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FLOODS OF NOVEMBER 1978 TO MARCH 1979 IN ARIZONA
AND WEST-CENTRAL NEW MEXICO

By

B. N. Aldridge and T. A. Hales

ABSTRACT

Severe flooding occurred in parts of the Little Colorado and Gila
River basins as a result of a storm that occurred December 17-20, 1978 .
The central highlands received 3 to 10 inches of precipitation that was
augmented by snowmelt to altitudes of 10 ,000 feet . The storm was
preceded by extremely large amounts of rainfall and runoff in November
and was followed by other periods of high runoff in January and March
1979. In some areas flood peaks in November, January, or March were
higher than the peak of December 1978.

At Winslow, the discharge of the Little Colorado River in
December 1978 was the highest since at least 1952 . The discharge of the
Gila River above the San Francisco River was probably the highest since
at least 1891, and in the Safford Valley, the peak was the highest since
1916. The Agua Fria River below Waddell Dam had the highest discharge
since 1919.

The f lood of December 1978 caused 12 deaths and caused damage
that was probably in excess of $150 million in Arizona and west-central
New Mexico . Damage was estimated to be $51 .8 million in Maricopa County ,
Arizona. Floods caused extensive agricultural damage along the Gila River
in Virden Valley in New Mexico and Duncan, York, and Safford Valleys in
Arizona. Duncan, Arizona, was flooded with as much as 7 feet of water.

The flood crest on the Gila River in December 1978 moved from
Redrock, New Mexico, to Duncan , Arizona, in about 6 hours, which is
more rapid than dur ing other recent floods but is comparable to t he travel­
time recorded in 1941. Traveltime in the reach varies with discharge and
is about 14 hours for discharges of 10,000 cubic feet per second and 5
hours for discharges of more than 40 ,000 cubic feet per second.

Water-conservation reservoirs on the Gila, Salt, Verde, and
Agua Fr ia Rivers and a flood-control reservoir on the Gila River had a
major influence on the magnitude of floods downstream from the reservoirs.
All runoff from the Gila River basin upstream from Coolidge Dam, Arizona,
during the floods of November 1978 to January 1979 was stored in San
Carlos Reservoir, and major flooding was averted along the Gila River
between Coolidge Dam and Salt River. Minor flooding occurred along the
Gila River downstream from San Pedro River. Floods in central and

1
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weste rn Maricopa County , Ar izona , were caused b y t he r el ea s e of wat e r
f rom f ull r e serv oi r s on t he Sa lt , Verde , and Agua Fr ia Rivers , bu t pea k
d ischarges and d u ration of the fl ood s were much les s tha n woul d ha v e
occurred if t h e r es e r v oi r s did not ex is t . Flow continued in t h e Sa lt Rive r
t h r oug h Phoen ix un til May 1979 . Floodwate r was s to red in the flood ­
con trol reservoir above Pa inted Rock Dam on t h e Gila River in order t o
prevent major d amag e along t h e Gila and Co lorado Rivers . Water was
r e lea s ed f r om Pain ted Rock Dam until January 1980 . T he prolonged f lows
and reduction in ground-water pumping caused ground-water leve ls to r is e
appreciably in many areas .

INTRODUCTION

Several storms and periods of h igh water occur red in Ari zona
from November 1978 to March 1979 . The most widespread damage occurred
in December 1978 when severe f lood in g occurred in much of Ar izona and
wes t - central New Mexico . Flooding was mos t severe a long the Gila River
upstream f r om San Carlos Rese rvoir and along t he Sa lt , Agua Fria , and
Gila Rivers near Phoenix . The f lood caused 12 deat hs , a nd damage
exceeded $1 50 mill io n . After the flood of December 1978, the Presiden t
declared t e n coun t ies in Ar izona and th r ee count ies in New Mex ico e lig ible
fo r Federa l d isaster a id .

The purpose of th is report is to documen t the flood s by b r ing ing
together h ydrolog ic and econom ic data from man y sources . Re lated
p urposes are to (1 ) analyze t he flood s in regard to anteceden t cond it ions ,
s ou r ces of r u noff, t r av el times , and damage ; ( 2 ) p rov ide deta iled hydro­
graph data that are not readi ly avai lab le e lsewhere ; and ( 3) compa re t he
f loods to past events . Data p resented in the sect ion entitled "Str-earnf'low
Data at Gag ing Stations and Miscellaneous Measur ing Si 'tes " can be used to
deve lop models for f lood routing and t ime - of- t r av e l stud ies. T he r e po rt
covers northward -flowing tr ibutaries of the Little Colorado River and
Havasu Creek in Arizona and most of the Gila River basin in Arizona and
New Mex ico (fig. 1). Emphasis is placed on t h e f lood s of December 18-20
in the Gila River basin upstream f r om San Carlos Reservo ir and near
Phoeni x . Lesser f lood s in November 1978 and January and March 1979 are
also desc r ibed .

The r e port was prepared in cooperation with t h e Ar izona Depart­
ment of Water Resources ; Flood Control Distr ict of Mar icopa County ; Salt
River Valley Water Us e r s l Associat ion ; U.S. Bu reau of Reclamat ion ; and
th e U. S . Arm y Corp s of Engineers, Los Angeles District . Th e aut hors
wi s h to express tha n ks to t he person ne l of the s e agen cies who p rov ided
data and t o personnel from t he Ar izona Depa r tment of Tran s po r t atio n ,
Arizona Emergency Se r v ices , U. S. So il Con servation Ser v ice, U. S. Forest
Se r v ice , U. S . Environ me n t al Data and Informati on Serv ice , Roc ky Mou ntai n
For es t and Ra nge Exper iment Station, Fo r estry Sciences Laboratory , C it y
of Phoen ix , Mar icopa County High way Departmen t , an d Ma ri copa Co u n t y
Mu ni ci pal Water Con s e r v ation Dis tr ict No .1. Spec ia l t h a n ks a lso are
extended to U.S . Geolog ica l Su rvey personnel who hel ped co llect a nd
t a b ul a t e t h e s t reamflow data , especiall y John P. Boland for t a b ul atin g t he
data f r om str eams in New Mex ico.
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GEOGRAPHIC SETTING

The floods of November 1978 to March 1979 orig inated ma inly in
t h e mountainous area of central Arizona and west-central New Mex ico and
in scattered mounta in ranges of southern Arizona ( p l . 1 ) . The moun­
tainous area is dra ined by the Little Colorado and Gila Rivers, which flow
across Ar izona to the Colorado River and fo r m the princ ipal drainage
basins in Arizona. Little Colorado River drains about 27, 000 mi 2 in north­
western New Mexico and northeastern Arizona , but f lood in g occurred
mainly in the 9 percent of the basin drained by Silver , Chevelon, and
Clear Creeks in Arizona. Flooding occurred in about half of the
58, 000 mi2 drained by the Gila River. Flooding also occurred in the
headwaters of Havasu Creek, which heads west of Flagstaff, Ariz., and
flows northward to the Colorado River.

The Gila River flows generally westward from New Mexico to the
Co lorado River. In New Mexico , the Gila River has a large dendritic
dra inage pattern that consists of three main forks-East , Middle , and West
Fork Gila River-and several large tributaries. All major tributaries in
New Mexico enter the Gila River upstream from the town of Cl iff , N. Mex .
Principal tr ibutar ies to the Gila River in Arizona upstream f r om Cool idge
Dam are the San Francisco River, Eagle Creek, Bonita Creek, and San
Carlos River , which dra in from the mountains along the north side of the
bas in , and the San Simon River, wh ich dra ins from the south.

Six large tributaries-San Pedro , Santa Cruz , Salt, Agua Fria ,
and Hassayampa Rivers and Centennial Wash-join the Gila River between
Cool idge and Gillespie Dams . Flooding occurred in parts of the San Pedro
and Santa Cruz Rivers, which enter the Gila River from the south, but
f low from these streams was largely dissipated upstream from the
confluence of the Gila and Santa Cruz Rivers . Principal sources of
flooding downstream from the Santa Cruz River were the Salt and Agua
Fria Rivers, which join the Gila River from the north. Tributaries to the
Gila River downstream from Gillespie Dam had little runoff from November
1978 to March 1979.

The Salt River , which is the principal tributary to the Gila
River , heads at altitudes of more than 10, 000 ft above the National
Geodetic Vertical Datum ( NGVD) of 1929 in the White Mountains and flows
southwestward to jo in the Gila River west of Phoen ix. Downstream from
t h e confluence of the Black and White Rivers, f ive main tr ibutaries­
Carr izo, C ibecue, Canyon , Cherry, and Tonto Creeks-drain from the
Mogollon Rim and enter the river within a 90-mi le reach. The f ive main
t ri b u t a r ie s are separated b y steep ly sloping, sparsely vegetated mountain
r a n g es that ex tend so u t h wa r d from the Mogol lon Rim and cause orograph ic
upl ift to the eastward-moving s torms . The Salt River is jo in ed by it s
major t r ibutary , t h e Verde River , 25 mi upstream f r om Phoenix. Drainage
areas of the Sa lt and Verde Rivers at their confluence are 6 ,300 mi2 and
6 ,600 mi2 , respectivel y. Downstream from t h e Verde River , the Salt River
f lows through Phoeni x and is crossed by many streets that connect the
southern and northern parts of the metropolitan area.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5

The Aqua Fria River heads near Prescott and flows southward to
join the Gila River near Avondale 3 mi downstream from the Salt River.
Principal tributaries are Black Canyon Creek and New River. Black
Canyon Creek drains the Bradshaw Mountains and enters the Agua Fria
River upstream from Lake Pleasant. New River drains the New River
Mountains and enters the Agua Fria River downstream from Lake Pleasant.

Much of the Gila River is bounded by flood plains or valleys that
are highly developed for agriculture. Several small valleys that border
the Gila River near Gila Hot Springs, Cliff, and Redrock, N. Mex., and
four large valleys upstream from San Carlos Reservoir-Virden, Duncan,
York, and Safford Valleys-sustained damage from the flood of December
1978. Virden Valley begins about 5 mi upstream from Virden, N. Mex. At
the New Mexico-Arizona State line, Virden Valley becomes Duncan Valley.
Duncan Valley extends about 12 mi northeast of Duncan. Yo r k Valley
begins just downstream from Duncan Valley and extends about 5 mi down­
stream to where the Gila River enters a steep-walled rock canyon upstream
from the San Francisco River. Safford Valley, which is the most
extensively developed area above San Carlos Reservoir, begins where the
canyon ends about 2 mi upstream from Solomon, Ariz., and extends to the
upper end of San Carlos Reservoir. Several towns-Pima, Thatcher,
Safford, and Solomon-are located on the edge of the flood plain in Safford
Valley. Narrow, sparsely developed flood plains exist between San Carlos
Reservoir and Florence; wide flood plains border the Gila River between
Florence and the mouth of the Gila River.

DAMS AND RESERVOI RS

Eight water-conservation reservoirs on the Gila, Salt, Verde,
and Agua Fria Rivers and one large flood-control reservoir on the Gila
River have a major influence on floods. The operational pattern of the
conservation reservoirs and the probability of various amounts of inflow
and storage must be considered when applying data in this report to flood
forecasting. Key factors that determine the magnitude of floodflows below
the reservoirs are the volume of inflow during a flood and the amount of
water in storage at the start of the fl ood. The latter is a function of
carryover storage and runoff before the flood.

Principal conservation reservoirs are San Carlos Reservoir on the
Gila River and Roosevelt Lake on the Salt River. San Carlos Reservoir
has a capacity of 1,070 ,000 acre-ft and is formed by Coolidge Dam, which
was completed in 1929. Roosevelt Lake on the Salt River just below Tonto
Creek is formed by Roosevelt Dam and was completed in 1910. The
capacity table in use at the time of the flood showed a capacity of
1,382,000 acre- ft; however, the capac ity table put in use January 1982
shows a capacity of 1,337,000 acre-ft. Three smaller reservoirs on the
Salt River-Apache, Canyon, and Saguaro Lakes-have a combined capacity
of 373,000 acre-ft. Horse Mesa, Mormon Flat, and Stewart Mountain Dams,
which fo r m these reservoirs, were built between 1924 and 1930. The
Verde River reservo irs-Horseshoe and Bartlett Reservoirs-have a
comb ined capacity of 309,600 acre-ft. Horseshoe and Bartlett Dams were
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comp le ted in 1945 and 1938, r es p ecti v e ly. Re leases from Stewa r t Mou ntai n
Dam on t h e Sa lt Rive r and Bart le t t Dam on the Ve r d e River p lus fl ood fl ow s
from sma ll u n contr o lle d dra inages const itu te t he fl oodflow of th e Sa lt Rive r
th r o u g h Phoen ix .

The capaci t y of Lake Plea s a n t above Wadde ll Dam on t h e Agua
Fr ia Rive r is 157 , 600 acre-ft; waddell Dam wa s comp leted in 1927. Pain ted
Rock Dam on t h e Gila River near Gila Bend was completed in 1959 .
Painted Rock Reservoir , wh ich has a capacity of about 2.5 mil lion acre- ft,
provides flood control fo r the lowe r reaches of t h e Gi la River and fo r the
Colorado River downstream f rom the Gila River.

The conservation reservoirs were buil t sole ly fo r storing water
fo r f u t u r e use ; no storage capacity is specifically ded icated to f lood
control . The dams have small outlets des igned to car ry only as much
water as needed fo r power generation and downstream uses. Large
quantit ies of water cannot be r el ea s ed un t il t h e s tage r each e s th e spi llwa y ,
whi ch has t h e so le pu rpose of protect ing t h e dam . The ca p a city of each
r es erv o ir is g reater tha n t he med ia n annual runoff of the s tream on whi ch
it is locate d (ta b le 1). T h e reservoirs can sto re enough wate r to meet the
needs dur ing 's ev e r a l d ry y ea r s and can be fill ed on ly d ur ing y ears of
h igh runoff . Before December 1978, San Car los Re ser vo ir on the Gila
River had not sp illed ; rese rvo irs on t h e Sal t Rive r ha d s p ill ed e ig h t ti mes.
Res erv oirs on t h e Ve rde Riv er h ad s pill ed f iv e t ime s , a nd Lake Pleasan t
h ad sp illed th r ee t imes. T he larg e s torage capaci t ies and th e d rawn-down
condit ion t ha t general ly precedes t h e high- r unoff season make a la r g e
amo unt of fl ood cont ro l poss ible. S torage prov ided b y the reservoirs
greatl y r e d u c ed peak discharges and duration of past fl ood s. Ald r idge
and Eychaner (1 978 , table 12) compared t h e actua l d ischa rge t hat occur red
below Grani te Reef Dam on the Sa lt River dur ing 18 f lood periods with
d ischa rges that wo ul d have occurred without the r e serv o ir s . Ac t u a l
discharges r a n g ed f rom less ' t h a n 2 , 000 ft3 /S to 130,000 ft3/ S. The
estimates of discharges that would have occurred without the reservoirs
during t h e same periods range f rom 85,000 to 260 ,000 ft 3/ s. Severe
f lood in g occurred downstream f rom the Salt River rese rvo irs in December
1978 and Janua ry and March 1979; the r efo r e, the Salt River r e s e r v oirs are
used to il lu s tra t e the general operational pattern of the conservation
r e s e r v o ir s. Past records show periods of as much as 7 consecut ive y ears
whe n in f low into the Salt River r e s erv o ir s was le s s t h a n the demand. One
such per iod is in di cated by the p rog ress ive dec line in r es ervoi r conten t s
d ur ing 1942 -48 (fig. 2 ). T he importa n c e of filli n g t h e r e s e rvo ir s wh e ne v er
p os si bl e is exemp lified by the f act th at in 9 y ears, the late st being 1977,
th e ca rryover s torage in the r eservoi r system o n th e Sal t Riv e r wo ul d not
hav e been adeq uate t o meet t he d em an d during 1 more dry y ea r.

Th e r ese r v o ir s gene ra lly a r e at the low est level of each y ea r
s hortl y before th e hi g h -ru n off s ea so n , whi ch ca n beg in an y ti me from
Nov ember to March (fig . 3 ). Larg e amo u nts of r unoff in th e spr ing of
1978 a llo wed above-average ca r r yover sto r ag e in r es e rvoi rs o n t h e Sa lt ,
Ve r d e, and Agua Fr ia Rivers. Ca rryov e r storage in San Ca rl os Reservo ir
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4Computed inflow to Lake Pleasant , 1914-19, 1933-78.

Table 1.--Minimum, median, and maximum annual runoff and reservoir
capacities, Gila, Salt, Verde, and Agua Fria Rivers

[ Runof f and reservoir capacities , in acre-feet.
Modified from Aldridge, 1981]

from several sites between Tangl e Creek and the
River , 1905-78. Represents nearly all inflow to

Capacity Gi 1a Salt Verde Agua Fria
River River River River

Annual r unof f :
Minimum.. ...... .. 134,800 2189 ,000 3137,000 43,000
25th percentile . . 193,500 2317,000 3193,000 411 ,000
Medi an. . . . ... ... . 1174,000 2530,000 3240 ,000 424 ,000
75th percent ile . . 1340 ,000 2822 ,000 3410,000 460 ,000
Maxi mum.. . . . . .. . . 11,767,000 22 ,731 , 000 31 , 238, 000 4221 ,000

Reservoir
capac it i es .. . . . 1 ,070,000 1,755,000 309,600 157 ,600

1Gila River at Coolidge Dam, 1914-28; summation of Gila River near
Ca lva and San Carlos River near Peridot, 1929-78 .

3Based on r ecor ds
mouth of the Verde
Horseshoe Reservoir.

2Summat i on of Salt River near Roosevelt; Tonto Creek near Roosevelt,
1914-41; and Tonto Creek above Gun Creek, near Roosevelt, 1941-78. Repre­
sents at least 95 percent of the inflow to Roosevelt Lake.

Three low-head diversion dams on the Salt and Gila Rivers serve
as measuring po ints fo r streamflow . Inflow to the Phoenix metropolitan
area f rom the Sal t River is measu red at Granite Reef Dam, wh ich is 3 . 4 mi
downst ream from t he Verde River ( pl. 1) . Ou t flow from the Phoeni x area
is measu red at Gillesp ie Dam on t he Gila River south of Buckeye . An
int e r med iat e measurement is made at Jointhead Dam on the Salt River in
Phoeni x.

was low. Min imum storage levels in the reservoirs before the high runoff
began in November 1978 were 69 ,000 acre-ft in San Carlos Reservoir on
October 20j 1 ,267 ,000 acre-ft in the Salt River system on November 10j
165,400 acre- ft in t he Verde River s ystem on September 20 ; and
108, 000 acre- ft in Lake Pleasant, October 23 to November 10 .

Several other reservo irs in the fl ood area had littl e imp act on
fl oodflow s of maj o r streams. Lyma n Lake on t he Lit tl e Co lorado River had
litt le impac t on f lood f lows because t h e inflow was sma ll. Records of inflow,
outflow , and lake levels are not available for most reservoirs on Show Low,
S ilve r , Chevelon , and Clear Creeks in the Little Colorado River basin j

Ca taract Creek in the Havasu Creek basin j Su llivan Reservo ir on the
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Verde River; and smal l reservoirs on Granite and Willow Creeks near
Prescott. Flood-control reservoirs on Queen Creek , Cave Creek, and
several small drainages may ha v e prevented or reduced floodi n g down­
stream from the reservoirs but had litt le impact on f lood s in the Gila and
Salt Rivers. These reservoirs have not been considered in subsequent
ana lyses of the flood.

METEOROLOGY

General Conditions , November 1978 to March 1979

A series of upper-level low-pressure centers developed off the
southwest coast of Californ ia and the west coast of Baja California in
November 1978 through January 1979 and again in March 1979. These
low-pressure centers caused frequent periods of widespread precip itation
in Arizona and western New Mexico. Nov embe r 1978 , December 1978 , and
March 1979 each had three d istinct periods of heavy precipitation .
Precipitat ion occurred almost daily in January and ear ly February .
Unusually large amounts of precip itation occurred on November 10-12 ,
November 23-26 , December 17-20, J a n ua r y 17 -1 8, and Ma r c h 28- 31 ( U. S.
Envi ronmenta l Data and Info r mation Service, 1978a -f; 1979a - g) .
Precipitation of 2 t o 7 in . fell ove r no rth - ce nt r al Ar izona on November
10-12 , 1978; the Crown King stat ion reported 8 .55 in . Prec ip itation of 1
to 5 in . f e ll on much of eastern Ar izona and western New Mex ico on
November 23-26 , 1978; Pa lisades Ranger Station in the moun ta ins near
Tucson , Ariz. , reported 5.62 in . ( U. S. Environmental Data and Inf o r ma ­
tion Service , 1978b, e ). From 3 to 10 in . of precip itation f ell in most of
the study area on December 17 - 20 .

Between 30 and 40 in . of precipitation fe ll at Hawley Lake ,
Sunrise Mountain, Palisades Ranger Station, C rown King, Junipine , and
McNary from November 1978 through March 1979. More than 20 in. fell at
21 other locations in the central mountains of Arizona ( t a b le 2). The
locations of climatological stations are shown on plate 2 . The maximum
precipitation was about 39 in. at Haw ley Lake and Sunrise Mountain ( U. S.
Environmental Data and Info rmation Serv ice , 1978b , c ; 1979b ). The total
departure above normal for the period was more than 20 in . at Junipine
and Crown Kin g and more t han 10 in . at 21 other climato logica l stat ions
whe r e departures are publ ished ( t a b le 2). Departures of t h is mag ni t ud e
probab ly occurred at man y more s tat ions ; however, t he U. S . Env ironmenta l
Data and Informat ion Service on ly p ub lis hes departures fo r about 25 per­
cent of the precip ita t ion stations . Nin e s ta t ions reported depa r tures above
norma l of more th an 4 in. for bot h Nov e mbe r and Decembe r . De partu r es
above normal for severa l s tat ions were from 2 t o nea rly 8 in . for J anua ry
and 2 to 3 in. fo r March 1979.

Throug hout t he s t ud y per iod , precip itation fe ll part ly as rai n
and partl y as s now, and al terna te periods of snowfa ll and snowme lt
occurred. In November and December a constant snow cover existed on ly
a bov e an altitude of about 8,000 ft. The constant snow cover dropped to
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l aul e 2 .- - Precipi t a l io n and deuartur e s ancv e no rmal cit cl te a to loq ic a l sta tions i n Ar i zona , Nove mber 1978 to Marc n 1919 11
[ St at ions ...here preci pi tation exc ee ded 20 i nches o r publis hed cepar t ures above normal exceeded 10 incnes , Dat e tram U.S . Environmen t al Da t a

and Inf ormat i on Se rv ic e , 1978a . b; 1979a, b , c ]

1918

November December

Departure above nc r-ma l • I n inches

11. 35

10 . J6

TOld I

20.14

12 . 67

10.67

10.00

15 . 78

Novemoer-Harcn

I. 05

. 69

3. 19

2.66

2.91

1. 92

- 0 . 02

Mar cn

- . 21

-. 09

. 26

- .66

- .13

-0 .26

1979

Fe bru ary

2.09

3. 80

5 . 24

3 . 65

2 . 13

2.02

J .42

Janu ary

3.24

2 . J3

4 . 81

5. 53

2 . 76

2 . 42

2.60

5. 11

4 . 60

2 . 51

4 . B3

2.28

6.78

8 . 48

16.3J

21. 53

33 . 91

21. J4

26 . 32

23. 63

18.3 1

17 . 42

16.15

Tota I
p re c i pi t atl on ,

in in ches ,
November-March

1, 650

1,00 6

8,050

2, 500

7,8 40

2 ,650

5 , 920

1,006

2 ,90 0

Al ti t uue.
i n fee t .

auc ve NGVO
o f 1929

Cr o n King .

Fla9 statf AP .

Alpine .

Gis e la .. ......

Bar tlet t Dam. . .

HdPPY -Jec k Ra nqe r
St at ion " .

Bumb I e Bee . . . . .

St a t i on name

Eneve I on Ranger
St a t i on .

Chi IdS .

29

22

13

32

17

18

26

Si le
number

(Se e
pI. 2 )

I
I
I
I
I
I
I

33

35

38

39

40

44

45

Ha .... le y la ke .. . .

Hor sesho e Dam.

Irv ing .

Juni p i ne .

Ke l vi n .

McNary " .

Mi ami " .

8 ,18 0

2 , 020

3 , 795

5 , 134

1,850

7 , 320

J , 560

38 . 86

20 . 23

22 . 39

J5 . 44

20 .48

30 . 76

24 . 60

5 . 16

6 . 30

4 .14

6 . 74

5. 99

2.27

6 .54

3. 77

6 . 49

5. 11

4. 80

7. 76

3 . 65

4 . 10

2 . 15

- .4 0

. 43

. 04

- . 54

. 32

I. 88

1. J3

I. 69

2.51

J. 84

13. 71

22 . 36

13.89

19. 90
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I
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Pa 11sade s Ranger
St at i on...

Pay son. . . . .

7 , 945

4,913

36 .75

21. 16

I
I
I
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I
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about 7,000 ft in January and below 6,000 ft in February . Before the
storm of December 17-20, the snow depth reached a maximum on December
7 and decreased rapidl y until December 17 . Little snow was reported on
the ground December 17 at Nationa l Weather Serv ice s tat ions below
8, 000 ft , but U. S . Soil Conservation Service SNOTE L recorders showed
some snow at lowe r altitudes . Satell ite photograp hs show that mor e t han
75 percent of t h e Sal t Rive r bas in had snow cover on December 7, a nd
about 16 percent of t h e bas in had snow on December 14. Ex trapo lat ion
from th es e fi g u r es ind icates t hat about 10 percen t of the bas in had snow
co ver on December 17.

The decrease in snow cover occurred even t houg h record low
daily min imum temperatures were repo rted in early December by many
climatological stations. At Winslow , Ar iz . , da ily min imum t empe r at u r es
during December 7-12, 1978 , ranged f r om -3° to - 11 °F , a n d max imum
temperatures ranged from 17° to 23°F . Temperatures du r in g t he f irst 2
weeks of December dropped as low as -32 °F at a U. S. Forest Serv ice
c limato log ica l s tation about 10 mi southeast of Alp ine . Be low- ze ro t em pera ­
t u r es were r e po rted at all National Weather Serv ice t emperature s tat ions in
t he study a rea t hat are located at a lt itudes of more t ha n 5 ,000 ft excep t
Jerome an d Sierra Ancha and at fi v e stations below 5, 000 ft. Afte r
December 12, t empe r a t u r es moderated . Min imum t empe r at u r es in t he
moun tains were generally in the high twenties or low t hi r-tie s : maximum
temperatures ranged from the low forties to low seventies .

The effect of prec ip itat ion, snow cover , and t emp e r a t u r es on
so ils cannot be evaluated from th e data ava ilab le . T he la r g e amounts of
p rec ip ita t ion foll owed b y periods of snowme lt in November and December
may ha v e saturated so ils , bu t sign if ican t so il d ra inage coul d have occurred
between periods of wetting . The snowpac k in a reas wh e r e ext r eme co ld­
temperatures occu rred may have in s u la t ed t he g rou nd f r om f r eezi ng, and
the moderate to warm t empe r at u r es du ri n g December' 12-17 may have
allowed froz e n soils to t ha w .

Cond itions, December 17- 20, 1978

T he heav iest and mos t ex tens ive rainfa ll of the s t ud y pe r iod
occurred December 17 - 20 . Tota l precip itat ion dur ing th is period ranged
from less t han 1 in . in nort heastern and southwestern Ar izona t o abo ut
10 in . in t h e Mazat za l Moun ta ins northeast of Phoenix.

The u .S . Environ mental Data and In fo r ma ti on Serv ice ( 1979h)
descr ibed t h e storm as follows :

" Se v e r a l da ys before t h e onset of t h is s torm on the
nigh t of December 16, an uppe r low was meander ing
ov e r t h e eastern Paci f ic nea r 27°N [l a ti t ud e] and 133°W
[l on gi t ud e] . This cu toff low d ev eloped severa l da ys
p rev iousl y f r om an easte rn Pacif ic troug h. Th e north
portion of th e troug h moved eastwa r d and a s t rong
zon al flow was estab lished acros s t h e no rth eastern
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Pacific, much of the United States, and southern
Canada. The air in these westerlies [winds moving
from the west] was quite dry. Arizona, likewise was
dry.

II As the upper low continued to meander,
moisture began to increase over the southwestern
United States. Satellite imagery from December 14
through 17 showed a large mass of cloudiness
stretching from Baja, [Mexico] southwestward. The
flow across the Baja Peninsula and southern Cali fornia
was still anticyclonic, and cloudiness streaming in t o
Arizona from the southwest were cirriform [high thin
c louds] .

IIBy Friday, December 15, it was evident
that a short-wave trough was intensifying near 170 oW.

Within 24 hours this developed into a moderately
strong trough in the Gulf of Alaska near 140oW. By
OOZ Sunday, December 17, [1400 hours December 16
MST] the trough had deepened, moved to 133°W., and
absorbed the low-latitude low [thus] forming a large
ampl itude quasi -stationary trough.

"The trough continued to deepen while
remaining nearly stationary. As the upper portion of
the trough moved eastward, the lower portion remained
between 120o-130 oW., from Sunday morning, December
17, to Tuesday morn ing, December 19. At the same
time, a short wave rotated out of "t h e long-wave trough
resu lting in a steady flow of nearly saturated a ir from
the southwest into Arizona . Cloudiness over Arizona
thickened rapidly Saturday night as the flow backed
from west-southwest of southwest. Rain began over
most of Ar izona before dawn Sunday and gradually
in c r ea s ed in in t en s it y. The most intense rains we re
Sunday night and Monday morning, decreasing slowly
until they were v irtually over by Wednesday morning,
[ Dec emb e r 20] . II

As the heavy flow of moist tropical air encountered mountain
ranges, such as the Bradshaw, Mazatzal, and Sierra Ancha Mountains and
the Mogollon Rim , large amounts of precipitation occurred because of the
orograph ic up lift. Rainfal l inte n s it ies were moderate to high but in them­
se lves we r e not respons ib le fo r t h e h igh r u noff . Few, if any, extreme
intensit ies of short duration occurred during th is storm, but rates of 0.25
to 0 .5 in . / h r were common throughout the foothills and mountainous areas
of centra l Ar izona on December 17 and 18 , 1978 . The time distr ibution of
precip itat ion at a few selected stations is shown in fi g u r e 4 .
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Total precipi tation for December 17-20, 1978, is presented on
plate 2, which is based on data published by the U. S. Environmental Data
and Information Service ( 1978c , f) and unpublished data furn ished by the
U. S. Department of Agriculture Rocky Mountain Forest and Range
Experiment Station, . Flagstaff, Ariz . i Forestry Sciences Laboratory ,
Tempe, Ariz. i Soil Conservation Service, Phoenix, Ar iz. i and the U. S.
Geological Survey. The information on plate 2 presents more detailed
information than the generalized isohyetal map of the U. S. Environmental
Data and Information Service (1979h). Table 3 shows daily precipitation
values at 96 precipitation sites reporting more than 3 in. dur ing
December 17-20.

The tropical nature of the air mass caused rain during most of
the storm period to altitudes of 11,000 ft in central Arizona and western
New Mexico. Near the end of the storm, the snow level dropped several
thousand feet ( U. S . Army Corps .of Engineers, 1980). In places the snow
melted, and in other places, snow accumulated. At Hawley Lake, 7 in. of
old snow, which contained about 1 in. of water, melted December 17-18
before snow fell again on December 19-20 (U.S. Environmental Data and
Information Serv ice, 1978c) . Data from U.S. Soil Conservation Service
SNOTEL r eco r d e r s provide ·a n inconc lu s ive record of changes during the
storm in the overall snowpack. From December 15 to December 18, the
amount of water in the snowpack decreased at three sites and increased at
five sites i decreases ranged from 0.5 to 1.0 in .

RUNOFF

The large amount of precipitation in November and early
December caused above-normal runoff , which may have been an antecedent
cause of later floods. The runoff wet the soils and streambeds and fi lled
channel depress ions. In the Salt and Agua Fria River basins, the runoff
brought reservoirs to an unusually high level at the end of November. In
comparison to volumes of storage on November 30 during past years, the
November 1978 storage ranks third highest since 1910 in the Salt River
system , second highest since 1938 in the Verde River system, and second
highest since 1927 in Lake Pleasant.

The volume of runoff during the study period was outstanding in
the San Pedro and Santa Cruz River basins and in the Gila River above
San Car los Reservoir . In spite of the la r g e volume of runoff, all inflow to
San Carlos Reservoi r f r om November 1978 to February 1979 was stored.
Sp ill over t h e dam began Apr il 22 , 1979, when the reservoir filled for the
first time since storage began in 1929. Long periods of sustained,
above-average runoff that occurred in the San Pedro and Santa Cruz River
basins caused the runoff for each month-November 1978 through March
1979-to exceed t he previous max imum fo r that calendar month s ince 1915 .
T he mean discharge of San Pedro River near Charleston for January 1979
is 507 ft 3 /s. The highest previous mean discharge for January was 278
ft3fs in 1915. At most stations in the San Pedro and Santa Cruz River
basins, the volumes of runoff in December and January are among the four
h ighest monthly values of record.
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Iab le 3.- -P rec i p itdt ion at c lim a to log i ca l s ta t ion s i n ce ntral Ar iz ona r epor t i ng a t leas t 3 inches ,
Dec embe r 17-2 0 , 1978

Pr ecipi t ation , i n i nch es,
fo r i ndi c a t ed day

.47 0

1. 10 Tr ac e

. 23 . 16

. 69 Trac e

1. 69 . 11
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number
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Bartlett Dam .

Beaver Cre e k Watershed 3 .

Bea ver Creek Water shed 4 .
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8umble Bee ..
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Chi Ids .
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Cor des J unc t i on .
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Ea gl e Cree k 2 ..

Fi sh Creek .

Fl agsta f f (h i ghway shop} .

Fl ags t a ff WSO AP ..

Fly ing V .

Fry .

Gis e l a .

Glo be .

Gr eer .

Happy J ac k Range r St a ti on. .. . .

Hawley l a ke ..
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Humbolt Mount a i n .

[ro n Spring .

Irv i ng .

J un ipine .

Al t i t ude,
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aoov e NGVO
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1 ,7 20

4, Il 7

27 ,50 0
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6,240
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6 , 040

6 ,8 10

2,500

2,300

7, 840

1 , 990

7 , 006

2 ,6 50

25 , 500

3,BOO

5 , 920

4, 870
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26 ,9 00
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2 , 000

2 , 020
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1. 43
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o
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20

o

o

1. 00

o

o
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1. 00
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pr eci p i t a tion ,
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See to o tno t e s a t end of t abl e .
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Ian le 3.-- Prec i pi t a ti on a t cli ma t o log ica l s t a t i ons in c en t r a l Ar i zone repor ting a t le a s t 3 i nc he s ,
Dece mbe r 17-20, 1978-Conti nued

Prec ipi ta t ion, i n inches ,
for in d i cated day

I
I
I
I
I

Si t e
numoe r
<Se e

p l , 2 )

40

42

43

44

45

46

St a t i on name

Ke 1v i n .

Lakes i de .

Litt Ie Ant e lope .

Maveri ck. .

McNary .

Miami .

Normon Fl a t Dam .

Al ti t ude,
in fee t

ab ov e NGV D
o f 1929

1,8 50

6 , 800

6 , 480

7,800

7 ,32 0

3 , 560

1,71 5

' Time
of

read i ng

1700

1300

0800

0800

0800

17

<3>

0.05

. 08

18

2.30

I. 85

2.80

3.48

3.20

19

0 .90

1. 87

2 .9 1

2 . 23

. 94

20

1. 28

.4 1

. 11

..30

Tota I
pr eci pi t a t i on ,

in i nche s

3.20

5 . 05

6 . 00

4 . 00

6 . 12

5. 90

4.44

17

I
47

48

49

Hermon Moun t d i n. . . .

New Ri ve r .

Oak Cre e k Rim .

7 , 400

6 ,500

5.6

3. 4

7. 68

76 Sun r is e Mountain .

77 Suns e t Po i nt. .

78 Supe ri o r .

s ~ ~ fo o t notes at end ot tab l e .

3.00

4 . 77

5 . 16

6 .27

3 . 29

4 . 99

3. 61

3. 8 5

5. 11

4.70

4 . 14

3. 88

4 . 54

3 . 57

3. 36

3 . 90

3 .2

4 . 00

3. 08

8 .52

5 .25

6 . 1

3.63

3.2

6 .3 2

3 .22

5 .69

5 . 00

5 . 20. 17

. 06

. 1

. 10

. 58

. 18

. 20

. 06

. 07

. 06

o

1. 00

o

.87

. 38

. 10

. 2

. 37

. 13

.40

. 75

. 5

2.04

I. 89

2. 82

I. 36

1. 04

1. 85

1. 98

3.68

1. 15

2.79

. 79

I. 44

3. 86

3. 22

2 . 56

3.88

1. 44

3. 00

2. 10

2.82

2 .38

( a )

2.11

3 .5

1. 55

. 36

6 . 51

. 03

. 20

. 55

. 81

. 08

. 8

1. 20

. 16

2. I

2 . 74

1. 58

o

1. 30

2.60

1. 95

2400

0700

2400

2400

2400

0800

08 00

1300

08 00

2400

1700

1800

0800

1700

0 700

1700

1700

1700

3 , 400

2 , 99 5

7 ,200

4 , 510

3 , 900

7,9 45

5, 000

4 , 9 13

5 , 100

1, 422

6 , 120

3 , 720

9,3 70

2, 20 5

2, 890

2 , 532

4 , 320

6, 400

6 ,440

5 ,050

5 ,51 0

7 , 350

" 7 ,80 0

Pres co t t. .

Suga r loa f .

Roos ev e I t 1 IINW ..

St a t i on ..

Sunf lo we r 3NNII ..

Sa n Ca rl os Res e rvoi r .

Sunr i se .

Sed ona Ra nge r St a t io n.. .. .. . ..

Show Low .

Rock y Pr a i r i e .. · ..

Roos ev e I t Dam .

Sa n Car los AP ..

Rattl esnak e .

Roos eve It .

Rock Sp r ings .

Pa l i s ade s Rang e r St a t i on .

Pi neda Ie lIor k Ce nt e r .

P i ne to p Fi sh Hatchery . .

P leasan t Val l ey Rang e r

Payso n .

Pa r ke r Cree k .

Punkin Center .

St ewa r t Moun ta i n Oam .

Sierra Ancn a .

Show Low Ci ty .

Or me Ranc h .

Orac le 2SE. .

71

72

73

74

75

52

53

62

63

64

65

66

67

68

69

70

5 7

54

58

59

60

6 1

50

51

55

56

I
I

I
I

I
I

I
I

I

I
I

I
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18 I ab Ie 3 . --Prec i~i ta ti on a t C I imato logi ca I s t at ions i ll cent ra I Ad l and repor ting at 1ea s t 3 inche s .
Dec ember' 17- 20 , 19 7/j-Cunt i nueu

Si t e AI t i tu de I ITime Precip itati on, in i nches. Tot a l
number' Stat i on nan e

in fee t of for i nu icate u Ja y preci pi tat io n,( See above NGVO
~ 1. 2 ) a t 1929

read i lly
17 18 19 20

i n i nches

19 Supe r io r 2EN£. . 4 ,15 5 2400 2. 6 3.8 O. I 0 7.1

80 Sycamo re Cre ek , Ea,t For k. 2400 2. 33 3.24 . 55 0 6. 12

81 Inomas Creek. .. . 2400 1. 07 2: 70 . 26 0 4 . 03

82 Three Bar C-2 . . . . .. . . .. . . 3 , 700 2400 4 . 00 4.46 . 84 0 9.30

83 Three Bar 0-2 . 3, 700 2400 5.31 3. 81 . 71 9.83

84 Tonto ba s i n . . . 3 , 100 3. 00

85 Tont o Cre . k Fi sh Ha tchery .. 6 ,9 30 0700 . 04 2.3; 1. 83 . 30 4 .52

86 Wa ln o t Cany on Na tional

Monument. . . . .. . ... . 6 , 685 1700 . 17 2. 14 1. 15 3. 46

8 7 WaI nu t Grove .. . . . . .. . 3 , 764 1800 1. 51 2.32 .33 0 4 . 16

88 Whit e Hor se Lake . . . . . . 6 , 600 3.8

89 Wi II i ams (E 1 Paso Gas). . . 3 . 3

90 Wi II i ams ( h i ghway s hop ) . . . . . . 5 . 00

91 Will ow Creek . . . . . . 8 ,80 0 1. 15 3. 37 . 08 4 .60

92 Wil l ow Sp r i ngs Ranc h. . 3,690 0700 3. 02 3.02

93 Workman Cre e k.. 6 , 970 2400 2 . 62 5.30 l. 07 8.99

94 Wo rkman Cre" k, Sout h Fork . . 2400 2 .42 5. 01 1. 00 8 . 43

95 Workman Cr ee k , Nor th Fork . .. . . 2400 2. II 4 . 28 . 78 7. 17

96 Young . . . . . . . . . . . . . .. . . . . . 3.5

I Pr ec ip i ta t io n for t he 24- hour per io d pr ec eding tim e o f re au i nq.

2Appr ox imate a I t itude .

'prec ipi tatio n for th is date i nc Iude d in re aLl ing or t he ne x t day.
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FLOODS

Flood peaks occu r red t h r o u g hout most of t h e study area
November 24-25 and December 18-20 , 1978, and January 17-18, 1979; add i­
t ional peaks occurred in some areas. In places the h ighest discharge
dur ing the stud y period occurred in November 1978 or January or March
1979. In the upper part of the San Francisco River basin, the November
peak was the h ighest. The January peak was the highest on the San
Pedro River upstream from Aravaipa Creek, Tonto Creek , and Cherry
Creek. The March peak was the h ighest at New River near Rock Springs .
Detailed peak d ischarge and f lood - h y d r og r a p h data are given in the sect ion
entitled "Streamflow Data of Gaging Stations and Miscellaneous Measuring
S ites. II

The most widespread flooding occurred December 18-20, 1978 ,
when peaks of record occurred at many sites . Floods with recurrence
intervals of more than 100 years occurred on the Gila River above the San
Fr-ancisco " River. Flood crests occurred on small streams early
December 18, reached t h e la r g e r creeks and r ivers late December 18, and
con t inued down .ma in - s t e m streams 'o n December 19-22 . On most streams,
t he runoff occurred in a single sharp crest. Two or more peaks occurred
at some sites where a peak from the main stem lagged that from a large

. tributary by several hours. Dual peaks occurred on the Gila River
downstream from San Francisco River and Santa C ruz River below Rillito
Creek.

