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APPENDIX E.—Walnut Creek

This appendix presents historic and current information about Walnut Creek that is
related to the assessment of navigability of the Upper Verde River. The information
includes the original Land Surveys, early newspaper accounts, reports by the USBR,
USFS and USGS and aerial photographs.

Federal Land Survey maps (plats) with information, such as channel widths, from
selected associated survey field notes for the reach of Walnut Creek are used. The
maps and survey notes, when used together, provide valuable morphology, hydrology
and hydraulic information for the assessment of navigability for ANSAC. These maps
and field notes were obtained from the Bureau of Land Management (BLM) in 2013.

The natural Walnut (Pueblo) Creek was perennial to at least section 8 T18N R4W
where streamflow seeped into the porous stream sediments. Downstream of section 8
T18N R4W Walnut Creek was seasonably intermittent. Accounts of the Whipple survey
suggest the creek was perennial in its natural state. However, because subsequent
observations were of a creek that had been affected by early human diversions, | must
assume the lower reach was intermittent.

Of importance for this study of navigability is the fact that there was a supply of water
throughout a typical year that was above the basin fill that reached Big Chino Creek and
the natural Verde River downstream.
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Camp Hualapai (1869-1873) — First known as Camp Toll Gate, this post was
established in May, 1869, just southeast of Aztec Pass on William H. Hardy’s toll road
between Prescott and Hardyville (which eventually developed into Bullhead City). In
1870, it was taken over by the military to protect the road from Indian attacks, but the
troops abandoned the camp in 1873. A small settlement that grew up around the camp
became known as Juniper. Today there are just a very few remnants and a small
cemetery, but both are located on private property. The site is located on Walnut Creek
Road north of Prescott, AZ.

The following two photographs that | scanned from my personal book by Fewkes (1912)
show Walnut Creek in 1906. It's important to realize that several settlers had small
farms/gardens with diversions from Walnut Creek when these photos were taken. Also,
of significant importance with respect to historic accounts of base flow in the area, the
original Federal land survey noted on page 36 of book 1690 that there “were several
farms under cultivation in the valleys of Walnut Creek.” (Omar Case, November 11,
1872).

Obviously, any diversions by early settlers depleted the base flow downstream.
Diversions impact the amount of water in streams and there is a lesser amount of water
than would be present in the stream had there been no diversions. Thus, the accounts
of the streams and Verde River from early settlers around that time frame (post 1860s)
do not describe them in the “natural condition.”

Fewkes, Jesse W., 1912, Antiquities of the Upper Verde River and Walnut Creek
Valleys, Arizona: Bureau of American Ethnology, 28th Annual Report, 1906-07,
p. 185-220.
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Figure A12. Photographs of Walnut Creak (A} in perennial segment, and {B} near confluence with Big Chino Wash following regional
storm of September 2003. Views to west and southwast. Photographs by M. Collier.

Wirt, L., 2005, The Verde River headwaters, Yavapai Count, Arizona in Wirt, Laurie, DeWitt,
Ed, and Langenheim, V.E., eds., Geologic Framework of Aquifer Units and Ground-Water
Flowpaths, Verde River Headwaters, North-CentralArizona: U.S Geological Survey Open-File
Report 2004-1411, 33 p.
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The following from Fewkes (1912) is a description of Walnut Creek in 1906 and that
also supports Whipple’s observations.

*7 "

RUINS ON WALNUT CREEK

Walnut Creek is a small stream the waters of which at times flow
into the Chino, but which, on the occasion of the writer’s visit, were
lost in the sands about 8 miles below old Camp Hualapai. In the
report of Whipple’s reconnoissance the stream bears the name of
Pueblo Creek, from certain ‘‘pueblos” on the hills overlooking it,
which he described, but the name is no longer applied to it. The
ruins of Walnut Creek are of two kinds, one situated on the low
terrace bordering the creek, the other on the hilltops. The stream
is formed by the junction of two branches and the valley is continuous
from Aztec Pass to the point where it merges into Chino Valley.

There is evidence that Walnut Valley had a considerable aboriginal
population in prehistoric times. A number of forts and many remains
of settlements strewn with pottery fragments and broken stone arti-
facts were found. Here and there are mounds, also irrigation ditches
and pictographs.

A few years ago Walnut Valley had a number of white settlers
and a post office,! but the families have now dwindled in number to
three or four, and the place is characterized chiefly by abandoned
houses. Camp Hualapai is deserted, the adobe houses shown in the
accompanying illustration (pl. 92) being almost the only reminder
of its former existence.

- HISTORICAL ACCOUNT = |

Whipple was the first to mention the numerous ruins (‘‘pueblos ”” and
forts) and other evidences of a former aboriginal population in Walnut
Creek Valley. Subsequent to his visit no new observations on them
appear in published accounts of the ruins of Arizona, and no arche-
ologist seems to have paid attention to this interesting valley, a
fact which gave the author new enthusiasm to visit the region and
inspect its antiquities. These seemed of special interest, as Whip-
ple’s account was inadequate as a means of determining their rela-
tions with other aboriginal ruins in the Southwest. Who built the
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All water of Walnut Creek, Saml. C. Rodgers original location of Apr. 13, 18683, record-
ed Jan. 18, 1900;

Rights to 2000 miners inches (50 cfs) and even
rights to all the water is claimed.

Turney, O. A., 1901, Water Supply and Irrigation on the
Verde River and tributaries, Ariizona: Cleaveland Daily
Record, print, 87 Wood St., Cleveland. Ohio, 18p.
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Svereion , Irrigated land
Iversion | (see next slide)

Canals

vl

North end of T18N R3W

3 old fields along right side of Walnut Ck on Lynx Loam.
Irrigation was from Surface diversion using low rock dam
and also possibly from shallow well.
Cultivated area = 110 acres
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Walnut Creek

Irrigated areas of land along stream sediments.
Irrigation was from stream diversions using small dams
and also possibly from shallow wells along the stream
sediments.

T18N R6W 50 acres
T18N RSW 110 acres
T18N R4W 55 acres
T18N R3W 110 acres (Walnut Ck. only)

TOTAL 325 acres




Pine Creek (north of Walnut Creek)

The following additional appropriations of water on teibutaries of the Verde are
also of record ;

-

ON CHERRY CREEE

All water, Wm, McE. Owen and Eobt Owen, Apr. 21, 1872 b 1 p Bo

i . ON WALNUT CREEK,

oy o Mes. Fanmie Plummer, July 1y, 1805; t 3, p. 128

o0 Wm, G, Shook, June 24, 1887; b, 1, p. 426

o0 W, H. Williserakt, Nov. 15, 1837: b 1, p. 441,

All water of Walnut Creek, Saml. C. Rodgers, original location of Apr. 13, 1868, reeord-
ed Jan., 18 1000 ———ee

ON GRANITE CREEE.

All water of Granite Creek, R. A, Farrington, Jan 4. 1866; b, 1. p. £,

All water of Granite Creek and Willew Creeks ar Foint Rocks, Mar, 27, 18727 b 1. 5. BL
75 inches, M, H. Yearborn, Aug 23, 1873: b1, p 82

oo Peter Marx, Aug. 1. 38710 b 1, po o4 :

aoo 1. H. Lee, July 2a, 1875 b o1.p. 182

oo M. Maur, Dec. 20, t887; b 1. p 446,

0N BIG CHING CREEEK.

qoo ins, Imo, C, Loy and 5. Morrison, Aug. 21, 1820: b, 2 p. 150,

Booo ins, J. €. Spow and ], P Storm. Mar. 2o, 1283; b, 2, P 304,

2000 ins., JoC. Snow, Apr. 2, 1895 bz opo qoh !

roog ins,, J. o Storm and Thos, R Kmg, Mar, 16, 1808 b 3, p. 24% |
ON WILLIAMSON VALLEY CREEE, ST

sooes by I W Sallivan and I J. Fisher, Mar. 4 1Bg6; b 3, p. o4

0N DEER LICK CREEK L .

All water by M. H, Sherman, Aug. 3o, 1875; b 1. p. 160 Y

0N WILLOW CREER.

All water by Jos. Garbarins, Ang, 13, 187; b 1. p. 410, ’ -t
20 ins. _Incli {". Stone, May 17, 8go: b2 po o1z e ™

OM PINE CREEE. Lo R
Sidell Thich. by Curtis B, Hawley, June 29, 1881 b 1, p. 2 ’ :
song ing, Silas M, Lee, Tano o, 18g0; b 2, po 178 . o

e ins, Ine. P Hough, Jan, 10, o8oi; b2, pooare ind Tributaries

Cleveland Daily Record, 20p.
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49.06
39:38
53:38

1.05
0.00

5
1918

From which ) .
A cedar, 20 ins. diam., brs. 8.33°E.,
49 1xg, dist., marked 486 EZ.
‘A cedar, 16 ins.diam., brs. S. s
5 lks. dist., merked 386 BT.
Irrigation ditch, 3 1ks..wide, 4 ins. deep, course NE.
Wash, course NE, Asc. gradually.
Road, bre. NE. to Seligman and B5W.
The cor. of Ts=. 18 and 19 N., Rs. 5 and 6 W.
Lend, rolling and broken.
S0il, rocky, 2nd and 3rd rates; limestone and decomposed
granite formations.

| Timber, pine and cedar.

Undergrowth, scrub osk and buck brush.

55

1918

From which .
A cedar, 5 ins. diam., brs. S5.19%°¥.,
26 1ka. dist., marked 4528 BT,
No other trees within limite. Raise a mound of stone, 2
ft. base, 1% ft. high, N. of cor. :
Draw, course N : :
Fence, brs. ¥.60%E. and s,60°W,
Abandoned house brs. 5.504°W., 12 chs. dist.
Wash, course NE,
Wash, course S.
Reservoir No. 3, old Cienega tank!: and corral, brs. 5. 5
chs. dist. .
Road, bre. N. to Seligman end 8!'to Cienega Ranch.
The cor. of secs. 20, 21, 28 and 29.
Land, rolling.. _
80il, gravelly and clayey lecam, lst and 2nd rate .
Timber, cedar and pinion.
Undergrowth, scrub oak, young cedar and buck brush.

L

1.
829 [828
1918

From which
A pine, 8 ins. diam., bre. N.B64°E.,
lks. dist., marked }s28 BT,
A pine, 6 ins. diam., bres. ¥.523°V.,
29 lks. dist., marked 4829 BT.
Wash, course E,
Leave heavy timber, brs. NE. and SW.
Road, brs. E. and W.
Wagh, course NE. Cienega Corral bra. West 8 chs. dist.

Ditch from reservoir No. 2 to reservolr No. 3 tourse KE.

ash, eourse NE. ' .

Set an iron post, 3 £t. long, 2 ins. diam,, 26 ins. in the
ground, for cor. of sees. 20, 21, 28 and 29, marked on
brass cap . :

58

1918 .

From which
A cedar, 10 ins. diam., brs.N.203°E.,
28 1ks. dist., marked #8529 BT.
A cedar, 6° ins. diam., drs. 5.794°V.,
18 1ks. dist., marked 2832 BT,
Stream of weter from Cienega Spring, 2 lks. wide, course

N. ;
Road, bras. N. to Seligmsn and S. to Cienega Spring.

ground, for.cor. of secs. 29, 30, 31 and 32, marked on
brass can :

Set an irom post, 3 ft. long, 2 ins. diam., 24 ins. in the

27
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T19N R5W

From the cor. of secs. 29, 30, 31 and 32,

S5.0°3'E,, on & rendom line, bet, secs. 31 and 32.

Set temp. 4 sec. cor.

Intersect the reestablighed cor. of secs. 31 and 32, on ti
S. bdy. of Tp., hereinbefore described.

Thence

H.0°3'W,, bet, gece. 31 and 32.

Over rolling land, throush heavy timber and dense under-

i growth. :

;Desec. 3radunlly.

Wash, course E.

Road, brs, E, and V,

Set on iron post, 3 ft. long, 1 in. diam., 26 ins. in the
ground, for ¢ sec. cor., merked on brass csap

.4
831|832
1918

From which

A cedar, 12 ins. diam., brs. Bast
7 un. dist., marked {832 B'.l'.

A cedar, 12 ins. diam,, bre. N.83%+°W.,

. 9 lke. dist., marked 4831 BT,

A sendstone boulder, 1 X 2 X J ft. above ground,
merked Cross (x) on top, bre. 5.35E., 22 Lks.
dist.

Raise & mound of stone, 2 ft. base, 14 ft. high, W. of
oor. i .
Ditoch from Cienega Spring, course NE,
Stream of water from Clenega Spring, 2 lke. wide, course

¥E, . : }
Road, brs. MNP, to Seligman and SW. to Cienega Spring.
The cor. of seca. 29, 30, 31 and 32.
land, rolling.
So0il, fine and black, covered with malpais rocks, 3rd rat
Timber, cedar and pinien.
U‘nﬂurgrnwth. scrub oak, young cednr and buck brush.

T19N R5W

Tre sun shone brightly over the hard frozen grou
and the frosted vegetation, as we pursued our way alo
the foot of the mountains, up and down the hills ¢
nected with the mountain chain ; and we had not g

tracted by o row of cottonwood trees; and on coming

nearer we discovered the dry bed of a stream that .
appeared to proceed from the mountains. Some closely-

growing willows that we saw in a ravine led us to infer
the neighbourhood of water ; and we nccordingly turned
the steps of our mules in thn.t direction.

As we rode through the long withered grass that |
covered an opening in the wood, we suddenly came |
in sight of a numerous flock of wild turkeys, which,
startled at our approach, were running at a great rate
towards a hiding-place. The shots fired among them
were eminently successful ; but when several of them
fell, the rest spread their wings and flew away as fast as

Moellhauser, B., 1858, Diary of a

journey from the Mississippi to the

coasts of the Pacific with a United ‘L‘I!‘:’.;';‘““"'"‘"‘"""‘""“"‘““"”"‘ e ke Grskmaybe e presert
States government expedition; USGS HYDROLOGIG UNIT MAP-1574

translated by Mrs. Percy Sinnett., Whiole. A \V.. 1855, Part 1. Renort. Exblorations f
- . - . ipple, A. W., , Part 1. Report. Explorations for a
British Library, Historical Press Railway Route near the Thirty-Fifth Parallel of North Latitude.
Editions, 397p. from the Mississippi River to the Pacific Ocean: By Lieutenant
A W. Whipple. Corps Of Topogrnphical Engineers Assisted by
Lieutenant J. C. Ives. Corps of Topographical Engineers.
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Table 1. Itinerary of the Whipple Party on the Upper Verde Watershed, starting from Leroux Springs, December 30, 1853,
Place names in parentheses are present names.
| —DAaE | = DESTINATION WAGONS DIARISTS
laaaec Camp. Leronr Sorines Millbagzen Stalev| R i Prairie vicinity TWhinole
o
Lassy | New Years Sorine = Reconnaiwance Telseraohic Hill (Sienal Hill) =

[ L2085y Camp New Years Sorine = Eecon. T haic Hill Nasiller Tank vicinite) =
| 130854 " - i {Ash Fork) Whinole Tidball
141854 - " B i (Ea=le Nect wicinitv)

LEass - - Eecou. Eact of Cedar Creek (Polion Dam Draw) =
Lenssy - " Reiai New Years Sori -
[ L7088y - All With waron: New Years Sorine All
| L80ss4 |  Lava Soriges (Cagvon Tank) = With wasons. Lava Sorines (Canvon Tank) =
197854 |  Cedar Creek (Polon Dam Draw) = Voith wazons, Cedar Creek AN
| LO018S Partridee Creek E With warons Partrides Creek —
|_Launssy Camp Parirides Creek Tidball Staglev Sherburme i Lower Partridee Creek Whipole \Mallkaussn |
llanssd | Lower Pagtrides Cresk = Resomaiance, Picacke Mogntain =
LA Picacho Sarines = Reconnaicance. Ching Narrows =
| 1140854 Camp Picache Sorines = E i Unper Bie Chino -
|_1150854 = = Eeioin wason:. Ficachs Sprine -
[ 1I&nssy Aoved camp imte Ching Vallev - i west tide of Chino Vallev -
|_1070884 Camn Chima Valley = i 5 _of Puehls (Walnnt) Creek =
|_118a8ed L] - R ) un Pashls (Walnnf) Craek =
118884 West side of China Vallsy - R’ hewond Aztec Pass -
| 1200854 | Turkev Creek (Fine Sorines Draw) = i Pueblo (Walnuf) Creek =
L1854 Pueblo (Walnaf) Creek An Joined by wagons at Pueblo (Walnat) Creek Am
1218584 Bevond Aztec Pass Al ‘With wagons, over Artec Pass Al

Shaw, H.G., 1998, Wood Plenty, Grass Good, Water None: The Juniper Institute,
unpublished draft manuscript, 150 p.

One significant vegetation change along this
segment of the route is the apparent
disappearance of a cienega. | believe that it is
fairly safe to assume that this was in part
caused by diversion of a spring upstream from
the area. The Cienega Ranch, where this
spring surfaces, was first occupied in the very
late 1860's or early 1870's. At this time, | do not
know how long after settlement of the ranch the
spring was diverted. A photograph by Rex King
in 1916 of the flat at the convergence of Pine
Springs Draw and Cienega Springs Draw
(photographs on the left) shows no sign of
riparian or wetland vegetation, so the area had
apparently been modified well before that time.
Increasing juniper on the surrounding uplands
that are transpiring more water may also result
in less groundwater moving to the drainage.

Shaw, H.G., 1998, Wood Plenty, Grass Good, Water None: The Juniper Institute,
unpublished draft manuscript, 150 p.
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Another area that needs scrutiny is the juncture of Cienega Creek and Pine
Springs Draw, called Turkey Creek by Whipple. This area was a riparian

drainage in 1854. It is now a dry flat transected by a deep gully. A study of the
factors causing this transition would be revealing.

This cienega, as will be seen below, is also mentioned by the
wagon train, which camped one night at the site. No such
cienega exists in this area now. After considerable searching
| have concluded that this site was where Cienega Springs
Draw and Pine Springs Draw run together (Map 14:31). A
voluminous spring still exists further up Cienega Springs
Draw. This spring has been diverted for agricultural purposes
and no longer runs directly down the canyon. A dry and
barren flat occupies this site at present.

Shaw, H.G., 1998, Wood Plenty, Grass Good, Water None: The Juniper Institute,
unpublished draft manuscript, 150 p.
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APPENDIX F.—Big Chino Creek

The hydrology of the natural Big Chino Creek (Wash) is complex. Groundwater in the
regional aquifer of the upper watershed flows to the north toward the Colorado River
and also to the south to the Verde River and was perennial in places such as near the
mouth. Across Big Chino Valley, tributary streamflow seeped into the porous stream
sediments as some of the groundwater and was perched above the underlying basin fill
(Pool and others 2011). Recent USGS study shows: “A thin layer of Quaternary
alluvium overlies the fine-grained facies of upper basin fill near the Big Chino Wash and
forms a local perched aquifer that has hydraulic heads that are as much as 100 ft above
the hydraulic heads of the lower basin fill.” (Pool and others, 2011, p. 31).

Pool, D.R., Blasch, K.W., Callegary, J.B., Leake, S.A., and Graser, L.F., 2011,
Regional groundwater-flow model of the Redwall-Muav, Coconino, and alluvial
basin aquifer systems of northern and central Arizona: U.S. Geological Survey
Scientific Investigations Report 2010-5180, 101 p.
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Figure 1. Major geographical features of the Verde River headwaters area.

Wirt, L. and Hjalmarson, H. W., 2000, Sources of springs supplying base
flow to the Verde River headwaters, Yavapai County, Arizona: U. S.
Geological Survey Open-File Report 99-378, 50 p. |

Figure 1. Upper Verde River with Big Chino Creek (Wash) area.




With the exception of alluvial fans at and below Partridge, Pine and especially Walnut
Creek, there may have been perennial flow in much of the natural channel of Big Chino
Creek downstream from Partridge Creek (See for example p. 7 Appendix B). Even as
far north as Seligman there probably was seasonal intermittent flow in places. Partridge
Creek was intermittent with perennial pools where underflow in the perched stream
sediment surfaced in place. Of importance for this study of navigability is that there was
a supply of water throughout a typical year that was perched above the basin fill in
Quaterary sediments that reached the natural Verde River.

. Big Chino Valley .

Looking south at farm area :
Sept. 2, 1999 Hjalmarson —

(T19N R4W in foreground |

On Nov. 5, 1852 Captain
e T Sitgreaves was on the banks of
i % the Colorado River and reflected
B o coromion R on his travels since October 24
T that included crossing the upper
the Big Chino watershed to the
north of Partridge Creek

d The whole country traversed from the San Francisco mountains was
barren and devoid of interest. It consists of a succession of mountain
] ranges and desert plains, the latter having an average height of about
] 5,000 fect. above the level of the ocean. The larger growth, almost
1 exclusively of cedar, was confined to the mountains; and the scanty
] vegetation of the plains, parched by a long drought, furnished few spe- [
i cimens for the botanist.




The reader should be aware that during early settlement two places were named Chino.
One was 4 miles west of Seligman and the other was at Del Rio Springs. Az. Place
Names identifies these places. See ltem 3 of Appendix H.

i38 ARIZONA PL:

CHINO VALLEY

El.: c. 4000° Loc.: Yavapai 2, H-3
Pro.: /[éiyno/ Spanish: chino, “curly hair”
When Lt. Amiel W. Whipple came through this valley in
January 1854, he noted that it had an abundant growth
of grama grass which was called by local Mexicans “de
china.” For this reason Whipple called the valley Val de
China or Chino. The grass had a somewhat curly appear-
ance, which may account for its name. Until at lcast Sep-
tember 1871, the valley was known as the Chino Valley
and was so recorded in accounts of official scouts or en-
counters with Indians. Gradually, however, it came to be
called Big Chino Valley and is so referred to in newspaper
dispatches of 1897.

Settlement in the rich valley was steady and by 1879 there
was a need for a post office.

P.0. est. as Chino, October 6, 1879, Benjamin A. Wade, p.m.
Discont. July 25, 1891.

Ref.: 178, pp. 15, 90; 85, p. 347, 433; 177, p. 188, (Note 5);
Arizona Journal Miner, November 16, 1897, 4:2; P.O.
Records, Maps: C-5; C-7; C-12; GM-13; GM-14; GM-15;

GM-17.
a.n. Big Chino Wash Maps: GM-14; GM-15 Yavapai
Chino Creck Yavapai and Coconino
Loc.: T.26 N, R.6 W.to T. 17 N, R. 1 W.
Chino Wash Map: GM-15 Yavapai
* Chino Loc.: W. of Seligman 4 miles  Yavapai
Chino Valley Map: C-12 Yavapai

Where the narrow gauge branch of the United Verde and
Pacific Railroad to Jerome joins the Prescott and Arizona
Central (later the Santa Fe) a small community developed
with the descriptive name of Junction.
P.0O. est. as Junction, June 7, 1895, George C. West, p.m. Wells
Fargo Station, 1903, Name changed to Jerome Junction, Decem-
ber 23, 1914. Name changed to Chino Valley, April 11, 1923,
Ref.:  Gardner; Theobald; 162, p. 9; P.O. Records.



Chino Creeck Yavapai and Coconino Cos. Map, Prescott N. F., 1927.

~ Rises northwest of Mount Floyd southeast end Aubrey cliffs
in T. 26 N., R. 6 W., runs through Chino valley entering Verde
river in approximately T. 17 N, R. 1 W. See Chino.

Arizona Place Names — 6" edition

Historic and current information about Big Chino Creek that is related to the assessment
of navigability of the Upper Verde River follows. The information includes the original
Land Surveys and early newspaper accounts related to hydrology and land use for
assessment of navigability of the Upper Verde River under natural conditions.

Federal Land Survey maps (plats) with information, such as channel widths, from
selected associated survey field notes for the reach of Big Chino Creek from the
Seligman area to the Verde River are used. The maps and survey notes, when used
together, provide valuable morphology, hydrology and hydraulic information for the
assessment of navigability for ANSAC. These maps and field notes were obtained from
the Bureau of Land Management (BLM) in 2013.

Sullivan Yavapai Co. G. L. O. Map, 1892.

InT. 21 N, R. 6 W., about 12 miles south of Seligman. Sta-
tion on abandoned Prescott and Arizona railroad, “The Bullock
Road” of 1887 from Seligman (then known as Prescott Junction)
to Prescott. Headquarters for Hon. Jerry Sullivan’s cattle ranch
in upper Chino valley.



Sullivan Peak Coconine Co.

‘Grand Canyon N. P. near west rim, southwest corner vpark,
near lat. 36° 16, long. 111° 59. About one mile southwest of
Point Imperial. Named for J. W. “Jerry” Sullivan, Arizona
pioneer. Arrived Prescott December 2, 1868, born in Canada,
1844; stock raiser, banker and member Third State Legislature.
Sullivan had a large cattle ranch in Chino valley south of Selig-
man. See Sullivan. Named by the author. Decision U.S.G.B.

T23N R6W

Note: An ftalic entry denotes data that has not been mdexed agamst the land patent document, and has no image.

Image| Accession MNames | Date |Doc# |State| Meridian | Twp-Rng  Aliquots | Sec. # | County
e 0 2 o L
= [E] BURNS, RE 5/26/1508 3441 AZ | Gla-Salt River 02IN-DOGW | SEWGNWY 24 Coconina
- Azazaa 001595 | [E] BURNS, RE 5/26/1908 | 3441 |AZ | Gha<Sak River 02IN=00GW | SEV&NWY | 24 Coconing
- E m GALE, LAZFLLE D S|"].].,|'1':IEI‘J 0899 A7 Gla-Salt River 023N - 006W EVaWy 2 36 Yavapai
=) 10263 [E] LAMPORT, JAMES A 1/18/1909 3570 |AZ  Gla-Salt Rwer 023M-006W  SWWSEW 36 Yavapai
-, 1 ] MCERIDE, MICHAEL, 4/24/1911 0127 | AZ Gla-Salt River 023N - 006W SWVASEYs 26 Yavapai
= (=] JUNKINS, HENRY
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Sullivan  Yavapai Co. G. L. O. Map, 1892.

In T. 21 N,, R. 6 W,, about 12 miles south of Seligman. Sta-
tion on abandoned Prescott and Arizona railroad, “The Bullock
Road” of 1887 from Seligman (then known as Prescott Junction)
to Prescott. Headquarters for Hon. Jerry Sullivan’s cattle ranch
in upper Chino valley.

T21IN R6W
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NRCS soil survey

Meander pattern and
soil type suggest
perennial or
intermittent flow likely.

10



Section 5 ares

Green vegy

Windmill |
(see next \
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Man made channel bypassing

meandering channel area

Meandering channel \\
of Big Chino Creek

Google earth
C

Section 5 area

_ Windmill

=

CI20) 3 G008 -
Google serth &

IrageryDate: 5/4/2012° 35214°15.53° N 11295703 135 W clev 5042 ft eye alt 5240 ft




T21N R6W BOOK 1854

Ohs i .

-

aibdlviaion ol T Bl M B S X

Landg level mnd nountaireows,

goll, loan and rocky, lot.ssd 4th.ratos.
No tinbar,

Hountainssua lard 459,18 che.

Thanas I mum,
E.09°04'W.um n random Liné bot,Zees.5 and o,

Sat temporary 1/4 Sec.gor,

Intorsoct W.bdy.Tp #451ka.2.0f sor,Seea.5 and 0,

Themoo £ run,
3.88"52"E. on o trus Line bet.Seco.5 and 8.

| Orepo . whak -E0 ikpimidy, zuurns WE.,

Set o 1ime stone 20x1%:xE inm .15 ina.in ground, for 104
Seg.cor, m-m:cp?J ﬁi oa H.fece, ralped mound of stoman
2 Ft.bese, 1-1/2 ft.high, N.of cor,

Bo tress, pite fopractisable.

Lenve bdllam, smbtor dhlno Yallaey.

¢trr.sau-.¢,§,ﬂ and 9,

Tarmd, lewvel mnd Folling hillp,

Boll, loam and gravelly, let.and Srd,ratsaas.

Ho timber.

40,00
80.19

&0,1%

Thenas I run,
F.e*2'%.m & pandon lino bet.Hocs.d and B,

Bt temporary 174 Zso.cor,

Intaraect H.bdy.Ip.at 8 lke.W.of cor.3ece .4, 5,52 and
]

Thenee I mum,
3.0°1" ¥. on & trie lins bet.Sece.4 and §,ovar
nountalnedis sountey.

Daagomd ., e '

Set sand stons 00z1ExlZ ins. 38 inae.in growd for 14
Sec.cor.marked 1/4 on W.faoe, ralgsd mound of atonas
2 ft.base, 1= ft.  W.of gow,

N& trooa, plts lmprastlenhias,

Leave mountain, snter chino Valley,

Aross dhlno Oreek,dry lea.wida, courae 3,.E.

Crose road, courss W and 5.8 5.

Thes por.8ecs.4,5,8 and 9,

Land, loval amnd nountalrnesus.

3011, loam and posky, lot. arnd 4th.rates.

No tinber.

Hountelnacus lard 45.19 chw,

fugiat 2, 18905,

¥ bad

?;J;.Ja Tommahlp oonta two variotles of land, mountaina
and valley, and ihe agtl runged from fireat to fourth
reten. The 8oll of the valleys la gensrally s
righ sandy lopm, sapable of producing atumdant crope
with irpigation) the soil of the nountains snd hil
ie very rushy but profised o failrly abendant growth
of mutritious graso, Hotie of this land will pro-
duce oropes wlthout irrigation.

Cedar and pimen are found 1n the South Beotorn portiom
of ths Townahip with scattering ssdars In other por-
tilorma of Tomsmlilp,

Thare Lo ocne astiler in tle Townehlp, on Jections 14

and 24, 2 3
(oidtne_ J il s

- = - -

+B.Da ¥ Burwayor,

. MMW ;;Mrm-nuéﬂ
%éfﬂ‘:ﬂ - nh:v" %ﬁu-’_k F _.-l.-l.-ﬁ-;ﬂ;lf-l-i o
prrs B

12



To Prescott

December 18, 1912, Page 2, Image 2

Image provided by Arizona State Library, Archives and Public Records; Phoenix,

AZ

link: http:/ Joc, Lk £1912-12=

it thie image | o this
property enjoys a good name among
miners. The sale was ratified by E.
M. English, the president, and by A.
‘Wagner, the secretary, representing
the board of directors and a major-
ity of the stockholders.

BEIFIRRIRTER

To Seligman

| T2IN R6W |

To Big Chino Valley

Irrigated land along Big Chino Wash
upstream from Big Chino Valley

‘Weekly journal-miner. (Prescott, Ariz.) 1908-1929,

13
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U.S. DEPARTMENT OF THE INTERIOR

REAU OF LAND MANAGEMENT General Land Office.Records

Search Documents Reference Center

Nate: An ltalic entry denotes data that has not been indexed agamst the land patent document, and has no image.
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Partridge Wash or Creek Coconino Co. U. 8. G. 8. Map, 1923;

Tusayan N. F., 1927,
Rises in T. 24 N, R. 2 W. Tusayan N. F. Flows southwest into
Ehmo valley in T. 20 N, R. 4 W. Very old name. Ives called it
Partridge Ravine,” 1858, Later he called it Partridge creek as
::!oes Whipple 1854, Mollhausen, Diary of a Journey, 1858, says:
So called from the numerous pretty creatures of that kind.”
“January 10, 1854: Many partridges were killed foday. Upon
tl;eu‘ heads are tufted plumes like those of the California part-
ridges.” Whipple Report. Evidently our common tufted quail

- Federal land surveyor notes.

Thence N.89°57'W., on S. bdy. of seec. 36,
over mountainons land.

.10 |Rim of canyon, bears HW. and 3E.; desc. steep rocky 3V.

slope to Partridge Creek. -

6.40 |Pt. of steep descent; desc. graduslly. :
.00 [Partridge Creek, 50 lks. wide, course HW.; desc. gradually
along creek bo.tom.

37.%3 Fartridge Creek, lks., wide, course SK.

31.80 |Ft. of rocky point, slopes 3.

40.35 |Partridge Creek, lks. wide, course HW.

40.55 |True pt. for standard i sec. cor.,(missing) on low gravel

‘bed of crask, subject to overrlow, Whera & pérménent

1 monument cannot be established. Therefore at

| 41.40 Esteblieh withesd eor., ss follews: - - Liae -

i Set an iron post, 3 ft. long, 1 in. diam., 26 ins. in the

ground, for wiiness cor. to missing standard 4 sec. cor.,

with brass cap, marked . )

|

40.00 | iim of canyon bears NE. end SW. ;
41.72 | The standard cor. of sece. 34 and 35, which is a maloais

i O6f ¢or.
Thence $5.RG°24'W., on W. half of 5. bdy. of sec. '{2.
7.40 | Ieave geattering timber, bearing N. and S.; begin descent
, of rockyr W. slope into Partridge Creek Canyon.

