland
types of vegetation along the Salt River near the Salt River Indian
Reservation prior to the arrival of non-Indian settiers. The area of
potential phreatophytic growth was 18,500 acres as determined from
topographic maps published in the early 1900's and aerial photographs taken
in 1936. Probably only about half the area contained phreatophytes.
According to early photographs and descriptions (Davis, 1897; Lee, 1905,
Salt River Project, 1970), most of the flood plain and low terraces along
+he Salt River were covered with grass and were scattered wicth
phreatophytes that were light in density.

An investigation of the consumptive use of water by
phreatophytes was made in 1963-71 to determine evapotranspiration before
and after clearing phreacophytes on 15 mi of the Gila River flood plain
(Culler and others, 1982). Results of the study showed that the annual
evapotranspiration averaged 3.7 ft and ranged from 4.7 ft for dense stands
of phreatophytes to 2.1 ft for areas of no phreacophytes. Vegetation
consisted mainly of saltcedar and mesquite with scattered cottonwood,
seepwillow, seepweed, and arrowweed. Depth to ground water on the flood
plain ranged from 53 ft near the river to 20 ft near the outer boundaries
of the flood plain. Removal of the phreatophytes resulted in a reduction
in evapotranspiration trhat averaged 1.6 ft/yr and ranged from 1.2 to
2.2 ft/yr owing to the differences in the density of phreatophytes.
Evapotranspiration after the removal of phreatophytes consisted of
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evaporation from bare ground and transpiration from annual vegetation.
Because phreatophytes obtain their water supply primarily from ground
water, the reduction in evapotranspiration that resulted from removal of
the phreatophytes is considersd to represent a measure of ground water
withdrawal by phreatophytes. Precipitation and soil moisture provide a
significant part of the evapotranspiration during the period of high
potential evapotranspiration (Culler and others, 1982).

Ground-water withdrawal by phreatophytes was estimated to
average 13,000 acre-ft/yr on the basis of an evapotranspirarion rate of
1.6 fr/yr and the assumption that phreatophytic growth covered half the
potential growth area. Because phreatophytes were scattered and their
distribution unknown, the evapotranspiration rate was halved and applied to
the entire area of potential phraatoppytic growth for modeling purposes.

Ground-Warer Budeer

A water budget that accounts for all inflows and outflows was
prepared for the ground-water reservoir underlying the study area. Because
aquifers were in equilibrium prior to development by non-Indian settlers,
the average long-term change in ground-water storage prior to 1870 was
considered to be zexro. Hence, the sum of all inflows must have equaled the
sum of all outflows.
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The average annual water budget for the ground-water reservoir
under predevelopment conditions is expressed by the equation:

6, +0Q, = G, +Qq *ET, (3)

where

¢. = subsurface inflow,

Q = recharge to the aguifer from the Salt River,

r
GO = subsurface outflow,
Qd = discharge to the Salt River from the aquifer, and

ETg = evapotranspiration from the ground-water reservoir.

All components were evaluated independently except Q_, which was computed
as a residual. Average values were as follows:

Gi = 10,000 acre-ft/yr,
Qr = 38,000 acre-ft/vr,
GO = 8,000 acre-ft/yr,
Qd = 25,000 acre-ft/yr, and
ETg = 15,000 acre-fr/yr.

The net flux from the Salt River to the agquifer, Qn’ is expressed by the
equation: '

Q, = 2, - 9 (&)
Using the above values,'Qn is 13,000 acre-ft/yr.
SIMULATION OF GROUND-WATER FLOW

The modular three-dimensional, finite-difference ground-water
flow model of the U.S. Geological Survey (McDonald and Harbaugh, 1991) was
used in the simulation of the predevelopment ground-water flow regime. A
two-dimensional application of the model was used because regional flow in
the upper and middle lithologic units was predominantly horizontal. The
aquifer was simulated as a steady-state flow system because all available
data suggest that annual ground-water inflows and outflows were about equal
(Anderson, 1968; Thomsen and Baldys, 1985). The model was calibrated



19

mainly to the earliest available well data and was constructed to reflect
steady-state ground-water flow conditions that existed before settlement of
the East Salt River Valley.

The model solves the following partial-differential equation
for three-dimensional flow in a saturated medium (McDonald and Harbaugh,
1588) .

a.f, oB), a8 [, oh) ,a(, 8] ..o oa
ax[Kxx Bx] * ay[Kyy ay] * az[Kzz 3z] u Ss dc’ ()

where

X, y, z = cartesian coordinates, aligned along the major axes of the
hydraulic-conductivity tensor [L],
K X ., XK _ =rprincipal components of the hydraulic-conductivity tensor
TVROEE e,
s = hydraulic head {L],
W = volumetric flux per unit volume of sources and (or) sinks
of water [T-1'],
S = specific storage of aquifer material [L-!], and

£ = time {T].

A two-dimensional model simulates no vertical flows except for those
embodied in the term, ¥W; therefore, head is invariant with respect to
altitude, and the vertical-flow term drops out of the equation. Because a
steady-state condition implies that inflows and outflows te the aquifer are
equal, heads throughout the aquifer also are steady over time. The
two-dimensional steady-state flow equation, therefore, is expressed as

a_ 8h . éhy o _
ax[Kxx BX] * 37{K7Y 37] v=20. (6)

The required input data for a two-dimensional steady-state
model are the grid and cell dimensions, boundary conditions, and parameter
values relating to the hydraulic conductivity, and various components of
the term ¥. For this study, the term ¥ includes the processes of
evapotranspiration, riverbed infiltration, and mountain-front recharge.
For unconfined aquifers, such as is present in East Salt River Valley, the
model allows the user to specify either transmissivity values or hydraulic
conductivities and layer thicknesses.

Model Construction

The finite-difference technique used by the ground-water flow
model requires the subdivision of the active ground-water flow region into
a grid of rectangular cells, which can be identically sized or variably
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sized. The aquifer was modeled with a grid dimension of &4 rows by 39
columns (fig. 4). The cells were variasble in size. The grid was designed
to place the smallest cells along the channel of the Salt River and the
largest cells along the model boundaries. The grid was criented 24.7° west
of true north so that the cells would be in close alignment with the path
of the Salt River because the ground-water budget indicated that the river
was the dominant source and sink for subsurface waters under predevelopment
conditions. The solution of the steady-state heads at each cell was
obtained using the strongly implicit solution procedure of the model with a
head-closure criterion of 0.01 ft.

Model boundaries were based on previously mapped boundaries
between alluvial deposits and crystalline rocks except in the Gila River
area where an artificial boundary was established for modeling convenience.
The simulation used specified-flux, specified-head, and head-dependent
boundaries. Areas of mountain-front recharge were simulated as gpecified-
flux boundaries. Subsurface outflow at Tempe Butte and the Gila River was
simulated with specified-head boundaries. The head altitudes were selected
from measurements at nearby wells and from the predevelopment water-level
contours. The Salt River was created as a head-dependent flux boundary;
values of head and vertical flux at each river node were computed as a
function of the specified stage of the river and the head in the aquifer.

An underflow of 3,300 acre-ft/yr from Cave Creek was
distributed evenly over all specified-flux nodes in the northernmost row of
the model, and 700 acre-ft/yr of mountain-front recharge from the McDowell
Mountains was distributed evenly along the mountain range. An underfliow of
500 acre-ft/yr from the Gila River was applied to two nodes in the
southernmost row of the model, and mountain-front recharge of
5,200 acre-fr/yr from the Superstition Mountains was distributed along
the mountain range.

Perennial streamflow from the Salt River watershed was
simulated as flow in the present (1986) channel of the river. A total of
28 cells were specified as river reaches. The river stages in the upper 10
reaches were set to altitudes that were 9 ft above the average channel-
floor altitudes in each cell. River stages in the lower 18 reaches were
set equal to water-table altitudes suggested by regional-predevelopment
contours (Thomsen and Baldys, 1985). Riverbed altitudes were devermined
from recent (1973-82) topographic maps and differ by as much as 15 fc in
places from altitudes determined from topographic maps published in the
early 1900's (fig. 5). The differences might result in part from mapping
variations but probably resulc mainly from chanmnel changes.

Although the flood plain of the Salt River was more than one
model-cell wide in much of the valley, only a single cell within
sppropriate grid columns was celected because mean annual widths of channel
flow probably were no greater than a few hundred feet (Hodge, 1877 .
Riverbed conductance was estimated initially from chapnel geometTy and a
vertical-hydraulic conductivity of 5 ft/d was assumed. Riverbed
conductance is the product of vertical hydraulic conductivity and area of
riverbed sediments in a model cell, divided by the thickness cf the
riverbed sediments. For simulation purposes, the riverbed thickness for
each reach was set arbicrarily at 100 ft except at the edges of the valley
where simulated thicknesses ranged from 50 to 90 ftr.
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Evapotranspiration cells were restricted mainly to the flood
plain of the Salt River (fig. &). River cells also were simulated as
evapotranspiration cells because of the growth of phreatophytes in the
river channel. The evapotranspiration surface, defined as the aquifer-head
altitude above which maximum evapotranspiration occurs, was set equal to
the zltitude of the land surface at most evapotranspiration cells. Within
river cells, this surface was set 5 ft above the channel-floor altitude to
account for the perennial nature of the river, as well as the topographic
relief between the channel f£loor and banks. The simulated evapotranspira-
tion extinction depth, defined as the depth below which phreatophytes are
unable to withdraw ground water, was 30 ft.

Y

Simulated transmissivities were selected to reflect the
dominant role of the upper unit in the two-dimensional predevelopment
ground-water flow system. Corimaces of transmissivity for the upper unit
were derived from Anderson (1968) and from Laney and Hahn (1986}, and the
unit was simulated as an jisotropic medium. Initial approximations of
transmissivity in Paradise Valley were derived mainly from upper-unit
contour maps of thickness and percent sand and gravel (Laney and Hahn,
1986). Transmissivities that ranged from 2,000 to 75,000 fr2/4 and
transmissivity-distribution patterns suggested by Anderson (1968) and Laney
and Hahn (1986) were used as a guide for changes in transmissivity during
the calibration process.
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Calibration

The principal goal of the calibration process was to match
simulated-head contours with heads measured at 121 wells while maintaining
the various ground-water flow components within reasconable limits of their
independent estimates. The calibration was fellowed by a sensitivicy
analysis in which variations in model parameters were examined for their
relative effects on head configuration and magnitudes of the flow
components. The sensitivity analysis was vital in assessing the
credibility of the calibrated model because the two-dimensional nature of
the model prevented evaluation of how well it would reproduce historical
patterns of pumping over the past 50 years.

