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ATTENTION: Christina Waddell, Executive Director
Re:  ANSAC Public Hearing on the Salt River
Dear Commission Members:

Pursuant to the Notice of Agenda and Public Meeting dated August 14, 1996, we are enclosing
for your review a report prepared by James Dorsey & Associates, Land and Boundary
Consultants, entitled “The Nonnavigability of the Salt River from Granite Reef Dam to the
Confluence with the Gila River, Arizona.” We believe that this report will provide you with
valuable information in making your initial determination as to the navigability/non-navigability
of the Salt River at your September 24, 1996, meeting.

To briefly summarize, the Report concludes that the Salt River was non-navigable on February
14, 1912, for a variety of reasons. First, the Report analyzes federal surveying standards in effect
at the time. Those standards required that all navigable bodies of water be meandered; the Salt
River was not meandered. Second, the Report analyzes physical conditions and stream flow
records, as well as historical accounts of life in the Salt River Valley from the time of the
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Hohokam Indians to statehood. All of these analyses lead to the conclusion that the Salt River
was not used, or usable, for navigation. Third, the Report reviews the implementation of the
federal Desert Land Act, which required that lands in desert areas be placed under irrigation
before the land could be sold and federal patents issued. The Act required that the water source
for irrigation had to be from a non-navigable river., Land within the Salt River Valley was
patented under the Desert Land Act on the basis that the Salt River was a non-navigable river
which provided the source of irrigable water. As the Report concludes in its Summary Review
section:

“It would therefore appear that for the [Salt River] to be found navigable, it would

require the demonstration that the federal government erred in not meandering the

river; the federal government erred in issuing patents to many parcels of land

based on the Desert Land Act; the federal government erred in building Roosevelt

Dam as it aided the further development of an irrigation system to make

productive land that was patented on the basis that the Salt River was a non
- navigable river.” (Report at page 20.)

Because we believe that this Report contains much new and valuable information regarding the
non-navigability of the Salt River as of February 14, 1912, we respectfully submit this Report to
the Arizona Navigable Stream Adjudication Commission to assist in its determination and
discussions at the September 24, 1996, public hearing.

Very truly yours,

f’ﬂ a i 'C'/r'.
e=BTiTton Levinson,

Chicago Title Insurance Company
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Diane R. Flaaen, Esq.
Transnation Title Insurance Company

Patricia A. Thnat, Esq.
Fidelity National Title Insurance Company



Arizona Navigable Stream Adjudication Commission
August 30 1996
Page Two

Hohokam Indians to statehood. All of these analyses lead to the conclusion that the Salt River
was not used, or usable, for navigation, Third, the Report reviews the implementation of the
federal Desert Land Act, which required that lands in desert areas be placed under irrigation
before the land could be sold and federal patents issued. The Act required that the water source
for irrigation had to be from a non-navigable river. Land within the Salt River Valley was
patented under the Desert Land Act on the basis that the Salt River was a non-navigable river
which provided the source of irrigable water. As the Report concludes in its Summary Review
section:

“It would therefore appear that for the [Salt River] to be found navigable, it would
require the demonstration that the federal government erred in not meandering the
river, the federal government erred in issuing patents to many parcels of land
based on the Desert Land Act; the federal government erred in building Roosevelt
Dam as it aided the further development of an irrigation system to make
productive land that was patented on the basis that the Salt River was a non
navigable river.” (Report at page 20.)

Because we believe that this Report contains much new and valuable information regarding the
non-navigability of the Salt River as of February 14, 1912, we respectfully submit this Report to
the Arizona Navigable Stream Adjudication Commission to assist in its determination and
discussions at the September 24, 1996, public hearing.

Very truly yours,

Burton Levinson, Esq.
Chicago Title Insurance Company

Diane R. Flaaen, Esq.
Tragg_nati lg Insurance Company

¢ P v (7 eyt
Patricia A. Thnat, Esq.
Fidelity National Title Insurance Company



96-002 - 608
James R, Dorsey, PLS. | . California P.L.S. No. 4253
Consulting Land Surveyor Arizona R.L.S. No. 11275
SALT RIVER Nevada P.L.S. No. 11766

" James Dorsey & Associates
Land & Boundary Consultants

' THE NONNAVIGABILITY
OF THE SALT RIVER
FROM GRANITE REEF DAM
TO THE CONFLUENCE

WITH THE GILA RIVER, ARIZONA

Post Office Box 1060 o North Palm Springs, CA 92258-1060 & (619) 329-5100 o Fax (619) 251-5274



THE NONNA VIGABILITY
OF THE SALT RIVER
FROM GRANITE REEF DAM
TO THE CONFLUENCE

WITH THE GILA RIVER, ARIZONA

Prepared by:

August 16, 1996



Table of Contents

. Table of Contents ..o Page
List of HIUSIrations......c.oviviiii e ere e
Preface.....cc.cccccoeveeieninn, e er et ren et e et eaearaeeaaarasababearaatarareeaerarrats
The QUESTION......cocciiii i
Conclusion...........ccoovveiiecrniene, e e
SUDJECE LOCAHION. ...vviveieeciis et s a e e
—71 DISCUSSION.......cciiiiiiicc e SRR

Stream FIOW Data..........cccooviiiiviiii e eaa e
L The Federal Survey InStructions............occvceeeeivcvici i eee e
The Beginning of Arizona SUIVEYS.........c.c.viveeeveeiciceieeeeeeeer s
The Federal SUINVEYS........c.cooivieieeeeece e
Land Sales by the GLO.........c.coovveviriiecceeeeec e

The Magnificent EXperiment...........cocvovoviivoeieeeeeeeeeeeeeeeeeeeeenn
U.S. Bureau of Reclamation Draft E. L. R.......ococveviviviieeeeeren,
U.S. Bureau of Reclamation "A Valley Rebomn"................... Serrereesrrans
SUMMATY REVIEBW......cviviiiieiiceciccee ettt

TIGTMmMUO®P



List of lllustrations

1

Orientation Map ' Page - 2a
:_] Dam Locations 2b
Stream Flow Gaging Station i_océtions 4a
River Flow Graph, Station No. 94985 4b

River Flow Graph, Station No. 95020 . 4c

wtard




PREFACE

This report on the Salt River, while thorough and complete, as to information reviewed,
recognizes the possibility that additional information may still be discovered.

While this report is now considered final, should any additional information be discovered
subsequent to the date of this report, the right is reserved to update same.




_J

THE NONNAVIGABILITY
OF THE SALT RIVER
FROM éRANITE REEF DAM
TO THE CONFLUENCE

WITH THE GILA RIVER, ARIZONA

THE QUESTION:

Is the Salt River a navigable river with title vested in trust for the people of the State of
Arizona as sovereign lands? Or, expressed in other terms, was the Salt River, at the
subject location, navigable under federal rule on February 14, 1912? There are additional

~ questions of boundary location and possible public interest rights that are less than

sovereign title. These are: Has there been any avulsive movement of the river, or
movement caused by artificial means so that the legal boundaries of the Salt River are at
some location other than that occupied by the present river? Have any rights in favor of
the public been established for use of the river where said rights are less than sovereign
title?

Itis suggested that an additional question also be asked concerning the test of navigability
to be applied contemporary to the time of survey and the patenting of the lands by the
federal government. Since the river by the federal survey and patent process shows the.
Sait River to be non navigable, this then is not a question of where are the limits of the Salt
River and a State right to define that. For the State right to make the definition, title to the
river must first be vested in the State. Also, the fitle to a large portion of the lands is based
on the Desert Land Act, which requires irrigation as a requirement before patent can issue,
and also requires the irrigation source be from a nonnavigable river. The additional
question is therefore: Is the claim of navigability as sovereign lands by the State of Arizona
a State or Federal question? Can a State Court defeat a federal patent? Can only a
federal court decide what the federal government conveyed?

A question not yet answered, to my knowledge, is: Can Arizona enjoy an easement on



behalf of the people that is not in the chain of title? Expressed in other terms, does
Arizona recognize a prescriptive dedication such as Gion-Dietz in California?

CONCLUSION:

The Salt River, at the subject location, is a nonnavigable river, that is, it is not sovereign
lands of the State of Arizona. There is evidence that suggests avulsive changes have
occurred in various locations of the Salt River. An avulsive change may not change
boundaries or ownership. Therefore, existing boundaries of the Salt River may include
lands that are in a location other than the present physical location of the banks of the Salt
River. That is, there may have been avulsive changes in the river location caused by
works of man. The fixed works effect upon the physical location of the banks of the river
is an ongoing process.

' SUBJECT LOCATION:

The subject location or study area of the Salt River is from Granite Reef Dam, located in
Section 13, T.2 N, R. 6 E,, G. & S.R.M,, in the county of Maricopa, State of Arizona;
thence down stream along the Sait River with its confluence with the Gita River, located
in Section 31, T. 1N, R. 1 E., G. & S.R.M,, in the county of Maricopa, State of Arizona.

DISCUSSION:

This report includes a study of the instructions for the survey of the public lands by the then
General Land Office, with emphasis on the meandering of navigable bodies of water; the
federal field notes, including the descriptive reports; the federal township plats; historical
maps; present day maps, including modern day topographical maps; historical documents
and reports; and various water supply papers from the U. S. Geological Survey, Water

Resource Division; the U. S. Army Corps of Engineers and the U. S. Bureau of
Reclamation. )

Wetland Boundaries:

Where the State of Arizona is the owner of sovereign lands, as with the east half of the
Colorado River where there is no prior Indian Reservation, Arizona ownerships extend from
the high water mark waterward. Where there is no sovereign ownership, the adjacent
upland owners' title extends to the center or thread of the nonnavigable river.

A study of the location of the historic river channels has been done. We have used the
data in the original township plats, the early or historic U.S.G.S. Quad sheets and the
current or latest edition Quad sheet to compare against each other. It is noted that the
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current quad sheet at the area of the confluence of the Gila and Salt Rivers is out of stock.
The information it contains as to the river location will be supplemented when a copy of the
quad map "“Tolleson, Arizona” is obtained.

We note that there have been some rather significant changes in the section lines from
early quad sheets to the current editions. To completely resolve those differences, a study
of the surveys and the record maps for those areas will be required. However, we still note
some dramatic changes and have presented those here. What ever inaccuracies may
exist between the early and latter quad shee’ts is still less than the changes in the location
of the bed of the Salt River,

Before any man made structures were placed on or in the river, the river had a rather
nominal flow and a flood stage. The extent of the flow and the magnitude of the flood
stage were erratic and would vary greatly from year to year. In some years the flood flow
would be significant and the river would overflow its banks. This often would then leave
the receding river in a new channel location.

Atfter the Salt River Project, the flood flows were all but eliminated. Additionally, the water
flowing downstream from the various dams carries far less sediment than the natural river
would contain. The dam takes the water from a point above the base or stream bed. The
dam also impounds the water or brings the stream flow to almost zero.

The amount of sediment suspended in flowing water is a factor of the velocity of the water.
Therefore, when the river flows into a dam and current stops, the sediment falls to the
bottom. The water then flows through the penstocks or over the spillway and into the
stream bed. This is clean water, but now it is flowing. 1t will pick up off the bottom of the
stream bed in order to match the sediment carried to the velocity of the flowing water. This
process is called "scouring.” This results in a deeper or scoured stream bed. The flood
flows are gone so that the bed is not "flushed” by the annual flood flow.

There have also been many instances where man has artificially altered the stream bed.

The sand and gravel operations are a good example of this. Small wing dams, jetties, etc.

are often built to protect the excavation area from when water might flow in the channel.
These diversions would be asserted to be avulsive. The changes in the river after the

dams were built will no doubt also be asserted to have been avulsive.

Therefore, a statement to the "current bed" of the river, by definition excludes avulsive

changes. As a result of this, the current bed of the Salt River for the study area may
include lands that are beyond and or outside the current physical location of the river.

Stream Flow Data:
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We have compiled stream flow data on the Salt River. If this area requires further
development then it is recommended that a hydrologist be retained. There does not
appear to be any ready stream flow records prior to Statehood for the study area.
Therefore, such data will need fo be extrapolated from other hydrologic data, which in my
opinion, requires a hydrologists to do so.

What we have done demonstrates the rather minimal flow of the river for most of the year
and the short lived flood flow.

The location with the oldest records is just above Roosevelt Dam which the records began
in 1913. Those records show an average peak flow of 2,075 cfs and an average minimum
flow of 350 cfs. Given a channel capacity of 50, 000 cfs it is apparent that there is not
much water. It is rather obvious that it will not support navigation.

Another set of records exist for a site just downstream from Stewart Dam with records that

" date back to 1934. Those records show an average peak flow of 1,510 cfs and a minimal

flow of 206 cfs. Note how river flow decreases as the location progresses downstream
from Roosevelt Dam.

The last set of observations is just down stream of Granite Reef Dam. Those records go
back to 1989. We note the almost complete 0 cfs flows. This shows that almost all of the
water is diverted into the irrigation system and does not reach the former natural channel.

Again, if more development is required for this aspect, a hydrologist should be retained.
He would take these records, plus the records for all of the tributaries and build a
hydrologic model. From that data we surmise he would convert to annual flow. By then
taking the record annual flow estimates made by the Bureau of Reclamation prior to the
Salt River Project, the stream flow data could be backed in.

We have compiled the data into a graph as well as daily flows and have presented them
for reference.

The Federal Survey Instructions:

The United States, Bureau of Land Management, has published "A History of the
Rectangular Survey System" by, C. Albert White and is available through the Government
Printing Office under Superintendent of Documents No. 1 53.2; Su7/2; Stock No. 024-011-
00150-6. This book contains the reported collection of instructions for the survey of the
public lands from the first set of instructions that began with the Act of May 18, 1796 to the
current time. Appropriate portions of the book are contained in the appendix.

The first mention of navigability is in Section 9 of the Act of May 18, 1796 which states:
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RIVER FLOW DATA
i SALT RIVER
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RIVER FLOW DATA
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"And be it further enacted, That all navigable rivers, within the territory to be
disposed of by virtue of this act, shall be deemed to be, and remain public
- highways: And that in all cases, where the opposite banks of any stream, not
navigable, shall belong to different persons, the stream and the bed thereof
shall become common to both.”

The next act to direct tﬁe surveyors on navigability is the Act of March 26, 1804, 2 Stat.
277. Section 6 of said act statesx

"That all navagable rivers, creeks, and waters, within the Indiana temtory
shall be deemed to be, and remain public highways."

] The text of the manual goes on to state:

“The addition of "creeks and waters" in this act is perplexing. It was not in
~ , the Acts of May 18, 1796 and March 3, 1803. Does it mean that all creeks
. and waters are declared navigable, or does it mean that all navigable creeks
and waters, including lakes, are public highways? Probably the latter. But
who is to determine whether a creek is navigable? The result was that all
streams large enough to be used as a means of travel through the territory
were meandered by the surveyors, creating many more fractional sections
than had been created in Ohio.”

This is a strong inference that all questionable bodies of water were meandered.
The first set of instructions to be placed in a Manual form is the "Instructions to the

Surveyor General of Oregon: Being a Manual for Field Operations, and are dated 1851.
At Section 24 of the 1851 Manual it states:

"THE MEANDERING OF NAVIGABLE STREAMS.

1. Standing with the face looking down stream, the bank on the left hand is’
termed the "left bank," and that on the right hand the "right bank." These
J terms are to be universally used to distinguish the two banks of a river or
stream.

2. Both banks of navigable rivers are to be meandered by taking the courses
and distances of their sinuosities, and the same are to be entered into the
"meander field book.”

. At those points where either the township or section lines intersect the banks
of a navigable stream, POSTS, or where necessary, MOUNDS of earth or
stone, are to be established at the time of running these lines. These are

5




called "meander corners"; and in meandering you are to commence at one
of those corners on the township line, coursing the banks, and measuring
the distance of each course from your commencing corner to the next
"meander corner,” upon the same or another boundary of the same
township; carefully noting your intersection with all intermediate meander
corners. By the same method you are to meander the opposite bank of the
same river."
There then follows more detail on meander procedures through and inclusive of Section
28 of last said manual -

Next comes the manual entitied "INSTRUCTIONS TO THE SURVEYORS GENERAL OF
THE PUBLIC LANDS OF THE UNITED STATES, FOR THOSE SURVEYING DISTRICTS
ESTABLISHED IN AND SINCE THE YEAR 1850; CONTAINING, ALSO, A MANUAL OF
INSTRUCTIONS TO REGULATE THE FIELD OPERATIONS OF DEPUTY SURVEYORS,

- ILLUSTRATED BY DIAGRAMS." and published in 1855.

The 1855 Manual, for the most part repeats the 1851 Manual. It requires the meandering
of both banks of a navigable river.

Next comes the Act of May 30, 1862, 12 Stat. 409, which is entitled "An Act to reduce the
Expenses of Survey and Sale of the Public Lands in the United States." The act in Section
8 thereof gave the Surveyor General of New Mexico (Territory of, including what became
Arizona) the additional duties of Register and Receiver. He was then in effect the entire
land office in that large territory.

Next comes the manual entitled "INSTRUCTIONS TO THE SURVEYORS GENERAL OF
THE UNITED STATES, RELATING TO THEIR DUTIES AND TO THE FIELD
OPERATIONS OF DEPUTY SURVEYORS" and published in 1864.

The 1864 Manual has a most significant addition to it concerning meandering. It provides
at Section 9 that: ‘

"9. CERTAIN RIVERS TO BE MEANDERED ON ONE BANK ONLY.

Rivers not embraced in the class denominated "navigable" under the statute,
but which are well defined natural arteries of internal communication, and
have a uniform width, will only be meandered on one bank. For the sake of
uniformity, the surveyor will traverse the right bank when not impracticable;
but where serious obstacles are met with, rendering it difficult to course
along the right bank, he may cross to the left bank and continue the
meanders as far as necessary; but all changes from one bank to the other
will be made at the point of intersection of some line of the public surveys

6



with the stream being meandered."

The text then goes on to give details on field procedures and in note keeping. What is
most significant here is the recognition by the federal government of their understanding
of the federal statute concerning navigable rivers, contemporary to the time of our subject
surveys is that there may exist rivers that are "arferies of internal communication” that are
non navigable under the federal statute.

i

The Beginning of the Arizona Surveys:

It is observed that in the latter part of March 1865, John A. Clark, Surveyor General of New
Mexico, took an inspection trip through Arizona. He visited the area southwest of Phoenix
at the junction of the Gila and Salt Rivers. On a conical hill just south of the junction and
south of the Gila River, a boundary monument had been erected by the Mexican Boundary
Commission in 1851, which marked the U. S. - Mexico boundary prior to the Gadsden
Purchase in 1853. Clark reported on May 24, 1865, that he had adopted this monument
as the initial point for the Gila and Salt River Meridian in Arizona, but he had no funds, so
no surveys were from that monument until two years later.

In January 1867, William H. Pierce, Deputy Surveyor, began the Survey of the Gila and
Salt River Baseline in Arizona, starting from the initial monument selected by Clark. The
surveys of the township and range lines were extended from the baseline by Wiifred F. and
George P. Ingalls, under contract with the Surveyor General of California.

By the Appropriations Act of March 2, 1867, 14 Stat. 440 and 457, Arizona was attached
to the California Surveying District.

By the Act of July 11, 1870, 16 Stat. 230, Arizona was made a separate surveying district.
John Wasson was commissioned Surveyor General on July 12 but notification did not
reach him until November 5, 1870, when he opened his office in Tucson. He traveled to
California, brought back the Arizona records, and began contracting for surveys in that
territory in March 1871. |

Next comes a circular from the General Land Office dated July 13, 1874 that outlines the
procedure “, . . in regard to the survey of the beds of meandered lakes or other similar
bodies of water in districts where the office of the Surveyor General has been discontinued
... " The text of the circular gdes on to state:

"The beds of lakes, (not navigable) sloughs and ponds over which the lines
of the public surveys were not extended at the date of the original survey, but
from the presence of water at the date of such survey were meandered . . ."

There is an important distinction here. The circular gives procedure on how to include land

7



that was once meandered in the original survey, therefore, the water course so meandered
did not pass with a patent for the adjacent uplands, to now have the former excluded lands
brought within the survey. Once brought within the survey, the former meandered lands
would pass with the patent for the adjacent uplands.

Expressed in other words, the lines within the original survey and the acreage so returned
determine the lands patented by the United States.

The Federal Surveys:

The field notes and plats are the best evidence of the surveys. The first surveyor to extend
the base line, which precedes the subdivision of the townships into sections was William
H. Pierce, U. S. Deputy Surveyor. Most of his early work was done in January of 1867.
His field notes describe the Salt River as follows:

"Salt River is, at this season of the year at least, a large stream, nor do |
think it ever entirely dries. It has moreover a very heavy fall of, | should
think, twelve to fifteen feet to the mile which renders it especially valuable
for irrigating. 1 consider this valley - - six to ten miles wide and extending
from its mouth upwards to the mountains about forty miles - - as containing
some of the best agricultural land | have yet seen in the Territory and would
recommend that it be subdivided at an early day."

The first surveyors to subdivide the townships into sections were Wilfred F. and George
ingalls. A historic account of this was found in a manuscript by James M. Barney in the

Arizona State Library. The manuscript describes how the two Ingalls came to Arizona to
perform the survey is as follows:

". .. Inthe land to be surveyed under these early contracts, was included the
greater portion of the Salt River Valley. Three separate contracts were
entered into by the California official the performance of this work; the first
with Wilfred F. Ingalls, bearing the date of February 18, 1868, the second
with George P. Ingalls, bearing the date of February 29, 1868, while the third
- - called a joint contract - - was with both of the above - named, and bore the

date of July 10, 1868; each of the above contracts was for the sum of
$7500.00;

Wilfred F. Ingalls was a brother, and George P. Ingalls a cousin, of Hon.
Frank S. Ingalls, now and for many years past, United States Surveyor
General for the district of Arizona. (1915).

After being awarded these contracts Messrs. Ingalls who then resided near
Oakland, California, had a wagon especially constructed for use in the work

8



[

e

contemplated; one of the principal features of this conveyance was a box like
compartment built in the rear for the carrying of firearms, to be used in case
of attack by roving bands of Indians while in Arizona.

When completed, this wagon - - together with four horses and other luggage
- - was shipped on board the coast steamer "Crizaba", bound for the
Southern California port of "Wilmington", called also at that time, "San
Pedro", which latter name the locality still bears. . .

From Wiimington or San Pedro, the surveyors drove overfand to Yuma
where they arrived in due time and, after having their outfit overhauled at the
shop of Chris Horner, a well - known blacksmith and wheelwright, they
continued up the Gila, along the overland road (emphasis mine), with
Maricopa Wells as their destination . . . "

The field notes of Ingalls and the other surveyors who subdivided the townships into
sections for the study area all call both banks of the Salt River as they ran the Section lines
and the said lines as run are straight lines along the section line across the river. Also,
called out in the field notes are canal crossings.

In his general description of the country embraced within the boundaries of Township 1
North, Range 3 East, Gila and Salt River Meridian, the Phoenix Township, Deputy W. F.
Ingalls made the following remarks about the seftiement located therein:

"A settlement called "Phoenix" was formed in the northeast part of the
township, during the winter of 1867 and 1868. It now contains about fifty
persons who have. displayed great energy in the construction of their
"Irrigation ditches" and the clearing of their land and will this year bring under
cultivation a large extent of country. The settlement, though Young, bears
every evidence of thrift and prosperity."

in his general description for Township 1 North, Range 4 East, Gila and Salf River
Meridian, Deputy W. F. Ingalls made the followmg entry:

"There are two acequias taking water from the Salt River in Section 7, and
run thence westward into T. 1 N., R. 3 E., and which are used by the farmers
for irrigating their land. The settlers propose constructing another acequia
to take water from the river in Section 15 and leading thence westerly to the
adjoining township. In the southwest corner of section 7 were discovered
the remains of an ancient adobe house and wall. The wall is a parallel-
ogram in shape and is about 100 feet long and 60 feet wide and is situated
on a slight elevation. This ruin, from all appearances , must have been
designed for a fortification but when and by whom, we of course, have no

9



oy
[

means of knowing."

The federal survey process, as evidenced by the field notes of the Deputy Surveyors
performing the field work, first recognized the Salt River as a great source for irrigation, did
not meander the Salt River and, second, observed the Salt River as having been utilized
as irrigation water by the uses of "acequias” which is Spanish for ditches or canals.

Land Sales by the GLO:

By the Act of March 3, 1877, ¢. 107, 19 Stat. 377, 43 U.S.C.A,, Section 321, Congress
approved the Desert Land Act. Provided a means for Desert Lands to be patented where
the process provides irrigation to the land under application. The Act requires that the
water source for the irrigation be from a nonnavigable body of water.

There were many parcels of land in the subject study area where the patent was based on

. the provisions of the Desert Land Act. Also, Section 327 of U.S.C.A. required that”

"At the time of the filing of the declaration required in section 321 of title the
party shall also file a map of said land, which shall exhibit a plan showing the
mode of contemplated irrigation, and which plan shall be sufficient to
thoroughly irrigate and reclaim said land, and prepare it to raise ordinary
agricultural crops, and shall also show the source the water to be used for
irrigation and reclamation .. . " ‘

The requirement that the irrigation source be from a nonnavigable body of water cannot
be claimed to be a vague or generic statement where the actual water source was not
actual knowledge to the government agencies involved in the patent process. The act is
specific in its requirement that the water course be shown and the government agencies
had actual knowledge of same.

It is also observed that there are many "DLESs’," Desert Land Entries, that take place after
Arizona Statehood. The Salt River Project and the development of the irrigation system
that supplied water for the crops in the Salt River Valley were famous and notorious:
contemporary to Arizona Statehood. We cannot find anywhere in the record any objection
to the Salt River being a nonnavigable river.

U. S. Army Corps of Ehgineers:
The United States Army Corps of Engineers, Office of the District Engineer, Los Angeles
District, dated December 4, 1957 issued an "Interim report on survey for flood control, Gila

and Salt Rivers, Gillespie Dam to McDowell Dam Site, Arizona.” A copy of said report is
contained in the appendix.
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1 . Under the heading "Sfream Characteristics,” the report states:

— "in general, stream slopes in the Gila River Basin are not excessive. The
gradients of Gila River and of most of the secondary streams are steep near
the headwaters and ‘decrease progressively downstream. The average
slopes of Gila and Salt Rivers from headwaters to their mouths are 13 and
25 feet per mile respectively. The average slope of the Salt River from
McDowell Dam site to its junction with Gila River is about 9 feet per mile; the
average slope of Gila River from Salt River to Gillespie Dam is about 5.5 feet

per mile.
:“‘ The channe! capacity of Sait River from McDowell Dam site to its mouth is
about 50,000 cubic feet per second. Normal flows meander over the

bottoms of wide channels of various depths; major floods overflow the banks
and spread over an area from 1 to 3 miles biocked by sandbars and river
bottom growth. '

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

Under the heading "Occupations and Industry,” the report states in part:

"The principal activities in the Salt and Gila River Valleys from McDowell dam
site to Gillespie Dam are agriculture and stock raising. About 300, 000 acres
were irrigated in the area in 1956, providing an annual gross crop value of
about $85,000,000. The gross value of livestock in December 1953 was’
about $15,000,000. The city of Phoenix is the trade and service center for
most of the State of Arizona . . . " -

Under the heading "Land Use and Development," the report states in part:

Irrigation of the Salt River Valley by white settlers began in 1867 soon after
Arizona was given territorial status. Water was diverted to lands on the north
bank of Salt River, near the site of the city of Phoenix. By 1871, staple
. crops were being produced on about 1, 700 acres, and the new town of
Phoenix had a population of about 300. The Santa Fe railroad was
completed across northern Arizona to Colorado River in 1883, and in 1887
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this line extended a branch to Phoenix. In 1900, Phoenix, with a population
of 5, 544, was the seat of the territorial government.

During the period 1890 to 1910, agriculture and associated indusfries
expanded rapidly but spasmodically. Although the annual flows of the stream
were more than adequate to supply the areas then irrigated, wide variations
in flows accrued. Sudden rains would swell the streams to flood proportions,
from which they would dwindle to meager streamiets during the dry period.
The agricultural economy was one of alternate prosperity and failure. Time
after time, floods carried away the diversion dams, many of which had to be
replaced every year. By the time structures were repaired, the stream flow
would in many cases be insufficient to irrigate crops in the area, or the crops
had withered and died from the intensity of the desert sun. After the
passage of the Reclamation Act of 1902, the Salt River Project was
constructed by the Bureau of Reclamation from 1903 to 1911. Granite Reef
diversion dam was completed in 1908, and Roosevelt Dam was completed
in 1911 with resultant impetus to agricultural development and stability for
urban and industrial growth. Further developments by the Salt River Valley
Water Users' Association from 1920 to 1930 provided relatively cheap
electric power. As a result, irrigation of new lands by pumping from wells
expanded rapidly . . . "

Under the heading "lrrigation,” the report states:

"Agriculture along the Salt and Gila Rivers from McDowell Dam site to
Gillespie Dam is entirely dependent on irrigation. Most of the irrigated lands
have gentle slopes; they are favorable for the distribution of water and for
surface and underground drainage. The extensive irrigation works
constructed by the prehistoric occupants of the basin and the existing
development both emphasize the favorable conditions for growing crops by
irrigation.”

Under the heading "Water Rights," the report states:

"The water code of Arizona recognizes that both surface flow and
underground waters flowing in definite channels belong to the public and are
subject to appropriation$ governed by beneficial use. Percolating water in
undefined channels is the property of the overlying land and is not subject
to appropriation.

Water rights within the Salt River Project are adjudicated under the Kent
Decree, entered March 1, 1910. The Benson-Allison Decree of November
14, 1917, adjudicated water rights between the various users of water
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diverted by several ditches, including the Buckeye canal, from the Salt, Agua
Fria, and Gila Rivers. Various arrangements have been made between the
water users under these rights and the Salt River Project for the delivery of
their waters. A court decree effective January 1, 1944, fixed the amount of
water that should be delivered to the Buckeye district by the Salt River
Project as 1.1 percent of the water actually diverted at Granite Reef Dam."

Under the heading "Adequacy of Streamfiow for Multiple Purpose Users," the report states:

"The daily surface runoff in Salt and Gila Rivers varies greatly during the
year, and the annual surface runoff varies greatly from year to year. Flow in
the river is erratic and out of phase with irrigation requirements. As a result,
many large reservoirs have been constructed upstream from Gillespie Dam
to store the runoff until needed. The effect of these structures has been to
conserve nearly all flow of the Salt river upstream from McDowell Dam site
except during some flood seasons. During the period 1923 - 57, if existing
reservoirs had been in operation during the entire period, flow would have
been available for conservation at McDowell Dam site for only 4 of the 35
years of record . . . "

Under the heading "Floods of Record," the report states:

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

The greatest flood of record occurred in February 1891. The peak discharge
of this flood was estimated at 300, 000 cubic feet per second on Salt River
at Arizona Dam (approximately same location as the present Granite Reef
Dam). Other major floods of record for which adequate estimates of peak
discharge along Salt River below Verde River are available, include:’
February 1920, 130, 000 cubic feet per second; January 1816, 120, 000
cubic feet per second; April 1905, . 115, 000 cubic feet per second; and
March 1938, 95, 000 cubic feet per second . . . "

in summary, the Corps of Engineers report show that the flow for the Salt River was
intermittent. That more water was appropriated than the average annual flow. The bottom
was full of sandbars and further down on the Gila River, the bed also contained growth
including salt-cedar. While major floods occurred, they were not annual events.
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HISTORY:

A review of the history of the area shows that the birth of the City of Phoenix, the
settlement of the Salt River Valley and the use of the waters of the Salt River for irrigation
is inseparable.

The Magnificent Experin:lent:

One source that places this in perspective is the doctoral thesis of Karen L. Smith entitied:
"The Magnificent Experiment, Building the Salt River Reclamation Project, 1890 - 1917.7,
published by the University of Arizona Press, Tucson. In her opening comments Ms. Smith
states:

"As a child living in Phoenix in the early 1960s, | knew little about the
problems of water in the desert and nothing at all about the Salt River
Project. | simply assumed that water would come out of the tap when |
turned the faucet and out of the control valve in the middle of the yard when
it was our turn in the neighborhood to irrigate. | left the valley for more humid
regions of the country and soon forgot about irrigating altogether. it was
only when | returned to Phoenix as a graduate student that the connection
between Phoenix and water became more important.

On the face of it, the growth of metropolitan Phoenix from a dusty village located
near the Salt River to the ninth-largest city in the United States has been something
of an anomaly. There was no major railroad connection to Phoenix until the 1920s,
no harbor or navigable river to spawn commerce, and no major trail or crossroads
to lure tired travelers to stop. Farmland was rich and would grow any number of
crops year-round if there was an artificial way to put water on the soil. But water
supply was uncertain; deserts are flashy and unpredictable, one year sending
torrents of water to flood and the next hardly providing sufficient amounts to grow
crops. The key to sustained growth had to be insuring the water supply.”

Of particular importance is the statement that: ". . . no harbor or navigable river to spawn
commerce. . .," in her historical research she did not find any evidence of navigation on the
Salt River. v

The Smith thesis goes on to describe the early irrigation efforts, the formation of the Salt
River Water Users Association, the petition to the federal government to provide help in
reclamation, how the water rights were adjudicated by the Kent Decree, how the Salt River
Water Owners Association were to pay back the federal government for the construction
of the Salt River Project.
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Pertinent portions of the Smith thesis are included in the appendix.
U.S. Bureau of Reclamation, Draft Environmental Impact Statement:

Another document containing useful information is the "DRAFT ENVIRONMENTAL
IMPACT STATEMENT, MANAGEMENT PLAN, LOWER SALT RIVER RECREATION
AREA, NUMBER R3 - 78 - 02". The document was prepared by the U.S.D.A., Forest
Service. Pertinent portions of the report are contained in the appendix.

The report discusses the need for water oriented recreation on the lower Salt River. One
statement in the report is: '

"The Lower Salt River has a continuous flow of water in the summer as a
result of releases from an upriver reservoir system. An outstanding river
recreation environment is created, unigue to the Southwest."

It is observed that the "continuous flow" is made possible by the reservoirs added to the
system after Roosevelt Dam was completed. These added reservoirs were constructed
after Statehood.

The report also contains some hydrology data that shows the flow for the Salt River
reaches a maximum of 1, 400 cubic feet per second (cfs) in July and a low of 150 cfs in
January. This data is based on a 41-year average from 1937 to 1978.

The report also deals with land ownership issues and acquisitions necessary to complete
the recreation project. There is no mention or consideration of a possible sovereign
interest. The report also shows which agencies were coordinated with. Included on the
fist is the Arizona State Lands Department.

A Valley Reborn:

A booklet put out by the Bureau of Reclamation entitled "A VALLEY REBORN, The Story
of the Salt River Project," contains much historical information. A copy of pertinent portions -
of the booklet are contained in the appendix.

Concerning the early history of the Salt River Valley, the booklet states:
"As early as 200 B.C., an ancient people known as the Hohokam began to
settle in the fertile Sait River Valley. As their culture developed, the
Hohokam used stone hoes to dig canals that carried water from the Salt
River to their vegetable and cotton fields.

Archaeologists estimate that the Hohokam may have built as many as 250
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miles of canals in the valley. Surprisingly, the routes of their canals are
similar to those of modern canals which were aligned by engineers using
. precision surveying instruments. The Hohokam irrigation system is
considered one of the greatest irrigation achievements by ancient man on
this continent. "

After 1, 400 years, the Hohokam began to move out of the valley toward the
Gila River. By A.D. 1400, for reasons that are still unclear, the Salt River
Valley was abandoned."

Under the heading "Birth of the Salt River Pro;eot " some early history of Phoenix and the
surrounding area is given:

. "The city of Phoenix got its start in 1867 as a hay camp for the cavalry at Ft.
McDowell.

At that time, John Y. T. Smith supervised harvesting and haufing of hay
which grew wild along the Salt River near what is now 40th Street. But it
wasn't long before Smith, his wagon driver, John W. "Jack" Swilling, and
others realized the ancient irrigation canals could be cleared and used to
grow valuable crops for the military post.

The Swilling Irrigation Canal Co. was organized in 1867, and in December
] of that year, a 17 man party began building the first modern canal, known as
the Swilling Ditch. Success came quickly; the first crops were harvested by
Frenchy Sawyer and Capt. John Adams in March 1868.

Homesteaders began to arrive in the Valley and by year's end there were
100 permanent residents. They settled in an area that William A. Hancock,
a lawyer and a surveyor, had staked out as the townsite of Phoenix.
Hancock, recognizing the potential of the Valley, also surveyed new ditch_
lines.

More settlers migrated to the Valley and by 1888 more than 100, 000 acres
were being farmed. New canals were built to carry water to the freshly
cleared farmland.

Other canals and the years that their construction began are: Maricopa
Canal, 1868; San Francisco Canal, 1870: Tempe Canal, 1871; Utah Canal,
1877, Grand and Mesa Canals, 1878; Arizona Canal, 1883; Highland Canal,
. 1888; Arizona Crosscut Canal, 1891; Consolidated Canal, 1892: South
Canal, 1908; Eastern Canal, 1909; New Arizona Crosscut, Western and
Highline Canals, 1912.
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Today, SRP manages 132 miles of laterals and ditches deliver the water
directly to users.”

Water problems arose due to lack of any water storage. Heavy rains would often wash out
the rock and brush dams built to divert the water into the canal system. Often the river
would dry up and crops-died. Many settlers left the Valley.

At the turn of the century the Maricopa County Board of Trade named a committee to
investigate the feasibility of a water storage system. A plan was developed and the cost
of such an undertaking was estimated from $2 million to $5 million. Arizona, as a Territory
of the United States was prohibited from assuming such a large scale debt. private
investors could not be induced to take on the financial risk necessary to build the dam.

In 1902 the National Reclamation Act was passed. The act provided that money from the
sale of western public lands would be made available for reclamation projects. Initially, the
. money was to be paid back to the federal government out of project water revenues.
Repayment with the power revenues was added by 19086.

The federal government required assurance of repayment before it would lend money for
the project. This caused the landowners to resolve their differences over water rights and
they formed a water users association. On February 9, 1903, the Salt River Valley Water
Users Association was incorporated. The association guaranteed repayment of
construction costs to the government, and enforced collection of each instaliment of these
costs from individual land owners.

The agreement to construct what became the Salt River Project between the federal
government and the water users association was signed on June 25, 1904. Construction
began in 1905 and was completed in 1911. During construction, electric power generation
was added to the project.

One point of historical note is the effort to build a road, then known as the Apache Trail,
from Mesa to the Dam site. This was necessary as all the machinery and materials for the
construction of the project was shipped from Mesa. The road crossed mountains and -
canyons and covered a length of 60 miles. The road cost close to a half million dollars and
was completed in 1904,

Granite Reef Dam was completed in 1908. It is about 50 miles downstream from
Roosevelt Dam, just below the confluence of the Verde and Salt Rivers, and is to divert
water from the river into the canals north and south of the river to deliver water to the
water users in the project. Granite Reef Dam does not store water or generate electricity,
it diverts water into the canals. The dam is only 29 feet high.

There was still unrest among the water users over the water rights. On March 1, 1910,
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after five years of gathering and studying evidence, Judge Edward Kent, sitting as district
judge, handed down a decision concerning the water rights. Kent was the Chief Justice
of the Arizona Territorial Court. The Kent Decree established the relative rights of the
Projects lands to the waters of the Salt River.

In 1917, after controversy over the operation of the project by the Bureau of Reclamation,
operation of the Project was turned over to the Salt River Valley Water Users Association.
The contract added the provision that the water users association could sell the electricity
generated by the dam and use that revenue to help pay back the federal government for
the construction of the Project. :

Other dams were added to the Project. Morman Flat Dam was completed in 1925. Horse
Mesa Dam was buiit in 1927. Stewart Mountain Dam was built in 1930 and Horseshoe
Dam was built in 1946.

. Another important point is the participation by the Arizona legislature aided the water users

association to help in paying back the costs to the federal government.

During the 1920s and 1930s, Valley farmers were hard pressed to make payments on the
federal loans. To help reduce payments on the outstanding loans, the Arizona legislature
allowed the formation of the Salt River Project Agricultural Improvement and Power District
in 1937.

As a political subdivision of the State, the new District secured certain rights and privileges,
exemptions and immunities. The most important was that the District could refinance
outstanding bonds at a lower rate with tax exempt, municipal type bonds.

SUMMARY REVIEW:

The Salt River, for the study area was not meandered by the federal surveyors. There
were explicit instructions for navigable bodies of water to meandered and stream of certain
size, regardiess of navigability, were to be meandered. Lesser streams were to be
meandered on one bank only. The Salt River was not meandered at all. '

There are physical conditions, including the slope or fall of the river of about 9 to 15 feet
per mile. This information is consistent with present day 7.5 minute U.S.G.S. quadrangle
maps of the area. Stream flow records, though the study on this is not yet complete, show
a flow, on an average of less than a thousand cfs. This ranges from a high of about 1500
cfs to almost nothing. This is particularly significant in that the flood flow data would tend
to push the averages up.

The Army Corps of Engineers reported that the channel capacity of the Salt River is about
50, 000 cfs. This is not to suggest that this would be a normal or average flow. The
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channel capacity is created as the result of flood flow. The largest flood being in 1891 with
a flow of about 300, 000 cfs and several lesser floods in excess of 100, 000 cfs. Such
floodflow would carve and deepen the river channel. Other reports by the Bureau of
Reclamation state the high flow is about 1500 cfs and many times falls below 100 cfs.

The historical accounts of early times in the Salt River Valley never mention even a hint of
river navigation. They talk instead of the hard work to build roads and to entice the railroad
to build a line to Phoenix so that crops can get to market. If it were at all possible to barge
crops down river to the Colorado River someone would have surely tried it.

When the surveyors came to survey the Salt River Valley, they came from Yuma, up the
Gila River along a road. Again, no thought or suggestion of navigation.

When ancient times are discussed, the Hohokam irrigated, dug canals and raised crops.
Again no mention of navigation.

As the Sait River Valley grew, a large amount of the land was sold by the federal
government under the provisions of the Desert Land Act. The act provided that the land
had to be placed under irrigation before patent could issue. That a plan had to be
prepared to show how and from where the water was to be brought to the land, One most
significant feature was that the water source had fo be from a non navigable river.
Consequently, title based on DLEs, Desert Land Entries, is dependent on their irrigation
source with the requirement that it be from a non navigable river. -

Based on appropriated water rights from the Salt River, the Salt River Valley Water Users
Association agree to pay back the cost of construction of the Salt River Project. The
Arizona legislature provides a means to make the water users a political subdivision of the
State which provides an easier and more economic means of paying off the federal loans.

It wouid therefore appear that if the State of Arizona were to be successful in obtaining

sovereign ownership of the bed of the Salt River, the title to the federal patents under the

DLE process would fail. To project this forward, the construction of Roosevelt Dam to be

paid for by the water users association and their appropriated water rights as the source -
of their revenue would be on the basis of at least a claim of fraudulent title as the water

source was navigable and not non navigable as required by the act.

It is also observed that the Salt River, for the study area, was made absolutely non
navigable by the Salt River Project. This is not to suggest that the river ever was
navigable. The water in the river is diverted to run not in the river channel, but to run in the
canals and ditches of the irrigation system.

Water flow data downstream of Granite Reef Dam show the bulk of the entries to be at 0
cfs.
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Based on the foregoing, we repeat our conclusion that the Salt River is a non navigable
river based on the federal test for the equal footing doctrine.

Assuming arguendo, that an argument could be made for navigability, Arizona treated the
Salt River as a non navigablé river and supported instead the irrigation development of the
river resource.

it would therefore appear that for the river to be found navigable it would require the
demonstration that the federal government erred in not meandering the river; the federal
government erred in issuing patents to many parcels of land based on the Desert Land Act;
the federal government erred in building Roosevelt Dam as it aided the further
development of an irrigation system to make productive land that was patented on the
basis that the Salt River was a non navigable river.

It is important to remember that the test for navigation for a river to be navigable is a
- federal definition. Otherwise, it could not be an "Equal Footing Doctrine." It is observed
that in all the cases that | have found where the State asserts sovereign land ownership
as a State issue is where the river in question had been meandered by the Public Land
Survey process. With a river meandered, the presumption is that the patent did not carry
title beyond the high water mark of the body of water. A State was then free to assert or
to relinquish their claim of sovereign rights. .

In the instant matter, the river was not meandered. The State did not yet exist. Congress
had the absolute right to regulate commerce. It is my understanding that the regulation of

commerce is at least part of the authority for congress to have passed the Reclamation
Act.

The first Reclamation Act project was the Salt River Project. That project was based on

the assumption of the Sait River being a nonnavigable river. Otherwise, title could not

have been based on the Desert Land Act. Based then on title acquired by provisions of
the Desert Land Act, the owners of those lands also acquired certain appropriated water

rights. A contract is entered into between the patentees of the federal government and the

federal government that the revenue from the sale of said water rights will be used to pay -
back the cost of construction of the Salt River Project.

It would therefore appear that Arizona alone cannot put aside the actions of the federal
government and declare the land that is already patented by the federal government,
including the lands beneath the Salt River her sovereign lands. |t would appear that it
would first require a finding that the federal government acted incorrectly in the survey and
patent process.
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ARIZONA RIVERS

} Salt River - Sta. 4988

Tear Jet Rov T Jan Feb Har ipr Hay Jun Jul bug Sep
. i 715,00 256,00 340.00 ’
. 1944 §42.00 501,00 2,57¢.00  380.00 1,319.00 1,03C.00 &, 065.00  432.00  257.00  593.00 !,058.60  743.00
A 1915 318,00  375.00 378,60 2,201.00 3,3TL.00 3,725.00 6,023,084 3,.694.00 1,229.00 1,461.00  £0Z.00  386.00

1916 1,410.00 453,00  309.00 15,990.00 4,487.00 8,350.00 ¢,310.00 L,772.00 820,00  459.00  §92.00  940.00
1917 231,00 247.00  242.00 I,512.00 1,575.00 1,186.00 2,402.00 1,208,00 478,00  479.00  450.00  238.00
1918 183,00 244,00 297.00  275.00  447.00 Z,030.00  375.00  376.00  293.00  367.00  392.00  134.00
1918 463,00 2,149.00 4,385.00 254,00  986.00- 1,632.00 3,638.00 1,233.00  378.00 3,276.00 1,612.00  803.00
1920 293.00  496.00  326.00 2,607.0C 9,014.00 2,805.0C 2,124.00 1,625.00  641.00  305.00 © 480.00  29%.00
3 1821 320,00 243,00 318,00 37.00  3G9.00  395.00 318,00 290,00  224.00  699.00 3,607.00 1,076.00
b 1922 189.00  229.00  475.00  592.00 1,041.00 1,994.00 1,911.00 © 919.00  389.00  330.00  492.00  247.00
1823 06.00 1,008.00 3,262.90  272.00  5G0.00 1,295.00 1,225.00 633,00  247.00 38100  882.00 1,852.08
1824 176,00  196.00  222.060 1,197.00  526.00  96.00 3,162.00 1,035.00  384.00  245.00  263.00  187.00
1923 405.00 294,00  247.00 203,00  227.00  947.00  640.00  260.00  185.00 239,00  §7Z.00  898.00
1926 5100 255,00 37600 239.00  269.00 1,305.00 &,246.00 2,013.00  465.00  328.00 33300 327.00
‘ 1927 223.00 213,00  250.00  350.00 4,550.00 2,300.00 2,159.00 1,306.00  528.00  338.00  435.00  §16.00
] 1428 254,00 262,00  251.00  219.00  628.00  819.00  63G.00  507.00  254.00  301.00  361.00  232.00
1929 418.60  267.00 22400 27100 276,00  §63.00 1,714.00 436,00  203.00  309.00 1,096.00 1,022.04
1930 159,00  280.00  235.00 79700 573,00 1,749.00 1,660.00  533.00  282.00 544,00 94100 281,00
] 1931 1,101.00  653.00 1,092.00 136,00 2,550.00  816.00 1,300.00 383.00  264.00  310.00 944,00 1,207.00
. 1932 .60 219.00  263.00  709.00 5,926.00 3,489.00 3,143.00 1,198.00  438.00  480.00 16,00  505.00
1933 44300 280.00 294,00  261.00  304.00 1,559.00 f,148.00  §96.00 522,00 47400  453.00  382.00
) 1934 181,00 204,00 710,00 240,00 245,00 411,00 319,00 196,00  121.00  179.00 73100 423.00
1835 21400 24200 239.00  853.00 2,291.00 2,575.00 3,150.00 1,097.00 - 664.00  225.00  556.00  518.0¢

; 1936 238.00 296,00 319.00  221.00 1,934.00 1,934.00 3,259.00 1,134,00  356.00 234,00  3B4.00  475.00
1937 198,00 192,00 232,00  369.00 &,296.00 3,454.00 3,440.00 1,228.00 386,00  287.00  274.00  245.00
1938 155,90 1§2.00 212,00  211.00 238,00 2,077.00  B28.00 435,00 192,00 23100  5%7.00  395.00
1439 188,00 22106  199.00  216.00  346.00 1,358.00 1,902.00 515,00  157.00  129.00  361.00 226,00
: 1940 475.00  477.00 2,999.00. 240.00  580.00  912.00  925.00 438,00  222.00 220,00  340.00  433.00
: 1941 711,00 469.00  700.00 3,530.00 2,995.00 8,335.00 ¢,794.00 5,047.00 1,365.00  669.00 533,00  566.00
; . 1442 357,00 241.00  322.00  994.00  623.00 1,281.00 2,292.00 938,00  294.00 210,00 - 393.00  286.00
o 1843 245,00  203.00  210.00  300.0¢  811.00 2,786.00 1,653.00 606,00 211,00  fg5.00  383.00  327.00
1944 261.00  250.00 250,00  Z05.00  347.00 1,183.00 1,327.00  630.00  251.00 184,00  262.00  388.00

1945 264.00 170,00 256,00  273.0¢ 545,00 1,§38.00 2,875.00 1,155.00  266.00 183,00  SO4.00  197.90

1946 203,00 433.00  501.00 267,00  245.00  489.00  BBL.0C  238.00  10%.00 173.00 " 608.00 1,612.00

1947 702,00 259.00 29500 324,00 435.00  §72.00  483.00  33T.00  127.00  103.0¢ 37200 . 686.00

1948 132,00 173.00  442.00 269,00  374.00 1,074.00 3,136.00  803.00 - 210.00  207.0¢  265.00  120.00

1948 208,00  190.00  208.00 1,856.00  987.00 '2Z,415.00 2,754.00 ,237.00  467.00 53400  603.00  238.00

1350 116,00  133.00 152,00 219.00  312.00  575.00  562.00  230.00  11§.00  Z20.00 21400 176.0C

1351 154,00 217.00  923.00  169.00 192,00 Z43.00  329.00  373.00  118.00 112,00 1,064.00  Z48.0C

1§52 (30,00 237.00  725.00 4,245.00  725.00 2,259.00 5,1B4.00 2,252.00  672.00  236.00 43400 232.00

1953 101,00 13%.00  152.00  257.00  216.00 1,157.00  S98.G0 350,00 201,00  289.00 23500  104.00

19% 136,00 139,00 148,00  164.00  186.00 2,215.00  978.00  366.00 131,00  354.00 680,00  Z83.00

1955 139,00  153.00  188.00 171,00 173,00 233,00  211.00  155.00  129.00  225.00 1,615.00  259.00

1956 85.50 122,00  127.00  225.00  3@8.00  73A.00  645.00  3TL.O0  121.00  138.00 187,00 717.90

1457 223,00 383,00 240,00 764,00  925.00  760.00  617.00 500,00 320,00  I1BT.00 1,048.00  3B2.00

1358 §70.00 23200 206,00  186.00  723.00 3,137.00 3,915.00 1,825.00  407.00 147,00 296,00  571.00
. 1999 552.00 1,289.00 2,675.00 181,00 203,00 230,00  240.00 127.00 78,70 228.00 1,331.00  237.00
1950 236.00 191,00 178.00 2,620.00 1,008.00 2,936.00 1,644.00  677.00  285.00 131,00 17200 136.00

) 1961 147,00 274.00  562.00  180.00  195.00  339.00  540.00  188.00 108,00  139.00  285.090  Z41.09
1362 254,00 234,00 216,00 1,124.00 2,154.00 1,723.00 3,395.00 1,188.00  310.00  183.90 15100 23400
1363 326,00 310.00  203.00  248.00 1,286.00  783.00  900.00 28800 104,00 7830 1,030.90 928,00
1964 295,00 1%0.00  208.00  161.00  158.00  220.00 . 956.00  36%.00  I3B.00  279.00  634.00  800.00
1965 161,80 507.00 6,327.00 1,862.00 1,410.00 1,685.00 3,3B1.00 1,483.00 356,90  397.00 821,00 233.00
1966 222,60 212,00 445.00° 1,768.00 700,00 3,216.00 2,4%8.C0  87T.0C  268.00  2060.00  45%.00  §79.90

L Laist




1368 225,00 207,00 224,00 1,859.00 3,130.00 2,839.00 2,799.00 1,346.00  458.00  282.00  7T0i.00  232.00
196¢ 23100 283.0¢  261.00-%,298.00 69400 1,222.00 2,385.00 I,021.00 @ 312.00 213.00  J4B.00  484.00
1870 252.00 17200 18400 228,00  229.00  605.00  931.00  676.00  205.00  163.00  337.00  830.00
1970 2,147.00  727.00 1,575.00  216.00 221,00  262.00  259.00  180.00  100.00  123.00  860.00  529.00
1872 4,732.00 1,223.00 1,418.00 645,00  332.00 494,00  257.00  151.00  190.00  149.00  179.00  209.00
1873 180,00 222,00 229.00  984.00 2,654.00 35,512.00 6,195.00 5,933.00 1,320.00 BS7.00 37060 204.00
1974 §30.00 479,00 225,00  331.00 235,00  359.00  SEIC.00  290.00  121.00  173.00 284,00  168.00
1975 145.00  163.00  207.00 221,00 475,00 2,144.00 2,968.00 1,780.00  477.00 324,00  181.00  335.00
1976 189,00 177.00  168.00  187.00 1,174.00 57400 1,204.00  872.00  240.00  297.00. 285.00  236.00
1877 232.00  187.00 161,00  210.00 215,00  241.00  §08.00 322,00 142,00 225,00  397.00  318.00
1478 187.00 2,009.00 5,943.00  258.00 1,837.00 10,3%0.00 3,081.00 .1,035.00  320.00  191.00  360.00  177.00
1979 200.00  Z268.00  254.00 3,695.00 3,071.00 §5,083.00 6,281.00 7Z,960.00 1,281.00  403.00 414,90  223.00
1980 IL00 372.00  300.00 1,466.00 §,072.00 2,701.00 3,848.00 2,742.00  87%.00  369.00 46100 316.00
%i 1981 35400 231,00 244,00 25000  Z83.00  763.00 1,280.00  580.00  Z30.00  269.00  336.00  278.00

f§ 1987 214,00 195,00 1,167.00 210,00 223,00  Z98.00 305,00 172,00  129.00  377.00 £,338.00  687.00

1982 206,00  233.00 1,842.00  448.00 1,405,00 Z,842.00 1,945.00 1,210,00  388.00  202.00  429.00  476.00
1983 ¢,832.00  486.00 1,627.00 1,164.00 2,895.00 5,229.00 4,265.00 3,208.00 1,190.00  446.00  558.00  683.00
198¢ 1,206.00  527.00 4,146.00  946.00  §79.00  BI5.00 92200  575.00  190.00  329.00  730.00  662.00
} 1985 535.00  585.00  5B0.00 2,371.00 2,399.00 5,155.00 3,361.00 2,147.00 648,00  323.00  458.00 451,00
1986 508.00 944,00 1,090.00  356.00 1,50%.00 2,380.00 1,715.00 609,00  270.00  393.00 386,00  350.90
1987 242,00 80,00 317,00 446,00 1,037.00 2,685.00 3,104.00 1,339.00  400.00 222,00 532,00  2I0.00
1988 308.00  z247.00 . 252,00  580.00 ,589.00 1,125.00 1,785.00 1,215.00  322.00  313.00 1,231.00 1,440,00
! 1989 183,00 186,00 191,00  327.00  483.00 1,158.00  §83.00  232.00 118,00 141,00  277.00 143,00
1990 239.00 29100 1,171.00  208.00  225.00  247.00 41400 250,00  113.00  484.00  467.00  268.00
1991 194,00 287.00 774,00 1,811.00 714,00 6,408.00 3,674.00 1,615.00  55T.00  218.00  298.00  447.00

! 1992 235,00 245,00 1,964.00  891.00 2,325.00 2,742.00 3,91%.00 1,028.00  BIL.00 278,00 1,427.00  445.00

y 1943 358.00  595.00  133%.00 13,470.00 7,867.00 5,153.00 4,864.00 2,296.00  T18.00  284.00 3700 443.00

} FOTALS 16,280.50 30,329.00 64,192.00 56,966.00114,377.00163,402.00166,428.00 85,423,860 30,089.76 27,164.20 £8,105.90‘36,547.90
Honthly Averages:

} Jet Nov Dec ‘ Jan Feb Mar kpr Hay Jun Jul hug Sep

47.91 343 792,49 1,137.08 1,429.71 7,042.53 2,080.35 1,067.79  376.12 33955 601.33  456.85

80 Year (Monthly) Average Overall: - 928.8%
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STATION NUMBER 09512190

UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - ARIZONA DISTRICT

SALT RIVER AT 24TH STREET AT PHOENIX STREAM SOURCE AGENCY USGS

LATITUDE 332456 LONGITUDE 1120145 DRAINAGE AREA

FROM DQP,

13263 DpATUM

1100,

STATE 04 COUNTY 013

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEfTEMBER 1999
DAILY MEAN VALUES

DEC

.00
.00

T .00

.00
.00

.00
00
.00
.00
.00

.00
.00
.00
e.00
e.00

e, 00

e. .00
e.00
e.00
e.00

a.08
e,00
e.00
e.00
e.00

e.00
e.00
e.00
e, 00
e.00
e.00

0.00
.000
.00
.00
.00

JAN

e.00
e.00
a.00
e.00

00

.00
00
.00
.00
00

.00
.00
.00
.00
.00

00
00
00
.00
.00

.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

0.00
000
.00
.00
.00

FEB

e2.0
e29
e2.0
.00
.00

.00
40
00
.00
.00

.00
.00
.00
.00
.00

.00
.00
.00
00
.00

.00
.00
00
.00
00

33.090
1.18
29
.00
65

HAR

00
00
.00
.00
.00

.00
.00
.00
.00
.00

.00
.00
.00
.00
.00

.00
00
.00
-00
.00

.00

.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

0.00
.000
.00
.00
.00

L]

.00
.00
.00
.60
.00

.00
.00
.00
.00
.00

.00
.00
.00
.00
.00

.00

C .00

.00
.00
.00

.00
.00
.00
.00
.00

.00
.00
.00

.on,

.00

0.00
000

APR MAY
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
00 .00
.00 .00
.00 Joo
.00 .00
.00 .00
.00 .00
.00 .00
.00 00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
00 .00
- .00

0.00 0.00

000 .000
.00 .00
.00 .00
.00 00

TOTAL 638.50 MEAN 1.75 MAX 442 MIN .00 AC-PT 1270

DAY ocT Nov
1 .00 .00
2 .00 .00
3 .00 .00
5 .00 .00
5 .Q0 .00
5 .00 .00
7 .00 .00
8 .00 .00
9 .00 .00
10 .60 .00
11 .00 .00
12 .00 .00
13 .00 .00
14 .00 .00
1% .00 .00
16 .00 .00
17 .00 .00
18 .00 00
19 .00 .00
20 .00 .00
21 .00 .00
22 .00 .00
23 .00 .00
24 .09 .00
25 .00 .00
26 .00 .00
27 .00’ .00
28 .00 .00
29 .00 .00
30 .00 .00
31 .00 ——
TOTAL 9.00 0.00
MEAN 000 .000
MAX ) .00
MIN .00 00
AC-FT .00 .00
WTR YR 1990
e Hgtimated

.00
.00
.00

.00

.00
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.00
.00
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.00
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.00

.00
.00
.00
.00
.00

.00
-00
.00
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.00
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.00
.00
.00
.00
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.00
.00
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.00
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.00
.00
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.00
.00
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.00
.00
.00
.00

.00
.00
.00
20
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a25
el.5
.00
.00
.00
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.00
.00
.00
.00
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.00

.00
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.00
.00

488.50
15.8
442
.00
969

03/21/94

SEP

.00
.00
.00
102
.00

.00
.00
.00
.00
.00

.00

.00

.00

.00
14

.00
.00
.00
+00
-00

00
.00
.00
.00
00

.00
.00
.00
.00
.00

117.00
.90
103
.00
232
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lost the decisive battle at Fallen Timbers in Angust 1794,
The result was a treaty, signed at Greenville, { ) on Au-
gust 3, 1795, 7 Stat. 49, which gave title to the United States
for about three-fourths of the present state of Ohio and a
small part of Indiana. The Greenville Treaty boundaries will
be discussed later in this book.