20.40 | Pt. of steep descent. '
20.%0 | Partridze Creek, 50 lks., wide, course SW.; asc. steep
rocky SE. slope.

stone, 20x12xb inse., firmlr set in & mound of stone,
marked as described by the Surveyor General. I rees-
tablish cor. as followe: :
With original stone, set an iron post, I £t. long, 3 ins.
diam., 24 ins. in the ground, with brass cap, mérked

., throogh R. 4 W.

Pariridge Creek, 75 lks. wide, cuurse 3W.: asc., steep
rocky wall of canyon. :

36.40 |Rim of canyon, bears NE. and SW.; asc. eradually.

41.0R !The standard % ssc. cor.,, which is a malveis stone, 14x11x5
ing., firmly set in & mound of stcne, marked &nd witnessed
as desceribed by the Surveyor Gemeral. T reestablish ;
same &8 follows:

With driginal cor., set en iron post, 3 ft. long, 1 in.

i | diam., 26 ins. in the ground, with brasgs eap, marked

18
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View looking down Partridge Creek at pool, 1995
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Partridge Creek was perennial in places but is classed as intermittent because base
runoff seeped beneath porous sediments in many places along the channel.
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Ash Fork. |

Ash Fork, June 29.—
E. B. Perrin is buying water for
his sheep at Fairview,

Charles Howard is gaing to
have Contractor M. S. Burhans,
of Ash Fork, put in a cement dam
for him two miles south of theGold
Trap dam in Partridge creek.

One-hall an inch of rain fell
here on Tuesday and Wednesday.
The Coconino sun [microform]. (Flagstaff, Ariz.) 1898-
197?, July 05, 1910, EXTRA EDITION, Page PAGE
THREE, Image 3

Arizona silver belt. (Globe City, Pinal County, Ariz.)
1878-19??, September 15, 1904, Page 2, Image 2

Image provided by Arizona State Library, Archives and Public Records; Phoeniy
AZ

Persistent Bnk: http:/ /chronidingamerica '] n/sn84021913/1904=09

15/ed=1/seq=2/
Erint this image | Download this inage

tht- Last Sunday the sixty-four miles of ;::q
of | track from Williams to the Grand Isha

oly | Oanyon was put out of commission com
entirely by heavy rains and high wa- | ghe
ide | ter. Not a bridge was left standing, dian
by | and the extra gangs now at work on | 40 |
did | the Canyor. road have practically re- | of w|
to | construct:d the entire line. The San- over
st | ta Fe made a great showing o repair- it
the | ing the same, as the track was open to
Fer | traffic on Wednesday. Bluewater, on the
ule | the fing district, was the scene of a who
for | second washout on Tuesday which de- | gro
ac-|layed Nos. 1and 7 for several hours.
The Ash Fork dam is full of water, po
tl e | the Arst time in years, and the Little
| of | Colorado river was reported the high- Iain

the |ost In ten years last Monday after-
' be wwon.—Winslow Mall,
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Johmson Canyon Dam.

The Santa Fr Pacific Hallromd Com-
pany have completed their new steel
Epmlﬁmnmuﬂmm

« The [T5iiJis forty feet high and
backs up the water for 1,000 fost. The
Tuijis mow tall of water and the rail-
rosd company cousider thal 1hey have
a water supply that will last them a
Vear,

The B ligman has no water in
it nt present, and water is being hauled
1w that place from Ash Fork. The Sel-
lgman i [is the largest reservoir yet
constructed by the Rania Fe Pacific
and when flled will hold & two years
supply.

The Walout canyon |00 |southess
of this place, Is still dry, but it Is ex-
pected that the melting snows will 811
itdoring the next few weeks. Fours
teon miles of pipe line eonnect this
(T perith Angell.

All the pipe lines from 1 he dams are
gravity lives. The line from Johnson
vanyon W0 Ash Fork being seven miles
long snd trom the o7 pman | we
Holigman six milos

It is ssid that these dams cost the
rallroad company nearly SN, but
that they will save the company that
amount of money, should they be i1 led,
within & year. The reservoir st Will-
isms, the first experiment of the kind
by the Sants Fe, and which ot §5),-
(KD, has in the past three vears saved
the company severn] tlmes Qs sost.

The Coconino sun [ microform]., March 12, 1898,
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BANGE AND_ WARKET NEWS

items of Interest Pertaining to the Live
Stock Industry of Arizona—Mar-
ket for Past Week.

Chas, Howard's Gold Trap dam
went out in the last storm.

The Storm Brothers intend to
dispose of their range cattle and
ranch in Cheno Valley.

Charlie Burton's dam on Partridge
Creek 156 miles north of Ash Fork
went out during the last rains.

The Martin dam in Dry Wash be-
longing to Chas, Howard busted
during the rains and ‘was totally
destroyed.

It is reported that a stock dam
belonging to Harry Hibben west of
Cedar Ranch filled up then went
out during the recent ruins,

W. H. Campbell and Chas. How-
ard will ship their sheep next week
to the Phoenix country owing to
heavy rains and deep mud on the
trail.

The Coconino sun [microform]. (Flagstaff, Ariz.) 1898-
197?, January 21, 1910, Image 7



L I e B

G = =-mF &

DISASTER OVERTAKES
GOVERNOR AND PARTY

(From Sunday's Daily.)
Governor Hunt's first amtomobile
trip out of Phoenix 1o the Grand
Canyon proved disastrous Friday
evening at  Partridge creek, seven
miles from Ask Fork, when the car

IHM imto  deep  water and

wrecked, To add to the intensity
|of the sitwation the executive of
| Arizona was compelled to resort to
his pedal extremities and after a
terific exertion in hoofing it for
seven miles he reached the above
 rallroad station, “all n" .

| On the road, after the smashug
Vaceurred, acehrding 1o statements.
made by Lamar Cobh, state engi-
neer, one of the party on the jour-

~|mey north, Governor Humt fell by

the wayside om three different occa-
sioms, amd slight injuries occurred
to his physigue, which all the
more dlistressedl him in reaching the
goal, four hours after the accident
took place. '

L P - lsiasasilmes bl i
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Car wrecked
in deep
water
of Partridge
Creek

Weekly journal-miner. (Prescott, Ariz.)
September 04, 1912, Page 5, Image 5



Weekly journal-miner. (Prescott, Ariz.) 1908-1929,

March 05, 1913, Image 7

Image provided by Arizona State Library, Archives and Public Records; Phoe
AZ

olt}'-

.. As to Big Chino Valley, the re-
n port 1s that several groups of mon-
- eyed men have visited this promis-
iing area within the past month and
),'a delegation of San Francisco and
--iPasadena capitalists will be on the
- 1ground early in March, prepared to
e | Investigate the possibilities of dry

f i;:md irrigated farming in this Valley.

Weekly journal-miner. (Prescott, Ariz.) 1908-1929,
June 25, 1913, Page 8, Image 8

Image provided by Arizona State Library, Archives and Public Records; Phoa
AZ

Kellogg. | age concerns.

rmed at| Summer Rains.

v Judge| General rains commenced yester-
f many|day and heavy downpours were
3. This | reported to the north and west of
ride and | the city, with the usual cloud-
ites and | bursts in the wvicmity of Big Chino
section | and Wilhamson Valleys. The bene-
have re-|fit to farmers and rangemen will be
Kellogg | incalculable, the country passing
business | through the dryest spring known
nial per- in many years.

-

Con
troit
for
has
but
has

folle
thea
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BAR DIAMOND
ANY

OLD MARR HOMESTEAD
IN VERDE VALLEY BE-
COMES PROPERTY OF
CHAS. BABBITT

Another big land and cattle deal
in this county has been closed, the
Bar Diamond Company of Big Chino
valley heing taken over yesterday
by A. L. Bolin and A. E. Root of
Fresno, Cal. The sale was ratified
by I. D. L. Willams, the president,
and J. F. Hamilton, the secretary,
the selling company being an in-
cotporation. While the price paid
was not given publicity, it ranges to
over $50.000, it was stated by re-
liable authorities,

All real and personal property is
affected. in which is designated a
patented tract of 2,080 acres of land
in Big Chino valley, with all cattle
and horses rcarrying the company
iron, the number, however, not be-
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Weekly journal-miner. (Prescott, Ariz.) 1908-1929,
June 25, 1913, Page 8, Image 8

Image provided by Arizona State Library, Archives and Public Records; Phoe
AZ
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Kellogg. | age concerns. Con
rmed at | Summer Rains. troit
y Judge| General rains commenced yester-| for
f many|day and heavy downpours were|has
3. This|reported to the north and west of| but
ride and | the city, with the wusual cloud-| has
ites and | bursts in the wvicinity of Big Chino
section | and Williamson Valleys. The bene-
have re-|fit to farmers and rangemen will be
Kellogg | incalculable, the country passing W
business | throngh the dryest spring known foll
mial per- in many years. ':.C

Weekly journal-miner. (Prescott, Ariz.)
February 11, 1914, Page FIVE, Image 5
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ulhnlistﬁct.
Ed. W. Wells et ux to F. A. Rob-
€ iinson, lots 14 and 15, block 9, Wells
ol addition to Humboldt.

& !’l’nmcsmchcam water
mtnn]’aﬂndgq reek in SW
msuzo\m'. %

Bl T

| | :
- 30.60 |Right benk of Chino Creek wash--water in holes--cuurse B. |
40.26%|True point for 2 sec. oor., in Chino Creek wash, Tt is
impracticable.to permanently reestablish the missing corx.,
| 80 1 return to polint on right bank of wash and gstablish

a witness cor., pertaining solely to sec. 1R, as followa:
i 39.47 |Set an iron post, 15’ £t. long, 1 in. diam., 26 ins. in the.

I- ground, with brass cap, marked

"

-1915
&i.s pite 18x1Rx12 ins., H. and S. of 3 . dist.,
| = anl ralse s mound of aurth’, i, ‘buse 1 ft. hi
e E. of cor. 2 B
s=== | 10.60

Jeave Chine Creek wash, course E.
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Federal land surveyor notes. &

68
Jan Har Hay Jul Sep Now Jan
1916 1916 1916 1916 1916 1916 1917 |

~ Hedian daily statistic {14 years) === Period of approved data
— Daily mean discharge

Thence N.89°571'W., on S. bdy. of sec. 36,
over mountainous land.

Rim of canyon, bears KW.. and SE.; desc. steep rooky SW.
slope to Partridge Creek,

Pt. of steep descent; desc. gradually.

Partridge Creek, 50 1lke. wide, course NW.; desc. gradually

- along creak bo tom.

Partridee Creek, 50 lks. wide, course SE.

Ft. of rocky poin slopes S,

Partridge Creek, 50 lks. wide, course W,

True pt. for standard 4 sec. cor.,(missing) on low gravel
‘bed of creek, subject to overflow, where a permanent
mormument cannot be established. Ei.‘harefore a‘t

Establish withess ecor. as follews: REAVEL
Set an iron post, 3 ft. long, 1 in. dism., 26 ins. in the
ground, for witness cor. to miaaing Btsndard 4 sec. cor.,

with bra.ss cap, marked

v 80 n
3835
1916

and raise & mound of stome, 2 ft. base, 14 ft. high,
N. of eor. f

Thence 5.89°24'W., on W. half of S. bdy. of sec. 35.

Ieave scattering timber, bearing N¥. and 8.; begin descent
of rocky W. slope into Partridge Craek Canyon.

*t. of steep descent.

rartridge Creek, 50 1ks. wiﬁe murse SW.: asc. steep
rocky SE. slope. ;

Rim of canyon bears NE. and SW.

The standard cor. of secc. 74 and 35, which i & melpaie
stone, 20x12x5 ins., firmlyr set 'in & mound of stons,
marked as described by the Surveycr Gemeral. T rees-
tablish cor. as follows:

With original stone, set an iron post 3 ft. long, 3 ins.
diam., 24 ins. in the ground, with brass cap, marked
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" Federal land surveyor notes. &

S.Rg°44'W., on S. bdy. of sec. 34,
over mountainous land, descending gradual SW. 810pe.
Begin steep descent i.nto Partridge Creek Canyon.
Partridge Creek, .75 lksnwide course NW.; descend along
S. side of same., - 2

Partridge Creek, 75 lks. wide, course SW.; asc. steep
rocky wall of canyon.

Rim of canyon, bears NE. and SW.; asc. rradually.

The standard sec. cor., which is a malpais stone, 14x11x5
ins., firmly set in a mound of stone, marked and witnessed
as desgeribed by the Surveyor General. I reestablish '
same a8 follows:

With driginal cor., set an iron post, 3 ft. lonz, 1 in.
diam.. 26 ins. in the ground with brass cap, marked

cﬁéiﬁél- R R A R R R A L MR R A T MR A T VP R A R R s g

N.2°25'W.,on W. bdy. of sec. 18,

over level land.

37.88 |(40.00 chs. H. of the cor. of secs. 1% and 24} establish :

< sec. cor. of sec. 13, &s follows:

Set an iron post, 3 ft. 1ong, 1 in. diam., 26 ins. in the
ground, with brass ecep, marked :

+
513 .
1016 - |

dig pits, 1Ax%18x12 ins., N. end S. of post £t dist.,

and raise & mound of Barth 3+ ft. base, 1* .~high,

1 W. of cor. i
Right bank of Chino Crsek washﬁ.wgter in holes--course E.:

True point for % see. ocor., in Chine Creek wash. Tt is
impracticable. to permanently reesteblish the missing cor.,
g0 I return to point on right bank of wash and sstablish

. & witness cor., pertaining sclely to sec. 18, as follows:

Set an iron post, 3 ft. long, 1 in. diam., 26 ins. in the

ground, with brass cap, marked

wg_
|18
1916

dig pits, lﬂxlﬂxle ins., H. and 5. of post ft. dist.
and raise & mound of earth, 33 5. base, 14 5 high,
Es. 0of cor.

TLeave Chine Creek wash, course .

wasgh, 10 1ks. wide, course E,

Begin sseent of 5. =lope,

Zummit of ascent; thenee over relling messa,

(80.00 chs. H. of the cor. of secs. 13 and 24) establish
cor. of secs. 12 and 1; as follows:

Set an iron post, 3 ft ong, 3 ins. diam., 24 ins. in the
ground, ®ith brass cap, marked
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. Federal land surveyor notes. &

iN.5°08'W., bet. secs. 7 and 8,

. over rolling land.

et 2.00  Partridge Creek, 50 lks. wide, course sw.

| 40.68 'Reestablish missing 4 sec. cor. as follows:

Set an iron post, 3 ft. long, 1 in. diam., 26 ins. in the
ground, with brass cap, marked '

6

S 7|s 8 |

and raise a mound of stone, 2 ft. base, 14 ft.high,
N. of cor.

Partridge Creek, 60 lks. wide, course S.; asc. Steep rock
E. Blope .

Summit of ascent; thence over rolling land.

Wash, 100 lks. wide 30 ft. deep, course S5SW.

The cor. of secs. 5 and 8, reestablished as hereinbefore
describad.

Federal land surveyor notes

From the cor. of secs. 5 and 8,

N.0°02'W., bet. secs. 4 and 5
Asc. ©5 ft., on rocky SW. slope, through scattering

undergrowth. :

9.20 Spur, slopes liW. Desc. rocky NW. slope, 210 ft.

20 Left bank of Partridge Creek, 60 lks. wide, water 8 ins.
deep, course W.

21.26 |Right bank of same.

21.50 [Asc. rocky SE. slope, 125 ft.

30.3%30 | Thence over rolling mesa.

40.00 |Set an iron post, 3 ft. long, 1 in. diam., 26 ins. in the

' ground, for 2 sec. cor. Of sec, 5, marked on brase

cap,




. Federal land surveyor notes.

of T, 20 N, R, A W,

| 5 e . .

|The NW. portion of the part of this township surveyed and |

l resurveyed under this group consists of level and rol-|

| 1ling land in the bottom of the Big Chino Valley: the |

i KE. edge of which extends in a southeasterly direction

| through sections 5, 8, 17, 16, 21, 28, 27, 24, 35 and
36. From this valley the land rises over foothills,
steep spurs and ridges, to high, broken mesas and
buttes. Deeply eroded ravines carry the drainage
southwesterly to the 'Chino Wash, the largest tributary
of which is Partridge Creek, which flows through sec-

tions-2, 3, 4, 5, 8 and 7, and enters Chino Wash in
section 18. -

'The valley lend i open; with a small amount of underszrowth
| of rabbit brush and caetus. The remainder of the area |
supports a growth varying from scant to dense, of 5
cedar, Jjuniper, pinyon, scrub oak, greasewood, catclaw
cactus, and occasional examples of other species. E
Fair grazing exists over the entire area, & part of ’
which is under fence.:  The Bailey Ranch is located on }
Partridge Creek, in section 18, near the NE. cormer.

F' . ——= e —
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The weekly Arizona miner. (Prescott, Ariz) 1877-1885,

July 22, 1881, Image 4

Image provided by Arizona State Library, Archives and Public Records; Phoenix,

AZ
Persistent Bnk:

and | Lient. Wilson aud Dan O'Leary, as guide,

Fria. | have returned from a trip in search of wa.ter

riff's Imd a suitable location for a mili

Il be near the line of the Atlantic and Pacific R.
R., scmewhere in the vicinity of Partridge
creek. With what success their trip was 2t-

3& tended, we have not learned.

e ——

- UNCHRISTIANLIEE. —Some one without the

least particle of christian feelings, a night

or two since broke the lez of a cow belong-

ing to Mra. Ferguson, a poor woman, who

has to work very hard to earn a living for

nany | an aged mother and severzl small chil

ving

low-
nent

Feaes Disperien.—The continued dry
spell that hung over Northern Arizona

‘ash- | caused an uneas: inesslin the minds of mﬂk‘

obli- | i merchants; however that uneasiness has
cgis- | heen dispelled since the late rains. Milk
i will not have to be sold by dry measure.
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See Appendix H Item H2 for account of flow in Upper Verde River (probably Big Chino
Creek) by Spanish explorer in 1598
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Big Chino Wash
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Earthen Dike
(see next 5 slides)

GILA AND BALT RIVER MERIDIAN.

m"’dfl

Fe 155

FFT P . |
S5 6 i A S .,,,___e:“ i ik i Sen ‘w_,- witar aries dnnd]s
i i 3
s 8 1o
oo 90y @ ) f) oo s 2,»"'
" 3 oA
2 gy B15.30 641 30 #4180 #4110
e ahe S Lo FL1e rile L e
s | OFFICIALLY FILED #-23~I8 78
LN - it P
ST Ly 7 PrERTY ava e
P16 wo e | b
dide g | = G . 1 11 12
. "” H156.78 ddi G40 A i 1 40
' e
06 Lo 7 i =
E FEEET PR
b
< 1
3 o %
R
16 16 14 13
< §19.40 G40 S B fiFT]
o e ! ;!
> ; : - \ ,
b PP j; ¢ }» 1 B o . £
2 7 cad L AMacr { - doeo L1 P 74 &6 B
fod € i & By~ ¥ s A A | = ‘ﬁ’\ A G CLriE T )
20 S Lo I % | | '-
EPE AN o ! .
) i, | &
ol D 1)} 21 | 2 231 ‘.II..- 4 24
d O GRE.00 £40 a0 40 i dor \ 640
LT, Y 5 ‘-3
" L&
' ARG e . TS Al i
;4.-_,-.;-(; A I FrEE EIEEA] C EEETY
SEd o e ( '{4!
ek V' | a4 28 i .-;;:C
& a a0 G i P
e, Do B | e 11 G440 G4l G40 =
o e e
St |
|esge i 2 PR Als Fghse Frtoe i
EreE A | T i T Ay [
s | L Y Y 3
las's6 4
T e ELI | ‘-- a ™ §
S i S 9 an ! s _ | & a4 & 36
BT DE 40 | a0 e 40 B a0 Ha0 i
de rr | - A i
|la & | = | L s o
L. oy B e W Ry | :“- [ i =Yg AR
Tk LEE i - & = - T A [ .

esbiminton Bnos i 4 6 e e of £ D Faxt.

Arrar BDIIT, Bie erprvd

s e gomnd

_Nrnﬂb«gll—\.J P e
Towmafip Line I;sua’x’ . T W T S
oA\ e | Bl g aeTE | o . 76 60 | derras prei]

Ao s AL Bz

e ale g of rmip effstibintsf Ao offe i |
— Gl 5y o oistion, e, i ity fomell 4 el e
{mlm?wn”ﬁ“‘&% M“&*MWW

37



TOWNSHIP No. 1¢ NORTH RANGE No.

g

e g

}f 23 ﬂ.}ﬂde

4 WEST GILA AND SBALT RIVER MERIDIAN, | 2]\ 0 =LA

Subdivision lines rn 1t & veriation of £:7, A, Bust.

[FE E T o] —v—% f
8 60 s o025 rm.%%ﬂxaaun!w” a8 o2 e 2 95 bt | 2005 m\u$ ,,,,,,,,,,,,,, %, 4 wivas) vt sb, sere T19N R4W
“ 5 ' ! |
E”"' ol ~ ! A\ A an - oy -‘4"”1.” i ?‘
H - ¥ 1
L es £15.30 26 |Ft wides \ |, 64122 ;;3 WW §4180 641,00
o A8 ity s : S
.
ess & N . | GFRIGIALLY FILED $-23-1828.
% ke A b £ FLTL ZA
o FTr RGN . .«vh Erira e ) ErE TR
I e e 4 N Tk |
: | 43 ft wide
pane s s G PN 10 i 11 e
a:m 615.79 I B \ R i 40 [F 500
oo ® N 26 ft wide |
e [ S - e
e S o Sy ot e A
b s ’
I s 4 33
e, | S 4owide s
LETD | i \juu LE T
i ‘ "
Y] | ™ Ziae ®
T rn.u T Eriaza bl
—— 3 | S
\‘\ ~ '\I' i
'Y 21 16 ft wi eb Y, 28 1A oy
d o figh.on 40 LE 1] G40 R 1 3 LE 1)
Paas +o 0 A |3
v i3 H i
leg.oe angn sizee 2060 oyt “
e T ot e W P < EEE =y xd
LR 3 Hp
P7r an 0. 28 7 wt % 26
';‘ 924,82 a0 G40 G40 G40 & ado
:" e et
P x
' Seg LIS P2 P L7 B
[y T Eiig T P FrTEn Yy 3
das *lae o :  Chino Valley Ck.
P45 w e . a & ,
? -, & 16 ft wide (dry)
w31 52 33 o 84 ah 3
e 427 06 40 40 . €40 GE 40
] . . :: ~ 16 ft wide
- . - K S
oy K. A [ e b | St boscet ek
= - - - - - e - =t

13 ft wide

38

e hie % 'd @51.-.51 @{fxs..&u}uﬁ?/ &7 eff .

wtrrer D83 T o ceovend

[y rr—— — T R— g e L A
Tvsmahin Lol 2 7 e | fialy 2548750 26 0| it :20- a0z ?‘Mﬂ%f&% @47"" %M“"‘f s
e R P S 26 50 | Mzvin o] {m....;a.,.,/,./a tf«f,,..ﬁ.{[...&.‘_.“..l_.!#w
[t s b e
| g Gounals G, B Frivuc.

S, hlgone 27 2 G717

o ;gl

In the mid 1960s the author was performing field duties for the USGS and observed a
low lift centrifugal pump installation on the upstream side of an earthen dike in Big

Chino Valley. Apparently the use of these pumps along Big Chino Creek began in the
late 1890s.

T1ON RAW

: Arona eekl jourl-ie er 1, 18

" BIG CHINO The weekly Arizona miner. (Prescott, Ariz) 1877-1885, April 14, 1882, i

Ihohln“uﬂu‘thsr

'Hh " yufﬂht'
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Arizona weekly journal-
miner., May 15, 1889

The installation is roughly depicted in the center sketch of the following three cross-
section sketches of Big Chino Valley. The suction line was in a dug pit (a shallow well)
on the upstream side of the dike or earth dam. It appeared that the pit was dug by a
bulldozer to get to the underlying ground-water as the level was dropping from human
extraction by deep wells and upstream human diversion. See item 11 of Appendix A for
further description of this type of pump installation.

The general response of crop irrigation practices in Big Chino Valley to the declining
perched water table is depicted in the three simple sketches shown on the next page.
The deep well in the third sketch is in the basin fill aquifer.



Interconnected ground and surface water (late 1800s)

Top of earth diversion dam
\ Water level behind dam To field
g SO
\—h’\\ Water table
Irrigation
Channel ditch
of Big Chino
Wash

Ephemeral flow with shallow groundwater (mid 1900s)

Top of earth diversion dam
To field
\\’W—\ Pump
Water table S
Channel \J dgch
Wash

Ephemeral flow with deep groundwater (present)

Top of earth diversion dam
Deep well
5=\ To field

. B e
Irrigation

Channel ditch

of Big Chino

Wash Water table
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T19N R4W -

Note: An Jtalic entry denotes data that has not been indexed agamst the land patent document, and has no image.

Imege|  Accession Names i) Date |Doc# | State| Meridian | Twp=-Rog Allquots | Sec. & | ounty
- wwdocument contains 13 acditioral and descpbions,

= AZevix 0036056 | [ ARIZONA STATE OF 21111919 AZ | Gl-Ssk River DION-DD4W | Nia 20 Yavapal
O19N=004W  NYaSYh 20 Yavapai

@ Lsdgez200 | [E BIXEY, HARRY L 2/6/1904 4991 AZ | Gla=Selt River D19N=004W | S/aSE% 14 Yavapai
DISN-DD4W  SHSWY 14 Yavapal

@ 590603 [F] LEAVELL, JOHN LOGAN 7/3/1917 022453 AZ | Gla=Solt River O19N=004W | 5% 22 Yavapai

I

% g81394 [E] LeaveLy, JOMN LOGAN 6/22/1916 (46257 AZ | Gla=Salt River O19N=0D4W | NYaNY: 26 Yavapai
@ 138065 [F] sATTERSON, EDWARD L B0/1910 (2663 AZ | Gla=Salt River D10N=004W | NSSWA 14 Yavapal
DION - DDAW SWRNW 14 Yavapal

019N = DD4W NN eS% 14 Yavapai

[% A [E] prIce, 104N W 1/17/1915 122415 AZ | Gla=Salt River O019N=004W | N2 22 Yavapai
@ fs0areann  [F) SANTA FEPACIFIC RAILRCAD CO | 5/5/1905 11426 | AZ | Gla-Salt River O19N-DD4W  SEWASWW | 10 Yavapal
— Azezas 001350 | [E] WiILKES, JOHN 4/27/1891 120 |AZ  Gh-Sak Rver (19N-004W  NWWSWYW |4 Yavapai
UION-004W  SWW“SEW 24 Yavapai

Weekly journal-miner. (Prescott, Ariz.) 1908-1929,
February 19, 1913, Page 7, Image 7

Image provided by Arizona State Library, Archives and Public Records; Phoan
AZ

ﬂwJohnLLuveﬂ,mm;
capi- |1y on the dry principle in Big Chino
Valley, was in the city yesterday on

._ |business, and is satisfied with the -
ring- | outlook for the coming season in
x of |the prospects of raising the biggest
§ atlyield ever known in that locality.
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Image|  Accession Memes | Date |Mﬂﬁ‘ Meridian  Twp -Rog | Alquots "“l‘l County
B [ [0 AlEw, WiLLIAMR e e e C A
OITN-DOIW 5Bl 8 Yavapai
OI7N-COIW  EWSWA 18 Yavapel
OI7N-0OIW  SEWNE% 18 Yavapl
0I7N-0OIW  NBLNE% 19 Yavapal
OI7N-0OIW  NEWNWHR 19 Yavapei
DITN =002 NEWRSWa Fal Yavapal
0I9N-00IW  NEWSER 6 Yavapal
OI7N-0OW  loyTre3 18 Yavapal
mm=00iw  LogTa S 8 Yavapai
e ST STROG EOIA AN ARIST] Y (TP
F en« .,/""'- FRITSCHE, HARAIE W, -""“‘\ 5211933 07723 AZ | GleSek  O19N=003W | SKNER (6 Yavapai
/ FRITSCHE, SIDNEY T \ River
= REE | Bl rumscs, mesew | 4131915 016163 AZ | GEBSEE  GISN=OOIW | SEWMSWIM Yavapal
— N e S

k]

—_— OISN-00TW  LotTrt? 30 Yarvapai
010N - 00IW Lot Tret 3 0 Yavapai
J— IGN=0OSW  LOYTRTE 30 Yavapal

0
0
10

@ 11470 FRITSCHE, HARRIEW /. 12311919 0J6862 AZ ﬂ:;&l 019N =003W  NEWSE' Yovapai
R

o - 0ISN-00IW  SWSEY Yavapal

@ 064706 Tl HALEY, HARRY T 5/15/1933 | 070652 AZ | Gla-Sak OISN=003W  NWSSWY. Yavapal

016N=001W  SEW b0 Yevapai

0ISN-0OTW  NEW 5 Yavapal

0ITN-0OIW  SEWNW IS Yavapai

01BN =002W  SYiSWE 5 Yevapai
01BN=-0OJW  loyTrle 25 Yavapal
O1EN-00IW  Loy/Tret 11 s Yavapal
018N - 002w Lot/ Tret 12 15 Yavapal
019N=-COXW Loy Tra § L] Yavapal
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' T19N R3W

View looking southwest at Big Chino Creek
Photo taken during period of snowmelt.

by Win Hjalmarson

USGS 09503700 VERDE RIVER NEAR PAULDEN, AZ

A
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" Oct. 7, 1940 SCS photo
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* Big Chino Creek
showing base flow
In channel with
exposed sand
. (sand bars)

- in places where flow
.| seeped Into porus

~ sediment.
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Note: An Jialic entry denotes data that bas not been indexed against the land patent document, and has no image. I T18N R3W I

Image| Actession MNames | Date |Doc# |State| Meridian | Twp-Rng  Aliquots | Sec, # | County
- wa dOCUMENt Contains 15 addtonal Bnd descrptions.
— | AZAZAA [E] AsHLEY, CHARLES E 6/27/1895 (333 AZ | Gla-Sak River |O18N-CO3W  WYASEY: ] Yavapai
— O18N - DO3W CNLINEV: 4 Yavapai
MEN-(03W  SEVSEW 4 Yavapal
—~ | Azagaa ASHLEY, JAMES R 4[28/1809 |515 AZ | ClaSak Fiver [D18N-COIW  SW% 2 Yavapai
001048
— AZAZAA CANFIELD, THEODORE B/13/1890 | 344 AZ Gla-Sak River | 018N - 003W SEVL 22 Yavapai
001032
226248 KING, CHARLES W T 9/25/1611 010938 AZ  Gla-SakRiver O18N-003W  SVGNW4 i Yavapai
@ OIBN-COIW  Lot/Tre3 4 Yavapal
DIBN-C03W  Lot/Tret 4 4 Yavapai
@ 44104 I WING, CHARLES W T 11/12/1014 | 016690 AZ  GlaSak River OIBN-00IW  SEWNEW 4 Yavapai
O1BN-CO3W  NEWSEW 4 Yavapal
OI8N-CO3W  Lot/Tret 1 1 Yovepal
OISN-C03W  LoyTro 2 1 Yavapal
— ADAZAR | KING, THOMAS M G2371501 |G17 AL Gla~3ak River | 015N = OO MNEYe B Tavapai
001091
—  |AZAZAA KING, THOMAS R 81471899 |530 AZ  Gla<Sak River | O18N-CO3W  SW'% i Yavapai
001088
— AZAZAM LOMAX, ALEERT E 11771902 | 655 AZ Glo-Sok River | 018N-000W  SEW 26 Yovopai
001062
- AZAZAR i3] RUS, ARNIEA 9/15/1891 | 387 AZ Gla-Sal Biver | 018N - 003W S RSWYS 24 Yavapai
DO1083
[@) |ELts7s-ze IEI‘smm FE PACIFIC RAILRDAD 31041905 10661 AZ  Gla-Sak River |Q18N-CO3W  NV:SWi 24 Yavapai
Note: An /talic entry denotes data that has not been indexed against the land patent document, and has no ¢ T18N R3W
Image| Accession HNames | Date |Doc# | State| Meridian | Twp-Rng  Aliquots | Sec.# | County
-_ AZAZAA SNOW, JAMES C 6/30/1892 | 233 AZ  Gila-Sak River 018N -003W  NW% 22 Yavapai
001083
— AZAZAA SPRINGFIELD, ADELINE L 5/14/1900 | 548 AZ  Gia-Sak River 018N -=003W  Wi:NW 26 Yavapai
e 018N -003W  SWNEYW |26 Yavapai
D18N-003W  SEYWNWY |26 Yavapai
-_ AZAZAA STORM, JAMES P 11/23/1861 | 234 AZ  Gla-Sak River 018N -003W  NEW 22 Yavapal
001084
-— AZAZAA TAYLOR, JAMES 12/9/18¢2 | 273 AZ  Gla-Sak River 018N -003W  NY:NE% 26 Yavapal
108 018N -003W  SEWNE'4 26 Yavapai
D18N-003W  NEWNWY% |26 Yavapal

Ar_iz'ona weekly journal-miner. (Prescott, Ariz.) 1885-1903, September 30, 1891

:

:

surfaca

ater
thers,

L
ing without !
AT

take

REE

i

down

to

it
to push

£

=58

Section 22




52

T18N R3W

Arizona weekly journal-miner. (Prescott, Ariz.)