Many ground-water models are calibrated in a manner that lends
more credence to independent estimates of the transmissivity distribution
and the ground-water flow budget than to the estimated-head distribution.
In this study, the well data provided more information about the flow
system than did the transmissivity and budget estimates bhecause only depths
to water were directly measured before much of the upper unit was
dewatered. Because the transmissivity distribution and the flow components
were estimates, rather than measured wvalues, they were considered less
reliable than the measured water levels.

Initial estimates of riverbed conductance were based on channel
geometries and an assumed vertical hydraulic conductivity of 5 ft/d. These
estimates, however, produced an unrealistic distribution of gaining and
losing reaches of the Salt River. A reduction of all riverbed conductances
by two orders of magnitude produced more reasonable distributions of fluxes
with little change in the total volume of flow exchanged between the river
and the aquifer. This change reflected adjustments of the estimates of
channel geometry and vertical hydraulic conductivity that were used in the
original computations of riverbed conductance. Riverbed conductance was
reduced because vertical fluxes in the river are proportional te the
difference between river and aguifer heads, and that difference was much
smaller under predevelopment conditions than under present (1986)
conditions,

Simulacion Resulrs

Simulated transmissivities within the Salt River Indian
Reservation ranged from 2,000 ft?/d along the margins of the aquifer to
40,000 fr?/d near the river (fig. 6). The same range of transmissivities
was simulated throughout the study area. Simulated transmissivities were
intermediate in magnitude between those given by Anderson (1968) and Laney
and Hahn (1986) and exhibited similar spatial trends. The simulation
displayed a high-transmissivity zone from central Paradise Valley
southwestward toward the Gila River and a low-permeability zone near the
town of Queen Creek. Simulated values of evapotranspiration along the Salt
River flood plain were in close agreement with initial estimates of
evapotranspiration.

Simulated water-level contours generally compared well with the
independent estimates of Thomsen and Baldys (1985) and contours derived
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from water-level measurements shown by Meinzer and Ellis (1915). Contours
indicate that the Salt River was a predominantly lesing stream in the east
half of the study area and a predominantly gaining stream in the west half
of the area (fig. 7). This result agrees with maps and descriptions given
by Lee (1903). Heads computed at river cells generally were a few
tenths of a foot within the specified river stages. Similar heads and
stages of the river cells and the shapes of the contours crossing the
river indicate that the river was the dominant hydrologic feature of the
valley.

The shapes of the 1,220-foot and 1,240-foot contours south of
the Salt River indicated that some of the predevelopment riverbed recharge
flowed southwestward toward the Gila River and the rest followed the
general path of the river. The ground-water divide was poorly defined.
Mountain-front recharge from the Superstition Mountains and underflow from
the Gila River in the southeast corner of the study area flowed westward
and then southwestward toward the Gila River in the southwest corner of the
study area.

Simulated water-level contours within the Salt River Indian
Reservation ranged from 1,160 £t to 1,260 ft along the Salt River (fig. 7).
The simulated flow north of the reservation and along its west boundary was
derived from underflow from Cave Creek and mountain-front recharge. The
shapes of the contours reflect the assumption that mountain-front recharge
from the McDowell Mountains was a minor source of ground water to the
reservation.

Differences between simulated and measured water levels (herein
called residuals) were generally less than %20 ft. Residuals ranged from O
to 96 ft, but only 4 of the 121 values were greater than *30 ft. The
average-absolute value of the residuals was 10 ft, and the standard
deviarvion was 15 fr. The root-mean-square average of the residuals also
was 15 ft. The residual population appeared normally distributed as a
group, but slight spatial trends were evident. A zone of negative
residuals immediately downgradient from a zone of positive residuals in the
Tempe-Mesa area indicates that the water table in this area in 1903 could
have been flatter than the predevelopment water table because of the
combined effects of drought and recharge from irrigation. A zone of
negative residuals immediately north of the Arizona Canal suggests that
MeDonald and others (1947) were correct in their assumption that the water
levels measured by Meinzer and Ellis (1915) in this area were influenced by
leakage from the canal. The distribution of head residuals suggests that
any temporal trends inherent in the water-level data used were minimal in
comparison to the spatial trends.

The simulated predevelopment ground-water inflow to the Salt
River Indian Reservation was 26,700 acre-ft/yr; 19,700 acre-fr/yr occurred
as infilrration of Salt River flows, and 7,000 acre-fr/yr occurred as
underflow from Cave Creek and mountain-front recharge (table 2). About 51
percent of ground-water discharge from the reservation occurred as
subsurface outflow along the south and west boundaries of the reservation,
and evapotranspiration and discharge to the bed of the Salt River
constituted 30 and 19 percent of the discharge, respectively. The net flux
of 14,700 acre-ft/yr from the river to the aquifer was slightly greater
than the subsurface outflow from the reservation.
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Table 2.--Estimated and simulated values of ground-water flow
components

[Flow is in acre-feet per year]

Simulated flow

Estimated Simulated in the Salc
flow in the flow in the River Indian
Flow component modeled areal modeled areal Reservarion
INFLOW
Recharge from Salt River 38,000 19,700 19,700
Mountain-front recharge
and subsurface inflow 10,000 10,700 27.000
Total aquifer recharge 48,000 30,400 26,700
QUTFLOW
Discharge to Salt River 25,000 9,800 5,000
Evapotranspiration 15,000 13,300 : 8,100
Subsurface outflow
At Tempe Butte 1,000 goo eaaa.s
At Gila River 7,000 6,500 .-
Total 8.000 7.300 13.600
Total aquifer discharge 48,000 30,400 26,700
NET FLUX FROM SALT RIVER? 13,000 9,900 14,700

!The modeled area includes the Salt River Indian Reservation.

2Subsurface inflow to the reservation from Cave Creek is 6,700 acre-feet
and mountain-front recharge within the reservation is 300 acre-feet per
year.

3Recharge from the Salt River minus discharge to the Salt River equals
net flux.

The simulated predevelopment ground-water flow budget indicated
that the Salt River was the dominant source of recharge to the regional
aquifer, and evapotranspiration was the dominant sink. The net flux from
the river was 9,900 acre-fcr/yr. The simulated and estimated magnitudes of
evapotranspiration were nearly identical, but the simulated discharge to
the Salt River was much less than was estimated. The large difference
between the simulated and estimated values of the discharge to the Salt
River suggests that the estimated value was corrupted by irrigation return
flow resulting from canal leakage and irrigation techniques. Most
simulated regional ground-water flow components were less than initial



28

estimates. The difference between estimated and simulated values ranged
from about 10 percent for evapotranspiration to about 60 percent for
discharge to the Salt River.

Sensitivitcy Analvsis

The sensitivity analysis, which is the principal means of
assessing the credibility of the calibrated model, was designed to
i1lustrate the changes in head profiles and flow components that result
from variations of parameter values. The analysis was done by performing a
series of simulations in which all parameters were held constant except the
one being analyzed, and that parameter was varied over a broad range of
values that were considered reasonable. Transmissivity, mountain-front
recharge, riverbed conductance, evapotranspiration-extinction depths, and
evapotranspiration rates were all varied independently. Simulated heads
within the Salt River Indian Reservation were evaluated in each sensitivicy
simulation by constructing head profiles along a stream line through the
middle of the reservation extending from the base of the MeDowell Mountains
westward and southwestward toward the Salt River (fig. 4). This profile
represented the head distribution along a stream line in the calibrated
model but not necessarily along a stream line in the sensitivicy runs.
The sensitivity of heads along the profile may not be indicative of
sensitivity everywhere in the model. The average-absolute and
root-mean-square values of head residuals of each simulation were compared
in order to assess the sensitivity of heads throughout the valley
{(table ).

Sensitivicy of Heads

Heads along the stream line were sensitive to all parameters
except the two evapotranspiration parameters. Head changes were negatively
corrélated to changes in transmissivity zlong the east 7 mi of the profile,
insensitive along a 3-mile reach above the river, and positively correlated
to transmissivity changes at Tempe Butte (fig. 8). Heads generally were
insensitive to riverbed-conductance values greater than the calibrated
values indicating that the river was acting nearly as a constant-head
boundary because of the high riverbed-conductance values, Lower
conductances flattened the head gradient noticeably (flg. 9y, Changes in
head were positively correlated to changes in simulated boundary flux; the
degree of sensitivity decreased steadily downgradient toward Tempe Butte
where heads in the lower & mi Qf the profile were insensitive to
boundary-flux changes (fig. 10).

Head-residual statistics followed the same general sensitivity
trends as the head profile; however, decreases in riverbed conductance had
l1ittle influence on the residuals (table 3) in comparison with the
noticeable influence on the slope of the profile (fig. %9). The head-
residual statistics were insensitive to variations in most parameters
because the residual values were distributed throughout the entire study
area; whereas, the sensitivity of the head profile resulted from its
representation of a single stream line.



Table 3.--Sensicivity of head-residual statistics to model parameters
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Multiplier of Percent change Percent change
calibrated in average- . in root-mean-
value absolute head square wvalue
Transmissivity
0.50 387 416
.75 104 111
1.00 o 0
1.25 31 18
1.50 73 63
2.00 137 133
Evapotranspiration extinction depth
0.33 0 0
.67 0 0
1.00 G 0
1.33 0 0
1.67 0 0
Evapotranspiration rate
0.20 0 0
.50 0 G
1.06 0 0
1.50 0 0
2.00 0 0
Riverbed conductance
0.01 -5 -3
.10 -1 0
1.00 0 0
10.00 0 0
100.00 0 Q
Mountain-£front recharge
0.50 138 ' 133
.75 46 33
.90 7 ' -1
1.00 0 0
1.10 19 22
1.25 72 77
1.50 174 185
2.00 391 418




30

1260 : T y Y T T " T i 7 7 T g

1
LY
|

1225

I

1200

TRANSMISSIVITY MULTIPLIER:

AQUIEER HEAD ALONG STREAM LINE, IN FEET

1175 -
——— = 0.50
i = .75
B = 4.00
1150 S =1.25 -
— =2.00
1125 - — S : L : bk :
0 2 4 8 8 10 12 14

DISTANGE, IN MILES ABOVE TEMPE BUTTE

Figure B8.-Semnsitivity of stream-line preofile to changes
in transmissivity values.

Sensitivity of Flow Components

Flow components generally were sensitive to changes in model
parameters (fig. 11). Changes in transmissivity produced the greatest
changes in the ground-water budget, whereas changes in riverbed conductance
produced the least.

