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EXECUTIVE SUMMARY 

 
The Salt River has been divided into 6 segments by Mr. Fuller. I 

agree with Segments 1-5. Segment 6 should be divided into 2 segments 
being upstream and downstream of the Old Mill Avenue Bridge. These 
segments I call 6a and 6b. 

 
The decisions by the Courts lay out what is in essence a checklist. 

The first question is was the river navigated as the term is defined by the 
Courts. There is no evidence that the Salt River was navigated by the 
Archaic Indians or their successors, the Hohokam. The Pimas did not 
successfully navigate the Salt River. Fuller lists many later trips by Anglo-
Americans but none of those trips meet the criteria set forth by the courts. 
A summary of my findings concerning the Anglo-American trips is 
presented in Figure ES-1. 

 
If a river was not navigated then the next question is, was there a 

reason to navigate. There was clearly the need and the wherewithal to 
navigate the Salt River, if the Salt River had been navigable. 

 
If there was no reason to navigate, then it is necessary to make a 

hypothetical hydrologic determination of navigability. The Utah Court 
determined, based on watercraft that were available shortly before 
Arizona's Statehood, that a mean depth of 3 feet is required. Ordinary and 
natural flows of the Salt River are significantly below a mean depth of 3 
feet. 

 
Modern day recreational boats, due to the tremendous differences in 

boat materials, are not meaningfully similar to the watercraft used at the 
time of statehood. 

 
The Salt River had many obstacles that also prevented navigability. 

These included marshes, sudden floods, beaver dams, and rapids. 
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I. INTRODUCTION 

This report was prepared on behalf of the Gila River Indian 

Community (“Community”). The Gila River Indian Community is a federally 

recognized Indian tribe and occupies the Gila River Indian Reservation 

(“Reservation”). This report is being prepared at the Community’s request 

for presentation to the Arizona Navigable Stream Adjudication Commission 

(“ANSAC”) for its use in determining the navigability of the Salt River.  

The Northwest corner of the Reservation is located in central Arizona 

at the confluence of the Salt and Gila Rivers. The Reservation runs easterly 

from that confluence point, primarily along the Gila River. The Salt River is 

the boundary on the Northwesterly portion of the Reservation in Township 1 

North Range 1 East (see location map, Figure I-1). 

In addition to these major watercourses, there are several lesser 

washes and watercourses on the Reservation. The Vekol and Santa Rosa 

Washes with watershed areas to the south of the Reservation merge with 

the Santa Cruz River on the west end of the Reservation. The McClellan 

Wash enters the Reservation in the southeastern corner and meets the Gila 

River north of Sacaton. A variety of unnamed washes and drainage courses 

also carry stormwater from the Reservation’s mountains to the larger 

watercourses. 
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The Gila River Indian Reservation was created by an Act of Congress 

in 1859. Subsequent expansions to the Reservation through Executive 

Orders in 1876, 1879, 1882, and 1883 brought the Reservation to a size 

approximating the current boundaries. Minor changes were made in the 

boundaries of the Reservation during the period 1911 through 1915. These 

changes left the Reservation with its current boundaries (see Figure I-2). 

The Gila River Pima-Maricopa Indian Community was formally 

organized on May 14, 1936, pursuant to the Indian Reorganization Act of 

June 18, 1934 (48 Stat. 984) as amended by the Act of June 15, 1935 (49 

Stat. 378). An amended Constitution and Bylaws of the Community was 

approved on March 17, 1960 and the name was changed to the Gila River 

Indian Community. The Community is governed by the Gila River Indian 

Community Council.  

A. LEGAL CRITERIA 

Several court cases are of importance in determining the navigability 

of the Lower Salt River. The first is the Daniel Ball Decision (Daniel Ball 

Decision).1 The three primary cases I discuss subsequent to the Daniel Ball 

Decision are State v. Arizona Navigable Stream Adjudication Commission2 

                                                      
177 U.S 557. Daniel Ball Decision. 
2224 Ariz. 230. Arizona Appellate Decision.  
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(“Arizona Appellate Decision”), PPL Montana, LLC v. Montana3 (“Montana 

Decision”), and the United States v. Utah4 (“Utah Decision”). These 

decisions lay out certain key concepts that will be addressed in the 

chapters following.  

The fundamental navigability test is a factual inquiry as to whether or 

not trade did occur through the use of rivers. The concept of historic 

navigation is addressed in chapter II.  

The Utah Decision addressed the concept of susceptibility of 

navigation which, in essence, suggested that just because navigation didn’t 

occur, does not inherently mean that the river was not navigable, if there 

was no reason to navigate the river. The concept of whether navigation was 

needed is addressed in chapter III.  

The pro-navigability parties have introduced considerable evidence, 

based on modern recreational boating to demonstrate that navigation was 

possible under "ordinary and natural" conditions in 1912, as defined by the 

Arizona Appellate Decision. Under the U. S. Supreme Court's Montana 

Decision, the use of modern recreational boating as a basis for navigability 

requires that the modern recreational boating be demonstrated to be 

                                                      
3132 S.Ct. 1215. Montana Decision. 
4284 U.S. 64. Utah Decision.  
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meaningfully similar to commercial craft used in 1912. Chapter IV 

addresses the question of whether modern Boats are meaningfully similar. 

A basic question created by the Court cases is whether the river 

channel was the same in the 1800s, or today, as it was in 1912. The 

channel shapes are discussed in chapter V. 

The pro-navigability parties have claimed that the depth of water in 

the rivers prove that the rivers were susceptible of navigation. The Arizona 

Appellate Decision provides a definition for “ordinary” and a definition for 

“natural”. The concept of “ordinary” primarily relates to the hydrology of the 

river. “Natural” has more to do with the channel itself. What is the channel in 

its natural condition? These two topics lead to a determination of the 

"ordinary and natural" depth of flow as of Statehood. These hydrologic 

concepts are addressed in chapter VI.  

Finally, there are navigational barriers that are not covered in the 

above chapters. These barriers are addressed in chapter VII. 

Many of the topics that are before ANSAC on the Salt River are 

general topics that have already been addressed in previous reports. The 

conclusions for those topics will be repeated with references to where the 

evidence and discussion was presented earlier.  

B. SEGMENTATION 
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The Montana Decision provides guidance relating to how the river is 

to be segmented. I have not devoted an entire chapter to this because I 

have not seen that this is particularly important for the Salt River. However, 

the Salt River does have, based on the basic geomorphology of the reach, 

certain very clear and distinct reaches that probably should be considered 

separately.  

The Salt River is best divided into seven segments. Mr. Fuller 

provides a map of the segments in his Salt River Navigability PowerPoint.5 I 

have no problems with the first 5 segments. Fuller’s map shows the Lower 

Salt River as one segment called segment 6. The Lower Salt River as 

shown on Fuller’s map should be subdivided into two segments. The first 

segment should be from the junction of the Salt and Verde Rivers down to 

the Old Mill Avenue Bridge (aka Hayden's Ferry).6 The second segment 

should be from the Old Mill Avenue Bridge down to the Gila and Salt River 

confluence. The first, or upstream, segment of the Lower Salt River I will 

refer to as segment 6a. The second, or downstream, segment of the Lower 

Salt River I will refer to as segment 6b. The line of mountains including 

Mummy Mountain, Camelback Mountain, Papago Buttes, Tempe Butte 
                                                      
5Fuller 2015b, Slide 48. Fuller has one typographic error on his PowerPoint 

slide 48. There are two segment ones and no segment 3. It is obvious from the rest of 
his PowerPoint that the segment 1 nearest Roosevelt Dam is segment 3. 

6A short distance downstream from the present day Old Mill Bridge there was 
an even older bridge that is now gone. When I am referring to the Old Mill Bridge, I am 
not referring to the even older bridge that has been removed. 
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(aka "A" Mountain), and the South Mountains are a surface expression of a 

major bedrock barrier that generally separates the groundwater associated 

with segment 6a from segment 6b. The Old Mill Bridge is located where it is 

because it could be tied into the bedrock that underlies the Salt River. This 

is a major reason why the Old Mill Bridge withstood the floods of the 1970s 

and 1980s when so many others failed.  

I believe that this division is necessary for a proper discussion of the 

base flows of the Lower Salt River. Absent the upstream dams on the 

Upper Salt River and the diversions on the Lower Salt River, the low flows 

of the Lower Salt River are impacted by the subsurface geology. When the 

Verde and Salt Rivers joined, their water headed westerly into segment 6a. 

Segment 6a is a highly porous river bed. The upper portion of segment 6a 

of the Lower Salt River was a losing stream.7 When the underflow in the 

groundwater basin associated with segment 6a approached the bedrock 

barrier near the Old Mill Bridge, the water would rise back to the surface 

and supplement the surface flow at that location. Once the surface flow 

leaves the bedrock barrier near the Old Mill Bridge, it enters segment 6b 

and the process in 6a repeats itself. Surface water once again percolates 

into the groundwater. In segment 6b, this water reemerges downstream but 

not exclusively on the Lower Salt. Some of the water went South around 
                                                      
7Thomsen and Porcello, pg 25. 
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the East end of the South Mountains and some of that water reemerges on 

the West end of the Middle Gila River (on the Gila River shortly upstream 

from the Salt/Gila Confluence). Some of the underflow from the Middle Gila 

River, the Lower Salt River, and other smaller rivers such as the Agua Fria 

River reemerge below the Salt/Gila Confluence. Some of the underflow 

along the Lower Salt River reemerges as the water approaches the 

Confluence. Other factors such as consumption of water by native 

phreatophytes (primarily mesquite) and in later years non-native 

phreatophytes (primarily Salt Cedar aka Tamarisk) affect the amounts of 

water returning to the surface flow of the Lower Salt River in both segments 

6a and 6b.  

C. CONCLUSION 

This report will primarily deal with the Lower Salt River, and 

emphasize Segment 6b, which is the segment on which the Northwestern 

boundary of the Gila River Indian Reservation lies. Many of the issues to be 

discussed I have already discussed at length in the reports and hearings 

concerning other rivers. In those cases I will limit myself to statements of 

my findings with citations to the detailed analysis already presented. 
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II.  NAVIGABLE IN FACT 

The primary facts normally used by the Courts to determine 

navigability is whether or not the river has actually been navigated for 

commercial purposes historically. If the river has been successfully 

navigated under the conditions set forth in the Court decisions, then it is 

navigable in fact and it is legally navigable. If the river has not been 

successfully navigated, generally speaking, the river is not navigable. There 

should be little argument that the Salt River is not navigable in fact. As Mr. 

Fuller stated in 1996:  

There is no evidence that sustained trade and travel ever 
occurred on the Lower Salt River, nor is there documented 
evidence that trade or travel in the upstream direction occurred 
on the river.1 
 
The Utah Decision expanded on an exception to that rule--that is if it 

can be demonstrated that there was no need to navigate the river then the 

lack of historic navigation does not prove or disprove navigability. This rule 

simplifies to: was there a reason to conduct trade and would that trade 

have been facilitated by a water route? 

                                                      
1CH2M Hill pg. v.  
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There are three periods of history to be considered with regard to 

navigation in fact. These are the Archaic and Hohokam occupancy, the 

Pima/Maricopa occupancy, and the European occupancy. 

A. THE ARCHAIC AND HOHOKAM OCCUPANCY 

The Hohokam culture extended over a large area of southern and 

central Arizona and was a long-lived hydraulic (based on irrigation) 

civilization. ANSAC has written a detailed analysis of the evidence 

concerning the Hohokam.2 Most importantly, ANSAC found that no 

evidence was presented that the Hohokam traveled by water.3  

The evidence indicates that the area was occupied by hunter-

gatherers for thousands of years prior to the agricultural development of the 

Hohokam. These hunter-gatherers 

...are called the Archaic people. They subsisted on a wide 
variety of plant and animal foods, moving frequently over the 
landscape to hunt and gather the resources available in 
different places during different seasons. Widespread styles of 
projectile points indicate that the Archaic people had wide-
ranging social and trade networks.4  
 
As time went by, the Archaic people began to engage in a type of 

farming that is now called "Ak-Chin" farming or flood farming. Ak-Chin 

farming does not rely on canals and diversion of large amounts of water. 

                                                      
2ANSAC 2009, pg 23-29. 
3ANSAC 2009, pg 27. 
4BLM 2004, pg 1. 
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Instead, the farmer looks for an area that has good soil and gets thoroughly 

inundated during storms. Once the storm hits, the farmer(s) moves into the 

area and plants short-lived crops such as grain. The Archaic people will 

either leave the area or leave a few people to protect the food from 

animals. The Archaic people hunt and gather other supplies and return for 

the harvest. The process then repeats. Ak-Chin farming has little impact on 

water supplies and, what impact it does have, is felt in the wet periods not 

during the dry periods. Ak-Chin farming marked the end of the Archaic 

period and the beginning of the Hohokam period.  

As populations grew, the Hohokam began development of canals 

and farming. Yet during the thousands of the years when the Archaic and 

early Hohokam societies grew, they traded. No evidence had ever been 

presented nor can I find any evidence of canoe or other boat-based travel 

by these cultures.  

There is a rumor that an early archeologist named Frank Cushing 

may have found a Hohokam canoe near one of the Hohokam canals.5 

Apparently, there was a Hohokam site that, when different archaeologists 

studied it, received differing names. Archaeologists believe that the name 

"Las Canopas" was given to the site by Frank Cushing in 1887. The term 

canopas translates to water-worn river rock. However, some archeologists 
                                                      
5Hackbarth, pg 2.  
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hypothesize that, if Mr. Cushing misspelled the name he gave the site and it 

should have been written "canoas" instead of "Canopas", then it might be a 

reference to a prehistoric canoe found by Cushing. If true, this indicates that 

the Hohokam may have traded internally, using their canals. It tells us 

nothing about use, if any, of the Salt River. 

B.  PIMA-MARICOPA OCCUPANCY 

No one is certain when the Pimas originally entered the Middle to 

Lower Salt River Valley. The Pimas believe they were descendants of the 

original Hohokam who survived whatever disaster collapsed the Hohokam 

civilization in the mid 1400s. Certainly much of the Pima culture mirrored 

the Hohokam culture. We know however that by 1699, the Pimas were 

established in the region.6 The Maricopas came into the area later, formed 

a confederation with the Pimas, and primarily settled in the area around the 

confluence of the Salt and Gila Rivers. Originally the Pimas practiced Ak-

Chin type farming, and traded for a considerable period before beginning 

their classical canal farming. Even when farming by canals, as documented 

in my Gila River report, the Pima and Maricopa impact on the river flows 

would have been minimal. Despite contemporaneous records, the only 

case where a boat was used was the one failed attempt of a military party 

                                                      
6ANSAC 2009 pg 31. 
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to ferry across the Salt River. The Pima-Maricopas did trade but chose to 

walk or run rather than use the rivers for boating. 

The Pimas and Maricopas did trade with distant parties. Much of this 

trade is documented in my Gila River Report.7 The Pima and Maricopas 

traded as far away as Santa Fe.8 They hosted annual trade fairs.9 "The 

Pima knew the value of trade."10 

The Lower Salt River was part of the aboriginal land of the Pima-

Maricopa Confederation. In the early 1800s, due to an ongoing war with the 

Apaches, the Confederation retreated to the Middle Gila River and the 

portion of the Salt River in the immediate vicinity of the Salt-Gila 

Confluence. This was done to allow a better grouping and enable a quicker 

response to Apache raids. Bartlett recorded that in 1854 the retreat of the 

Pima-Maricopa Confederation had already occurred.11 In 1872, many of the 

Pimas returned to the portion of the Lower Salt River that is now the Salt 

River Pima-Maricopa Indian Reservation to use the available water.  

I believe the lack of boating by the Pimas is very important. Fuller 

wrote in 1998 about the Colorado River. He indicated that "[b]oats were 

                                                      
7Gookin 2014b, Chapter IV pg. 4-8. 
8DeJong, pg. 11, 
9DeJong, pg. 14, 
10DeJong, pg. 19, 
11Bartlett, pg 215.  

Gookin 15



 

used on the Colorado River long before the arrival of the Spaniards."12 

Fuller goes on to explain how the various boats were built. The reason he 

can make these statements is that, as Fuller points out later on the page, 

the Spaniards recorded the information when they explored the area. 

The Spaniards also visited the Pimas and never recorded the use of 

boats or canoes. These early Spaniard visits occurred before the Pimas 

built canals to irrigate. In the early period, before the Apaches arrived, the 

Pimas lived by the Salt River. The Rivers were in their undepleted 

condition. There is no evidence of boats. The Pimas would have seen the 

boats floating on and across the Colorado River during their trading. The 

Maricopas had originally been located on the Colorado River and, after 

losing a war with other local tribes, migrated up the Gila River and entered 

into a confederation with the Pimas.  

C. EUROPEAN OCCUPANCY 

The first explorers to the area were the Spaniards. Fuller indicates 

that the Spaniards "... proceeded up the Colorado River probably not much 

farther than the mouth of the Gila River ... in smaller ship's boats of various 

types - rowboats or canoes."13 The rivers were undepleted at that time. If 

the Lower Gila River was not capable of being navigated, then it is 

                                                      
12Stantech, pg 20. 
13Stantech 1998, pg 21. . 
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improbable that as you move upstream the river would become navigable. 

The Salt River was only about 75%14 of the flow of the Lower Gila River. 

The balance of this section deals with the activities of pre-

development conditions along the Salt River during the mid to late 1800s. 

Fuller proposes extremely liberal criteria for categorizing a boating event as 

a successful trip and a basis for navigability. Specifically, Fuller indicates 

that if the boat makes it, one-way, to the downstream point, intact, although 

patched, with a passenger, only somewhat the worse for wear, and with a 

portion of the cargo still remaining, then the voyage was a success.15  

Fuller also indicated that as long as there is a record that somebody 

intends to do something and there is no record that they either did not 

attempt the action or failed in their attempt, you must conclude that it 

succeeded.16 When I took logic, I learned that this type of argument is 

called an argumentum ad ignorantiam. I do not mean this as an insult. It is 

the name applied to this specific type of logical fallacy. The ad ignorantiam 

argument is an "appeal to ignorance". Specifically it is "the fallacy that a 

proposition is true simply on the basis that it has not been proved false... . 

                                                      
14U.S. Bureau of Reclamation, pg.192, 194.The virgin average flow of the Salt 

River was about 1,423,800 million acre-feet per year. The Middle Gila's virgin average 
flow was about 546,800 million acre-feet per year. 1423800/(1423800+546800)=72% 
which I rounded up to 75%.  

15Fuller 2014b, slide 121. 
16ANSAC 2014a, pg 496 and Fuller 2014b, slide 123. 
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This error in reasoning is often expressed with influential rhetoric."17 Fuller 

indicates that assuming success in the absence of evidence is "good 

science."18 That is absurd. Good science requires repeatable experimental 

proof. In science, the absence of evidence means the absence of a 

reasonable hypothesis. Current day science operates on the "scientific 

method" which is driven by evidence and not absence of evidence. 

I believe that for a trip to be considered proof of navigability, it must 

meet additional standards established by the Courts. The individual cases 

are discussed below.  

1.  Efforts to Navigate on the Upper Salt River 

Fuller presents six accounts of attempted boating in the Upper Salt 

River (segments 1-5). None of the accounts involve segments 1 and 2 

except for the 1873 Hayden attempt that Fuller admits was a failure. I will 

use the shorthand labels and dates that Fuller uses in his PowerPoint as 

headings.19  

Hayden (June 1873) 

Mr. Hayden attempted to use a canoe on the Salt River in order to 

develop his plan of floating logs down the Salt River. As Hayden tried to 

canoe back to Phoenix in his canoe, he first lost all his supplies due to 

                                                      
17philosophy.lander.edu. 
18ANSAC 2014a, pg 496. 
19Fuller 2015b, slides 208-211. 

Gookin 18



 

"...rapids and boulders." As Hayden progressed through, the Salt River 

Canyon became too narrow for the canoe. Hayden had to abandon the 

canoe and walk home. 20 This trip was a failure. 