In the fo llowin g sect ions , streamflow and physical damage are
discussed for four geographical areas. One area is north of the Mogollon
Rim and in c lu d e s part of t h e Little Colorado River and Havasu Creek
basi ns . Th e Gila Rive r bas in was div ided in t o three areas-G ila River
basin u p s t r eam f r om Coo lidge Dam , Gila River basin f r om Coo lidge Dam to
the Sa lt River I and Gila River basin downstream from the Salt River. The
division points were selected at Coolidge Dam and at the Salt River
because (1) no water other than leakage passed Coolidge Dam f rom
Novembe r 1978 t o Feb ruary 1979 and ( 2 ) peaks upstream f r om the Sa lt
Riv er were not si g n ifi can t t o fl oodi n g f a r the r downstream on the Gila
River .

I
I
I
I
I

several
several
re leased

Water was released from reservoirs for periods varying from
days to 13 months . The Salt River through Phoenix f lowed for
weeks at a time over a 6-month period , and floodwater was
from Pa inted Rock Dam un t il January 1980.

I
I
I
I

North of Mogollon Rim

Flood ing no rth of t h e Mog oll on Rim wa s slight dur ing November.
Hea vy r ai n s du r ing December 17 -20 on a snow-covered watershed caused
h ig h runoff in much of the Little Colorado River basin. Peaks of record
occu r red on S how Low C r ee k and in the headwaters of Chevelon and Clear
Creeks .
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Flooding along Show Low Creek caused damage at t h e commun ity
of Pinedale and t h e town of Show Low where severa l bus inesses were
evacuated and the munic ipal water suppl y was damaged . Floods in S ilver
Creek caused damage at Tay lor and Snowflake , and peop le were evacuated
f r om 40 to 50 homes. Pinedale was iso la t ed fo r 2 days because of r oad and
bridge washouts. Many r ec r e a ti o n a l f aci lit ie s were damaged by erosion and
silt deposit ion . Two small dams on Show Low Creek we r e damaged .

The most severe f lood problem along the Litt le Colorado Rive r
developed at Winslow, Ar iz. ,-a commun ity of 8, OOO-downstream from
Chevelon and Clear Creeks . The peak discharge on Chevelon Creek was
the highest since 1929. Peak discharges in Clear Creek and the Little
Colorado River below Clear Creek were the h ighest since 1952. A
slope-area measurement on the Little Colorado River near Winslow showed a
peak discharge of 57,600 ft 3/s. Water spilled over and eroded one of t wo
dikes protect ing low-lying subdiv is ions along the Little Colorado River
north of Winslow. Winslow Plaza subdivis ion, where homes were 5 to 10
years old and valued at about $50, 000 ea c h , rece ived a la r g e amount of
yard damage and a small amount of inter ior damage. Water was as much as
5 ft deep in Ames Acres and Bushman Acres where houses were 40 t o 50
y ea r s old and valued at about $17, 00 0 ( U . S . Arm y Corps of Eng ineers ,
198 0 ) . About 1, 700 people we r e evacuated from t h e th ree 's u bd iv is io n s ,
and patients were evacuated from Wi n sl ow Hos pi t a l. A log jam at a dam on
C lear Creek caused concern , a lthough the darn h el d .

Floodflows in Cataract C ree k , the he ad of Havasu Creek , caused
Santa Fe Dam at Santa Fe Reservo ir above the town of Willia ms to c rac k
and sag . People we r e evacuated f r om bus inesses and 100 home s in Will iams
because of t h e crack . In t h e c it y , cu lverts plugged with debris causing
the creek to overflow In t o res iden tial areas . Mo r e t h a n 80 homes susta ined
y a r d damage, but water entered . only 2 home s ( U . S . Army Corps of
Engineers , 1980 ). Street crews breached crossings t o prevent more
serious damage . A 10-year-old g irl was rescued in good condition afte r
being swept away by the creek and carr ied three blocks through fo u r
culverts ( U. S . Army Corps of Engineers , 1980 ).

Gila River Bas in Upstream from Coolidge Dam

Several periods of h igh wa ter occur red in the Gila River basin
upst ream from Cool idge Dam dur ing November 1978 to March 1979 . T h e
hi g h e s t and most damaging f lood s occu rred Novemb er 24-25 and
December 18 - 20. Peak d ischarges du ri ng the fl ood in Novembe r h av e a
r ec u r r e n ce inte r v al of 10-25 y ea r s . On t h e Gila Rive r upstream f r om Sa n
Franc isco River , the fl ood in December is the hi g h est in th e 20th centur-y :
pea k d ischa rges h av e r ec u r r e n c e inte r v al s of mo r e than 100 y ears . T he
Nov embe r fl ood wa s most outstand ing in th e h ead wat ers of the Gila and
San Francisco Rivers and a long th e Blue Riv er , wh ich is a t ri b u t a r y of th e
S a n Franc isco River . At Gila Rive r n ear Gila , N. Mex . , t h e p ea k is th e
f ifth la r g est in th e 52- year per iod of r ecord . At Sa n Franc isco River n ear
Reserve, N . Mex . , the pea k d ischarge wa s 11 , 800 ft3 / s o r 100 ft 3/ s le s s
t h a n t h e peak of r eco r d in Octo be r 1972 . At Reserve , N. Mex ., 19 home s
and bus inesses and 10 acres of fa r mla n d we r e damaged .
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Flood of December 18- 20, 1978

Gila River above San Francisco River.--The f lood of December 18,
1978, on t h e Gila River upstream from the San Francisco Rive r or iginated
mainly in the Gila Wilderness Area of New Mexico and mountainous areas
between the wilderness area and Cliff, N . Mex . ( pI. 1) . Jim Wi lliams and
Ma r c Willcox ( U . S . Forest Service , wr itte n commun . , 1980) r e po r t ed and
p hotog raphed severe damage to roads , trails , and campgrounds t h ro u gho u t
mu c h of t h e Gila Na t io n al Fores t and Gila Wild e r n e s s Area. Three fo rks of
t h e Gila River-East , Midd le , and West-drain 1 , 500 mi2 of h igh, p ine­
covered mesas bounded by steep rock cliffs mostly in the wilderness a rea.
The mesas lie 2,000 to 3, 000 ft above the valley f loo r s and range in
al titude f ro m 6,000 to 8 ,000 ft ; some mountain peaks rise to as much as
11, 000 ft. The three fo r ks fo r m a la r g e dendritic dra inage pattern and
come together in a 6-m ile reach near Gila Hot Springs , N. Mex.

A hydrologic analysis for t h e wilderness area is di fficu lt to
develop because the few precip itation stations are in the valleys and no
stream-gaging stations are in the area. The nearest gaging station is
30 mi downstream from the wilderness area. The highest officially
recorded daily rainfall in the wilderness area is 2 .7 in., although higher
amounts p robab ly occurred in the mountains . One U. S. Soil Conservation
Service r emot e reading r ecor d e r in di ca t ed 5. 3 in . of prec ipitation, but the
t ransmitting system was in a tes t phase , and the accuracy of the data is
unknown ( Ron a ld Jones, U.S . Soil Conservation Service, oral commun.,
1981 ). The large amounts of duff in the pine forests would have greatly
retarded runoff . On the basis of observations in other pine forests, it
appears un Iikely that the large runoff could have been caused by rainfa ll
of less t h a n severa l inches per day un less the ra in me lted a large amount
of snow . Mr . D. Campbell ( o r a l commun., 1980)- a res ident of Gila Hot
.S p r in g s fo r 60 years-reported that storms in November and ear ly
December 1978 had saturated the so il cover and lef t several inches of snow
above 9,000 ft. The U.S. Army Corps of Eng ineers (1980 ) reported 10 in.
of snow at h igher altitudes at the time of the December 18 storm.

Mr. Campbell gave the fo llow ing info r ma ti o n . The f lood crested
after 2300 hours December 19, and water was 2 ft deep in a bathhouse
built at Gila Hot Springs in the 1880's. No other f lood had reached the
bathhouse; the previous h igh stage in 1941 had been 1 ft below the bath­
house f loo r . Extreme runoff came from high-altitude parts of West Fork
and Midd le Fork , espec iall y f r om the large rhyolite e xposures in the Diablo
and Mogo llon Mountains , and f r om Littl e Creek, a t r ib u t a ry that enters the
Gil a Rive r f r om t he we st ju s t upstream f r om Gila Hot Springs. T h e creek
h a s caused f r equ ent fl ood ing s ince the bas in wa s burned off in 1951 .
Campbel l in di c at e d that on ly mod e r at e runof f came from East Fork Gila
River. The f lood plain of West Fork was devastated by the flood. Large
amounts of eros ion extended to the extreme headwaters of the West and
Middle Forks where man y la r g e pine trees were uprooted and carried away
b y the fl ood . Many of th e t r ee s we r e depos ited in huge windrows parallel­
in g t h e ri v e r nea r Gila Hot Springs. Th e t r e e s caught large amounts of
r oc k debr is and subsequently formed large d ikes . Gravel deposited on t h e
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streambed after the flood raised the streambed above adjacent f a r mla n d s .
S . R . Anderson ( U . S . . Geological Survey , oral commun. , 1979 ) visited the
area after the f lood of December 1978 and estimated discharges of 15,000 to
20,000 ft3 /S in t h e West Fork and 8,000 to 10,000 ft3 /s in the Middle Fork.

Although little information is available about the floodflows
between Gila Hot Springs and the Gila River near Gila, N. Mex ., gaging
station, fai rly large contributions apparently came from Sapillo and Turkey
Creeks, the two largest tributar ies. The hydrograph for Gila River near
Gila shows one sharp crest with no evidence of any secondary crest
(fig. 5). Large amounts of runoff came from Mogollon, Duck, and Mangas
Creeks and probably Bear Creek, which enter the Gila River between Gila
and Redrock, N. Mex. Evidence from an aerial inspection indicated that
although some flow occurred in most of the tributaries between the
Redrock gage and Blue Creek, none of the tributaries had an outstanding
flow. Low flood terraces along Blue Creek were not inundated. A ground
inspection showed minimal contributions from the tributaries between Blue
Creek and the San Francisco River .

As the floodwave moved from Gila River near Gila, N. Mex ., to
Gila River below Blue Creek, near Virden, N. Mex., the pea k discharge
increased and the duration of the crest became shorter. The U . S.
Environmental Data and Information Service ( 1979h ) attributed the large
discharge near Redrock to the formation and destruction of a debris dam
in Gila Middle Box. Gila Middle Box is an extremely narrow canyon
between Gila and Redrock where the river channel is less than 20 ft wide
in places . Flood debris was found about 150 ft above the channel bottom.
Neither the debris dam nor its effect can be completely discounted;
however, strong evidence indicates that, if such a debris dam did form, it
only had a minor effect on the peak discharge. Several items of data tend
to discredit the theory of a debris dam . Although the discharge at
Redrock was much greater than at any previous time in the past 90 years,
it is not unreasonable for the size of drainage area. At points upstream
from Gila Middle Box, the discharge also was much greater than at any
other time in the past 90 years. The unit discharge in cubic feet per
second per square mile of the peak at Redrock was no greater than that at
Gila, although considerable inflow from several large tributaries occurred
in the reach.

All the hydrographs for gaging stations near Gila ( u p s t r ea m from
Gila Middle Bo x ) , Redrock, and below Blue Creek ( d own s t r eam from Gila
Middle Box ) are sim ilar in shape (fig. 5 ). At each station, a steep rise
occurred; however , no sharp spike occurred as would be expected if a
debris dam had broken, and the recession appeared to have a natural
shape. The crest moved from the Redrock gaging station to Duncan in
about 6 hours , which is several hours faster than during most floods ;
however, the traveltime is comparab le to the 1941 flood. ( Se e "T r av el ­
time. ") The extreme narrowness of the Gila Middle Box could have caused
depths of 150 ft without a debris dam .

Floodwaters from the Gila River spilled over a 2-mile-long dike
along the east side of Duncan, Ariz . Large holes developed in the di ke
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San Francisco River in Arizona and New Me xico, December 18- 21, 1978.
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and allowed a wall of silt and water to rush through t h e community
destroying or damaging homes, businesses, and most public buildings and
fac ilit ie s . Water averaged about 2.5 ft deep but was as much as 7 ft deep
in places . About 75 homes were totally destroyed ( U. S. Army Corps of
Engineers, 1980) , and approximately 400 persons rece ived emergency food
and ( o r ) shelter . Seventy-two familie s we re liv ing in temporary housing
6 months after t he f lood , and bus inesses were closed fo r 3 to 6 weeks.
All transportation routes into and out of Duncan were closed fo r 1 day .
Although res idents had about 18 hours warning , many fai led to move
household contents and personal property to higher ground ( U. S. Army
Corps of Engineers, 1980) .

Overflow and erosion occurred at many places in the valleys near
Gila, Cliff, Redrock, and Virden, N. Mex., and in the Duncan and York
Valleys of Arizona . About 1,500 acres of grain and pastureland near Cliff
and Gila, 1,200 acres-mostly in cotton-in the Virden Valley , and about
4,1 00 acres in the Duncan and Yo r k Va lleys were damaged . Many fences,
ir r igation d itches , d ikes , and other property imp r ov emen t s were
destroyed , and thousands of acres of fa r mla n d were eroded .

San Francisco River, Eagle Creek, and Bonita Creek. --San
Francisco River , the main tributary of the Gila River above San Carlos
Reservoir, heads at altitudes above 9,000 ft near Alpine, Ar-iz . , and flows
eastward into New Mexico, southward to Glenwood, N. Mex., and then
westward int o Arizona. The flood of December 18 , 1978, was outstanding
only in the lower part of the basin. Near Rese rve , N . Mex., the
December peak was only 3,390 ft 3/ s , whereas the November peak was
11,800 ft3/s . The December flood was the second highest since about 1917
at Alma, N. Mex ., and downstream points and was exceeded on ly by the
f lood of October 20, 1972. The December flood on Eagle Cree k , wh ich
heads in the mountains west of the San Francisco River, is t he h ighes t
during the per iod of record that began in 1944 and may be t he highest
since at least 1916. Bonita Creek was extremely high, but the discharge
was not measured .

Overflow and minor f lood damage occurred along the San
Franc isco River near Alma , Pleasanton , and Glenwood , N. Mex., where
levees , ir ri g a ti on ditches, and fences were damaged . Some fi e ld s near the
community of Blue , Ariz., we r e silted over to a depth of 3 ft. Roads
were damaged along the San Fr a nci s co and Blue Rivers . Residents of Blue
were iso lated for 5 days ( Ge r a ld K. Colmer , Apache-Sitgreaves National
Forest, written commun . , 1979).

Most of the damage occurred in Clifton, Ariz . , which occupies a
narrow f lood plain between steep cliffs along the San Francisco River .
About 20 homes in Patterson Addition on t he north s ide of C Iifton and 22
bus inesses in downtown C lifton were flooded. Roads , sewer lines ,
utiIities , and the rai Iroad were damaged. About 1, 500 of t he 5,100
residents were evacuated. The peak stage in December 1978 was lower
than that in October 1972 . Stages of the two floods d iffered by 0 . 8 ft in
Patterson Addition and 1 . 0 ft at the stream-gaging station at t he south
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end of town. The 1978 stage on the shoreward side of floodwalls in north
Clifton was 3.5 ft lower than in 1972. Floodwall heights were increased
after the 1972 flood, and this was a significant factor in reducing the
stage in north Clifton in 1978. Water, however, did reach the area behind
the walls through drains and other small openings.

The flood caused little change in the channel of the San
Francisco River. Discharge measurements made at the stream-gaging
station on the h ighway bridge near the south edge of town show a scour
of a few tenths of a foot, which was not enough to greatly affect the stage
of the December flood. The cross section of the river channel near the
bridge in central Clifton has been measured several times. The bed of the
channel changed little between 1917 and 1973 (B. N. Aldridge and Otto
Moosburner, U.S. Geological Survey, written commun., 1973), and it is
unlikely that a major change occurred in 1978.

Safford Valley. --The crests of December 18 from San Francisco
River, Eagle Creek, and Bonita Creek reached the ·Gila River almost simul­
taneously and combined to produce a peak discharge of about 100 ,000 ft3/s
(fig. 6). The peak discharge was the highest since 1916, at the head of
Safford Valley. The crest at the head of Safford Valley occurred about
2.5 hours after the crest on the San Francisco River at Clifton. Twenty
hours later the peak from the headwaters of the Gila River became super­
imposed on the recession of the earlier peak; the discharge at the head of
Safford Valley during the second crest was 88,000 ft3 /s. Each crest
inundated large parts of the valley near Safford (U. S. Army Corps of
Engineers, 1980; pl. 6). Little Hollywood, a small community of 51 families
that borders the Gila River 2 mi east of Safford, was damaged severely.
The 30-year-old community had been severely damaged in 1965, 1967, and
1972 (Aldridge, 1970; Condes de la Torre, 1972; Courier Publishing
Company, 1972; U.S. Army Corps of Engineers, 1973; and Burkham 1976).
As much as 6 ft of floodwater swirled through Little Hollywood, lifted
houses from their foundations, and carried away personal belongings that
were later found scattered throughout the area. Highway bridges at
Solomon, Safford, Pima, Thatcher, Cork, and Bylas were destroyed or
damaged leaving 400 families on the north side of the river isolated and
without phone service or electricity. Major agricultural damage occurred
throughout the valley as the flooding r iver eroded massive areas of
farmland and destroyed fences, ir r ig a t io n ditches, crops, and cattle.
Deposits of as much as 7 ft of silt were left in places. Although the flood
occurred la t e in the normal harvest season, about 25 percent of the cotton
crop was still in the fields because wet ground after the November storms
had delayed the harvest. The flood caused the complete loss of the
unharvested crops within the overflow areas.

During the flood of December 1978 , peak discharges of 2,000 to
5,000 ft 3 /s occurred on small streams that drain the eastern and northern
slopes of the Pinaleno Mountains south of Safford where previous maximum
discharges had been a few hundred cubic feet per second. The peak
discharges of Deadman and Marijilda Creeks near Safford were more than
500 ( ft3/s)/mi2 , which were the highest measured in the report area. Late
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Figure 6. - -D i scharge of the San Francisco River at Cl ifton and Gila
River at gaging stations between San Francisco River and San
Carlos Reservoir, December 18-22, 1978.
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December 18, water began leaking through an 18-foot-long crack in the
earthen dam on Graveyard Wash 2 mi south of Safford. Fear that the dam
might give way caused 2,000 people to be evacuated. Another leak was
found on December 19; both leaks were repaired, and the dam held. Local
sources expressed the opinion that the entire community of Safford would
have been engulfed by 6 ft of water if the dam had failed ( U. S. Army
Corps of Engineers, 1980).

Comparison of the December flood to past floods. --From gag ing­
station data, newspaper articles, historical documents, photographs, and
local interviews, Aldridge and Moosburner (U. S. Geological Survey,
written commun., 1973) developed a record of the highest floods on the
San Francisco River at Clifton, Ariz ., since the town was settled in 1870.
From that record, it can be established that the f lood of December 1978 on
the San Francisco River at Clifton is the seventh highest since 1870; the
highest flood was in December 1906.

The comparison of the floods of December 1978 to other floods
cannot be so well established on the Gila River. Lippincott (1900, p. 34)
stated, "The greatest rise so far recorded on the Gila River [near
Florence] occurred on the 22d of February 1891. Considerable evidence
was obtained that no such flood has occurred since a date many years
before the advent of the white man [about 1870]. Irrigating ditches
supposed to be extremely old were overflowed and destroyed. Lands were
overflowed that had retained no evidence of any previous inundation. II

Lippincott also stated that the peak discharge near Florence during the
1891 flood was computed to be 102,566 ft3/s. All subsequent studies
indicate this to be a reasonable value. Some authors have attempted to
transfer the data from Florence to the Safford Valley, but the long travel
dis tance-e-mor-e than 130 mi-arid a large intervening drainage area of about
10,000 mi2 make such a transfer questionable.

The u.S. Army Corps of Engineers (1914) stated, "Since ...
[Lippincott, 1900] one greater flood is known to have occurred, that of
1905. . .. During the present in v es t ig at ion , lodged driftwood was found
at San Carlos several hundred feet upstream from the proposed dam site at
an elevation 26 ft above low water in the river along side, which indicates
a flow of possibly as much as 150,000 ft 3 /s at the point." The quotation
is assumed to refer to the flood of November 1905, although Murphy and
others (1 906) briefly describe the destructive nature of the floods in
January and February 1905 but fail to mention the November flood. Other
evidence indicates that the discharge in November was considerably greater
than in January and February . Burkham (1970) explained that the
November flood did less damage than the earlier floods because the channel
had been widened and deepened by the earlier floods. Although the
estimate of 150 ,000 ft 3 /s for the flood of November 1905 has been carried
through literature, the U. S. Army Corps of Engineers (1945, p. 55)
questioned the value and stated that it was probably high. Present
knowledge ind icates that the discharge may have been closer to
100,000 ft3 /S.
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Olmstead (1919) mentioned the floods of 1833, 1869, 1884, and
1916. Sources of information for the 1833 and 1869 floods were a tribal
calendar of the Pima Indians and an elderly Indian who observed the floods
near Sacaton. The Indian described the 1833 f lood as the max imum he had
seen. If the Indian's comparison of the 1833 f lood to other floods was
accurate and his statement was made in 1917 as inf e r r ed by Olms t ead , then
the 1833 flood is still t h e max imum known near Sacaton. Noth ing is known
about the 1833 and 1869 floods in the Safford Val ley or at s ites f a r t h e r
upstream. The highest known f lood on the San Francisco River at Cl ifton ,
which occurred in December 1906, probably caused a high flood in Safford
Valley; but neither U. S. Army Corps of Engineers ( 1914) or Olmstead
(1 919 ) mentioned it; however, that flood was discussed in a later report
(U.S. Army Corps of Engineers, 1945).

The U.S . Army Corps of Engineers ( 1945 , p. 52 ) d iscussed
other Gila River basin floods that occurred in 1862 and 1880 and stated
that the 1884 fl ood was equa l to t hos e of 1891 , 1905, 1906, and 1916. In
t h e same report ( a p p e n di x 5, p. 60 ) , a subsequent rank ing of fl ood s on
t h e Gila River near Solomonsv ille ( now So lomon ) placed t h e 1884 f lood
below the f lood of October 1916 and seventh in the list of peaks f r om 1884
to 1945. The six highest peaks in descending order of magnitude are
those of February 1891, November 1905, December 1906, January 1916 ,
February 1905, and October 1916 . The ranking contradicts the statement
by the U.S. Army Corps of Engineers (1914) that the 1905 flood exceeded
the 1891 flood. The flood shown for February 1905 probably occurred in
January 1905 because in most of the Gila River basin the f lood in January
was higher than the flood in February. Otherwise , the ran king appears to
be the most reasonable of any postulated.

In a la t e r report the U.S. Army Corps of Engineers ( 1962)
stated that the five major floods up to that t ime-1884, 1891, 1905, 1906,
and 1916-were equal, but did not state where the peaks were compared . '
Although the 1884 flood was large on the Salt River and may have been
comparable to the large floods in parts of the Gila River basin ,
considerable doubt exists whether it was among the highest floods in the
Safford Valley . The source of that flood cannot be identified. Burkham
( 1970 ) added the floods of 1889, 1895 , and 1896 to the list of outstanding
h is t o r ic floods but in f e r s that these floods were le s s severe than the floods
of 1891, 1905, 1906 , and 1916. Although actual d ischarges fo r early floods
on the Gila River are unknown , the peak discharges during at le a s t f ou r
f lood s since 1861-February 1891 , November 1905 , December 1906, January
1916- p r ob a b ly were either approximately equal to, or greater t h a n, the
peak of December 1978 at the head of Safford Valley.

The flood history for the Gila River upstream from the San
Francisco River is documented by gaging-station records s ince 1911 . Litt le
is known about floods before 1911 except t h at la r g e floods r e ported ly
occurred on the Gila River at Gila , N. Mex., in November 1905 and
December 1906 ( U. S. Geological Survey , 1980a) and at Gila Hot Springs ,
N. Mex. , in t h e spring of 1907 ( D. Campbell , r es id en t, ora l commun . ,
1980). The t h r ee highest f lood s me as ured at Gila River near C lifton s ince
1911 , in descending order of magnitude, occurred in December 1978,
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October 1972 , and September 1941. Before 1972 , t h e 1941 flood was
reported t o be the h ighest s ince e ither 1891 ( Pa t t erson and Somers , 1966)
or 1881 ( U . S . Geological Survey, 1954). Throughout mos t of t h e r each
f r om Gila Hot Springs to the San Francisco River , the fl ood in December
1978 was several feet higher than the floods in 1941 and 1972 . The flood
in 1978, therefore, is the highest since at least 1891 at the gaging station
near C lifto n and is probably the highest in that period at all points
between Gila Hot Springs and t h e San Franc isco River. A strong
possibi lity ex ists that t h e fl ood in December 1978 is t h e h ighest in a muc h
longe r ti me span .

Data are not available for the flood in February 1891 upstream
f r om the San Francisco River. Mr. Campbell stated that the f irst major
f lood after developmen t of Gila Hot Springs in the mid- 1880's occurred in
th e spring of 1907, wh ich in di c a t e s that the f lood s of 1891 , 1905, a nd 190 6
did not extend that far east. Mr. Campbell stated th a t the storm of
December 1906 deposi ted snow but did not cause f loodi n g at Gila Hot
Spr ings. The 1907· fl ood is not mentioned in accounts of f looding in t h e
downstream valleys, although Mr. Campbell said that t h e 1907 f lood was
a lmost as h igh as the 1941 flood at Gila Hot Springs.

Olmstead (1 919) estimated a peak discharge of 11 0 , 000 ft3/S fo r
the f lood on September 5, 1897, in Bear Creek , a la r g e tr ibutary that
en ters t h e Gila River near C liff, N. Mex. , but does not d iscuss the effect
of t hi s f lood on t he Gila River . No other documentat ion of that f lood was
found . If t h is flood did occur , it must have dimin ished in magn itude
before reaching the valleys near Virden , N. Mex. , and Duncan , Ariz.

T r av e lti me of Floods

Traveltime must be considered in developing mathematical models
for f lood - wa r n in g systems . Upstream from the San Francisco River , the
fl ood of December 1978 moved down the Gila River f as t e r than the smaller
fl ood of November 1978. In Nov emb e r the f lood crests a t Gila River n e a r
Clifton, Ar iz . , occ ur r ed 17 ho u r s after t h e correspond ing crest at Gila
River below Blue Creek , n ea r Vi r d en, N. Mex. , and 30 hours after the
c res t near Gi la , N. Mex . The corresponding t ime s dur ing the December
f lood are 11 and 21 hours , respectively . The rapid movemen t of the
December f lood prompted a study of traveltimes during pas t floods .
Recorder charts fo r t h e highest floods from 1940 to 1980 were examined .
Most fl ood even ts have compl ex h ydrographs that show several crests; the
n um ber an d magnitu d e of c rests depend on th e sou rces of fl ood runoff .
Freq uen t ly , c rests or ig inate bet ween gag ing s tat ions , a nd c res ts t h at pass
an upst ream site are obscu red by tri b u t a r y inflow before r ea chi n g
downstream s ites . The complex h ydrographs dictate t hat traveltime be
computed from a s t udy of in d iv id u a l c rests ( t a b le s 4 and 5 ) . Traveltime
cannot be computed from the ti me of occu r rence fo r peaks above a desig­
n ate d b ase such as those p ub lis hed annua lly b y t h e Geo log ica l Su rvey .
Th e pu b lis hed time is for th e hi gh est in a ser ies of c rests. Seldom is t h e
s ame c res t th e hig he s t at a ll gag ing stat ions. T ab les 4 and 5 in clud e all
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crests for each storm period during which a discharge exceeded one of the
following: (1) 10,000 ft 3 /s at Gila River near Clifton, Ariz. i (2) 15,000
ft3/s at San Francisco River at Clifton, Ariz .; or (3) 20,000 ft3/s at Gila
River at head of Safford Valley near Solomon, Ariz. Flood crests that
originated in the Gila River upstream from San Francisco River are shown
in table 4. Peaks that originated in the San Francisco River, Eagle
Creek, or Bonita Creek are shown in table 5. Each crest was traced
downstream on the Gila River or San Francisco River from the originating
point until the crest can no longer be identified as an individual peak on
the hydrograph.

On the Gila River upstream from the San Francisco River ,
traveltime is a function of the discharge (fig. 7). Traveltime from the
Redrock gaging station to Duncan averages about 5 hours for discharges
of 40,000 to 50,000 ft 3 /s and about 14 hours for discharges of about
10,000 ft 3 / s .

The first peak through Safford Valley generally is the result of
a peak from San Francisco River, Eagle Creek , or Bonita Creek.
Traveltime from San Francisco River at Clifton to Safford is about 8 to 10
hours, but a crest that includes a large inflow from Eagle and Bonita
Creeks may occur at Safford in as little as 5 hours after the crest at
Clifton. Crests from Eagle and Bonita Creeks generally reach the Gila
River about 3 hours earlier than those from the San Francisco River. The
traveltime from Clifton to Safford is approximately the same for all
discharges . The traveltime from Clifton to Safford is equally divided
between the reach upstream from the head of Safford Valley and the reach
downstream and is 4 to 5 hours in each reach.

Crests on the San Francisco River at Clifton, Ariz., generally
result from crests that originate in Blue River and occur 2 to 4 hours
after the crest at Blue River near Clifton. The peaks at Clifton generally
occur before the peaks of San Francisco River at Glenwood, N. Mex .
Peaks that pass Glenwood either cause a secondary crest at Clifton or are
lost in the recession from the earlier crest. The two-crest pattern
occurred on the San Francisco River at Clifton during the floods of
November 24-25, 1978, and January 17-18, 1979 . During each event, one
crest originated in the Blue River and a later one originated upstream from
Blue River. The first crest occurred 2 to 4 hours after the crest at the
gaging station at Blue River near Clifton , Ariz. The second crest
occurred 7 to 8 hours after the crest of the San Francisco River at A/ma ,
N. Mex., and about 4 hours after the crest of San Francisco River at
Glenwood, N. Mex. The single-crest pattern occurred December 18 as
crests from Blue River and the San Francisco River combined.

Gila River Basin from Coolidge Dam to Salt River

Four peaks that occurred at the Gila River near Kelvin gaging
station from November 1978 to January 1979 originated in the San Pedro
River and in small streams that are tributary to the Gila River downstream
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Figure 7. - -Relation between peak discharge at Gila River near
Redrock, N. Mex. , and traveltime to Duncan, Ariz .
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f r om Coolidge Dam. No water was released f r om Coolidge Dam except for
le a kag e until February 1979 . Flood peaks occurred in t h e San Pedro and
Santa Cruz River bas ins on November 24-25 and December 18- 22, 1978,
and January 17-18 and January 25-26 , 1979 . An add it ional peak occurred
December 31, 1978 , in the Santa Cruz River bas in . Peak discharges
during November 1978 to March 1979 on the San Pedro River upstream from
Aravaipa Creek and on the Santa Cruz River upstream f rom Ri llito Creek
were large for winter floods but were much smaller than past summer
floods caused by tropical or convective storms.

On Aravaipa Creek and Rillito Creek, 20- to 40- year floods
occurred December 18, 1978. On each individual tributary of the San
Pedro River and Rillito Creek, runoff occurred as a single sharp crest
that followed intense rain on the morning of December 18. In places the
entry points of the tributaries to the main streams are separated by
several mi les. The traveltime between the tributaries and downstream
locations caused multiple crests to develop on the major streams . The
multiple crests were especially evident in the record for the San Pedro
River near Redington .

On Arava ipa Creek 6 mi above the mouth, the flood of
December 1978 is the highest in the period of record that began in 1965
and probably is t h e second highest in the 20th century. The h ighest
f lood occurred in 1920 . ' Residents liv ing near the mouth of Aravaipa Creek
d isagreed whether the 1967 f lood or the 1978 flood was h igher at that point
( Ra y Jordan, Arizona Department of Transportation, wr itten commun.,
1980) .

The flows of the San Pedro River and Aravaipa Creek joined to
cause two crests of long duration on the San Pedro River downstream from
the. confluence . The peak discharge at the mouth of the San Pedro is the
highest since 1940 . The long-duration flow. below Aravaipa Creek caused
severe erosional damage. Large sections of flood plain were washed away ,
and several new channels developed.

At Gila River near Kelvin, 17 mi downstream from the San Pedro
River, the peak discharge of 27,000 ft 3 /s in December 1978 is about equal
to peak discharges in December 1965 and December 1967. In places the
stage was much higher than those for the earlier floods because the river
channel was constricted by vegetation that grew after 1967 . Riverside ,
Ariz. , which is on the Gila River 16 mi downstream from t h e San Pedro
River , was f looded with several f ee t of water.

On the Santa Cruz River upstream from Rillito Creek, the flood
of December 18 , 1978 , was the third highest winter f lood in a per iod of
record that began in 1905 and was exceeded on ly b y t h e peaks of
December 1914 and December 1967. The f lood of December 18 wa s not
except ional, however , in relat ion to the overall peak record. The peak
was exceeded b y several peaks that occurred in August , September , and
October of past y ea r s . The h ighest peaks in at least 25 years on
tributaries that drain to Rillito Creek f r om t h e Santa Catalina and Rincon
Mountains occurred December 18, 1978. Records are not adequate ,
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however , to def ine the exact period . Sab ino Cree k reached the hi gh est
s tage in a per iod of r ecord that began in 1933. Rillito Creek , whi ch had
t he hi g h es t peak d ischarge s ince 1929, eroded la r g e sections of bank nea r
Tucson and f lood ed at leas t one subdivision . Flow f r om Rillito Creek
combined with flows f rom a few minor tributaries to produce a peak of
18,800 ft3 /s on the Santa Cruz River at Cortaro. The only higher peak
dur ing t h e period. of record that began in 1940 was in October 1977
( Ald ri d g e and Eychaner , 1982) . A second c rest of 18, 200 ft3/S occur red
on t h e Santa Cruz Rive r at Cortaro when the peak that passed the gag ing
s ta t ion at Tucson was superimposed on t h e r eces si on of t h e peak f r om
Rill ito Creek . Hig h f lows continued fo r most of t he day on December 18.
The 1- d a y mean discha rge of the Santa Cruz River at Cortaro was
14, 500 ft 3/s , which exceeded the previous maximum 1- d a y mean d ischarge
of 12, 600 ft3 /S in October 1977 .

As the f lood s of December 1978 moved downstream a long t he Gila
and Santa Cruz Rivers, the peak discharges we re greatly reduced through
attenuation and infiltration. Peak d ischarges were delayed b y the lon g
traveltime from the source of the flooding to the confluence of the Gila and
Santa Cruz Rivers. Neither stream contributed significantly to flooding
below the Salt River. Peak discharges above the confluence near Laveen
were 9 ,720 ft3/s in the Gila River and 4 , 120 ft3/S in t he Santa Cruz
River. The Santa Cruz River in u n d ated h u n d r ed s of acres near Red Rock
and Chuichu . Wat e r was h igh enough to f low out into the channel that t he
Santa Cruz River followed before it was diverted in t o Greene Cana l about
1900. Feedlots between Stanfield and Casa Grande were flooded , and
erosional damage occurred near Casa Grande and Maricopa.

Another large peak occurred on the San Pedro and Santa Cruz
Rivers on January 17- 18 , 1979 . On the San Pedro River upstream f rom
Aravaipa Creek , t h e January fl ood was t h e highest winter peak since at
leas t 1916 . High f lows continued on the Santa Cruz River and Rillito
Creek throuqh March 1979. After several weeks of flow , riverbanks
became saturated and extensive ban k scour occurred, especially near
Marana where a large section of flood plain was eroded by the Santa Cruz
River . Eros ion was stopped when hundreds of car bodies were anchored
a long t he ban k .

Salt River Basin and Gila River Basin Downstream f r om Salt River

Th e sources of floodi n g in the lowe r r eac he s of the Gila River
are the Sa lt and Aqua Fri a Rivers . In t he Salt River basin above
Rooseve lt Lake, th e number of pea ks between Nov embe r 1978 and March
1979 depended on the a lt itude of the basin . Only t h e peak of December 18
occurred in bas ins above 7 ,500 ft; t h e number of peaks was greater at
lower altitudes . In t he Verde and Agua Fria River basins, the number of
peaks was a f u n ct ion of both altitude and location. Peaks occurred at one
or more s ta t ions in t he Sa lt , Ve r d e, or Agua Fria River basins on
November 11- 12 and 24- 25 ; December 18-1 9 and 31, 1978; J a n ua ry 17-18 ;
Februa r y 11 and 15; Ma r ch 8- 9, 20-21, and 28-29 , 1979 . T he hi gh est
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peaks occurred November 24- 25 and December 18-1 9 , 1978, and Janua ry
17 -1 8 and March 28-29 , 1979. Pea ks of record occurred on January 17 -18,
1979, on Cher ry and T onto C reeks .

Seve re f loodi n g occurred in Phoen ix and s uburban areas on
December 18 , 1978, and January 17 and March 29 , 1979, wh e n inflow t o
r es e r v o ir s exceeded t h e unfilled s torage capacities . More t h a n half of t h e
monetary damage t h a t resulted f r om the fl ood of December 197 8 occurred
along the Salt and Agua Fria Rivers . The effects of f lood s on the Sa lt
and Agua Fria Rivers extended to the mouth of the Gila River .

Upstream from Reservoirs, December 18 - 20 , 1978

The large amount of prec ip itation on a moderate snow cover on
December 18 , 1978, was accentuated in t h e Sal t River bas in because of t he
la r g e amoun t of h igh -al t itude dra inage t h a t contr ibu tes to the Sa lt River.
About 16 percent of t h e Sa lt River bas in above Rooseve lt La ke is above
8, 000 f t ( S ch uma n n , 1982 ). T he wa r m r ai n that fell t o a ltitudes of
11, 000 ft on December 18 me lted an un known amoun t of s now th a t had been
deposi ted by ear lier s torms .

Pea ks of r eco r d occurred on Blac k River , Big Bon ito Creek, and
White River in t h e Sa lt River bas in and on We s t Clear Cree k in t h e Ve r d e
River basin. The le n g t h of record a t t h e s e s tations, how ev er, is le s s
t h a n 25 y e a r s, and the probab ilit y is h igh t h at la r g e r fl ood s occu r red in
t h e early part of t h e 20t h century. At lon g - t e r m gagi ng s tations, fo u r or
five h igher discharges have occurred since 1890 .

An unusual aspect of the December flood is t h e uni form distr ibu­
ti on of runoff from the Salt River bas in above t h e reservoir system .
Discharges of 15 to 45 (ft 3 / s )/mi2 we r e reco rded at gaging s tations
throughout t h e Salt River bas in upstream from Roosevelt Dam; whereas,
during other floods in the past 25 years, runoff came f rom on ly pa rt of
t h e bas in. For e xample, in March 197 8 , runoff came almost entirel y f r om
altitudes of 5 ,OOO ·to 7,000 ft. Runoff dur ing the flood of December 1978
wa s d istributed le s s uniforml y in the Verd e Rive r . Low peak discharges
occurred in th e Verde River bas in upstream f r om Oak C reek . Hig h pea k
d ischarges occurred in Oak, Wet Beaver , and West C lear Cree ks .
Moderate peak d ischarges occurred in t h e East Ve r d e River and tr ibutar ies
t o the Verde River downstream from t h e East Ve r d e River. Unit
d ischa rges in th e Ve r d e Rive r bas in r anged from le s s t h a n 1 (ft 3 / s ) / mi2

o n Vol u n t ee r Can yon t o mo r e t h a n 250 (ft3 /s) /mi 2 on s ma ll wa t ershed s in
the Beaver Creek wa ters hed .

Th e max imum rate of u n g ag e d inflow to Rooseve lt Lake dur ing
th e December fl ood wa s es t imated as 35 , 000 ft 3 / s. The p e a k r a t e of infl ow
t o t h e lake was 152,000 ft 3 / s ( U . S. Arm y Corps of Engi neers , 1980 ) ,
wh ic h is p robabl y t h e second h ig h est since s to rage began in 191 0 a nd wa s
exceeded in March 1978 .
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A hig h volume of r u n off occur red during the fl ood. The l - d ay
v olu me is t h e s econ d h ig hest s ince at lea s t 1905 at Verde River be low
T a n g le Creek , near Hors eshoe Dam and t hi r d highest s ince at leas t 1913 a t
Sal t River nea r Rooseve lt and Tonto Creek above Gun Creek, near
Roosevelt. The 3-day volumes were t h ir d highest on Tonto Creek , fourth
h ighest on Salt River, and f ift h highest on Verde River. The total volume
of inf low to the reservoirs , gaged plus ungaged , duri ng the 3 h ighest
d ays of t h e fl ood wa s about 425, 000 acre-ft into the Sa lt River system and
250 ,000 acre -ft into t h e Ve r d e River s ystem. T he u nfil le d capacities
p reced ing t h e f lood were 330 ,000 acre- f t a nd 67, 000 acre- ft , r e s p ec tively.
T hese vo lumes of inflow in December could have been reta ined in t h e
reservoirs during about 8 out of 9 yea r s on the Sa lt River and 2 out of 3
y ea r s on t h e Verde River .

T h e fl ood h ydrographs fo r s tations a long the Black River
upstream from t h e p u mp ing s tation near Po int of Pines e xhib it a t yp ica l
downst ream p rogress ion of t h e fl ood wave (fig. 8 ) . The crest at Blac k
River above pump ing plant , near Morenci occurred about 11 ho u r s afte r
t h e crest at Black River near Maver ick. Downstream from the pump ing
plant, the crest occurred more or less concurrently at all stations on t h e
Black and Salt Rivers . In some reaches of t h e channel, t h e crest
occu rred at a downstream s tat ion earl ier t h a n a t an upstream station.
T hi s pattern is typi cal of fl ood s in t he Sal t River because la r g e amou n ts of
t r ib utary inflow enter t he r iv e r between each pa ir of gag ing stations .