Analysis of the Period

Although many details were still to be worked out, this
period proved beyond a doubt that the rectangular system of
townships and ranges was far superior to the indiscriminate
iocation method of disposing of large land areas. The com-
plete simplicity of land description cannot be overstressed.
Compare the first patent description, "Lot No. 20, Township
7, Range 4,” against the complexity of a many-sided metes
and bounds location. There is only one possible location for
that section in all of the Ohio River Base surveys which can
be easily and quickly spotted on any map of sufficient scale.
Theoretically, it can also be divided by aliquot part descrip-
tion down to a parcel the size of this page and that small piece

* could only be situated in one place in the whole country, This

huge advantage must have been obvious to anyone concerned
with land surveys and sales, even Alexander Hamilton. It
would be a few years and arguments later before the six-mile-
square township was fixed as the final unit. Ten-mile
townships were never adopted but five-mile townships would
be used for special reasons only.

The details of execution, monumentation, subdivision, and
sales were still in an evolutionary stage in 1796, but the
foundation was laid. Indian title had been extinguished, the

! ecountry was at peace at home and abroad, the economy was

looking up, the Ohio Company and Symmes had about run
their course and the public lands were there with settlers
ready and willing to buy, given the chance. The time was ripe
for the next step.

THE PERIOD 1796 - 1812

Congress debated but failed to pass legislation on the pub-

" lic lands question from 1789-1792. A scandal involving the

]

¥ Sec. 2.

3 Ohio Company, the questionble activities of Symmes, and the
i4 final defeat of the Indians caused action in January 1796.
* Finally the Act of May 18, 1796, 1 Stat. 464, was approved, a

milestone in any history of the public land surveys, and at the

time was the instructions for the conduct of those surveys. An

analysis of the act by section is appropriate here.
Sec. 1. A Surveyor General shall be appointed. He shall
engage skillful surveyors as his deputies. He shall
survey the lands northwest of the Ohio River and
above the mouth of the Kentucky River (in Ken-
tucky) in which Indian title has been extinguished
(Greenvilie Treaty). He shall frame regulations
and instructions for his deputies and they shall
take an oath (to do proper work) and he may re-
move (fire) them for negligence or misconduct.
(Hopefully this would give the Surveyor General
the power to achieve properly executed surveys.)

The lands not already surveyed or patented (in the

29

Sec.

Seven Ranges, Ohio Company, Symmes Purchase)
and lands not ng appropriated for military
bounties (Virginia Tract and U.S. Military Re-
serve) are to be divided into townships six miles
square by north-south lines run according to true
meridian (restoring that requirment) and by lines
crossing them at right angles (east-west), except
where the Indian boundary or navigable rivers
make full townships impossible. (Only the Green-
ville treaty line, Ohio, Scioto, Great and Little
Miami Rivers and private land claims created
fractional townships as referred to in the act.) The
corners of the townships and the section corners
will be distinctly and differently marked. (The
appropriate numbers, township, range, and sec-
tion so that a purchaser could find his land.) One-
half of the townships, taken alternately, shall be
subdivided into sections (first use of that term), by
running through the townships parallel lines at
the end of every two miles, with section corners at
every mile on ail lines surveyed. (This was another
economy measure.) The sections will be numbered
beginning with number one in the northeast corner
of the township, proceeding west and east alter-
nately (the method still in use, but no one knows
why the new numbering system was adopted).

Bearing trees will be taken at each corner and all
lines will be plainly blazed (the commong prac-
tice). The lines will be measured with chains con-
taining two perches of 16% feet each, subdivided
into 25 equal links, adjusted to a standard to be
kept for that purpose.{This specifically calls for a
Gunter’s chain and leaves no doubt that accurate
measurements are to be made.) The Surveyors are.
to keep detailed field notes (vital for mapping in-
formation) and return them to the Surveyor
General for permanent records. The Surveyor
General will make three plats; one for his office,
one for use at the place of sale, and one for the
Secretary of Treasury; he will make out a descrip-
tion of the township for the use of the officers
making sales, and will give a description on the
plat of the lands and the cornér monumentation.
(The field note books were kept by the Surveyor
General and only descriptive notes went to
Washington and the land offices.)

Reservations: 36 contiguous sections surrounding
a salt spring east of the Scioto are reserved (this
spring is located in section 28, T. 7, R. 18, and the
36 sections are in Tps. 6 and 7, R. 19, and Tps. 6
and 7, R. 18, where Jackson, Ohio, is now located).
If other salt springs are found, the section contain-
ing it is also reserved (salt was a vital element to
the settlers and no one was allowed to monopolize
it). The four sections at the center of each township
are resreved (sections 15, 18, 21, and 22) except in
fractional townships which are less than three-
fourths of full size, but the salt reservation applies.
{No mention is made of a section 16 school reserva-
tion.)
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Sec. 8.

Sec. 9.

When seven ranges are surveyed (1), uelow the
Great Miami, (2) between the Scioto and Ohio
Company Purchase, (3) between the Connecticut
Reserve and the Seven Ranges, and the plats re.
turned, etc., the sales will be held at Cincinnati
and Pittsburg. (This wording had the effect of
establishing surveying districts.) The townships
subdivided will be offered for sale in sections, and
those not subdivided will be sold at Washington in

. quarter townships. The minimum price is raised to

two dollars per acre (raised from the old price of

31).

1

Provides for notice and advertising of the sales.

This section is complex and directs that the unsold’

lands in the Seven Ranges, including lands drawn
by the Army, and the lands sold but unpaid for,
thereby forfeited, and the townships that were to
be sold entire under the Land Ordinance are to be
sold. The whole townships are to be sold in quarter
township blocks in Philadelphia, reserving the

" four sections at the center of the township. The

townships that were to be sold by sections under
the Ordinance are to be sold at Pittsburg, again
reserving the four sections in the center of the
township. But the reserved lots in the townships
already sold under the Ordinance are still re-
served, which was very confusing because of for-
feited lands, scattering of plats and records of sale,
etc. It was really hard to tell whether the old re-
serves were abolished or the new four-section re-
serve was added to the old in certain townships,

This section turned out to be a mistake and wasn’t
corrected until 1820. It provides for credit pur-
chases under a complicated formula. The highest
bidder is to pay 1/20th of the purchase price as
down payment, to be forfeited if one-half the price
including the 1/20 is not paid within 30 days, If he
pays the half, he then has one year to pay the other
half, If he doesn't pay the remaining half within
one year, he forfeits the half he has paid and the

government forecloses. If and when he pays the .

full amount, he will receive a patent which is to be
signed by the President and Secretary of State, the
latter to record the patent. Thus, the Secretary of
the Treasury was in charge of credit sales but the
Secretary of State recorded the patent. Credit
sales, forfeitures, and scattering of records caused
problems and confusion for the next 40 years or
more.

Provides for recordkeeping by both the Territorial
Governor (St. Clair) and the Secretary of the
Treasury.

The wording of this section probably caused more
litigation and misunderstanding than any other
section of the act. It follows, in full:

rméngbaitfirther enacted, That all navigable

30

within ._.e territory to be disposed of
=hu-virtue of this act, shall be deemed to be,
—f@d rernain public highways: And that in all
cases, where the opposite banks of any
stream, not navigable, shall belong to differ-
ent persons, the stream and the bed thereof
shall become common to both.”

th:;mﬂed out is:. Whau‘i& &namgahle-s*

nav1gable streams have a common ownership, i.e.,
if there are different patentees on opposite banks
they own the bed in common. But nothing is said
about non-navigable lakes, and that caused many
problems during the 1800's. This important sec-
tion of the act is now codified in 43 U.5.C. 931.

Provides for the Surveyor General’s salary (but no
office help) and that the President of the United
States may fix the compensation of the assistant
surveyors, chain carriers and axe men: provided
that the whole expense of surveying shall not ex-
ceed $3 per mile for every mile actually run or
surveyed. This seems to imply that assistant sur-
veyors and crew members would be hired on a
salary, but if so, how would it be possible to assure
that the cost of surveying would not exceed $3 per
mile? The increase to $3 (the Land Ordinance
called for $2) would not assure speed on the part of
the surveyors.

Sec. 10.

Sec. 11. Provides for the fees to be paid the Treasurer or

receiver for handling the sales.
Sec. 12. Requiresthat the Surveyor General, assistant sur-
veyors, and chainmen must take an oath to faith-
fully perform their duties. The receiver is to fur-
nish a bond as security, These stipulations were an
effort to assure honesty in the surveys and money
handling.

ActofJunel, 1796, 1 Stat. 490

Passage of this act was anticipated in the Act of May 18,
1796. The title is a little misleading, “An Act regulating the
grants of land appropriated for Military Services, and for the
Society of the United Brethren, for propagating the Gospel
among the Heathen.”

In the Land Ordinance, the Army was to select townships
to satisfy the military bounties granted to the Revolutionary
War soldiers by the Continental Congress. None were
selected; instead, the Congress agreed to set aside a specific
tract to be used {o satisfy those outstanding warrants, i.e., the
U.S. Military Reserve.

The “United Brethren” were the Moravian missionaries
who had established missions on the Tuscarawas branch of
the Muskingum River and had converted many Indians to
Christianity. These missions were settled Indian towns with-
in the Military Reserve. The missionaries had a strong influ-
ence on the Indians and had brought a measure of peace in
the area before the Greenville Treaty. Congress pgranted
4,000 acres for each town to the Moravians in appreciation,



ing the Mississippi Territory, which had been created by the
RActof April 7, 1798, 1 Stat. 549. It provided for tk  itablish-

ment of two land offices, Registers and Receivers, a board of

land commissioners to handle private land claims, and how

the claims were to be recognized. Sec. 10 of this act estab-
{lished the office of Surveyor of Lands South of Tennessee. The
" public land surveys were to be made the same as in Ohio,
_allowing a maximum of $4 per mile for surveying by deputy
gsurveyors, and private land claims were to be surveyed by
& deputy surveyors paid by the claimants.

Isaac Briggs, was appointed “Surveyor of the Lands South
#of Tennessee” about April 1, 1803. Gallatin wrote to Briggs
gon April 8th, directing him to begin the surveys in Mississip-
pi and to purchase instruments. He was to run a meridian
line from a monument on the south boundary of the United
States and lay off townships to the east and west thereof in

ranges numbered east and west and townships numbered -

north from the boundary. These townships could only extend
inorth to the then Indian boundary. Briggs established his
1office at Washington, Mississippi Territory, in August 1803.
In 1799-1800, Andrew Ellicott had surveyed the Line of

3 Demarcation between the United States and Spanish Florida
Jalong the 31st parallel; he began the line at the Mississippi
" River and ran east. The first 21 miles were carefully sur-
veyed. Ellicott then ran a compass line and at various inter-
vals made latitude observations, measured a falling to the
 true parallel, and then corrected the compass line back, mov-
ing his mile posts to the true line. The Ellicott line was the
south boundary of the United States referred to by Gallatin,

On July 25, 1803, Gallatin wrote instructions to Briggs
“eonecerning the private land claims. The following is part of
3 that letter:

4 “Sir,

Although by my letter of the 8th April, ult. you were
generally instructed to divide the whole of the two
tracts to which the Indian title has been extinguished
into Ranges & Townships, yet, as that mode may pre-
sent some difficulties which might induce you to prefer
another, I have thought it necessary to repeat particu-
larly that a deviation from that plan would be attended
with great confusion in the several offices connected
with yours and particularly in this Department. But,
although the whole country shall without exception be
divided into regular Ranges & Townships, the lands for
which Certificates shall have been granted by the Com-
missioners must nevertheless be surveyed in conformi-
ty to such Certificates. It will only result that a person
will often have a part of his tract in one and the remain-
der in another Township & that the tract will be re-
turned by you as consisting of two or more Sections
lying contiguous but in different Townships. But as a
single patent will nevertheless issue for the whole tract,
neither inconvenience nor additional expense will be
experienced by the party. The outlines of ail of the
Townships must, however, be surveyed at the expense
of the United States, though running amongst lands for
the expense of surveying which Individuals must pay,
end...”

claims was unfortunate because all the private land claims in

the lands south of Tennessee were labeled and called sections
thereafter. As a result, a  nship may contain over 100
sections; this caused a great deal of confusion, which will be
seen later.

On December 12, 1803, Briggs reported to Gallatin that he
had started a meridian line at Washington, Mississippi, and
had two deputies extend the line due south; they intersected
Eilicott's line near the 18th-mile post. They then remeasured
a part of Ellicott’s line and found unacceptable errors in the
distance between mile posts. Briggs then had two meridian
lines surveyed due north, one from the 18th-mile post and
another from a point "6 miles and 12 perches” east of that
mile post. He proposed to use the line which ran over the
smoothest country as his “Basis Meridian.” Gallatin replied
that he was sorry to hear Ellicott’s measurements were so
poor and gave Briggs permission to use his best judgment,
but Briggs did little or nothing with the rectangular surveys
during the next two years. !

Actof March 3,1803, 2 Stat, 236

Sec. 5 of this act directs that all of the unappropriated lands
in the U.S. Military Tract were to be subdivided into sections
according to the Act of May 10, 1800. Putnam had his sur-
veyors subdivide those five-mile townships into 25 sections,
with number 1 in the northeast corner and number 25 in the
southwest corner in the manner used since 1798, Few of the
townships were whole, most had military warrant lots within
them, and in some, quarter townships had been taken up, the
result being many half sections were against the alienated
lands (see Fig. 14).

1803 - Jared Mansfield Takes Office as
Surveyor General '

Jared Mansfield was born on May 23, 1759, at New Haven,
Connecticut. He was expelled from Yale in 1777 for miscon-
duct but was later readmitted and received a degree in 1787,
He taught school thereafter and was rector of an advanced
school in New Haven from 1796-1802. In 1802, he wrote his
Essays, Mathematical and Physical in the subjects of algebra,
geometry, calculus, and astronomy, which brought him im-
mediate notoriety. He was appointed acting Professor of
Mathematics at the Military Academy at West Point and
served in that position until his appointment to the office of
Surveyor General in July 1803; along with his new job he
received the rank of Lt. Colonel in the army. He visited New

- Haven and then travelled to Ohio, arriving in Marietta

47

where he officially took the oath of office on November 3,
1803. In July, he had written to the Secretary of the Trea-
sury, Albert Gallatin, inquiring on how to acquire from Lon-
don, England, a list of instruments including an astronomi-
cal clock, astronomic zenith sector, astronomic quadrant,
transits, sextants, and other items. He repeated these re-
quests again in December and in later years and eventuaily
purchased a few of the instruments at his own expense. Jef-
ferson and Gallatin had in Mansfield a well-educated man
and an acknowledged mathematician. It was during Mans-
field's tenure of office that the rectangular system of surveys
was developed into a system closely approaching that in use
today.

The use of the term “Sections” to designate the private land ~Aetof March 26, 1804, 2 Stat. 277

This was the first major act affecting the public land sur-



3 veys after the surveys were extended to the Mississippi Terri-
tory and Briggs and Mansfield took office.

See. 1.
Sec. 2.
Sec. 3
See. 4

Extends the Surveyor General’s authority to all
the lands north of the Ohio and east of the Missis-
sippi River, to which Indian title had been extin-
guished or “shall hereafter be extinguished.” At
that time, west of Ohio, only the Vincennes Tract
and a few thousand acres of French claims had
been cleared of Indian title by the Fort Wayne
Treaty of June 7, 1803, 7 Stat. 74. But the Federal
government made no pretense that al] the lands
would not eventually be acquired from the Indians
and everybody knew it, except maybe the Indians
themselves. The Surveyor General was also made
responsible for surveying the Indian boundary
lines “as have not yet been surveyed.” Thomas
Freeman had already surveyed the boundaries of
the Vincennes Tract in 1802. The Surveyor Gener-
al was to determine with the approval of the Presi-
dent, using astronomical observation, the posi-
tions of such places as were necessary for the “Cor-

rectness of the Surveys.” This was clearly aimed at -

Mansfield’s abilities in astronomy; unfortunately,
Mansfield didn’t have his astronomical instru-
ments, and Congress did not bother supplying
them.

Establishes three new land offices at Vincennes,
Detroit, and Kaskaskia and Registers and Receiv-
ers to man them. Those three communities were
the centers of the French settlements and there-
fore the location of most of the private land claims
north of the Ohio River.

Deals with the French claims: evidences, ete.

Makes the Registers and Receivers land commis-
sioners to handle the claims.

Makes the reservation of section 16 for schools,
three townships for a college, and salt springs. It
also provides for land sales and patenting proce-
dures. ‘

Provides “thatsll thenavigablerivers,creeks, ands
waters, within the Indiana territory, shall be
deemed to be, and remain public highways.” The
addition of “creeks and waters” in this act is per-
plexing. It was not in the Acts of May 18, 1796 and
March 3, 1803. Does it mean that all creeks and
waters are declared navigable, or does it mean
that all navigable creeks and waters, including
lakes, are public highways? Probably the latter.
But who is to determine whether a creek is navi-
gable? The result was that all streams large
enough to be used as a means of travel through the
territory were meandered by the surveyors, creat-
ing many more fractional sections than had been
created in Ohio. ‘
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Secs. 7 and 8. Deal witn the lands and preemptions be-

Sec. 9.

Sec. 10.

Sec. 12.

See, 13.

tween the Miami Rivers sold by John Cleves
Symmes. :

Provides for sale of fractional sections.

Provides that the public lands will be offered for
sale in half sections or in gquarter sections. If sold
in half sections, the dividing line is to be run "due
north and south; and the half sections shall be
divided into quarter sections by lines running due
east and west.” The purchaser is to pay for the
subdivision of any section bought by quarter or
half section. The problem with thése provisions
was the due north and south and due east and west
wording. If the section boundaries weren't "due”
north and south or “due” east and west, subdivid-
ing in that manner would be an impossibility. And
no quarter corners had been established on any of
the north-south section lines. How are the quarter
corners on those lines to be established and who is
to pay for the cost of that work? About half the
six-mile-square townships in Ohio had been subdi-
vided by alternate section lines. If a man boughta
quarter section in one of those townships, how was
it to be surveyed?

This section placed the reserved sections up for
sale. These were the three or four sections in each
township reserved by Congress for future disposal.
All the other public lands both north of the Qhio
and south of Tennessee were directed to be sold in
guarter sections. Congress used the expressions
“north of the Ohio” and “south of Tennessee” be-
cause at that time there was an undetermined
amount of public land in Tennessee; by this word-
ing, the public lands in Tennessee were excluded
from these laws.

This section is complex and divides responsibility
for the surveys. The entire section follows with
certain points emphasized:

“Sac. 13, And be it further enacted, That whenever any
of the public lands shall have been surveyed in the man-
ner directed by law, they shall be divided by the Secret-
ary and the Treasury into convenient surveying dis-
tricts, and a deputy surveyor shall, with the approbation
of the said secretary, be appointed by the surveyor-
general for each district, who shall take an oath or
affirmation truly and faithfully to perform the duties of
his office; and whose duty it shall be to run and mark
such lines as may be necessary for subdividing the lands
surveyed as aforesaid, into sections, half sections or
quarter sections, as the case may be; to ascertain the true
contents of such subdivisions; and to record in a book to
be kept for that purpose, the surveys thus made.. The
surveyor-general shall furnish each deputy surveyor
with a copy of the plat of townships and fractional parts
of townships contained in his district, describing the
subdivisions thereof, and the marks of the corners. Each



] THE PERIOD 1849 — 1910

The first major act of Congress affecting the public land
surveys under the new Department was passed on September

, 1850, 9 Stat. 452, admitting California to the Union, which
was never organized as a territory. The new State received
wections 16 and 36 in each township as well as other grants.
§ Also on September 9, 1850, 9 Stat. 453, the Territory of
‘Utah was established, which inciuded the-lands between
California and the Continental Divide and between 37° and
42° north latitude.

On September 20, 1850, 9 Stat. 466, Congress passed the
first major act granting land to subsidize the consttuction of
railroads. Lands had previously been granted to aid in con-
]struction of roads and canals. The railroad was the NEW

method of transportation. The act granted the even-

numbered sections, 6 and/or 15 miles each side of the right-of-
:‘way in Illinois, Mississippi, and Alabama for constructing
“the Chicago and Mobile Railroad, which later became the
{llinois Central. Most of the lands had already been surveyed
dso this large grant did not in itself immediately affect the
dsurveyors, :
The Act of September 27, 1850, 9 Stat. 496, created the
Office of Surveyor General in Oregon and extended the rec-
HFtangular system to that Territory. It also allowed the “geode-
tic method” for executing the surveys,
4 This geodetic method was meant to be surveying by use of
1an alidade and plane table, making a topographic map at the
*same time as the survey of township and section lines. The
_method was never used, except that a special set of geodetic
notes were made along the Willamette Meridian. A transit
Jwas used to cut in peaks and other topography so that the
surveys could first be made in the best agricuitural areas.
The act also granted donations of 320 acres to a single man
and 640 acres to a man and wife who were settlers in the
“Oregon Territory. The boundaries of these Donation Land
LClaims (DLC’s) were supposed to follow section subdivision
lines wherever possible. Similar donations had been made to
dsettlers in Florida in 1848 and 1849. Most of the DLC’s were
taken up in what is now the State of Oregon; fewer were
{}taken in Washington. After the State boundary between
“iOregon and California was officially surveyed, one claim was
found to be partly in California, but was honored anyway.

veyor General of Oregon; he refused the job, On November
26, 1850, John B. Preston in Chicago, Illinois, was notified of
his appointment to the position. Preston travelled to
Washington, D.C., and was briefed in March 1851. He
gathered equipment, four solar compasses which were di-
verted from Michigan, transit, sextant, and chains. Presion
travelled over the Isthmus of Panama, where he wrote to
Butterfield on April 30, and arrived in Oregon City in May,
where he established his office. He made a reconnaissance of
the Columbia and Willamette Rivers, established the initial
point for the Willamette Meridian in the hills west of Port-
land at the end of May, and let contracts for the initial
surveys. This meridian controls all the surveys in Oregon
and Washington. The meridian line, running south, was sur-
veyed by James E. Freeman from Wisconsin. The meridian
running north and the baseline east to the Cascade Moun-

i On October 11, 1850, William Gooding was appointed Sur- -
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tains and west to the Coast . .age were surveyed by William
Ives. Freeman was from Wisconsin and Ives from Michigan.
All of the early surveys were made with a solar compass.

The Appropriations Act of September 28, 1850, 9 Stat. 515,
states in part: “That hereafter the meridian of the observa-
tory at Washington shall be adopted and used as the Amer-
ican meridian for all astronomical purposes, and the merid-
ian of Greenwich, England shall be adopted for all nautical
purposes.” The Washington Meridian was used to describe
State, territorial, and Indian boundaries until repeaied Au-
gust 22, 1912, 37 Stat. 342. The Washington Meridian is 77°
03’ 02.3" in longitude west of Greenwich.

Another major act was passed on September 28, 1850, 9
Stat. 519; the so-called Swamp Lands Act. The Act of March
2, 1849, 9 Stat. 352, had granted the swamp lands in
Louisiana to that State only. The 1850 act extended the grant
to Arkansas and all other States then in the Union and
granted all “legal subdivisions” (sixteenth, section or frac-
tional lot), the greater part of which was “wet and unfit for
cuitivation.” If less than half the legal subdivision was
swamp land, no part of it was granted. The Swamp Lands Act
was extended to Minnesota and Oregon on March 12, 1860,
12 Stat. 3. It placed a large burden on the Deputy Surveyors
and Surveyors General. They were not always able or in-
clined to carry it out faithfully within the intent of the law.
As already briefly described, the act was difficult to adminis-
ter; the States involved were supposed to pay the costs in-
herent with the determinations, and making up of the lists.
Various methods were to eventually develop; for example,
Florida set up a "Board of Internal Improvement” by an act of
its legislature on January 24, 1851. This board was to handle
the swamp lands, make examinations, determinations, and
lists. Arkansas set up a “Board of Swamp Land Commission-
ers” with basically the same function. Illinois and Missourt
appointed commissioners for the purpose. In some cases, the
plats were used to determine the swamp and overflowed
lands, in others the field notes.

The Secretary of the Interior and Commissioner insisted
that this was a land grant of public lands and that title could
not be passed to the States until the lands were surveyed and
properly identified. Yet, on July 12, 1858, Commissioner
Thomas A. Hendricks admonished Warner Lewis, the Sur-
veyor General at Dubugque, for having surveyed an island
which was mostly swamp even though Wisconsin paid for the
survey of it. Hendricks told Lewis he had no authority to
survey such lands because they would pass to the State any-
way. It is a strong probability that many swamp lands were
granted to some States, especially, Louisiana and the Ever-
glades in Florida, without being actually surveyed. The lists
made up by the State Surveyor General of California were in
certain cases proven fraudulent.

Although the swamp and overflowed lands were a massive
headache, they did not have any effect on the system of
rectangular surveys, only the information to be obtained
while doing those surveys in the field, The present rules for
swamp and overflowed lands are well described in the 1973
Manual of Surveying Instructions, Sections 7-95 through 7-
89; only incidental mention will be made of them hereafter in
this book.

On December 13, 1850, the Territory of New Mexico was
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awated by Presidential Proclamation, which included what

S&dow Arizona, New Mexico, and part of Nev ..

The Appropriations Act of March 3, 1851, 9 Stat. 598,
provided for a Surveyor General of California; on March 24,
1851, Samuel D, King was appointed to the position. King
also travelled to Washington, D.C., for briefing and received
three solar compasses, transit, and other equipment. King
followed Preston across the Isthmus and arrived in San Fran-
cisco on June 19, 1851, where he established his office. He
contracted with Leander Ransom on July 8, 1851, for the
establishment of the Mount Diablo Meridian. Ransom
reachéd the summit of Mount Diable on Thursday, July 17,
1851, and excavated or drilled a hole in the "haycock shaped”
solid rock of the highest pinnacle on the mountain to mark
the initial point of the Mount Diablo Meridian, but he
couldn’t measure and run line off the mountain peak. He got
on line south of the initial point approximately 12 miles from
it, and through a series of offset lines running east and north,
established the corner of townships 1 north and 1 south,
ranges 2 and 3 east. He then ran the baseline west toward the
initial point and the surveys in California were underway.

The Act of March 3, 1851, 9 Stat. 631, provided for appoint-
ment of commissioners to handle the multitude of private
land claims in California. After the commissioners verified
the claims, the surveys were to be made under the supervi-
sion of the Surveyor General.

«~Thel most signficant action taken in 1851 affecting the
Jectangular system of surveys also occurred on March 3; the
first Manual of Surveying Instructions was officially issued.
It-was written to the Surveyor General of Public Lands in
Oregon and was prepared by John M. Moore, Principal Clerk
of Sprveys. It isn’t certain just what Moore's true position was
at that time. A private act of Congress dated February 1,
1849, 9 Stat. 759, titled "An Act to Compensate John J,
Moore,” refers to Moore as “late Chief Clerk in the Generai
Land Office.” Moore became Chief Clerk about 1815; he may
have retired but was hired to write the 1851 and 1855 Manu-
als because of his vast knowledge of the public surveys. There
can be very little doubt that Moore actually wrote most of the
opinions on and instructions for the surveys to the Surveyors
General and others, even though they were signed by the
current Commissioner or himself as Acting Commissioner

during his employment as Chief Clerk.

John Preston and Samuel King were issued a supply of the
1851 Oregon Manuals for their use in Oregon and California,
so it was immediately entirely applicable in those States, On
March 13, 1851, a supply was sent to Boyd at Donaldsonville,
Louisiana, with instructions to construct mounds at corners
in accordance with the Manual. On July 16, 1851, a supply
was sent to Lorenzo Gibson at Little Rock with similar in-
structions. On April 23, 1851, Manuals were sent to George
B. Sargent at Dubuque, Iowa, with instructions to run his
range lines north to intersections with the correction lines
and establish closing corners according to the Manual.

On October 8, 1851, Sargent was instructed to resurvey T.
90 N, R. 3 W,, Fifth Principal Meridian, Iowa. The original
surveys had been made in 1836 and 1837, many of the corners
were missing, and in places, mounds called for at corners
where “timber abounds.” Most of the township was sold, but
the residents petitioned for a resurvey. The township was to
be resurveyed, all found corners honored and held, and all
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missing corners resiored bv double proportion, Sargent was
totieinall improvement:  dlinesof occupancy as a basis for
“an exchange of deeds” by the settlers if they desired, where
the resurvey put improvements onto someone else’s land.

In the 1851 Annual Reports, Charles Noble in Detroit
recommended hiring an "Inspector of Surveys” to help pre-
vent {rauds and grossly erroneous surveys. Sargent in Du-
buque reported that he was withholding a small percentage
(10 percent) of each contract to pay for examiners of surveys;
thus, the deputy was indirectly paying for the examination of
his work.

On March 8, 1852, Noble was instructed to hire an examin-
er of surveys on a per-diem basis. That letter also started to
classify the different types of resurveys being made in Michi-
gan. Part of that letter follows:

“The surveys about to be undertaken will be designed
to remedy two classes of defects and frauds.

FIRST CLASS. Incomplete Surveys. — Where a portion
only of the lines in a township is found to have been
actually surveyed—and wherein some lines have been
run and some corners established, which lines and cor-
ners can now be found. That portion of such original
surveys which shall have been determined to be thus
available, by retracing the same, is to remain undis-
turbed, and be respected whether there have been sales
made therein, or not — and the residue of such
townships must be surveyed, as if originally, but made
to connect in all particulars with the former.

SECOND CLASS. Fraudulent Surveys — Where there
is no evidence found in the fieid of any good intent on the
part of the Deputy Surveyor to comply with the terms of
his contract — No system being manifest in the field
work, and an entire absence of marks and monuments
whereby to designate the corners, and where no lines
are traceable—,

In this class of cases the lines will have to be run and
corners established, as if originally, and all the old
irregular lines and corners must be most carefully and
thoroughly obliterated, but their connections with the
true survey must be taken and exhibited in the notes so
that they may be represented on the township plats and
thus be never likely to mislead - but in cases where,
amongst such irregular surveys, there has been any
tract of land sold which is settled upon and occupied
according to the irreguiar lines of the original survey. if
the same are found, they are to be particularly re-
spected, provided the occupant insists on having the
same preserved, but, in case he shall not so insist, then,
with his expressed written consent, duly attested, the
Deputy Surveyor may disregard such old irregular
lines, and establish new regular lines as the boundaries
of such section — But when an old irregular section
corner is insisted on being maintained by the occupant
of the tract, such, as a necessary consequence, wili have
also to be respected as governing the boundary of the
adjacent sections, the lines of which will close on such
corner. The marks on all such "bearing trees” as are not
adopted, must be most effectuaily and indelibly, obliter-
ated — and the new “bearing trees” will of course be
marked with the usual initials, N. B, T."



tween 37° and 40° north latitude between the ! . of Mis-
% souri and the Continental Divide.

The Act of July 17, 1854, 10 Stat. 305, extended the Dona-
¢ tion Land Claims to Washington Territory and estabished
the office of Surveyor General there.

On August 12, 1854, James Tilton was notified of his
appointment to be Surveyor General of Washington. His
instructions were sent on August 31; to continue with the
surveys west of the Cascades and the Willamette Meridian
network. He was to get manuals from Gardner in Oregon and
use the same platting style. Tilton was especially warned to
“secure” his office against fire. "No explosive fluid is ever to
be used in lighting the office, and the hearth of the fireplace
g or stove should be so guarded as to the possibility of fire

coming into contact with the floor.”
©  After the Florence fire in 1827, orders were issued to all
Surveyors General to rent separate buildings for their offices,
{ not connected to or closely adjoining any other building. No
one was allowed to live in the same building that the Sur-
veyor General's office occupied. Several plans were devised

to house the records, but none of those plans were ever
funded The Surveyor General had to rent space at the lowest
y reasonable rate, which was about $500 per year. The warning
1 to Tilton was prophetic. He opened his office in Olympia by
' March 1855. From Charles K. Gardner in Oregon he got the
.. Washington plats, field notes and supplies, and continued the
established survey operations in Washington.

“of Surveyor General in New Mexico and another for the
| territories of Kansas and Nebraska. It also granted Donation
Land Claims, similar to the Oregon donations, to actual
settlers in New Mexico. It isn’t immediately known how
many such claims were taken up in New Mexico which in-
cluded what is now Arizona. In 1880, Donaldson reported 135
such claims, which were to be taken by legal subdivisions.
. &EERSurveyor General of New Mexico was given double
duty-~he had to examine and determine the validity of pri-
Jvate land claims under Spanish and Mexican grants. In
effect, he was Land Commissioner as well as Surveyor Gener-
al.
On August 5, 1854, William Pelham was notified of his
appointment to be Surveyor Geneéral of New Mexico. He was
a good choice because he had been Surveyor General of

i
gthe system and private land claims. Further instructions
were sent on August 21, 1854; Pelham was to establish a
§ meridian and baseline to govern the New Mexico Territory
4 surveys. He was to fully acquaint himself with the Spanish
laws and court decisions relating to them, and collect the
documents on which the claims were based. It was a horren-
dous job that Pelham never fully accomplished, but he
jumped in with both feet. He arrived in Santa Fe on Decem-
ber 28, 1854, and lmmedlateiy opened his office; on his way
he made a reconnaissance of the Rio Grande Valley. In his
1855 Annual Report, Pelham said,

“Agreeable to your instructions I selected a hill about
six miles below the mouth of the Puerco River, which is
two hundred feet high and of a rocky formation. This
hill is nearly round, and is washed at its base by the Rio
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for constructing fireproof buildings and metal-encased vaults

=PeeAct of July 22, 1854, 10 Stat. 308, established the office

Arkansas from 1841 through 1849 and was experienced with
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Grande. I have therefc  established this hill as the
initial point, and have caused a suitable monument to
be erected on its summit.”

On March 9, 1855, Pelham contracted with John W. Gar-
retson for the survey of the New Mexico Principai Meridian
and baseline, In April, Garretson actually erected the initial
monument and began the surveys of the meridian from it
this meridian system controls all the surveys in New Mexico
and southwestern Colorado. The New Mexico surveys were to
be done in accordance with the Oregon Manual.

John Calhoun was appointed Surveyor General of Nebras-
ka and Kansas, Wilson sent him instructions on August 26.
1854, The paralle!l of 40° north latitude was to be surveyed
west from the Missouri River as a baseline of the Sixth
Principal Meridian for a distance of 108 miles or, 18
townships, where the initial point of the Sixth Principal
Meridian was to be established. A "durable” monument was
to be established on the Missouri River as the southeast
corner of T. 1 N,, R. 18 E., Sixth Principal Meridian. From
this baseline, the township boundaries were to be surveyed
north and south in accordance with the Oregon Manual.
Since 40° north latitude was the boundary between the two
territories and later the State line, it was to be carefully
surveyed and monumented.

Calhoun established his office in Fort Leavenworth, Kan-
sas Territory, and on November 2, 1854, contracted withJ. P.
Johnston for the survey of the 108 miles of baseline. He
contracted with Charles A. Manners for erecting the durable
monument on the Missouri River and examination of John-
ston’s work. A castiron post was set 52.55 chains west of the
river to keep it from wadshing away. Johnston's survey upon
examination proved to be “grossly in error.” In April 1855.
Calhoun contracted with Manners for the resurvey or correc-
tion of the baseline, which Manners did in July of that year.
However, because of sickness and the delay caused by the
corrective survey, the initial point of the Sixth Principal
Meridian was established 60 miles west of the river instead of
108 miles. Manners surveyed the meridian line north into
Nebraska and other deputies went to work on the township
lines in Kansas and Nebraska in August 1855. Work pro-
gressed rapidly in the open prairies of those territories, ham-
pered only by the Indians.

STREAct of August 4, 1854, 10 Stat. 575, added the Gadsden
Purchase to the Territory of New Mexico and many more
private land claims,

Surveyor General Gardner of Oregon complained in his
annual report of the problems he was having with the Dona-
tion Land Claims (DLC), which were supposed to be taken as
nearly as possible by legal subdivisions of sections, But in
fact, the occupied claim lines laid in all directions, or if
generally east and west, they didn’t conform to the subdivi-
sion lines. Not very many settlers were coming in and filing
their claims so Gardner didn’t know where they were located.
The township and section line surveys were being held up as
a result. If Gardner surveyed the claims as staked on the
ground, many small fractions would be left within a section.

As it turned out, the solution was quite simple. Gardner
and his successors surveyed all of the township and section
lines first without regard to the claims, but made notes of
where the lines apparently entered and left an occupied
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claim. Later, as the claims were actually tiled and verified,
the DLC boundaries were surveyed and tied t “he existing
rectangular surveys. The first claim surveyed . . a township
was designated No. 37, the second No, 38, and so on. When all
claims in a township were surveyed, a DLC plat was made.
The fractions remaining in a section were lotted with a lot
number and area, which could then be sold by the land office.
A separate set of field notes were made, called simply the
"DLC Notes.” It eventually worked out quite well; one in-
teresting item, however, did occur. In 1859, Surveyor Gener-
al William W, Chapman reported that he had surveyed a
DLC which laid across aaasigable river, the Umpqua, with-
out meandering the river through it, and returned the por-
tion within the river as part of the total area of the DLC.

e bed of a navigable river was patentéd; it is pre-
sumed that this could pose an interesting legal problem of
ownership, especlaily if accretion was involved.

The DLC plats in Oregon were basically on the same plan
as the system used in Florida, except that the claims were not
called sections. An 1849 Florida plat is shown in Fig. 40,

An Oregon DLC plat of T. 23 8., R. 7 W, Willamette
Meridian, is shown in Fig. 41. Comparison of these plats
readily reveal the similarities.

The Appropriations Act of March 3, 1855, 10 Stat. 643,
provided funds for the Surveyor General and for surveys of
Utah Territory. David H. Burr was appointed Surveyor
General and established his office in Salt Lake City on July
27, 1855; he designated the southwest corner of the “Temple
Block” as the initial point for the Salt Lake Meridian. The
survey of the baseline and meridian was begun by Deputy
Surveyor Frederick H. Burr in 1856. By the end of Septem-
ber, he had surveyed the baseline four miles east and 36 miles
west and the meridian had been run 84 miles north and 72
miles south. Not much more was done before 1857.

The same appropriations act provided funds for the survey
of the "Outlines of Indian Reservations” in Kansas and Ne-
braska. During the later part of 1855 and most of 1856,
Cathoun had most of his deputies working on the exterior
boundaries of Indian reservations so that he could avoid them
in the regular rectangular work. In the ensuing years, more
and more reservation boundaries were surveved in Nebras-
ka, Kansas, and Minnesota territories, but the responsibility
was divided between Indian Affairs and the GLO for nearly
ten more years.

T 'The 1855 Manual of Surueymg Instructions, an expansion
~of the Oregon Manual of 1851, again prepared by John M.

“Moore, Principal Clerk of Surveys, was officially issued on
February 22, 1855. It established the present system of base-
lines, principal meridians, spacing of standard parallels, and
guide meridians.

Although technical details of monumentation, rectangular
and closing limits, equipment, and the like have evolved
since that time, the basic system of rectangular surveys has
remained the same since this manual was issued. The 1855
Manual, Diagram B, shows the unusual numbering of lots
bordering on the north and west boundaries of the township.
Those we now call lots 1 and 2 are labeled No. 2, and those we
now call lots 3 and 4, are also labeled No. 2. It is unknown
why this method of designating those lots was used; it was a
change from that used after 1832 and it continued until 1866.
Fig. 42 is a copy of Diagram B, from the 1855 Manual.
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1805 Manual by interence inaicates ihal oniy navi-
gable streams were to be - ~andered on both banks. Perhaps
only one bank of a non-na .gable river was to be meandered;
only the field notes of a particular township surveyed during
the period would reveal the true policy adopted. This manual
does indicate that a true line across meandered streams was
only surveyed on township boundaries and meridional sec-
tion lines. On latitudinal lines (east-west section lines) the
line was run west from a section corner to the meandered
stream and east from the section corner (a mile to the west),
to the meandered stream and meander corners established.
with a tie made across the stream. This practice almost in-
variably created a kink in the section line crossing the
stream. For other details, the Manual should be consulted,
including the specimen field notes.

Thomas A. Hendricks was appointed Commissioner of the
GLO on August 8, 1855; he was the first commissioner who
apparently had no background or qualifications for the job.
He was born near Zanesville, Ohio, on September 7, 1818,
and graduated from South Hanover College, Indiana in 1841.
He was elected successively to both houses of the Indiana .
Legislature and to the U.S. House of Representativesin 1851.
Hendricks was a politician of the Democratic Party with no
real background in surveying and the land laws. He later
became a U.S. Senator, Governor of Indiana, and ran for
President in 1868, 1876, 1880, and 1884, when he was elected
Vice President and died in 1885. Some of the rulings and
letters during Hendrick’s tenure were not always correct.

On February 6, 1856, Hendricks replied to Leander Chap-
man at Detroit regarding the proper method of restoring the
lost quarter corners on the east and west boundaries of sec-
tion4, T. 34 N.,R. 10 E., Second Principal Meridian, Indiana.
The original survey had returned the east line as 79.96
chains and the west line as 79.90 chains. The County Sur-
veyor had found those lines to measure 72.84 chains and
73.71 chains respectively, between found section corners.
The local Circuit Court had ruled that because the 1800 law
said the excess or deficiency was to be placed in the last half
mile going into the north and west boundaries, the quarter
corners should be restored exactly 40 chains north of the
southeast and southwest corners of Section 4, That, of course,
put all the error in the last or north half mile. Chapman and
the County Surveyor disagreed with the-decision by the court .
and asked Hendricks' opinion. He replied that the Act of
February 11, 1805, controlled because the lengths of the lines
returned on the plat were by law the true length, and there-
fore the lost quarter corners should be restored by single
proportionate measure. This would place the east quarter
corner at 36.44 chains north and the west quarter corner at
36.90 chains north of the section corners.

This letter is included here to illustrate the type of ques-
tions or problems which began flooding the Commissioner’s
office after the suspension of resurveys in 1853. It alse illus-
trates the gross misunderstanding of the various surveying
laws by many surveyors and even the courts. There were no
rules for restoring lost corners by Congress; they had to be
developed as they had been in part by the Commissioner and
the courts. The Commissioner rendered these rulings with-
out any legal authority to do so; they could only be opinions
unless public lands were involved. However, the reader
should always keep in mind that the Commissioner was a



very busy man with many activities under his  servision.
The opinions written were probably written by the Principal
Clerk of Surveys; unless litigation was pending, they were
probably signed by the Commissioner without careful analy-
sis, .

In the spring of 1856, John Loughborough, Surveyor
General of Illinois and Missouri, prepared his Instructions to
Deputy Surveyors. He sent a draft of these instructions to
Hendricks for approval and requested permission to have
them printed. Hendricks approved and requested Lough-
borough' to send him 200 copies when they came off the press,
which Loughborough did later in the year. These Instruc-
tions were basically in agreement with the 1855 official

g Manual, but in conflict in the limits of closure for a township
g (Manual, 3% chains; Instructions, 5 chains). Also, the Manu-
% al required lines into the north and west boundaries to be run'
random and true with closing corners only on standard paral-
4lels. The Instructions called for closing (double) corners
# against the north and west boundaries, which was the "“old
practice” before 1846. Much more importantly, however, was
fjthe appendix to Loughborough's Instructions, pages 47
%through 64, which outlined an opinion on the proper method
of restoring lost corners and subdividing sections. Basically,
section corners are to be restored by single proportion be-
tween found corners to the north and south of the missing
corners, but there is some hedging and, depending upon in-
terpretation, suggests a double proportion under certain cir-
cumstances. Under Item [23) on page 55, the following state-
.ment is made, "None of the Acts of Congress, in relation to the
'Public Lands, make any special provision in respect to the
manner in which the subdivisions of Sections should be made
by Deputy Surveyors.” This seems incredible in view of the
fact that all Surveyors General were supplied with copies of
the acts of Congress, including the Act of February 11, 1805,
and the Act of April 5, 1832, which most certainly states how
sections are to be subdivided. These Instryctions should be
studied in their entirety to fully understand what the sug-
"Eested methods of subdividing sections were. The most con-
kroversial was that the center quarter-section corner should
be established at midpoint on the east-west centerline and
rthe center of the quarter sections (NE Vie) should be estab-
Aished in the same manner.
After receiving the 200 copies of Loughborough’s Instruc-

ions, Hendricks began immediately to send a copy to County

%urveyors who generally inquired about how to subdivide
#sections; he referred them to pages 47-62 of the Instructions.
This policy continued until about 1863 when the supply of the
§1856 Instructions became exhausted. The policy"of restoring
gost section corners primarily by single proportion between
found corners to the north and south was continued until
4882. The argument for the methed was usually given about
£S follows: It is well known that the meridional section lines
“are actually run in the field, due north, with guarter and
section corners established at 40 and 80 chains. These lines
Ere always run. It is also well known that most deputies do
ot run the east-west section lines all the way, instead they
stub out from a section corner just 40 chains and set the
uarter corners on the east-west lines, but return field notes
F/ith the quarter corner as being at midpoint and on a true
ine. Therefore, a quarter corner to the east or west would not
je a proper basis for restoring a lost section corner in its

original position. The sai  basic argument was used for
establishing the center guarter corner at midpoint on the
east-west centerline and connecting the north and south cen-
terlines therefrom to the original quarter corners on the
north and south sides of the section, The method cutlined was
believed to make a more equitable division of the section into
guarter sections, and on down into one-sixteenth sections.

Looking at the subject from a point of equity, the argument
has some understandable merit, but to scholars of the law, as
enacted by Congress, the method of subdividing sections was
erroneous. It was this whole argument that prompted the
now famous letter of opinion written by Abraham Lincoln on
January 6, 1859, in which he said the center quarter corner
should be placed at the intersection of straight centerlines
connecting the original quarter-section corners.

On January 6, 1857, Loughborough was instructed to pre-
pare the Illinois and Missouri records for transmittal to the
State authorities and close the St. Louis office by June 30,
1857. The surveys in those States were still not complete and
no State legislation had been passed for acceptance of the
records. The order was not implemented.

The Legislative, Executive, and Judicial Appropriations
Actof March 3, 1857, 11 Stat. 206, under “Surveyors General
and their Clerks.” directs the Secretary of the Interior to
cause the “"Surveyor General northwest of the Ohio” (at De-
troit, Michigan) to be moved to St. Paul, Minnesota. On
March 27, 1857, Charles L. Emerson was notified of his
appointment to be Surveyor General of Minnesota at Detroit;

- he actually replaced Chapman on April 12, 1857, and closed

the Detroit office on May 11. He opened the Minnesota office
in St. Paul on May 23, 1857 and he transferred most of the
Michigan records to the State at that time. After bringing all
arrears up te snuff, he completed transfer of the Michigan
records in May 1858. He received the Minnesota survey rec-
ords from Lewis in Dubuque and continued the Minnesota
surveys without any particular trouble,

In July 1857, David H. Burr, Surveyor General of Utah,
was run out of Salt Lake City by militant Mormans. John C.
Hays from California was appointed to officially fill the
vacant post but apparently never went to Utah. Burr even-
tually sent his son to Salt Lake City, who turned over the
Utah records to the Territorial Governor on April 5, 1858.
The Utah office remained vacant until September 29, 1859,
when Samuel C. Stambaugh took over the post; but he quit in
1861 and for all practical purposes, no rectangular surveys
were made in Utah until 1869.

The 1857 Annual Report indicated that some 17,000 miles
of survey lines had been run in Kansas and 7,000 miles in
Nebraska, which is indicative of the speed in which those
plains were being surveyed.

On May 25, 1857, Hendricks gave approval and instrue-
tions to William J. McCulloh, Surveyor General of Louisiana,
for the survey of dried-up “Spanish Lake” in townships 9 and
10 north, range 9 west, Louisiana Meridian. Ihe Jake had
B medndered during the original survey but had dried up

=dfid'to drainage, and the plat was approved October 27 , 1857.
This is the first of the dried-up lake surveys that were dis-
covered.

"The Commissioner considered all non-navigable lakes to
~be public land subject to survey and disposal the same as any
other unsurveyed public land. Prior to 1825, only the very
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wlarge lakes were meandered; after 1825, iakes of 40 acres and
upward in size were meandered, and these ly, because
settlers didn’t want to pay for land they couldn . farm. So the
lakes were meandered and left unsold, but were still public
land subject to survey and disposal when and if they dried up,
or if the government chose to survey and sell them. Sur-
veying a body of water wasn’t very practical until after it
dried up, for whatever reason. The States tried to claim lakes
under the Swamp Lands Act, but the claims were rejected
because they weren't “swamp land,” nor "overflowed,” under
the meaning of those acts. TR&position was that shallow
lakes, ponds, and marshes were to be surveyed whenever the
Commissioner chose to approve a survey, because they were
smotHiavigablet
Aetof MaY 1871796 Pherefore, the abutting owners could not
own them in common to the center of the stream. Since the
government had merely meandered them to segregate them
from lands being sold, the adjoiners could not and did not
have any riparian rights.

In retrospect, knowing the basis of the elimination of these
small lakes from land sales, the argument was valid. Ironi-
cally, the 1851 and 1855 Manuals had lowered the size of
lakes to be meandered to 25 acres, but then cautioned that
“shallow ponds, readily to be drained, or likely to dry up, are
not to be meandered.” Perhaps John Moore harbored doubts
about the validity of the contention that dried-up meandered
lakes would remain public land, The survey of some of the
more important dried-up lakes will be mentioned herein as
they occurred. With very few exceptions, only lakes that were
completely dried up were surveyed.

Minnesota was admitted to the Union on May 11, 1858, 11
Stat. 285, with its present boundaries.

The Acts of May 18, 1858, 11 Stat. 289-290, pertain to
California. The first act makes authenticated copies of the
Surveyor General’s records admissable as evidence in a court
of law. The second act makes it a crime to falsify documents to
establish land claims, which was precipitated by persons
faking papers and documents in attempts to enlarge or estab-
lish claims under Spanish or Mexican laws.

The Act of May 29, 1858, 11 Stat. 293, extended the public
land laws and surveys to the lands east of the Cascade Moun-
tains in Washington and Oregon territories. In late 1858,
David P. Thompson, Deputy Surveyor, extended the Wil.
lamette Baseline across the mountains to the southeast cor-
nerof T.1 N., R. 32 E., and ran the Columbia Guide Meridian
north for 25 miles. The large area east of the Cascades was
finally being opened for survey and settlement.

The 1858 Annual Report indicates that 20,000 miles had
been surveyed during the year in Kansas-Nebraska, the so-
lar compass was being used on all surveys in New Mexico,
and all land offices had been ordered to police the public
timber lands and stop the stealing of timber, especially pine,
from the public domain. Timber thefts were particularly
great in Wisconsin, Minnesota, and parts of Florida.

On July 23, 1858, Hendricks issued Special Instructions to
a County Surveyor in Michigan for the survey of some islands
inThunder Bay. The letter contains the following statement:

“I would inform you in reply, that upon the terms pro-
posed you can proceed to survey those islands and for

ere not stréams as deéfined bydeerSopthie-—"

your guidance in the work I herewith enclose a copy of
the Instructions that® e issued some years ago to the
United States Deputy wurveyors in the District of Illi-
nois and Missouri and which instructions are applicable
to all of the other Surveying Districts.”

The Instructions referred to are those by Loughborough in
1856. The 1855 Manual contained some instructions and
field note examples for the survey of islands. The 1856 In-
structions, page 33 {85] and [86], are better written and
pasier to understand concerning island surveys, but the let-
ter does not mention the 1855 Manual and implies that the
1856 Instructions are applicable in full to all surveying dis-
tricts. Perhaps it was meant to be only so in relation to island
surveys. Incidentally, the authority for this survey was re-
voked because the County Surveyor wanted half interest
ownership of the islands from the applicants in payment for
doing the survey. The Commissioner considered such
arrangements illegal.

On August 12, 1858, Hendricks wrote to a man in Ohio who
reported a hiatus, 40 to 50 rods wide, between T. 10 N., Rs. 1
and 2 E., Michigan Meridian, and wanted the strip surveyed
so he could buy it. The man reported two separate and dis-
tinet range lines. Hendricks refused the request on the
grounds that the original survey plats did not show any
unsurveyed strip; therefore there was none,

On February 7, 1859, Surveyor General Henry M. Rector
in Little Rock, Arkansas, resigned. The Little Rock office was
closed on March 12, 1859, and the records were furned over to
the Register and Receiver of the Land Office for safekeeping.
In 1876, many of the Arkansas records were in the Washing-
ton office being properly filed and organized; the remainder
were in Little Rock.’ Donaldson reported that the Register
turned over the Arkansas records to the State in 1861 during
the Civil War.

Oregon was admitted to the Union on February 14, 1859,
11 Stat. 383, with its present boundaries.

In August 1858, the west boundary of Minnesota was sur-
veyed south from Big Stone Lake by Chauncey Snow and
Henry Hutton to the Jowa line, under contract with the Com-
missioner. Iron posts were used in places on that boundary.

In 1859, the paraliel of 43° 30’ latitude, the south boundary
of Minnesota, was extended west into the Dakota Territory,
under contract with the Surveyor General of Wisconsin and
Towa, and township boundaries north of that line were sur-
veyed, which began the surveys in a virgin area.

On October 18, 1859, Samuel A. Smith, a politician, be-
came Commissioner of the GLO, replacing Hendricks. In the
1859 Annual Report, Smith discussed the proposed Home-
stead Law being debated in Congress. Rumors of this law,
which Smith opposed, were greatly reducing land sales.

On February 23, 1860, Joseph 8. Wilson, who had been
Chief Clerk in the GLO until his appointment, replaced
Smith as Commissioner of the GLO.

The Swamp Lands Act was extended to the states of Minne-
sota and Oregon by the Act of March 12, 1860, 12 Stat. 3.

fNotie-of the states admitted after this date are "swamp land
states.”

On October 27, 1860, Wilson wrote the following letter in
regard to dried-up lakes:
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Commissioner of the GLO. Wilson returned tot!  osition of

£ Chief Clerk in the GLO.

? new Surveyor General in St. Louis, that no appropriation had
been made for the operation of his office and it would prob-
ably have to close by the end of June. On September 15,
Cuddy was notified that $6,800 was allotted to him “for
preparing the records to be turned over to the States.” Cuddy
“ operated for the next two years on “slush fund” moneys.
On February 17, 1862, the Supreme Court of the United
§ States rendered the final decision in the case of Johnston vs.
.4 Jones, 66 U.S. 117, which involved a dispute over the division
and ownership of lands formed by accretion along the water-
- front in Chicago, Illinois. Bhe court ruled that the accretion
2 should be divided along the new waterline in proportion to
the original holding along the old. The case is the basis of the
= apportionment of frontage” rule, the method used today
4 when applicable. The rule is well described in Sections 7-58
“*and 7-59 of the 1973 Manual.
OnMarch 3, 1862, John A. Clark, Surveyor General of New

-} Mexico, fled from Santa Fe because it had been invaded by
_1Texas soldiers of the Confederacy. Clark packed up most of

the records, except some of the Spanish Archives, and sent
lthem to Fort Union. He returned to Santa Fe on May 20,
/1862, and found almost everything in good order; the Texans
“had taken most of the furniture but had left the records
| unmolested. .

[ By Sec. 4 of the Act of March 14, 1862, 12 Stat. 369, Nevada

was made part of the California surveying district under the
- Surveyor General in San Francisco. The office in Carson City
' was closed after operating only six months. Confusion in the
/Nevada surveys followed.

The Act of May 15, 1862, 12 Stat. 387, created the Depart-

}ment of Agriculture, which would one day take administra-

tive control of large areas of the public lands, and, in some
-~ cases, survey parts of those lands. .

The Homestead Law was enacted by Congress on May 20,
41862, 12 Stat. 392. The law applied to persons over 21 years of
Aage, "who has never borne arms against the United States
Government or given aid and comfort to its enemies.” The
r3homesteader could acquire patent to 160 acres, upon proof of

fsettlement and cultivation, conforming to legal subdivisions,
after the lands had been surveyed. An original township

gsurvey in Nevada in 1948 was executed to allow patentona

Jhomestead, filed on in 1923. The homestead patent could not
Yissue until the land was officially surveyed. Patent to sur-
veyed homesteads could be accelerated by a cash entry pay-
tment of $1.25 or $2.50 per acre. Although the Homestead
4Law was amended many times in later years, the basic law
remained the same; 160 acres of agricultural land was given
to anyone who would settle on it and plant a crop there. The
aw greatly increased the need for extension of the rectangu-
lar public land surveys,
ECREACEGEMuy 30, 1862, 12 Stat. 409, was entitled “An Act
i’lzo reduce the Expenses of Survey and Sale of the Public Lands
n the United States.”