Meadows (1883) 

Fuller misstates the account in his PowerPoint. The flat boat was not 

able to clear the rapids. The individuals rolled rocks into the river to raise 

the water high enough to allow the boat to float off.21 This account was 

published 26 years after the event. It seems likely that it is really referring to 

the same trip as the Burch trip, which I discuss next. If Meadows is a 

separate event, it does not prove a navigable river due to its failure and the 

lack of information to show the flow was normal. 

Burch (June 1885) 

The log from the trip was reprinted by the Daily Phoenix Herald. 22 

The log indicates that "...the "'box canyon of Salt river,' below the mouth of 

Tonto Creek, has never been explored from the river's course..."23 This trip 

also included Jim Meadows24 who had allegedly already made the trip only 

two years earlier in 1883 and had to have known better.  

                                                      
20Arizona Weekly Miner, no page. 
21SFC Engineering Company, pg 34. 
22Daily Phoenix Herald 6-5-1885, no page. 
23Daily Phoenix Herald, no page. 
24Daily Phoenix Herald, no page. 
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On the trip, the boat did manage to pass over "swift and dangerous 

rapids" and "Cascades and falls, occasionally from four to six feet high,..." 

25 The boat then got stuck on a large rock, capsized and they lost "much of 

their supplies".26. The narration does not seem plausible, specifically the 

article stated, "the fish were so thick the boat floated on their backs."27 The 

article also indicates that "[t]hey expected every minute to strike a 

waterfall...". If this was Mr. Meadows’ second trip, then Meadows would 

have had some idea of where the waterfalls were and should have known 

that you can hear them ahead of time. This trip, according to the news 

articles, was to prove that logs could be floated from the Four Peaks area 

or the Sierra Anchas area to Phoenix or Tempe, depending on the article. I 

would infer from the various articles that Segment 3 was not 

involved,28although the accounts are not clear or consistent. No evidence is 

presented that the trip did succeed in its goal of causing successful log 

floats to Tempe (or Phoenix). This does not prove a navigable river. 

Hudson River Company (June 1893) 

A canvas boat was tried and overturned, the occupants were thrown 

in the river, and when the boat was recovered, the boat’s structural integrity 

                                                      
25Daily Phoenix Herald, no page. 
26Arizona Gazette 6-6-1885, no page. 
27SFC Engineering Company, pg 35. 
28Based on my examination, using Google Earth, of the locations of the two 

different areas listed as a source of the logs to be floated. 
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had been compromised. The article says that the trip was from some 

diversion dam to the exit from Tonto Basin. This trip occurred on Tonto 

Creek, not the Salt River.29 This trip should be deleted or called a failure. 

Ensign and Scott (June 1919) 

Mr. Ensign made a trip in June 1919. Since Roosevelt Dam had been 

built by then, the trip would have been made at a time of very high flow, 

because the dam would have been releasing large amounts of water to 

meet the high demands of the farmers downstream. Portages were 

required and the canoe flipped several times.30 This trip was not in its 

natural condition and was a failure.  

Roosevelt Freight (April 1905) 

The referenced article indicates that a road was needed because of 

the transportation problems. The people headed up to the Roosevelt Dam 

site and had to carry some of the supplies and haul the boats up the river. 

The trip was only 4 miles. The trip sounds very similar to the Supreme 

Court's admonitions that 1) "Mere use by initial explorers or trappers who 

may have dragged their boats in ... the river... is not itself enough."31 and 2) 

                                                      
29The Arizona Republican June 2, 1893, no page. 
30Fuller 2015b , slides 196, 197. 
31Montana Decision pg 21-22. 
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"...neither can that susceptibility be so brief that it is not a commercial 

reality."32 This example does not demonstrate navigability. 

Thorpe & Crawford (1910) 

According to Fuller, this trip required portaging and dragging the boat 

which, as just discussed, does not demonstrate navigability. The boat was 

damaged.33 The indicated source (Arizona Republican 6-28-1910) was not 

disclosed. The only source that discusses a trip in 1910 reported that the 

individuals wrecked their boat and were barely able to walk out alive.34 This 

trip was a failure. 

2.  Before Significant River Depletions on the Lower Salt 

The flow of the Lower Salt River was reduced by the influx of 

Americans. When did the period that did not have a significant impact on 

river flows end? It is hard to put a specific year on what was a continuous 

process. While the process of irrigation development was continuous, we 

do have a major obstacle that occurred in 1885, the Arizona Dam (Figure II-

1). This large diversion dam built downstream from, but near to, the Salt 

and Verde Confluence had a major impact on remaining river flows in the 

Lower Salt River. Any effort to navigate the Lower Salt River after 1885 

must be examined in detail to determine its veracity. This is not to suggest 

                                                      
32Montana Decision pg 24. 
33Fuller 2015b, slide 195. 
34Bisbee Daily Review. 
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that the Salt River was in its pristine condition before the Arizona Dam was 

completed. Construction of the first non-Indian canal on the Lower Salt 

River was started in 1867. Beaver dams were gone or mostly gone by the 

mid 1800s, as the Arizona Appellate Court stated:  

"...evidence of the River's condition after obstructions cause a 
reduction in its flow is likely of less significance than evidence 
of the River in its more natural condition, and may in fact have 
"minimal probative value,"....35 

 
When I was starting my engineering career, I worked on litigation 

performing the background research to document the value of this region in 

1883.36 As I read many newspapers and books from that period, I found 

many "facts" that were either great embellishments or out and out lies. For 

example, when the Arizona Canal was being built, the writers of the era 

wrote that there was going to be constructed a man-made drop that would 

rival Niagara Falls in its scope and majesty. Figure II-2 shows the Arizona 

Falls. You can hear the falls if you go to 56th Street and Indian School 

Road in Phoenix. There is a small park on the Northeast corner and, in that 

park, there is a moderate sized building. The Arizona Falls are inside the 

building. Researching the 1800s is much like using the Internet today. Most 

computer literate people can find sources to prove virtually anything. You 

                                                      
35Arizona Appellate Court paragraph 31. 
36I worked on Indian Claims Commission Docket 228. 
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Figure II-2 
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have to learn to evaluate the source and the reasonableness of what is 

being reported. 

Fuller indicates there were seven attempts before completion of the 

Arizona Dam which I describe next. 

Five Tons of Wheat (May 1873) 

This navigation attempt is best called a ferry and, in fact, started at 

the Hayden Ferry location and went a very short distance along the Salt 

River to the Swilling Canal. The balance of the trip was on a manmade 

canal, the Swilling Canal. The river portion of the trip was immediately 

downstream from the dividing point between segment 1a and 1b and went 

down to 56th Street.37 Using Google Earth, I measured the distance as 

being under 2 miles. As the U.S. Supreme Court indicated "...neither can 

that susceptibility be so brief that it is not a commercial reality."38 This trip 

would seem to meet this requirement. This little sub-reach on the Salt River 

is not indicative of the overall Lower Salt River due to the underflows being 

pushed to the surface. This trip does not prove navigability. 

Hamilton (Jan 1879) 

The source cited (Arizona Republican 10-2-1920) does not discuss 

Hamilton. It does mention Stewart's trip. I believe Fuller meant the Arizona 

                                                      
37ANSAC 2005, pg 5. 
38Montana Decision, pg 24. 
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Sentinel on January 25, 1879.39 If I am right, Fuller's slide 208 should be 

corrected to be January 1879 and not June 1879. The $10 cost of the skiff 

is $231.65 in 2015 dollars40 plus an unknown amount for labor. Hamilton 

indicated that his boat would require 2 feet of water if goods were to be 

transported. Hamilton indicated that the channel needed to be modified on 

the Gila River to eliminate a dangerous boulder in the middle of the River. 

No streamflow records are available for 1879. Fuller does show that the 

average flow for a typical January is about triple the median daily flow. I 

realize this is mixing statistical values. The point is that January, while not 

as good as February to April, is normally a wet month. Based on the very 

limited temperature data available it appears that the snow melt occurred 

early in 1879. The average maximum temperature in Yuma was 80⁰ , 90⁰ , 

and 100⁰  in January, February, and March respectively. Littlefield points 

out that within two weeks of the boating trip, the Gila River was 

"considerably swollen".41 The trip was apparently made on the rising stage 

of an early snowmelt. Although Hamilton indicates that goods can be 

transported, there is no evidence that he ever did attempt that commercial 

trip. The conclusions were unsupported speculation. The trip seemed to be 

                                                      
39Arizona Sentinel January 28, 1879. 
40in2013dollars.com  
41Littlefield, pg 127. 
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recreational. The trip demonstrates that you could float an unknown portion 

of the Salt River one-way in a good month-if you are not engaged in trade. 

One interesting fact that occurs over and over in these early 

newspaper accounts is that there is a schedule published with 

stagecoaches, railroads and sometimes Colorado River boat trips. There is 

also an advertisement for the stage coach and a ferry on the Colorado 

River.42 What we do not see are schedules or advertisements for boats up 

the Gila (or Salt) River. It is not, as is claimed by the pro-navigability parties,  

that there was nothing to transport. In 1879, the goods transported were 

worth almost $2,000,000 ($1,942,403)43.This translates to $44,995,000 in 

2015 dollars.44 

Stewart (October 1880) 

The article provides no evidence the trip started or finished. Fuller 

acknowledges that the success is unknown. 

Cotton and Bingham (February 1881) 

According to Fuller’s source, they "will leave to-morrow." Fuller 

presents no evidence that the effort was tried or that it succeeded. The 

success column should be changed to unknown. 

Yuma or Bust (November 1881) 

                                                      
42Arizona Sentinel January 25, 1879, pg 3-4.  
43Hamilton pg 151. 
44in2013dollars.com. 
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This is the “Yuma or Bust” effort to navigate that consisted of the 

boaters pushing the boat down the Salt River.45 This seems to mirror one of 

the U.S. Supreme Court's cautions. "Mere use by initial explorers or 

trappers who may have dragged their boats in ... the river... is not itself 

enough."46 The travelers apparently did not complete their trip.47 The trip 

was one-way, yet the boat was 20 feet long.48 It is unlikely that such a large 

boat could be routinely abandoned and still have a way to have a "highway 

of commerce" be workable. This trip was a failure. 

Willcox & Andrews (February 1883) 

This trip only went as far as the Jointhead Dam. The trip apparently 

occurred during February which is normally the month with the third 

greatest flow. We know that it rained the night before their final effort. The 

records of precipitation at Fort Apache which is located in the Salt River 

Watershed showed 2.46 inches of rain fell that month.49 We can surmise 

that the boat was not heavily loaded since they apparently had no tent 

because the rain bothered them.50 The trip took 18 hours on the water to 

                                                      
45Fuller 2003b, pg IV-7. 
46Montana Decision pg 21-22. 
47CH2MHill , pg 3-20. 
48CH2MHill , pg 3-20. 
49USGS 1897, pg 23. 
50Arizona Gazette, February 14, 1883. 
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travel about 33 miles or 1.8 miles per hour.51 This means this trip would 

have been faster walking. It appears from the tone of the article to be 

recreational. This trip does not support navigability. 

Meadows (1883) 

As discussed in the Upper Salt River section earlier in this chapter, 

the Meadows trip did have major problems on the Upper Salt River. Also as 

discussed above, the Meadows trip was probably the same trip as the 

Burch trip. This trip only went as far as the Jointhead Dam unless it went to 

Tempe in 1885. This description was 25 years after the fact which may 

explain the discrepancies between the Burch and the Meadows trip. I 

believe this trip should be eliminated from the list.  

3.  After Significant River Depletions on the Lower Salt 

In 1885, a major event occurred, the completion of the Arizona Dam 

and the Arizona Canal. This diversion could divert 1,000 cfs into its canal. 

The water rights in the Lower Salt River expanded dramatically following 

the Arizona Dam’s and Arizona Canal’s completion. The Arizona Canal 

normally diverted all the water and returned the water their farmers did not 

want into a waste way 2 miles down. This tells me that anybody floating the 

river had to either 1) do it while Arizona Dam was spilling, 2) carry the boat 

                                                      
51Based on 8 miles from Fort McDowell to the Salt/Gila Confluence, twenty 

miles to Jointhead and an estimated 5 miles to Phoenix Canal. Sources: Google 
Earth, ANSAC 2005, pg 27 and USGS, pg 50. 
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for at least two miles, or 3) use the canals. Choice 3 seems to have been 

the favorite. 

 Burch (June 1885) 

As discussed in the Upper Salt River section earlier in this chapter, 

the Burch trip did have major problems on the Upper Salt River. This trip is 

probably the same trip as the Meadows trip. The trip started on June 2, 

1885.52 They arrived on June 4, 1885.53 The trip is reported to have taken 

six days.54 June 2 to June 4 is three days maximum. Different destinations 

(Phoenix or Tempe) are reported in the news articles.55 The Burch party 

must have used a canal because the trip occurred in June and no flood is 

recorded in June 1885.56 It is very unlikely that the Burch trip used the Salt 

River in segment 6. As discussed in the Upper Salt River section on the 

Burch trip earlier in this chapter, the newspaper reporting of the Burch trip is 

pretty bad. The trip was a failure and did not occur in segment 6. 

Spaulding (December 1888)  

The Spaulding trip is the one canoeing event that actually failed to 

meet Fuller's criteria of no deaths. The death occurred when the two 

individuals were lifting their canoe over the brush Mesa Diversion Dam, 

                                                      
52Arizona Gazette June 3, 1895. 
53Arizona Gazette June 5, 1895. 
54Arizona Gazette June 5, 1895. 
55CH2M Hill, pgs 3-21 and 3-22. 
56Durrenberger and Ingram, pg 4. 
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which was below the Arizona Diversion Dam, and a gun accidentally went 

off. I do not feel that this death was a canoe failure due to water depth but it 

was a canoe failure caused by the existence of a brush diversion dam. 

Diversion dams below the Arizona Diversion Dam (i.e. on the Lower Salt) 

were brush dams and very similar in nature to a beaver dam. Brush dams 

and beaver dams are cut branches piled in such a way as to impact the 

flow of water. The difference lies in the existence of a canal to remove the 

water. A beaver dam usually has water near the top; a diversion dam has 

sand and silt deposits near the top. In Spaulding’s case, the canoe was 

having its cargo removed to enable Spaulding and his companion to lift the 

canoe over the brush diversion dam. It is important to note that Spaulding’s 

team did not try to drag the canoe over the brush diversion dam as modern 

day recreational canoeers do over beaver dams. If Spaulding’s team was 

carrying a commercial cargo in addition to their personal supplies, the 

commercial cargo would also have to be unloaded and reloaded. The 

commercial materials being transferred would be a significant hindrance if, 

as the Chapter VII discussion on beaver dams points out, there were 

numerous beaver dams on the route. 

The other problem with the Spaulding historical example of canoeing 

is that Spaulding covered a very short portion of the Salt River. Spaulding’s 

team left Fort McDowell and ended the trip at the Mesa Canal Diversion 
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Dam. This canoe trip was a distance of 13 miles, 8 miles on the Verde57 

and five on the Salt.58  

The Spaulding trip occurred in December 1988. The flow at Arizona 

Dam varied from a low of 1,665 cfs to a high of 43,489 cfs with a mean of 

6,698 cfs.59 The upper limit for normal flows is slightly under 3,000 cfs. The 

trip very probably did not occur during normal flow. The Spaulding trip did 

not prove navigability. 

Sykes (1890s)  

This is a non-contemporaneous account of a trip that may have 

occurred at some time during a winter of an unknown year. We know as 

documented in the next two entries for J.K. Day, that there were many days 

with flows well in excess of normal flow. Sykes’ canoe trip was purely 

recreational; they had to carry or drag the boat over dry reaches and also 

capsized the boat.60 The trip does not prove navigability. 

J.K. Day (1892) 

This is based on an article that has problems. First, the two Day 

brothers left on September 1, 1891 and arrived in Yuma on March 27, 1892 

on a trip reported as being almost 6 months instead of the almost 7 months 

                                                      
57ANSAC 2005, pg 27.  
58ANSAC 2005, pg 6 and USGS 1897, pg 51. 
59USGS 1897, pg 37. 
60ANSAC 2014a, pg 197-198. 
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those dates suggest. The article indicates they arrived in Yuma with a large 

quantity of beaver and otter. Their boat was small. The amount of supplies 

a typical trapper carried with them was impressive.  

Each man's equipment generally included a rifle with an extra 
lock, one hundred flints, twenty-five pounds of powder, one 
hundred pounds of lead, a powder horn, a double shot bag, a 
butcher or skinning knife, a tomahawk or shingling hatchet and 
several traps....61 
 

It is true that guns had improved by the 1890s but, if anything, the large 

amount of ammunition would have weighed more due to their casing than 

the individual components listed above. Given that the Day brothers would 

have each carried all that along with some food, camping supplies and their 

furs, it becomes pretty obvious that at some point these "'trappers appear to 

have waded or walked' through the river, dragging their boats rather than 

floating them, ..."62. Such a trip has "no bearing on navigability".63 There are 

additional reasons to believe the Day brothers did not ride in the boats. The 

language in the article about the Salt River only says they entered the Salt 

River. It does not talk about the trip through the Salt River and for good 

reason. The Salt River would have had many dry spots and perhaps some 

puddles in that time period. The estimated maximum daily flow for the first 

month of the trip (September 1891) on the Verde River was 1,231 cfs. The 

                                                      
61Davis, Jr., pg 6. 
62Montana Decision, pg 22. 
63Montana Decision, pg 22. 
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next six months had flows varying from about 800 cfs maximum to under 

500 cfs minimum.64 These flows are based on data at the head of the 

Lower Salt River Valley, i.e. Arizona Dam. Some of these values were 

estimated from flows in 1900 by the USGS. According to Judge Kent in the 

Kent Decree, diversions were pretty much a free for all. "[T]here was no 

effective attempt to enforce it [the Kibbey Decree] or to distribute water 

according to its terms." 65 When the Day Brothers got to the Arizona Dam, 

the Arizona Canal could take at least 1000 cfs of the flow66 and the brand 

new Crosscut Canal that tied the rest of the north side listed in the Kent 

Decree to diversions made at Arizona Dam could take an additional 375 

cfs. The decreed demand, if it were enforced, was 1,632 cfs on the north 

side alone.67 If any water was returned to the river by the Arizona Canal at 

its wasteway, the water still had to get by the Highland Canal (capacity 100 

cfs), the Mesa City Canal (175 cfs), the Tempe Canal (114 cfs), and the San 

Francisco Canal (52 cfs).68 These canals had at least 441 cfs capacity and 

                                                      
64Davis, A.P., pg 14, 27. 
65Kent Decree, pg 6.  
66USGS 1897, pg 51. The reason I say at least is that 1000cfs was the initial 

capacity. In 1889 the Crosscut Canal was built (375 cfs capacity ) (also USGS 1897, pg 
51) that connected the Arizona Canal to the Grand Canal, the Salt River Canal and the 
Maricopa Canal. 

67Kent Decree, table 10 converted from miner's inches to cfs at 40 miner's 
inches per cfs. This did not include the "B" rights that may have been farming in 1891-2.  

68USGS 1897, pg 51-53. 

Gookin 35



 

had a decreed demand of 1,218 cfs as of 1891.69 With only 500 to 800 cfs 

available before any diversions happened, and an ability to divert two to 

three times that amount of water, what water is left for floating the boat? 

The Day brothers traveled during the winter months. Why do I believe 

the canal companies would divert all the water in the river? There are very 

good reasons to divert in the winter. In the Salt River, many crops such as 

vegetables and grains do best through the winter months. Farmers would 

have also had alfalfa or other hay crops that just love water. Finally, there 

was leaching of salts and banking the water in the ground when they could 

get it, so that the soil would start the growing season wet. The USGS 

estimated in a study for building dams on the upstream rivers that the 

demand for water in the months of November to February was 55% of the 

demand in the peak months of May and June.70 The total Decree demand 

was 2,850 cfs. With a 55% winter demand, that indicates a water 

requirement of about 1,500 cfs (rounded down) or almost twice the flow 

available on the best day. The Salt River was probably muddy to dry in 

most spots. More likely than wading or walking through the river, the Day 

brothers took the canals. J.K. Day and his brother did not navigate the Salt 

River in 1892. 

