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Arizona State Land Department
May 29, 2015 (Initial Draft)

Presentation to ANSAC:
Salt River Navigability




Introduction

Federal Standard for Title Navigability

(Daniel Ball Test)
Ordinary & Natural
Used or Susceptible

Trade & Travel on Water
Recent Court Decisions

AZ: Priortodam &
diversions

US: River Segments

"Navigable" or "navigable
watercourse" means a watercourse
that was in existence on February 14,
1912, and at that time was used or
was susceptible to being used, in its
ordinary and natural condition, as a
highway for commerce, over which
trade and travel were or could have
been conducted in the customary
modes of trade and travel on water.
A.R.S. § 37-1101(5)




ASLD Reports Background

Prepared as Directed by AZ Legislature
HB 2594 (1992) = A.R.S. §§ 37-1106 -1156

ASLD provided technical support to ANSAC
Collect & present facts re. navigability

Reports for all watercourses (30,000+) in AZ

ASLD Advocated for Navigability on the Salt, Gila,
and Verde



ASLD Reports Background

Reports for the Upper & Lower Salt River were
updated after previous legislative changes to
A.R.S. §37-1101-1156

Not updated after Montana v. PPL or Winkleman v.
ANSAC
This presentation provides that update for

Upper Salt Report
Lower Salt Report



ASLD Report Team

Jon Fuller/CH2M Hill, JEF —Upper & Lower Salt
Hydrology, Geomorphology

Brian Iserman/JEF — Upper Salt
Hydrology

Pat Quinn/Stantec Consulting — Upper Salt

Dennis Gilpin/SWCA — Upper & Lower Salt
History & Archaeology



Presentation Overview

Note on Evidence

Not all evidence submitted by ASLD will be
discussed today

Incorporate evidence from previous hearings and
filings by reference

AZAGO Submittals & ASLD Reports (all rivers)



Speaker Resume

Navigability Studies
Arizona: 1992-2014
All Major River Systems
30,000+ Small & Minor Watercourses

Alaska, Rocky Mountain States, East Coast
Professional Experience (30 yrs in Arizona)

Hydrologist (PH)
Civil Engineer (PE)
Geomorphologist (RG)



Presentation Overview

Speaker Resume — Salt River

Flood History
Graduate Work 1984-86 — Paleoflood Studies
M.S. Thesis (Univ. of AZ) — Salt River Flood History
1993 Flood Reports

Previous Navigability Studies
Salt River & Major/Minor Tributaries

Engineering Studies

Main stem —floodplain, erosion, restoration, sediment

Tributaries — master plans, hydrology, floodplain,
environmental studies, many others



Presentation Overview

Speaker Resume — Salt River

Field Experience

Paddled Canoe, Rafted or Boated
US60 Bridge to Lake Roosevelt
All Salt River Lakes
Stewart Mountain Dam to Granite Reef Dam
Parts of Segment 6 (aka Lower Salt)
Lowest flow rate: 8 cfs @ Stewart Mtn
Highest flow rate: 8,000 cfs @ Chrysotile
Summer, Winter, Spring, Fall trips

Every road crossing & river access point
Several helicopter & small plane tours



Terminology

Floodplain *

Areas in a watercourse which have been or may

be covered partially or wholly by flood water (See
A.R.S. § 48-3601).

Includes a low flow or main channel that is
ordinarily inundated, and elevated areas that are

. <
less frequently inundated. %,
< o
% %,
: /'(‘/
i VT
* Not defined in ARS § 37-1101 ==\



Terminology

Flood

Water flowing beyond its normal confines, especially
onto usually dry land.

Flow above the ordinary high water mark.
Flow above the 95% flow duration

Drought (“unusual drought”)
A protracted period of deficient runoff or precipitation

Determined by comparing current precipitation over
some time period to the long-term average (e.qg., 75%
of average for two years)

Flow below the 5% flow duration
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Terminology

Braided River

"A river that divides and rejoins around bars of
width similar to the channel width and with a
sinuosity of 1-1.3"

Meandering River
"A stream with sinuosity > 1.3"

Source: Dictionary of Geology



Terminology

Common Channel Patterns
Braided_
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Terminology

CHANNEL TYPE
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Terminology

i=dll T T 11T EXPLANATION _

- - o Salt River @ Roosevelt

- @ | . Q10%-90%: 159-2120 cfs

b Siraight .
— p— o .
S , Median (50%): 341 cfs
x?:iﬂ — Meardenng 02:

|| 128 |;Tuﬁff:;mm?$r;§r:;; 010:

— oD T T !I'jlilli =

— J | —
mﬁ-_ _ ey b ‘._ ) -__.