In contrast the pea k on t h e Verde River occurred progressively
la t e r as the flood wave moved downstream from t h e gaging station near
Clarkda le t o th e gag ing s tation below Tangle Creek (fig . 9 ). The ti me
between peaks at var ious s ta t ions probab ly equa ls t h e travel t ime between
the stat ions . Trav eltimes al o n g t h e Ve rde Rive r from t h e s t atio n n ear
C la r kda le are 7 ho u r s t o Ca mp Ve rde , 12 hou rs to East Ve r d e River , and
13 hou r s t o Tang le C reek . . Peak d ischarge at Verde River near Paulden
occurred 7 ho u r s after the peak at Verde River near Clarkdale because
water that reached the Paulden station was delayed by a circuitous route
from sou rce areas and b y storage in Sullivan Lake.

Th e pea k discharg e a t Ag ua Fr ia River ne a r Mayer wa s abou t 35
pe r cen t greate r th an the previous max imum d u ri n g the pe r iod of r ecord
that occu r red duri n g th e La bo r Day fl ood of 197 0 ( Roe ske and ot hers,
1978). The la r g e s t amount of runoff came from the Bradshaw Mountains
where rain fall of 8.3 in. was reported at Crown King . The Black Hills ,
wh ich a re a long t h e eas t s ide of t he bas in , contr ibuted a small amount of
ru noff. Three s ma ll U. S . Fo res t Se rv ice r e s ea r ch wat e r s h e d s ( Min g u s A ,
B , a nd C ) in this a r ea , each of wh ic h dra in les s th an 0 . 1 mi2 , h a d pea k
unit discharg e s of on ly a fe w c ub ic f eet per s econd per square mile . A
larg e part of the Agu a Fr ia Riv e r bas in bet ween the Bradshaw Mo u ntain s
a n d the Black Hills r ec ei v ed less t h a n 3 in . of r a in dur ing the storm
period and p robably did not contr ibu te much runoff. Downstream f rom the
Maye r gagi n g s t a ti on, la rg e amoun ts of runoff came from B lack Canyon
C reek and tr ibuta ri es t o Lake Pl easant. A local r esid en t sta ted that t he
p ea k s tage of Black Can yon Creek, abou t 1 mi a bove th e mouth, wa s t h e
s ec on d hi gh est sinc e h e mov ed th e r e in 1958 a n d wa s 0.8 ft lowe r than th e
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stage in 1970. Five people drowned in the Agua Fria River when the
bridge on Interstate Highway 17 at Black Canyon City was destroyed by
floodwaters.

Downstream from Reservoirs, December 18-23 , 1978

Severe flooding occurred December 18-19 along the Salt and
Agua Fria Rivers through Phoeni x and neighboring cities when water was
released from Stewart Mountain Dam on the Salt River, Bartlett Dam on the
Verde River, and Waddell Dam on the Agua Fria River at rates of 51,000,
75,800, and 59,900 ft3 / s , respectively. Releases from the Salt and Verde
River reservoirs and tributary inflow produced a peak discharge of
126,000 ft3 js on the Salt River at Jointhead Dam in Phoenix, which was
about equal to that in March 1978. Peak discharges in March 1978 and
December 1978 were the highest s ince 1920 . Higher d ischarges that have
occurred on the Salt River at Jointhead Dam are listed below :

Date

February 19, 1891 .
February 23-24, 1891 .
November 27 , 1905 .
February 16, 1980 .

Discharge, in cubic
feet per second

267 , 000
300,000

>200 , 000
170,000

Without the storage provided by upstream reservoirs, the peak discharge
in December 1978 would have been about 234,000 ft3 /s.

Less than 800 ft 3/s was released from e ither Bartlett Dam or
Stewart Mountain Dam until about 0800 hours December 18 (fig . 10 ) . The
main release of water began about 1000 hours at Bartlett Dam and 1200
hours at Stewart Mounta in Dam . The main release of water reached
Jointhead Dam at Phoeni x at 1800 hours December 18 and Gillespie Dam at
0200 hours December 20. The crest passed Granite Reef Dam about 1500

. hours 'Dece mb e r 19, Jointhead Dam at 2300 hours, and Gillespie Dam at
1400 hours December 20 .

The peak discharge of 59,900 ft3 /s released from Waddell Dam on
the Agua Fria River was nearly four times the previous max imum of
16,300 ft3 /s released in March 1978 . The peak discharge of December 1978
remained nearly constant as the flow moved downstream to the gaging
station at EI Mirage where a slope-area measurement indicated a discharge
of 58,200 ft 3/s . The discharge decreased to 29 ,300 ft 3/ s at t h e gaging
stat ion near Avondale, which is 3 mi upstream from the mouth . Larger
fl ood s occurred on the Agua Fr ia River in 1891 , 1916 , 1917 , 1919 , and
1980 . The highest discharge on the Agua Fria River at Waddell Dam was
about 105 ,000 ft3 /s in January 1916 and November 1919 . The peak
discharge at Gila River below Gillespie Dam on December 20 , 1978 , was
125 , 000 ft 3/s , wh ic h at the time was the highest s ince records began in
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1921. Larger floods occurred at this site in February 1891, November
1905, January 1916, and February 1980.

During the flood, the Salt River was as much as 6,000 ft wide,
and the Gila River downstream from the Salt River was as much as
14,000 ft wide. The two rivers cut all but three of the north-south
streets in Phoenix and its suburbs. The bridges that were destroyed had
just been rebuilt after the March 1978 flood. The area that was inundated
by the December flood was mapped by the U. S. Army Corps of Engineers
(1979) and was about the same area inundated by the flood of March 1978.
The Salt River destroyed sanitary landfills and sewage-interceptor lines.
Several hundred feet of runway at the Phoenix Sky Harbor Airport was
washed out, but operations continued at a near-normal rate. Three
persons drowned in the Salt River.

The Agua Fria River damaged two small unplatted subdivisions in
the rural area northwest of Phoenix and enlarged its channel throughout
most of its length. The area inundated by the Agua Fria River was
approximately equal to that inundated in 1980 and mapped by Thomsen
(1980). Although the discharge was larger in 1989 than in 1978, the
inundation was less in some places in 1980 because the channel was
enlarged and cleaned by flows in January and March 1979.

Several commercial enterprises along the Salt, Agua Fria, and
Gila Rivers including an auto-wrecking yard and tire-recycling plant were
damaged. Seventeen sand- and gravel-processing facilities along the Salt
River, nine along the Agua Fria, and one along the Gila River were
damaged. Downstream from the Salt River, large areas of farmland along
the Gila River were inundated, and several dairies and feedlots were
damaged. The flood damaged the land that had not been damaged in March
1978 and cut an extensive number of new channels th rough the farmland.
Irrigation ditches, fences, equipment, wells, pumps, and crops were
damaged throughout the reach from the Salt River to Painted Rock Dam .
The subdivisions of Allenville and Holly Acres, which were being rebuilt
after being devastated in March 1978, were devastated again by flow from
the Gila River.

Postflood Reservoir Storage and Releases and Streamflow Depletion

A few thousand cubic feet per second were released from both
Stewart Mountain Dam on the Salt River and Bartlett Dam on the Verde
River through December 29, when the releases were reduced to a few
hundred cubic feet per second for each dam . On December 29, the
unfilled storage was about 200,000 and 39,000 acre-ft in the Salt and
Verde River reservoir systems, respectively. Between December 29, 1978,
and January 16, 1979, daily mean discharges of as much as 5,780 and
2,920 ft3 /s were released from Stewart Mountain and Bartlett Dams,
respectively. Storage in the reservoirs was held nearly constant during
the first half of January. The maximum variation in contents of either
system during that time was about 10,000 acre-ft.

I I
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Floodflows from Tonto Creek and a local ized area upstream f r om
Rooseve lt Lake on January 16-1 7, 1979, rapidly increas e d the s torage in
t h e reservoir s ystem on the Salt River . The unfi lled s torage capacity of
200 ,000 acre-ft that had been established before January 16 wa s in s u ffi ­
cient to contain the 380,000 acre-ft of inflow that occurred on January 17 ,
1979, and water was again released to the Salt River. The peak discharge
of 65,000 ft3 / s of Salt River below Stewart Mountain Dam was the maximum
since t h e dam wa s constructed in 1930 . The peak discharge on J an ua r y 17
may have been exceeded in 1916 when a da ily mean discharge of 50 , 000
ft 3 / s wa s released from Roosevelt Dam . The release f r om Ba rtlett Dam
dur ing the peak of January 1979 was 26,400 ft 3 /s. The peak of Salt River
at Jointhead Dam in Phoeni x was 85,100 ft3/s . The January f lood on the
Salt River washed out temporary repairs that had been made after the
f lood of December 1978 and caused a pier of the Interstate 10 bridge to
settle . T h e bridge was one of three bridges that r emai n ed in use after
t h e December fl ood .

Preflood storage levels were re-established with in a f ew da ys
after the January flood. Reservoirs were drawn down dur ing late January
and early February by continuous release of a few thousand cubic feet per
second. Gradual filling occurred during late February and most of March
as t h e flood potentia l decreased and reservoirs reached a near ly f u ll
cond it iol")-l,708 ,OOO acre-ft in the Salt River system and 302 ,000 acre-ft in
the Verde River system-just before the March 28 storm . The unfilled
capacities were 47 ,000 acre-ft in the Salt River system and 7,000 acre-ft in
the Verde River system. Peak d ischarges of March 28 on the Salt River
and Tonto Creek combined to cause a peak in flow to Roosevelt Lake of
about 55,000 ft3 /S. The max imum release from Stewart Mounta in Dam of
48 ,600 ft 3/ s in comb ination with the release f r om Bartlett Dam produced a

' p ea k of 67 ,400 ft3/s in Phoenix.

Following the March storm, the Salt River and Verde River
reservoirs were again drawn down for a period of 1 week on the Verde
River system and slightly more than 2 weeks on the Salt River system ,
after wh ich the reservoirs were allowed to fill . The Verde River system
r eac h ed it s max imum storage level on April 15 , and the Salt River system
reached a max imum level on May 30. Water flowed over Granite Reef Dam
on most days f r om December 18, 1978, through June 1979. Reservoir
storage dropped gradually during the rema inder of the water-use season.

Lake Pleasant above Waddell Dam on the Agua Fria River filled
dur ing the December f lood and remained essent ially f u ll through March
1979 . The max imum unfilled capacity from December 18, 1978 , through
Apr il 30 , 197 9 , was 6 ,000 acre-ft. Lake Pleasant was f u ll when the f lood s
of J a n uary 17 and March 28 occur red. These f lood s passed through the
reservoir without being reduced. Although water sp illed over the
d iversion dam below Waddell Dam almost continuously f r om December 18,
1978, through April 30 , 1979 , water reached the mouth of the Agua Fria
River on ly on December 18-22, January 16- 21, and March 29-31. A peak
of 24 ,600 ft3 / S r eac h ed t h e mouth of t he Ag ua Fr ia River on January 17 ,
1979.
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The volume of water released from Stewart Mountain and Bartlett
·Dams from December 1978 through June 1979 was 3 ,108,700 acre-ft . About
672,000 acre-ft was diverted upstream from Gran ite Reef Dam, and more
than 2.4 million acre-ft was wasted to the Salt River below Granite Reef
Dam. Gaged inflow from other sources between Granite Reef and Gillespie
Dams was 424 ,900 acre-ft ( t a b le 6), and the unmeasured in f low may have
been on the order of several tens of thousands of acre-feet. The volume
of water reaching Gillespie Dam was 2,764,100 acre-ft.

The flood runoff was stored in Painted Rock Reservoir for con­
trolled release , wh ich began on December 22 , 1978 . Water reached the
Gi la River near Mohawk gaging station on January 2, 1979 , and reached
the mouth of the Gila River on January 18 , 1979. Storage in Painted Rock
Reservoir increased more than 1 million acre-ft in December 1978 and
January 1979 and reached a maximum of about 1 .85 million acre-ft in April
1979. Outflow from the reservoir began to exceed inflow in May 1979, and
the reservoir was gradually drawn down until J a n ua r y 28 , 1980. The

Table 6 .--Measured inflow and outflow to the reach from St ewa r t Mountaih
Dam on the Salt River to Gillespie Dam on the Gila River, December
1978 to June 1979

Station
number

09479500
09489000
09502000
09510000
09510200
09513970
09517000
09517500

09519500

Station name

INFLOW

Gila River near Laveen .
Santa Cruz River near Laveen .
Salt River below Stewart Mountain Dam .
Verde River below Bartlett Dam .
Sycamore Creek near Fort McDowell .
Agua Fria River at Avondale .
Hassayampa River near Arlington .
Centennial Wash near Arlington .
City of Phoenix sewage effuent .

Tota 1 .

OUTFLOW

City of Phoeni x diversions .
Canals at Granite Reef Dam .
Buckeye Irrigation Canal .
Canals at Gi llespie Dam .
Gila River below Gillespie Dam .

Total

Measured i nfl ow
and outflow , in

acre-feet

134 ,800
45 ,700

2,139,000
969,700
78,400
72 ,400
6,400

400
86,800

3,533,600

19,400
653, 000

39,300
32,700

2,731 ,400

3,475,800

I I
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maximum re lease rate from Painted Rock Dam was 3,340 ft3 /s . The volume
of water rel eased from Painted Rock Dam f r om Nov ember 1978 to January
1980 was 2, 226 ,500 ac r e- ft ; about 774,600 acre -ft or nearly 35 percent was
lost to evaporation and infiltration. The volumes of streamflow for Gila
River below Pa int ed Rock Dam to th e mouth of the Gila River are shown in
tabl e 7.

MONETARY DAMAGE

A com pl ete ta b ulation of damage ca u s ed by the f lood s of
Novembe r 1978 t hroug h Ma r ch 1979 has not bee n compi led. Detail ed
d amag e an alyses for the flood of Decembe r 1978 were prepared only
for parts of the flood-affected area. Damage from the floods of November
1978 and January and March 1979 has not been id e n t if ied separately.

Emergency expenditures and loans made as a result of the flood
of December 1978 in Arizona we r e t ab ul ated by th e Arizona Emergency
Se r vices (written co mmun . , 1980) and t h e U. S. Ar my Corps of Engi neers
( 1979) . Th e two tabulations show totals of $134 mill ion .and $132 million,
respectively , but differ drastically in categories used and in dollar values
assigned to common categories. Some duplication is possible, and damage
was not as sessed in some areas . The true amount of damage will never be
known but is probably between $150 million an d $200 million.

Table 7. - -Streamflow at gaging stations and inflow, diversions, and losses
between gaging stations , in acre-feet, Painted Rock Dam to mouth of
Gila River , November 1978 to January 1980

[Volume, in ac re- f ee t ]

Station Station Streamflow In flow Diversion Lossnumber name

09519800 Gila River below
Painted Rock
Dam ........ . ... . 2,226,500 ------- - ------ - - - - - --

09520360 Gila River near
Mohawk... .... ... 1 ,795,300 -- - - --- - - - - - -- 431,200

09520500 Gi 1a River near
Dome...... ..... . 1,579,000 - - - - - - - 177,600 138,700

09520700 Gila River near
mouth . . . . . . . . . . . 1 ,436,300 262 , 000 -- - --- - 204,700

Total los s . .. . .. . . . . . . . . . .. ... . . ... . ... ... . . .... .. . . . . 774 ,600

1At Norton Siphon 1 mi downstream from stat ion 09520360 .

2Re t ur n flow from Colorado River diversions.
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The U.S. Army Corps of Engineers ( 1979 , 1980 ) tabulated
damage caused by the December f lood in Maricopa County and selected
outlying areas that include Winslow on Little Colorado River , Will iams on
Cataract Creek, the Gila River basin above San Carlos Reservo ir , and
along the Gila River near Gila Bend, Ar iz . , ( t a b le 8) . The t a b u la tion s
show $51.8 million in damage in Maricopa County of which $20 . 5 million or
40 percent was damage to roads and bridges or traffic delay because of
the damage.

The outlying areas assessed by the U. S. Army Corps of
En'gineers (1979, 1980) sustained $39 . 8 million in damage. Si xty-three
percent, or $25.2 million, was to agricultural lands, crops, and equipment.
The authors were able to obtain information on damage in a few other
localities . The U.S. Soil Conservation Service (written commun., 1980)
estimated $2.8 million damage along the Santa Cruz River and its
distributaries downstream from the community of Redrock, Ariz. Damage
in the Wellton-Mohawk Irr igation and Drainage District was estimated at
$3.4 million ( Ar izo n a Water Commission, 1980 ). The damage primarily
involved losses to crops, farmland and improvements, bridge repairs, and
increased transportation costs . An expense of $505,000 was incurred by
the Yuma County Highway Department for maintenance of Gila River
crossings from July 1979 to February 1980 ( Mr . Fortney , Yuma County
Highway Department , oral commun ., 1980 ). About $250 ,000 was spent by
the U. S. Bureau of Reclamation for r iprap along the Gila River from Dome
to its confluence with the Colorado River ( Ha r o ld Pritchart , U.S. Bureau
of Reclamation, oral commun., 1980 ) . Large a reas where damage has not
been assessed include the San Pedro River bas in, the Gila River between
Winkelman and the Salt River, Santa Cruz River basin upstream from
Redrock, and all the mountain drainages in the Little Colorado and Gila
River basins in Arizona.

EFFECTS OF THE FLOODS ON GROUND-WATER LEVELS

In some areas the rise in ground-water level that accompanied
the flood was a benefit. In the Wellton-Mohawk and South Gila Valleys ,
however, rises in water levels damaged irrigation projects along the Gila
River. More than 2,600 acres of cropland were taken out of production
because of waterlogging. In those areas where waterlogging occurred,
water was pumped to keep water leve ls low enough for growing crops .

For purposes of publishing ground-water data , the U . S .
Geological Survey d iv ided Arizona in t o separate ground-water areas ( U. S .
Geolog ical Survey, 1980b ). Se lected wells in each area are measured
annually. In wells along major f lood p la ins where flood ing occurred , the
ground-water lev e l rose substantially between 1978 and 1980 ( t a b le 9 ).
Tab le 9 shows net r ises between annual measurements and does not accou nt
fo r in t e r v e n in g declines. The measurements in 1978 were made before the
flood of March 1978; measurements in 1979 we r e made after the flood of
December 1978 but before the end of the high-water period in March 1979 .
Only annual measurements made by the U. S. Geological Survey are shown
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Outly ing areas i n Arizona and west-central New Mex ico?

IDamage i n Ma ricopa County downstream from reservoirs on Salt, Verde ,
and Agua Fr ia Rivers .

2Damage in Gila River bas i n above San Carlos Reservoir i n eastern
Ari zona and west-ce nt ral New Mexico; Wi ns l ow and Wi l liams i n northern
Arizona ; and Gila Bend in southwestern Ari zona.

7,124 ,000
2,756,000

2,588,000

$25,197,000

2,175 ,000

10,000

$1,000

387,000
95, 000

4,000

$487,000 $39,850,000

25,000

$447,000

137,000

$609 ,000

2,037 ,000

10,000

6,737,000
2 ,636,000

2 ,584,000

Type of property Property Income Emer gency Tota ldamage losses cos ts

Maricopa County!

Agricultural . .. . .... . $3, 829, 000 $1 ,808 ,000 $56, 000 $5,693 ,000

Commerc ial . .. ... . . .. . 1,396 ,000 703,000 26,000 2,125 ,000

Industr ia l :
Sand and grave l ... . 3,098 ,000 1,930, 000 215, 000 5,243 ,000
Other . . .... ... .... . 797,000 359,000 10,000 1, 166,000

Pub l ic:
Roads and bridges .. 8 ,009,000 12,016,000 485,000 20,510 ,000
Other .. .. . .... ... .. 12,519 ,000 1,056 ,000 847,000 14,422,000

Residentia l . . .. . . . . . . 2,486,000 81,000 30,000 2,597,000

Tota l . ... .. . ... . $32 ,134, 000 $17,953 ,000 $1, 669,000 $51,756,000

Table 8.--Summary of property damage and other costs associated with the
fl ood of Decembe r 1978 in Maricopa Co unty', Ari z. , and se 1ected
outly ing areas

[Data from U.S . Army Corps of Enginee rs , 1979, 1980]

Ag r icultural $24 , 750, 000

Total $38, 754 , 000

Comme rcial .

Industrial .

Res idential .

Public :
Roads and br i dges . .
Other .

I
I
I
I
I
I·

I
I
I
I
I
I
I
I
I
I
I
I
I
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in table 9. In some irrigation districts, water levels were measured in
many additional wells. Water levels rose an average of 22ft between
January 1978 and April 1979 in 183 wells near Phoenix . Much of the rise
was due to the below-average pumping during periods of surplus surface
water. Only part of the rise was due to recharge . Records from water­
level recorders in wells along the Salt River showed rises of as much as
80 ft from December 1978 to June 1979 (fig . 11 ) . Ground-water levels
rose 6 ft under about 200 acres downstream from Dome and 2 ft or more
under about 4,000 acres in valleys near the mouth of the Gila River.

STREAMFLOW DATA AT GAGING STATIONS AND MISCELLANEOUS
MEASURING SITES

Explanation of Data

The detailed flood information given in this report for gaging
stations and miscellaneous sites is in addition to that published in the
regular annual reports of the Geological Survey . The sites are numbered
consecutively in downstream order, and the numbers identify the locations
in plate 1 . The permanent station numbers for the gaging stations corre­
spond to those used and explained in the annual report "Water Resources
Data for Arizona" (U.S. Geological Survey, 1980a ) . Records of stage and
discharge at gaging stations, contents of reservoirs and reservoir systems,
and peak discharges at miscellaneous sites are g iven.

Summary of Flood Stages and Discharges

Maximum stages and d ischarges at continuous-recording stations,
crest-stage stations, and miscellaneous sites are summarized in table 10.
The first column under "maximum previously known" shows the period of
known floods prior to November 1978. The period does not necessar ily
correspond to that in which continuous records of discharge were
obtained; where available , records of historical floods are included, and
overlapping time periods may be shown. The next three columns give data
for the ma ximum known discharge and gage height. Separate listings are
given for stations where the maximum discharge and gage height did not
occur concurrentl y . Separate listings also are given for per iods that have
different degrees of regulation. The last four columns present data for
the ma ximum discharge, November 1978 to March 1979.

I T
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[Inc ludes only annual measurements by U.S. Geo log ica l Survey]

2Incl udes Gil a Ri ver below Ke lv in exc l udi ng Queen Cree k.

Table 9.--Rises in ground-water levels in the Gila River basin
in Arizona, 1978-80

9.7

9.5

38.9

12.0

32.0

16.6

62.2

15.3

1979-80

7. 4

3.6

. 9

4.3

81. 5

56.6

21. 9

27.5

72.7
10. 6

5. 2

36.6

19.5

28.7

48.4

1.6
127. 4

Maximum r i se , in f eet

1978-79

24 21

6 4
24 22

3 2

23 10

37 19

5 2
4 4
5 3
5 5

7.6 44
6 5
2 1

13 7
13 8

7 5
7 6

19 11
23 17
18 17
12 6
11 8
10 5
14 9
12 12

Number of wells

In which
Measured water

level rose

Beards 1ey .

Texas Hill t o Dome. .. . .

Queen Creek .

1Anoma l ous r i se ; most r ises l es s th an 12 feet.

Ground-water area

Phoenix .

Duncan bas in .
Safford basin .
San Car los Reservoir

to Kelvin .
Upper San Pedro

River basin .
Lower San Pedro

River bas i n .
Upper Santa Cruz

River basin .
Lower Santa Cruz

River bas i n-' .
Upper Verde River .
Agua Fria bas in .
Salt River Vall ey:

Tempe .

Buckeye" .

Gila Bend bas in 3 .

Gi la River Dra inage:
Painted Roc k t o

Texas Hi l l . .

3Ri ses of 1978- 79 i nclude effect of March 1978 f l ood. Measur ement s
of 1980 made prior to Febr uary 1980 flood.
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T. bl . 10. - -SulTr.'o4 ry of flOOd sta ges and discha rge s

M~ximum previoUSl y k nown Ma ximum Nov ember 197 8 to March 1919
l ocat ion

Draina gen um b e r S ta t io n
sho..... n on n umee r-

St r-eem and place o f d e te nn in at ion a r e a Gag e Discharge Gage Discharge Recur re nce

pla te 1 ( mi2 ) Pe ri o d Year hei g h t ( f " / . ) D a t e h e ig h t (r" /. ) in te rv a l
(t ,) (t tl (year s)

09390500 S how l ow Cr e e k n ear Lak eside , Ar iz . 68 .6 1953 -78 1971 9 .5 3 5 ,45 0 12-18- 78 9 . 16 S.SSO '8
093 92000 Sho w Low C r ee k below Ja q u es Dam , 73.0 l 1 9 41 ~S3 1952 29 . 9 6 , 250 12-18-78 34 , 410 20

n e a r- Sho w Low , Ari .l . "' 953 · 78 1971 2 , 500
09 39 3500 S ilv e r C re e k n eer- Snow ll a ke , Ar iz . 886 1929 -78 1940 212 . 37 11 , 000 12-19-78 15 . 33 7,7 00
09394500 Littl e Col ora do Ri ve r at woodruf f . Ar iz . 58 , 100 1916-19 1916 2 12. 7 (0) 12-19-78 22 . 9 9 ,3 20

71929 · 78 1940 2 13 . 4S 13, 000
09396100 Puer co Riv er ne ar Chambe r s , Ariz . 2 , 160 1971-78 1971 9 .65 17, 800 12- 18- 78 37 . 99 ' 13 ,8 00
09397000 Lit t te c ere - ac e Ri ver at H Olb r oo k , Ar iz . 511 , 300 1870- 1978 1923 60 ,0 00 12-19-78 12 .40 ( 0)
09397300 Lilli e Co lo rad o Riv e r n e a r Jo~eph Cit y , Ar iz . 512 ,200 1971- 78 1974 6 .90 20, 600 12- 19 -78 7 .6 4 25 , 400 14
09397500 Crtev e ton C r-ee « b e lo w Wildcat Canyon , 275 1929-78 1952 18 .2 19 , 800 12- 18 -78 18 . 25 919 ,900 20

ned r Wins low , Ari z .
09398000 C tre v e tc n C re~ k near WinSl OW, Ariz . 794 1915 · 19 1952 19 . 8 25 ,30 0 12-19 - 78 24 . 46 ' 33 , 600 70

1929 -7 8
10 09398500 Cle ar Cre e k be lo w Will ow Cre e k , 321 1947- 78 1952 21.5 16 ,4 00 12- 18-78 22 .32 f11 19 , 700 18

ne a r win sl ow , Ari Z.
11 09399000 Cle a r Cr ee k ne a r Win slow , A r IZ. 607 1929- 78 1929 18 .1 50 ,000 12- 19-78 16.67 936 , 300 55
12 09 399400 Jac ks Cenvcn Cr e e k nea r Wins low , Ar iz . 280 1970- 75 1972 13 .50 2 ,6 00 12- 18- 78 16. 98 4 ,6 00
,3 09 400000 li tt le Co lo rado Riv e r n e a r Winslow, Ari z . 516, 60 0 1978 12-20 -7 8 57 ,6 00 90
14 09 402000 Litt le Co lora do Riv e r n e a r Came ron , A r iz . 526 , 500 1870- 1978 1923 120 ,000 12-23- 78 17 .36 17 ,8 00 25
15 09430500 Gi la Riv e r ne ar Gi la, N . Mex . 1, 864 1927-78 19 41 17 .2 25 ,4 00 12- 18 -7 8 12.5 32. 400 >100
16 09430600 Mogollon Cr e e k ne ar C liff , N . Mex . 69 .0 1967 - 78 1967 13 .7 10 , 800 12-18 - 78 12. 4 10 ,1 00 16
17 09430900 DlJck C re e k a t Cl iff , N . Mex . 228 1957- 78 1967 11 .09 6 , 900 12-18 - 78 9 . 36 5 , 800 6
18 09 431500 Gil a River near Redrock , N . Me x . 2, 829 1912- 78 1941 31 40, 000 12- 19-78 34 . 1 46, 600 .>100
19 09432000 Gild Riv e r bel o w Blu e Cr e e k , n e ar Vir d en, N . Me x . . 3, 203 1892 -1 978 1941 25 . 78 41,700 12- 19 - 78 29 . 0 58, 700 >100
20 09 437200 Me :w. ic an Ca n yo n at Virden . N . Me x . 3 .40 1968- 78 ( 10 )

21 09 442000 Gi la Rive r near Clift on , Ar iz . 4 , 0 10 1892- 78 1972 18 . 7 33, 000 12- 19 -7 8 23. 80 57, 000 >100
22 0 9 4426 30 Mail Ho llow near l u na , N . Me x . 4. 20 1970-7 8 1972 3 . 90 ( 11 ) 11- 24-7 8 3. 05 66 3
23 09 44266 Q Tr ou t Cre e k a t Lun a , N . Me x . 31. 9 1954- 78 1972 4 .47 2 , 250 11 ·24 - 78 3. 07 720 10
24 09 442 680 Sa n Fr,ulc is co Ri .... e r- near Re ser....e , N . MellO . 350 1959- 78 1972 27 .47 11, 900 11-25 - 78 9 . 40 11 , 600 > ' 00
25 09 442695 Neg ro Canyo n cit Ar agon , N . Mex. 9 . 62 1958- 78 1959 ' 1.60 5 , 200 11-24 - 78 1. 48 230 3
26 09 01 012 740 Tu la rosa River nea r- Re serv e , N . Me x . 426 1956 -78 1956 2 , 280 11 ·24 · 78 6 . 22 850 7
27 09 44 3000 5. n Franc isco Ri .... er ne a r Alma , N . MellO . 1, 54 6 190 4 - 14 197Z 18. 16 30, 600 12-18-78 15 . 84 24 , 500 16

1927 -7 8
28 09444000 Sa n Fr anCISco River nea r Gren wccc , N . Mex . 1,653 1927-78 1972 16 . 61 24 , 000 12 -18 · 78 15 . 60 20 ,500 24
29 09 444 100 Camp be ll Bl ue Cre ek n e a r Alpine , Ar iz . " 11.6 1958- 78 '972 5 . 50 341 12-1 8- 78 4 . 92 255 10
30 09 4401200 B lue River ne a r Cli f to n , Ar iz . 506 1870- 1978 1972 22 . 56 30,000 11- 24 - 78 17 .1 14 , 700 12
31 09 444400 Ch as e Cre e k n e a r Clift on , Ari z . 1. 37 1963-78 1964 13 .9 600 ( 13 ) 7. 59 72 4
32 09 444500 San Fr an cisc o River at Clif ton , Ar iz . 2 , 766 1870-1 978 1906 370 , 000 12-1 9 - 78 16. 0 56 ,000 33
33 09 447000 Eagle C re ek eocv e pump ing plant, nea r Mo renc i . Ar iz . 613 1932- 78 1965 12 .8 21,000 12- 18 - 78 12 .5 24,500 50
34 0944850 0 Gila Ri.... er at head o f Sa ffo rd Va lley , n ea r Sol omo n, Ar iz:. 7 , 896 1906 - 78 1916 215 . 89 100 , 000 12- 19-78 14 . 40 100 , 000 90
35 09 457000 Sa n Simon River n e e r- SOlomo n , Ar iz . 2, 192 1880·1978 1931 19 .0 27 ,5 00 1· 17 - 79 7. 20 727 1
36 094580 50 Mar i,i lda Wash ne a r S a ffo r d , Ar iz . 10 .9 1971-7 8 1977 5 .1 0 883 12- 18- 78 6 .8 5 , 770
37 09 458200 Deadma n C re ek ne ar Sa ff o rd , Ar iz . 4 . 78 1966 -76 1972 3.45 119 12-18- 78 2 , 760
38 09466500 Gi la Ri.... er- at Ca lva , Ari z . 11 , 4 70 1906-78 1916 100 ,000 12-19 -78 15 . 20 100 , 000 90
39 09467120 Sa lt Cr eek ne ar Pe rido t , Ar iz . 35 .2 1964- 78 1972 19 .56 3 ,2 00 12- 18 - 78 18 .1 7 2 , 200 7
40 09468 300 Se v e nmile Was h Tr ib ut ar y near Glo be , Ari z . . 83 1933- 78 526 12- 18-78 9 . 47 640 25
41 09468500 Sa n Ca rl os Riv e r near Pe r ido t , Ar iz. 1,027 1929 -78 1941 11. 4 40 ,6 00 11- 25- 78 13.07 .... ..__.. -

12-18- 78 22 ,500 11
42 094 69000 San Ca rlos Re se rvoi r at Coolidge Dam, Ariz . 12 , 886 1928-78 1973 2 ,704 . 67 14 8 43 , 300 3- 31- 79 2 , 717 . 16 141 , 0 30 , 000
43 09469 500 Gila Ri ver below COOlid g e Dam , Ariz . 12 , 886 1914- 28 1916 130 ,0 00 3-29 -79 4 .84 1,460

41928- 78 1952 4 .64 1 ,350
44 09 470000 Gila Ri v er at Winkelman , Ariz . IS13 ,268 1932- 78 1944 18 . 4 55 ,0 00 12-18 - 78 14 .3 0 9 , 520
45 09 4720 00 San Pedro River near Redington , A riz . 2,939 1906- 78 1926 29 . 0 90 ,000 1-18 - 79 15 .2 1 10,800

Se e foo tno te s at e nd of ta ble .
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Tabh l O.- -SullII'Id.ry of flood stages and dt scharq es-e-Cont t nued

Maximum prev iou sl y kno wn Maximum No vem ber 1978 to March 1979
Loca ti on Drainagen umbe r S ta t io n

s ho wn on nu mber
St ream and p lac e of d et e rmin at ion area G ag e Dis ch arge

Gag e Disch arge
Rec u rre nce

pla te 1
( mj2) Period Ye a r h ei g h t ( ft l /s )

Dat e he igh t
(ft J / 5 )

in te rval
( ft ) ( ft ) ( y e a rs)

36 09 372 100 Pec k Can yo n Tr ibu ta ry near Red ington, Ariz . 8 .0 2 1967- 78 1972 9 . 25 4 , 340 12- 19- 78 7 . 07 36 I
37 09 37 3000 A ravai pa C r ee k n ea r M am moth , A r i z . 541 1931- 78 1967 14 . 2S 15 , 300 12- 18-7 8 14 . 4 16 , 200 25
38 09373500 San Pe d ro Riv e r a t win ke lman , Ariz . 4 ,47 1 1906-78 1926 lIiSS, OOO 12- 18- 78 14 .41 18 , 000 8
39 09 47 3600 T am O 'S h a n t e r Wash nea r Ha y d e n , A r iz. 4 .3 7 1 963 ~ 78 1974 14 . 28 1,5 70 12- 18-78 8 . 07 230 1
50 09373000 Gi la R iv er at Ke lv in . Ari z . 15 18 , 0 11 19 11-28 1916 19 . 5 132 , 000 12- 19-78 25 ,3 0 27 ,000 8

· ' 926 · 78 1930 12 .6 32 ,8 00
51 0937860 0 Que e n Cr e e k T r ib ut a r y 3 at Whi tl ow Da m , Ariz . 0 . 37 1966- 78 1966 7.5 5 280 12- 18 - 78 3 . 70 50 1
52 0937950 0 G ila Riv e r n e a r La vee n , Ar iz . 1520 , 6 15 1930- 78 1941 11, 900 12 -21 - 78 10 .20 9,720 25

1965 10 . 08 --- .- ------
53 09382000 Sa n ra C r uz Riv e r a t Co n t in e n ta l, Ari z . 1, 662 1936- 78 1977 16 . 7 26 ,500 12-18 - 78 10 .0 16 , 000 20
53 0938 2500 Sa nt a C r u z Riv er a t T u cson , Ar iz . 2 ,222 1892- 78 1977 21.8 23 ,7 00 12-1 9 - 78 14 .1 13 , 500 16
55 09383000 Tucso n Ar ro y o at Vin e Avenue , T u c s on , Ar iz . 8 . 2 1940 - 78 1961 10 . 35 5 , 000 12- 18 - 78 5 . 35 334 1
56 09383100 r enqu e Ve rd e C re e k n ea r T u c s on . Ari z . 33 . 0 1959- 78 1967 5 . 14 3 , 080 12- 18 - 78 5 .7 1 4 , 100 12
57 Agua Ca lie n te Was h n e a r Tu cson, A riz . 39 .0 1978 ---- - - - -- ~ - 12-1 8- 78 3, 440 10
58 0948 ·WQO Sabino C r e e k n ea r Tu cson . Ari z . 35 . 5 1932- 78 19 70 10 . 21 7,7 30 12-18- 78 11 . 76 7 ,40 0 37
59 09384200 B e a r C re e k nea r Tu c so n . Ariz . 16 .3 1959 -78 1965 3 . 90 1,1 50 12-1 8 - 78 5 .> 0 1 ,3 00 11
60 0948 4500 Ta nq u e Verd e C ree k a t Tu c s on , Ari z . 219 1940-45 , 1965 7.8 9 12 , 200 12- 18 - 78 7 .3 3 12 , 700 75

1966- 78
6 1 09 48 45 10 v e n ta n e Ca nyon Wa sh nea r Tu c s on . Ari z . 6 . 46 1965- 78 1965 11 . 34 260 12- 18 - 78 14. 55 233 6
62 09385 350 Pa n tan o Wa s h (a t Broad way B lvd . ) at Tu c so n , Ar iz . 599 1 7 1930 . 78 1958 27 .5 0 20 ,0 00 12- 18 - 78 1 , 530 2
63 09386000 R ill ito C re e k near Tucson , Ari z . 918 1907- 78 1929 24 . 0 24 ,00 0 12- 18- 78 16 , 400 22
64 09 486300 C an ad a d e l Oro near Tucson, Ar iz . 250 17 1950 . 78 1959 17 , 000 11- 25- 78 3 . 90 1,380 I

65 09 486500 S e r ue c r-u z Riv e r at Co rt a ro. Ar i.z . 3 .5 03 1936- 78 1977 15 . 6 23 , 000 12 -1 8 - 78 14 .4 2 18 . 800 20
66 09389000 Sa n ta C ru z Riv e r ne a r Lav een , Ar iz . 8 , 581 1930- 78 1962 17 . 50 9 , 200 12- 22- 78 16 . 11 4 , 120 10
67 09 389075 Ea s t Fo r k B lac k R iv e r n e a r Alp ine, Ar iz . 111 1968- 78 1972 28 . 04 3 , 720 12-18 - 78 4 . 98 2 , 270
68 09489 0 76 Burro Mounta in We ir near S p r Ing e rv ill e , A r-i z . 1.14 1960- 78 1972 1. 78 18 12- 18 -7 8 1. 23 7 . 3
69 09 489078 We st Fo r k Bla c k R iver nea r Alp in e . Ar iz . 54 .1 1968 - 78 1972 5 .90 2 ,0 50 12- 18- 78 4 . 58 1,1 50
70 09 38908 6 Be a v e r- C re e k rte a r- Alp in e . Ar iz . 59 . 1 1968 - 78 1972 2 , 390 12- 18-78 5 . 36 1. 750
71 09489 089 He ife r B ranch near Alpine . Ar iz . 3. 8 1967- 78 19 72 158 12 - 18- 78 6 . 75 67 .5
72 09389 100 B lac k River nea r Mave ri c k , Ar iz. 315 1962 - 78 1972 8 . 99 11 , 100 12- 18 - 78 8 .7 3 10, 300 50
73 09389200 Pe c be t e C r ee k a t Ma v e ri c k , Ariz . 14 . 8 1957- 78 1973 4 . 36 323 12- 18- 78 4 . 23 223 9
73 0948950 0 Bla c k River be low p u mpi ng pl ant, 560 1953- 78 1972 18 . 0 17 , 900 12- 19- 78 14 . 8 12 , 400 25

ne a r Poi nt o f Pi n e s . Ari z .
75 09489 700 Bi g Bo n i to C re e k near Fo r t Ap ac he . Ar iz . 119 1957- 78 1978 1 8 9 . 09 -- - - - - - - - - - 1Z- 18 -78 9 . 04 4 . 5 10 75

1978 2 , 870
76 0939050 0 B tac k Riv e r n e a r Fo r t Ap ec n e , A r iz . 1, 232 1912-78 1916 1 9 50 , 000 12- 18- 78 23 .0 5 30 , 200 22
77 09391000 North For k White Riv e r nea r Mc Nary , Ariz . 66 1945- 78 1946 5 . 36 1, 290 12- 18 - 78 ~ . 8Z 1 , 060 13
78 0939240 0 Eas t Fork Whi te R iv e r near Fort Apac h e , Ari z . 38 . 8 1957- 78 1967 3 . 63 758 12- 18- 78 3 . 62 751 20
79 09493000 Wh it e Riv t!r near Fort Ap ac h e , Ariz . 632 1957- 78 1971 13 . 8 8, 670 12-18 - 78 15 . 71 14,6 00 > 100
80 09 496500 C a r r izo C re e k n ea r S h o w Lo w , Ar iz . 339 195 1- 78 1965 213 . 0 23 ,000 12-1 8 - 78 15 . 1 19 . 400 20
81 09397500 Sa lt R iv e r n e ar Ctu- vs o t i !e , Ar iz . 2 ,8 49 1906- 78 1916 18 73 ,00 0 12- 18 w 78 17 . 35 70 , 400 35
82 09397800 Ci becu e C reek n e a r c tu-vsout e , Ari z . 295 1959 - 78 1977 17 . 3 22, 200 1 2 ~ 1 8 - 7 8 10 . 20 1 ,740 5
83 09397850 C anyon C re e k n e ar Glo b e, Ariz . 316 1975-7 8 1978 18 . 8 21 , 100 12- 18- 78 319 . 4 322 . 700
84 09497980 C h e r r y C r e e k n ear Gtc ne , A r iz . 200 1965- 78 1972 14. 0 8 , 300 1- 17- 79 15 .2 15 , 700 29
85 0939850 0 S alt Ri v er n e ar Roo sev e lt , Ar iz . 4, 306 1906- 78 19-11 117 ,000 12- 19 - 78 29 . 35 95 , 800 25

1978 28 .5 5 -~ -.---- - - -
86 09 398508 Upper Pa r ke r C re e k Watershed near Roosevelt , Ar iz . 12 1. 09 1934 - 78 1935 5 .9 1 270 1· 17 · 79 3 . 63 64 7
87 09498550 wor kma n C re e k nea r Roo seve lt . A r iz . 12 1. 70 1938 - 78 1972 6 . 64 289 12- 18- 78 5 . 78 20 4 15
88 09498870 Rye C ree k n e a r G is e la , A ri z . 122 1963-78 1970 14 . 1 44 , 400 1- 17- 79 6 . 15 5 ,230 3
89 0949890 0 Go ld C re e k nea r Pa y so n . A r-rz • 6 . 44 1963 - 78 1970 11 . 94 2 ,80 0 U n known 6 .7 2 1, 120 8
90 09499000 To n to Cree k ab o ve Gun C re e k. 675 194 0 - 78 19 70 18 . 2 S3 .000 1- 17- 79 17 . 0 6 1. 400 20

n e a r Roose v e lt, Ar-r z .