                                                      
69Kent Decree, table 10 converted from miner's inches to cfs at 40 miner's 

inches per cfs. This did not include the "B" rights that may have been farming in 1891-2. 
70Davis, A. P., pg 31. 
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J.K. Day-(Unknown) 

I changed the dates in this heading to unknown because, when you 

read the article all we know is that Mr. Day, with or without his brother or 

other people, left in unknown years, unknown months, and traveled on 

unknown days arrived in Yuma on unknown dates taking rivers or canals or 

walking or possibly navigating the rivers. Assuming, Fuller's assumption 

that Day did the trips in the four immediately preceding winters, then Day 

was lucky in that the 1888-1889 winter had mean flows of 6,698 cfs in 

December, 5,947 cfs in January, 8,745 cfs in March and 3,975 in 

April.71There were many, many days when the flows were greater than the 

approximately 3,000 cfs Fuller indicates for the upper limit of the "ordinary 

and natural flows" .72 In March, the minimum flow for the month was over 

3,000 cfs. The winter of 1889-90 had average monthly flows far in excess 

of 3,000 cfs and a February maximum of 143,288 cfs.73 The winter of 1890 

to 1891 had average monthly flows over 3,000 cfs beginning in November 

and going through February.74 March and April are not recorded. All of the 

above floods were from snowmelt not monsoons. That means they rose 

and fell comparatively slowly and gave the Day brothers plenty of 

                                                      
71USGS 1897, pg 37. 
72Fuller 2015b, slide 228. 
73USGS 1897, pg 37. 
74USGS 1897, pg 37. 
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opportunity to pick nice high flow days for their transit. The other trip 

supposedly occurred in the winter of 1887-1888. We have no flow records 

for that period. The rain gage at Fort Apache in the upper end of the 

watershed suggests there were significant periods of high flow. Beginning 

in September 1887, the monthly rainfalls were 2.23 inches, October 0.55 

inches, November 1.83 inches, December 0.57 inches. In 1888, January 

rainfall was 1.42 inches, February 1.83 inches, and March 2.92 inches.75 

The information is too sparse to prove anything.  

Robinson (1893) 

The report is supposedly an account of Robinson's trip. The source is 

unknown since Robinson was shot to death after reaching the Colorado 

River. This trip occurred in an unknown month of 1893 from an unknown 

point in Phoenix using an unknown type of boat with an unknown cargo. 

The trip is being retold 16 years later by an author whose apparent source 

is somebody from Guaymas who was told by the sole survivor. How the 

story got back to the newspaper reporter in Bisbee is unknown. This trip 

demonstrates nothing regarding navigability. 

Adams & Evans (January 20 to February 17, 1895) 

                                                      
75USGS 1897, pg. 23. 
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This report is unclear as to where on the Salt River it started. January 

and February are not months of low flow as indicated by Fuller.76 According 

to Fuller, the average flow in January and February are the 4th and 3rd 

wettest months generally. However, we do have maximum minimum and 

mean flows for those two months in 1895. January 1895 had a maximum 

flow of 46,806 cfs on the Salt River alone and 33,000 cfs on the Verde. The 

sum of the two rivers had an average flow of 9427 cfs. The minimum flow 

was 1271 cfs. February 1895 had a maximum flow of 9897 cfs and average 

flow of 3061 cfs. The minimum flow was 951 cfs.77 January and February 

1895 were a very wet two months with many of the flows in the flood range. 

The source documents referenced by Fuller have not been disclosed. 

Without seeing the source documents, I can conclude that best they can 

demonstrate is that you can navigate during floods.  

Gentry & Cox (January 1889) 

This trip was obviously at a very high flow. The report says the river 

was flowing at 15 mph78 (22 feet per second). This occurred in January 

1889. The maximum flow that month was 23,456 cfs. The mean flow was 

                                                      
76Fuller 2015b, slide 185. 
77Davis, A. P., pg 15 and 27. 
78CH2MHill, pg 3-22. 
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4590 cfs. The minimum flow was 1,565 cfs.79 Again, this demonstrates that 

you can navigate during a very high flow or flood. 

Advertisement (May 1905) 

As Fuller points out in this summary, we have no knowledge of 

whether or not anything happened.  

USRS (December 1905) 

This voyage was shipwrecked twice. Fuller acknowledges it to be a 

failure. 

Shively (March 1905)  

This trip may have occurred in March 1905 apparently on or right 

after the 24th (the article's date) and before the 29th.80 The reason I say 

"may have occurred" is that the article seemed tongue in cheek. On the 

days of the trip, the measured flows of the Salt River at Roosevelt varied 

from 9,895 cfs to 6,000 cfs. On the Verde, the flows at the Fort McDowell 

gage varied from 5,594 cfs to 2,770 cfs. The flows of the Gila at Dome were 

from 16,000 cfs to 9,500 cfs.81These flows are far greater than the ordinary 

flow. . Some of the letter from Shively that was reprinted by the newspaper 

was hard to understand.82 Apparently, on day one, Shively’s ship was 

                                                      
79Davis, A.P., pg 15 and 27. 
80CH2MHill, pg 23. 
81Murphy and others, pg 44, 46-47. 
82The Arizona Republican April 3, 1905.  
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partially submerged for part of the time. "The captain reported having 

encountered rough water and for a time the boat was semi-submarine." 83 

After that start the boat capsized, one of the two boatmen nearly drowned 

and they lost "most all".84 The flows were not ordinary. The trip did not 

succeed. 

Rains (April 1909) 

Some kids stole a boat in late April 1909. They went joy riding on a 

stolen boat for a total of 9 miles over two days fighting "shoals and 

rapids."85 Fuller calls it travel, it should be classified as recreational, criminal 

recreational, but recreational. We do not have flow records for 1909 but 

April is, on average, the second wettest month of the year. The trip was 

recreational and it did not go far enough to be a "commercial reality" if it 

wasn't recreational. 

Selly (1909) 

Fuller admits that we have no idea what was done with the boats. He 

also is not sure where this boat builder was. 

Thorpe & Crawford (June 1910) 

                                                      
83The Arizona Republican March 29, 1905. 
80The Arizona Republican April 3, 1905. 
85The Arizona Republican April, 29, 1909. 
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Thorpe & Crawford turned off at Arizona Dam and used the canals for 

reach 6. It is wrong to consider this trip for reach 6. Other issues with the 

account are presented above when discussing segments 1-5. 

Ensign and Scott (June 1919) 

Claiming that segment 6 was navigated is wrong. Granite Reef Dam 

was built by 1919 and Ensign and Scott floated down the Arizona Canal86 

which diverted from the Granite Reef Dam. Ensign and Scott did not boat 

down segment 6 of the Salt River. Other issues with the account are 

presented above when discussing segments 1-5. 

                                                      
86Fuller 2015b, slides 196, 197. 
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III. SUSCEPTIBLE OF NAVIGATION 

There are two components to the navigability doctrine (for title 

purposes). These are: was it navigated or was it susceptible of being 

navigated. As chapter II discussed, there is no evidence that the Salt River 

was successfully navigated under the standards set by the Courts. The 

second component is was it susceptible of navigation? The Utah Decision 

expanded on this second component. The Utah Decision decided that if it 

can be demonstrated that there was no need to navigate the river, then the 

lack of historic navigation does not prove or disprove navigability. This rule 

simplifies to: was there a reason to conduct trade and would that trade 

have been facilitated by a water route? In the Utah Decision, the reason 

navigation was not undertaken in some areas was that there was nobody 

there with whom to trade.  

Mr. Fuller asserts numerous reasons why people did not trade on the 

Salt River. I am grouping Fuller’s reasons into the following categories. 

A. Navigation was not needed 

B.  Navigation occurred but was not reported 

C. There were too few people for navigation to occur 

D. Too many problems with the river to navigate it 
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E.  Other 

A.  NAVIGATION WAS NOT NEEDED 

Fuller states that it is "[f]aulty [l]ogic [to assume that] [i]f the river was 

navigable people would have regularly boated it."1 Fuller goes on to explain 

that trains provided a cheaper, faster, and safer way to travel.2 The 

effectiveness of the trains really does not enter into this legal/factual 

situation. The Arizona Appellate Decision wants us to look at the river before 

the river has been significantly impacted by diversions. On the Salt River, the 

major diversion dam that caused significant impacts was, on the lower Salt 

River (segment 6), the construction of the Arizona Diversion Dam. The Arizona 

Diversion Dam was built in the early 1880s. The Arizona Diversion Dam was 

the first diversion dam that could dry up the river and was a big reason that the 

first adjudication of water rights on the Salt River (the Kibbey Decision) 

occurred. Therefore, we should limit our discussion of trade to the period 

before the 1880s on the Lower Salt River (segment 6).  

Prior to the railroad, there were three ways to trade or travel; walk, use 

an animal (horse, mule, etc.), or use a boat. The Hohokam and early Pimas 

did not have the horse and walked. By the time the Anglo-Americans arrived, 

                                                      
1Fuller 2015a, slide 68. 
2Fuller 2015a, slide 71. 
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there was animal power to ride or to pull wagons. The Anglo-Americans used 

animal power.  

There were good reasons to use boats instead of animal power IF the 

Salt River had been navigable.  

In 1800, the only practical way to travel and trade across long 
distances was along the nation’s natural waterways. As a result, 
settlement clung to the nation’s coasts and rivers. A few roads 
connected major cities, but travel on them was difficult and time 
consuming.3 
 
Wagons were an inferior alternative to boats. This had already been 

established in the Eastern United States. The cost of wagon transport was so 

high that the state of New York dug a 363 mile canal (the Erie Canal). "For 

eight years of wet, heat, and cold, they felled trees and excavated, mostly by 

hand and animal power, mile after mile."4 The Erie Canal was 4 feet deep and 

40 feet wide. Before the Erie Canal was built, it cost 27.5 cents per ton per 

mile by wagon. Afterwards, going by barge, it cost 1.6 cents per ton mile. The 

transit time to traverse the route of the Erie Canal went from 45 days before 

the canal was started to 5 days after it was done.5 After the Erie Canal there 

was an entire network of canals constructed for navigation. 

                                                      
3America on the Move.  
4Erie Canalway National Heritage Corridor.  
5Ulvog. 
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On the Colorado River, it was realized in the early 1850s that boats were 

a superior option. A boat could "carry more to the post in twenty-four hours 

than a hundred wagons could transport in a week".6 In the early 1860s 

Johnson's steamers did a bonanza business carrying men and 
supplies to all the new mines opened up along the river and in the 
interior. He secured a virtual monopoly on the trade, for even 
though two new wagon roads were opened across the desert from 
Los Angeles, the overland teamsters demanded $250 a ton, while 
Johnson could land freight from San Francisco for less than half 
that price.7  
 
As shown on Figure III-1 there were several locations where forts were 

located that required supplies. Although references are easily found to ships 

that came down the Pacific Coast, around the Baja of California, and up the 

Colorado River to supply military posts on the Colorado River, there are no 

records indicating that the forts in the Salt River Watershed were supplied by 

river deliveries.8 Shipping was available on the Colorado River since 1852.9 

Figure III-2 shows the numerous ports on the Colorado River and the absence 

of ports on the rest of the rivers in Arizona. Despite the ease of heading east 

along a navigable river, the Army found that: 

... [t]ravel inland from the [Colorado] river still required a difficult 
and time-consuming journey by horse or stagecoach, one made 
worse by the poor condition of the few existing roads.10 

                                                      
6Lingenfelter, pg 8. 
7Lingenfelter, pg 37. 
8Walker and Bufkin, map 39.  
9Lingenfelter, pg 9. 
10Pry and Andersen, pg 14. 
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The railroad provided, what the Gila River and its tributaries never did, 

sustainable commercial transport that “laid the groundwork for the 

development of Arizona’s modern economy.”11
 

The alternative to boating in Arizona, before the 1880s, was walking or 

animal-pulled wagons. Fuller indicates that the railroad arrived in Arizona in 

187112. In actuality, the first railroad to enter Arizona was in 1877.13 In 1877, 

the Southern Pacific Railroad came from the Pacific Coast and ended at 

Yuma. As the railroad was extended from Yuma, it followed the Gila River until 

it turned to the south to serve Tucson. Railroad service to Phoenix did not 

occur until 1887.14 In 1887, therefore, the train could have preempted trade on 

the Salt River. By the early 1880s, the flows of the Salt River had been badly 

depleted anyway.  

One other factor that proves the need for transportation along the Gila 

River is how the territory expanded once the railroads arrived. 

The arrival of the railroad truly opened southern Arizona. Intensive 
farming and ranching, and substantial new city and town 
development date to the completion of the railroad. It provided a 
way to ship out agricultural and mining products, and to bring in 
imported foodstuffs and finished products which formerly had been 

                                                      
11Pry and Andersen, pg 20. 
12Fuller 2015a, slide 63. 
13Walker and Bufkin, maps and pgs 46 and 47. Also Pry and Andersen, pg 19. 
14Walker and Bufkin, slides 46 and 47. Also Pry and Andersen, pg 20. 
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subject to hideously expensive and always uncertain overland 
freighting.15 
 
When the Railroad reached Yuma, the people in the Lower Salt River 

Valley (segment 6) had even more reason to ship goods down the Salt River. 

In 1877, Yuma, which had been a port city since the 1850s, was now tied into 

an even cheaper method of shipping, the railroad. So did they start building 

boats, or improve the river for navigation on the Salt River? No.  

In 1877, with the Southern Pacific poised to enter the Territory at 
Yuma, Arizona legislators finally brought the Territorial government 
into the road-building business. The Territory’s first project was a 
wagon road between Phoenix and Globe. ...16 

 
Globe is located about 30 miles from the Salt River. If the Salt River was 

navigable, you would have expected boats to be used to transport the supplies 

and products. You would have further expected the Territorial government to 

spend its money on improving the Salt River for boats and building the much 

shorter road from the Salt River to Globe. To get goods from Phoenix to Yuma 

"...Maricopa County sold $15,000 in bonds to pay for the construction of 

wagon roads from Phoenix to several destinations. This included ... a road to 

Yuma... ."17  

 

                                                      
15Berry and Marmaduke, pg 235-236. 
16Pry and Andersen, pg 20. 
17Pry and Andersen, pg 22. 
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Again, if the Salt River was navigable, the money would have been better 

spent on boats and improvements on the Salt River. In both cases, the 

government entity did not fund navigation but funded roads. 

Since the railroad paralleled much of the Gila River, it would have been 

an easy thing to get off the train at some point on the Gila River, hop on a 

commercial boat and go to Phoenix IF the Gila and Salt Rivers were 

navigable. Instead, the railroad passengers got off at the closest stop (to 

Phoenix), which was Maricopa, and rode a stagecoach for 35 miles north to 

Phoenix.18 

It is not faulty logic to indicate that people would boat a navigable river. 

In addition to the cost advantages, people generally would have preferred 

boats. The descriptions of what it was like to drive a wagon over the early so 

called roads were awful. 

One Army wife who took the road [the General Crook Trail] soon 
after its opening, Martha Summerhayes, vividly recalled the 
experience many years later: “For miles and miles the so-called 
road was nothing but a clearing, and we were pitched and jerked 
from side to side of the ambulance as we struck large rocks or 
tree-stumps; in some steep places, logs were chained to the rear 
of the ambulance, to keep it from pitching forward onto the backs 
of the mules.”19 
 

B.  NAVIGATION OCCURRED BUT WAS NOT REPORTED 

                                                      
18Pry and Andersen, pg 20. 
19Pry and Andersen, pg 19. 
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There is a lot more to a newspaper than news. Newspapers carry 

advertisements. If the Salt River had been a "highway of commerce", there 

would have been advertisements for travel by boat. On the Colorado River 

below the Black Canyon, there is a lot of evidence and records available to 

demonstrate the navigability of the Colorado River. Mr. Lingenfelter wrote 

an entire book on it.20 In Lingenfelter's book, he shows a sampling of the 

advertisements that newspapers carried, announcing rates and the location 

of their booking offices.21 

C. THERE WERE TOO FEW PEOPLE FOR NAVIGATION TO OCCUR 

The basic gist of this argument is that there were an insufficient number 

of people to know how to build a boat22, or know how to pilot a boat.23 There 

are four problems with that. The first problem is that the development of Yuma 

and the Colorado River shows that river navigation occurs with a very small 

population. The second problem is the existence of Yuma. The third problem is 

that the people had boats and used them during floods, which is one of the 

trickiest times to float a boat and survive. Finally, we know the U.S. Census 

populations did not report all the people. 

                                                      
20Lingenfelter. 
21Lingenfelter, pg 57, 59, 79, 98. 
22Fuller 2015a, slide 63, 69. 
23Fuller 2015a, slide 69. 
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After the United States acquired control of the Colorado River, the U.S. 

Army sent troops to the Colorado River Valley to exert military control over the 

area. "In mid-November 1852 the first Colorado steamboat was finally 

launched on the muddy waters."24  

The populations living along the banks of the Colorado River can only be 

estimated. In 1850, California had one county, San Diego County, which 

bordered on the Colorado River. San Diego County had 798 people.25 The 

San Diego County population included the people located on the Pacific Coast 

in and around the natural port that became San Diego. Arizona had no census 

coverage in1850.26 In the 1850s "...Arizona had very few residents who were 

not Native Americans and hardly anything that passed for an economy."27 

Given the very low population, how did the commercial navigation of the 

Colorado River occur? Fuller in 1998 provided us the answer "getting supplies 

in ore [sic] out and supplying the forts offered new opportunities for boating 

entrepreneurs"28 i.e. they moved there. In 1864-5, central Arizona went 

through a similar process of establishing forts on the Gila River and its 

tributaries. The difference was that despite the pristine nature of the Salt River 

at that time, the Army used wagons instead of boats to ship the goods. 
                                                      
24Lingenfelter, pg 9. 
25U.S. Department of Commerce, pg 21. 
26U.S. Department of Commerce, pg 15. 
27Pry and Andersen, pg 11. 
28Stantech, pg 24. 
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The second problem with this theory of too few people for navigation is 

the existence of Yuma. Yuma is located at the junction of the Gila River and 

Colorado River. "Yuma was the chief port from which supplies were hauled by 

wagon to all of Arizona south of the Gila and Salt rivers."29 As a port city, Yuma 

would have had the people who knew how to build and pilot ships on Western 

rivers. If boat production was required elsewhere, the product could be 

imported by sea. If the Lower Gila and the Lower Salt were navigable, the 

boating entrepreneurs of Yuma would have built or acquired the boat and 

navigated it up to the Phoenix area. 

The third problem of too few people for navigation is that people had 

boats and did use them particularly during floods. Fuller stated in 1998, "... 

they [boats] were clearly available for use when needed in situations such as 

flood rescue, ..."30  

Finally, up until 1890, U.S. Census values did not include Native 

Americans.31 While the Indians were counted in the 1890 census, the census 

had two problems. The 1890 census included only some of the Indian 

Reservations and those values, which in 1890 were 28,623, were left out of 

the county populations.32 The Pimas and Maricopas had large populations 

                                                      
29Walker and Bufkin, pg 39. 
30Stantech, pg 25.  
31U. S. Department of Commerce. Bureau of the Census, pg. vi. 
32U. S. Department of Commerce. Bureau of the Census, pg. 14. 
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until the starving decade of 1895 to 1904. As far back as 1858, the Pima-

Maricopa population was 4,117 people, far more than the population of Yuma 

when navigation started there.33  

D. TOO MANY PROBLEMS WITH THE RIVER TO NAVIGATE IT 

Fuller indicates that the "Flow depth", "Cost", and "Speed of Travel"34 

were problems. I agree, but if the river is too shallow or they could not beat 

out the cost and speed of wagons, then it indicates the river was non-

navigable. Fuller indicates that the boat won't carry the goods that are 

needed or you can't risk capsizing.35 If there are no goods that can be 

carried in a specific boat, then the entrepreneur should be using a different 

boat. If no boat was available to carry any type of cargo, then the river was 

non-navigable. Fuller indicates that "[g]oing upstream is too much work or 

expense."36 This is discussed in Chapter IV. Succinctly put, you need to 

use a raft that can be destroyed at the downstream end. 