" | _
L 2@] |
5 ot —
.IIEE_

'_

I A

| ﬁ%"ﬁ?

T

| I
000 |
[ ( | | ! 'li | 111 |

00005 o T E0 0w — %% 10050 l

RANKFIIE DISCHARRE IN CIRIC EFET PRR SECMNA 15



;\7*_ —

s this stream segment braided? A

W\
A\

Salt River, Segment 5
*1 Downstream of Blue Point



Terminology
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Terminology

Channel *

An open conveyance of surface water having a bottom and
sides in a linear configuration.

Low Flow (Main) Channel. A channel within a larger channel
which typically carries low and/or normal flows. The area
within the ordinary high watermark.

Watercourse (A.R.S. § 37-1101.11) — the main body or
portion or reach of any lake, river, creek, stream, wash
arroyo, channel or other body of water. S5
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Terminology

Channel

Flood Channel. The portion

of the floodplain that carries
floods that exceed the main
channel capacity.

Compound Channel. A
stream type that has both a
low flow channel and a flood
channel(s). Each may have a
different stream pattern.



Boating occurs on ordinary
flows in the main channel,
not on the flood channel.




Terminology

US Army Corps of Engineers:

"...the most common channel type in dry regions,
compound channels are characterized by a single,
low-flow meandering channel inserted into a wider
braided channel network.”

Source: Waters & Ravesloot, p. 293, as cited in Gookin, 2014, p. 12
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Terminology

So...What is the "Channel?”
It depends — objective, intent, speaker
Navigable channel vs. flood channel
Characterizing river corridor or low flow conveyance
Flood impact study vs. boating guide

The terminology is easily confused



Terminology

Upland Upland

Bottom Land

Compound Channel
Flood Channel

Active Channel

/

Low Flow Channel
Boating Channel

23



Terminology

SaIt River, Iooklng downstream from Tempe Butte

.'75 i A7 oy - ".»r

5
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Terminology

Example: Burkham, 1972 Study of Gila
Phreatophyte study — water use by floodplain vegetation

"Stream channel” = area devoid of vegetation
= Not = boating channel, except in high flow
= “"Active channel” —recent erosion, deposition, water flow

"Bottom land” = 1914 flood channel (inclusive)

"Flood plain” = outside stream channel, inside bottom
land, densely vegetated

26



Non-braided main channel > > s

Boating occurs on ordinary
flows in the single thread

| main channel, not on the

braided flood channel.




Terminology

Channel Pattern: Relevance to Navigability
Minimal
Braided, Meandering, Compound rivers can all be
navigated if...

The Real Question:

s the flowing part of the river deep & wide
enough to float boats?



Terminology

Channel Response to Flooding
Flood dominated arid region streams
Floods leave a persistent mark on the floodplain
Widening
Erosion of flood channel
Remove vegetation
Special case: Geomorphic Thresholds

Ordinary flows shape the low flow channel

Low flow channel returns after floods recede
May be relocated within floodplain

29



Terminology

Channel Response to Flooding — Salt River

Salt River Segments 1-4
Minimal in bedrock canyons

Salt River Segments 5-6

Typical alluvial river response
Widening, possible braiding during flood
Scouring, deposition & reshaping of floodplain possible
Low flow channel returns after flood recedes
Migration of low flow channel within floodplain likely

Burkham; Huckleberry

30



Channel Response to Flooding
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Channel Response to Flooding

July 26, 1992

Salt River: Verde River confluence to Blue Point




Channel Response to Flooding
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Terminology

Streambed A.R.S. § 37-1101(2)

Bed — the land lying between the ordinary high
watermarks of a watercourse.