The net flux from the Salt River to the aquifer was insensitive
to changes in riverbed conductance put highly sensitive to changes in
boundary fluxes and evapotranspiration parameters (extinction depth and
ground-water wichdrawal rate). The net flux was negatively correlated to
changes in boundary fluxes and positively correlated to changes in
evapotranspiration parameters. Variations in transmissivity produced
variations in the net river flux that appeared as equivalent changes 1in
subsurface outflow. Evapotranspiration was completely unresponsive to
changes in transmissivity. Changes in net river flux produced by
variations in evapotranspiration parameters caused equivalent changes in
the evapotranspiration component. Subsurface outflow was completely
insensitive to changes in net river flux induced by wvariatioms in
evapotranspiration parameters. Changes in riverbed conductance had lictle
effect on net river flux, subsurface outflow, and evapotranspiration.
Variations in mountain-front recharge (boundary flux) had a negative
correlation to net river flux and had only a slight positive correlation to
subsurface outflow and evapotranspiration.



31

1250 S
}_
[SH]
w
li. E|
E 1225"
m
=
-
-
= 1200 b -
oy
’_.
48]
©
Z
5]
- 1175 B
< RIVERBED-CONDUCTANCE MULTIPLIER:
Q )
& ——— =100
I .
o —— =010
L 1150 —_— =001 .
: ———— =
3 10.00
< ———— = 100.00

1125 L ki N [ L i 1 ! ; ! L

0 2 4 8 8 10 12 14

DISTANCE, IN MILES ABQVE TEMPE BUTTE

Figure $.—Sensitivity of stream-line profile to changes
in riverbed conductancs.

Total recharge from and discharge to the river exhibited strong
positive correlations to transmissivity changes. These fluxes, however,
were sensitive to decreases and insensitive to increases in riverbed
conductances. Increases in evapotranspiration rates and extinction depths
reduced the discharge to the river and increased the recharge from the
river and the net-river flux.

The flow-component sensitivity results are compatible with the
head-sensitivity results and suggest that the simulated predevelopment
scenario was reasonable and that the emphasis placed on the well data
during the calibraticn process was appropriate. Net river flux and
evapotranspiration along the flood plain had little influence on
regional-head configurations outside the flood plain, as suggested by the
insensitivity of the head profile and head residuals to most variations in
evapotranspiration parameters and riverbed conductance. Head
configurations were most sensitive to changes in boundary fluxes and
regional variations in transmissivity.

SUMMARY

The Salt River Indian Reservation is in an area of broad desert
plains separated by rugged mountains and is transected by the Salt River.
Ground water occurs mainly under unconfined conditions in unconsolidated to
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variably consolidated sedimentary material that underlies the desert
plains. Hydrologic conditions that existed in and near the Salt River
Indian Reservation prioxr to development by mnon-Indian settlers were
investigated. Prior to the 1860's, when modern irrigation began in the
Salt River Valley, flow was peremmnial in the Salt River. The median annual
flow at Granite Reef Dam was estimated to be 950,000 acre-ft, and the
average annual flow was estimated to be 1,250,000 acre-ft. Ground water
was 10 to 70 ft below the land surface in areas developed before 1900.
Infiltration from the Salt River maintained water levels at shallow depths,
and ground water was discharged into the Salt River near Tempe.

Simulation of the predevelopment ground-water flow indicates
that average recharge to the aquifer by infilrtration from the Salt River
was 19,700 acre-fr/yr. Mountain-front recharge and subsurface inflow was
10,700 acre-ft/yr. Discharge from thé aquifer to the Salt River was 9,800
acre-ft/yr, subsurface outilow was 7,300 acre-fr/yr, and evapotranspiration
from ground water was 13,300 acre-fr/yr.
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EXHIBIT 184



Rp——
. imma SUPPLY OF THE SALT RIVER PROJECT
T . aAmIzomA
SHONING THE HEED OF STORAGE O Tm" |
VIRDE RIVER
AND
THE EFFECT OF AN OVER-DEVEIOPED - .
| VERDE DISTRIOT :

by'

T, A, HAYDEN, Hydraulic Engineer :

Phoenix, Arizona August 26, 1933
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EXECUTIVE MANSION, January 10, 1879

L
IT 18 hereby ordered that all the public lands
embraced within the following boundaries lying within
the Territory of Arizona, vﬁ?, commencing at the
mouth of the Salt River, running thence up the Qila

" River to the south line of township No. 2 south, Gila

and Salt River base-line; thence east with said line

to the southeast corner of township No. 2 gouth, range
6 east; thence north with sald line to a point 2 miles
south of the Sz1t River: thence followlng the course

of said stream in an easterly direction, and 2 mlles
South of the same, to the west line of the White
Mountaln Reservation: thence north with the line of
sald reservation, or the extension of the same, to

a point 2 miles north of saild river; thence in a
westerly direction, following the course of said river,
and 2 miles north of the same, to the east line of
range 6 east; thence north with said line to the
northeast corner of township 2 north, range 6 east;
thence west with the north line of sald township to the
Glla and Salt River meridian line; thence south with
the sald line to the 0ila River, and thence by the said
river to the place of beginning, be, and the same are
hereby, withdrawn from sale and set apart for the use
of The Pima and Maricopa Indians, in addition to their
present reservatlion in said Territory.

R. B. HAYES

I Kappler 806 )
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REPRODUGED AT THE NATIONAL ARCHIVES . 777/, 5. 5/0, 2f LSO
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o ' P
Lixmourive MansioN, June 14, 1879,
In liew of an Execcutive order dated January 10, 1879, setting apart

certain lands in the Territory of Arizona as afreservation for the -

Pima and Maricopa Indians, which order is héreby canceled, it is
 hereby ordered that there be withdrawn from sale and settlement,
and set apart for the use of said Pima and Maricopa Indians, as an
addition to the reservation set apart for said Indians by act of Con-
gress approved Ilebruary 28, 1850 (11 Stat., 401), the several tracts

of country in said Territory of Arizona lying within the following -

boundaries, viz:

. Beginning at the point where the range line between ranges 4 and .
5 cast crosses the Salt Raver; thence up and aleng the middle of said-
river to o point where the easterly line of Camp McDowell Military

Reservation, 1f prolonged south, would strike said river; thence
northerly to the southeast corner of Camp MeDowell Reservation;
thence wesh along the southern boundary line of said Camp McDowell
Reservation to the southwest corner thereof; thence up and along the
wost boundary line of said reservation until it intersects the north
boundary of the southern tier of sections in township 3 north, range
6 east; thence west along the north boundary of the southern tier of
sections in townships 3 north, ranges 5 and ¢ east, to the northivest
corner of scction 31, township 3 north, range 5 east; thence south
along the range line between ranges 4 and 5 east to the place of
beglnning.

Also all the land in said Terrifory bounded and described as fol-

lows, viz: S
Beginning at the novthwest corner of the old Gila Reservation;
thence by a direct line running northwesterly until it strikes Salt

River 4 miles east from the intersection of said river with the Gila

River; thence down and along the middle of said Salt River to.the.

mouth of the Gila River; thence up and along the middle of said
(3ila River to its intersection with the northwesterly boundary Jline
of the old Gila Reservation; thence northwesterly along said last-
deseribed boundary line to the place of beginning.

It is.hereby ordered that so much of townships 1 and 2 north,

ranges 5 and 6 east, lylng south of the Salt River, as are now occupied

and improved by said Indians, be temporarily withdrawn from sale

and settlement until such time as they may severally dispose of and
. receive payment for the improvements made by them on said lands.
~ ' R. B. Hayes.

?ra-trial'
Ttem #612

e 1 8 o
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AGREEMENT
BETWEEN THE UNITED STATES AND THE SALT RIVER
VALLEY WATER USERS' ASSOCIATION
VERDE RIVER STORAGE WORKS

This Agreement made this 3rd day of June, 1935, pursuant to
the authority granted to the Secretary of the Interior in the Act of
Congress approved May 18, 1916 (39 Stat. 123-130) and acts amendatory
thereof and supplementary thereto, by and between the United States of
America, acting in this behalf by Harold L. Ickes, Secretary of the
Interior, party of the first payt, hereafter for brevity called the United
States, and the Salt River Valley Water Users' Association, a corporation
organized and existing under and by virtue of the laws of the State of
Arizona, having its principal place ‘of business at Phoenix, party of thé
second part, hereafter for brevity called the "Association", and their
successors and assigns.

WITNESSETH:

'I.‘hat whereas, the Indians of the salt River Reservation were awarded
by the*so-called Kent Decree of March 1, 1910, 700 miners' inches of
water from the Salt River for the irrigation of 2, 333 acres, all in town-
ship 2 north, range 5 east, S.R.B. and M., Arizona, and 335 miners’
inches for the irrigation of 1,115 acres, all in sections 35 and 36, town-
ship 2 north, range 5 east, S.R.B. and M., Arizona; and

WHEREAS, by Act of Congress of May 18, 1916 (39 Stat. 123-130) the
Secretary of the Interior was authorized and directed to provide for

water rights in perpetuity for the irrigation of 631 Salt River Indian

(1)



allotments of 10 acres each, water from works constructed under the
provisions of the Reclamation Act and acts amendatory thereof or sup-
plementary thereto; and
WHE3EAS, arrangements have not heretofore been perfected for
carrying out the pro{risions of the Act of May 18, 1916 in respect fo
said 6, 310 acres of the Salt River Reservation; and
WHEREAS, the Association now has pending an application with the
Public Works Administriation for the allotment of approximately $4, 000, 005
to construct a dam and appurtenant works on the Verde River at the
Bartlett site, approximately 25 miles above the junctionof the Salt and
Verde Rivers, which will create a reservoir of approximately 200; 000
acre feet capacity; and
WHEREAS, the proposed works are to be constructed under thé Recla-
mation Act of 1902 (32 Stat. 388) as amended, and the cost of such works
is to be repaid to the United State‘s under the original contract between
the United States and Salt River Valley Water Users' Association, or
under such amended coniract as the United States may-deem proper; and
WHEREAS, the reservoir created by the proposed dam is to be oper-
ated for temporary storage of that part of the flood waters of the
Verde River which can not be diverted for use at the time on lands having
established rights to the flow of the Verde River; and
WHEREAS, the quantity of water authorized by the so-called Kent
Decree is not sufficient for the irrigation requirements of the Indians

of the Salt River Reservation; and

{2)



WHEREAS, the most feasible means that now may be utilized by the
Secretary of the Interior to provide surface water for the Indians of
the Salt River Reservation for the irrigation of an additional area of
6,310 acres, the area.dealt with in the Act of May 18, 1916, supra, is
by part'icipating in the construction of the proposed regulating reser-
voir on the Verde River; and

WHEREAS, the United States, for and on behalf of the Salt River
Indians, is desirous of participating in the construction of this pro-

'pose'd Verde River regulating works and bearing a share of the cost of
such construc.tipn to the extent of the interest therein acquired for
these Indians.

