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ÁFederal Standard for Title Navigability 
(Daniel Ball Test)

ÁOrdinary & Natural

ÁUsed or Susceptible

ÁTrade & Travel on Water

ÁRecent Court Decisions

ÁAZ:  Prior to dam & 
diversions

ÁUS:  River Segments

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

A.R.S. §37-1101(5)
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ÁPrepared as Directed by AZ Legislature
ÁHB 2594 (1992) Č A.R.S. §§37-1106 -1156

ÁASLD provided technical support to ANSAC
ÁCollect & present facts re. navigability

ÁReports for all watercourses (30,000+) in AZ
ÁASLD Advocated for Navigability on the Salt, Gila, 

and Verde
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ÁReports for the Gila, Salt, and Verde Rivers (and 
others) were updated after previous legislative 
changes to A.R.S. §37-1101-1156

ÁNot updated after Montana v. PPL or Winklemanv. 
ANSAC

ÁThis presentation provides that update
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ÁNote on Evidence

ÁNot all evidence submitted by ASLD will be 
discussed today

ÁIncorporate evidence from previous  hearings and 
filings by reference

ÁAZAGO Submittals & ASLD Reports (all rivers)
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ÁSpeaker Resume ɀVerde River

ÁFlood History

ǐGraduate Work 1984-86 ɀPaleofloodStudies

ǐ1993 Flood Report

ÁPrevious Navigability Studies

ǐVerde & Major/Minor Tributaries

ÁEngineering Studies

ǐMain stem ɀ404 permitting, floodplain, erosion

ǐTributaries ɀmaster plans, hydrology, floodplain
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ÁSpeaker Resume ɀVerde River

ÁField Experience

ǐPaddled Canoe and/or Kayak
ǐFS 638 (mile 7) to Salt River (mile 195), except reservoirs

ǐLowest flow rate:  22 cfs @ Perkinsville, 59 cfs @ Camp Verde

ǐHighest flow rate: 2,200 cfs @ Camp Verde

ǐSummer, Winter, Spring, Fall trips

ǐEvery road crossing & river access point
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ÁFloodplain *

ÁAreas in a watercoursewhich have been or may 
be covered partially or wholly by flood water (See 
A.R.S. §48-3601).

ÁIncludes a low flow or main channel that is 
ordinarily inundated, and elevated areas that are 
less frequently inundated. 

8* Not defined in ARS §37-1101



ÁFlood

ÁInundation by water of normally dry land

ÁFlow that overtops the ordinary high water mark

ÁNot seasonal high flow within normal range

ÁDrought ɉȰÕÎÕÓÕÁÌ ÄÒÏÕÇÈÔȱɊ

ÁFlow below a normal expected range

ÁTerm more often associated with precipitation or 
soil moisture than river flow.

9* Not defined in ARS §37-1101



ÁChannel * 
ÁAn open conveyance of surface water having a bottom and 

sides in a linear configuration.

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

ÁWatercourse (ARS A.R.S. §37-1101.11) ɀthe main body or 
portion or reach of any lake, river, creek, stream, wash , 
arroyo, channel or other body of water.

10* Not defined in ARS 37-1101



ÁChannel 

ÁFlood Channel.  The portion 
of the floodplain that carries 
floods that exceed the main 
channel capacity.

ÁCompound Channel. A 
stream type that has both a 
low flow channel and a flood 
channel(s). Each may have a 
different stream pattern.
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Gila River @ Arlington, AZ
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Gila River @ Arlington, AZ

< < Braided Flood Channel

Non-braided main channel > >

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



ÁUS Army Corps of Engineers:

ȰȣÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÃÈÁÎÎÅÌ ÔÙÐÅ ÉÎ ÄÒÙ ÒÅÇÉÏÎÓȟ 
compound channels are characterized by a single, 
low-flow meandering channel inserted into a wider 
ÂÒÁÉÄÅÄ ÃÈÁÎÎÅÌ ÎÅÔ×ÏÒËȢȱ
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Source:  Waters & Ravesloot, p. 293, as cited in Gookin-Gila River Report, 2014, p. 12