Ordinary high watermark: the line on the banks of a
watercourse established by fluctuations of water
and indicated by physical characteristics...
(topography, vegetation, soils)... Ordinary high
watermark does not mean the line reached by
unusual floods. (A.R.S. § 37-1101(6))
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Ordinary & Natural Condition

Ordinary
Normal, expected flow rate (i.e., median)
Median monthly range
By Definition
Not flood (Also, A.R.S. § 37-1101(6), OHWM)
Not drought

May Vary Seasonally
Spring runoff (e.qg., “"Ordinary High Water”)

Winter freeze
Summer low flow

37



Terminology: Non-Erratic Seasonal,
Ordinary Flow Fluctuation

\ Arizona River Flow - Generalized Seasonal Trend

\ 2-Year Flood Levels

90% Flow Duration

Flow Rate (cfs)

Late Winter/
Spring Runoff

Monsoon
Runoff

50% Flow Duration (Median)

e == 20%FElow Duration,

January  February March



Ordinary & Natural Condition

Natural
The condition without human impact

Not possible to determine condition with zero human
Impact

Is possible to determine condition with no human
impacts that significantly reduce or enhance
navigability

Natural means: without damming & diversion
For Arizona Navigability:

Winkleman: (Best Evidence: 1800's-1860's)
After Hohokam diversions cease
Before modern era settlement

39



Terminology

Unstable
Not defined in ARS or ANSAC(C’s statutes

Webster’s Dictionary
Likely to change, not firm or fixed, not constant

Meaning depends on perspective
Irrigation vs. boating
Building bridges vs. boating rivers
All natural rivers change with time

Meandering, sand bars, flood erosion
Irrelevant to navigability in ordinary & natural conditions
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Terminology

Erratic
Not defined in ARS or ANSAC's statutes

Webster’s Dictionary:

Acting, moving, or changing in ways that are not expected or
usual : not consistent or regular

Meaning depends on perspective
Irrigator vs. Boater
Crops & diversion dams vs. boatability

Does NOT mean:

Ordinary seasonal changes in flow rates
Occasional floods

Montana PPL

"River need not be susceptible at every point during the year”

Not “so brief that is not a commercial reality.” .



Ordinary & Natural Condition

For the Salt River

Identify the major changes to the river system
Minimal change upstream of Lake Roosevelt
Changes don't significantly impact navigability
Substantive Change Below Lake Roosevelt

Reservoirs —river valley inundated
Water Supply Management — altered hydrology

42



Terminology

Obstructions (to Navigability)
Not Defined in ANSAC statutes
Depends on the Type of Boat

River Barges vs. Trapper Canoes
Depends on Boater’s Experience
Depends on Flow Rate
Obstruction # Obstacle, Challenge

Sand Bars Only if river wide No

Rapids Yes No (I-V)

Waterfalls Yes Some

Beaver Dams No No

Shallow Flow <10 ft. <o.5ft. The Federal Test is based on

43

more than just obstructions.



Terminology

Sand Bars

Raised area of sand at or near the water surface
Occupies part of the stream bed channel
Salt River: point bars more likely than in-channel bars

Salt River Colorado River Cimarron River

Pre-Roosevelt near Dam Site near Bullhead City Oklahoma




Terminology

Waterfalls:

Definition: River flow
over a vertical drop.

Not drowned out at
high flow

Permanent feature

Rapids are less steep,
may be drown out

None on Gila, Salt, or
Verde Riverin AZ

Some Rapids are
named “falls”

" Mescal “Falls”
Salt River (Seq 2) f&8

-

Great Falls, Missouri River, MT




Terminology

Fords:

Definition: Aford is a
shallow place with
good footing where a
river or stream may be
crossed by wading or
inside a vehicle.

May occur naturally

Implies most reaches
not ford-able




Presentation Overview

Preview of State’s Findings & Conclusions:

Salt River

Most segments were navigable
in ordinary & natural condition

Has a history of navigation

Was and is susceptible to navigation
Extensive modern recreational boating
Existing commercial boating activity

47



Segmentation
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Salt River Segmentation

Salt Riveris Variable Over its Course
Changes in Channel Characteristics
Rapids — density, rating
Susceptibility to Navigation
Changes in Hydrology
Flow Rate Increases in Downstream Direction
Changes in Physiography
Bedrock Canyons & Flats, Alluvial Valley

Justification for Considering River in Segments
Navigability Characteristics

49



Salt River Segmentation

Previous Segmentation
Not Ordinary & Natural Condition
Geographically Based

Reach 1 — Upstream of Roosevelt Reservoir

Reach 2- Reservoirs

Reach 3 — Stewart Mountain to Granite Reef Dams
“Lower” Salt — Granite Reef to Gila River Confluence

