SALMON, LEwWis & WELDON, P.L.C.

Attorneys at Law

Riney B. Saimon If, P.C.
John B. Weidon, Jt.

M. Byron Lewis

2850 E. Camelback Road, Suite 200 Stephen E. Crofton

Lisa M. McKnight Phoenix, Arizona 85016 Matk A. McGinnis

James R. Huntwork Telepho-ne 602-801-9060 Karen S. Gaylord

Richard N. Moztison Facsimile 602-801-9070 Ronnie P. Hawks

Kristin . Magin

Whriter’s Direst Live Writer's Interner Address
602-801-9066 mank@slwple.cons

March 25, 2003

Mr. George Mehnert

Arizona Navigable Stream Adjudication Commission
1700 West Washington, Room 304

Phoenix, AZ 85007

Re: In re Determination of Navigability of Lower Salt River
Dear Geotge:
Enclosed are additional materials submitted by the Salt River Project Agricultural

Improvement and Power District and the Salt River Valley Water Users’ Association (collectively,
“SRP”) for purposes of the April 7 hearing on the Lower Salt River. The materials include:

1. Wendy Bigler, Historic Channel Changes in the Salt River, Arizona 1890-1931; and

2. William L. Graf, The Salt and Gila Rivers in Central Arizona: A Geographic Field
Trip Guide (1998);

3. Paul R. Ruff, A History of the Salt River Channel in the Vicinity of Tempe, Arizona,
1868-1959 (1971).

The cover page of the Ruff repott is a poor copy, but it was the best quality available. The
temainder of that report is more cleatly legible. If you have any questions about these materials,
please call me.

Very truly yours,
Salmon, Lewis & Weldon, P.L.C.

By |

Mark A. McGinnis

incls,

Maricopa County, Lower Salt River
cc David C. Robetts (w/o encls.) 03-005-NAV

Frederic L. Beeson (w/o encls.) 4/7/03  a s 3
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Figure 1.1 Gila River Basin {U.$. Geological Survey, 1970}.
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Figure 1.2 Geomorphic provinces, lower Colorado region (Hunt, 1974).
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BIOTIC COMMUNITIES OF THE GILA RIVER BASIN

’ Figure 1.3 General Geology of the Gila River Basin
(American Assoc, of Petroleum Geologists, 1967; Comite de la Carna Gecologica de Mexico, 1968; Nations and Stump, 1961).
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Historic Channel Changes in the

Salt River, Arizona 1890-1931

Wendy Bigler

Department of Geography, Arizona State University

Introduction

Channel stability and the nature of channel change
are important considerations for development along
rivers as well as river restoration. Qur ability to
predict and understand channel change is
imperfect, particularly for dryland rivers, An
historic, geographical approach to channel change
can provide important insights into the dynamic
nature of river environments. The Salt River
through Phoenix provides a unigue setting to
combine historic photographs and hydrological data
in an effort to better understand channel change.

My research addresses the questions:

How stable was the Salt River prior to dam
construction?

How are channel stability and instability reflected in
vegetation patterns?

Study site and timeframe

Hayden Butte: This reach of the river has
undergone substantial changes in the past century,
and these changes are conveniently documented
through photographs taken from the butte,

1890-1931: This time period represents the river
prior to extensive regulation, and the ground
photographs predate earliest available aerial
photographs. :

Methods

I collected historic photographs from the Tempe
Historical Museum, and chose the subset that best
reflected channel change due to the 1891 flood, the
largest flood on record.

I visually analyzed the photographs in conjunction
with hydrolegical data and a collection of historic
accounts (Graf et al, 1994) to assess channel
stability and vegetation patterns.

Results

Three historic photographs, 1890, 1900, and 1931,
captured a view of the Salt River northwest of
Hayden Butte from approximately the same
orientation and elevation.

Hydrologic data recorded at Granite Reef Diversion

http://caplter.asu.edu/Symposia/symp2001/Bigler/

Click on the figure for a larger view.

Click on the figure for a larger view.

1890

Note groves of trees (cottonwoods, willow and
alder according to historic accounts) lining the
banks of the high flow channel. Floodplain
terraces north of the river support mesquite,
greasewood, and palo verde thickets with
sagebrush and native grasses in more open
areas. Agricultural fields dominate the southern
bank in the foreground, with the darkest area
possibly native vegetation. The low flow channel
is slightly wider than the middle section of the

2/24/2003



Default Page 2 of 3

Dam (25 km upstream) reflects a large flood event bridge, and sand bars and peint bars occur along
in 1891, followed by a series of much smaller its length. Stringers of vegetation mid-channel
events through 1931, " indicate stabilized sand bars and help direct flow.