Sec. 1 of the act states that contracts for surveys would not
Jbe binding on the United States until approved by the Com-
!-missioner of the GLO. Great delays in execution of the field-

work resulted because of the lapse in time between a contract
jbeing negotiated by a Surveyor General, transmittal to and

On June 20, 1861, Edmunds notified William Cuddy, the.
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approval by Washington, urn to the Surveyor Generai,
and then finally a party outfitted and sent to the field. The
fieldwork was usually executed the following field season,
perhaps a year or more after the initial signing of the con-
tract. But all subsequent contracts were approved in
Washington until the contract system was abolished in 1910.

Sec: 2 of the act made the 1855 Manual of Surveying In-
structions part of every contract. The Manual, Special In-
structions of the Surveyor General, when not in conﬂict with
the Manual, and Instructions from the Commissioner, were
also made part of the contracts. Thus, in theory at least, the
conflicts between the 1855 Manual and the 1856 Instructions
for Illinois and Missouri, were eliminated by law. The 1855
Manual was the controlling document and the Surveyors
General could not issue instruetions in conflict with it. But,
as previously noted, the1855.Manual contained no instruc-
tions ok restoration of lost corners and subdivision of sect
tigns, Those rules continued to be formulated by the Commis-
sioner with little consistency.

Sec. 3 gave the Commissioner full power to establish sur-
veying fees within the maximum allowed and aiso required
that the cost of surveying and platting private land claims be
paid by the claimant before a patent could be issued.

Sec. 4 combined Utah and Colorado into one surveying
district under the Surveyor General of Colorado; it also com-
bined Nevada and California, as previously noted.

=Bee: 8-gave the Surveyor General of New Mexico the addi-
tmnal duties of Reglster and Receiver. He was then in effect
the'entire land office i in that large territory.-

Sec. 10 of the act provided for the first of the “deposit
surveys.” Settlers wishing to speed up the surveys could
apply and deposit a sumn sufficient to pay the cost. The Sur-
veyor General could then survey the township at the expense
of the settlers; however, not many settiers chose to pay the
costs this would incur,

The Actof June 14, 1862, 12 Stat. 427, was entitied “An Act
to protect the Property of Indians who have adopted the
habits of civilized life.” The act provided for protection of
those Indians who had received an allotment of tribal lands
according to treaty stipulations, The Indian agent was to
protect the allottee from trespass, ete. Nothing was said
about how the agent was to determine the boundaries of an
allotment and thus prove a trespass occurred. The method of
surveying allotment béundaries was not spelled out by sta-
tute until the Act of April 8, 1864.

The Actof July 1, 1862, 12 Stat. 489, added another duty to
the hard-pressed Surveyors General. The act was the huge
railroad land grant to subsidize the construction of the Union
Pacific and Central Pacific Railroads from the Missouri River
to the Pacific Ocean. A right-of-way 200 feet in width on each
side of the track and all odd-numbered sections for 10 miles
each side of the track were granted. The grant did not apply to
mineral lands. If necessary, the railroad was given the right
of eminent domain (they could condemn private lands). Sec. 7
of the act required that the lands be surveyed as soon as any
portion of track was completed.

This act and subsequent, similar, railroad grants placed a
heavy burden on the surveyors. It also caused the partial
survey of many townships. The act is very long and complex,
prohibiting a synopsis here. For full details of this and other
railroad grants, the acts themselves should be reviewed.



October 8, 1862, Thomas A. Townsend, the Surveyor
General at Dubuque, suddenly died. James = Edmunds
directed Isaac N. Higbee, the Chief Clerk to uperate the
office, but Higbee could not approve surveys or enter into
contracts. The law did not allow for an "acting” Surveyor
General. Highee conducted the business until Henry A,
Wiltse was appointed to the post on January 29, 1863.
_%..akbe Act of February 24, 1863, T2 Stat. 664, established the

T Territory of Arizona and the office of Surveyor General. All of
éthe New Mexico Territory lying west of the present Arizona-

! New Mexico boundary, including part of present Nevada,
ipwas included in Arizona Territory. Levi Bashford was
appeinted Surveyor General in August 1863 and opened an
office in Tucson on January 25, 1864. Apparently he never
, executed any surveys for there is no record of any. The

Appropriations Act of July 2, 1864, 13 Stat. 344, attached
Arizona to New Mexico under Clark at Santa Fe. Bashford
was terminated and closed the office on July 4, 1864. The
same act attached Nevada and Idaho to the Colorado sur-
veying district and made Montana part of the the Dakota
surveying district.

Some confusion may have resulted. Colorado was so remote
from Nevada that John Pierce in Denver could hardly con-
tract for surveys there. Plats of Nevada surveys were
.5 approved by Lauren Upson, Surveyor General of California,
B from 1864 to 1866. -

"~ The Actof March 3, 1863, 12 Stat. 754, required the Presi-
dent to reserve lands for townsites on rivers, harbors, and
other prospective centers of population. The townsites were

lots of suitable size.” This act was the origin of the so-called

“Presidential Townsite”, now codified in 43 U.S.C. 711-712.

The first townsite surveyed and lots sold under this act was

the Townsite of Port Angeles in the present State of Washing-

ton.

{ The Act of March 3, 1863, 12 Stat. 808, established the
Territory of Idaho, and included the area which is now the
States of ldaho, Montana, and Wyoming. No provision was
made for surveys.

] On March 24, 1863, Edmunds replied to John Cross, Coun-

ty Surveyor of Page County, Iowa, on how to subdivide sec-

tions, Edmunds stated that the center quarter corner should
be at the intersection of centerlines run between original

* quarter-section corners, with the exception of sections on

exterior boundaries or where the sections were otherwise not

normal. This letter was the first step away from the method
used according to the 1856 Instructions.

On June 29, 1863, the following letter was written, prob-
ably by J. H. Hawes, who was the Principal Clérk of Surveys,
in regard to the restoration-of lost corners.

General Land Office
D. W. Maxon, Esq., June 29th, 1863.
Cedar Creek, Washington, Co., Wis.

Sir:
__% Your letter of the 12th inst., asking for information as
% to the proper mode of establishing lost corners of the
public surveys, etc., is received. As stated in my com-
munication of the 2d inst., this office does not assume to
exercise any control over the surveying operations of
county surveyors.

At

|
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to be surveyed by the government into “urban and suburban.

For the information of surveyors who may be caiiea
upon to re-establish lc  orners of the public surveysor
subdivide sections, the following general principles,
based upon the laws of Congress and the regulations of
the land department in accordance therewith, may be
stated:

1st. Section and guarter section corners as estab-
lished by the government survey, must, by law of Con-
gress, stand as the true corners.

2d. Missing corners must be re-established at the
identical point where the original posts were planted by
the U.8. deputy surveyors.

3d. The legal presumption is, in the absence of any
evidence to the contrary, that lost section and guarter
section posts were originally established at the dis-
tances indicated in the field notes.

4th. Haif quarter section corners must be established
equidistant from the section and quarter section posts.

The first proposition above is in accordance with a law
of Congress approved February 11th, 1805, To divide a
section into quarters a right line should be run from the
guarter section posts in one section line to the corre-
sponding quarter section post in the opposite section
line, even though one or more of these posts may have
been established nearer o one section corner than the

_ other, thereby giving to one guarter section more than

160 acres and to another less.

The second proposition grows out of the first, and is in
accordance with the laws of Congress. It is the duty of
the surveyor to re-establish missing posts in the exact
locality where they were originally placed in the gov-
ernment survey. The proof of locality first sought to be
obtained should be the "witness trees,” or any other
means of identification contained in the field notes, and
next, clear and unquestionable testimony of any other
kind. If no bearing trees, or other evidences in the fieid
notes or elsewhere exist, by which the locality of the
missing posts can be identified or determined in the
field, then, as stated under the third head, the legal
presumption is, that the missing section or quarter sec-
tion corners were originally established in conformity
with the distances expressed in the field notes, and the
surveyor should so re-establish them.

Extinct quarter section corners, except on fracnonai
section lines, when they cannot be identified as above,
should be re-established equidistant between the sec-
tion corners, in a right line between the nearest noted
“line trees” each side of it, if there are any, but if none
are found, then in a right line between the section
corners, Extinct quarter section posts on section lines
which close on the north and west, boundaries of
townships, should be re-established, according to the
original measurement there of, at 40 chains from the
last interior section corner.

Extinct section corners may be re-established by run-
ning a right line between the nearest noted "line trees”
north and south and east and west of the lost corner, if
there be any such trees within the distance of the
nearest quarter section, or section corners; but if no
“line trees” be found, then between the nearest quarter
section or section corners, and at the point of intersec-
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stand as the true corners they were intended to desig-
nate, even though the intervals do not corre  1d with
the measurements in the field notes.

2d. All boundary lines of legal subdivisions which
shall not have been actually run and marked in the
field, shall be ascertained by running straight lines
from the established corner to the opposite correspond-
ing corner.

It will be seen from the foregoing rules that the cor-
rect mode of dividing sections is by running straight
lines from quarter post to opposite quarter posts, the
common center being determined by the intersection of
the lines s0 run. Great care should be taken in running
such subdivisional boundaries to first identify the ex-
isting corners as the true original corners established
by the U.S. surveyor.

Very respectfully, etc.,
Joseph 8. Wilson,
Acting Commissioner.

An identical letter was sent to L. M. Dyer at White Hull,
Green County, Illinois, on April 13, 1864. Although signed by
Chief Clerk Wilson, they were no doubt written by J. H.
Hawes, Principal Clerk of Surveys. ‘

The Actof April 8, 1864, 13 Stat. 39, was entitled "An Act to
provide for the better Organization of Indian Affairs in Cali-
fornia.” The main part of the act deals with Indian reserva-
tions and affairs in that State. But Sec. 6 of the act states:

“That hereafter, when it shall become necessary to sur-
vey an Indian or other reservations, or any lands, the
same shall be surveyed under the direction and control
of the general land-office, and as nearly as may be in
conformity to the rules and regulations under which
other public lands are surveyed.”

This section is now codified in 25 U.S.C. 176.

The act clearly places the survey of Indian and other res-
ervations under the regulations and methods of the regular
public land surveys. After passage of the act, the boundary
surveys were made under contracts with the Surveyors
General or under contract with the Commissioner of the
GLO. When township, sections, and section subdivisional
lines were surveyed within reservations, it was nearly al-
ways by contract with a Surveyor General, except for those
made in the Indian Territory (Oklahoma).

On April 28, 1864, Edmunds wrote to the Chairman of the
Committee on Public Lands. He was proud of a departure
from the rectangular system in mountains and valleys, done
in accordance with Sec. 4 of the Act of March 3, 1853, 10 Stat.
2:114, which allowed such departure; he recommended the
idea.

Edward F. Beale in California had contracted for the sur-
vey of lands around Honey Lake in California and in the
Humboldt River Valley in Nevada. These were deemed to be
“lands fit for agriculture” and were also along the route of the
Pacific Raiiroad. Mineral lands and lands “unfit for cultiva-
tion” were precluded by law from the surveys. Desert moun-
tains certainly were unfit for cultivation and may have con-
tained minerals as well. How were the surveys to be extended
into Honey Lake and Humboldt Valley? Using the provisions
of Sec. 4 of the 1853 law, Beale told the deputies to run an

135

offset by traverse lines. The Fourth Standard Parallel North
was extended into Honey ke by 52 miles of traverse along
the eastern base of the Sierra Nevada. The Sixth Standard
Parallel North was extended easterly for 115 miles by
traverse around the base of the mountains into Humboidt
Valley. But, no corners were established along those traverse
lines. Ironically, the Commissioner would not allow a $1,725
payment for those 167 miles of “line” because of no corners
being set to monument them. That didn’t make the deputies
very happy, nor the new Surveyor General, Lauren Upson.
Had corners been established, perhaps payment would have
been allowed.

AeThstance is known in which traversing the base of
mountains was later used in California and Nevada, but the
method was used in New Mexico, at least in 1873. There &
wpmitydesline’ (actually a traverse) was run along the base
of the mountains and fractional lots returned against the
meanders as though the mountains were similar to a lake.
Where the section lines intersected the base of the moun-
tains, “Fractional Section Corners” (marked FS) were set and
the meanders run between them. Careful research has not
found a law specifically approving this procedure; perhaps
the Committee on Public Lands didn't consider it necessary
or if a law was recommended, Congress declined to enact it.

The Act of May 26, 1864, 13 Stat. 85, established the Terri-
tory of Montana, greatly reducing the Idaho Territory, and
authorized appointment of a Surveyor General for Montana.
But on July 2, 1864, Montana was attached to the surveying
district of Dakota. No Surveyor General was appointed until
1867,

0% Tune 1, Y864, Commlssmner Edmunds issued instruc-

= tions to the Surveyors General relating to the surveys that

updated the 1855 Manual in many respects.

The main changes by item number were:

7. Small islands were to be surveyed at cost to the apph«
cant and procedures were given for obtaining such
survey.

8. Notes and procedures were to be kept for determining

“swamp lands.”

=9z Nongnavigable rivers were to be meandered alongonly
one bank, the right bank if possibie.

10. Increase the size of lakes to be meandered to 40 acres;
long narrow lakes were not to be meandered and pay--
ment was not to be allowed for measuring across or
offsetting around-a lake,

18. Correcting back on true line is to be by bearing instead,
of a change in variation.

20. Prescribes closing limits and limits on length of sec-
tion lines in clearer form than the 1855 Manual.

>These instructions ormanual modifications were reissued

871 mthe same form and are included in the Appendix for

full review.

The Act of July 1, 1864, 13 Stat. 343, placed the coal lands
that had been reserved since 1841 on sale by legal subdivi-
sion at a minimum price of $20 per acre. Sec. 2 and the
remainder of the act are general townsite laws pertaining to
townsites on the surveyed or unsurveyed public lands. Town-
sites up to 640 acres with boundaries conforming to the rec-
tangular surveys were authorized. It is probable that most of
the townsites on public lands were made under this act. It is
codified in 43 U.S8.C. 713-717.



r—

1
|
|

]

N

1985 18.3 7. 7.6 514,90
1987 48,4 10.% 9.2 708.0
1988 379.9 42.2 34 10.8
1989 263.0 1.7 £9.5 27.4
1990 304.0 12.7 6.6 0.0
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1687 204,00 185,00 1.167.90 230,60 223,50 298.00  305.00  17Z.00  129.90
1568 229.00  NT.00 0 224.00 1,859.00 3,13¢.05 2,839.00 2.799.00 1,346.06 458,90
1445 23100 293.00  261.00 1,295.60 C694.00 1,222.00 2,395.00 1,021.00  312.00
$1370  252.00 172,00 184.00  229.00  229.00  6OS.00 931,00  670.00  205.00
$1970 2,147.00  T2T.00 L7500 216,00 22000 262,00  25%.00  180.00 10000

1972 473200 1,229.00 1,418.00  645.00 332,00, 494.00  257.00  151.00  199.00
1973 180.00 222,00  228.00  984.60 2,654.00 5,512.00 6,195.00 95,933.00 1,329.00
AT 530.00  479.00 225,00 33100  235.00  559.00  510.00  290.00  121.00
T18T5 143,00 163.00  207.00 221,00  475.00 2,144.00 -2,968.00 1,750,080  477.00

197¢ 189.00  177.00  168.00  187.00 1,174.00 574,00 1,204,00  872.00  2¢0.00
41877 232.00  197.00  161.00  210.00 216,00  241.00 608,80  322.00 . 142.00
J187% 187.00 2,009.00 5,943,060  258.00 1,837.00 10,390.00 3,081.00 1,035.00  320.90

1978 00.00 268.00 754,00 3,695.00 3,071.00 5,053.00 6,281.00 2,960.00 1,281.00
Siigﬁﬁ 311,00 37200 300.00 1,466.00 3,072.00 2,701.00 3,848.00 I,742.00  879.00
18l 354.00 23100 244,00 230.00 283,00 763.00 1,280.00  580.00  230.00

1982 208.00  233.00 1,842,00  448.00 1,405.00 2,642.00 1,945.00 1,210.00  388.00

1983 (,832.00  486.00 1,627.00 1,164.00 2,895.00 5,229.00 4,265.00 3,208.00 1,180.00

51?84 1,206.00  527.00 4,146.00  $46.00  579.00 815,00  922.00  57S.00 18000
1985 535.00 585,00  580.00 2,371.00 2,399.00 5,155.00 3,361.00 2,147.00  §48.00
1985 509.00  944.00 1,090.00  350.00 1,509.00 2,380.00 1,715.00  60%.00  270.00
]1987 242.00 43000 31700  446.00 1,037.00 2,685.00 3,104.00 1,339.00  400.00
1388 308,00  247.00  252.00  580.00 1,589.00 1,125.00 1,785.00 1,215.00  372.00
1989 183.00 186,00 191,00  327.00  483.00 1,158.00  583.00  232.00  118.00

11991 194,00 287.00 77400 1,811.00  T14.00 6,408.00 3,674.00 1,615.00  557.00
71492 235,00 245,00 1,864.00  891.00 2,325.00 2,742.00 3,018.50 1,429.00  811.00
‘31993 158,00 595.00  339.00 13,470.00 7,867.00 5,153.00 4,864.00 2,296.00  718.00

}1990 238.00 291,00 1,171.00  Z08.00  225.00  Z47.00 414,00 250.00  113.00 -

ROTALS 36,280.50 30,329.00 64,192.00 90,966.00114,377.00163,402.00166,428.00 85,423,909 30,989.70
ganthly Averages:

! fct Rov Dec Jan Feb ¥ar Apr Hay Jun
% 47,91 374,43 T92.48 .1'137-98 1,429,701 2,042.53 2,080.3% 1,087.79  376.12

jﬂ Year {Monthly) Average Overzll: 928.83
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River - 31a. 494%

Tear Qe oy Dec Jan Feb Har Apr Hay Jun Jul Aug Sep
113 LEGE 25500 340.00

90t 542,00 501.00 Z2.574,00 380,00 1,319.00 L,010.00 1,065.00  432.00  257.00  593.00 1,00%.00  743.00
1 315,00 375,00 278,00 Z,281.00 3,374,000 3,725.00 6,023.00 3,894.00 1,229.00 1,461.00  602.00  386.00
D8L6 LLAI0.00  453.00  309.00 15,990,500 4.487.00 8,380.00 4,310.00 1,772.00 820,00  £59.00  692.00  94C.00
22 3L MO0 200 1.B12.90 1,575.00 1,196.0C 2,402.00 1,206.00 478,00 47300 450,00 7298.90
il 500 4400 29700 27500 446D 2,039.0C  37h.0D 3T6.00 9300 367.80 3%2.06 19409

Ll BEEI0DMEET 439550 ZRAOT 86900 16300 3,638.00 1,233.00 27800 3,2%6.00 1.512.00  803.0¢
el e300 4R 0D IZENE BTN S016.00 2,803.0¢ 2,124.00 1,828.000 441Gy 38500 480.30 23300

. Seu.Gh 2430300 31800 .00 363,00 3500 318.00  230.00  224.00  49%.00 3.607.00 1,078.00

i 1300 21800 4Th.00 . 392.90 1,041,00 1,994.00 1,911.00 319,00 389.00  330.00  492.0C  247.00
S 436,00 1,006.0¢ 3,262.00 272,00  500.00 1,295.00 1,225.00  639.00  247.00  351.00  882.00 1,852.07
it 176,00 195.00  222.00 1,137.90  S526.00  966.00 3,162.00 1,095.00 38400  245.00  263.00  197.40
RYE 405,00 294,30 4700 20300 227.00  967.00  640.00  260.00  185.00  259.00  §72.00  893.90
I 5190 135.00 376,00 239,90 269.00 1,305.00 4,245.00 2,013.00  465.00  328.00 33300 327.00
183 223,60 213,00 2%0.60  350.00 4,550.00 Z,300.00 Z,159.00 1,308.00  528.00  338.00  435.00  616.00 -
1328 236,00 262,60 25100 Z219.90 628,00  819.00  658.00  5O7.00  2h4.00 301,00 381.00 23100 {
1328 418,60 26700 224.00 271,00 279.00  663.00 1,714.00  436.00  203.00  309.00 1,096.00 1,022.00
(X 139,63 28000 2300 297.00 67300 1,749.00 1,660.00  B83.00  -282.00 544,00 941.00  261.89
PEILOLVIDLLOE 88300 L,082.60 139,00 Z,550.00  81e.0G %,300.00  983.00 26400 310,09 944,00 1.207.00 i
32 TN HEAT O IS300 0 T08.00 5.929.80 3,489.00 3.143.00 1,188.50  435.00  €80.30  816.00 05.H
ISEE 423,80 788,00 23400 261,00 50400 1,59%.00 1,168.00 936,00 522,00 47400 453.00  382.0¢

L8 LG 204006 210,00 24G.00 24500 411,00 3900 198.00 121,00 i7RL0D TELLOC 423.09
A0 M0 23900 859,00 2,291.00 2,575.00 3,150.00 1,087.00 664,00 22800 3h6.0¢  B13.Q0
315,00 221,00 1,934.60 1,934.00 3,209.00 1,134.00  3%6.00  234.00 38400 475.00

232.00 369,00 4,296.00 3.454.00 3,440.00 1,228.00  386.00  287.00  274.00  Z45.00
1438 212,00 211,00 233.00 Z,077.00 828,00  439.00 182,00 251.0G  397.00  385.00
1338 199.60 216,00 346,00 1,358.00 1,902,00 513,00 157,00  129.00 361,00  226.00
1940 2,999.00 240,00 3BO.GO 912.00 9200 438,00  222.00 220,00 340,00 433.00
RIS 700.00 3,33G.00 2,995.00 6,335.00 4,794.00 5,047.00 1,365.00  663.C0  393.00  566.00
SV, 32200 9%4.00  ©23.00 1,281.00 Z,292.00 938,00 284,00 216,00  393.60  Z86.00
34l 210,00 500.00  9i1.00 2,786.00 1,653.00 606,00  ZI1.00  185.00 38300 327.00.
i34 250.00  205.00  147.00 1,183.00 1,327.00  §30.00  Z51.00  1B4.00  Z62.00  388.0C
18 IEEGE 17300 54500 183800 Z.873.60 1.158.00  Ze6.00  Is3.00 RM4L00 i9T.0E
Y 801,30 I€.00 245,00 489.00  38L.80 z38.00  10%.00  173.00 60800 I1.81Z.00
xee 29500 324000 435.00 57200 4B3.00 3300 17000 103.00 37200 0 686.0C
indh §62.00  268.00  C3T4.00 1,074.00 3,136.00  803.00  210.00  207.00  265.00  120.00
1948 208.00 1,856.00  987.0C 2,415.00 2,754.00 1,237.00  467.06 534,00  603.00  238.0¢
1536 152,00 2:19.00  3i2.00  575.00  562.00  230.00  116.00  220.00  214.00  176.00
195! 923.00  169.0¢  192.00 243,00 328,00  373.00  118.00 112,00 1,064.00  248.0C {
1952 225.00 6,245.00 725,00 2,25%.00 5,184.00 2Z,252.00  §72.00  Z36.00 434,00  232.00
1953 152,00 257.00  216.00 1,157.00  596.0C  330.00  201.00  289.00  233.00  104.00
1954 148.00  164.00  186.00 2,215.00  978.00  366.00  131.00  354.00  6BO.OC  283.00 J
1958 188,00 171,00 173.06 23300 21100 155.00  128.00  225.00 1.635.00  239.00
1956 121,00 2E5.00 38B.00  736.00  645.00 37100 121.00 13200 187.00 11.90
ezt 24506 TH4.00 92500 TE0.00  A17.00  300.00 T 320.00  187.00 i,048.00 352.W |
3E 06,50 18500 72:.00 3.137.00 3.515.00 1.828.00  407.00  L47.80 8800 3TL.W i
Sk P675.00  181.00 20300 3000 240.00 12750 TR0 22800 LL33L0e 21T L
176,00 Z,820.00 180800 93890 164400 B0 2200 i3LBE TR 1ML
I $62.00 182,00 195,00 339000 540,00 18800 10800 1300 28600 MLLEC : t
1362 206,00 1,124.00 2,154.00 1,723.00 3,%%9.00 1,188.00  3C.00  183.00  151.00  234.00
1363 203,00 249.00 1,288.00  783.00  900.00  298.00  104.00 78,30 1,031.00  925.00
1964 208.00 161,00 168.00  220.00  956.00  389.0C  138.00  279.00  634.00  800.0C
1985 5,377.00 1,862.00 1,410.00 1,685.00 3,381.00 1,483.00 356,00  397.00 521,00  233.00 t-
1488 $45.00 1,768,080  700.00 3.216.09 2.488.00  877.00  288.00  Z00.00  450.00  579.00
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8. W. quarters, desire the boundary line between them
established. The law in this case is plain, the 1@ must
be run from the Y post in the north boundary, and to
establish this line in pursuance of the law the surveyor
must cross the north half of the section.

- In the opinion of this office the corners established on
the section lines should govern the subdivision of sec-
tions, and the boundaries of all legal subdivisions
should be determine by running straight lines through
the section from one corner to its opposite corresponding
corner.

Your application. . ..

Very respectfully
Your Ob’t Ser’t !
J. M. Edmunds '

Commissioner

Although signed by Edmunds, these letters were un-
doubtedly written by J. H. Hawes, Principal Clerk of Sur-
veys. In them, Hawes correctly quoted and pointed out the
principles given by the Act of February 11, 1805, which spe-
cifically dealt with the subdivision of the old two-mile blocks
into individual sections and the subdivision of sections inte
half or quarter sections, the smallest legal subdivision at that
time. What Hawes completely overlooked was the Act of
April 5, 1832, which specifically stated that the “"contents of
quarter-quarter sections, which may thereafter (after May
1st) be sold, shall be ascertained as nearly as may be, in the
manner, and on the principles, directed and prescribed by the
second section” of the Act of 1805. The quarter sections are
also to be subdivided in the same manner as the sections were
subdivided. Butler was advocating the proper method of sub-
dividing a quarter section on different grounds—equity and
economy {only one mile of survey instead of two miles to
subdivide a given quarter section). Although equity and
economy are good reasons, even though the result be the
same, they were not the baais for the law, which was written
to settle boundary disputes by statute and end contentions.
Yet, as we see in this exchange, only 30 or 60 years later,
different individuals interpreted the law as they chose to
view it, rather than look to its roots for the answers. This
improper method of subdividing a normal quarter section
pervailed, as a general policy until 1871.

By Sec. 3 of the Appropriations Act of March 2,-1865, 13
Stat. 460, Nevada was reattached to the surveying district of
California. Upson was instructed to extend the surveys along
the line of the Pacific Railroad but received no money for the
work.

T the-Tatter part of March 1865, John A. (lark, Surveyor
General of New Mexico, took an inspection trip through Ari-
zona. He visited the area southwest of Pheoenix at the junction
of the Gila and Salt Rivers, On a conical hill just south of the
junction and south of the Gila River, a boundary monument
had been erected by the Mexican Boundary Commission in
1851, which marked the U.S.-Mexico boundary prior to the
Gadaden Purchage in 1853, Glaziveported.on May 24, 1865,
that he had adopted this monument as the initial point for the
Gile-and Salt River Meridian in Arizona, but he had no funds,
80 no surveys were run from that monument until two years
later.

On April 10 and April 20, 1865, John Pierce in Denver
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contracted with Joseph Clark. Deputy Surveyor, for the sur-
vey of the exterior bound s and subdivisional lines of the
Spanish Fork, Cow Creek, san Pete, and Deep Creek Indian
reservations in Utah. Clark began these surveysinJuly 1865
and completed them in October 1866. He first ran the exterior
boundaries, setting 2 monument every 20 chains, then subdi-
vided them into 40-acre tracts, again setting monuments
every 20 chains, the first of the Indian Allotment surveys
that were discovered. The reservations were not subdivided
into regular sections first, however, and in fact were not tied
to the rectangular surveys until three years later. Clark
reported that all the rectangular corners had been destroyed
by either time, weather, or the settlers.

On July 30, 1865, Anson G. Henry, Surveyor General of
Washington Territory, drowned when the steamship Brother
Jonathan struck the Point St. George Reef near Crescent
City, California, and sank. One hundred and ten people in-
cluding Henry were lost. The Olympia Office was operated by
E. Giddings, Chief Clerk, until Selucius Garfield was
appointed and filled the vacancy in April 1866.

In the 1865 Annual Report, Edmunds reported that since
no appropriation for surveys had been made, very few were
done except those in the Indian reservations, and what few
had been made, were done with leftover funds. He also re-
ported that the California-Nevada boundary had been sur-
veyed north from Lake Bigler, now Tahoe, and southeast for
102 miles along the oblique line, but that these boundary
lines were not acceptable to the GLO. The line north from
Lake Tahoe is still in dispute.

On April 9, 1866, the following instructions were sent to H.
M. Cankin at Greenville, Michigan, in reply to his request
about the proper method to be used in restoring lost corners.
These instructions were a stock answer being used at that
time in reply to such requests.

“The following examples will illustrate some of the
more difficult of the rules for restoring corners.
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corners B, C, D, E, and the quarter sections corners a, b,
¢, d. Fig. L



;When the rectangular surveys were extended thre. _n a min-
ing claim area, it was done in the normal manner without
regard to the claims themselves, which were then segregated
% from the sections.
Sec¢. 8 of the act reads:

*“That the right-of-way for the construction of highways
E over public lands, not reserved for public uses, is hereby
granted.”

This section is the basis of many thousands of miles of roads
gand highways built across the public domain. All that really
had to be done to acquire a highway right-of-way under this
act was to build one. Subsequent patents were automatically
subject to an existing highway across the land. If a State or

1 territory passed legislation accepting the grant and specified

the location and width of a right-of-way for highways, all’

- Subsequent patents were subject to it. For example, in 1871
q’the Dakota Territory declared by law a road right-of-way 66
feet in width along all section lines. All subsequent patents

were taken subject to that reservation. Sec. 8 of this impor-
tant act is now codified in 43 U.S.C. 932

Sec. 9 made reservation for construction of ditches and
canals across public lands, Miners were allowed to construct

“iditches to bring water to their claims. Further legislation on
)ditches and canals came in 1890,

Secs. 10 and 11 of the act allowed preemption and home-
stead on the agricultural lands in the known mineral areas if
]the lands were shown to be nonmineral bearing. This provi-
‘sion would later require mineral segregation surveys.

Sec. 16 of the act extends the rectangular system over the
1mineral lands, which had been excluded from survey since
1853.

The Act of July 28, 1866, 14 Stat. 339, legalized the metric
ssystem of measurements in the United States; however, as of

j1980, the metric unit has not been used in the Public Land
“Surveys in this country. .

Another Act of July 28, 1866, 14 Stat. 344, directed that the
4Surveyor General's office for Iowa and Wisconsin at Du-
dbuque, lowa, should be closed and moved to Nebraska with a

new surveying district to include Nebraska and Iowa. The
s losure had already occurred, as previously noted. Phineas
#iW. Hitchcock was appointed the new Surveyor General on
April 4, 1867; he got the furniture from Johnson in Dubuque
~and established his office in Plattsmouth, Nebraska, in June,
Eansas became a separate surveying district and the Sur-
-*veyor (General remained at Leavenworth.
On July 28, 1866, Edmunds issued a Circular to all Sur-
eyors General which amended Diagram B of the 1855
anual. The system of lot numbering was changed to that
still used today; the odd system of having two Lots 1 and two
ts 2 in a section was eliminated.
E}On September 1, 1866, Joseph S. Wilson again became
ommissioner of the GLO; he was the only Commissioner
ever to serve two separate terms in that office.
| On December 1, 1866, Wilson sent a Special Agent to New
brieans with instructions to recover the Louisiana records
from the State authorities, inventory them, and prepare lists.
LOn December 11, 1866, Wilson ordered Thornburgh to
ove the Nevada Office from Carson City to Virginia City.
Perhaps Thornburgh refused, because on May 27, 1867,
Jnson P.K. Safford became Surveyor General of Nevada and
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made that move.

wIfs January 1867, William H. Pierce, Deputy Surveyor,
began the survey of the Gila and Salt River Baseline in
Arizona, starting from the initial monument selected by
Clark. The surveys of township and range lines were ex-
tended from the baseline by Wilfred F. and George P. Ingalls,
under contract with the Surveyor General of California. The

.Arizona surveys were finally under way.

The Act of February 9, 1867, 14 Stat. 391, enabled Nebras-
ka to become a state and was admitted by Presidential Proc-
lamation on March 1, 1867, 14 Stat, 820, .

The Act of February 25, 1867, 14 Stat, 409, granted lands
for three miles on each side of a military road which was to be
constructed from The Dalles, Oregon, to Boise, Idaho. Again
as in the railroad grants, the Surveyor General had to survey
the section lines as soon as possible after-any portion of the
road was completed. This was just one of many such wagon
road grants.

The Appropriations Acts of March 2, 1867, 14 Stat. 440 and
457, provided funds for, and authorized, topographical and
geological surveys to be made in Nebraska, and between the
Rocky Mountains and the Sierra Nevada in California. These
geological surveys were made under supervision of the GLO
and were made by expeditions under the direction of Ferdi-
nand V. Hayden. In 1869, further explorations were autho-
rized, which were conducted by John Wesley Powell from
1869-1875. The Hayden and Powell surveys were the fore-
runners of the U.S. Geological Survey (USGS). B¥. this act, ~
Arizona was attached-to-the-California surveying district..

The Act of March 2, 1867, 14 Stat. 542, again authorized
the appointment of a Surveyor General for Montana Terri-
tory and made it a separate district; Soloman Meredith was
appointed on April 18, 1867, and subsequently established
the office at Helena. Commissioner Wilson had directed
Meredith to establish a Principal Meridian on Beaver Head
Rock about 12 miles north of Dillon, Montana. Instead, Mere-
dith established the initial point on a limestone hill, 800 feet
high, about 12 miles southwest of the junction of the three
forks of the Missouri River. The Principal Meridian and
Baseline surveys were begun by Benjamin F. Marsh in Au-
gust 1867. The Principal Meridian in Montana has no given
name or number; it is identified just as the Principal Merid-
ian, Montana, and controls all of the rectangular surveys

- within that State and none other.

Another Act of March 2, 1867, 14 Stat. 541, was another
law for townsites on the public lands. It is the basis of what is
now called a Trustee Townsite, and is codified in 43 U.S.C.
718-721. The maximum of 2,560 acres could be taken up by
legal subdivision as a townsite under this act. :

On March 13, 1867, Wilson dispatched a Special Agent to
Florida with instructions to gather and inventory the Span-
ish Archives on private land claims. On August 5, he ordered
the agent to get the Surveyor General’s records from the
State Register, inventory and list them, and then turn them
over to the U.S. Attorney for safekeeping.

On March 30, 1867, the United States purchased Alaska
from Russia, adding that huge territory to the public domain.

A slight softening of the former hard stand on dried-up
lakes occurred in 1867, as indicated by the following letter:



%o retain some water. RButthis.was the first admis...n by the
at-owners—adjoinin@anon-navigable«mnay. have
ripdrtan rights. This “temporary use” policy remained in
%ffect to the end.
2 After Wilson became Commissioner for the second time, J.
H. Hawes left the GLO. In 1867, he began writing his Manual
f United States Surveying and had it published in 1868.
Beveral inquiries were received in the GLO about the book
requesting a copy of it. Each inquiry received a reply which
enied at.first any knowledge of the work and that it was not
gn official publication and was not recognized as having any
uthenticity. Actually, the Hawes Manual is an excellent
_reference to the policies in effect while Hawes was Principal
‘Llerk of Surveys. Several of the same letters used in this book
#vere printed in Hawes' Manual.

The 1867 Annual Report indicated that after passage of the

F.ode Mining Law in 1866, the mineral States were organized
Into Mineral Districts by the Surveyors General. These were
‘not miners’ mining districts, they were simply geographic
areas set up by the Surveyor General for filing and recording
;Flrposes, and appointment or commissioning of Mineral Sur-
-veyors. Nevada was organized into eight mineral districts;
California was divided into nine districts.

- On June 10, 1868, Commissioner Wilson issued Circular

0. 22, detailing the process to be used in surveying small,
unsurveyed islands which had been omitted in the original
“jurveys. No change in policy was made; the islands were

eemed public land subject to survey and disposal. The appli-
cant had to deposit the money necessary to pay for the survey
.ynder the Deposit Survey Law of May 30, 1862, but received
}0 rights to the island because of such payment. These in-
-ftructions are given in the Appendix,

On July 13, 1868, L. M. Frierson of Booneville, Missouri,
ipplied for the survey of an island in the Missouri River.
j‘rierson alleged that the island had always beenin existence
but that at low water it was attached to the mainland which
was patented. Wilson denied the application and ruled that
jg:e island inured to the riparian owner because of the accre-
Fion which caused the connection. This decision is indicative
of the misunderstanding and confusion which prevailed with
Hespect {o riparian rights.
i The Act of July 25, 1868, 15 Stat, 178, established the
Territory of Wyoming. The territorial boundaries were the
Hame as the present State boundaries,
3 On August 22, 1868, Wilson entered into a contract with
and issued Special Instructions to Theodore H. Barrett, a
Erveyor from St. Cloud, Minnesota. Barrett was to survey

e exterior boundaries, township and section lines, and sub-
ivision of sections of the Sissiton and Warpeton Indian Res-
ervation, located west of Lake Traverse in the Dakota Terri-
bry, now South Dakota. Barrett surveyed the exterior
bundaries of the reservation first, then subdivided it into
regular townships and sections of the Fifth Principal Merid-
‘an. Barrett then subdivided the sections into 40-acre allot-
ents by the so-called “Three Mile Method”, as instructed by
the Commissioner, which simply means that he ran the north
one-sixteenth line, the east-west centerline and south one-
Ecteenth line across the section (three miles total) and set
e one-sixteenth section corners and center quarter corner
at equidistant positions. None of the north-south lines
Prough the section were surveyed. In every other respect the
J
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surveys were made in accoru..ace with the public land laws
on surveying,

This Three Mile Method of subdividing sections was used
only on Indian reservations. All reservations subdivided into
allotments were done by this method and variations of it
until about 1920. When subdivided into 40-acre ailotments,
the one sixteenth corners were usually referred to as "W
corner.” If subdivided into 20-acre allotments the one-sixty-
fourth corners were usually called "V3z corner.” The Bureau
of Indian Affairs (BIA) allotting agents devised a number and
letter designation for the corners around the exterior bound-
aries and interior corners of a section. Fig. 45 is a sketch
showing the system used to designate the corners and the
lines surveyed. Fig. 46 is the platof T. 119 N, R. 52 W, Fifth
Principal Meridian, Dakota, as surveyed by Barrett,

Be aware that if interior corners of sections subdivided in
this manner are now lost and are to be restored during a
resurvey, they must be restored by proportionate measure-
ment in the same manner that they were originally estab-
lished, not by the rules of subdivision of sections as required
by the 1973 Manual. More discussion of Indian aliotments
will appear as they occurred, especially after 1887,

On July 28, 1868, John A. Clark was commissioned Sur-
veyor General of Utah and opened the office in Salt Lake
City. Benjamin C. Cutler replaced Clark as Surveyor Gener-
al at Santa Fe on August 26, 1868. But Clark only stayed in
Salt Lake City until July 1869, at which time Courtland C.
Clements took charge of the Utah office.

On November 18, 1868, Wilson replied to an inguiry from
Silas Reed at Stanton, Missouri, on how to subdivide a section
two. The north quarter corner of the section had not been
established in the original survey and the north boundary of
the township had double corners. Wilson advised Reed to
survey the east-west centerline between the original quarter
corners (normal) and run the north-south centerline due
north from the south quarter corner to an intersection with
the north boundary of the township and establish the north
quarter corner at said point of intersection. Where the center-
lines had been run and would intersect is where the center of
the section would be established. Most other letters written
in 1868 on the same subject received similar replies.

Qi:December 24, 1868, in reply to W. P. Hobson of Savan- -
neh-Missouri, Wilson stated that whenever a meandered

- stream “entirely forsakes the former bed” then the land left =

exposed and the streambed were public land and subject to
survey and sale. This was a case of avuision of a stream, not
the drying up (reliction) of a lake, and the expressed opinion
was obviously contrary to law.

Wilson held very strong and somewhat biased opinions on
riparian rights. The 1868 Annual Report contains more than
ten pages on riparian rights in which Wilson very strongly
stresses his stand on the subject; it also indicates that dried-
up lake surveys were made at cost to the applicant, the money
was to be deposited before the survey would be ordered.

A letter dated March 11, 1869, addressed to Myron
MgcLaren, Mt. Pleasant, Michigan, advised McLaren to estab-
lish the quarter-quarter {one-sixteenth) corners of sections
against the north and west boundaries of the township (north
one-sixteenth and west one-sixteenth) “at precisely 20 chains
from the ¥4 posts,” placing the excess or deficiency in the last
quarter mile, All others should be placed at equidistant posi-



tory to the credit of the U.S, on account of the avvropria-
’ tion for surveying the public lands, the Cor.  sioner
] will forward at the earliest day practicable the neces-
sary instructions for survey in accordance with the pub-
lic land system.

- Lands of this class when surveyed become subject to
the operation of the homestead and preemption laws, or
after due notice by the local land officers, pursuant to
instructions from the Commissioner as contemplated by
Sec. 5, Act of Aug. 3, 1846, may be sold for cash to the
highest bidder and if not disposed of in this way will
% thenbecome subject to private cash entry, warrant, or
serip location

I have the honor to be
§ Very respectfully
Jos. S. Wilson

Commissioner

4 Copies of the decision were sent to George Landers and the
4 Rev. Van Raalte, but no “order” to Finkham was ever sent. In
June 1871, (then) Senator Ferry again inquired about the
7 matter. Willis Drummond replied that Lander must have
1 misunderstood the decision (very understandable) and senta
copy of the decision to Lander. Lander then again requested
the survey on September 4, 1871, but once again no order was
) issued. On February 14, 1872, in reply to another inquiry
from Ferry, Drummond declined to order the survey. He
explained that there were many cases pending before the
} Department in which the survey of lands, where the water

had receded, were contested on the grounds of riparian

- rights. Drummond had recommended to the Committee on
. Public Lands that Congress pass legislation on the matter of
drled -up lakes and relicted lands. Drummond thought that
" this class of lands should be granted to the States (similar to

. the swamp land grants). As far as can be determined, no
survey was ever made, and there was no indication that
Lander ever got his deposit back.

Oddly enough, in the above letter a pohcy change was
made-—to survey relicted land even though the water had not

} completely disappeared. The letter was also contrary to com-

mon sense. Wilson decides that Van Raalte had riparian

rights to a small strip of omitted land, between the meander
line and actual shore of the lake, but that he had no riparian
= rights to the relicted land in front of the old shoreline, even

though there was water remaining, the Black River, which

A was a stream, not a lake.
One other item of interest seems appropriate at this time,
Before any dried-up lake or island survey could be made, the
3 applicant had to “prove” to the Commissioner that the ap-
] plication was legitimate, such as the fact the island was
actually omitted and not formed by accretion or avulsion
x after the original survey, or that a lake was a!l dried up, not
4 just partly so. To submit such proof, a map was frequently
made by a local or County Surveyor at the request of the
_ applicant, and this map would be sent to the Commissioner
along with all of the affidavits. Nine times out of ten, the
& applicant would suggest that the survey be made by the
Surveyor who made the map for him. If the Commissioner
approved the application, he would then contract with the
Surveyor for the “official” survey and field notes. In this
" manner a great many County Surveyors and others became
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"U.8. Deputy Surveyors” and that title carried considerable
prestige among the local c.  :nry. If another application for
an island survey was made in the same county by someone
else, he would most likely hire the same "Deputy Surveyor”
to make the map to accompany the application; this map
would be nicely drawn, very similar to an official survey piat,
and signed by “John A. Doe, Deputy Surveyor.”

After examining all the evidence presented, the Commis-
sioner might reject the application and often sent the mate-
rials submitted back to the applicant. Years later, the map,
signed by "John A. Doe, Deputy Surveyor” would show up in
some litigation as being a “plat” of the survey of the island,
showing that so-and-so had title to it or at least color-of-title.
Sometimes it takes an abnormal! amount of research and
digging to find out where these phony “plats” originated
because the original parties are long dead, but when the
origin is found, it can settle a dispute in short order; the main
clue is that these “plats” were not approved by the Commis-
sioner or a Surveyor General. Also, do not be confused by a
marginal notation such as "Rec’d with Sur. Gen'ls letter,
June 10, 1873."

The Actof July 8, 1870, 16 Stat. 217, added sections 12 thru
17 to the Mining Act of July 26, 1866. By this act, placer
claims were added to the mining law. Placer claims could not
exceed 160 acres, were to conform to the rectangular surveys,
could be legal subdivisions of 40 acres, or in 10-acre aliquot
parts. Sec. 16 of this act repealed part of the Act of March 3,
1853, and directed that the rectangular system should extend
over all public lands, regardless of their mineral content, but
that “waste or useless lands” were not to be surveyed.

Sec, 16 concludes with these words and is now codified in 43
U.S.C. 766:

“Provided, That all subdividing of surveyed lands into
lots less than one hundred and sixty acres may be done
by county and local surveyors at the expense of the
claimants: And provided further, That nothing herein
contained shall require the survey of waste or useless
lands.”

This act officially allowed county and local surveyors to
subdivide public lands, when in actual practice they had been
subdividing sections since before 1830. It isn’t known when
the “District Surveyors” had ceased being appointed by the
Surveyors General. This act actually gave official notice of
something that had been routine for a long time, and espe-
cially so after 1853.

The stipulation that wastelands not be surveyed caused
further "piecemeal” township surveys. Many townships in
the West are incomplete because of this elimination of "waste
or useless lands” from the regular extension of the rectangu-
lar system.

By theActofs uly 11, 1870, 16 Stat. 230, Arizona was made
A separate surveying d1str1ct" John Wasson was commis-
sioned Surveyor General on July 12 but notifieation did not
reach him until November 5, 1870, when he opened his office
in Tucsen. He travelled to California, brought back the Arizo-

.na.records, and began contracting for surveys in that terri-
tory irr March 18715

On July 25, 1870, the Secretary of the Interior contracted
with Ehud N. Darling and Theodore H. Barrett for the survey
of the Chickasaw lands in the Indian Territory (now Oklahe-



&stablished the initial point of the Wind River Me..dian and
Baseline in Wyoming, which was established to control the
surveys in the Shoshone Indian Reservation. Miller surveyed

khe exterior boundaries, township, and subdivisional lines.

his system of surveys covers a small area in west-central
Wyoming; the remainder of the State is surveyed with refer-
Fence to the Sixth Principal Meridian.
On August 30, 1875, Charles L. Dubois, a Deputy Surveyor
under a contract dated August 12, 1875, with the Surveyor
4General of Utah, established the initial point of the Uintah
iﬂeradzan and Baseline, a meridian set up for the surveys in
he Uintah Indian Reservation, Dubois had executed many of
the surveys in the Indian Territory. The rectangular surveys,
ased on this initial point, are confined to a relatively small
rea in the northeastern part of Utah.

In the 1875 Annual Report, Commissioner Burdett re- .

orted that the GL.O had been organized into 11 separate
Eunsmns, each identified by a letter of the alphabet. The
divisions, assigned different duties and responsibilities in
The operations of the GLO, were as follows:

Division .
A — Chief Clerk (Communications, general business)
B — Recorder (Patents and related business)
C — Public Lands (Tract books, disposals, etc.)
D — Private Land Claims (Matters relating to private
claims)
} E — Surveying (Surveyors General public land sur-
veys)
F — Railroads (Railroad grants, wagon roads, etc.)
- (& — Pre-emption (Preemptions, townsites, Indian
J lands)
K ~— Swamp Lands (Administration of swamp land
grants)
; L — Drafting (Plats, maps, etc.)
M -— Accounts (Registers and Receivers; payments)
N -~ Minerals (Administration of mineral lands and

j laws)

The duties of the division "E” were given in detail as
follows:

Division E.
In charge of the principal clerk of surveys. This division
is charged with the supervision of all work relating to
3 the public surveys. Instructions to the surveyors-
general relative to the extension of surveys or the ex-
 amination and correction of erroneous surveyg are here
l prepared. All contracts for surveys by deputy surveyors
4 arehere examined and passed upon, and the adjustment
of accounts for surveying service made and submitted to
the Treasury Department for payment. All returns of
} surveys are referred to this division for examination as
to correctness, and after approval are filed in the divi-
sion. All records and correspondence relating to Indian,
military, light-house, live oak, or other reservations are
- in charge of this division.
To this division are also referred matters pertaining to
the establisherint of boundary lines, by astronomical
surveys, between States and Territories of the United
States.
The plats and field-notes of all surveys are retained on
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the files of this divisio.w, in charge of a principal
draughtsman, who supervises all work of draughting or
copying plats of surveys, and who compiles and prepares
the official map of the United States. There are in this
division more than 50,000 plats or maps of township and
other surveys.

If a division corresponded, the letter wouid be identified by
the alphabetical designation of the division, such as, "Letter
E, dated June 4, 1881."” In later years, there were minor
reorganizations of the divisions. Eventually, Divisions “P”
and "O" were added. The surveying division was always "E.”

Burdett also requested funds for the purchase of iron posts
or quarried stone monuments to mark the public surveys.
The loss of corners in the Plains States and California was
very great. He thought the monuments should be set at
alternate section corners or at least, at every township corner
to preserve the surveys.

In a letter to Richard S. Hall, Oconto, Wisconsin, dated
February 9, 1878, Hall was advised to restore lost closing
corners along the north boundary of a township at propor-
tionate distance from the corners controlling the township
line. Prior to this time, surveyors had been advised to place
the closing corners at record distance (usually a short dis-
tance) from the controlling or regular corners.

On June 24, 1876, James A. Williamson was appointed
Commissioner of the GLO.

The Civil Appropriations Act of July 31, 18786, 19 Stat. 102,
provided that the initial points of the rectangular surveys
could be established by triangulation; however, none were so
determined in the continguous 48 States, The act also
abolished the Office of Surveyor General in Kansas, which
was closed June 30, 1876.

The Act of July 31, 1876, 19 Stat. 121, requiréd that rail-
roads had to pay for the costs of surveying the lands to be
conveyed under their grants. An accurate account had to be
kept of the costs of survey and patent could not issue until the
cost was paid into the Treasury. The Commissioner had been
charging the railroads, the railroad companies appealed, and
the law was passed, backing up the Commissioner.

Commissioner Williamson issued his first Annual Instruc-
tions to the Surveyors General on August 23, 1876, which
were very lengthy; they made several changes in policy and

. procedures. In succeeding years, they were referred to in

much the same manner as were circulars.

Among other things, the instructions listed the order of
priority in the surveys in accordance with the Appropriations
Act:

(1) Agricultural land

(2} Irrigable land

{38) Timber land

(4) Coal land

(5) Exterior boundaries of townships

(6) Private land claims

The deputies were not to begin any survey until after the
contract had been approved by the Commissioner. Triangula-
tions made to establish a remote township corner would not
be paid for, effectively stopping the permission given in the
Appropriations Act. The township lines were to be extended
in the normal manner, from south to north. If at all possible, a
whole township must be surveyed, not just a part of it. The -



®Feitar-of June I, 1864, Was modified. Both ¥ ks of navi-
gable streams wefe to be meandered. All forr. . or old cor-
ners started from or tied to were to be fully described in the
field notes. The Special Instructions for any contract were to
be sent to the Commissioner along with the contract for
approval.

In a letter to a man in Minnesota, dated September 28,
1876, Williamson stated that the survey of dried-up lakes
had been suspended in April 1876 and that island surveys in
“closed” States (those with no Surveyor General) were also
suspended, pending legislation on the matters by Congress.
The Wolf Lake case was having its effect.

In the 1876 Annual Report, Williamson complained that
the entire Washington staff of the GLO had been reduced to

- only 145 people, who were all overworked and underpaid, and

who had no space to work in. People and files were occupying
hall space. During the year, 59,192 letters had been received
and 54,127 lette:s written, which filled 42,315 pages of folio
records.

Williamson also commented that he couldn't see any good
reason why dried-up lake beds should be allowed to go to the
adjacent owners and he urged legislation on the matter.

On February 17, 1877, in a letter to William Vincent, the
County Surveyor in Manistee, Michigan, Williamson stated
that riparian rights in a lake could only be determined by a
proper court, which was a clear backing-offon the lakes issue.

The Act of February 16, 1877, 19 Stat. 231, appropriated
$2,500 for and directed the Commissioner to have resurveyed
Tps. 18 and 19 N, R. 1 W., Michigan, because they had never
been “properly surveyed.”

These resurveys were made by T. Gale Merrill, Deputy
Surveyor, under contract dated March 3, 1877, Work began
April 16, 1877, and was completed July 17, 1877, The resur-
veys were approved August 3, 1877. During the resurveys,
many of the original corners were found and adopted by
Merrill who then restored the lost corners by the current
single proportion, north-south rules. The areas on the plats
were changed to fit the returns of the resurvey, which caused
some problem as the following letter indicates:

Department of the Interior
General Land Office
Washington, D.C.,
E. G. Goddard ~June 24, 1878
East Saginaw, Michigan
Sir:

I have received your letter dated the 14th instant,
requesting information as to the subdivision of Section
8, Tp. 18 N., Range 1 West, Michigan, especially as to
the N.E. Y4 of N. W. s and N. W. Y of the N. E. ¥ which
you say was purchased from the State by you prior to the
resurvey of said Township in 1877,

By the original plat the tracts referred to were repre-
sented as containing 80.72 acres, while by the resurvey
they contain but 68.73 acres, and you ask in view of the
fact that the lands were purchased by the original plat,
how the section is to be subdivided.

In reply I have to say that evidence having been
submitted to Congress that the survey of the section line
in said township was never made, a law was passed
authorizing a resurvey which was therfore made and

approved, and the re~vrvey will govern both as to
boundaries and areas  .racts.

Enclosed herewith is a diagram of said Sec. 6, show-
ing the areas of tracts therein together with the length
of the lines. The land having been purchased by you
from the State, you will have to look to the State for
indemnity for the deficiency.

Very Respectfully
J. A. Williamson
Commissioner

Resurveys caused many headaches and misunderstand-
ings, so few, if any, had been done for over 20 years. Now the
citizens were again pressing for resurveys, claiming that the
original surveys were fraudulent or “grossly” in error, which
was not always true, with the costs to be borne by the govern-
ment, and with the idea that a government resurvey would be
“official,” ending arguments. In doing a dependent resurvey
today, the BLM would never return a new area on patented
lands, but this wasn’t true 100 years ago. It isn’t known when
the practice of assigning new areas on the plats of resurveys
for patented lands ceased.

i-The Act of March 3, 1877, 19 Stat. 377, is known as the

Desert Land Act.” It allowed homesteading of up to 640
-acres of irrigable desert land and dealt with water rights. To
“prove up” on a desert homestead, the settler had to bring
water to the land and irrigate and farm a portion of it; this
proved difficult to do. Mapy of the so-called “wastelands”
would now demand surveys.

On March 9, 1877, Williamson informed a man in Michi-
gan that islands formed in a navigable lake following state-
hood belonged to the State under Federal Court rulings on
that subject.

On December 17, 1877, Williamson replied to E. R. Robin-
son, County Surveyor in Boyne Falls, Michigan, in response
to an inquiry about how to resurvey the meander line along a
lake. The pertinent portion of that letter follows:

“. .. you state that having commenced at the meander
corner on the East line of Sec. 32, T. 33 N, R.6 W, you
ran as the field notes require, N, 77° W, for a distance
less than one call, and found the depdrture of the mean-
der line from the lake beach so great as to cause dissatis-
faction to the interested parties, and ask how the diffi-
culty is to be remedied.

The examination in the field made in this case or the
data furnished by you is insufficient to lead to a solution
of the question.

Upon examination of the field notes, it is found by
computation that the meander line will close on the
meander corner on the North line of Sec, 32 within
reasonable limits,

Having by reference (if possible) to a known line of the
meander survey adjusted your compass and chain to
correspond with the same, you will retrace the meander
line in the same direction in which it was originally run
from the corner on the direction in which it was origi-
nally run from the corner on the East line of Sec. 32,
through its various bearings and distances to a known
point on the line, and if necessary to the meander corner
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surveyed by traversing along accessible trails, ridge tops,
along river canyons, and “stubbing in” corner  calculated
positions. These "stub jobs” were usually done in areas where
actual settlers and miners were located, which gave them the
appearance that a survey was being made, however crude
and poorly done. But on the whole, no Deputy went to the
field at all.

While the Deputy was supposed to be or actually was in the
field, the field notes of these surveys were being written up,
and plats prepared in a “boiler room” in San Francisco by the
support personnel or deputies of the syndicate, If any field
work ‘was done, it would be incorporated into the record. The
remainder of the topographic calls would be sketched in from
any source available, USGS maps and the like. Much of the
California coast had been or was being mapped by the U.S.
Coast Survey (USCS), and there is no doubt that their trian-
gulation stations and other data were used to full advantage.

The rates per mile for these surveys were always the high-
est rate allowed by law. Often supplemental contracts were
let for the survey of intervening townships and township
lines to enable the Deputy to extend the survey lines to a
deposit survey township. Although allowed by Congress, the
Commissioner did not allow triangulation as a method for
extending the lines. The government ended up paying from
the regular appropriations for many thousands of miles of
fictitious or fraudulent work.

The deposit certificates were sold to timber companies,
land speculators, and possibly even to legitimate seitlers,
perhaps at a small discount, who in turn used them at full
face value to pay for public lands which they wanted to
acquire. Most of the Redwoods area of northwestern Califor-
nia were purchased with deposit certificates or cash under
the Timber Lands Act of June 3, 1878.

The Benson Syndicate Frauds extended to several other
Western States. No direct evidence exists that Benson oper-
ated the swindle in other States, but the Annual Report of
1887 reported that the syndicate also.extended into Nevada,
Oregon, Colorado, Arizona, New Mexico, Idaho, Montana,
Utah, and Washington. It is probable that after California,
Colorado suffered the worst.