Proposed Segmentation
Reflects Navigability Characteristics
Hydrology, Geology, Ordinary & Natural Condition

5o



Salt River Segment #1
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Salt River
Segment 1 - White/Black River Confluence to Apache Falls
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Salt River Segment #1

Salt River Segment #1

White/Black River Confluence to Apache Falls
San Carlos & White Mountain Apache Tribal Lands (100%)
Perennial River Flow
Channel Characteristics
Pool & Riffle / Pool-Drop Pattern
Sinuous to Straight Channel
Narrow Bedrock Canyon (No Flats)
Changes in Hydrology since 1912
Some diversions from White & Black Rivers
Boating Not Currently Permitted by Tribes
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Salt River Segment #1

Many Rapids
Class Il-IlI-IV-V

~17% of Segment Length
44 rapids are IlI-V

Rapids not officially classified — may be IlI-V
69 Significant Rapids in 34 miles
Most Rapids in Lower Half of Segment

Unique Geology — Different from Segments 2-4 or 5-6
Segment #1 — All One Rock Unit ARBRBARAR PR ===y

Rock Type & Channel Slope

Walnut Canyon

, | |8

Major Tributaries A

White/Black Rivers ,,ﬂ 1 3
Carrizo Creek Z 5 E

Horseshbe Bend |
=t Cherry Creek
Quartzite Rapid
Lower Corral

Sawmill Canyon
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Salt River Segment #1: Geologic Map
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Yd, Ys, Xmv, Xq = Metamorphic & Igneous Rock Types >



Google Earth Flyover

Salt River, Segment a1
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Salt River: Segment 1

Field Photographs

May 18, 2013
~240 cfs




Segment #1

Additional Field Photos
(Delivered digitally)
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Salt River Segment #2

AL £ Salt River 5 '«
Segment 2 --Apache Falls to Sleeger Rapld
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Salt River Segment #2

Salt River Segment #2

Apache Falls to Sleeper Rapid
San Carlos & White Mountain Apache Tribal Lands
Tonto National Forest

Perennial Flow

Channel Characteristics
Pool & Riffle Pattern
Sinuous to Straight
Bedrock Canyons, Gleason Flat

Modern Commercial & Recreational Boating
Some Upstream Diversions from White & Black Rivers

59



Salt River Segment #2

Rapids
Class I1-1lI-1V

~10% of Segment Length

Clusters of Rapids, Long Stretches of Class | & Flat Water
Most are Class Il or Lower

19 Class Il Rapids

4 Class IV Rapids

45 Rapids in 33 miles

Major Tributaries
Cibecue Creek
Canyon Creek

60



Google Earth Flyover

Salt River, Segment 2



November 8, 2014 @ 193 cfs

Segment #2 Field Ph




Segment #2 Field Photos

Additional photos provided digitally
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Segment #2 Field Photos

GoPro Videos of Canoeing Rapids in Segment 2

Provided digitally
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Salt River Segment #3

. Sal'r River: ;
Segment 3 - Sleeper Rapld fo Roosevelt Dam

Legena
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Salt River Segment #3

Salt River Segment #3

Sleeper Rapid to Roosevelt Dam*
Tonto National Forest
Minor Private Inholdings @ Horseshoe Bend & Livingstone

Perennial Flow

Channel Characteristics
Pool & Riffle Pattern
Sinuous to Straight
Bedrock Canyons & Flats (Horseshoe, Redman, Tonto)

Some Diversion from White & Black Rivers Upstream

Roosevelt Reservoir Impoundment Inundates Tonto Basin

. . 66
*Note: Segment boundary located at mouth of bedrock canyon just upstream of actual location of Roosevelt Dam.