1885-1903, September 30, 1891

(Prescott, Ariz.) 1885-1903,
October 02, 1889,

‘Weekly journal-miner. (Prescott, Ariz.) 1908-1929,
October 08, 1913, Page 4, Image 4 Weekly journal-miner. (Prescott, Ariz.) 19¢

il:ane provided by Arizona State Library, Archives and Public Records; Phoe December 02’ 1914’ Page SIX, Image 6

Persistent link: http://chronidingamerica Jocgov/feen/sn850329 913= o _ .
08/ed-1/seq-4/ Image provided by Arizona State Library, Archives and Public Re|
AZ

Print this inage | Deownload this image

p e Persistent Bink: http://chronidingamericaJoc,gov/lccn/sn8503 2
BIG CATTLE DEAL.  The 1+l 02/ed-1/seq-6/
| the mo |
Tuller - £ 1 tween
ro. | Duller pfr:;:::; 31-"e3:;’l:’l§‘::1_. ca'”i\\-ns e preasurc, 10C Ccar > IcgIscIta au)
dred ilead were : the Overland garage. |I
i BT s el by Looks Suspicious. i
From Sunday’s Daily.) § o 2 : 5 A b
e : cHacr i ",ﬂi of the]| Strikers Arrivals from Big Chino valley
‘closed in this scction | €FS: scem to he quite earnestly con-|

nths for range cattle!
yesterday when thej

cerned over the addition being madc;i
rs and M. A, T‘er"r;ins.l EL

to the King Brothers’ home, from|

Iv.) |of Big no valley, sold to l“ultcrtg”"s&'i which 1t 1s mterred that cupid ist
& Con-|Brothers, of Imperial, Cal, several]*?¢ JU: 5 - !
! e 20 o S vie -:‘...(.nn,,,.(.;ion the about to select a new habitation at|

1€rs, u i I bl 1€} . 1
wet for|of Flagstaff, presented the buy .robbery |

the confirmed bachelor wickiup.

The r¢ L !
kol There arc three of these well known
2an cl brothers, living under the same roofl
\ A and who the queen will be for the

lucky King, will he announced later.

4
1

at Del

for market
1 4
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Title - King Ranch, Chino Valley, Arizona, 1922
Date of Photograph : 1922

Yavapai Co. Map, Prescott N. F, 1933.

A noted horse ranch in Upper Chino valley. In T. 18 N, R. 3
W. About 3 miles southeast of Fritsche P. O. Established about
1883 by Thomas R. King of California who later brought his
three nephews to Arizona. They succeeded him and took over
the ranch and managed it for many years. The uncle, Thomas
R. King, died Feb. 2, 1932.

Arizona weekly journal-miner. (Prescott. Ariz.) 1885-1903. October 16, 1901
from their stock ranch in Big Chino
valley. They have just finished mak-

a shipment of cattle to Bakers-

the cattle chipped they had W
quite an exciting experience. The _

Kings Ranch




' The committee documented recorded irrigation diversions. ;';f';*_;-
Records for Big Chino Creek are shown below where
reference is made to appropriations (on left in miners
nches) and page numbers in the county records book (on

i right). The Committee records are for live streams

. (locations of perennial flow) where diversion is made.

ON BIG CHINQ CREEK.

.-..‘f._.'}: 4000 ins., }no. C. Loy and S. Morrison, Aug. 23, 18g0; b. 2, p. 150.

' 8000 ins,, J. C. Snow and J. P. Storm, Mar. 2o, 1884; b. 2, p. 304.
% 2000 ins., J. C. Snow, Apr. 2, 185; b. 2, p. 406.
& 1000 ins., J. P. Storm and Thos. R. King, Mar. 16, 1808: b. 3. p. 248. §

King house also along
north side of Verde Rive

Note: A total of 15000 miner’s inches = 375 cfs or about 270,000 ac-ft/yr. Obviously this
amount greatly exceeds any likely base runoff but it suggests the possibility that
irrigation diversion was made at the several dikes that intercepted snow melt runoff and
storm runoff in addition to base flow.
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Image|  Accession Mames) Date | Doc# State| Meridian | Twp-Rng | Aliquots s:" County
@ 1070900 AIKEN, CLAUD W 7/18/1934 | 073711 AZ  Gip-Sak 017N -002ZW | 5w 10 Yavapai
River
017N -002W  NWWSEW 1S Yavapal
017N-002W  NE% 35 | Yavapai
D17N-D0ZW  NEWNWY 35 Yavapai
017N-002W  NWSEYe 35 Yavapal
017N -002W  SESEW 35 Yavapai
OI7N-002ZW  SWWSWY% 35 | Yavapal
018N -0D0ZW  NMaSWW 25 Yavapal
Note: An ftalic entry denotes data that has not been indexed against the land patent document, and has no image.
[image]_ accsson Mosy | ows [oocemue] mectun | Dm-ma e [secs | cun |
f — [ 1
| @ plirr)ic’y BARKER, GUSTAV HERMAN B/23/1935 069562 AZ G_!-Sa'l‘ D18N-002W | Lot/Trerl 26 Yavapai |
er
018N-002W  Lot/Trct 10 | 26 Yavapai
018N - D02W | Lot/Tret 11 | 26 Yavapal
O18N-002W  Lot/Trct12 (26 Yavapai
O18N-002W | Lot/Trt2 |26 Yavapal
DI -00R0 JLUTHG . fan | el
O18N-002W | Lot/Trct4 |26 Yavapai
O18N-DO2W  Lot/Tras |26 Yavapal
O18N-002W  Lot/Trt6 |26 Yavapai
OLBN-D02W  Lot/Tret7 |26 Yavapal
contains 2 ional land i
- AZAZAA 001129 BURNELL, GEDRGE 5171857 432 A2 Gh-Sat OIBN-002W | NEWSWWA (30 Yevepai
River |
OIBN-002W | Lot/Trt2 |30 | Yavapsi
OISN-002W | Lot/Tret3 |30 | Yavapal
Q18N - D02W 30 Yavapai

Lot/Trct 4

Note: An Jtalic eniry denotes data that has not been indexed agamst the land patent document, and has no image,

Image Access| | lhm | Date | QL#|M Meridian | Twp - Rng | Aliquots | Sec.# | County |
@ 1000385 FLZER, AMOS D 4/20/1927 054779 AZ ?::‘l 018N- 002W MWW 5 Yavapai
O18N-002W  Loi/Trctl 25 Yavapai
O18N-002W  Let/Tret 2 25 | Yavapai
O18N- 002W  Lot/Trct3 25 | Yavapal
O18N-002W  LotfTrtd 25 | Yavapai
O18N-002W  LoyTrdd5 25 | Yavapai
018N-002W  Lot/Trct6 25 Yavapai
a 1084708 HALEY, HARRY T 6/15/1933 070692 AZ  Gib-Sat O15N- 003W  NWKSWY% 10 | Yavapai
Rver
016N - 001W  SE% 4 Yevapal
O16N- 001W  MEW 5 Yavapai
017N-002W  SEWaNWWG 35 Yavapai
O18N- 002  SYHSW 5 . Yavapai
O18N- 002W  Lot/Trct 10 25 | Yavapai
O18N-002W  Lot/Trat1l 25 | Yavapai
018N- 002W  Lot/Trct 12 25 | Yavapai
O19N- 003  Lol/Trct 3 6 Yavopoi
@ 1056302 MORRISON, CLINTON JAMES ~ 9/27/1933  0GBB0S AZ Ei:;rsu O18N-002W | EYa 26 | Yavapai
018N-002W  Lot/Trct1l 35 Yavapai
O18M-002W  Lot/Tra2 35 | Yavapai
018N-002W  Lot/Trct3 35 Yavapai
O18N- 002W  Llot/Trt4 35 | Yavapai
018N-002W  LoyTraa5 35 | Yavapai
018N- 002\  Lot/Trct 6 35 Yavapai
OI8N- 002W  Lot/Trct7 35 | Yavapai
O18N-002W  Lot/Tr B8 35 | Yavapai
ia 233131 SANTA FE PACTFIC RAILROAD  5/13/1913 014183 AZ gi:;rf\ll 003N - 001V | MWW 10 Maricopa




Montezuma

strates the skill of Prescott artisans [

wmaie by Sam Hill. ard bas a capaci-

too.
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. Arizona weekly journal-miner.

in the manufacturing line. It wask

(Prescott, Ariz.) 1885-1903,

: % November 23, 1898
ty of 5000 gallons. It will soon bef e
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construction, is a eredit to any house |
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Title . Construction of Sullivan Lake and Dam near Chino
Valley, Arizona, C. 1934
Date of Photograph : 1934

T17N R2W
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Before Sullivan Lake
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Note: An fialic entry denotes data that has not been indexed agamnst the land patent document, and has no image.
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Image Accession !hm.:im Date Doc # | State Meridian Twp - Rng Aliquots Sec, # County
é-i 1anzaa2 [E ACUND, RAFAEL 5/16f1910 | 92 Ly Gilg-5alt River | 017N - 002W SWYaSW 26 Yavapai
=) 170200 [E) AIKEN, CLAUD W 7/18/1934 | 073711 AZ Gile-5alt River | 017N - 002w SWs 10 Yavapai
- 017N - 002w NWY S5EYa 15 Yavapai

017N - 002w NEY: 35 Yavapai

O17N - 002W MEV NV 35 Yavapai

017N - 002w NYSEW 35 Yavapai

017N - 002W SEVaSE e 35 Yavapai

017N - 002w SWiaSWw 35 Yavapai

018N - 002w N5 W 25 Yavapai

= 1050500 [E] AIKEN, WILLIAM R 11071936 | 070757 | AZ Gile-5alt River | 017N - 001w MEYa WVYia 17 Yavapai
: 017N - 001w SEli 18 Yavapai
017N - Q01w EVaSWWa 13 Yavapai

017N - 001w SEV4NEYs 18 Yavapai

017N - 001w NYaNEY: 19 Yavapai

017N - 001w NEYa WV 19 Yavapai

017N - 002w NEY SWla 4 Yavapai

019N - 003W NEWiSE Vs & Yavapai

017N -001W Lot/ Trct 3 14 Yavapai

017N - 001W Lot/ Tret 4 18 Yavapal

.documrent contains 1 additional land descriptions.
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T17N R2W
Note: An fialic entry denotes data that has not been indexed against the land patent document, and has no image.
image | Accession Namesf Date | Doc # |State| Meridian Aliquots
@ 1048666 [ ARCHER, WILLIAM M 8/6/1931 066587 AZ | Glo-SaltRiver |O17N-001W | SEV4NW
SWYs
| SN 23
g e o
 SwwNEW 23 Yavapal
IsEwsew 23 Yovapai
;th zs ' Yavapal
SEUMNEW 2% Yavapai
— AZAZAA 001294 | [E] BAKER, JAMES M, | 1131876 36 AZ | Gh-Sak River | 017N -002W SWKSEY |15 Yavapal
E ?&Rau% ' 017N-002W | NEV 2 Yavapal
OUN-00W | NkSEW |22 Yavepal
017N - 002W SEVaNW Ve 22 Yavapal
017N-002W  NEVSWY% 22 Yavapai
_— AZAZAA 001296 | [E] BAKER, SARAH F 3/25/1902 21 Az Gla-5ak River | 017N - 002W NWIANW A 35 Yavapai
@ 1079411 [El cUTBIRTH, JAMES W 10/25/1935 067535 AZ  Gila-Salt River | 017N -001W SWia 17 Yavapai
017N -001W WM 17 Yavapal
017N - 001W SEY 18 Yavapai
07N 00IW  NW% 20 Yavapal
OUN-0OIW  WhSWA 20 Yavaps
017 - 002w sEwswa 26 Yavapai




Misc. Information

Weekly journal-miner. (Prescott, Ariz.) 1908-1929,
; Dr 03, 1919, Page PAGE THREE, Image 3

by high water, and other piaces to
the west are shut out of communica-
tion

Mining camps 1o the south of Pres-
cott are shut out for the present, and
o the storm continues as is indicated,
all wiil be marooned ior the winter.
Some properties have new plants at
the railroad depot here, and future
operatintis will be seriously affected
if the storm is not svon broken.

Over 200,000 hiead of sheep are now
in the upper portion of Rig Chinn
valley moving south by the forest
trail mio Skull valley, and it is be-
lieved many head will succumb,

The cattleman, farmer and miner
will in the end benefit by the biggest
storm to occur in November in over
forty vears.

1. Arizona Joint Canal Committee

+ Turney, O. A., 1901, Water Supply and Irrigation on the Verde River and
tributaries, Ariizona: Cleaveland Daily Record, print, 87 Wood St |
| Cleveland. Ohio, 18p.

The Sub-Committee of the Joint Canal Committee was compased of J. W. Woolf,
W. B, Cleary and J. W. Stewart, who represented The Arizona Water Co., The Arizona
Canal Co., The Grand Canal Co.. The Maricopa Canal Co.. The Salt River Valley Canal
Co., the Consolidated Canal Co., the Mesa Canal Co.. the Utah Capal Co.. the Tempe
Canal Co., and the San Francisco Canal Co.

This committee left Phoenix, Arizona, July 8th, 1goI. and arrived at Camp Verde
on the 13th. The total amount of water heremn reported as diverted from the Verde
River and its tributaries may be accepted as the smallest amount taken during the
Summer season. According to all reports the water was lower there than the Summer
_before, which was the dryest we have ever known. On one stream. Beaver Creek.
rotation had never been practiced before. Even this shortage was not such as to
induce the users to look after the water at night: it was uniformly turned on the land
and permitted to take care of iself. All these lands have a much greater fall than in
the &lt River Valley. so much so that very little good is accomplished by the warter
turned loose at night.

Forthose aare ofthis oomittee and its eport, is impoant to e awar that
~ little information on water use (irrigation) for the watershed above the USGS
Paulden gage was shed by this committee.
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J Turney, O. A., 1901, Water Supply and Irrigation on the
{ Verde River and tributaries, Ariizona: Cleaveland Daily
Record, print, 87 Wood St., Cleveland. Ohio, 18p.

NOTE

| For specific recorded diversions reference is made to

4 appropriations and page numbers in the county records

* book. Records are for live streams (locations of perennial
flow) for diversions on the Verde River and many

d tributaries.

RECORDED APPROPRIATIONS.
There are other small ditches on other streams emptying into the Verde and on

its own head waters, but their value is small. Many of the appropriations on the Verde
are not of record; the following in addition to thosc heretofore given are of r ord:

. ) ON WALNUT CREEK,
1000 in, Mrs. Fannie Plummer, July 17, 1836 b, 3, p. 138,
500 Wm. G. Shook, June 24, 1887; b. 1, p. 426.
s00 W. H. Williscraft, Nov, 15. 1887 b. 1. p. 4L
All water of Walnat Creek, Saml. C. Rodgers, original lacation of Apr. 13, 1863, record-
ed Jan. 18, 1000;

ON GRANITE CREEK.

All water of Granite Creck, R. A Farrington, Jan. 4, 1866 b. 1, p, &

All water of Granite Creek and Willow Creeks a1 Point Rocks, Mar. 23, 1872; b. 1, p. 81
75 inches, M. H. Yearborn, Aug. 23 1873 b. 1, p. 87.

8oo Peter Marx, Ang, 1, 1873; b. 1, p. 04. .

200 ). H. Lee. July 24, 1875: b 1, p. 125

soo0 M. Maur, Dec. 20. 1887; b. 1. p, 346

ON BIG CHINO CREEK.

ﬂ ins,, ina €. Loy and S. Morrisen, Aug, 23 1850: b3, p. 130,

ins., J. C. Snow and J. P. Storm, Mar. 20 1834 b. 2, p. 304
2000 ins., J. C. Smow, Apr, 2, 1805; b, 2, p. 496,
1000 ins., J. P. Storm and Thos. R. King, Mar. 16, 1808; b, 3. p. 248
ON WILLIAMSON VALLEY CREEK.

150000 by J. W, Sullivan and J. J. Fisher, Mar. 4 1806; b. 3, p. ¢4,
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The Coconino sun [microform]. (Flagstaff, Ariz.) 1898-
197?, September 25, 1908, Image 6

Image provided by Arizona State Library, Archives and Public Records; Phoenix,
A
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that m--ﬂv:;ll“h“m' &
fall delivery. Cattle are in fine|C.
condition and the sales this fall
should be the largest in years.
'Eight carloads of sheep selected
from the Tyson flocks were ship-|Be
. ped to the Los Angeles markets| !
from Del Rio yesterday. A car-
M&'mmm' g ens< g
y p-
'%‘IWH-.. the destina- [te
tion of the equines being Okla-|de
homa.—Journal Miner th
...2:.. 1@"...‘2;,12’..;“{.1:&4.; pr
to the Kansas City market. Next 4
Monday he will make another ship- | 1©



The weekly Arizona miner. (Prescott, Ariz.) 1868-1873,
February 05, 1870, Image 3

Image provided by Arizona State Library, Archives and Public Records; Phoenix,
AZ

Persistent link: hitp://chronidingamericaJoc.gov /lccn/sn82014899/1870-02-

E
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g | Up to the present time but four ranches bave | silv
j- | been caltivated in Chino Valley — Baker & ]
al | Campbell’s Robt. Postle’s, G. W. Banghart's and | ami
us | Mr. Shiver's. These ranches have produced | pic)
in | €or0, wheat. potatoes, ete.  The owners usually | p.
o. | lirigate, there being an abonduace of water at

g | 11 seasons.for that purpose. Nr. Buker informed |
o. | 18 that & great many ranches bave of late been 1

. | located down (he valley, by persons who intend
setiling npon and working them the coming dis
season. There is plenty of good arable land fa | I*I
' | the vicinily, yet open 10 selilement.and should the | frO
¥ | troops at Camp Toll-Gate be moved to Wiltlam- | Cay
son Valley, and & post be there sstabilshed, the | abe
day is not far distaot when the farmers of that | |
part of the country will be pumbered by the | he
bundred. an

Frorr.—Mr. M:Foster got In, Sunday last, | las
from California, with a wagoa load of apples, | str

"Total number of cattle in the county at the close of—

1882...,.... 30 SEEOEOTY S 6oGaa s 060 GO PP - %2 5
1884, 100000 2000 0aa0 0800 B B0a B0oa Doas Basg ik 00k
L S £ B i B N R IR e e i 2
Il Rnaa0AR Ha oA tEan ARG BaCHSE G aea 000 00D Do aE 116,286

time. Parhaps no better eriterion of the superior advantages which
Yavapai Gounty, eomposing as it does the greater portion of Cen-
tral Arizone, possesses over other sections of the Territory in the
matter of stock growing can be given, than the following eomparison
of the cattle interests of the different counties, as shown by the
Territorial Auditor's report of 1886:

Connties. Nuomher of Head.
Yavapal, . ooooo iy i i i i e eeen .y, 116,286 <: |
T R . 311

LT TSRO . | X 1
T P < (- X (17

GrallAI L. e et e e e e e 29217
{5 bt ) b A A A B A AL AA OG0 000G O S0 DOO0 CaaD Ba00. ¢l 1l
Gla . L i e e 16,970
B P I %1515]
3 L) T D R 1.5 1
T PO < A 1 & §

O'Neill, Wm, O, 1887, Central Arizona, for Homes, for Health, for
Wealth; Prescott Az., Hoof arid Horn Print, 133p.




69

Com utation of total base runoff P R A R
Big Chino Creek

Townships

T20N R4W, T19N R4W, T19N R3W, T18N R3W,
T18N R2W, T17N R2W

Acres (mostly from SCS 1940 aerial photos)

Total acres = 900 (Sum of 14 parcels. Small
parcels in marshy areas
not included because ET
of cultivation is offset by
natural ET.) i




Appendix G.—The natural and ordinary Verde River from USGS Clarkdale gage
(09504000) to mouth at Salt River.

This evaluation of the navigability of the middle and lower Verde River (mile 36.6 to mile
230 at the mouth, Figure G1) focuses on the natural hydrology before the watershed
and flow in the Verde River and tributary streams were altered by human activities. The
evidence shows that the natural river had a substantial natural base flow considerably
greater (about 100 cfs greater, Item F of Table 2 of 2) than the gaged base flow (Q90)
at and downstream from USGS gage 09506000. The fact is that the base-flow waters of
the Verde River have been materially decreased by diversions mostly for agriculture,
ranching and mining since settlers first arrived in the watershed some 50 years before
Arizona statehood. Most of the loss of base flow was the result of diversions for
irrigation along tributary streams in the Verde Valley and Chino Valleys areas and along
the Verde River.

The evidence also suggests that the natural and recent geometry of the channel
upstream of Horseshoe Dam are approximately the same probably, to some degree,
because of outcrops of bedrock and coarse channel material limited channel adjustment
for the lesser base flow. At the very least, the considerable use over the past 25 years
of the river by small watercraft suggests a well-defined main channel with adequate
depths, widths and velocities for navigability. The evidence also suggests there was a
single well defined main channel along the entire river following the large floods of 1891
and even 1993. Downstream of Horseshoe Dam, where nearly all flow is from controlled
releases from the two major reservoirs, the main channel typically is well defined but
there are a few braided reaches where the recent channel(s) of the lower Verde River
is(are) not considered representative of the natural condition. For practical purposes the
flow below Horseshoe Dam is considered totally regulated and human altered and the
Bartlett and Horseshoe reservoirs serve as sediment traps that cause disequilibrium of
the natural channel. Thus, while much of the size and shape of the natural main channel
are considered approximately the same as the recent channel for this study, it is likely
that flow in the recent channel with the highly regulated flow below Horseshoe Dam is
shallower and probably wider than it was in the natural channel.

The few historic accounts of navigating the Verde River occurred with human-impacted
conditions where the base flow was significantly depleted. Human impacts to the Verde
started in the 1860s. As noted above, navigating the entire river using canoes and
kayaks has been a popular activity for about the past 25 years. Because successful
boating on the river is greatly dependent on the amount of base flow, predevelopment
navigability on the natural river likely would have been better simply because of the
greater amount of natural base flow.

This analysis relies heavily on my personal experience, evidence submitted to ANSAC
by the Arizona State Land Department (especially reports by Jon Fuller such as Fuller,
J. E., 2003) and the descriptions of the Verde River channel by both Pearthree (1993)
and Cook and others (2010), of the Arizona Geological Survey.



This appendix includes (1) many recent photographs of a well defined channel of the
Verde River, (2) a brief history of the use of the river, (3) an analysis of the hydrology
with the base, median and average annual flow along the Verde River with examples of
human impacts that support the use of Virgin flow determined by the USBR (ltem F of
Table 2 of 2), (4) the geometry of the natural channel followed by (5) the assessment of
navigability using a comparison with the John Day River that was recently determined to
be a navigable river for title purposes in Oregon.

2 Human Effe ctz on the Hydrologic Syatem of the Verds Valley, Ceniral Arizona, 19102005 and 20052110
ne

— Beundsry of stk s :r- "“""‘"

-.. Famarvoir
Boundary of Anzona riment of Water !
hﬂuudln?:&hia
A= ==4"  Bpproeimeste |ine of pection in fig. 3
menam) USGS ] i b Bordhir
A and statien iderrifier [ee hle B Flwurwoie .

03510000 | B o
o i —— Raua i o LS. Gackogunl Sy < -

R — S0 MR W S 1,‘_,_. Mile 230

Modified from: Garner, B.D., Pool, D.R., Tillman, F.D., and Forbes, B.T., 2013, Human effects on the hydrologic
system of the Verde Valley, central Arizona, 1910-2005 and 2005-2110, using a regional groundwater flow model:
U.S. Geological Survey Scientific Investigations Report 2013-5029, 47 p.

Figure G1.—Verde River Watershed showing present (human affected) surface water
conditions.



G1. Description of river and watershed

The Verde River watershed is located in north-central Arizona and is bounded on the
northeast by the Colorado Plateau and mostly resides in the Basin and Range province.
The topography, geology and channel morphology of the Verde River are diverse. The
channels of many tributary streams (Oak Creek, Fossil Creek, Wet Beaver Creek, East
Verde River, Sycamore Creek, etc.) are bedrock lined. The Verde River is, and has
been, entrenched and rather confined in both the alternating bedrock areas and the
basin fill areas (alluvial basins). Channel material typically has a lot of gravel and
cobbles with boulder riffles separated by long pools that collect finer sediment in the
absence of large floods. There are also (1) reaches of predominantly sand and (2)
reaches of slightly imbricated small boulders that create armoring of the channel bed.

For a detailed description of the Verde River Holocene channel and floodplain alluvium
associated with the Verde River see:

Cook, J. P., and others, 2010, Mapping of Holocene River Alluvium along the Verde
River, Central Arizona, Report to the Adjudication and Technical Support Unit Surface
Water Division Arizona Department of Water Resources, Arizona Geological Survey,
51p.

Mapping of Holocene River Alluvium along the Verde River, Central Arizona

ki | Mapping of Holocene River Alluvium along the Verde River, Central Arizona - Report

o Surficial Geologic Map of the Verde River Corridor, Central Arizona - Sheet A & B

kit | Surficial Geologic Map of the Verde River Corridor, Central Arizona - Sheet C & D

k| Surficial Geologic Map of the Verde River Corridor, Central Arizona - Sheet E & F

4
"kl Surficial Geologic Map of the Verde River Corridor, Central Arizona - Sheet G & H

4
"4l Surficial Geologic Map of the Verde River Corridor, Central Arizona - Sheet | & J

The above maps show active river channel deposits that are mostly unconsolidated,
very poorly sorted sandy to cobble beds, often by the low-flow river channel, but can
range from fine silty beds to coarse gravelly bars in meandering reaches. The maps
also show active stream channel deposits composed of very poorly-sorted sand,
pebbles, and cobbles with some boulders to moderately-sorted sand and pebbles.
Channels are generally incised 3 to 7 ft below adjacent recent terraces. Channel
morphologies generally consist of a single thread high flow channel or, in places, multi-
threaded low flow channels with gravel bars. These active channels of recent silt to
boulder material convey base flow, direct runoff and flood flow. Downstream of Bartlett
Dam where river sediments have been intercepted and stored, the channel banks have
eroded with some channel widening.
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Figure 5.5.5

Verda River Basin
Perennialintermittent Streams
and Majer (*10 gpm) Springs

Springe.
Inbrrafns] St
Fervnsial Savane

COUNTY

Ik vl Highreay

Wagor Rzed

City, Toan of Fane

TTE S RAc

4

Many springs are shown
on the map to the left
(see also table of largest
springs on next page).
Note: This map is for
the Verde River Basin
that is used for
management by ADWR.
The map is not of the
entire Verde River
watershed and, for
example, does not
include the Granite
Creek sub-watershed,
the Prescott, Del Rio
Springs and other
springs in the upper
watershed. However, the
map is useful for
showing ANSAC the
numerous springs where
many, under natural
conditions, contributed
to the base flow of the
Verde River.



Largest Springs (ADWR records)

Hay Hame . oingpmy | B2
Latitude Langitude

1 Eossll Cress (mutipie] 342533 1113423 2,547 Diuring or prior fo 2001 See phOtOS belOW
F Big Ching 5107 1122545 5,341 Diuring or prior fo 1357 of 2 IargeSt springs
3 Subibiing Pond 3ass2s 1115803 3873 o388

4 Buckhom 343240 1113108 1,000 231358

= Unnamed 345337 1120815 28T TS Being dep|eted by
5 Page sz | rnEe 2693 vzv1aTE groundwater withdrawal in
7 Summens wz20g 1120358 2900 10122003 Chino Va||eys

] Wt Bezer 3449148 1193433 850,350 D539

El Farson 345410 1120343 1,600 Mz

10 \ebber Canyon 3s153 1112003 =35 During oF prior to 2002

11 Momezuma Wil 3s3358 1144503 EH Durng of prior 1o 1590

12 Coid 30058 1111547 B20 1111882 All ﬂOW diverted to
| e wmm | vew | e | owmwsmesies Clarkdale in late 1800s
14 Hazkeil 3se407 1120357 E] W4EEE

15 Lovmer Wi’ 328433 111=332 =2 233

15 D 345734 1129727 243 Diuring or prior o 1357

17 Sulihean Lake 345148 1122835 448 Diuring ar prior i 1357

13 Grotin EREE 1112025 340 ERESEES

13 Bonit” 342410 1111238 330 RRUECECE]

0 Loio-al s 1145403 300 THISTE

3] Sterding 21 350130 1144420 300 122003

2 Tres Root 384527 1145405 264 TrEMEs2

3 Dude aaz5s 1141351 250 RRUEST-E]

24 Bl= 343128 1144388 230 B8

25 Uppesr Farsnip” 342818 1112543 230 1121538

% Unnamed” 3s1338 1144515 220 42111878

Frd Unnamed” 343135 1118015 220 11501580

28 Epring Cresx 3se833 1148811 07 122003

23 Fieper Haichery 3uze0 1111527 200 0122003




G1a.—Photographs and notes (starting near the mouth).

U. 5. GEOQOLOGICAL SURVEY WATER-SUPFLY PAFER NO. 73 PL. VI

4. WEST ABUTMENT OF McDOWELL DAM SITE, SHOWING GAGE ROD.

Photo in Davis, A. P., 1903,

The bitter rivalry between the Franciscans in New Mexico and
the Jesuits in Pimerin Alta led, in 1743, to attempts by the Jesuits
to reach the obdurate Hopis through Arizens. Padre Keller went
up the Gila for this purpose, but his expedition was attacked by the
Apaches and forced to return. In the same year Father Jacobo
Sedelmair reached the Gila near the Casa Grande. In October he
explored Salt and Verde rivers until he was driven out by the

__Apaches. He then went down the Gila, exploring the big bend for
the first time. He left the river, supposedly at the spring known

Bryan, Kirk, 1925, The Papago country, Ariz.: U. S. Geol. Survey Bull. Water Supply
Paper 499,,436p.
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Single channel along most of the
Verde River in the Ft Mc DOWELL
Area.

|
|
|
|
|
|
|

~ | FT McDOWELL 15 min Quad.
“* " Edition of 1906

" g, Before Bartlett and Horseshoe Dams
& : a single channel in 1906
.' 5 braided channels in 2014
FA Vi Shown below

Google earth

Imagery Date: 3/7/2014  33°35'41.66" N 111°40'13.29" W elev. 1371-ft eye alt 8343 ft




A full view of the braided Verde River (shown on previous page) located 4 miles
upstream of mouth.

33°35'35:69" N111

o Hlu earth _fe=t 200 Y

metzrs| 90



10

Fort McDowell in

s

Stream alluvium (to right) along major drainages consists of unconsolidated silt, sand,
gravel, and cobbles and where saturated has the greatest well yield of all units in the
watershed.

b R

Wide sandy channel and fIdeain area at Fort McDowell Indian Reservation

Pearthree, P., and others, Sept. 20, 2011, Mapping of Holocene River Alluvium along
the Verde River, Central Arizona; Arizona Hydrological Society, Power Point, 28p.
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Note: Unless otherwise identified, source of photos in this appendix from
https://www.facebook.com/verderiver?

River Facebook page)

Verde River Basin

USGS photo

(Verde

11
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rderAZ 85263, USA

BARTLETT DAM

Verde River Basin

Phoenix

Google earth
3

33944'41.76" N 111°39'43.11" W-elev_1514 ft_eye alt 2205 ft

It is generally assumed that armoring
results from the winnowing away of
fine particles to leave a lag deposit of
the coarse fraction at the surface. This
is probably the process that causes
surface pavement immediately below
a dam where a channel is exposed to
the discharge of clear water, the
sediment having been trapped above
the dam. (Leopold, 1994).
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Bartlett Dam

In 1939, Reclamation completed Bartlett Dam on the Verde
River in central Arizona; it is the highest multiple arch dam in
the United States, rising 287 feet at its highest point. It has
performed structurally in a satisfactory way since its
construction.

/ \ Ry MPowaDy | NGy oy
T .25 05 N i | T
B Miles | g | i

A)_Example of less confined reach of Verde River. Below Bartlett Reservoir the modern

Verde River has incised through basin fill (Tsy) deposits and exhibits wide meanders,
secondary channels, and widespread Holocene deposits. B) Example of bedrock
confined reach of Verde River below Childs. Almost the entire valley bottom is covered
by channel (Qycr and Qy4r) or young terrace (Qy3r) deposits due to flooding and
channel migration (From: Cook, J. P., and others, 2010, Mapping of Holocene River
Alluvium along the Verde River, Central Arizona, Report to the Adjudication and
Technical Support Unit Surface Water Division Arizona Department of Water
Resources, Arizona Geological Survey, 51p).
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View above to the west toward Horseshoe
Dam. High water line above recently
drained reservoir marked by white arrows
and piled sticks.

B) View to the northeast from above
Horseshoe Reservoir. Piedmont fans near
~ the left side of the photo exhibit numerous
| water lines. Verde River in center of photo
B is incised in large deposit of sediment
behind the dam. Photos taken 6/09/09,
Horseshoe Reservoir 0% full.

From: Cook, J. P., and others, 2010, Mapping of Holocene River Alluvium along the
Verde River, Central Arizona, Report to the Adjudication and Technical Support Unit
Surface Water Division Arizona Department of Water Resources, Arizona Geological

Survey, 51p.