The fraudulent surveys scheme operated until about 1885
during the tenure of Commissioner William A. J. Sparks.
During this five-year period, most the surveys contracted for
were under the deposit system. The annual appropriations
for all the surveying districts for surveys was only $300,000
per year. Congress was very tight with the funding and as a
result, got what they paid for, but the scheme could not have
worked without collusion on the part of trusted government
employees, underpaid or otherwise, all the wdy up to the GLO
in Washington.

ﬂfﬂﬁa Act of March 3, 1879, 20 Stat. 394, created a,Pullic
Lands Commission to study the public land laws and make

recommendations to Congress on legislation to improve the
system or to formulate policies. Thomas Donaldson, a former
Register of the Boise, Idaho, Land Office, was appointed to
the Commission. He prepared the first report in 1880; it was
revised twice, the last time in 1883. The third revision, cur-
rent to December 1, 1883, is titled The Public Domain, Its
History, with Statistics,”"by Thomas Donaldson. The copy
which this writer used for reference material was originally
printed in 1884. While "Donaidson” contains many inaceur-
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acies, it is a good reference 1or most ot the history ol Lhe pubic
land laws and operation  » to the end of 1883.

The Civil Appropriations Act of March 3, 1879, 20 Stat.
377, created the U.S. Geological Survey (USGS), a new
bureau within the Department of the Interior. Among other
duties, the USGS was made responsible for the classification
of the public lands and examination of the geologic structure.
mineral lands, and other resources; eventually it would ex-
ecute some of the rectangular surveys of the public lands.

On April 2, 1879, Williamson replied to M. Spear, Deputy
County Surveyor in Roscoe, Kansas, in regard to his request
for a resurvey of Tps. 6-8 S., Rs. 23-256 W., Sixth Principal
Meridian, or 9 townships. Spear was told to investigate thor-
oughly to see if any corners existed and how the topography
fit. If the surveys were indeed fraudulent, the owners could
have deposited under the deposit law the estimated cost of
resurveying the townships, and Williamson would have
appointed a Deputy to execute the work. If not fraudulent,
the County Surveyor should do the work, based on the origi-
nal corners, receiving payment from the settlers. An identic-
al letter was sent on April 7 in regard to a similar request for
T.178S., R. 8 W. The Surveyor General's office in Kansas had
only been closed three years, and none of the surveys could
have been more than 25 years old, but resurveys were
already being requested.

On April 17, 1879, Commissioner Williamson issued a
Circular that said the plats of the rectangular surveys did not
become official until accepted by the Commissioner of the
GLO. Prior to this time, the plats became official when
approved by the Surveyor General. Under this order, the
triplicate plat was not officially filed in the local land offices
until after official acceptance of the survey in Washington.
This acceptance date was usually noted on the margin of the
plat but was not evidenced by certification on the face of the
plat until July 1, 1925. Both approval and acceptance dates
were shown on the plats from 1925 until June 30, 1948; since
1948, only the acceptance date has been shown.

A letter to Raphael Pumpelty, Oswego, New York, dated
May 19, 1879, was a portent of things to come. Pumpelty had
requested survey of some land (where isn’t known, but not in
New York) containing standing timber which laid between
the original meander line and a lake. The letter said in part:

e

.. and stating that the tract of land referred to in
your former letter is not of recent formation but was
omitted by an error in the original survey — which fact
is shown by the existence of trees outside the meander -
line. I have to state that in my opinion the tract is
Government land.”

Williamson declined to take any steps pending legislation
by Congress. This statement on omitted lands outside a
meander line was a reversal of Wilson’s stand on the same
issue at Black Lake in 1870, but no action was taken.

In a letter to E. K. Robinson, Boyne Falls, Michigan, dated
September 27, 1879, Acting Commissioner J. M, Armstrong,
advised him to proportion the record distances to the original
bearing trees, to reestablish the corner point at a quarter
corner, because the record didn’t agree with the actual posi-
tionn of the trees. This advise was a reversal of the former
policy of restoring the corner point at intersection of the
record bearings.



“designing persons,” then it had to stand in p)- -=. But if it
was more than one chain out of position {i.e., n. 2thanone
chain out of midpoint or more than one chain off-line), and
could not be positively identified as being in the original
position, then the quarter corner should be treated as lost and
be restored at midpoint and on line. This, of course, was the
answer on regular lines, not those against the north and west
boundaries of the township, in which case appropriate mod-
ifications were made. The whole rationale of the one-chain
criteria was the Manual closing limits of a section.

The repeated requests for funds to purchase iron post
monuments were made to correct the described problem. But
so far, the only place they had been used was the Public Land
Strip (Cimarron Meridian surveys).

In a letter dated June 2, 1882, C, B. Magruder, County
Surveyor, Rockledge, Florida, was advised to establish a one-
sixteenth corner on a section line at proportionate position
between a quarter corner and meander corner. This method
(principle) was probably followed until about the 1930’s when
a hiatus in the policy took place.

On September 6, 1882, Special Instructions, were issued to
Jacob R. Meyers, County Surveyor, West Branch, Michigan,
for the extension of the public land surveys over approx-
imately-100 acres of omitted lands between the original and
actual meander line of "Peach Lake” in section 15, T, 22 N., R.
2 E., Michigan. The land was from 5 to 200 feet in elevation
above the lake level. The survey was made and approved.
Patent was issued to Lots 7, 8, 9, and 10 (the omitted land) to
W. R. Meyers. The owner of Lot 2 (adjoining the original

Meyers. The local court ruled in 1883 in favor of the owner of
Lot 2 and ejected Meyers. The outcome of the case is un-
known. The original plat and omitted lands survey are shown
in Figs. 50 and 51.

The survey of nonexistent lakes began in 1882. Evidence
was produced to the satisfaction of the Commissioner that a
tract of land in sections 22 and 23, T. 40 N, R. 4 W., Wiscon-
sin, which had been meandered and shown on the original
plat as being a lake, was in fact high, dry land and no lake
had ever existed where shown. The Commissioner had plats
constructed, protracting the section line across the lake and
the section subdivision lines, completing the survey. The
original plat of this survey was sent to Wisconsin authorities
on November 11, 1882. Pertinent portions of the original
survey and completion (protractions) are shown in sketches
(see Figs. 52 and 53). '

On December 9, 1882, P. T. Curran, Deputy County Sur-
veyor, Wausau, Wisconsin, was advised to restore the lost
corner of sections 3, 4, 9, and 10, T. 30 N, R. 8 E., by double
proportionate methods. No mention is made of single propor-
tion north and south, nor the one-chain test.

FeGmedinuary 16, 1883, the Secretary of the Interior ruled
that island surveys could no longer be made under the deposit
survey system. Those surveys, when made, had to be paid for
from the regular appropriations for public land surveys, a
special examination had to be made to determine that the
island had been in existence since before statehood or the
original survey, and adjacent land owners had to be notified
30days prior to the survey that a survey was going to be made
of it. Those are still the basic rules today.

The Appropriations Act of March 3, 1883, 22 Stat. 803,
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meander line) sued for possession of the land patented to .

provided $15,000 for the » “urvey of poorly or fraudulently
surveyed townships in Ko _as,

On March 19; 1883, McFarland issued a Circular to all
Surveyors General that in the future, all Supplemental Dia-
grams (plats) had to be made on the regular township-sized
paper. Up until this Circular, supplemental plats had been
made any size, from a few inches square up to the uniform
township plat size.

On March 13, 1883 the first full Circular was issued by the
GLO, titled Restoration of Lost and Obliterated Corners.
These instructions are published in 1 LD 339 or 671. By this
Circular, the single proportion north-south method of restor-
ing a lost interior section was forever put to rest. Double
proportioning, based on the law, was adopted and still re-
mains. The subdivision of sections was not included; that part
remained in the 1879 Circular. The Restoration of Lost and
Obliterated Corners Circular was reissued in identical form
in 1885 and on September 25, 1891. It was sent to all the
Surveyors General on May 7, 1883, with instructions that it
superseded the 1881 Manual, especially p. 40 (see Appendix).

In June 1883, the Department of the Interior began pub-
lishing the more important Land Decisions, relating to the
public lands administration and surveys. These volumes are
numbered consecutively and are referred to as the “LD’s.”
Reference is by volume and page, suchas 1 LD 339,2 LD 115,
ete, For several years previous to this, the more important
LD's were printed in the Annual Reports.

In the Annual Instructions to the Surveyors General (sent
out in June 1883), McFarland directed that in the future all
calls of topography entered in the field notes would be given
along the true line, not the random line as was the practice in
many districts. Tangent lines could not be run for more than
12 miles and offsets to the true line had to be carefully made.
McFarland prohibited the use of open sight or needle com-
passes in the survey of Standard Parallels and other “princip-
al” lines (presumably township lines). Bearing trees marked
south of the Standard Parallel at Standard Corners must be
marked to refer to the sections north of the standard, not
south of it as was the former practice. He again reminded
them that the Special Instructions for every survey had to
accompany the contract when sent to him for approval. These
Annual Instructions were almost a manual in themselves.

OnJuly 31, 1883, McFarland issued Special Instructions to -
Henry C. F. Hackbush, Deputy Surveyor, Leavenworth,
Kansas, for the resurvey of Tps. 6 through T. 10 8., Rs. 23 and
24 W., Sixth Principal Meridian. Part of those instructions .
reads as follows:

“According to the best evidence obtainable it appears
that the returns of the original subdivisional survey of
said townships were fraudulent, and that, in fact, no
subdivisional lines were run and marked in the field by
the U.S., hence the survey o be made by you although
termed a resurvey will, in fact, be a survey de novo, and
you will disregard any corners which you may find in
the interior of said townships.”

The instructions directed Hackbush to dependently restore
all lost corners on the exterior boundaries of these ten
townships in accordance with the Manual and Circular of
March 13, 1883, then survey the interior section lines as
though it was an original survey. Those ten townships con-



tained settlers on patented lands, so anyone can visualize the
complaints that could have arisen, but noevi¢c & was found
that they did.

On September 6, 1883, McFarland rejected applications for
survey and entry on large areas of omitted lands bordering
meandered lakes in Florida. He said they were large in area,
high and dry, but "under present circumstances” he would
not permit the survey of them.

At 2 a.m., Wednesday, September 12, 1883, the Surveyor
General’s office in Olympia, Washington, burst into flame
and burned; none of the plats, field notes and records were
saved. The fire department deduced that the cause was a
smoldering cigar butt thrown into a waste basket or trash
can, which finally burst into flame and destroyed the build-
ing. The warning to Tilton about fire protection when he took
office in 1854 had not included cigar butts! All the field notes
and plats were replaced over the next few years from the
Washington, D.C., copies. The only records irretrievably lost
were internal records and the field notes of surveys just
brought in from the field and in the process of being copied
and platted, which had to be done over. As a result, the
Washington field notes are all in legal sized books.

On December 13, 1883, in reply to Surveyor General
Malachi Martin of Florida, McFarland refused to consider a
survey of a reported hiatus between Tps. 19 8., Rs. 21 and 22
E. Martin reported two separate township lines were
monumented on the ground. McFarland said the plats and
field notes called for only one line and therefore there could
be no hiatus, The naivete with regard to hiatuses would last
another 15 years,

In the 1883 Annual Report, McFarland asked for a general
authority to execute resurveys and recommended estab-
lishing a civil government in Alaska. He also asked that fire
extinguishers be supplied to all Surveyors General and that
their offices be equipped with fireproof vaults.

The Act of March 13, 1884, 23 Stat. 4, established the
standard time of the 75th Meridian as the standard time to be
used in Washington, D.C. The railroads had already gone toa
standard time system and this action recognized the stan-
dard time by the government; in a few years it prevailed
throughout the country. This system was a real help to the
surveyors in timing their observations and regulating their
clocks.

On April 30, 1884, Special Instructions were issued to Hen-
ry Hackbush for the resurvey of seven townships and parts of
two other townships in Kansas. Unlike the previous contract,
Hackbush was to dependently resurvey these townships,
accept all found corners, and restore lost corners in accor-
dance with the Circular of March 13, 1883, Nearly identical
instructions went to William Tweeddale, Topeka, Kansas on
May 9, 1884, who was to restore all township boundaries and
dependently resurvey the subdivisional lines in 16
townships, If he found no corners at all within a township, he
was to subdivide that township as though it were an original
survey. Tweeddale interpreted that provision very liberally
and actually did original surveys within townships that real-
ly did have original corners in them. The residents com-
plained, an examiner was sent out who found Tweeddale’s
work improper in many places, and the corrections of the
work dragged on for several years.

The Act of May 17, 1884, 23 Stat, 24, established a civil
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government in the Distri~t of Alaska and a Land Uffice al
Sitka. No provision was  .de for surveys, but U.S. Marshal
Munson C. Hillyer was made ex officio Surveyor General
with his office at Sitka. The mining laws were also extended
to Alaska in pursurance with this act.

The following Circular letter was sent to all Surveyors
General on May 31, 1884:

Department of the Interior
General Land Office
Washington D.C., May 31, 1884

CIRCULAR

Sir:

This office has received information that it is the
practice of Deputy Surveyors to furnish, for a compensa-
tion, copies of their plats and notes to settlers and
others, who apply for them in advance of their approval
by the Surveyor General and acceptance by this office.

The practice is objectionable and you are hereby
directed to notify all Deputy Surveyors in your district
that in the future they must not furnish plats or field
notes to any parties whatever, prior to the final accept-
ance of their surveys by this office.

Approved Very Respectfully

H.M. Teller N. C. McFarland

31 May 1884 Secretary Commissioner

As far as is known, that Circular has never been rescinded.
No cadastral engineer could for any reason give to anyone
any information regarding a survey being made, which irri-
tated many local and County Surveyors who wanted informa-
tion, and the request was refused. Over the years, there was a
relaxation of this regulation and the office would furnish a
limited amount of information, always stamped "Unofficial
Records.” Since passage of the Freedom of Information Act in
1973, more relaxation of this Circular has been made.

The Act of July 5, 1884, 23 Stat, 103, placed all of the
abandoned military reservations under the Secretary of the
Interior and provided for the survey and disposal of those
lands. Surveying abandoned military reservations would be-
come & heavy workload for the surveyors in ensuing years.
The Act of February 24, 1871, 16 Stat. 430, had provided for
the survey of certain military reservations in the West; with
the 1884 act, all surveys were to be handled by the GLO. -

The Civil Appropriations Act of July 7, 1884, 23 Stat. 194.
provided $5,000 for the purchase of iron posts to be used to
monument survey cerners on nontimbered lands; $50,000
was provided for examinations of surveys and $300,000 for
surveys, not to exceed $9, $7 and $5 in ordinary country, and
$13, 311 and $7, in heavily timbered #nd brushy country:
$75,000 was appropriated for timber protection and $10.000
for resurveys.

JatheAnnual Instructions dated July 25, 1884, McFarland
made some significant changes:

(1) The $50,000 for examinations would be expended by the
Commissioner only.

(2) All resurveys would be made under contract with the
Commissioner.

{3) The iron posts would be distributed as the Commissioner
saw fit, but would be used at all mineral monuments
established in the future.

{4) Both banksof all non-navigable streams, three chains, or



] _greater in right angle width would be meana. . od. Those

already meandered on only one bank would have the

areas of lots abutting them calculated on the basis of a
uniform width.

5} Slope chaining would be adopted in steep terrain, with
the slope angle determined by the vertical arc of the
surveying instrument, and reduced to horizontal with

1 the tables provided (sets of tables were sent).
#6) The angle and elevation of all slopes over 3° would be
given in the field notes.

7)r-All ¥mprovements and lines of vccupation of non-
reservation Indians would be noted and entered in the
field notes. )

(8} No deputy could be given a contract for both the subdivi-
i sions and the exterior boundaries of a given township. If

he did the exteriors, he could not have a contract for the

interiors and vice-versa.

i OnMarch 26, 1885, William A. J. Sparks, an attorney, was
appointed Commissioner of the GLO; he resigned November
17, 1887.
ld In his Annual Instructions of September 15, 1885, Sparks
irected that in the future, all survey contracts would be
examined; any found faulty would be rejected until corrected
in every respect. The $15,000 appropriation for resurveys
ould be used only with his express permission. Retrace-
ments of old lines to effect a closure would not be paid for
ecause that work was a necessary part of any contract. The
esult was that many retracements were just a paper job and
‘were never done. When a survey was to be made, an invita-
tion for bids had t{o be advertised and the contract let to the
owest competent bidder.
In the 1885 Annual Report, Commissioner Sparks reported
that an average of six examiners had been on duty in the field
n the previous three years. Many faulty and incomplete
ﬁurveys were found. To prevent further fraudulent work in
the field and acceptance of fictitious surveys by the govern-
ent, Sparks directed the suspensmn of all examinations of
Ehe plats and field notes in his office on surveys already
“contracted for and supposedly executed until after the sur-
veys were examined in the field. Some of the surveys were
dater cancelled and some that had been suspended, were
“never officially cancelled or reinstated. In any case, the ex-
amination program did not completely eliminate fictitious or

fraudulent surveys, though they were reduced. The Surveyor -

eneral of Washington reported on bad surveys found in his
“district and suggested that all surveyors should be govern-
.ment employees paid at a regular salary. This Anmual Report
ontains a lengthy report on the fraudulent surveys, how the
frauds worked, and reports on land frauds.

The Appropriations Act of 1886 provided only $50,000 for
urveys in all the districts, except Nevada, which received
30,000, Appropriations in 1887 were also $50,000. The

country was in a depression and the fraudulent survey scan-
dals induced Congress to cut appropriations to the bone. Most
tates did no original work at all except on Indian reserva-
tions. Some resurveys of the fraudulent work were done, but
they weren’t really resurveys. When a township was found to
E‘e fraudulent, the work was done over as an original survey.
he rationale was that a survey not done in fact, was not a
survey at all. The result was many hiatuses and overlaps,
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The 1886 Annual Report cuatains long lists of fraudulent,
cancelled, and suspended townships. With no work being
done, the Surveyor General of Louisiana sent a lengthy re-
port on the bad surveys and ensuing problems in that State.
The Surveyor General of Colorado suggested that the USGS
(i.e., government employees) should be used to execute the
rectangular surveys at the same time they did the topog-
raphic mapping, a convinecing argument.

The Act of February 8, 1887, 24 Stat. 388, is known as the
“General Allotment Act of 1887” or "Dawes Act.” It provided
for patenting of allotments to Indians either livingon or off a
reservation. In all probability, most of the Indian allotment
patents were made under the provisions of this act.

The survey of most of the Indian reservation boundaries
had been made by surveyors under contract with the Sur-
veyors General, beginning with Ludlow’s survey of the
QGreenville Treaty boundary in 1797.

The Act of April 8, 1864, had placed the survey of Indian
lands under the GLO. Each Indian treaty, Presidential Proc-
lamation, Executive Order, or resolution pertaining to the
lands of specific Indian tribes, might have contained some
provision for the survey and the division of those lands, and
now patent to individual Indians, For example, an Executive
QOrder issued by President Grover Cleveland on May 1, 1886
reads as follows:

“It iz hereby ordered that all that portion of country in
Washington Territory, withdrawn from sale and settle-
ment, and set apart for the permanent use and occupan-
¢y of Chief Moses and his people, and such other friendly
Indians as might elect to settle thereon, with his con-
sent and that of the Secretary of the Interior, by Execu-
tive Orders dated April 19, 1879 and March 8, 1880,
respectively, and not restored to the pubiic domain by
Executive Order, dated February 23, 1883, be, and the
same is, hereby, restored to the public domain, subject
to the limitations, as to disposition, imposed by the act
of Congress, approved July 4, 1884, (23 Stat. pages 79
and 80) ratifying and confirming the agreement entered
into July 7, 1883, between the Secretary of the Interior,
and the Commissioner of Indian Affairs, and Chief
Moses and other Indians of the Columbia and Colville
Reservations, in Washington Territory.

And it is hereby further ordéred that the tracts of fand
in Washington Territory, surveyed for and alloted to
Sar-sarp-kin, and other Indians, in accordance with the
provisions of said act of July 4, 1884, which allotments
were approved by the Acting Secretary of the Interior,
April 12, 1886, be and the same are hereby set apart for
the exclusive use and occupation of said Indians; the
field notes of said allotments being as follows:”

The field notes of 20 or more allotments were then given.
This Executive Order is the sole Known source of the field
notes of these allotments; most of which were for rectanguiar
tracts, about 160 acres in area, lying in all directions and in
no way conforming to the rectangular surveys. It isn't known
who surveyed the allotments nor when, but they were shown
on the rectanguiar survey plats and the sections around them
were lotted in fractional lottings when the rectangular sur-
veys were extended through the area.



By the Act of March 2, 1889, 25 Stat. 854, Co.  ess with-
fdrew all of the public lands (except in Missouri and a few
other exceptions) from further private entry.
By the end of 1889, the Commissioner of the GLO was
ractically running the “Surveying Service,” telling the Sur-
veyors General what to do and when. By early 1890, a dia-
am showing the surveys to be executed had to be included
‘l\gvrith every set of Special Instructions issued.
On September 16, 1889, Lewis A. Groff, a former judge, was
appointed Commissioner of the GLO.
OnJahuary 1, 1890, the Manua! of Surveying Instructions,
1890, was officially issued. The new Manual updated and
revised the 1881 issue and required the use of a solar instru-
yment on all major survey lines. The Act of October 1, 1890, 26
ﬁat. 650, made the new Manual part of every contract by
aw. This Manual is quite an improvement over the 1881
_Manual but contained some insignificant errata. The lists of
“Jerrata were sent to the Surveyors General, along with a copy
“of a corrected Manual on October 2, 1890,
The Act of April 10, 1890, 26 Stat, 53, authorized the
#lappointment of a Surveyor General in both North and South
akota, Erastus 8, Williams was appointed Surveyor Gener-
" al of North Dakota and opened his office in Bismark on July
16, 1890, The Dakota office in Huron, under Boetius H. Sulli-
}van, became the office of Surveyor General of South Dakota.
The Act of May 2, 1890, 26 Stat. 81, created the territory of
Oklahoma, which included the Public Land Strip {(Cimarron
E&eridian surveys) but not the Indian Territory. An unusual
eature of this act was that it reserved a roadway, four rods
‘wide, along every section line in the territory. The public
~lands in the territory were also opened to entry. Another item
f interest is that the Registers and Receivers in some of the
Oklahoma land offices issued patents for diagonal quarter
_,Sections, Instead of the “east half” or "west haif” of a quarter,
Ehey were issued for the “diagonal NE %2 of the NE Vi of
Fsection .., containing 80 acres.” The southwest boundary
of such patent would run from the north quarter corner to the
_kast quarter corner of the section. It is unknown why the
atents were issued in that manner.
The Act of July 3, 1890, 26 Stat, 215, admitted the State of
daho to the Union.
On July 10, 1890, 26 Stat. 222, the State of Wyoming was
admitted. Colorado and Wyoming are the only two States

_,whose boundaries are entirely described by lines of longitude

and parallels of latitude, the same number of degrees in each.
iColorado contains 104,247 square miles, whereas Wyoming
contains 97,914 square miles, which shows the effect of con-
wvergency of meridians. The two States are the only ones
hich are laid out similar to the original plan put forth by
Thomas Jefferson.
The Appropriations Act of July 11, 1890, 26 Stat. 228, at
61-262, provided funds for Surveyors General in 16 States
~and territories, which were Arizona, California, Colorado,
North Dakota, South Dakota, Minnesota, Florida, Idaho,
ouisiaha, Montana, Nevada, New Mexico, Oregon, Utah,
ashington, and Wyoming,
ThéActof August 3051890, 26 Stat. 391, made a reserva-
ion of Fight-of-way for ditches and canals on all lands west of
;he One Hundredth Meridian. All patents for public lands
west of that meridian issued subsequent to this act contain a
reservation for ditches and canals, to provide for irrigation.

The Act of September 25, 890, 26 Stat. 467, directed the
Secretary of the Interior to have surveyed the Seventh Stan-
dard Parallel North of the Fifth Principal Meridian, which
was the State boundary between North and South Dakota.
Thus, a line of the regular rectangular survey system again
became a State boundary and was surveyed in 18%1 and 1892
by Charles H. Bates. The line was monumented with quar-
ried stones, 7 feet long, 10 inches square, set halfway into the
ground.

The Act of October 1, 1890, 26 Stat. 650, set aside and
established Forest Reserves in the State of California. These
first reserves were placed under the authority of the Secret-
ary of the Interior as were the reserves to follow, the begin-
ning of what would become the National Forests.

;Fhe-Act of March 3, 1891, 26 Stat. 854, provided for the
"survey of Small Holding Claims in New Mexico and Arizona,
=which did not follow the rectangular system and were sur-
. veyed as numbered metes and bounds tracts, somewhat simi-

lar to any other private claim.

The Act of March 3, 1891, 26 Stat. 1095, repealed the old
timber culture laws and amended the Desert Land Act of

B March 3, 1877. It required irrigation before patent could be

‘issued on desert homesteads and also repealed the preemp-
tion laws, stopped the sale of public lands at public sale
{except military reservations and other lands of a special
nature), provided for Trustee Townsites in Alaska, provided
for Trade and Manufacturing sites in Alaska, withdrew the
coal lands and other lands conlaining precious metals (except

. mining claims), and native lands in Alaska from entry. Sec.

18 to 21 of the act grants rights-of-way for ditches, canals,
and reservoirs on the public lands. Plats of these rights-of-
way had to be filed with the land office, showing the locations.
These plats are frequently incorrect and do cause some prob-
lems when the sections are resurveyed. Sec. 24 of the act
provides that the President may set aside Forest Reserves by
Presidential Proclamation.

The first Forest Reserve set aside by President Benjamin
Harrison was in Wyoming by proclamatin dated March 30,
1891, 26 Stat. 1565. It adjoins Yellowstone National Park.
Harrison subsequently reserved over 13 million acres of
forest lands by proclamation in 1891 and 1892, all in the
States and territories west of the Mississippi River. All of the
Forest Reserves were under the Secretary of the Interior and
in turn the GLO, T

Later administrations reserved many more millions of
acres, President Grover Cleveland withdrew nearly 27 mil-
lion acres, McKiniey seven million, and President Theodore
Roosevelt withdrew over 18 million acres for forests,

OnMarch 31, 1881, Thomas H. Carter was appointed Com-
missioner of the GLO.

Between October 26 and November 7, 1891, Charles W,
Garside, Deputy Surveyor, surveyed a Trade and Manufac-
turing Site claimed by the Alaska Oil and Guano Company
on Kenasnow [sland (now Killisnoo Island) south of Angoon,
Alaska. This claim was designated “U.S. Survey No. 5,” and
was the first of the Alaska Special Surveys now commonly
referred to as “U.S. Surveys.” It was approved by Orville T,
Porter, ex officio Surveyor General of Alaska in November
1882 and was accepted April 23, 1883.

Between April 11 and June 2, 1892, George W. Garside,
Deputy Surveyor, surveyed the Juneau Townsite, designated
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included, such as ¥« S 16 BT, not just ¥% S BT as in the old
practice.

The Act of July 24, 1897, 30 Stat. 215, provided for the
appointment of a Surveyor General in the District of Alaska;
William L. Distin was appointed and established his office at
Sitka, November 5, 1897. Distin moved the office to Juneau
in the fall of 1906 where it remained until abolished,

The Act of April 29, 1898, 30 Stat. 367, is known as the
“Arkansas Compromise Act.” Arkansas relinguished her
claim to all of the remaining unclaimed swamp lands in that
State. )

Thé Act of May 14, 1898, 30 Stat. 409, extended the home-

* stead law to Alaska but restricted the claims to 80 rods along
navigable waters, with a shore space of 80 rpds between
claims; granted right-of-way to railroads; defined navigable
waters and tidelands; and provided for 80-acre trade and
manufacturing sites. .

The following item was reported by the Surveyor General
of North Dakota in his 1898 Annual Report:

“August 8, 1898, at 7.30 p.m., fire broke out in the
Northern Pacific Railway Company’s freight house,
and, owing to the character of the building and the wind
prevailing at the time, the fire was beyond control in.a
very few minutes, and spread rapidly to the main busi-
ness portion of the city. This office was situated on the
third floor of the First National Bank building, and it
was impossible to save but a small portion of the rec-
ords.”

Williams then went on to list the few records saved. Once
again the Washington copies were called on to replace the
burned records at considerable expense.

The Civil Appropriations Act of March 3, 1899, 30 Stat.
1074, restricted the USGS surveys in the Forest Reserves to
the survey of the boundaries of those reserves. The survey of
all regular township and section line surveys within the
reserves was returned to the GLO. The act also provided for
metes and bounds Homestead Entry Surveys (HES) in the
Black Hills Reserve in South Dakota on lands classified as
agricultural, a departure from the rectangular system.
Actually, settlers had been taking up homesteads in the
Black Hills under the Placer Mining Law.

By this act, the rectangular system of surveys was ex-
tended to the District of Alaska; none were made until 1905.

The Act of June 6, 1900, 31 Stat. 327, extended the mining
laws of the United States to Alaska. '

Ondanuary 1, 1902, the Manual of Surveying Instructions,
1902, was officially issued and was made part of all surveying
contracts by the Act of April 26, 1902, 32 Stat. 120.

JTha Act of June 17, 1902, 32 Stat. 388, provided for the

~teclamation and irrigation of arid lands in the West. Under

-this act and amendments which followed, the Bureau of Re-

f_ciarq'ation was established in the Department of the Interior;

eventually, it would execute some rectangular surveys and

“resurveys on lands under their authority. The first em-
- ployees of the Reclamation Service were men from the hydro-

graphic branch of the Geological Survey.

The Act of July 1, 1902, 32 Stat. 728 and January 10, 1903,
32 Stat. 767, authorized the resurvey of 25 townships in San
Diego County, California, and 84 townships in Wyoming
without requiring a petition by the settlers. Up to this time
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the Congress had provided funds for resurveys 1n most of Lhe
appropriations acts: Th  resurveys were usually at the
request of settlers who couldn’t find the corners. Congress
was generally moving toward the necessary legislation
allowing resurveys, The resurveys provided for, when ex-
ecuted, were done almost as original surveys and caused
much contention.

On January 26, 1903, Binger Hermann was removed from
office and William A. Richards was appointed Commissioner
of the GLO. Hermann was involved in timber land frauds in
the West and it was alleged that he burned 43 letter books of
correspondence before he left office; he was later elected
Congressman from Oregon. On February 13, 1905, Her-
mann, Senator Mitchell from Oregon, and several other men
were indicated on charges of land frauds involving 150,000
acres of timber lands in the Blue Mountain Forest Reserve in
Oregon.

The Act of March 3, 1903, 32 Stat. 1028, enlarged home-
steads in Alaska to 320 acres to be surveyed in a rectangular
form if no rectangular system surveys existed near the
homestead. There were no rectangular surveys at that time
in Alaska.

The Act of February 1, 1905, 33 Stat. 628, transferred the
Forest Reserves to the Department of Agriculture and estab-
lished the bureau known as the Forest Service within that
department. Thus, the GLO was the origin of the USGS.
Bureau of Reclamation, and the Forest Service.

The Act of April 16, 1906, 34 Stat. 116, provided for Re-
clamation Townsites on lands administered by that Bureau.
- On April 17, 1905, Alfred B. Lewis, Deputy Surveyor,
under Contract No. 3 with the Surveyor General of Alaska.
William L. Distin, set a stone monument on the north side of
Stuck Mountain for the initial point of the Copper River
Meridian. The point was near the Military Trail and tele-
graph lines which later became the Richardson Highway.
Lewis then surveyed some 72 miles of the Copper River
Meridian, 18 miles of the baseline, and the exterior bound-
aries of several townships. These surveys were approved by
Distin on January 28, 1908, and the rectangular surveys
were underway in Alaska, The first township subdivided in
Alaska was T. 3 N., R. 1 W., Copper River Meridian, around
the community of Copper Center in the Copper River Valley.
That survey was made by Thomas A. Haigh, Deputy Sur:
veyor, in 1910. The returns were approved by Distin on April
11, 1912. These surveys were hard to contract for at the low
prices allowed by law. .

At5:16 a.m., April 18, 19086, the great San Francisco earth-
quake hit that city, with a subsequent fire that burned for
days. The Surveyor General’s office and all his records, plats.
maps, etc. were destroyed. The rectangular plats and field
notes were once again replaced over several years from the
Washington copies. Many of the mineral survey records
were, however, destroyed forever. There were thousands of
claims and most of their records were recovered through the
claimants and land offices but, California still suffers many
difficulties with mining claims because of the loss. The San
Francisco fire was the last of the series, beginning with
Symmes in Ohio. The GLO (and BLM) have never provided
safe, fireproof storage for these vital records where the re-
liability of an original document versus a copy is so impor-
tant. Ironically, many of the “Washington copies” are now



housed in a flammable wooden structure in Denver, Colora-
d

0.
The Act of April 28, 1904, 33 Stat. 545, declared the corners
! of mineral surveys the best evidence of the true position of a
mining claim. In other words, the mineral survey corners
assumed the same legal status as the rectangular survey
corners, they were unchangeable, and the Surveyor General
had to honor them.
=THaAct of May 17, 1906, 34 Stat. 267, enabled Oklahoma,
_Arizona and New Mexico to become States. Oklahoma
“formed a government and was admitted to the Union on
- Névember 16, 1907.
The Act of June 11, 1906, 34 Stat. 233, provided for Home-
g stead Entry Surveys on agricultural lands within most of the
Forest Reserves. The previous act had applied only to the
Black Hills. Under this act the lands classified by the Forest
Service as best suited for agriculture were surveyed by metes
and bounds. These surveys were made by Forest Service
surveyors under instructions from the Surveyors General
and were approved by and filed in the GLO in about the same
i manner as any other survey. Homesteads in the Black Hills
3 Reserve were denied riparian rights under an unusual provi-
sion, Sec. 3 of the act. This act was repealed October 23, 1962,
} 76 Stat. 1157.
On January 28, 1907, Richard A. Ballinger was appointed
Commissioner of the GLO.
+  The Act of March 2, 1907, 34 Stat. 1232, directed the Sur-
l veyor General of Alaska to furnish survey numbers to the
! land offices at Nome and Fairbanks. The numbers were those
used in the official surveys known as the “U.S. Surveys” of
{ metes and bounds claims in that State.
| On January 14, 1908, Fred Dennett was appointed Com-
missioner of the GLO and took charge in March. Ballinger
4‘ became Secretary of the Interior.

The Civil Appropriations act of May 27, 1908, 35 Stat. 317,
provided $25,000 for the purchase of iron posts to be used to
monument the corners of the public land surveys. Iron posts
have been the standard monument ever since. The act also
abolished the offices of Surveyor General in Minnesota,
North Dakota, and Florida. Rates of up to $25 per mile were
allowed in the iand surveys at that time.

The Act of March 3, 1909, 35 Stat. 845, is the “Resurvey
Law.” It provides by statute for the necessary resurveys of the
public lands and is codified in 43 U.S.C. 772. Resurveys had
been made for many years but this act authorized them
whenever and wherever they were necessary to mark the
boundaries of the remaining public lands,

The Civil Appropriations Act of March 4, 1909, 35 Stat.
945, abolished the Office of Surveyor General in Louisiana,
SThe Act of June 20, 1910, 36 Stat. 557, again enabled

_ Arizona and New Mexico to become States. New Mexico was

" admitted January 6, 1912, and Arizona on February 14,

1912, Both States received sections 2, 16, 32, and 36 in each
township for school lands. The 48 contiguous States were
_completed.

The Civil Appropriations Act of June 25, 1910, 36 Stat. 703,
provided that, “The surveys and resurveys to be made by such
competent surveyors as the Secretary of the Interior may
select, at such compensation not exceeding two hundred dol-
lars per month as he may prescribe. . .” It was the end of the
contract system of surveys begun by Rufus Putnam in 1797,
The system had surveyed millions of acres of public lands by
good, bad and indifferent surveyors. Most of the easy sur-
veying had been done, so not even the Deputy Surveyors
themselves were sorry to see the contract method go.
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THE PERIOD 1910 — 1946

“As organized at the beginning of the direct system of sur-
reying and resurveying the public lands, the GLO consisted
?i‘s:ix units:

1) Washington Headquarters Office (GLO and divisions
therein)

§ Offices of the Surveyors General

3} District Land Offices
Field Service

# Surveying Service

) Logging Service

4t he Commissioner of the GL.O, the Assistant Commission-
.§ the Surveyors General, and the Registers and Receivers of
he district land offices were appointed by the President.

_Surveyors General’and their offices were located at
fneau, Alaska; Phoenix; Arizona; San Francisco, Califor-
-4; Denver, Colorado; Boise, Idaho; Helena, Montana; Reno,
Yevada; Santa Fe, New Mexico; Portland, Oregon; Huron,
flth Dakota; Salt Lake City, Utah; Olympia, Washington;

Cheyenne, Wyoming,

‘Division "E” in the Washington Headquarters office had

ardless of who managed those lands. All instructions for
urveys issued in the field were examined and approved in
divigion"E.”

he Civil Appropriations Act of March 4, 1911, 36 Stat.
. 83, permitted the Secretary of the Interior to appoint two
upervisors of Surveys. Frank M. Johnson and Arthur D.
“fder had already been appointed to those positions.

he Field Surveying Service was organized with Johnson
s Supervisor of Surveys; his office was located in Denver,
:Eorado. Kidder later became Associate Supervisor of Sur-

'*Feral supervision of all cadastral surveys on public lands,

s in Washington, D.C. Ten surveying districts were estab-
shed with an Assistant Supervisor in charge of each district,
kcept the Eastern States District, which was under the
pociate Supervisor. The Districts and their numbers were:

#District 1 — Montana,

District 2 — Colorado and Wyoming
Pistrict 3 — South Dakota and Nebraska
“District 4 — New Mexico

District 5 — Arizona and Califofnia

Pistrict 6 — Utah and Nevada
istrict 7 — Washington and Idaho
District 8 — Oregon

istrict 9 — Alaska v
istrict 10 — Eastern States, at Washington, D.C.
{not numbered until 1918}

Under this organization, the technical direction of the
51131 field work was controlled by the Supervisor of Sur-
:y8, through the Associate and Assistant Supervisors. The
ajor office work was done under the Surveyors General,
o were under the Chief Clerk in Washington. They issued
t Special Instructions, prepared the plats and approved the
:ld returns prepared by the field surveyors; but the plats did
become official until accepted by the Commissioner, The
;'veyors General remained custodians of the survey rec-
ds and also received and disbursed monies deposited by
]tlers for surveys and resurveys. This splitting of the re-
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sponsibilities for the surveys .. «s unsatisfactory at best, but
continued for 15 years until the offices of Surveyor General
were abolished in 1925.

The first cadre of surveyors was made up primarily of men
who had been field examiners of the contract surveys and
from the known reliable Deputy Surveyors who had proven
themselves when executing their contracts. The titles given
them were either “U.8. Surveyor” or “U.S. Transitman.”
They were selected very strictly on the basis of ability. All
were government employees, paid a monthly salary, and
provided with food and lodging (tents) when in the field. All
instruments and equipment were furnished by the govern-
ment, although like most surveyors, they had and used per-
sonally owned equipment as well.

The Surveyors General grouped the proposed field work

“together by type and classification; i.e., railroad, coal, and

forest lands, settler's application (deposit) surveys, and re-
surveys, If the proposed work program was approved by Divi-
sion “E,” the Surveyor General prepared Special Instructions
under a Group Number. A “group” might be a few miles of a
special type of survey, but most often was for the survey or
resurvey of a township or group of townships. The township
was the usual unit used. The Special Instructions were
approved in either Division “E,” or if more expedient, by a
Supervisor. The work would then be assigned to a U.S. Sur-
veyor or U.S. Transitman for execution in the field, Assign-
ment instructions were issued by the appropriate Assistant
Supervisor of Surveys. The surveyor assigned would hire his
field assistants, gather his camp and surveying equipment
and head for the field.

At first, some of the Examiners of Surveys remained on
that duty until all of the outstanding contracts were com-
pleted, examined, and approved. These men then became
U.S. Surveyors or Assistant Supervisors, In the early years of
the direct system, while the organization was being per-
fected, the field surveyors were placed in the field and moved
around by the Supervisor of Surveys. A set amount of time
was allowed for preparing field returns and in effect the field
surveyors were per-diem employees, furloughed between
jobs. The system was gradually refined and later the sur-
veyors were assigned to a district and worked within that
state or states as the responsibility of the Assistant Super-
visors increased. Surveyors could not transfer from one dis-
trict to another without the approval of the Supervisor of
Surveys.

Annual Instructions were issued on July 20, 1910, outlin-
ing in detail the procedures to be used in hiring surveyors,
procurement, and use of equipment, duties of responsible
persons, and other details of expending the appropriation for
surveying. The surveyors Weekly Progress Report was in-
stalled and is still used in only slightly modified form, The
Standard Field Tables and The Ephemeris (of the sun and
selected stars) were issued in 1910 and are still being sup-
plied to all BLM surveyors.

The changeover to the direct system was apparently a
rather smooth operation and had been in the planning and
preparation stage for more than a year. Much of its early
success was due to the superb organizational ability of the
Supervisor of Surveys, Frank M. Johnson, and his selection of
able Assistant Supervisors.

After field work was completed on a group, the surveyor
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from these rules in respect to the “pits,” the course and
distance to each is to be stated in the Field Books.

Perpetuity in the mound is a great desideratum. In forming
it with light alluvial soil the surveyor may find it necessary
to make due allowance for the future settling of the earth,
and thus making the mound more elevated than wouid be
necessary in a more compact and tenacious soil, and increas-
ing the base of it. In so doing, the relative proportions be-
tween the township mound and other mounds is to be pre-
served as nearly as may be. -

The earth is to be pressed down with the shovel during the
process of piling it up. Mounds are to be covered with sod,
grass side up, where sod is to be had; but, in forming a mound,
sod is never to be wrought up with the earth, because sod
decays, and in the process of decomposing it will cause the
mound to become porous, and therefore liable to premature
destruction.

POSTS IN MOUNDS

Must be squared, and show above the top of the mound
some ten or twelve inches, and if the mound be a township or
section corner common to four townships, or common to four
sections, or if the same be a corner common to fwo townships
or to two sections, the post therein must be planted, marked,
and notched, in mode and manner prescribed for ordinary
posts in similar situations.

In quarter section mounds the posts will bear the designa-
tion Vi S. ‘
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MOUND MEMORIALS.

Beside the charcoal, stone, or charred stake, one or the
other of which must be lodged in the earth at the point of the
corner, the deputy surveyor is specially enjoined to plant
midway between each pit and the trench, seeds of some tree,
(those of fruit trees adapted to the climate being always to be
preferred,; so that, in course of time, should such take root, a
small clump of trees may possibly hereafter note the place of
the corner. The facts of planting such seed, and the kind
thereof, are matters to be truthfully noted in the Field Book.

WITNESS MOUNDS TO TOWNSHIP
OR SECTION CORNERS.

If a township or section corner, in a situation where bear-
ing or witness trees are not found within a feasonable dis-
tance therefrom, shall fall within a ravine, or in any other
situation where the nature of the ground, or the circum-
stances of its locality, shall be such as may prevent, or prove
unfavorable to, the erection of a mound, you will perpetuate
such corner by selecting, in the immediate vicinity thereof, a
suitable plot of ground as a site for a bearing or witness
mound and erect thereon, a mound of earth in the same
manner and conditioned in every respect, with charcoal,
stone, or charred stake, deposited beneath, as before directed;
and measure and state, in your Field Book, the distance and
course from the position of the true corner of the bearing or
witness mound so plased and erected.
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DOUBLE CORNERS ON STANDARD PARALLELS.

One being called "Standard Cornefs" and the others
"Closing Corners.”

Such corners are to be found nowhere except on the Stan-
dard Parallels or Corrrection lines, whereon are to appear
both the corners which mark the intersections of the lines
which close thereon, and those from which the surveys stanrt
in the opposite direction. Those lines are to be parallels to the
principal base line, and therefore parallels of latitude. On
those lines, and at the time of running the same, the
township, mile, and haif-mile, corners are to be planted, and
each of these is a corner common to fwo, [whether township or
section corners,} and must be so marked. [As remarked under
the proper head, the quarter sectional corner is to be a flat-
tened post protruding two feet from the surface with no other
mark than ¥ S.]

The corners which are established on the standard paral-
lel, at the time of running it, are to be known as “Standard
Corners,” and, in addition to all the ordinary marks, (as
herein prescribed,) they will be marked with the letters S. C.

The standard parallels are designed to be run in advance of
the contiguous surveys, but circumstances may exist which
will impede, or temporarily delay, the due extension of the
standard; and when, from uncontrollable causes, the con-
tiguous townships must be surveyed in advance of the time of
extending the standard, in any such event, it will become the
duty of the deputy who shall afterwards survey any such
standard
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lying north of the principal base line, to plant thereon the
double sett of corners, to wit, the standard corners to be
marked S. C., and the closing ones which are to be marked C.
C.; and to make such measurements as may be necessary to
connect the closing corners, and complete the unfinished
meridional lines of such contiguous and prior surveys, on the
principles herein set forth, under the different heads of "Ex-
terior or Township Lines,” and “Description of the mode of
laying off and surveying Interior or Section Lines.”

You will recollect that the corners, (whether township or
mile corners,) which are common to two, (two townships, or
two sections,) are not to be planted dicgonally like those
which are common to four, but with the flat sides facing the
cardinal points, and on which the marks and notches are
made as usual. This, it will be perceived, will serve yet more
fully to distinguish the standard parallels from all other
Linag
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THE MEANDERING OF NAVIGABLE STREAMS.

1. Standing with the face looking down stream, the bank
on the left hand is termed the “left bank,” and that on the
right hand the “right bank.” These terms are to be universal-
ly used to distinguish the two banks of a river or stream.



12. Both banks of navigable rivers are to mew. .ered by
faking the courses and distances of their sinuosities, and the
same are to be entered in the "meander field book.”

4 At those points where either the township or section lines
fntersect the banks of a navigable stream, POSTS. or, where
necessary, MOUNDS of earth or stone, are to be established
3t the time of running these lines. These are called "meander
gcimers;” and in meandering you are to commence at one of
those corners on the township line, coursing the banks, and
measuring the distance of each course from your commencing
aorner to the next “meander corner,” upen the same or
dnother boundary of the same township; carefully noting
your intersection with all intermediate meander corners. By
e same method you are to meander the opposite bank of the
game river.

When establishing the MEANDER CORNERS on one

-25-

dank of a navigable stream, sight must be taken across to
{etermine the precise spot for planting corresponding corners
in line, on the opposite bank thereof; and such spot must be
signalized by a substantial, temporary STAKE, square across
L’:top; and whenever, at any subsequent period, the surveyor
“hall meander the opposite bank of such stream, a permanent
POST or MOUND, as already prescribed, will then and there
e planted, in lieu of such temporary stake.

When surveying to the river, in the opposite fraction of
same township, such pre-established meander corner must be
;Eached by first running a random line thereunto, ascertain-

g the amount of its deviation from the corner, and correct-
g accordingly.

_ The crossing distance between the MEANDER CORNERS,

In same line, is to be ascertained by triangulation, in order

#nat the river may be protracted with entire accuracy. The

particulars to be given in the field notes,

;13 You are also to meander, in manner aforesaid, all lakes

2nd deep ponds of the area of twenty-five acres and upwards;
also navigable bayous; shallow ponds, readily to be drained,
gr likely to dry up, are not to be meandered.

g{You will notice all streams of water falling into the river,
rake, or bayou you are surveying, stating the width of the
same at their mouth; also all springs, noting the size thereof
nd depth, and whether the water be pure or mineral; also the
Jead and mouth of all bayous; and all islands, rapids, and
ars are to be noticed, with intersections to their upper and
wer points to establish their exact situation. You will also

il
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pte the elevation of the banks of rivers and streams, the
eights of falls and cascades, and the length of rapids.
4. The precise relative position of islands, in a township
hade fractional by the river in which the same are situated,
5 to be determined trigonometrically—sighting to a flag or
sther fixed object on the island, from a special and carefully
easured base line, connected with the surveyed lines, on or
4ar the river bank you are to form connexion between the
neander corners on the river to points corresponding thereto,
Eu direct line, on the bank of the island, and there establish

g

“
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the proper meander corne:», and calculate the distance
across.

5, In meandering lakes, ponds, or bayous, you are to com-
mence at a meander corner upon the township line, and
proceed as above directed for the banksof a navigable stream.
But where a lake, pond, or bavou lies entirely within the
township boundaries, you will commence at a meander cor-
ner established in subdividing, and from thence take the
course and distance of the entire margin of the stream, noting
the intersection with all the meander corners previously
established thereon.

6. Tomeander a pond lying entirely within the boundaries
of a section, you will run and measure fwo lines thersunto
from the nearest section or quarter section corner on opposite
sides of such pond, giving the courses of such lines. At each of
the points where such lines shall intersect the margin of such
pond, you will establish a witness point, by fixing a post in the
ground, and

.27.

raising a mound around it, and taking bearings to any adja-
cent trees. The relative position of these points being thus
definitely fixed in the section, the meandering will com-
mence at one of them, and be continued to the other, noting
the intersection, and thence to the beginning. The proceed-
ings are to be fully entered in the field book.

7. Intaking the connexion of an island with the main land,
when there is no meander corner in line, opposite thereto, to
sight from, you will measure a specia) base from the meander
corner nearest to such island, and from such base you will
triangulate to some fixed point on the shore of the island,
ascertain the distance across, and there establish a special
meander corner, wherefrom you will commence to meander
the island. When surveying on the opposite side of such river,
you will there take another connexion with the island, but no
corner need be planted.

8. Your field notes of meanders in any one township are to
follow immediately after the notes of the subdivision thereof,
They are o state and describe particularly the meander
corner from which they commenced, each .one with which
they close, and are to exhibit the meanders of each fractional
section separately; following, and composing a part of such

. notes, will be given a description of the land, timber, depth of

inundation to which the bottom is subject, and the banks,
current, and bottom of the stream or body of water you are
meandering.

8. No blazes or marks of any description are to be made on
the lines meandered beteen the established

-28-
corners, but the utmost care must be taken to pass no object of

topography, or change therein, without giving a particular
description thereof in its proper place in your meander notes.

OF FIELD BOOKS.
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DOUBLE CORNERS.

Such corners are to be nowhere except on the base and
standard lines, whereon are to appear both the corners which
mark the intersections of the lines which close thereon, and

Ehose from which the surveys start on the north. On these
&ines, and at the time of running the same, the township,
section, and quarter section corners are to be planted, and
ach of these is a corner commmon to two, (whether township
®r section corners,) on the north side of the line, and must be
so marked. .
. The corners which are established on the standard paral-
iiel, at the time of running it, are to be known as “standard

*orners,” and, in addition to all the ordinary marks, (as here- .

in prescribed,) they will be marked with the letters S. C.
¥losing corners will be marked with the letters C. C. in
Hddition to other marks.

The standard parallels are designed to be run in advance of
rghe contiguous surveys on the south of them, but circum-
‘ttances may exist which will impede or temporarily delay the

due extension of the standard; and when, from uncontrollable

auses, the contiguous townships must be surveyed in ad-

E'ance of the time of extending the standard, in any such

dvent it will become the duty of the deputy who shall after-

‘wards survey any such standard to plant thereon the double

et of corners, to wit, the standard corners, to be marked 8. C.,
nd the closing ones which are to be marked C. C.; and to
make such measurements as may be necessary to connect the
losing corners and complete the unfinished meridianal lines
Ef‘ such contiguous and prior surveys, on the principles herein

Set forth, under the different heads of “exterior or township

lines,” and of "diagram B.”

1 You will recollect that the corners, (whether township or

ection corners,) which are common to two, (two townships or
two sections,) are not to be planted diagonally like those
ghich are common to four, but with the flat sides facing the

:gardinal points, and on which the marks and notches are

made as usual. This, it will be perceived, will serve yet more
ully to distinguish the standard parallels from all other

l THE MEANDERING OF NAVIGABLE STREAMS.

L 1. Standing with the face looking down streafn, the bank
m the left hand is termed the “left bank,” and that on the
right hand the “right bank.” These terms are to be universal-
ly used to distinguish the two banks of a river or stream.

[ 13 ]

j 2. Both banks of navigable rivers are to be meandered by
aking the courses and distances of their sinuosities, and the
same are to be entered in the field book.

At those points where either the township or section lines
gntersect the banks of a navigable stream, POSTS, or, where
necessary, MOUNDS of earth or stone, are to be established
]t the time of running these lines. These are called “meander
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corners;” and in meanderin, you are to commence at one of
those corners on the township line, coursing the banks, and
measuring the distance of each course from your commencing
corner to the next "meander corner,” upon the same or
another boundary of the same township, carefully noting
your intersection with all intermediate meander corners, By
the same method you are to meander the opposite bank of the
same river. )

The crossing distance between the MEANDER CORNERS
on same line is to be ascertained by triangulation, in order
that the river may be protracted with entire accuracy. The
particulars to be given in the field notes.

3. You are also to meander, in manner aforesaid, all lakes
and deep ponds of the area of twenty-five acres and upwards;
also navigable bayous; shallow ponds, readily to be drained,
or likely to dry up, are not to be meandered.

You will notice all streams of water falling into the river,
lake, or bayou you are surveying, stating the width of the
same at their mouth; also all springs, noting the size thereof
and depth, and whether the water be pure or mineral; also the
head and mouth of all bayous; and all islands, rapids, and
bars are to be noticed, with intersections to their upper and
lower points to establish their exact situation. You will also
note the elevation of the banks of rivers and streams, the
heights of falls and cascades, and the length of rapids.

4. The precise relative position of islands, in a township
made fractional by the river in which the same are situated,
is to be determined trigonometrically—sighting to a flag or

- other fixed object on the island, from a special and carefully

measured base line, connected with the surveyed lines, on or
near the river bank, you are to form connexion between the
meander corners on the river to points corresponding thereto,
in direct line, on the bank of the island, and there establish
the proper meander corners, and calculate the distance
across.

5. In meandering lakes, ponds, or bayous, you are to com-
mence at a meander corner upon the township line, and
proceed as above directed for the banks of a navigable stream.
But where a lake, pond, or bayou

[ 14 )

lies entirely within the township boundaries, you will com-

. mence at a meander corner established in subdividing, and

from thence take the courses and distances of the entire
margin of the same, noting the intersection with all the
meander corners previously established thereon.

6. To meander a pond lying entirely within the boundaries
of a section, you will run and measure fwo lines thereunto
from the nearest section or quarter section corner on opposite
sides of such pond, giving the courses of such lines. At each of
the points where such lines shall intersect the margin of such
pond, you will establish a witness point, by fixing a post in the
ground, and taking bearings to any adjacent trees, or, if
necessary, raising a mound,

The relative position of these points being thus definitely
fixed in the section, the meandering will commence at one of
them, and be continued to the other, noting the intersection,
and thence to the beginning. The proceedings are to be fully
entered in the field book.

7. Intaking the connexion of an island with the main land,



when there is no meander corner in line, opposite thereto, to

sight from, you will measure a special base fron’ & meander

1 corner nearest to such island, and from such base you will

triangulate to some fixed point on the shore of the island,

ascertain the distance across, and there establish a special

! meander corner. wherefrom you will commence to meander
the island.

The field notes of meanders will be set forth in the body of

4§ the field book according to the dates when the work is per-

' formed. as illustrated in the specimen notes annexed. They

are to state and describe particularly thé meander corner
from which they commenced, each one with which they close,
1 and are to exhibit the meanders of each fractional section
. separately, following, and composing a part of such notes,
. Will be given a description of the land, timber, depth of inun-
'3 dation to which the bottom is subject, and the banks, current,
and bottom of the stream or body of water you are meander-
ing.

9. No blazes or marks of any description are to be made on
the lines meandered between the established corners, but the
utmost care must be taken to pass no object of topography, or
f:j change therein, without giving a particular description

thereof in its proper place in your meander notes.
[15]

OF FIELD BOOKS.

The FIELD NOTES afford the elements from which the
plats and calculations in relation to the public surveys are

made. They are the source wherefrom the description and -

. evidence of locations and boundaries are officially delineated
j and set forth. They therefore must be a faithful, distinct and
minute record of every thing officially done and observed by
the surveyor and his assistants, pursuant to instructions, in
» relation to running, measuring, and marking lines, estab-
J lishing boundary corners, &c.; and present, as far as possible,
a full and complete topographical description of the country
surveyed, as to every matter of useful information, or likely
to gratify public curiosity.
There will be sundry separate and distinct field books of
surveys, as follows:
1  Field notes of the MERIDIAN and BASE lines, showing
“J the establishment of the township, section or mile, and guar-
ter section or half mile, boundary corners thereon; with the

of soil, timber, minerals, &c.

" Field notes of the "STANDARD PARALLELS, or correc-
tion lines,” will show the establishment of the township,
| section, and quarter section corners, besides exhibiting the
| topography of the country on line, as required on the base and
meridian lines.

Field notes of the EXTERIOR lines of TOWNSHIPS, show-
ing the establishment of corners on lines, and the topogra-
phy, as aforesaid,

Field notes of the SUBDIVISIONS OF TOWNSHIPS, into
sections and quarter sections.

The field notes must in all cases be taken precisely in the
order in which the work is done on the ground, and the date of
ieach day’s work must follow immediately after the notes

.
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crossings of streams, ravines, hills, and mountains; character.

thereof. The variation of the needle must always occupy a
separate line preceding t  iotes of measurements on line.

The exhibition of every mile of surveying, whether on
township or subdivisional lines, must be complete in itself,
and be separated by a black line drawn across the paper.

The description of the surface, soil, minerals, timber,
undergrowth, &c.. on each mile of line is to foliow the notes of
survey of such line, and not be mixed up with them.

No abbreviations of words are allowable, except of such
words as are constantly occurring, such as “sec.” for "section,”
“in, diam,” for

[ 16 ]
"inches diameter;” "chs.” for “chains;” “lks.” for “links;”
“dist.” for “distant,” &c. Proper names must never be abbrevi-
ated, however often their recurrence.

The nature of the subject-matter of the field book is to form
its title page, showing the State or Territory where such
survey lies, by whom surveyed, and the dates of commence-
ment and completion of the work. The second page is to
contain the names and duties of assistants, Whenever a new
assistant is employed, or the duties of any one of them are
changed, such facts, with the reasons therefor, are to be
stated in an appropriate entry immediately preceding the
notes taken under such changed arrangements. With the
notes of the exterior lines of townships, the deputy is to sub-
mit a plat of the lines run, on a scale of two inches to the mile,
on which are to be noted all the objects of topography on line
necessary to illustrate the notes, viz: the distances on line at
the crossings of streams, so far as such ¢an be noted on the
paper, and the direction of each by an arrow-head pointing
down stream; also the intersection of line by prairies,
marshes, swamps, ravines, ponds, lakes, hills, mountains,
and all other matters indicated by the notes, to the fullest
extent practicable.