Salt River Segment #3

No Major Rapids

Five (5) Class Il
No Class lll, IV, orV Rapids

~1% of Segment Length
5 Rapids in 40 miles

Major Tributaries
Cherry Creek
Pinal Creek
Pinto Creek
Tonto Creek
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Google Earth Flyover

Salt River, Segment 3
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Salt River - Segment #3

Field Photos (to be provided digitally)
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Salt River - Segment #3

GoProVideos (to be provided digitally)
Boating trips



Salt River Segment #3

River Conditions Under Lake Roosevelt (O&N)

Compare to Other Flats on the Salt River (Seqg 1-4)
Gleason, Redmon, Horseshoe Bend

Historical Accounts
No Significant Rapids Mentioned
Some Photos of Class I-l1l near Roosevelt Dam Site

Geomorphology
Small Tributaries
Tributaries Set Back From Main Stem & Flatter
Similar Slope to Rest of Segment 3
Underlain by Alluvium
Valley Morphology Not Conducive to Large Rapid Formation



Salt River Segment #3
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Salt River Segment #4

Salt River
Segment 4 - Roosevelt Dam to Stewart Mountain Dam
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Salt River Segment #4

Salt River Segment #4

Roosevelt Dam to Stewart Mountain Dam*
Tonto National Forest

Perennial Flow

Probable Channel Characteristics
Pool & Riffle
Sinuous to Straight
Bedrock Canyons, Small Flats

Hydrology Altered by Reservoir Impoundment

*Notes
Upstream segment boundary located at mouth of bedrock canyon just upstream of actual location of Roosevelt Dam.

Downstream segment boundary located at mouth of bedrock canyon just below actual location of Stewart Mtn Dam.
74



Salt River Segment #4

Rapids
Now submerged by Reservoirs
Existence of Rapids inferred from geology, canyon
morphology, and historical boating accounts
Discussed in more detail later

Historical Boating Accounts

Major Tributaries
Fish Creek
Tortilla Canyon/La Barge Canyon
Cottonwood Creek

75



Google Earth Flyover

Salt River, Segment 4
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Segment #4 Field Photos

Boat tour of lakes, focusing on side tributaries and
canyon morphology.

Additional photos provided digitally
adl 1




Salt River Segment #4

Analysis of Potential for Rapids in Segment #4
Historical Maps (pre-date dams)
Historical Boating Accounts

Comparison to Undammed Reaches
Slope Profile
Tributary Characteristics
Bedrock Geology
Canyon Morphology
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Historical Maps: Segment #4

Source USGS Quad Roosevelt 1907
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Segment #4: Pre-Dam Conditions

Segment #2 —Ys, Xq, Yd, Tsm, Xmy,
Segment #3 -Yqg, Xq, Tv, Xmy, Tsy (Qo, Q)
Segment #4 -Yq, Xg, Tv, Ys, Tsm

Segment #4 rock units most similar to Segment #3




Segment #4: Pre-Dam Conditions

Salt River Rapids & Geology
Unit Rock Type Segment [Rapid
MC M|s§|55|pp|an/Cambr|an No named rapids in Segment #1, but many unnamed

sedimentary 1 Class Ill-V.

Miocene/Oligocene
Tsm ] / 9 All Class Il or lower in this unit

sedimentary 2| | 4
1 Alleesnsilodsns sedlineies) 3 All Class Il or lower in this unit
Tv Miocene/Oligocene volcanics 3| 4] |All Class Il or lower in this unit

: : Eye of Needle (Ill), Black Rock (IV), Devil's P jo (Ill
Xmv Proterozoic metavolcanic Lye © Ceedle( ) . EC I ock (1), Devil's Pendejo (lll),
2| 3 ower Corral (lll), Pinball (111), Maze (V)
Xg Proterozoic granites 4| [Similar lithology to Yg, but different weathering pattern
Xq Proterozoic quartzite 2 3 Quartzite (IV), Corkscrew (IV), Sleeper (Il
Bridge (Ill), Maytag (1), Grummon (lll), Overboard (lll),
Yd Proterozoic diabase Exhibition (Ill), Mescal (Ill), Ledges (Ill), Cheese/Rat Trap
2 (111), White Rock (Il)

Yg Proterozoic granites 3| 4 |[Granite (Ill)
Y's Proterozoic sedimentary 2| | 4 [RockGarden (Ill)
Q Alluvium 3| 4| 5lAll Class Il or lower in this unit 82
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Salt River Segment #4

Canyon Morphology Analysis
Occurrence & Class of Rapids (Segments 1-3)
Causes of Rapids

Geologic —fault, sills

Tributary Confluence/Sediment Supply

Rock fall
Pool/Riffle Sediment Distribution

Implications for Segment 4
Graphics to be added
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Salt River Segment #4

Rapids in Segment #4
Greatest Similarity to Segment 3 (Geology)
Geology
Slope
Rock Units with Large (Class IlI-1V) Rapids Not Present
Slope Flatter Than Segments 1-2