1890: Pre-flood conditions.

Vegetation: Mature cottonwoods, willows and
alder grow along banks; floodplain terraces support
mesquite greasewood, and palo verde thickets.

Channel: Lowflow channel angles across the
highflow channel, confined by sand bars. Deep
meander bends present downstream from the
railroad bridge.

1900: Post-flood conditions.
Vegetation: Bank vegetation has grown, stringer
of vegetation present in 1890 persists,

Channel: Meander bends of 1890 are abandoned. _C"Ck on the photo for a larger view.

1931: Conditions after several years with
moderate flood events. 1900
Vegetation: Cottonwoods along riverbanks,

agricultural fields present north of the river. The bank vegetation is taller and more extensive

{compare trees near railroad bridge with those in
Channel: Low flow channe! of 1900 still visible, the 1890 photograph), as are the planted rows

marked by parallel bands of vegetation just of trees surrounding the fields. Following a flood
downstream of the railroad bridge. in 1891, the low flow channel shifted north, and
‘ is delineated by bands of dark vegetation. The

Conclusions: most dominant stringer of vegetation in 1890 is

stilt visible, now south of the low flow channel.

‘ . The trees marking the north bank of the iow flow
These photographs and hydrological data document channel in 1890 delineate the south bank of the

th_e geomorphic and vegetation chan_ges assoclated low flow channel in 1900. The trees ciosest to
watr‘;a large fio’odhevent. Because this event . f the bottom of the photograph mark the Hayden
gre at?f.’ ?er]a ip otog;ap}i:y and the .ConStht'O? ° Canal, an irrigation canal out of view (but

ams, :s'orxca g}‘oun photo analysis represents present) in the 1890 photograph.
the onty visual evidence for channel change.

How stable was the Sait River prior to dam
construction?

The Salt River's largest recorded flood event
changed the river channel and patterns of
vegetation. Subsequent smaller events did not
appreciably change the low flow channel, evidence
that the Salt River's geomorphclogy is event-
driven. This combination of historic photographs
and hydrological data provides unique insight into
the nature and degree of channel change in
response to a specific flooding event.

How are channel stability and instability
reflected in vegetation patterns?

Vegetation, particularly trees, serves as.a useful
visual clue to the location of the low flow channel.
Woody vegetation may play an important role in
maintaining channel stability during moderate flood
events by restricting and directing flood flow. The 1931
flood of 1891 was large enough to destabilize bank

vegetation and resulted in channel change.

Click on.the photo for a larger view.

hitp://caplter.asu.edw/Symposia/symp2001/Bigler/ 2/24/2003
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Reference: ]

Graf, William L., Patricia ). Beyer, and Thad A.
Waskiewicz, 1994, Geomorphic Assessment of the
Lower Sali River, Central Arizona. U.S. Army Corps
of Engineers Contract DACW09-94-M-0464,

All photographs were taken from Hayden Butte
facing northwest, with the river flowing towards the
west. Tempe Historical Museum provided the 1890,
1900, and 1931 photographs, and the 2000
photograph is by Wendy Bigler. Salt River Project

provided the hydrological data. Funding provided by

a Natlonal Science Foundation Integrative Graduate
Education Research and Training fellowship,

http://caplter.asu.edw/Symposia/symp2001/Bigler/
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This photograph shows the Sait River in flood,
obscuring some vegetation and channel details.
The tops of mature cottonwoods are visible
between the two automobile bridges, and the low
flow channel in the 1900 photograph is still
visible in 1931 as parallel bands of vegetation.
Agricultural fields replaced native vegetation
north of the river. In the center foreground,
conveyor beits mark-a sand and gravel guarry,
and the Tempe Beach Park swimming pool is
located south of the river between the two
automobile bridges.

Click on the photo for a larger view.

2000

This modern view reflects the impacts of
urbanization on the Salt River during a period of
rapid growth. In 1998, the city of Tempe
constructed Tempe Town Lake to stimulate
economic growth. The river is entirely
channelized and native vegetation is minimal.

Click on the photo for a larger view.