Á3Ïȣ7ÈÁÔ ÉÓ ÔÈÅ Ȱ#ÈÁÎÎÅÌȩȱ

ÁIt depends ɀobjective, intent, speaker

ÁNavigable channel vs. flood channel

ÁCharacterizing river corridor or low flow conveyance

ÁFlood impact study vs. boating guide

ÁThe terminology is easily confused
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ÁExample:  Burkham, 1972 Study of Gila
ÁPhreatophytestudy ɀwater use by floodplain vegetation
ÁȰ3ÔÒÅÁÍ ÃÈÁÎÎÅÌȱ Ђ ÁÒÅÁ ÄÅÖÏÉÄ ÏÆ ÖÅÇÅÔÁÔÉÏÎ
ǐNot = boating channel, except in high flow
ǐȰ!ÃÔÉÖÅ ÃÈÁÎÎÅÌȱ ɀrecent erosion, deposition, water flow

ÁȰ"ÏÔÔÏÍ ÌÁÎÄȱ Ђ ΧίΧΪ ÆÌÏÏÄ ÃÈÁÎÎÅÌ ɉÉÎÃÌÕÓÉÖÅɊ
ÁȰ&ÌÏÏÄ ÐÌÁÉÎȱ Ђ ÏÕÔÓÉÄÅ ÓÔÒÅÁÍ ÃÈÁÎÎÅÌȟ ÉÎÓÉÄÅ ÂÏÔÔÏÍ 

land, densely vegetated
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ÁCommon Channel Patterns 
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Braided Meandering



ÁCommon Channel Patterns 
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Braided Meandering

Add
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Verde River
Near 

Clarkdale



ÁCommon Channel Patterns 
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Braided Meandering

Verde River
Near

Ft. McDowell
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Gila River @ Arlington, AZ

< < Braided Flood Channel

Non-braided main channel > >

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

< < Braided Flood Channel

Non-braided main channel > >

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



ÁChannel Pattern: Relevance to Navigability

ÁMinimal

ÁBraided, Meandering, Compound rivers can all be 
ÎÁÖÉÇÁÔÅÄ ÉÆȣ

ÁThe Real Question:

ÁIs the flowing part of the river deep & wide 
enough to float boats?
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ÁChannel Response to Flooding

ÁFlood dominated arid region streams

ÁFloods leave a persistent mark on the floodplain

ǐWidening

ǐErosion of flood channel

ǐRemove vegetation

ǐSpecial case:  Geomorphic Thresholds

ÁOrdinary flows shape the low flow channel

ǐLow flow channel returns after floods recede

ǐMay be relocated within floodplain
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ÁStreambed A.R.S. §37-1101(2)
ÁBed ɀthe land lying between the ordinary high 

watermarks of a watercourse.

ÁOrdinary high watermark: the line on the banks of a 
watercourse established by fluctuations of water 
and indicated by physical ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓȣ 
ɉÔÏÐÏÇÒÁÐÈÙȟ ÖÅÇÅÔÁÔÉÏÎȟ ÓÏÉÌÓɊȣ Ordinary high 
watermark does not mean the line reached by 
unusual floods. (A.R.S. §37-1101(6))
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ÁErratic
Á.ÏÔ ÄÅÆÉÎÅÄ ÉÎ !23 ÏÒ !.3!#ȭÓ ÓÔÁÔÕÔÅÓ
Á7ÅÂÓÔÅÒȭÓ $ÉÃÔÉÏÎÁÒÙȡ
ǐActing, moving, or changing in ways that are not expected or 

usual : not consistent or regular

ÁMeaning depends on perspective
ǐIrrigator  vs. Boater
ǐCrops & diversion dams vs. Boatability

ÁDoes NOT mean:
ǐOrdinary seasonal changes in flow rates
ǐOccasional floods

ÁMontana PPL
ǐȰ2ÉÖÅÒ ÎÅÅÄ ÎÏÔ ÂÅ ÓÕÓÃÅÐÔÉÂÌÅ ÁÔ ÅÖÅÒÙ ÐÏÉÎÔ ÄÕÒÉÎÇ ÔÈÅ ÙÅÁÒȱ
ǐ.ÏÔ ȰÓÏ ÂÒÉÅÆ ÔÈÁÔ ÉÓ ÎÏÔ Á ÃÏÍÍÅÒÃÉÁÌ ÒÅÁÌÉÔÙȢȱ
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Late Winter/
Spring Runoff

Monsoon
Runoff

2-Year Flood Levels

Verde River Flow - Generalized Seasonal Trend