With the instructions for making subdivisional surveys of
townships into sections, the deputy will be furnished by the
Surveyor General with a diagram of the exterior lines of the
townships to be subdivided, (on the above named scale,) upon
which are carefully to be laid down the measurements of each
of the section lines on such boundaries whereon he is to close,
the magnetic variation of each mile, and the particular de-
scription of each corner. P. in M. signifies post in mound. And -
on such diagram the deputy who subdivides will make
appropriate sketches of the various objects of topography as
they occur on his lines, so as to exhibit not only the points on
line at which the same occur, but also the direction and
position of each between the lines, or within each section, so
that every object of topography may be properly completed or
connected in the showing.

These notes must be distinctly written out, in language
precise and clear, and their figures, letters, words, and mean-
ing are always to be unmistakable. No leaf is to be cut or
mutilated, and none to be taken out, whereby suspicion
might be created that the missing leaf contained matter
which the deputy believed it to be his interest to conceal.
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notice is received from this office that the s~ “vopriations
have been made. You will be promptly notific by mail or
telegraph, as circumstances may determine, when the
appropriations are passed, and no surveying chargeable to
such appropriations must be done before receiving this
notice,

4. CONTRACTS MUST BE APPROVED BY THE
COMMISSIONER.

The first section of the act of May 30, 1862, provides that
contratts for the survey of the public lands shall not become
binding upon the United States until approved by the Com-
missioner of the General Land Office, except in such cases as
the Commissioner shall otherwise especially order.,

5. REVENUE STAMPS TO BE ATTACHED TO
CONTRACTS AND BONDS,

The requirements of the internal revenue law make it
necessary that five separate stamps be attached to the several
parts of every contract and of a deputy surveyor, to wit:

1. Tothe contract, five-cent stamp; 2. To the affidavitof the
deputy surveyor, five cents; 3. To the bond, fifty cents; 4. To
the certificate as to the sufficiency of the bond, ten cents; 5. To
the oath of allegiance, five cents.

Surveyors general are reminded that the sufficiency of the
sureties to the bonds of deputy surveyors must be certified
BY THE PROPER OFFICER OF A COURT HAVING A
SEAL.

6. WHEN DESIRED BY SETTLERS, SURVEYS MAY
BE MADE BY THE SURVEYOR GENERAL AT
THEIR EXPENSE IN CERTAIN CASES.

By section 10 of an act entitled “An act to reduce the
expenses of the survey and sale of the public lands in the
United States,” approved May 30, 1862, it is provided, “That
when the settlers in any township or townships, not mineral
or reserved by Government, shall desire a survey made of the
same under the authority of the surveyor general of the
United States, and shall file an application therefor in writ-
ing, and deposit in a proper United States depository, to the
credit of the United States, a sum sufficient to pay for such
survey, together with all expenses incident thereto, without
cost or claim for indemnity on the United States, it shall and
may be lawful for said surveyor general, under such instruc-
tions as may be given him by the Commissioner of the Gener-
al Land Office, and in accordance with existing laws and
instructions, to survey such township or townships, and
make return thereof to the general and proper local land
office: Provided, The townships so proposed to be surveyed

-6-

are within the range of the regular progess of the public
surveys embraced by existing standard lines or bases for the
township and subdivisional surveys.”"—{(Sec. 10, p. 410, vol.
12, U. 8. Laws.)

Applications for surveys under this Jaw must be made to
the surveyor general in writing, upon the receipt of which he
will furnish the applicant with an estimate of how much the
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desired survey will cost. ~ receiving a certificate of deposit
of a United States deposiv.... y, showing that the required sum
has been deposited with him in a proper manner to pay for the
work, you will contract with a competent United States depu-
ty surveyor, and have the survey made and returned in the
same manner as other public surveys are.

You are especially enjoined in all cases to state explicitly in
your letters furnishing estimates to applicants, that the pay-
ment of the amount required for the survey will not give the
depositor any priority of claim or right to purchase the land,
or in any manner affect the claim or claims of any party or
parties thereto; and that, when surveyed, it will be subject to
the same general laws and regulations in relation to the
disposition thereof as other public lands are.

The money should be deposited to the credit of the Treasur-
er of the United States on account of the proper appropria-
tions. A separate estimate is required and a separate deposit
must be made for office work and field work; one to be placed
to the credit of the appropriation “for compensation of the
surveyor general and the clerks in his office,” and the other to
the credit of the appropriation “for continuing the public
surveys.” The depositary will issue certificates in triplicate,
one of which will be transmitted to this office with the con-
tract and bond of the deputy surveyor.

The account will be adjusted and paid in the same manner
as other surveying accounts, Should the amount deposited
exceed the cost of survey and all expenses incident thereto,
including office work, an account setting forth the fact of such
excess may be rendered by the depositor, certified by the
surveyor general, and transmitted to this office with the final
surveying returns, to be reported for payment.

Where a township is surveyed under the provisions of the
aforesaid act, the survey must include all the surveyable
public land in such township.

7; SMALL ISLANDS MAY BE SURVEYED AT THE
COST OF APPLICANTS.

Many applications are received at this office for the pur-
chase of small unsurveyed islands which were omitted when
the adjacent lands were surveyed. These islands are usually
of too little value to justify the Government in incurring the
expense of survey; but where a party destres the survey made.
and is willing to pay the cost thereof in advance, upon the
conditions set forth in these instructions, it may be done
under the provisions of the tenth section of the act of May 30,
1862.

The party desiring the survey to be made must file a2 writ-
ten application with the surveyor general, giving an intel-
ligible description of the locality of the island, its distance
from the main shore, the width

-

of the narrowest channel between it and the main land, with
an estimate of its area.

Upon receiving such application, made in the manner indi-
cated, you will examine the records and data in your office,
and if it appears that the island is public land and has not
already been surveyed, you will furnish the applicant an
estimate of the cost of surveying it, as directed under the



Jsixth head in these instructions, stating expliciuy that the
depositing of the money will not in any manner affect the
~grights of parties in said lands, nor give any priority of claim to
the depositor.

You will observe particularly that two separate deposits
are to be made--one on account of the appropriation for field
work, and one on account of the appropriation for office
work—a separate certificate for each to be transmitted to this
office with the contract and bond of the deputy surveyor.

It will be understood that these instructions relate only to
§isolated islands, or islands that were omitted when the public
surveys were extended over the adjacent lands, gnd do not
apply to islands falling within the regular course of current
surveys, which must be included in the contracts for sur-
veying the public lands.

As a general rule, a body of land separated from the main
fland by a perpetual natural channel may be regarded as an
Aisland for the purposes contemplated in these instructions.

i

8. SURVEY OF SWAMP LANDS,

Contracts with deputy surveyors must of course embrace
any “swamp and overflowed” lands which, in alluvial re-
igions, are intermingled with the arable or fast lands. Overall
such lands the lines of the public surveys must be extended,
as the selections in such cases are made according to the
--rharacter of the smallest legal subdivision. If the greater part

of such subdivision is " swamp and overflowed,” it goes to the
“swamp grant; if otherwise, it is excluded from such grant and
_is retained by the Government.

In the survey of all lands. of this mixed character, the

deputies must be charged to give in their field notes a specific

and full description of the land, indicating the cquses of its
sheing unfit for cultivation in its natural condition, with the
Jcharacter of the timber, shrubs, or plants growing on the

tract, and the contiguity of the premises-to rivers, water-
_courses, or lakes, naming them respectively. The swamp
qgrant does not embrace tracts in which the inundation is
“Feasual, but only those where the overflow would totally des-

troy crops and prevent the raising of the same without artifi-
Jcial means, such as levees, draining, &c. The essentiality
..;must be obvious to you of the requirement of full data in these

respects, in order to enable the Department properly to adjust
~jswamp and other interests.

Where the State authorities desire to have swamp lands

“'surveyed at their expense, the same may be done in accor-
dance with instructions on page 5 for surveys under the
‘|provisions of the tenth section of the act of May 30, 1862; but
all applications for separate surveys

J N

of swamp lands must be submitted to this office, with a full
eport and a diagram illustrating the locality, and the
g;pproval of the Commissioner first obtained.

9. CERTAIN RIVERS TO BE MEANDERED ON
i ONE BANK ONLY.

Rivers not embraced in the class denominated "navi-
gable”under the statute, but which are well-defined natural
}arteries of internal communication, and have a uniform
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width, will only be meandered on one bank. For the sake of
uniformity, the surveyor will traverse the right bank when
not impracticable; but where serious obstacles are met with,
rendering it difficult to course along the right bank, he may
cross to the left bank and continue the meanders as far as
necessary; but ail changes from one bank to the other will be
made at the point of intersection of some line of the pubiic
surveys with the stream being meandered.

The subdividing deputies will be required to establish
meander corners on both banks of such meanderable streams
at the intersection of all section lines, and the distances
across the river will be noted in the field book.

In meandering water-courses, where a distance is more
than ten chains between stations, even chains only shouid be
taken; but if the distance is less than ten chains, and it is
found convenient to employ chains and links, the number of
links should be a multiple of ten, thereby saving time and
labor in testing the closings both in the field and in the
surveyor general's office.

10. WHAT LAKES ARE NOT TO BE MEANDERED.

Paragraph numbered three, on page 13 of the Manual, in
regard to the meandering of lakes, &c¢., is modified as follows:

Lakes embracing an area of less than forty acres will not be
meandered. Long, narrow or irregular lakes of larger extent,
but which embrace less than one-half of the smaliest legal
subdivision, will not be meandered. Shallow lakes or bayous,
likely in time to dry up or be greatly reduced by evaporation,
drainage, or other cause, will not be meandered, however
extensive they may be,

Deputy surveyors will be aliowed pay for the distance
across lakes or ponds not meandered, where they are re-
quired to continue the lines of the public surveys across them;
but no offsets or lines run in triangulating will be paid for.

Where the distance across a lake or other body of water is
ascertained by offsetting, it is not enough to say in the field
notes “8.85 over lake and set a meander corner,” but the mode
by which the distance is ascertained must be stated and
described in full.

Posts will be established by the subd1v1d1ng deputy at the
intersections of all the public lines with these lakes the same
as if they were to be meandered.

11. CORNER POSTS AND CORNER STONES.

In loose or alluvial soil, section, quarter-section, or mean-
der posts may be driven into the ground, instead of digging
holes and planting

.9.

them as required in the Manual; but no posts will be so driven
unless, from the character of the soil, they will thereby be
rendered more firm and enduring,

All corner stones fourteen inches long, or more, and less
than eighteen inches in length, should be set two-thirds of
their length in the ground; if more than eighteen inches long,
they should be set three-quarters of their length in the
ground.
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CIRCULAR.

Department of the Interior
GENERAL LAND OFFICE,

Washington, D. C., July 13, 1874;

3 As inquiries arise in regard to the survey of the beds of
#{meandered lakes or other similar bodies of water in districts
" where the office of Surveyor General has been discontinued,
=sthe following is communicated as defining the conditions
“Junder which such lake beds are regarded as surveyable, and
~*as giving the proper mode of proceeding to have the same
_surveyed and to obtain title thereto:
The beds of lakes, (not navigable,) sloughs, and ponds over
fwhich the lines of the public surveys were not extended at the
date of the original survey, but which from the presence of
ywater at the date of such survey were meandered, are held to
jbe the property of the United States; and whenever, by evap-
" oration or the operation of any other cause, natural or artifi-
wcial, the waters of such lake, slough, or pond have so per-
}manently receded or dried up as to leave within the unsur-
veyed area dry land fit, in ordinary seasons, for agricultural
purposes, such dry land is subject to survey and sale under
{the general laws regulating the disposal of the public do-
main.
Such surveys will be ordered and, upon approval, disposi-
tion proceeded with in the following cases:
§ 1st. Where the waters have so far permanently receded or
“disappeared as to permit, during the ordinary surveying sea-
son, (not on the ice,} the actual extension of the lines of
Hsurvey, and the establishment and marking of corners in the
wmanner required by law, over the whole area of the bed of
such former lake.

] 2d. Where the waters have not generally disappeared, but -

where they have so far permanently receded as to leave a
margin of dry land fit for cultivation between the original
meandered lines and the remaining waters of sufficient area
}to admit of the survey and of the estabishment of at least
“three of the corners of a quarter-section.
3d. The Commissioner of the General Land Office will
Sconsider the question of ordering a survey of margins not
sadmitting the laying off of one hundred and sixty acres, but
not less than forty acres.
§ Parties desiring the survey of such lands may make ap-
gplication in writing to the Commissioner of the General Land
Office therefor, stating the approximate area, and the situa-
qtion of the tract with reference to the section, township, and
jrange of the public surveys, the same to be illustrated by a
Fdiagram; the fact that the waters have disappeared in the
manner or to the extent as specified in one of the three several
]above-speciﬁed cases—such statement to be accompanied
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with the affidavit of at least two credible and disinterested
witnesses as to the disappearance of the waters, the probabie
quantity of land capable of being surveyed in the whole area
lying between the original meandered line and the then
margin of the waters, and showing what proportion of such
area is it for agricultural purposes. To insure prompt atten-
tion and decision by this Office, both the statement and
affidavits required must be full and specific.

If, upon examination of such statement, diagram, and
proof, it is found that such survey my be properly allowed, the
parties applying will be so notified, and upon their designat-
ing to this Office the name and residence of some competent
and reliable surveyor, together with a statement from him in
writing of the amount for which he is willing to execute the
field-work of the survey, and a certificate of some United
States depositary that the amount specified has been de-
posited to the credit of the United States “on account of
individual depositors,” the Commissioner will then issue the
necessary instructions to the surveyor to enable him to ex-
ecute the field-work of survey in accordance with the pubiic
land system.

To correct what seems to be a very general misappre-
hension as to the manner in which persons may proceed to
perfect title who have made actual settlement on lands of the
character herein designated, and who claim or propose to
claim under the pre-emption laws of the United States, it is
remarked that in no event and at no stage of the proceedings
can their declaratory statements be received or filed in this
Office. Such declaratory statements must be filed in the local
land office, and cannot be there received until after such
survey has been made and the approved plat thereof filed in
the local office,

It is proper to further state that the fact of having borne the
expense of survey will give no priority of claim or right, under
existing laws, to purchase the land, or in any manner affect
the vested interest of any party thereto, should such exist, as
the land, when surveyed, will be subject to disposal according
to the laws of Congress and the regulations of this Office
relative to the disposal of lands embraced in fragmentary
surveys, ;

In case the lake bed is small and is so situated that no
township, section, or quarter-section corners will need to be
established by reason of such lake being situated within a
given section or sections fully surveyed, no deposit will be
required; and upon proof being furnished this Office as above
of the disappearance of the water, the premises will be
platted, and the land can then be disposed of under the ex-
isting laws,

Respectully,
8. S. BURDETT,
Commissioner
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The settlement of the Salt River Valley.

In the southern part of old Yavapal County, nearing the
junction of the Gila and Salt Rivers, long years ago, there burst
upon the view of the traveller, as he went south along the atage
road from Prescott to Tucson, the beautiful Salt River Valley.

. This great valley, spreading away to the East, furnished, at that’

tims, a striking panorama of desert beauty, carpeted, as it was,

w#ith an almost unbroken stretch of desert growth «w low branching

meaquites; gnarly palo-verdes; scraggy bushes of aromatic gréaae
} wood; clusters of gray sagebrush; cacti of various kinds, while,
in every clearing, a rank growth of wild fgalleta' grass waved
] and tossed with every passing breeze.
} The Salt River, a clear, glassy siream -- now overshadowed
'by dropping willows ot stately cottonwoods, now open %o ths gleanm
i of the sunlight -- wound ite tortuous course through the centra of
| this valley. oh a calm clear day in the springtime it was, indeed,
J a splendid sight -- at once quist and full of peacs. |
In the year 1867 all this was changed. Then, for the first _

time, the white man came to settle within the borders of the valw
3 ley and broke its entrancing solitude with the sound of his toil;
| then, for the first time, th? rude ploughshare -~ that harbinger
of civilization —— was thrust intc its hiastoric soll, rich in the
3 Tuine and rellcs of a departed race, whose fate and legends seenm
. forever locked within its safe embrace; then canals wers built
and lands cleared of thelr desert growth; then the wilderness

f primitive beauty gave way to a landscape of waving fields of
gfain and corn while the rude abodes of these sarly tillers of

the eoil commenced to rise here and there.
-lﬂ
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Before this reclamation of the valley, howsver, there had
existed for several vears & number of flourishing white settlements
in the southern portion of Yavapal County, which then extended %o
the Gila River on the south.

A primitive settlement which was later called Wickenburg had
veen started on the west bank of the Haseayampa in 1863, by Henry
Wickenburé, the discoverer of the now famous Vulthre Mine, while
Camp McDowell, on the wsst bank of the Verde, had been established
by troops of the California Volunteers in the year 1865.

Between these two enterprising communities and a littls to
the south, and right in the very heart of the populated seption of
Arizona, laid thils sunny and salubriocus Valley of Salt River.

This valley was no 1ittle dell or tiny spot of green surroun-.
ded by rugged mcuntaine, tut a vast stretch of almost lesvel plain
measuring over fifty miles in length from east %o west, with an
average width of flfteen miles, and containing approximately an
area of seven hundred and fifty square miles, or four husdred and
eighty thousand acres of ocultivable land. |

Doubtless the first Americans to traverse this section were
trappers and Indian traders who, commencing about 1830; were in
the hablt of coming down the Gila River, and working their way
up its several tributaries, éf which the Salt Ri#er has always
been a principal cone. |

About 1850 these pioneer pathfinders ﬁere fellowed by govern-
ment explorers who bégan t0 lead well fitted expeditions through-

<. ~ut this portion of the national domain, then a vast region of

- unknown worth.
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rzaze in the wine tusiness.,
j A n oy the nare of Cook, f. =z Frescotlt, atarted the f. st
} ctegrazh gallery, while C. R. Heyne was the first assayer.

Amon; cther early btusiness astenlisrments in Fheernlx was

o blackswmith shop of Ford & Vare, with a carriage zaking annex
n connection, and the carpenter shop of Pesrson 4 Zarver, which
Jrned out excellent WOrk.

The Vizekly Arizena Miner, oz rrescott, was for many years,

Az official putlicaticen of laricopa County. It had been &s-
wlished in 1286%, and when Yaricopa County was craated, was
Lﬁned vy John H. Marien, an able and fearless ﬁriter,'and the
%cal azents were at fi*qt Jack W. Swilllng, and Jebn T. Alsap.

er, ths firm of E. Irvine & Co., newsdezlers, was substituted

fr. Swilling, who had sold out his interests in the Valley.

f Tagt Phoenix, or I7ill City, Y. B. Hellings & Co., locked after

:he Yiner interssts; at Tickenburg, Zarnett & Plock, mercnsnts,

A
v.ants, while at Carp McDowell, the representatlve was James A.
in

¥ Ej

g Peeples, cwner of the agnolla Brewsry znd szlocn, were

~e

twlinson, the post trader.
] o AFLV TRAVSPORTATION.

Tror the earliest seittlerment of this sectlion, and*until

ﬁuilroads were constructed, many freighting outfits made regular
?ripa to and from the Salt River Valley. . They came in usually
}Lad aed with lunhter or merchandise, and de“artud with cargoes of
fain, flour, and other farm preducts. Oxen, mules, and horges

were equally uaeful in hauling the heavy wagons necessary in this

] -27-




#1ta, during the early 70's, were treoze of ‘iller >rcs.,

, of Prescott; of Lr. 7. ., Jones, and J. I. Eryan, S o

SnZe

Cosgrove & Cavaress, turrphy % Dennls,
Feach,
x, znd Charles W, Puzk, of Proenix; of A. Laguerrs,

rrete, ¢f Tickenbturg; of

..t & Bloc

.ocwith & Tenter, Ctanfleld, Fogers, Garfield, Lutgerding,

ers, Hayden, and rpany cthers, whose nares wers farmiliar ugcn

.

hizhweys of Arizona in the 'vanished days.!

;‘.::

In the spring of 1879, the Scuthern Pacific, building gast-

2 from Yuma, reached Laricopa station (5o the southwest of
+

-~

L

|

ot

raricora Wells) and through Pheenix, for wany yesrs thoreaiter,

o,

s

~+ad the entire cormerce of northern and centrak Arizcra. Dusty

Wasts

e

gight greing were almost continuously on the road tearing sup-
g2s to fhe mines arcund Prescott and Tlcrence, then anjoyirg a
=ierful degree of activity. r=gt freigh* to Prescott, which
unt making the one hundred and swvenﬁy‘milea in two weeks,

3% tre shirper four cents a pound.

~ un July Uth, 1887, the Varicopa srd Phcenix Rallroad gave the
1lay steam connacticon with Southern Arizena, and the outside

414, while on March 12th, 1895, ths sorpletion of the Prescotd

Is

heenix line, sclved the trsnsportation problem to the nerthern

.v4 of the Territory. "he construction of these railrcads

terfered greatly with overlani transportation, and gradually
1+ surely, the picturesque freighter wmas crowded out frorm the

&roa ¢f his early triumphs,

el
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AGRICULTURAL COZDITIONS T TUT SALT RITTR VALLTY
TIMING THT TARLY 70%3.

Tn many ways the yoor 1870 ws an intarasting cne to the

%. $t1s zroup of farmers arcund the Thoonix ucttlwmanw. eny

1.
f
loz

yantas of i-roriance, 48 7ell n3 3 ropid incrcaac of prepulation

mring the perled, sugurcd well for the cerinin and poroansnt |

sqtuza of the isolated but promlaling con 1&7 Althoush the

X r*cultuuﬂl area brousht under cultivntlon throuzhout tha whole

of Tawvanpal County o continually inercasing, the farming olreage

4n the S21t River Valley was expinding mere ropidly shan olag-

fwnoreﬂnvnrious %inds of f£ruit irces and vines being planted dur-

Ty

ot

ins the season of 1570. These vinos and trecs weIs brousht OVCTe

'1and from Southern California, and 1t roquized 2 great deal of
eara on %o part of the men bringing them, to have the young planta

ronch thelr destinaticn in fairly geod condition, ae once szt in
ha grouwnd, but little 1008 was oxporicnced on account of the
oxtrome fortility of tho seils  Having coome into thce valley
-1+l but slonder nornd, hoTsvVer, the carly scttlers had, during
the first yonrs of farming, vt 1ittlc opportunity to underirio
any soll experinentation for the purpose of finding cut what orora
cr trass were ecopccinlly adapted to this loqality, 28 the pPrearos
tion of the greund and the laying of sesd. cuttings, or young
“pees, required the expenditure of sone 1i%t%le nmoney. By the
mizile of 1870, howzwer, thire wmre perhnps 3 hundred fruit trecs
of various kxindas, indiuding fig, quines, pluz, peach, EZngllish
s

:
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-mlnut, ~pricct ~nd orange=-sct out in the valley w7ith bat 1istlc
¥noaladge, ab that time, of hew thoy weuld flourishs

Crope cuttincs wers first act out in 1268 by Jack Swilling
and the Starar Brothers, ond, deing mell from the sﬁart, TeTe
cultivated by most of the carly rasllcnts. Of tho cereals, varlicy
03 tha faverite crep and yilolded henvily each séazcn, whilc corn
was nlso planted oxtonsively during the first yonrs; the latter
er-p, hewever, wags gradually supplahted vy wheat which hag alwaya
dene well in this sceticn, In 1870, only 16 acres werc plnated
to alfnrlfa in the valley, belng on the farms of Zarmum, Dugra,
Cray and Swilling, while but two and o hnlf acres of catas hnd
necn aowed, & couple of zcres on the ranch of Darrell Tuppa, »nd
a half acre on that of the Starar bhrothors.

" Gorion A. ﬁilson.wag tha firat to oxperiment with pecans,
peanuts and dobaceco, having, in 1570, about fiftcon trees of the
forrer, nbout a quarter of an aore of peanuts, nd some hundred
plants of the latter. J. G. Toung mas thoe first to iry tha
cultivation of orahgc trees in the wvalley and, in 1870, hod
three troges of that wvaricty upen his-fdrm; In the lattor part of
1872, Jack Swilling bod quits a nucber of theoo trees upon his
ranch, which did not do very well, on account of the exposad
nnture of the land. Thls induatry, however, on vetter and more
rrotccted ground, proved mors suécessfnl in later yecars.

| The zercage in the staple crops increased atcondlily year by
year, and, from some 250 ncres in the spring of 1368, the culti-
vatcd areca oxpanded to something'lésé thnn a thousand acres in
1269, ani to 3prrox1:atciy l?Gglacrcs in 1270Q.
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John Acrorman, = 5
Thomoes Sarmum, e 103 =®
Jacch Donslingsr, » bd g2 ®
Darrell Tuppa " bl 17 *
Coluntus E. Cray » * g& »
George Jares I v ®
John Larsen ® ® g6 ®
John 3. Hentgomery ® » 6Q "
Frank HMetzler ® b » 78 *
Jamas !urphy and John T. Donnis % b g& =*
Benjnnmin 7o Pattcrson, had ® 1l ®
" mewls Nodgers . . 0 *®
John T: Swilling » ® 193 =
Jrcoh and Andreow Starar b b aLy =
Cordon A: Tilzon * » g *
J. Go Young b » 2 =

Durin; the latter yoar enly $wenty farmers had planted crcﬁa
of variocus kindas, moatly barley ond corn, although the wmater sup-
rly available at that time maas sufficlent to irrignte a far greate
ar arount of lznd than -as then under tillage.

Those plomeer tillors of the coil were the followings:

John T. Alsnp =nd Tm. L. Caborn, with about 227 aczea
®

In the San Francisco Weekly Bulletin, of California, thers
appeared in 1870, a well writton article by a prominent plonecr,
2ntitlod *Tanderings over Arizona,® from which the followring por-

ticn, rolating to the carl: Salt River settlomont, is token:

®0n Salt River ig a settleoment of aboul three hundred poonle
onsnged exclusively in 1gric?lturs; The wholc neighborheod i1a
entitled *Phocnlx® and exdonds some miles clong the river betton,
on the north zide of the stream, and lics saverallmilas atove its
junction with the Cila. The land i3 very rich and mas evidently
cultivnted years agons, for the channels of ditchea arc not
whslly f£illed up, =2nd may be tracod for rany miles thrxough over-
grovm with xxax shrubbery.



B

#Carzful notimotes give the nmount of zocd land in this vicline

ity =t 50,CC0 ncres, only 1200 of which 2rz under culbtivation, and
a cemparatively ormell arcunt is clalimeds 3z21% River is larger
than the Gila abova the junction, and is oupplied from the Thite
rountsins whore snow £alls deop, and oprings cre abtundond; and

Jr. 9willing, on intolligont farmer,‘ia of the opinion that by
corcfully rancging the water of thia otream, the zntlre arablo
lani of the valley could be broughE undor cultivation, This body
of land lisa several milcs from any rountaing ond thorefors iz
comparatively cafe from Indion depredations. But fow ralda have
boen made, =nd the raiders rarely got away with their booty, teing
ovcrtaken 2@ a rule, on ths plains intervening betwecn the vnlley

ﬂni ountoins. The first setiloments were made in Docenmber,

© 1867, Only'two, of nll, mant thore with nmoney, and they with

tut 1ittles

%iiany are now in easy circumstnonces and all are ¥gathering
ge2ar,® harpy ond contented. A few rent thelr lands for a fine
incore and do nething but oveorsee thelr businees. The crops
are a full average this year and small graln sella on the farm
a4 from ' to 5 conts por pound. Sweet potatoes ore produced %0
perfertion, and onzs farmer hog sixtcen nerea srowinge Fruit
trces axre to be obialned BQQ;, and the mildrnese of tha.climate
is a guarenty that all the delicats fruits will grow exccllenily.
For the farmer and frult grower there is no more inviiting hady
locality in Central Arizona, and I doubt if in any mtheé rortion

of the territory.®
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ind coom after, th:r: npprared in the Praacott incr, thoe

fellowling equally in 2resting rerarkas
®Phecnix, A T. Aug. 13, 13870.

*Cpunrds of 3Q Pimas ond Hnricopas, with ona citizen of thias
neighborhocd, ham:d Bugene Ca?tcr, rasged hers yosterday on thalr
roturn from a raid of a week againat the Plnal Apaches:  They
reperd one £isht in which thoy kill:d two Pinala én& deatroyed a
lorse ronchorial  Ono of the party had a larse tundle of tamnod
vuckexineg, “nd cuch othar proparty.'of more Or lesa value, woo
in possession of various opes. It is w2ll knoom that these
raids are quite cormon and to them and Coarp MeDowell, this floure
ishing settlement feels indebsed for the gecurity of life and
roperiyenjoyed.  They have made this section unsafe for Apachos
‘ani tie lotfor have rorely attemptcd depredations therein: Thora
ar many sircdlar fllustrations of the grent practical wnlue of the
hoatllity of onz tribe towﬁrds ancthers ® % &  Thig sotilce
rceat la recoiving constant_acccssions of working people. Tithin
a fow weeks asome thirty new ranshces hatte been logated and four .
familles have token wp thalr abede on 23 many farmse The older
sctilors hove beceme vall attached to‘thcir new heres, A fow
grave vines wers planted tore, twe yonrs agoe ond as those whe 1id
it hod no confidence in thoir production, they were uncarcd for;
out this season ﬁesarai‘Swilling and Starar each bad a fine crop

¢f aa doeliclous grapes as ever grew in California and thay, a8

chli’as others, hnve dbtcrminad to henceforth plant and properly

ultivate vinoyards. The conmon belief has been thet Irish poe




Barney Manuacript,

{7 o THE FIRST PUBLIC SURVEYS IN THE SALT RIVER VALLEY.
18563,

z Ous of the first persons to formally racognize the “avail-
l abiiity of the Salt Rivor Valley for the purposesoc! irrization, vwea

a goverament surveyor by the name of William H. Pisrce, who perforu-
i ad the first publis land surveying to be executed within the bound-
1 aries df Arizona. |
1 Although, by the Act of Cengrssea, approvad Fébruary
24, 1863,-« authorizing the organization of the Territory of Ariz-
ona - if was made a separate surveying diéfrict, yot, the work per-
formed by Deputy Plerce was not commenced until the very sarly part

. of 1867. In filling the offices creatsd by the formation afltha

Territory, Praalient Linceln chose Levi Bashford, thén a reaident of

“'Wiaconsin, for the first Survayor-General of the Arizona District.

¢

This official journeyed hither in the Company of other
{ appointed territorial officers and on ¥ay 6th, 1264 was preparsd to
open his office in Tucason. H& money having been appropkiated by
1 Congress, howevser, to meet the oxpense necsasary in organizing such

an office, General Bashford found himself unadle to perform the

principal dutiss required of him.
} On the 2nd day of July, 1864, Congress passed an Act

attaching Arizona to the surveying districts of New Yexico, then

% presided over by General John l,‘CIark, and making provision, at the
gsame time, for tha carrying on of necessary surveying operations with-
in this Territory. Upon the 15tk day of December, 1§66, {about a

year befors the coming ¢f *he Swilling PartvY, Gmneral Clark entered
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~into a conireet with Leputy Plerce for the survey of cartain lands
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in Arizora, at a sum not to excesd 375C0.C0. Commencing at the
"Initial Point", located naarbthe junction of the Gila and Salt

Rivers, when the military protection which had been furnished him was
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withdrawn and he was compellsd to quit the filed, the Indians infest-
E ing tha ¢ountry rendsring it unsafs and impracficable to continue the
work without a military ex@ort. In view ﬁf thasa cenditions the con-
tract with Deputy Pierce was later concellad.
The "Initlal Point®™ which Deputy Plerce was insiructed
to selact for the starting placse of the Arizena surveys conasisted of
a suletantial monument of stones, elght feet in diamster at the dase,

four feet around the top and eight feet in height, which stood upon

the sunmit éi a ¢onical hill, soms 150 feet in elavation, on the south

side of the Gila, opposite the mouth of the 8alt, in latitudes 33* 22°

57" north and longitude 1120° 187 24%* weat.
i General Clark had been the first to recegnize the sulitable-
ness of this point for the inltiation_of the Arlzona surveys and touched
I upon the zmatter in his official report of 1865, Joseph S. Wilson,

then Cozmissioner of the Ceneral Tand Office, replying to the variocus

suggestions contained in that repori thus wrote to Gensral Clark on
l " September 11, 18661~
"AS it is deemed expedient to initiate surveying operat-

_g ions in the Territory of Arizena, the recommendaticn made in your report

to this office, under date of MNay 24, 1865, suggesting that the monu~
ment erected in 1351 by the Mexiocan Poundary Commissiorn, sltuated at
the confllience of the Gila and Salt Pivers, be usad as the initial

point, is concurred in by this office; from that point you will
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ll establizh the Base and veridian Lines for the public surveys in Arizcre,

calling this special meridian-by the paxs of the Cila and Salt River

] %e}idian.“
With one or two exgattions all of the public asurveye in
l Aricha ara initiatsed from this point, which lies within ths preseat
] Sourdaries of Varicepa Countiy.
Deputy Plerce performed most ¢f his work dﬁring the menth
g of Janurary, 1867, and amﬁng his assistants were Andrew Yapler, Fobert

Johnson, Alvert Ashly, Charles H. Gray, 3993& Wileey and Gaorge Hendar-
E gon, all of whom tock an ocath for ths faithfuk performance of their
'] duty tefors Hohn E. Archibald, at Tucson, then Clerk of the First Jud-
icial District, comprising the county of Pima. In deacribing the country
f - along the Salt River, rear which scme cf his lines extended; Deputy
Pisrce wroite as follows -
j "2alt River is, at thia seascn of the year at least, a
I large stream, nor do I think that it ever entirsly dries, It ras
mere~cver a very heavy fall of, I should think, twalve to fifteen
feet to the mile which renders it especially valuable for irrigat-

ing. I consider this valley -~ six to ten miles wide and extending

from ita mouth upwards to the mouniuins about forty miles -- as con-

taining sowe of the best agricultural land I have yat seen in the

Territory and weuld rscommend that it be sundivided at an sarly day.®

As these observations tock place im Janurary, of 1867,
the poseibilities for irrigating this valley were thus definitely noted
élmcat a faar vefore the first settlers arrived.

Befors any further surveying operations cculd be in-

augurated by General Clark, the Tsrritery of Arizena was taken frox

L
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his juriadiction by an Act of Congress, approved March 2, 1267, and
.tzched to the surveying diatrict of Califcrnia, thin urder the super-

vision of CGensral L. Upton, and all origiral archieves rzlating te

tre surveying service in Arizena-were transzitted frem ¥ew Ysxico to

California. The conatant dexand of the ssttlera in Arizona for the

survey of their lands, Iinduced Gensral Upton, soon afisr assuming

charge of the Arizicra district, to let several contracts for that purpcse.

In the land to te surveyed under these sarly ceairasis,
w23 ireluded ths grsatsr portion c¢f the Salt River Valley. ’ Three
geparate contracts were entéred inte by the California cfficial for
tha pérfermance of this work; the [irst witﬁ Bilfred ¥. Ingalls,
bsaring the date 5! Fetruary 18, 1868; the second with George P. Ingalls,
bearing the date of February 29, 1863, whils the third -- called a
joint-contract —- was with both of the above-named, and bore the date
,f July 10, 1R68; each of tha abeve contracts was for the sum of $7500.00;

Wilfrad F. Ingalle #as a trother, and George P. Ingalls
a cousin, of Fon. Frank S, Ingalls, now and for many years past, United
States Surveycr General for the District of Arizona. (1915).

After teing awarded these coniracis Messrs. Ingalls who
then resided near Oakland, California, had‘a wagon espscially constructed
for uge in the werk conéenplated; one of the princip;l faatures of this
ccnveyance #as & box-like camfartment built in the rear for the carrying

of firswarms, to bte used in case af attack by roving dands of Indians

while in Arizcna.
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}-m ' Then conpleted, ihis wagon -- together with feur ﬁorses
T and other luggage w- Qaa shipred on btoard the coast steazer "Crizaka®,
vourd for ths Southern Califernia port of "Wilmington", called also

1 : aé that time, "Sar Pedro", which latter name the loéality gtill bhears.
Befora the surveyers left San Francis¢o, Ceneral Upton

called upon Csneral Mclowell, thén military commander of the Depariment of

of the Department of tha racific, and, alter sxplaining te hir the mission

of ris deputiss in Arizona and the probably attendant daﬁgers, requasted

that the protecticn cf a military ascort be afforded them while in the

duscharge of their duties within ithat Eérritory.

, [NENPO - .

The commanding General, realizing tha justness of thig re-

A

quest, thersupon issued the nacessary order, addressed to the various
ccrranding officers in Arizéna and the full text of which wa3 aas follows:s~
"HEADQUARTEES DEPARTMENT OF CLAIFCRNIA,

San Francisce, Cal., February 19, 185%,

Zpecial Orders,

i

¥o. 25,

The commanding officers of Sub Pistricts in Arizena will

furnish escerts to parties engaged in surveying United States lands in

Liaar

that Territery, under instructions from the Surveyor General of the

California and Arizona Surveying Districtﬁ, whenever, in thelr judgment,

gugch ars necessary, and can bevfurnizhed without neglecting other duties.

-—

By command of Brevet Yajor-General HcLowell;
‘ | ‘ E. R. Platt,
Aeting Assistant Adjutant General.®
! ' From Wilmington or San Peﬁro, the surveyora drove overland

to Yumza whers they arrived in due itime and, after having thelir ouifit

( -
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‘gverhauled at the shop of Chris Forner, a well-kncwn vlagksmlth and

wroeleright, they continued up the Gila, along the everland road, with
Varicopa Wells as their destination.

They made no raquest for a military escori tefors leaving
Tirg, = whéra the l4th Infantry was then etationed -~ &3 they had first
planned, but made the journey alohg the 0ila agcompanled 6nly be a few
men. | |

Upon reaching yaricopa Wells, Mesars. Ingalle established
theif neadquarters at tbat place which was, at the tire, the most impors-
ant station between Arizcna City and Tucson.

The two deputies conducted their surveying werk in the
Salt Biver Valley under many difficulties, the Irndizng stealing several

horses from them and retarding the progress of their work. At the

" slose of tha day's lavtor, the party of surveycrs would wake camp nsar

the river, where the only available water supply could be found, and,
after thoy had disposed of their evening meal, wovld extinguish the
carp fires and, in the darknéss, would move the entirs ocutfit onto the
higher ground, in order to mislead any prowling Indians who might have
marked, by the firess the location of the river camp.

Wany times duri rg their stay in the vzlley great ruxzhers
of Indian tracke would be found the next morning around the campwfires
of the early avsﬁing but ne opeg:&ttack, was ever made upon the surveying
party.

On the 27th day of yarch, 1868, Deputy W. F. Ingalls

commenced the work of sub~dividing the township around the Phoenix Settlement,

bén@leting ths sars on the 4th day of April.,  From April Zth to 15th, he
sgotiont zed the township to the east, in which the City of Tempse is now
b
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located. During the performance of this werk hia principal asslstants

wers Pobert Eryant, Thomas L. Taylor, Faustino Gonzalss and Antonio
Espivosa. During this tixa,.neputy G. P. Ingalle was alsoe at work in

the vicinity, his party consiating\of Tdward Livingston Bridgese, Ridgely
?i{lden, Canuto Sotoc and Touis Ganale, the first two ccming with him {rom
California. Young Bridges had gene to that state with his family when
quite young and after attending the public scheols, had taken up the atudy
of the law at Brayton College, in Caklard, a pioneer educational instituticn
of that State. (This seat of learning, -as well as the old College of Cal-
ifornia, wers later merged with the University of Califernia.)

The el&er Bridgzes, before coming'tc California, had been
Attorney “General of ,ain for a number of years and waa a lawyer of markad
ability. The sone %as latsr killed in Yevada. It was gaid soms years
ago that Ridgely Tilden was atill a resident of Arizonma, living somewhere
around the Globe country. Sherman Day, under whose direction the surveys
of Deputies Ingalls an& Ingalls were completed. By an Actrof Congress,
approfed July 11, 1870, Arizena was again made into a separate surveying
district, John Wasson, a pioneer joumnalist of California and Wevada, re-
ceiving the appointment of Surveyor General.

In hia general description of the ceuntry subraced within
the boundaries of Township 1 Yorth, Rangs 3 East, the Pgoenix township,
Deputy W. F. Ingallas made the fgllowing remarks atout the settlement
located thersin:-

"A settlement called "Phoenix® was formed in the northeast
part of the township, during the winter of 1857 and 1868. It now contains
about fifty persons who have displayed great arergy in the construction of
their "Irrigation Ditehes" and the clearing of their land and will this
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year bring undsr cultivation a large sxtent cf country. Tho ce

though young, bears svery evidence of thrift and proasperity.”

In hie general description of Township 1 North, Hange u
East, the following 1a feund: ‘

"There are two acequias taking water from the Salt River in
Ssotion 7, and run thence westward inte T. 1 N., R. 3 E, and whick are
uged by the farmers for irrigating their land. The settlers proposs
constructing another acequia to take water from the river in Section
15 and leading thence westerly to the adjoining township. In the
seuthweat corner of Section 7 were diacovered the remains of aﬁ ancient
adobe houep and wall. The wall is a parallel ogram in shape and is
about 100 feet long and 80 feet wida and is situated on a slight elevation.
Thig ruin, from all appearances, must have been designed for a fortfication
but when and by whom, we of course, have no msans of knowing,.®

These brie! remarks from the earliest deecription at hand

of the Phoenix Settlement and vicinity -- only a few months “after the

arrival of jack Swilling and his companiors.
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Surveyor=Ganaralts gffice,
Aanta FO, .27 USK1iCO,
July 19th, 1887.

Sirs
T havs tha honor 10 submit herswith oy annual report
4ith statenents marksd from nA% to *F", inclusive, showing

_ths condition and wanta of the surveying &izkxisk service in

this district.

Statoment narked FAY showg the tublic surveys made during
£h3 yaar snding Juns 3Cth, 1.87. ckatapent "B® shows the
survaya of private 1anl clains mads during the samz period.
gkagagant *CH exhibits tha azurveys directad %0 pa exacuted

during the fiscal yaur ending Juns 30, 138 .
* ® R *® % 3

A contract was entersd into with Dzputy Survayor Tillian
1. Pisrce on the 13th day of Tecerber, 1368, fcor ins survay
in Arizona of €6 milss of the Gila and Sals Bivar deridiang
23 milss of the bar8 1ina and standard and axtarior tovmatip
poundary 1inas, to amount in ths azzrogats to a sum not
axcesding 473500, ir. Plorce corplatad Sl suIVEY of the
aeridian from the initial cornar north o4 miles, the base
1ine fr-m tha sane corner 2ast 35 miles, and the first standard
parallel north along the south boundary of Tomahip 5 north,
sast 43 miles, and west 43 miles, when the military protecticn
which had been furnished him wad sithdram, and he was GO
pellzd to quit the fizld, the Indlans infasting thae countzry
rendering it unsafs and irpracticabla 0 continus %ha work
without a military escort. At his requzut, and by your
ordar, Ur. Plorce has psen relsased from rurther owlization

to prosscute the 2otk under his contract.

‘ By tha 4th soction of the Act of Congress entitled, 'An
Act to Crzate the oifice of Surveyor=Gsnaral in ths Tarritory
of ontona, and s3tabplishing a 1and office in tha tarritoriss
of ‘ontana and Arizona,! approvad larch 2nd, 1337, the tarri-
tory of Arlscna was attochad 3o Ghe surveying dintzict of
Califecrnia. v

In accordance -rith youxr jnstruct lons dated larch 3Cth,
18687, I have yrangnittsd to the survevyor=Gonozral of Caliiornia
all of t-9 original archives in thig office ralating to the )
survoying sarvice in Arizona, racalpta for thich, -hon rocaived,
#i11 ba formarded to your oiflca.

* #® ® 3 3

I an, .
Pegpectfully vour obadiznt sexrvant,
John A. Clark,
aurveyor Genoral of s l3x1icO.
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.on. Josarh 2. Tilson,

} Gowmissionar of %he Gencral Lanl Of71cs,

washington, De Co
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r(oniral of Avizona is heredy notif iz2d that
a7, I, Johr R. Allen, of %nh3 Tirat Julicial-
srritory of Arizona, havre pra=enpb2d a tmmet
ony humirad and sixzty IxXIAX (150)
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copas resarvation, ard enclosing ~“hat is
ad ag tha lUaricopa Tells.

e

Tucson, July 27th, 1834.

John B, Allen.”

General Land Ofiics,
July 5th, 1863.

L Lavi Basnford, Esq.,
' - Surveyor General of Arlzona.
Oshkosh,; 7Tisdonain.

|

Sire
I have to advise you that tha Sacretary of the Intarior
directs that the office of the Surveyor=Gensral of Arizona
ba astablishadl at Tucaon. :

VYary respectfully, _
Yours Obédisnt Servant,

Je e Elmunls,

* ' N . 8
g . Comnmisgionera #,
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} YORTH SINE CATALS T3 TET VICTIITY OF PHEOENIX

In the early part of 1872 there were elx rmain ditches or
irrigating canals taking water from the north side of the Talt

Piver in the vicinity of Phoenix, nerned as follows:

1. The €willing Irrigating Canal.

2. Tilsen's Ditch. '

3,  The Juan Chiavria, often callsd The Criffin Ditch.

L. The falt Ziver Tiitch, later called The Farmer's Canal.
" E. The Monterey Ditch. -

6.  The !lexican Ditch.

O

f all these ditches that of the Cwillling Company was the

) . . Badeiiad ik i

firat to he constructed, and was correnced, as has alrsady oeen

et

tated, in the early part of December, 1867. In April of 1&€EE,
it had a %total length of about two and three guarter miles, and
& a width of sowe twenty feet. Its preliminar y cost was equiva-
lent to about %l0,000.00,‘and every year after 1868, it was en-
} larged and improved. In 1871 a portion of new ditch, with its

F ‘
Lhead nearly three quarters of a mile durther up the river, wes

dug, intersecting the old charrel at a point 3300 feet from the

river in a straight line.

This last stretch of canal was 20 feet wide c¢cn the vottonm,

with an average depth of about ten feet, and cost some y900C.00.

} Both the ¢ld and the new ditches were used, and were capable of
surplying, in 1872, about &000 inches of water, although they

could have been rade to supply much mere than this if the dams

«eross the river at their heads had been ralsed. The original
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} wster claim of the Swillinz Corpany was 350C0 inches, wnich waeg
¢

later ausgenisd oy an aidditional clalm of 7CC0 inches, m2sing 2 < f
l total srprerriation of 12,000 inches. The first nsad of the _;_

e ur b

b

{ cwilling Di%ch fwaa intended for a rere teuporary affalr to en-
able *re first farmers to bring water upon the lznd, while the

i
‘ rore difficult work of opeming a permanent waler read was being

activel rogecuted.f maa wzter in the oid Swilling Ditch was
y )

(25

} trousght to the surface of the ground about a mile fren the head

of the 4itch, and rear this polntult was 4ivided into three grin-

cirzl divisions, a8 follows:

7
o

wFerel gy - H.!Mﬂo'-’n.q-u;-;a;;‘.,‘i r*"l

The Dutch Ditch, which ran westward and down the river;

The Extenslon, which ran northwest for about a mile and

then turned westward, and was, in reallly, the main carnal, and

The Yorth Extension, which ran asxihwzazd northwest atout three

" and a half miles, veing divided there agaln into swaller ditches.,

The first two ditches supplied the farms nearest %o the rivsr

for something like two miles cut, while the last was intended to

LU

furnish water to farme out on the plain in the dirsction of Wicken-.
burg. It was hoped in 1&72 that crops would be raised as far
eway as 5 miles from the river, on the plains to the northwest.
7 rms had alrezady besn located in that secticn, and the owners
were engaged in clearing s»nd putting theilr ground in conditicn
for the rlantirg of corn and'sorghum juring the season of 1&72.
The Dutch Ditch was the principal lateral to the scuth from
the naln Swilling Caral, and was so named on account of the large

nurber of persons of German descent who helped in its constructlon.

Tt left the main charnel about a mile above the old Hellings Flour




) .

24ll, and carried water upon these ranches situatad along the
river.  Its construction was comienced in the year 1858, and,
wher' cozpleted, passed along the southzsrn toundary of the origi-
ral townsite, endirng upon the ranch of John ontgorery.

Trhe canal referred to a2s The Extensicn, was the wain atream'
cf‘the‘$willing Canal, which ran almést rarallel to the Tutch
Ditch, and about a mile %o ths north of the latter. It is to-day
Anovwn as the Salt Hivef'Valley Canal, and flows in a weaierly
direction, rassing in 1ts course thrbugh the City ¢f Phoenix,
where 1t is callad the Towm Ditch. It is owmed at present by
the Federal Covernment, and is under the gupervision ¢f the'
Reclaratlon Service. Plans have been guggested at varlous tirzes
“or eliminating, in scme mahner ret to be decided, that section
of the caral which rasses tetween the sasterly and westerly limits
¢¥ the city as, in many places, the banks are caving in and, in
general, the old ditch has become unsightly and a decided incon-
venience; It flowed near the northern boundary of the original
tcwynsite, but as the growth of residentizal Phoenix has tesn north-
ward, 1t was not many years until the canal was flowing through the
rost populzted districts, often undsrnéath dwelling houses, and
2cross rrivate yards. In early years it furnished the residents
¢f Phoenix with water for domestic purroses, sending a rippling
stream through every street, so that, instead of the usuel gutter
seen in eastern cities, there was a running riverlet between the

gsidewalks and the roadways.t

it has now served its purpose for well nigh half a century,

)and i obliterated throuch the city, 23 often contemplated, the

el
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“amiliar sizn® cf this artificilal watesrway will oce missed, not only
ty the plonger residant whd looks upon it as a valued friend, vut
alse wy fhe newest arrival who will no longer find at hand an zactuzld
suwonstration of how water i3 carrisd from river to land in izs
»rizated districts of the zarid wast.
Years aftar 1%3 conztructlon, when tae stcckhelders in the.

Cowpany decided to divide their interssts, =als

ﬁ‘i

non became known as the 3alt River Valley Canal, and on ize
pteuber, 1875, articles of incorgorabtlon for Tae
alt River Valley Canal Company were filed in %the offlcs of the
arritorizl Secretary. In thz papers fizld it was stuted that
thia comgany proposaed %o take water from the river ‘near the
head of the old ditch' of the Swilling Company; that it had a
apital stock of 220,000, divided into %0 shares, valued at £50C0

sach, and that the headguarters of the company would ve located

The ditch noted as Thé Forth Ixtension, was the north latsral
of the Swilling Canal, and carrizd its waters on a parallel, and
about a mile to thz north of The Extension, or main canal.

This branch canal was constructed in 1872 by stcckholders of
the Zwilling Canal Coxpany, who had become dissatisfied xith the
wanzgement of the comrpany's affalrs. On Fsbruary 19th, 1872,
thz following was written fréﬁ Phoenix:

"Some of our honsst farmers, among them Dr. Alsap, Williaa
dstorn, Towm Sarnum, Captaln Hancock and cthers, are taking out

what is called 'The Jorth Fxtension of the Swilling Canal. It

uns %o the sast of Swilling's Castle, and %o the north of Zarnun
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and Alsap, a2nd covers a large scope <¢f country haretofcre without
} yater., Th2 extznslion is t anty f2et wide so, yeu will see, 1%
11X carry scre water.!
Svilling's Castle was the aope given %0 ths large adove rzsi-
isnce of Jack Swilling, which was among the first of %he more

rrodious bulldin
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tion of two separats companiea, the Yorth Txtenslcn

c2lling itsel? the 'laricopa Canal, and cerrying the watesrs on a

carallal one mile norta of the Zwilling Canal.

] On the 1lth of Zepiember, 1875, there wer

[y

y tary's office, of this Tarritory, articles ¢f inccrporgtion for fas
Yaricora Canal Cerpany. This company proposad to taks its water

i from the river, 'near *“as head of the new ditch! of the Swilling
Coupany; the amcunt of its carital stock was zlven as $25,000,

7{ divided into 50 shares valued a% 7500 each, while 1lts princigal

nlace of business was designated as Phoenix.

The officers of the Swilling Coupany were at flrst elected

for six monta terms, anld 1

ot
kh

s first Tec “eua*y was the scholarly,

teculiar, Engliskran, Darrsll Tuppga. Hz was followsd Ty
tajor James 3. leKinnie, who had come to the valley in the early

part of 1859. Following llajor McKinnie as Secretary of the Con-

pany, care John T. Alsap, who was one of the most popular resldents
1 of the Valley, veing a man of great honssty and falrness, and
~wer ready to lend his suprort to any worthy cause.

| On Septemmer 2, 1872, ths Syilling Cowpany elscted the late

filed in the Sscre-
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Tranais A, Shaw as 'Ditch D T
of Dan Twomey, later killsd by Indi-ns near Camp lclewell, who
had previcusly discharzed the lzportant and often trying dutics

of that positicn. The d&i%ch oversser of that early pericl has
1

4
{0

now baen supplanted by the Tater Commissionzr of the Valley, and
a set of indiwiduals known as !zanjsros! who attend to the diastri- .
tuticn of irrigation water throughout the valley.

In tize a largs lateral was ccnstricted as a north branch of
tha old Morth Exisnsicn or ‘aricora Canal, which toek in higher
lands 3till further to the north.

This last lateral was given the neme of The Big lariccorpa
Canal, while from the point of division the first lateral was
_rnovm a8 The Li%ttle Maric opa Canal.

¥ex% cama the Tilson Ditch which was ths aecond large ace-
quia to be excavatad and put in opsration by ths early seitlsrs
of %ae valley on the north -side of the Salt. It laft the river
just below the original Swilling head, and irrigated lands to
the scuth of the Phoenix Settlement and near the river. In
1272 it was cwned and used eatirely by four farmers for the de-

Gordon
livary of water upon thsir several farms, these being 2heEx= A.

Tilson, Fenjamin T. Patiterson, Charles Davies and John Averach,

known to his naighbors as 'Go "John', and noted for his generosity.
The ditch tock 1%s name from Gordon A. Wilson, ona of the prominentb
men of that day, who had taken up a ranch in thz Velley adbout the X
middle of 1268. This ditch carried, in 1872, about 400 inches of i
2ter, and had cost up to that time about 72500,

The next Jitch down the river was the Juan Chiavria, which

’
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Chiavrla, a noted chis? 2% the Piga und laricepa Inlian tribes, zand
q & T2 of Influence awong nis people, but was more cerronly rzisrrad
¥ to by the z8ttlers as thas Griffin Ditch, and headed at a point

- - ¢ ,.. *
on th2 river about where the Center Str2et bridgs now spans she

streom. It i3 sald that this ditsh was started in 1869 by a

% rancher %nown as Trencny Sewyer, who had a section ¢f land te ths

A

w33t of the Tnderwecod rarnch, and zbout twe wiles further down tha:z

river, He 4id not succsed in obtzining water from 1t for ais
first crop, and had to derend on the Swilling diteh, which was

about & mile to the nortk of himi Tn 1870 Mdartin P. Griffin

}
:

bought in with Sawyer, and the follewing year the ditch was cou-
nleted and 1nuo¢gcrated by Griffin and A. Zarnstt, In the middle

4

2 1872 1% was enlarzed fror a ditch with a four food botton with
[G-]

e

twenty shares, %o onz with a twenty-five foot bottom, with sixty é;

1 shares. ?hep this work had been completed in the firat gart of %1
l December, *he canal proper was then extended into the valley for ‘g;
" sore umiles further. ?i
é “hen 1. Yormser came to the Valley, he purchassd the'local éf
' 3

; Interests of Barncitt, and taus becane int°reatud in the. Griffl i
g Ditch, %hs cerrany being res-organized and consisting of the fol- %
l lewing stockholders: Villiam D. Fanter, !fichasl Tormser and §
' lartin P. Griffin. -
] nis ditch was about three and a half miles in length, and é
after the early 80's was much of the time 1dle_on account of a é

} anorta g¢ of water in the river, *E
| -7- E
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Rivar Ditch.! Thias was pwrtlv ownzd oy rersons living at Vick

Preceading on dom the Xizz river, we come %o tas 'S21%
turg, awmoeng whom were number A. H. Peeples, J. . Eryan, sore
1
commonly kxnewm as Crete, ard Gsorze Iryan. It wag, 3t thz tlze

c

4,

its construction, the largest ditch in the valley, veing 25

2
e

(u

et wiis on the cottom, and could supply in 3he zarly part of
1272 avcout 1¢Ou0 inches of water. ‘
At tre period with which we are dsaling this diteh mas about
three'milas long and had cost up to this tine f22,000. Tha corim:

cany's intentions were to carry on *the ditch scme 2izht or ten

miles further during the season of 1&72, or, wore definlitely spezk-

ing, to the Agus Fria FPiver, in ordsr to cover the lzrze ovody of
-in2 land in thst locallty,

In the 'Miner' of Saturday, June 2Sth, 1872, the following
article avout the Salt River Diteh appears:
'Pheenix, June 21, 1872. |

'Captain Hancock, J. A. Chenowlth, lr. Cavaness, I. L.

} Dickinson and T. Irvine, made an excursion to the lower part of

ot

he Valley, along the surveycd rcute of the Salt River Irrigating
Canal. This country is very level, not having an eminsnce a foot
aigh for milss zrcund, except ‘old adobe ruins or ditch dvordsrs,
remains df the works of a people who cultivated this valley in
sges gore vy, and who have passed away,- thelr history shrouded

in oblividn{ their noble braves, falr women, and noble deeds

“orgotten. The farthedt point reachsd by the party was abolt

ten miles from the present tesrrinus of the ditch, snd must have
been at lesst twenty wiles from the nearest foothills. 821t
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Pivar Valley lavy %0 the easd; <he Sila Tallay, above the junction
¢f Salt Diver lay to the scutheast; the Agua Fria Vallizey lay

to the Tortheast, and the apparent uriting of these threes valleys

LA S0 aa i

" into one, lay to the westf/}ollowing the course of thie Gila to the

iy

Julf.
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Thz soil i3 rich, vet, for the lack of water, the counitry,

at presant, loocks wvery much Iikxz a desert, but no worss tihan the

zrsund the lower part of feagulse d4id last Dasanter, that i3

|
'_J
£
el
L,
i

nowr leaded ® down withgrain, sore of which will pay, at laast,

this year above zll expesnsss. This izzenae tract

|
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c? land will suprort a larze population whan properly ilrrigated,

ut while S2lt Piver will supply a great dezl of water, artesian

“ells ¥11ll b2 needad.

fThis S2lt Biver Ditch 1ls a grand affalr, and ihe Compagy
; ig greatly benefitting the public while making a private fortune.
The 4itch has a width of 25 fect on the bottom, with very slanting
l sideé, and a sufficient depth to carry, at lezst, 10,000 inches
of water, which will be divided into 200 water rights, one water
ri-ht veing conslidarsd sufficisnt to irrigate one squarter section.