2/24/2003
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PLATE .8

December 31, 1965

Page 23 -

When man omncummm a river channel and the area
Aﬁﬁmaﬂmwmgk adjacent to it, he can expect that the
river, at omxﬁmgn times, will contest his gcecupancy.
This flow of 65 ,000 cfs can be mxvmnwma to occur, on
the average, once every 12 years. The high flow
channel of a river usually does not coincide with the
Tow flow channel(s); during a large aAmnrmw@m.w:m main
flow path is in a relatively straight Tine down the
valley. All of the obstructions to the flow of this
river in its natural channel, which have been developed
over the years, now direct the flow southward. Observe
the position of the dike system east oﬁ the qmgnm

.U1Ma@mm and the water that is ponded.
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PLATE |0

- December 31, 1965 Jioi o - Page 24 -

The path of high flowrate and velocity is ﬂonmdma
in the region of the water surface waves. These waves
mnm.n%cmma by sand waves on-the bed of the channel, and
the resistance to the flow in these regions is relatively
Tow. [The large sand bars north of the Tempe Butte would

be severely eroded if the mﬂmnmmﬂmm had not been diverted
“southward. .
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Ploto mw Don Kellen

Artzong’s Leading Photographer .

316 W. MARIPOSA PHOENIX

QROER # nes # [ 0
PHONE AM 5-4172

DEC 31 1985

and so forth, as it endeavors to flow westward,

R

December 31, 1965 Page 25 + M

| The river does attempt to occupy its historic -
water course, The white lines ﬁnozﬁwmcwmﬁmosmu on the u
water's surface are indicative of the tortuous path and . =

. Y
resistance afforded the

water by houses, womazm%mm.wmznmm.“nm
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Photo mw Don Kellen

Arisona’s Leading Photegrapher
16 W. MARIPDEA  PHOENIX
RDER # NEG. # /3
PHONE AM 5-4172

PLATE 12-

December 31, 1965 ‘ ~ Page 27 ~

The lagoons of the sewage treatment plant are
visible in the cvnmx Teft corner of the photograph; their
influence on the flow of the river is obvious. Water
surface waves and areas of 3mm: velocity ﬁiox.msm,w#wo
evident. The earth work{s) responsible for the water
ponded north of the large sand umwm,¢m clearly visible.
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Photo hM\ MDOB_MANRNW

Aritsng's Leading Photographer

316 W, MARIPOSA PHOENIX
" Y
ORDER # NEG, # &

PHONE AM 5-4172

DEG 31 1sed

PLATE 13

January 13, 1966 | ,., o Page 28 -

Extensive ms0mgom smm:uﬁm when major flows occur

‘ﬁgmﬁ have Tow sediment content. Sand bars have developed-

Hammaumﬁmgw north of the Arizona mﬁmﬂm University stadium,
soxﬁs of the electrical transmission towers, and moww:- ‘w
west of w:m Tempe Butte. The sand bars were formed a:sdsm -
the falling (stage) discharge of the river;
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PLATE 14

January 2, gmm@ . Page 29 -

Occupancy of the channal no:ﬂﬂscmm with no
wummxm;ﬂ regard for the value of 1ife or property.
The-dike system immediately east of Scottsdale: Road
will pool the flows of the river, and have the poten-
tial of memawﬂzm river m*mn:mwmmw into the City of

...M
Tempe. The occupants that are now situated in the . J
river channel and west of the dike system have been
given a sense of false security by the Usmmmmom of the.
dikes.
.

w-bp?m?_w \._m.l_._». EN {»L.

. m




P e
id’zg et
T TE AT FCR NN E
SR R e
ST &?&4 A-Li’:?i,,

"t'.f'] T?;'. .

oy ) BT T
= ".f%t o Gy ¢
ok s%ﬁ?.cfm B i
U ARSI ERET,
el tﬁrfijfﬁ}ﬁiﬁj i
AT G R LT G )
R TR e

A




G nnen

e




FFezaca o

P B aaltey

LEGEND
s+ s o s 1868

.1903

/

L1934

Ui o - o 11195

A28

1

65

i

= A!ﬂﬂﬂﬂﬂﬂ%ﬂhn
3&%&&%&%@

B
. N\L-l\\oo\n 3
e — R ul..-

Pt

o

:.n.u.u;w.b

T
H

)

riﬁgf\ .

o

B

]
e
.
H
+
‘
1
t
i
i
'

o

pRR

“‘.n.\.. b

o
—

e ¥ 7 .

. K o ST e - nw“ .

L w_.. R/ 4h>2m>\.~mm5.,.,m. Coawe b N en .
Hu.u.lll.lthﬂuhnul. W. N\-n..“-::..._..-“l.ou.l:llwW.»..M..”-..-.. o — u{!QwMa_H -"l-lo-l.-'\l-wn.\..\mr-l\nllcu m
SOME FLOW CHANNELS A
LR i - OF THE SALT RIVER et

: st WD K
C.z.”m ﬂmﬂ e b _.M,E\vmuz - . f
i Dk FIGURE 2 .
: R e we apacwe BE TG
35 d i :%:1.."_.. . RN ....._4.......—_. ey
R Y YO SRR B BN . I e RN RN ) parratie s AT



30

SUMMARY

- The available survey records, maps, and photographs of the Salt River in the vicinity of Tempe,
Arizona all demonstrate the continually changing disposition of the river's channel. These changes
have historically resulted from the forces of nature, which are only incompletely understood by man,
as they cause the river's flowing water to carve a chanpel and transport debris. Recent history, how-
ever, has recorded that man is contesting the right-of-way of the flows of the Salt River.