“-‘

Photo from
Verde River Facebook page.
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Above Horseshoe Dam

Although before 1870 the Verde River
may have been a suitable route of travel
by canoe, a serious drawback was the
ongoing hostilities and the fact that
people in boats or on rafts would be
vulnerable to attack from enemies
concealed in the vegetation along the
banks.




Sharlot Hall Museum photo
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~Verde Hot Springs

Verde Hot Springs, Verde
View looking downstream. This wa
Sharlot Hall bub8246pd
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Title : Childs Electrical Plant, c. 1910
- Date of Photograph : C. 1910; 1910
Collection : J. Hawley Collection
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Verde Falls Area

“Navigability based on either actual use or susceptibility to use may be established
despite the presence of obstacles to free passage, such as rapids, riffles, or occasional
areas of low water requiring portage, so long as the ‘natural navigation of the river is
such that it affords a channel for useful commerce.” Northwest Steelheaders v.
Simentel, 199 Ore. App. at 484, 112 P.3d at 390 quoting The Montello, 87 U.S.(20 Wall)
at 441.

2008
By Hjalmarson




.
)]_‘i]!l i_jﬂ]!j;j—'f!]}d THE CENTER OF IT ALL

(iipvisitcampvania.com)

The Verde River

The Verde River is one of the Southwest's last free flowing rivers, running 170 miles from its
headwatars in the Big Chino Valley to its confluence with the Salt River, east of Phoenix, Along
with providing water to millions of Anzonans, the river is home to dozens of species of
marmmals, repliles, birds and fish, including several that are threatened or endangered,

The Verde River and the web of imgation ditches that trail along its banks nourishes a mile-
wide greenbell, which defines Camp Verde in ways thal no other natural feature comes close,
It and its tributaries, Oak Creek, Wet Beaver Creek and West Clear Creek, is the reason
humans have made the valley home for mare than 10,000 years, Today it is fueling an
agricultural renaissance as we|| as becoming a recreational asset,

Over the last 25 years, the Verde River's reputation as a destination for canoers and kayakers
of all levels of expertise has grown, The 18 miles of river passing through Camp Verde
consists of a senes of deep pools and riffles, perfect for beginners, For these who prefer a
maore exnilarating ride, Camp Verds is the jumping off spot for a 41 mile long Wild and Scenic
stretch, running south from Camp Verde to the Sheap Bridae upstream of Horseshoe Lake,

VERDE
RIVER

RECREATION GUIDE

An authoritative guide to boating,
camping and outdoor adventure
on the Verde River!

by Jim Slingluff

20
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Photo by Hjalmarson

“No Indians were seen again until reaching Camp Verde, although throughout Chino
and Agua Fria Valley they frequently commit depredations. The ranchmen always take
their rifles with them; and it is a common occurrence for herders to be picked off, or men
shot, while at work in the fields. The Apache-Mohaves roam through this region, and

their country extends east to the mountains beyond the Verde River.”

Humphreys, Brigadier General A. A.,1872, PRELIMINARY REPORT Concerning EXPLORATIONS AND
SURVEYS PRINCIPALIY IN NEVADA AND ARIZONA; CONDUCTED UNDEE THE IMMEDIATE
DIRECTION OF 1st Lieut. GEOEGE M. WHEELER, Corps of Engineers 1871,
WASHINGTON,GOVERNMENT PRINTING OFFICE,96p.
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Late 1800s

@

Verde River near Cottonwood, AZ 1934
harlot Hall br132pe

Verde River in Clarkdale area. 1930




Verde River in Verde Valley:
photo by W H Williscraft

about 1900

23



Public Boat Launch
Tuzigoot River Accass Polnt (TuziRAP)
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Self-Pay
Station

Access all along the Verde River
Photos from Verde River Facebook page.
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In 1984 the Wild and Scenic Rivers Act established the portion of the Verde River from Beasley Flat
m o the confluence with Red Creek.as Arizona's only Wild and Scenie River. While it may appear

ealm at many of ints. the large number of that
Verde River festify to the fact that it has its share of hazords. Please plan ahead. be
Leave No Troce ethics to leave the Verde just as you find it for thase who come affer.

from the
prepared. and practice.

Highway 89A Bridge
L2

Legend

Riffle or Ropid
camp

Trail

River Access Point
o

+p%

1 Mile
a 1000 Fr € 1000 Meters

USFS, 2014, A boater guide to the
Verde River, 24p.
http://www.fs.usda.gov/Internet/
FSE_DOCUMENTS/

fswdev3 009800.pdf

4 LOS ANGELES HERALD SUNDAY MAGAZINE NOVEMBER 1, 1908

WITH THE AMATEUR PHOTOGRAPHERS

ON VERDE RIVER (Arizona) (Firat prise) HAROLD J. 8COT

R |
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Cottonwood Ditch Diversion Dam

Navigability does not depend on an absence of occasional difficulties in navigation. U.S.
v. Holt State Bank, 270 U.S. 49, 56 (1926). See also United States v. Utah, 283 U.S. at
84, 86 (noting that conditions created by flood deposits of logs and driftwood “do not
constitute a serious obstacle to navigation” and that, with respect to shifting sandbars in
the river channel, “the mere fact of the presence of such sandbars causing impediments
to navigation does not make a river non-navigable”). See, for example, Appendix H. -
Examples of navigating troubles along the Missouri River in 1811.

Photos from Verde River Facebook page

. HaEOaays irone e ™
“ dale, M Y

=

= A
= Verde RiveE@itlatkdale 2



V;é_tde River Liqj_"s‘trearh' of Clarkdale, AZ Aug 20
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KE-135: Visitors aboard the scenic Verde Canyon Railroad.

Photos: Evans, K and McClain, C., 2005, Wild
and Scenic River Proposal for The Upper
Verde River, in conjunction with the Arizona
Wilderness Coalition, 179p.

ANSAC held a public meeting in Prescott, Arizona on May 1, 2014 to gather lay
testimony on the navigability issue of the Verde River. Several people testified regarding
their boating on the Upper Verde River. One woman, who | understand is the County Ag
Agent in Prescott area, testified she had kayaked all over the upper Verde River.
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Beaver on Upper Verde.

Note person on right bank for
scale.

Photo from Verde River on
Facebook

Verde River at headwatetsprings

" about 3 miles below where Verde
River was born. 2

BeaverDame

“In 1826, Ewing Young along with a group of 30 men were working the Gila River and
some of its tributaries. The Young party also worked up the Salt River to its junction with
the Verde River. Here the party divided, part following the Verde River to its source and
the other following the Salt River to its source in the White Mountains. The two groups
rejoined and trapped down the Salt and Gila rivers to the Colorado River, where they
enjoyed good beaver trapping (Hagen 1997).” (Carrillo, C., and others, 2009, An
Overview of Historical Beaver Management in Arizona, Wildlife Concerns Updates,
Proceedings of the 13th WDM Conference, p. 216-224.)
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G1b.--Newspaper accounts related to navigability of Verde River

There is little evidence of early pioneer use of the Verde River for navigation. The area
was remote and exploration of the watershed was dangerous, especially before about
1870, because of hostile Apache Indians.

The following newspaper account of April 2, 1892 indicates that the experienced Day
brothers actually used a small boat for trapping beaver along the Verde River from
Camp Verde (Verde River) to Yuma (Gila River). The reported trip took 6 months along
800 meandering river miles on the Verde, Salt and
e ———— = Gila Rivers. Reportedly, this was the 5" trip made by
A Nany Jvarwei YRR Day. When Mr. Day was appointed fish and
On the first of September last| game commissioner for Arizona a few years later, he
J. K. Day and his brother George| reportedly knew as much about game than anyone
left Camp Verde, Yavapa: county, |  else in the territory, According to the newspaper
i & small boat on o trapping ex- gccount, this was the 5" trip by Mr. Day and the
g i Yuma - prothers planned another trip the following
Jom Sunday, having mede the| oo oionner There is no evidence that this news
|journey in & little legs than six| P s ; paper
of ikt ' account was in any way inaccurate. Also, because to
J. K. Day has besn engaged i”i the present day beaver occupy the upper Verde River.
trapping for some years past and | There is no reason to assume similar trapping with

-

i

./ ®a¥s thal it requires only experi- : boats did not extend upstream to the mouth of Granite
,jenee and alittle patience to make Creek.
bl a very remunerative profit ont of !
1| the business. He brought a Jarge !
quantity of fara, oonzisting of ! The Arizona sentinel. (Yuma, Ariz.) 1872-1911, April
! beaver and otter, which always | 02,1892, Image 1
command good pries:, the demand /' Image provided by Arizona State Library, Archives and Public Records; Phoenix,
' for such J;-:;'.I,.-_ |;;-E|;.3.; alwiy s greater | AZ
than the supply. The jourpey || Persistent bk: hito://chronicingamericadocgoy /lccn/sn84021912/1892-04-
began om  the beawliful ,-ijuin:-_]_ I'I
Yerde river, which reccived its|® 5] .. B R e
name of “green rivor,” on account|? - 'G.lh aud soon found themseelves at
of the apparcnt colop of the water 1% Ll Yuma, their boat floating upon the '
which is really clear as r.'.-.;nfxll;:!.|:t o | waters of the great Colorado of the |
but its mirror-like sorface reflects|? - |west. The distance traveled by
the verdure from each bank, giving ' , |the Mes=ra. Day by river is a trig |
I'i} the ﬂll!Jr‘uTﬂm-u‘-'.d' hef;:g galnred |r 5 over 500 males, and is the 6th ope |
{like the surrounding foliage. After| | made by J. K. Day.

leaving the Verde, the Rio Salado, ™ 1 |
: ; [ SR Tho two trappers will leave by |
lor Balt river was entered, from ® i ! A |

which the trappers came down the i, rail for Prescott within a few days
PR Sl b Y . .11l |and will repeat the trip next Sep-
| tember.

& - 11
The above account is especially interesting because by using a small boat for beaver
trapping shortly following two large floods in 1891, a well defined main channel is
implied. Clearly, the channel recovers quickly following large floods.
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Arizona republican. (Phoenix, Ariz.) 1890-1930,

October 15, 1898, Page 5, Image 5

Image provided by Arizona State Library, Archives and Public Records; Phoenix,

AZ
Persistent link: hitp://chronidingamericaJoc.gov /lecn/sn84020558/1898-10-
15/ed-1/seq-5/
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Arizona silver belt. (Globe City, Pinal County, Ariz.)
1878-19??, April 27, 1905, Page 2, Image 2

Image provided by Arizona State Library, Archives and Public Records; Phoenix,
AZ

Persistent link: http:
rs 1

In the history of the section.
From the Prescott Journal Miner

Visitors here from Jervme state that
Charles Hooker, Willlam Cox, Ralph
Smith and Walter Miller are prepar-
ing to leave that cily to cruise w
Phoenix on the Verde river. They
will bave about 200 miles of boating,
aud expect to make the trip in seven
days. Io places they will have to
shoot rapids, and 10 others it will be
necessary to carry their boat,
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G1c. Cultivated land

Black, John A., 1890, ARIZONA THE LAND OF SUNSHINE AND SILVER HEALTH
AND PROSPERITY, THE PLACE FOR IDEAL HOMES, COMMISSIONER OF
IMMIGRATION, Republican Book and Job Print, Phoenix, Arizona, 143p.

“As to areas now under cultivation and which may be brought under cultivation,the table
here shown is based upon careful estimates closely verified by much inquiry from
reliable sources, the first column showing the acreage now under cultivation and the
second the estimated cultivable area:”

24 ARIZONA,
PR el T, | N . . . et e UL . . o 2,500 10,000
e B R - e s 1,200 5,000
LT T . o AR 5,000 7,500
Prescott and vicinity to Little Chino, ., . i 3:1:500 ls:om
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Bwer Kbrkland. . .. oo oL SRR 3,000 6,000
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Bl ralley cn e R N 2,500 8,000
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Hayden, T. S., 1940, Irrigation on upper Verde River watershed from surface waters: unpublished report of SRP, 329
pages.
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G1d.—Early descriptions of Verde River

Hodge, H. C., 1877, ARIZONA AS IT IS; OR, THE COMING COUNTRY, COMPILED
FROM NOTES OF TRAVEL DURING THE YEARS 1874, 1875, AND 1876. NEW
YORK: PUBLISHED BY HURD AND HOUGHTON. BOSTON : H. O. HOUGHTON AND
COMPANY, 273p.

“The Verde River is one of the largest northern branches of Salt River, its upper
branches rising at different points to the east, north, and northwest from Prescott. It
becomes a fine river of eighty feet in width about fifty miles northeast from Prescott,and
thence runs a southerly course to its junction with Salt River near Camp McDowell. Its
whole course is about one hundred and fifty miles.” (Hodge,1877).

Greely, General A. W. and Glassford, Lieut. W. A., 1891, Report on the Climate of
Arizona; EXTRACT FROM A LETTER OF THE SECRETARY OF WAR ON
IRRIGATION AND WATER STORAGE IN THE ARID REGIONS, 51st Congress 2"
Session, House of Representatives, Exec. Doc. 287, 88p.

“The recent Indians when discovered by the Spanish conquerors lived by farming and
then as now their farming was made possible by the artificial storage and carriage of
water. Their period may be said to begin with the time when the present ruins along the
valley of the Rio Verde were efficient channels watering rich lands, and has been
continued to the present day.”

The following is from Chapter 7 of: Sabin, Edwin L., 1914, Kit Carson Days (1809-
1868), CHICAGO, A. C. McCLURG & CO., 669p.

“The Salido, wherever its banks were wooded, was a beaver resort. The Ewing
Young party trapped down it until they reached the mouth of the Verde, or San
Francisco a tributary coming from the north. As was the custom, they turned and
trapped up the San Francisco, to its head.”

"A fine, large stream," has been said of the San Francisco, in some cases rapid
and deep, in others spreading out into wide lagoons. The ascent * * *by gradual
steppes, which,, stretching into plains, abounded in timber. The river banks were
covered with ruins of stone houses and regular fortifications; which * * *appeared
to have been the work of civilized man, but had not been occupied for centuries.
They were built upon the most fertile tracts of the valley, where were signs of
acequias and cultivation.’

Indians bothered the trappers almost nightly from the time they reached the San
Francisco. Trapped animals were killed and animals and traps stolen. Meanwhile
much fur was "caught." Twenty-two of the men were dispatched back to Taos, with
the pelts, there to sell them and to buy more traps, for a fall hunt.”
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“14, p. 46. Extract from the journal of Antoine Leroux, of Taos, who was a guide for
Lieutenant A. W. Whipple, through the country, upon one of the Pacific Railroad
explorations (Vol. 3, Pacific Railroad Surveys. Washington, 1856). Upon modern
maps the San Francisco River is entitled the Verde.”

Camp McDowell

Camp McDowell is on the west bank of the Rio Verde,
eight miles above its junetion with Salt river, in latitude 33
deg. 40 min., longitude 34 deg. 37 min., 1,800 feet above sea
level. Cottonwood, willow and alder grow along the banks of
the river, intermixed with gmim vines yielding a small acid
fruit. Mesquite, iron-wood, pole verde, artemisia, and species
of opuntia and cereus cover the mesa, of which the more open
parts furnish indifferent grazing. Scrub oak, live oak, and
large pine are found on the Mazatsal range. There are quail
and rabbit on the mesa, and a few deer on themountains, The
post garden furnishes a liberal su‘l)sly of vegetables, raised by
irrigation ; the climateis warm and dry, but very extreme, rang-
ing from 18 to 24 deg. in winter and 108 to 140 deg. in summer.
Snow falls on the }ﬂzaml. but not on the mesa. The annual
rain-fall varies from five to twenty inches. The fish of the Rio
Verde are abundant, but soft and flavorless. The posat was
established by five companies of California volunteers in 1865.
It is now commanded by Captain A. W. Corliss, eighth infan-
try, and is occupied by company C of that regiment and com-
pany I, sixth cavalry, numbering & officers and 87 enlisted
men.

Camp Verde

Hinton, J. R., 1878, The Hand-book
to Arizona, Resources, history,
towns, mines, ruins and scenery:
Payot, Upham & Co., San
Francisco, 593p.(with appendix)

Hinton, J. R., 1878, The Hand-book to Arizona, Resources, history, towns, mines, ruins and
scenery: Payot, Upham & Co., San Francisco, 593p.(with appendix)

Camp Verde is in latitude 34 deg. 33 min,, longitude 34 deg.
57 min., at an elevation of 3,600 feet above the sea, and cighty
feet above the Rio Verde, distant about a mile from its west-
ern bank ; forty-seven miles east of Prescott, and ninety miles,
1‘);! a rough trail, north of Camp McDowell. The valley of the

erde, though generally very narrow, is here about seven miles
in width, with a rich, alluvial bottom and a luxuriant growth
of cottonwood, willow, and alder. With irrigation, good crops
of corn, barley, and vegetables are produced ; and the company
gardens, about a mile and o half above the post, furnish an ex-
cellent, varied, and abundant supply of vegetables. Pine tim-
ber is obtained from the Black mountains, which rise 3,000 feet
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316 HAND-BOOK TO ARIZONA.

above the river. Deer, antelope, and wild turkeys abound.
The annual rainfall varies from six to fourteen inches. The
climate ranges from five to one hundred and thirteen degrees,
with frosts as early as October. Companies A sixth cawvalry,
A and D eighth infantry, and B Indian scouts, are here sta-
tioned, under command of Captain C. Porter, eighth infantry;

e e et

YVALLEY OF THE VERDE.

atotal of 6 officers, 117 enlisted men, and 40 Indian scouts. The
post was established under the name of Camp Lincoln, by Ari.
zona volanteers, in 1861, as an outpost of Fort Whipple. It
was first oceupied by reguolar troops in 1866. Its location was,
in 1871, on account of malaria, removed south about one mile,
and it is now about half a mile south of the confluence of
Beaver ercck with the Verde.

Yavapai County

Hinton, J. R., 1878, The Hand-book to Arizona, Resources, history, towns, mines, ruins
and scenery: Payot, Upham & Co., San Francisco, 593p.(with appendix) p. 43

it was removed back. The Territorial Governors have been
John A. Goodwin, Levi Bashford and A. P. K. Safford — the
latter of whom served over six years. Charles D. Poston was
-the first delegate to Congress. He was succeeded by Richard
C. McCormick, who ratamed his position until 1875-6, when he
was succeeded by Mr. Btevens, who is now servingin Gungreaa.
Florence was started not a very great while before. The cen-
sus of 1870 gives the following distribution of population :
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44 . HAND-BOOE TO ARIZONA,

YAVAFPAI COUNTTY.

Big Bug and Lynx Creek.......c.covirrnenarnressans 96
Tollgate and Walnut Grove...........coovuvinnainat, 107
Chino and Lower Granite Creeks.........cccoeaian. 80
Date, Kirkland and Skull Creeks.........¢cov0uvun.n. 90
People’s Valley,etc. ......ocveneuenn. .. Criessiaranas 45
Prescott. ..o vee e eenrs crnnaaaessssnnssssasannanas 668
1T o ER A e RO n o0 De0 000000 oo B Ra0 000000000 DEGT 174
Salt River Valleyt......o0vveivenreiinnisnranesreens 240
Vulture Works. ... covivrineueenenneosnnonnenranannn 1565
Vulture Mine......cvov v vrasscrosrasrannssssnsnnas 133
Walnut Grove.... . .cvieesivnreasnnrsnanasarsres aas 40
Wickenburgh.....cccieiiiienr vriiarsnssaisiniennnan 174
Williamson Valley.... ..ccvverersssnasnnsarsssssnnnss 160

Ancient irrigating ditch in the Verde Valley.

Mindeleff, Cosmos, 1892, ABORIGINAL REMAINS In VERDE VALLEY, ARIZONA;
THIRTEENTH ANNUAL REPORT, BUREAU OF ETHNOLOGY, TO THE SECRETARY
OF THE SMITHSONIAN INSTITUTION, 1891-92, p.185-257.

I [ J L= —
" it iR T

Fig. 290, ~Map of an anclent ireigatine dltch.

“[T]here is no reason to suppose that the ancient ditch did not irrigate nearly the whole
area of bottom land. The ancient ditch is well marked by two clearly defined lines of
pebbles and small bowlders, as shown in the illustration. Probably, these pebbles
entered into its construction, as the modern ditch, washed out at its head and
abandoned more than a year ago, shows no trace of a similar marking.”(Mindeleff,
1892).

Old ditch near Verde in Verde
Valley

The author Mindeleff presents a
few hypotheses about when the
ditches were used and the
areas irrigated (Mindeleff,
1892,). Several ditches along

OLD DITCH NEAR VERDE, LOOKING EASTWARD.
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the Verde River and tributary streams were identified by Mindeleff. According to

Mindeleff the ditches could have been a few tens of years old rather than hundreds of
years old.

This ditch was uncovered by the Feb. 1891 flood (Powell, 1906, p. 240). The flood of
1891 widened the channel greatly but in subsequent years vegetation became estab-
lished and the width gradually became restricted (Leopold and Wolman , 1957, p.5).
Note the defined single channel shortly following the 1891 flood.

Looking across from right side of Verde River in 1895 in Camp Verde area.

Fewkes, J. W., 1895, Archeological
Expedition to Arizona in 1895;
Seventeenth ANNUAL REPORT,
BUREAU OF ETHNOLOGY, TO
THE SECRETARY OF THE
SMITHSONIAN INSTITUTION,
1895-96, 752p..

CAVATE DWELLINGS—RIO VERDE 1895

CLIFF DWELLERS.

The Prescott Journal thus speaks of a triplately made
to the cliff dwellers: The party of ladies and gentlemen
left Prescott and had a picnic in a picturesque glen near
the military post, and General Crook went out for a hunt,
while the Governor and Lieutenants Morgan, Maus, and
McCreery procured a small boat and were [erried part way

across the river, wading the balance of the way, and pro-
ceeded a distance of five miles on foot, when they came to a
place where well-preserved ruins of these cliff dwellers are
to be found.

VERDE RIVER at Camp Verde

Elliott, W.W., 1884, History of Arizona Territory, showing its resources and
advantages; Wallace W. Elliott and Co., 374p.
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The Verde River is one of the largest northern
branches of Salt River, its upper branches rising at
different points to the east, north, and northwest

T Bl o oy, NOTES OF TRAVEL DURING
res mes a fine river of ei Omlng oun ry’
e S i e e 82 ot THE YEARS 1874, 1875, AND 1876; NEW
and thence uns o southerly couse G0 its junction YORK:PUBLISHED BY HURD AND HOUGHTON.

with Salt River near Camp MeDowell. Its whole .
R e = sy i E%STON : H. 0. HOUGHTON AND COMPANY.
p.

Sacramento Daily Union, Volume 32, Number 4877, 14 November 1866 — LETTER FROM ARIZONA.
[ARTICLE]

granite to a sort of bunt lava rock. In the evening we had a heaw min. July 16th— Went northeast twelve miles ower a lava, and, in some
places, granite country, which was covered with good grass to the Rio Verde, or, as some call it, the San Francisco river. We descended
to the river through a |long and rather ugly canyaon, The stream was [ow al The time we crossed it ; it was, nevertheless, very rapid, and is
about as large as the morth fork of your Feather river, and runs through some large tracts of rich cotton land, which are already under

cultivation, We caulﬁht Eentr ot lish in the river. We saw cottonwood, mezquit, ash, willow and sycamore ; pine grows an the mowntains
near by. Found about twenty-ive men who were en, in farming. Com, wheat and wegetables locked well. Two companies of the
Arizona mmmﬁmmﬂe ; to the sowth it is granite. For fifty miles above the settlement/]
was told, there are good ranches to be had, and | think 1 will live to see the day when every acre of it will be tilled or grazed.” |t has an
excellent climate and is certain to be occupied by the white man, All cver this long wvalley there "are ruins of ancient dwellings, vestiges of
former civilization and industry, which, no doubt were destroyed by the hands of the ruthless Apache, A few miles below the selilements
the river rung throwgh a long, deep canyon, roanng, bailingand surging until its confuence with Suit river. This Fiver takes its rige in the
San Francisco mountain and in the mesa 1o the east of said muumaln' Above the cmsslng a Iarge siream n:ameﬂ Beawr creek ﬂows inte
the '-ale:.' below, Clear creek conies rushing i - B . i ilche

and Sycamore creeks, and camped in a valley where we found Mexican soldiers with Apache prisoners and Apache scalps, They were
commanded by the famous Lieutenant Gallego3, he who has so often camied temor to the heart of Apachedom, When a bay he was among
these Indians, leamed their language and became acquainted with thelr haunts. The country passed ower to<day s lava farmation, with
plenty of timber on the creek bottoms, and excellent water and grass, The climate is wam, July 20th=— To=day we went over a very rugged
country and camped on a large, beautiful mountain stream called * Fossil Creek "—formation, kava. | also saw while bed rock, resembling
perphyry. Prickly pears plenty. July 2151— Climbed very stesp mountain to top of Mesa, and after traneling some nine miles camped in a
beautifd valley, surounded by mountaing covered with ping and oak. Water and grass plenty. July 22d— Climbed still higher, to tep of the
great range of mountaing "that divides the waters of the Little Colerado from these of the Gila. To the norbh, we saw the glant form of the
San Franclsco Mountaing, to the nomheast, the plains of the Litthe Colarade, and 1o the south, Tonto Basin and another large range of bald
meuntaing — iormation, sandstone and ke, Camped on creek ruaning nofth, To the nothwest there ane ferests of pine, aak, ete., for



Carson trapped along the Verde.
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“A common misconception is that trappers used canoes. They used mules to transport
beaver pelts. Also, accounts of beaver trapping are sparse partly because they entered
Spain’s territory illegally and did not wish to become Spain’s prisoners. It could be said
they were men of deeds and of few words but, in fact, some could neither read or write.”

(Peters, 1875),

After this fight, Young’s party trapped down the
Salt River to San Francisco River, and thence on up to
the head of the latter stream. The Indians failed not
to hover on their pathway, and to make nightly at-
tacks upon their party. Frequently they would crawl
into camp and steal a trap, or kill a mule or a horse,
and do whatever other damage they could secretly.
At the head of the San Franciseco River the company
was divided. Tt was so arranged, that one party was
to proceed to the valley of the Sacramento in Califor-
nia. Of this detachment Kit Carson was a member,

%ﬁ-—t—-—

Peters, D. C., 1875, Kit Carson’s Life and Adventures, from facts narrated by himself;

Dustin, Gilman and Co., 604p

Davis, A.P., 1897, Irrigation near Phoenix Arizona, USGS Water Supply Paper 2, 98p.

Record of precipitation at Fort Verde, Yavapai County.

[Latitude Bi* 82, longitude 1117 47; elevation, 3,160 feet. Authority, Slgnal Bervice and United

States Hospital Bervies.]

— .
Year. Sept.| Oct. | Nov.| Dee. Jm~‘FBb,LIBr-IADL May.

1668-80.....|...... | 0.27 | 084
1860-T0..| 0.00 | 0,02 | 4.04 | 0.00 | 0.50
1870-71...| 0.00 [ 0.80 | 0.10 | 0.58 | 0.0 | 0.00 | .04 | 0.73 | 0,00
167152, 100 | 1,10 | 0.50 | 0.28 | 0.47 | 112 | 0,16 | L66 | 0.54
1672-78....| 1,12 | 0.10 { 0.00 | :83 | 0.00 [ 1.36 | 0.00 | 0.00 | 0.15 | 0.20 | 0.24 | 262 | 6.2
15TE .. 0,26 | 0.00 | 074 [ 2.20 | 205 | 2.05 [ 105|148 | 0.08 | 000 L8s | 248 159
157475...] 0.00 | 1.45 | 3.52 | 0,66 2,91[0.05 o8| T |00e 00035820 142
IRTS-T0- - l.ﬁ'_ﬂ.ﬂﬁ 0,65 | 0.18 | 2.06 | 0.75 | 1.00 | 0.75 l'.l.(ﬂ'I 0.86 | 5.81 |12.08 | 25.08
1876-77_._| 2.40 | 2.10 | 0.15 | 0.00 | 0.71 | 0.61 | 0.80 | 0.85 [ 1.70 | 0.00 | 0.70 | 0.41 | 10.42

0.0t | 0.0 015 |0.00|0.22 | 506 |0se| o8
0.00 | 0.6 |0.26 | 2.8
022|208 48| 100

June. July.| Aug.| Total.

172 | 100 | 009 | 0.03 ' 085 | 00T | TEE e os




G1e.—Mines in the watershed with a sample of water use at one mine.

Millwood, R. H., 1903,
Arizona’s Mines, Mining
Districts Owners and
Operators and post office
addresses (Yavapai
County), The Arizona
Mining Directory, 60p.
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The following are many of the mines in the Verde River Watershed. Several mines in
the Prescott area (Bradshaw District) are not included because of the difficulty in
separating mines in the Hassayampa, Agua Fria and Verde River watersheds.
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The following, by means of a single example, shows that it takes water to produce
copper. According to the July 18, 1908 issue of The Engineering and Mining Journal,
p.149, the United Verde Jerome mine produced 3,000,000 pounds of copper per month
or 36,000,000 pounds/yr. Using the value of the average water used only for smelting of
10.3 gallons per pound of copper produced (Mussey, 1961, Table 17) the estimated
amount of water use was about 2 cfs/yr. Also, carrying this example further, according
to the USGS a little more than 25 gallons of water is used for the production of one
pound of copper from domestic ore in 1961 (abstract of USGS WSP 1330-E). This
amount compares well with the use of 28 gallons per pound given by Singh (2010).
These average annual amounts suggest about 4 cfs was used by the United Verde
Jerome mine. Thus, my estimate of the water use at statehood by the largest of the
many mines in the Verde River watershed was about 2-4 cfs. Thus, the total water use

by the mines at statehood is unknown but obviously impacted the base flow of the
Verde River.

Copper production of the United Verde mine near the time of statehood is shown on
pages 106 and 345 (Mining and Scientific Press, 1911, Vol. 102, Copper Production in
1910 by States, Jan. to June 1911, 866p.):

At Jerome the United Verde mine was operated
throughout the year and the ontput will prebably
show but little variation from the 36,700,000 1b
produced in 1909. The Sasco snmelter of the South-

the porphyry mines.,” His position is not altogether sup-
ported by the fizures on the United Verde production, which
show 38,663,880 b, for’ 1910, as compared with 36,694,063 in
' 1909, and 36,182,089 1n 1908, while In 1907, the year of high
| arices, the properiy turned out but 32,012,339 1bh. If the

Mining and Scientific Press, 1911, Vol. 103, NEW
YORK- State of the Copper Market.—Production
for June— United Verde Dividend.—Superior &
Boston.—Interest in Pioche.—Little Interest in

Poncupine, July 1911, 854p. Photo on page 87 is
to the left:

TUNITED VERDE SMELTER.
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G1f.—Diversions (a sample of present conditions)

The USGS recently conducted a study of base flow in the Verde Valley and found that
the Upper Verde River, Oak Creek, Beaver Creek, and West Clear Creek are major
sources of base flow in the Verde River. Groundwater discharge directly into the Verde
River also was an important contributor of base flow to the Verde River. The schematic
diagram below shows major irrigation ditches along the Verde River as a function of
river mileage along the Verde Valley. (Garner, B.D., and Bills, D.J., 2012, Spatial and
seasonal variability of base flow in the Verde Valley, central Arizona, 2007 and 2011:
U.S. Geological Survey Scientific Investigations Report 2012-5192, 33 p.). The USGS
found that the dozens of surface-water diversions from streams, including gravity-fed
ditch diversions along the Verde River, are the most prominent human alterations in the

Verde Valley.
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Total June Diversions = 162 cfs
Total June Measured Return Flow =57 cfs
Unaccounted-For Diverted Water =103 cfs

®

.

Feb 2041: River gains 140 cfs
June 2007; River loses I3 ofs

The summer and winter base flow
along the Verde River in the Verde
Valley are significantly different (See
figure to left). The difference is
mostly because of diversions and
also high ET during summer months.

The amount of predevelopment base
runoff also varied seasonally
because of seasonal differences of
ET along springs and from riparian
vegetation along tributary streams
and the Verde River.
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G2. Hydrology

Under present, and recent, conditions there is considerable travel by canoes and
kayaks along much of the Verde River downstream of Granite Creek. Exceptions are
areas affected by SRP reservoirs—namely Bartlett and Horseshoe where there is also
boating on the river. General speaking, there is considerable recreational boating along
the Verde River. Also, there are a few commercial businesses providing small boating
opportunities for visitors and local residents.

The amount of base runoff in the Verde River obviously is a potential factor limiting
navigability. As explained previously in the Hydrology section of this report, the natural
and ordinary perennial/intermittent stream flow is comprised of surface runoff and base
runoff. Surface runoff is derived from precipitation and snowmelt. Base runoff is
maintained by ground-water discharge all along the Verde River. Base flow is
comprised of ground-water discharge from mountain front springs and seeps (Base Qmf
on Figure 3 of this report) and Quaternary aquifers (Base Qga) and basin fill and deeper
aquifers (Base Qbfa). Base runoff Qqa and Qmf was first used by settlers for farming
and mining because it was on or near the surface at springs and along streams and
could be rather easily diverted using small dams or shallow wells.