Se e foo tn o te s d t e nd o f ta b le .



Tabl e lO. · · Sull'm4 ry o f f l ood s tages and d1scharges --C ont 1nued

M~ )( i mum prev iousl y xn c .....n Maximum Nove mb er 1978 to M.Jrch 1979
location

Dra ina g en umb e r Station
sho wn on number Str eam an d place af c etermm ancn area G,age

Discnar-q e
Gag e Discna r-qe Recur renc e

pla te 1 ( mi2 ) Pe ri od Vee.. r h eight ( ft 3 / s ) Da t e h e ight
(f t ' / .)

in te rva l
( f tl ( ft ) ( ye a r s )

91 09500 100 Th re e S ,U" 0 we t er-eoec n e a r Roosev e lt . A r iz . 12 0 . 13 1963-78 1959 4 .33 99 12- 18-78 1. 16 3.7 1
9Z 09500500 S dlt R iv eer d t a oosev en , Ar iz . 5 ,62 4 1888 - 1978 1978 20 155 , 00 0 12 - 19 - 78 21 , 52 , 000
93 09501000 Res e rvoir sys tem on Sal t Rive r . at an d 6 ,2 11 1910- 78 1941 .. .. ... . l 41,764 , 000 3-29 - 79 14 1 , 710 ,000

b elow Rooseve l t D am , Ariz .
94 Fish C r ee k ac c ve Le wi s and Pr an ty C r ee k , 32 .2 1978 . ... . - . . . . . 12-1 8- 78 2,6>0 , 0

ne ar Tor ti lla Fla t . Ari z .
95 Le wi s and Pr an ty Cre e k ne a r Torti lla Fla t, Ar iz . 13 .4 1967 1967 3, 310 12- 18- 78 1, 210
96 0950 1300 Tort i lla Cree k at To rtil l.a Fla t , Ar iz . 24 . 3 1942 -7 8 1971 13 . 23 7, 500 12-18 - 78 10 . 07 4 ,4 00
97 09502000 S alt Ri ve r b e lo w S t ew a r-t Mo un tai n Oem , Ar iz . 6 , 232 ' 1930- 78 1966 22 . 4 51,600 1-18 -7 9 23 . 3 65 , 000
98 09502800 Will iams on Valley Wa s h neae- Pa u lde n, Ar iz . 255 ' 965 - 78 1978 B. 22 7,490 12- 18- 78 7 .2 8 4 , 890
99 0950 3700 Ve rd e River ne ar Pau ld en , Ari z . 2 ,530 1963- 78 1978 9 .66 8, OBO 12-1 9- 78 8 . 78 5 ,7 00

100 0950 3720 He ll Canyon ne a r Will iams , Ari z . 14 . 9 1965- 78 1965 4. 78 1, 080 12- 18- 78 2 . 68 220
1978

' 01 0950375 0 limes tone Ca ny on ne ar Paul den , Ar iz . 14 .5 1969 -7 8 197 1 16 . 51 ' , 100 12-1 8- 78 3 . 62 200 2
' 02 0950380 0 votu n tee r Wash nea r Be llemon t , Ari z . 131 1966 -78 1978 6 . 55 2 , 300 12- 18- 78 3.00 100 1
103 09504000 Ve rd e Riv er ne ar Cla r kd a le , Ari z . 3 ,5 20 191 5·21 , 1920 :1: 19 . 1 50 ,6 00 12- 18- 78 14 . 89 19 , 900 14

1965-78
10' 09504-100 Mund s Can yon Tr ib u ta r y n ea r Sedona , Ar IZ. 1 19 1963-78 1970 11 .10 705 12- 18- 78 7. 17 275 7
105 09504500 Oak Cre e k nea r Cornvi lle , Ar iz . 357 1885-1 978 1938 '23 - - - - - - - - - -- 12-19 - 78 16.00 25 , 100 20

1940 -78 1970 16 . 48 24,700
' 06 09505200 Wet Be aver C re e k near RimrOCk, Ar iz . 111 1961 - 78 1970 12 .4 1 7, 670 12- 18 -78 12 . 38 7, 560
107 09505220 Roc ky Gulch ne ar Rimrock , Ari z . 12 1.40 1959- 78 ' 970 4.9 1 1,550 12- 18-7 8 2 .7 5 166
108 09505 255 Woo ds Can yo n n e a r Mun d s Pa r k, Ariz . 18 .9 196 1· 78 ' 970 7 .9 3, 990 12-1 8-78 7.00 3 , 200
109 09505260 Ba r M Can y on nea r Mu nds Pa r k , A riz . 25 .6 196 1- 78 1970 9 . 35 4 , 100 12-18 - 78 8 .86 4 , 210
110 09505326 Be av e r Creek Watershed No . 15 .25 1962 -7 8 1970 B4 12-18-78 1.85 62

ne ar Mu nds Pa r k , A ri z . "111 09505300 Rattl esnake Canyon n ed r R im roc k , A riz . 24 . 6 1957- 78 1970 11. 50 3, 590 12- 18 - 78 10 .9 4 2 , 850 '0
112 09505350 Dry Beaver- C re ek near- Rimrock, Ar iz . ' 42 1960- 78 1970 14 . 35 26 , 600 12-1 8 - 78 12 . 20 17 ,3 00 10
113 09505550 Ve rd e Riv er bel o w Cemp Ve rd e , Ar iz . 4, 670 1970-7 8 1970 19 .5 43 , 000 12- 19- 78 21. Z1 55 ,000 ZO
114 09505800 Wes t C le ..r Cre e k nea r Cam p Ve rd e . Ar iz . 241 196 4 · 78 1978 10 . 15 13, 800 12-1 8 -78 11.6 22 , 400 20
115 09507980 f ois t Verde Riv e r n eer- Child s, Ar iz . 328 1961-78 1970 219 .2 23, 500 1-17 - 79 13.45 11 ,600 5
116 09508000 Verde Rive r below Eas t Ve rd e Riv e r , ne a r Pine , Ari z. 5 ,6 23 1924-78 1938 24 . 7 110 , 000 12- 19-78 26 .07 79 , 400
117 095083 00 We t BoUom Creek neer- Ch ild S , Ari z . 36 . 4 1967- 78 1978 15 . 66 6, 660 12-18-78 15 . 72 6 , 680 6
118 095085 00 Ve rd e Rive r nerow Ta ng le Cr ee k, 5 ,8 72 1924- 78 1938 19 .0 100 , 000 12- 19 - 78 21. 36 94 ,0 00 22

a bov e Hor se sh oe Dam , Ari z .
119 Deadman Creek nea r Horseshoe Dam, Ari z . 36 . 3 1978 1978 6, 620 12- 18- 78 3,900 , 6

' 20 lime Creek ne ar Horsesh oe Dam , ne a r Ca r-er ree , Ar iz . 41. 9 1978 1978 5,1 80 12 -1 8 -7 8 1, 540 4

'21 Dave npor t C re e k nea r Hors esho e Dam , Ar iz . 25 . 5 1978 1978 5 ,500 12-18-78 3 , 600 '2
' 22 Sh e e p Cr e e k nea r Hor s e sh oe Dam , Ari z . 34 . 2 1978 1978 6 ,6 60 12- 18 -7 8 2,500 12
'23 09509500 Res e rv oi r sys te m on Ve rd e Riv e r a t an d be low 6 , 185 1939 -7 8 1973 u318 , 000 ) - 26 -79 1 4 302 , 100

Hor se shoe Dam . Ar iz .
'24 095 10000 Ve rd e River be lo w Ba r tl e tt Dam , Ari z. 6 ,185 . 1888 -1 939 1891 22 150 . 000 12-' 8 - 78 22 .60 75 ,800

419 39 · 78 1978 25 . 9 101, 000
125 095100BO West For k S y c amo re C reek ne a r S u n f lowe r , Ari z . 9 . 8 1959- 78 1970 9 . 50 3,-180 1- ' 7- 79 5 .60 463
126 09 5 10100 f as t Fo rk Sycamo re C re e k n e a r Su nflower , Ar iz . 4 .4 9 1959- 78 1970 9 . 50 1, 940 12- ' 8 -80 4 . 80 298
127 09510170 Camp Cr ee k nea r Sun flower, Ar iz . 2. 6 1963-78 1978 5 .05 . 02 12- 18 - 78 2. 52 134
128 09510200 Sy c amor e C re e k near- Fo r t McD owell , Ariz . 164 1959- 78 1970 19 .7 24,200 12- 18- 78 ' 0 . 84 9 ,52 0
129 095 11300 Ve rd e Riv e r ne ar- Sc o ttsd al e , Ari z . 6 , 600 1939- 78 1978 18 .3 96 ,000 12- 18- 78 64 ,000
' 30 09512100 Ind ian Bend Wa sh a t Scott s d ale , Ar iz . 62 1922- 78 1972 4. 90 21,000 1-17 · 79 1. 62 252

Se t!' foo tn ot es at e n d of tebte .
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Tabl e lO.- -Sunmary of fl ood stages and dhcharges --'ont tnued

Ma:w.. imum p re v ious ly kno wn Maximum No vemO er 197 8 to Ma rc h 1979
Location

Dr a inagenumOer S ta tion
snown on numbe r-

$ lreolm olnd p lac e o f determina tion area Gag e Di sc h a rg e Ga g e Dis ch ar ge( mi2) Pe ri od Ye a r h eig h t D.H e he ig h tora te 1
( ft )

( ft l / s) ( t tl
( f t l / s )

131 0951 2170 Sa lt Riv e r at Jcir nneao Dam, a t Phoe n ix . Aril . 13 , 500 1870 - 1939 1891 23300 , 000 12-19 - 78 10 .0 5 126 , 000
119 39 - 78 1978 12 . 50 122 , 000

132 095 12300 Cav e Cr ee k n ea r Cave Cr-ee k , Ar iz . . 121 1958-78 1967 8.62 12,400 12- 18 - 78 7 . 34 6 , 900
133 095 12410 Min gu s C we tersne c nea r Presco tt . Ari z . 12 . 07 1958- 78 196 1 1. 74 17 3- 13-79 1. 06 5 .1
134 0951250 0 Agua Fr ia Riv er ne a r Mdyer . Ar iz . 588 1940 - 78 1970 14 .90 19, 800 12-18- 78 14 .3 ' 26 , 700
135 AQua Fr ia Ri v e r- a t B lac k Can yo n Cit y . Ar iz . 845 1978 --- -- --- --- 12 - 18 -7 8 32 .1 00
136 B lac k Ca nyon Cr ee k n e a r Bl ac k Ca n yon Ci ty. A rt z . 238 1957- 78 1970 ( 20&) ----------- 12-1 8 - 78 22 , 300
137 09512700 Agua Fr iel Riv er Tri bu tary No . 2 1.11 1963- 78 1964 19 .5 4 1, 200 12-1 8-78 4. 92 265

ne ar Roc k S p ring s . Ar iz .
138 09512800 Agua Fri a Rive r ne a r Roc k Sp r ings . Ar iz . 1 .130 1970- 78 197 0 25 . 3 40 , 100 12-1 8 - 78 27 .2 52, 800
139 Ca ane C re e k ne ar Cas tl e Hal Spring s , Ariz . 72 . 0 1978 1978 ( " l ---- -- - - --- 12-1 8-78 5 , 780
140a 095 13000 Agua Fri a Riv e r a t (a bove ) Waddell Dam , Ar iz . 1, 459 1891- 19 78 1916 ' 30 105 , 000 12- 18 -7 8 79 ,5 00

1919 233 . 0 (2 6 )
141 095 13500 Lake Pteesan t a t wecrc eu Dam . A riz . 1,4 59 1927-78 19 41 14178 , 500 3-2 8-7 9 170 .92 11161.000

1978 170 . 52 - - - - - - - - -- -
I ~Ob 095 13000 Agud Fri a Rive r at ( b e lo w ) Waddell Dam. A r iz . 1 .4 59 11927- 78 1978 16 ,3 00 12-1 9 - 78 59 ,900
142 095 13650 Aq ua Fr ia River at EI Mir ag e , Ariz . 1,637 1963- 78 1978 7.95 9 ,8 70 12-19 - 78 11 . 70 58 , 400
143 095 13780 New Riv e r nea r Roc k S p r ing s , A riz . 67.3 1960- 78 19 70 13 . 5 18 , 600 3- 28- 79 7 . 09 6 , 530
144 09513800 New Riv e r at New Riv e r . A ri z . 83 .3 1960-78 1970 29 .98 19 , 500 12-18 -7 8 7. 88 5 ,5 60

1972- 78 1978 12 .3 4 -- - - - -- -- - -
1 ~ 5 09513820 Deadman Wa s h near New Riv e r . Ar iz . 11. 1 1959- 78 1959 7.0 1, 850 11- 11- 78 2.77 88
146 095 13835 Now River dt Be ll Road . ne a r Peor ia. A r iz . 187 1960- 78 1967 13 . 5 14,6 00 12- 19 - 78 7 . 61 38, ~ 1 0

147 09513860 Skun k Cr e e k n ea r Pho e n ix . Ari z . 64 .6 1959- 78 1964 11 , 500 1- 18- 79 6 .8 0 600
1970 12 . 24 ----- -- - . --

..8 0 95 139 70 ACJ u d Fri d Riv e r- dl Avcncete , Aril . 2 .0 13 1959 - 78 1'370 11. 21 20 , 600 12 - 1'3- 713 6 .48 29 . JOO
149 0951 4400 Wh it e s pa r A warer-sne c ne a r Pr es-ca ll . Ari z . 12 . 47 1957-78 1978 2 .00 24 12- 18-7 8 1.58 13 .6
150 095 15500 Has s a y.mpa River a t Box cramsi r e , 417 189 1- 1978 1970 34 . 6 58,000 3-2 8-79 11. 50 9 ,6 40

ne ar wi c aen o u r-q , Ar iz .
15 1 095 16500 Has sa ya mp el Rive r ne a r Mor ri s tow n , Ar iz . 774 1921-7 8 1970 19 .0 47, 500 12-18 -7 8 11. 67 9 ,600
152 09517000 Has saya mpa River n e ar- Ar ling ton . Ariz. 1. 470 196 1- 78 . 970 8 .40 39 , 000 11-11 - 78 2 .8 3 3, 300
153 095 17500 Ce n ren rua t we en near Ar-unqrcn , Ariz . 1,8 10 1961 - 78 1961 4 . 70 14 , 500 1-1 7-7 9 3.5 3 818
154 09519500 Gil a Rive r bel ow Gille s p ie Darn, Ar iz . 1S49 . 650 1891 - 19 10 1891 250 ,000 12-20-7 8 17 . 06 '25 ,000

27192 1- 78 1966 16 . 1 -- ---- ---- -
1978 9 2 . 900

155 Pa in ted Ro ck Re s-ervoir a t Painted Rock Da m , Ar iz . 1550 , 9 10 1959- 78 1973 601.25 11439 . 860 ~ - 17 - 79 642 . 35 111 . 8 49 . 000
156 09519800 Gild Ri ..... er c e to w P.. in te d Roc k Dam , Ari Z. 1550 , 9 10 31959 -7 8 1973 10 .29 2,860 2- 9-7 9 10 .5 7 3 . 340
157 09520 360 Gila River ne a r Moh aWk. A r-rz • I S55 , ~30 1973- 78 1973 7. ~4 1, 730 3- 21- 79 2112 .430
158 095205 00 Gil a River nea r- Dome. Ari z . 1557 . 850 1892 -1958 1916 lff200 .000 3-25 -79 282 , 360

27 1959 - 78 1963 16 . 20 3° 4 , 820
159 09520 700 Gila River near mou th . Yum a . Ar iz . IS57 . 950 1975 - 78 1977 757 3-25 -79 211 2 . 0 40

Re(; u rn:n (;e
in t er v al
( 'ye elrs )

18

8
16
50

20

30
2
6

6
2
1

20

IAt Sho w Low , d ra ina g e .. r eel IS 137 mi2 .
l Si l e and d a tum th e n in u se .
3Revis e d .
4Re g ul at e d . .
5 1nc lude s app ro x ima tel y 2. 100 mi2 th dt IS noncontr ibu t in g o f whi c h 790 mi2 is

above Lyman La ke .
tlDischarg e not determin e d bu t is kn o wn to be gre a te r th a n the 25 . 000 ft J/s tha t

occ u r r e d in 19 19 .
" Ptow of th e t.true c ore r -ac e Rive r pa rt ially re gu lat e d by Lyma n Re serv oir smce 1920 .
1'l Disch arg e ep p r-o x un a te tv equa l to tha t a t Jo seph C ity .
9 Fto w pdrt ldll y rcgu l.1lCd .

IONo evid ence of f low du ring flood pe r iod
11Di s cnarq e no t dete rmined .
12Pa r t o f a U .S . Fo re s t Serv ic e war ers ne c p roj ec t . Seve r a l nearb y sta tions a r e no t

incl ud ed.
13Dat e unc e r ta in ; p ro bably De c e mbe r 18 , 1978 .
14Co nt e nt s in ac re -fee t.

ISAn area o f 12 . 886 mi2 above Coo lidge Dam di,d no t con tr ib u te to f lOOd ing d c wn s tr-eem f rom the d am .
I6 Es t ima t e d on ba s is o f record s for San Ped ro at Mammot h and Gil a River ne a r rc etvm.
17Mos t li kely p er-r cc ,
"' Re Sul t o f ba c kwa te r from wa s hed-ou t b r id g e.
19 Es tim a te d on ba s is o f re cords for Sel t Riv e r n e a r On r-vson te .
20 Es tim a te d on ba s is o f f loo d rou ting .
l l Es l ima l e d in f lo w to Rooseve lt l ak e .
22 Es tima te d on baSIS o f re c or d s fo r S a lt River eccve dn d be lo w Ve r de Ri ver .
23Al fo rme r s ta t io n nea r Gra ni te Re e r Dam p ubl ish ed a s Sa lt Riv er ne ar Mc Do ...... e ll .
24Pe a k was 0 . 8 ft h ig he r th an peak a t' Dec e mb e r 1978 .
2SS t.1ge in Mdrch 19 78 ....ClS ap proxi ma [ely eq ua l to [h a t of Decembe r 19 78 .
26 Pro b ab ly excee ded 1916 .
:llS e e "St at ion Dat a" for re g ul at ion .
28Ma x imum d a ily . hi gher dl s ctter-qes oc c u r re d lat er in the ca le n da r ve a r .
29 Ma xi mu m d ai ly .
30 From inflow below Painted Rock Dam . Maxi mum du e to ref e as e fr om da m is 1 , 380 ttl / s in 1973 .
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Data for Indiv idua l Sites

The data for each s ite includes a stat ion description and may
include a table of gage heights and discharges at indicated times during
the rise and recession of the flood peak. The station description contains
info r mat ion on locat io n , drainage area, and type and datum of gage. The
method used t o determine the gage height during t h e f lood per iod and the
def in ition of the stage-d ischarge relat ion are exp la ined. The ma x imu m
stage and ( o r) discharge fo r the fl ood s in November 1978 to March 1979
and for t h e highest previous flood known at each stat ion are given . The
tables of stages and discharges at in d ica t ed times conta in sufficient data t o
define stage and discharge hydrographs , but they are less complete than
the data used to compute the daily mean discharges.
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( 1) 09390500 Show Low Creek near La ke s id e , Ar iz.

Location .-- Lat 34°10 '46" , lon g 109°59'14" , in SWlaNWla sec .14, T.9 N., R .22 E. , Navajo County ,
Hydrologic Un it 15020005 , on left bank 1 mi ( 2 km ) upstream f rom pumping plant on Show
Low Lake 1 . 9 mi ( 3 . 1 km) northwest of Lakes ide , 2 . 2 mi ( 3 . 5 km) upstream from Jaques
Dam , and 6 mi ( 10 km) southeast of Show Low .

Dra in ag e a r ea . u68 .6 mi2 (1 77 . 7 km2 ) .

Gag e - h e ig h t record.uDigital water-stage recorder tape. Altitude of gage is 6,610 ft ( 2 , 015 m) ,
f rom topog raph ic map .

Discharge r eco r d . uStage-d ischarge r el a ti on fo r concrete contro l with V-not c h sharp -crested
we ir exten d ed above 2 , 500 ft 3 /s or 70 . 8 m3 /s on bas is of s lope-a rea measuremen t at gag e
heigh t 9.53 ft ( 2 . 905 m).

Maxima . --November 1978 to March 1979 : Discharge, 5,550 ft 3 /s ( 157 m3 /s ) 1615 hours Dec. 18,
----gage he ig h t, 9 . 16 ft ( 2 . 792 m).

1953 to Octob e r 1978: Discharge , 5 ,450 ft 3 / s ( 154 m3 /s ) December 26 , 1971, gage height ,
9 . 53 ft ( 2. 905 rn) ,

Remarks. --Record ' shows in f low to Show Low Lake. Flow partly regulated b y severa l sma ll
reservoirs , largest of which are Rainbow Lake and Scott Reservoir , combined capacity , 2,400
acre- ft ( 2 . 96 hm 3 ) .

Gage height , in feet, and discharge , in cubic fee t per second, at in di ca t e d t ime , 1978

Hour Gage
Discharge Hour Gage Discharge Hour Gage Dischargeheight height height ,

Dec. 17 Dec. 18-Con. Dec . 19-Con .
1500 2 . 27 19 1500 8.99 5,320 0800 6 .57 2 ,480
1600 2.53 27 1615 9 .16 5,550 1200 5 .64 1 , 630
220 0 3.43 226 1700 9. 04 5 ,390 1800 4 .64 884
2400 3.93 458 1800 8 .98 5 ,310 2400 3 .94 475

Dec. 18 2400 6 .52 2 , 430
0200 4 .55 828 Dec . 19 Dec . 20
04 00 5 .45 1, 480 0200 6 .07 2 ,010 0400 3 .69 351
0800 7.95 4, 000 0400 6. 18 2, 110 1200 3.36 212
1100 9 . 00 5 , 340 0500 6 . 17 2, 100 1900 3 . 41 233
1400 9 .08 5 , 440 0730 6.60 2 ,510 2400 3.24 167

( 2) 09392000 S how Low Creek below Jaques Dam , near Show Low , Ariz.

Loc ation. - - La t 34° 11' 47", lon g 110°00'1 3", in NWla sec . l0 , T .9 S. , R. 22 E., Navajo County ,
Hydrologic Un it 15020005, at Jaques Dam, 3.5 mi ( 5 . 6 km ) northwest of Lakeside, and 4.5 mi
(7 .2 km ) southeast of Show Low.

Dr ai nag e a rea.- -73 . 0 mi2 ( 189 km2 ) .

Gag e - he ig h t r ecord . u Crest s t a g e on ly. Datum of la ke gage is National Geodetic Vertica l Datum
of 1929 .

Discharge record . uS tag e - d ischarge relation for concrete spi IIway extended above 270 ft 3 / s on
basis of wei r computations .
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( 2 ) 09392000 S how Low Creek b e low J a q u e s Dam , near Show Low , Ari z . -Con ti n u e d

Ma xi ma . - -N ovemb e r 1978 - Ma r c h 1979 : Dis charge , 4 ,410 ft 3 /s ( 125 m3 / s ) rev ised , ov e r s p illw a y ;
~ le v e l 6 ,573 .7 f r om f lood ma r k .

1953 to 1978 : Discharge , about 2 ,500 ft 3 / s ( 70. 8 m/s ) , Dec . 26 , 1971 .
1941 t o 1953: Discharge , 6 , 250 ft 3 / s ( 177 m3 / s ) J an . 18, 1952 , a t s ite 5 mi d own stream a t

S h ow Low .

Re ma rks. --Record s h ows re lease f r om S how Low La ke . Flow regu lated b y s eve r al r e s e r v oirs ,
la r g e s t of which are Show Low Lake , completed in 1953 ; Rainbow La k e , compl ete d pr ior to
1941 ; a n d Scott Rese rvoir , comp leted in 1946 ( comb in e d c a p a ci t y, 8 , 80 0 acre - ft o r 10. 9 hm 3 ) .

Total c a p a c ity o f Show Low La ke to s p ill way, 6 ,1 76 ac r e - ft ( 7 . 62 hm 3 ) co n s isti n g of
1 ,070 acre-ft ( 1. 32 hm J ) ; dead storage below elevat ion , 6 ,535 . 0 ft ( 1 , 991 . 87 m), s il l of ou t le t
s t r u c t u r e; a n d 5 ,106 acre-ft ( 6 . 30 hm 3 ) usable 's t o r-aq e between e levation 6 , 535 .0 an d
6 , 57 0 .0 ft ( 1, 991.87 and 2, 002 . 54 rn}, si ll of overflow spillwa y .

( 3 ) 09393500 S ilver Creek near Snowfla ke , Ari z .

Location .--La t 34 °40' 00" , long 110°02'30" , in SW!:i NW!:i sec .29 , T. 15 N . , R . 22 E . , Nav a jo County ,
Hy d r o logi c Uni t 15020005 , on left ban k 6 mi ( 10 km ) u p s t r e am f r om mouth and 11 mi ( 18 km )
n o r t h of Snowflake .

Dra inage a r e a . --886 mi2 ( 2 , 295 km2 ) .

Ga g e -he igh t reco r d . -- C rest sta g e on ly during fl ood per iod .
( 1, 586 . 21 m ) Natio n al Geodetic Ve r ti c al Datum of 1929 .

Dat u m of g ag e is 5 , 20 4 . 1 f t

Disch a r g e r e c o r d . - - S ta g e - di s c h a r g e r e lat io n ex t e n d e d above 4,400 ft 3 / s ( 125 mJ / s ) on bas is o f
pea k di scha r g e fo r fo r me r station nea r Wood r uff .

Ma x ima . - - No v emb e r 1978 to Ma r ch 1979: Discharge , 7 ,700 ft 3 / s ( 218 m3 / s ) Dec. 19 , gage
"tiei9ht , 15 . 33 ( 4 . 660 m ) f r om h igh-water mar k in gage we ll .

J ul y 1929 to Oc tober 1978 : Discharge , 11 , 000 ft J / s ( 286 mJ /s ) J u ly 26 , 1940 , g a g e
height , 12. 37 ft ( 3. 760 m ) at fo r me r s t at ion near Woodru ff.

Remar ks. --F low r e g u la t ed b y several r e s e r v oir s in c lu di n g Lone Pine Reservoir and Show Low
Lake .

(4) 09394500 Little Colorado Rive r at Woodru ff , Ar iz .

Location.--Lat 34°46 '58" , long 110 °02'37" , in NE!:iS W!:i sec .17 , T . 16 N. , R . 22 E. , Navajo County ,
Hy d r o logi c Un it 15020002 , on left ban k at abandoned county r oad bridge in Wood r uff , 3 .7 mi
( 6 . 0 km ) d ow n s t r e am from Silver Creek .

Dra inage a rea .--8 , 100 mi 2 ( 21 , 000 km2 ) , approx imately. In c lu d e s app rox imately 2 , 100 mi2 t h a t
is n on con tri b u t in g of which 790 mi2 is above Lyman Lake.

Ga g e -he igh t r e co r d . --C rest s t ag e on ly du rin g f lood pe r iod.
( 1 , 563 . 72 m ) Na ti on a l Geodetic Ve r ti cal Da tum of 1929 .

Da tum of g a g e is 5 , 130 .3 ft



( 4 ) 09394500 Littl e Colo rad o Rive r at Woodruff , Ar iz. - Contin u e d

Re ma rks.- - Flow partial ly reg ula t ed b y man y r es e rvoi r s .

Discharge , 9, 32 0 ft 3 /s ( 264 m3 /s ) Dec . 19 f rom
Gage height , 22.9 ft ( 6 . 98 m) f r om h ig h -wa t e r mar k

I
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Ma xi ma. - - No v e mb e r 1978 to March 197 9 :
--siCiPe-area mea surement of pea k flow .

in g ag e well .
1916 t o 1919 : Dis cha r g e ( not determ ined ) occu r r ed J an . 19, 1916 ; ma x imum d is cha r ge

reco r ded, 25 , 000 ft 3 / s (708 m3 / s ) Dec. 5, 1919 .
Jul y 1929 to Octob e r 1978 : Discharge , 13, 000 ft 3 /s ( 368 m3 / s ) J ul y 26 , 1940, gage

h eight, 13.45 ft ( 4 . 010 m) s it e and datum then in use .
September 19 49 to Oc t ob e r 197 8 : Gage height at presen t si t e a n d da tum, 22 . 50 ft

( 6.858 m ) Sep t. 30 , 1971 , from f lood ma r k .
Ou t si d e per iod of record : Large f lood s ma y have occurred in September 1923 , when the

maxi mum flood s ince 1879 occ u r r ed on Litt le Colorado River at Holb roo k , and Apr il 1929 wh en
la r g e f lood s occu r red a t Che v el on and Cl ea r Creeks n ea r Winslow.

( 5) 093961 00 Puerco Riv er near Ch amb e r s, Ari z .

Location . - - Lat 35°10'42" , long 109°27'15" , in SW!o NW!o se c . 35, T. 21 N. , R . 27 E. , Apache
Cou n t y , Hydrologic Un it 15020007, on upstream s ide of ri g h t abutment of Atch ison , Topeka ,
and Santa Fe Railway Co . br idge , 1. 5 mi (2 .4 km ) southwest of Chambers .

Dra inage a r e a. --2 ,1 60 mi2 ( 5 , 600 km2 ) , approx imatel y .

Gage-height record . --Water- stage recorder tape 2000 hours Dec . 17 to 0300 hours Dec. 20;
r eco r d estimated Dec . 21-22 . Altitude of gage is 5 ,705 ft ( 1, 738 . 9 m) , from topographic
map .

Discharge record . --Stage-d ischarge r e la ti o n fo r con c r e t e control ex tended above 8 ,000 ft 3 / s
( 227 m3 /s) on bas is of cri tica l d e p t h computations.

Maxi ma . <-November 1978 to March 1979 : Discharge, 13,800 ft 3 / s ( 391 m3 /s ) revi sed , 2300 ho u r s
Dec. 18 , gage height , 7 .99 ft ( 2 . 44 m ) revised .

1971 to 1978: Discharge , 17,800 ft 3 / s ( 504 m3 / s ) Sept . 30 , 1971, gage he ight , 9 .65 ft
( 2 . 941 m).

Ga g e h ei ght, in fee t , and discharge , in cub ic fee t per second , at in d ica t e d ti me, 197 8

Dec. 18- Con .
2400 7.20

Dec . 19
040 0 5 . 25
0600 4 .20
1200 3 .00
1700 2 .20
1800 2.40
220 0 2 .38
2400 2.24

I
I
I
I
I
I
I

Hour

Dec . 17
200 0
240 0

Dec . 18
0300
07 00
1600
1900
2100
2200
23 00

Gage
hei g h t

1.05
1. 13

1.1 3
1 . 44
1 . 44
2 .70
5 . 00
7 .00
7 .99

Discharge

565
669

669
1, 100
1,1 00
3 ,000
7 ,300

11 , 600
13, 800

Hour Gage
height

Discharge

12,000

7,840
5 , 700
3,51 0
2,200
2, 520
2,490
2,260

Hour

Dec. 20
0300
1200
2400

Dec . 21
1200
2400

Dec. 22
1200
2400

Gage
height

2.00
1. 64
1 . 38

1 .21
1 . 10

1.07
1 .01

Discharge

1 ,900
1,370
1 , 000

773
630

591
513
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( 6 ) 0939 7000 Little Co lorad o Riv e r a t Hol brook , Ar iz .

Loca t ion . - -La t 34° 53 '52", lo n g 110 ° 09 ' 45" , in s wlaSW\ s ec .6 , T . 17 S ., R. 21 L , Na v aj o Co u nty ,
Hyd r olog ic Un it 15020007, near r ig h t ban k on down s tream s id e of br id g e on U. S . Highway
180 at Hol brook , 2 .3 mi ( 3 . 7 km ) d ow n strea m f r om Pue rco River .

Dra inage area . -- 11 ,300 mi2 ( 29, 300 km2 ) , a pprox imatel y. Incl u d es a p p r ox imate ly 2, 100 mi2 t h a t
is noncontr ibu t ing of wh ich 790 mi2 is a bove Ly ma n Lake .

Gag e - he ioh t record . - -Water-stage recorde r graph . Datum of gage is 5,062 .87 ft ( 1 , 543 . 163 m )
Na ti on a l Geod e t ic Ve r t ical Datum of 1929.

Discharge record. --Stage-discharge re lation dur ing f lood u ndefined .

Ma x ima . - - No v em b e r 1978 to March 1979 : Gage he ight , 12 . 40 ft ( 3 . 780 m ) 0900 hours Dec. 19.
1905 -6 , 1949 to Oc t o b e r 1978: Dis c h a r g e , 24 ,200 ft3 /s ( 685 mJ / s ) Oct. 4 , 1968 , gage

he ig h t , 15 .2 ft ( 4 . 633 rn) Oct . 20 , 1972 .
Ou t s id e per iod of r eco r d: A discharge of 60 ,000 ft3/s ( 17 , 00 mJ /s ) wa s determ ined fo r

t he peak of Se p t. 19 , 1923 . U.S . Arm y Corps of Eng ineers s t u d ies in d ica t e th is is the
greates t flo od s ince at least 1870 .

Remar ks. - - Some regulat ion by reservo irs a bove station ( comb in ed ca p ac ity about 73,000
acre- ft ) .

Gag e h e ig ht , in fee t , and d ischa rge , in cu bi c fee t per second , at in d ica t e d t ime , 1978

Hou r Gage
Hour Gage

Hour
Gage

he ight h e ig ht h e ig ht

Dec . 18 Dec . 19 Dec. 20-Co n .
0430 8 .60 04 00 10 . 60 240 0 7 . 65
08 00 8 . 57 07 00 12. 16 Dec . 21
1030 9 . 10 0900 12 . 40 0700 7 . 45
1130 9 . 70 1300 11 . 65 1200 7 .1 8
1400 9 .57 1800 10.75 1800 6 . 80
1700 10. 30 2400 10 .1 5 2400 6 .68
1830 10. 90 Dec. 20 Dec . 22
2100 11. 00 0300 10 . 40 0600 6.68
2400 10 . 70 0600 10 . 10 1200 6 . 65

Dec . 19 1000 10 . 07 1800 6 . 22
0230 10 . 95 1800 8 .30 2400 6. 15

( 7) 09397300 Little Co lorado Rive r near J oseph Cit y , Ariz.

Location .--Lat 34 °54'04" , long 110 °15 '17" , in NE\SEla sec .6, T . 17 N . , R . 20 E. , Nav a jo County ,
Hydrologic Un it 15020008 , on r ig h t bank ju s t upstream fr om d ivers ion d am , 5 .4 mi ( 8 . 7 km )
west of Holbroook , 5 .7 mi ( 9 . 2 km ) southeast of Jos e p h City , and 8 . 5 mi ( 13. 7 krn) down­
stream f r om Puerco River .

Dra inage area .-- 12 , 200 mi2 ( 31 , 600 km2 ) , approx imatel y . In cl u d e s approx imate ly 2 , 100 mi2 t h a t
is noncontr ibu t ing of wh ich 790 mi 2 is a bov e Ly ma n Lake.

Ga g e -he ig ht r eco r d . - - Water-stage r eco r d e r g ra ph ex ce pt 2400 hours Dec . 18 to 1100 hours
Dec . 20. Mis si n g r eco r d r econ str u c t ed on bas is of pea k in d ic a to r r ead in g and r eco r d fo r
Littl e Col o rado River a t Hol b r ook . Datum of g ag e is 5 ,031 . 10 ft ( 1 , 533 . 479 m ) Na t io n al
Geodetic Ve rti c a l Datu m of 1929 .



Discharge , 25, 400 ft 3 / s (71 9 m3 /s ) 113 0 hou r s Dec. 19 ,
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( 7) 09397300 Lit t le Colorado River near Jos e p h City , Ariz . - Continued

Discharge rec o r d . --Stage-d is c harge re la t ion exten d ed ab ove 7 ,400 ft 3 /s ( 210 m3 / s ) on b a si s of
s lo p e - a r ea mea surement a t gage h ei g ht 6 .82 ft ( 2. 079 m) .

Max ima .--November 1978 to March 1979:
-gage heigh t , 7.64 ft ( 2 . 329 m) .

197 1 to Oc tob e r 1978 : Discharge , 20 , 600 ft 3 / s ( 583 m3 /s ) Oc t . 29, 1974 ,' g ag e h e ight ,
6 .90 ft ( 2 . 103 m ) .

Probab ly 1870 to Oc tob e r 1978 : A d is c ha r g e of 60 , 000 ft 3 /s ( 1 , 700 m3 /s ) was d ete rmi n ed
at Holb rook fo r pea k of Sept. 19 , 1923 .

Rem ar ks. --Some regu lat ion b y r e s e r v oi r s above station ( comb in ed cap acity about 73,000 acre- ft.

Gag e h ei g h t , in fee t, and discharge , in cubic fee t per second , a t in d ica t ed tim e , 1978

Hour Gage Discharge Hour Gage Discharge Hou r Gage Dischargeheight height he igh t

Dec . 18 Dec . 19-Con . Dec. 2D-Con .
0530 0 0800 7.15 22, 100 0400 5 . 00 9,900
0730 3. 25 2 , 850 0930 7 .00 21, 200 1100 4 . 88 9 ,300
1030 3. 14 2 ,300 1130 7.64 25 ,400 1330 4 .65 8,400
1530 4 . 20 6 ,860 1400 6. 30 17 , 000 1930 3 . 76 5, 360
1830 5 . 18 12, 200 1600 6 .60 18.800 2400 3. 25 2,850
1930 5. 12 12 , 000 1900 5.80 14 , 000
2230 6.15 16 ,100 2400 5.95 14,900 Dec. 21
2400 6.10 15, 800 0530 3.32 3, 200

Dec . 19 Dec . 20 1200 2. 85 1,180
0500 5 . 80 14,000 0100 4. 80 8 , 900 2400 2.65 1 , 050

( 8 ) 09397500 Chevelon Creek below Wildcat Canyon , near Winslow , Ariz.
( Discon t in u ed station )

Location .--Lat 34 °3 8' 11" , lon g 110°4 2'49" , in SWla sec . 36 , T . 15 N. , R. 15 E. , Nav a jo County ,
Hy d r ologi c Uni t 1502 0010, on ri g h t ban k 0 .4 mi ( 0 . 6 km ) downstream from Wild c a t Canyon
a n d 25 mi ( 40 km ) south of Wins low .

Dra inage area . - -275 mi2 ( 712 km2 ) .

Gage- h e ig ht reco r d. --Cres t s tage onl y . Da tum of gage is 5 , 905. 16 ft ( 1 ,799 . 893 m) Nat ion al
Geodetic Ve rt ical Datum of 1929 ( Bu r ea u of Reclamation bench mark ) .

Discharge record. --Stage-d ischarge relation exten ded above 6,300 ft 3 /s ( 180 m3 /s ) on basis of
s lope-area measurement at 19 , 800 ft 3 / s ( 561 m3 /s ) .

Max ima. - - November 1978 to Ma r ch 1979 : Discharge , 19 , 900 ft 3 / s ( 564 m3 /s ) Dec . 18 , gage
""tieight , 18.25 ft ( 5 . 563 m) f r om hi g h - wa t er mark in gage we ll .

Probabl y 1929 to Oc tob e r 1978: Discharge , 19 ,800 ft 3 / s ( 561 m3 /s ) Jan. 18 , 1952 , gage
hei g h t , 18 . 2 ft ( 5 . 55 m) .

Re ma r ks . --Discharge partiall y r eg u la t ed by several small r e s e r voi r s in t h e headwaters of the
b a sin .
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( 9 ) 09398000 Chevelo n Creek nea r Win sl ow , Ar iz.
( Dis con t in u ed statio n )

Locat ion .--Lat 34 ° 55 '35 " , long 110 ° 31 '51 ", in S E':;SW!:i s ec .27 , T . 18 N . , R . 17 E. , Na v ajo County ,
Hy d r olo g ic Uni t 15020010 , on r ig h t bank 3 mi ( 5 km) u p stream fr om mou th a nd 12 mi ( 19 km )
sou t h eas t o f Win s low .

Dra in ag e a rea . --794 mi2 ( 2 , 056 km2 ) , ex c lu d e s 200 mi 2 ( 518 km2 ) , wh ic h 'is non co n t r ib u t in g .

Gag e -h e ight r eco r d . - -C r es t s t ag e on ly .
Geod e t ic Ve r t ica l Dat u m of 1929 .

Datum of g ag e is 4 , 899 . 5 ft ( 1 , 493 . 367 rn) Natio n a l

Maxima . --November 1978 to March 1979 : Discharge , 33 , 600 ft 3 /s ( 952 m3 / s ) Dec . 19 , gage
~ht, 24 . 46 ft ( 7 . 455 m ) f r om s lop e - a r ea measurement of pea k f low .

1915 - 19 , 1929 to October 1978 : Discharge , 25,300 ft 3 /s (716 m3 /s ) J a n . 1952, g age
h e ig h t , 19 .8 ft ( 6 . 04 m ) f r om s lope-area measurement of pea k .

Remar ks. --Discharge partia lly r eg ul a t ed b y severa l s ma ll r e s erv o irs in th e headwate r s of the
bas in .

( 10 ) 09398500 Clear C r ee k below Willow Cree k near Wins low , Ar iz .