E. OTHER 

Several other reasons were mentioned that might have a bearing on 

vacationing at certain times of the year "It’s too cold." etc.37. That is true for 

                                                      
33Russell, pg. 21. 
34Fuller 2015a, slide 68. 
35Fuller 2015a, slide 70. 
36Fuller 2015a, slide 70. 
37Fuller 2015a, slide 69. 
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many recreational activities. The answer is you make your money or take 

your trip on the good days. 
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IV. MODERN RECREATIONAL BOATING 

Evidence has been presented by the pro-navigability parties of 

current-day recreational boating on the various rivers as proof that portions 

of the rivers would have been navigable at Statehood. This concept was 

discussed by the United States Supreme Court in its Montana PPL 

decision. The standard set by the U.S. Supreme Court is that the reliance 

on such evidence was wrong "as a matter of law". The U. S. Supreme 

Court did indicate however that: 

[a]t a minimum, therefore, the party seeking to use present-day 
evidence for title purposes must show: (1) the watercraft are 
meaningfully similar to those in customary use for trade and 
travel at the time of statehood; and (2) the river's post 
statehood condition is not materially different from its physical 
condition at statehood.1  
 

This chapter addresses the first criteria presented by the U.S. Supreme 

Court. 

In 1996, Fuller asserted that modern recreational boating, due to 

changes in modern materials and improved durability, allowed areas to be 

boated that could not have been boated in 1912. 

Commercial recreational rafting started in the 1930s, but 
developed in the 1970s, on the Colorado River (especially 
upstream in Utah) and later on the Salt, Gila, and Verde Rivers. 
                                                            
1Montana Decision, pg 22-23. 
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The development of durable small boats - plastic, fiberglass 
and other modem types of canoes and kayaks, inflatable boats 
for single paddlers and for groups - all contributed to the rising 
popularity of river running in Arizona especially on rivers not 
previously considered boatable, or boatable only very rarely 
because of low water [italics added].2 
 
Fuller had more than his own opinion to rely on. The Arizona State 

Parks, quoted by Fuller, stated: 

There is a bit of revolution in river running going on in the state 
that makes it hard to give definitive information. Boaters who 
aren't content to resign themselves to a few days of fun per 
year on most of the state's rivers have started using durable 
plastic canoes and single person inflatables to run them at 
levels well below what in the past has been considered 
boatable. These seemingly stubborn individuals may end up 
dragging their boats over a riffle too shallow to float once in a 
while but to pay that small inconvenience for the reward of a 
day in the river is well worth it in their eyes.3 
 
Fuller further stated: 

When determining boatability, the intended kind of boat and 
purpose need to be considered. A river that is boatable by a 
neoprene raft or fiberglass canoe may not be boatable by 
wooden rowboats, for example.4 

 

Certain aspects of each type of watercraft, their materials, the legal 

standards of navigability, the characteristics of the River, and other factors 

can be considered best on a watercraft by watercraft category. I have 

broken the watercraft discussions into the following categories: 

 A. Wood Rafts 
                                                            
2Stantech, pg 32.  
3Stantech, pg 36. 
4Stantech, pg 33. 
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 B. Inflatables 

 C. Canoes  

 D. Rowboats 

A. WOOD RAFTS 

When I refer to wood rafts, I am including flatboats and skiffs in the 

term wood rafts. Wood rafts’ distinguishing characteristic is that this water 

craft makes one-way commerce possible on some rivers. The basic 

concept of one-way commerce is briefly discussed in the "Defenders" 

decisions when the Arizona Appellate Court found that a statutory 

presumption requiring two-way travel was not supported by the Case law.5  

As a matter of historic fact, other rivers have been used for one-way 

commerce with certain types of rafts. The one-way approach is to build a 

watercraft that is so cheap that it is feasible to load the watercraft up with 

goods, float downstream, sell your goods, destroy the boat, sell the boat for 

firewood (or whatever you can), and return to the point of beginning by an 

alternative method (such as walking). Fuller points out how the "Sweep 

Scows" were used in this manner on the Salmon River.6 

While allowing one-way commerce, rafts also have significant 

disadvantages. Since they are built to be destroyed at the downstream end, 

                                                            
5Arizona Appellate Court, Feb 13, 2001, paragraphs 32 and 33. 
6Fuller 2014c, slides 9-10. 
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the structural integrity is usually weaker than other water conveyances. 

Rafts are also not streamlined vehicles and have a limited control. I have 

tried to come up with an authoritative definition of what differentiates a 

wooden raft from a wooden boat. I did not find an authoritative one but as 

one boater put it "One [the boat] goes pretty much where YOU want and 

the other [the raft] goes pretty much where IT wants." As Fuller states in 

discussing rafts "these boats are difficult to control".7 

This lack of control and structural strength makes the raft highly 

susceptible to natural obstacles. Fuller indicates that barges (a type of raft 

that is intended to be pushed or pulled by a separate boat) cannot handle 

rapids.8 Fuller shows at slide 78 what he means by a barge.9 Barges are 

modern metal boats. If barges cannot survive rapids, then I believe it safe 

to say wooden rafts couldn't either.  

Wood rafts would hit a major problem with beaver dams. Modern 

canoes can slide over the top of them. Old canoes could with some time 

and effort be portaged around beaver dams. Wood rafts are very heavy. 

Wood rafts do not have open frames but are solid wood.  

                                                            
7Fuller 2014c, slide 31. 
8Fuller 2014c, slide 79. 
9Fuller 2014c, slide 78. 
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In the navigability presentations, there has been no evidence that I 

have found that indicates that wood rafts are being used in modern day 

recreation. The early uses were generally failures. There are certainly a lot 

of inflatable rafts used today but not wooden. Inflatables are discussed in 

the following section. 

B.  INFLATABLES 

The inflatable boat or inflatable raft was not practicable at Statehood. 

At that time, synthetic rubber was unknown. Rubber had been known for a 

considerable length of time and was used for pontoon bridges as far back 

as the 1800s. Pontoon bridges are not the same as boating. A pontoon 

bridge is built by finding a spot where the criteria for that bridge are met, 

floating the boats across, tying them together, and placing a road (wood 

planks or metal constructions) on top of them. Pontoon bridges do not face 

the hazards of navigating a river and are essentially a ferry. Pontoon 

bridges do not carry commerce up and down the river but, like a ferry, 

across the river. 

In the evidence presented to support this option of inflatables, the 

primary reliance is on advertisements. There are three reasons to doubt the 

reliability of advertisements. First, is that they are advertisements with 
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unsupported claims and brief testimonials. There is no technical data 

provided.  

Second is the inflatable rafts are made of rubber and the ads do not 

show black rafts. Rubber went through a major technological advance in 

1904 when it was discovered that adding carbon black to the rubber made 

dramatic changes to the strengths of the rubber. Prior to the production of 

carbon black laced rubber, rubber was white. If you look at very early 

pictures of tires, they were white. When the carbon black was added, the 

rubber becomes black. 

Carbon black is the predominant reinforcing filler used in rubber 
compounds, and it is required to impart the necessary durability 
and strength to these products for longer lifetime and greatly 
improved performance. Carbon Black distributes and absorbs 
stress applied to a rubber component and improves its tensile 
strength, tear strength and abrasion resistance.10  

 

The difference carbon black made was tremendous. "... [A]dding 

about 50% by weight of carbon black increases the road-wear abrasion of 

the produced tire by as much as 100 fold and improves the tensile strength 

of the tire by as much as 1008%. For the uninitiated, the tensile strength is 

the amount of force needed to pull something to its breaking or bursting 

point."11 The concept of reinforcing rubber with carbon black was 

                                                            
10Aditya Birla Group.  
11Hiskey. 
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discovered in 1904.12 This does not mean that rubber boats with carbon 

black were instantly available prior to 1912. It takes a while to go from 

discovery, to validating the discovery, patenting the discovery, to financing, 

designing the production process, building the production facilities, then 

production, and finally marketing. There are certainly additional steps that I 

missed. Based on the advertising, it appears that the Carbon Black Rubber 

Rafts must have been available sometime after Statehood. 

The third reason to doubt the reliability of advertisements was 

production problems. 

Around 1900 the advances of rubber manufacturing made it 
possible to build more durable rubber inflatable boats. But 
these crude craft had inherent defects and they tended to split 
at the seams and folds due to less than optimal manufacturing 
of the rubber.13  
 

"[T]hese [inflatable ] boats were awkward, difficult to maneuver, and 

not very durable...."14 Even after carbon black was applied to inflatable 

rafts, rafts required numerous additional developments before it really 

became a reliable alternative after World War II.15 Fuller explained that the 

                                                            
12Rubber Division American Chemical Society, item 82.  
13Hoops, pg 4. 
14Stantech, pg 32. 
15Hoops, pg 5-7. 

Gookin 64



 

"[u]se of inflatables, however, did not become common until the 

development of artificial rubber in the 1940s."16 

In researching the Internet, it is easy to find inflatable boating being 

used today. The materials that have permitted this are due to a century of 

research and development and are generally made from synthetic 

materials that can take the rigors of river boating.  

When you compare the modern inflatable to earlier boats made 
of cotton and natural rubber you find that you are looking at an 
entirely different animal.17  
 

I found no examples of inflatables being used on the Gila River and its 

tributaries near the time of Statehood or before Statehood.  

C. CANOES 

The canoe has been presented as the answer to the problems of 

navigability. Fuller and others have testified to navigating the Gila, the 

Upper and Lower Salt, the Verde, and the San Pedro Rivers in modern 

times. The two types of craft used are the modern rafts, discussed above, 

and the canoe. The pro-navigability parties claim that canoes could have 

navigated the virgin flow rivers with similar success since the only 

difference is durability. This difference is then ignored.  

                                                            
16Stantech, pg 22. 
17Hubbard, pg 28. It is necessary to use the table of contents on the website and 

select page 28 from the table of contents. 
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Durability is one of the most critical aspects to be considered. The 

United States Forest Service in the 1995 navigability hearings presented 

photos18 showing what happens to canoes that lack the sufficient durability 

to navigate the waters in question.  

Fuller knows the materials make a major difference. In his 1998 

report, Fuller has a table listing "Boat types in Arizona before 1913". In the 

column entitled "Primary Historic Uses in and Near Arizona," Fuller stated 

that canoes were for "Lakes and calm rivers for fishing, recreation, travel."19 

The difference in durability between then and now has been dramatic. 

In my Santa Cruz navigability report, I pointed out the tremendous 

difference between the strengths of wood and fiberglass.20 Fuller, in 1998, 

stated that fiberglass made the Verde, Gila and Salt, popular.21 Yet even 

this advance does not always provide the strength needed (Figure IV-1). 

Other types of canoe have been suggested. 

1. Aluminum 

In 1998, Fuller stated that the aluminum canoe was invented in the 

late 1940's.22 A few aluminum boats, not canoes, were built in the early 

1900s for use in the ocean but they fell victim to several problems. First, 
                                                            
18U. S. Department of Agriculture. Forest Service. Photos. 
19Stantech, pg 31. 
20Gookin 2014a, chapter 7 page 2. 
21Stantech, pg 28. 
22Stantech, Appendix B-3 under "Canoe". 
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Fiberglass Canoes  Figure IV-1               Source: USDA 
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aluminum cost 35% more than steel.23 A second problem occurred when 

the boats were placed in salt water; aluminum boats suffered from "severe 

corrosion in salt water"24. Although I could not find any sources that 

indicated that this problem also existed in fresh water, it was because I 

could not find any evidence of aluminum canoes being used in fresh water 

at all, in or before 1912. Corrosion is a phenomenon that occurs in all 

water, fresh or salt. “Small metal boats, unlike tankers and container ships, 

are not designed with an appreciable corrosion allowance."25 Cathodic 

protection is necessary even in steel water pipes for municipal water 

supplies. Third, the state of the production process at that time was such 

that "[i]mperfect manufacturing processes and a lack of understanding of all 

aluminum properties and capabilities hampered wide dissemination of this 

metal in shipbuilding."26  

The aluminum canoe was very tough. "Aircraft Technology has given 

canoeists nearly indestructible canoes ... ."27 The tensile yield strength of 

aluminum is 40,000 psi.28 Like fiberglass, aluminum canoes cannot always 

meet the requirements of the Upper Salt River (Figure IV-2).  

                                                            
23UC RUSAL, sheet 45. 
24UC RUSAL, sheet 45. 
25Kasten Marine Design, Articles page. 
26UC RUSAL, sheet 45. 
27All About Canoes. Aluminum Canoes.  
28ASM. 
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Aluminum Canoe   Figure IV-2        Source USDA 
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Aluminum canoes were invented and introduced by Grumman 

Industries using technology from World War II. 

The Grumman was the first true recreational canoe. It's 
maintenance-free, stable, user-friendly and relatively cheap.29 
 
2. Canvas 

There are several instances where Fuller provides pictures of canvas 

canoes that are used for ferrying or very localized fishing. There is a market 

for canvas although it has been subordinated to newer materials such as 

Royalex discussed below. Simply looking at pictures of the near Statehood 

canvas canoes and canvas canoes today shows several differences. 

(Figure IV-3) The canvas canoes shown by Fuller were a canvas sack that 

was loosely attached to a frame that kept the canvas sack open for the 

user to sit in. The old canvas canoes obviously lack any hydrodynamic 

considerations and must've been very hard to maneuver. Canvas canoes 

today, hold a firm shape due to the use of differing chemical formulas. As 

the Wooden Canoe Heritage Association stated:  

One note about filler formulas. The materials that were used in 
the early 1900's may not be the same as materials with the 
same names today. In addition, canvas is certainly different 
today than it was in 1900, … . 30  
 

                                                            
29Mihell. 
30Miller. 
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Modern Canvas Canoe                                          Source: Old Town Canoe 
 
 
 
 
 

 
 
 
Old Canvas Canoe                                       Source: Fuller 2015a  Slide 149 
 
 

Figure IV-3 
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Fuller acknowledged the limitations of the Canvas Canoe back in 

1998 when he stated in his table of boats available that the canvas canoe 

that was listed in the Sears Catalog of 1910 was for "[h]unting in calm 

water".31 

3. Wood 

The wooden canoes of 1912 were different than most wood canoes 

today. The Sears catalog has been submitted to show that canoes were 

available for sale.32.Reading the text, it is apparent that all three are 

rowboats. Specifically, the boats come with oar locks. The middle picture, 

however, looks like a canoe. It is impossible to tell what the stern looks like 

on the right hand boat. Even if these boats are easily convertible to canoes, 

they are almost totally made from soft wood with two layers of paint 

providing the coating.  

Canoes made solely of wood are readily available in today's 
market. They are perhaps the most aesthetically appealing of 
all canoes, but, with looks, usually comes price. ... The time and 
expertise necessary to fashion wooden planks into a wooden 
hull is such that these boats are prohibitively expensive, not to 
mention fragile. Wood canoe building kits are available for 
ambitious home handy persons to build "stripper" canoes which 
are similar to the all-wood canoes of the past, except that the 
thin planks of cedar are covered with transparent layers of 
fiberglass. Though homemade strippers are cheaper than 

                                                            
31Stantech, pg 37. 
32Sears, Roebuck and Co., pg 934.  
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commercial ones, they are still fragile and suitable only for 
careful paddling in quiet water [italics added].33 
 
The Sears canoes were made out of cedar. This is a soft wood. As 

Fuller pointed out in his discussion of the rapids of the Grand Canyon: 

...they were constructed of lightweight cedar which was far too 
fragile for the Grand Canyon and some were even broken in 
transit before they reached the river.34 
 

But as the ASLD's exhibit points out, Mr. Baldwin who ran the whitewater  

tours for the Salt River stated, concerning the Salt River: 

You think of rafting in Arizona, and you think of going down the 
Colorado River through the Grand Canyon....But we've got 
something just as challenging ...in our own backyard.35 
 
The USDA Forest Service, who manages much of the Upper Salt 

River above the dams, explains the viability of boating in a wood or canvas 

boat.  

There are a relatively small number of days per year when the 
water level itself would have been suitable to allow a canvas, 
metal, or wooden boat to attempt to travel down this river, even 
if its gradient would have allowed it. The theoretical "window of 
opportunity" could occur in almost any month of the year, but it 
is impossible to predict and thus impossible to plan ahead for. 
There are entire years when the water never reaches those 
levels. The Salt River Project's streamflow gages also show 
that this river can go from a few hundred cubic feet per second 
(c.f.s.) to over 100,000 c.f.s. in a few short hours. To have been 
caught on this river making the required multi-day trip, while 

                                                            
33All About Canoes, Wood canoes. 
34Stantech, pg 27. 
35Bearden-Mason. 
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attempting to use this wild river as a highway of commerce, 
would have been disastrous. Luckily, there is no record that 
anyone was stupid enough to try such a trip during or before 
1912, nor for many years afterwards.36  
 
The Sears catalog shows the cost of boats ranging from 13 feet to 16 

feet.37 Reading the text of the catalog shows that they are boats although 

the middle picture sure looks like a canoe. The prices vary from $22.75 to 

$30.50 plus shipping. The Sears shipping cost is $23.2038 for shipping to 

Phoenix. Pinkerton in 1914 indicated that freight canoes were over 

eighteen foot.39 The cost for the 16 foot boat/canoe is, in today's dollars, is 

$1,282.40 The importance of this is that shipping by boats or canoes are not 

feasible or affordable if it is one-way only.  

Many sources agree that the wood canoes are fragile.  

Lightweight, wood, canvas, cedar strip, and birch bark canoes 
paddle like a dream, ... There [sic] hulls can be damaged very 
easily ... Unless you have a trust fund, or have headed up five 
internet startups that have IPO’ed, you probably are not going 
to take a natural material canoe into whitewater. These canoes 
are ideal for flat water touring, ... 41 
                                                            
36U.S. Department of Agriculture. Forest Service, pg 3. 
37Sears, Roebuck and Co., pg 934. 
38Sears Roebuck and Co., pg. 18. The Sears catalog page with the boats 
(pg. 934) says the "Freight Rate on Boats Is Four Times First Class". The 
biggest of the boats that looks like a canoe (the boat on the right) on page 
19 is 170 lbs. First Class to Phoenix is $2.90 per 100 lbs. (pg 19). First 
Class is for the 16 foot boat/canoe 170 pounds is $5.80. Four times First 
Class is $23.20. 
39Pinkerton, chapter 2, 3rd paragraph from the end. 
40I used a CPI calculator to inflate the price from 1913 to date. Apparently the 
CPI started in 1913. $53.70 in 1912/1913 is worth $1,282 today.  
41OutdoorPlaces.Com 
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Even though they are fragile today, wood canoes are stronger than 

they used to be.  

Wood ... has constantly been the least durable. On the other 
hand, modern-day canoe builders making use of wood to build 
their boats have access to scores of things that did not exist 
even 20 years ago. Water-tight epoxy films, varnishes, along 
with contemporary manufacturing methods have made today's 
canoes quicker, lighter in weight, plus more durable then [sic] 
ever previously.42 

 
4. Royalex 

After the development of the aluminum and the fiberglass canoes, the 

industry developed numerous alternatives. These alternatives were created 

for various reasons; cost, looks, durability, weight, handling ability, and 

some other reasons I probably did not find. I have not attempted to 

evaluate all the types of materials that now exist. One type of canoe 

deserves a detailed evaluation, the Royalex. A graphic of this material is 

displayed 

to the 

left.43 A 

Royalex 

canoe 

                                                            
42Brooks, item 3. 
43Old Town Canoe Co. 
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was used by Fuller44 to demonstrate the navigability of canoes on various 

portions of the rivers. 

Royalex is an exceptionally abrasion- and impact-resistant 
material that springs back from hard collisions. It provides 
excellent insulation from cold water, and is quiet to paddle. 
Royalex consists of a closed-cell foam core sandwiched 
between layers of ABS plastic, then topped off with a tough, 
vinyl skin.45  
 
The capabilities of Royalex are pretty amazing. One website, "The 

Mad River Canoe," is a retailer for many types of canoes. They have a 

frequently asked questions section in which they discuss the durability of 

Royalex. The bold capitalized portion of the following quotation is the 

"frequently asked question." 

ISN'T ROYALEX INDESTRUCTIBLE? WHY WOULD IT NEED A REPAIR? 

ABS Royalex® is an incredibly durable material but it is not 
indestructible. Back when Royalex® started to show up in 
canoes, it was nothing short of a revolutionary advance in 
canoe materials. Its functional durability put it in a class by itself 
compared to other available technologies of the time such as 
aluminum or fiberglass or wood. 
 