.Trhe Company, last year, at an expense of «22,000 mide three

milea of ditchp and now have six tecwms at work, intending to in-

crease this numbar to 20 after harvest;  they will have coumpleted

5 ten miles farther in a few menthse, which will gilve 1t a length of
# 1% milas in all. The first six miles constitute the disch prorer,

one rizht in which is valued at £35C. The other seven miles con-

titute an 'Extension;! vartisg wishing to use 1%, will have to

puarchaze a rizht in it alzo. Then each perscen will have to convey o
-t i
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nls water to his own ranch in a privates disch or, gsrhngs, w0 Qr

tehree will unite and carry-thelr water togsther. As zll tihis

M

EEMIREILM

4
T

part of the valley inclines slizghtly to the southweset, ths water

ST

) -

can te mede available on one side oniy. The land on th2 ncril

?
:
%!
i

2ast slde xiXX% of the iiteh will have %o bve irrigated by ditches
tmnken cut further up.!

This canal was later wors cowronly knom and referred fto as

-3

n2 Fermerg' Ditch,! end left the river at a point about south
¢f what is known as Hurley's Slaughfer Bouse, the raln portion
of the canal taking a northwestsrly.trsnd after leaving ths riwver,
It was cerpleted about July of 1872, =znl Iuring ths secend week
of August, the stores, tocls, stc., remaininz at the breaking up
.f the carp, were z0ld at public auction =2nd breught the sum of
*1c89.

The lontersy was one of the smaller ditches znd carried in
12872 abvout 1000 inches of water. It left the river out a very
short distsnce dowmn stream from the head of the Salt River Cou-
rany's Canal, and flowsd practically due west for its entire length,

about % miles. It was dug deeper and extended half a mile further

]

he Mexican Didch was also srall in dirensions and carried

like the Yonterey, about 1000 inches of water.
The acreaze actually under cultivation and watered by the

ditchee above wenticnsed was as follows:

T A o By P R PR A

Swilling Irrigating C=nal, 4000 acres, :
Vilson'e Diteh, 700 * -
Juen Chiavria Ditch, 1360 " g
€21t Tiver Ditch, 600 " :
lfonterey Ditch, 150 d
exican Diteh, 250 3
' -0~ i
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Tris amcunt of land, totalling TOOO acres, conprized the

]

LES

JOT S

TG

Thz fcllowing orief sanrrmary of irrigation conditicns all

i

over the valley in ths latter part of 1872, is worthy of notice:

At that time Trank Rowe w2s enzaged in taking 2 ditch out

ppamiisict
3
IR
t
1.1 -v:r~:ar-hu

cf the Verds, =bove the '"clowell razservatlion. This ma

AT

z2cend Aiteh in that vicinity.

A new ditch, nazmed the Euffum Nitch, had neen teken oul of
S31t Piver on the acuth side, nesar the Miller Tiich.

The Tempe Ditch had bzen dug out deeper and a new dam nad

<

ut in, 2ni it had otherwise been permanently improved.

The Trascott NDitch on the south side was repalred by ths

& .
w
4]
]
3

building of a new dam and its chanrnel theroughly cleanasd out, and
| could carry at that time much more water than formerly.
In the fall of 1272 the ‘fexicans living on the lfexican Ditch

] had enlarged the séma; were clearing land and preparing to put

-
>
3
=
¥
2
»
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Y

in a much larger crop than they had sowed the rrevious year.

A new dam had been constructed at the head of the Swilling

Ditsh, which had been thoroushly cleansd cub, and which then

b 4 pd pfamd Tk BT

carrizd an abundance of water.
The Tatson Ditch, faddox Ditch, Van Arman Ditch and Mexican

Ditch Yo. 2, had e;ch heen cleaned and improved, more or less, in

]

preparation for the spring seascn of 1273.

All of these were main ditches which were fed directly from

the river, scme of which had several extenslons and side ditches,

through shich the waler was distriruted over the country. These

SN

O e o
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extensions ani side ditckes wers all in good rapair i

3
ot
v
[ 41]

latter
rart of 1l&72. ’

The lMiller Nitckh, Sﬁvary Jitch, Fows Citch and California
Titch were not yet completed at thia tire, and were notv rsady
fcr service until the following yaar. -

The unccrrleted Sgornui Titch was awalting capital in 1872.

i
I

TE: In 1878, fourteer miles ¢f the Crand Canel ware wuilt

end other extensions wade in 1880, 1881 and 1282, being comple-

ted in the latter year. The Arizora Caral was bte;un in 188k,
and finally cozxleted in 1887. Vet was known as the Trrworst

Czral was ccermrleted in January of 1862,

it
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T 7OUTNINC OF 7T PROTNIX TOTUSITE.

“hore 1s muth ronason 4o bollivn 4hat £or wnck o in otho lin
nd Aatant dnys of a rr historie civilization, thors cxistoi
EaTous tovms nnd villages In mnny section 3 of the Sraat dalt
Givie T1lloye  Thon tho firat white men enme, howowor, in 1267,
Prcy found onlz the ruins of lcné.dascr ad tuillinge S0 mork tha

21%¢ of feormer scttlon:nta,

Thz first houass of a parm~nont character %o he bHuils oy

“hita 32%tlors in the valley were erected noar o Tuilliding Ditch,

by

£t a2 roint bout 1 mile fren the river, Among theos rers the

Jouses of Charlon 3. Adarg, P, L. (Jock) Tnlters, Lolovic Vando-

mrk, ®Fronchy® Savyer and Joh = Eoagur, standing tut 2 zhort lise
ﬂ}ancs fror tho placs ﬁhcro the lower road frem Tickenburg to Corp
iotowall croased the 3wilkling Disch, in ﬁhe norshanast rort of
l_.,aicn 12, 7 1 Ui, Re 32,

{ Thon the first Covernoant gurveyors went over tho Wil.ey a
227 wenths affor the coming of the Swilling rarty, thoy found thias
Jlﬁnter of rude abodes comprising what was thon knowm aa  tha
"Phvanix Settlomant.®

Tishin o fow yenrs afior tha coring of the rlonosrs, how Y

i
agricmiturnl resaivilitiss of 4he wollay hed Dboen so well proven {

1% ccon hoecams evidunt thnt, scmorhere in this 2ecdion, tharo ‘
Eﬁs d23tinzd to grow a 1srge cifys On accouht of the great size
b

of the valley snd tha mon suitable places for tomsites, the toak
7 _ I

}f sglocting the b:ot locntion for a future netropolis becsro




L4 ~a i%s othor rmembers Joroas " c2nt and Goorle Ceultar, trno
® wd

b

1atser having cona %o Arizona with the Talker PoX Te

r crgnnlzation en tho olign dny of Jrnunry,
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106, and selacted Jrmos Cpant a3 Chnirman, he rageiving two voi:

to cno Tor Gzorse Ceulter, ~hile Follctt G. Christio 723 tny firat
. :
1.7k at a enlary of $2CC.CO per yonTe

Juigs Berry was also argointad the fizst razister of the Land

brrice at Preascott, and in Octobar, 1873, bacare aditoer of the

Fma Soptinel, ~hon ihs publicatlen aaa tha properiy of Col. Jumas

a3y, 7ho sold 1% in 1575 to Jochn T. Dorringtene.

™ follewing written informatlion <14h reforence t¢ the Phosnix

Somalite 13 2lago found in %he preas of that days

*asnrcaly o wock pagsces that we ore not callsd upon to chrch-
Hela something new regnrding th srowing setilomentis on Sald dlver,
‘1n'this ccunty, =211 of which gettlomontd are knomm and cow UnWoT
] 1 pne of "Phomnix.®

®Tho Vallcy, onc of the lnrgzst and most productive cn tho

Pralfic Consds vms onca the sunt of erpirz of tho sori-agivilized
Indians of Arlzena, a3 the mumcrous ruins of houses, waicr ditchea,

cecking utensils.'ctc;. attoat, and 1t cay de that the scal o

: sovernmmont of the Torrlitory 7111 scon ba locatcd thers. Begidea

its ~cricultural rescurces, which are unexcellesd here or algacTharg,

1t haa great manufacturing rescurces, and, =28 ramufactorics st

3 soon be cetnblishzd at preper points in this Torritorys the foune
ders of these settlcments will be gertain to pay due attention te
3 thz latent power of the icmenss volume of water which flows doTn

gn1% River, past Phocnixe
E , b
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REPORT OF THE DISTRICT ENGINEER

o
INTERDM SURVEY FOR FLOOD GONTROL, GILA AND SALT RIVERS,
" GILLESPIE DAM TO McDOWELL DAM SITE, ARIZONA

i

SYLLABUS

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

The district engineer investigated several flood-control and
multiple-purpose projects in this area. He finds that the most

. justifiable project at the present time would provide for short
. levees along the Salt River between ljOth Street, Phoenix, and Tempe
- Butte, Tempe, and for chamnel improvements along the Gila and Salt

Rivers from Gillespie Dam to Granite Reef Dam.

The district engineer estimates the total Federal first cost
of the improvement at $3,300,000 (October 1957) and the +otal none
Federal first cost at $210,000 (October 1957). He estimates the
total average annual charges at $176,800, including an average of
$53,000 annually for maintenance and operation of the levee and
channel improvements. He estimates the average anmual benefits
that would accrue from flood control and incidental water conserva-
tion at $35,000. ' He states that the ratio of average armual benefits
to average annual charges would be 2,00 to 1. He concludes that the
project would be justified on the basis of the tangible benefits,
Consideration of the intangible benefits would add weight to the
Justification,

. The district engineer investigated the feasibility of the addi-
tion of floodwcontrol storage to a terminal-storage reservoir at the
McDowell site on Salt River. He concludes that the addition of
sufficient flood-tontrol storage to control a standard project flood
at a reservoir at the McDowell site is justified at such time as the
reservoir at this site is required for terminal storage. Such stor-
age would provide an adequate degree of flood protection for the
fast-growing urban area in the vicinity of Phoenix,

The district engineer is of the opinion that, because of the
water-conservation benefits that would result from construction of
the recommended project, local interests should be reguired to reim-
burse the United States for that part of the project construction




cost allocated to water conservation, and such reirbursement should
be made in LN equal anmual payments without interest. On the basis
of October 1957 prices, the estimated amount of $825,000 would be
repaid in L0 equal anmual payments of $20,625.

The district engineer recommends that a flood-control project
comprising levee and channel improvements along the Gila and Salt
Rivers from Gillespie Dam to Granite Reef Dam, as outlined above,
be authorized for construction by the Corps of Engineers, United
States Army, subject to the condition that local interests furnish
assurances satisfactory to the Secretary of the Army that they will
pay for the cost of highway and utility relocation; provide neces-
sary lands, easements, and rights-of-way; repay, to the United States,
25 percent of the total construction cost in L0 equal anmual payments
without interest (the exact amount of the annual payments, presently
estimated at $20,625, to be adjusted on the basis of actual costs of
consiructing the project; anmual payments to be made to the Secretary
of the Interior who, in turn, will deposit such funds in the Treasury
of the United States as miscellaneous receipts); maintain and operate
the levee and channel improvements in accordance with regulations to
be prescribed by the Secretary of the Army; keep the flood chamnel
of the Gila and Salt Rivers free from encroachment; hold and save the
United States free from all damages arising from construction and
operation of the work; and adjust all water-rights claims resulting
from construction, operation, and maintenance of the improvements.

.The distriect engineer also recommends that, because of the
special circumstances wherein the water-conservation benefits would
be realiged, the 160-acre limitation in ownership of lands benefite
ing from the water-conservation features of the project should not
be applied as a prerequisite for this projectts qualifying for
interest~-free funds,

The district engineer further recommends that, in the event
McDowell Reservoir, proposed in House Document 136, Bist Congress,
1st session, is adopted for construction, the design be modified.
%o provide such additional flood-control storage as is determined
to be needed and justified at that time.

ii
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UNITED STATES ARMY CORPS OF ENGINEERS,
a OFFICE OF THE DISTRICT ENGINEER,
. L0S ANGELES DISTRICT,
Los Angeles, Calif,, December -L;, 1957.

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

Through: The Division Engineer, United States Army Engineer Division,
South Pacifie, San Francisco, Calif, - - - s

To: The Chief of Engineers, United States Army,

AUTHORITY

l. This report is submitted pursudant to act of Congress, Public
Law 761, Seventy-fifth Congress, approved June 28, 1938, which reads
in part as follows: ‘ :

SEC. 6, The Secretary of War is hereby authorized and directed
to cause preliminary examinations and surveys for flooed control includ-
ing floods aggravated by or due to tidal effect at the following~named
localities, and the Secretary of Agriculture is authorized and directed
t0 cause preliminary examinations and surveys for run-off and water-
Tlow retardation and soil-erosion prevention on the watersheds of such
localities; 2=eks ‘ o ‘

. % * % * % * %
Gila River.and tribubaries, Arizona and New Mexico,
#* * S % - % # % %*

2. 4 preliminary examination report on Gila River and tributaries,

- Arizona and New Mexico, dated January 10, 1939, was submitted by. the

district engineer in accordance with the act mentioned in the preced-
ing paragraph., The report, which was reviewed by the Board of Engineers
for River and Harbars, is the basis of authorization, dated April 18,
1939, by the Chief of Engineers for a report on a floodwcontrol survey
of the entire Gila River Basin, -

3. The survey for the entire basin is being covered in seven
interim reports, two review reports, and a final comprehensive report.
Interim reports have been submitted as follows: Tucson, Ariz,, and
vicinity, dated November 20, 1945; Queen Creek, Ariz,, dated February
2, 19463 Gila River and tributaries below Gillespie Dam, Ariz,, dated
September 1, 1948; and lower Agua Fria River amd vicinity, Arizona,
dated December 10, 1952, Two additional interim reports covering
(2) Pinal Creek and tributaries and (b) Gila River, Camelsback
Reservoir site to Salt River, Ariz., have recently been started,




This interim report, the seventh, considers the area along Gila River
from Gillespie Dam to the mouth of Salt River and the area along Szlt
River from its mouth to the McDowell Dam site, Review reports to
consider the Gila River and tributaries, Arizona, downstream from
Painted Rock Reservoir site, and Gila River and tributaries in the
vicinity of Tucson, Ariz., were authorized in 195k amd 1955, respec-
tively. Work on these review reports is under way. The flnal com-
prehensive report will include summaries of findings and conclusions

dn all interim. and review reports, consideration of problems in area
"not covered in any interim report, and analysis of the interrelation

of problems and plans of 1mprovement in all parts of the Glla River
Basin,

SCOPE (F SURVEY

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

5. Topographlc surveys and mosalcs.nwAerial surveys of Gila and
Salt Rivers from Gillespie Dam to McDowell Dam site were made by the

-Corps of Engineers in 19)j9. Cross sections of the river channel were

taken at intervals of approximately 1 mile. Reconnaissance surveys
of McDowell Dam site were made; detailed topographic surveys of the
dam site were made by the United States Bureau of Reclamation.

6. Site imvestigations and explorations.--Geological reconnais—
sance of the McDowell Dam site was made by the Corps of BEngineers,
Logs of holes drilled at the site were supplied by the United States
Bureau of Reclamation, Power-auger borings along the alinement of

._the Salt River levees considered were made by the Corps of Engineers,
Samples of existing gravel pits near the city of Phoenix were analyzed,

AdJacent areas from which adequate quantities of suitable embanlment -
material for the levees considered and of suitable soils and aggre-
gates that might be feasibly transported to McDowell Dam site were
explored, Details of the subsurface explorations are given in
Appendix 2: Geology and Soils.

7. Economic and other investigations.--Newspaper accounts of
past floods were analyzed to determine the extent of overflow and
damage from past floods. Field investigations were conducted to
determine the extent of overflow from future floods and the type and
value of property in the overflow areas., Assessed valuations of
properties in the overflow areas were obtained and true valuations
were estimated. Economic studies included analyses of c¢rop values.
and farming costs, Local interests were interviewed about property
values, agriculture, use and availability of water, and flood damage.
A field inspection of the area was made by the district engineer.
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FRIOR REPCRTS

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

DESCRIPTION

9. Location and extent,--The Gila River Basin, the largest

drainage area tributary to lower Colorado River, includes the southern

half of Arizona and a part of southwestern New Mexico. (See pl. 2.)
The drainage area of the basin comprises about 58,200 square miles,
5,600 of which are in New Mexico, 51,500 in Arizona, and 1,100 in
Sonora, Mexico. :

10. The part of the Gila River Basin under consideration in
this report comprises the Salt River Valley between McDowell Dam site
(river mile 46) and the mouth of Salt River, and the Gila River Valley
from the mouth of Salt River (river mile 198) to Gillespie Dam (river
mile 164). The drainage areas of Salt River at McDowell Dam site and
at the mouth-are 12,900 and 13,700 square miles, respectively, The
drainage area of Gila River at Gillespie Dam is 49,600 square miles,
The Gila River Valley between Gillespie Dam and the upper end of the
authorized Painted Rock Reservoir (now under construction) was also
considered in this report because of the effect of a dam at the
McDowell site on this area. (See index map, pl. 1, and map of Gila
River Basin, pl. 2,) '

1l. Streams,--Gila River, the main stream in the drainage area,
rises on the west slope of the Continental Divide in southwest New
Mexico ard flows generally westward about 650 miles to a point on
Colorado River:about 11 miles upstream from the California-Mexico
bourdary, The principal tributaries that join the main stream up-
stream from Salt River include the following streams: "San Francisco
and San Carlos Rivers, which enter the main stream from the north;
and San Simon Creek and San Pedro and Santa Cruz Rivers,. which enter
from the south. The principal tributaries that join the main stream
in the area under consideration in this report inelude Salt, Agua
Fria, and Hassayampa Rivers, and Centennial Wash, which enter Gila
River from the north. The principal tributaries of Salt River up-
Stream from McDowell Dam site include Tonto Creek and Verde River.
No major streams enter Salt River downstream from McDowell Dam site,
The headwaters of Salt and Gila Rivers are perennial. Surface flow
in other parts of the drainage area is mostly intermittent.

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

13. Geology and soils.--The area drained by Gila and Salt
Rivers is. part of the Basin and Range Province, which covers a large
part of southwestern United States. The surface of the area is a
series of broad, -comnected desert valleys and plains, from which
rise numerous hills and short, isolated mountain ranges. South of
the area, a highland with similar topography extends many miles into
Mexico., On the north, rugged mountains separate the area from the
upland province known 'as the Colorado Plateau.

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

. ‘15, The intermontane valleys and plains are deeply filled with
alluvium consisting of poorly assorted, coarse sediments interbedded
with silt and clay. The soil in the valleys is fertile; and, where
water without a high saline content is available for irrigation, the
erop yields are high. The areal extent of sediments in the Salt

River Valley and adjacent parts of the Gila River Valley totals

. several thousand square miles and includes the broad plain extending (
.southward from Mesa and Chandler to Gila River, The maximum thickness
of these sediments has not been determined but is known to exceed
1,300 feet at one point. Additional information on geology and soils
in the Gila River Basin and detailed information on geology and soils
at the McDowell Dam site and at the site of recommended levee and
channel improvements are given in Appendix 2: Geology and Soils.

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

17. The channel capacity of Salt River from McDowell Dam site
to its mouth is about 50,000 cubic feet per second, Normal flows
meander over the bottoms of wide channels of various depths; major
floods overflow the banks and spread over an area from 1 to 3 miles
wide, Large flows are infrequent and the channel is partially
blocked by sandbars and river-bottom growth,

18. 1In the area along Gila River from the mouth of Salt River
to Gillespie Dam, the flow meanders over the flat bottom of a trench {




5 to 20 feet deep and 1/2 to 1 mile wide, However, most of the = -
channel bottom is overgrown with phreatophytes, principally salt-
cedar, This river-bottom growth has increased the aggradation of
the chamnel and has restricted the channel to such an extent that
flows in excess of 20,000 cubic feet per second will overflow and
inundate the adjoining cultivated area, The overflow area of the
‘gstandard project flood would range from 1 to 2-1/2 miles in width.

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

from 1/2 to 2 miles wide,

20, Vegetation.-~The type, density, and distribution of vegeta-
tion in the Gila River Basin reflect the differences in elevation,-
temperature, and precipitation. In general, the desert vegetation
is sparse. The principal desert vegetation is cacti, creosotebish,
and sagebrush, Saltcedar, mesquite, and arrowweed grow in dense
thickets in stream bottoms and other areas where the water table is
near the surface of the ground, Orasses interspersed with deseri
and semidesert shrubs grow at elevations ranging from 3,000 to 8,000
feet, but the density of vegetal cover is low below l;, 500 feet and
only fair at higher elevations. Overgrazing has destroyed much grass,
which has been replaced by rabbitbrush and snakeweed over large areas,
Chaparral, oak, pinon, and juniper grow at elevations ranging from:
1,000 to 7,000 feet, Aspen and conifers, such as fir, spruce, and
pine, are common above elevations of 6,000 feet. :

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

ECONOMIC DEVELOPMENT

22. Population.--The area affected by improvements considered
in this report ilies entirelv in and includes most of Maricopa County,
Ariz. Population in this area has increased steadily from 1900 to
1950 and has contihued to increase at a rapid rate since that date.
According to the United States census, the Maricopa County popula-
tion was about 20,000 in 1900, 90,000 in 1920, 186,000 in 1940, and
332,000 in 1950, A local agency estimates the 1957 population of the
county at 550,000, 4 number of cities, including Phoenix, the capital
and largest city in the State of Arizona, would be affected by the
improvements considered, The following table gives the 1950 popula-
tion for these cities, for the Phoenix urban area, and for Maricopa
County. Population estimates for 1957, where available, are also
given. '




1950 and 1957 populations in area affected by the improvements con-

sidered in the interim report on survey, flood control, Gila and
Salt Rivers, Glllesple Dam to McDowell Dam gite, Arlzona

]
.

City or area : Fopulation
¢ 1950 s 1957 -
Maricopa Countye.veveesoricronccassasonesnsss 331,770 z #%550,000
P}Ilwm.".“sl"ﬂﬁﬁ.DC..Q;..Bﬂ’l.o.o'ﬂ.'.o.': *1% 818 = %1?2 OOO
Phoenix urban areanuoqtuuoecnuooonoooacunooln %*230 OOO H *'*370,000
Mesa.’lﬁ.!ovoac-toto-n.noacno;auo,‘leoootoeooz 16 790: (q‘**)
GLONABLC. s st vrerrrnneenereeraseesonnnnnonnaat B 179 ¢ (o)
T OMPe . e veveronsnonasansassocoasosssnoascsonnt 7 68h : o (sue)
Chandler.s.eesoeccesencosasernessroncsasnenal 3 799 & - (wew)
Tolleson............,......‘..............,,. 3,0&2 r (seee)

# A special census for the city of Phoenix made in March 1953
indicated a population of 128,840 in the city.

¥  Estimate made by Valley National Bank, Phoenix, Aris.

#wt Egtimate not available,

23, Occupations and industries.-~The principal activities in
the Salt and Gila River Valleys from McDowell Dam site to Gillespie
Dam are agriculture and stock raising. About 300,000 acres were
irrigated in the area in 1956, providing an annual gross crop value
of about $85,000,000, The gross value of livestock in December 1953
was about $15,000,000, The city of Phoenix is the trade and service
center for most of the State of Arizona, The estimated walue of
retail sales in Maricopa County in 1956 was $705,000,000, which was
over 50 percent of the State total. The estimated manufacturlng Pro-

duction in Arizona in 1956 was $L00,000,000, of which about 50 percent
‘acerued in Maricopa County. Several 1arge sand~and—gravel p]ants are

located in the riverbed of Salt River,

2Lh. Land ugse and development.--Irrigation of the Salt River
Valley by white settlers begen in 1867 soon after Arizona was given
territorial status. Water was diverted to lands on the north bank
of Salt River, near the site of the city of Phoenix, By 1871, staple
crops were being produced on about 1,700 acres, and the new town of
Pheenix had a population of about 300. The Santa Fe railrocad was
completed across northetn Arizona to Colorado River in 1883, and in
1887 this line extended a branch to Phoenix. In 1900, Phoenix, with
a population of 5,5Ll, was the seat of the territor1a1 government

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




meager streamlets during the dry pericd. The agricultural economy
was one of alternate prosperity and failure. Time after time, floods
carried away the diversion dams, many of which had to be replaced
every year, By the time these structures were repaired, the stream-
flow would in many cases be insufficient to irrigate crops in the
area, or the crops had withered and died from the intensity of the
desert sun.. After the passage of the Reclamation Act of 1902, the
Salt River project was constructed by the Bureau of Reclamation from
1903 to 1911. Granite Reef diversion dam was completed in 1908, and
Roosevelt Dam was completed in 1911 with resultant impetus to agri-
cultural development and stability for urban and industrial growth.
Further developments by the Salt River Valley Water Users' Association
from 1920 to 1930 provided relatively cheap electric power. A8 a
result, irrigation of new lands by pumping from wells expanded rapidly.
Development of the Salt River project, which comprises most of the
irrigated lands along Salt River, is shown by the following tables

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

Area in

Tear cultivation

o %5 om

‘Acres
155,000
193,000
217,000
227,000
225,000
192,600

1910.00..0.-0.0--00----0p-cuuovoroc-oo-n!cecoooooo
19200--Onl!ooaoactoa.c-ooou-.aooo.-oc-oc--g-uo--nu
1930.00-.oooao-cco--opoooa-u-nc’oao-n---onnaacr-3o
19h0loovoloot-ol-to.oct.o-ov.'n-‘ooptopovo-a-ouoo.
19SO¢-voo.aoora-oo-‘-o-o‘cpo-a-ooaol-poa-cocoagog.

19560!.00..o---oviatontnaoocoolou-luvoaclnol‘q.o.o

Be ©F *2 44 68 0 WS¥ 40 B

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

27. Agriculture,--The ggricultural economy of the valleys along
Salt and Gila Rivers is well stabilized, and the farmers are generally
prosperous, although they experience serious losses because of floods
and water shortages. The supply of irrigation water under present
conditions is not sufficient to provide a full supply of good quality
water to the entire acreage under cultivation. The excess acreage
has been kept in production temporarily by overdrafis on ground-water
storage and by failure to make adeguate releases to maintain a suit-
able salt balance in the area. A reduction in use to fit the yield
and salt-balance recuirements would greatly reduce the production of
agricultural crops.




1

28, Facilitated by the mild winters and a long growing season,
the area is adapted to a wide range of agricultural crops., Princi-
pal crops include alfalfa, barley, cotton, flax, sugar beets, citrus
crops, and truck crops, such as lettuce, cantaloupes, watermelons, and
carrots. Many acres are double-cropped, During 1956, the gross value
of crops in'the Salt River project was about 355,300,000 for 192,600

+

acres; or about $287 per acre,

- 29, Irri%atidn.—-Agriculture along the Salt and Gila Rivers
from McDowell Dam site to Gillespie Dam is entirely dependent on
irrigation., Most of the irrigated lands have gentle slopes; they
are favorable for the distribution of water and for surface and
underground drainage. The extensive irrigation works constructed
by the prehistoric occupants of the basin and the existing develop-
ment both emphasize the favorable conditions for growing crops by
irrigation. ' '

30. In the area under consideration, irrigation water is
obtained by surface diversions supplemented by pumping from the
underground supply. Along Salt River, water is diverted from the
river to the two main canals at Granite Reef Dam, which is down-
stream from the confluence of Verde and Salt Rivers. The combined
capacities of the Arizona canal, serving the north side, and the
Southern canal, serving the south side, permit the diversion of
all flows up to 4,000 cubic feet per second., The irrigation flow
is regulated by Bartlett and Horseshoe Dams on Verde River, and
Roosevelt, Horse Mesa, Mormon Flat, and Stewart Mountain Dams on
Salt River. Lands in the Roosevelt Water Conservation District
and the Roosevelt Irrigation District are alse served by the diver-
sion at Granite Reef Dam. Along Gila River, Buckeye and Arlington
diversion structures and canals serve the Buckeye and Arlington
Valleys, respectively. Gillespie Dam diverts the surface flow to
lands of the Gillespie Land and Water Co. on the left bank and to
lands supplied by the Enterprise canal on the right bank. Minor
diversion structures, canals, and pumps serve the small irrigation
districts along the Salt and Gila Rivers, -

31. Use of ground water for the irrigation of lands in this . -
area has increased rapidly since 1935. In 1956, about 45 percent
of the total supply was obtained from wells, In the Salt River
project in 1956, a total of 517,000 acre-feet were delivered from
26k wells, :

32, The quantity of water applied annually to an acre of
irrigated land varies with type of soil, kind of crops, efficiency
of farm management, and amount of water available, The net duty
of water varies from about 2.3 acre-feet per acre for truck erops
to about 5,0 acre-feet per acre for alfalfa and grain. The average
net duty of water is estimated at sbout L.0 acre~feet per acre,
measured at the farmer's headgate,




33, Water rights.~~The water code of Arizona recognizes that

both surface flow and urderground waters flowing in definite channels
belong to the public and are subject to appropriations governed by
beneficial use., Percolating water in undelined channels is the
property of the overlying land and is not subject to eppropriation.

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

38, One of the most significant features in the use of irriga-
tion water, and one that has grown in importance during the recent
vears of deficient water supply, is the increasing amount of pumping
from underground storage to compensate for deficiencies in streamflow.
Many pumping installations have been made indiscriminately according ‘
to individual requirements. Extension of this practice has led to
overdevelopment and overdraft from ground-water sources of supply.

In 1948, the Arizona Legislature passed an act authorizing the State
Land Commissioner to designate critical ground-water areas for which
adequate factual data indicate that the ground-water supply has been
overdeveloped, After establishment of a eritical area, no person is
permitted to construct any irrigation well in that area without a
permit, and no permit is to be issued for comstruction of any well
that would tend to increase the acreage irrigated.

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

37, Transportation facilities,--Arterial higlways and railroads
connect the areas along Gila and Salt Rivers with centers of manu-
facturing and commerce throughout the nation, United States
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Highways Nos, 60, 70, and BO cross the area on their routes from (
the Pacific coast to the Eastern States. United States Highway No,

89, which also crosses the area, extends from the Canadian to the
Mexiecan border. Arizona State highways supply connecting links, and
many loczal roads complete a netwrk that adequately serves present
needs, One of the main lines of the Southern Pacific railroad
traverses much of the area under consideration. A branch line of

the Atchison, Topeka and Santa Fe railway connects Fhoenix with the
main line to the north., The Sky Harbor Airport provides daily airmail
passenger, and freight service in and out of Phoenix, Many trang-
continental bus routes pass through the area, o

E)

CLIMATOLOGY

38,  General.--The climate of the area along Gila and Salt
Rivers from Gillespie Dam to McDowell Dam site is subtropical and
arid. Wind veélocities are low to moderate, The average length of
the season between frosts is about 300 days in Phoenix, Ariz,
Recorded extremes of temperature for a LiS-year period at Phoenix
are 16° and 118° above zero Fahrenheit,
39. Precipitation records.--Precipitation records are avail-
able for more than 600 stations in and near the Gila River Basin,
Many of these stations were established since 1935 in connection
with projects of the United States Soil Conservation Service, The :
longest continuous record is for Yuma, Ariz., where precipitation (
was first measured in 1870; and the earliest records are for Fort
McDowell, Ariz., and Prescott, Ariz,., where Precipitation was first
measured in July 1866 and September 1866, respectively, Autographic
records are available for more than 4O of the stations, most of
which were established since 1939, The longest continuous auto-

graphic record is for Phoenix, where an automatic gage was installed
in 1906, |

b0, For the 7l-year period prior to about 1938, the average
amnual vrecipitation at stations in the Gila River Basin above
Gillespie Dam ranged from about 33 inches at Carr's ranch (elev,
5,410 feet), about 1k miles northeast of Roosevelt Dam, to less
than 7 inches at Saddle Mountain (elev. 1,125 feet), 20 miles
northwest of Gillespie Dam, The mean annual precipitation in the
Gila River Basin upstream from Gillespie Dam is about 15 inches.
The largest annual precinitation recorded in the region was 58,)5
inches, which occurred in 1905 at Pinal ranch (elev, ,,520 feet),
about 6 miles east of Superior, Ariz, Precipitation data for the

.Gila River Basin are discussed in deteil in Appendix 1: Hydrology.

Pertinent data on representative stations in the Gila River Basin
ahove Gillespie Dam are given in the following table:
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Ll. Storms.--Most precipitation in the Gila River Basin occurs
in two seasons: July through September, and December through March,
Precipitation during the winter usually results from general winter
storms associated with extratropical cyclones of North Pacific origin,

the ocean and then inland to southern California, Arizona, and New
Mexico and result in precipitation over areas of up to thousands of
Square miles, Precipitation during general winter storms may be more
or less continuous for several days, Relatively localized showers
near the end of such storms are common., In general, precipitation

is small during spring and autumn, Most precipitation during the
Summer results from showers of short duration and small areal extent
or from general summer stoims, Storms of the thunderstorm type may
occur separately or in conjunction with general storms, Detailed
information on storms in the Gila River Basin is given in appendix 1.

L2, Snow,~~Many precipitation records since 1900 for stations
in the area include information on snowfall. Snow-course observa-
tions have been made since abdut 1937 at several points in the ‘
drainage areas of Verde, Salt, and upper Gila Rivers, In winter,
Snow may accumulate to considerable depths at elevations above _
4,000 feet but practically never falls at elevations below 2,000
feet. Heavy snowfalls in the drainage basin of Gila River are

limited to areas tributary to Agua Fria, Verde, upper Salt, and
San Francisco Rivers,

RUNOFF AND STREAMFLOW DATA

L3, Streamflow records.--Streamflow records. are available
for 95 stations on Gilz River and tributaries, Records of dis-
charge at most stations during flood periods generally are inade-
quate. The earliest gagings for which records are available were
on Salt River during 1888 near the site of Granite Reef Dam,

hli. Records of stream discharge on Gila and Salt Rivers
between Gillespie Dam and McDowell Reservoir site are available -
for four locations. Pertinent data for these locations are given.
in the following table: N
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Stream-gaging stations, Gila and Salt Rivers, Gillespie Dam to McDowell
Heservoir site, Arizcna

‘Prainage;  Period ! Maximum recorded flow
Location ; area ; of record ; Peak : Dafé
: Square : Cubic feet :
: miles ¢ : per second @
Salt River near : 76,260 : 1895-99; : 138,000 : Nov, 27, 1905.
McDowell, | $ :  1901-103 : s
: : ot 193h-57. ¢ : '
Verde River near s 6,620 & 1889; : 96,000 ¢ Do,
McDowell. H ¢ 1895-99; : : .
' : s 1901-9; :
: : S 1913-57, @ ' : .
Salt River near : 12,900 ¢ 1888.91; 300,000 : Feb, 2L, 1891,
. Granite Reef Dam, : +  1895; H :
_ : :  1913-57, 3 S
Gila River below  : 149,600 : 1921-57. : 70,000 : Dec, 28, 1923,
Gillespie Dam. : : : :

1,5, Adequacy of streamflow for multiple-purpose uses,--The daily
surface runoff in Salt and Gila Rivers varies greatly during the year,
and the annual surface runoff varies greatly from year to year. Flow
in the river is erratic and out of phase with irrigation requirements.
As a result, many large reservoirs have been constructed upstream from
Gillespie Dam to store the runoff until needed. The effect of these
structures has been to conserve nearly all flow of the Salt River
upstream from McDowell Dam site except during some flood seasons.
During the period '1923-57, if existing reservoirs had been in opera-
tion during the entire period, flow would have been available for
conservation at McDowell Dam site for only L of the 35 years of
record, Preliminary estimates made by the United States Bureau of
Reclamation show the following flow as being available at McDowell
Dam-site: .

Flow available for conservation at McDowell Dam site, Salt River, Ariz. -

, lear f Available flow

.1927.loltoiaoovatno-'ldoatdoocloc-ootoloﬂ'ioon'uon.

Acre-feet
0,600
204,000
188,800
387,300

860, 700
Say..‘."'ﬂ..‘.l'..ODOD0.00000IOOC..'l.ﬂl‘.‘b?' 860,000

193.2-.;...:0-.;«ocaacaoo-o-ooaooocooalop.acoooooonc
193?0.0-uotoo-nnonaoocuoaoo.olonelnacooaooo.aoo-aao

19hloﬂbtﬂaaonbﬂleﬂdOUBQOOOOOOOQDOIIOOoio'ldrﬂblﬁlﬂ.‘

Totaloo-ooe--n-oao-ooor-o--ooaalcvv‘itoilovoot

e ®9 wo op O8 65 86 gy b e
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FLOCDS | ‘ (

U6, Floods of record.--Historical reference to floods on Salt
and Gila Rivers from McDowell Dam site +o Gillespie Dam extends back
to 1833, but estimates of discharge measurements are for' only the
period 1888 to date, Large floods during this period occurred in
1891, 1905, 1916, 1920, and 1938. ‘ , '

L7. The greatest flood of record occurred in February 1891,
The peak discharge of this flood was estimated at 300,000 cubic
feet per second on Salt River at Arizona Dam (approximately same
location as the present Granite Reef Dam).  Other major floods of
record, for which adequate estimates of peak discharge along Salt
River below Verde River are available, include: February 1920,
130,000 cubic feet per second; Janvary 1916, 120,000 cubic feet per
second; April 1905, 115,000 cubic feet per second; and March 1938,
95,000 cubic feet per second., Additional information on floods is
given in Appendix 1: Hydrology; and in Appendix 5: Benefits from
Improvements, ' . :

L8 Flood characteristics.--Major flocds along Salt and Gila

" Rivers from McDowell Dam site to Gillespie Dam result from geperal

winter storms over the Gila River Basin, Many of the streams in
the Gila River Basin rise in steep mountain areas where the rate

of runoff is relatively high, During major storms, the water con=
centrates quickly in the channels and results in violent and
destructive flocds. "The peak discharges of floods are relatively (
high in comparison with the total volume of floodwater. Chamnel
storage and losses reduce the flood peaks when no additions are _
made by side drainage, Because Salt and Gila Rivers flow westward
and winter storms usually move eastward over the basin, the prob-
ability of synchronization of peaks of winter floods from the
different tributaries is small. Peaks from downstream (western)
tributaries usually pass-on before the runoff from the area farther
east arrives, The base flow, made up of contributions from ground
water, melting snow, and surface runoff from rain prior to rain of
flood-producing intensities, is relatively small in comparison with
the peak floodflows, :

49, Flood freguencies.-~The frecuencies of floods considered

‘in detail were determined under the assumption that all éxisting

reservoirs in the Gila River Basin and the proposed Buttes and
Charleston Reservoins (see subseguent heading "Proposed Improve-
ments Affecting the Problem®) would be in operation, Records of
peak flows and peak-flow estimates, based on data for the 69-year
period 1889-1957, were used in preparing discharge-frequency curves.
Detailed information on flood frequencies is given in Appendix 5
Benefits from Improvements. The estimated frequencies of flowdis

of various magnitudes for Salt River at McDowell Dam site and Gila
River at Painted Rock Dam site are listed in the following table:




Estimated frequencies of floods of various magnitudes, Salt River at

McDowell Dam site and Gils River at Painted Rock Dam site, Arizona

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

Peak discharge

Gila River at Painted
Hock Dam site

Salt River at
McDowell Dam gite

Cuy;c feet
per seco "-,.

Cubic feet

1

ot 89 a¢ %5 00 aw »e e
98 g0 9% v ow

]
+

per second
06 ieerenririnnanannenss T¥350,000 : %320, 000
P 210,000 : ' 261,000
240000!000n‘va!oonoovotn.: 175,000 : ) ' 195’000
Derecsenssrasncoasonconnet 108,000 : 120,000
10se0ssecnnsecosaosassonnt 68,000 : 714,000
1500060-000ic-lucaolootoo: %"'950,000 H 52,000
200 sesasacsoosrcnonccanest () : 38,000
B R (seme)” 3 %20, 000

#  Standard project flocd,
*#t Minimum damaging flocd,.
##¢ Not determined,

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

51, Estimates of the magnitude of the standard project flood
for points on Salt River from McDowell Dam site to the mouth are
based on caleulations of runoff thet would have resulted if a storm
having characteristics of both the January 1916 and March 1938 storms
~were centered over the area above the McDowell Dam site, Estimates
of the magnitude of the standard project flood for points on Gila
River are based &n the assumed occurrence of the Jamary 1916 storm,
centered over the area above Gillespie Dam, and assuming that the
proposed Buttes and Charleston Reservoirs were in operation,
Detailed information on the determination of the standard project
flood is given in Appendix 1: Hydrology. The peak discharges of
the standard project flood are given in the following table:
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Estimated peak discharges, standard project flood, Gila and Salt (
Rivers, Giliespie Dam to McDowell Dam site, Arigona
. River Peak
Stream . : h??°at1°?_ : mile | discharge
t H ¢+ Cubic feet
T : ¢ per second
Salt River,.......: McDowell Dam sit@..eseat L6 = 250,000
DO.QOODCDOI’.G‘: Moutlh-!?“j"i"ﬁ..ﬂl.O.ﬁdla: O : 250,000
Gila RIVET, ce....o! Just below Salt River..: 198 s 370,000
Do‘.tooorocorcw: Gil:lﬁSpie Damaolq-'looiz 16}4: 350,000

e o
+ -

. €2, Maximum probable flood.--The maximum probable flood is
thet flood that would Tesult from the most severe conbination of
meteorological and ground conditions considered possible of atlain-

‘m%inMeMﬁm@am&,%emwdﬁmw@of%emmmmwmﬁm
" Flood at McDowell Dam site is estimated ai 600,000 cubic feet per

second. This flood is used only for spillway-design purposes.
Detailed information on the determination of the maximum probable
flood is given in Appendix 1l: Hydrology. ‘

SYTENT AND CHARACTER OF OVERFLOJ AREA (

23, Location and extent.--The overflow areas consicered in
detail are as follows: (&) Li,000 acres along Salt River from
McDowell Dam site to the mouth; (b) 41,000 acres along Gila River
from Salt River to Gillespie Dam; and {¢) 17,000 acres slong Gila
River from Gillespie Dam to the upper end of Painted Rock Reservoir
site, Thne last area was considered because of the effect that
McDowell Reservoir would have on floodflows of Gila River belar
Gillespie Dam, The overflow areas investigated in detail are
described more fully in Appendix 5: Benefits from Improvements,
and are shown on map, plate 1 of that appendix, :

). Type and valus of improvements.--Developed areas sub ject
to overflow by fioods along Salt and Gila Rivers are mostly agri-
cultural. However, the value of residential, business, industrial,
and public properiies in the cities of Phoenix and Tempe greatly
exceeds the total value of other properties in these areas. Perti-
nent information on the type and value of improvements in overflow
areas is given in the following subparagraphs. ‘

(a) Overflow area along Salt River McDowell Dam site to
mouth.-~The 1057 cultivated acreage in the overflow area of Salt
River, McDowell Dam site to mouth, 1is estimated at 16,000 acres,
In addition, about L,000 acres of residential, commercial, and
public property in Phoenix, Tempe, and South Phoenix are subject
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to inundafion.F Othér improvements subject to damage include highways,
roads, two long highway bridges, one railroad bridge, irrigation
works, and utilities including the Phoenix and Tempe sewage disposal
plants,

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

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

_ (d) Sumary.--A sumary of information on the type -and 1957
value of property in the overflow areas considered in detail is given
in the following table: : ‘

17
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PROPOSED IMPROVEMENTS AFFECTING THE PROBLEM

68. Three reservoirs of significance to the problems discussed
in this report have been recommended by the United States Bureau of
Reclamation as part of the central Arizona project now pending for
consideration in Congress (see H. D. 136, 8lst Cong., lst sess.).
Action by Congress on the project is being held in abeyance pending

. Settlement in the Supreme Court of the controversy between the States
of Arizona and California regarding rights to Colorado River water.
Thpse reservoir units of the proposad central Arizona project that
affect the problems considered in this report are described accordmng
to location in the following subparagraphs

(a) Gila River Basin above Salt River.--Two multiple-purpose
reservoirs, providiug ilood-control storage, have been proposed for
construction upstream from the area under consideration, as follows:
Buttes Reservoir on Gila River at river mile 287 and Charleston
Reservoir on San Pedro River at river mile 121 (see pl. 2). 1In -
general, although the overall effect of the two reservoirs on the
flood problems in the area under consideration in this report is
small, some significant effects in that part downstream from the
mouth of Salt River would result from the reservoirs during large
floods originating from the (Gila River Basin above Salt River. In
the studies for this report,; these two réservoirs have been assumed
to be in operation.

(b) Salt River Basin.--The proposed Bureau of Reclamation's central
Arizona project provides for the importation of water from the Colorado
River to the Gila River Basin. A portion of this imported water, in
excess of immediate demands, would be stored in a proposed reservoir
to be constructed at the lNcDowell site on Salt River (see pl. 1). 4
capacity of 188,000 acre-feet, designated in this report as "terminall
storage, would be required under the proposed project to store the
imported water. In addition to such terminal storage, the provosed
project would provide for flood-control storage of 390,000 acre-feet,
making a total proposed capacity for the McDowell Reserv01r of £78, OOO
acre-feet. The lMcDowell Dam proposed by the Bureau of Reclamation in
House Document 136, 8lst Congress, lst session, would be 126 feet in
height. The dam, which would be of concrete slab and butiress con-
struction with earthfill wings, would eontain a power plant as an
integral part of the dam with a capacity of L,100 kilowatts. The esti-
mated construction cost for the dam and reservoir based on July 1947
prices as shown in the document is #%16,326,000, The estimated con-
struction cost of the power plant on th@ same basis is [1,012,000.
Consideration is given in this report to the need and Justlflcatlon :
for including additional capacity for flood-control storage 1n the. :
proposed reservoir.




IMPROVEMENTS DESIRED

69. Public hearing,-~A joint public hearing on flood control in
the entire Gila River Basin was held at Fhoenix, Ariz., on October 20,
1938, by the Departments of Army and Agriculiure with the district
engineer, United States Army Engineer District, Los Angeles, Calif.,
presiding. The hearing was attended by 1l persons including repre-
sentatives of various agencies of the Federal Government, officials
of the State of Arizona and its political subdivisions, representa-
tives of local civic orgamizations, and interested private citizens.

70. Improvements d351red by local interests.-—Informatlon ‘
_ obtained at the public hearing indicated that local interests desire
clearing and straightening the channels of Gila and Salt Rivers to
prevent flood damage 2long those streams, Since the public hearing,
local interests have expressed grave concern about the deteriorated
condition of the channels of Gila and Salt Rivers.

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

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

FLOOD PROBLEMS AND RELATED PROBLEMS

72. Flood problems.--Salt River below Granite Reef Dam and
Gila River below the mouth of Salt River and above Gillespie Dam
flow through developed commercial and agricultural areas that have
‘been subjected to flooding by these streams in the past, The
cities of Phoenix and Tempe and the communities of Lehi, South
Phoenix, and Liberty are subject to inundation. The most note-
worghy of past floods cccurred in 1891, 1905, 1916, 1920, and
193

73. During the 1891 flood, floodwaters eroded the right bank
of Salt River near L0Oth Street, Phoenix, and then following a
course along Henshaw Road (one-hzlf mile south of the Southern
Pacific railroad) inundated the developed area south of tnat road.
Although extensive regrading of the area has taken place in
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Qii connection with construction of the Sky Harbor Airport, a recurrence
: of such an overflow probably would take place on the occurrence of
a flood approaching the magnitude of the standard project flood,

Th. Reservoirs on Salt and Verde Rivers have impounded much

- of the floodflows of recent years. The total storage space provided
amounts to about 2,000,000 acre~-feet., Since water-conservation

storage has been provided, some flood control has been gained,

especially in years of low flow of in years immediately following

a depleted water supply. However, because of the great need for

stored water for irrigation and for power, all reservoirs are filled

to maximum capacity whenever possible, thus eliminating most of the

flood-control features,

e
3

75, Since most floodflows were reduced by storage, the combina-
tion of a comparatively dry river channel and a high water table has
_ resulted in an infestation of water-loving plants (phreatophytes)

? : that have achieved in socme places almost maximum density. With the
channel thus choked, the occcurrence of even a small flood on Salt and
Gila Rivers could result in serious damage to highly improved rural

'} and urban areas,

76. Water-conservation problems,--Flood problems in the Gila
b River Basin are related closely to the problems of water conservation
i and water utilization. The construction of the existing water-
ﬂ'i conservation reservoirs on Salt ard Verde Rivers has conserved for
use most of the flow of these streams, However, because of the nature
| of the streamflow, utilization of the runoff is incomplete. During
] the calendar years 1923-57, about 3,200,000 acre-feet have spilled
over Granite Reef Dam. This amount is about 10 percent of the unde-
] pleted flow at Granite Reef Dam, During this period, Horse Mesa,
l Mormon Flat, Stewart Mountain, Bartlett, and Horseshoe Dams were
constructed, Studies by the United States Bureau of Reclamation
indicate that if these reservoirs had been in operation during the
entire period they would have conserved 21l Salt River flow and most’
of Verde River flow. The amount of water that would have spilled
under existing conditions of development is estimated at- 860,000
j acre-feet for the 35-year period, or an average of sbout 25,000
acre-feet per year, This water would have come during four flood
seasons--1527, 1932, 1937, and 1941, In order to conserve the flow,
! large holdover storage Would be required with attendant severe

evaporation rates, ;

77. FPhreatophytic growths within the channel area transpire !
and evaporate tremendous amounts of water anmually, According to
the United States Geolopical Survey, the annual use of water per
acre by plants in the channel area, assuming 100 percent density,
is estimated as follows: O8altcedar, 7.2 acre-feet; cottonwood and
3 willow, 6.0 acre-feet; baccharis, arrowweed, and miscellaneous brush,
: b4e?7 acre-fect; and mesquite and paloverde, 3,3 acre-feet, The minimum
average annual transpiration by phreatophytes from a 2,000-foot.wide
‘! channel extending from Gillespie Dam on Gila River tc Granite Reef
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home life, public affairs, business transactions, and industrial
activity; end (c) improvement of drainage conditions., Intangible °
benefits from water conservation would include a stabilization of
property values by partially alleviating the existing water shortage
arnd a general improvement in the long-term social and economic
welfare. The project is justified, ‘

135, Allocation of costs between flood control and water con-
gservation was arrived at by use of the separable costs-remaining
benefits method. Costs of the recommended plan allocated to flood
control and water conservation were further apportioned in accordance
with the general policies expressed in acts of Congress, Under this

. apportiomment, local interests would repay, to the United States,

25 percent of the total construction cost in LO equal annual payments
without interest., Based on the present (October 1957) estimated con-
struction cost for the project of $3,300,000, the total local reim-
bursement in consideration of water-comservation benefits would amount
to $825,000 and the annual payments by local interests for the LO-year
pericd would amount to $20,625, The actual amount of local reimburse-
ment would be adjusted on the basis of actual construction costs,’

In addition to such annual payments, local interests, at their

own expense, would (a) pay for the cost of highway and utility relo-
cations and provide necessary lands, easements, and rights-of-way at
a cost estimated at $210,000 (October 1957), and (b) maintain and
operate the completed project at an average annmual cost estimated

at 353,000, Because of the special circumstances wherein the water-
conservation benefits would be realized, the district engineer is

of the opinion that the 160-acre limitation should not be applied

as a prerequisite for this project!s qualifying for interest-free
funds,

136, The plans of improvement and the general requirements
of cooperation were discussed with local interests. The Board of -
Supervisors of Maricopa County, Ariz., has expressed its willing-
ness to participate in the costs of the project and in meeting
other items of local cooperation,

CONCLUSIONS

137, The district engineer concludes that:

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

Qg) River-bottom growth within the channels of the Gila and
Salt Rivers is a major flood hazard and transpires large amounts
of water annually,

(g) Complete protection to most of Tempe against the standard
project flood, partial protection to Phoenix and the adjacent com-
mercial and agricultural areas, and partial protection to other
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areas along the Gila and Salt Rivers between Gillespie Dam and Granite
Reef Dam can be provided by construction of short levees along Salt
River between LOth Street, Pnoenix, and Tempe Butte, Tempe, and
channel improvements along the Gila and Salt Rivers from Gillespie
Dam $o Granite Reef Dam,

(d) The proposed improvement would result in the salvage of
at least 16,000 acre-feet of water annually, which would be availw
able for beneficial use, To assure this saving, adequate maintenance

would be required.

- (&) 1In consideration of the water-conservation benefits that
would result from construction of the recommended project, local
interests should be required to reimburse the United States for that
part of the project construction cost allocated to water conservation,
and such reimbursement should be made in L0 equal anmual payments
without interest, : - .

(£) The total first cost of the proposed improvement would be
$3,510,000 (October 1957), and the total annual charges would be -
$176,800, The average annual tangible benefits from this improve-
ment would be $351,000, '

(g) The ratio of tangible benefits to cost would be 2.00 to 1,
The proposed project is feasible from an engineering standpoint and
is well justified by the tangible and intangible benefits.

(g) The addition of sufficient flood-control storage to control
a standard project flood at a reservoir at the McDowell site is Justi-
fied at such time as the reservoir at this site is required for
terminal storage. Such storage would provide an adeguate degree of
flood protection for the fast-growing urban area in the vicinity of
Phoenix, '

RECOMMENDATIONS
138, The district engineer recommends:

(a) That the United States adopt a flood-control and water—
conservation project for the construction of short levees along the
Salt River between LOth.Street, Phoenix, and Tempe Butte, Tempe, and
channel improvements along the Gila and Salt Rivers from Gillespie
Dam %o Granite Reef Dam at a total first cost estimated at $3,510,000
(October 1957) and an average annual maintenance and operation cost
estimated at $53,000,

(b) That the Corps of Engineers, United States drmy, construct
the levee and channel improvements at a Federal first cost estimated
at $3,300,000 (October 1957) subject to the condition that local
interests furnish assurances satisfactory to the Secretary of the
Army that they will (1) pay for the cost of highway and utility
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PROPOSED IMPROVEMENTS AFFECTING THE PROBLEM

68. . Three reservoirs of significance to the problems discussed
in this' report have been recommended by the United States Bureau of
Reclamation as part of the central Arizona project now pending for
consideration in Congress (see H. D, 136, Blst Cong., 1lst sess. )
Action by Congress on the project is bezng held in abeyance pending
settlement in the Supreme Court of the controversy between the States
of Arizona and California regarding rights to Colorado River water.
Those reservoir units of the proposed central Arizona project that
affect the problems considered in this report are described accordlng
to location in the following subparagraphs:

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

(b) Salt River Basin,--The Bureau of Reclamation's proposed
central Arizona project provides for the importation of water from
the Colorado River to the Gila River Basin. A portion of this
imported water, in excess of immediate demands, would be stored in
a proposed reservoir to be constructed at the McDowell site on
Salt River (see pl. 1), A capacity of 188,000 acre-feet, designated
in this report as “terminal" storage, would be required under the
proposed project to store the imported water. In addition to such
terminal storage, the proposed project would provide for flood-
control storage of 390,000 acre-feet, making a total proposed
capacity for the McDowell Reservoir of 578,000 acre~feet. The .
McDoweld Dam proposed by the Bureau of Reclamatlon in House Document
136, 81st Congress, lst session, would be 126 feet in height. The
dam, which would be of concrete slab.and-butiress construction with
earthfill wings, would contain a power plant as an integral part of
the dam with a capacity of L,100 kilowatts, The estimated construce
tion cost for the «dam and reservoir based on July 1547 prices as
shown in the document is $16,326,000, The estimated construction
cost of the power plant on the same basis is $1,012,000. Considera-
tion is given in this report to the need and justification for
including additional capacity for flood-control storage in the :
proposed reservoir, Co
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- IMPROVEMENTS DESIRED ) (‘

) -+ - 69, Public hearing.--A Joint public hearing on flood control in
the entire Gila River Basin was held at Phoenix, Ariz., on October 20,
7 1938, by the Departments of Army and - Agriculture with the district
engineer, United States Army Engineer District, Los Angeles, Calif.,
presiding. The hearing was attended by 11l persons including repre-~
= - . sentatives of various agencies of the Federal Government, officials
of the State of Arizona and its political subdivisions, representa-
tives of local civie organizations, and interested private citizens.

70, Improvements desired by local interests.--Information
s , obtained at the public hearing indicated that local interests desire
clearing.and strajghtening the channels of Gila and Salt Rivers to
prevent flood damage along those streams, Since the public: hearing,
local interests have expressed grave concern about the deteriorated
condition of the channels of Gila and Salt Rivers, :

¥ 7l. Reasons advanced in justification of improvements desired, ~-
‘ Representatives of local interests stressed the necessity of flood
control on Gila and Salt Rivers. between Gillespie Dam and McDowell
Dam site to (a) prevent flooding and inundation of rural amd urban
properties in the cities of Phoenix and Tempe, in the communities

of South Phoenix ang Liberty, and in the project lands of the Salt

3 River Valley Water Users' Association, the Buckeye Irrigation
District, the Arlington Irrigation District, and on other lands;

(b) prevent erosion of land; (c) prevent damage to cropland because {
of interruption of irrigation; and (d) prevent interruption of ..
rallroad and highway communication and of utility services, Repre-
sentatives of local interests also stressed that control of flocds

by clearing the channel would result in reducing the evapo~
transpiration losses from the growth within the channel ang thereby
would increase the .safe yield of the ground-water supplies, :

a7

FLOOD PROBIEMS AND RELATED FROBLTHS

. 72, Flood problems,--Salt River below Granite Reef Dam and-. . ;
Gila River below the mouth of Salt River and above Gillespie Dam - 2
flow through develoned commercial and agricultural areas that have ' :
N been subjected to flooding by these streams in the past. The
cities of Phoenix and Tempe and the communities of Lehi, South

X Phoenix, and Liberty are subject to inundation. The most notew ;
worthy of past floods gceurred in 1691, 1905, 1916, 1920, and :
: | , : . C
73.  Dwring the 1891 flood, floodwaters eroded the right bank ;
- of Salt River near |0th Street, Phoenix, and then following a : i
‘ course- along Henshaw Road (one-half mile south of the Southern
e Pacific railroad) inundated the developed area south of that road,

Although extensive regrading of the area has taken place in




flood=-control storare or flood-control and water-conservation
storage in addition to the storage required fcr a termlnal reser
vOoir,. Lo

81, Detailed consideration was given to three plans of
improvement, as follows: (a) The recommended plan, which would
provide for short levees along Salt River between 10th Street,
Phoenix, and Tempe Butte, Tempe; and channel improvements along
Gila and Salt Rivers from Gillespie Dam to Granite Reef Dam;

(b} a plan for short levees along Salt River between }0th Street,
Phoenix, and Tempe Butte, Tempe; channel improvements along Gila
and Salt Rivers from Gillespie Dam to Granite Heef Dam; and flood-
control storage added to the proposed terminal-storage reservoir
at the McDowell site; and (c) a plan for levees along Salt River
between 27th Avenue, Phoenix, and Tempe Butte, Tempe; and channel
improvements along élla and Salt Rivers from Gillespie Dam to.
Granite Reef Dam.