No Major Tributaries
Larger tributaries set back from main channel
Not conducive to debris flow

Canyon Morphology
Rock fall in some reaches

Historical Descriptions
Some rapids

Some fast current
Some easy floating

Conclusion: Class Il most likely
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Salt River Segment #g

Salt River
Segment 5 - Stewart Mountain Dam to Verde River Confluence

{54
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Salt River Segment #5

Salt River Segment #5
Stewart Mountain Dam¥* to Verde River

Tonto National Forest
Salt River Pima Maricopa Indian Community

Perennial Flow

Channel Characteristics
Pool & Riffle
Sinuous to Straight
Narrow Alluvial Valley, Some Local Bedrock Control

Hydrology Altered by Dam Releases & Storage

*Note: Segment boundary located at mouth of bedrock canyon just downstream of actual location of Stewart Mtn Dam.
Downstream boundary just above Verde River confluence. 87



Salt River Segment #5

Historical Boating Accounts
Extensive Modern Boating
Recreational & Commercial Recreation
Rapids
Two Class Il- Rapids

Less than 2% of Segment Length
Two rapids in 10 miles

No Class lll, IV, or V Rapids
Major Tributaries

None
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Google Earth Flyover

Salt River, Segment g
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August 23, 2014 — 631 cfs

Segment #5 Field Photos




March 15, 2014 — 8 cfs

Segment #5 Field Photos

82% of Segment 5 was pools, with depths > 1 ft at 8 cfs




Segment #5 Field Photos

Photos of Stewart Mountain USGS gage

Photos provided on DVD



Segment #5 Field Photos

Additional photos to be provided digitally
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Historical Maps: Segment #5
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Historical Maps: Segment #5




Historical Maps: Segment #5
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Salt River Segment #6

Salt River
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Salt River Segment #6

Salt River Segment #6

Verde River to Gila River
Tonto National Forest
Fort McDowell Apache Tribe
Salt River Pima Maricopa Indian Community
Gila River Indian Community

Perennial (historically)
Channel Characteristics
Pool & Riffle
Sinuous to Straight

Local Braiding, Compound Channel
Broad Alluvial Valley

Hydrology Controlled by Dam Releases

98



Salt River Segment #6

Historical Boating Accounts

Modern Boating
During floods & in effluent discharge

No Rapids

Major Tributaries

Verde River
Indian Bend Wash
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Google Earth Flyover

Salt River, Segment 6



Salt River Segment #6

March 15, 2014
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Salt River Segment #6

February 11, 2014
@ 370 cfs
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Historical Maps: Segment #6
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Historical Maps: Segment #6
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Historical Maps
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Historical Maps: Segment #6




Navigability of the Salt River

Information Provided in ASLD Reports
Archaeology

History

River Descriptions

Historical Boating Accounts

Geology

Hydrology

Rating Curves (Flow Depths)

Modern Boating




Archaeology: Key Findings

Canal Systems
1,000+ years of irrigation-based civilization
300+ miles of canals (Segment 6)
140,000 acres irrigated
Single canal capacity up to 240 cfs
250-1450 A.D
80,000-200,000 people along canal systems

Minimal irrigation along Salt River Segments 1-4
Segment 3 —Tonto Basin (now under Roosevelt Lake)
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Archaeology: Segment 6 Canals
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Archaeology: Key Findings

Archaeological Evidence of Boating
Hohokam boats (Cushing, 1890; USBR, 2000)
Balsa rafts in canals (Wilcox, 1993)

Fish
Big river fish (chub, squawfish, etc.)
5 ft long, 40 |bs

Perennial Stream Flow
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History: Key Findings

Key Events in Salt River History (Seq 1-4)
Explorers 1500's-1800's
Trappers 1820's
Apache/Yavapai <1870's
250000 End of Apache Wars (1886)
Industry: Ranching, Mining

200000
# Dates of new canal heads
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m— Arizona Population
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History: Key Findings

Key Events in Salt River History (Seg 5-6)
Explorers 1500's-1800's
Trappers 1820's
Euro-American Settlement 1860’s
Canals 1867+

20000 Railroad 1887

200000 Roosevelt Dam 1911
# Dates of new canal heads

150000

m— Ariz0Na Population

= = = Maricopa Co Population

100000
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e
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1800 1850 1800
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History: Key Findings