The computation of base runoff of the upper Verde River above the USGS gage near
Clarkdale (09504000) is discussed in detail in the Hydrology section.

Important parts of this analysis of the hydrology below USGS gage 09504000 are (1)
USGS records of stream flow at gages 09503700, 09504000, 0950600 and 09510000;
(2) a report by the USBR (1952) that calculated the Virgin flow for the mouth of the
Verde River; and (3) a report by the USGS (HA-664 by Freethey and Anderson (1986))
that estimated base runoff (Qbfa, the 90th percentile of daily discharge) for the basin fill
and underlying aquifers. An important part of the hydrologic analysis was the distribution
of the 100 cfs difference between the Virgin average annual runoff and the gaged
average annual runoff at gage 09510000 (See Item F of Table 2 of 2).

Base runoff of the lower reach of the Verde River is simply computed by adding (1) the
100 cfs difference (Item F of Table 2 of 2) that was associated with early settler use of
base flow such as for mining (section G1e) and irrigation (section G1f) and (2) the base
flow (from USGS HA664) at and below the USGS gage 09506000. The base runoff
associated with Qga and Qmf was simply distributed across the middle Verde River
between USGS gages 09504000 and 09506000. The resulting natural base flow is
shown in Figure G3.

The larger springs in the Verde River Watershed are mostly carbonate springs in
tributaries such as West Clear Creek, Sycamore Creek, Oak Creek and Fossil Creek
where they discharge from the lower Paleozoic rocks of the Redwall Limestone or the
Martin Formation (Parker and others, 2005 and Bills and others, 2007). Springs in the
lower part of Sycamore Canyon maintain a perennial flow in lower Sycamore Creek
within the primitive area. The discharge of Sycamore Creek during the dry months of
July and August ranges from 4,550 to 5,125 gallons per minute. About half this
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discharge comes from Summer's Spring. Fossil Spring, for example, has a very steady
flow of about 21,647 gal/year or about 48 cfs (Figure G2). The rather steady discharge
from these springs supports the rather steady base flow of the Verde River.

C. Fossil Springs in Fossil Creek— Data from U.S. Department of Agriculture Forest Service, Tonto National Forest
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Figure G2. Discharge of Fossil Springs from intermittent current-meter measurements in
Fossil Creek above and below springs (Parker and others, 2005).

Natural average annual runoff and median runoff (Figure G3) were computed in a
similar manner as base runoff using records of stream flow at USGS gages 09506000
and 09510000.
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Hydrogeology of the upper and middle Verde River watersheds, central Arizona
U.S. Geological Survey Scientific Investigations Report 2005-5198,101 p., plates
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Figure G3.—Natural and recent flow in the Verde River from mouth of Granite Creek to
the mouth.
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G3. Channel geometry
G3a.--Geomorphology of Verde River Channel

Because the subject of geomorphology of the natural channel of the middle Verde River
is ably treated by Phil Pearthree, PhD, the following is from: Pearthree, P. A., 1996,
Historical Geomorphology of the Verde River, Arizona Geological Survey Open-File
Report 96-13, 29p.

“‘Even though the Verde River is entrenched in a deep valley and young alluvial deposits
are thin along all of its course, most of the streambed and many of the banks of the river
are formed in very young, unconsolidated alluvium. Everywhere along the river, a low-
flow channel exists that conveys perennial discharges. Low-flow channels typically are
shallow and 15 to 60 m wide, although the width and depth of these channels is quite
variable. The bed forms of the low-flow channels are characterized by a repeating
sequences of pools (deeper water areas) and riffles or rapids (shallow water areas
typically dominated by cobbles and small boulders). Alternating pool and riffle
sequences are characteristic of streams that carry coarse bed load sediment.”

“‘Low-flow channels of the Verde River are invariably located within a much larger
channel that is shaped by large floods. These larger flood channels are typically 100 to
300 m wide, and are as wide as 1,200 m along the lower Verde River. Deposits
associated with the flood channels typically are coarse gravel bars and finer sandy
areas. Flood channels are evident because of freshly deposited sediment and the lack
of abundant large vegetation; in many reaches, the margins of flood channels
correspond with prominent banks. Young river terraces commonly exist along the
margins of and slightly higher than flood channels. These terraces typically are heavily
vegetated unless they have been altered by human activity. Many of these young
terraces are part of the floodplain, as they are inundated during large floods. Flooding
on terraces is relatively shallow and the impact of flooding on the terrace vegetation is
typically is not great.”

“The young alluvium that forms the channel bed and low banks of the Verde River is
generally composed of coarse gravelly deposits and much finer sandy overbank or
slack water deposits. This young sediment does not have much cohesion and is
susceptible to scour and bank erosion during large flow events. Older river deposits
typically are coarse, and underlying rock units are indurated to a greater or lesser
degree. These units are much more resistant to lateral bank erosion than young stream
deposits. Thus, the potential for changes in channel morphology and shifts in channel
position during large floods is greatest in areas where young terraces are extensive.
However, young terraces commonly have relatively dense and large vegetation, which
tends to stabilize these deposits.”

“The geologic floodplain of the Verde River is coincident with the extent of young
channel deposits and low terraces along the river. As used in this report, the geologic
floodplain is the area along the river that has been subject to erosion and deposition by
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the Verde River in the past few thousand years. Changes in channel position that have
occurred during the past few thousand years have occurred within the limits of the
geologic floodplain. The geologic floodplain is bounded by older geologic units such as
bedrock, basin-fill sediments, older deposits of the Verde River, or alluvial fan or terrace
deposits of tributary streams. Usually, the margins of the geologic floodplain are
associated with significant topographic relief that constrains lateral migration of the
Verde River channel.”

“Low-Flow Channels. Cadastral surveys from the 1870's record evidence of a
continuous low flow channel throughout Verde Valley that was very similar to the
modern low-flow channel of the Verde River. Surveys conducted by Foster in 1873 and
1877 documented a through-going stream about 0.5 m (1.5 ft) deep and 15 to 30 m (50
to 100 ft) wide with a sandy bottom. It is not clear from the survey notes whether this
low-flow channel was within a well-defined flood channel. The Verde River of the 1870's
was described as "a beautiful stream of clear, pure water with an average width of 100
links (66 ft) and an average depth of 3 feet" (Foster, C.B., 1877, General Land Office
Survey Notes, Books 217 and 1665: microfiche on file with U.S. Bureau of Land
Management, Phoenix.; see Table 4). The banks of the low-flow channel were
estimated to be 3 ft (consistent with the depth estimate). Cottonwoods, willows, and
mesquite lined much of the river bank. The low-flow channel clearly existed within a
much broader geologic floodplain, described in the survey as bottomland with large
amounts of fine farming and grazing land (Foster, C.B., 1873, General Land Office
Survey Notes, Book 137: microfiche on file with U.S. Bureau of Land Management,
Phoenix.). A significant amount of irrigated farming was underway in the bottomlands by
1873-77. The land surveys of the 1870's did not describe marshy land adjacent to the
Verde River, nor did they document any areas where the low-flow channel was ill-
defined. A resurvey conducted in 1916 in the Camp Verde area records wetted
channels about 60 to 120 m (200 to 400 ft)wide, and in a number of places the
surveying team could not directly survey across the river because it was too swift and
deep (Richards, 1916). It may be that 1916 was an unusually wet winter, resulting in
increased flow in the Verde River relative to 1873 and 1877.”

“The low-flow channel along the lower Verde River documented in 1911 was shallow
and some what wider than the low-flow channel in Verde Valley. The land survey of
1911 recorded wetted channel ranging from about 3 to 6 chains (180 to 360 ft) wide and
1 to 4 ft deep (Farmer, RA., 1911; General Land Office Survey Notes, Book 2398:
microfiche on file with U.S. Bureau of Land Management, Phoenix.) This low-flow
channel was within a much larger flood channel. The flood channel evidently was quite
obvious, as it was the primary channel noted in the survey data and notes. The banks of
the flood channel were fringed with cottonwoods and mesquite.”

“Positions of low-flow channels clearly have changed substantially through the pastcentury.
Substantial changes in the positions of the banks of flood channels have dictated changes in
the areas within which the low-flow channels can flow. In addition, the positions of low-flow
channels have changed after floods in reaches where the flood channel has remained fairly
stable. An example of the extent of change in low-flow
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Quadrangle  Township Section Channel Width Quadrangle  Township Ser.:.tion Channel Width
Line Line
1873-76 modern 1873-76 modern
Chains (ft) (ft) Chains (ft) (ft)
H?{gggf’““‘ TINRSE e e n el Comville T14NR4E 211 0.90 59 120
I5SE 1‘.DU 66 160 (1963) 32 050 39 80
IS W 100 66 80 4 120 7 80
E : 80
26/35 1.00 66 160 T15NR4E 33/4 1.00 66
27/26 1.20 79 200 21/28 1.00 66 80
3427 1.20 79 120 20y21 1.25 83 120
B v R O S G A
: . 80
Camp Verde 21/22 110 73 160 {?i}: g ;g :g 80
(1969) 2021 1.00 66 160 )
17/20 075 50 120 18717 0.65 43 80
16/17 0.60 40 200 718 0.75 50 60
9/ 075 50 120 TISNR3E 112 0.90 59 20
wo dw e 1 v o %
. E 35, 1.00 66 &)
o Loo 66 80 TIGNRSE s L 73 60
5/6 1.50 99 120 - ) p
TIANRSE 325 120 7 80 Clarkdale 28/27 0.65 43 100
14/13 1.00 66 160 (1973) 2227 L10 73 80
11/14 1.10 73 120 21722 2.00 132 80
20421 1.10 73 240
17/20 1.00 66 80
177 1,10 73 120
Table 4. Low-flow channel widths of the Verde River in the 1870's and around 1970. v 0.50 59 60
Channel widths from the 1870's were documented by the original cadastral surveys of the 89 1.00 66 80
area. Surveys noted channel conveying water at the time of the survey, most likely 8N 0.80 53 80
equivalent to the modern low-flow or base-flow channels. Low-flow channel widths
from around 1970 were obtained from 1:24,000-scale U.S. Geological Survey Table 4. (Continued).

topographic quadrangles. Publication dates for the quadrangles are indicated in

parentheses.

channel position in Verde Valley is shown in Figure 6. In this area, many substantial
changes in channel position occurred between the original survey in 1877 and 1950.
Several large floods occurred during this period, as was noted above, and substantial
changes in flood-channel positions probably occurred as well. In the Clarkdale area,
human activity likely significantly altered the position of the low-flow channel as well.
Changes in position of low-flow channels between 1950 and 1970 were very limited, but
the floods of 1978 and 1980 evidently caused some substantial changes in channel

position.”

Figure 6. Historical changes in low-flow channel positions in
the Clarkdale-Tuzigoot area.

“Historical land surveys in the Camp Verde area and along
the lower Verde River reveal that the general form of the
flood channels of the Verde River have not changed
substantially since the time of statehood. Low-flow channels
have shifted position to a greater degree than the larger flood
channels. The size and general form of low-flow channel in
Verde Valley, however, was about the same in the 1870's as
it is today.”

Examination of available information shows that the low-flow
or main channel changes position in the two basin-fill areas
but the general cross-sectional size and shape of the main
channel has remained rather uniform. In other words, there is
enough width and depth for small watercraft.
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G3b. Notes on channel material and sediment transport using photographs of the
Verde River

These notes are related to the question: was the Verde River navigable under natural
and ordinary conditions? The following, along with other information in this report for
ANASC, satisfies what | consider useful information for assessment of navigability along
the entire Verde River. Also, to me, natural means what it says—no effect of humans. A
couple of the photos that follow are also shown in other places of this report. This
section is best used in conjunction with section 4. -- Energy and morphology
considerations of this report for ANSAC.

The riffle near the center this scene is associated with the small tributary wash on the
left side of the photo (right bank
side). Sediment load consisting of
silt, sand, gravel, cobbles and
boulders is deposited at the mouth of
the wash in the Verde River. Such
deposits are the source of many of
the riffles along the Verde River.
Also, tributary sediment below
Sullivan Lake Dam is a major source
of the suspended and bed load along
the Verde River.

Verde River between
Clarkdale gage and
Sycamore Creek.
View looking upstream.
Q=

Much, but not all, of the entire Verde River is a gravel or cobble bed stream. Typical
gravel-bed streams have bed surface median sizes Dsso in the range from 8 to 256 mm.
Boulder-bed streams have median sizes in excess of 256 mm. Sand-bed streams have
median sizes between 0.062 and 2 mm. Particle sizes are shown below:

Diameter (mmj) Wantworth Size Class
4055
Broulder
258 =
[ Cabble
84 g
(1] Pabble
&
4 Granule
; \Yary Cioarse Sand
- Coarse Sand
* E Medium Sand
028 @
0138 Fina Sand
5 : Very Fine Sand
o-cm s Coarsa Sift
' Madium St
0.0156 =
0.0078 Fine Sit
' Very Fe Sit
000389 o

0.00006 3 2 i
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The following two USFS photographs (Neary and others, 2012) show pools with
deposited sand. The sand can be seen in the shallow areas of the pools. This sand is
remobilized during direct runoff and carried as suspended and bed load great distances
downstream toward the Horseshoe reservoir sediment trap. Pools along the river act as
small sediment traps that partially fill during small discharges and are flushed during
large discharges.

For many years river engineers have noticed a channel forming discharge along rivers
that is associated with bank full stage. There continues to be some debate on this
subject but the natural mean annual discharge computed for this ANSAC study of the
Verde River appears to conform to the “channel forming discharge.” Many river
engineers also believe that over a long period of time the total maximum bed load is
transported by the “channel forming discharge” or the effective discharge. Supposedly
at discharges both smaller and larger, less bed load is transported. For more discussion
see section 4 of this report.

As stated previously much of the channel of the Verde River is cobbles and gravel but
there are reaches of predominantly sand and reaches with many boulders—especially
the riffles. The riffles formed by tributary dumps of sediment load into the Verde River
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channel had a wide range of sediment size but the finer sediment washed away leaving
the coarser material.

Generally speaking, riffles also form along natural perennial gravel bed rivers
independent of tributary dumps. Also, the coarse surface of the channel bed, called
armoring, occurs when the smaller sediment is carried away. It's common that when
discharge increases and motion of the bed material begins, nearly all sizes of the
heterogeneous bed material move at the same time. The finer material moves faster
leaving behind the coarser material.

There are also reaches that are laterally and also vertically
confined by bedrock or erosion resistant rock.

Photograph by Hjalmarson looking upstream at Verde River
Channel from below Black bridge in Camp Verde. The river
channel has scoured through the alluvial sediments
(Holocene material) into the Verde Formation (light colored
material).

Huge boulders that are difficult to
move by large floods are shown
in photograph below.

Photo from: Bowman, S. N.,
2001, VERDE RIVER TMDL FOR
TURBIDITY, Arizona Department
of Environmental Quality, 33p.
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Bedrock bank

Photo from: Bowman, S. N., 2001, VERDE
RIVER TMDL FOR TURBIDITY, Arizona
Department of Environmental Quality, 33p.

There obwously is a con3|derable amount of silt, sand and gravel at this location.
By o TN T W o OO
Photo from Evans, K
and McClain, C.,
2005, Wild and
Scenic River
Proposal for The
Upper Verde River, In
conjunction with the
Arizona Wilderness
Coalition, 179p.

A mixture of sand, gravel, cobbles and small boulders from basalt, sandstone,
limestone, etc. areas. The sediment clearly reflects the wide range of geology in the
watershed upstream of this location. Some of the stones are rounded and some are
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angular suggesting a wide range of possible channel resident times and distances from

Photos from: Evans, K and McClain,
C., 2005, Wild and Scenic River
Proposal for The Upper Verde River,
in conjunction with the Arizona
Wilderness Coalition, 179p.

Gravel-bed streams usually show a
surface armor. That is, the surface
layer is coarser than the substrate
below.

A gravel and cobble channel bottom that probably has some armoring effect.
(Neary and others, 2012—both photos on this page)



Effect of 1993 floods in upper Verde River (UVR) shown below. Comparison of UVR
vegetation next to the channel a decade before (A: 1979) and after (B: 2003) the 1993
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floods, Verde River Ranch. (Photo A by James Cowlin and photo B by Alvin L. Medina,
USFS.)
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| Vegetation along the banks tends to
stabilize channel banks and cause
scour of the main channel. This
. scene is along the upper Verde
following the 1993 flood. Flood
debris (of 1993 flood) is on the trees
. with a beaver fallen tree in the left
| bank foreground of the scene. All
along the Verde River the main
channel bed generally stabilized and
recovered to a navigable channel
within days after the 1993 flood.
(Photo from Neary and others, 2012)

View looking north at Verde River that is incised in large deposit of sediment behind
Horsehoe Dam on 6/09/09. Horseshoe reservoir acts as a sediment trap for suspended
and bed loads (the sediment yield above this location) transported down the river. There
is more movement of sediment than the
sediment yield at this location because the
coarser material typically moves only short
distances along the channel during direct
runoff (floods, snowmelt and storm runoff).

= In contrast, some of the very large boulders
~ that have rolled onto the channel and flood
plain from steep side slopes appear to have
not moved for many years.

(Photo from Cook, J. P., and others, 2010)

Summary: (1) There is a wide variety of channel material along the entire river that
ranges from predominantly sand reaches to cobble and boulder covered reaches to
huge boulders to bedrock channel bottoms and banks. The gravel, cobbles and
boulders do not move much during a typical year. (2) Some reaches and most riffles
have many boulders that can be moved only by high-energy large floods. (3) Some of
the larger boulders from the steep side slopes for all practical purposes may have such
a large threshold shear value that they don’t move. In reaches with these huge boulders
the concept of “channel forming discharge” may not apply because of the impact of
boulders on channel roughness and the flow velocity distribution. (4) The sediment yield
(deposition at Horseshoe reservoir) is predominantly sand, silt and small gravel. (5) All
along the Verde River the main channel bed generally stabilized and recovered to a
navigable channel within days after the 1993 flood.
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A single well defined
channel is shown on
the left.
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The page below is from GLO survey notes for the survey plat on the following page.
This page shows a 4ft depth of flow for March 1911. Also, the channel was a maximum
of about 400 ft. wide. See plat on next page for additional information.
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Field notes Book 2397 -- Survey of March 1-20, 1911
Summary of notes by Win Hjalmarson follows:

Sec. 1143 measurementg of shannel bank height were recorded
with typical heights of 8 to 10 ft. Maximum bank height

was 20 ft and minimum was 4 ft.

Four measured depths of flow in the main channel
were 3,3,3 and 4 ft. Width of main channel was about
260 ft.

A few sand bars were noted in the survey notes.

Sec. 14 Split flow (two channels) was noted for at least four locations
and depths of flow in the smaller channel was noted as 1-2 ft.

An abandoned ditch along much of the reach to the west of
the river is noted. Also, an active irrigation ditch located closer
to the Verde River is also noted along most of the reach. This
ditch was about 10-13 ft wide.

Sec. 23, Sec. 24. {
|
i
Sec. 26. Sec. 25. g)
i
i
Sec. 35. Sec. 36.
o b3 o

Tosle €0 Chains &5 an Tk
The above Map. of Township No....%..... North. of Range No..7. Eust. ofthe
iy
Gila and Salt River Meridian, Arizona, is strictly conformable to the field notes of
the §urvey thereof on file in this Office. which have beers examined and approved.
U. 8. GENERAL LAND OFFICE i Co .
Washington. D. C. ‘ Commissioner. o i
March 25, 19/3.
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A

This measurement of the channel width
(300 ft.) for the San Francisco (Verde)
River is one of the earliest available for
the lower Verde. Even at this time
(1867) the watershed was not in a fully
natural state because of diversions for
mining and crop irrigation.
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G3d.—Depth-discharge relations for recent channel in the vicinity of USGS gages
09506000, 09508500 and 09511300.

The following three sets of depth-discharge relations for the middle and lower Verde
River were determined mostly using USGS current-meter measurement information
available on the USGS National Water Information System
(http://waterdata.usgs.gov/az/nwis/si). The maximum depth is for a width-segment of
roughly 5 ft. or more across the river channel.

Depth of flow at USGS gage near Camp Verde, AZ (09506000) Depth versus Discharge
Relation is for period June 2007-April 2008 USGS Gage 00506000
100 —
4 ]
3 | k]
&5 g
£ | -.g 10
g o 2
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| Q90 Q50 Mean annual 01 10 DESCha'IrOg;J et 100.0 1000.0
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Discharge, incfs Relations above and below gage.
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Depth versus measured discharge at USGS gage 09508500
Based on data for period 2000-2001
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Depth versus discharge at USGS gage 09511300
Based on USGS data for period 2011-12
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The depth-discharge relation to the left is
considered representative of the modern
lower Verde River near the mouth.
Braided reaches like that shown below
are obviously human impacted and not
considered representative of natural
conditions.
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G3e. Discussion and summary of Section G3

Use of Verde River: The entire river is currently used by small watercraft such as
canoes and kayaks. See, for example, items 6 and 10 of Appendix A, section G1a, and
Appendix |. Because small water craft are used along the Verde River, navigability
under natural conditions with a much greater amount of base runoff would be
considerably improved. In fact, in the absence of diversions for irrigation and mining and
with the beautiful scenery, the natural Verde River would be ideal for small watercraft.

Channel material: The diverse and colorful gravel, cobble and small boulder sediment
reflects the diverse geology. There is a wide range of sediment size. Most of the
channel is gravel and cobbles. There are very large boulders in the upper Verde and
there is a lot of coarse sand in the basin fill areas of the Verde Valley and lower Verde.
The many riffles typically are boulders and cobbles and during periods of low flow silt
and sand collects in the long pools behind the riffles.

Movement and form of channel: The evidence in this Appendix and in the Report
shows the Verde River behaves like a typical channel where “A natural channel

migrates laterally by erosion of one bank, maintaining on the average a constant
channel cross section by deposition on the opposite bank. In other words, there is
equilibrium between erosion and deposition. The form of the cross section is stable,
meaning more or less constant, but the position of the channel is not.” (As described by
Leopold, 1994, p.5 for rivers in general.). Also, the Verde River appears to be carrying a
load of sediment at or near carrying capacity and tends to erode and deposit sediment
in equilibrium and flow is in curved meandering, or slightly meandering, paths and in the
basin fills areas has a wide-eroded floodplain.

Channel shape: The Federal Surveys indicate a fairly deep base flow and a rather
wide channel with a few sand islands in the lower Verde River.

Depth of base flow: Depths typically are at least 3 ft. Federal surveyors recorded and
average depth of 3 ft. at one crossing in the middle Verde. Depths of base flow of 3 and
4 ft. were recorded at a few crossings in the lower Verde River. Even the depths of flow
at the time of the Federal Surveys were depleted to some degree by diversions for
irrigation and mining. So those depths were measured even though the river was not in
its natural condition and its base flow had been adversely impacted by humans.
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G4. --Navigability ---John Day River versus the Verde River

G4a.-Natural hydrology

Some of the hydrology (especially the base flow) (Figure G3 and Table G1 below) and
physical characteristics of both the Verde River and the John Day River in Oregon are
similar. These and other similarities are important because the Oregon Court of Appeals
held particular segments of the John Day River navigable based on the reaches’
susceptibility to navigation by Indian canoes. In the Oregon case navigability for title
was found to be based on susceptibility to navigation even where evidence of actual
navigation was lacking.

John Day River in Oregon-- Flow duration curves

(comparison with natural flow of Verde and Gila Rivers)

5000 —
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Figure G3. Flow-duration curves for the middle and lower Verde River and USGS
gages 14046500 (solid line) and 14048000 (dashed line) on the John Day
River in Oregon.

Table G1.—Virgin or predevelopment discharge, in cfs, at indicated USGS gages on the
Verde and John Day Rivers.

Camp Verde Bartlett John Day (Oregon)
Flow type 09506000 09510000 14046500 14048000
Mean annual 489 749 1940 2060
Median (Q50) 272 558 746 787

Base (Q90) 172 179 130 137
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Northwest Steelheaders Association Inc. v. Simantel, Decided: May 11, 2005, Court of
Appeals of Oregon.: http://caselaw.findlaw.com/or-court-of-appeals/1419601.html, 10p.

The John Day River is 284 miles long and the second longest free-flowing/undammed
river in the continental United States (the longest being the Yellowstone River). The
river drains an area of nearly 8,100 square miles, which is approximately 8% of the total
area of Oregon. By contrast, the Verde River is 230 miles long with a drainage area of
6,188 square miles at the Salt River confluence, which is about 6% of the total area of
Arizona. Both rivers drain mountainous areas with spring snowmelt and the channels
have numerous pools and riffles. The John Day and Verde Rivers are shown below.

Photo of John Day River on left from Eric Mortenson of The Oregonian, October 02, 2009 , “John Day
River property will become Oregon's largest recreation site”
http://www.oregonlive.com/environment/index.ssf/2009/09/john_day river property will b.html

The flow-duration curves of mean daily discharge for the Verde and John Day Rivers
are average (ordinary) curves that represent natural, or approximately natural,
conditions (Figure G3). “The stream flow record integrates the effects of climate,
topography, and geology, and gives a distribution of runoff both in time and in
magnitude. When the flows are arranged according to frequency of occurrence and a
flow-duration curve is plotted, the resulting curve shows the integrated effect of the
various factors that affect runoff.” (Searcy, 1959). The shapes of the curves for the
USGS gages on the two rivers obviously are different because the rather steep slope for
the wide range of higher flows of the John Day curve denotes a more variable and
larger direct runoff than for the Verde River. However, the curves for low flows are
similar and it is the low flows that are most important in determining navigability. The
flatter slope for the Verde River indicates the presence of base runoff from ground-water
storage in the basin fill and lower Paleozoic rocks of the Redwall Limestone and Martin
Formation (both typically large aquifers). For example, at Fossil Creek, springs
discharge from a limestone aquifer supplied at least in part from the leakage through the
overlying Permian-Pennsylvanian rocks from the C aquifer and thus ground water must
travel through the Naco Formation at some locations beneath the Colorado Plateau
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(Parker and others, 2005). The flat slope of the lower end of the duration curves for both
rivers shows there is a large amount of aquifer storage in both the Verde River and
John Day River watersheds.

The timing, duration, and sequence of water discharges in the Verde River, or any river
for that matter, is important for determining navigability. On the Verde River, the base
flow is very important because snowmelt is seasonal and not present a large portion of
the time during a typical year. The flat slope of the flow-duration curves of the Verde
River (Figure G3) shows that base flow is all or a large portion of the runoff at least 70%
of the time during a typical year.

The similarity of the lower ends of the flow-duration curves for the John Day and Verde
Rivers suggests the rivers have similar navigability characteristics (Figure G3). Both
rivers have pools and riffles with defined channels and similar amounts of base flow for
approximately 50% of the time. Thus, if the John Day River is navigable then it follows
that the Verde River also is navigable.

G4b.- Federal Land Surveys along the John Day River

The following three original Federal survey plats in Oregon for TSN R17E, T3N R18E
and T2N R19E each include both the Columbia and John Day Rivers. On each plat the
Columbia River was meandered but the John Day River was not. The John Day River is
considered navigable for title purposes in Oregon (Northwest Steelheaders Ass'n v.
Simantel 199 Ore. App. 471, 112 P.3d 383 (2005)).(Plats were obtained by Hjalmarson
from BLM website in 2014)
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G4c.- Verde River Channel

The Verde River is incised into bedrock or basin deposits and the overall width of the
modern and historical Verde floodplain has been relatively stable. There are shifts in
channel position in the basin deposit areas during large floods. In bedrock reaches the
Verde floodplain is typically less than 400 ft across. The historic surveys (Federal
Surveys) define a 300-400 ft. wide channel within defined banks along the basin
sediment area of the lower watershed and with flow depths of 3-4 ft. A Federal Survey
in the 1870's described the middle Verde as "a beautiful stream of clear, pure water with
an average width of 66 ft and an average depth of 3 feet" (Pearthree, 1996). The
modern and historic Verde channel is/was largely confined within well defined channel
banks in most, if not all, places.

Sediments within the active Verde channel are generally coarser than Holocene terrace
deposits exposed in channel walls. There are imbricated small boulders and cobbles in
places. There is evidence of coarse gravelly sediment with cobbles and small bounders
below tributary streams. There is also evidence of large boulders that rolled in and
along the river channel and floodplain from adjacent steep slopes.

The available evidence for the Verde River (depth-discharge relations at USGS gages,
cadastral surveys from the 1870's to early 1900’s, recent boating on the river,
geomorphology, etc.) suggests the depth of natural flow was at least 2.6 feet 90% of the
time during a typical year (Table G2). The median depth was at least 3 feet and the
depth corresponding to the mean annual discharge was at least 3.5 feet.

Table G2. -- Computed and estimated depths for natural flow along the Verde River.

Location Mean annual Q Median (Q50) Base (Q90)
Modern Adjusted for
channel  Fed. surveys

Mile 3.3 to gage > 3.5 ft. > 3.0 ft. >2.9ft. 3 ft.
09504000

Gage 09506000 3.8 ft. 3.1 ft. > 2.8 ft. 3 ft.
Gage 09508500 4.5 ft. 3.7 ft. > 2.6 ft. 3 ft.
Downstream of 4.5 ft. 4.0 ft. > 2.6 ft. 3 ft.
Gage 09510000

The evidence also suggests the natural and recent geometry of the channel upstream of
Horseshoe Dam are approximately the same probably because (1) there is roughly %
the natural base flow to maintain channel geometry and size, (2) there is bedrock and
erosion resistant rock adjacent to the river channel, (3) the channel is not dry and
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(4) there is coarse channel material in many places. According to Pearthree (1996) “the
general form of the flood channels of the Verde River has not changed substantially
since the time of statehood. Low-flow channels have shifted position to a much greater
degree than the larger flood channels. The size and general form of low-flow channels
in Verde Valley, however, was about the same in the 1870's as it is today.”

At the very least the considerable recent use of the river by small watercraft suggests a
well defined main channel with adequate depths, widths and velocities for navigability.
Downstream of Horseshoe Dam where nearly all flow is from controlled releases from
the two major reservoirs, the main channel typically is well defined but there are braided
reaches where the recent channel(s) of the lower Verde River are not considered
representative of the natural condition. For practical purposes the flow below Horseshoe
Dam is considered totally regulated and human altered and the Bartlett and Horseshoe
reservoirs serve as sediment traps. Also, flow is diverted for irrigation of Indian lands in
the lower reach. Thus, while much of the size and shape of the natural main channel
are considered approximately the same as the recent channel for this study, the recent
channel of the highly regulated flow below Horseshoe Dam probably is wider and
shallower than was the natural channel.

G4d.- Navigability

Consider the following table of required drafts for recreational watercraft on the John
Day River shown below. The table is from page 30 of “JOHN DAY RIVER FINAL
NAVIGABILITY REPORT” of March 25, 2005. This report presents the findings and
conclusions of the Oregon Department of State Lands (DSL) concerning the ownership
or “navigability” of a 174-mile segment of the John Day River extending from Kimberly
at River Mile (RM) 184 to Tumwater Falls at RM 10. The Oregon State Land Board
(“Land Board” or “Board”) directed DSL to conduct this study in October 2002 after
receiving a request in early 1997 from the John Day River Chapter of the Association of
Northwest Steelheaders.

30

Table 9

Drafts Required by Various Recreational Watercraft Used on the John Day River
and River Segments Most Often Used

Type of Watercraft Typical Segment Comments
Draft
(inches)

Whitewater kayaks
Inflatable kayaks
Canoes

Drift boats

Large rafts/sweep boats

Jet boats (powered)

B
3-4
&

3-8

6-8
12

Kimbery-Tumwater
Kimbery-Tumwater
Kimbery-Tumwater

Kimbery-Tumwater

one person
one person

two persons with
gear

depending on
number of persons
and amount of
gear

Service Creek-Tumwater summer use

Service Creek-Clamo
Cotlonwood Bridge-
Tumwater

winter use only

Souwrce: Shelby, 2002; Campbell, 18980; Garren, 1881; Willamette Kayak & River Club, 1884

As indicated from Table 9, with the exception of jetboats, all of the cumrent watercraft
used on the John Day River require 8 inches or less of draft, and many less than 6

inches of draft.
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Based on the analysis of the significant hydrologic and hydraulic evidence in this
Appendix and the analysis for the upper Verde River of this report for ANSAC, the
depths along the entire Verde River are several times greater than the drafts required
for canoes and kayaks shown in the above table (Table 9). Like the John Day River, the
Verde River is navigable.

However, as is evident in the assessment of navigability for the Upper Verde River, my
assessment uses a high standard associated with the optimun conditions defined by the
Fish and Wildlife Service of the Dept. of the Interior (Hyra, 1978). While such a high
standard in not necessary, | find it useful to eliminate any doubt regarding the
navigability the Verde River.