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

Hivers from Glllesple Dam to Granite Reef Dam (recommended plan),-

The recommended plan provides. for 3z miles of levees along Salt Rmver
between lj0th Street, Phoenix, and Tempe Butte, Tempe; and chammel
improvements along Glla and Salt Rivers from Gillespie Dam to Oranite
Reef Dam, As discussed under the subsequent heading "Benefits from
prevention of flood damage," improvements under this plan would pro-
vide complete protection against the standard project flood for most
of the city of Tempe and a part of the city of Phoenix, but only
partial protection for an additional area in the city of Fhoenix,
for the adjacent developed areas, and for other areas along Gila and
Salt Rivers from Gillespie Dam to Granite Reef Dam, The average
annual damages prevented would be 3l percent of the total average
annual damages in the area under consideration, The short levees
would consist of {a) a levee along the left bank of Salt River for
about 2,000 feet from Tempe Butte to the Southern Pacific railroad
bridge embankment and (b} a levee along the right bank of Salt River
for about 16,700 feet from the Southern Pacific railroad bridge
embankment to kOth Street, Phoenix, Construction of the major part
of the right~bank levee would consist of enlarging the existing canal
levee and of placing .rock facing. . -The right-bank levee would incor-
porate the existing Joinl Head Dam. - The levees would be compacted
earthfill structures that would range in:height froem 7 to 22 feet:
above the natural ground and from 23 to 28 feet above streambed.
Slopes on both sides of the levee would be 1'on 2, The width of
crown would be 18 feet. The léevees were: d951gned to accommedate

the standard project flood of 270,000 cupic feet per second (290,000
cubic feet per second at MéDowell Dam site) with a minimum freeboard
allowance of 3 feet. Computed velocities would, in general, vary
from 8 to 12 feet per second. The river side of the levees would be
revetted with rock facing 1.25 feet thick on a gravel filter blanket
6 inches thick, The levee revetment would extend to a minimum depth
of 5 feet below the existing streambed, Two ramps over the right-
bank levee would be prov1ded - one at Pelano Avenue and the other at
Loth Street,
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STATE LAND DEPAPT:[ENT
STATE OF ARIZONA
PIOENIX, ADIZONA

December l, 1951

Colonel W. R, Shuler

District Engineer

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

Los Angeles 17, California

Dear Sir:

Feference is made to your letter of November 23d with respect to your
report on flood control, Gila and Salt Rivers, Gillespie Dam to @ icDowell
Dam site, and forwarding to me the changes that have been made since

the original interim report was made June 8, 1951. '

In connection with this report I wish to advise that I have reviewed
the interim report together with the changes recently forwarded to me,
and I have no suggestions to make with respect to it, I think the work
as outlined in the report, when completed, will afford protection to
the area with the possible exception of extreme conditions. Even under

such extreme conditions the protection afforded will be of material
advantage. A

Thanking you for sending me copies of the report, I an

Very truly yours,

/s/ W. V. Lane
W, W, Lane
State Land Commissioner
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Preface

As a child living in Phoenix in the early 1g6os, 1 knew little about the
problems of water in the desert and nothing at all about the Salt River
Project. I simply assumed that water would come out of the tap when
I turned the faucet and out of the control valve in the middle of the
yard when it was our turn in the neighborhood to irrigate. 1 left the
valley for more humid regions of the country and soon forgot about
irrigating altogether. It was only when I returned to Phoenix as a

_graduate student that the connection between Phoenix and water

became more important.

On the face of it, the growth of metropolitan Phoenix from a
dusty village located near the Salt River to the ninth-largest city in the
United States has been something of an anomaly. There was no major
railroad connection to Phoenix until the 19208, no harbor or naviga-
ble river to spawn commerce, and no major trail or crossroads to'lure
tired travelers to stop. Farmland was rich and would grow any
number of crops year-round if there was an artificial way to put water
on the soil. But the water supply was uncertain; desert rivers are
flashy and unpredictable, one year sending torrents of water to flood
and the next hardly providing sufficient amounts to grow crops. The
key to sustained growth had to be insuring the water supply.

The history of metropolitan Phoenix and much of the growth of
Arizona is, thus, linked inseparably to an assured, developed water
supply; this association is true for much of the West. When Paul G.
Weimann asked me to return to Phoenix from the University of Cal-
ifornia at Santa Barbara to help him with a historical research project

[ ix ]
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he had undertaken at the Salt River Project, I jumped at the chance to
explore further the history of the federal reclamation project and
water institution which has meant so much to Arizona.

As I began to examine the early history of the Project, 1 found
that it was interwoven with the history of social reform in the United
States during the period of time generally known as the Progressive
Era (roughly dating from the 18gos to the 1g20s). The relationships
between the Salt River Valley water users and the government’s Rec-
lamation Service seemed to me to tell an important story about the
false starts and early successes of implementing a national reform
policy—federal reclamation—at a local level. Instead of simply writ-
ing a history about the early years involved with building the Salt
River Project, the significant story, I thought, lay in the shifts in policy
and institutions which resulted from the local water users’ hammering
out a means to live with the federal reclamation requirements. The
resulting compromise provided the framework for city-building in
the Salt River Valley and served as a model for reclamation projects
throughout the arid West.

There is a poignant human story involved with the building of the
Salt River Project as well. Men who believed firmly in the social goals
of the reclamation reform movement became bitter when others
throughout the West did not share their crusading spirit. Strong
friendships were made and broken as engineers and farmers
attempted to build their dreams into a realistic reclamation project.
The engineers of the United States Reclamation Service, the agency
charged with implementing national reclamation, were eager 10 have
a successful project to demonstrate the virtues of conservation. The
excellent physical conditions and the organized landowners in the
valley made the Salt River Project a likely candidate. Moregver, the
valley's population of cautious, small-acreage-holding farmers
seemed ideal. For Salt River Valley landowners, however, govern-
ment subsidy through the reclamation program also meant federal
control. The reconciliation of federal reclamation principles with
local irrigation practices shaped the direction the reclamation pro-

gram would follow, both within the Salt River Valley and across the

arid West. Conflict between the engineers and the farmers over pro-
Jject control, accountability for construction costs, repayment policy,
and conservation philosophy highlighted both the strengths and
weaknesses of national reclamation as it was implemented at Salt
River. The resulting compromise suggested that reclamation as pro-
gressive reform would become less a crusade than a business, driven
more by politicians than technical experts.
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While the engineers were perhaps less expert with the politics of
reclamation, they proved to be marvels at constructing the necessary
facilities to bring water to the desert. By 1911 the water-storage dam
that Salt River Valley landowners had longed for majestically filled
the Tonto site, forming behind it a lake both to hold the water for dry
years and to regulate the river. Phoenix grew, prospered, and con-
quered the desert; pioneer Darrel Duppa’s 1870 prophecy of a great
city rising within the Salt River Valley became a twentieth-century
reality. The government engineers and Salt River Valley farmers

- made it possible; together they built the Salt River reclamation

roject.

P The history of the Salt River Project from 18go to 1917 is the story
of the implementation of federal reclamation policy. It shows the
process by which reclamation as progressive reform became reclama-
tion as bureaucracy and it suggests how local leaders adapted,
rebelled, and adapted again to the marriage of their traditional irriga-
tion practices and government reclamation policy. It also traces the
origin of the special relationship that the Salt River Project and the
Department of Interior have maintained since the turn of the cen-
tury. This case study of one reclamation project cannot suffice as
evidence of the program’s success or failure, but those interested in
the reclamation movement and the development of western water
resources will find Salt River’s story revealing.

In the 1g80s the Salt River Project has been a controversial institu-
tion, supplying electrical energy and managing the water resources
for most of metropolitan Phoenix. This history of its early years
points out the deep roots that the project has in central Arizona and,
indeed, in the national reclamation scene. As city and farm continue
to compete for greater shares of an already scarce resource, it will
become increasingly important to understand why the Salt River Proj-
ect was built.
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- The Campaign for
Water Storage

The need for a secure water supply is a timeless one in the arid lands
of the world. Arizona's Salt River Valley, which extends along the Salt
River from the Verde River to the Gila River, is typical of the arid
American Southwest; no crop will grow without the artificial applica-
tion of water to the soil. Desert rivers, which seem at first the antidote
to the region’s limited rainfall, complicate southwestern agriculture
because they are not reliable sources of water; their sometimes violent
flood ‘and drought cycles make water supply chaotic.

The campaign for a stable water supply in the Salt River Valley
dominated economic and political affairs in the area since the time of
the first American settlements in the 1860s. It was clear to farmers
and landowners as early as the 1880s that a water-storage system was
the essential ingredient in maintaining the valley’s growth.

NATIONAL IRRIGATION POLICY AT THE
TURN OF THE CENTURY

In 1889 the United States Senate created the Committee on Irri-
gation and Arid Lands; its stated purpose was “to consider the subject
of irrigation and the best means of reclaiming the arid lands of the
United States.” The members of the newly formed committee trav-
eled throughout the West, gathering information and prompting
local communities to explore various reclamation proposals. In the
Salt River Valley of south-central Arizona, farmers and landowners
had recognized the importance of obtaining a water-storage dam to

[1]
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56 Institutional Framework

articles of incorporation requiring appurtenance of water to the land,
determination of prior rights and acreage to be served water under
the project, and retention of title to the storage works by the govern-
ment unul provided for otherwise. Section Eleven, however, pro-
posed a new twist to government reclamation on the Salt River

Project:

.. When the Secretary of Interior shall make, approve, and
promulgate rules and regulations for the administration of the
water to be supplied from said pro osed irrigation works, such
rules and re ufations, and such moé)iﬁcations thereof as the Sec-
retary may, from time to time, approve and promulgate, shall be
deemed and held to be obligatory upon this Association as fully
and completely and to every intent and purpose, as if they were
now made, approved, promulgated and written out in full in this
memorandur, and are to be read and construed as if so done.’7

As Gifford Pinchot had struggled to ceniralize control of the nation’s
forests within his bureau of the federal government, Frederick New-
ell had quietly taken steps to consolidate authority over the uses of
reclamation-project water, at least on Salt River, in the hands of the
Secretary of Interior.
. The contract of 1go4 was one which favored the government,
although the water users on Salt River had no criticism of this. The
earlier concern of owning and controlling the storage works “for our-
selves” seemed to dissipate in the anxiety about receiving stored water.
Submitted to the water users in May, and lobbied for hard by Fowler,
the contract was ratified by more than the required two-thirds of the
small vote cast, winning 24,662 votes out of a total of 24,902 (one atre
~ one vote). Heard and his group may have taken contro] of the
Board of Governors, but Fowler seemed to still engender confidence
in his administration, as indicated both by ratification of the contract
and by the low voter turnout.

1f the contract with the United States favored the government, it
also offered advantages to the Association, for it commitied the Recla-
mation Service irrevocably to the successful construction, operation, and
maintenance of the Salt River Project. Fowler, who advocated the
conservation principles set forth by Pinchot and Newell of the Roose-
velt administration, welcomed the centralized authority of the Ser-
vice, and saw in it the end of water problems in the West. So commit-
ted was Fowler to this set of principles that he was often asked by
Newell and others in the Reclamation Service to travel with them to
other projects, so that he could give the many water users in the West
his first-hand experience with federal reclamation. In fact, the Recla-
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t
mation Service requested, over the course of almost a year, that
Fowler visit some of the northern projects to explain government
requirements for federal reclamation and to assist the water users there
in preparing the framework of organization. He was, as the Reclama-
tion Record reported, “one of the loyal friends of the Service.™¢

Fowler understood what the Reclamation Service was trying to
create on the arid lands west of the 10oth meridian, and in many
instances he brought the Service the support of the Salt River Valley
Water Users' Association when no other group of landowners would
step forward. His relationship with Frederick Newell had been critical
to securing the selection of Salt River as a reclamation project; it
would remain important for expansion of the original plans. Yet the
close relationship between Fowler and the Reclamation Service—
focused as it was on the large, national picture—excluded others in
the Association who were more concerned with the local situation at
Salt River. As a result, few within the Association understood just
what the Reclamation Service might expect of them. As long as con-
struction of the project proceeded smoothly and the cost remained
low, most valley landowners had no quarrel with Fowler or his philos-
ophy, and seemed content to let him lead as he wished.

Title to the Tonto damsite still belonged to the Hudson Reservoir
and Canal Company, and before actual construction could begin on
the project, it had to be purchased by the water users for the govern-
ment. Henry H. Man, president of the Hudson Company, demanded
$200,000 for the site; when the Reclamation Service refused, he
reduced this to $100,000. In early 1904 the government appointed a
board to appraise the holdings of the company at the Tonto site; the
appraisal board recommended $40,000 as the purchase price, and the
Hudson Company accepted this figure. Many landowners in the val-
ley, however, thought this amount generous:

Few people believe that the Hudson Reservoir Company has a
moral right—as to the legality they know nothing—to a single
dollar of the money raised by morigaging the farms of the Salt
River Valley; few people can be induced to believe that these New
Yorkers with a Phoenix assistant have any moral right to recover
from the peopie of this section the money they spent in promot-
ing a scheme of which they made a failure; few people will appre-
ciate the generosity which prompted them, when they were flatly
told they could not have $200,000 or $100,000, 10 accept $40,000
“rather than delay construction of the reservoir,”*®

In a deed dated July 19, 1904, the Hudson Company conveyed to
the United States all of its rights associated with the Tonto damsite.*!
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Most of the land within the flood lines of the reservoir had been
purchased by 1905, and the remainder, estimated to be about fifteen
percent of the total, would be condemned because of bad title or
excessive price.2? Finally, the Tonto reservoir site which Maricopa

'County surveyor W. M. Breakinridge had reporied upon so favorably
in 1889 belonged to the government. Those who complained about
the amount paid to the Hudson Company forgot the tremendous
excitement generated when the company had first come to the valley.
Although there had been great disappointments, the company had
completed valuable hydrology and engineering studies without which
the government would not have been able to start construction of the
project as quickly as it did, and without which the Salt River Project
might not have been selected in the first place.

BUYING THE NORTHSIDE CANAL SYSTEM

With the reservoir land and the title to the damsite out of the way,
discussion within the water-users’ association centered upon the
restructuring of the canal couipanies. As early as May 1gog ti.e Board
of Governors had suggested that preliminary steps be taken to adjust
each water-user’s respective rights to the carriage of water and to
apportion individually the cost of the canal from which each took his

water. This was necessary so that the Salt River Valley Water Users™

Association could begin its supervision of all the canals in the valley as
required by the articles of incorporation. The great obstacle to this
effort was the private canal company which controlled most of the
northside water distribution, the New York—based Arizona Water
Company (successor to the Arizona Improvement Company and the
Arizona Canal Company).?3

While Fowler, Kibbey, and the Reclamation Service had discussed
government purchase of the northside system during the writing of
the articles of incorporation and the 19o4 contract, both documents
had been ratified and adopted without seriously planning for that
possibility. The water users left the question of purchase of the north-
side system to those provisions in the articles which called for the
levying of special assessments. In this manner, water users under the
various canals 1o be purchased—-not the Association—would bear the
cost of their acquisition.?4

Probably because the price was too high, the water-users’ organi-
zation made no effort to purchase the Arizona Water Company’s
interests in the northside system, including the Arizona Dam, until
the floods of 1gos, made the need for their inclusion in the Association
more immediate and the price more negotiable. As the Salt River
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raged during the months of January and February 1gos, a section of
about 100 feet washed out of the 1,100-foot-long Arizona Dam, the
timber-crib diversion dam 28 miles northeast of Phoenix which nor-
mally sent water into both the northside and southside canal systems.
Damage to the dam and to the canal headworks made irrigation of
lands under the Arizona Canal difficult. The cost of repair to the dam
alone would be great, and the Arizona Water Company hesitated.
Afier conferring with- Joseph Kibbey and George Christy of the
Board, Fowler asked the Arizona Water Company if it would sell w0
the Association.?5 '

Sometime during the spring Benjamin Fowler, in the East on
Association business, suggested to Newell that the government
appoint a commission to appraise the value of the northside system
and the Arizona Dam. Although the water company had mentioned
no price, it was clearly struggling to recover the amount of its indebt-
edness—nearly a million dollars, Since the Arizona Water Company
was a nonresident corporation, most people in the valley resented its
lack of consideration of local interests and needs; an independent
view of the appropriate purchase price was thus necessary to per-
suade the water users to buy. Similarly, the stockholders in the Ari-
zona Water Company received from its management an inflated view
of how'much the company was worth; even though the company was
in receivership, they, too, needed an independent opinion on what
was a fair price.

Fowler believed that a permanent, masonry, diversion dam
needed to be constructed as soon as possible for the benefit of the
whole valley, and that the Arizona Water Company should not assess
the northside for repairs to the 28-year-old Arizona Dam prior to an
Association assessment for permanent construction at a later date. On
May 6, 190, Fowler formally requested that Frederick Newell con-
sider the possibility of appointing a competent board “to study the
situation, investigate the conditions, measure the rights and equities
of both parties, appraise the property and fix the price and terms
which are reasonable and just and within our power to meet."2%

In his response Newell ignored Fowler’s suggestions regarding
the appointment of an advisory board to determine the value of the
Arizona Water Company, focusing, instead, on the question of a per-
manent diversion dam. Noting that Salt River had already received
more money from the reclamation fund than it should have been
allotted under Section g of the Reclamation Act {which stated that the
Secretary of Interior should expend money derived from each state
or territory within such state or territory), Newell hedged as to
whether the Reclamation Service could construct a new dam. He next
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reasoned that the Salt River Valley Water Users' Association still
needed to determine judicially the water rights within the valley, and
that a “proper adjustment of these rights {is required] before any new
expenditures are undertaken in the Valley or any stored water is
furnished for irrigation.”27

For those who had dragged their feet on the friendly suit to
determine water rights in the valley—the Hurley v. Abbot! suit—here
was yet another reason (besides determining the basis for allocating
membership shares in the Association) to push forward with the
adjudication. Newell had linked further construction on Salt River to
this resolution of valley water rights and, by requesting that the ser-
vice engineers investigate the feasibility of a masonry dam, he had
also hinted that the Reclamation Service could come through for Salt
River despite Section 9. Debate over the best means to secure the
adjustment of water rights—through continuation of the Hurley v.
Abbott suit instituted in 1go4 or by contract—persisted throughout
1gog —19o6. '

Newell must have informally relayed Fowler’s request to Charles
Walcott, director of the Geological Survey, becauser Walcott asked
Interior Secretary Ethan A. Hitchcock to consider appointing a disin-
teresied commission to appraise the property of the Arizona Water
Company; Hitchcock agreed just twelve days after Fowler’s request to
Newell. Writing Fowler in New York, Walcott told the president of
the association that the Secretary had agreed to appoint the commis-
sion upon the “distinct understanding that the United States does not
at this time assume the obligation to pay the amount appraised nor to
purchase the property at any price or in any event, this question left
for future decision when the value of the property . . . shall become
known."z8

The Department of Interior suggested to Fowler, in a letter to
him dated June 1, 1go3, that he prepare a formal request, and Fowler
and Judge Hiram Steele, vice-president and receiver of the bankrupt
Arizona Water Company, responded on June 7. In their request they
asked the Secretary to appoint three disinterested engineers to
appraise the property of the Arizona Water Company, including:

(1) the Arizona Canal, with all dams, headgates, cross-cuts, later-
als, equipment, and all vested rights;
(2) the franchises and established businesses of the company;

() its controlling interest in the capital stock of the Grand, Salt
River, Maricopa, and Water Power Canal Companies;

(4) all water rights owned by the company, with a complete
description of all its land.

Hitchcock formally approved the reguest on June 10, 1905.29
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jludge Joseph Kibbey came to Ari-
zona from the Midwest in 1893,
Throughout his career, he held
many positions within the political
structure of the Arizona Terri-
tory: he was an Arizona Supreme
Court Justice, a Territorial Coun-’
cilman, Territorial Attorney Gen-
eral and Territorial Governor in
1905. The time that he devoted as
attorney for the Salt River Valley
Water Users’ Association was
indicative of his commitment to
solving the problems of water use
in the area.

it. Fowler followed closely advice from the Reclamation Service, while
Kibbey, in Phoenix, attuned his ear to the opinions of the Association’s
Board of Governors. The fact that they were guided by these two
different viewpoints created some tension between the two men on
how the Association should proceed in purchasing the canal system.3#

Although the commission had been appointed in June 1gos,
engineering commitments on other reclamation projects kept the
three men from meeting in Phoenix until November 190%. During the
interim six months, while the Reclamation Service gathered data con-
cerning the canals, Fowler and Judge Hiram Steele, of the Arizona
Water Company, attempted to carry on their own negotiations. Litue
was done between June, when the commission was authorized, and
September, when Fowler again returned to Washington. Fowler
believed that time was the most critical element in the sale; the Recla-
mation Service had many demands {from other projects to consider
besides those of Salt River. If the Association was unable to come to
terms with the Arizona Water Company quickly, Fowler feared that
the Salt River Valiey group might be passed over in its request for
additional funds. Of some significance, too, was the threat of winter
storms as severe as the preceding years, and the importance of start-
ing repair work immediately.3s
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Complicating the situation was the ambiguous position of Judge
Hiram Steele. As the receiver of the Arizona Water Company, Steele
complainéd that he had no authority to make a deal and, because of
his precarious position, he would not commit himself to 2 potential
asking price for the assets of the company in the Salt River Valley. He
accused Fowler of being “timid and unwilling to assume responsibil-
ity” because the president of the Association did not feel it his place to
suggest a price which the Association might be willing to pay. Fowler
believed the company was “up against it” and that it was the associa-
tion's role simply to protect its own interests. “The investment was
theirs,” he wrote Judge Kibbey; “if unwise they must suffer, not you
and 1.734

Fowler was willing to discuss the price with Steele, however,
whereas Kibbey stoically believed that the Association must be pru-
dent and indifferent to the entire sale. When Fowler wrote Kibbey
that he had some idea what price would be acceptable to both the
government and the water company, but could not give an exact
figure, Kibbey was irritated that the Board of Governors had been left
out of the discussion. Kibbey wrote Fowler that it seemed “strange o
us that it could be made known to you about what price Judge Steele
would accept, and what price the Department would approve, and
that could not be made known to the Board.”ss Judge Steele had
hinted, when he was in Phoenix in October, that $700,000 would be
acceptable to the company; this was an amount equal to their first
mortgages and defaulted interest, plus fifty percent of the income
Bonds, and repairs to dams. Kibbey thought this figure absurd. “The
Board is entirely indifferent about further negotiations,” the Associa-
tion’s attorney wrote Fowler, for “it has lost confidence in them and
will not renew them, or even encourage their renewal . . . .38 Expe-
dition of the sale was more advantageous to the company, Kibbey
thought, than to the water users. X

Fowler answered Kibbey on October 23, 1905, with confidential
information he had received that $350,000 would secure the water
company's interests (he did not tell Kibbey that he had met with
Hiram Steele and Frederick Newell). Fowler seemed to view his role
as more educator than negotiator; he tried to inform both the bond-
holders of the Arizona Water Company and officials within the Geo-
logical Service of the depreciated conditions of the physical property
of the company. He believed that if the water company shareholders
were given a little time “to adjust themselves to the new conditions in
which they are so unceremoniously plunged,” they would treat the
Association fairly. Fowler, who understood Steele and the conditions
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he faced in New York, wrote Kibbey that the water users were “just at
the crucial moment; ... everything looks favorable for our inter-
ests.”s7 Instead of closing off negotiations, as Kibbey suggested,
Fowler believed that it was in the Association’s power to close negotia-
tions soon at favorable figures. Still, Fowler, the man in Washington,
was providing little detailed information to the group in Arizona that
he represented.

If Fowler was confident and cheered by the $350,000 figure, the
Board of Governors and Kibbey were not. The Arizona Dam should
be considered a liability, rather than an asset, Kibbey argued, and the
Association should pay no more for the system than what it might cost
to replace it, an amount Kibbey estimated at $250,000, exclusive of
the dam. The only positive element Kibbey and the Board saw in
purchasing the system from the water company was “the advantages
we may obtain by ease of terms of payment if the Government should
buy...."s8 ‘

Coupled with the general problem of treating with the water com-
pany were the demands of the minority stockholders in three of the
canals on the north side controlied by the Arizona Water Company:
the Grand, Maricopa, and Salt River canals. Led by Phoenix attorney
Louis Chalmers and Dwight Heard, these local shareholders believed
that they should also be paid for their minority interests in the canals;
they were, thus, demanding compensation if the sale proceeded.

On November 6, 1903, Judge Hiram Steele wired Phoenix's
Home Savings Bank and Trust Company (C. F. Ainsworth, president,

* was attorney for the water company) that $350,000 was an acceptable

purchase price, provided that the government would take immediate
charge of the works, The bank made an effort to promote the fairness
of this price, and Ainsworth tried to persuade the Association's Board
of Governors to pay it. Fowler advised just a few days later that the
Board should wait for the results of the engineering commission,
which was scheduled to meet in Phoenix on November 25, 1905,
before agreeing to the sale. This behavior seems somewhat odd for
Fowler, committed as he was to a quick sale and to his previous belief
that $350,000 was acceptable to the Reclamation Service as a purchase
price. It is not improbable that his friends in the Service, possessing
infgrmation collected for the commission, suggested to him that the
$350,000 figure might, indeed, be too high. Perhaps Fowler now also
felt less rushed to complete the sale, as the Service surely would have
indicated to him by this time whether Salt River retained a chance to
secure further appropriations from the reclamation fund.se

The report of the commission was submitted to U.8.G.S. director
Charles Walcott onr December 8, 1905, after the three engineers had
heard testimony in Phoenix and had reviewed engineering reports
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prepared by Jay Stannard for the Reclamation Service and H. F.
Robinson, 2 local civil engineer employed by the Arizona Water Com-
pany; interestingly, the estimates were similar. Because of Judge Kib-
bey’s decision in Wormser v. Salt River Valley Canal Company, which
stated that a canal company is a carrier of water but does not have.
rights to the water it carries for other appropriators, the commission
considered the claimed water rights of the tompany nonexistent; that
the Arizona Water Company possessed no water rights had always
been the Association’s position. All franchises and contracts were
termed liabilities for the government, rather than assets. As a result,
the only items appraised were physical properties. The commission
recommended that the value of the Arizona Water Company hold-
ings be set at $304,161.4°

Not surprisingly, Benjamin Fowler and the Reclamation Service

strongly supported the report of the commission as “being fair and
just.” It would now be the Secretary of Interior’s decision whether the
government would accept the price for the purchase of the northside
water system. Floods in November had further damaged the head-
works of the Arizona Canal and washed away even more of the Ari-
sona Dam. Lands under the northside system were now without effec-
tive irrigation, and many cultivated farms were endangered as a
result. The need for a new, permanent, diversion dam was never
more apparent, and Fowler wrote the Association’s Board of Gover-
nors that Salt River's chances of success were about even. Relating
that their prospects “would surely have gone aglimmering at this time
had not the matter been brought to the Secretary’s attention last May
and the Government in a measure committed to the purchase,”
Fowler believed that this commitment alone was “the peg on which
our hopes now hang.”#* Other projects had been making “great and
special demands on the reclamation fund and bringing powerful.
influences to bear on the Secretary which would undoubtedly have
resulted in leaving us entirely out in the cold but for our timely action
over seven months ago."+*

Secretary of Interior E. A. Hitchcock's legal assistant had several
questions regarding the validity of certain aspects of the proposed
contract between the Arizona Water Company and the government;
as a result of these questions and of other pressing government busi-
ness, a final contract from Interior was delayed until February 17,
1906. Part of the delay stemmed from the water company’s position
that it could not give a complete and perfect title to the government
(which was necessary before the Reclamation Service would begin
construction work on the new diversion dam, approved by Walcott
and Hitchcock January g, 1go6) without the cooperation of the minor-
ity stockholders. The water company contended that this group—the
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Chalmers-Heard group--should contribute gratis its interests in the
northside canals, and that the entire appraisal sum of $304,161 should
be paid to the New York corporation. The government’s position was
that the sum should be paid to both groups, with any adjustment left
to them. Judge Steele also argued that the company’s alleged water
rights should be made 2 part of the assessment, although Fowler, the
Reclamation Service, and even Judge Steele knew that under Arizona
law this claim was preposterous. The Arizona Water Company fur-
ther argued that insufficient consideration had been given its right-
of-way along the Arizona Canal. After much discussion, Charles Wal-
cott, Arthur Powell Davis, and Morris Bien, along with Fowler, agreed
to pay $10,000 more to the water company in order to expedite mat-
ters, for a total price of $314,161.43

W. J. Murphy, the original contractor for the construction of the
Arizona Canal, a shareholder in the earlier companies controlling the
northside system, and the owner of a sugar-beet factory served by the
Arizona Canal, came to. Washington late in the contract negotiations
to urge the government to pay the water company $50,000 more to
hurry things along. Fowler vowed to pay no more than the appraised
price, and told Murphy he was ruining things; rather than pay more,
the government was prepared to institute condemnation proceedings
against the Arizona Water Company. Hiram Steele was irritated that
he was forced to accept terms which he considered unfavorable to the
company, but was prepared to sign the contract, as the company
really had little choice in the matter. Yet the night before the contract
was to be executed, Murphy offered to trade the company 200
unspecified acres of his land, with a paper value of $40,000, in
exchange for the nonexistent water rights of the company. In this
offer Steele saw a means to save face with his people in New York, and

he accepted Murphy's proposal; Murphy perhaps saw a way o’

enlarge his own position at home.#4

As for Murphy, Fowler wrote the Board of Governors that before
the contract was executed “a dispatch was sent 1o Phoenix saying that
the ‘Government had closed contract by W. J. Murphy putting up the
difference.’ " The facts of the matler were, Fowler explained, that
Murphy’s name did not appear in the documents, “and so far as the
Government is concerned they did not know of this trade until agree-
ment was reached with the Water Company.” The contract had
already been struck, and the Arizona Water Company had little
choice but to sign; Murphy’s deal simply allowed Steele to report to
his people a larger dollar figure than before.5

On March 7, 1906, Secretary of Interior Ethan A. Hitchcock
approvad the contract for government purchase of the northside
canal systemn for the Salt River Project, although the water rights in
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1

the vailey had yet to be adjusted. Combined with the promise to build

a new diversion dam at Granite Reef in place of the deteriorating
Arizona Dam, this contract provided a $700,000 additional allotment
to the project from the reclamation fund, bringing the project total to
$4.5 million. The government did not include any provision within
the new contract to change that part of the 1go4 contract calling for
equial assessments among all members to repay the costs of the facili-
ties. As the matter stood, the cost of the northside system would be
included in the total government costs, rather than be assessed only
against landowners within the northside system.4®

THE 1906 ELECTION

Benjamin Fowler’s success had been complete. He had managed
to turn a 1o springtime thought into reality. Like Frederick Newell
and the engineers at work building the project, Fowler had thought of
the possibilities for efficient reclamation on Salt River. The Salt River
Project would function more efficiently with control of the northside
system and a new diversion dam, and he had managed to convince the
Reclamation Service of their necessity. He had done this alone, often
at odds with the association which he represented, and despite Mur-
phy's upsolicited efforts to help close the sale of the Arizona Water
Company. Yet what seemed to Fowler to be his most successful
achievement nearly cost him the presidency of the water users’ asso-
ciation in 1go6. His tendency to focus on the big picture of national
reclamation led many in the valley to believe he ignored local con-
cerns, particularly the issue of project cost and repayment.

To Fowler’s surprise, he and his administration were the key issue
in the 1go6 election. Dwight Heard, Fowler's main antagonist
throughout the early years of the Association, had decided, after two
vears, that Fowler did not have the businesslike acumen necessary to
carry the Association past the water-promotion period. Heard again
helped line up a slate of conservative candidates headed by Dr. E. W.
Wilbur as the presidemial candidate, to defeat Fowler's friends. In a
1906 pamphlet distributed to the Association’s members, Heard
stated that:

Mr. Fowler's supporters, in their efforts to change the conser-
vative character of the Board of Governors, and to dictate to the
farmers of the valley, have forced this contest for the presidency,
and it should be clearly understood that a vote for Dr. Wilbur is a
vote in favor of the Farmer's Ticket.47

Heard, Wilbur, and others opposed to Fowler's administration
charged that Fowler had aligned himself with “speculative interests,”
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mands for changes in reclamation policy were not completely
accepted, but Secretary Lane set in motion a process to include pro-
ject landowners in reclamation decision making; their increased par-
ticipation seemed to satisfy all but the most disgruntled.

The reexamination of reclamation policy and practices which
Lane directed his department to carry out also included a review of
the government’s relationship to the projects. The change in federal
reclamation in the post-Newell years was one of both substance and
style. The reclamation crusade with its “gospel of efficiency” tended
to look out of place next to cost OvVerruns and expensive acreage costs
for project participants. The use of agricultural and economic experts
in planning the projects seemed more important by 1915 than it had
thirteen years earlier. The water-users’ associations rejected the
engineers’ earlier perceptions that reclamation projects were merely
technical undertakings requiring only technical expertise to make
them successful. Instead, the farmers and landowners paying the
reclamation charges asked the Reclamation Service to treat them as
full partners.

John Orme and the rest of the Salt River- Valley Water Users’
Association welcomed the “new” reclamation policy of Franklin Lane
because it promised to give greater attention to farmers’ actual prob-
lems. They were negotiators with the Reclamation Service now, not
their puppets. The Salt River Valley Water Users’ Association fash-
ioned the debate on what its relationship with the Service would be: it
focused on whether the government was a contractor or a benefactor.
Although this question seemed impossible to resolve to everyone’s
satisfaction, both Secretary Lane and the Association indicated their
determination to maintain their newly found harmony.

THE KENT DECREE

On the Salt River Project, the completion of both the Roosevelt
Darn in 1911 and the power facilities in 1912 —1g13 meant that by the
time of the conference the project should officially open; the open-
ing would signify the beginning of repayment. Before the project
could be opened and public notice issued, however, the government
had to resolve the nagging problem of the amount of acreage to be
included within the project and how much of the final costs the water
users would have to repay. In order to find answers to these gues-
tions, the Interior Department authorized the formation of two inde-
pendent boards; the Board of Survey, to determine the politically
sensitive issue of which lands to include within the project boundaries,
and the Board of Cost Review, ta examine the accounting books
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of the Reclamation Service at Salt River and fix the final cost of
the project.

When the Association’s creators first developed their plans in
1goz — 1903, they intentionally left the designation of member lands
to the Secretary of Interior. The Articles of Incorporation of the Salt
River Valley Water Users’ Association provided only for inclusion of
sufficient acreage which could be irrigated from the estimated water
supply; cultivation of land was the dominant criterion. The Associa-
tion itself did not have the power to allot shares; this successfully
removed from the group political responsibility for admitting or
excluding lands within the valley. Any criticism from landowners for
the exclusion of subscribed land from the final boundaries of the
project would have to be directed at the Secretary, not the leaders of
the Association. As Benjamin Fowler had written in 1gog, “the whole
risk of the chance was left to the subscriber as the Association
obviously could neither guarantee that he would be allotted shares or
object to allotment of shares to him.”s

In 1905 the Board of Governors of the water-users’ association
began to believe that priority of water right should play an important
role in allotting membership shares. The Hurley v. Abboit suit, initiated
in 1904 — 1903 to adjudicate the rights to use the Salt River, might also
apply to the lands in the valley. By date of earliest cultivation, the
government could decide upon the member lands. The Association
determined to press for the conclusion of the suit as its chief means of
collecting the information necessary for the Secretary of Interior to
decide membership priority.4

Not everyone in the valley supported the Hurley v. Abbott suit as
the best means to determine either water rights or membership shares
in the Association. Many landowners believed the friendly suit 1o
settle the issue of water rights was 100 expensive, too time consuming,
and ill considered. They thought the final result of the litigation
would only resolve Patrick Hurley’s claim, not all rights to the river.5
In this view at least two prominent valley attorneys, Judge Webster
Street and Judge C. F. Ainsworth, supported them.®

Benjamin Fowler, recognizing the “active and bitter opposition”
to the"suit, wrote Arthur Davis of the Reclamation Service that he
sought to find “some other way, if it is possible, by which these rights
can be adjudicated.” For this purpose, the Association's Board of
Governors appointed a Committee of Ten “to ascertain the best
means of adjusting the rights to the use of irrigating water . . . irre-
spective of the present action brought by Hurley v. Abbott.”8 The Com-
mittee of Ten recommended forming 2 Commitee of Sixieen, to be
appointed by the president of the Association and chairman of the
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1

Council, which would thoroughly investigate the claims of water users
within, or in the vicinity of, the project. With this information, the
Committee of Sixteen would suggest stipulations to the court for the
Hurley v. Abbott suit. Inclusion of the Committee's proposal as a stip-
ulation in the court decision would give the authority of law and save
a considerable expense.

The Commitiee’s plan, in brief, based water rights on how much
of the water received between 18go and 1gos had actually been used.
Using a “stepladder plan,” the various canals would receive from the
Association the amount of water due the lands irrigated from them;
the landowners under each canal would have to adjust among them-
selves their “carriage rights” in the canal. The Pima Indians living on
the north side of the river, whose reservation contained lands irri-
gated from the Arizona Canal, were entitled to and received under this
plan 500 inches of water at all stages of the river.9 They had taken this
amount of water for cultivation of their land for more than forty years,
and the Committee believed this prior right to be above all others. ,

Despite this attempt to achieve consensus, the Committee of Six- ;
teen’s plan received little support from individual water users
because, among other reasons, it paid scant attention to individual
claims to flood water, and landowners refused the required three-

.fourths approval.® The water users in the valley could not agree
whether to press the friendly suit, defer to the government by having
the Secretary of Interior determine all rights claimed (which the goy-
ernment did not want to do), or work out the various claims by indi-
vidual contract with the Association.

The Reclamation Service was quite concerned with the apparent
inability of the water users to stop their bickering; the government
had to be protected against litigation if it was to continue developing
the project. Both Arthur P. Davis and MorrisBien of the Service went
to Phoenix in late July 1906 to discuss the situation with the Associa-
tion’s Board of Governors. Although both men thought an adjust-
ment of the water rights by contracts was preferable to the lawsuit,
both were also convinced it would be impossible to secure a binding
adjustment of rights from them. The Reclamation Service thought

the Hurley v. Abbott suit the only available means to safeguard the

United States in its operations under the Reclamation Act; without it,

the Service could not store any water behind the gates of Roosevelt

Dam. “The matter is of extreme importance to the Reclamation Ser-

vice,” Davis wrote Benjamin Fowler, “as the progress in this case must
guide its future policy.” In February 1907, the Board of Governors
again endorsed the continuation of the Hurley v. Abbott suit.'*

The Hurley v. Abbott suit was very difficult to bring to trial. Every
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one of the 4,800 defendants besides Charles Abbott had to file a
statement with the court regarding the amount of land each had
cultivated and the year in which each had first put water to a bene-
ficial use upon the lands. Many had tq hire attorneys, and for those
who were nonresident landowners, the suit required a trip to Phoe-
nix. It was no surprise to Judge Edward Kent, who was sitting as
district judge of the Third Judicial District Court in Maricopa County,
that he had received so few statements, while the number of dis-
claimers, which a defendant used to show that he was not obligated to
answer, grew,

Kent was an outsider to the valley, and this may have contributed
to the reluctance on the part of some to become involved in the case.
President Roosevelt had selected Edward Kent, a successful lawyer
(educated at Harvard and Columbia universities) and a leading Colo-
rado Republican, to be Chief Justice of the Arizona Territory
Supreme Court in 19o2. Roosevelt had been unhappy with the politi-
cal quarreling among Republicans in Arizona and had turned 10 Kent
to restore order. Although nearly everyone in the valley grew to
respect Judge Kent's decisions, he had faced much skepticism at the
outset of the Hur!ey v, Abbott suit.’3

While many in the valley believed the suit would only resolve
Patrick Hurley's claim, Judge Kent believed he could determine the
rights of all the parties who were defendants in the suit and enter a
decree resolving these rights. A number of valley attorneys, however,
advised their clients that a final adjudication could not be had in the
Hurley v. Abbott case. Since a decree of the court would deprive the
many who were not filing of their rights because they had acted in
good faith upon the advice of their attorneys, Judge Kent suggested
to Louis Hill and C. 8. Witbeck of the Reclamation Service that the
government file an interpleader in the case. This action by the United
States would technically compel all the parties to assert their rights.
Since the government had purchased the northside canal system on
behalf of the Association for the Salt River Project, it was an inter-
ested party, although it claimed no right to water. Joseph Kibbey also
urged the government to interplead. Hill and Kent called in for con-
sultation J. L. B. Alexander, the U. 8. Auorney for Arizona, and
Alexander agreed with the two men that it was appropriate for the
government to become involved. On June 10, 1go7, Alexander filed
with the court, on behalf of the United States, a motion 1o interplead;
Kent granted the motion,

What Judge Kent, Louis Hill, and Joseph Kibbey had hoped for
slowly began to take shape: more answers were filed, due to the gov-
ernment’s involvemnent, and the case was brought to trial in 1907 —
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130 From Conflict to Cooperation

19o8. Judge Edward Kent handed down his decision in the Hurley v.
Abbott case, known as the Kent Decree, on March 1,19:0. In what was
to become the most important water-rights case in the Salt River
Valley, Kent not only determined each acre’s prior right to use the
normal flow of Salt River, bt also classified the land in the valley
according to date of cultivation.’#

Kent's method for classifying lands was simple. Those lands with
old water rights, which had been continuously cultivated, were
termed “Class A™; owners of these lands would have the first oppor-
tunity to become members of the Salt River Project. Kent placed those
Jands with some right to flood water, which had been cultivated prior
to (but not after) 1gog, next in line for inclusion within the project;
these lands were termed “Class B.” Those lands which had no right to
the water and which had never been cultivated were termed “Class
C”; these lands would be considered for inclusion last. Judge Kent's
arrangement of the valley lands into three classes did not automati-
cally give the Class A and B lands a project reservoir right, but,
according to the Judge, it did allow them preference.’s

THE BOARD OF SURVEY

The Kent Decree provided a framework for selecting project
lands, but it did not completely settle the membership dispute. In
August 1913 Assistant Secretary of Interior A. A. Jones wrote the
Association that recent Reclamation Service maps showing the irriga-
ble area of the vailey as determined by the Kent Decree revealed a
Jarger acreage than could be served water from the storage reservoir.
“It is therefore necessary,” noted Jones, “to somewhat arbitrarily
select certain lands which will be watered and reject others.”*6 jones
suggested creation of a small committee or board to review the situa-
tion and mark on the maps which lands would be included. The
following principles, he suggested, should guide the board:

(1) Lands selected should be in as compact a body as possible:
(2) Preference should be given to lands of highest productivity;

(3) In the case of the small landowners, the man living upon his
Jand and cultivating it should be given first consideration.'?

The Association’s Board of Governors agreed with Assistant Sec-
retary Jones's suggestion in principle, and offered its own idea on
how to compose the board: the Board of Governors shouid select one
representative, the Reclamation Service another, and the third mem-
ber, acting as chairman, would be 2 mutual selection from outside the
state. Secretary of Interior Franklin Lane agreed to this proposai.
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The Board selected Frank Parker, former secretary of the Associa-
tion, as its:representative.'8

Although the chairman of the board was to be impartial in all
matters pertaining to the project (hence the requirement that he be
from another state), John Orme suggested to both Frederick Newell
and Secretary of Interior Lane that Frank Hanna fill this position.’e
Hanna, previously the Reclamation Service's project engineer at
Yuma and chairman of the 1913 Reclamation Service Inquiry Board
investigating the administration of the Salt River Project, was now
manager on the Boise, 1daho, project. While he fit the requirement
of being a nonresident, the Association’s solicitation somewhat
thwarted the spirit of the provision. Lane, however, agreed to Orme’s
request and appointed Hanna as chairman of the Salt River Project
Board of Survey.z®

The Reclamation Service originally intended 1o appoint J. E.
Sprague, an engineer on Salt River, as its representative to the Board.
Further discussions with Charles Fitch, project manager at Phoenix,
persuaded Arthur Davis and Frederick Newell to select William
Farish instead.?! What Fitch said is not known, but it is likely that the
project manager was concerned that the representative be acceptable
to the Association. Since the majority of the Board of Governors at
that time was composed of “prior righters,” whose main concern was
limiting the acreage to a low figure, the selection of Farish, who sup-
poried the position of that group, was likely to be well regarded. 22

. Farish was indeed acceptable to the Board of Governors. “This

appointment will meet with the hearty endorsement of the Board of
Governors,” Orme wrote Arthur Davis in late October 1913. The
Board had considered “unofficially” asking the Service to appoint
Farish, but “felt they would not be justified in formally naming any
more members than they had done.”23 Although the water users
technically had only one representative on the Board of Survey, in

reality they approved of all three members. Secretary Lane's new .

spirit of cooperation between the water nsers and the Reclamation
Service was evident at last.

Louis Hill, former project manager at Salt River and now super-
vising engineer of the Service's southern division, and Frederick New-
ell expressed some concern, however, over the Survey Board’s bias in
favor of prior righters. Hill strongly recommended to Newell that the
first meeting of the Board of Survey be postponed until after the
rainy season; otherwise, with the reservoir low, the landowners with
old water rights might pressure the Survey Board into excluding
from irrigation more acreage than necessary. “I hardly think that you
could get the prior righters today to use good judgement in studying
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132 From Conflict to Cooperation
4

the question,” Hill wrote Newell; “they only realize that the amount
has been depleted [in the reservoir] and do not seem to have any idea
that this will ever be replenished.”?4 While Newell seemed to agree
with Hill on the matter of postponing the meeting of the Survey
Board, the Reclamation Servicé acknowledged a scheduling conflict;
Hanna was already on his way to Phoenix. The Board of Survey
would meet at the end of November 1913, as planned, and Hill would
have to send all his material on the valley’s water supply to Phoenix
by then.?5

The Board of Survey held daily meetings from November 18
through December g, 1913. Although it prepared a preliminary
report on its findings, Hanna believed the inquiry to be incomplete.

- He believed the Board needed more information regarding the culti-

vated and occupied lands, the size of the individual holdings, and
their water rights classification before a final delimiting of the project
took place. The chairman of the Survey Board recommended
adjourning until this information became available.?® At the same
time, several legal questions bothered Hanna, and he thought the
Board needed 10 anwer them before selecting or rejecting any lands.
Fundamentally, they all focused on the legal and moral strength of
the Kent Decree as the basis for choosing lands entitled to participate
in the project.®7

The Reclamation Comunission, which consisted of Frederick New-
ell and Arthur Davis as the engineers, 1. D. O'Donnell as superinten-
dent of irrigation, Will R. King as chief counsel, and W. A. Ryan as
comptroller (the last three were Secretary Lane’s appointees),
reviewed Hanna's report and questions, and formulated new selec-
tion guidelines to submit to the water users for comments: The Sur-
vey Board had initially favored limiting the total acreage to 170,000;
the Reclamation Commission raised the limit to 175,000 acres.?®

The most controversial of all the Commission’s recommenda-
tions, however, was its response to Hanna's questions regarding
whether it was appropriate for the Reclamation Service to implement
the Kent Decree. The Reclamation Commission created new guide-
lines, using Judge Kent’s land classification system, a notion of fair
play, and the cultivation criterion of the Association’s Articles of
Incorporation.®9 Basically, the Commission wanted to limit land-
owners of cultivated Class A and B lands to project membership for
160 acres. In this way the Reclamation Commissioners hoped to
defuse a potentially volatile situation by spreading the membership
lands among many landowners holding various classes of land. They
hoped this course would prevent landowners holding lands for spec-
ulative purposes from becoming project members before those who
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were genuine farmers. Under no conditions would the Commission
accept any uncultivated and unsubscribed land into the storage pro-
ject.3° Coincidentally, these new principles for selection were most
favorable to the landowners who held lands with prior rights.

Delimiting the project was destined to be unpopular with some,
but the Board of Survey and the Reclamation Commission were
optimistic about their actions. While they eliminated from the project
lands not fitting the government requirements, they also recom-
mended that the Association develop new sources of supply. By build-
ing Horseshoe Dam on the Verde River and by constructing pumping
plants, eventually there would be enough water 1o serve all the sub-
scribed land in the valley.3

The Board of Survey published these guidelines for selecting
lands under the Salt River Project on January 15, 1914, and dis-
tributed copies to Jandowners in the valley. Public meetings to discuss
the limitation plan with 1. D. O'Donnell and Arthur Davis of the
Reclamation Commission as well as with the Board of Survey and
officers of the Association were set for March 13 and 14, 1g14. The
only significant change that the Board of Survey made in the Recla-
mation Commission’s recommendations was (o increase the total esti-
mated project acreage to about 180,000 acres including townsite and
school lands; of the 211,000 acres of irrigable land subscribed to the
Association and within the Board of Survey boundaries at that time,
31,000 would have to be excluded. The excluded lands included those
not fitting the Reclamation Commission’s guidelines, those not culti-
vated within the previous three years, and state school lands.3*

Fewer landowners in the valley turned out for the meetings than
either John Orme or Arthur Davis expected; they interpreted this
lack of response to mean that there was little dissatisfaction with the
arrangements of the Board of Survey. It was predictable that those
holding uncultivated lands—largely for speculative purposes—would
be unhappy with the preferences outlined by the Board, and a few,
like Ralph Murphy, complained that the project should be held open
until an adequate water supply was developed for all the lands. Butin
the main, valley landowners were satisfied that the best job possible
had been done, given the nature of the task.33

It was the beginning of an era of collaboration between the water
users and the Reclamation Service. No one expressed this new feeling
better than Arthur P. Davis:

There has been too much disregard of the water users; we do not
mean of their material interests, but of their personal interest in
the project. They have been asked to take too much for granted
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and to trust blindly to the scientific skill and technical knowledge
of the members of the service. _

Many things have been done which they have not understood,
though they have been done right. And some things have been
done wrong which might have been avoided if the water users
had been taken into the confidence of the reclamation officials, If
a man is having a house built, though he may know nothing of
architecture and little of construction, he has certain ideas, for
reasons which the architect may not appreciate, he would like to
have incorporated into the structure.34

Both Davis and I. D. O'Donnell of the Reclamation Commission
enjoyed the water users’ hearty welcomes, and farmers particularly
appreciated O’Donnell’s visit, as he provided them with advice on
better farming and securing larger markets for their Crops. 35

If there was one person responsible for the changed relationship
between the Reclamation Service and the Salt River Valley Water
Users’ Association, which had deteriorated in the last vears of New-
ell's tenure as director, it was Secretary of Interior Franklin Lane.
Lane was an ambitious man, determined to put his own imprint on
the department. Two themes underlay Lane’s conservation philoso-
phy: greater development and greater democracy. While not funda-
mentally different from the beliefs of Walter Fisher or Gifford
Pinchot, whom he continued to consult on matters of concern to
them, Lane’s ideas regarding the public domain were tested not by
the rational, scientific method, but by their political acceptance in the
West. For this reason, as well as for his personality, which was
described as “magnetic,” President Wilson’s first Secretary of Interior
was very popular with westerners in all walks of life and especially
with the water users on the federal projects.36 He “shaped the affairs
of the reclamation service so as to give the fullest hearing to the
expression of the wishes and desires of . . . the water users."37 Work
had been undertaken and policies decided upon without consultation
between the officers of the government and those of the Association
before Lane came 1o office; now, “by direct orders of the Secretary,”
the administrative bodies of the water-users’ associations reviewed all
of these matters.38

The local leadership of the Salt River Valley Water Users’ Asso-
ciation delighted in the turn of events, as did most of the landowners
under the project. Even C. B. Wood, the former candidate for presi-
dent of the water users on the Landowners’ Protective Association
ticket, approved the Board of Survey report and the new cooperative
efforts of the Service.39 The Board of Governors enthusiastically
endorsed the government recommendations to construct a storage
reservoir on the Verde River and to install pumping plants to increase
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the developed water supply, and agreed to put them to an immediate
vote by the water users.4° .

The Secretary of Interior reviewed the final report of the Board
of Survey, which essentially followed the same form as the prelimi-
nary one except for small modifications of the boundary line, in
August 1914, and approved it on November 14, 1g14.4* From this date
to the early 1g20s, those owners of unculiivated land within the reser-
voir district boundaries that were not included in the project peti-
tioned the Association and the Secretary of Interior for admittance.
When the reservoir was full, the owners of these lands rented water
for irrigation of their crops, but this supply was only temporary
water; rental contracts were subject to renewal or cancellation each
year. Owners of fragmentary Class A lands—small, odd-shaped par-
cels adjacent to member lands, but not included in the final report
because of their erroneous classification as unctltivated lands—were
successful in having a second Board of Survey include them perma-
nently within the project in 1916.42

In addition to the fragmentary Class A lands, there were about
23,000 acres of land that were not included within the project,
although they were located within the reservoir district boundaries.
The owners of these so-called “dry lands” also appealed to the Asso-
ciation and the Secretary of Interior for admittance to the project, but
were not accepted until an additional water supply was developed in
the early 1920s.43

Fixing 180,000 acres as the amount of land to be served reservoir
water on a continuing basis finally resolved the conflict over mem-
bership priorities that had been raised in 1gog by Dwight Heard and
the minority report. Although it had been a bitter issue between those
with old water rights and new landowners in the early vears of the
Association, by 1914 it ceased to have the same emotional appeal. This
change was due in large part to Secretary Lane's board of review
procedure. By bringing the water users into the decision-making pro-
cess through representation on the board and through public hear-
ings, the landowners directly participated in the delimiting of the
project. The final decision, of course, was the Secretary's, but in this
instance, Lane successfully eliminated the water users’ complaints of
Reclamation Service tyranny.

THE BOARD OF COST REVIEW

In the same spirit of cooperation which imbued the proceedings
of the Board of Survey, Secretary of Interior Lane decided to review
the costs of constructing the projects; this process would satisfy the
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Tonto National Forest
Maricopa County, Arizona

Lead Agency =~ U.5.D.A. Forest Service
P.0. Box 13705
Phoenix, Arizona

Responsible O0fficial ~ Bruce B. Hronek, Forest Supervisor

For Further Information Contact: Ted Oiiver
Recreation Planner
Tonto National Forest
102 S. 28th Street
P.0. Box 13705
Phoenix, AZ 85002
{602) 261-659]

Abstract:

This environmental impact statement describes four alternatives for re-
creation development of 12 miles of the Lower Salt River on the Tonto
National Forest. The draft statement discusses the estimated effects
of implementing each of the alternatives., Alternative D has been
identified as the Forest Service preferred alternative. The rationale
for this identification is shown in the text of the Statement.

Comments regarding this environmental impact statement should be sent to
the Forest Supervisor, Tonto National Forest by Yoy T, TO79.
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SUMMARY

" DRAFT ENVIRONMENTAL IMPACT STATEMENT
' MANAGEMENT PLAN
LOWER SALT RIVER RECREATIONAL AREA

NUMBER R3~-78-02

TYPE OF ACTION: ADMINISTRATIVE

Responsible Federal Agency - USDA - Forest Service
P.0. Box 13705
Phoenix, Arizona

Responsiblie Official -~ Bruce B, Hronek, Forest Supervisor

For Further Information Contact: Ted Oliver
Recreation Planner
Tonto National Forest
102 South 28th Street
P.0. Box 13705
Phoenix, AZ 85002
(602) 261-6591

Date of Transmission to EPA and the Public: Draft:EB 15. 1878
SUMMARY

INTRODUCTION

The environmental impact statement describes a proposed manage~-

ment plan for the Lower Salt River Recreation Area located on the Tonto
National Forest, Maricopa County, Arizona.

The Lower Salt River has a continuous flow of water in the summer as a
result of releases from an upriver reservoir system. An outstanding river
recreation environment is created, unique to the Southwest.,
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i to pubifhe Blue Point Cottonwoods Grove, which includes a Bald Eagle nesting site,
{ 2i11 be evaluated for potential as a Federal Botanical Area. A special
$iosure is recommended for the Horse Pasture area during the eagle nesting
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In general, Alternatives B, C and D will improve the overall
fpuality of the human environment in the area. Vehicular management, live-
blic ang Ftock control, soil and vegetation rehabilitation projects, wildlife habitat

-t of th;-rotection, threatened and endangered species considerati?ns should improve
fdentity he long~term productivity of the land base. |In Alternative C, comm?r6|?1
ction of Jdevelopment east of Blue Point Bridge would cause the loss of some wildlife
Topment abitat. The Blue Point Cottonwoods, which include the historic Bald Eagle

Nesting Site, would be protected under all three development alternatives
Jalthough Alternative D offers the best protection.
_ f Although Alternative C has intensive commercial development east of Blue
$oed Fni Point Bridge, the highest recreation use would occur in Alternative D.
A social analysis indicates that this alternative best serves the user
& needs by providing many access points to the river. Even though the larg-
bnd riyd oSt capacity of visitors is expected in Alternative D, a public transporte-~
traj] .4 tion system, paved roads-and parking lots should mitigate the environmental
give A pressures currently caused by the vehicle.
: I'm'tﬁ' There would be some development in the historic floodplain in Alternatives
?projec;j B, C and D. FEach facility would be considered on an individual basis

in thd to assess flood compatibility and compliance with Executive Order 11988,
huld pel "Floodplain Management'',

3 { Inmost instances, Alternative D appears to satisfy the most concerns raised

east ; during initial input sessions while enhancing environment quality.
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of floods on human safety, health and welfare, and to restore and pre-
serve the natural and beneficial values served by floodplains''.

The potential for large flows along the Lower Salt River is greater belo
its confluence with the Verde. This can be explained by the unbalanced
storage capacity of the reservoir system, The four reservoirs on the
Salt River have a large storage capacity = roughly two and one half times
the average annual runoff from upstream watersheds. The two reservoirs
on the Verde River, however, are only large enough to contain about

90% of their average annual upstream runoff,

It should be noted that the highest flows on the Lower Salt River have
not occurred during the summer season, when the demand for recreational
activities is the greatest. This fact, coupled with the highly regu~
lated nature of the river, greatly reduces the hazard tao_the recreating
public. Of greater concern during the summer months, are the highly
unpredictable flashfloods that occasionally occur in normally dry desert
washes during intense thunderstorms.
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b, Water Quality

Water is never found in its pure state in nature.
Essentially, all water contains substances derived from the natural en-

vironment or from the waste products of man's activities.