Loca t io n . - -Lat 34° 40 '0 3" , lon g 111°00' 25", in SW!:iSE'-a s ec. 19 , T.1 5 N. , R . 13 E. , Coconino
Cou n ty, Hydrologi c Un it 15020008, in S it g r ea v es Nation a l Fo res t , on r ig h t ba n k 2 mi ( 3 km )
d own s t r ea m f r om Willo w C r ee k and 30 mi ( 48 km ) so u t hwes t o f Wins low .

Dra inage area . --321 mi2 ( 831 km2 ) .

Ga g e - he ig h t record . --Wa t e r - s t ag e r eco r d e r ex cept for pe riods of s kipped punches , whi c h we r e
estimated f r om adjo ining good record . Altitud e of gage is 5 , 957 ft ( 1, 815. 7) , f r om
Topograph ic Div ision b y photogrammetry .

Discha rge r eco r d. --Stage-d ischarge r el a t io n ex t e n d ed above 6 , 000 ft 3 / s ( 170 m3 / s ) .

Ma x ima . --November 1978 to Ma rch 197 9: Disc ha rge , 19 ,700 ft 3 /s ( 558 m3 /s ) 2115 hours
-0&. 18 , g ag e h e ight , 22 . 32 ft ( 6 . 803 m) .

1947 t o Oc t o b e r 1978 : Discharge , 16, 400 ft 3 / s ( 464 m3 / s ) J a n . 18, 1952 , g ag e h ei g ht ,
21 . 5 ft ( 6 . 55 m ) .

Re ma rks. --D ischarge parti all y regulated b y Blue Ridge Reservo ir ( ca pac it y , 19 , 500 ac r e - ft or
24 .0 h m3 ) , wh ic h wa s comp le t ed in 1964.
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( 10 ) 09398500 Cl ea r Creek below Willow Creek near Winslow , Ar iz .-Continued

Ga g e height , in fee t , and di s cha r g e , in cub ic fee t per secon d, at in d ica t ed t ime, 1977

Hour
Gage

Discharge Hour Gage Discharge Hour
Gage Discharge

height height h e ight

Dec . 18 Dec . 19 Dec . 2Q-Co n .
0800 4 .02 52 010 0 19 .80 14,200 2400 8 .51 1 ,200
0900 12 . 65 4 ,1 00 0300 18 .94 14, 406 Dec. 21
1000 16.02 8, 190 0500 18 .71 12 ,500 0600 7.82 898
1100 17 .75 10 ,900 0800 16 . 49 8,890 1200 7 . 47 758
120 0 19 .00 13 ,000 1200 14. 15 5,740 1800 7.30 695
1600 20.63 15 ,700 1800 12.18 3 , 710 2400 7 . 40 731
1730 20. 67 15 ,800 2400 10.90 2,660
1900 20 .75 16 ,000 Dec . 22
2030 21 . 96 18 ,300 Dec. 20 060 0 6 . 97 582
211 5 22 .37 19, 700 0600 10.06 2,070 1200 6 . 60 471
2300 21.67 17, 700 1300 9 .20 1 , 550 1800 6 . 40 417
240 0 20 .84 16 ,100 1800 8 . 51 1, 200 240 0 6 .51 446

( 11) 09399000 Clear Creek near Wins low , Ari z .

Location .--Lat 34 °58 '10" , lon g 110°38'40", in SE1;;SEj sec .9 , T. 18 N. , R . 16 E. , Na v aj o Coun t y ,
Hydrolog ic Un it 15020008 , on . r ight bank 10 ft (3 . 0 m ) downstream from bridge on State
Highway 99, 1 .5 mi ( 2. 4 km) upstream f rom mouth, and 5 mi ( 8 km) southeast of Winslow .

I
Dra inage area .--607 mi2 ( 1 , 572 km2 ) .

Gage-height record. --D igital water-stage recorder tape.
(1 , 481 . 730 m) National Ge odetic V ertical Datum of 1929 .

Datum of gage is 4 , 861 .32 ft

36,300 ftJ / s ( 1 , 030 mJ /s ) 0430 ho u r s

I
I
I
I
I
I
I
I
I

Dis c h a r g e recor d . --Stage-d ischarge re lation fo r concrete d ivers ion dam extended above 13,500
ft J /s ( 582 mJ /s on basis of v e loci ty area studies and ver if ied b y slope-area mea s u rement a t
g ag e height , 13 .4 ft ( 4 . 08 m) .

"Max irna c v-November- 1978 t o March 1979 : Discharge ,
----oec. 19, gage heig ht , 16. 67 ft ( 5 . 081 m) .

March 1929 to Octo b e r 1978 : .Disc h a r g e , 50, 000 ftJ / s ( 1 , 420 mJ /s ) Apr. 4, 1929 , gage
he ight, 18 . 1 ft ( 5. 52 m), present datum . .

Prior to March 1929 : Floodmarks 3 ft ( 0 . 9 m) h igher than stage of flood of Apr . 4 ,
1929, we r e found 1, 850 ft ( 564 m ) downstream fr om gage in 1929 .

Rem a rks . - -Di s cha r g e part ia lly reg ul a t ed by Blue Ridge Reservo ir ( ca p aci t y , 19 ,500 acre- ft o r
24 .0 hm3 L wh ich was comp le ted in 1964 . Discharge dur ing December 1978 ma y have been
a ff ec t ed b y storage above la r g e debris dam a short distance upstream fr om gage.

Gag e h ei g h t , in feet, and d ischarge, in cubic feet per second , at in di ca t e d ti me, 1978

Hour
Ga g e

Disc h a r g e Hour
Gage

Discharge Hour
Gag e

Discharge
h e ig h t heigh t height

Dec . 18 Dec . l ~Con. Dec . 20- Con .
2000 5.91 34 0600 16. 02 32,300 1800 8 .29 2 ,670
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( 11 ) 093990 00 Clear Cr eek near Winslow , Ari z. -Con ti nu ed

Gag e height , in feet , and d ischa rge , in cu b ic fee t pe r seco nd , at in d ica t ed t ime, 1977

Ho u r
Gag e Discha r g e Hour

Ga ge
Discha r g e Hou r

Gage Dis charg e
he ight heig h t h e ig h t

De c . 18-Con. Dec . 1S--Con . Dec. 20-Con .
2100 13 .58 19 , 300 1000 14 . 30 22 , 800 2400 7 .95 2,1 10
2200 14. 88 25 ,900 1200 14 .10 21, 800 Dec . 21
2300 15 . 15 27, 300 210 0 11 .01 9, 390 0600 7 . 68 1 ,710
2400 15 .88 29 , 80 0 2400 10 . 35 7 ,41 0 1200 7 . 49 1, 450

Dec . 19 Dec . 20 2400 7. 12 1 , 020
0100 15 . 73 30 , 600 0300 9 . 85 6, 100 Dec . 22
0200 16 .33 34 , 200 0600 9 . 40 4 , 980 1200 6 . 88 772
043 0 16 . 67 36 ,300 1200 8 . 79 3 ,61 0 2400 6 .82 716

\
( 12 ) 0939940 0 J acks Canyo n Cree k nea r Win s low , Ar iz .

( Discon t in u ed s ta t ion )

Location.- -Lat 34°55 '17", lo n g 110°47'49" , in NW!;;NW1:i s ec . 31 , T . 18 N. , R.15 E. , Co coni n o
County , on left bank 9 mi ( 14 km ) northeast of Sunset Pa ss and 9.5 mi ( 15 . 3 km ) southw est
o f Win s lo w .

Dr ai nag e a r ea . -- 280 mi2 (725 km2 ) .

Gag e-he ig h t record . --Crest stage on ly f r om h igh-water mark in we ll . Al t itud e of g ag e is 5 , 220
ft ( 1 . 591 m) f r om to pog r a p h ic map .

Discharge record . - - S tage-d ischarge rela t ion ex tended above 140 ft 3 / s ( 3. 96 m3 / s ) on b as is of
cu lv e rt and r oad -ove rfl ow meas u r eme n t a t 12. 0 ft ( 3 . 66 m ) .

4 , 600 ft 3 / s ( 130 m3 /s ) Dec. 18 , gag eDischarge ,Max ima . - - November 1978 to Ma rch 1979 :
~ht, 16 .98 ft ( 5 . 176 m) .

197 0 t o 1975 : Discha rge , 2 ,600 ft 3 / s (73 . 6 m3 /s ) , Nov. 20 , 1972, gage he ight, 13 . 50 ft
( 4 . 115 m ) .

( 13 ) 09400000 Lit t le Co lor ad o Rive r near Win sl ow , Ar iz.
( Misc e lla n eou s s it e )

Location .--Lat 35°00'00" , lo n g 110°39 '00" , in SE !;;NW1:i sec . 33 , T . 19 5 . , R. 16 E. , Navaj o Co u n t y ,
Hy d r olog ic Un it 15020008, a t U .S . High wa y 66, 2 mi ( 3 . 2 km) down s tream f r om Clear Cree k
1 ,500 ft ( 460 m ) dow n s trea m f r om J ac ks Canyo n and 2 . 75 mi ( 4 . 4 km ) south e ast of Win sl ow .

Dra inage a r ea . --16, 100 mi2 ( 41, 700 km2 ) . Includes approx imately 2 ,100 mi2 ( 5 , 349 km2 ) t h a t is
noncontributing of whi c h 790 mi2 ( 2 , 046 km3 ) is above Lyman Lake.

Ma xi ma . - - November 1978 to March 1979 : Discha rge , 57 ,600 ft 3 / s ( 1 , 630 m3 / s ) Dec . 20 , 1978 ,
-rr:om sl o p e -a r ea mea s u r eme n t of pea k f lo w .

Re ma rks . --Low-water sta t io n op e r a t ed at s ite 700 ft (210 m) u p st r ea m 1954-56 . Discharge
part ial ly r egulated b y man y reservo irs on the Lit t le Colo r ad o Rive r and t ri b uta r ies.



Discharge , 17 ,800 ft 3/ s ( 504 m3 / s ) 0200 ho u r s Dec. 23 ,
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( 14 ) 09402000 Littl e Colo r ad o Riv er n ea r Ca me ron , Ar iz .

Location. --Lat 35°55 '35" , long 11 1°3 4'00" , in NW\ s ec. 5, T . 29 N. , R . 8 E . ( u n s u r v e y ed ),
Coco ni no County , Hydrol og ic Un it 1502001 6 , in Nava jo Indian Reservation , on left bank 3 mi
( 5 krn) down stream f r om Cocon ino damsite , 9 . 5 mi ( 15 . 3 km) downstream fr om Moe n kopi
Wa sh , 9 . 5 mi ( 15 . 3 km) northwest of Cameron, and 45 mi (72 km) u p s t r eam f r om mouth .

Drai n age a r e a . -- 26 , 500 mi2 ( 68 , 600 km2 ) , approx imate ly. In c lu d es a p proximatel y 2 , 100 mi2

( 5 , 349 km2 ) t h a t is noncontr ibuting of which 790 mi2 ( 2, 046 km2 ) is above Lyman Lake .

Gag e - h ei gh t r eco r d . --Wa t e r - s t ag e recorder graph. Datum of gage is 3 , 979 .2 ft ( 1 , 212. 86 m)
Nationa l Geodetic Ve r ti c a l Datum of 1929.

Disch a rge r ecord . -- S tage-d ischarge r e lat ion def ined by c u rren t-me ter mea s urements .

Ma x ima. - - No v e mber 1978 to March 1979 :
-gage height , 17 . 36 ft ( 5 .291 m).

1947 to Oc t o be r 1978 : Dis charge, 24,900 ft 3/ s ( 705 m3/s ) Jan . 21 , 1952 , gag e he ight ,
20 . 7 ft ( 6 . 31 m) .

Probab ly 1870 to Oct ob e r 1978: A d ischarge of about 120 ,000 ft3 / S ( 3 , 400 m3/ s ) occurred
on Se pt. 19 or 20, 1923, based on d is cha r g e at Grand Fall s.

Remar ks . --Discharge partially regulated by man y reservoirs on the Little Colorad o Riv e r and
t r ib u t a r ie s.

( 15) 094 3050 0 Gi la River nea r Gila , N . Me x .

Location .--Lat 33°03 '40" , long 108 °32'12" , in NE\NW\ sec. 30 , T .14 S ., R.16 W. , Grant County ,
Hydrologic Unit 15040001, on le ft bank at Hooker damsite, 1 .6 mi ( 2 . 6 km ) upstream f r om
Mog o llon C ree k , and 7 mi ( 11 km ) northeast of Gila , at mile 572 .5 .

Drai n ag e a r ea . - -l ,864 mi2 ( 4, 828 km2 ) .

Gage-heig ht record. --Dig ital wa t er - s t ag e r eco r d e r tape except 0200 hours Dec . 19 to 1200 ho u r s
Dec . 20 , which was reconstructed . Datum of gage is 4 ,655 . 8 ft ( 1, 419 . 09 m) Na t ional
Geodetic Ve r ti ca l Datum of 1929 ( r iv e r - p r of ile survey ).

Discharge r eco r d . - - S t ag e - di s c h a r g e r e lat io n ex tended a bove 7, 000 ft 3/ s ( 200 m3 / s ) on bas is of
sl o pe - area meas ureme n t of peak flow .

Max ima. -- November 1978 t o March 197 9 : Discharge , 32, 400 ft3 /S ( 918 m3/s ) 2330 hours
Dec . 18 , gage height , 12. 5 ft ( 3. 810 m) from f lood ma r k .

1927 to Oc t o be r 1978 : Discharge , 25 ,400 ft 3/s ( 719 m3/s ) Sept. 29, 1941 , gage he ight ,
17 .2 ft ( 5 . 24 m) f r om flood ma r k f r om rating curve exten d ed above 3 ,900 ft 3/ S ( 110 m3/ s ) on
bas is of v el oci ty - a r ea s tud ies.

Gag e he ig h t, in fee t, and d ischarge , in cubic fee t per second , at in d ica t ed t ime , 1978 -79

Hour Ga g e
Discharge Ho u r

Gage Discharge Hour
Gage

Dischargehei g ht hei g h t he igh t

Nov . 23 Nov . 28 Dec. 22
240 0 2.1 9 114 0600 3 . 10 1,040 1200 3 . 39 2,1 60

Nov . 24 1200 3 .04 998 2400 3 . 10 1 ,830
0600 2 . 23 12 4 2400 2. 81 837 J an . 17
1200 2 . 83 365 Dec . 17 0600 1 . 40 480
1800 3 . 26 648 2400 1 . 53 166 1200 1 . 45 510
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( 15 ) 094 30500 Gi la Riv e r ne a r Gila, N. Mex . - Co nt inu ed

Gage he ig h t, in fee t, an d d is charge , in c u b ic fee t per s econ d , a t in d ica t ed ti me, 1978 -79

Hou r Ga g e Discharge Hour Gag e Dis c h a r g e Hour Gage Dis cha rg e
hei g h t heig h t h e ig h t

Nov . 24-Con . Dec . 18 Jan . 17-Con .
2100 4 . 75 2, 200 0600 1 .66 214 1800 1. 57 582
2400 6 .22 3 , 990 1000 3 .27 1 , 420 2400 2 . 53 1 ,270

Nov . 25 1200 3. 82 2,1 20 J an . 18
0300 7 . 32 5 ,630 1500 4 .41 2 ,990 0300 3 . 96 2 ,570
0700 9 . 21 8, 590 1800 8 .87 14, 300 0600 4 . 52 3 , 520
0800 9 .07 8 , 360 2100 10 . 97 23 , 800 0900 5.41 5 ,370
1215 9 . 74 9 ,430 2330 12 . 5 32 , 400 1045 5 . 51 5,600
1300 9 . 21 8 ,590 2400 12 .06 30 ,000 1200 5 . 35 5,240
1400 9 .29 8 ,710 1800 4. 85 4, 160
1800 8 . 47 7 ,400 Dec. 19 2400 4 .46 3 , 410
2400 7 . 09 5,280 0600 10 . 85 23 ,600 J an . 19

1200 9 . 95 19,400 0600 4. 32 3 , 200
Nov . 26 1800 9 . 08 15 ,700 1200 3 .84 2, 430

0600 5 .94 3 ,920 2400 8 .20 12 , 600 1800 3 . 67 2,1 90
1200 5 .42 3, 360 Dec . 20 2400 3 .35 1 , 780
1800 4 . 84 2, 670 0600 7 . 32 9 , 810 J an . 20
2400 4 . 49 2,290 1200 6 .46 7 ,530 0600 3 .26 1,680

Nov . 27 1800 5 . 56 5 , 520 1200 3 . 05 1 ,420
0600 4 . 15 1 , 950 2400 4 .90 4,310 2400 2 .74 1 ,130
1200 3 . 84 1, 640 Dec. 21 J an . 21
1800 3 .56 1 , 410 1200 4. 35 3 , 420 1200 2 . 55 969
2400 3 .26 1, 170 2400 3.81 2,660 2400 2 . 30 792

( 16) 09430600 Mog oll on Creek near C liff , N . Mex .

Loca ti on . - - La t 33°10 '0 1" , lon g 108 °38 '58" , in S E':\S E':\ s ec .13 , T . 13 5 . , R . 18 W. , Gran t Cou n t y ,
Hyd r ologi c . Un it 150400 01 , on r ig h t bank 0 .3 mi ( 0 . 5 km ) downst r eam f r om Gila Wild ernes s
Boundary , 12 mi ( 19 km ) upstream from mouth , and 14 mi ( 23 km ) north of C liff .

Drainage area . - - 69 mi2 ( 179 km2 ) .

Gag e -hei ght r eco r d . --Wat e r -stag e reco r d e r ex cep t 1030 hou r s Dec . 18 to 0500 hou r s Dec . 20 .
Alt it u d e o f g age is 5 , 440 ft ( 1 , 658 m) , f r om to pog r a p hi c ma p .

Discharge reco rd. - - Stag e - di s c h a r g e relat ion ex t en d ed a bov e 270 ft 3 / s (7 . 65 m3 / s ) on bas is of
s lo pe-a r ea measurement of peak flow at 13 . 7 ft ( 4. 18 m) .

Maxi ma . -- Nov ember 1978 to Ma r ch 1979 : Discharg e , 10 ,1 00 ft 3 / s ( 286 m3 /s ) Dec . 18, g age
~ht , 12 . 4 ft (3. 78 m ) f r om h igh -water mar k in wel l.

1967 to Octob er 1978 : Dis charge , 10, 800 ft 3 /s ( 306 m3 /s ) Au g . 12, 1967, g a g e he ig ht ,
13 . 7 ft ( 4 . 18 rn) f r om f lood ma rks .



5 ,800 ft3 /s ( 164 m3 / s ) Dec. 18 , gage

6 , 900 ft 3 / s ( 195 m3 /s ) Aug. 4 , 1967 , g age he igh t ,
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( 16) 09430600 Mog ollon Cree k n ea r C liff , N. Mex . -Continued

Gage hei g h t , in fe et , and d isch arg e , in cu bic feet per second , a t in d ica t e d t ime , 1978

Hour Gage Dis charge Hou r Gage Discharge Hour Gage Dis c harge
h ei g h t height h e ig h t

Nov . 24 Nov . 24-Con. Nov . 25- Con .
0100 2 .1 6 14 2300 9 .42 4 , 770 1900 5 .34 1, 020
0300 2 .30 22 2400 8 .71 3 , 950 2100 4 .87 755
04 00 3 .17 143 Nov . 25 2400 4.71 675
0500 3 . 88 335 0100 9 .38 4 , 730
0600 4 . 46 552 0200 9.34 4 ,680 Nov . 26
0700 4 . 94 785 0500 8 . 17 3 , 360 0500 4 .1 9 448
0900 6 . 26 1, 640 0600 8 .42 3 ,640 0600 4 . 27 480
1100 6 .92 2,1 60 0800 7 . 00 2,230 0900 4 . 06 396
1300 6 .49 1, 820 0900 7 .3 1 2,510 1200 3 . 86 332
1700 6 .35 1, 710 1000 7 .37 2 ,560 1800 3 .62 260
1800 6 .68 1, 990 1200 6 .45 1 ,790 2400 3 .41 1 9 8

1900 6 .76 2 , 030 1400 5 . 95 1, 420
2000 7.72 2, 890 1500 5.90 1, 390 Nov . 27
2100 8 . 06 3 , 230 1700 5 . 40 1, 060 120 0 3.09 130
2215 9 . 80 5,220 1800 5 .47 1,1 00 2400 3 .06 123

(1 7) 09430900 Duck C reek at Cl iff , N. Mex .

Loca t ion. - - La t 32°58'03", lon g 108°36 '3 6", in SW!:is w!:i sec. 28 , T. 15 S ., R . 17 W. , Gran t County ,
Hy d r olog ic Un it 15040002 , on r ig ht bank at Cl iff 300 ft ( 91 . 4 ) dow ns tream f r om State
Highwa y 211 , and 0 . 6 mi ( 0 . 9 km) above mouth .

Dra in age area. --228 mi2 ( 591 km2 ) .

Gag e -he ig h t r ecord. --Crest s tage on ly . Alt it ud e of gage is 4 , 500 ft ( 1 , 372 m) .

Discharge r eco r d . --Stage-d ischarge r e lat ion extended above 1 , 200 ft 3 ! s ( 34 . 0 m3 /s ) on bas is of
s lo p e - a r ea mea surements at gage heights 5. 90 ft ( 1 . 798 m) , 8.60 ft ( 2 . 621 m) , 9 .50 ft
( 2 . 896 m ) and 10 . 24 ft ( 3 . 121 m) .

Max ima . - - Nov ember 1978 to March 1979 : Dis c h a r g e,
~ht , 9 . 36 ft ( 2 . 853 m) .

1957 to Oc to be r 1978: Discharge,
11 . 09 ft ( 3 . 380 m) .

Ou t s id e period of recor d: Olmstead ( 1919, facing page 71 , site 2 ) g iv es a di scharg e of
10, 600 f t 3 / s (300 m3 /s ) fo r th e f lood of Oct. 16 , 1916 an d 41 ,800 ft 3 / s ( 1 , 180 m3 /s ) fo r an
earlier flood . Ac cu r acy of es t ima tes is unknown .

( 18 ) 09431500 Gila River near Red r ock , N. Mex.

Loca t ion . - -Lat 32°43'37" , lon g 108° 40 '3 0" , in W!:i s ec . 23 , T . 18 S . , R .18 W. , Grant Co unty
Hyd r ologi c Un it 15040002, on le ft ban k 0 .2 mi ( 0 . 3 km) d ownst ream fr om Co p per Can yon, 0 .2
mi ( 0 . 3 km ) u pstream fr om lowe r en d of bo x can yon , 4 .7 mi ( 7 . 6 km ) nor t h eas t of Redroc k ,
a nd 14 mi ( 23 km ) d ownstream from Mangas Cree k , a t mil e 539 .2 .

Drainage a rea . -- 2 , 829 mi2 ( 7 , 327 km2 ) .
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( 18) 09431 500 Gila Riv e r n ear Red r ock, N. Me x .-Conti n u ed

Ga g e -heigh t r ecord . - - Dig it a l wa t e r- stag e reco r d er ta p e except Dec . .19 . Alt itude of g ag e is
4 ,090 ft ( 1 , 247 m ) fr om p lane- tab le survey .

Discha r g e r ecord. --S t ag e - di s cha r g e re la t ion extended a bove 9 ,500 ft 3/s ( 269 m3/ s ) and on b a s is
of sl o p e - a r ea mea s u rement of pea k flow. Discharge fo r Dec . 19- 20 e stimated from
r econ str u cted gage- heigh t r eco r d , di s charg e meas uremen ts , and h y d r og r a p h ic comp a riso n
wit h s t a ti on s on t h e Gila Riv er near Gila and b e low Blue Creek , n ear Virden , N. Mex .

Maxi ma . - -November 1978 to March 1979 : Discharge , 48,800 ft 3/ s ( 1 , 380 m3/ s ) at 060 0 hours ,
--oec. 19 , gage he ight , 29 .8 ft ( 9 . 08 rn) in gage well , ou tside s tage , 34 .1 ft ( 10 . 4 rn) from

flood ma r ks .
1912 to Oct ober 1978 : Dis c ha r g e , 40,000 ft 3/ s ( 1 , 130 m3/s ) · S e p t. 29, 19 41 ,

gag e height , 31 ft ( 9 . 4 m) f r om floodmar ks computed on bas is o f pea k fl ow of Gi la River
below Bl u e Cr ee k , near Vir d e n , N. Mex.

Gage height , in feet, and discharge , in cub ic feet per second , at in d ica t ed time , 1978

Hou r
Gage

Discharge Hour
Gage

Discharge Hour Gage Disch argehe ight height h eig h t

Nov . 27 Dec . 18 Dec . 19-Con.
1600 9 .01 1 ,980 0600 6. 32 198 1800 27 ,000
2400 8.97 1, 930 1200 6 .52 279 240 0 18 , 000

Nov . 28 1800 12.46 8,720 Dec . 20
1200 8. 59 1,460 2400 18. 87 23 ,000 060 0 14 , 000
2400 8 .41 1,270 Dec . 19 1200 11,000

Dec . 17 0600 29 .8 48 ,000 1800 8,000
240 0 6 . 29 186 1200 36 , 000 240 0 6 ,000

(1 9) 094 320 00 Gi la River below Blue Creek, near Vir d e n, N. Me x .

Loca t ion . -- Lat 32°3 8 '53", lon g 108°50 '43", in S E1:!SW\ sec . 18, T . 19 S . , R. 19 W., Gran t Coun t y ,
Hy d r olog ic Uni t 15040002 , on left bank at h ead of canyon, 1 .4 mi ( 2 . 3 km ) downstream f r om
Blue Creek, 10 mi ( 16 km ) east of Virden , and 16 mi ( 26 km) upstream f r om Mexico- Ar izo n a
S tate lin e at mile 523 .

Drainage area .--3 , 203 miz (8,296 kmZ ) , excl u d ing An imas River bas in.

Ga ge-height record. --Water-stage reco r d er graph . Altitude of gage is 3, 875 ft ( 1,1 81 . 1 m),
fr om ri ver-profile map.

Discharge record. - - S t ag e - d isc h a r g e relation p r io r to peak of Dec . 19 ex tended above 14,000
ft 3/ s ( 396 m3 /s ) on bas is and slope-area measurement of peak flow. Larg e pos it ive sh if t
ad justments fo llow in g t h e peak are based on curren t-meter mea s ure me nts b el ow 13 ,000 ft 3/s
( 368 m3/ s ) .

Maxim a . - -N ove mbe r 1978 to Ma r c h 1979 : Discha rge , 58,700 ft 3/ s ( 1 , 660 m3/s ) 0930 hours
--oec. 19 , 1978, g ag e h ei gh t, 29 .00 ft ( 8 . 839 m ) .

Prob a b ly 1892 to Octob e r 1978: Discharge , 41 , 700 ft 3 / s ( 1,1 80 m3/s ) Sept. 29 , 1941 ,
gage hei g h t , 25 .78 ft ( 7 . 858 m ) .
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( 19 ) 09432000 Gila River be low Blue Creek , near Vir d en , N. Mex .-Continued

Gage hei ght , in feet , an d discha r ge, in cubic feet per se cond, at ind icat ed t ime , 1978-7 9

Hou r Gag e Discharge Hou r Gage Discha rge Hour Gage Disch arg eheight height hei g ht

Nov. 24 Dec. 18- Con . Dec . 20-Con .
2400 5 .71 172 1530 8.50 900 0600 16. 00 18,200

Nov . 25 1730 8. 60 980 0830 15 . 00 16, 000
0100 6 .78 611 1830 10.10 2,500 1200 14 . 00 14, 000
0200 7 . 45 925 1900 11. 75 4 , 550 1500 13 . 14 13 ,0 00
0600 8 . 55 1,560 2000 13.20 6,280 2400 12 .0 5 8 ,100
0630 9 . 30 2 ,140 2200 14 .28 7,848 Dec . 21
0730 10 . 30 3 ,100 2400 15. 30 9,640 0600 11 . 40 6 ,640
0900 11 . 16 3 ,9 60 Dec . 19 1200 10.65 5,290
1100 11 .8 5 4, 650 0100 16.25 11 ,500 1530 10 .60 5 ,21 0
1500 13 . 00 6 ,000 0300 17 . 15 13,300 2400 10.10 4 ,480
1800 14. 00 7,400 0330 17 . 05 13,1 00 Dec . 22
2030 15.00 9,1 00 0500 17 .65 14 ,450 1200 9 . 73 3,950
2200 16 .1 0 11 ,2 00 0600 18.90 18 , 200 2400 9 . 16 3,190
2400 16 .95 12 ,900 0700 21. 60 26,300 J an . 18

Nov. 26 0800 26.80 43,000 0030 6. 48 795
0200 17 . 20 13 ,400 0830 27.60 51 ,000 0100 8 .40 2,180
0430 16 . 80 12, 600 0930 29 .00 58 ,700 0200 9 .55 3 ,700
0600 16.00 11 ,0 00 1100 28.20 54,900 0330 1 0 ~ 25 4, 600
0700 15.25 9 , 550 1230 27 .00 50 ,6 00 0630 9.72 2,170
0900 14 . 15 7, 640 1400 25.85 45 ,300 0800 11 . 70 7, 120
1100 13 . 45 6,630 1600 24 . 70 40 ,700 1000 13 .35 10 , 700
1730 12. 10 4,920 1800 23. 40 36, 200 1300 13 .3 0 10 ,600
2400 11 .0 0 3, 800 1930 22 .14 33,500 1400 12 . 90 9,520

Nov . 27 2100 21 .10 29,700 1500 13 .00 10 ,000
0800 10.20 2,700 2230 20 .50 28,300 1800 12.95 9,730
2400 9 .75 2,100 2400 19.20 25,300 2400 11.95 6,350

Dec . 18 Dec . 20 Jan . 19
1400 6 .8 6 205 0200 18 . 10 22,800 1200 10 .75 3, 550
1430 7 .82 542 0400 17 .00 20,300 2,,00· 9 .78 1, 960

( 20) 09437200 Mexi can Can yon at Vir den , N. Mex.
( Cr es t - s tag e station )

Location . --Lat 32°41'03" , long 108°59 '00 " , in S E':;NW':; sec .2 , T .1 9 5 . , R. 21 W, Hida lgo Coun t y ,
Hydrolog ic Un it 15040002, upstream fr om d ip in State Road 82, and about 0 . 8 mi ( 1. 3 km)
east of Vir d en.

Maxima. -- Novemb er 1978 to March 1979 : No evidence of flow .

I
I
I
I
I

Dr ainag e area. --3 .40 mi2 ( 8 . 8 km2 ) .

Gag e-height record . --Cr es t s t age on ly .
topog r aphic map .

Alt itude of gage is 3,760 ft (1 ,146 m) f rom
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( 21 ) 09442000 Gila River near Cl ifton , Ar iz .

Locat ion.- -Lat 32° '57' 57", long 109°18 '35" , in NE\SE\ sec.25, T.5 S . , R .29 E., Greenlee
County , Hydrologic Unit 15040002, on right bank 500 ft ( 150 m ) downstream fr om bridge on
county road , 6 " mi ( 10 km) upst ream from San Franc isco River , and 6 mi ( 10 km ) south of
Cli f t o n at mile 47 1 .

Dra inage area.--4 , 010 mi2 (1 0 , 386 km2 ) .

Ga g e -he ig h t r ecord . --Water-stage recorder graph. Datum of gage is 3, 336 .82 ft ( 1 , 017 . 063 rn)
National Geodetic Vertical Datum of 1929 ( ad ju s t ed ) .

Discharge r eco r d . --Base stage-discharge relat ion defined by cur rent-meter measurements below
25,000 ft 3 / s ( 708 m3 /s ). Large pos itive sh ift ad justments required afte r the pea k of Dec. 19
are based on d ischarge measurements below 28 , 000 ft 3 / s ( 793 m3 /s ) .

Max ima. --November 1978 to March 1979 : Discharge , 57 , 000 ft 3 /s ( 1 , 610 m3 /s ) 203 0 hours ,
--oec. 19 , 197 8 , gage height, 23.80 ft ( 7 . 254 m ) .

Probably 1892 to November 1978 : Discharge, 33, 000 ft 3 /s ( 935 m3 /s ) Oct. 21, 1972 , gage
he ight, 18 . 7 ft ( 5 . 70 m ) , from high-water mark in gage well .

Gage height , in fee t, and discharge , in cubic fee t per second, at in d ic a t ed ti me , 1978- 79

Hour
Gage

he ight
Discharge Hour

Gage
height

Discharge Hour
Gage

he ight
Discharge

8 . 90
8 .10
7 .45
7 .40
6 .90

20.60
18.90
16 . 85
14.50
13.10
12.0
11 .05

9 .75

4 .16
4 .26
4 . 70
6 . 10
7 .55
8 .55

10 .0
13 .0
21 .0
23 . 0
23 . 8
23 .0
21 .70

4 .69
4 . 08

3 , 980
3 ,440

5 , 010

603
1 , 290

1 , 850
2 , 120
1 , 620
1, 720
1, 600
2 , 420
2 , 660
2 ,620
3 ,540
4, 620
5 , 790
6 ,870
7, 050

7, 200
6 ,750
6 ,830
5 , 580
5 , 580
4 , 910
3 , 970

3 , 080
"2 , 380

7 . 78
7 .56
7 .64
6 .85
6. 85
6 . 32
5. 54

3 . 80
4.10
3 .52
3 .65
3 .50
4 .40
4 .62
4 .58
5 .35
6 . 20
7 . 00
7 .62
7 . 70

1. 95
3 . 10

5 .70
5 .25

Dec . 21- Co n .
2400 6 .45

Dec . 22
1200
2400

J a n . 17
1800
2400

J a n . 18
0200
0300
0700
0830
1000
1200
1400
1430
1700
1830
1930
2130
2400

J a n . 19
010 0
0230
0300
0930
1100
1500
2400

J a n . 20
1200
2400

9 , 500
7,880
6 ,560
6, 480
5 , 680

615
645
877

46 ,200
40 ,600
32,800
25,800
21 ,000
17 ,800
14 , 900
11 , 400

1,130
1, 210
1 , 640
3 , 400
5 ,440
7,070
9, 680

16 ,200
42 , 200
52 , 200
57 , 000
53 ,400
49 , 800

Dec . 18-Con .
2100 3. 40
2300 3 .45
2400 3 .83

Dec . 19
0100
0330
0430
0800
1300
1500
1700
1800
1900
1930
2030
2200
2400

Dec .20
0200
0430
0800
1200
1400
1630
1900
2400

Dec. 21
0400
0800
1300
1530
1900

70

1 ,640
1, 520

4 ,720
3 ,630
2 ,660
2,190

119
170

119

66
308
130
108
126
108
645

1,460
2 ,040
3 , 200

3,620
5 ,360
7 ,430

11,000
8 ,870
7 , 250

4 .68
4.60

2 .20

2 . 20
2 .40

1. 20

7 .04
6. 26
5.55
5. 20

1. 18
2 .28
1 . 60
1. 50
1 . 58
1. 50
3 .00
4.15
4 .80
5 .85

6 . 20
7 . 50 "
8 .75

10. 70
9 .55
8.65

Nov. 24
2400

Nov. 25
0200
0330
0800
1100
1300
15 15
1530
1600
1700
2400

Nov . 26
0600
1200
1500
1830
2200
2400

Nov . 27
0600
1200
1800
2400

Nov .28
1200
2400

Dec. 17
2400

Dec . 18
1200
1830
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( 22 ) 09442630 Ma il Ho llow n ea r Lu n a , N. Mex .
( C r es t - s t ag e stat ion )

Loca ti on. - - La t 33°47' 38" , lon g 108 °56'59" , in NW!aSW!a sec . 7 , T .6 S . , R .20 W. , Catron Coun t y ,
Hydro logic Un it 15040004 , 450 ft ( 137 . 2 rn) upstr eam from U. S. Highway 180, and 2 .3 mi
( 3 . 7 km) south of Luna .

Drainage area. --4. 20 miz ( 10. 9 kmZ ) .

Gag e - h ei g h t record .- -Crest 's t a g e onl y. Altitude of g ag e is 7 , 100 ft ( 2 , 164 . 1 m) f r om topo­
g ra phic map

Disch a rg e not determi ned, gage height, 3 .90 ft ( 1 . 189 m ) Oc t . 20 ,

Discharge record. --Stage-discharge relatio n extended a bove 6.0 ft 3 / s ( 0 . 17 m3 /s ) on bas is of
slope-area measurement at gage h e ig h t 3 .30 ft ( 1 . 006 m) .I

I
Ma x ima . - - No v emb e r 1978 to March 1979:
~ ft ( 0. 930 rn) .

1970 to October 1978 :
1972 .

Dis charge , 66 ft 3 / s ( 1 . 87 m3 /s ) Nov . 24 , gage height ,

I
I
I
I

( 23 ) 09442660 T rout Creek at Luna , N . Mex.
( C r es t - s t ag e station )

Location . --Lat 33°50'50" , lon g 108°59'38" , in NE!aN W!a sec .29 , T.5 S., R .20 W., Catron County ,
Hydrologic Unit 15040004, 500 ft d ownstream from Luna- Red Hill Road a n d 2 .6 mi ( 4 . 2 km )

.n o r t h of Lu na .

Dra inage area.--31.9 mi z ( 82 . 9 kmZ ) .

Gag e -height record .--Crest stage o nl y . Altitu d e of g age is 7 ,300 ft ( 2 , 225 . 0 rn) from topo ­
g ra p hi c ma p .

Discharge record. - -Stage-d is charge rel at ion extended abov e 70 ft 3 / s ( 1 . 98 m3 /s ) on bas is of
s lope-area measurements at gage heights 1 .82 ft ( 0 . 555 rn) , 2 .00 ft ( 0 . 610 m) and 4 . 20 ft
( 1. 280 m ) .

Discna r-qe. 2,250 ft 3 / s ( 63. 7 m3 /s ) Oct. 19 , 1972 , g age he ight ,I
Maxi ma .- -Novemb e r 1978 to
'I1ei9ht, 3.07 ft ( 0. 936 m ).

1954 to October 1978 :
4 .47 · ft (1. 362 m) .

March 1979: Discharge , 720 ft 3 /s ( 20. 4 m3 / s ) Nov. 24, gage

I
I
I
I
I
I
I

( 24) 09442680 San Francisco River near Reserve , N. Mex.

Location . - -Lat 33 °44'12" , lon g 108 ° 46 '14" , in NE!aNW!aSE!a s ec .35, T .G S ., R. 19 W. , Catr on
Cou nty , Hy drol ogic Unit 15040004 , on left ban k 1 , 300 ft ( 400 m) dow n s t r eam from Ra inbow
Bridge Canyon , 1 .7 mi ( 2. 7 krn) no rthwest of Re s erve , and at mile 563 .1 ( 906 . 0 km ) .

Dra inage area . --350 mi2 ( 907 kmZ ) , approximate ly .

Ga g e -height record . -- Dig it a l water-s tage recorde r ta p e exc ept Nov . 25 . Alt it u d e of gage, 5,820
ft ( 1 , 774 m) , from topog r a p hi c ma p.

Discharge r eco r d . -- S t ag e - d is c h a r g e re lation extended above 1, 400 ft 3 / s ( 39 . 6 m3 /s ).
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( 24 ) 09 442680 San Franci sco Riv er near Reserve , N . Mex . - Con t in u ed

Maxima .--November 1978 to March 1979 : Discharge , 11 ,800 ft 3 / s (334 m3 /s ) Nov . 25, gage
~ht, 9.40 ft ( 2 . 865 m ) from high -water mark in well .

1959 to October 1978: Discharge , 11 ,900 ft 3 /s ( 337 m3 /s ) Oct. 20, 1972 , gage height ,
7. 47 ft ( 2 . 277 m ) in gage well ; 8 .05 ft ( 2 . 454 m) f r om outs ide f lood ma rks site and datum
th e n in use , and f r om rating curve extended above 9 ,000 ft 3 / s ( 255 m3 / s ) on bas is of
ve loci t y - a r ea study .

Ou t si d e per iod of record: Stage , about 15 ft ( 4 . 6 rn) , as d e t e r min ed in 1962 f r om ol d
fIood ma rks .

Gage he ight , in fee t , and discharge , in cub ic fee t per s econ d, at in d ica ted ti me , 1978-79

Hour
Gage

Discharge Hour
Gage

Discharge Hour
Gage

Dischargeheight he ight height

Dec . 18 Dec. 19-Con . Dec . 20
0100 1 .28 38 0400 5 .28 2,590 0600 3 . 25 620
0900 1. 60 74 0630 5 . 85 3 ,390 1200 2. 88 440
1200 2 . 67 330 0800 4 .51 1, 650 1800 2 . 63 340
1800 4 .64 1 ,640 1200 3 .25 655 2400 2 .63 340
2400 5 .51 2, 710 1400 4 .21 1 ,350 Dec . 21

Dec . 19 1800 4 . 01 1 ,1 80 1200 2 .20 185
03 00 5 .47 2,850 2400 3 . 60 864 240 0 2 .27 202

( 25 ) 09442695 Negro Canyon at Aragon , N . Mex .
( C r e s t - s t ag e station )

Location.- -Lat 33 °52'47", long 108 °33'08" , in NW1:!NW1:! sec.18 , T .5 5. , R . 16 W., Catron County ,
Hydrolog ic Unit 15040004 , above cu lvert on State Highwa y 12 , at west edge of Aragon .

Dra inage a r ea . --9 . 62 mi2 ( 24 . 9 km 2 ) .

Gage-height record.--Crest stage on ly . Alti t u d e of gage is 6 ,880 ft ( 2 , 097 . 0 m )

Discharge r eco r d . --Stage-discharge relation defined by computation of f low through cu lvert .

Max ima .--November 1978 to March 1979: Discharge, 230 ft 3 / s ( 6 . 51 m3 /s ) Nov , 24 , gage
~ht, 1 . 48 ft ( 0 . 45 1 m): '

1958 to October 1978: Discharge, 5 ,200 ft3 /s ( 147 m3 /s ) Jul y 28 , 1959 , gage h e ig h t ,
11 . 60 ft ( 3 . 536 m ) .

( 26 ) 09442740 Tularosa River near Reserve , N. Mex .
( Cr es t - s t ag e s tat ion )

Loc a ti o n . - - La t 33°44 '00", lon g 108 °42' 10" , in SE 1:! sec.33 , T.6 5 . , R . 18 W. , Ca t r o n Co u n ty ,
Hydrolog ic Un it 15040004, 150 ft ( 46 m) west of Eag le Peak Loo kou t Road a n d 3 .3 mi
( 5. 3 km ) northeast o f Reserve .