Early (pre-1870) explorers and beaver trappers typically did not use canoes or boats on
the Verde River. The mode of travel by trappers was on mules because they entered
the area from the east (e.g. Taos) and travelled overland to various rivers such as the
Gila, Salt, San Pedro, San Francisco and Verde Rivers. Also, potential boating along
the Verde River before about 1870 was hazardous because persons in boats would be
exposed to attack from Indians concealed in the vegetation along the banks.

Modern small watercraft such as canoes and kayaks easily travel along the entire length
of the Verde River. It's important to note that hydrologic and hydraulic conditions under
natural conditions (pre 1860s) probably were considerably more conducive for boating
when there were few or no withdrawals for irrigation, mining, railroad and domestic use.
Thus, for about the past 25 years the Verde River has been popular for boating even
under depleted base flow conditions.

The Fish and Wildlife Service method is
easy to use and is based on hydraulics of a

BOATING ROWING-RAFTING-DRIFTING

RTER single channel cross section that is
T B R B S representative of channel conditions
minimym | 10 ¢ 2.0 %t (Figure G4a). These navigation
_matimum | B e T requirements (Instream Flow Information
minimum | 0 fps 0 fos No. 6) were developed by R. Hyra (1978)
COMMENTS: Il::ez :::Ar‘tielar:q::)ie boats frafts of for the FISh and Wlldllfe SerVICe Of the
2,208 specifically dasigod for e Dept. of the Interior. Channel depth and
certain conditions. width requirements are defined for types of
watercraft such as rafts and rowboats
LEGEND (Figure G4a) and canoes and kayaks

(Figure G4b). Optimum suitability
conditions are shown for canoes, kayaks
on the Verde River.

Py m

acceptable

marginal

unacceptabie

VELOCITY
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Figure G4a. Acceptable and optimal depths and velocities for small watercraft.

BOATING CANOEIMG-FAYAKING

CRITERI&
PHYSICAL SAFETY OPTIMUM
DEPTH 2.8 ft #
minimum 0.5 ft 1.0 ft
maximum A WA
VELOCITY 0.5-7.0 fps
minimum a fps 0 fps
maximum | 0.0 fps 9.0 fps

COMMENTS: Higher velocities exclude apen cances, Higher
velocities safe only under certafn conditions.

LEGEND

aptimum

acceptable

marginal

DEPTH

unacceptable

WELOCITY

Figure G4b. Acceptable and optimal depths and velocities for small watercraft.

It is my opinion the Verde River from river mile 36.6 (USGS Gage near Clarkdale) to mile
230 (mouth at Salt River) was susceptible to navigation at the time of statehood
(February 14, 1912) in its natural condition. During ordinary years the river conditions
were optimal for navigation using canoes and kayaks 95% of the time and river
conditions were acceptable and optimal for small boats and rafts about 95% of the time.
Evidence relied upon to form this opinion is in this report and in the references for this
report.

See the main report for my assessment of the Upper Verde River.



Appendix H.-- Miscellaneous subjects
Item H1.--Example of navigating troubles on the Missouri River.

These are notes of troublesome areas while navigating along the Missouri River
in 1811—a river considered navigable for title purposes. The small boat had a
sail. This is presented to ANSAC as a simple demonstration that navigable rivers
have conditions at times and in places that make navigation difficult.

Brackenridge, H. M., 1816, Journal of a Voyage up the River Missouri, performed in

1811, Baltimore, Published by Gould and Maxwell, Early western travels 1784-1846,
166p.

A TABLE OF DISTANCES*"

From the mouth of the Missouri to the Mandan Villages — Passed an island, where
Rivers — Lalitudes, &. the river widens
= considerably; the current
Places ivars, | Mismouri | Distance | T2 | Latitude rapid, obliged to abandon
St Chades - . . NE . # 57 oars angi pol;s, and take
Osage river, (Little,) . 30 | N.E. 20 the towing line.
Charles’ creek . . . | z0|S.W. 2 <:
Shepherd’s creek . 5. W. 15
river . . 157 | 5. W. 17 | 100 | 38° 45

Muddy river . . . so | NLE. 15
Great Osage . . . 307 | S. W. 18 | 133 | 38° 31
Marrow Creek . . 20 | 5. W. 5
Cedar Creek and island s0 | N.E. 7
Lead Mine hill . 5. W. 9
Hamilton's creek . . 30 | 5. W. 8
Split Rock creek . . 20 | N. E. 8 | 170
Saline or Salt river . 30 | S.W. 3
Manitoo river . . . 3o | N.E. 9
Good Woman's river . 35 | N.E. 9
Mine river . . . . 70 | S. W. 9 | 200
Arrow prairies . . 5. W. 6
The Charitons . . . {f 32| N.E. 14
Andcient village of Mis-

souri Indians, near N.E 6

which, fort Orleans T

formerly stood . .

244) Grand River . . go | N.E. 4 | 240

mkecrukvﬂh " of the 18 | N.E. 6
Ancient vi o

Little Osage Indians } S. W. 10 | 256
Tiger creek and Island 25 | N.E. 20
A creek and island . S.W. 12
Fire prairie and creek . 5 W. 12

™ By comparison of this table with the more detailed list in Lewis and Clark's
Narrative (Biddle ed., Philadelphia, 1814), il, pp. 462-464, it will be noticed that
several changes have been made by Brackenridge, both in the data and orthography,
while the latitude is added. From internal evidence, there is some reason to
believe that Brackenridge had access to the original journals of Lewis and Clark,
but failed properly to interpret some of the proper names in the manuscript.— ED.
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Brackenridge's fournal

Places

Width
of

ivers,
"y

Side of
Mi

Distance

Total
Dist.

Latitode

Fort Clark or Osage .

Hay Cabin creek .

Coal bank . .

Blue Water river

Little river Platte . .

1. Old Kansas village .

Independence creek .

2. Old Kansas village .

St. Michael's prairie .

Nodawa river . .

Loup or Wolf river

Big Nihema .

Tarkio creek

Nish-na-botona

Little Nimeha . . .

Bald-pated prairie — the
river Nish-na-bo-tona
is at this place not
more than 150 yards
from the bank of the
Missouri

Weeping-water creek .
River PraTre . . .
Butterfly creek
Moscheto creek .
Ancient village of Ottoes
do. of Ayuwas
[245] ——river . . .
Council Blufis .
Soldier’s river .
Little Sioux .
Bad Spirit river .
A bend in the river, 20
miles round, and but

Floyd's river bluff

Big Sioux river .-

ent of th

Cobell, Alum, and
Copperas bluffs .

20

30
233
[

70

23
5o
48

25
Boo
18
a2

a8

35
110

z thZFnmg g nnnnn

=

-2 - Ao A
EpmEmmEAmEEsE

EmpE I m e EmE S !

-

oo 0w oo

28
28

24
20
14
16

25

23

3006

340

aso

508

650

788

836

850
853

39° 5

41° &' <

Monday I3th. Water. falling -
continued with the towing
line. At ten, a fine breeze
springing up, hoisted sail.
Passed the river a Boyer, and
the houses of M'Clelland,

who formerly wintered here.
Some woody country
hereabouts; but that on the
upland is very inferior, chiefly
shrubby oak. A short distance
above this place we
encountered a very difficult
and rapid current, but being
luckily a little aided by the sail,
we passed tolerably well.

41° 17’

38° 48’

Tuesday 2Ist. This morning
fine, though somewhat cool.
Wind increasing from the N.
E. Current rapid, but for the
eddies in the bends, it would
be almost impossible to
ascend. There are but few
embarras, or collection of
trees, &c. The sand bars are
fringed with a thick growth of
willows, immediately behind
which there are young
cottonwood trees, forming a
handsome natural avenue,
twenty or thirty feet wide.
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Places

Width

?m

[
-

A

Hot or Burning bluffs .
‘White Stone river . .
An old village at the

ml:-uth of Little Bow

Rnrera] ue or James R.
Cn]umetalﬂ . s

Ancient fortification, }

Good Man's Isle
Plumb creek . .
‘White Paint creek .

Qui Courre creek . .
Poncas river and village
The village of dog prair.
The island Cedar . .
WeTe River . .

‘The 3 rivers of the Sioux
An island in the upper
part of the Big Bend
[246] Upper part of the

B:g B-eud the gorge 1}

Ty]er’ s river

Tltnn river .

The upper part of fiveold
record villages of Ari-
karas, reduced by the
Sioux

Chienne river .

Old record village . .

Ser-war-cerna . -

Waterhoo . .

Old village on an island

Arikara, 2

Stone Idol

Warecore . . .

Cannon-ball river .

Old Mandan villnge

do. .

Mandan \'ﬂlage

Company’s Fort

}

e
i i
|

12
28
150

300
36

35

88

mimmmgzunwmnm

35
140

m N munng 0 0y B Zn
g £ £ pmE £8258p £ Ep 2 p=E

w
b

EEdEmmEdEs £ 2 =

20
12
13
13
10

Io
20

0

3o

18
37

42

47
40
25

18
40
12
40
40
20

950

976

1130

1208

1310

1397

1422

1500

1600
1640

4=o 531

46° 29’

470 1 31

Brackenridge lived to see steam navigation and transportation transform the entire
Missouri Valley into a thriving centre of civilization; on the sites which his eye had
selected for towns, to be established in a far-distant future, there soon arose large

cities.

THE END

This report gives a view of the difficulties of navigation from the mouth to the western
part of North Dakota (far downstream of Great Falls Montana) which Henry Marie
Brackenridge well described - the changes and rapidity of the current, the falling in of
the banks, the snags, and the shifting nature of the river bed. He returned to civilization
with beaver pelts.

The high waters enable us to
cut off points, which is no
small saving of the distance.
The waters begin to fall,
though great quantities of
drift wood descend, and
thirty or forty drowned
buffaloes pass by us every
day.

(Approx. location)




Item H2--Spanish explorer in the upper Verde

A very early account of the Verde River in December of 1598 from: Bolton, H., 1916,
Spanish Exploration in the Southwest, Scribners Co., New York, 487p.

As part of the Don Juan de Onate expedition on pages 243-244:

“As it was late they camped for the night about two arquebus shots from there, on the
bank of a river? of fair width and much water, with good pasture and a cottonwood
grove. The following morning, as the chief whom they had as a guide wished to return,
the witness begged the chief of this rancheria to go with him and show him the mine
from which they got ores. He consented willingly, and having travelled about four
leagues through very fine, fertile land, with extensive pastures, they came to another
river, wider than the first, where they spent the night. This river flowed almost from the
north. They crossed it, and having travelled about two leagues they came to another
river, much larger, which flowed from the north. They crossed it, and having travelled
about a league, arrived at the slopes of some hills' where the Indian chief said the
mines were whence they got the ore.”

“3 This would seem to correspond with the northwestern branch of the

Verde River, which was crossed between Bill Williams Mountain and Prescott.
The old trail from Antelope Springs, south of Bill Williams Mountain, crossed
the river at Postal's Ranch. It is just possible that they crossed Black Forest
farther north, and went through old Camp Hualpai, where the trail forked,

but | doubt it.” Win’s Comment: This probably would be Big Chino Creek.

“1 | am in doubt as to whether the last stream was the Big Sandy or the
Spenser River, a branch of the Santa Maria, but the indications seem to point
to the latter. In that case the mines were in the Aquarius Range; in the other
case, they were in the Hualpai Range. Both of these ranges have become

mining districts.”
Item H3.—Fish in upper Big Chino Valley
Gilbert, Charles H. 1898, Notes on a collection of fishes from the Colorado

Basin in Arizona: Proceedings of the United States National Museum,
Volume: 20: 1898-01-19, pp 487—499.

Gilbert collected several fish specimens near Chino and other places in Arizona on or
before 1898. There is possible confusion of the location of Chino but I've relied on
Arizona Place Names and the date of Gilbert’'s and Scofield’s sampling. Also, I've
considered Wirt’'s (2005) interpretation of the location. Thus, | assume the samples were
collected from Chino Creek that is near Chino and located a couple of miles west of



Seligman. It is noted that both men were prominent scientists and would not have
incorrectly confused the Del Rio Springs area with “Chino.” Chino Creek (Map, Prescott
N. F., 1927) rises near the southeast end of Aubry Cliffs and flows through Big Chino
Valley to the Verde River near Paulden.

The stream Chino Creek is so named on early topographic maps and thus a perennial
or intermittent stream is implied. More recent USGS maps show the stream as Big
Chino Wash and thus an ephemeral stream is implied. With all of the impoundment of
direct runoff, upstream groundwater withdrawal and the lowering of groundwater levels
in Big Chino Valley by groundwater withdrawal it's easy to understand how the creek
became a lowly wash.

ARIZONA PLACE NAMES gives the following location for Chino AZ

Chino Yavapai Co. G. L. O. Map, 1921.
Station A. T. & S. F. R. R., 4 miles west Seligman. At head
Big Chino valley. See Chino valley.

Also,

Chino Creek (wash) Yavapai and Coconino Cos. Map, Prescott N. F., 1927.
Rises northwest of Mount Floyd southeast end Aubrey cliffs

inT. 26 N., R. 6 W., runs through Chino valley entering Verde

River in approximately T. 17 N., R. 1 W. See Chino.

Wirt, L., 2005, The Verde River headwaters, Yavapai Count, Arizona in Wirt, Laurie,
DeWitt, Ed, and Langenheim, V.E., eds., Geologic Framework of Aquifer Units and
Ground-Water Flowpaths, Verde River Headwaters, North-Central Arizona: U.S
Geological Survey Open-File Report 2004-1411, 33 p.

The fishes suggest Big Chino Wash was perennial or intermittent. There is a meander
pattern in T21N R6W (See Appendix F) that also suggests perennial or intermittent flow
in the upper Big Chino Wash.
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The following are descriptions of the fish from Gilbert’s report.
9. LEUCISCUS INTERMEDIUS Girard.

Gila gracilis BAIRD & GIRARD, Proc. Ac. Nat. Seci. Phila., 1853, p. 369 (preoccu-
pied in Leuciscus).—GIRARD, Pac. R. R. Surv., X, 1858, p. 287.—JORDAN &
GILBERT, Synopsis, 1883, p. 229.

Gila gibbosa BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, p. 28, RI1o
SANTA CRUZ (preoccupied in Leuciscus).
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Tigoma gibbosa GIrarD, Proc. Ac. Nat. Sci. Phila., 1856, p. 207.—Girarp, U. 8.
Mex. Bound. Surv., Zool., 1859, p. 64.
Tigoma intermedia GIRARD, Proc. Ac. Nat, Sei. Phila., 1856, p. 206.
Squalius intermedius JORDAN & GILBERT, Synopsis, 1883, p. 238.
Leuciscus intermedius JORDAN & EverMANN, Fishes of N. and M. A., 1896, p 235.
Gila nigra Core, Zool. Wheeler’s Expl. W. 100th Mer., V, 1875 (1876), 1. 663,
Squalius nigra JORDAN & GILBERT, Synopsis, 1883, p. 239.
Leuciscus niger JORDAN & EVERMANN, Fishes of N. and M. A., 1896, p. 235.
Squalius lemmoni Rosa SmrrH, Proe. Cal. Ac. Sei., 1884, p. 3.
Leuciscus zunnensis GUNTHER, Cat., VII, 1868, p. 241. Substitute for L. gracilis,

preoceupied, :

Numerous specimens about 3 inches in length were obtained at
Tempé, and at Chino, Arizona. It is more robust than the young of
(iila robusta, and has the scales a little larger, those below the lateral
line specked with black. The specimens taken at Chino differ from the
Tempé specimens in the slightly deeper caudal peduncle. This species
varies greatly in its scale formula, as can be seen from the accompany-
ing table. Like G. elegans and G. robusia it is found throughout the
Colorado River Basin. It has been commonly known as L. niger, but
there is no reason to consider the two nominal species distinet. Squa-
lins lemmoni is deseribed as having the scales 68, but in one of the types
we find them 21-75-10. It may therefore well belong here.

Table of measurements,

Least |
\ | | Rud. Length of Head Eye | .
D.|A.| Scales. C ([gepég ?]t; 3. ped. | in in ! Depth.
[ | rays Jielailgt.h in length.‘ length. head. ‘ ’
| | ' [ ‘
‘ ‘ ‘ ‘ i
| 8| 8| g2es1a0| 10-10 123 | 13 33 3 | 43 ‘
[ ol 9] 189110 9-10 127 | 41 4 3z | 43
RS e 1 8 2R [ 10 125 | 43 3 3 4
| 8| 8| 189210 10-10 121 4] 3 3 43
| 9| 8| 18-9410| 10-10 12 4 3 3 4 |
(EEoRIR ST 8200 510 S0 10 111 4 3 34 | 4 |
sl RS 1o RoR1 0 R0 D) 114 4 3 3 | £
8| 8| 20-95-10| 10-10 10 4 3 31 | 31
81 {aRl s R EC 7o R TG0 101 41 | 52 | 3% | 3%
81 (1o aR{ R0 s 7E 10/ BRNI0-10 12 43 | 33 | 31 | 41
9/ 8| 20-79 | 10-9 T 41 | 33 | 3 ‘ 43 |
8| "8i{l 2028711 0510 e | 4 3} | 3 3¢ |
8| 8| 18-80-10 | 10-10 | 11} | 4 3 2z | 4 |
9l RS9t 871D 9-9 | 1 | 41 9 3 | )
9| 9| 19-87-10 10-10 | 13 41 33 3 4
8| 8 18-83-10 | 10210 il | 4 33 32 | 41
R ] 20-82-10 10-10 | 104 | 4% 33 3L | 4
Bi. /8 21-76-10 10-10 | 104 431 33 3% ‘ 43




10. TIAROGA COBITIS Girard.
(Plate XXXVIL.)

Several specimens of this interesting species were obtained at Chino,
Arizona, from a tributary of the Rio Verde, which belongs to the Gila
Basin, It is of unusual interest, not having been taken since the dis-
covery of the types in 1851. Girard’s specimens were from the Rio
San Pedro, a tributary of the Gila.

Head 4 to 41 ; depth 54; eye small, 4 to 4} times in the head, 14 in
the snout, 3 interorbital space. The snout is contained 3 to 3% times
in the length of the head. D.S8; A. 7. Isthmus very wide, 2 in head.

No.1131. FISHES FROM COLORADO BASIN—GILBERT AND SCOFIELD. 495

In five specimens examined, four have the teeth 1, 4—4, 1, and one 2,
4-4, 1, without grinding surface. The lateral line is median and abount
straight, with seventy pores to base of caudal fin. The belly and the
back in front of the dorsal are destitute of scales. Least depth of cau-
dal peduncle 2% in head. Mouth very small, terminal, oblique: the lips
fleshy. The maxillary is without barbels and is contained 1} in
snout, The mandible is contained a little less than three times in head;
premaxillary not protractile. The pectoral fins reach two-thirds dis-
tance to ventrals. The ventrals reach the front of the anal. The third
ray of the anal is the longest, 22 in head. The front of the dorsal is
slightly behind the origin of the ventrals, and considerably nearer the
base of the caudal than the tip of the snout. The edge of the dorsal
fin is straight, its second ray longest, 12 in head, its rudimentary rays
not enlarged.

Color (in aleohol), pale gray or yellowish, mottled with reddish-brown
on sides and back: a dark elongate black spot on base of middle cau-
dal rays broadening posteriorly into a vertical bar, which follows the
posterior cutline of the caudal fin; this followed by a second and in
some by a third fainter bar with lighter interspaces; a conspicuous
white patch above and below caudal spot; there is a small but con-
spicnous white spot under the first rays of the dorsal and one under
posterior end of dorsal, the two encroaching slightly on the fin; dorsal
with two broad but faint dark bars parallel to its free edge. Length
averages 24 inches, '




11. AGOSIA OSCULA Girard.

About thirty specimens were obtained at Chino. This species is at
once distinguished from the other species of Agosia in the Colorado
Basin by its very small scales and its definite lateral band. We give
here a deseription based on our specimens, as there is no good current
description. k

Head 4 in length; depth 4 to 43%; eye 4: snout 3%; scales 17 to 19-30
to 86-15 to 17; D. 8; A. 7; least depth of caudal peduncle 21 in head;
teeth 1, 4-4, 1, hooked and with grinding surface. Body terete and
rather elongate, the caudal peduncle not much compressed. The head
tapers to an elongate but obtuse snout. The mouth is slightly ob-
lique; the lips not fleshy; maxillary with a small barbel at its tip.
Free margin of dorsal and anal straight. The front of the dorsal is
slightly behind the origin of the veuntrals and midway between the
center of the orbit and the base of the middle eaudal rays. Length
of dorsal 2 in head; its longest ray 14 in head. The pectorals are
short, reaching two-thirds distance to ventrals. The ventrals do not
quite reach the front of the anal. Dusky olive above, silvery below: a
definite dark lateral band about width of eye, expanding at the base of
the candal and narrowing abruptly to a faint caudal spot. In some
specimens the sides are slightly mottled with darker. Our specimens
are about 2 inches in length.

13. AGOSIA CHRYSOGASTER Girard.

Only one specimen was obtained at Chino.
Head 4 in length; depth 43; eye 34; snout 3}; interorbital 4; D. 8;
A. 73 scales 16-80-14; teeth 4-4, without grinding surface.



15. MEDA FULGIDA Girard.

This species was found extremely abundant in the upper course of
the Rio Verde, near Chino, Arizona, and was taken also in the Sult
River at Tempé., It had previously been taken only in the Rio San
Pedro. I'ollowing is a description of our specimens:

Head 4 in length; depth 53: eye 31 in head, equal to snout and to
interorbital width. Least depth of caudal peduncle 34 in head, equal-
ing diameter of eye. D. 11, 6, counting last divided ray as one; A. S,
9, or 10, usually 9. Front of dorsal behind origin of ventral consider-
ably nearer base of caudal than tip of snout. The character ot dorsal
rays is the same as in Plagopterus argentissimus, the first spine curved
nearer its tip than in the latter, the second spine shorter than the
first: first spine 13 1 head, longer than base of fin, which is contained
twice in head; anal 1! in head; pectorals reach two-thirds distance
to vent; the rays osseous at base; ventrals reaching almost to vent,
and structurally the same as in P. argentissimus; caudal forked for a
little less than half its length, the lobes rounded. Mouth moderate,
terminal, slightly oblique, the lower jaw included; mandible reaching
vertical from center of pupil; maxillary reaching front of pupil, with-
out barbel. The teeth were examined in ten specimens, eight having
them 1, 4-4, 1; one 2,4-4,1, and one 1, 4-5, 1. Lateral line gradually
descending backward to beneath the dorsal, where 1t bends rather
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abruptly upward to ans, and tllence stmlght to cqudal- no trace of
rudimentary scales, A

Color bright silvery, with reddish brown mottlings along back; a
band of scattered black specks along lateral line, extending across
opercle and around snout: body pale yellowish below: peritonenm
and gill cavity silvery, with a few black specks. A few specimens have
the second dorsal spine longer than the first, agreeing thus with the
original deseription.

10
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Item H4.—USGS gages on Verde River are not at channel constrictions.

At the ANSAC hearing on the Gila River in Phoenix on Aug, 20, 2014 Dr. Mussetter said
the USGS installed gages at channel constrictions. His is mistaken. Based on my
experience with approximately 2000 USGS gages in the western US, gages at
constrictions are the exception and definitely not the rule. In 1993 when | retired from
the USGS, | had personally inspected all the gage sites in Arizona. The six USGS
gages on the Verde River are not on constrictions as shown below.

09503700 Gage at upper end of straight reach. No constriction.

# Verde River at USGS
= gage 09503700. View
ooking downstream.

Verde River at USGS gage
09503700. View looking
downstream. Q = 25 cfs.

USGS photo

USGS 03503700 VERDE RIVER NEAR PRULDEN, AZ

I:

i

i=




095040000 Gage on outside of bend at upper end of rather straight reach.
No constriction--just a small riffle control for the low-flow rating.
s ﬁ’f:’

Sorr e

&

- Verde River at USGS
- gage 09504000. View

12



09506000 Gage 600 ft upstream from Chasm Creek on straight reach.
No constriction at gage.

09508500 Gage below sheep crossing on straight reach.
No constriction at gage.

j.
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09510000 Gage 2.7 mile below Bartlett Dam on straight reach.

No constriction at gage. Trees cover view of banks and gage.

Googlesarth

P iraqery Date: 3/7/2014 33°4629.11" N 111235'41.88" W elev 1587 f _eymalt 3673 ft (o]

09511300 Gage 1 mile above mouth on rather straight reach.
No constriction at gage.

Imagery. Date: 7/2014 " 33°3312.57" N 111°39'49.77" W. clev 1322 ft eye alt 11391 ft O

14
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Item H5.--General effect of dams

The following general effects of dams on downstream river channels may apply to the
Verde River below Bartlett Dam and Granite Creek below Watson Lake Dam.

Williams, G.P. and Wolman, M.G., 1984, Downstream Effects of Dams on Alluvial
Rivers. USGS Professional Paper 1286. U.S. Government Printing Office, Washington,
DC, 83p.

ABSTRACT

This study describes changes in mean channel-bed elevation, channel width, bed-
material sizes, vegetation, water discharges, and sediment loads downstream from 21
dams constructed on alluvial rivers. Most of the studied channels are in the semiarid
western United States. Flood peaks generally were decreased by the dams, but in other
respects the post-dam water-discharge characteristics varied from river to river.
Sediment concentrations and suspended loads were decreased markedly for hundreds
of kilometers downstream from dams; post-dam annual sediment loads on some rivers
did not equal pre-dam loads anywhere downstream from a dam. Bed degradation varied
from negligible to about 7.5 meters in the 287 cross sections studied. In general, most
degradation occurred during the first decade or two after dam closure. Bed material
initially coarsened as degradation proceeded, but this pattern may change during later
years. Channel width can increase, decrease, or remain constant in the reach
downstream from a dam. Despite major variation, changes at a cross section in
streambed elevation and in channel width with time often can be described by simple
hyperbolic equations. Equation coefficients need to be determined empirically. Riparian
vegetation commonly increased in the reach downstream from the dams, probably
because of the decrease in peak flows.

Commonly, the section of maximum degradation in most cases was close to the dam,
and degradation then decreased progressively downstream. However, large and small
depths of degradation commonly were distributed somewhat irreqularly with distance
downstream from the dam. Also, the downstream location of zero degradation ranged
from several to about 2,000 channel widths (4 to 125 km). For these reasons a smooth
longitudinal profile is rare. In some cases not even the anticipated downstream decline
in degradation was observed within the distance covered by the cross sections.
Further, although the longitudinal profile downstream from many dams tended to flatten
with time as expected, this did not occur in all cases. Changes in channel elevation
limited even to 1 or 2 m can significantly affect the longitudinal profile on many rivers.

Many analyses were performed in seeking correlations of variables that would
characterize conditions before and after dam closure. No simple correlations could be
established between channel size, channel gradient, particle size, or quantities of flow,
with the exception of a tentative relation for channel width. This reflects the number of
variables and great variability of conditions in the sample. In several of the rivers
studied, bank erosion appears to account for more than 50 percent of the sediment
eroded from a given reach. Bank erosion is related to bank composition. Erosion may
be particularly severe where the river impinges on a bank of readily credible sand. Fine-
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grained cohesive sediments may slow the rate of erosion at specific points. In large
rivers flowing on sand beds, such as those found in many areas of the western plains of
the United States, the location of controls, discharge, and fluctuations of discharge
appear to be principally responsible for varying rates of bank erosion.

Many large dams trap virtually all (about 99 percent) of the incoming sediment. The
erosion of sediment immediately downstream from the dam, therefore, is not
accompanied by replacement. Thus, although the rate of removal by the post-dam
regulated flows may be less than that prevailing prior to regulation within a reach, the
process does not result quickly in a new equilibrium. Both lateral erosion and
degradation cease when the flow no longer transports the available sediments. Such
cessation of net erosion may occur through local controls on boundary erosion,
downstream base-level controls, decrease in flow competence (generally associated
with armoring), infusion of additional transportable sediment, and through the
development of channel vegetation. Armoring (increase in d50) appeared to be
approximately proportional to the depth of bed degradation downstream from three
dams for which data were available.

Hundreds of kilometers of river distance downstream from a dam may be required
before a river regains, by boundary erosion and tributary sediment contributions, the
same annual suspended load or sediment concentration that it transported at any given
site prior to dam construction.

Channel vegetation blocks part of the channel, resulting in reduced channel
conveyance, faster flow velocities in the channel thalweg, or both. Conveyance is
decreased both by physical reduction of flow area by the vegetation and by impeding
the sediment transport process and inducing bed aggradation.

Item H6. --Desert Land Act

Evolving Federal law encouraged use of water along semiarid (desert) streams and
according to Bull (1997) the Desert Land Act (March 3, 1877) encouraged settlers to
divert water from the streams of semiarid regions such as the Verde River watershed in
order to claim homestead rights to farmland. Diversion dams were constructed that
diverted streamflow into rather straight ditches. Such diversion of base runoff along
some tributary streams may have served to locally increase unit stream power by
increasing gradient, thereby causing a reach close to equilibrium to become
degradational. Also, the ditches became paths for floodwater and eroded farmland
along flood plains. The part of the Desert Land Act related to this study is:

"That it shall be lawful for any citizen of the United States, or any person of
requisite age 'who may be entitled to become a citizen, and who has filed his
declaration to become such,' upon payment of twenty-five cents per acre, to file a
declaration under oath with the register and receiver of the land district in which
any desert land is situated, that he intends to reclaim a tract of desert land not
exceeding one section, by conducting water upon the same, within the period of
three years thereafter: Provided, however, That the right to the use of water by
the person so conducting the same, on or to any tract of desert land of six
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hundred and forty acres shall depend upon bona fide prior appropriation; and
such right shall not exceed the amount of water actually appropriated, and
necessarily used for the purpose of irrigation and reclamation; and all surplus
water over and above such actual appropriation and use, together with the water
of all lakes, rivers, and other sources of water supply upon the public lands and
not navigable, shall remain and be held free for the appropriation and use of the
public for irrigation, mining, and manufacturing purposes subject to existing rights
** 19 Stat. (U. S.), 377; 6 Fed. Stat. Ann., 393.

Other early impacts, in addition to deep well pumping in the basin fill aquifers starting in
the early 1900s, on base runoff of streams in the Verde River watershed include stock
tanks, reservoirs for railroad and municipal use, diversions for mining and municipal
use, cattle grazing and large diversions by irrigation organizations including Indians.
These depleted the base flow along the Verde River and most perennial/intermittent
tributary streams and rivers throughout the watershed.

Obviously there were significant human impacts on the natural and ordinary flow of
streams long before withdrawal of water from the large basin-fill and carbonate aquifers
using deep wells.

Also, before human development, the groundwater systems of the Verde River
watershed that yielded to base flow were in a quasi state of equilibrium. Long-term
inflow was equal to long-term outflow with no net change of water stored in the ground.
Obviously there was natural climate variability (drought and wet periods), forest fires,
plant disease, etc. that affected recharge to and discharge from aquifers but in the long
term, there was no change in groundwater storage that supplied base runoff to streams.
Hydrologists, engineers and geologists have quantified the pre-development (possibly
natural) conditions (eg, USBR, 1952) using available data and hydrologic knowledge.
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Item H7.--Historic irrigation diversion (three examples)
H7a. (Fremont River of Utah)

In his testimony before ANSAC on the Gila River, Dr. Mussetter recently relied upon
work by W. L. Graf (Graf, W.L., 2002. Fluvial Processes in Dryland Rivers. The
Blackburn Press, Section 5.4, pp. 196-218.) Specifically, he referred to Graf's
discussion of channel change from “catastrophic” floods and applied that to the Gila
River. Graf uses the Fremont River in Utah (p. 207-208) to argue his catastrophic theory
of changing channel pattern. He attributes the change of channel pattern of the Fremont
River to a large flood (in 1896) while ignoring human effects. On p. 207 Graf states that
the original meandering Fremont River changed to a braided channel during a large
flood event but he ignores human activity as a related cause.

F o AT < P L SRR S e T
J ;"\é l’;-" Womilla ,.5y.!“\_ : AR : TZBS 49E !
NEWNY Ll e e TOWINIPBINT

1 uTAH Uscs?
7.5 MINQ

3 i\ Y g SN A

The fact is the Fremont River was affected by diversions for irrigation long before the
1896 flood. See the following USGS record that also shows reservoir regulation:

09330000 Fremont River near Bicknell, UT

Christensen, R., Johnson, E, and Plantz. G, 1987, Streamflow
characteristics of the Colorado River basin in Utah through Sept. 1981,
UTAH HYDROLOGIC-DATA REPORT NO. 42, USGS Open-File
Report 85-421, 674p.
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DIRETY DENIL RIVER BASIN

09330000 FREMMT RIVER KEAR BICENELL, UT

LOCATION.--Lat 38718°25%, long 111931'03", in SWhNENNS sec.?, T.29 5., R.4 E., Wayne County, Bydrologic Unit 14070003, on left bank
at upstress side of county road bridge and 2.9 mi southeast of Bicknell alorg State Highway 24.

DRAINAGE AREA.-=T51 mi®.