NOW TH EREFORE, in order to provide an additional surface water
supply for the irrigation of an area of 6,310 acres of land exclusive of the
present irrigated lands of the Salt River Indians on their reservation
now provided with a water supply under the so-called Kent Decree, the
parties hereto covenant and agree as follows:

ARTICLE 1
COST OF CONSTRUCTION

AND
INTEREST IN CONSTRUCTED WORKS

The cost of constructing the dam and appurtenant works necessary
to create a reservoir of approximately 200, 000 acre feet capacity shall
be apportioned on the basis of 20 per cent to the United States, for
and on behalf of the Salt River Indians, and 80 per cent to tl‘le Associ-
ation. Neither party shall assume any obligation in excess of his
respective share of the total cost. The United States, for and on be-

(3)



‘half of the Indians of the Salt River Reservation, shall have a one-
fifth interest in the constructed works after their completion.

ARTICLE 2
COST OF MAINTENANCE

The cost of ordinary routine n'qaintenance of the proposed storage
works shall be borne by the Association, and the Association agrees to
ma:intain the said storage works without cost to the United States or
the Indians in a manner equal to the best engineering standards and to
protect them from all damage and accident that reasonably can be fore-
seen. If either party deems it necessary to make any repairs, replace-
ments, or betierments other than thqse hereinabove provided for, the
United States and the Association shall agree on the extent: and cost
of such repairs, replacements, or betterments, and the United States
and the Association shall participate in the cost of such repairs, re-
placements, or .bettermeﬁts in the same ratio as in the original cost
of construction, provided such repairs, replacements, or betterments
were not. made necessary through the negligence of the Association, in
which event the Association agrees to prosecute diligently the necessary
work without cost to the United States or the Indians. It is mutually
agreed, should differences arise between the United States and the
Association over what cdnstitutes "ordinary routine maintenance' and
such differences can not be compos.ed by the local ‘representatives of
the respective parties, the matter shall be submitedto the Secretary

of the Interior for his decision and the parties agree in all cases to

(4)



abide by the decision made by him.

ARTICLE 3
COST OF OPERATION

The cost of operation of the proposed storage works on the Verde
River and the Cost o‘f operation and maintenance of all works below the
reservoir.necessary to convey the Indian water to the specified points
of diversion on the Indian Reservation shall be borne by the Association,

ARTICLE 4
OPERATION OF STORAGE WORKS

The works to be constructed on Verde Rive-n_f_gr temporary storage
shall be operated and maintained by the Association. The-Association
may at any time store any part or all of Flow of Verde River in the
reservoir, and may at any time release any quantity of water from the
reservoir or it may permit the river to flow through the reservoir
without regulation; provided, that the controlled or controllable release
of water from the reservoir shall not exceed the amount which will be
diverted for use without undue waste on lands now having rights to the
natural flow- of Verde River; and provided further that, when available,
the controlled release of water from the reservoir shall not be less
than one-half of the amount which could be diverted for use without un-
due waste on lands now having rights to the natural flow of Verde River.

ARTICLE 5

DEFINITION OF DEVELOPED WATER

The bottom five per cent (5%) of effective capacity in the reser-

voir shall be reserved to the Association for regulation of the flow of

(5)



Verde River which the Association could otherwise divert. ~All increases
in the amount of water stored inthe reservoir, whenever the total amount
in storage exceeds said five per cent {5%) shall be deemed to be water
developed by storage, herein termed "develope” water. Said increases
shall be measured by a suitable water stage recorder.

ARTICLE 6
APPORTIONMENT OF DEVELOPED WATER

The Salt River Indian Reservation shall be allotted ohe;fifth of
all "developed" water, as defined herein, and it may accumulate such
water developed from time to time up to a maximul;n of 60, 600 acre feet,
and the Association shall deliver this water on demand through its

| Arizona Canal at not to exceed two points on that canal within the Salt
River Indian Reservation and all water delivered hereunder shall be
deemed to have been a draft on the quantity of ''developed" water previous-
ly ac;cruing to the Salt River Reservation provided that the Association
may divert to its own use' any‘ part or all of the developed water accru-
ing to tﬁe Reservation and substitute therefor an equal amount of other
surface water. The quantity ;)f "developed' water to be furnished under
this agreement shall be in addition to the so-called Kent Decree water
rights of the Camp McDowell and Salt River Indians on their respective
reservations, and nothing herein shall be construed as in any way
limiting or affecting these decreed Indian water rights rorthe carriage

or delivery thereof. It is mutually agreed, however, that nothing here-

in shall in any way be construed as preventing the said Secretary from
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distributing and using the ''developed' water on any of the lands ofthe
Indians of the Salt River Reservation so as to afford the greatest
benefit to the said Indians.

ARTICLE 7
DELIVERY OF WATER

Deliveries hereunder by the Association to the Reservation exclusive
of that water delivered under the so-called Kent Decree shall be limited
to 20, 000 acre feet in each calendar year‘ and the variations in rate of
delivery shall be subject 'to' ‘reasonable notice and shall reasonably con-
form to variations in use of water on lands served by the Association.

The United States shall have the right to consiruct such outlet works in
the Arizona Canal, including a submerged weir across said canal at either
or both poinis of delivery, as are necessary to divert water by gravity '

to all of that land in the Reservation below the Arizona Canal which
reasonably can be served without unduly interfering with the operation

and maintenance of said canal. The cost of such divérsion structures and
any oths;r wofks necessary to divert Indian water from the Arizona Canal
sﬁall ge met by the United States.

ARTICLE 8
EXCHANGE WATER

Any annual payments due to the Association for electrical energy
delivered to the Salt River Reservation for pumping of surface or under-
ground waters of other purposes or for any other lawful obligations due

to the Association that have been incurred lawfully by or on behalf of

the Indians of the Salt River Reservation shall be made by {first applying
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to such obligations the value of undelivered Salt River Indian Reser~
vation water as is hereunder i'equired to be furnished by the Association.
Exchange water is defined for the prupose of this agreement to be the
difference between 20,000 acre feet of developed water, or such smaller
quantity of deve.loped water as may be reguested by the United States
for any particular year in wr;ting prior to April 1 thereof or such
smaller quantity as it may become entitled to in any such calendar year
under this agreement, and the quantity of developed water actually deliver-
ed hereunder during that year. Such ex;\hange water shall be deemed a draft
upon developed water for the use and account of the Association; and in
return therefor the Association shall credit the United States on behalf
of the Indians of the Salt River Reservation, as of December 31 of said-
year with the value thereof computed at the rate of fifty cents (50¢)
per acre foot of such exchange water, such credit, however, to be applied
solely upon the present or future indebtedness owing from the United
States on behalf of said Indians to the Association. At the end of each
calendar year all accumulated credits for exchange water remaining after
liquidating the indebtedness accruing to the Association from the
United States on behalf of said Indians shall. be reduced twenty (20) per
cent before being carried forward to the next calendar year.

ARTICLE 9

INSPECTION OF WORKS AND RECORDS
BY THE UNITED STATES

It is mutually understood and agreed that the Secretary of the In-
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terior through the Commissioner of Indian Affairs or his duly authorized
agent shall be recognized by the Association inall matters pertaining

to the construction, operation, and maintenance of the storage works and
the delivery of water herein provided for, and that the books and records
of the Association with respect thereto shall be available at all times

for inspection by said representative. After the cornplétion the storage
works may be inspected from time to time under the direction of the
Secretary of the Interior when he shall deem it necessary to ascertain

if the provisio;of this agreement are being carried out and observed

by the Association in the care, operation and maintenance of said works.

ARTICLE 10
TERM OF CONTRACT

This contract shall become effective upon execution by the proper
officials of the Association and upon execution by the Secretary of the
Interior, and is made contingent upon the construction of the proposed
works as hereinabove specified.

ARTICLE 11 _
CONTRACT CONTINGENT ON APPROPRIATION

Where the operations of this contract extend heypnd the current
fiscal year, the contract is made contingent upon Congress making the
necessary appropriations for expenditures hereunder after such current
year shall have expired. In case such appropriatign as may be necessary
to carry out this contract is not made, the Association hereb&* releases
the United Siates from all liability due to the failure of Congress to

made such appropriation.
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ARTICLE 12
The conditions and obligations of this contract shall be binding
upon, and its benefits insure to the successors in interést of the Associa-~
tion and assigns of the United States.

ARTICLE 13
"MEMBER OF CONGRESS" CLAUSE

No Member of or Delegate to Congress,or Resident Commissioner
shall be admitted to any share or part of this contract or to any benefit that
may arise hereform, but this restriction shall not be construced to extend to
this contract if made with a cgrportation or company for its general benefit.

ARTICLE 14 :
COVENANT AGAINST CONTINGENT FEES.

The Association warrants that it has not employed any person to
solicit or secure this contract upon any agreement for a commission, percen-
tage, brokerage, or contingent fee. Breach of this warranty shall give the
United States the right to terminate the contract, or in its discretion,to
deduct from the contract price or consideration the amount of such commission,
percentage, brokerage, or contingent fees. This warx;ant_y shall not apply to
commissions payable by contractors upon contracts or sales secured or made
through bona fide established commercial or selling agencies maintained by
the Association for the purpose of securing business.

IN WITNESS WHEREOF the parties hereto have caused these presents

to be executed this 3rd day of June 1935.
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CAttest:

Approved as io form: May 25, 1835

/sgd/ Oscar L. Chapman

“Assistant Secretary of the Interior

THE UNITED STATES OF AMERICA

BY /sgd/ Oscar L. Chapman

Assistant Secretary of the Interior

SALT RIVER VALLEY WATER USERS' ASSN.

BY /sgd/ Lin B. Orme
President

BY /sgd/ F. C. Henshaw
Secretary

(11)



RESOLUTION

RESOLVED that the proposed agree-
ment between the United States of America
and Salt River Valley Water'Use'rs’ Association,
providing for participation of said parties in
the building and operation of the proposed
Verde Dam, be approved ;and the President and
Secretary be, and they hereby are authorized

and instructed to execute same.

CERTIFICATE

I, F. C. Henshaw, Secretary of the
Salt River Valley Water Users' Association,
hereby certify that the above and foregoing is
a true, correct and complete copy of a resolu-
tion unanimously adopted by the Board of Gover-
nors of said Association at a regular meeting
thereof, duly and regularly held on the 3rd day
of June, 1935.

WITNESS my hand and seal of the Salt
River Valley Water Users' Association, this
3rd day of June 1935.