Population along the Salt River

Phoenix (1868)
Maricopa County
Salt River Valley
Tempe (1868)
Mesa (1878)

Gila County
Globe-Miami

Roosevelt area

3,152
10,986

2,021

5/544
20,457

885

722

4,973

11,134
34,498
21,589
1,473
1,602
16,348
9,361
707
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History: Key Findings

Towns Located on the Salt River ca. 1912

1 None 0 5 None 0
2 None 0 6 Marysville =
3 Livingston e 6 Lehi =
3 Roosevelt 707 6 Mesa+ 3,330
3 Grapevine % 6 Tempe+ 3,073
4 Tortilla Flat * 6 Phoenix+ 11,134

* Community is not listed in 1910 census.
+ Includes “precinct” around town.
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Population Centers on Salt River

above the Verde River

Tonto Basin Ranching & Farming
Roosevelt (@ dam site)
Livingstone, Grapevine (@ Pinto Creek)
Armer, Catalpa, Cline (@ Tonto Creek)
Small irrigation ditches

King Woolsey Salt Works
Segment 2; 1876-1879; Salt packed out by mule
Salt supplied to mines at McMillanville

Mormon Flat — Ranch
Isolated pioneer ranches on tributaries



History: Key Findings

Canals
Swilling’s (Salt R Canal)

Maricopa Canal
Tempe Canal
Broadway Canal
Utah Canal

Mesa Canal

Grand Canal

San Francisco Canal
Arizona Canal
Highland Canal
Consolidated Canal

ASLD, Table 7-8 (Lower Salt)

1867
~1870
1870
1870
1877
1878
1878%*
1880
1883
1888
1891

Jointhead Dam
Jointhead Dam

9 mi. upstream JD
4 mi. upstream JD
14 mi. upstream JD
16 mi. upstream JD
3 mi. upstream JD
Tempe Canal
Arizona Dam

8 mi. upstream JD

Arizona Dam
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History: Key Findings

Dams
Arizona (1885) —Segment 6 Diversion
Granite Reef (1908) — Segment 6 Diversion
Roosevelt (1911) — Segment 4 Roosevelt Lake
Stewart Mtn (1930) — Segment 4 Saguaro Lake
Horse Mesa (1927) — Segment 4 Apache Lake
Mormon Flat (1925) — Segment 4 Canyon Lake

Verde River Dams (Influences Segment 6)
Bartlett (1939) & Horseshoe (1945)



Ings

d
=
L
>
v
A4

History

119



History: Key Findings

Spanish Explorers (1700’s)
Salt River Segments 1-4

May have crossed Salt River
Mostly went east or west of River

Salt River Segments 5-6
Visited Pima Villages @ Salt/Gila Confluence
Crossed Salt

Did Not Establish Missions along Salt River
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History: Key Findings

Native American

Salt River Segments 1-4
Apache/Yavapai Tribes
Seasonal Occupation of River Valleys & Canyons
Flood Irrigation, Small Scale
Some Irrigation Canals in Tonto Basin

Salt River Segments 5-6
Pima @ Salt/Gila Confluence
Maricopa - mostly on Gila River
Mostly unoccupied in 18t century — buffer zone
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History: Key Findings

Early Exploration & Trappers -, o —
James Ohio Pattie, 1820’s o )
Ewing Young, 1829 i Z

2 ' - YOUNG A//J/—
Travelled upstream E IR ¢ ¢

Market furs in New Mexico }f /A s

Overland travel required ( ¢ ol

No boats mentioned on Salt A& «itwmre \ N N

’
w
)
.
@
]

No descriptions of Salt River
above Verde River e

ANGLO PENETRATION
The Mountain Men
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History: Key Findings (Segments 1-4)

Major Trails & Railroads

Did Not Cross Salt River
above Tempe

Reached Globe in 1898

Wagon Road (1870's)
Tonto Creek to Salt River
Salt River to Pinal Creek
Pinal Creek to Globe

US60 Bridge (1934)
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History: Key Findings (Segment 5-6)

Major Trails & Railroads
Railroad to Phoenix 1887

Wagon Roads (1870 s)q

ht )

Followed Gila River 250
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History: Key Findings

Military Posts
Camp Reno (1867-1870)
Ft. McDowell Outpost
OnTonto Creek
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Near Livingston

Fort Apache (