Canoe manufacturers could be forgiven if they got a little too 
carried away with this almost magical material. Images of 
canoes sailing off factory roofs or falling from airplanes and 
surviving contributed to the growth of Royalex®'s reputation for 
being "indestructible" [italics added]. 46 
 
                                                            
44ANSAC 2014b, Volume 1 pg 77. 
45REI. Consider the Materials > Royalex. 
46Mad River Canoe.  
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The Old Town Canoe Company also discusses Royalex's capabilities. 

Royalex's unique molecular configuration has much to do with 
resiliency: a Royalex canoe can be folded in half by a bridge 
abutment or boulder, and then return to its normal shape with 
minimum hull distortion. With its light weight, it is often the 
choice of recreational and whitewater enthusiasts [italics 
added].47 
 
The All About Canoes website, which is quoted above to the effect 

that wood canoes were fragile, states: "... these [Royalex] canoes can be 

bent, folded and generally abused with only minimal hull damage. ... they're 

nearly indestructible."48  

It is the characteristics of Royalex that permits users to traverse the 

whitewater so easily.  

A swamped Royalex canoe will often come through the 
toughest rapids unscathed and pop back into near-perfect 
shape even after being folded around a midstream boulder.49  
 

"Royalex is the choice for remote rivers and mean rapids, simply because 

no other material takes abuse so well."50 

Fuller needs to hold onto his Royalex canoe. A factory in Warsaw, 

Ind. that is the sole source for Royalex material is closing due to a buyout 

in 2013 by Avon Lake. An article in Plastics News reports: 

                                                            
47Old Town Canoe Co. 
48All About Canoes, Royalex canoes. 
49Jacobson, pg 40. 
50Jacobson, pg 40. 
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Whitewater adventurists are bemoaning the loss of Royalex, 
which has been used to make nearly indestructible multi-
laminated ABS and vinyl canoes for at least 40 years. Retailers 
are concerned about the sport losing moderately priced 
Royalex products that are popular with educated, entry-level 
canoers [italics added]. 51 
 
The one thing that is amazing, given the incredible durability of the 

Royalex, is that the Verde River was so rough that Fuller managed to break 

the seat in a Royalex canoe when he floated down the river.52 As the Mad 

River Canoes website indicates, Royalex is not indestructible, merely 

nearly so. This near indestructibility also provides an explanation as to how 

and why Fuller believes that rivers with class V rapids and waterfalls can be 

boated without portage. 

The failures and lack of use of canoes on the various rivers reinforces 

the conclusion that canoes were not a viable option before or around 

Statehood. The references to canoes that I could find in the exhibits are 

discussed next. 

5.  Historic Use of Canoes 

To demonstrate the practicality of using canoes in the Gila River and 

the Salt River, we should look to what the people did with canoes as far as 

commercial activities. In the Utah Case, the Special Master spends a 

                                                            
51Kavanaugh. 
52ANSAC 2014b, Volume 1 pg 96. 
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considerable time in discussing all the commercial activities and the boats 

that were used in the same time period.53 I tried to OCR the case to search 

and see if the Special Master thought canoes were used for commerce. For 

some reason most of the words would not OCR. Fortunately for me, Fuller 

did the work for me in 1998. Fuller listed the types of boats discussed by 

the Special Master twice.54 In both lists, canoes are not mentioned. 

In researching the use of canoes in Arizona prior to and around 

Statehood in the numerous exhibits submitted to ANSAC, I could only find 

7 instances in which canoes were alleged to be used anywhere for any 

purpose on the Gila River and its tributaries. These are the Hayden trip, the 

Spalding trip, and the Ensign Scott trip already discussed in chapter II. All 

three were unsuccessful. I found four other instances of canoe use on the 

Gila River and its tributaries during pre-Statehood times. I discuss these 

next. 

Pattie (San Pedro) Pattie did use a canoe to set traps and ferry 

across the San Pedro River. As already documented, this occurred during 

a flood period that was not an ordinary and natural condition. 

                                                            
53Gookin 2014a, Chapter 7 pgs 5-6. 
54Stantech, pg 23 and 42. 
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Boy in a Canoe In Fuller's PowerPoint, he shows a canoe being 

used by a boy in still water. There is no indication that it was used for 

anything but floating in still water.55 

Forts on the Verde River In Fuller's testimony on the Verde River, 

he pointed out that there were a couple of canoes used by the U.S. Army.56 

Rather than use the canoes to bring supplies, mail, or other materials from 

the Colorado River, up the Gila, Salt and Verde Rivers to the forts, the U.S. 

Army limited the use of canoes to ferrying across the Verde or Salt River 

and nearby fishing. I believe this is a very significant Anglo-American 

situation for the Salt and Lower Gila Rivers that occurred before Anglo-

American development, as suggested by the Arizona Appellate Court.  

Camp McDowell, which later was named Fort McDowell, was 

established near the junction of the Salt and Verde Rivers in 1865. In 

addition, there was Camp Clark founded in 1863, and Camp Lincoln 

founded in 1864. Fuller, in his testimony on the Verde River made the 

observation “I don't know how you could offer an opinion on navigability 

and not having looked at the river in person."57 Fuller has a valid point but 

rivers change. We cannot look at the rivers as they were in 1912 or anytime 

                                                            
55Fuller 2015b, pg 153. 
56Fuller 2014a, slides 110, 129. ANSAC 2014b, Volume 1 pg 145, 155. 
57ANSAC 2014b, Volume 1 pg 91. 
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prior. Looking at a river today does not tell us a lot about how it was a 

century before.  

The U.S. Army was on the site at the time and there was minimal 

human disturbance at the time. The first diversion on the Salt River was in 

1867 by which time the U.S. Army had a boat at the lower crossing of the 

Salt River for ferrying during floods.58 The U.S. Army chose to move the 

materials from the Colorado River up to Camp McDowell, later Fort 

McDowell, by wagon.59 The U.S. Army had already decided to ship the 

supplies from the West Coast around the Baja and up into the Colorado 

River. Further, the U.S. Army had considerable access to various types of 

boats and river pilots since the U.S. Army had just finished fighting the 

"War of the Rebellion" or as it is more commonly called the Civil War. The 

Civil War was fought on the major Southeastern Rivers using all kinds of 

river craft. The U.S. Army provided a canvas canoe to Fort McDowell for 

ferrying the Salt River during floods, apparently bringing the canvas canoe 

by wagon to the Fort. The U.S. Army apparently knew better than to 

navigate the Gila and Salt Rivers. 

Kentucky Canoes  

                                                            
58CH2MHill, pg iii. 
59CH2MHill, pg 3-1. 
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The Arizona State Land Department submits two brief articles about 

people going up the Salt River.60 Reading the context of the two articles it is 

pretty clear they are talking about the Salt River that exists in Kentucky. 

Canoes were not a "customary mode of trade and travel on water" on 

or before Statehood.  

D. ROWBOATS 

The modern rowboat has the same considerations as a canoe when it 

comes to materials i.e., the newer materials are better. "A river that is 

boatable by a neoprene raft or fiberglass canoe may not be boatable by 

wooden rowboats."61 The rowboat has a different design than a canoe. It is 

wider and less maneuverable. It generally needs at least two people, one to 

row and one to steer. The oars are locked into an oar lock; this requires 

more width than a canoe. According to modern recreational boating 

standards, a rowboat requires twice as much water depth as a canoe.62 

They are not even listed as an option for whitewater boating in modern 

times.63 Fuller, in his list of "Boat types in Arizona before 1913" indicated 

                                                            
60Evening Public Ledger and The Arizona Republican July 31, 1920. 
61Stantech, pg 33. 
62Cortell 1977a, pg 12 and Hyra pg. 3.  
63Cortell 1977a, pg 15-22. 
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that the "Primary Historic Uses in and Near Arizona" for rowboats was for 

"Lakes and calm rivers... . "64 

E.  CONCLUSION 

Modern canoes, boats, and rafts are not "meaningfully similar" to 

those in customary use for trade and travel at the time of Statehood. 

                                                            
64Stantech, pg 31. 
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V. GEOMORPHOLOGY 

Evidence of current day recreational boating on the various rivers has 

been presented by the pro-navigability parties as proof that portions of the 

rivers would have been navigable at Statehood. This concept was 

discussed by the United States Supreme Court in its Montana PPL 

decision. The standard set by the U. S. Supreme Court is that the reliance 

on such evidence was wrong "as a matter of law". The Court did indicate 

however that:  

[a]t a minimum, therefore, the party seeking to use present-day 
evidence for title purposes must show: (1) the watercraft are 
meaningfully similar to those in customary use for trade and 
travel at the time of statehood; and (2) the river's post 
statehood condition is not materially different from its physical 
condition at statehood.1  
 
The Arizona Appellate Court suggests that there is a single “natural 

state” that can be used for any period of time that humans are not present.2 

This chapter addresses the condition of the Salt River for the period in the 

early to mid 1800s suggested by the Arizona Appellate Court, the 1912 

condition, and the modern condition as discussed by the U.S. Supreme 

Court. 

                                                            
1Montana Decision, pg 22-23. 
2Arizona Appellate Decision, pg 28-29. 
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Rivers change, with or without humans. What the river was, before and 

during the Hohokam occupation, is different than what the river was in the 

early to middle 1800s. Neither of these is the same thing as what the river 

would have been in 1912 in its natural state nor its current state.  

Rivers are variable. Arizona rivers are more variable than most rivers. 

Mr. Hjalmarson pointed out that he would expect flows to be extreme and 

variable in predevelopment conditions. This was, from listening to the 

testimony, a very strong opinion and a correct opinion. As Hjalmarson pointed 

out: "A one-word description of Arizona rivers is variable." 3  

During the hearings on the Gila, San Pedro, and Santa Cruz Rivers, it 

was very important to recognize the distinction in time. Those rivers during the 

1700s to 1800s were different than they were in 1912. The rivers of the 1700s 

to 1800s were also different than the rivers in the 1500s. Those major changes 

occurred due to floods.  

On the Salt River, the time period is less important. The Salt River in 

1867 through 1939 remained in a very consistent braided condition.4 Before 

1867, we had very few observations due to the continuing conflict of the 

                                                            
3Gookin 2014a, chapter 6 pg 2. 
4See Appendix A. 
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Apaches versus the Pimas, Maricopas, United States Army and others. After 

1939, the Salt River was totally compromised by non-Indian development.5  

What caused the changes that did occur on the Salt River were the 

major floods. The first major recorded flood on the Salt River was in 

February 1890. The Salt River rose 17 feet6 

There were two more moderate floods on the Salt River between 1890 

and 1891. The next major flood on the Salt River was in February 1891 – a 

150,000 cfs7 flood flowed down the Verde River and into the Salt River. As a 

result “… the channels of both the Salt and Gila Rivers were changed in many 

places.”8 There were moderate floods on the Salt River in 1895 through 1898.9 

In January 1905 through December 1906, there was another period of 

multiple and major floods on the Salt River. For several months, the snow pack 

had been building until a rapid snowmelt10 occurred causing the flow below the 

Salt River/Gila River confluence to reach 115,000 cfs.11 In November 1905 

and August 1906, there were more floods on the Salt River. In November 

                                                            
5In 1939, Bartlett Dam had closed creating a totally regulated system. 
6Webb, Leake, and Turner, pg 315 
7Pope, Rigas, and Smith, pg 741.  
8Russell, pg 62 based on talking stick records. 
9Durrenberger and Ingram, pg 8-9. 
10Durrenberger and Ingram, pg 9-16. 
11Graf, pg 1089. 
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1906, a large snow pack developed followed by a large warm rain on 

December 1-4.12 The runoff may13 have been 200,000 cfs. 

The 1915-16 flood on the Salt River is significant because the flood 

would have also reworked the river channels. Since we are interested in the 

natural conditions as of Statehood, we need to consider channel data that 

occurs between 1906 and 1915. The natural channel of the Salt River as of 

1912 was created by the tremendous erosive and depositional power of the 

1905/6 floods. The river channels would have remained in that configuration 

until the 1915/6 events. After 1916, we do not know if the natural channel was 

reflective of the conditions as of 1912 or not. 

Of particular importance to the question of navigability is river braiding. 

While it is possible to navigate a braided river, it takes far more river flow than 

any of the experts or records suggest for the Gila or the Salt Rivers. The 

reason is explained by Osterkamp: 

[D]ownstream changes in discharge for these [braided] streams 
are accommodated totally by adjustments in channel width, not 
by changes in mean channel depth or water velocity... In other 
words, increases in discharge for braided streams do not result 
in increased channel depth, and because all flow (at normal 
discharge rates) remains in proximity to the wetted perimeter, 
                                                            
12Durrenberger and Ingram, pg 11. 
13The Graf table shows 200,000 cfs in a spot that would be consistent with 

1906. However, it appears to be mislabeled to be 1895. The amount is consistent 
with other flows in the Gila system specifically 190,000 cfs at Kelvin (USGS 
website) and the Verde River below Tangle Creek 65,000 cfs (Pope, Rigas, and 
Smith pg 743). 
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velocities also remain nearly constant in the downstream 
direction.14 

 
In simpler English, as more water comes in, the river leaves the lowest flow 

channel and enters a second low flow channel, and the river spreads and 

spreads. This river spreading continues until the overall channel that is 

hundreds or thousands of feet wide is totally covered. Only after that point can 

the depth of the river begin to significantly increase. This spreading 

characteristic of braided rivers is one of the major reasons the Hydraulic 

Geometry technique is not useful for the computation of stream depths. The 

Hydraulic Geometry technique assumes all flow is concentrated into one 

channel that holds all non-flood events. 

There was considerable confusion in the Gila River navigability hearings 

over the terms, low flow channel, compound channel and braided channel. A 

braided channel has multiple channels. Fuller refers to a quotation I used in 

my Gila report from the 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.15 
 

                                                            
14Osterkamp 1980, pg 193. 
15Fuller 2015b, slide 21. Fuller made a minor mistake in his "Source" by 
citing to Waters & Ravesloot in my report. He got two footnotes in my Gila 
report mixed up. The quotation was from the US Army Corps of 
Engineers. 
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Fuller erroneously believes the Corps by using his term "compound 

channel" to mean that the braids only receive water during floods.  

As an engineer, I was taught that a compound channel is a channel 

with 2 or more "critical depths". As a hydrologist, I was taught that a 

compound channel is a channel that has different characteristics at 

different flow rates. For example, in the cross-section I derived from the 

Olberg Plane table topographic survey (made right after Statehood), the 

Salt River is a single meandering low flow channel (the first channel to 

carry water) for the first three inches of depth. As the river rises to 4 inches, 

a new channel begins to flow and the river is braided. As the river 

continues to rise the two channels unite and the water begins to spread 

laterally until it hits the embankments. At that point, the river is a straight 

channel. When the embankments are overtopped, you probably have 

reached flood stage on the river.16 Figure V-1 compares Fuller’s cross-

section to the cross-section presented in the same Corps report as the 

quotation. The Corps cross-section is described by the Corps as a very 

common river configuration for perennial rivers in the Southwest (see 

                                                            
16The term flood stage is a political/factual term that means that the water 
surface has risen high enough that the water begins to damage human 
developments. 
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Figure V-1). The Corps presents a picture (Figure V-2) that shows what 

they think a compound channel looks like.  

The Corps cross-section and photo show what their definition is. The 

critical aspect, which the Corps cross-section and photo makes clear, is 

that as more water flows in the channel, the river primarily widens rather 

than deepens. It would take a lot of water to get the mean depth to three 

feet as defined in the Utah Decision.  

Further, when a river has two active channels, it does not follow that one 

will always be consistently the deepest. While the river elevations of the two 

channels must match immediately before the split and after the split what 

happens in the two (or more) channels in-between can vary dramatically. 

In accordance with the directions from the Supreme Court, and the 

Appellate Court, I have broken the river configuration into three periods; 

Predevelopment, Statehood, and Current. 

A.  PREDEVELOPMENT 

The Arizona Appellate Court indicated that records before the impact of 

the non-Indians on the Salt River may be indicative of the condition at the time 

of Statehood. The Pimas individually, and later the Pimas and the Maricopas 

jointly, controlled the Salt River Valley for hundreds of years. In the 1700s, the 

influx of the Apaches into the area forced the Pimas and Maricopas to 
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consolidate into larger groups generally along the Gila River. The Salt River 

area did not become Apache territory but primarily became a "no man's land" 

between the warring parties. As such, the Salt River area was generally 

uninhabited, except near its confluence with the Gila River. By 1867, the Salt 

River was mostly abandoned, had acquired and/or maintained its then natural 

state - that is braided. In this region, navigation of a braided stream requires 

far more water than the Salt River could ordinarily provide. 

The entire length of the Lower Salt River was surveyed in the 1860s by 

the Government Land Office from the current day location (approximately) of 

Granite Reef Dam to the junction with the Gila River. This survey occurred 

while the  first non-Indian canal on the Salt River was in the process of being 

constructed. The survey plats of this survey are contained in Appendix A. 

Approximately 80% of the Lower Salt River was braided before the Anglo- 

Americans developed the area. Usually there were two channels, although on 

occasion there could be three or more channels. This is the best evidence 

available of the Salt River's condition before Anglo-American occupation. 

B.  STATEHOOD 

The second period is the Salt River condition as of 1912. There are 

three sources of information concerning this second period. These are the 

Quadrangle maps by the USGS, the post 1860s surveys by the GLO, and the 
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Olberg Survey. Appendix A shows excerpts from these maps with excerpts 

from the Fairchild aerial surveys of the mid 1930s.17 On the Lower Salt River, 

the Fairchild photos were taken in 1937. Although flows had been dramatically 

reduced, the Lower Salt River was still a live river in 1937 due to the 

unregulated inflow of the Verde River. This provides us with a good opportunity 

to see what very low flow looked like in the Lower Salt River.  

C. CURRENT 

Finally, there is the modern condition. The upstream area of the Salt 

River is heavily dammed. The Lower Salt has been channelized, mined for 

sand and gravel, bridged, and had a lake installed. There are numerous other 

changes that make it totally different than it was at the time of Statehood. 

There are two areas along the Salt River today where boating can occur 

(except when there is a major flood down the River). The first area is the 

Tempe Town Lake which is created by artificial inflatable dams and imported 

water from the Central Arizona Project. The second area where boating can 

occur along the Salt River is near the Salt's confluence with the Gila. The 91st 

Ave treatment plant releases a slowly varying flow that has created a single 

channel river that has considerable development and is becoming the Tres 

                                                            
17The Fairchild Aerial Survey was the first significant aerial mapping in Arizona. 

Aerial images obtained from the Maricopa County Flood Control District website, 
gis.maricopa.gov/MapApp/GIO/AerialHistorical/index.html 
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Rios Wetlands Project. Currently, the Tres Rios area is heavily infested with a 

non-native tree called salt cedar or Tamarisk. Salt cedar is very aggressive, 

and, given a good groundwater supply, grows fast and thick. If the navigability 

decision is based on what was the “natural” condition as of 1912, then what 

actually existed on the Lower Salt River in 1912, was the “natural” condition.  
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VI.   COMPUTED DEPTH OF FLOW 

As discussed in chapters II and III, the Lower Salt River was not 

navigated despite a historic need to do so. This appears to meet the test 

required by the Utah Decision for the Lower Salt River to be declared non-

navigable. The Arizona Appellate Court laid out its understanding of what 

makes the susceptibility aspect to become relevant to the issue of 

navigability:  

... {B}ut, where conditions of exploration and settlement explain 
the infrequency or limited nature of such use, the susceptibility 
to use as a highway of commerce may still be satisfactorily 
proved.1  
 
This chapter assumes that the exploration and settlement discussed 

in Chapter III of this report and from other evidence causes ANSAC to 

conclude that the conditions and settlement were such that theoretical 

susceptibility is relevant. Based on that assumption, this chapter answers 

the question of why the Lower Salt River was not susceptible to navigation 

and examines four specific elements of that navigation question. 

To compute the depth of water in the Lower Salt River, I need 

information concerning four variables.  