Prior to man's attempted dominance of the Salt River, the location of the river's channel assumed
a myriad of positions. See Figure 2. It may be assumed that the short-range 1imits of potential channel
locations are the extreme north and south boundaries of the area inundated by the 65,000 cfs flow in 1965.
The long-range 1imits can be assumed as the inundated area of the 1891 discharge.

Man has now placed severe constraints on the 1A<mﬂ_m channel configuration and ﬂmnmﬁ*os, mocMmm“
fences, industrial structures, roadways, gravel pits, maa dikes all attempt to enforce man's dominance;
this dominance will prevail--until at certain times :mﬂcﬂm does contest his occupancy. Man can and has
controlled the location and geometry of the channel of ﬂ:m Tow discharges of the river, but at the present
he can offer only 1ittle control and resistance to memw flows.

Planned development of the Salt River channel wzm its adjacent lands acmﬁ soon become a ﬂmmd“wz
Legislation, zoning, water .control structures, bridges,jand so forth must be recognized as an ‘integral
part of any plan for the total development of the Salt River-area.
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Yo b, June 29, 1556
L. €. Goldzalth, Susv. - Hydrsczraphle Iept.

~

FROM _

BE. L. Wilson, Supt. - ITreigetion Operations -
TO ;.

Maximn Flowa - Granite Reed Den !

SUBJECT:

Tisted telow are mauximum Tlows et Cranite Reef as obtained from rscords froo
this office above 20,000 vl3. L L / :

froa U.5.G.8., Water SJ oply and Irrlgatlica
ily £1lcrs in second feet.

The emounts from 1863 to 1601 are

The sxounis from 1501 to 1621 erz frea s ragext b Eaill zehke, Vater Users’
T )

"Chief Eydrezrapher, given in a testlimouy on the cmge of Blagirgame va., County of

spricopa, imarvh, 1621, These amountis also, I Zezl, are averaoe dslly sceond foob

flowa.

&

. The a~ounts from 1821 to date are mc:entary'mxim of the V&r&e River at
Camp Creex or below Rarislett. These quanititles were obtained frem U.8.G.S. Waler

- Supply and Irrization Paper No. 1313. Tae £lows of thaz Salt sbove the junction of the

Verde were not considered since they were practically zery at these times,

Date Discharie = CFS . | R ‘ te Diécharge - CFS

li
1883 o b1,3215 o ‘ . Sept. 17, 1$25 20,000
Mar. 17, 1299 33,794 : Apr, 6, 126 32,0
Feb, 22, 1530 143,283 Feb. 17, 1927 - T0,530
1391 285,600 _ Apr. 5, 1629 26,000
Harch 1833 351,51k . I "~ PFeb. 1h, 1931 . 34,000
Jan. 18, 1235 &2,95% | Peb, 9, 1932 53,000
Jan. 1257 . 35,109 Feb., T, 1837 63,000
| , Mar. &, 1953 95,0u0
' : - lar. 15, 1941 45,800
apr. 2, 1503 21,500 : |
tlov. 27, 1905 193,500 !
Mar., 14, 10C6 €7,000
Mar. 2, Lyoy go,'n’o - T ' .
Dec. 16, 1906 3,000 . | _ T
Jan. 2, 1919 agh ,Cud - \
¥ar, 7, 1911 55,74 =
Jan, 31, 1915 75,3 ‘ o
Jan, 20, 1916 €3,4%75 . : .
Apr. 18, 1917 27,853 o S S
¥ar. 9, 1918 45,375 - . _
Nov. 23, 1319 101,867
Feb., 23, 1620 108,600
156/rs - S | L. C. Golosalith
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(Maximmm Doy in Average cfs.)

June 26, 19%2 2,590 Sept. 8, 149 2,530
Bept. 11, 1S3 2,h17 : Sept. 2, 1950 2,220
Mar. 29, 194k 2,673 - Aug. 28, 1851 5,023
Sept.1h, 1645 3,007 Aug. 8, 1952 2,718
Sept. 7, 16 2,580 Aug. 1h, 1953 2,537
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