Drainage area .--426 mi2 ( 1 , 103 km 2 ) .

Gage-height record .--Crest stage onl y . Altitude of gage is 5 , 950 ft ( 1 , 813 . 6 m )

Discharge record. --S tage-discharge relation ex tended above 16 ft 3 / s ( 0 .45 m3 /s ) on basis of
sl ope- a r ea measurement at gage heights 4 . 35 ft ( 1 . 326 m ) and 5. 76 ft ( 1. 756 m ) .



Discharge , 850 ft 3 /s ( 24. 1 m3 /s ) Nov . 24 , gage

I
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( 26) 09442740 T u larosa River nea r Reserve , N. Mex .-Cont in u ed

Max ima . --November 1978 to March 1979 :
~ht, 6 .22 ft ( 1 . 896 rn) .

1956 to October 1978 : Dis c harge, 2 , 280 ft 3 /s ( 64. 6 m3 /s ) Ju ly 28 , 1956 .
Ou t si d e per iod of r ecord : Olmstead ( 1919 , faci n g p. 64 , site 45 ) s hows a d ischarge of

16 ,420 ft 3 / s ( 465 m3 / s ) a t si te 2 mi ( 3 . 2 km ) downs tream for flood of Oc t . 16 , 1916 and
in d ic a t e s t h a t it wa s the max imu m kn own prior to 1919 . Accu racy of estimate is unknown.

( 27 ) 09443000 San Fr a nci s co Riv e r near Alma , N. Mex .

Locat ion . - - Lat 33°22' 05", lon g 108 ° 54 '3 5" , in SWloS E1;, s ec .4 , T . ll 5 . , R . 20 E. , Catron Co u nty ,
Hydrolog ic Un it 15040004 , on r ig h t b an k 1 . 2 mi ( 1 . 9 km ) down s tream f r om Alma , 4 mi ( 6 km)
no r t hw es t of Gle nwood, and 6 mi ( 10 km) upstream fr om Whitewa ter Cr ee k , at a t mile 523 .5 .

Dr ainage a rea . - -1 , 546 mi2 ( 4 , 004 km2 ) .

Gaae- h e ight r eco r d . --Water-stage recorder graph . Alt itude of gage is 4 , 842 ft (1 , 476 m) fr om
to pog ra phic ma p .

Discharge record .--Stage-discharge relat ion ex tended above 8,700 ft 3 / s ( 246 m3 /s ) on basis of
slope-area measurment at gage height 18 .16 ft ( 5 . 535 m) .

Ma xi ma. -- Nov ember 1978 to March 1979 : Discharge , 24 , 500 ft 3 / s ( 694 m3 / s ) 210 0 hours ,
-oec. 18 , 1978, gag e he ig h t, 15. 84 ft ( 4 . 828 m) .

1904-1 4 , 1927 to October 1978: Discharge , 30 ,600 ft 3 / s ( 867 m3 /s ) Oc t. 20 , 1972, gage
h ei gh t, 18 . 16 ft ( 5 . 535 rn) present d a t um, f r om flood ma rks in we ll , an d from r a ti n g c urv e
ex tended abov e 3 , 500 ft 3 / s ( 99. 1 m3 /s ) on bas is of slope-area measurement of peak f low.

Ou t si d e per iod of record: Olmstead ( 1919 , faci n g page 64, s it e 27) gives a peak
d ischarge of 31 , 800 ft 3 / s ( 901 m3 /s ) fo r t h e flood of Octob e r 16, 1916 , and 49 , 400 ft 3 / s
( 1 , 400 m3 /s ) fo r an ea r lie r flood ( p r ob a b ly 1891 ) . Acc u r acy of data is u n known .

Gage h e ight, in fee t , an d d ischarge , in cu bi t: feet per second, at in di ca t ed t ime , 1978-79

Dec . 18- Con .

I
I
I
I
I
I
I
I
I

Hou r

Nov . 24
0100
0800
1200
1400
1500
1800
2100
2400

Nov . 25
0130
0300
0600
0900
1200
1500
1800

Gag e
h e igh t

3 . 18
3 .30
5 . 70
7.45
6 . 80
9 .20

10 . 50
12 . 30

14 .38
12 . 35
11. 35
10 . 50

9 .60
8 .25
7 .1 5

Discharge

67
79

1, 010
3 , 030
2 ,160
6,120
9 ,000

13, 700

19 , 400
13 , 800
11 ,1 00

9 ,000
6 ,960
4 ,350
2 , 610

Hour

0400
0600
0900
1200
1500
1800
2100
2400

Dec . 19
0300
0600
0900
1200
1500
1800
2100

Gage
he ight

3. 46
3 . 79
5. 80
8 . 50

12 .30
14 .50
15 .84
15. 25

13 , 90
13 . 00
11 . 80
10 . 60
9 .90
9 . 10
8 . 10

Discharge

58
130

2 , 060
6,400

15 ,200
20,800
24 ,500
22, 800

19,200
17 ,000
14 , 000
11 ,000

9 ,280
7 ,600
5,680

Hour

Ja n. 17
010 0
0600
0900
1200
1500
1800
2100
2330
2400

J an . 18
0300
0600
0900
1200
1500
1800

Gage
heigh t

3 .48
3 .50
3 . 80
3 . 93
4 . 20
5 .00
9 .40

11.1 0
10 .50

9 .05
8. 35
7 . 20
6 . 35
6 . 00
5. 75

Discharge

204
212
338
404
562

1 , 140
8 , 620

13, 500
11 , 600

7 ,750
6 , 180
3 , 990
2 , 690
2,1 50
1 ,800



I L~

76

( 27 ) 09443000 Sa n Francis co Riv e r nea r Alma , N. Me x . - Con t in u ed

Gage height , in fe e t , and d ischarge , in c u bi c feet pe r second, a t in d ica t ed ti me , 1977

Ho u r Gag e Dis c ha rge Hour Ga g e
Discharge Hour

Gage Dischargeh e ig ht he ig ht height

Nov . 25- Con . Dec . 19-Co n . J a n . 18- Con.
210 0 6 .50 1, 800 2400 7 .60 4 , 780 2100 5. 55 1 , 520
2400 6 . 00 1 , 300 Dec . 20 2400 5 . 37 1 ,350

Nov . 26 0600 6. 70 3 ,640 J a n. 19
0600 5. 55 1 , 050 1200 6. 00 2 , 860 0600 5 . 12 1 ,030
1200 5 . 35 890 1800 5 . 35 1 , 820 1200 5 . 00 938
1800 5 .20 780 2400 5 . 15 1, 520 1800 4 .95 862
2400 5 . 00 660 2400 4 . 89 81 6

Nov. 27 Dec . 21 J a n . 20
0600 4 . 86 578 0600 5. 20 1, 470 060 0 4 . 83 733
1200 4 ,64 572 1200 5.20 1, 470 1200 4 . 75 680
1800 4 .53 515 1800 5 .05 1 , 320 1800 4.66 62 7
2400 4 . 38 446 2400 4 .85 1 ,140 2400 4 .44 498

Nov . 28 Dec . 22 J a n . 21
1200 4 .24 346 0600 4 . 65 919 0600 4 . 40 444
2400 4 . 05 28 2 1200 4 . 50 798 1200 4 . 30 388

Dec . 18 1800 4 .34 680 180 0 4 .25 360
01 00 3 .44 54 2400 4.30 65 2 2400 4 . 22 346

( 28 ) 09444000 San Francisco River near Glenwood , N . Mex.

Loc ation .- -Lat 33°14'48" , long 108 °52 '47" , in NE\NW\ s ec .23 , T. 12 5 . , R . 20 W. , Ca t r on Co u n ty ,
Hyd r o log ic Un it 15040004 , on left bank 0 . 2 mi ( 0 . 3 km ) upstream f r om ho t sp r ings , S mi ( 8
km) south of Glenwood , and 6 mi ( 10 km ) downstream f r om Wh it ew a t e r C r ee k, at mil e 511 .5 .

Dr a in ag e a r ea'. -- 1 , 653 mi2 ( 4, 281 km2 ) .

Gage-he igh t reco rd. --Water-stage recorde r graph excep t 200 0 hou r s Dec. 18 to 1200 hours
Dec. 20, wh ic h was reconstructed. Alt itu d e of gage is 4 ,560 ft (1, 290 m) from to pog r a phic
ma p .

Discharge record .--Stage-d ischarge relation ex t e n d ed above 6, 500 ft 3 / s (1 84 m3 /s ) 'on bas is of
s lop e - a r ea measurement at gage heights 10 . 74 ft ( 3. 274 rn) a n d 15 .6 ft ( 4 . 75 m) .

Discharge, 24 , 000 ft 3 / s ( 680 m3 /s ) Oc t. 20, 1972 , gage height ,

Max ima. - -N ovember 197 8 to March 197 9:
~ht, 15 . 60 ft ( 4 . 755 rn) .

1927 to October 1978 :
16 . 61 ft ( 5 . 063 m ).

Discharge , 20 , 500 ft 3 /s ( 581 m3 / s ) Dec. 18 , gage

Ga g e h e ight , in fee t, and d ischarge , in cub ic fee t per second , at indi ca t ed t ime , 1978- 79

Hou r
Gag e

Discha rge Ho u r
Gage

Dis c h a r g e Ho u r
Ga g e Dis c h a r g e

height h ei g h t h e ight

No v . 24 Nov . 28 J an. 17- Con .
0100 1. 39 24 0600 3 . 67 500 1200 2 .76 342
0600 1 .56 32 1200 3 . 52 448 1500 3. 16 541
090 0 2 .59 137 1800 3 . 37 400 1800 3. 47 720
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( 28 ) 09444000 Sa n Fra n cisco River n ear Glenwood , N. Me x . - Con t in u ed

Gage height , in feet , and discharge , in cub ic feet per s eco nd, at ind ic at ed t ime , 1977

Ho u r Gage Discharge Ho u r Gage Dis c harg e Ho u r Ga ge Dis c h arge
h e igh t h e igh t h ei g h t

Nov . 24- Co n . Nov . 28- Con. J a n . 17-Con .
1200 4.45 614 2400 3 . 27 370 2100 4 .89 1, 010
1500 6 .37 1 ,630 Dec . 18 2400 10.01 9 , 260
1800 8 . 18 3 ,210 0600 , 1 . 92 83 Jan. 18
2100 9 .41 4 , 640 0900 2 . 92 249 0200 10 .92 10 , 900
240 0 11 . 36 7 ,800 1200 5.67 1 ,430 0600 8 .50 6 ,760

No v . 25 1500 11 .20 8 ,640 0900 8 . 22 6, 37 0
03 00 13.41 11 ,700 1800 14 .20 16 ,000 1200 6. 72 4 , 080
0430 13. 80 12,600 2000 15 . 16 19 ,000 1500 5 .68 2 ,750
0600 13.29 11 , 400 15 .6 20,500 1800 6 . 16 3,330
0900 12 . 66 9 ,980 Dec . 20 2100 5. 94 3,060
1200 11 .90 8 , 310 1200 6. 96 3, 640 2400 5 . 76 2 , 840
1500 10.89 6 ,470 1800 6 . 16 2 , 770 J a n . 19
1800 9 .60 4,450 2400 5 .51 2 ,1 40 0600 4 .98 1 ,960
2100 8. 93 3, 650 Dec . 21 1200 4 .59 1 ,570
2400 8 .38 3 , 120 0600 5 .13 1, 790 1800 4 . 24 1 , 270

No v . 26 1200 4 .84 1 , 560 2400 4 .03 1,100
0600 7 .26 3 , 110 1800 4.52 1, 330 J a n . 20
1200 6 . 31 2,1 90 2400 4.32 1 ,21 0 0600 3 .82 941
1800 5 .49 1 , 54 0 Dec . 22 1200 3 .61 790
240 0 4 .87 ' 1,170 0600 4.21 1,190 1800 3.38 657

1200 4 .07 1,1 10 2400 3 . 31 616
Nov . 27 1800 3 .97 1 ,050 J an . 21
0600 4 .60 860 2400 3 .81 954 0600 3 .20 56 4
1200 4. 30 714 J a n . 17 1200 3 . 15 535
1800 4 .05 614 0100 2 . 39 218 1800 3 .06 485
2400 3 . 84 535 0600 2 .49 250 2400 2 .99 450

( 29 ) 09444100 Campbell Blu e Creek near Al p ine , Ariz.
( U. S', Forest Service station )

Location . - -Lat .33°4 4 '4 6" , lo n g 109° 12 '17" , in SE!:iSEla sec. 26 , T . 4 N . , R.30 E. , Gree nl ee County
Hy d r ologic Un it 1504 0004, Apache Na t io n al Fores t , 2 . 5 ' mi ( 4 . 0 km) u p s t r eam f r om Co leman
Creek, and 8 mi ( 13 km ) southwest of Al p in e .

Dra inage a r ea . - -11 . 6 mi2 ( 30 . 1 km2 ) .

Ga g e -he ig h t r eco r d . --Water-stage r eco r d e r ta pe . Alt itud e of gage is 7 ,700 f t ( 2, 350 m) f r om
to pog r a ph ic ma p .

Discharge r eco r d . --Stage-d ischarge r el a t io n fo r Vil lemonte we ir defined b y model s t u di e s .

Max ima.--November 1978 to Ma r c h 1979: Discharge , 255 ft 3 / s ( 7. 22 m3 /s ) 1625 hours Dec. 18 ,
-gage hei g ht, 4 .92 ft ( 1 . 500 m) .

1958 to Octo b e r 1978: Discha r g e , 341 ft 3 /s ( 9 . 66 m3 /s ) Oct. 20, 1972, g ag e h ei g ht ,
5 .50 ft ( 1 . 676 m ) .

Rema r ks .--Discha rges fu r nis hed b y U. S . Forest Serv ice, Rocky Mo u n t ai n Forest and Range
Exper iment Sta ti on a n d ro u n d ed to U . S . Geolog ical Su r vey s t a n d a r d s . Watershed is one of
severa l s mall watersheds in t h is a rea .
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( 29 ) 09444100 Ca mp be ll Blue C reek near Al p ine , Ariz. - Con ti n u ed

Ga g e h e ig h t, in fee t, an d d ischarge , in cu b ic fee t pe r secon d , at in d ica t ed ti me , 1978

Hour
Gag e Discharge Hour

Ga g e
Discharge Ho u r

Gag e
Discharge

he ight he igh t h e ig h t

Dec. 16 Dec. 18-Con . Dec. 20-Con .
2400 0. 58 1. 38 2400 2 . 95 67 1125 2 . 42 40

Dec . 17 2400 2 .06 26
2125 .90 3 . 5 Dec . 19 Dec . 21
2400 1 . 02 4 .6 0335 2 .76 56 081 5 1 .95 22

0730 2.98 68 130 0 2 . 13 28
Dec. 18 103 0 2 . 88 62 1620 2 . 18 30
03 25 1 .52 12 1335 3.06 73 1955 2 .07 26
0500 1 . 72 16 1558 2. 83 60 2400 1. 93 22
12 45 3.00 70 1630 2 .86 62 Dec . 22
1500 4 .20 169 1930 2. 66 51 0900 1. 78 18
1625 4 .92 255 2400 2 .45 42 1155 2 . 00 24
1700 4 . 58 211 Dec . 20 1300 2 . 06 26
1800 3.60 112 0900 2 . 23 32 2400 1. 78 18

( 30 ) 09444200 Blue River nea r Clift on , Ar iz .

Location .--Lat 33°1 7'27", lo ng 109 ° 11'44" , in s ec. 6, T . 2 S ., R .31 E. ( u n s u r v e y ed ) , Gree n lee
Co u n t y , Hyd r olog ic Uni t 15040004, in Ap ache Na t iona l Fo r est , on ri g h t ban k 0 . 1 mi ( 0. 2 km )
d ownstr eam f rom co u nty road cross ing , 0 .9 mi ( 1 . 4 km ) u p strea m fr om C lear Cree k, 8 mi (1 3
km) u pstr eam f r o m mou t h, and 17 mi ( 27 km ) no rth ea s t o f C lifton.

Dra in ag e area . u 506 mi2 ( 1 , 311 km2 ) .

Gag e - h ei g h t r eco r d . uD igital water-stage recorder tape except 1000 hours Nov. 25 t o 1200 hours
Nov . 26, 1300 ho u r s Dec . 18 to 1500 hours Dec . 22 , and 220 0 hours Jan . 17 to 1200 hours
J a n . 20 when r eco r d e r f loa t r ested on a p lug of t r a s h in th e gag e we ll d ur in g r ec es si on s.
Gage-he igh t record est imated fo r miss ing periods. Alt itud e of g ag e is 4 , 160 ft ( 1 , 268 m ) ,
f r om to pog r a p h ic ma p .

Dis c h a r g e r eco r d . uStag e-dis cha rg e relat io n ex tended above 1,900 ft 3 / s ( 53. 8 m3 /s ) on ba s is o f
s lope- area measurement a t g ag e he ight 22. 56 ft ( 6 . 876 m ) .

Maxima.- -November 197 8 t o March 1979 : Discharge , 14 ,700 f t 3 / s ( 416 m3 / s ) 2400 ho ur s
~. 24 , g ag e height, 17 . 1 ft ( 5 . 21 m).

1965 t o Octo b e r 1978 : Discharge , 30 , 000 ft 3 / s ( 850 m3 /s ) Oct . 10 , 1972 , g ag e he igh t ,
22 . 56 ft ( 6 . 876 m ) . Flood of Oct. 20 , 1972 appears t o be th e h ighest s ince at le a s t 188 5 .

Gag e h e ig h t , in fee t, a n d d ischarge, in c u bi c fee t per s econd , a t in d ic a t ed ti me , 1978 - 79

Hour
Gag e

Discharge Ho u r
Gage

Dis c h a r g e Ho u r
Gag e Dis charge

he ight height he ig ht

Nov . 23 Dec. 18-Con. J a n. 16-Con.
2400 4 .68 34 0400 5. 93 260 1800 6 .09 473

Nov . 24 0600 6 . 89 60 9 2400 6 . 18 503
03 00 5 . 51 150 080 0 7 . 65 995 J a n . 17
0600 6 .68 518 1000 9. 84 2,810 0200 6. 18 516
0900 8 .12 1, 320 1200 12 . 36 5 ,990 0600 6 . 21 633
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( 30 ) 09 444200 Blue River near C lif t on , Ar iz . - Co n t in ued

Gage hei ght , in fee t, and discharge , in c u bi c fe e t per second , at in d ica t ed ti me, 1977

Hou r
Gag e

Discharg e Hour
Gag e

Dis charg e Ho u r
Gag e Dis c h a r ge

h e ig h t h ei g h t h eigh t

Nov . 24- Con. · Dec . 18- Con . J a n . 17- C on.
1200 9. 32 2 , 290 1300 15 . 66 11 ,800 1300 7..18 948
1500 10 .93 4,050 1400 16 .3 13 ,100 1600 7 .80 1, 300
1700 11 . 63 4, 900 2000 13 . 7 8,000 1700 8 .83 1, 470
1800 13. 44 7 , 600 2400 12 . 5 6 , 200 1800 10 . 08 3 ,050
2000 14 . 34 9, 200 Dec . 19 1900 12.28 5 ,870
2100 14 . 45 9, 400 0600 11 .4 4 , 600 2015 13 .6 7 , 850
2200 15 . 20 10, 900 1200 10 .5 3 , 500 2200 12 .9 6,800
2400 17 .1 14 , 700 1800 9 . 9 2 , 900 2400 12. 0 5 ,450

Nov . 25 2400 9 . 4 2 , 400 Jan . 18
0600 14 .0 8 , 500 Dec . 20 0600 10. 1 3 ,200
1200 10. 8 3 , 600 120 0 8 .5 1,700 1200 9 . 0 2 , 2 00
1800 8. 8 1 , 500 2400 8 .0 1 ,400 1800 8 . 4 1 ,800
2400 8.0 900 Dec . 21 2400 7 . 9 1, 400

Nov. 26 1200 7 . 5 1 , 100
0600 7 . 6 700 2400 7 .2 900 Jan . 19
1200 7 . 53 628 Jan. 15 1200 7 . 1 1, 100
1800 7 . 43 604 2400 5 .61 345 2400 6 . 5 800
2400 7.35 580 Jan. 16 Ja n. 20

Dec . 18 0800 5 . 76 381 1300 6 . 18 724
02 00 5 . 53 179 1200 6 . 08 469 2400 6 .09 681

( 31 ) 09444 400 Chase C r ee k near C li fton , Ar iz .
( C r es t - s t ag e sta ti on )

Loca t ion. - -Lat 33°10 '2 0", lo n g 109°2 2'1 0", in NW!:i sec. 16 , T .3 5 . , R . 29 E. , Gr ee n lee Co u n t y ,
Hy d r ologi c Uni t 15040004 , at U.S. Hig h way 666 , 9 mi ( 14 . 4 km) no r t h we s t of Clif t on .

Dra inage area .--1 . 37 mi2 ( 3 . 55 km2 ) .

Ga ge-he ight r eco r d . -'- Crest stages on ly. Alt it u d e of g ag e is 6 , 050 ft f r om to pog r a p h ic map .

Dis c harg e record . -- Stage-d ischarge r el a t io n d efi n ed b y computat ions of flo w t h roug h culvert.

Max ima . --November 1978 to March 1979 : Discharge, 72 ft 3 /s ( 2 . 03 m3 / s ) probabl y Dec . 18 ,
---gage h e ig ht, 7 .59 ft ( 2 . 313 m).

1963 to Oc t ob e r 1978: Discharge , 600 ft 3 / s ( 17 . 0 m3 / s ) Ju ly 25 , 1964, gage h ei ght , 13 . 9
ft ( 4. 24 m ) , from computation of fl ow through cu lvert an d ove r r oad way.

( 32 ) 09444500 San Fr ancisco River at C lifton , Ar iz .

Loca ti on . - -La t 33°02' 58 ", lo n g 109°1 7'43", in SW!aSE!:i s ec .30 , T .4 5 . , R . 30 E. , Green lee Cou nty ,
Hydrolog ic Uni t 15040004, on d ownstr eam si d e of r igh t p ier at Ra ilroa d Bou le vard Brid g e
( U. S . Highwa y 666 ) , at C lift on, 9. 9 mi ( 15 . 9 km ) u p s t r ea m f r om mou th.

Dra inage area . -- 2 , 766 mi2 (7 , 164 km2 ) .
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(32) 09444500 San Francisco River a t C lifton , Ariz . - Con t in ued

Gage- h e ig ht r eco r d . --Water-stage r eco r de r except 2000 ho u r s Dec . 19 to 1030 hours Dec . 20
when recor der wa s un d e rwa t e r . Gage-he ight r eco r d reconstructed o n b as is o f h igh - wa ter
mark a n d s t ag e measuremen ts b y Clift o n Po lice De p a r t me n t. Da tum of g age is 3 , 436 . 16 ft
( 1 , 047, 342 m ) Na t io n a l Geodet ic Ve r tica l Datum of 1929 .

Discharge record.--Stage-discharge relat ion extended above 26,000 ft 3 / s ( 736 m3 /s ) on basi s of
s lo p e - a r ea measurment at gage he ight 17 .0 ft ( 5 .1 8 m ) .

Ma xi ma. -- November 1978 to Ma r c h 1979 : Discharge , 56, 000 ft 3 / s ( 1 , 590 m3 /s ) a bout 003 0 ho u rs
--nee. 19 , 1978 , gage h ei g h t , 16 .0 ft ( 4 . 88 m) f rom h igh - water ma r k in gag e ho u s e adju sted

fo r s urg e .
1870 to Oc t o b e r 1978 : Discharge , 70 , 000 ft 3 / s or 1980 m3 / s ( r ev ised) Dec . 3 , 1906 .

Re ma r ks . --D ischarges fo r t h e 1906 peak and s e v e r a l other h istor ic pea ks a r e e it h e r prev iou sl y
unpublished or were published in er ror. Discharges below a r e f r om Aldridge a n d Moos b urn e r
( wr itte n commun . , 1978) a n d superseded thos e publ ished b y Olms tead ( 1919 ) and
several subsequent authors.
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( 32 ) 09444500 Sa n Francisco River at Clifton , Ar iz . - Co n t in u ed

I
I
I

Gage height , in feet , and discharge , in c u bic feet per s eco n d , at ind icated t ime , 197 8-79

Hour Gage
Dis c h a r g e Ho u r

Gage
Discha rge Ho u r

Gag e Discha r geh e igh t h ei g ht h e ight

Nov . 25- C on . Dec. 2o-Con . Ja n . 18-Co n .
2400 7 . 25 7,850 1030 7 . 20 8 , 820 1300 9 . 40 16 , 000

1800 6 .50 6 ,500 1800 8.20 11 , 500
Nov . 26 2400 6. 10 5 , 280 2400 6. 90 7 , 800
0600 6.60 5 , 900 Dec. 21 J a n . 19
1200 6 . 10 4 , 600 1200 5 .60 3 ,650 1200 6 . 20 4 ,850
2400 5 .50 3 ,300 2400 5 .1 5 2,680 2400 5 .60 3 ,400

I
I

( 33 ) 09447 000 Eag le C r ee k above Pump ing Plan t , near Moren ci , Ar iz .

Loca t ion . - - Lat 33°04'12" , lo n g 109 ° 27 '05" , in S E!:;N E!:; sec. 22 , T .4 S . , R .28 E. , Green le e Coun t y ,
Hydro log ic Unit 150 40005 , 3 mi ( 5 km ) up s tream f r om Ph e lps Dod g e Corp. pump ing p la n t ,
5 mi ( 8 km ) west of Mo r e n ci, and 13 mi ( 21 km ) upstream f r om mouth.

Dra inage a r ea . --613 mi2 ( 1 , 588 km2 ) .

I
I

Gag e -he ig h t r ecord . --Water-stage recorder g raphs f r om ma in gage at fl u me an d f r om su p p le ­
menta l gage 90 ft ( 27 rn) ups tream . Datum of gage is 3 ,695 ft ( 1, 126 m) u nad justed.

Discharge record.--Discharges of les s than 700 ft 3 / s ( 19 . 8 m3 /s ) are f r om s t ag e - di s c h a r g e
r elation fo r flume , wh ich is defined by current-meter measurements ; larger d ischarges are
f r om stage-d ischarge relation for supplemental gage , which was extended above 3 ,500 ft 3 / s
( 99 . 1 m3 /s ) on basis of s lope-area measurement of peak f low .

I
I

Ma x ima. -- November 1978 t o Ma r c h 1979: Discharge , 24,500 ft 3 / s ( 694 m3 / s ) 2200 hours
Dec . 18, gage hei g h t, 12. 5 ft ( 3 . 81 m) at supplementa,J gage .

1944 to Oct o be r 197 8 : Discharge, 21, 000 ft 3 / s ( 595 m3 /s ) Dec . 30 , 1965 , gage hei g ht ,
12 .8 ft ( 3 . 90 m ) at supplemental gage .

Peak of December 18 , 1978, is probabl y t h e highest s ince at leas t 1916.

Gag e h e ig h t, in feet, a n d di s cha r g e , in cub ic fee t per second , a t in d ica t ed ti me , 1978- 79

12 ,900
12, 400
20 ,400
9,600

12 , 000
14, 800
20, 600
20 ,400

14 ,000
5,200
4 , 800
6 ,000

Discharge

7 . 65
4 . 85
4 .67
5 : 14

Gage
heightHour

J a n . 17- C on .
1730 7 . 35
1800 7 .20
1830 9 . 15
2000 6. 30
2030 7 .1 0
2100 7 . 55
2300 9 .20
2400 9 . 15

J a n . 18
0200
1200
1530
2000

374
405
510
567
665

3 , 080
1 ,950

8, 220
7 , 520
7 , 650

Discharge

4 .57
4 .23

3 .80
4 .1
5 . 15
5 .40
5. 80

5. 93
5.65
5 . 70

Gage
height

Hour

Dec . 20
1400
2400

J a n . 16
1200
153 0
1700
1900
2400

J a n . 17
050 0
08 00
0900

751
188

1, 550
6,1 50
6 ,650

12 ,700
21 ,460
24 ,500
21 , 000

17, 100
11 , 700

Discharge

2 .25
2 .32
3.45
6.50
6 .70
9.20

11.66
12. 5
11. 56

10 . 45
8.85

Gage
height

Hour

Dec. 18
08 00
0930
1400
143 0
150 0
1700
1930
2200
240 0

Dec . 19
0300
04 00

I
I
I
I
I
I
I
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( 33 ) 09447000 Eag le Creek above Pu mpi n g Pla nt , near Moren ci, Ar iz . - Co n ti n u ed

Gag e height , in fe e t, and dis c ha r g e, in cu bic feet pe r second , at in di c at ed ti me , 1977

Hour Gag e Discharge Hour Gag e Discha rge Hou r Gage Dischargeh ei g h t hei g h t h ei gh t

Dec . 19-Con. Jan . 17-Con . J an. 18- Con .
0500 7 .20 7,400 1130 5.53 7 ,220 2400 4 .83 6 , 160
0730 6 . 50 6, 150 1300 5 .60 7,400 J an . 19
1400 5 . 85 5 ,000 143 0 5.56 7,300 0600 4. 10 3 ,600
2000 5 . 20 3 ,900 1600 5 .96 8, 300 1200 3 .75 2,130
2400 5. 00 3 ,600 1700 6 .80 11 , 100 2400 3.64 2,000

(34) 09448500 Gila River a t head of Safford Valle y , nea r Sol omon , Ariz .

Loca ti on . -- Lat 32°5 2 '06", lon g 109 ° 30' 38", in SE '-;,N E'4 s ec . 31 , T . 6 S. , R . 28 E. , Graham County ,
Hy d r o log ic Un it 15040005 , on left bank 0 .6 mi ( 1 . 0 km ) downst ream f r om in t a ke of Brown
Ca n al, 8 mi ( 13 km ) north eas t of So lomon , an d 17 mi ( 27 km) d ownstr eam from Sa n Francisco
Rive r .

Dra inage area .- -7 ,896 miz ( 20 , 451 kmZ ) .

Ga g e -hei g h t reco rd . --Water-stage recorder graph . Da t um of g ag e is 3 ,064 .88 ft ( 934 . 175 m)
Nation al Geodetic Ve rt ica l Datum of 1929 .

Discharge record . - - Base stage-d ischarge relat ion extended above 35 , 000 ft3 / s ( 990 m3 / s ) on
basis of sl ope-a rea mea surement at 15 .6 ft , and area -velocity s tud y at 15 .89 ft ( 4 . 842 m ) .
Large positive sh ift adjustments requ ired dur ing t h e f lood period we re est imated on bas is of
c ur r en t - me te r measurements be low 52, 000 ft 3 / s and a s lope-area measurement of t h e pea k
f low .

Maxi ma . -- November 1978 to Ma rch 197 9: Discharge , 100, 000 ft 3 / s ( 2 , 830 m3 / s ) 0300 hou rs
Dec. 19, gage h ei g h t, 14 .40 ft ( 4 , 389 m) .

1914 to Oc tob e r 1978 : Discharge abou t 100 ,000 ft 3 / s ( 2, 830 m3 /s ) J an . 19 , 1916 , g ag e
h ei g ht, 15 . 89 ft o r 4 .843 presen t d a t um .

Gag e h e ig h t, in fee t , and discharge , in cub ic fee t pe r s econd, a t in di ca t ed t ime , 1978-79

Hour Gage
height

Discharge Hour Gage
he ight Discha rge Hou r

Gage
he igh t Discharge

14 . 40
13 .50
12 . 50
11 .40
10 .75

No v . 24
0600
1600
1630
200 0
2030
2300
2400

Nov . 25
0200
0430
0630
083 0

4 .02
4 .20
5.56
6.70
6 .53
7 .29
8 .21

9. 40
10 . 70
11 .75
11 . 20

229
343

1 , 910
5,050
4,650
7 ,660

12 , 100

19,580
30 ,000
41 , 000
35 ,000

Dec. 18-Con.
1600 5 . 80
1630 7.30
1700 8.30
1830 10 . 70
2000 12 . 00
210 0 12 .70
2400 13 . 65

Dec. 19
0300
0600
110 0
1400
1700

3 , 100
7 ,700

12 , 300
30 , 000
45 ,200
55 , 800
76,800

100 ,000
76 ,800
58,300
45 , 200
38,000

Dec . 21
1200
2400

Dec . 22
1200
2400

J a n . 17
0100
200 0
240 0

J a n. 18
0100
0200

7 .20
6 . 50

6 . 00
5 .55

4.05
4 .40
5 . 65

7 . 30
8. 65

13 , 250
19,700

7 ,380
5, 550

1 ,660
2 ,380
5 ,950

14, 000
23 , 600
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( 34) 09448500 Gila River at head of Safford V al ley, near So lomon, Ariz.-Cont inued

Ga ge height , in fee t , and d is charge , in c u bi c fee t per second , a t in d ica t ed ti me , 1978-79

Hour Gage
Discharge Hour Gage Discharge Hour Gag e Discharge

he ight height he ight

Nov. 25- Co n . Dec. 19-Con. Jan. 18-Con.
1130 9 . 80 22 ,400 1800 10.40 35 , 000 0300 9 . 40 31 ,000
1330 10 . 05 28, 000 2030 10.85 39 , 200 0500 10 .00 38 , 000
1800 9. 32 18 , 900 213 0 12 . 00 51 , 400 0600 9. 80 35,000
2400 8 . 59 14, 300 2330 13 . 90 88,000 0700 10 . 10 39,200

Nov .26 2400 13 . 80 85,200 1000 9 .70 34,000
1300 7 . 86 10 ,300 1200 9. 20 26 , 400
2230 8 . 72 15 ,100 Dec. 20 1400 8 . 50 19 ,600
2400 8. 60 14,400 0400 13 .00 73 , 000 1700 8 . 15 16 ,300

Nov . 27 0600 12 .10 61 , 000 2000 8 . 00 15 ,200
0600 7.76 9,780 0900 11.00 52, 200 2400 8. 30 17, 500
1100 7 . 35 7, 660 1200 10 . 40 43, 400
1800 6.70 5,300 1500 9.60 33 , 000 J a n . 19
2400 6 .30 4 , 100 1900 8 . 50 22, 000 0200 8.40 18 ,000

Dec . 18 2000 8.00 18 ,400 1200 7 . 80 13, 500
1530 4 .10 468 2400 7 .95 17 ,800 2400 7 . 05 9 , 100

( 35) 09457000 San Simon River near Solomon, Ariz .

Locat ion.--Lat 32°48'06", long 109°38'19", in NWlaNEla sec .25 , T.7 S . , R.26 E. , Graham County ,
Hy d r o log ic Unit 15040006, 1 . 0 mi ( 1 . 6 km ) southwest of So lomon and 2 .2 mi ( 3. 5 krn) up­
stream f r om mouth.

Drainage area.--2 , 192 mi2 ( 5 , 677 km 2 ) .

Gage-he ight record. --Water-stage recorder graph. Datum of gage is 2 ,960.15 ft ( 902 .25 rn)
Nationa l Geodetic Vertical Datum of 1929.

Discharge record. --Stage-discharge relation defined by curr-ent-meter measurements .

Maxi ma . - - Nov e mbe r 1978 to March 1979 : Discharge, 727 ft 3 /s ( 21 . 2 m3 /s ) 1800 hours Jan . 17 ,
---gage he ight , 7 . 20 ft ( 2.1 95 .m) . Maximum during December f lood is 56 ft 3 /s or 1. 6 m3 /s .

1931 to October 1978 : Discharge , 27 ,500 f t 3 / s ( 779 m3 /s ) Aug . 9 , 1931 , f r om s lope-area
meas u r eme n t of peak f low, gage height , 19 . 0 ft ( 5 . 79 m).

Flood of Aug. 9, 193J , is t h e max imum since at lea s t the early 1880's. Olms t ead ( 1919)
gives a peak d ischarge of 11 , 960 ft 3 /s ( 338 m3 /s ) fo r the maximum flood kno wn pr ior to
1919 . Date of flood un known.

( 36) 09458050 Marijilda Wash near Safford, Ariz .
( Discon t in u ed station )

Location.--Lat 32°41 ' 43" , lo ng 109° 47' '' 28, in NEla sec .33 , T .8 S ., R.25 E. ( u n s u r v e y ed) ,
Gr ah am Coun t y , Hy d r ologi c Un it 15040005 , on right bank, in Coronado Nat ional Forest , 10 mi
( 16 km ) southwest of Safford

Drainage area.--l0 .9 mi2 ( 28 . 2 km 2 ) .

Gage-height record .--Crest stage onl y. Altitude of gage is 4 ,500 ft ( 1, 370 m ) from to pog r a p h ic
map .

Max ima .- -No v em be r 1978 to March 1979: Discharge , 5 ,770 ft 3 / s ( 163 . 4 m3 /s ) Dec . 18 from
~e-area measurement of pea k flow; gage h ei g h t , 6 .8 ft ( 2 . 07 m) f r om f lood ma r ks at gage .

1971 to Octo b e r 1978 : Discharge , 883 ft 3 / s ( 25 . 0 m3 / s ) Sept . 13 , 1977, gage he ight ,
5 . 10 ft ( 1 . 554 m ) f r om r a t in g c u rve extended above 668 ft 3 / s ( 18 . 9 m3 /s ).



2,760 ft 3/ s ( 78 . 2 m3/s ) f r om sl o p e - a r ea

Discha rg e , 100, 000 ft 3/ s ( 2,830 m3/ s ) 2130 ho u r s Dec .
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(37) 0945820 0 Deadman Cr eek ne ar Sa ffo r d, Ari z .
( Dis con t in u ed s t a ti on)

Locat ion .- - Lat 32° 43 '59", lo n g 109°48'57" , in SW\ sec. 17, T .8 S ., R .25 E. ( u n s u r v e y ed),
Gra ham Cou nty , Hydro log ic Unit 15040005 , in Co r on ado Nat ional Fo r es t , on le ft b an k , 9 mi
( 14 km) so u t hwe s t of Saffor d

Dr ainag e a r ea . -- 4 .78 mi2 ( 12 . 38 km2 ) .

Gage- he ig ht r ecor d. -- No n e. Altitude of g age is 4 ,950 ft ( 1 , 509 m ) f rom to po gra p h ic ma p .

Ma xim a . - -N ovembe r 1978 to March 1979: Disch a r ge ,
---measu r ement of pea k f low .

1966 t o Sep tember 1976 : Discharge , 119 ft 3/ s ( 3 . 37 m3/s ) Oct. '19 , 1972, g ag e h e ig h t ,
3 .45 ft ( 1. 052 m) f r om ra t in g c urve extend ed a bove 18 ft 3/s ( 0 . 51 m3/s ) o n bas is of
compu t a t ion of fl ow ove r wei r a t g ag e hei g h t 3 .25 ft ( 0 . 991 m ) .

( 38 ) 09466500 Gila River at Ca lv a , Ar iz .

Loc a t ion . - - La t 33°11'08" , long 110°1 3 '1 0" , in SW\ sec . 8 , T .3 S . , R . 21 E. ( u n s u rveyed) , Graham
Cou n ty, Hydro logi c Unit 1504 000 5, in San Carlos Ind ia n Rese rvat io n , on r ight u pstream
abutment of So u t he r n Paci fic Railroa d b r idge at head of Sa n Car los Rese r voi r , 2 . 0 mi
( 3. 2 km) west o f Calva . S u p pl eme n t a l g age at d ow nstr ea m s ide of b r idge .

Dra in ag e area .--ll ,470 mi2 ( 29 , 710 km 2 ) .

Ga g e - he ig h t r eco rd . --Wate r- stage r ecord er g r aph . Datum of gage is 2 ,517 .29 ft (767. 270 m )
Nati on a l Geodetic Ve r t ic a l Datum of 1929 .

Dis c h a r g e r eco r d . --S t ag e -d is charg e r e lat ion d e fined b y c u r rent- mete r mea s urements . La r ge
po si t ive s hift adjustments req u ired afte r t h e pea k of December 20 we r e estimated o n b as is o f
cu rrent -m eter meas u remen t s below 29 ,000 ft 3/ s ( 820 m3/s ).

Max ima . -- No v embe r 197 8 to Ma r c h 1979 :
--1-9 ,- g age heigh t , 15 .20 ft ( 4 , 633 rn) .

1929 to Oc t o b e r 1978 : Discharge , 80 , 000 ft 3/ s ( 2, 270 m3/s ) Oct. 20 , 1972 , g ag e h e ight ,
15 . 88 ft ( 4 .840 m) at s u p p leme nta l gage , f rom rati n g c urve exte n d ed abov e 44 ,000 ft 3/ s
( 1, 250 m3/ s ).

Flood s of Fe b rua r y 189 1 , November 1905 , and January 1916 p r oba b ly excee d ed
100 , 000 ft3/s ( 2,830 m3/ s j .