 Flow (Q) 
                                                      
1Arizona Appellate Decision, pg 30. 
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 Longitudinal slope of the channel (S) 

 Channel shape 

a. Cross-sectional area (A) 

b. Wetted perimeter (P) 

 Roughness factor (n)  

The flows (designated Q) are discussed in part A Flow. Longitudinal 

slope and the channel shape factors of cross-sectional area and wetted 

perimeter are discussed in part B Survey. The roughness factor is 

discussed in part C Soils. These are the variables necessary to solve the 

Manning’s Equation for depth. Part D Depth discusses the depth of flow 

needed to determine whether the water was sufficiently deep that it could 

have, hypothetically (ignoring any obstacles), provided a "highway of 

commerce" on the Salt River. 

A.  FLOW 

The Arizona Appellate Court indicates that the flow value must be 

under virgin or undeveloped conditions. This section discusses those flows. 

1.  Above the Salt/Gila Confluence 

The river flow above the Salt/Gila confluence was discussed in some 

detail in my report on the Gila River. In that analysis, I determined the flows 

just above the Salt/Gila confluence on the Gila River and just below the 
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Salt/Gila confluence. The Salt River flow just above the Salt/Gila confluence 

is, by the engineering law of the conservation of mass,2 equal to the flow 

determined by subtracting the Gila River flow above the confluence from 

the Gila River flow below the confluence. The resulting value represents the 

surface flows leaving segment 6b of the Lower Salt River.  

The Salt River flow immediately above the confluence is higher than 

the upstream flows of the Salt River along the Gila River Indian Reservation 

(Reservation).3 To be conservative, I am using the flow immediately above 

the Salt-Gila confluence for the entirety of the Salt River along the 

Reservation. 

I conclude the virgin flows in the Salt River along the Reservation to 

be: 

 Mean  1760 cfs 

 Median   581 cfs 

                                                      
2The engineering law of the conservation of mass says that mass is neither 

created nor destroyed. In hydrology, this concept is also called a water budget. There are 
more technical exceptions to this whole concept but none apply here. 

3The Gila Reservation Indian Reservation boundary is the middle of the Salt 
River. The location of the middle of the Salt River and hence the Reservation's boundary 
is being negotiated. Depending on where this boundary ends up, and where the Salt 
River channels were when the various flows occurred, the entire flow, none of the flow, or 
anything in between might have occurred on the Reservation. I am using the 
phraseology along the Reservation to mean the entire Salt River in Township 1 North 
Range 1 East G&SRB&M. 
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 Low      86 cfs4 

2.  Below the Salt/Verde Confluence. 

In my report on the Gila River, I found it necessary to compute the 

virgin flow of the Salt River at Granite Reef Dam. The virgin flow of the Salt 

River at Granite Reef Dam is virtually the same as the Salt/Verde 

confluence. I concluded the virgin flows of the Salt River at Granite Reef 

Dam to be: 

Mean  1965.3 cfs 

 Median   791.0 cfs 

 Low    296.0 cfs5 

3.  The Old Mill Ave Bridge 

Segment 6a was the subject of a groundwater study by the USGS 

that initially used data from early historic sources and then from a 

groundwater computer model.6 Based on the early historic data, the water 

lost by the flowing river in segment 6a was 52.5 cfs (38,000 acre-feet per 

year).7 This loss rate would vary based on flows, sedimentation, vegetation, 

temperature and numerous other factors. As the Salt River neared the 

                                                      
4Based on subtracting the flows from above the Salt-Gila Confluence (Gookin 

Hydrology, P.L.C. 2014b, Chapter II pg 12-13) from Below Confluence (Gookin 
Hydrology, P.L.C. 2014b, Chapter II pg 13). 

5Gookin Hydrology, P.L.C. 2014b, Appendix A pg. 1. 
6Thomsen and Porcello, generally. 
7Thomsen and Porcello, pg 18. 
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bedrock barrier underlying the current day Old Mill Ave Bridge, the 

groundwater from the basin was thought to have returned 34.5 cfs (25,000 

acre-feet per year) to surface flow8 Since there was a very large 

groundwater basin receiving and discharging water, the return to surface 

flow would be virtually constant. As is discussed next, these early historic 

values along the Lower Salt River were found to be significantly different 

than pre-development values.  

One issue during the hearing on the Gila River that seemed to create 

considerable confusion was the concept that before significant groundwater 

pumping, the use of water for irrigation normally increases the base flow of 

the river from which it comes. When farmers irrigate, some of the water 

diverted is consumed by evaporation or by the plants (called transpiration). 

However, some of the water seeps down into the groundwater and raises 

the groundwater. In early times, before the large storage dams or 

groundwater pumps, the amount of water consumed by the irrigation 

process as evaporation and transpiration was considerably lower than 

today's crops. However, the diversions were often as high or higher.  

Today, a farmer can usually schedule a water delivery or turn on a 

groundwater pump whenever it is deemed best for the crop. A farmer of the 

                                                      
8Thomsen and Porcello, pg 13. 
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late 1800s and the early 1900s did not have that ability and would generally 

divert water whenever they could, before and during an irrigation season, in 

order to ensure that water would remain available in the soil for the plants. 

Major portions of those diversions would percolate down into the 

groundwater. This additional groundwater would cause the groundwater 

table to rise. In the early 1900s, groundwater levels had risen to the point 

that Tempe was waterlogging or as it is more commonly called, becoming a 

swamp. As the groundwater level rises, the amount of discharge from the 

groundwater at points of outflow (i.e. baseflow) increases.  

After the USGS developed their groundwater model, they discovered 

that the early historic flows that they had thought were representative of the 

pre-development condition9 were "...corrupted by irrigation return flow 

resulting from canal leakage and irrigation techniques."10 This corruption of 

the data would lead to about a 60 percent variance in the amount of 

groundwater returning to the river.11 The simulated river losses due to 

groundwater in segment 6a were 27.2 cfs (19,700 acre-feet per year).12 

This rate of loss would vary from time period to time period. The 

groundwater contribution to base flow at the outflow of segment 6a was, 

                                                      
9Thomsen and Porcello, pg 13. 
10Thomsen and Porcello, pg 27. 
11Thomsen and Porcello, pg 28. 
12Thomsen and Porcello, pg 1. 
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according to the USGS model,13.5 cfs (9,800 acre-feet per year).13 The 

difference between the early development and the pre development was 

due to the increase in the water tables, and hence the baseflow, by 

irrigation. 

B. SURVEY 

The same plane table survey that I used for the Middle Gila River in 

my Gila River report covered the westerly portion of segment 6b of the 

Lower Salt River. I derived the cross-section along with the information for 

the cross-sectional area, the wetted perimeter, and the slope from that 

plane table survey. The relevant portion of the survey is in Appendix A. 

C. SOILS 

The primary factor that affects the Manning's "n" in the low flow 

channels is the soil type. Vegetation, which is a huge factor on the 

floodplain is not present or at most minimally present in the channel. The 

only source of information on the soils at the site of the cross-section of the 

Lower Salt River in segment 6b was the soils survey by Thomas Means 

published in 1900. Means’ description of the soils in the Salt River was that: 

[t]he material is almost entirely gravel and sand mixed in a 
heterogeneous mass, ... [o]f a similar class are the low islands 
in the stream channels.14 

                                                      
13Thomsen and Porcello, pg 1. 
14Means, pg 295. 
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Examination of the field notes from the Harrington 1919 survey of T1N R1E 

provided no information as to what the soils in the bottom of the Salt River 

were. The flood plains on the Lower Salt River were often described and 

the descriptions were consistent with Means' soil survey. 

The variable for roughness of the channel (n) reflects numerous 

factors. These are generally soil, vegetation, and obstacles. There are 

several ways to pick Manning's "n". It is critical to remember that what we 

are looking for in this analysis is the flow within the channels for what is 

termed ordinary flow. This limits this analysis to no more than the daily 

average flow.15 An ordinary flow channel usually has little to no vegetation. 

In fact, one of the primary determinants of the limits of the “ordinary high-

water mark” is the area swept clean of vegetation. If the river channel had 

significant vegetation in the low flow channel(s), the vegetation would 

interfere with navigation. Obstacles are addressed separately in chapter 

VII.  

This leaves us to discuss the Manning's "n" for a gravel and sand 

mixed channel bed. To eliminate the controversy, I have run computations 

for the minimum and the maximum "n" values of gravel and sand flow 
                                                      
15I am not denying that navigation can take place in the flows above the 

average flow. After subtracting the period of flood flows and recognizing the fact that 
the natural mean average flow is only exceeded about 20-25% of the time, there is 
such a small window left that it, by itself, does not suffice to meet the "ordinary" test. 
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channels using values from Hjalmarson's Maricopa County Flood Control 

Book16 of 0.025 and 0.030 (see Figure VI-1). I believe that .030 is a bit low 

and think .035 if more indicative of gravel and sand channels. Fuller in his 

analysis17 states "a composite Mannings’[sic] roughness coefficient of 

0.045 was selected to represent gravelly sand beds, with possible dune 

and ripple bed forms, and channel bank and floodplain vegetation."18 I do 

not agree that dune and ripple bed forms or floodplain vegetation would be 

relevant to the ordinary flow channel(s). There are no dune and ripple bed 

forms in a gravel and sand riverbed except at very high flows. The gravel 

and sand channel is what was observed at the time by Soil Scientist 

Means. The use of an artificially high Manning's "n" caused the depths to 

be overstated by Fuller. The results of all four values of "n" discussed are 

shown in Figure VI-2. 

Using Manning's Equation, I computed the water elevation that would 

have occurred at various flows on the Lower Salt River.19 This cross-section 

is presented as Figure VI-3 based on the values using Manning's "n" of 

.035. Figure VI-2 shows the resulting maximum and mean depths, widths, 

and velocities for all four Manning's "n" along the Lower Salt River segment 

                                                      
16Thomsen and Hjalmarson, pg 16-17, 60-61, 84-85. 

        17CH2MHill, pg 7-22. 
18CH2MHill, pg 7-22. 
19I solved the equation using the section factor technique. 
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6b. All the computations indicate that a boat that only needs 6 inches could, 

based only on depth, float the Salt River. A boat that requires 3 feet could 

only float the Salt River during extra-ordinary flows. 

D.  DEPTH 

The question arises as to what is required for a commercial boat to 

travel on a river. This was discussed in considerable detail in my Gila River 

report where I concluded, based primarily on the Utah Decision, that a river 

should have a mean average depth of three feet or more to meet the test of 

navigability. 

The pro-navigability parties have been claiming that 6 inches or less 

constitute navigable waters. Fuller, in 1998, explained that there is 

considerable disagreement. 

Charts are available which indicate minimum width and depth 
for various kinds of boats, but there is little agreement on the 
actual figures.20  
 

Not only is the navigable depth dependent on the type of boat, it is also 

dependent on what you carry in it. As Fuller pointed out, "[w]ith two 

paddlers and some goods, a canoe can sink 6" deeper than with one 

paddler and a few supplies."21 Fuller indicates that a canoe can carry 500 

                                                      
20Stantech, pg 36. 
21Stantech, pg 37.  
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lbs of cargo.22 If that value is true and one person and supplies (estimated 

at 200lbs) adds 6 inches then 500 lbs would add 15 inches to the 12 inches 

the two people require for a total of 27 inches. Fuller states that: 

[d]raw is a good indication of required depth, but not equivalent 
to it, as the needs of the paddler must be considered as well as 
the ability to avoid rocks on the bottom.23  
 

The U.S. Army Corps of Engineers indicates that draw be limited to 75% of 

channel depth.24 This means that Fuller's required depth for a highway of 

commerce using a modern recreational canoe is three feet. 25 

Fuller presents depths for 3 flow rates (277, 1230, and 2,957 cfs) in 

his 2015 PowerPoint on the Lower Salt River.26 For those flow rates, he 

indicates the depths 0.8, 5.3, and >6 foot depths respectively. The depths 

for those flows according to Fuller's rating curve27 are 1.7, 4.2, and >6 feet.  

Fuller’s PowerPoint presents maximum depths. The Utah Decision 

uses mean depth which can be calculated for the data on Fuller’s 

PowerPoint slide28 for the first two values. 

  

                                                      
22Fuller 2015a, slide 71. 
23Stantech, pg 37. 
24U.S. Army Corps of Engineers 1980, pg 4-2. 
2512 inches + 15 inches = 27 inches/0.75 =36 inches= 3 feet. This load would 

          probably sink the canoe. 
26Fuller 2015b, slide 238. 
27CH2MHill, pg 7-24, see also Fuller 2015b, slide 235. 
28Mean Depth = Flow / (Width*Velocity) 
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Flow PPT Table 
Max Depth 

PPT 
Rating Curve  

Max Depth 

Computed 
Mean Depth 

277 0.8 1.8 0.8 
1230 5.3 4.2 2.0 
2957 >6 >6 ?? 

 

In a 1996 report, Fuller prepared several cross-sections, including the 

one presented in the 2015 PowerPoint, for the Salt River and presented the 

"Average Hydraulic Characteristics"29. These average hydraulic 

characteristics show the flow, maximum depth, and mean depth30  

 

Flow Maximum Depth 
Mean 
Depth 

20 0.3 < 0.1 
        300 1.4    1.1 
      1400 3.2    2.1 

 

The values shown immediately above represent the average of the 

cross-sections. Although the flows in the two tables are not the same, you 

would expect that the PowerPoint cross-section's maximum depth at 1230 

cfs (shown as either 5.3 or 4.2 feet) should be less than the average of the 

cross-sections' maximum depths at 1400 cfs. Yet the average is only 3.2 

feet. In 1996, Fuller concluded from his rating curve analysis that 
                                                      
29CH2MHill pg 7-26.  
30Mean Depth is calculated by me. 
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"[m]aximum depths generally range between one and five feet."31 This 

means that the PowerPoint slide and the rating curve chosen for display by 

Fuller in his PowerPoint is for a better than average cross-section. Using 

the value of 1230 cfs and checking all the rating curves in Fuller's Appendix 

D32, it is obvious that Fuller is presenting his best (deepest) case cross-

section as being representative of the entire river. Four of the six cross-

sections in Appendix D come in at a maximum depth that is less than three 

feet. Fuller should be presenting the worst (shallowest) case cross-section. 

I examined the rating curves shown by Fuller in his Appendix D.33 

The rating curves have one fundamental problem. In each case, the cross-

section shows that Fuller assumed that only one channel is being used.34 

That is probably true for the very very low flows. The maps used by Fuller 

for this study do show one active channel. Those maps were for 1902. By 

1902, all but the very high flows were being diverted. All that was left was a 

residual trickle. Assuming one channel during median and mean flows is 

often incorrect. The second channel in most cases would be flowing during 

median and mean flows. Cross-section 1 (which is located near to my 

cross-section) and cross-section 5, in particular, show that the two low flow 

                                                      
31CH2MHill, pg 7-22, 7-25. 

         32CH2MHill. Appendix D 
33CH2MHill.  
34CH2MHill, Appendix D cross-sections. 
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channels have equal or nearly equal depth bottoms.35 I know that in the 

cross-section 1, the Salt River channels join and divide again repeatedly. 

This would cause the flows to enter both channels. By assuming 1 channel, 

the flow depth computed by Fuller becomes significantly overstated. 

The flow in the Lower Salt River was well below the three foot mean 

depth needed for navigation. The Utah Decision used mean depth as its 

criteria. The Lower Salt River segment 6b is clearly not navigable.  

                                                      
35CH2MHill, pg 7-26. Figure 17. 
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VII.  OTHER BARRIERS TO NAVIGATION 

The use of Manning’s Equation as described in chapter VI did not consider 

obstacles. Simply computing a water depth does not prove the susceptibility of a 

river to navigation. As Mr. Fuller has explained:  

Obstacles include boulders, overhanging branches, beaver 
dams, sand bars or man-made obstacles such as dams or barbed 
wire fences. Some of these obstacles are more of a problem at 
some times of year than others....Boulders that are fully 
submerged by plenty of water can be avoided, while boulders 
emerging from the water can lead to crashes.[emphasis added]1
 

 

Obstacles can, and often do, exist in the natural state. Four types of 

obstacles existed; they were floods, marshes, beaver dams, and rapids. Each is 

discussed below. 

A.  FLOODS 

One of the aspects of floods in the Southwest is that they are very rapid, 

very violent, come without warning, and carry a tremendous amount of debris 

with them. In short, floods are dangerous to watercraft, cars, and people. As the 

USGS observed concerning the Gila and Salt River in their 1889-1890 Annual 

Report: 

These floods are of the most destructive and violent character; the 
rate at which the water rises and increased in amount is 
astonishingly rapid, … . For instance, in an ordinary flood, the Salt 

1Stantech, p.37. 
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River, the principal tributary of the Gila, has risen in about three 
hours from 500 second-feet to 30,000 second-feet, falling again 
almost as rapidly, so that they average for the day or for two or 
three days would not be more than 10,000 or perhaps 5,000 
second-feet. From this it will be recognized that the onsite of such 
a flood is terrific. Coming without warning, it catches up logs and 
bowlders [sic] in the bed, undermines the banks, and tearing out 
trees and cutting sand-bars is loaded with this mass of sand, 
gravel, and driftwood – most formidable weapons for destruction... 
. [italics added].2

 
 

The USGS in the 1890-91 annual report stated: 

These streams fluctuate greatly, being at times subject to sudden 
floods, … when they often sweep up bridges, dams, and canal 
head works, ... .3

 
 

The USGS went on to state “The floods of the Upper Gila and its 

tributaries [the Salt River was one of the tributaries listed] are usually short and 

violent,...”.4

In the Sixteenth Annual Report in 1894-95, the USGS discussed the 

Gila, Salt and Verde Rivers and said: 

  

…but these floods occur at such irregular intervals and come with 
such violence...5
 

  

The Special Master in the Utah Decision, in his analysis of the 

navigability of the rivers, considered the issue of “variations in flow and rapidity 

2Fuller 2003b, pg IV-42.  
3Fuller 2003b, pg IV-42. 
4Fuller 2003b, pg IV-42. 
5Fuller 2003b, pg IV-46. 
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of variations.”6 The Utah Special Master concluded that flow variations in the 

rivers he was considering were not sufficient to preclude navigability. However, 

the floods that the Utah Special Master considered7

The Utah Special Master concluded, based primarily on the fact that 

people had successfully navigated the rivers that the change in the velocities 

and stage of the river did not effectively deter navigation and that floods were 

not an obstacle to successfully using most of the rivers as a highway of 

commerce. This cannot be said of the Salt River. The changes on the Salt 

River are more dramatic and have a greater potential for destruction of boats. 

The people in the Salt River Valley did not use the Salt River as a highway of 

commerce. 

 had slower rises and 

slower falls than the Gila or Salt Rivers due in part to the large areas that they 

drain. 

B.  MARSHES 

As I documented in my 2003 statement, the west end of the 

Reservation, including the Salt River along the boundary in T1N R1E was 

marsh land.8

6Warren pg 169.  

 To the extent that marsh land invaded the channels, the marshes 

would be difficult to impossible to traverse by boat.  

7Warren, pg 170.  
8Gookin Engineers 2003, pg 5. 
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C.  BEAVER 

There were earlier impacts along the Salt River due to non-farming 

related activities. One major activity was beaver trapping. If beaver trapping 

had not occurred, it would have been much harder to navigate the river. The 

first recorded trappers, the Pattie party, came in 1825 and numerous other 

beaver trapping parties occurred after that.  

Beaver dams would provide a significant obstacle to commerce up and 

down the Salt River. While traversing each individual dam would not constitute 

a major barrier, hundreds of them cumulatively would make commercial trade 

impracticable. The U.S. Supreme Court made the point that “Even if portage 

were to take travelers only one day, … it demonstrates the need to bypass the 

river segment, all because that part of the river is non-navigable.”9

The test must be, in my opinion, the extent to which those 
difficulties prevent persons from using the River by boats to attain 
the end or purpose which they seek, or, in other words, how far 
the bars prove an impediment to the practicable use of the Rivers 
in the commerce for which they are used or capable of being 
used.

 My logic of 

considering hundreds of small trips as making the river non-navigable is well 

explained by the Special Master in the Utah Decision, in which he was 

evaluating the problem of sand bars. The Special Master states: 

10

 
  

9Montana Decision pg 18. 
10Warren, pg 91-92. 
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I believe that hundreds of portages would “… prove an impediment to the 

practicable use of the Rivers.”  