/sgd/ F. C. Henshaw
Secretary
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ancient Indian village, he is said to have correctly  Association was formed to lay out a new city and
predicted that a new and great city would arise when the first auction was held just before Christ-
from the ruins. Another version is that Jack Swil- mas, 61 lots were sold. Judge William J. Berry, an
ling scanned a Webster’s dictionary and found the early Prescott resident, bought the first lot for
appropriate name there. (Swilling became the first ~ $104. As a corner lot it commanded a higher price
postmaster on June 15, 1869.) than the adjoining lot, which brought only $40, but

In Washington in April 1870, Richard C. for a lot on the opposite corner, William A.
McCormick told a Senate committee that Phoenix Harncock paid $70. Hancock (1831-1902) was born
was three years old and that a number of Texas  in Massachusetts, went to California and then
families had moved to the new settlement, which came to Arizona while in military service. He was
at this time was located northeast of the present a surveyor, then Maricopa County sheriff and later
municipal airport. Queried about local agricul- a lawyer. Hancock completed the new townsite
ture, McCormick spoke of the acequia (irrigation survey shortly after the lots had been sold and
canal), said that wheat and corn were the principal another sale was held in January. By today’s
crops, and that production of fruit (grapes and landmarks, the townsite boundaries would be
peaches) was confined to the Tucson area. He also Harrison, Seventh Street, Van Buren, and Seventh
added that Arizona had more timber than most  Avenue.

people supposed. As a result of publicizing of the townsite, the

Because the settlers were not satisfied with the population of Phoenix doubled within two
location, a committee was formed in the fall of months. Surrounding the city were more farms
1870 and after considerable discussion, selected a than the year before, with barley and wheat being
new site for the town three miles west of the the predominant crops. Some acreage was de-
original settlement. The Salt River Valley Town voted to corn, sweet potatoes and beans and
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depth of three feet. The Salt River, havingreceded
from the flood stage in January, returned to flood
levels. A man's body was observed floating down'
the Salt River, and the Gila River was as high as
ever known. For a while, when the SFP&P was in
trouble at the New River bridge, Phoenix was cut
off from the outside world. ]

The Ph&E was about to undergo its long period
of frustrating difficulties with the Salt River. For
some months previously, the newcomer had
offered three scheduled trains daily between
Phoenix and Tempe. Its advertising message
sported the final assurance that “The Bridge is
Steel, ‘That's A"

Shortly after seven in the evening of March 20,
1905, a man working near the Hayden Mill in
Tempe heard a crash which came from the direc-
tion of the Salt River. Running to the river’s edge,
in the dim twilight he could see that the north span
of the steel bridge was gone. Not being certain of
the time, he assumed that the last local train to
Phoenix had gone down with the bridge and was
beneath the whirling waters of the Salt River.

Dashing into Tempe to secure help, he aroused
a number of people who came to assist if they
could, but with the fate of the remaining portion of
the bridge uncertain, no one dared to venture on
the structure. However, an Arizona Republican
reporter and another man walked out on the

£ SUBURBAN PASSENGER SERVICE )

PHOENIX 8. FASTERN
RAILROAD

The The
Bridge Bridge
is is,
Steel Steel
“That's Alt™ “That's All™

20 MINUTES TO PHOENIX

Train leaves Tempe:
{anta Fe time). ,
Train leaves Phoenix: 8:45 a. m., 9:45 am.,, 5340 p. m.

11:00 al m., 2:20 p. m., 6:33 p. m.

Patronize the Line that
made Tempe famous

Romember the P.& E.,
“Dustlens Way™

L. H. LANDIS,

General Agent, Phoenix, Ariz.

\.

-

There was no doubt of the corporate parent in this advertise-
ment which appeared regularly in the Tempe News in the
spring of 1904. Twice the reader’s attention was drawn to the
steel bridge, in contrast to the wood structure of the parallel
M&P. Inless than a year, this steel bridge succumbed to flood

waters while the rival’s crossing survived. (Arizona State
Library)
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Ash Avenue Bridge
{Tempe Bridge, 0ld
Tempe Bridge, and
Salt River Bridge)
Spanning Salt River
at foot of Ash Avenue
Tempe,

Maricopa County..
Arizona

PHOTOGRAPHS

HAER No.

WRITTEN HISTORICAL AND DESCRIPTIVE DATA

Histeoric American Engineering Récord

1991

National Park Service
Western Region

Department of Interior
- 8an Francisco, California 84102

AZ-29



HISTORIC AMERICAN ENGINEERING RECORD

INDEX TO PHOTOGRAPHS

Ash Avenue Bridge HAER No. AZ-29
{Tempe Bridge, Old Tempe Bridge,

and Sal{ River Bridge)

Spanning Salt River at foot of Ash Avenue

Tempe,

Maricopa County,

Arizona

AZ-29~1 Photocopy of photograph ({original print located at
Tempe Historical Museum, Tempe, Arizona)
Photographer unknown, c¢irca 1870s - 1880s.

FORD ACROSS SALT RIVER AT SITE OF ASH AVENUE BRIDGE.
VIEW LOCKING SOUTHEAST TOWARD TEMPE BUTTE.

AZ-29-2 Photocopy of photograph [original print located at
Tempe Historical Museum, Tempe, Arizonal
Photographer unknown, circa 1200.

HAYDEN'S FERRY WITH RAILROAD BRIDGE IN BACKGROUND.

AZ-29-3 Photocopy of hand-colored post card [original post
card 1located at Arizona Historical Foundation,
Tempe, Arizona)

Photographer unknown, circa 1905.

MARICOPA AND PHOENIX RAILROAD BRIDGE IN THE BACK-
GROUND; ©PHOENIX AND EASTERN RAILROAD BRIDGE IN
FOREGROUND. VIEW FROM TEMPE BUTTE TOWARD THE
NORTHWEST . THE ASH AVENUE EBRIDGE WOULD BE BUILT
ABOUT MID-WAY BETWEEN THE RAILROAD BRIDGES IN 1911-
1913.

AZ-29-4 Photocopy of photograph (original print located at
Arizona Historical Foundation, Tempe, Arizonal
Photographer unknown, August 1913.
VIEW OF ASH AVENUE BRIDGE NEARING COMPLETION FROM
NORTH APPROACH WITH TEMPE BUTTE 1IN BACKGROUND.
PRECAST CONCRETE POSTS FOR GUARDRAILS ARE SEEN AT
LEFT; ONLY TWO LIGHT STANDARDS ARE IN PLACE.

A%-29-5 Photocopy o©f photograph (original print located at

Arizona Historical Foundation, Tempe, Arizona)
Photographer unknown, circa 1913,

VIEW OF COMPLETED ASH AVENUE BRIDGE FROM NORTH
APPROACH WITH TEMPE BUTTE IN BACKGROUND.
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AZ-29-6

AZ-29-7

AZ-29-8

AZ-29-9

Ash Avenue Bridge

{Tempe Bridge, 0ld Tempe
Bridge, and Salt River Bridge)
HAER NO. RAZ-29

INDEX TO PHOTOGRAPHS {page 2)

Photocopy of photograph {original print located at
Arizona Photographic Associates, Inc., Phoenix,
Arizona)

Herb McLaughlin, photographer, circa 1965.

FROM TOP: MILI, AVENUE BRIDGE, ASH AVENUE BRIDGE,
AND SOUTHERN PACIFIC RAILROAD BRIDGE. AERIAL VIEW
LOOKING SOUTHEAST TOWARD TEMPE BUTTE.

Photocopy of photcecgraph (original print located in
collection of William H. Caruthers, Jr., Richmond,
Virginia and loaned by Susan A. Harter, Tempe,
Arizeona)

Photographer assumed to be William H. Caruthers,
Sr., assistant (construction) engineer for the Ash
Avenue Bridge, 1912.

ORIGINAL PHOTOGRAFPH CAPTIONED "STOCKADE-TEMPE BRIDGE
EAST [SIC] APPROACH." TEMPE BUTTE IS SEEN AT UPPER
RIGHT. [Correct identification is "south" approach;
view looking east from undetermined elevated posi-
tion.]

Photocopy of photograph {original print located at
Arizona Historical Foundation, Tempe, Arizona)
Photographer unknown, circa 1913.

ASH AVENUE BRIDGE UNDER CONSTRUCTION. VIEW FROM
SOUTH BANK OF SALT RIVER. CONVICTS ARE COMMENCING
WORK ON BALUSTRADE.

Photocopy of photograph (original print located in
collection of William H. Caruthers, Jr., Richmond,
Virginia and loaned by Susan A. Harter, Tempe,
Arizona)

Photographer assumed to be William H. Caruthers,
Sr., assistant {construction) engineer for the Ash
Avenue Bridge, 1912.

VIEW LOOKING NORTH OF ASH AVENUE BRIDGE UNDER
CONSTRUCTION SHOWING STEEL REINFORCEMENT IN DECK
BEFORE PLACEMENT OF CONCRETE.

o~



AZ-29-10

AZ-29-11

AZ-29-12

AZ-29-13

AZ-29-14

Ash Avenue Bridge

{Tempe Bridge, 0ld Tempe
Bridge, and Salt River Bridge)
HAER NO. AZ-29

INDEX TO PHOTOGRAPHS (page 3)

Photocopy of photograph {original print located in
collection of William BH. Caruthers, Jr., Richmond,
Virginia and loaned by Susan A. Harter, Tempe,
Arizona)

Photographer assumed to ke William H. Caruthers,
Sr., assistant (construction} engineer for the Ash
Avenue Bridge, 1812.

VIEW LOCKING NORTH OF ASH AVENUE BRIDGE UNDER
CONSTRUCTION. WORK IS PROGRESSING FROM THE SOUTH
BANK TO THE NORTH BANK OF THE SALT RIVER.

Photocopy of photograph {original print located at
Tempe Historical Museum, Tempe, Arizona)
Photographer unknown, c¢irca 1912.

ASH AVENUE BRIDGE UNDER CONSTRUCTION WITH CONVICT
LABOR; SALT RIVER IN FLOOD STAGE.

Photocopy of photograph {original print located at
Tempe Historical Museum, Tempe, Arizona)

McCulloch, photographer, circa 1915.

VIEW OF ASH AVENUE BRIDGE FROM NORTH BANK OF SALT
RIVER LOOKING SOUTHEAST TOWARD TEMPE BUTTE; RIVER IN
FLOOD STAGE.

Photocopy of photograph {original print located at
University Archives, Hayden Library., Arizona State
University, Tempe, Arizona)

Photographer unknown, 1918.

VIEW OF ASH AVENUE BRIDGE FROM NORTH APPROACH WITH
ARIZONA EASTERN RAILROAD BRIDGE AT UPPER RIGHT.

Photocopy of photograph {original print located at
Tempe Historical Museum, Tempe, Arizona)
Photographer unknown, 1802,

TRAIN WRECK ON MARICOPA AND PHOERIX RAILROAD CAUSED
BY BRIDGE FAILURE RESULTING FROM FLOOD DAMAGE.

Michael M. Much, Photographer
August 1990 {AZ-29-15 through AZ-29-28)

AZ-29-15

BAZ-29-16

VIEW OF WEST SIDE OF BRIDGE SHOWING SAG IN DECK
CAUSED BY SETTLEMENT OF PIER 9.