FERIOD OF RECORD AVATLARLE.-—May 1508 to December 1912 (monthly mean discharge for some periods, published in WSP 1313) , October
1837 to March 1944, April 1944 to December 1945 (monthly mesn discharge for some periods, published in WSP 1313), January 1546
to September 1958, October 1976 to September 1981, Published as "near Thurber®, 1909%-12.

REVISED RECORDS.—WIR UT-TB-1: Drainage area.

GAGE . —-Water-stage recorder and bubble gage. Altitude of gage is 6,920 Et Erom topographic map. May 1909 to December 1%12, staff
gage near present site at different datum. October 1937 to June 28, 1949, staff gages on two canale and river station about
0.25 mi downstream at different datums. June 28, 1949 to Apr. 1%, 1958, water-stage recorders replaced staff gages on river and
canal site using same datum. Ape. 29 bo Sept. 30, 1958, staff gage on river at site 600 ft turther dowmstream from water-stage
recorder at datum 1.67 £t lower.

REMARES . --Diversions for irrigation of about 10,600 acres above statlon, Flow regulated by Pish Lake and Johnson and Forsythe
Reservoirs,

PVERAGE DISCHARGE .——26 years (water years 1910-12, 1938-43; 1947-5&, 1977-81}, B5.2 fta,-‘sr 62,450 acre-ft/yr.

EXTREMES POR PERICD OF REOORD, —Maximm discharge, 1,200 1t3..fs Apr. 5, 1942, gage height, 5.8 ft from Eloodmarks, site and datum
then in use, fram rating curve extended above 700 .Etﬂ'fa: minimm cbserved, 18 fL3;'s June 2, 4, 13-1%, 17, 18, 1912.

LOWEST MEAN DISCHARGE, IN (UBIC FEET FER SPCOWD, RMD RANKING FDR THE INDICATED WUMEBER F (OMSECUTIVE DAYS
FOR EACH CLIMATIC YEAR, AFRIL 1-MARCH 31

For the same USGS gage in 1912 (USGS Water Supply Paper):
FREMONT RIVER NEAR THURBER, UTAH.

Loeation.—In sec. 6, T. 29 8., R. 4 E., at the ranch of John 8mith, 2 miles below the
town of Thurber.
Records presented.—May 13, 1909, to December 31, 1912, when station was dis:on-
tinued.
Drainage area.—720 square miles.
Gage.—Vertical staff.
Channel.—8hifts during high water.
Discharge measurements.—Made by wading at low stages and from a cable and
car during high stages.
Winter records.—Ice affects discharge relation at times during the winter months,
Diversions.—Nearly all of the low-water flow of the river above Thurber is diverted
and used for irrigation, most of the water in the channel at such periods being
"derived from springs southwest of Thurber. Mill ditch and the Torrey canal
head about 500 feet below the station.

100 COLORADO RIVER AND ITS UTILIZATION.

Artificial regulation.—The flow of the river is regulated by Johnson reservoir
(capacity, 4,800 acre-feet), which is about 4 miles north of Fish Lake, the
soiirce of Fremont River.

Accuracy.—Records approximate at times, owing to shifting of the stream bed and
possible backwater at gage from dam below.

Monthly discharge of Fremont River near Thurber, Utah, for the years ending Sept. 30,
1909-1913.



Fremont River—Fremont River rises in the eastern slope of the
Wasatch Mountains in Sevier County, Utah, one of its sources being
Fish Lake. It flows in a general southerly direction to Thurber,
thence easterly to Hanksville, where it turns southward and joins
the Colorado at a point 45 miles below the junction of the Green and
Grand. The Fremont has one important tributary, Curtis Creek,?
In its lower course the river flows through deep canyons. In the
upper regions of the Fremont basin, irrigation has been practiced for
many years, although only a comparatively small area is being irri-
gated at the present time. The total drainage area of the Fremont
is approximately 4,560 square miles, The mean annual run-off is
estimated at approximately 200,000 acre-feet.

Irrigated and irrigable lands in upper basin of the Colorado, ineluding Virgin River.

Area Additional
From— irrigated orhen t'hb:t
inima, | ;8T

irrigated.

Acres, Aeres,
Green River and tributaries in W:,renming 280, 000 300, 000
HanrysForkin Utah......... &, () 10, 000
Zheep Cresk.. e R R L e e S 200 0
Carter Creek.. il S T .- . i % 200 0
PntandGmusecrnoks-.-----..-.........-.. . ks ‘ Z GO 100
Brush Creek.. R L A e e B Z Pt 2,000 4,000
AShIOY Creeko.. oo 20, 000 15, 000
Duchesme BIver o ouvi e iieieec e ianrmamaam e B i), 000 180, 000
Minnie Mand Creek ...... .. ... ........ 2, 000 0
Price Biwee. ... ool il il 15, 000 50, 000
San Rafael River..........._._ 35, 000 30, 000
Fromont River............™ 13, 000 40, 000
Escalante RIver..ccceiecccccncsn. . i 1, 500 12, (00
Paria River........... Ly S 2, D0 10, 000
Kanab Creek.......... 2, 000 1, 500
Virgin River. 20, 000 48, 000
Yampa River 40, 000 260, 000
While BAver. .. o v it mme e rm e e e n fa e 26, 000 150, 000
Grand Rwar' anz, 200 475, 000
San Juan River......... 117, 000 505, 000
Little Colorado River. . A e e O i L LA PR LSS KU 20, 000 30, 000
Oreen River direct, in MR e e B O ST e 4, 000 170, 000
o River direct. . 300 o
! 950, 000 2,380, 000

20
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Following from: MSE Environmental Science and Engineering Solutions for the 21st
Century, September 27, 2002, Fremont River Watershed, Water Quality Management
Plan, 97p.

Page 5: The first white man to enter the area was probably Dennis Julian. By the time
he arrived, Ute Indians inhabited the area. Julian’s name and the date 1836 can be
found scratched on local rocks. Between 1876 and 1880, the first permanent
homesteaders came to the region. A Mormon missionary named Franklin Wheeler
Young settled and named Loa, the present day county seat, after the Hawaiian Volcano,
Mauna Loa in 1876. Fremont was settled at roughly the same time (Wayne County
Commission, 1978). Page 11: “The primary land uses in the watershed are associated
with livestock production, including grazing on rangelands and alfalfa and grass hay
production on croplands. Approximately 5% of the watershed is in private ownership,
while only 2.3% of the land in Wayne County is privately owned. The basin contains
approximately 16,000 acres of irrigated land and approximately 70,000 acres of private
and state rangelands.” Page 14: Johnson Valley Reservoir is located northeast of Fish
Lake, on Fish Lake Plateau. It is a shallow, intermediate sized impoundment of a
mountain meadow. The dam at Johnson Valley was completed in 1899 (Fremont
Irrigation Company, 2001).

The following is from page 19 of: Hunt, C. B., Averiti, P., and Miller, R. L, 1953, Geology
and Geography of the Henry Mountains Region, Utah; GEOLOGICAL SURVEY
PROFESSIONAL PAPER 228, 224 p.

“According to reports of old timers and records in the Church Historian's office the
erosion started abruptly on September 22, 1897, when a large flood swept down the
Fremont River. Every town in the valley was inundated, their dams and irrigation
systems were swept away or filled with silt, much of the farm land was buried with
silt, and the river channel was widened and deepened. From that day to this the
procurement of water has been a serious problem, as dam after dam has been
swept away in the continuing erosion.

At Hanksville a dam across the Fremont River, 1%z miles above the mouth of the
Muddy River, was destroyed when the river cut around it. Another dam was built just
above the Muddy and two others were built above the site of the present dam but
each failed in turn. The present dam, built about 1910, had a reservoir depth of 25 ft,
but~ by 1913 this reservoir was filled with silt and an ample steady supply of water
for irrigation is still a pressing problem.

At Giles the irrigation system was so badly damaged by the 1897 flood that repairs
were not completed until the following June when crops were planted again even
though the season was late. Several dams were built at Bluevalley but, as floods
repeatedly destroyed them, the town was finally abandoned about 1909.

In Caineville not less than 10 homes, or half the village, have been swept away. The
Elephant ditch below Cairreville was abandoned when the river cut several feet
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below the ditch; and the settlers at Mesa then had to take their water from the
Caineville ditch. A dam built where the Fremont cuts through the Caineville Reef was
destroyed in subsequent floods and this necessitated moving the intake for the
Caineville ditch about a mile upstream.

A few people moved away immediately after the large flood; Mesa was practically
abandoned by 1898, but at the other communities the settlers made the best of the
circumstances until1909, when the Church of the Latter Day Saints granted
honorable release to the people who wished to leave. Giles was practically
abandoned and Caineville nearly so, and the Church assisted those leaving to
establish homes in Rabbit Valley. The early floods did less damage at Hanksville so
that few persons moved away.

Church records indicate a population of 552 persons in the area in 1893. The census
of 1900 records 372. Further decline is recorded in the census of 1910 which
records a population of 256. The present population, less than 225, was reached

about 1920.”

Given this history, | find Graf ‘s decision to ignore human impact as a contributing cause
of the change from a meandering channel with perennial flow to a braided channel
indefensible. The human impacts documented in USGS Professional Paper 228, a
classic document, show a major and futile human effort to protect homes and farms,
that in fact contributed to more erosion along the flood plains. Probable impacts as a
part of those efforts include:

Diversion dams and orientation of canals
Leveling of land adjacent to the river
Cultivating (plowing) flood plain farmland
Levees

Removing bank protecting vegetation
Diversion and consumption of base flow
Dam construction and dam failure

Canals directed flood water directly on cultivated flood plains that were easily eroded
and destroyed. Natural restoration of the channel was hindered by the massive amount
of flood plain destruction and the lack of base flow due to upstream diversion.
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H7b. South Platte River of Colorado

According to: Eschner, T., Hadley, R., and Crowley, K., 1983, Hydrologic and
Geomorphic Studies of the Platte River Basin; USGS Professional Paper 1277, 258p.,
“The channels of the Platte River and its major tributaries, the South Platte and North
Platte Rivers in Colorado, Wyoming, and Nebraska, have undergone major changes in
hydrologic regime and morphology since about 1860, when the water resources of the
basin began to be developed for agricultural, municipal, and industrial uses. These
water uses have continued to increase with growth in population and land development.
Diversion of flow from channels, storage of water in reservoirs, and increased use of
ground water have affected the distribution and timing of stream flows and the transport
of fluvial sediments. All these factors have contributed to changes in channel geometry
and the riverine environment.”

On pages A31-A32: “As part of this study of the relation of discharge regulation to
channel change along the South Platte River there was no reduction of peak flows on
the South Platte River upstream of Julesburg during the period of record because of a
relatively small amount of reservoir construction. It was found that transbasin diversions
into the South Platte River had offset diversions of water for irrigation, resulting in no net
change of mean annual flows during the period of record. In contrast, Schumm (1968)
attributed decrease in size of the South Platte River channel to the decrease in the
annual peak discharge. “

“‘However, a decrease in the annual peak discharge of the South Platte River upstream
of Julesburg,Colorado, had not occurred during the period of record (Kircher and
Karlinger, 1981). Thus, morphologic change apparently had occurred in response to
irrigation development in the basin prior to the period of record. Nadler (1978) proposed
that irrigation development along the South Platte River changed the river from
intermittent to perennial. This hydrologic change caused a change in the vegetation that
stabilized the channel. The temporary reduction of discharge during the drought of the
1930's allowed vegetation to occupy and become established in areas of channel.
Subsequent floods were not able to widen the channel, as they presumably might have,
prior to the encroachment of vegetation.”

Human impacts again faced Dr. Schumm as he acknowledged their existence but
resisted considering them, instead deferring to experts in other disciplines in his
introduction to Schumm, S. A., 2005, River Variability and Complexity, Cambridge
University Press, 220p. “Human activity takes place everywhere, but these impacts will
not be considered, except as an upstream control, as they are usually obvious. For
example, riprap, dikes, diversions, etc. can be constructed anywhere, and they are fully
discussed in the engineering literature (Peterson, 1986) and by experts in the field of
human impacts on rivers (Brizga and Finlayson, 1999; Wohl, 2000a; Anthony et a!.,
2001). Nevertheless, human involvement with rivers for better or worse is considered in
Part 6 (Chapters 18, 19, and 20).”
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The implied message is that human impacts are a snake pit. Thus, it is not surprising
that human effects in the 1800s have been overlooked in studies of rivers such as the
Gila (Arizona), Platte (Colorado) and Cimarron (Kansas) Rivers of the western US.

H7c—The Cimarron River in Kansas

A very early account of the Cimerron River in December of 1598 from: Bolton, H.,1916,
Spanish Exploration in the Southwest, Scribners Co., New York, 487p.

As part of the Don Juan de Onate expedition on pages 255-256:

““Having travelled to reach this place one hundred and eleven leagues, it became
necessary to leave the river, as there appeared ahead some sand dunes? and turning
from the east to the north, we travelled up a small stream until we discovered the great
plains covered with innumerable cattle. We found constantly better roads and better
land, such that the carts could travel without hindrance or difficulty, and although we
encountered some large ravines and broken hills, nowhere were there any over which
the carts had to pass, as the land was in general level and very easy to traverse. We
continued in this direction for some days, along two small streams’ which flowed toward
the east, like the one previously mentioned. We wandered from the direction we had
been following, though it did not frighten us much, as the land was so level that daily the
men became lost in it by separating themselves for but a short distance from us, as a
result of which it was necessary to reconnoiter the country from some of the stopping

places. Therefore the camp continued its march by the most direct route possible.”

“2Sand dunes are found at various places along the Canadian. The place where the
turn was made seems to have been the Antelope Hills, just east of the Texas
Panhandle. In this case the arroyo ascended was Commission Creek. From this
point the route was apparently close to the line of the present Santa Fe Road from
the Canadian to Wichita, Kansas.”

“1 These were Beaver Creek (North Fork) and Cimarron River.”

On pp. 256-257 is a description of a good country of many small streams “bounded on
both sides by the coolest of rivers and by pleasant groves.” “The fields there were
covered with flowers of a thousand different kinds, so thick that they choked the
pasture."

The good country was not to last: “The channel of the Cimarron River in southwestern
Kansas has changed significantly during historic times. The average width of the river
was 50 feet in 1874. During and after the major flood of 1914, the river widened until an
average width of 1,200 feet was reached in 1942.”

Schumm, S.A. and Lichty, R.W., 1963. Channel widening and flood-plain construction
along Cimarron River in southwestern Kansas. U.S. Geol. Survey Prof. Paper 352-D,
pp. 71-88.
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The Cimarron River in Kansas appeared to be typical of streams in a more humid
environment at the turn of the century. "The Cimarron seems to have reached base-
level and to have begun meandering across its flood plain. Beautiful oxbow curves are
frequent, and a sluggish nature is everywhere manifest during times of low water."
According to Johnson (1902, p. 664) Wherever within the High Plains belt the Cimarron
Valley shows a living stream, it is always a meandering looping stream of uniform width,
narrow, clear and deep * * *. The bottom land upon which it wanders supports a coarser
and longer stemmed grass than the uplands. the grass roots reaching to the ground
water, which lies at a depth here, as a rule, of only 2 or 3 feet * * *.”

“The Cimarron River elsewhere, upstream to the southwest in the Oklahoma Panhandle
and downstream to the southeast in Oklahoma, during historic times has always been
typically a wide, shallow, sandy river. As suggested by Johnson, the great difference
between the Cimarron River in Kansas and the river elsewhere may be that, in Kansas,
a perennial flow was maintained by ground water. Additional testimony, confirming that
the Cimarron River was a narrow, meandering perennial stream at the turn of the
century, was presented by McLaughlin (1947).”

Before the major flood of 1914 there were, or had been, considerable farming along the
low lands adjoining the Cimarron River. Water was diverted using small diversion dams
and the flood plains were leveled, plowed and planted. Small wells lowered water levels
and upstream diversions reduced the available base flow for downstream use. Thus, in
addition to the flood, a natural event, there was considerable human impact all along the
river. Leopold (1959 ) described the condition of the Cimarron River as follows: “In
searching for a solution to the gully problem we are plagued by an inability to discern
the differential effects of changing climatic factors and land use by man. For example, in
Kansas near where Onate spoke of numerous small streams, * * * within the last half
century channels have widened tremendously.”

Leopold, Luna B., 1959, Climatology and the Problems of Western Grasslands,
Grasslands, American Association for the Advancement of Science, 8p.
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Verde River
BLUE TRAIL

About the Verde River Blue Trail

The Verde River begins 80 miles north of Phoenix, Arizona, and flows 193
miles south until it meets the Salt River. One of the few perennially flowing riv-
ers in the Southwest, the Verde is vital to central Arizona, pn:widing fresh water
to hundreds of thousands of people, as well as habitat fora wide array of plants
and wildlife, including river otters, Yellow-billed Cuckoos, and North America’s
smallest deer, the Coues white-tail.

To protect this important natural resource, American Rivers, Ri parian Systems
Consulting, and many local partners are working to establish the Verde River
Blue Trail to provide greater access to the river and its recreation opportunities.

k A Blue Trail is a river adopted by local communities that are dedicated to
improving recreation and advancing conservation goals. By creating stronger
® community connections, the Verde River Blue Trail will also be an important
Ve rd e R'l ve r step toward protecting the river’s health.

L\ |
.‘ _H B LU E TRAI L The Verde River is threatened by inefficient irrigation diversions and over

extraction of groundwater. Old and inefficient diversion dams also prevent fish
from migrating naturally. By creating the Verde River Blue Trail, we are raising
awareness of these issues.

Through parks, boat launches, and informational kiosks and signage, the Verde
River Blue Trail connects Arizona’s residents and visitors to the river in new
and exciting ways. Greater access to the Verde allows residents and visitors to
easily engage in activities such as kayaking and fishing, and helps them to see
the river’s importance firsthand.

Note: Several of the photos in this Appendix that correspond the Blue Trail index
map are from the Verde River Facebook page. Sources of a few other photos have
been referenced elsewhere in this report. | have personally verified that each
photo in this Appendix is of the Verde River and the purpose of the photos is
simply to provide visual supplementation to the maps for viewer interest.
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Verde River
BLUE TRAIL

« Always wear a US. Coast Guard approved life jacket
+ Never boatalone.
« Leave information about your route and return time with a relative or friend.

+ Be aware of wildlife and river hazards such as strainers (fallen trees or debris)
that are partially submerged in the water. They allow water to rush through but
can pin a boat or body underwater.

« When in a group assign a lead and sweep boat manned by experienced
paddlers.

« Stay in your boat if it becomes stuck and carefully shift your weightas you
push off with your paddle or pole.

« Never paddle farther from shore than you are prepared to swim.
- Inan emergency, stay with your boat.

Planning

- Review the Verde River Blue Trail map.

« Plan your route based on your skill level.

« Know where your trip will take you, where to get out, and emergency routes.
- Allow enough time to complete your trip within daylight hours.

« Check river conditions. A flooded river can be dangerous and should be
avoided. A low river may se logs or rocks and require carrying your boat,
which may make your trip slower and more difficult.

+ Check weather conditions before your trip. Do not go if weather or river
conditions are beyond the ability of the least experienced person in your group.

How To Use This Map Booklet

L

‘The index map below can help you navigate to the appropriate Verde River
map for the river reach of interest. Look in the bottom right BLUE TRAIL
corner of each page for corresponding numbers. The top of

each map is upstream regardless of the orientation and thus the

bottom of map is downstream.

Big Chino Springs
below Granite Creek

Hjalmarson 1999



Verde Blue River Trail Map Legend

@ Points of Interest
Areas of Concern
Dam Locations

Camping (may be primitive) ; ’
Public Parking Critical Habitat
Public Restrooms P 8l Upstream limit of Loach Minnow
“ Gangianl g Critical Habitat
. % L Sullivan Dam 1 Upstream b\?rdelufUppe'Me
. Defunct dam thatis sittedin = Important Bird Area
v Sullivan Dam

L]
®
Public Access Sites
Upstream limit of Spikedace
E w

Trails
=—— Roads
=== County Line
B US ForestS - STATE
orest Service ;
Actually an old oxbow of WLL::TE

Indian Reservations : p

B Arizona Game & Fish Department p- the Verde River, Stillman
Arizona State Trust Lands L - Lake is one of the first
pools along the Verde.

[ J—
’ y i STATE
TRUST

US Highways
LANDS

Arizona State Highways
‘Whitewater Class Ratings z % : ‘3_,'_2“’ e These springs are the first
> -112 44458 major contribution of
water to the Verde. The
groundwater discharging
from this series of springs
originates in the Big and
Little Chino basins north of
Prescott.

Class I Moving water with ripples and small waves. Few or no obstructions.

Class 11
Class IV

Stillman

Verde River
BLUE TRAIL

confluence
STATE Big Chino Springs

WILDUFE
AREA

Granite Creek flows from the
mountains above Prescott, through
that city and then through Watson

Lake before converging with the
Verde River.

Note: Miles along river shown here are different than miles for ANSAC study. Miles for
ANSAC study more closely follow the thalwag.

Looking up Verde River at mouth
of Granite Ck at Stillman Lake on
4/12/1999 by Win Hjalmarson

Looking up Granite Ck

at base Q of nearly 1 cfs
on April 12, 1999

Win Hjlma?son

1




Mile 3
34 869686
-112.417512

STATE
WILDUFE Mile & >
’ * 34.366742
P -112.403613

Once extirpated from the Verde
by fur trappers, 20 river otters
from Louisiana were reintroduced
to the Veerde in the 1981. They
have thrived and are now
populating the entire free-flowing
stretches of the river.

o Mie?
34 BRA76S
112.374572

‘\_‘_‘-‘
Ml oM

Mile &
34

Downstream border of Upper
Verde Important Bird Area

34887612
-112.357633

PRESCOTT
NATIONAL
FOREST
Mile 10

34,9403
112344734

Paulden Gauge
1st streamflow
% gauge on Verde River

PRESCOTT
NATIONAL
FOREST

Mile 12
34680049
-112 318961




Mile 12
34880049

112 318981

Mile 14
78485

PRESCOTT
NATIONAL
FOREST

PRESCOTT
NATIONAL
FOREST

PRESCOTT
NATIONAL
FOREST

Mile 18
34.915192
-112.281882

The most commaon large trees
along the river are Freemont
cottonwoods, Goodding willows,
Arizona Ash, Arizona Sycamore
(pictured below) and Arizona
Alder.

e

Mile 20
34.91009
-112.258706

PRESCOTT
NATIONAL
FOREST

e \_‘:’ o

Prige!
Sige Up Now 2z clarkdale.az.gov/




PRESCOTT

arss NATIONAL

. \ iyl 34.883585
PRESCUTT G- -112.173103 FOREST

NATIONAL * Mile 27
34833039

FOREST -112.173257

Mare than 200 species of resident
and migratory bird species live
along the Verde River. =
Mile 29
34876559
-112 161672 From its headwaters to

Mormon Pocket, the Verde isa
“losing stream,” meaning it
loses base flow. At Mormon
Pocket a series of springs marks
= the point that the river
Mile 30 becomes a “gaining stream,”
34878053 2 - x
112 15343 and it continues to gain flow for
maost of the rest of its trip to its

confluence with the Salt River.
Mile 31
926

PRESCOTT
NATIONAL

PRESCOTT GUREST
Mormon Pocket
i’ 15t point of groundwater
FOREST Mile 33 contribution sfter Big Chino Springs
: 34.880994 &
-112.130883 Mile 32
) 34801549
-112.132692

Mound built by beavers to make
sure all the other beavers know
their place! They're called
"castor mounds" because the
beavers who build them coat
them liberally with their
"castorium," which is their musk
or scent."




Mile 34
* 34 B71911

112121741
PRESCOTT
NATIONAL
FOREST

Sycamore Creek is a spectacular
stream with dear, spring-fed
water, quiet canyons and dozens of
ancient archeological sites. A hiking
trail leads up the creek from the Mile 35

. 34 86
confluence with the Verde_ 112 1047

Verde Canyon Railroad provides a
quality sightseeing experience for
thousands of people each year.
Specialty trips, like a wine-tasting
and moonlight tours are popular.
The train leaves from Clarkdale,

PRESCOTT
NATIONAL
FOREST

Sycamore Creek Confluence
® st perennial tribustry to the Verde River
\

P 5 comore cree |

TAPCO-SYCAMORE
CANYON ROAD

COCONINO
NATIONAL

Mile 38
34.549452

-112.072733 &

The Southwestern Willow
Flycatcher is a tiny endangered
bird who breeds in the
cottonwood and willow thickets.
Critical habitat for this special bird
has been established for much
of the river above Horseshoe
Reservoir to just upstream from Mile 40
Clarkdale. 34837194

Mile 41
34.82048
-112.047413

PRESCOTT

NATIONAL
FOREST
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COCONINO “~__
Mile 43
e 3, NATIONAL
92!

FOREST

PRESCOTT

NATIOMAL
FOREST

In this photo: Mona Haskill

Tapco swinging bridge. Here's one from the 60's -
Mile 84 notice the trees are coming back by then.
34.802474
112050148

Lower TAPCO RAP é\ . uM-j-';ﬁs
Clarkdale Town ParkbociEspr =)

TAPCO
Derelict Power Plant

Clarkdalesiag Pile The tall smokestack on the river's
- edge marks the original TAPCO
power plant. The plant was
finished in 1918 just as World War
- LA | was_ ending. Origin‘?lh,r sypph{ing
Diversion electrical power to mines in Jerome
and the smelter in Clarkdale, the
plant’s role changed as the push
for copper production declined
with the end of the war. The plant
closed during the 19605 and was
supplanted by a substation that can
be seen on the far side of the valley.

Verde at Tapco recent photo

BEASLEY FLAT DAY USE
RIVER ACCESS
’ The Verde River Blue Trail continues to the mouth at the

Salt River. See https://www.facebook.com/verderiver for
photos for segments 11 through 33.

The photographs restart at Bartlett Dam on next page.
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Bartlett Lake Marina -o
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O
- NATIONAL
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The remaining 25 miles of the river are L.
heavily impacted by the upstream | 31'/_‘ i

and are not
~ __’,:3'(__;' Bartlett Dam

Mile 169
33.815255
-111.636778 |

— Bartlett Dam—
Reservoir’s impact on natural
Verde River




® Mile 170
33.806511
" Mile 171 -111 643891

33.806984
-111. 664946

Standing three to four feet tall
and blue-gray in color, Great Blue
Herons are common residents all
along the Verde . Gilding along on
a wingspan that can reach close ‘
to 6 fest, the Heron is one of the J';”?;S;z 5
most graceful bids in the world. -111661348

TONTO
NATIOMAL
FOREST

* Mile 178
33.779145
-111.653999

IR i A )9 Needlerod

33.769919
-111. 665244

10

EAGLES

Verde River at the Needle Rock
Recreation area (Needle Rock / Box
Bar) is closed to foot and vehicle
entry on the east side of the river
from December 1 to June 30.
Floating through is allowed, but no
stopping in the river or landing on
the east side of the river is
permitted. Contact Tonto National
Forest, Cave Creek Ranger District,
(480) 595-3300.




Mile 176
3. B

3 5
-111.673897

The valley and river get their
names from Spanish explorers
calling them Verde, translating in
English to “green,” because of the
lush growth along the riverbanks.

Mile 177
» 33748233
-111.662447

TONTO
Mile 178
33738118 MATIONAL

+~111653539
FOREST
<

Mile 179
¥ 24073
-111 654008
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Mile 160
33.709961
According to local Native i
American lore, the Verde River
is female, and the oasis which
surrounds her is a stark contrast
to the arid uplands through which

she meanders. Mile 181
33 GOBGET
-111.660891

FORT
Ml 182 MCDOWELL
336859080
-111.663303 INDIAN

RESERVATION

Red Tail Hawk

Mile 183
- 33.675259
-111L655023
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MNumerous and prolific, beavers
are the engineers of the Verde!
In the stretches from the
headwaters downstream to
Perkinsville they have built dam
after dam, creating habitat for
plants, fish and mammails. In
much of the middle and lower
Verde they are known as “"bank

beawvers,” since they occupy
recessed in the river's bank

instead of building dams.

i |

* Mile 185
33.65058
-111.670396

. Mile 186
33 640371
-111.663502

Mile 187
* 33628773
-111 66E8T

-
Mile 184
33.66266
-111 662089

FORT
MCDOWELL
INDIAN
RESERVATION
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Mile 188
* 3361616
111673667

The Verde River is a
critical component of life
in central Arizona and
beyond, for natural and
human communities. It
sustains a wide variety of
plans and animals, provides
recreational oppeortunities,
Mile 189" and serves as an important
_fffﬁi}i,?gs water source for several

towns and cities, including
metropelitan Phoenix.
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INDIAN
RESERVATION
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» 33590452
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Mile 191
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Mile 192
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-111.667663

SALT
RIVER
INDIAN
RESERVATION

Mile 193
s 3355194
-111.663344

Salt

L

Confluence with Salt River [:.98

-,
.

The Verde's trip ends where
it converges with the Salt
River. Once one of Arizona’s
major perennial rivers, the
Salt today is completely
consumed by agriculture and
municipal water users.
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Appendix J. -- Historic stream flow and/or floods using tree rings and
paleohydrology

Historic annual flow for the Verde River has been reconstructed based on tree ring data
by three investigators. As explained more fully below, reconstructed discharge based on
tree rings has limited utility in the navigability assessment of the Verde River because
the relation of the tree ring data to measured discharge is not strong.

First Reconstruction:
The first reconstruction was by House, Pearthree and Klawon (2002). The following is
taken directly from their report:

An annual dendrohydrologic (tree-ring-based) reconstruction of annual flow for the
Verde River is available that spans the period 1984 AD to 570 AD [Graybill, 1989;
Van West and Altschul, 1997] (Figure 3). These data provide a relatively accurate
record of annual flow volumes on the Verde River, but their relation to the
occurrence of large peak discharges is not particularly strong. Historically,
most periods of particularly high flow volumes are associated with a higher
probability of the occurrence of one or more large floods comprising a portion of
that volume. Major peaks in the tree-ring record in 1839, 1866, and 1868
correspond directly to only one year with a particularly notable flood (Fall, 868). In
fact, the reconstructed value for 1868 AD is the second largest departure from the
mean in a 1414-year record (the largest is 1793 AD). It is notable that large
floods in 1862 and 1891 are not associated with large departures in the tree-
ring data, and large floods in the 20th century are not well represented. Thus,
the linkage is indirect and variable, but the data provide an important point of
comparison and a valuable record of hydrologic variability. (emphasis added)

8.00-
1 1793
ggg 730 899 1868
@ 500 e 803,804,805 1382,1384
1482 745 | 1868
2 §Eg ikl 1830 | 18081907
N 200

1.004
0.004
-1.004
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1800 1700 1800 1900 2000
Annual reconstructed value Calendar Year, AD

5-year running average

Figure 3. Dendrohydrologic reconstruction for the Verde basin [data from Graybill
1989; Van West and Altschul, 1997]. Positive Zscores indicate relatively wet years
and large flow volumes.

House, Pearthree, and Fuller (1995) performed a detailed analysis of the 1993 flood
including the physical evidence of the Verde River’s largest paleofloods at a site near
USGS gage 09508500 located above Horseshoe Dam.

The Verde River experienced very large floods in January and February of 1993
during a major episode of flooding that affected most of the large drainages in



Arizona. The January flood peak discharge on the lower Verde River (4,100 cms or
145 000 cfs) was the largest of the gage record, and the February flood peak (3,650
cms or 129000 cfs) was the second largest. These large, very recent floods provide
an exceptional opportunity to investigate the genesis of large floods on the Verde
River, to compare the sizes of the 1993 floods with other large historical and
prehistoric floods, and to evaluate the fidelity with which slackwater deposits and
other paleostage indicators reflect the peak water surface.

There is little doubt that the 1891 and 1993 floods were very large (see graph on next
page). It’s interesting that the evidence suggests that a few days following these historic

floods there was a defined main channel along the Verde River above Horseshoe Dam
reservoir.
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Figure 8. Summary diagram of gaged, historical, and paleoflood peak deschasge catimates for the lower
Verde River. Todnl drainage area to cach site is shown. The gage record is longest for Tangle Cresk and its

redecessors; the Camp Verde record beging in 1936, and only a few large floods wese recorded at the now
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Second Reconstruction:

The second reconstruction was by Treeflow (2014). In 2008 David Meko and Katie
Hershboeck from the University of Arizona Laboratory of Tree-Ring Research also
developed a reconstruction of the Gila River flow in central Arizona. This reconstruction
was part of a larger research project funded by the Salt River Project. Individual
reconstructions were developed for the Verde River. The long-term reconstructed flow
for the Verde River in thousands of ac-ft is shown in blue below. Observed flow is
shown in black and the long-term mean is shown by the horizontal black line.

Verde River, Arizona
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The following analysis uses (1) reconstructed water year streamflow data from the
Treeflow website for Verde River below Tangle Creek for the period 1330-2005 and (2)
USGS water year streamflow and water year peak flow data for gage 09508500:

Testimony at a previous ANSAC hearing claimed that there is a general relation
between water year runoff and the corresponding peak discharge but the regression
plot below shows a very poor relation.

Regression Plot Minitab statistical
log(Water Yr Pk) = -3.46541 + 1.36397 log(Recon) software.