We know that the trappers on the Salt River found considerable 

numbers of beaver and trapped them out of existence. There is one question; 

did the beavers build dams? 

There is no evidence that the beaver trappers used canoes on the Salt 

River. Evidence did exist for canoes on the "Beaver River" (the San Pedro 

River) and for the Colorado River. This is significant because it shows the 

chronicler did consider building water transport worth recording but did not 

record water transport on the Salt River.  

As indicated, all parties agree there were beaver. Further, we know 

there were beaver dams on the Salt and Verde Rivers. Goode P. Davis 

copied many paragraphs from an 1867 document by Ornithologist Coues 

that was published in the American Naturalist.11

"[the beaver] is found abundantly on all the streams of the 
Territory.... Particularly upon the Rio Salado [Salt River] and 
San Francisco [Verde River] as it is very abundant; and its 
dams occur, in some places, every few hundred yards"

 One portion of the copying 

reported that: 

12

 

 
[brackets in original]. 

11Davis Jr., G. P. 1982, pg 167. 
12Davis Jr., G. P. 1982, pg 172. 
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This is not surprising for three very good reasons to believe that the 

beaver did build dams. As is documented in chapter VI, the low flows of the 

Salt River are less than 3 feet deep. Numerous sources document that the 

beaver want/need to have a minimum of 3 feet of water year-round.13 If 

the beaver don't have the required water depth, beavers create the 

necessary depth by building dams. Fuller denies the existence of beaver 

dams stating that beavers don't build dams on major rivers. I checked the 

USGS records for what they defined as major rivers. The USGS used three 

different criteria: river length, drainage area, and average flow.14

The second reason to believe the beaver built dams in the area is the 

marshes that existed in the Salt/Gila confluence areas.

 The Salt 

River flunked all three criteria for being a major river. The Gila River 

qualified as being a major river, based on drainage area, but not on the 

other two criteria. 

15

13Ohmart and Anderson, pg 181. See also Andersen and Shafroth pg 334; and 
Shepherd and Golden.  

When beavers 

build a dam, it will, over time, fill with silt. The beaver will abandon the site 

and move to a new site. The silted pond becomes a marsh. Although 

14Kammerer. 
15Brawley-Chesworth and Conroy, pg 2. 
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marshes can occur for other reasons, it is an indicator that beaver dams 

may have been present in the area.16

The third reason to believe the beaver did build dams in the Salt/Gila 

confluence area is that the beaver are still building them in this area. The 

Gila River Indian Reservation northwestern boundary is, according to the 

Executive Orders that created this portion of the Reservation, to the middle 

of the Salt River. The North half

 

17 of the Salt River is being developed by a 

consortium of non-Indian governmental entities. The City of Phoenix18 has 

a sewage treatment plant at 91st Avenue that discharges into the Salt River 

near the Reservation boundary. For many reasons, the water has been 

used to create a marsh like area called the Tres Rios Wetlands Project in 

the northern half of the river. Although beaver were not introduced to this 

area, the beaver found the area anyway.19

16Brawley-Chesworth and Conroy, pg 2. 

 The beaver started building 

dams. At first the operators of Tres Rios were pleased, then problems 

arose and now the project is perplexed on how to limit them. Tres Rios has 

17I use the term "half" loosely. Given the highly changing nature of rivers, such a 
description requires the application of a complicated set of factual and legal principles to 
decide the exact boundary. This issue is the subject of negotiations that may result in a 
Congressional Solution defining the location of the boundary by an explicit metes and 
bounds description.  

18In conjunction with certain other Valley cities. 
19Brawley-Chesworth and Conroy, pg 1. 
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attempted to limit the beaver presence by non-lethal means.20

The entire experience on Tres Rios taught us some things and 

reinforced others. 

 State law 

prevents them from trapping and relocating the beaver. Therefore, Tres 

Rios, with the support of other interested agencies, began looking for other 

alternatives.  

We already knew that humans historically tended to kill beaver. 

Humans still do. It is currently illegal to do so but Tres Rios found that at 

one point in time the beaver disturbances abated to a degree. Based on 

Tres Rios interviews with locals who saw people shooting the beaver,21 

Tres Rios concluded that illegal hunting could be the significant factor in the 

abatement of beaver.22

We already knew that beaver do not use ephemeral or Intermittent 

streams. This explains why, for example, the reaches below where the 

Aqua Fria joins the Gila River do not have beaver dams  

 

While it was known that the beaver, in Arizona, liked cottonwoods 

and willows, we did not realize the extent of that preference. The area of 

the Salt/Gila confluence is heavily vegetated with Salt Cedar (aka 

20Taylor, Bergman, and Nolte, pg 44. 
21Brawley-Chesworth and Conroy, pg 3. 
22Nolte et. al., pg 78. 
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Tamarisk). There are numerous differing explanations as to how they got to 

this region, but all agree they are a non-native plant (in particular a 

phreatophyte, a plant that needs its roots in the water). In the Tres Rios 

Project, many of the Tamarisk were removed and replaced with native 

vegetation. One of the big problems that the beavers caused in the Tres 

Rios area was the destruction of the cottonwood and willows.23 One means 

of trying to control the beaver was to try coating the native vegetation with 

various compounds to cause the beaver to ignore their native favorites and 

use the Tamarisk. The beaver wouldn't do it. Apparently, the tannin and 

salt in the Tamarisk are extremely repulsive to beaver.24 The Tres Rios 

Project had limited success in getting beaver to like Tamarisk if the Project 

coated the Tamarisk with sugar (fructose) mixed with polyethylene glycol 

and coated the native cottonwood and willow trees with an herbivore 

repellent.25

The southern half of the Salt River is undergoing restoration by the 

Gila River Indian Community (Community) to create a more natural riverine 

environment. Some of the water is seepage from groundwater and that 

groundwater is augmented by agricultural drainage water that exits from a 

 

23Nolte et. al., pg 75. 
24Taylor et. al., pg 45. 
25Taylor et. al., Abstract. 
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ditch that runs along the diagonal portion of the Reservation boundary and 

empties into the Lower Salt River. The Community started development at 

the discharge of the ditch and have been working downstream from there. 

Mr. Charles Enos of the Community's Department of Environmental 

Quality, indicated in a recent presentation at a seminar26

D. RAPIDS 

 that when the 

Department first examined the Community's Salt River area near the 

change of the millennia, they found that the beaver had built 12 dams in the 

first 1000 feet of channel (one every 83 feet). The Community also learned 

from the Tres Rios project that they needed to put physical barriers around 

the trunks of the native species (cottonwood and willow) to prevent the 

beaver from getting to them. 

Fuller indicates that rapids are a challenge not an obstacle. Fuller has 

three items of proof. First, Fuller runs rapids in his modern Royalex canoe. 

This was discussed in Chapter IV. Second, Fuller indicates that a canoe 

can navigate up to and including Class V rapids.27 Fuller, in 1998 stated, 

"[g]enerally speaking Class II is the upper limit for open canoes"28

26WRRC Annual Conference. Tribal Riparian Restoration in Arizona.  

 

27Fuller 2015a, slide 82. 
28Stantech, pg 36.1 
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Thirdly, Fuller claims three rivers in the United States with major 

rapids have been determined to be navigable. In each of those cases, 

Fuller shows portions of the rivers that have significant rapids and uses that 

as a basis for showing that the rapids did not impact navigability. These 

three rivers are the Colorado River, the John Day River, and the Salmon 

River.  

The Colorado River is a navigable river for a portion of its length. 

Fuller correctly quotes the decision that shows the Colorado River is 

navigable in portions of Arizona. Fuller states "[t]he navigable Colorado 

River has some of the largest rapids in North America." [emphasis in 

original]29 Fuller goes on to point out that “[r]apids are minor parts of the 

rivers' lengths."30 As proof, Fuller references the famous Powell trips down 

the Grand Canyon. Fuller also points out that the Colorado River, which is 

navigable, has some of the only class V rapids in Arizona.31 What Fuller 

missed was that the referenced decision32

29Fuller 2014c, slide 82. 

 indicates that the Colorado River 

is only navigable up to Black Canyon. The Court stated "[w]e knew 

judicially, from the evidence of history, that a large part of the Colorado 

30Fuller 2014c, slide 82. 
31Fuller 2014c, slide 95. 
32Fuller 2015b, slide 272. 
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River south of Black Canyon was formerly navigable."33 The Black Canyon 

encompasses the Hoover Dam area. The navigable portion of the Colorado 

River does not extend into the Grand Canyon or into most of the area that 

Mr. Powell traversed in his two exploratory expeditions. The statement 

Fuller makes that these reaches are navigable is not that of a court or other 

legal entity. Fuller also claims that Powell's trips were successful and were 

repeated in modern times. The story is more complex than indicated by 

Fuller. Powell did make two trips. On the first trip, Powell lost one of their 

four boats that started when it "smashed on rocks."34 "From then on out 

almost all of the rapids were either portaged or lined35 through the 

rapids."36 This was "...a process that took many hours and tremendous 

effort."37 Due to the limited capacity of the remaining three boats, the group 

"...faced diminishing provisions."38 This was such a problem that the 

second time Powell had arrangements made to "...have supplies brought 

down to the river at various points."39

33U.S. Supreme Court, Arizona v. California, 283 U.S. 423,453 Footnote 3 in the 
decision states "... [n]avigability extended as far north as the mouth of the Virgin River at 
Black Canyon." The Virgin River is a tributary to Lake Mead. 

 Not only was Powell not able to float 

34The Seattle Times. 
35Lining is the act of maneuvering an empty boat through particularly difficult rapids 

by the use of ropes held on the shore. 
36Arizona River Runners. 
37Youngs. 
38Youngs. 
39Youngs. 
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commercial goods, he could not carry enough supplies on the boats for 

either of the trips to be self-sufficient. Successful modern trips occurred on 

the Colorado River after Glen Canyon Dam and numerous other upstream 

dams were built that, combined with new materials used in the modern day 

recreational boats, enabled the activity to be a booming recreational 

business. 

Later, as Fuller indicates, a reenactment of Powell’s trip was made40

the one-armed Union Army veteran’s [Powell's] big claim to 
fame was an adventure in which he brought a pocketknife to a 
gunfight. So to speak. ... Through dumb luck, of his original 10-
member expedition only three who deserted and hiked out 
perished.... Symbolic of Powell’s almost numbskulled approach 
to Western rivers was his command post on a later exploration: 
a wooden captain’s chair... .

 

by the BBC. The Pacific NW Magazine reported on the original trips and 

the reenactment. The magazine paints an interesting picture of Powell's 

trip:  

41

 
  

The boats used for the reenactment had a couple of advantages. The first 

is, of course, the dams upstream which eliminate a lot of potential 

surprises. The second was that the builder of the reenactment boats 

40Fuller 2014c, slide 35. 
41The Seattle Times. 
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"...both boosted the number of frames and made them half again as thick 

and half again as wide.”42

The second river in the United States that Fuller claims has major 

rapids and has been determined to be navigable is the John Day River. 

The John Day River is located in the State of Oregon. The John Day River 

is approximately 280 miles long. The Oregon Appellate Court determined 

that about 17 miles of the John Day River were navigable under the federal 

standard.

  

43

Fuller also points out that the Salmon River "is navigable"

 The remaining 253 miles were not before the Oregon Appellate 

Court and did not receive a navigability determination pro or con. It is a 

major and undocumented assumption that the rapids portions of the River 

were part of the navigable determination. The Oregon Appellate Court 

Decision does talk about varying boating activities that had historically 

occurred and how the boating activities were limited to specific reaches 

between rapids.  

44

42The Seattle Times. 

 and again 

presents a picture of rapids. I am unaware of where Fuller got the 

statement that the Salmon River is navigable unless it is just a personal 

opinion. I looked for the case that determined that the Salmon River was 

43Haselton 112 P.3d 383, 199 Or. App. 471. 
44Fuller 2014c. slide 10. 
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navigable. There is one case making New York's Salmon River navigable 

for Commerce Clause purposes.45 In Idaho, where the other Salmon River 

lies, the "Advocates of the West" filled a petition with the U.S. Army Corps 

of Engineers asking the Corps to "revisit its determination from the 1930's 

that Idaho's Salmon River is not navigable".46 Finally, SRP compiled a 

report of rivers that have had navigability for title purposes.47

45American Whitewater.  

 Neither 

Salmon River was listed.  

46Advocates for the West. 
47Salt River Valley Water User’s Association and Salt River Project Agricultural 

Improvement and Power District.  
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TT..  AALLLLEENN  JJ..  GGOOOOKKIINN,,  PP..EE..,,  LL..SS..,,  PP..HH..,,  SS..WW..RR..SS..  

 
SUMMARY 
         Mr. Gookin has been involved in river movement studies, demographics, power and 
energy contracts and studies, various phases of engineering design and surveying, economic 
analyses and hydrologic fields, such as groundwater, surface water and flood control. Mr. 
Gookin is co-author of the computerized “Call System” adopted by the United States District 
Court to administer diversions on the Gila River mainstem. Mr. Gookin has also been a lecturer 
to the Arizona State Bar on “Subflow” in Arizona. 
 

EDUCATION 
West High School - Phoenix, Arizona 
    Graduated - Magna Cum Laude 
Arizona State University - Tempe, Arizona 
    B.S. in Engineering - With Distinction 
 
SEMINARS AND OTHER STUDIES 
2010    HEC-RAS 
2009  Editor - AIH/AHS Conference Proceedings 
2009 Co-chair and Presenter – AIH/AHS Annual 

Conference 
2007 Presenter – AIH Annual Conference 
2006 Resolving Conflicts of Survey Evidence 

Seminar 
2006 Incoming AIH Vice-President for 

Institutional Development 
2006 AIH Conference 
2006 Urban Watershed Mgmt. Seminar 
2005 Single-Family Plan Rev. Workshop 
2004 Presenter – AIH Annual Conference 
2004 Arizona Boundary Law Conference 
2004 Pipe Design, Installation, Inspection 
 Seminar 
2003 ADS Training Seminar 
2003 Land Survey Seminar - COS 
2003  Instructor on Subflow 
 Arizona Water Law Conference 
1997 Understanding & Protecting Your Water 

Rights in Arizona Seminar 
1994 Cybernet 
1987 HEC-1 
1985 Engineering Management 
1983 Hydrology & Hydraulics 
1979 Survey Boundary Control 
1977 Modeling of Rivers 
1977 Civil Engineering Review Course 
1976 Hydraulics and Hydrology Seminar 
1976 Fundamentals of Engineering Rev. 
1975 Surveyor's Review Course 
 
 
 
 
 
 

REGISTRATIONS 
CA 27892 Civil Engineer 
AZ 12255 Civil Engineer 
AZ 15864 Land Surveyor 
NV   8169 Civil Engineer 
NV   1242 State Water Right Surveyor 
A.I.H.      949 Hydrologist 
 
PROFESSIONAL HONORS 
NSPE Young Engineer of the Year, Papago 

Chapter, 1979 
Order of the Engineer 
Tau Beta Pi Honorary Engineering Fraternity 
Who's Who in the West 
Who’s Who in America 
Who's Who in the World 
Who's Who in Finance and Industry 
Who's Who of Emerging Leaders in America 
Who's Who in Science and Technology 
Who's Who in American Colleges & Univ. 
Outstanding Engineering Project - ASPE 
 
PROFESSIONAL AFFILIATIONS 

Member of: 
AZ Board of Technical Registration 

Engineering Enforcement Committee, 
Land Surveying Enforcement Committee, 

Past President - Papago Chapter NSPE 
American Society of Civil Engineers 
Arizona Department of Water Resources 
        Subflow Delineation Committee 
American Institute of Hydrology (AIH) 

National Vice President, 2007-8 
National Treasurer, 2009 - present 

Arizona Hydrological Society (AHS) 
 
PUBLISHED ARTICLES 
“Annual Virgin Flows of Central Arizona” (2009) 
“Stockpond Seepage in Southern Arizona” (2007) 
“Subflow The Child of the Stream” (2007) 
“Pumping and Globe Equity No. 59 – The Turner 
  Study” (2006) 
“Groundwater Recharge from the Gila River in 
  Safford, Arizona” (2005) 
 



RELEVANT EXPERIENCE - 
DAM OPERATION

• SALT RIVER SYSTEM - Reviewed yields of various operation criteria for utilization in 
Indian Water Rights Hearings. 

 

• SALT RIVER FLOODING - Computed means by which peak flood flows could have 
been reduced using snow survey data. 

 

• HOOVER 1983 FLOODING - Represented Needles in litigation concerning flood 
releases from Hoover Dam. 

 

• CAP OPERATIONS - Computed Colorado River Dam operations under proposed 
AWC operating criteria. 

 

• ALAMO DAM - Provided testimony concerning downstream impacts of water 
releases on riparian habitats. 

 

• IDAHO - Computed and routed maximum probable flood for dam safety analysis.  
 

• GE #59 – Prepared numerous Reservoir Operation Studies of Coolidge Dam to: 
1. Maximize water yield under provisions of the Gila Decree and  
2. Determine penstock capacities of Coolidge Dam at various “heads”. 

 

• INDIAN CLAIMS COMMISSION – Determining sustainable yields of Buttes and 
Orme Dams under 1883 watershed conditions. 

 

• GRIC SETTLEMENT – Prepare reservoir operations under “equal sharing” concepts. 
Also computed spill probabilities due to reserved storage. 

 

• HATCH – Computed and testified to the amount of water that could be developed for 
municipal use in Tucsyan. 

 

• ARIZONA (BABBITT) SETTLEMENT – Worked with representatives of the Arizona 
Water Commission and the Bureau of Reclamation to identify and prepare 
preliminary cost estimates of numerous water development scenarios. 

 
• BUREAU OF INDIAN AFFAIRS - Prepared computer models to determine the impact 

and total usable supplies given various states of regulation on both the Salt and Gila 
Rivers, taking into account the interaction between the surface and groundwater 
regime. 

 

• CENTRAL   ARIZONA   PROJECT  -   Prepared  computer  models  to  analyze  yield 
situation under various scenarios of reservoir operation.



RELEVANT EXPERIENCE - 

SURFACE HYDROLOGY 
• LINCOLN RANCH - Testified regarding water rights values and water exchanges as 

they relate to Lincoln Ranch on the Bill Williams River. 
 

• PAYSON - Prepared study analyzing the ability of Payson to divert from the East 
Verde River. 

 
• NORTHERN PUEBLOS TRIBUTARY WATER RIGHTS ASSOCIATION - Testified on 

the ability of an irrigation system to divert water and provide an integrated surface 
groundwater irrigation supply. Also analyzed and laid out an irrigation system and 
computed cost feasibility thereof. 

 

• PRESCOTT - Analyzed flows of Verde River to compute various diversion schemes 
that would minimize the impact of riparian habitat downstream from the diversion. 
Responsible for report which analyzed potential for conservation through rate 
structures. Also worked on analyses of water requirements and savings. 

 

• GILA RIVER INDIAN COMMUNITY -Computed the impact of depletions upstream 
from the Gila River Indian Reservation upon flows of the Gila River. 

 

• MAHONEY - Reviewed evidence concerning water measurements. 
 

• SALT RIVER INDIAN COMMUNITY - Determined the virgin surface water flow 
available from the Salt River and the surface virgin water flow available to the 
Central Arizona area as a whole. 

• SUPERIOR COMPANIES - Prepared determinations of normal high flows at ungaged 
locations. Plotted mean high water channel boundaries. 

• TEMPE - Prepared analysis showing adequacies of existing supplies and 
supplementation recommendations. 

 

• ARIZONA (BABBITT) SETTLEMENT – Worked with representatives of the Arizona 
Water Commission and the Bureau of Reclamation to identify and prepare 
preliminary cost estimates of numerous water development scenarios. 

 
• ARIZONA WATER RIGHTS SETTLEMENT VALIDATION – Prepared and presented 

depositional testimony quantifying available water right claims under PIA, Prior 
Appropriation and existing Court Decrees. 

  



RELEVANT EXPERIENCE - 
SURFACE HYDROLOGY

• FIVE CENTRAL ARIZONA INDIAN TRIBES - Studied the use of irrigation water of the 
five Central Tribes. 