VIEW OF WEST SIDE OF BRIDGE WITH TEMPE BUTTE IN
BACKGROUND .
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AZ-29-17

AZ-29-18

AZ-29-19

AZ~-29-20

AZ-29-21

AZ-29-22

AZ~-29-23

AZ-29-~24

AZ-29-25

AZ-28-286

AZ-29-27

AZ-29-28

Ash Avenue Bridge

{ Tempe Bridge, 0ld Tempe
Bridge, and Salt River Bridge)
HAER NO. AZ-29

INDEX TO PHOTOGRAPHS {page 4)

DETAIL VIEW OF ARCH RIB FROM PIER TO PIER. LOOKING
WEST WITH SOUTHERN PACIFIC RAILROAD BRIDGE IN
BACKGROUND,

DETAIL VIEW OF TYPICAL CROWN HINGE AND DECK EXPAN-
SION JOINT,.

VIEW OF UNDERSIDE OF BRIDGE SHOWING RELATIONSHIP
BETWEEN ARCH RIBS AND ARRANGEMENT OF PRECAST RIE
STRUTS. MILL AVENUE BRIDGE AND TEMPE BUTTE ARE SEEN
IN THE BACKGROUND.

DETAIL VIEW OF PIER HINGES, SPANDREL ARCHES, AND
DECK OVERHANG SUPPORT BRACKETS.

DETAIL VIEW OF NORTH ABUTMENT SPANS WITH END PAIR OF
LIGHT STANDARDS.  NOTE THE DECORATIVE PANELS CAST
INTO THE SPANDREL COLUMN.

VIEW LOOKING SOUTHWEST SHOWING MASSIVE CONCRETE
PIERS AND DAMAGE CAUSED BY PIER FAILURE.

VIEW LOOKING ACROSS BRIDGE FROM NORTH END.

VIEW LOOKING SOUTHEAST WITH MILL AVENUE BRIDGE AND
TEMPE BUTTE IN BACKGROUND.

VIEW LOOKING SOUTHWEST WITH SOUTHERN PACIFIC RAIL-
ROAD BRIDGE 1IN BACKGROUND. THE PAVEMENT OF THE
NORTH APPROACH IS SEEN BURIED ON THE RIGHT. ROADWAY
{CENTER)} CROSSES THE USUALLY DRY CHANNEL OF THE SALT
RIVER. A BALUSTRADE OF THE MILL AVENUE BRIDGE IS
SEEN AT THE LOWER LEFT CORNER.

VIEW OF SOUTH APPROACH TO BRIDGE. THE UPRIGHTS IN
THE BACKGROUND SUPPORT ELECTRICAL TRANSMISSION
LINES.

VIEW LOOKING NORTHWEST SHOWING DAMAGED BALUSTRADE.

VIEW SHOWING DAMAGED SPANDREL POSTS AND EARLY REPAIR
WORK .

P
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Note:
plans.

Ash Avenue Bridge

{ Tempe Bridge, Old Tempe
Bridge, and Salt River Bridge)
HAER NO. AZ-29

INDEX TO PHOTOGRAPHS (page 5)

AZ-29-29 through AZ-29-50 are photocopies of original
The original plans are located at Arizona Department of

Transportation, Structures Section, Bridge Maintenance Branch,

Phoenix,

AZ~29-29

AZ-29-30

RZ-29-31

AZ~29-32

AZ-28-33

BAZ-29-34

AZ-29-35

AZ-29-36

AZ-29-37

AZ~-29-387°

Arizona. Original sheet titles are used below.

COVER SHEET
Dated 1911-1912

SHEET 1 OF 14 SHEETS
GENERAL LAYOUT {right half of Sheet 1)
Dated October 10, 1811

SHEET 1 OF 14 SHEETS
GENERAL LAYOUT (left half of Sheet 1)
Dated Oc¢tober 10, 1911

SHEET 2 OF 14 SHEETS
SOUTH ABUTMENT
Dated September 19, 1911

SHEET 3 OF 14 SHEETS
DETAILS SOUTH ABUTMENT
Dated September 27, 1911

SHEET 4 OF 14 SHEETS
DETAILS NORTH ABUTHMERT
Dated November 24, 1911

SHEET 5 OF 14 SHEETS
INTERMEDIATE PIERS
Dated September 11, 1911

SHEET 6 OF 14 SHEETS
ABUTMENT PIERS

PIER No 2 AND PIER No 4
Dated September 12, 1911}

SHEET 7 OF 14 SHEETS
INTERMEDIATE PIERS

PIER No 5 AND PIER No &
Dated September 11, 1911

SHEET 8 OF 14 SHEETS
ABUTMENT PIERS

PIER No 7 AND PIER Ng 10
Dated September 12, 1911



AZ-29-39

AZ-29~40

AZ-29-41

AZ-29-42

AZ-29-43

AZ-29-44

AZ2~29-45

AZ-29-46

AZ-29-47

AZ-29-48

AZ-29-49

AZ~29-50"

Ash Avenue Bridge
[Tempe Bridge, 01ld

Bridge, and Salt River Bridge)

HAER NO. AZ-29

INDEX TO PHOTOGRAPHS (page 6)

SHEET 9 OF 14 SHEETS
INTERMEDIATE PIERS

PIER No 8 AND PIER No 9
Dated September 11, 1911

SHEET 10 OF 14 SHEETS
MAIN ARCH RIRBS
Dated Qctober 21, 1911

SHEET 11 OF 14 SHEETS
MAIN ARCH RIBS
PDated October 31, 1911

SHEET 12 OF 14 SHEETS
DETAILS OF SPANDRELS & BALUSTRADE
Dated November 28, 1911

SHEET 13 QOF 14 SHEETS
TYPICAL FLOOR SLAB & DETAILS AT CROWN
Dated December, 2, 1911

SHEET 14 OF 14 SHEETS
CONCRETE & STEEL
Dated December 1, 1911

SHEET 15 OF 14 SHEETS [sic]
REVISED DETAILS
Dated February 6, 1813

SHEET 16 OF 14 SHEETS [sic]
REVISED DETAILS
Dated March &, 19813

FORMS FOR SUPERSTRUCTURE
Dated May 4, 1912

FORMS FOR SUPERSTRUCTURE
Dated May 6, 1912

REPAIRS TO TEMPE BRIDGE {right half of sheet})
"WORK CARRIED ON BY STATE FORCES DURING 1920"

REPAIRS TO TEMPE BRIDGE {left half of sheet)
"WORK CARRIED ON BY STATE FORCES DURING 1920"



HAER No. AZ-29

HISTORIC AMERICAN ENGINEERING RECORD

{Tempe Bridge,

L.ocation:

Construction Date:

Engineers:

Builder:
Present Ouwner:

Present Use:

Significance:

Prepared By:

Date:

ASE AVENUE BRIDGE
0ld Tempe Bridge, and Salt River Bridge)

Spanning Salt River at foot of Ash Avenue,
City of Tempe, Maricopa County, Arizona.

U.5.6.5. 7.5 minute series
Tempe Quadrangle, Arizona
Universal Transverse Mercator coordinates:
South End - Zone 12, Easting 412460,
Northing 3699280
North End - Zone 12, EBasting 412420,
Northing 36998720

1911-1913

J. B. Girand, Territorial Engineer, and
Carl E. Hasse, Design Engineer,
Arizona Territory Highway Department

Arizona Territory Highway Department
with convict labor

City of Tempe/State of Arizona acting through
the Arizona Department of Transportation

Abandoned highway bridge (Demolished 1991}

Constructed over the Salt River on the
Phoenix-Tempe Highway, the Ash Avenue Bridge
s the first concrete multi-arch bridge
erected in Arizona. . The structure is
comprised -of eleven spans of two-rib, open-
spandrel, hinged arches. After the bridge
was opened in 1913, it contributed immensely
to the development of the Salt River Valley.

Gerald A. Doyle & Associates, P. C.
Historical Architects

4331 Neorth 12th Street

Phoenix, Arizona 85014-4580

January 1991
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Ash Avenue Bridge
{Tempe Bridge, O0ld
Tempe Bridge, and
Salt River Bridge)
HAER No. AZ-29

Page 2

HISTORICAL CONTEXT

The site of the Ash Avenue Bridge coincides with a historic ford
across the Salt River (HAER photograph AZ-~29-1}). The ford
undoubtedly was used by prehistoric Hohokam Indians, whose
irrigated fields lay along the banks of the river, One of the
first recorded crossings of the stream at this locale was made by
Charles Trumbull Hayden in 1866, when that Tucson merchant made a
journey from Tucson to Whipple Barracks, near Prescott, so he
could submit a bid to the army for freighting and providing
supplies. While walting two days for a flood to subside, Hayden
climbed to the top of what is now called Tempe Butte and viewed

the wide Valley of the Salt River, then generally called Rio
Salado.!

Sometime later, a settlement was established nearby, and farms
began producing a variety of crops. In 1870, Hayden claimed two
sectlons of land on the south side of the Salt, taking in two
buttes on the main road from Phoenix to the Gila River. He also
claimed "ten thousand inches of the water of the Salt River" {(for
irrigation purposes}.? Hayden 1immedlately began a number of
business enterprises, including a mill to grind wheat; a store;
and a ferry from which the settlement took its first name,
Hayden's Ferry (HAER photograph AZ%Z-29-2). The 1870 census
counted only 9,655 non-~Indians in Arizona, when the national
population was approaching 40 million.

In 1876, Hayden married Sallie Davis, and she transformed his
crude adobe house at the foot of the large butte into a comfort-
able haclienda, now Monte's La Casa Vieja restaurant. Sallie
Davis Hayden soon became one of the Salt River Valley's most
prominent women. In 1877, she gave birth to Carl, the first
Anglo-American child born in Hayden's Ferry. Later on, daughters
Sallie and Mapes were born.’ Carl T. Hayden served in the United
States Congress longer than any other person, first as a con-

gressman from 1912 to 1927 and then as a senator from 1927 to
1969.

On the suggestion of "Lord" Darrell Duppa, who had already given
Phoenix "its name, the local irrigation company was christened
"Tempe Canal Company," because of the similarity of the nearby
countryside to the Vale of Tempe near Mount Olympus in Greece.
As time went on, the name "Tempe" was more freguently used, and

on May 5, 1879, Hayden's Ferry's name was officlally changed to
Tempe.
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The 1880s brought the town a large number of settlers, many of
them members of the Church of Latter-day Saints. In 1882, Hayden
sold a large tract of land to Mormon ploneer Benjamin Franklin
Johnson. By 1883, the Arizona Gazette reported:

At Tempe, all is 1life and activity. The Mormen Colonists have started a cooperative store
which is doing well. They have built several neat houses and several more are going up.
There are tweniy families in the colony and they expect ten more by fall.®

Four vyears later, many of the Mormons moved to a nearby area
which later would be named "Mesa."