Gag e height , in fe et , and d is charge, in c u bic feet pe r s econd , at ind icated t ime , 19 78 - 79

Ho u r
Gag e

Dis cha rge Hour
Gag e

Dis c harg e Hou r
Gage

Discharg e
he ig ht h e ight he ig ht

Nov . 24 Dec. 18 Dec . 22- Con .
1700 1 .51 102 0500 1. 80 294 1200 5 . 95 9 , 100
2400 2. 65 406 0900 2 . 10 399 1600 5 .75 8 ,500

Nov . 25 1030 2.81 692 1700 5 . 95 9 ,100
03 00 3.40 770 110 0 2. 76 674 2400 5 .40 7,480
09 00 4. 55 1 , 760 1200 2 .85 722 Dec . 23
1500 5 . 65 3 ,380 1500 2 .50 555 1000 4.75 5, 940

I I
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( 38 ) 09466500 Gi la Rive r at Calva , Ar iz .-Contin ued

Gage h e ig h t , in fee t , and d ischarge , in cub ic fee t pe r secon d , a t in d ica t ed t ime , 1977

Ho u r Gage
Discharge Hour Gage Discharge Hou r

Ga ge
Dischargeheig h t h ei gh t he igh t

Nov . 25-Con . Dec . 18-Con. Dec . 23- Con .
2100 6 . 43 4 ,810 170 0 3 .66 1 ,270 2400 4 .40 5 ,040
2400 6.75 5 , 340 2000 4 .66 2, 170 Jan. 17

Nov . 26 2200 5.45 3 ,100 2400 3 . 17 2,470
03 00 7 .08 6 ,030 2400 6 . 25 4,020 Jan. 18
0700 7 . 68 7 ,410 Dec . 19 0600 3 .90 3 ,820
0830 8 . 55 9 , 580 0530 7 .40 5 , 940 1200 4 .80 6 ,240
0930 9 .49 12 ,1 00 08 00 7 . 30 5 ,640 1400 6 .20 12, 500
1100 10 . 92 17, 600 1200 7 . 75 6 ,840 1600 7 .70 18,800
1400 12 .00 22 , 400 1600 8. 62 9, 380 1800 8 .90 23 , 200
1800 11 . 70 21, 000 1730 9 . 80 15,200 2000 9 .75 26 ,900
2100 11.20 18 , 500 1800 11 .00 22 , 400 2200 9 .85 27 , 400
2400 10 . 65 16 , 100 1900 14 .00 61 , 900 2300 9 .90 27 ,900

No v . 27 2000 15 .1 0 96 ,200 2400 9 . 80 26 ,900
0600 9 . 75 12, 600 2100 15 . 20 100 , 000 Ja n . 19
0900 9 .25 13 , 600 2400 14. 60 85, 100 0300 9 .25 26 , 000
1200 9.05 11 ,200 Dec. 20 0600 8 .1 5 23, 600
1500 9.05 11 ,200 0500 13 .50 61 ,900 0800 7 . 45 22, 100
1800 9. 10 11 , 400 0930 12 .80 54 , 300 1400 6. 95 21 , 200
22 00 9 .30 12 ,1 00 1300 13. 75 67 , 850 1900 6 . 25 19 , 400
2400 9 .30 12 , 100 1500 14 . 40 81 , 600 2400 5 . 30 15 ,800

Nov . 28 1600 14 . 40 81 , 600 J a n . 20
0400 8 . 75 10 ,200 2400 12 .85 54, 300 0300 4. 76 14 , 400
1100 7.50 6 ,930 Dec. 2.1 0700 4. 22 13 ,100
1800 6 .38 4 ,570 0600 11.35 38, 100 1700 3 . 80 8, 900
2400 5 . 75 3 ,490 1400 9.90 27,400 2400 3 . 60 6 , 840

No v . 29 2400 7.80 16 , 100 J a n . 21
1200 5 . 30 2 , 890 Dec. 22 1200 3 .65 6 ,690
2400 4. 80 2 ,330 0600 6. 95 12, 500 2400 3 .50 5 , 940

( 39) 09467120 Salt Creek near Peridot , Ariz .
(C r es t - s t a g e station )

Location.--Lat 33°16 '15" , long 110°18'15" , Graham County, Hydrologic Unit 15040005 , at U.S .
Highway 70 , 4 mi ( 6 . 4 km ) above mouth , and 9.5 mi ( 15. 3 km ) southeast of Peridot.

Dr a inag e a rea .--35 . 2 mi2 ( 91 . 2 km2 ) . Contr ibuting dra inage area 30 .3 mi2 ( 48. 6 km2 ) .

Gage- heigh t r ecor d . --Crest stage only . Altitude of gage is 2,800 ft ( 853 m ) f r om topograp hi c
map .

Discharge r eco r d. --Stage-d ischarge relat ion defined on bas is of culvert computations .

Ma xi ma. -- November 1978 to Ma r ch 1979 : Discharge , 2 , 200 ft 3 / s ( 62 . 3 m3 /s ) Dec . 18 , g age
~ht , 18 . 17 ft ( 5 . 538 m) .

1964 to Oc t o b e r 1978 : Discharge , 3 , 200 ft 3 / s ( 90 . 6 m3 /s ) Oct. 19 , 1972, gage hei g h t ,
19 .56 ft ( 5 . 962 m ).
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( 40) 094 68300 Sevenm ile Wash Tr ibu ta r y n ear Globe , Ar iz .
(C r e s t - s t ag e sta t ion )

Loca ti on. - - La t 33°35 '1 0" , lon g 110°39' 00" , Gila Cou n ty , Hy d r o logi c Uni t 15040007 , at U . S .
Hig h wa y 60, 0.2 mi ( 0 . 32 km ) south of Sevenmile Wa s h a n d 15 mi ( 24 km ) nort hw est of
Glo b e .

Dra inage area . n O.83 miz ( 2 . 15 kmZ ) .

Gage-height record .--Crest stage onl y . Altitude of gage is 4 ,072 ft ( 1 , 241 . 15 rn) Na t ion a l
Geodet ic Ve r t ical Datum of 1929.

Discharge record. --Stage-discharge relation defined on basis of culvert comp u t a t ion s .

Max ima. --November 1978 to March 1979 : Discharge, 640 ft 3 /s ( 18.1 m3 / s ) Dec . 18, gage
~ht, 9 .47 ft ( 2 . 886 rn) .

1933 to Oct ob e r 1978: Discharge , 526 ft 3 / s ( 14 . 9 m3 /s ) from sl ope-area measurement in
culvert. Date and gage height unknown .

( 41 ) 09468500 San Carlos River near Peridot , Ari z .

Location .-- Lat 33°1 9 '1 6 " , lo n g 110°26'54" , in Nw1;; sec . 30 , T . l 5. , R . 19 E. ( u n s u r v e y ed ) , Gila
County , Hydro log ic Unit 15040007 , in San Carlos In d ia n Reservat ion , on r ight ban k 750 ft
( 229 m) downstream fr om h ighway cross ing, 0 . 8 mi ( 1 . 3 km) north of Peridot, and 2.4 mi
( 3 . 9 km ) south of San Carlos . Gage moved 1 .8 mi ( 2. 9 krn ) downstream t o U .S . Hig h way 70
o n J a n . 31, 1979 .

Dra inage area . -- 1 , 027 miz ( 2, 660 kmZ ) .

Ga g e - h e ig h t r eco r d . --Water-stage recorder graph except dur ing short periods on J a n . 16 and
18, wh ich were reconsturcted. Datum of gage is 2 ,578 . 90 ft (786 . 049 rn) Nationa l Geodetic
Ve r t ica l Datum of 1929.

Discharge record i v- Be se rating extended above 2 ,200 ft 3 /s ' ( 62 . 3 m3 /s ) on basis of
con t r ac t ed - op e n in g measurement of peak flow of Dec. 22, 1965 at gage height 14. 8 ft
( 3 . 99 m) . Large negative shift adjustments prior to development of a new channel during
flood of Dec . 18 were estimated from current-meter measurements below 340 ft 3 /s
( 9 . 63 m3 /s ) during the f lood period and from measurements to 17,000 ft 3 / s ( 637 m3 /s )
made in March 1978. Large positive shifts, after development of the channel , estimated
f r om current-meter measurements below 11 ,000 ft3 /s (312 m3 /s ) and contracted opening
measurement of peak f lo w . Records poor .

Max ima . -- November 1978 to March 1979: Discharge , 22 , 500 ft 3 /s ( 637 m3 /s ) 1130 hours
Dec . 18, from contracted opening measurement of pea k fl ow at s ite 4 mi ( 6. 4 kmZ ) down­
s trea m. Gage height , 13 . 07 ft ( 3 . 973 m) 0100 hou r s Nov . 25, resu lt of fa ilu r e of part ia ll y
compl e t ed d a m fo r min g Tal ka Jai Reservoir ( d isc h a r g e 22,400 ft 3 / s o r 634 m3 /s ) .

1928 to Octob e r 1978: Discharge , 40 ,600 ft 3 / s ( 1, 150 m3 / s ) Ma r . 14, 1941, g ag e h e ig ht ,
11 . 4 ft ( 3 . 47 m ) si t e a n d d a t um th e n in u s e f r om r atin g cu r ve ex tended above 23 , 000 ft 3 / s
( 650 m3 / s ) on bas is of ra te of cha n g e in s to r ag e in Sa n Ca rl os Res e r v o ir .

I I
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( 41) 09 468 50 0 Sa n Ca r los Rive r near Perid ot, Ari z . -Conti n ued

Gag e hei g h t, in fe e t, and d ischa rge , in cu bi c fe et p e r s econ d, at in di ca t ed tim e , 1978-79

Ho u r Gag e
Discharge Hou r

Ga g e
Discharge Hour

Gage Disc harge
he ight he igh t h ei g ht

Nov . 24 Nov. 26-Con . Dec . 19- Co n .
1030 1.20 20.0 1200 1 .66 326 0600 6.38 11,900
1300 1. 58 58.5 2400 1. 40 218 073 0 5 .69 10,600
1400 1. 46 44 .0 Dec. 17 1000 5 . 12 7 ,740
1430 2 .90 485 2330 .80 38 1600 4 .34 3,400
1600 4 .00 1 ,440 2400 3 . 36 2 ,1 60 2400 3.75 1 ,260
1630 5 .00 2,540 Dec . 18 Dec . 20
1730 6. 50 4,900 0100 3 . 00 1, 580 1200 3.66 1,100
2100 5. 16 2, 64 0 0130 4 . 00 3,31 0 2400 3 .48 805
21 30 6.40 4,700 0200 5 . 29 6 , 060 Ja n . 16
22 00 8 . 70 8, 900 0330 6. 40 8, 700 1830 3 .38 475
2300 9 .84 11, 50 0 05 00 7 .76 12,700 2000 3 . 58 583
2400 9 .34 10,200 0600 7. 60 12,200 240 0 3 .61 814

Nov . 25 073 0 7 .90 13 ,200 J a n . 17
0030 10 .'34 12,700 1000 9.40 19 ,800 1000 3 .62 822
0045 11.94 17 ,800 1130 10 .00 22,500 1100 3 .80 1, 560
01 00 13 .07 22,400 1330 9 .48 20,200 1230 6 .50 12,300
0130 11 .34 15 ,600 1500 9 .90 21,800 1500 7.20 14 ; 100
0200 8.40 8 , 150 1730 9 .50 20 ,600 1630 8 . 15 16 , 400
0215 6 . 70 5,200 1900 9 . 70 21, 400 1900 7 .20 10,900 .
031 5 5 .30 3,260 2100 8 .70 17,800 2230 6 . 33 6 , 760
073 0 3. 80 1,560 2200 7.59 14 ,600 2400 6 .74 8,500
0930 3.80 1 ,560 2400 6. 49 12 ,200 J a n. 18
1400 2 .84 693 060 0 5 . 66 4 ,080
2400 2 . 20 435 Dec . 19 1000 5 . 19 2,370

0130 5 .74 10 ,700 1100 5. 24 2,440
Nov . 26 0300 5 .72 10 ,600 1800 4 .98 1 , 790
0600 1 .80 400 040 0 6 .59 12,300 2400 4 . 70 890

( 42 ) 0946~000 San Carlos Reservo ir at Coo lidge Dam , Ar iz .

Locat ion .-- La t 33°1 0 '32" , long 110 ° 31' 38", in NW!.o sec . 17 , T.3 S. , R . 18 E. ( u n s u r v e y ed) , Gil a
Cou n ty, Hy drologi c Un it 15040005, in San Carlos In d ia n Reservation , at r ig ht in t a ke t ow e r of
Cool idge Dam on Gila River .

Dr a in ag e a rea .--1 2 ,886 mi2 ( 33 , 375 km2 ) .

Gage-he igh t record . --Water-stage recorder graph . Datum of g ag e is Nationa l Geodetic Verti cal
Datum of 1929 .

Contents . --Con ten ts computed f r om capaci t y tab les developed b y San Carlos Ir r igation Dis t r ict.

Ma xim a . - -Novem ber 1978 to Ma r ch 1979 : Co n t e n t s, 1,030 ,000 ac re- ft ( 1 , 270 hm 3 ) 240 0 hou rs
--rYIar. 31; el evatio n , 2,717 . 16 ft ( 767 . 230 rni )

1928 to Oc t o b e r 1978 : Contents , 843,300 acre- ft ( 1, 040 hrn-") J u n e 1 , 1973 ; el e v a t ion,
2,704 . 67 ft (763. 423 m) .

Remar ks. - -Reservoir is fo r med by con c r e t e mult iple-dome dam completed Oct. 25 , 1928 ; storage
beg an Nov. 15, 1928 . Us a bl e ca p aci ty , 1 ,070,000 acre- ft ( 1 , 320 hm 3 ) , f r om ta bl e put in use
Jan . 1 , 197 9 , bet ween el evatio n s 2,382. 63 ft (726 .226 m)-sill of lowes t ou t let g a te-a n d
2 ,519.0 ft ( 767 . 79 m)-crest of sp illway . Reservo ir is u s ed t o store wa t er fo r ir ri g a ti o n of
San Carlos project an d fo r power d evelo p ment. Con ten ts r each ed 1 , 070, 000 acre - ft
( 1 , 320 hrn-") April 22 , 1979 ; flow ove r s pi llway f r om Ap r . 22 , 1979 , to abou t Ma y 5, 1979 .
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( 43) 09469500 Gila River below Coo lid g e Dam , Ari z .

Location .--Lat 33°10' 10" , lo n g 110°31'50" , in SW!,; s ec. 17 , T.3 S ., R. 18 E. ( u n s u r v e y ed) , Pinal
Cou n ty, Hydrologic Unit 15050100 , on le ft bank 2,200 ft ( 670 m ) downstream f r om Coo lid g e
Dam .

Drainage area . u12, 886 mi2 (33, 375 km2 ) .

Gag e - he ig h t record .--Water-stage recorder chart. Datum of gage is 2,309 .33 ft ( 703 . 884 m )
Na t io n a l Geodetic Ve r t ica l Datum of 1929 .

Discharge r eco r d . uS tage-discharge r e lat io n
measurements .

fo r con c r e t e f lu me de fined b y d ischarge

Dail y discharge 1,460 ft 3 / s ( 41. 3 m3 /s ) Mar . 29 , g ag e
during December f lood period, 64 ft 3 / s ( 1. 81 m3 /s ) .
1 ,350 ft 3 /s (38. 2 m3 /s ) Jul y 28, 1952, gage he ight,

Max ima . --November 1978 to March 1979:
height, 4. 84 ft ( 1 . 475 m) . Maximum

1928 to Oc t o b e r 1978 : Discharge ,
4 .64 ft ( 1 . 414 m ) .

1914 to 1928 : Discharge , 130 ,000 ft 3 /s ( 3 / 680
peak discharge near Solomon and at Kelv in .

m3 /s ) Jan . 20, 1916 / estimated on bas is of

Remarks. --Flow regulated b y San Carlos Reservoir s ince Nov . 15 / 1928 . ( S ee sta 09 469000 . )
Record includes flow of Warm Springs , which enters between dam and gage .

( 44 ) 09470000 Gila River at Win kelman , Ar iz .

Loc ation.--Lat 33°00'06" , long 110°45'55"/ in NW!';NEl:i sec .13 , T .5 S. , R .15 E. , Gila Cou n ty ,
Hydrolog ic Unit 15050100 , on right bank 1 mi ( 1 . 6 km ) north of Winkelman , 2 .2 mi (3 . 5 km )
upstream fr om San Pedro River , and 29 mi ( 47 km ) downstream from Cool idge Dam .

Drainage area . u13 ,268 mi2 ( 34 , 364 km- ) , of which 382 mi2 ( 989 km 2 ) is below Coo lid g e Dam.

Gage-heigh t record. --Digital water-stage recorder tape .
(585 . 752 m) National Geodetic Vertical Datum of 1929 .

Datum of gage is 1 ,921.76 ft

Discharge, 9 ,520 ft 3 /s ( 270 m3 /s ) 1430 hours Dec . 18 ,

Discharge record . --Stage-discharge relation defined b y current-meter measurements .

Maxima . --November 1978 to March 1979 :
---gage height , 14 . 30 ft ( 4 , 359 m ).

1941 to October 1978: Discharge, 55 /000 ft3 /s ( 1 , 560 m3 /s ) Aug . 9, 1944, gage he ight ,
18 .40 ft ( 5 . 608 m ) from rating curve extended above 2 ,900 ft 3 / s ( 82 m3 /s ) on basis of
s lop e - a r ea measurement of peak flow .

Peak discharge , Aug . 9, 1944 , is probabl y t h e highest to or iginate downstream from
Coo lid g e Dam since at leas t 1913 / but it could have been exceeded on Aug . 4 , 1930 , or
Aug. 30 , 1931 .

Rema rks . --Flow regulated b y San Carlos Reservoi r since 1928. Record s of peak f low s h ow
d isch a r g e f r om drainage area below Coolidge Dam .

I I
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( 44 ) 09470000 Gila River at Winke lman , Ar iz .-Con t inu ed

Gag e h ei g h t, in fee t , and discha rge, in cub ic fee t per s econ d , at in di ca t ed ti me , 1978

Hou r Gag e Discharge Hour Gage Discharge Hou r Ga g e Dischargeheigh t h e ig ht h e ig h t

Dec . 18 Dec. 18-Con . Dec . 19-Con .
0100 2 .05 97 1430 14 . 30 9,520 0600 12 . 16 6 ,110
0300 3 .53 574 1500 14 .10 8 ,920 0800 11 .63 5 ,532
0500 4 .1 5 862 1600 13 . 84 8 , 470 1200 9 . 29 3,770
0700 5. 61 1, 570 2100 13 . 55 8 , 030 180 0 5. 83 1 , 680
0900 7 . 67 2 ,750 2400 13 . 28 7, 630 2400 4 .91 1 ,220
1100 10 .22 4 ,410
120 0 11 .76 5 ,640 Dec. 19 Dec .20
1300 13 . 40 7, 810 0200 13 . 11 7 , 390 0400 4 . 93 1 ,230
1400 14 . 10 8 ,920 0400 12 . 69 6 , 810 3 . 53 581

( 45 ) 09472000 San Pedro River near Redington , Ari z .

Locat ion. --Lat 32° 22' 50", long 110°26'45", in NE\NW \ sec.19 , T . 12 S. , R .1 9 E. , Cochise
Cou n ty , Hydro log ic Un it 15050203 , on left bank 0 .3 mi ( 0 . 5 km) upstream from Coch ise - Pima
County lin e , 4 . 3 mi ( 6 . 9 km ) southeast of Redington , and 30 mi ( 48 km ) north of Benson .

Dra inage area . --2 ,939 mi2 ( 7 , 612 km2 ), of wh ic h 696 mi2 ( 1 , 803 km2 ) is in Mexico .

Gag e - h ei g ht record . --Water-stage recorder graph. Datum of gage is 2 ,930 . 04 ft ( 893 . 076 m)
National Geodetic Ve r ti ca l Da t um of 1929 .

Discha rge r eco r d . --S t ag e - d is c h a r g e r e la ti on extended above 3 , 300 ft 3 / s ( 93 m3 /s ) on th e bas is
of s lo p e -area meas u r ement at 15 .21 ft ( 6 . 523 m) .

Maxi ma. -- Nov embe r 1978 to Ma r ch 1979 : Discharge ,
~. 18, g age height, 15 . 21 ft ( 4. 636 m) .

1906 to Oc tob e r 1978 : Disc h a r g e , about 90,000 ft 3 / s ( 2 , 550 m3 /s) Sept. 28 , 1926 , gage
height , 29 .0 ft ( 8 . 84 m) present si te and datum f rom flood ma r k . Discharge computed on
bas is of pea k d is ch a r ges of Sa n Pedro River at Charleston and Gila River at Kel v in .

Gage he igh t , in fee t , an d di scha r g e , in cub ic fee t per second, at in di ca t ed ti me, 1978 -79

Hou r Gage
Discha rge Hour Gage Dis c h a r g e Hou r Gage Dis c h a r g eh e ig h t he ight h ei g h t

Dec . 17 Dec . 19-Con . J a n . 17-Con .
2400 6 . 2 10 240 0 14 . 57 9 ,670 2300 10 .35 3 ,1 90

Dec . 18 Dec . 20 2400 11 . 55 5, 210
0400 6. 2 10 0200 14 . 92 10,200 Jan. 18
0600 7 . 85 163 0600 14 .0 8, 900 0500 10 . 38 3,220
08 00 8 .25 348 0800 12 .85 7 ,270 0700 9 .97 2,370
1000 8. 80 760 0900 12 .0 6 ,020 1300 9 .47 1 , 530
130 0 9. 85 2 , 190 1100 11 .25 4 , 790 1400 12 . 3 6 , 500
1500 11. 00 4,300 1300 10 .75 3 , 880 1600 14 .36 9 , 020
1800 13 .2 7,720 1500 10 . 55 3 ,520 2000 15 .21 10, 800
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( 45 ) 09472000 Sa n Pedro River near Re d in g to n , Ariz . - Co ntin u ed

Gag e heigh t , in fee t, an d d is c h a r g e , in c u bi c fee t per secon d , at in d ica t ed ti me, 1977

Hour
Gage Discharge Hou r Ga g e Discha r ge Hour

Ga g e Dis c h a r g e
h e ig h t h e ig ht h eight

Dec . 18-Con . Dec . 20-Con . J an . 18- Con .
200 0 14 .4 9 , 100 1900 10 .00 2 , 390 2400 13. 25 7, 810
2200 12 .8 7,1 80 2400 9. 75 2,030 Jan . 19
2400 11. 5 5 , 140 Dec . 21 0200 12. 0 6 , 020

Dec . 19 1200 9 .30 1, 300 0400 11 . 00 4,300
2000 14 .4 9 ,1 00 1900 10. 00 2 ,390 2400 13 . 25 7 ,810
2200 12 . 8 7 , 180 2400 9 .75 2,030 J a n . 19
2400 11 .5 5, 140 Dec . 21 02 00 12 .0 6 ,020

Dec . 19 1200 9 . 30 1, 30 0 0400 11 . 00 4, 300
020 0 10 . 0 2, 480 2400 8 .85 620 0800 10 . 43 3,270
0400 9 .65 1 ,800 J a n . 16 100 0 10 . 60 3 ,700
0700 9 .12 1, 090 2400 40 120 0 9 . 95 2 , 190
1000 9 .1 9 1 ,1 20 J a n . 17 1400 9 .75 1, 800
1200 9 . 10 1, 030 1700 40 1800 10 .05 2 ,440
1300 10 . 45 3 ,400 1800 7.83 160 2000 9. 80 1, 910
1400 11 . 30 4 , 860 1900 8 . 16 275 2400 9 .55 1 , 450
1600 12. 1 6 , 180 2000 8 . 30 385 J a n . 20
1800 13 . 0 7 ,540 2100 9 . 15 1 , 100 1200 9 . 25 1 , 030
2100 14 . 37 9 , 34 0 2200 9 .72 1, 930 2400 9 . 10 84 0

( 46 ) 09472100 Peck Canyon T r ibutary n ea r Red ington , Ari z .
( Cr es t - s t ag e stat ion )

Locat io n . - - Lat 32°29'12" , lo ng 110° 30 '00" , in SW!aSW!a s ec .l 0 , T.ll S . , R .18 E. , Pima Count y ,
Hy d r o logi c Un it 15050203, on left ban k 0 . 2 mi ( 0. 32 km ) u p s t r eam f r om mouth a nd 4 mi ( 6 . 4
km ) north of Re d in g t on. .

Dr a inag e a r ea . --8 . 02 mi2 ( 20 . 8 km2 ) .

Ga g e -hei ght r ecor d . --Crest s t age on ly. Alt itude of g age is 2, 850 ft ( 869 m) f r om topogra ph ic
ma p .

Discharge record . --Stage-d ischarge relat ion def ined b y s tep -bac kwater anal ys is.

Max ima . --November 1978 to March 197 9: Discharge , 46 ft 3 / s ( 1 . 30 m3 /s ) Dec. 19 , 1978 , gage
he ight , 7 . 07 ft ( 2. 15 rn) f rom h igh-water mark in we ll of fo r me r gag ing sta t ion .

1967 to Oc to b e r 1978 : Dis charge , 4,340 ft 3 / s (1 23 m3 / s ) Aug . 12, 1972 , g ag e he igh t ,
9 . 25 ft ( 2. 819 m ) f r om in si d e h ig h- wa t e r mar k and 10 . 9 ft ( 3 . 322 rn) from ou ts ide h igh -water
ma rk f r om s lo pe -a r ea meas u r ement of pea k fl ow.

( 47) 09 473000 Ar a v a ip a Cr ee k n ea r Ma mmoth , Ar iz .

Location . -- La t 32°50' 37", long 110°37 '07" , in NW!aNW!a sec . 9, T . 7 S . , R. 17 E. , Pin a l Cou nty ,
Hydro log ic Un it 150502 03 , on r ig h t ba n k 6 mi ( 10 km ) u p s t r eam f r om mou t h , a nd 9 mi
( 14 km) no rth o f Mammo th .
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( 47) 09473 000 Arava ipa C ree k near Mammot h , Ar iz . -Con ti n u ed

Drai nag e area. -- 541 miZ ( 1 , 401 kmZ ) .

Ga g e -hei ght reco r d . --Cres t stag es onl y du r in g flood periods because well wa s damaged . Alt i­
t u d e of g ag e is 2 ,350 ft (716 rn) , from to pog ra p hi c map.

Dis cha r g e record. - -Stag e - d is c h a r g e relat ion ex t e n d ed a bove 1 , 300 ft 3 / s ( 36 . 8 m3 /s ) on bas is of
ste p - b ackwate r computation s an d sl o pe - a rea meas ure me nts at 8 .09 a n d 13 .71 ft ( 2 . 465 and
4 .179 m).

Ma xi ma . - - Novemb e r 1978 to Ma r c h 197 9: Discharge , 16,200 ft 3 /s ( 459 m3 /s ) about 1200 hours
Dec . 8 , gag e height, 13 .71 ft ( 4 . 179 m ) f r om p ro file of ou ts ide f lood ma rks .

1931 to October 1978 : Discharge , 15,300 ft 3 / s ( 433 m3 / s ) revi se d Dec . 19,
gage heigh t, 11. 86 ft ( 3. 615 m ) in g age we ll , an d 14 .25 ft ( 4 . 343 m) f r om profile past

Outside pe r iod of r ecord : A d ischarge of 20, 000 ft 3 / s ( 566 m3 /s ) occurr ed Aug . 2 ,
a t former g agi n g s t ation 6 mi ( 10 km ) d ow n stream , from r atin g curve extended
5 , 100 ft 3 / s ( 140 m3 /s ) on basis of velocity-area study .

( 48 ) 09473500 Sa n Pedro Rive r at Winkelman, Ariz .

I
I

Location.--Lat 32°58' 38" , lo n g 110 ° 46'11" , in SE 1;;SW1;; s ec .24 , T .5 S . , R . 15 E. , Pina l Co u n ty,
Hy d r o logi c Unit 15050203 , on r ight bank 0.7 mi (1.1 km) south of Winke lman, an d 1.0 mi
( 1 . 6 krn ) u p stream fr om mouth.

Drain ag e area . -- 4 , 471 miz ( 11 , 580 km2 ) , of whi c h 696 miz ( 1 , 803 kmZ ) is in Me xi co .

Ga g e - h e ig ht record . --Water-stage recorder graph f r om manometer gage . Alti t u d e of g ag e is
1 ,925 ft ( 587 m ) , from topograph ic map.

I
Dis charg e reco r d .--Stag e -dis cha r g e rela t ion ex tended above 4,200 ft3/ s ( 119 m3/s ) on b a si s of

s lope-a rea meas urement for flood of Dec. 22 - 23, 1965, a t s it e 3 . 5 mi ( 5 . 6 km ) upstream;
d is c h arg e , 16,800 ft 3 /s ( 476 m3 /s ) . Stage-d ischarge r el ation fo r t h e r e cessio n estimated
becau se a secondary channel , wh ich bypassed gage , was formed dur ing the fl ood .

I
I

Maxima . --Novemb e r 1978 to Ma r ch 197 9: Discha rge, 18, 000 ft 3 /s ( 510 m3 / s ) a bout 2045 hours
Dec. 18, g ag e h eight , 14 . 41 ft ( 4 . 392 m) .

1906 to Octob e r 1978 : Discharge , a bout 85,000 ft 3 / s ( 2 , 410 m3 / s ) Sept . 28, 1926 , on
bas is of in t e r po la t ion be tween d ischarges of San Pedro River at Mammoth a n d Gila Riv er ne a r
Kel vi n.

Gag e h ei ght , in fe et, an d di s cha rge , in c u b ic fee t pe r s econd , at in d ica t ed tim e, 1978

5,260
7 ,360
8, 51 0
7 , 940
4,570
3 ,840
2 ,520
2,720

1, 390
903

Dis c h a r g e
Gage

he ight

7 . 88
7 . 14

10.77
11 . 63
12 . 04
11.84
10 . 44
10 . 06

9 .14
9 .3 4

Dec . 20
0200
050 0
0730
1200
150 0
1800
2200
2400

Hour

Dec. 21
1200
2400

Discharge

17,100

17 ,400
17,900
17,300
11 , 600

7 ,090
4 , 910
3,930
2 ,880
3 ,600
5, 730

Gage
height

14 . 28
14.37
14 .26
12. 94
11 . 53
10. 61
10 .11

9 .48
9. 93

10.98

Hour

Dec . 18- Con .
2400 14 .22

Dec . 19
0200
041 5
051 5
0700
1000
150 0
1800
2000
2200
2400

Discharge

48

82
651
772

6, 880
11 ,500
14, 000
16 , 500
18,000
17 , 500
17, 600

Gage
height

5 . 93

6 .06
7 .32
7.54

11.45
12 .91
13.52
14.08
14.41
14.30
14.31

Dec. 17
2400

De c . 18
1000
1030
1100
1400
1700
1900
2000
2045
2130
2200

Hour

I
I
I
I
I
I
I
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( 49 ) 09473 600 Tam O'S h a nter Wash n ear Ha yd en, Ari z .
( Dis con t in u ed cres t - stage s t a t ion )

Location.- -Lat 33 °01 ' 46", lon g 110 °52' 22" , in S El;,NWl;, s ec . 1 , T . 5 5 . , R. 14 E. , P ina l Cou n t y ,
Hydrologic Unit 15050100, at S t a t e Highwa y 177 , 6 mi ( 9 . 6 km) wes t o f Ha yden .

Dr a inage area . - - 4 .37 mi2 ( 11 . 3 km 2 ) .

Ga g e - h ei g h t record . --C rest s t ag e on ly . Altitude of gage is 1 , 900 ft ( 519 m) f r om to pog r a p h ic
map.

Discharge record . --Stage-discharge relat ion defined b y computa t ions of f low through cu Ive r t.

Maxima . --November 1978 to March 1979 : Discharge , 230 ft 3 / s ( 6 . 51 m3 / s ) Dec . 18 , g ag e
~ht, 8 .07 ft ( 2 . 460 rn ) .

1963 to Oct o b e r 1978 : Discharge , 1, 570 ft 3 / s ( 44. 5 m3 /s ) Au g. 2 , 1974 , g ag e hei g h t ,
14.28 ft ( 4 . 353 m ) .

( 50 ) 09474000 Gila River at Ke lvi n , Ariz .

Location.--Lat 33°06'10" , lo n g 110 °58'33" , in NEl;,NW!;j sec . 12 , T .4 5 . , R .1 3 E. , Pina l County ,
Hydrologic Unit 15050100 , on le f t ban k at Ke lv in , 500 ft ( 152 m ) downstream f r o m Minera l
Cree k , 18 mi ( 29 km ) downstream from San Pedro Rive r , and 19 mi ( 31 km ) upstream f r om
As h u r s t - Ha y d e n Dam.

Dra inage area.- -1 8 ,011 mi2 ( 46 , 648 km 2 ) , of wh ich 5 ,125 mi2 ( 13 , 274 km2 ) is below Coo lid g e
Dam .

Gage-height record . --Wa t e r -s t ag e recorder graph ex c e p t 0600 hours Dec. 19 to 0940 hours
Dec . 20, whi c h was estimated on basis of high- water mark and in fo r ma ti o n f r om loca l
res idents , and 2400 hours Dec . 20 to 0930 hours Dec. 21 , whi c h was es ti ma t ed on bas is of
adjacent good record . Datum of gage is 1 , 745 .02 ft ( 531 . 882 m) Nat ional Geodet ic Ve rti cal
Datum of 1929 .

Discha rge record.--Stage-discharge relation extended above 12 ,000 ft 3 /s ( 3 , 400 m3 /s ) on bas is
of s t e p - b ackwa t e r s t u dy a nd h igh-water mark at Ha yden , 17 mi upstream .

Ma xi ma . - - Nov e mb e r 1978 to Ma r c h 1979: Discharge , 27 , 000 ft 3/S ( 765 m3/s ) 15 00 hours
---oec. 19 , gage he ight, 25 .3 0 ft (7 . 711 m) .

1928 to Oc t o b e r 1978 : Discharge , 42 , 800 ft 3 / s (1. , 210 m3 /s ) Aug . 8, 1930 , g ag e he ig h t ,
12 . 6 ft ( 3 . 84 m) .

191 1 to Oc tober 1978 : Discharge, about 132, 000 ft 3 / s ( 3, 740 m3 / s ) Jan . 20 , 1916, gage
height , 19 .5 ft ( 5 . 94 m ) f r om rating curve extended above slope-area measurement of pea k
di scharge of Sept. 28, 1926 , at gage height 16 .2 ft ( 4. 94 m ) .

Rem arks . - -Flow partiall y regulated b y San Carlos Reservo ir 49 mi ( 79 km ) upstream s ince
Nov . 15 , 1928 . Records of peak f low show d is charge f r om drainage area below Coo lid g e
Dam .

Gage height , in feet, and discharge , in cub ic fee t p e r s eco n d , at ind ica t ed ti me , 1978 - 79

Hour
Gag e Discharge Hour

Gage Discharge Hou r
Gag e Dis charge

height height he ig ht

Dec . 17 Dec . 21-Con. Jan . 18
0330 4 . 93 90 1200 11 . 75 5 ,370 0230 11 . 27 4 ,970
1030 5 .09 108 1700 9 .25 2, 650 0430 11 . 11 4 , 810

I I
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( 50) 09474000 Gila River at Ke lv in, Ar iz . -Contin u ed

Gage he ight , in fee t , and d isc h a r g e , in cu b ic feet per" second , a t in d ica t ed t ime , 1978- 79

Hou r Gage Discharge Hour Gage Discharge Hour Gage Discharge
he igh t height h e igh t

Dec . 17- Con . Dec. 21- Con . J an . 18- Con.
1700 5 .33 139 2400 8. 70 2, 100 0800 11 .45 5 , 150
2200 5 .53 168 1000 11.58 5, 280
2400 5 .62 182 Dec . 22 1300 12 . 29 5,990

Dec . 18 0300 8.50 1 , 920 1600 13 . 98 7 ,940
0200 6 . 69 470 0900 8. 20 1 ,650 1800 15 .22 9,420
0400 8.37 1,803 1500 7. 97 1 ,470 2030 15 . 86 10 ,200
0630 9 . 37 2, 770 2100 7. 75 1 , 300 2400 15 .54 9, 920
1000 11 .05 4, 450 2400 7.60 1 ,1 90
1500 13. 16 6 ,592 Dec . 23 Jan . 19
2400 13. 60 7, 120 0600 7 . 45 1 , 080 0200 14. 96 9 ,220

Dec . 19 1800 7 . 18 918 0530 13 . 99 8, 060
0200 14 . 00 7,600 0900 13 .25 7 , 170
0500 20. 05 16,900 Jan . 16 1000 13 .28 7,200
0700 24 . 40 25,200 0430 5 . 80 350 1130 13 . 99 8,060
0900 25. 20 26,800 1230 5 .93 390 1400 14 . 79 " 9 , 020
1500 25 .30 27 , 000 1930 6 .12 458 1700 15 .34 9 ,680
1900 22 .00 20 ,300 2400 6 . 20 530 2400 14 . 14 8 , 250
2400 18. 50 14 , 500 J a n . 20

J a n . 17 0100 13 . 96 8,030
Dec . 20 0700 6 . 20 615 0500 12 . 55 6 ,350
0200 16.0 11,000 0930 6 .41 790 0900 11 .40 5 , 200
0900 14.0 8 ,550 1130 6 .81 836 1300 9 .92 3 ,720
1300 13.44 7,770 120 0 7 .53 1,280 1630 9 .49 3 ,290
1700 14 .30 8,860 1300 8.74 2 ,340 2200 9 .02 2 ,820
1900 14 .75 9,460 1430 9 .30 2 ,900 J an . 21
2200 15 . 06 9, 830 1730 10 . 07 3 ,670 0300 8 .86 2 , 680
2400 15 . 08 9 , 860 2000 10. 89 4 , 490 1000 8 . 50 2,320

Dec . 21 2300 11 .08 4, 680 1700 8 . 18 2 , 010
0800 13 .0 7,000 2400 11 .08 4,780 2200 8 .00 1 , 850

( 51) 09478600 Qu een Creek Tributary No . 3 at Wh itl ow Dam , Ar iz .
( C r es t - s t ag e s t a t ion )

Location . - -Lat 33°17'30" , long 111 °16' 50", in N~ sec .1, T. 2 5 ., R. 10 E. , Pinal Co unty ,
Hydrologic Un it 150 50100, 0.5 mi ( 0 . 8 krn) south of Whitl ow Dam, an d 4.5 mi (7 . 2 mi)
northeas t of Florence Ju nction.

Dra inage area.--0.37 mi 2 ( 0 . 958 km2 ) .

Gage-height recor d . - -Crest stage s only. Alti t ude of gage is 2 , 110 ft ( 643 rn) f r om topographic
map .

Disc ha rg e r eco r d . --Stage-d ischa r ge relation defin e d by culvert comp u ta ti on s .

Max ima . - - Novembe r 1978 to March 1979 : Discharge ,S. 0 ft 3 / s ( 0 . 14 m3 /s ) probab ly Dec. 18 ,
-gage he ig ht , 3 . 70 ft ( 1 .1 3 m) .

1966 to Oc t ob e r 1978 : Discharge, 280 ft 3 / s ( 7 . 93 m3 /s ) Se pt. 13 , 1966 , gage height ,
7 . 55 ft ( 2 . 30 m) .



I I

94

( 52 ) 09479500 Gila River near La v ee n , Ar iz .

Location .--Lat 33° 15'25" , long 112°09'59" , in ' SW!:iNW!:i sec .16, T .2 5 . , R. 2 E. , Pinal County ,
Hydrologic Un it 15050100, in Gila River In d ia n Reservat ion, on left a b u t me n t of highwa y
bridge , 2 .1 mi ( 3 . 4 km ) upstream from Santa Cruz River , 2 .6 mi ( 4 . 2 km) so u t h of Komatke ,
a n d 7 . 3 mi ( 11 . 7 km ) so u t h of Laveen . Supp lementary water-stage recorder o n overf low
c h a n n e l at highway br idge 0 .2 mi ( 0 . 3 km ) south .

Dr ai n ag e area .--20 , 615 mi2 ( 53 , 393 km 2 ) , o f wh ich 696 mi2 ( 1 , 803 km2 ) is in Me x ico and 7 ,729
mi2 ( 20 , 018 km2 ) is below Coolidge Dam .

Gage- he ight record . -- From two water-stage recorders . Datum of both gages is 1 , 018. 90 ft
( 310 . 561 m ) Nat ional Geodet ic Ve r t ica l Datum .of 192 9 . Gage heights g iven are fo r base
gag e .

Dis charge record . - -Both stage-discharge relations defined b y current-meter measurements .
Records include flow in main and overflow channels .

Max ima. --November 1978 to March 1979: Discharge , 9 ,720 ft 3 / s ( 275 m3 /s ) 1900 hours Dec . 21 ,
-gage height, 10 .20 ft ( 3. 109 m ) at base gage .

1940 to Oc t o b e r 1978: Discharge, 11 , 900 ft 3 /s ( 337 m3 /s ) Jan. 2 ,1 941 , gage h ei g h t ,
10 . 08 ft ( 3. 072 m ) Dec . 26 , 1965 , result of backwater .

Remar ks . --F low part ly r eg ul a t ed b y s torage in San Car los Reservo ir s ince 1928 ; di s cha rge
represents r u noff from area below the reservo ir .

Gage height , in fee t, and discharge, in cubic fee t per second, at indicated ti me , 1978- 79

Hour
IGag e
height

2Dis c h a r g e Hour
IGage
height

2Discharge Hour
IGag e

IDischarge
height

7 . 97

7 .79

7 .63
7 .52
6 .91

8 .29
8. 56
8 . 66

6 , 780
6,710
5, 610
4 , 150
3 ,100
2, 650

3 , 870
3 , 990

1,250
1 , 04 0

6 , 170
6 ,520
6 , 560
6 ,330
6 , 750

1,870
1, 540

Jan . 20- Con.
2200 8 .74
2400 8. 80

J a n . 21
0530 9.41
0700 9 . 48
1100 9 . 50
1730 9 .43
2400 9 .57

Jan . 22
0045 9 .59
0200 9 .56
0800 9 .27
1400 8. 85
2000 8. 54
2400 8. 42

J a n . 23
1200 8. 16
240 0 8.02

J a n . 24
1200 7 . 89
2400 7 . 80

338
314
338
305

760
623
493

2 , 530

2 ,300
3 ,200
3,630

1, 400

1,000

6 .21
5 . 73
6 . 22
5 .60

Dec . 23-Con.
2400 8 . 43

Dec . 24
2400

Dec. 25
1500
2000
2400

Dec . 26
02 00
0400
1200
2400

J a n . 19
0600
1200
1800
2400

J a n . 20
0700
1300
1900

5 . 8
21

110
336
381
453

4 ,680
4 ,170
3 , 280

6, 900
5 , 840
5 , 130
4 ,670

494
2 , 520
8 ,480
9,720
8, 610

3 . 90
3 .98
4 . 16
6.18
6. 85
7 . 15

9 . 45
9 . 10
8 . 91
8 .84

8 . 94
8 .89
8 . 64

7 .28
8 .62
9 . 96

10 .20
9. 99

Dec . 20
0400
050 0
0600
090 0
1200
2400

Dec. 21
1600
1700
1800
1900
2400

Dec . 22
0600
1200
1800
2400

De c . 23
0600
1200
1800

LAt ma in channel gage .
2T ot a l of two c h a n n e ls .



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

95

( 53 ) 09482000 Santa Cruz River at Cont inen t a l , Ari z.