It is these substances (such as chemicals and bacteria) as well as cer-
tain physical characteristics (such as temperature) that determine water
quality. ,

For water to be useful, it must be of adequate quality. Consequently,
it is important that our water resources be protected against excessive
pollution. In recognition of this need, the State of Arizona has
adopted water quality standards. Any time water quality deteriorates

to the point that standards are being violated, corrective action and/or
protection of the user should take place.

For the Lower Salt River, State standards have been set to protect the
recreation user, fish, aquatic life and wildlife. |In addition, standards
have been set to protect the downstream domestic, industrial and
agricultural uses, By comparing the existing water quality of the Salt
River to these standards, we can determine if the river is meeting user
heeds, ‘
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14, Land Uses and Restrictions

Most of the Lower Salt River Recreation Area is in-
cluded in a First Form Reclamation Withdrawal, under the provisions of
act of June 17, 1902, and a Water Power withdrawal effected by the act «
June 20, 1910. These withdrawals give the Bureau of Reclamation and |
agent, the Salt River Project (SRP), specific rights on the withdrawn
lands for reclamation and power purposes. Qn those lands actually beinc
used for these purposes, the Bureau of Reclamation and the Project have
primary jurisdiction. 'On those lands not actually being used, however,
even though they are within the withdrawn areas, the Forest Service re-
tains the responsibility of managing the lands for muitiple resource use
These uses would become secondary to the purposes of the withdrawals if
and when the withdrawn lands were to be actually used for reclamation o1
power purposes.

There are several other outstanding rights on portions of the area, all
authorized by Special Use Permits. Both the Bush Highway and the Usery
Pass road are under permit to Maricopa County. The Salt River Project
has a permit for a 100 foot right-of-way for the 115 KV Goldfield/Stewar
Mountain transmission Tine, and another permit for a 20 foot right-of-w:
for the 12 KV Saguaro Lake distribution line. Mountain States Telephone
has a joint-use permit with SRP on the Saguaro Lake Line. Finally, the
Saguaro Lake Guest Ranch is under permit to Mr. and Mrs. John Kissinger
for operation as a resort.

Other uses are occasionally authorized, such as apiary sites or harvesti
forest products. These are considered a minimum impact type of commitme
and are of short duration.

15. Landownership

There is a single private inholding within the Lower
Salt River Recreation Area, the 102.94 acre Goldfield Ranch. This prop-
erty was patented in 1954 under the provisions of the Homestead Act of

1862,

All of the remaining lands in the Salt River Recreation Area are Nations
Forest, reserved from the public domain by proclamations in 1908 and 1a¢
There are no outstanding pre-establishment rights or reservations on the
lands, except for power and reclamation withdrawals discussed previousty
(under Land Uses and Restrictions),

16, Minerals

There is an abandoned barite mine in the vicinity of
Coon Bluff which produced about 300,000 tons of ore during World War [1,
The extent of current reserves is not now known. There are no other kne
valuable mineral deposits within the area being proposed for development
and intensive management, and no known mining claims. Common variety
materials, such as sand, rock, and gravel, are present in the area, but
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e most pggégd pater (95uai3yetwo per party). Livestock_control measures would be in-
ng and vehicy ituted in the immediate vicinity of the river. Erosion control, river
'ting facilie; abilization and vegetative rehabilitation projects would be initiated.
reats te pubife Blue Point Cottonwoods Grove, which includes a Bald Eagle nesting site,
3:11 be evaluated for potential as a Federal Botanical Area. A special
B1osure is recommended for the Horse Pasture area during the eagle nesting

nsidered by geason. f

The facilit '
Lresource ord 111, SUMMARY OF ENVIRONMENTAL EFFECTS

Is issue is B

In general, Alternatives B, C and D will improve the overall '

‘ huality of the human environment in the area. Vehicular management, 1ive~

Y public andj;tock control, soil and vegetation rehabilitation projects, wildlife habitat
flict of thi srotection, threatened and endangered species considerations should improve
‘bup identity he long-term productivity of the land base. 1In Alternative C, commgrc1§l
btection of development east of Blue Point Bridge would cause the loss of some wildlife
evelopment fhabitat. The Blue Point Cottonwoods, which include the historic Bald Eagle
‘ Nesting Site, would be protected under all three development alternatives

’ although Alternative D offers the best protection.

Although Alternative € has intensive commercial development east of Blue
}Xtended fn} Point Bridge, the highest recreation use would occur in Alternative D.

A social analysis indicates that this alternative best serves the user

needs by providing many access points to the river. Even though the larg-
i " and rivé.QSt capacity of visitors is expected in Alternative D, a public transporta-
». traj] 4 tion system, paved roads and parking lots should mitigate the environmental
Mrnative ¥ pressures currently caused by the vehicle.
rare limjtef

4 There would be some development in the historic floodplain in Alterpatives

ron Pf0jeclf B, € and D, Fach facility would be considered on an individual basis
tuted in the 50 assess.flood compatibility and compliance with Executive Order 11988,
F would pel Floodplain Management'’.

in most instances, Alternative D appears to satisfy the most concerns raised
%ent east 1 during initial input sessions while enhancing environment quality.
Ao This
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ternatjy

e i

;}CESS Following is a list of the federal, state and local agencies,
t Bridge { organizations and individuals from which written comments have been
bank stab; requested. v

}en.
sacent

by thSfj&

i

2o

[}

.

} i
Cimple-
ty used
‘if is
.:‘!" K jn
3, dver

|

11}




Lsamiand

American Camping Associatlon Arizona Motorcycle Dealers Assn
Central Arizona District 6717 E. McDowell Rd.
2700 N, 15th Avenue Scottsdale, AZ
Phoenix, AZ 85007
Arizona Qutdoor Recreation

Arizona Conservatfon Council Coordinating Commission
Wilderness and Land Use Committee 4433 N, 19th Ave., Suite 203
1505 E. Cherry Lynn Rd.- Phoenix, AZ 85015

Phoenix, AZ 85014 .
Arizona Qutdoor Writer's
Arizona Conservation Council Association

3039 E. Bacus Dr. ‘ 3128 North Willow Avenue

Mesa, AZ 85203 ' Phoenix, AZ 85029

"Arizona Daily Star . Arizona Republic

Box 5846 : 120 E, Van Buren

Tucson, AZ 85703 Phoenix, AZ ‘85004

Arizona Environmental Arizona State Department
Educational Association of Health Services

L700 N. 12th S¢t, ' 1740 W, Adams, Room 101

Phoenix, AZ 85014 Phoenix, AZ 85007 '

Arizona Environmental Arizona State Archaeologist
Education Council, Inc. Arizona State Museum o

Suite 325, Luhrs Bldg. ' Tucson, AZ 85721 i

Phoenix, AZ 85003 .
' Arizona Roads and L Aails

Arizona Federation of Garden Clubs 222 N. Central, Suite 800

L861 Hidden Valley Rd. Phoenix, AZ 85004

Tucson, AZ 85715

President :
Arizona Federation of Women's Club Arizona State Horseman's bt
P.0. Box Drawer 528 Association %
Pinetop, AZ 85035 ' 2931 E. Danbury ;

Phoenix, AZ 85032

Arizona Game and Fish Department

2222 W, Greenway Rd. Arizona State Lands Department

Phoenix, AZ 85023 Administration of Natural
Resocurce Conservation

Arizona Habitat Association 1624 W, Adams

2452 North Indian Ridge Dr. Phoenix, AZ B5007 -

Tucson, AZ 85715
Arizona State University

Arizona Department of ' Dr. Duncan T. Patten
Transportation . Assistant Academic Vice-~President

Environmental Planning Services Professor Botany

206 S. 17th Avenue, Rm, 309 Administration Bldg., Room 205

Phoenix, AZ 85007 Tempe, AZ 85281
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The Story of the Salt River Project
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Through the centuries, this desert valley has seen a parade of settlers,
from prehistoric Indians to the white man, attempt to survive by
quenching the thirst of the land with the life.giving water of the Salt River
But time and again the desert sun unblinkingly stared the river down to a
thin rivulet and the crops withered, There had been a time, which lasted
for centuries, in which the Valley of the Sun bloomed. That succesful
reclamation effort was at the hands of the Hohokam Indians who began
irmgating the land two or three hundred years before the time of Christ.
Then, just before Columbus discovered America, these Indian farmers
vanished-—and the desert reclaimed their crop lands.

Building on the ancient idea, early white settlers tried irrigating the land
with water from the river. But its flow was erratic, Torrential rains caused
. the river to wash away much of what man had established. At other
times, the merciless sun brought droughts, denying the thirsty crops,
Many of the settlers left. But some stayed . . . and it is they who
eventually succeeded in seeing a valley reborn,

Above: Casa Grande Hohokam ruins
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A valley reborn

Foreword

The Salt River Project is the oldest and most successful
multi-purpose teclamation development in the (United
States. For decades, SRP has been the largest deliverer of
water in Arizona. In recent years SRP has grownito become
one of the five largest public power utilities in the country.

During fiscal 1983-84, SRP sold 13.2 billion kilowatt:
hours (kWh) of electricity to almost 400,000 customers.
(This was enough power to serve the entire state of
Montana during 1981.) Of the 13.9 billion kWh, 11.6
biltion were generated bythe Project, and an additional 2.3
billion were purchased from other utilities. Electric use in
SRP's service territory is expected to total 15.8 billion kWh
by 1988,

The six Salt River Project lakes are a maijor source of
water for urban and agricultural use in the metropolitan
Phoenix area and also provide a variety of recreational
activities. Keystone of this water storage and delivery
system is Theodore Roosevelt Dam, which was completed
in 1911, The Project also operates a 1,300-mile water
delivery systermn.

Following the long-standing reclamation principle, the
Project uses a small portion of electric revenues to help
-nport water operations. This helps keep water costs low.
.\t the same time, the Project maintains electric rates
competitive with the rates of Arizona’s other rmajor utilities.
This combination of dependable supplies of power and
water has promoted the economic growth of this desert
valley.

Valley residents manage SRP

As a notfor-profit organization, SRP is managed by
landowners in its water service area. Officers of the SRP are
the president, vice president and members of the boards
and councils.

With the exception of four at-large board members,
representatives are elected by a “debtproportionate”
voting system. The four at-large members are elected by a
one person, one vote method.

The debt-proportionate method started in 1803 when
founders of the Salt River Valley Water Users’ Association
pledged their private lands as collateral for a govemment
loan to build Roosevelt Dam and related facilities. Under
the debt-proportionate concept a landowner with 20 acres
owns 20 “shares” of SRP. The person, therefore, is
responsible for 20 shares worth of SRP's debt, and is
allowed 20 votes in an SRP election. In comparison, a
resident with a one-fifth acrelot is responsible for only one-
fitth of a share, and may cast onefifth of a vote. This
method has been upheld by the LS. Supreme Court.

Board members set specific policies and, through
SRP's management, operate the Project in actordance
with the articles of incorporation, bylaws and state statutes.
For Instance, the board approves major fuel contracts,
authorizes the purchase of major equipment items and
sets water and power rates.

Council members set broad policy by adopting,
amending and enforcing bylaws relating to the
management and conduct of SRP business.




The Salt River Valley

The Sait River Project is situated in a large alluvial valley
in south-central Arizona. At one time, the Project area
consisted mainly of irrigated farmland, The rapid growth
of Phoenix, the nation's ninth largest city, has eliminated a
large portion of farming, replacing it with new
subdivisions, businesses, and high-tech industry.

As early as 200 B.C,, an ancient people known as the
Hohokam began to settle in the fertile Salt River Valley. As
their culture developed, the Hohokam used stone hoes to
dig canals that carried water from the Salt River to their
vegetable and cotton fields.

Archaeologists estimate the Hohokam may have buiit
as many as 250 miles of canals in the Valley. Surprisingly,
the routes of their canals are similar to those of modern
canals which were aligned by engineers using precision
surveying instruments. The Hohokam irrigation system is
considered one of the greatest irrigation achievements by
ancient many on this continent,

After 1,400 years, the Hohokams began to move out of
the Valley toward the Gila River. By A.D. 1400, for reasons
that still are unclear, the Salt River Valley was abandoned.

Right and below: Ancient Hohokam Indizans bullt crude canals from
the 3alt River to imrigate their crops. These canals helped lay the
groundwork for SRP's intricate 1,260-mile canal systern.
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Birth of the Salt River Project

irrigation creates a green
valley again

The city of Phoenix got its start in 1867 as a hay camp
for the cavalry at Ft. McDowell.

At that time, John Y.T. Smith supervised harvesting and
hauling of hay which grew wild along the Salt River near
what is now 40th Street. But it wasn't long before Smith,
his wagon driver, John W. "Jack"_ Swilling, and others
realized the ancient irrigation canals could be cleared and
used to grow valuable crops for the military post.

The Swilling Irrigating Canal Co. was organized in 1867,
and in December of that year, a 17-man party began
building the first modern canal, known as the Swilling
Ditch. Success came quickly; the first crops were
harvested by Frenchy Sawyer and Capt. John Adams in
March 1868.

Homesteaders began to amrive in the Valley and by
year's end there were 100 permanent residents. They
settled in an area that William A. Hancock, a lawyer and
surveyor, had staked out as the townsite of Phoenix.
- Hancock, recognizing the potential of the Valley, also
surveyed new ditchlines. ,

More settlers migrated to the Valley and by 1888 more
than 100,000 acres were being farmed. New canals were
built to carry water to the freshly cleared farmiand.

Cther canals and the years that their construction
began are: Maricopa Canal, 1868; San Francisco Canal,
1870; Tempe Canal, 1871; Utah Canal, 1877; Grand and

Mesa canals, 1878; Arizona Canal, 1883; Highland Canal, .

Turmrof the century irrigation methods often were crude.

1888: Arizona Crosscut Canal, 1891; Consolidated Canal,
1892; South Canal, 1908; Eastem Canal, 1909; New
Arizona Crosscut, Western and Highline canals, 1912.

Today, SRP manages 132 miles of main canals.
Ancther 1,131 miles of laterals and ditches deliver the
water directly to users.

Water problems arise

Water handling methods were crude and diversion into
various canals was inconsistent. Often, the rock and brush
dams that farmers built to divert water into their canals
were washed out during heavy rains. There were no
facilities to store excess water from spring runoff, so water
flowed past the Valley and was lost.

Conversely, during the summer months the Salt River
sometimes dwindled to a trickle and crops died. During
these dry periods, conflicts between settlers arose over
water rights.

The settlers realized if they were to prosper in the Valiey
they would have to find some way to regulate the river's
flow, and eliminate the constant conflicts and litigation
about the water supply.

These water problems became so critical at the turn of
the century that many settlers left the Valley.

However, there were those who believed farming could
becorne highly productive in the area. So the Maricopa
County Board of Trade named a cornmittee to investigate
the feasibility of a water storage system.

Committee members presented a detailed report to a
mass meeting of Valley citizens. The reservoir site which
seemed the most practical was located 80 miles from
Phoenix where Tonto Creek flowed into the Salt River.
Construction of such a reservoir, the committee
announced, would cost from $2 million to ¥5 million. As a
Territory of the United States, Arizona was prohibited from
assuring such a large-scale debt. And private investors
could not be induced to take on the financial risk
necessary to build the dam.

Early pioneers were armed to protect water rights.
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Left: The Arizona Canal,

at what now is

building supplies for Roosevelt Dam up the Apache Trail.

National Reclamation Act
becomes law in 1802

President Theodore Roosevelt realized water
development in the West was essential to the future
prosperity of the nation. He also recognized that the federal
government would have to finance any large reclamation
program.

Through the lobbying efforts of George H. Maxwell and
Benjamin A. Fowler, and by vinue of government
ownership of most land in the West, the United States
Congress approved a National Reclamation Act on June
17, 1902. The act, originally known as the Hansbrough-
Newlands Bill, provided that money from the sale of
Western public lands would be made available for
reclamation projects. Initially, the money was to be paid
back to the federal government out of project water
revenues. Repayment with power revenues was added by
18086.

Landowners form
Water Users’ Association

Before the federal government would lend money for
reclamation projects, it required assurance of repayment.
To accomplish this, all local differences between
landowners over water rights had to be settled. The
governmentalso was unwilling to deal with the landowners
individually. The solution to settiing the problems and

Indian School and 56th Street, offered
picneers a place to picnic and cool off from the Arizona sun. Right: Mule trains carried

£y

early

getting the loan was formation of a landowners'
association,

Valley landowners formed a 25-member committee to
solve the almost impossible problem of bringing all
concemned Into agreement,

Judge Joseph H. Kibbey worked with the committee to
prepare a document that would benefit Valley landowners,
Judge Kibbey's docurmnent was the framework for the
articles of incorporation of the Salt River Valley Water
Users’ Association. The Association was incorporated on
Feb. 9, 1903. Landowners who would benefit frorh
Association memberships pledged their lands as
collateral for the federal loan.

The Association ensured that the rights to water stored
by Roosevelt Dam (known since 1961 as Theodore
Roosevelt Dam) would be equally available to all
mernbers, Construction costs and assessrments were
distributed on a peracre basis, proportionate to the debt of
the land, irrespective of the use or non-use of water,

The organization also provided a central body which
could assume responsibility for the operation and
management of the Project at a future date. Landowners
now had an organization to represent them in negotiations

with the (.S, Reclamation Service (USRS)., The.

Association also guaranteed repayment of construction
costs to the government, and enforced collection of each
installment of these costs from individual landowners,

The agreement with the government was signed June
25, 1904, by BA. Fowler, first elected president of the Salt
River Valley Water Users' Association, Frank H. Parker,
Association secretary, and (.S. Secretary of the Interior
Ethan H. Hitchcock.
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osevelt Dam construction begins

Construction of Roosevelt Dam began in 1905, but was
halted by several floods that washed out the foundation,
Construction was completed in 1911, The dam was built
with a technique called modified cyclopean rubble. The
faces of the dam were built from stones which were
handcut from nearby cliffs by Italian stonecutters. This
gave the dam a finished appearance. In between the faces,
the dam was filled with large boulders and mortar, Louis C.
Hill, USRS engineer, supervised actual construction of the
dam, including the cutting of about 350,000 cubic yards of
stone from the side of the mountain.

Roosevelt Dam, the world’s highest masonry dam, is
184 feet thick at the base, 16 feet wide at the crest, and 280
feet high. it receives its strength from the'keystone” effect.

. The fuller the reservoir, the tighter the rocks fit together.
.+ Originally, Rooseveit Lake had a capacity of 1.28 million
. acrefeet (af). Spillway modifications and the addition of
spillway gates increased the capacity of the lake to 1.34
million af, enough water to fill SRP's other five lakes to
capacity two times. When full, the 23-mile-long lake has a
shoreline of more than 88 miles.

Workers laid stone for Roosevelt Dam by hand.
’ \? .—\‘ " . - ‘/‘“ e . V: . ‘ K
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USRS anticipates need
for electrical power

The original concept of Rooseveit Dam was solely for
storage and control of water. However, it soon became
apparent that hydroelectric power could be developed. In
1904, the USRS began building a a 20-mile power canal to
furnish electricity for use during construction of the dam.
Two years later the USRS installed a temporary -900-
kilowatt (kW) hydroelectric generator. Most of this power
was heeded for operation of a cernent mill at the damn site.
In 1907, the USRS installed a permanent 800-kW unit, and
the first power from the dam site was sent to Phoenix on
Sept. 30, 1909. The (USRS recommended additional

generating capacity to operate wells in the Valley which

supplemented water stored behind the dam,

Surveys indicated that only about 180,000 acres of the
250,000acre Salt River Project land area could be
irrigated with both normal river flows and flood waters
stored behind Roosevelt Dam. I was estimated that
40,000 more acres could be irrigated by pumped
underground water.

Between 1905 and 1912, the 900-kW generator on the
power canal was moved t¢ the dam and four more 300-kW
generating units were installed, bringing the total capacity
to 4500 kW. The dam's generating capacity was
increased three more times and today it has ocne 36,000-
kW generating unit.

Theodore Roosevelt Darn
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Workers carve the Apache Trail Granite Reef Diversion Dam
_ diverts water to users

Before work could begin on a dam), roads had to be buiit
to carry supplies. One road was buiit to a sawmill in the
Sierra Ancha Mountains, where pines were logged to
provide lumber for construction work,

The most difficult road-building task was the Mesa-
Roosevelt Road {now called the Apache Trail). The road
was mandatory because all machinery needed for dam
construction was carried from the town of Mesa to the dam
site 60 miles away, Building_ this road thro_ugh Tugged power is gerferated at Granite Reef Darn.
~anyons and across mountains was an engineering feat Granite Reef Dam was completed in 1908, It is only 29
itself, The road was compieted in 1904 at a cost of more feet high and is 1,000 feet iong
than a haif-million dollars. Still, it was fittle more than a two- ' '
rut trail used by mule teams puiling huge wagons.

Today, the Apache Trail is a highway that connects
thrée of SRP's dams on the Salt River.

Granite Reef D, < Dam was built about 50 miles
dev 1 river from Roosevelt Dam, at a rock outcrop or
“ree)” directly below the confluence of the Salt and Verde
rivers.

The purpose of the dam is to divert water from the river
into the canals north and south of the river for delivery to
water users within the Project. No water is stored, and no

. . , -r._, . .
Costs exceed expectations A 2 ot
- . ine - A R L N o
. i, A M AT
During the building of Roosevelt Dam and related N ’

facilities {which included Granite Reef Diversion Dam, and
the acquiring of transmission canals and laterals), costs far
surpassed the USBR estimate of $3.75 million. By 1912,
expenses already totaled $9.5 million, and they were still
growing.

Members of the Water Users’ Association cornplained
so bitterly that the Secretary of the Interior appointed a
Central Board of Review to study the costs. By 1917, itwas
agreed that the Association would pay the federal
government $10,166,021. In the end, the dam cost more
than $10.3 million.

Despite the fact that costs to shareholders amounted to
about %40 per acre—twice as much as the original
estimate—the loan was repaid, with interest, by Oct. 1955,

President Theodore
Roosevelt Dam,

72 oot WW
SALT RIVER VALLEY WATER USERS’ ASSOCIATION.
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Association members made the final payment on Roosevelt Dam Oct, 21, 1955, 50 years aftor COMStructin bogan,




‘“ater rights controversy rages

* Disputes over water rights continued, even after the

- Water Users’ Association was formed. The Association’s

articles of incorporation did not determine the prior water
rights of individual landowners; nor were these rights
defined in the contract between the Association and the
federal government,

Because all landowner members of the Association
signed a water right application with the {nited States, they
had equal rights to water stored behind the darm and water
from deep wells drilled by SRP for use in the Project area.

There were separate water rights for lands designated
as townsite lands by the Secretary of the Interior. These
rights were firmed up under the Act of April 16, 1906.

As a result, cities and towns within the Project could
obtain water under a special contract. The Project would
provide water in an-amount considered necessary. The
charges to the cities were not to be less nor the terms more
favorable than for other lands in the Project.

Landowners with old water rights were concemed
about their possible loss of previous rights. These
landowners believed they shouid receive more water than
other landowners, based on their prior use of the water. In
1905, Patrick T, Hurley brought this problem to a head by
filing a suit against Charles F. Abbott and some 4,800
other fandowners,

Hurley sought to establish the water rights pertaining to

*h parcel of land and the date each landowner first used

.er for irrigation. The federal government intervened as
a party in the suit.

Kent Decree settles water disputes

On March 1, 1910, after five years of gathering and
studying evidence, Judge Edward Kent, sitting as district
judge, handed down a decision on the case. Kent was the
Chief Justice of the Arizona Territorial Court. The Kent
Decree established the relative rights of Project lands to
the water of the Salt River. The decree formally stated the
principle of normal flow rights and reaffirmed the long-
standing legal principle of prior appropriation.

MNormal flow water rights are the rights to water that
naturally flows down a river. Kent's decree concerns lands
which used water from the Salt and Verde rivers from 1869
to 1909, '

Generally, prior appropriation adheres to a legal
concept developed in early Western water courts —"first in
time, first in rfght” Land where water first was used
beneficially has first rights to water flowing in the river. in
the Kent Decree, all rights were set chronologically from
1869 through 1908 based on continucus beneficial use of
water. For examnple, land which used water in 1869 had the
first right to water In the river, then land which used water in
1870, and so on up to 1809,

When the river flows were low, only lands with the
earliest water rights could use the so-called normal flow
water, Normal flow waterrights, which still areinuse today,
are in addition to rights to stored and developed water
which all Association members share equally.

Kent's decree satisfied the landowners holding old
water rights because it reaffirmed their rights to additional
water by virtue of prior use. Even today, owners of these
older lands have access to whatever normal flow water is
available.

ats,
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Salt River Project

Landowners’ Association assumes
operation of the Project

Early in the Salt River Project history, members of the
Water Users' Association became concerned with the
USRS’ operational procedures. A meeting was set for Feb.
20, 1917 to discuss the situation,

At the meeting, Interior Secretary Alexander T.

Vogelsang told the delegation the government was willing

to turn over operation of the Project to the Association. He
suggested that a contract be drawn up so the Association
could assumne all future operation and control expenses,
and repay the entire cost of the Project to the federal
government.

He added that the Association could use all power
receipts in any way it saw fit. A delegation composed of
Congressman Carl Hayden, Association President John
Orme, and Judge Joseph H. Kibbey, who acted as counsel
for the Association, agreed to the proposal.

The contract was drawn up Sept. 6, 1917, and the
Association took over operation of the SRP on Nov. 1,
1917, and assumed full responsibility for its care,
operation, maintenance and management. At that time,
the Project primarily consisted of Roosevelt Dam, Granite
Reef Diversion Dam, imrigation canals, laterals and ditches.

A fisherman and his best friend reiax at an SRP lake.

TR W

comes of age

Landowners seek to lower costs

Economy and efficiency became the goals of the
Association as it took over operation of the Project,

The imgortance of electric power revenues already was
obvious. Five 900-kW generators were in operation at
Rooseveit Dam, two 1,200kW generators were at the
South Consolidated Canal power plant, one 500kW
generator was at the Arizona Canal at Arizona Falls, and six
800-kW generators were at the Crosscut Canal Power
Plant in what now is northwest Tempe.

Momon Flat Dam




- i ) T et - —

One of the first moves the Association made when it
assurmned control of the SRP was to acquire a 600kW
hydroelectric generating unit for the Chandler Power Plant
on the Tempe Canal north of Mesa. This helped increase
revenues from sale of electricity and increased the power
available to pump water.

The Project had studied various methods for increasing

2 available supply of irrigation water; additional pumping

‘racilities was one, Another method was to create additional

storage capacity.

In 1922, the SRP decided to build two rmore dams on
the Salt River.

Additional land reclamation—and more recently large
scale urban and commercial development—was not
possible until storage dams were buiit on the Salt and
Verde rivers. SRP's dams, built principally in the first 40
years of this century, now help to regulate water releases
from Roosevelt Dam and provide hydroelectric power for
SRP power customers.

New construction begins on the Salt

SRP's second dam, Mormon Flat, was built between
1923 and 1925 for $25 million. The dam was financed with
general obligation bonds. It is located downstream from
Roosevelt Dami, and named for a small Mormon
community once located at the site, Mormon Flat Dam
impounds Canyon Lake which has a water storage

capacity of 57,852 af. A single 10,000-kW generating unit .

was installed at the dam.

In 1971, SRP added a pumped-storage generating
system at Mormon Flat Dam. This increased * the
generating capability of the dam to 54,000 kW and

—nabled SRP to reuse water for generating electricity.

- Before Mormon Flat was built, water from Roosevelt
was released only when farmers needed it. If water releases
were iow, little power was generated. Mormon Flat allowed
a rereguiation of water so improved generating
procedures were possible at Roosevelt.
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Water skiers and other recreation enthusiasts flock to SRP's lakes during the Valley's warm summers,

Horse Mesa Dam built by 1927

In 1924, shortly after the Project began building
Morrmon Flat Dam, construction started on a third dam.
This dam was named Horse Mesa Dam because it was
built near a mesa once used as a hiding place for stolen
horses.

Horse Mesa Dam, located between Roosevelt and
Mormon Flat dams, forms a reservoir with a storage
capacity of 245,138 af. This 17-mile long impoundment is
called Apache Lake.

The three 11,000-kW hydroelectric generating units at
the dam made it the largest generating station then in the
Project’s hydroelectric system. The power primarily was
developed for the Inspiration Consolidated Copper Co., in
Miami, Ariz.

In 1972, a pumped-storage generating system was
completed at Horse Mesa Dam, adding 93,000 kW to its
generating capability. :

The original $5.3 million cost of the dam was financed
through the sale of government obligation bonds.




Stewart Mountain Dam provides
water storage and regulation

Stewart Mountain Dam was built between 1928 and
1930. It provided more water storage facilities and more
sophisticated regulation of water used to generate power
at the three dams already built,

The dam, which cost $2.8 million, was named for its
proximity to Stewart Mountain, landmark of the old
Stewart Ranch. The reservoir created bythe dam is named
Saguaro Lake and has a capacity of 69,765 af,

Stewart Mountain Dam was built with a 10,500-kw
hydroelectric generating unit. The unit was upgraded to
13,000-kW in 1963,

This electric development was financed privately
through the sale of general obligation bonds. Principal and
interest payments on the bonds were assured by revenues
from the sale of power to Central Arizona Light and Power
Co., a predecessor of Arizona Public Service Co.

Pumped-storage systems increase
SRP generating capability

Before 1970, a imiting factor for the amount of
hydroelectric generation produced at the Project's dams
on the Salt River was the amount of water ordered each
day for municipal and irfigation purposes. If water wasn't
required by users, none would be released to turn the
hydroelectric generators.

Now, the pumped-storage hydroelectric generating

ystems, installed in Mormon Flat and Horse Mesa dams,
have changed that limitation, The pump/turbine at each
dam s similarto a conventional hydroelectric generator, in
that falling water from the reservoir is used to generate
electricity.
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SRP's lakes provide recreation and a place 1o cool off,

However, during offpeak periods when there is
electricity to spare from other generating stations, the
pumped-storage systern reverses the process. The
generator becomes a giant electric motor which turns the
turbine in the opposite direction, As a result, water is
pumped from the lower reservoir into the upper reservoir,

In this way, water can be used more than once for
generating electricity. In addition, the $45 million system
increases SRP water control flexibility. It now is possible to
move water upstrean to gain maximum storage orto help

" cope with local storm conditions.

As part of the installation program, many of the
Project’s generating facilities at the dams were increased
and modernized. SRP's total hydroelectric generating
capability expanded from 69,690 kW, which includes
Crosscut Generating Station, to 233,000 kW. This total
inciudes conventional generating capability of 96 000 k\W.
The remainder is from the pumped-storage units.
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v OWer use spreads

In the late 1920s, farmers in the rural areas of the Valley
sought the same electric service that private utilities
furnished residents in the cities. It was too expensive,
however, for the private utilities to build power lines to
serve a few customers in sparsely settied rural areas,

Responding to the requests of its farmer-members, SRP
began to build lines in 1928-29 to supply those customers
with electricity. At the same time, power from the dams
also was sold to copper mines in the Globe-Miami area and
wholesaled to private utilities serving the Sait River Valley.

| Arizona legislature forms
Power District

During the 19205 and 1930s, Valley farmers were hard-
pressed to make payments on the federal loans, To help
reduce payments on the outstanding loans, the Arizona
legislature allowed the formation of the Sait River Project
Agricultural Improvement and Power District in 1937 at
the Association's request. The Power District had
boundaries and interests practically identical to those of
the Association,

As a political subdivision of the state, however, the
District secured certain rights, privileges, exemptions and

munities. The most important was that the District

4ld refinance outstanding bonds at a lower rate with tax-
exempt, municipai-type bonds.

Under contract, all Association properties were
transferred to the District, but the Association continued to
operate all of the Project as agent of the District. In 1949,
the contract was amended to allow the District to assume
operation of the electrical system:,

The Association still operates the imrigation system for
the District. Although legally there are two separate
organizations, the Water Users’ Association and the Power
District function as one, commonly know as the Salt River
Project.

Haorseshoe Dam

USRS builds first dam on Verde

Bartlett Dam was built on the Verde River between 1936
and 1939, The dam was named after Billy Bartiett, an old-
time USRS employee. Bartlett Dam was the first step to
control the flow of the Verde. The dam was built by the
federal government, but SRP agreed to pay 80 percent of
the total cost of $4,735,064.

Bartlett Lake has a maximum storage capacity of
178,186 af. Due to the erratic flow of the Verde, it wasn't
economical to install hydroelectric generating facilities
when the dam was buiit.

Barntlett Dam

Phelps Dodge finances
Horseshoe Dam

Horseshoe Darm, above Bartlett on the Verde River, was
built between 1944 and 1946 at a cost of about $2.5
million. It is named for a horseshoe-shaped bend in the
river.

Phelps Dodge Copper "Corporation paid for
construction under a contract with the Salt River Project. In
exchange for the financing, Phelps Dodge earns water
credit for part of the runoff impounded behind Horseshoe
Dam. Phelps Dodge takes the credited amount of water
from the Black River (a tributary of the Salt River) for use in
its mining operations at Morenci,

Similarly, Phelps Dodge later financed construction of
Show Low Dam on Show Low Creek, and Blue Ridge Dam
on East Clear Creek. Water from the two lakes is pumped

- over the Mogollon Rim to the SRP watershed. Phelps

Dodge takes a similar amount of water from the Black
River for use at Morenci.-

In 19489 the city of Phoenix paid to have spillway gates
added to the dam at a cost of $925,000. These gates
increased storage capacity to 131,427 af. As a result, the
city supply increases through “water credits,” whenever
the water level is high enough to accumulate behind the
spillway gates. Water drawn from those credits can be
used by the city for areas outside SRP's boundaries.
Horseshoe Dam has no generating capacity.
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Growth of the Salt River Project

Lawns begin to replace crops

Just after World War I, the Valley and the Project
entered a period of unequaled growth that continues to
this day. As Valley cities grew, subdivisions began to
replace farmland and lawns began to replace agricultural
crops as irrigation users. This sudden spurt of growth
affected water distribution patterns.

By the year 2000, about 90 percent of the SRP territory
will be urbanized. Estimates are that no substantial

amount of agriculturat land will remain in production after
2034,

Project sets pump water rights

In 1948, due to a continuing drought and a scarcity of
stored water, the Project advanced a program to develop
underground water supplies. Known as the SRP Purnp
Water Priority Proposal, the program fumished funds to
provide more groundwater for many Project landowners
who wanted a pump right.

This program still is in effect. The pump water right is a
permanent right to buy water from pumps if and when itis
needed. The cost of pump water is based on the actual
expense of pumping and delivery.
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SRP, City of Phoenix establish
domestic water supply contracts

As the metropolitan development in the Valley grew,
lands went out of agricultural useage and the need for city
water began to expand. in 1952, the SRP entered into a
contract with the city of Phoenix. The city pays SRP the
annual assessment for urban acreage which no longer is
irrigated. In turn the Project delivers to Phoenix the water to
which this urban acreage is entitled. After treatment bythe
city, which acts as agent for SRP, the water s delivered to
users,

Other cities with similar domestic water supply
contracts for surface and underground water are: Tempe,
Glendale, Mesa, Scottsdale, Chandler, Peoria and Gilbert,

These contracts have provided cities within the Project
boundaries with a stable water supply at the same rate paid
by irrigation customers. In this way, cities avoid the added
costs of transporting the water from a distant source or of
additional purnping.

-
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As the Vialley grows. agricultural irrigation decreasces.




oRP develops power for
Valley customers

In 1947, there were only 12400 SRP electric
customers; by 1984 there were about 400,000. Naturally,
new sources of electricity were needed for these new
power customers.

in the late 1930s and early 1940s, the Crosscut
Generating Station was expanded to a generating capacity
of 47,000 kW, a total which included hydroelectric, stearn-
and diesel-powered generation.

But this was not enough to meet growing electricity
demands. The situation was complicated by an extended
drought that reduced SRP's ability to produce
hydroelectrically. In the late 1940s SRP installed a fourth

-, steam unit at Crosscut, with a capability of 8,000 kW.

Some units were retired later and Crosscut now has a

* generating capability of 35,000 kW, including 3,000 kW of

hydroelectric power,

In 1941, the USRS completed transmission lines from
Parker Dam on the Colorado River to Phoenix. The Project
then received 30,000 kW of additional power to provide for
the growing needs of SRP electric customers.

The Project began building Kyrene Generating Station
in south Tempe in 1952 to keep up with the Valley's
growth. The station had two natural gas-fired generators -
= 34,000-kW unit and a 70,000-kW unit,

[oday, Kyrene Generating Station has a total capability
of 300,000 kW. This includes four combustion turbine
generators. The station can bum either natural gas or oil,
depending upon availability and cost.

In 1957, the Project began construction of the Agua
Fria Generating Station, west of Glendale, initially, two
111.000kW steam turbine generators were installed; a
180,000-kW unit was added in 1961. By 1984, the station
had a total generating capability of 599,000 kW, including
197,000 kW from three combustion turbines.
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SRP signs agreement
to purchase power

In 18961, the Project signed an agreement with the
Colorado-te Electric Association, Inc., for the purchase of
power from a coalfired generating station being built in
Hayden, Colo. SRP was construction manager of the
station, which delivered its first power in 1965,

Today, the station has two units. Colorado-Ute owns the
184,000-kW first uhit and 50 percent of the second
262,000-kW unit; SRP owns the remaining 50 percent of
Unit 2. -

The Project also purchases power generated at Hoover
Dam from the Arizona Power Authority; and from Parker-
Davis and Glen Canyon dams from the Western Area
Power Administration. These purchases total more than
200,000-kw.

Project benefits
from regional planning

SRP, like many utilities, takes part in extensive regional
planning of generating and transmission faciiities and
coordination of its investrnents. Such joint planning helps
utiities have the economic benefits of larger-scale
projects. It also lets them use regional natural resources
more wisely and achieve greater over-all environmental
control.

The Project and five other Southwestern utilities
invested in the construction of two large coalfired units at
the Four Corners Station, near Farmington, N.M. The
Project receives 155,000 kW from this source.

SRP also is a participant in the 1.58-million-kW Mohave
Generating Station, located in southemn Nevada across the
Colorado River from Bullhead City. SRP receives 158,000
kW from this coalfired station.
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Left: Agua Fria Generating Station in Glendale, Right: An employee checks his work in

the Crosscut hydrology lab,
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And SRP receives 248,000 kW from Craig Generating
Station in northwestern Colorado. Craig, along with
Hayden Generating Station, is operated by Colorado-(te.

SRP is station manager of the Navajo Generating
Station near Page. The massive station produces
2,250,000 kW from three coalfired units, with SRP
receiving 488,250 kw.

SRP builds electric resources

SRP has constructed four 72.000-kW combined-cycle
generating units at the Santan Generating Station near
Gilbert. Generators at the station are powered by both a
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Left: An SRP employee monitors equipment in a potver plant controf room, Right: Palo Verde
Nuclear Generating Station,
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combustion turbine and a steam turbine on a common
shaft. The extremely hot exhaust of the combustion
turbine is used to produce steam for the second turbine;

To meet the anticipated growth of the Valley and

residents’ demand for powerinthe early 1990s, the Project
is completing construction of the third 350,000-kW urit at

SRP is station manager and 70 percent owner of the
first two units and 100 percent owner of the third unit, Los

Nuclear power helps meet
growing electricity demand

SRP and five other utilities are participating in the

‘construction of the Paio Verde Nuclear Generating Station

near Wintersburg, 40 miles west of Phoenix,

The station will have three 1,270,000-kW pressurized
water nuclear reactor units,

The current schedule calis for Unit 1to begin operating
in 1986. It originally was scheduled to begin commercial

commercial operation in 1986 and 1887,

When Unit T becomes Operational, SRP will exchange
5.7 percent of Palo Verde for the LADWP's 30-percent
interest in Coronado units 1 and 2, After the transfer, SRp
will own 17.49 percent of Palo Verde and 100 percent of
Coronado.



Left: SRP relies on computer technology to service customers, Right: Helicopters aid SRP
in power pole placement.

Research and development efforts
help utilities meet future demands

Over the years, the Project has contributed to utility
research and development in two main areas: the search
for new energy sources and efforts to make electric
generating transmission and distribution systerns cheaper
and more environmentally acceptable,

Between 1977 and 1985, SRP contributed $10.7 million
to the Electric Power Research Institute (EPRI) to fund
efforts to improve production, transmission, distribution
and utilization of electric power, EPRI is the research and
development arm of the electric utility industry.

Through EPRI, SRP maximizes its return on every
research and development dollar by pooling its resources
with 497 other utilites natinnwide to fund projects beyond
the financial capability of a single utility, and to avoid
duplication of efforts.

SRP also is involved locally in solar projects, storing
cold and hot water to cool or heat the home (thermal
€nergy storage), and cold-storage air conditioning.

Environmental protection policy
guides SRP

Designs of SRP facilities are chosen to ensure
environmental protection. In this effort, Salt River Project is
guided by the following policy when it builds, maintains
and operates water and power facilities.

1. Conduct those studies necessary to gain a complete
understanding of how any new facility or activity rmay
affect the environment. Take any appropriate action to
protect the environment.

2. Inspect and survey all new facility sites so any historic or
archaeological materials can be saved.

3. Install the necessary air pollution control equipment at
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SRP facilities so emissions of particulate matter and
gases will meet or'be less than established limits.

. Construct generating stations so stack effluents,
however small, will be adequately dispersed.

5. When it is necessary to return water to lakes, rivers or
streams, design facilities so there will be no negative
effect to the area’s ecology from heat, dissolved solids,
or chemicals, as determined by ecologists, biologists
and controlling agencies.

6. Provide protection against pollution by dust.

7. Design, build and landscape all new facilities so they will
be compatible with the surrounding area.

8. Work closely with all federal, state and local agencies

and groups responsible for or interested in protecting -

the environment.

As a participant in several power projects, SRP's costs
for environmental protection are substantial, For example,
more than $200 million were spent on air quality control
equipment for Coronade units 1 and 2, placing them
among the cleanest burning, coalfired generating units in
the country. Another $200 million were spent at the Navajo
Generating Station.

Other environmental costs involve equipment for water
pollution control, solid waste disposal, noise reduction and
archaeological and aesthetic considerations.

‘The money is spent for such items as electrostatic
precipitators and scrubbers that remove particulate matter
and chemicals from stack gases. Other investments
include studies of meteorology, dust control, nitrogen
oxides and emissions and equipment for those studies.

In addition, about $30 million has already been spent by
participants in the Navajo and Mohave power projects
toward the testing and development of sulfur dioxide
removal equipment for generating stations which burn
low-suifur coal.

One new design which was tested at the Mohave station
was incorporated into the Coronado Generating Station's
environmental protection system, improving its efficiency.




SRP makes commitment
to conserve Arizona’s water

An average of 20inches of precipitation falls on the SRP
watershed every vear: in contrast, the Phoenix area
receives 7.2 inches annually. Average runoff received in
SRP reservoirs has decreased in recent vears. This
decrease is parily a result of increasing density of timber
and other vegetation. As a result, much of the precipitation
on the watershed is wasted. Further decreases occyr asa
result of increasing diversions by upstream water users, To

Project began a long-range program in 1950to modernize
the canal and jateral water distribution systern. The
Program calls for the eventyal concrete lining of all canals
. and the lining or piping of laterals to help contro! water
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Coronado Generating Station, near St. Johns

SRP's Office of International Affairs offers tours and workshops fo
many foreign visitors each year,
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Africa and South Am

losses through Seepage and evaporation, SRp already has
lined more than hajf of its canals, contributing to a 10
percent reduction in water losses.

In 1974, the Project completed installation of water
Supervisory control facilities, This advanced system

Office of intern_ationa! Affairs shares
knowledge with other countries

Because of SRP's prominence in the field of water
operations, hundred of foreign visitors come tothe Project
each year for training and observation, In 1984, Srp

dignitaries and water officials.
SRP's first formal efforts in international affairs began i,
1982, when SRP officially started an employee exchange

the Egyptian irrigation system. The Project Employees
Exchange Program (PEEP) was rated the top exchange
program in 1983 by the (1S, Agency for Internationaj
Development, founder of the project.

Today, the Office of International Affairs annually serves
hundreds of visitors, i




“]P supports Safety of Dams,
. 1an 6

When SRP's dams were buiitin the early decades of this
century, information available at that time indicated they
were strong enough to withstand major floods. In recent
years, however, the government has produced new data
showing a need for additional flood protection and it has
called for modifications to some of the Project dams.

In mid-1984, the U.S. House of Representatives and the
Secretary of the Interior took a step closer to providing
funding for dam safety repairs, flood control and water
storage.

Plan 6

f
Horseshoe

Chiff

Lake Plaasant

Bartlett

New Waddel|

Rosseveit

Modified
Roosevelt

Varde fiver

Modified
Stewart Mountain

Plan 6 proposals

A young fisherman patiently waits for the fish to bite at an SRFPlake,
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Secretary of the Interior William Clark endorsed SRP-
favored Plan 6 in April 1984, with the exception of Cliff
Darn. He is awaiting further environmental studies on the
dam site. Developed by the Central Arizona Water Contro]
Study, Plan 6 would provide needed safety, flood control
and conservation storage.

Plan 6 cails for (see map);

@ An enlarged Roosevelt Dam to provide flood control
and safely handle the maximum credible flood on the
Salt River,

¢ Modifications to Stewart Mountain Dam on the Salt
River that would improve flood-handling capabilities
and protect the dam from the maximum credible
earthquake,

¢ Construction of Cliff Dam on the Verde River to control
floods and provide dam safety and water storage.

¢ Construction of New Waddell Darmn on the Agua Fria
River to store Central Arizona Project water.

SRP, the U.S. Bureau of Reclamation and the (1.8, Army
Corps of Engineers are continuing their studies.

Pre-construction data gathering began on Stewart
Mountain, Roosevelt and New Waddell dams during 1984,
Construction, however, will not begin until a financing plan
is approved by Congress.

SRP pursues excellence

SRP management and employees work together to
provide a reliable source of water and power for
customers. Through technology and ongeing research
and development, SRP strives to keep the cost of water
delivery and power generation reasonable.
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Salt River Project technica] information

Dams on the Salt River
HORSE MESA DAM

Lake
Name ............... Apache
Location .....,...... .. 65 miles east of Phoenix (105 kilometers)
Capacity ..............._ 245,138 acre feet (302 million cubic meters)
Surface area .., .. .. . . 2,600 acres at fu)) Capacity (1052 hectares)
Shoreline. ..., .. .. . 41 miles (67 kifomete;s)
Length of lake ..., . .. 17 miles (27 kﬂometers)
Dam
Constructed . .,.,.. . .. 1924.27
Height .............. . 300 feet (91 meters)
Length................ 660 feet (201 meters)
Generating capability. , . . ., 126,000 kilowatts tota]
33,000 kilowatts conventional units
93,000 kilowatts Purnp turbine ynjt
{began operation 1972) :

MORMON FLAT DAM '3

Lake ¢
Name ................ Canyon
Location ........ ... . 51 miles east of Phoenix (82 kilormeters)

Capacity ................ 57,852 acre-feet (71 million cubjc meters)
Surface area ... .. .. . 850 acres at ful Capacity (384 hectares)
Shorefine....... .. ... . 28 miles (46 kilormeters)

Length of lake ...... .. 10 miles (16 kilometers)

Darn ;
Constructed .......... . 192325 !
Height .................. 224 feet (68 meters) |
Length...... ... ... . 380 feet (116 meters)
Generating capability. . . , .. 54,000 kilowatts total

10,000 kilowatts conventional units
44,000 idlowatts PuUmp turbine unit ( 1971)

STEWART MOUNTAIN DAM

Lake
Name ............... .. Saguaro
Location ...... .. ... . 41 miles cast of Phoenix (66 kilormeters)

Capacity .............._ 69,765 acre feet (86 million cubic meters)

Suface area.... . . 1,280 acres at fyi; Capacity (518 hectares) '
Shoreline...,.. . .. .. 22 miles (36 Kilometers) i
Length of lake ..., . . 10 miles (16 kilometers) }

Dam
Constructed ........ . .. 192830
Height ................._ 207 feet (63 meters)

Length............... 1,260 feet (384 Meters)
Generating capability. , ., .. 13,000 kilowatts

THEODORE ROOSEVELT DAM i

Lake ,
Name ................ Roosevelt !
Location ........... . . 80 miles east of Phoenix at the conflux of the !

Salt River and Tonte Creek (120 kitometers)



Capacity ................ 1,381,580 acre feet (1.7 billion cubic meters)

Surface area..........,.. 17,000 acres at full capacity (6,880 hectares)
Shoreline................ 88 miles (142 kilometers)
Length of lake ........... 23 miles (37 kilometers)
Dam
Constructed ............. 190511
Height ............o.0 L 280 feet (B5 meters)
Length..........c.o.tss 723 feet (220 meters)
Generating capability. . ..., 36,000 kilowatts-~criginal eight generators

retired in 1973 and new unit installed

-

Dams on the Verde River

BARTLETT DAM

Lake -
Name .................. Bartlett

. Location ................ 48 miles northeast of Phoenix (77 kilometers)
Capacity ..vvvuuvvnnnnn,, 178,186 acrefeet (220 million cubic meters)
Surface area ............. 2,700 acres at full capacity (1,093 hectares)
Shoreline,............... 33 miles (53 kilometers)
Length of lake ........... 12 miles (19 kilometers)

Dam
Constructed ............. 1936-39
Height .................. 2B3 feet (82 meters)
length.................. 800 feet (244 meters)
Generating capability. . , ... nene

HORSESHOE DaM

Lake
Mame .................. Horseshoe
Location ................ 58 miles northeast of Phoenix (93 kilometers)
Capacity ................ 131,427 acrefeet (162 million cubic meters)
Surface area............. 2,800 acres at full capacity (1,133 hectares)
Shorefine................ 27 miles (44 kilometers)
Length of lake ,.......... 5 miles (8 kilometers)

Dam
Constructed ............. 184446
Spillway gates added. ..... 1849
Height .................. - 144 feet (44 meters)
Length {with spiliway) .. ... 1,500 feet (457 meters)
Generating capability. ... .. none

Below the confluence of the Salt
and Verde rivers

GRANITE REEF DAM
Darn
Constructed ............, 1906-08
Location ................ 32 miles east of Phoenix (51 kilorneters)
Height .................. 29 feet {9 meters)
Length of wair ........... 1,000 feet (305 meters)
Purpose................. to divert water reieased from storage to
Project canals on the north and south side of
the Valley.
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Electric generating stations

AGUA FRIA GENERATING STATION Unit No. Two
Location.............. .. 2 miles west of Completed............ .. 1941
Glendale (3 kilometers) Converted ta 60 hertz e 1849
Original construction . . ... 1957.1961 Capability,.......... .. .. 8,000 Klowatts
Total generating capability | . 599,000 kilowatts Unit No. Three
Unit No. One Compieﬂed L 1941
Completed .....,..... . 1958 Converted to 60 hertz . . .. 1949
Capability........ ... . .. 111,000 kilowatts Capability.......... . .. . B,000 kilowatts
Unit No. Two Unit No, Four
Completed..... ., . . ... 1958 Compieted, . ... .. vevee, 1840
Capability...... ... ... . 111,000 kilowatts Converted to 60 hertz ... 1950
Unit No. Three Capability.......... ... 8,000 kilowatts
Comp!eted .............. 1961 Hydroelectric generating
Capability....... ... .. . 180,000 kilowatts ' capability ..., ... . . 3,000 kilowatts
Unit No. Four ’ ‘
C:Jmpleted .............. 1973 SOUTH CONSOLIDATED CANAL PLANT
Capability ,.......... ... 69,000 kilowatts Location.......... ... .. northeast Mesa
Unit No, Five Constructed. ... ..., . . 198]
Completed.......... . . 1973 Total hydroelectric
Capability......,... .. 64,000 kilowatts generating capability .... 1,000 kilowatis
dnit No. Six NAVAJO GENERATING STATION
Completed......... .. 1973 (SRP is station manager and 21.7-percent participant.)
Capability....,..,... .. . 64,000 kilowatts Location....... ... .. 4 miles east of Page
(6 kilometers)
[YRENE GENERATING STATION _ Constructed......... .., .. 19691576
Location........... ... %er::;;f’ (s;l;it[}:)r?xfeters) Total generating capability . . 2,250,000 kilowatts
Original construction ., . .. 1952.54 Gg;tni:!!;.eggc.e _____________ 1974
Tota-f generating capability |, 360,000 kilowatts Capability,....... .. ... 750,000 kilowatts
uggrg;égge 1052 SRP's share..... .. ... 162,750 kilowatts
T . Unit No. Two
Capablhty ............... 34,%0 k]lowatts Completed ........... ]975
Unit No. Two Capability ......... . ... . 750,000 kilowatts
Comp Ele-ted """"""" 1954 ' SRPs share........ .. . 162,750 kilowatts
C'apabilrty ............... 70,000 kilowatts ] Unit No. Three
Coi e 1972 Completed........... . . 1976
Capability........ .. 51,000 kilowatts Capabiliy .............. 730,000 kitowatts
Unit No. Four SRP's share ....... .. . 162,750 kilowatts
Completed..... ... . . . 1971 SANTAN GENERATING STATION ‘
Capability. ... ... .. . 31,000 kilowatts Location........ ... . .. 3 miles southeast of
Unit No, Five . ' Gilbert (5 kilometers)
Completed...,.. . . . . 1973 Constructed. ., ... .. . . 1972:1975
Capability............... 47,000 kilowatts Total generating capability .. 288,000 kilowatts
Unit No. Six Unit 3
Completed..,............ 1973 g:ar:;eggt? .............. 1974
Capabiity ............... 47,000 kilowatts Capability........... . . 72,000 kilowatts
CROSSCUT GENERATING STATION “”g;:;gt‘:g : 1974
OR .. il fTempe ~ Completed..... .
Location (lzﬂgfljni‘;f;‘s;’ empe Capabiliy, ... ... 72,0000 Kilowatts
Constructed......... . . . . 164149 un&z‘:;;x? & 1974
5 . . lowats  Completed. ..., .
;j:r: ii”eo’anu:g capability .. 35,000 kilowatts Capabilty. .. ... ... 72,000 kilowatts
Completed........ . . 1941 Unit No. Four
Converted to 60 hertz . 1949 Completed............ . 1975
Capability. ..., . 8.000 kilowatts Capability. ... ..., . ... 72,000 kilowatts
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IRONADO GENERATING STATION
\SRP is station manager and 70-percent participant in
units One and Two.)

Location. v vr e e 5 miles north of St
Johns (7 kilormeters)
Construction started . . ...... 1975

Total generating capability .. 1,050,000 kilowaits
{init No. One

Completed.............. 1979

Capability .........ooovl 350,000 kilowatts

SRPsshare............. 245,000 kilowatts
Unit No. Two

Completed..........oous 1980

Capabifity .o iiaannn 350,000 kilowatts

SRPsshare . ............ 245,000 Kilowatts
Unit No. Three

Scheduled completion. ... 1991

Capability . ...c..oooeint 350,000 kilowatts

SRPsshare............. 350,000 kilowatts

(SRP will have 100 percent ownership of units One and
“Two when Palo Verde Nuclear Generating Station is in
firm operation.)

PALO VERDE NUCLEAR GEMNERATING STATION

(SRP is a 23.19 percent participant, decreasing to
17.49 percent when Unit 1 is declared in firm
operation.)

OCALUOM . v e vt irrennsrnnns 40 miles west of
Phoenix (64
kilometers}

Construction started. ....... 1976
Total generating capability .. 3,810,000 kilowatts
Unit No. One
Scheduled completion..., 1986
Capability . ... oovvininnes 1,270,000 kilowatts
SRPsshare............. 222,123 kilowatts
Unit No. Two
Scheduled completion.... 1986
Capability ....coovvvivian 1,270,000 kilowatts
SRPsshare............. 222,123 kilowatts
Unit No. Three
Scheduled completion. ... 1987
Capability. ... . e 1,270,000 kilowatts

SRP'sshare............. 222,123 kilowatts

SRP contract power
purchases

Arizona Power Authority ... 56,200 kilowatts

U.S. Bureau of Reclamation
Colorado River Storage
Project oo 134,484 kilowatts

{lower during winter
months)

ParkerDavis ............. 31,700 kilowatts
({lower during winter
months)

Navajo .. 107,163 kilowatts

SRP participation in other
power projects

FOUR CORNERS GENERATING STATION, UNITS
NO. FOUR AND FIVE
(SRP is a 10.0-percent participant.)

Location........ovvviennen 20 miles west of
Farmington, NM.
{32 kilometers)

Constructed.......covvnnns 1867-70

Total generating capability .. 1,550,000 kilowatts
{nit No. Four

Completed.............. 1969

Capability . .............. 775,000 kilowatts

SRPsshare............. 77,500 kilowatts
Unit No. Five :

Completed.............. 1970

Capability........covvnns 775,000 kilowatts

SRPsshare............. 77,500 kilowatts

MOHAVE GENERATING STATION

(SRP s a 10.0-percent participant.)

Location.......vvuviiinans Clark County, Nev,,
ane mile west of
Bullhead City (2
kilometers)

Constructed . ,.......enn . 1967-1971

Total generating capability .. 1,580,000 kilowatts

{Init No. One

Completed.............. 1970

Capabifity .. .....vvvvnn 790,000 kilowatts

SRPsshare............. 79,000 kilowatts
Unit No. Two

Completed.............. 1971

Capability .. .....ocoonut 790,000 kilowatts

SRPsshare............. 79,000 kilowatts

HAYDEN GENERATING STATION, UNIT NO. TWO
(SRP is a 50.0-percent participant.)

location...ocivvneennnnne Hayden, Colo.
Constructed. . ............. 1973-1976

Total generating capability .. 261,650 kilowatts
SRP'sshare............... 131,000 kilowatts

CRAIG GENERATING STATION, UNITS NO. ONE
AND TWO
(SRP is a 29.0-percent participant)

Location........... R Craig, Colo,
Construction started........ 1975
_ Total generating capabifity .. 856,000 kilowatts
Unit MNo. One
Completed.............. 1981
Capability. . ...ovevvvvnnn 428,000 kilowatts
SRP'sshare............. 124,000 kilowatts
Unit No. Twe
Completed.............. 1979
Capability. ....ovvnviaen 428,000 kilowatts
SRP'ssghare............. 124,000 kilowatts