By this time, farmers were settling the Valley in large numbers,
growing crops and taking their grain to the Hayden mill. In
1882, the Phcenlx Herald pralsed Hayden's work:

From a small country store has grown a businsss that occuples an extensive building and
furnishes everything that is likely to be needed by farmers, mechanics or merchants, from a
nail to the most delicate silks., Vagons, machinery, dry goods, stationary, provisions,
canned goods, all find a place on the many tiers of shelving.®

In the following vear, the Arizona Gazette reported that Tempe
was destined to be number one in the industry of fruit raising,
because of the unusually fertile soil.®

The flrst railroad into Arigzona, the Southern Pacific, arrived in
Tucson from Yuma In 1880 and connected with the Texas and Pacific
at Sierra Blanca, Texas, 1in 1882. In the national scope, the
Southern Pacific was one of the mailn contenders for the transpor-
tation development of the West and was instrumental in building
the first 1line to Phoenix. Called the Maricopa and Phoenix
Rallroad, the line was a branch of the main Southern Pacific line
to the south, running near the stage station at Maricopa on the
old Butterfield Trail through Tempe and on to Phoenix. {Although
the Southern Pacific supported the development of the Maricopa
and Phoenix, the latter was an independent 1line.) The line
arrived in Tempe in 1887 and crossed the Salt River on a timber
structure, the first bridge in the area, near Hayden's river
ferry.’

Thesecond raillroad to arrive in Tempe was the Phoenix and East-
ern, an affiliate of the northerly Santa Fe transcontinental
line. With the completion of this road in 1804, the communities
of the Salt River Valley were connected to other Arizona Terri-
tory towns as well as to interstate rail lines (HAER photograph
AZ-29-3}).
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The railroad 1in the Salt River Valley greatly increased the
economic potentlial of this fast-developing agricultural region.
When the rail system was completed, it enabled trading to grow
between the cities of Salt River Valley and between the Valley
and the rest of the nation. The growth and prosperity of the
Valley radlated outward, attracting new settlers and investors.
This development culminated in the move of the territorial capi-
tol from Prescott to Phoenix in 1889.

Another factor of vital significance to the economy and develop-
ment of Tempe was the creation of the Tempe Normal School in
1885. Today, the institution is Arizona State University, the
largest university in the state with an enrollment of more than
40,000 students.

The growth of Tempe from its founding in the 1860s was rapid and
echoed the expansion all over the Salt River Valley. On October
25, 1907, the Tempe News reported:

The Arizona Republican has joined the Tempe Mews in its crusade for a wagon road across the
Salt river. This morning's Republican contains the following:

"The need of a good wagon bDridge across Salt river at some convenient point is a proposi-
tion that few, if any, people wiil take issue with. Many suggestions have been made for
the huilding of the bridge and some people have objected to cach cne of them, while most of
them have seemed so expensive that almest everybody obiected to them as being impracticable
even if not undesirable,

*But all this time the need of a bridge grows more and more apparent. As the country fills
up with settlers on the south side there 1s a greater number of farmers whe are {ncon-
venienced in thelr communication with the county seat. And by this is not meant alone the
farmers adjacent to Tempe and Hesa, buit those south of Phoenix, these for vhom Phoenix is
the natural business center. Then there is the communication between Phoeniy and the
southside towns. If there were a half dozen railroads there would still be the need of a
bridge for carriages, automobiles, ete. . . .**

In 1908, the terrltorial legislature appropriated funds for the
construction of a highway bridge at Tempe. Initially it was
called a “"wagon" bridge.  Utllizing convict workers from the
territorial prison at Florence, construction on the bridge began
in the spring of 1911 on an alignment approximately 500 feet east
of the 1905 Maricopa and Phoenix Railroad Bridge, which today, in
an altered form, is the Southern Pacific Railroad Bridge. Upon
completion in 1913, a year after the Territory of Arizona was
admitted to the Union, the bridge provided the long-needed, all-
weather 1link between Phoenix and the other Salt River Valley
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communlities to the east, and between northern and socuthern
Arizona (HAER photographs AZ-29-4 and AZ-29-5}%. It immediately
began to recelve extremely heavy use. The continuing rapid

development of the area and the ever-increasing size of automo-
biles and trucks created more and heavier traffic than initially
contemplated by the structure's designers. Weakened by overload-
ing and periodic flooding of the river, the bridge began to
deteriorate, In 1920, extensive repairs were made on the super-
structure after one of the plers settled during a flood.

In 1928, a delegation of Tempe businessmen requested the Arizona
Highway Commission to replace the Ash Avenue Bridge. The only
bridge over the Salt River in the area, the elighteen-foot-wide
structure carried traffic for U. S. highways 60, 80, and 89, as
well as local Salt River Valley traffic, Its narrow width was
the cause of many accldents. Later that year, Arizona Highway
Department engineer Ralph Hoffman designed a multi-span, open-
spandrel, concrete arch-rib bridge reminiscent of the Ash Avenue
Bridge, to be located a short distance east of Ash Avenue.
Completed and dedicated in July 1931, the Mill Avenue Bridge was
individually listed on the National Register of Historic Places
in 1%81 as one of Arizona's significant vehicular structures
{HAER photograph AZ-29-~6},

HISTORY OF THE ASH AVENUE BRIDGE

Transportation in Tempe was an integral factor in the community's
development. Passenger service by train in the Salt River Valley
began in the late 1880s and reached a peak in the decade after
the turn of the century. At that time, horse-drawn vehicles were
the maln mode of family transportation; buggies, buckboards, and
surreys were privately owned or could be hired from local liver-
les. With the advent of the automobile at the end of the first
decade of the twentieth century, "auto liveries” opened, and an
"auto stage" operated throughout the Valley. The Iincreasing
popularity of the auto caused a sharp decline in the use of

passenger trains in the Tempe area, as well as in other Valley
communities.

When the first rallroad bridge over the Salt River at Tempe was
constructed by the Maricopa and Phoenix Railroad in 1887, Charles
T. Hayden proposed that a wagon bridge be constructed with it to
enable non-rail traffic to cross the Salt.” The Maricopa County
Board of Supervisors opposed the measure, and travelers had to
continue using Hayden's ferry to cross the river for another
guarter of a century.
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Then, on April 3, 1908, the Tempe News reported:

The Tempe board of trade. . . . has addressed the following petition to the [Maricopa
County] board of supervisors:

Gentlemen - The board of trade of Tempe believing that the time has arrived when the hest
interests of Maricopa county demand that a wagon road be bullt across the Salt river; and
recognizing that Tempe offers the most practical point of crossing for many miles up and
down the river, the board of Trade respectfully petitions your honorable body to at once
take such steps as your best judgement dictates, toward securing the building of a wagon
bridge across the Salt river at Tempe.

In connection with the above. . . ., the Maricopa Commercial Club reports that organization
enthusiatically [sic} ia favor of the Tempe wagon bridge movement and will ald in every
possible way. The chambers of commerce of Phoenlx and Mesa will join the crusade. . .
¥ith such potent factors at work the prospects look very encouraging.®®

On October 8, 1909, the Tempe Newsg reported under the heading "NO
BRIDGE FOR TEMPE":

The News has it from the highest authority that nothing will be done toward buiiding a
bridge across the Salt river at Tempe this year. The reason is assigned to the lack of
sufficient money in the territorial road fund from which the cost of constructing the
bridge 1s to come. The shortage of funds is accounted for by the fact that certain
counties did not make the full levy for territorial road purposes.':

However, at that time sufficient money was avallable for the con-
struction of a bridge across the Salt in Phoenix at Center Street
{(now Central Avenue}. As the largest community in the county and
the county seat of government, Phoenix apparently had greater
influence on the territorial legislature than Tempe, and Phoenix
received the first bridge over the Salt. It was a short-lived

structure, being washed away by one of the Salt River's frequent
and heavy floods.

Finally, later in the vear, the territorial leglislature author-
ized the construction of a wagon bridge at Tempe, and on May 31,
1911, the superintendent of the territorial prison at Florence
was instructed to send twenty-five convicts to work on the
bridge. The prisoners were accompanied by six guards.

The original plans for the bridge were prepared under the super-

vision of James B. Girand, Territorial Engineer. They provided
for a nine-span, concrete, solid-spandrel, arch-ring bridge some
1,225 feet in length and sixteen feet in width. However, soon

after construction on the approaches began, the structure was
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totally redesigned by Carl E. Hasse, agaln under Girand's direc-
tion, to delineate an eleven-span, concrete, open-spandrel, arch-
rib structure some 1,507 feet long and eighteen feet wide.®
Documentation of the reasons for this change have not come to
light. A detalled article on the project in the March 28, 1912,
issue of Engineering News described the bridge as "“somewhat out
of the ordinary in design."®

Although the use of convict labor on publlc works was not unusual
in the United States at the time, convicts generally worked in
"chain gangs," where they were chained together or restrained
with a heavy iron ball shackled to one leg. However, recently
elected Governor George W. P. Hunt, who began serving his first
of seven non-consecutive terms in January 1%12, was a staunch
prison reformer. At a Chamber of Commerce banquet in Prescott,
he proclaimed his intention of employing convicts without guards.
The governor was quoted as being so confldent in his men that he
offered to resign if one of them should escape.

In July 13%12, the Arizona honor system was launched, and Hunt
confided to a close friend:

Next weex I am going to put a force of convicts to road building., THIS IS OUR FIRST
EYPERIMENT, it ls a picked body of men from the prison and what will be remarkable is that
they are going to work on the roads WITHOUT GUARDS, and another thing is that two or three
will be lifers.'*

Convicts working on the bridge, however, were confined in a
stockade at night, but during the day were not closely guarded
and caused no concern to the townspeople, who often took an
active interest in the affairs of the men (HAER photograph
AZ-29-7). The prisoners organized a baseball team and played
local and visiting teams.' The games were popular events with
Tempe citizens, and they began the practice of "passing the hat"
at Sunday games, so the convict team could purchase baseball

eqguipment . On one occasion, the "bridge squad" even traveled to
Phoenix. There it played one of that city's best teams and
received a perc¢centage of the gate. This unprecedented move was
supported by Governor Hunt. Following the game, the governor

tock the entire team out to dinner.