$=0422165 R-Sq=381% R-Sq(ad)=37.4%

Water year peaks for
1891, 1906, 1916,
1920,

1925-2005.
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The following plot further demonstrates the poor agreement between the measured and
reconstructed peaks as exemplified by the peak of 1891. The poor relation can easily be
observed with the naked eye. There is an interesting similarity between the 148,000 cfs
reconstructed peak of 1849 and the measured peak discharge of 150,000 cfs for 1891 (|
recognize it is poor practice to compare measured and reconstructed peaks). This close
agreement roughly agrees with the slackwater flood analysis of House, Pearthree and
Klawon (2002) but the date does not correspond to any known large flood. However, the
reconstructed peak of 112,000 cfs does correspond to a known flood of 1862 and
contradicts the findings of House, Pearthree and Klawon (2002) discussed above. Thus,
the evidence is clear to me that the use of tree rings for reconstruction of the magnitude
and timing of the peak discharge of past large floods can result in large errors that
render the method of minimal value.

Reconstructed and measured water year peaks

Verde River abv Horseshoe Reservoir at USGS gage 09508500
(origins of data are USGS & reconstructed water yr runoff from Treeflow)

150000
Measured peak Q of 1891 1906 1916

1920 1925-2005 water years

100000

50000

Woater Yr Peak Q, in cfs

1800 1900 2000
Water Year

| generally agree with Pearthree (1996):

The history of the flood channel of the Verde River is more complete and interesting in
the Camp Verde area because of the land survey conducted there 1892 (Drummond,
1892). In addition, aerial photographs from 1946, 1954, 1972, and 1980 cover this area.
The flood of 1891 was the largest during the historical period, and probably was one of
the largest floods on the Verde River during the past 1,000 years (Ely and Baker, 1985;
House and others, 1995). The flood channel that existed immediately after the flood had
dimensions similar to the modern channel. The 1891 flood probably caused a
considerable amount of change in flood-channel position and possibly morphology. The
survey of 1892 specifically recorded the new positions of "meanders” of the Verde River



in the Camp Verde area, and several hundred acres of "fine bottomland" were washed
away in the flood and replaced by channel gravel (Drummond, 1892).

In his January 8, 2014 Declaration Navigability of the Gila River Between the Arizona-
New Mexico Stateline and the Confluence with the Colorado River presented to ANSAC
at the Gila River hearing in Phoenix, AZ on Aug. 20, 2014, Dr. Mussetter stated “As is
true for most dryland rivers, there is strong correlation between the annual flood peak
and the annual runoff in the Gila River (Figure 5 below); thus, the low flow period in the
mid-1800s also very likely corresponded to with an absence of major flooding.”
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Figure 5. Annual peak discharge and corresponding annual flow volume for the period of

record from 1915 through 2012 at the Gila River at Head of Safford Valley gage
(USGS Gage No. 09448500).

However, there is an error with the regression in Dr. Mussetter’s Figure 5 shown above
which suggests that he may be unfamiliar with retrieving USGS data from its website.
His annual flows (x axis) are for water years (Oct 1-Sept 30) but his annual peaks are
for calendar years (Jan. 1-Dec. 31). There is only a 9 month period common to the
annual pairs of data and 3 important months of Oct. 1-Dec. 31 are not common to the
data pairs. Thus, a water-year data pair can have a large volume of annual flood flow
but the peak discharge corresponding to that flow is in another water-year data pair.
Large floods are known to occur during Oct. 1-Dec. 31 and neglecting this period of
flood record renders the analysis meaningless. As a result, this relation presented to
ANSAC by Dr. Mussetter is fatally flawed.

Also, | performed a reconstruction of water year peaks, like that shown above for the
Verde River, for the upper Gila River at USGS gage 09448500 and obtained similar
results with the same conclusion as for the Verde River. Based on my 53 years
experience with surface water hydrology in the southwestern and western United
States, it is my opinion that there is not a strong correlation between the annual flood
peak and the annual runoff. Generally speaking, large flood peaks are associated with
(1) winter storms that originate from large-scale low-pressure frontal systems from the
Pacific Ocean, (2) late summer and early fall storms with widespread and intense



rainfall from hurricanes and tropical storms, and (3) monsoonal storms. Winter storms,
for example, result from intense rainfall for rather long periods under a variety of
snowpack conditions that may have accumulated for a month or more. Also, a large
peak from a hurricane may have a much shorter duration than a smaller peak from a
winter storm, with a much longer duration. The result of these variable storm types and
variable antecedent watershed conditions typically is a poor relation between flood peak
discharge and associated runoff volume.

There is another important technical error with Dr. Mussetter’s regression shown in his
Figure 5. Assuming Dr. Mussetter had not committed the error discussed above and
had correctly used pairs of annual data (flood peak discharge and corresponding flood
runoff for water years), there is the issue of carry-over storage of groundwater that
supplies base runoff. Base runoff for each water year is not the result of precipitation
that produced the tree ring for the particular water year. Rather, base runoff is from
stored groundwater for many previous years of recharge from precipitation. This fact is
especially important for water years with little direct runoff. Large springs in the Verde
River watershed have huge amounts of carry-over storage. By failing to account for this,
Dr. Mussetter’s statistical analyses are inaccurate. The issue of carry-over storage is
addressed in the third reconstruction.

Third Reconstruction:

The third reconstruction used only the discharges for the periods from October through
April and December through March for the model because of surface water diversion for
agriculture in the Verde basin. The reconstructed October-April discharge is plotted
with the gaged data on Figure 5 shown below.

Smith, L. P. and Stockton, C. W.,
1981, RECONSTRUCTED
STREAM FLOW FOR THE SALT
AND VERDE RIVERS FROM
TREE-RING DATA: WATER
RESOURCES BULLETIN VOL. 17,
NO. 6, AMERICAN WATER
RESOURCES ASSOCIATION, p
939-947.

DISCHARGE IN MAF

RECONSTRUCTED

1380 1820 1660 1700 1740 1780 1820 1860 1900 1940 1960
VERDE RIVER BELOW TANGLE CREEK OCTOBER-APRIL DISCHARGE

Figure 5. Actual and Reconstructed Stream Flow of the Verde River Below Tangle Creek (calibration period is from 1895-1979).
945 WATER RESOURCES BULLETIN



This third reconstruction had fair agreement with measured data; however, for those
periods of low flow where all flow was base flow, the agreement was poor. This is
because much of the base flow of the Verde River is from springs with large source
volumes that are recharged over long periods of time (many years). In other words there
is carry-over storage of spring source water that is not accounted for in the analysis of
annual data. Much of the base flow of the Verde River is not influenced by
reconstructed discharge for only a single year.



APPENDIX K.-- Early USGS topographic maps

Early USGS maps of the Verde River area are included in this appendix. Maps
are arranged starting at the mouth of the Verde River at the Salt River. The
reconnaissance maps should be used with caution because, in places, later
USGS topographic maps showed different topography and locations of stream

channels.

NAME YEAR SURVEY
Fort McDowell 1906 1904
Cave Creek 1930 1929
Camp Verde 1923 1912
Verde 1910 1892
Jerome 1906 1902-03
Prescott 1892 1885
Chino 1891 1880

COMMENT

Shows two channels in a few places.
Secondary channels are small and
generally agree with original Federal
Land surveys.

Single channel. Shows Bartlett and
Horseshoe dam sites.

Single sinuous channel.
Recon. Map. Single sinuous channel.

Single channel. Shows irrigation ditch at
Perkins Ranch.

Recon. Map. Shows Verde River and
Granite Ck. as single sinuous channels.
Jerome map of 1906 shows Granite Ck.
as braided—probably the effect of the
numerous human diversions upstream.

Recon. Map, Powell Survey. Shows
area north of upper Verde River.

Note: For the best available resolution of the early USGS topographic maps see:
http://store.usgs.gov/b2c_usgs/b2c/start/(xcm=r3standardpitrex_prd)/.do
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APPENDIX L. -- Meandering, channel forming discharge and human impact
— A discussion for beginners and historians.

It's common knowledge among river engineers that river channels contain
ordinary discharges and that floods exceed channel capacity and flow onto the
floodplain. The Verde River is no exception where the typically single
meandering natural channel was formed and maintained by common flows rather
than limited to large flood flows. The processes involved are erosion and
deposition, and their effectiveness increases with increased discharge. Large
floods are most effective in forming the river channel over very short periods. But
also operative is the frequency of events of various magnitudes. Leopold has
discussed these channel forming processes in nontechnical or elementary terms
(Leopold and Langbein, 1960) and in highly technical scientific language
(Leopold,1992 and 1994).

Although | prefer the elementary description of river processes in “A Primer on
Water” by Leopold and Langbein (1960) because it describes the Verde River
rather well, the concept of frequency effectiveness, set forth by Wolman and
Miller (1959), elucidates this matter. They pointed out that the work done by a
river in erosion and deposition--in simple terms, effectiveness--increases with
discharge. But low discharges that are less effective and do little work are
common. The higher the discharge, the more uncommon it is (see for example
Fig. G3 of Appendix G.). High discharges, when they do occur, are very effective
in the erosion-deposition process. It follows that some intermediate discharge,
neither high nor low, is both sufficiently frequent and sufficiently effective to be
most important in forming and maintaining the channel. (Leopold, L. B.,1960 and
1994).

The Upper Verde River appears to have a channel-forming (dominant) discharge
as shown by the US Forest Service cross sections where the average annual
flow is approximately the bank-full discharge. The uniformity among the USFS
cross sections suggests the Upper Verde River is a stable stream. Cross
sections by other agencies also suggest a stable or slightly degrading stream
because, at a few places, the level of the average annual flow is less than bank
full. As discussed in the preceding paragraph, the average annual flow may be
considered the effective discharge, which is defined as the discharge that
transports the largest fraction of the average annual bed-material load and is
most important in forming and maintaining the channel.

Most of the time, the flow of the Verde River is in a definite channel commonly
bordered on both sides by river alluvium (Holocene material). In the canyon
areas the alluvium area is rather narrow and channel movement is limited by
adjacent bedrock and vegetation along the banks. In the basin fill areas the



channel movement is less constrained by bedrock because the alluvial area is
wider (See for example Appendix G section G3a.--Geomorphology of Verde
River Channel by Pearthree). The channel, like channels of most rivers, is
seldom straight and the bends in the channel have an important effect on the
manner of flow.

At the outside banks of bends there is erosion and on the inside bank there is
deposition of transported sediment (deposits are known as bars). There is
progressive sideways movement of the channel and given sufficient time, the
channel will eventually occupy each and every position within the valley
(Holocene area).

As a flowing stream enters a bend in its channel (see following figure from
(Leopold and Langbein, 1960), the water at the surface being swifter than that
near the bottom, moves toward the concave bank and tends to erode it. The
water near the bottom carries sand or gravel toward the inside of the curve by the
slower moving water. “As indicated by the small arrows on the cross section on
the left, water near the surface tends to move toward the concave bank and bed
water toward the convex bank of the point bar. Thus, material tends to
accumulate on the convex edge of the bend and in doing so builds up the bed on
that side, giving it a gradual slope. In a curving channel a particle of water,
therefore, not only moves downstream but also describes a circular path within
the channel, as it does so. Its path is somewhat like a loosely coiled spring and is
sketched with some exaggeration of the circular motion in the upper right portion
of the figure below.”

An exoggerated sketch of the path SN
of a particle of water in its —
screw-like path around - —
a bend in a river

Path of current around <<
a river bend

accumulation sy

iti Q% Z f erosion
or deposition e &2~/ Ioneo i

Circulatory current in water flowing
around a river bend



Leopold and Langbein (1960) continue: “Now try to visualize what happens: If
material is eroded off one bank of a channel and is deposited on the opposite
bank, the channel is going to move
gradually sideways. Because in most

Present lake
channels the bends are somewhat . o
irregularly distributed along the length o
of the stream and the bends consist of
both curves to the right and curves to
the left, the progressive sideways
movement of the channel is to the left
in one place and to the right an
another. Thus, given sufficient time,
the channel will eventually occupy
each and every position within the
valley; each sideward motion leaves a
flat or nearly level deposit which was
caused by deposition on the inside of it 4
the curve. This flat bordering the i {'— " River position today
channel is the flood plain.” 500 years a’lgo In grandfather’s time

Note: The different meandering
channel locations to the right are very
similar to those of the Verde River in
section G3a by Pearthree.

| imagine that since my grandfather (see
grandfather’s time in preceding figure
from Leopold and Langbein (1960))
arrived in the area that the course of the
river has changed a little in the Holocene
area along the Verde River. Movement of |
the channel is natural. A former position of
the river is indicated by Pecks Lake
shown in the USGS photo on the right.
Peck's Lake is an oxbow remnant
perpetuated by means of a man made
water tunnel from the adjacent Verde
River.



Returning to the USGS report A Primer on Water by Leopold and Langbein

(1960): “The processes of erosion on one bank and deposition on the other are
about equal on the average, and this gradual movement of the channel over the
whole valley takes place without appreciable change in the size of the channel.”

“The channel is constantly shifting position, though slowly, and the valley floor, or
flood plain, is actually the result of this shifting. As long as the river is continually
making its channel, why is the channel not made large enough to carry all the
water without overflow?”

“We know from our own experience that most places in the world have more
days of no rain than days of rain. Light rains occur more frequently than do
moderate ones; a truly great downpour occurs only once in a great while.”

“A river channel will have only a moderate
or small amount of water flowing in it on E Once in 50 years
most days. On a few days each year there | ' e
is usually sufficient rain or snowmelt to il
raise the river to a peak that just fills the
channel but does not overtop its banks.
The great amounts of flow which cause
the largest floods occur only once in a D Once In 10 ysars
while, generally a long while. The river i Sy
channel is shaped principally by the more - . —
frequent moderate flood flows, and it is
large enough to accommodate these.
Overflow of the flood plain takes care of
the water of rare major floods that cannot
be carried within the channel.”

1
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C Once in 2 years
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Many hydrologic studies suggest that the
mean annual flood, that has a recurrence
interval of 2.3 years, is approximately the
channel forming discharge. This 2.3 yr.
“flood” has a discharge slightly larger than 8 Twice each year
bank full and typically occurs only a few Qe S
days each year.

The sketches from Leopold and Langbein
(1960) on the right depict the amount of

water in a river channel and the frequency A e
with which such amounts occur.

Average flow



Note: The base flow discharge for the Verde River varies considerably less than
that shown in the preceding diagram. The Qso (median) and Qoo or Qg5 amounts
of discharge fill the channel considerably more than the sketches to the right
imply. (See for example section in this report HYDRAULICS AND CHANNEL
GEOMETRY, 3 -Recent channel geometry with several photos, channel cross
sections, and current meter measurements.)

Readers interested in this subject are encouraged to read Chapter 8 —
Relationships between Channel and Discharge-- by Leopold (1994).
('ve owned this excellent book for some time.)

Leopold, L. B., 1994, A View of the River; Harvard University Press, 298p.

In addition to the commonly accepted channel forming discharge concept, the
channel morphology is also related to sediment size (Leopold, 1992) of gravel-
bed streams like much of the Verde River. Leopold shares his observations
about bed-load transport along a river and its relation to the source of bed
material. Transported material has a smaller grain size than material seen on the
channel bed and the major volume of bed-load is sand. Channel bed material
and riffles in the pool-riffle sequence (clearly like the Upper Verde River) are all
made up of gravel and larger material that moves at a low transport rate where
the gravel, cobbles and boulders of which move only occasionally, and for short
distances when they do move. Thus, this coarse fraction appears to make up the
principal morphological features of the channel. Leopold’s highly technical
observations appear to also describe, to some degree, the Verde River as
evidenced in the photographs of the channel bed and banks and also the large
deposit of predominantly sand sediment behind Horseshoe Dam (See Appendix
G).

A potentially useful engineering perspective of stream meanders that is related to
the Verde River is given by Lagasse, P. F., W. J. Spitz, L. W. Zevenbergen, and
D. W. Zachmann in the Handbook for Predicting Stream Meander Migration:
“Most streams that present a hazard through lateral migration at road crossings
are alluvial. In alluvial streams, the channel is formed by the action of flowing
water on boundary materials that have been deposited by the stream and that
can be eroded and transported by the stream. In alluvial streams, it is the rule
rather than the exception that the banks will migrate through erosion and
accretion and that floodplains, islands, and side channels will undergo
modification with time. This is particularly the case in actively meandering
streams, which continually change their positions and shapes as a consequence
of fluvial processes and hydraulic forces exerted on their beds and banks. These
changes may be incremental or episodic, gradual or rapid, and system wide or
local in scale. Meanders grow and move naturally, but human activities may
accelerate the rate of change or trigger new changes caused by morphological
response in the stream system.”



“Predicting channel migration requires consideration of both system wide and
local factors. The morphology and behavior of a given river reach are strongly
determined by the water and sediment discharges from upstream. In dynamically
adjusted systems, the rate of lateral shifting increases with the supply of water
and sediment from upstream. Changes in runoff and sediment yield, as a result
of natural processes or human activities, will trigger changes in rates and modes
of channel migration.”

“Locally, the distribution of velocity and shear stress and the characteristics of
bed and bank materials will control channel behavior. Therefore, local channel
morphology such as dimensions (width, depth, meander wavelength, and
amplitude), pattern (sinuosity and bend radius of curvature), shape (width/depth
ratio), and gradient will not only reflect upstream controls but also provide
information on the direction and rate of channel migration.”

“While geomorphologists may view channel stability from the perspective of
hundreds or thousands of years, for highway engineering purposes, a stream
channel can be considered unstable if the rate or magnitude of change is such
that the planning, location, design, or maintenance considerations for a highway
crossing are significantly affected during the life of the facility. In the context of a
bridge crossing, meanders may be regarded as stable if they do not migrate
appreciably during the design life of a bridge crossing (75 to 100 years).” This
should give the reader a feeling of why the term stable can have different
meanings for engineers, geomorphologists and even geologists.

A note about human impacts is appropriate at this point. When the base runoff of
a river is diverted or stored for irrigation, mining, railroad and urban use, the
amount of stream flow in the river downstream obviously is decreased. When the
amount of flow is less, the amount of energy is less and when high-energy floods
move channel material and alter channel shape, there is little or no flow and
associated energy available to reform the channel. Also, when there is little or no
flow, there is little vegetation to restrict erosion of channel banks. Thus, a human-
impacted meandering channel, when exposed to a large flood, can become a
braided channel and remain braided for long periods. For further related
discussion see section G3b of Appendix G and also Appendix M.

An interesting book that | own (retails for as much as $700) on the Dynamics of
Gravel-bed Rivers edited by Billi and others (1992) contains scholarly articles
with discussion by leading international experts in a variety of subjects including
sediment transport dynamics, armoring processes and the impact of engineering
works and catchment development projects on channel stability. Several of the
authors have their own data bases for specific rivers and meander bends and the
associated analyses reflect rather subtle and often highly technical site specific
characteristics. | also like the following two free books: (1) USGS A Primer on
Water by Leopold and Langbein (1960) a great general reference and (2) for
other issues such as the impact of humans, the Handbook for Predicting Stream



Meander Migration Using Aerial Photographs and Maps by Lagasse and others
(2004).

Summary: The meandering channel of the Verde River is similar to the example
used by Leopold and Langbein (1960) to explain typical river processes in “A
Primer on Water”.

(1) Channel size is related to a discharge on the order of the 2.3 yr. “flood” or
roughly the average annual discharge. There is not reason to be picky over the
precise amount of discharge.

(2) The channel is constantly shifting position especially in the basin fill areas.
This is how meandering rivers behave and the map of the varying channel
locations of the Verde River by Pearthree in section G3a is very similar to the
general map in the “A Primer on Water”.

(3) Meanders grow and move naturally, but human activities may accelerate the
rate of change or trigger new changes caused by morphological response in the
stream system.

(4) Changes in runoff and sediment yield, as a result of natural processes or
human activities, will trigger changes in rates and modes of channel migration.

(5) Human impacts on channel size and shape upstream of Horseshoe Reservoir
should have little effect on this assessment of navigability. Downstream from
Bartlett Dam there are human-related changes such as channel braiding.

(6) The processes of erosion on one bank and deposition on the other are about
equal on the average, and this gradual movement of the channel over the
Holocene area of the canyons and basin-fill valleys takes place without
appreciable change in the size of the channel.



Appendix M.—A technical report on the lower Verde River vegetation and
associated channel stability written for the Salt River Project.

Several years ago the Salt River Project (“SRP”) hired consultants to evaluate
the effect of Horseshoe and Bartlett reservoirs on tall woody riparian vegetation
along the lower Verde River. A report by ERO Resources Corporation (2004)
(“Report”’) summarizes several studies related to the vegetation that to some
degree also relates to the ANSAC navigability issue along the Verde River.

ERO Resources Corporation, 2004, TECHNICAL REPORT, LOWER VERDE RIVER
RIPARIAN VEGETATION; Prepared for Salt River Project, P.O. Box 52025, Phoenix,
Arizona 85072-2025, 43p.

Although | disagree with some of the comments in the Report (for example, the
fact that the braiding that is shown in Appendix G section G1a is not mentioned) |
found a few observations that have a bearing on navigability to be interesting.
Specifically, these include the following:

1. Vegetation along the river channel was affected by humans,

2. Channel morphology has not changed much since Bartlett Dam was built,

3. There is more vegetation along the flood plains since Bartlett Dam was

built,

Cattle grazing affects the amount of vegetation along the channel,

The active channel is smaller since Bartlett Dam was built,

The frequency of inundation and mobilization of sediments has been

reduced by the dams—therefore the formation of the channel has

changed.

7. More recently, the minimum flow of 100 cfs below Bartlett since 1994 has
likely benefitted tall woody vegetation downstream of the dam—thus the
banks are less susceptible to erosion.

o0k

| disagree with the observation (discussed infra in Items M1 - 4) that “Given the
small size of the SRP reservoirs on the Verde in relation to annual runoff, the
natural hydrograph is not substantially modified by reservoir operations.” See
Item M6 for comparison of inflow and outflow hydrographs for 5 periods. The
inflow hydrograph is substantially different than the outflow hydrograph based on
simple visual comparison.

Also, the reference in the Report to the pre-Bartlett hydrograph as natural is
incorrect. There were human impacts to the river long before Bartlett Dam was
built. Thus, the Report is interesting but should be used with caution.



Introduction

As part of the Salt River Project’s evaluation of the effect of Horseshoe and
Bartlett reservoirs on tall woody riparian vegetation along the lower Verde River,
ERO Resources investigated the current (2002) and historical (1934 to 1997)
riparian plant communities along the lower Verde River. This study of tall woody
vegetation focuses on cottonwood (Populus fremontii) and Goodding willow
(Salix gooddingii) because these trees are nesting habitat for various species of
birds, including the threatened bald eagle, endangered southwestern willow
flycatcher, and candidate yellow-billed cuckoo. The purpose of the study was to
examine habitat trends for these three species of birds, not to examine the rate of
woody vegetation establishment, or changes in amounts of individual species.
Vegetation was investigated at three sites along the lower Verde River. Site 1
(Above Horseshoe) is located directly upstream of the Horseshoe high water
mark. Site 2 (KA Ranch) is located about 2.5 miles downstream of Horseshoe.
Site 3 (Box Bar Ranch) is located about 4 miles south of Bartlett (see Figure 1).
The investigation was designed to evaluate historical vegetation trends relative to
dam construction and operations, and as a baseline study to monitor future
changes in vegetation communities. Historical photography was analyzed to
identify trends in tall, woody vegetation stands. The earliest available aerial
photographs (1934) predate the construction of Bartlett Dam, which was
completed in 1939, and Horseshoe Dam, which was completed in 1946, with
additional storage added in 1951.

Mussetter Engineering, Inc. (MEI) conducted a companion study of fluvial
geomorphology at the three study sites in support of this vegetation analysis
(MEI 2004). The MEI analysis focused on inundation and substrate stability at
each of the three study sites. A summary of the conclusions of the MEI study are
provided at the end of the Literature Review section below.

Mussetter Engineering Inc. (MEI). 2004. Inundation and substrate stability study to
support Verde River vegetation analysis, November 2003 Draft. Prepared for Salt
River Project, Phoenix, Arizona. May 20, 2004.

“This study did not collect depth to ground water in relationship to tall woody
vegetation cover. No data currently exists for ground water depths along the
lower Verde River. However, field observations and substrate sampling by MEI
revealed that the soils in the study areas are composed of coarse material with
relatively little clay and silt content (MEI 2004). In this coarse alluvium, ground
water should flow freely. It is a reasonable assumption that the ground water
table is closely tied to the surface water level in the lower Verde River. Thus,
depths to ground water can be estimated using the cross sections in Appendix A
of the MEI (2004) report.” Report, p. 3.
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ltem M1—Studies of 1986 and 2001

The Report included a summary of a past study on the Lower Verde River below
Horseshoe and Bartlett Reservoirs: “In 1986, as a part of water right negotiations
among SRP, the United States, the Fort McDowell Indian Community, and other parties,
ERO evaluated the riparian vegetation communities on the Fort McDowell Reservation
using ground and aerial vegetation surveys, analysis of historical aerial photos dating
from 1934, coring of cottonwoods to determine age, soil studies, and analysis of surface
and ground water hydrology (SRP 2002a). In 2001, SRP did extensive hydrological
analysis on the effect of Horseshoe and Bartlett on river flow (/d.). Findings from the
1986 and 2001 studies are summarized below:

1. The status of cottonwood and willow along the lower Verde River results
from a combination of natural fluctuations and man-induced changes,
including such factors as channel migration, land use, pumping, drought, and
dam operations.

2. Broad, extensive areas of riparian woodland were not present prior to dam
construction.

3. River morphology has not changed significantly since the construction of
Bartlett Dam.

4. Given the small size of the SRP reservoirs on the Verde in relation to annual
runoff, the natural hydrograph is not substantially modified by reservoir
operations.

5. Vegetation density on the active floodplain of the lower Verde River has
increased since the late 1930s when river flows became regulated as the result
of the construction of Bartlett Reservoir.

. Some cottonwood regeneration continues to occur on the Reservation; for
example, a number of saplings near the Highway 87 bridge resulted from high
flow events in 1978 and 1980.

. Recreational use of riparian areas and grazing by cattle and horses are major
impacts on establishing cottonwood/willow communities along the lower Verde.
As a result, recruitment of new trees and shrubs from high flow events has been
limited.

. Upstream from the Fort McDowell Reservation, above Needle Rock, a
relatively high-gradient channel and riparian land uses (e.g., grazing) appear to
be the biggest factors limiting riparian vegetation.

9. Management of recreation and livestock impacts or re-establishing by direct
plantings have the greatest potential to promote perpetuation of cottonwood and
willow on the Reservation.

10. High bank cottonwood trees that are overly mature have been a focus of
concern due to bald eagle nests. These cottonwood trees appear to be
decadent primarily as a result of age and disease and a declining water table due
to the natural migration of the channel to the other side of the floodplain.

11. A minimum stream flow of 100 cfs would have a beneficial effect on
sustaining cottonwood and other riparian vegetation by helping to maintain
stable ground water levels.”

»

~

oo

Report, citing SRP (Salt River Project). 2002a. Appendix 1: SRP Perspectives, Verde River
hydrology and other factors in relation to potential flycatcher habitat below HorseshoeRe servoir.



In comments of designation of critical habitat for Empidonax trailliextimus submitted to FWS
Arizona Ecological Services Office. June 13 (year?).

ltem M2—Mussetter studies of 2004

The Report also cites to MEI’s fluvial geomorphology study of the Verde River as
follows: “As noted in the introduction, a companion study of fluvial
geomorphology was conducted in association with this vegetation analysis (MEI
2004). In summary, the MEI report concludes:

Bartlett and Horseshoe have caused little, if any, morphological or

sedimentological adjustment of the Verde River.

e The changes in hydrology caused by the dams reduce the frequency of
inundation and mobilization of sediments. The effect downstream of
Horseshoe is less than the effect downstream of Bartlett because of the
smaller capacity of Horseshoe.

e The reduction in frequency of flood events below Bartlett enables vegetation
to become better established and withstand higher magnitude floods.

e Alternative reservoir operations, ranging up to the full release of flood flows,
would have an insignificant effect on the duration of inundation and sediment
mobilization on geomorphic surfaces.

e Changing reservoir operations would have little effect on the disturbance
regime important for establishing and maintaining the health of riparian
vegetation.

e Increased summer flows of 200 to 1,400 cfs below Bartlett may be

responsible for supporting additional vegetation along the Verde River

channel.”

Report at p.

ltem M3—Graf study of 1999

The Report also discusses an interesting hydrological analysis of the Verde River
by Dr. Graf that was made before SRP established a minimum flow below
Bartlett Dam:

“In 1999, Dr. William Graf prepared a paper on the fluvial hydrology of regulated
rivers for incorporation into the Southwestern Willow Flycatcher Recovery Plan
(FWS 2002, Appendix J). Dr. Graf used 1945-1991 gage data above and below
the dams and 1904-1944 gage data at the lower gage location to evaluate the
effects of storage and releases of water on Verde River flows. Major findings in
the paper are:

e The dams created conditions of numerous periods of very low flow and no
flow, which result in a loss of the surface water stream and less recharge to the
alluvial aquifer.



e Larger “ordinary low flows” for most of the year provide ecological benefits
by increasing ground water recharge and a larger surface water stream.

¢ Reduced mean annual peak flow and increased variability of annual peak
flows have resulted in a smaller active channel.

e Fine sediment is stored behind the dams and is not deposited along the
channel downstream resulting in poor substrate for cottonwood, willow and
tamarisk.”

FWS (U.S. Fish and Wildlife Service). 2002. Southwestern willow flycatcher recovery
plan. Albuquerque, NM.

ltem M4—Mussetter Study of 2004

Finally, the Report also discusses an interesting fluvial geomorphology study of
the Verde River:

Mussetter Engineering Inc. (MEI). 2004. Inundation and substrate stability study to
support Verde River vegetation analysis, November 2003 Draft. Prepared for Salt
River Project, Phoenix, Arizona. May 20, 2004.

“As noted in the introduction, a companion study of fluvial geomorphology was
conducted in association with this vegetation analysis (MEI 2004). In summary,
the MEI report concludes:

o Bartlett and Horseshoe have caused little, if any, morphological or
sedimentological adjustment of the Verde River.

e The changes in hydrology caused by the dams reduce the frequency of
inundation and mobilization of sediments. The effect downstream of
Horseshoe is less than the effect downstream of Bartlett because of the smaller
capacity of Horseshoe.

e The reduction in frequency of flood events below Bartlett enables
vegetation to become better established and withstand higher magnitude floods.
e Alternative reservoir operations, ranging up to the full release of flood
flows, would have an insignificant effect on the duration of inundation and

sediment mobilization on geomorphic surfaces.

e Changing reservoir operations would have little effect on the disturbance
regime important for establishing and maintaining the health of riparian
vegetation.

e Increased summer flows of 200 to 1,400 cfs below Bartlett may be
responsible for supporting additional vegetation along the Verde River channel.”



ltem M5-- Conclusion

“Along the lower Verde River, the area covered by tall woody riparian vegetation
is dynamic in both the regulated and unregulated reaches. In general, the
acreage of tall woody vegetation has increased at all study sites since aerial
photos first became available in 1934, prior to the construction of Bartlett and
Horseshoe dams in the late 1930s and early 1940s. Some of this increase in tall
woody vegetation may be due to invasion of tamarisk. Although the study was
not designed to determine whether the reservoir or reservoir operations have a
specific effect on cover of specific species such as tamarisk, long-term trends for
native vegetation types for the study sites indicate that flow regulation has not
had a significant adverse effect overall on establishment and maintenance of
native tall woody vegetation stands. The slight increase in tall woody vegetation
at the two regulated sites over the past 60 years suggests that the dams may
have provided a slight long-term benefit to persistence of woody stands by
reducing the frequency and magnitude of scouring. More recently, the minimum
flow of 100 cfs below Bartlett since 1994 has likely benefitted tall woody
vegetation downstream of the dam, including the Box Bar Ranch study site. Prior
to 1994, the lower Verde would occasionally have no flow, which could cause
phreatophytes to become stressed or die, depending on the duration that the
stream did not run.

The findings of the vegetation study are consistent with the findings of the fluvial
morphology study conducted by MEI (2004). The fluvial geomorphology study
concluded that alternate reservoir operations ranging up to the full release of
flood flows would have an insignificant effect on the duration of inundation and
sediment mobilization on geomorphic surfaces, that Bartlett and Horseshoe
operations have caused little, if any, morphological or sedimentological
adjustment of the Verde River, and that the reduction in frequency of flood events
below Bartlett Reservoir enables vegetation to become better established and
withstand higher magnitude floods (MEI 2004).”



Iltem M6—Inflow (above Horseshoe) and outflow (below Bartlett) hydrographs

As noted earlier, the inflow hydrograph is substantially different than the outflow
hydrograph based on simple visual comparison.

USGS 09508500 VERDE R BLW TANGLE CREEK, ABV HORSESHOE DAM, AZ.
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USGS 09508500 VERDE R BLW TANGLE CREEK, ABY HORSESHOE DAM, AZ.
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