 

• IRRIGATION DISTRICTS - Computed agricultural, municipal and industrial water 
requirements as well as design of a tentative canal layout for the Queen Creek, San 
Tan, Harquahala, McMicken and Chandler Heights Citrus Irrigation Districts. 

 

• GLOBE EQUITY – Study operation of Gila Decree (Globe Equity #59) and its impact 
on the Gila River Indian Community. Prepared numerous river operation studies for 
various settlement options. 

 

• SAN PEDRO HSR - Reviewed, provided comments and detailed analysis on the HSR 
Report. Examined the Jenkins Surface/Groundwater Inter- action Formula. 

 

• TOHONO O'ODHAM NATION - Designed gaging stations for surface stream 
measurements. Examined surface flows for San Simon Wash. 

 

• UPPER SALT RIVER HSR - Reviewed and commented on Hydrographic Survey 
Report. 

 

• CALL SYSTEM – Primary creator and co-author of the Globe Equity No. 59 Call 
System. The Call System is a computerized water rights administrative procedure 
and tool. The Call System is currently being used by the Gila Water Commissioner 
to “run the river.” 

 

• SUBFLOW – Testified before the Superior Court on the legal/physical characteristics 
of the Younger Alluvium and Subflow. 

 

• SUBFLOW II – Testified before the Special Master on the interpretation of the 
Arizona Supreme Court Gila IV decision and application of that decision in 
delineating the Subflow zone.  

 
• CUFA – Assisted in negotiations of the Consumptive Use Forbearance Agreement 

between the Arizona Parties and the State of New Mexico. Prepared analyses of 
divertible water from the upper Gila subject to restrictions of Arizona v. California, 
the Colorado River Basin Development Act and Globe Equity No. 59. 

  



RELEVANT EXPERIENCE –  
HYDRAULICS 

• JOINT PROJECT - Writing and utilizing computer programs for computation of natural 
and artificial streams for backwater, inflow and drawdown occurrences, as well as 
sizing pipelines and flood control channels. 

 

• SAN CARLOS IRRIGATION DISTRICT - Designed interconnection between 
Hohokam main lateral and Pima lateral. 

 

• PRESCOTT - Use of computer programs for computing natural and artificial streams 
for backwater inflow and drawdown occurrences. 

 

• SCOTTSDALE - Utilization of computer programs to compute natural and artificial 
backwater inflow, as well as sizing and flood control channels. 

 

• WOOLLEY - Responsible for calculating backwater and drawdown occurrences. 
 

• COOLIDGE DAM - Computed penstock capacity curves. 
 

• DESERT MOUNTAIN - Computed water hammer times and loads. Designed valving 
to prevent hammers in the high pressure main.  

 

• ADAMAN WATER COMPANY - Supervised design of cast-in-place concrete pipeline 
to interconnect Beardsley Irrigation System to Adaman Water Company. 

 

• JAREN - Prepared Master Plan of pipeline distribution system for Rawhide Water Co. 
Designed computer program for Pipe Network Solutions. 

 
• JOHN NORTON SUBDIVISIONS - Assisted in design of waterlines and sewers for 

subdivision. The water systems involved loopback to the City system and pipelines, 
wells and a pressure system. 

 
• GRIFFIN - Provided design of well and water production facilities. 
 
• DYSART - Provided design of water line fire loops for Dysart High School and 

cafeteria expansion. Design and inspection of sewer line hookups and off-site lines 
with lift station to treatment plant. Computed Hardy Cross water system analysis and 
built necessary connections. Provided design alternatives to water hookups with El 
Mirage for treatment of nitrates. 

 
• BRW - Consultant for the design and sizing of water production and transportation 

facilities. 
 
• NADABURG – Designed water system for service to school including well, storage 

tank and pumps. 



RELEVANT EXPERIENCE - 
RIVER MOVEMENT STUDIES 

• THOMAS THODE - Prepared testimony concerning avulsions and accretions near 
the Yuma Island and the confluence of the Gila and Colorado Rivers. 

 

• GILA RIVER INDIAN COMMUNITY - Analyzed the historic meanderings of the Salt 
and Gila Rivers near their junction and their impact on the Gila River Indian 
Reservation boundary. 

 

• NATIONAL INDIAN YOUTH COUNCIL - Testified to a sub-committee of the U. S. 
House of Representatives concerning river movements of the Arkansas River. 

 

• WOOLLEY - Studied the cause of the migration of the flows from one channel to 
another on the Salt River during flooding. 

 

• PALO VERDE VALLEY FARMLAND ASSOCIATION - Aided in research and 
testimony preparation in study concerned with accretion and avulsion for various 
lawsuits.  

 

• SALT RIVER INDIAN RESERVATION - Aided in research, analyzed data, and 
participated in the preparation of a report concerning the thalwag of the Salt River 
and its movements.  

 

• PETERSON VS. USA - Researched, reported and prepared testimony regarding river 
movements near Bullhead City.  

 

• SIMONS VS. RIO COLORADO DEVELOPMENT CO. - Performed on-site inspection, 
research and prepared report concerning the influence of levees on river channels 
near Needles. 

 

• ARIZONA STATE NAVIGABILITY COMMISSION – Presented testimony concerning 
changes in the Salt and Gila River channel characteristics. 

 
  



RELEVANT EXPERIENCE –  
GROUNDWATER

• NORTHERN PUEBLOS TRIBUTARY WATER RIGHTS ASSOCATION - Supervised a 
portion of the highly technical and complex testing program used in preparing a 3 
dimensional leaky artesian computer model. 

 
• SAFFORD VALLEY - Analyzed interaction between the Gila River and the 

groundwater of the Safford Valley. 
 
• J. ED SMITH WELL - Co-authored report that was submitted in evidence before the 

U. S. District Court about the impact of the well upon river flows. 
 

• PRESCOTT - Supervised the well test on an exploration hole and wrote a 
comprehensive report concerning the results of the pump test and aquifer 
characteristics. 

 

• NADABURG – Prepared specifications and field inspections for a well drilled as a 
part of a water system for the Nadaburg School. 

 

• FIVE CENTRAL ARIZONA INDIAN TRIBES - Researched the impact of a well system 
for use by the Bureau of Indian Affairs. 

 

• BELLAMAH COMM. DEV. - Studied groundwater reserves in the East Carefree 
basin. Determined physical and legal constraints on development potential. 

 

• GRIFFIN COMPANY - Designed well and water system for truck stop west of 
Tolleson. 

 

• GILA RIVER INDIAN RESERVATION - Conducted research of groundwater 
availability and location of wells. Co-authored report concerning the need for 
non-Project wells. Assisted in the construction of an emergency drought relief 
system as well as participating in negotiations, preparations of specifications, design 
of well screens and field /inspections. 

 
• GE #59 AND HISTORY OF PUMPING – Provided testimony concerning pumping 

history and evidence of coverage of pumping by Globe Equity #59 impacts. 
Received the following accolade from U. S. District Court Judge Coughenour “…let 
me help them understand how enormously helpful I have found Mr. Gookin’s 
testimony to be and how proud we should be to have somebody of his caliber 
helping you with this case.” 

 

• ARIZONA GAME AND FISH - Prepared a hydrologic analysis of the groundwater 
resource potential and reliability of Pinetop Springs and local wells. 

 

• MARICOPA ALLIANCE - Studied the impact of landfills on groundwater in the 
western Phoenix area.



RELEVANT EXPERIENCE –  

GROUNDWATER 
• PAYSON - Supervised pump test and evaluated reliability of and recharge to a 

fractured rock groundwater system. 
 

• FLETCHER FARMS - Demonstrated an assured water supply on the west side of 
Phoenix. 

 

• CHANDLER HEIGHTS CITRUS IRRIGATION DISTRICT - Responsible for all phases of 
the preparation of specifications and receipt of bids for the construction of a 
multi-purpose well. 

 

• SAFFORD - Prepared analysis of the interrelationship between surface and 
groundwater in Safford Valley. Aided and reviewed computer modeling using 
MODFLOW. 

 

• SAN PEDRO HSR - Prepared detailed analysis of the validity of failing to meet 
assumptions under the Jenkins Formula. 

 

• TOHONO O’ODHAM - Computed groundwater recharge from all sources. 
 

• SUBFLOW – Testified before the Court on the legal/physical characteristics of the 
Younger Alluvium and Subflow. 
 

• SUBFLOW II – Testified before the Special Master on the interpretation of the Arizona 
Supreme Court Gila IV Decision and application of that decision in delineating the 
subflow zone. 
 

• W&EST, INC. – Provide historic water use information and historic consumptive use 
data for use in a groundwater model for Central Arizona Basin area. 

 

• PAYSON WELL (GAIL TOVEY) - Assist Gayle Tovey in performing pump test on her 
property in Payson. 

 

• ARIZONA (BABBITT) SETTLEMENT – Worked with representatives of the Arizona 
Water Commission and the Bureau of Reclamation to identify and prepare preliminary 
cost estimates of numerous water development scenarios. 

 



RELEVANT EXPERIENCE - 
SURVEYING AND LEGAL DESCRIPTIONS

I have prepared numerous surveys for houses, commercial developments and 
schools that are not listed. The following represents the more complex studies 
performed. 
 

• DESERT SUN SUBDIVISION - Assisted in the layout of Desert Sun Subdivision. 
 

• PALO VERDE VALLEY - Responsible for examination and comparison on boundary 
surveys between Arizona and California along the Colorado River. 
 

• HANCOCK - Prepared subdivision plat near Bullhead City, Arizona. 
 

• JOHN NORTON - SUBDIVISIONS - Assisted in design of waterlines and sewers for 
subdivision. The water systems involved loopback to the City system and pipelines, 
wells and a pressure system. 

 

• FONTES – STARR – Provided consultation to resolve survey difficulties. 
 

• VALTECH - Provided ALTA Survey of Los Arcos Mall in Scottsdale, Arizona.  
 

• BLUE  RIDGE UNIFIED SCHOOL DISTRICT #32 - Responsible for topographic site 
survey of property lines and existing physical conditions of the site, monument 
markers, bench marks, legal description, sidewalks, curbs and gutters, utility 
locations, topographic map and boundary survey drawing, playground area, as-built 
plans, traffic control signal, maintenance and transportation facility, parking lot. 

 

• DYSART - Provided as-built survey of Dysart High School. 
 

• STATE OF ARIZONA PARKING - Construction staking for parking lot and storm 
drainage line. 

 

• SAN CARLOS IRRIGATION & DRAINAGE DISTRICT - Provided surveys for intertie 
of Central Arizona Project Aqueduct into Florence - Casa Grande Canal. 

 

• SQUATTER SURVEY – Review survey history and survey site to locate property 
corners, section corners, encroachments, and to establish location of existing 
features on site. 

 

• WATER RIGHT TRANSFER – Evaluate over 100 applications for the sever and 
transfer of water rights. Provide affidavits on inadequacy of legal descriptions 
Testified in U. S. District Court as to the inadequacies of 10 test case applications. 
Also provided testimony of the history, development and accuracy of the Gila Water 
Commissioner’s Decree map.  

 



RELEVANT EXPERIENCE - 
EXPERT WITNESS 

• LINCOLN RANCH - Provided testimony regarding water rights values and water 
exchanges as they relate to Lincoln Ranch on the Bill Williams River. 

 

• NORTHERN PUEBLOS TRIB. WATER RIGHTS ASSOC. - In charge of preparation of 
canal delivery systems. Presented testimony on P.I.A. 

 

• NEEDLES - Prepared and presented expert testimony concerning power contracting 
with the Department of Energy. 

 

• HATCH – Provide testimony concerning the amount of water being generated from 
an ungaged watershed during pre and post development conditions. Also testified 
concerning potential water contamination from a neighboring airport. 

 

• IDAHO – Computed and routed maximum probable flood for dam safety analysis. 
Provide depositional testimony. 

 

• PRESCOTT - Provided expert testimony concerning the magnitude of flooding on 
Willow Creek. 

 

• WINDOW ROCK - Provided testimony concerning the value of a substandard sewer 
system. 

 

• GILA DECREE - Provided testimony on numerous occasions concerning provisions 
of the Gila River Decree and its impacts on the allocation of water between different 
users. 

 

• FORT MOHAVE - Provided testimony regarding hydropower contracting from 
Colorado River Storage Project. 

 

• ALAMO DAM - Provided testimony concerning downstream impacts of water 
releases on riparian habitats. 

 

• WOOLLEY vs. SALT RIVER PROJECT – Provided depositional testimony concerning 
the cause of the floods of 1978, 1979, 1980 and 1983 in the Salt River and their 
impact on the river channel. Evaluated damages in water elevations and determined 
scour in the channel during the flood events. 

 

• JOHN FRANK – Provide testimony concerning the impact of breeches in levies along 
the Colorado River on neighboring lands. 

 

• THODE - Presented testimony concerning historic river movements in the area 
where the Gila River joins with the Colorado River. 

 



RELEVANT EXPERIENCE - 
EXPERT WITNESS 

• PETERSON VS. USA - Researched, reported and prepared testimony regarding 
historic river movements near Bullhead City.  
 

• BOULDER CREEK - Provide expert witness testimony for Boulder Creek Ranch, Inc. 
Provide deposition testimony on the value of surface water rights for water from the 
Agua Fria River and Boulder Creek. Perform water right valuation including the 
acreage at the headwaters of Lake Pleasant and the leased acreage appurtenant to 
and surrounding it. Subject property was used as part of a cattle ranching operation 
with fee lands leased from private parties, grazing lands leased from the State of 
Arizona, and grazing privileges leased from the BLM.  
 

• NATIONAL INDIAN YOUTH COUNCIL - Presented testimony to a subcommittee of 
the U. S. House of Representatives of historic river movements of the Arkansas 
River. 

 

• COYOTE WASH-Expert assistance regarding Plourd v. IID et al. break. Computed 
storm frequencies. Determined cause of channel failure and course of flood waters 
exiting channel breach. Reviewed Coyote Wash depositions. Provided deposition 
and expert witness testimony in El Centro, California. 

 

• SUBFLOW – Testified before the Arizona Superior Court on the legal/physical 
characteristics of the Younger Alluvium and Subflow.  

 

• SUBFLOW II – Testified before the Special Master on the interpretation of the 
Arizona Supreme Court Gila IV decision and application of that decision in 
delineating the subflow zone.  

 

• ARIZONA BILTMORE – Provided review of studies by the Corps of Engineers 
concerning ACDC in Reaches 1, 2, 3 and 4. Provided detailed analyses of flows out 
of Cudia City Wash. Testified to the City of Phoenix.  

 

• AAMODT - Evaluated quality of water for growth of crops in conjunction with various 
soils in the area and provided expert testimony. 

 

• SALT RIVER SYSTEM - Reviewed yields of various operation criteria for utilization in 
Indian Water Rights Hearings. 

 

• SALT RIVER FLOODING - Computed means by which peak flood flows could have 
been reduced using snow survey data. 
 

• HOOVER 1983 FLOODING - Represented Needles in litigation concerning flood 
releases from Hoover Dam. 

 
  



 

RELEVANT EXPERIENCE - 
EXPERT WITNESS 

• CAP OPERATIONS - Computed Colorado River Dam operations under proposed 
AWC operating criteria. 

 

• IDAHO - Computed and routed maximum probable flood for dam safety analysis.  
 

• INDIAN CLAIMS COMMISSION – Determining sustainable yields of Buttes and 
Orme Dams under 1883 watershed conditions. 

 

• GRIC SETTLEMENT COURT RATIFICATION -  Provided a PIA Justification for Court 
approval of the Arizona Water Rights Settlement.  Presented depositional testimony. 

 

• DE MINIMIS – Provided report and testimony on hydrologic impacts of “de minimis” 
domestic, stock- watering, and stockpond uses. 

 

• GOLD CANYON – Provided expert testimony on failure of flood control system and 
regulatory impacts of sewage spills. 

 

• SALTON SEA – Expert testimony concerning the impact of tropical storms Doreen 
and Kathleen and irrigation practices of the irrigation district on the Salton Sea 
elevations. 

 

• GE #59 AND HISTORY OF PUMPING – Provided testimony concerning pumping 
history and impacts. Received the following accolade from U. S. District Court 
Judge Coughenour “…let me help them understand how enormously helpful I have 
found Mr. Gookin’s testimony to be and how proud we should be to have somebody 
of his caliber helping you with this case.” 
 

• ALAMO DAM – Provided expert testimony concerning impacts of water releases on 
downstream riparian habitats. 

 

• GE #59 – Prepared testimony on numerous Decree provisions in comparison of 
historic operations. Provided design of the Call System computer program adopted 
by the United States District Court and currently being used by the Gila Water 
Commissioner to allocate river flows under Globe Equity #59. 

• Worked with the Gila River Indian Community on arranging fish pool exchanges 
in 1990, 1997, and 1999.  

• Worked with the Gila River Technical Committee to resolve issues concerning 
fish pool accounting and wells. 

• Prepared numerous Reservoir Operation Studies of Coolidge Dam to: 
Maximize water yield under provisions of the Gila Decree and 
Determine penstock capacities of Coolidge Dam at various “heads”. 

  



RELEVANT EXPERIENCE - 
EXPERT WITNESS 

• HATCH – Computed and testified to the amount of water that could be developed for 
municipal use in Tucsyan. Provided expert testimony concerning water 
contamination potential from a neighboring airport. 
 

• ARIZONA WATER RIGHTS SETTLEMENT VALIDATION – Prepared and presented 
depositional testimony quantifying available water right claims under PIA, Prior 
Appropriation and existing Court Decrees. 

 

• WATER RIGHT TRANSFER – Evaluate over 100 applications for the sever and 
transfer of water rights. Provide affidavits on inadequacy of legal descriptions 
Testified in U. S. District Court as to the inadequacies of 10 test case applications. 
Also provided testimony of the history, development and accuracy of the Gila Water 
Commissioner’s Decree map.  

 

• DUGAN - Determine cause of home flooding and provide expert testimony relating 
to the cause and remedy. 



RELEVANT EXPERIENCE - 
HYDROLOGIC HISTORY

• HYDROLOGIC HISTORY OF THE GILA RIVER INDIAN RESERVATION – Author of a 
report determining irrigation development from 1876 to 1924 and hydrologic impacts 
of non-Indian irrigation on the Gila and Salt River system and tributaries. Prepare 
analysis of virgin state conditions in Arizona. 

 
• CIRCULARITY – Provided historic research on San Carlos Apache buyout provisions 

of Globe Equity #59. 
 

• POOLING REPORT – Prepare historic analysis of origination and changes in the 

Pooling provisions of the San Carlos Indian Irrigation Project. 
 
• 236-C – Prepared analysis of virgin flows and the progression of irrigation depletion 

of the Gila River. 
 
• NATIONAL INDIAN YOUTH COUNCIL - Presented testimony to a subcommittee of 

the U. S. House of Representatives of historic river movements of the Arkansas 
River. 

 

• PALO VERDE VALLEY FARMLAND ASSOCIATION - Aided in research and 
testimony preparation in study concerned with historic accretion and avulsion of the 
Colorado River for various lawsuits.  

 
• HATCH - Provided testimony concerning the amount of water being generated from 

an ungaged watershed during pre and post development conditions. 

 
• GE #59 AND HISTORY OF PUMPING – Provided testimony concerning pumping 

history and impacts. Received the following accolade from U. S. District Court 
Judge Coughenour “…let me help them understand how enormously helpful I have 
found Mr. Gookin’s testimony to be and how proud we should be to have somebody 
of his caliber helping you with this case.” 

 
• THODE - Presented testimony concerning historic river movements in the area 

where the Gila River joins with the Colorado River. 
 

• PETERSON VS. USA - Researched, reported and prepared testimony regarding 
historic river movements near Bullhead City.  

•  

• GILA RIVER INDIAN COMMUNITY - Analyzed the historic meanderings of the Salt 
and Gila Rivers near their junction and their impact on the Gila River Indian 
Reservation boundary. 

 



• INDIAN CLAIMS COMMISSION – Determining sustainable yields of Buttes and 
Orme Dams under 1883 watershed conditions. 

•  

• W&EST, INC. – Provide historic water use information and historic consumptive use 
data for use in a groundwater model for central Arizona basin area.  

 
• FISH POOL – Study history of San Carlos Reservoir operations and their impact on 

fish kills. 
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