Even. though Hunt did not originate the convict honor system, he
was the first governor to inaugurate it, and the honor system
became closely associated with him, according to Thomas Mott
Osborne, one of the nation's foremost experts on prison reform
and cne-time warden of Sing Sing. "As for the Honor System," he
wrote to Hunt in 1925, "I have always believed that you deserve
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the credit of being the first Governor to insist on prisoners
being treated with humane consideration."V

During the construction of the bridge, an average of fifty-seven
prisoners was at the site. Forty-eight were emploved on the
bridge proper and nine on camp work (HAER photograph AZ-29-8).
The pald force consisted of one engineer, one assistant engineer,
five foremen, two carpenters, seven guards, and one bookkeeper.®
For every day of faithful and conscientious labor performed on
the bridge, a prisoner was allowed two days of credit to be
deducted from his sentence in addition to the regular good-time
allowance., The district engineer in charge of the project re-
ported:

Paid labor force required to do the same amount of work per day as 48 prisoners:

L oBlacksmith. . e $ 4.00
3 Derrick Englneers @ $3.50..... ... i, 10.50
14 ¥hite laborers on foundation work, ete. @ $2.50..... 35.00
§ Laborers on concrefe work € $2.00................... 15.00
4 White teamsters @ $2.50... ... iiiiiiiiini, 10.00
§ Laborers on rock crusher @ $2.00.................... 12.00
I Cook for Engineer's Mess..........cooviiiinninns, .50

$ 90.00

46 Prisoners @ $1.11...........0ciiiiiiinn, " 53,28

Difference in faver of Prison Labor per day.... $ 36.72°

Other persons, however, disagreed that the use of convict labor
was cost effective, claiming the expense of guards, stockades,
and better food than was served at the prison made the use of
prisoners more costly than skilled contract workers.

On February 14, 1912, Arlzona was admitted to the Union as the
"Baby State," and work on the bridge was rapidly progressing. In
an effort to hasten the bridge‘'s completion, electric lights had
been installed at the site and a three-shift program initiated.

Materials for the construction were acquired from various sour-
ces, Rock, gravel, and sand were obtained from the Salt River
channel, and a rock crusher operated by conviets produced suit-
ablky sizéd aggregates for the concrete. Cement came from El Paso
and steel reinforcing from Colorado {HAER photographs AZ-29-9 and
AZ-29-10}).* The steel cailssons used in the pler foundations were
dellivered from Leavenworth, . Kansas.® Castings for the crown
hinges were manufactured by the American Iron Works in Phoenix.?
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On April 14, 1912, the Arizona Republlcan commented on the pro-
ject: :

the bridge is of special interest here, in that it is entirely a product of the west, and
largely local. . . . It shouid be gratifying to local engineers to Xnow that Arizona can
¢laim the design, engineering and construction of the bridge, . . . Too often outside
talent is called in to supervise work when local engineers familiar with local conditions,
and equally able, are the logical men to solve Arizona‘s engineering problems.

When the Dbridge was completed in September 1913, approximately
two hundred and fifty different convicts had worked on the pro-
ject. Governor Hunt, however, did not keep his promise to resign
if one should escape--during the twenty-seven months of
construction, fifteen convicts did escape and only about nine
were apprehended.

Initially estimated to cost £78,397,® the final cost of the
bridge was about $120,000. Much of the cost increase probably
can be attributed to the increase in length and width of the
completed bridge over that provided in the original design, and
to the difficulties caused by river floods during construction
{HAER photograph AZ-29-11}.

Although the designers of the bridge were well aware of the
hazards of bullding in the channel of the Salt River, even after
the construction of Roosevelt Dam in 1%11 reduced the ferocity of
periodic floods, and had taken particular care in the design of
the supporting piliers, the structure was endangered by settlement
in the latter part of 1919 and the early part of 1920 [(HARER
photographs AZ-29-12}, In the April 21, 1821, issue of the
Engineering News - Record, Merrill Butler, bridge engineer with

.the Arizona Hlghway Department, explained what had happened:

Shortly after the floods of Thanksgiving, 1919, the second pler from the north end of the
bridge (Pier 9] settled about 4% in., Traffic was maintained, except during high water,
until Feb. 13, 1920, vhen a further settlement occurred, about % in. 2 two-ton limit was
then placed on the loads permitted to cross the bridge. On March 2 an additional settle-
ment of 1 1/8 in. occurred, and the bridge was closed to traffic. The following day there
was a sudden drop of nearly 5 in. At this time also it was noticed that the pier had
shifted out of line about 0.1 ft., downstream.®*

Floeding ©f the Salt River had threatened the railroad bridges at
Tempe almost from the time of their construction. In fact,
frequent bridge washouts were more commonplace than unusual, and
Tempe residents were accustomed to the problems caused by the
temperamental river.® The original Maricopa and Phoenix crossing
washed out ijust four vyears after it was bullt. Other wood
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bridges were bullt in place of the one destroyed, but these toco
fell victim to seasonal floods. In October 1902, a traln wreck
caused by bridge falilure resulted in great excitement locally
{HAER photograph AZ-29-14}).7%*

Because of the failure in 1905 of two plers of the Phoenix and
Eastern Bridge located about 500 feet upstream from Ash Avenue,
the piers of the Ash Avenue Bridge were intended to be founded on
solid rock. Some of the plers were carried to the rock in open
excavations, but others were supported by concrete-filled cylin-
drical steel caissons. It was one of the latter that settled.

Before the 1919 flood, Pler 9 was entirely surrounded by sand and
gravel, which served to carry a considerable portion of the load
by way of the base of the pier block. When the flood swept away
this material, the piler was supported solely by the two concrete
cylinders, which failed under the 1load. Engineer Butler specu-
lated what had happened:

In the 1light of the difficulties subsequently experienced in sinking the new
cylinders it is very probable that the concrete in the bottom of the original cylinders was
of inferior grade, or that a foot or so of sand had filtered in after the rock had been
cleaned off. The nalural conmsequence would be a crumpling of the steel shells of the
cylinders, and this is vhat actually happened, it is believed. Unhalanced live-load thrust
would tend to accelerate such fallure. ™

Butler also reported other defective conditions had developed in
the bridge: :

. A great number of the spandrel columns were found broXen in horizontal shear near the
extrados and several spandrel walls near the crown had pulled loose from the arch rings.
~In the vicinity of Plers 2, 3 and 4 the roadway slab and spandre! arches had cracked

completely through; in the spans adjacent to these piers nome of the spandrel columns were
cracked.

There vas also trouble at the floor expansion joint. The type of joint used had proved
unsatisfactory and large chuck holes had formed alongside each joint, causing serious
impact whenever a heavy vehicle passed over the bridge; in some cases the concrete

supporting the wooden strips which bridged the joints was found to be cracked and broken
from traffic action.™

Thergstate highway department began repair work in the spring of
1820. In order to safeguard the traffic while reconstruction was
in progress, falsework was erected under the arches of two of the
spans. One of the principal repalr measures was the underpinning
of Pler 9. It was decided to place six new cylinders around the
original pier, which would allow the underpinning to be ac-
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coemplished without disturbing the existing structure. Immediate-
ly after the completion of the falsework, a wood cofferdam was
constructed around Pler 9, and the sinking of the steel cylinders
began early in July. Buried debris, in the form of cottonwood
logs, made the procedure difficult. Finally, the cylinders were
in place, and reinforcing steel was installed. The cylinders
were then filled to a level just below the cap concrete, Then
the concrete caps were poured, up to the top of the original pier
block. After the concrete caps had set, the original shaft was
cut out in sections, and a reinforced beam that transferred the
pler load to the new cylinders was poured. No effort was made to
raise the pier or the bridge deck back to their original
elevations (HAER photograph AZ-~29-15). However, the balustrades
were rebulilt to eliminate the appearance of sag. The repair work
is detailed an Arizona Highway Departiment drawing (HAER photo-
graphs AZ-29-49 and AZ-29-59}.

The bridge's problems did not end there. In its May 1925 issue,

Arlzona Highwayvs published an article evidencing continuing
concern about the bridge's structural integrity:

A question of great importance to many persons of the Salt River valley is the ultimate
life of the Tempe bridge. We are quite ceriain that its days are numbered. The life of
the structure has been variously estimated and almost from the time of its inception the
design has been of sufficient importance to call forth articles by some of the most noted
consulting bridge engineers. . . .

The seitlement of the pier mentioned {Pier 9] subjected the superstructure to considerable
strain and the deck took remarkable deflections without showing fractures, but these have
been gradually developing under the impact vibrations set up by the passage of heavy
- traffic. New developments could be seen at each inspection and these were made at frequent
intervals. It was thought that the immediate danger lay in a gradual destruction from
vibrations, resulting from the impact at the faully expansion joints and the recent repairs
to these have sustained that belief.

These vibrations were transmitfed the full length of the bridge so that the effect of one
truck passing over each of the thiriteen joints was a succession of violent shocks. The
traffic count for this highway was in the neighborhood of 3500 to 4000 per day, and hence
some idea may be had of the destructive action of such forces.

Plans were prepared for the replacement of the joints . . . . 2 joint composed of two
#w heavy angles and a plate one-half inch in thickness and elght inches wide was selected.

The plate was securely riveted to one angle and the angles provided with anchor bolts at
four foot centers on both legs.

¥

The problem of backing these angles up with a thin section of concrete that would stay, was
still with us until it was determined that the State had many uses for a cement gun other



Ash Avenue Bridge
{Tempe Bridge, 0ld
Tempe Brldge, and
Salt River Bridge)
HAER No. AZ-28

Page 12

than making repairs to the columns and beams of the Tempe bridqé, and that valusble piece
of equipment was purchased.

The cement gun was used for placing the joints as well as for the column repairs. .

One cutstanding feature was the use of Lumnite Cement for a majority of the concrete work.
This was probably the first practical use of this quick-setting cement in the state. It
was estimated that the use of the bridge was worth approximately 41,000 a day to the public
and the use of the Lumnite Cement, giving twenty-eight day strength in twenty-four hours
was a considerable advantage, shoriening the period of closing by at least two weeks. . .

A1l of the thirteen crown joints were replaced with the new type. Several spandrel columns
were entirely rebuilt with wire mesh and gunite and slight repairs made on others. Seven
new steel cross-beams were placed at the crown sections of the two spans adjacent to Pler
Ho. 9. These were also encased with gunite. The work was . . . completed on March 1,
1925, with only about t{wo weeks interruption to traffic.®

With automobiles and trucks becoming larger and heavier and as
traffic continued to increase in the Salt River Valley, motorists
began to demand a new and larger bridge. In 1928, the Arizona
Highway Commission recommended the construction of a new bridge,
and plans for one were prepared. Construction of the new bridge,
which became Xxnown as the Mill Avenue Bridge, began in March
1930, and it was opened to traffic in July 1931. With the com-
pletion of the New Tempe Bridge, the Commission closed the Ash
Avenue Bridge to all but pedestrians, and in 1933 officially
abandoned the structure. A few years later, the commission's
attorney deliver