Loc a ti o n . - -Lat 31° 51'12" , lo ng 110 °58'40" , in NElaNEla sec .23 , T. 18 5 ., R. 13 E. ( u n s u r v e y ed ) ,
P ima County , Hydro log ic Unit 15050301 , in S pa n is h la n d g rant of San Ignac io de la Ca noa,
n ea r le ft bank on d own s t r ea m side of pier of h ighwa y br idge at Co n t in e n t a l .

Dra inage area. -- 1 ,662 mi2 ( 4 , 305 km2 ), of wh ic h 395 mi2 ( 1 , 023 km2 ) is in Mexico.

Gag e - h e ig h t record . --Wa t e r- s t age r eco r d e r graph except 1800 hours Dec . 18 to 150 0 hou r s
Dec . 19 . Da tum of gage is 2,832 . 28 ft ( 863 . 279 m ) Na t io n al Geodet ic Vertica l Datu m of 1929 .

Discharge r ecord . - - Av e r ag e stage-d ischarge curve de f ined be low 7, 000 ft 3 / s ( 198 m3 / s ) b y
cu r r e n t - me t e r measu rements .

Ma x ima . -- Nove mbe r 197 8 t o Ma r c h 19 7 9: D ischarge , 16, 0 0 0 f t 3 /s ( 4 5 3 m 3 / s )' a b o u t 2300 hours
----0;;;:. 18 , gage h e ig h t , 10 . 0 ft ( 3 . 05 m ) from h ig h -wa t e r mark in we ll.

1936 to Oc t ober 1978 : Discharge, 26 ,500 ft 3/ s ( 750 m3/s ) Oct. 10 , 1977, g age h e igh t ,
16 .70 ft ( 5 . 090 m), f r om rating curve extended above 16, 000 ft 3 / s ( 453 m3 /s ) on bas is of
fl ood -ro utin g studies.

( 54) 09482500 Santa Cruz River a t Tucson , Ari z.

Location.--La t 32°13'16", lon g 110 °58'52", in NElaNEla sec. 14 , T . 14 5 . , R.13 E. , Pima Co unty ,
Hy d r o logi c Un it 15050301, on downstream side of center p ier of Congress S treet Bridge in
Tucson.

Drainage area . --2 , 222 mi2 ( 5 , 755 km2 ) , of wh ich 395 mi2 ( 1, 023 km2 ) is in ' M e x i c o .

Gage-heig ht record . --Water - s tag e recorde r graph except Dec . 19- 23 . Record affe cted b y
drawdown on manometer o r ifi ce. Datum of gage is 2 ,317 . 82 ft ( 706 . 472 rn) National Geodet ic
Vert ica l Datum of 1929.

Discharge r eco r d . --D ischarge est imated on bas is of f'lood - r-cu t fn q studies .

Maxima . -- Nov embe r 1978 to March 1979 : Discha rg e , 13, 500 ft 3 /s ( 382 m3 / s ) about 1000 hours
----0;;;:. 19 , gage height , r ecorded, 9 .50 ft ( 2 . 896 m), outs ide, 14.1 ft ( 4 . 30 m) f r om f lood ma r k

on ban k.
1892 to Octo b e r 1978: Discharge , 23 ,700 ft 3 / s ( 671 m3 /s ) Oc t. 10 , 1977, from s lope-area

measu r e ment of pea k flow, g ag e h e ig h t , 21 .8 ft ( 6 . 64 m) f r om flood ma r k on th e ban k.

Ga ge height , in fee t , a n d discha rg e , in cu b ic feet per s econd , a t in dicated ti me , 1978

Hour
Gage

Discharge Ho u r
Gage

Discharge Hour
Gage

Disch arge
height he igh t h ei g h t

De c . 18 Dec. 19-Co n . Dec. 20- C on .
0900 3 . 4 0 0900 9 . 0 11 , 000 1800 1 , 680
1000 4 .37 108 1000 9 .50 13 , 500 2400 1 , 450
1200 4 . 17 61 1200 9 . 25 12, 200 Dec. 21
1400 4 . 70 238 1500 9 .35 12 , 700 0800 1 , 180
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( 54 ) 094 82500 S a n t a Cr uz River at T ucson , Ari z . -Continu ed

Gage h ei gh t, in fee t , and d ischarge , in cub ic fee t p e r second , a t in d ica t ed ti me, 1978

Ho u r
Gage

Disc h a r g e Ho u r
Gage

Discharge Hour
Gag e Discharge

h e ig h t heig ht h ei gh t

Dec . 18- Con. Dec . 19--Con . Dec . 21-Con.
1500 4 .32 97 1600 12 ,000 160 0 940
1600 4.65 216 1800 11 , 200 2400 80 0
2000 3.93 26 2000 9 , 800
220 0 7 . 4 4 ,880 2200 7 , 000 Dec . 22
2400 7 .9 6, 53 0 2400 5, 800 1200 57 0

Dec . 19 Dec . 20 2400 415
0200 8.1 7, 230 0400 3 ,700 Dec. 23
0400 8 .3 8,030 0800 2,750 1200 300
0700 8 .7 9 , 730 1200 2 , 150 2400 220

( 55) 09483000 Tucson Arroyo a t Vine Avenue , Tucson , Ar iz.

Location .--Lat 32°13'00" , lo ng 110 °56'54", in SW!:tNE\ sec .18 , T .14 5 . , R. 14 E. , Pima Cou n ty ,
Hy d r o logi c Unit 15050301 , on r ight bank at Vine Avenue in Tucson , 0 . 2 mi ( 0 . 3 k rn)
downstream f r om con fluence of Ra ilroad Wash and Arroyo Chi co .

Dra inage area . --8 .2 mi 2 ( 21. 2 krn2 ) since June 1956.

Ga g e - hei g h t record . --Water-stage recorder tape .
Nationa l Geodetic Ve rti ca l Datum of 1929 .

Datum of gage is 2, 411 .9 ft (735. 15 m)

Dis charge record . --Stage-d ischarge re lation fo r concre t e con tro l extended above 2 , 100 ft 3 / s
( 60 m3 /s ) on bas is o f sl op e - a r ea measurements a t g ag e h ei g h t s 10 . 13 a n d 10 . 35 ft ( 3 . 088
and 3 . 155 m).

Discharge , 334 ft 3 / s ( 9 . 46 mJ /s ) 1315 hou r s Dec. 18 ,Max ima . --November 1978 - Ma r ch 1979:
------gage he ight , 5.35 ft ( 1 . 631 m ) ,

1940 to October 1978 : Discharge, 5 ,000 ft 3 / s ( 142 m3 /s ) Au g . 22 , 1961 , gage h e igh t ,
35 ft ( 3 . 155 m).

10,

( 56) 09483100 Tanque. Verde Creek near Tucson , Ariz.
( C r es t - s t ag e station )

Location.--Lat 32°14'48" , lo n g 110 °40'46", in NE\NW!:t sec .2, T .14 5 . , R .16 E. , Pima County ,
Hydrolog ic Unit 15050302, 4.4 mi ( 7.1 km ) east of Tanque Verde School, 7 . 4 mi ( 11 . 9 km )
upstream from Agua Caliente Wash, and 17. 5 mi ( 28. 2 km ) east of Tucson c it y hall .

Dr a inag e area .--43 .0 mi2 ( 111 km 2 ) .

Gag e -hei g h t r eco r d . --Crest stage onl y . Alt itude of gage is 2, 720 ft ( 829 m) from to pog r a p h ic
map .

Dis cha r g e r eco r d . - - S tag e - d ischa r g e relation ex tended above 60 0 ft 3 / s ( 17 . 0 m3 /s ) on bas is o f
s lo pe - a r ea measurements at 3 .85, 4 .86, and 5 . 14 ft ( 1 . 173 , 1 . 481 , and 1 .566 m).

Maxi ma . -- November 1978 to Ma r ch 1979 : Discharge , 4 , 100 ft 3 / s ( 116 mJ /s ) Dec . 18, gag e
~ht , 5. 71 ft ( 1 . 74 m ) .

1959 to Oc to b e r 1978 : Discharge , 3 ,080 ft 3 / s ( 87. 2 mJ / s ) Dec. 20, 1967 , gag e hei g h t ,
5 . 14 ft ( 1 . 566 m).

I I
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( 57) Ag ua Ca lien te Wash near T u c son , Ar iz.
( Mis ce llan eou s site )

Location . - - Lat 32°15 '30" , long 110°45'34" , in SW!:;N E!:; sec .36, T .13 S . , R . 15 E. , Pima County ,
Hydrologi c Un it 15050302 , a t Gle nn Street , 0 .7 mi ( 1 . 1 km) u pstrea m f r om T an que Ve r d e Road
a nd 13 .5 mi ( 21 . 7 km) northeast of Tucson city h a ll.

Drainage a r ea . - - 39 . 0 mi2 ( 101 km2 ) .

Maxi ma.- -N ovemb e r 1978 to Ma r ch 1979 : Discharge , 3,440 ft 3 / s ( 97 . 4 m3 / s ) Dec . 18 , 1978 ,
f r om sl o pe-a rea measurement of pea k di scharge . Record poor.

Rema r ks . - -Trib utary to Tanque Ve r d e Creek .

( 58 ) 094 84000 Sabi no Cr ee k n ea r Tucson , Ariz .
( C r es t - s t ag e sta t ion )

Locat ion . - -Lat 32°19 '00" , lon g 110°48'35" , in S E':,NE':, sec .9, T .13 5 ., R . 15 E. , P ima County ,
Hy drol ogi c Un it 15050302, 1,000 ft (304 .8 m) u pstream from Lower Sabino Dam , 0 . 5 mi
( 0. 8 km ) north of Coronado Nation al Fo r est boundary , and 12 mi ( 19 . 3 km ) northeast of
Tucson ci ty hall.

Dr a inage a rea . -- 35 .5 mi2 ( 92 km2 ) .

Gag e-h e ight r eco r d. - - C r es t s t ag e only. Alt it u d e of gage is 2 , 720 ft ( 829 m) from to pog r a p h ic
ma p .

Maxi ma . - - Nov embe r 1978 to Ma r ch 1979: Discharge , 7 ,400 ft 3 / s ( 210 m3 /s ) Dec . 18 , g age
he igh t , 11 . 76 ft (3 .584 m) from computation of f low over d am.

1932 to Oc tob e r 1978: Discharge , 7 ,730 ft 3 / s ( 219 m3 / s ) Sep t. 6, 1970 , g ag e height ,
10. 21 ft ( 3 . 112 m) from r a ting extend ed ab ove 3,000 ft 3 / s ( 85 . 0 m3 / s ) on bas is of sl o p e -a rea
mea s u rement at gag e h e ight 9 .65 ft ( 2 . 941 m) .

( 59 ) 09484200 Bear C r eek n ea r Tucson , Ar iz .
( Dis con t in u ed stat ion )

Locat ion. - -Lat 32°18 '20" , lon g 110° 48' 03" , in NW!:i sec . 15 , T.13 S . , R .15 E. , Pima County ,
Hydrologic Un it 15050302 , on le ft b ank 0.8 mi ( 1 . 3 km) u p stream from mo u t h , an d 12 . 5 mi
( 20 . 1 km ) nor theast of Tucs on c ity h a ll . .

Dra inage a rea . -- 16 . 3 mi2 ( 42 . 2 km2 ) .

Gag e -he ig h t record. - -Crest stag e onl y. Alt itude of g ag e is 2,670 ft ( 8. 13 rn) from topographic
map.

Dis c harge record . --Stag e -d ischa rg e r e lation exten d ed above 300 ft 3 /s (8 . 50 m3 / s ) on b a s is of
comp uta ti on of p eak flow ove r d am at 4.90 ft ( 1 . 493 m) .

Maxi ma . - -N ov emb e r 1978 to March 1979: Dis charg e , 1 , 400 ft 3 / s ( 39 . 6 m3 /s ) Dec . 18 , gage
~ht , 5. 40 ft ( 1. 650 m) f r om crest-stag e gage .

1959 to Oc tob e r 1978: Discha rg e , 1 ,1 50 ft 3 / s ( 32. 6 m3 /s ) Dec . 22 , 1965, gage he igh t
recorded 4. 1 ft ( 1 . 25 m ) affected b y drawdown ; 4 .90 ft ( 1. 493 rn) outs id e f r om f lood ma r k.
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( 60 ) 09 484500 T a n q u e Ve r d e Creek a t Tucson , Ar iz .
( Cr es t - s t ag e stat ion )

Loca t ion . - - La t 32°1 5' 57" , lo ng 110°50 '27" , in S E!;,S E!;, s ec .30 , T .13 5 . , R . 15 E. , Pima Cou nty ,
Hy d rolog ic Un it 15050302 , at Sab ino Ca n y o n Road , 1 . 0 mi ( 1 . 609 km ) d ownstrea m from Sabi no
C r eek and 8 .2 5 mi ( 13 . 3 km ) northeast o f T ucson c it y h alt .

Drainage a r ea . --219 mi2 ( 567 km2 ) .

Gage-he ight record.--Crest-stage gage on ly . Datum of gage is 2,464. 33 ft ( 751 . 128 m ) Na t io n al
Geod e t ic Ve r ti ca l Datum of 1929 .

Ma xi ma . - -November 1978 to March 1979 : Discharge , 12, 700 ft 3 / s ( 360 m3 /s ) Dec . 18 , gage
~ht, 7 . 33 ft ( 2 . 234 m) f r om slope-area measurement of peak flow .

Probabl y 1940 to October 1978 : Discharge, 12 , 200 ft 3 /s ( 346 m3 / s ) Dec . 22, 1965, gage
height, 7 . 89 ft ( 2 . 405 rn) from rating curve defined by current-meter meas u r eme n t

( 61 ) 09484510 Ventana Canyon Wash near Tucson , Ar iz .
( C r es t - s t ag e station )

Loc a t io n . - - La t 32°18'33" , lo ng 110° 50 '20", in SW!;,SW!:I sec .8 , T .13 5 ., R. 15 E., Pima Co u n t y ,
Hydro log ic Unit 15050302 , at Sunrise Dr ive , 0.5 mi ( 0. 8 km ) upstream fr om Esperero Wash ,
and 4 mi ( 6 . 4 km ) northeast of Tucson c ity limit s and 12 mi ( 19 . 3 km ) northeast of
T ucson ci t y ha ll.

Dra inage a r ea . --6. 46 mi2 ( 16 . 7 km 2 ) .

Gage-he ight record.--Crest stages on ly. Alt itude of gage is 2 ,720 ft ( 829 rn) f r om to pog r a p h ic
ma p .

Discharge record. --Stage-d ischarge relat ion def ined by computations of flow through cu lvert
an~ over roadway .

Max ima.--November 1978 to March 1979 : Discharge, 234 ft 3 /s ( 6 . 63 m3 /s ) Dec. 18 , gage
height , 14 . 55 ft ( 4 . 43 m) .

1965 to Oc tober 1978: Discharge , 260 ft3 /s ( 7 . 36 m3 /s ) Dec . 22 , 1965 , gage height ,
11 . 34 ft ( 3. 456 m ) .

( 62 ) 09485450 Pantano Wash ( a t Broadway Blvd. ) at Tucson , Ariz .

Loca ti on. - - Lat 32°13'14" , long 110°49'44" , in NW!:INE!:I sec. 17 , T. 14 5 . , R . 15 E. , Pima County ,
Hydrologic Unit 15050302, near r ight bank at bridge on Broadway Blvd. , 4 .6 mi (7. 4 km )
upstream f r om mouth , and 8 .5 mi ( 13 . 7 km ) east of Tucson city h a ll .

Dra inage area .--599 mi2 ( 1 , 550 km 2 ) .

Max ima. --November 1978 to March 1979 : Discharge , 1 , 530 ft 3 / s ( 43. 3 m3 / s ) Dec. 18 , f r om
---sTciPe-area measurement of peak f low .

Probab ly 1930 to Oc t o be r 1978 : Discharge , 20 ,000 ft 3 / s ( 566 m3 /s ) Au g . 12, 1958, from
sl o pe -a r ea measurement of peak f low at s ite 1 mi ( 1 . 6 km ) down s trea m at S p eedwa y Blvd .
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( 63 ) 094 86000 Rill ito Creek near Tucson , Ar iz .
( Flood - h y d r og r a p h stat ion )

Location .--Lat 32°17'41", long 110°59'00" , in SW!:iSE!:i sec .14, T.13 5 . , R . 13 E. , P ima County ,
Hydrolog ic Unit 15050302 , on right bank 600 ft ( 183 m ) downstream fro m Pima Wash , 1,800 ft
( 549 m) down s t r eam from U . S. Highway 89, 5 mi ( 8 km) a bov e mouth , and 5.4 mi ( 8 . 6 krn)
north of Tucson city hall .

Drainage area .--918 mi2 ( 2, 378 km 2 ) .

Gage-height record . --Water-stage recorder graph prior to 1000 hours Dec . 18 wh e n stat ion wa s
washed out. Datum of gage is 2, 280 .1 6 ft ( 694 . 993 m) Nat ional Geodet ic Ve r ti ca l Datum of
1929, suppl ementa r y ad justment of 1954.

Max ima.--November to March 1979 : Discharge , 16,400 ft 3 / s ( 464 m3 /s ) about 1300 hou r s
-oec. 18, from slope-area measurement of peak flow at s ite 5 mi ( 8 . 1 km) ups tream a t S wa n

Road.
1908 to October 1978: Discharge, 24 ,000 ft3 (S ( 680 m3 /s ) Sept. 23 , 1929 , gage he ight ,

24 ft ( 7 . 31 m) from floodmarks at site 800 ft ( 244 m ) upstream at di fferent datum from rating
extended above 12,000 ft 3 /s ( 339 km3 / s) on basis o f ve loci ty - a r ea studies .

I
I
I
I

Dis c h a r g e record. --Stage-discharge r e la ti o n fo r per iod of
current-meter measurements . Discharge during period
est imated by subtracting Santa C ruz River at Tucson and
River at Cortaro.

gage-he igh t r ecord defined b y
of mis s in g gage- he igh t r eco rd

minor t r ib u t a ri e s f r om Santa Cruz

I
I
I
I
I
I
I
I
I
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Gag e height , in fee t , and d ischarge, in cub ic fee t per second , at in di ca t ed ti me , 1978

Hour Gage
Discharge Hour

Gage
Discharge Hour

Gage
Dischargeheight height height

Dec. 17 Dec. 18-Con . Dec . 18- Con.
2330 1 .03

0700 5 .90 2400 6 ,000
2400 4. 15 0800 5.93 Dec . 19

Dec . 18 0900 7. 20 0600 4 ,000
0200 4 .73 1000 8 .34 7 ,170 0900 6 ,000
0300 4.75 1200 14,000 1400 4,000
0330 5 .50 1400 16, 400 1800 1,000
053 0 6.65 1800 12 ,000 2400 500

( 64 ) 09486300 Canada del Oro near Tucson , Ariz .
( C r es t - s t ag e station )

Loca ti on . - - La t 32°22 '27" , lo n g 111°00' 31 " , in SW!:iNW!:i sec .22 , T . 12 5 . , R. 13 E. , Pima County ,
Hydro log ic Unit 15050301 , on r ight bank at u p s t r eam side of Ov e rto n Road, 4 .7 mi ( 7 . 6 km )
upstream from mo u th, and 10. 5 mi ( 16. 9 krn) north of Tucson city hall.

Drainage area . --250 mi2 ( 648 km 2 ) .

Ga g e -hei gh t r ecor d. --Water-stage r ecord e r chart. Datum of gage is 2 , 374 . 39 ft ( 723 . 714 m )
Nation al Geod etic Ve rtical Datum of 1929 f r om project bench mar k .

Discha rge record . --Stage-d ischarge relat ion extended above 600 ft 3 / s ( 17 m3 ( s ) on basis of
slope-area measuremen ts at gage he ights 4 . 5 and 7 .5 ft (1.37 and 2 .29 m) .
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( 64) 0948630 0 Ca nada del Oro nea r T u cso n , Ari z. -Conti n ued

Discharge , 1 , 380 ft 3 / s ( 39 . 1 m3 /s ) 0030 hou rs Nov .Max ima . - - Nov e mbe r 1978 to March 1979 :
"""25,""" g ag e he ight , 3. 90 ft ( 1. 19 m ) .

Abo u t 1955 t o Oc t o be r 1978: Dis charge , 17 , 000 ft 3 / s ( 481 m3 /s )
s lop e -a r ea meas urement at T anger ine Road, 4 mi ( 6 . 4 km ) u ps tream.

July 21 , 1959 , f r om

( 65) 094 865 00 S a n t a C r u z River a t Cortaro , Ariz .

Loc ation .--Lat 32°21 '0 4", long 111 °05 '38" , in NW\NW \ sec . 35 , T .1 2 S ., R.1 2 E. , Pima Cou n t y ,
Hydro log ic Uni t 15050302 , on d ownstream si d e of r ig h t br idge pier 0 .5 mi ( 0 . 8 krn) so u t h west
of Co rta r o, 2 . 6 mi ( 4 . 2 km ) d ownstream from Ca n ad a d e l Oro , and 3 .7 mi ( 6 . 0 km )
do wnstream fr om Ri lli t o Cree k.

Dra inage area . -- 3 , 50 3 mi 2 ( 9 , 073 km2 ) , of whi c h 395 mi 2 ( 1 , 023 km2 ) is in Mex ico .

Gag e - he ig ht recor d. --Water - stage recorder g r aph f rom 0600 hou r s , Dec. 18 to 2000 hours,
Dec . 20 . Gag e h ei g ht for Dec . 21 es ti mated . . Da tum of gag e is 2 ,133.13 ft ( 650 . 178 m )
Natio n al Geodeti c Vertical Datum of 1929 ( S ta t e Highway De p a rtme nc b ench mark ) .

Discharge r eco r d . --Stage-d ischarge relat ion def in ed by c u r r ent - me t e r measuremen ts.

Discharge , 18,800 ft 3 /s ( 532 m3 /s ) 1930 hours , Dec. 18 ,Maxima .- -N ove mb e r 1978-March 1979 :
-gage height , 14 .42 ft ( 4 ,395 m) .

1936 to Oc to b e r 1978: Discharge , 23 , 000 ft 3 / s ( 651
15 .6 ft ( 4 . 75 m) .

m3 /s ) Oct. 10, 1977 , gage he igh t ,

Rema r ks.-- Flow of les s than a bo u t 50 ft 3 / s ( 1 . 4 m3 / s ) is wa ste water from sewag e -di s pos al
plant. Ra pi d drop in d isch a rge from 050 0 ho u r s to 0600 hours is not d u e t o n atu ral ca u s e s .
The most like ly c ause of th e d r o p is overflow into a la r g e gravel pit u pstream f r om stat ion .

Gag e h ei g ht , in feet , and di s cha r g e , in cub ic feet p e r secon d, at in d ic a ted t ime, 1978

Hour
Gage

Discharge Hour
Ga g e

Discharge Ho u r
Gag e

Discharg e
h ei g h t he ight hei g ht

Dec. 17 Dec . 18-Con . Dec . 20
2400 5. 0 33 2400 13 . 89 16 ,000 0200 9 .65 4 ,910

Dec. 18 Dec . 19 0400 9 .25 4 ,110
04 00 5 .3 70 0500 13 .22 13 , 700 08 00 9 .00 3 ,680
053 0 6.0 200 0530 12 .04 11 ,000 1000 8.79 3 ,340
0600 7 .36 90 0 0630 9.73 5 ,090 1200 8 . 58 2 ,850
0800 8.43 1, 800 0700 12 . 04 12 ,000 1400 8.45 2 ,670
0930 8 .28 1,700 0800 13 .07 16 ,400 1500 8. 52 2 ,770
1100 9 .92 4 ,000 110 0 13 .23 17, 400 1700 8 . 49 2 ,730
1200 11 . 41 7 , 500 1200 13 .20 17 , 400 1800 8 .30 2 , 460
1400 13 . 60 15, 400 1330 13 . 38 18, 200 2200 8. 1 2 , 00 0
1600 13 . 99 17 ,000 1700 12.89 16, 100 2400 8 . 0 1 ,940
1930 14.42 18,800 1930 12.40 14 , 000 Dec . 21
2130 13. 71 16, 000 2100 11 . 45 10 ,350 120 0 7 . 5 1 , 310
2300 13 .99 17,000 2400 10. 16 6 ,550 240 0 7. 2 970
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( 66) 09489000 San t a Cru z River n ear La v e e n , Ari z.

'Lo ca t ion i v- Lat 33°13 '56 " , lo n g 112 °10'08", in NE\NE\ se c .29 , T. 2 S . , R. 2 E . , Pinal Cou n ty ,
Hyd ro log ic Un it 15050303 , in Gila River Ind ian Re s e r v a ti on, on d own str e am si d e of h ighwa y
br idge , 3 .4 mi ( 5 . 5 krn) upstream from mouth , 4.3 mi ( 6 . 9 km) so u t h of Koma tke, a n d 9 mi
( 14 km ) s ou t h of Laveen .

I
Drai n a g e a rea . -:-8, 581 miz ( 22 , 225 kmZ ) .

Ga g e -h ei ght r ecord . --D ig ita l wa t e r - s tag e r ecorde r tape.
( 311 .1 58 m ) Na ti o n al Geod e tic Ve r t ic a l Datum of 1929.

Datum of gage IS 1 ,020 . 86 ft

I
I
I
I
I
I
I

Dis cha r g e reco r d . --S tage- d ischarge r el a ti o n defined b y c u rre nt-mete r me a su rements .

Ma xi ma . - -N ov e mb e r 1978 to Ma r c h 19 79: Discha rge , 4 ,120 ft 3 / s ( 117 m3 /s ) 10 45 ho u r s De c . 22 ,
--gage he ig h t, 16 .11 ft ( 4 . 910 m ).

1940 to October 1978 : Discharge, 9 , 200 ft 3 /s (261 m3 /s ) S e pt. 29 , 19 62, g a g e h eight ,
17 .50 ft ( 5 . 334 m ) .

Ga g e h ei g h t, in f ee t, and d ischarge , in cubic fe e t pe r s ec on d, a t in d ic a t e d ti me, 1978

Hou r
Gag e

Discharge Ho u r Gage
Discharge Ho ur Ga g e Dis cha r geheight h ei g ht hei g ht

Dec . 20 Dec . 21-Con. Dec. 22- Con.
1200 7.58 5 . 8 1800 13.87 1 , 530 24 00 15 . 82 3,570
1800 7 . 45 3 .9 2400 14 .64 2,~50 Dec.23
2400 11 . 14 460 1200 14 .70 2,060

Dec . 22 2400 12 .83 984
Dec . 21 0300 15.08 2,480 Dec . 24

0600 12.47 888 0700 15 .99 3 ,880 1200 11 .01 428
1200 13.1 5 1 , 160 104 5 16 .11 4 , 120 2400 9 . 77 174

( 67) 09489075 East Fo rk Blac k River n e a r Alpine , Ariz .
( U . S . Forest Se rvi c e statio n )

Location . - -Lat 33°45 '33" , lo n g 109°21' 26", in S E\NW\ sec. 12 , T .4 5 . , R .28 E., Greenl e e
Co u nty, Hy d r olo g ic Uni t 150 601011 62, on le f t bank 0 . 5 mi ( 0 . 8 km) upstream from confluen ce
with West Fo r:k Blac k Riv e r , 28 mi (45 km) so uth we s t of Al pi n e , Ar iz .

Dis charge record . u S t age-d isch arge r el ation fo r modifie d Wood s Can y o n flume d efin e d b y
d is charge me asu rements .

I
I

Drainage area . u 111 miz ( 288. 0 kmZ ) .

Gag e - h ei g ht r ec o rd. --Water- stage r ec o r d e r tape and chart .
( 2 , 291 m ) from to pog ra phic ma p .

Altitude of g ag e is 7 ,515 ft

I
I
I
I
I

Ma x ima . - - November 1978 to March 1979 : Discharge , 2 ,270 ft 3 / s ( 64. 3 m3 /s ) 1140 hours
--oec. 18 , gage he ight, 4 . 98 ft ( 1. 518 m).

1968 to Oc t o b e r 1978 : Discharge, 3 ,720 ft 3 / s ( 105 m3 /s ) Oc t. 20, 1972 , gag e height
8. 04 ft ( 2 . 451 m ) a t s ite a n d d atu m th e n in use f r om s lo p e - a r ea me a s urement of pea k
discharge.

Rem a rks . -- Gag e- height rec o r d a n d stag e -disc h a rg e rela t ion furn ished b y U . S . Fo rest S erv ic e ,
Ap ache- S itg r ea ves Na ti onal Fo rest.
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( 67) 0948907 5 East Fo r k Black River near Alpi ne , Ariz . -Continued

Gage height, in feet , a n d discharge , in cu bic fee t per second, at ind ic a t ed t ime , 1978

Hour Gag e
Disc h a r ge Hour Gage

Discha rge Ho u r
Gage

Dischargeheight he igh t h e igh t

Dec . 16 Dec . 18-Con. Dec . 20- Con . .
2400 0 . 62 31 .3 1945 4 .30 1 ,680 1900 2 .70 641

Dec. 17 2200 4 .00 1 ,440 240 0 2.42 514
1045 .63 32 .2 240 0 3.90 1, 370 Dec . 21
1915 . 78 50 .0 Dec . 19 1045 2 .1 6 408
2215 1.00 83 .3 020 0 3 .80 1,300 1245 2 .22 430
2400 1. 12 104 050 0 3 .94 1 , 400 1600 2 .44 520

Dec . 18 0900 3 .50 1 ,100 1800 2 .44 522
0315 1. 74 259 1300 3 . 60 1,160 2400 2 .26 444
0610 3 .00 799 1545 3.56 1 , 140 Dec . 22
0730 3.70 1 ,230 240 0 3 .1 0 855 084 5 2 .00 347
0945 4 .30 1 ,680 Dec. 20 1045 2 .04 361
1140 4 .98 2,270 0815 2 .55 572 1345 1 .96 333
1400 4 .56 1 ,890 121 5 2.52 560 1630 1.83 288
1700 4.80 2,100 173 0 2 .70 643 2400 2 .00 347

( 68 ) 09489076 Bu r ro Mo u n tai n Weir nea r Spri n gerville , Ariz.
( U . 5 . Fores t Serv ice sta t ion )

Loca tion . -- Lat 33°53'55" , long 109°28 '3 5" , in S E\ sec .22, T .6 N., R.27 E. , Apache Cou nty ,
Hy dro logi c Un it 15060101, Ap ache Na ti o na l Fo r est , 1 mi ( 1 . 6 km ) u pst ream from mo uth , and
19 mi ( 31 km) so uthwest of S p r ingervi lle .

Dra inage a rea. -- 1.14 mi2 ( 2 . 95 km2 ) .

Gage-height reco rd . --Water-stage recorde r t ape a nd chart .
( 2 , 743 m) from to pographic map .

Altitud e of gage is 9 ,000 ft

Discharg e record . -- S tage-d ischarge relat ion d efined by comp utati ons .of d ischa rge ov e r 120°
v-notch weir.

Maxi ma.- - Nov ember 1978 to March 1979 : Dis cha r ge, 7 .4 ft 3 /s ( 0 . 210 m3/ s ) 151 5 hours Dec. 18,
--gage hei g ht , 1.23 ft ( 0 . 375 m ) .

196 0 to Octobe r 1978: Discharge , 18. 1 ft 3 /s ( 0. 51 m3 /s ) Oc t . 19 , 1972 , gage height ,
1 .78 ft ( 0 . 543 m) .

Rema rks . --Gag e -heig h t reco r d a n d stage -disc ha rg e r e latio n fu r ni s h ed b y U. S . Forest Service ,
Rocky Mo u ntai n Forest a n d Rang e Exper imen t Sta ti on . Data fo r other s ma ll resea rch
wate rs hed s in t he area are avai la ble f rom the e x peri men t station .

Ga ge h e ig h t , in fe et , a nd di s c h a r g e , in c u bic feet pe r secon d, at in di cat ed t ime , 1978

Hou r
Gage

Discharge Hour
Gage

Disch arge Hou r
Gage

Discharge
heig ht hei g ht height

Dec . 17 Dec. 18-Con. Dec . 20
0900 0 . 26 0 .2 1800 1 . 19 6 .8 0900 0.79 2 . 5
1800 . 29 . 2 2000 1. 15 6. 2 1200 . 78 2. 4

I I
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( 68 ) 09489076 Burro Mountain Weir n ea r Springerv ille , Ar iz .-Continued

Gage height, in fee t , and discharge, in c u bic fe et per second , at ind ica t ed tim e , 1977

Hour
Gage

Dis charge Hour Gage Dis c harge Hou r
Gag e Discharge

he ight height h ei g h t

De c . 17- Con. De c . 18- Con . Dec . 20-Con .
2400 0 .58 1.2 2400 1 .1 1 5 . 7 2400 0 .71 1.9

Dec . 18 Dec. 19
0300 . 87 3.2 0600 1 . 04 4 . 9 Dec . 21
0500 . 99 4 .3 0700 1. 04 4.9 0800 . 67 1 . 7
0600 1 . 09 5.5 0800 1 .01 4 .5 2400 . 61 1 .3
0800 1.1 9 6.8 1200 . 97 4 .1
1000 1 .21 7 . 1 1400 . 95 3 .9 Dec . 22
1200 1 . 21 7 .1 1500 . 97 4 .1 08 00 . 59 1 . 2
1300 1 .20 6 . 9 2000 . 90 3 .4 2300 . 58 1 .2

'1515 1. 23 7 .4 240 0 . 85 3 .0 2400 .52 .9

( 69 ) 09489078 West Fork Black Riv er near Alp ine , Ar iz .
( U. S . Fo r est Servic e stat ion )

Location. --Lat 33°45 '36" , lon g 109° 22 ' 30" , in S ElaNWla sec. 11 , T . 4 N. , R . 28 E. , Ap ache County ,
Hydrologic Un it 15060101162 , on r ig ht ba n k, 1 mi ( 1. 6 km) upstream from confluence with
East Fork Black River , and 15 mi ( 24 km ) southw es t of Alpine .

Dr a in age area . --54.1 mi2 ( 140. 1 km 2 ) .

Discharg e recor d . --Stage-discharge rela t ion fo r mod if ied Wood s Ca nyon f lum e defined b y
d ischarge measu rements.

Max ima . - -Nove mb e r 1978 to March 1979 : Dis cha rg e , 1,1 50 ft 3 / s (32. 6 m3 /s ) 1730 hours
---oec. 18 , g ag e he igh t, 4 . 58 ft ( 1. 396 m) .

1968 to October 1978: Discha rge , 2,050 ft 3 / s ( 58.1 m3 / s ) Oct . 20 , 1972, gage height
5.90 ft ( 1. 798 m ) , from s lope-area mea sureme nt of pea k f low.

Rem arks. -- Gage- he igh t r ecord and s t ag e - di s c h a r g e re la t ion fu r n is h ed b y U . S . Fo r est Service ,
Ap ache-Si tg r ea v e s Na ti o n a l Fores t.

Gag e he igh t , in fee t , an d di s c h a r g e, in cub ic fe e t pe r second , a t indi ca t ed ti me , 1978

Hou r
Gag e

Dis cha rg e Hou r
Gag e Dis c harge Hour

Gag e Disch a r g e
h e ig h t h e ig ht h e ight

Dec . 17 Dec. 18-Con . Dec. 20
0915 0. 98 15. 7 1345 4 .31 976 0630 2.80 293
10 45 1.01 17.1 151 5 4.32 982 0900 2 . 62 244
1630 1. 40 42. 5 1730 4 .58 1, 150 1000 2 . 70 265
1750 1 . 45 46 .9 1810 4 .41 1, 040 1230 2.66 254
2315 1.83 89 . 7 1945 4 .11 855 1815 2.77 285
2400 2 . 00 115 2400 3 .92 749 2400 2 .39 189

De c . 18 Dec . 19 Dec. 21
0100 1 .95 107 004 5 3 .95 744 040 0 2 . 33 176
03 45 2 .21 152 0245 4 . 01 798 1215 2 .36 182

I
I
I
I
I
I
I
I
I
I

Ga g e-height record . --Water- stage recorder tape and ch a r t.
( 2 , 300 m) from topographic map.

Alt it u d e o f g age is 7 ,550 ft
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( 69 ) 094890 78 West Fork Black River near Alpi ne , Ar iz . -Conti nued

Gag e he ight, in fe e t, a nd d ischarge , in c u bi c fee t p e r second, at in di c at ed time , 1978

Hou r Gage
Discha r ge Hour Ga g e

Dis cha r ge Hour Gag e Dischargeheig ht he ight height

Dec . l8-Con . Dec . 19-Con . Dec . 21-Con .
0500 2 .41 193 04 00 4 .12 861 1630 2 . 55 226
0605 2 .61 24 1 0815 3 .81 692 2400 2 .33 176
0830 3.21 429 114 5 3.61 59 6 Dec . 22
1000 3.71 643 1504 3 .46 529 1230 1 . 93 104
1245 4 .21 91 4 240 0 3 .02 362 2400 1 .92 ,03

(70 ) 09489086 Beave r C ree k nea r Alp in e , Ar iz.

Loca t ion. -- La t 33° 44'17 " , long 109°20'28" , in SW'aSW'a sec .34, T .4~ N. , R .29 E. , Greenlee
Co u nty , Hy d r o logi c Un it 150601011 62 , on r ig ht ban k , on Forest Road 565,1 mi ( 1 . 6 km )
u pstream from mo uth, and 25 mi ( 40 km ) southwest of Alp in e .

Dra inag e area. -- 59 .1 mi2 ( 153 km2 ) .

Gag e -heig ht reco r d . - - Water-stage recorder t a pe and c hart .
( 2 , 290 m ) from t o pog r a p hic map.

Altitude of gag e is 7 ,500 ft

Dis c h a r ge record . --Stage-d is cha rge rel ation for mod if ied Wood s Canyon flu me defined b y
discha rg e measurem en t.

Maxi ma .-- November 1978 to March 1979 : Discha r ge , 1 ,750 ft 3 /s ( 49 . 3 m3 /s ) 1800 hours
Dec . 18 , g age he igh t , 5 .36 ft (1 .634 m) .

1968 to Octo ber 1978 : Disch a rge , 2 ,490 ft 3 /s (70 . 5 m3 /s ) Oc t . 20 , 1972, from
comp u t a t io n of pea k f low t hrou gh culvert.

Rema r ks . --Gage-he ig ht record and stag e - discharg e r e la t io n furnis h ed b y U. S . Forest Servic e ,
Apache-Sitg reav es Na t iona l Forest.

Gage h e ight , in fe et, and disc h a r g e, in c u bic fe et p e r second, a t in d ica t ed ti me, 1978

Hou r
Gag e

Dis charg e Hour
Gag e

Discha r g e Hour
Gage

Discharge
he igh t he igh t height

Dec . 16 De c . 18-Con . Dec . 20-Con .
2400 0 .83 9 .4 113 0 3 .99 762 1045 2 .50 206

Dec. 17 180 0 5.36 1 ,750 1230 2.50 206
1030 . 77 7. 6 2400 4.21 88 6 2400 2 .11 128
1230 . 80 8 .5 Dec . 19 Dec . 21
1600 1.32 34 050 0 4. 15 851 . 0630 2 .02 114
1800 1 .53 52 122 0 3. 66 599 1600 2.1 0 126
214 5 1.56 55 150 0 3.49 524 2100 2 .00 110
2400 1 .73 74 1630 3.53 541 2400 1 . 92 98

1745 3.50 528 Dec. 22
Dec . 18 2400 3 .00 343 073 0 1. 80 82
0400 1 . 96 104 Dec . 20 1800 1.85 89
0800 2. 98 337 0445 2 .66 245 2400 1. 75 76

I I
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( 71) 09489089 He if e r Branch nea r Alp in e , Ariz .
( U. S . Forest Se rvi ce s t a t io n )

Location .-- Lat 33°44'21" , lon g 109°20'30" , in SW'a NW'a sec .34 , T .4':, N . , R .29 E. , Gree nl ee
County , Hydrolog ic Unit 150 60101162, o n le ft ban k at mouth , an d 25 mi ( 40 km) sou thwest o f
Al p in e .

Dra inage a rea . --3 .8 mi2 ( 9 . 8 km2 ) .

Gag e -h eig h t r eco r d. --Water-s tage recorder tape and chart except 2100 hou r s, Dec . 20 to 1100
hours Dec . 21, whi c h was estimated . Altitude of g ag e is 7 ,550 f t ( 2 , 300 m ) from
to pograph ic map.

Discha rge reco rd . --Computed f r om fo r mul a fo r f low over 120° v -notch weir.

Maxima . --November 1978 to March 1979:
--gage h ei g h t, 3 .04 ft ( 0 .927 m) .

1967 to Octo b e r 1978: Discharge , 158 ft 3 / s ( 4 . 47 m3 /s ) Oct. 20 , 1972 .

Re marks. -- Gage-heig ht record and d ischarge fo r mu la fu r n is h ed b y U .S . Forest Se rvice ,
Apache-S itg reaves Na ti o n a l Forest .

Gag e height , in feet , a n d d ischarge , in cub ic fee t per second , at in d icated t ime, · 1978

I Hou r
Gag e

h eight
Discharge Ho u r Gage

height
Discharge Ho u r

Gage
h ei gh t

Dis charge

I
I
I
I

Dec . 17 Dec . 19 Dec. 21
1030 0 .35 0.3 02 15 2 .70 50. 4 0300 1. 30 8 . 4
1715 . 73 2.0 0415 2. 80 55 .1 0600 1 .32 8 . 7
2400 1.02 4 . 6 054 5 2 . 78 54. 2 1500 1. 59 13 . 8

Dec . 18 1630 2 . 34 35.5 1900 1 .42 10. 5
0830 1. 66 15 . 3 2300 2 . 00 24.2 240 0 1 .31 8.6
1245 2 .43 39.0 2400 1 . 96 23 . 0 Dec. 22
1430 2 .52 42 .6 0800 1. 13 6 .0
1600 2 . 79 54 . 7 Dec . 20 1115 1 . 29 8.3
3800 3 . 04 67 .5 0930 1 .90 21 .3 1215 1 .29 8 .3
194 5 2 .66 48. 6 124 5 1. 78 18 .2 1515 1 .34 9. 1
233 0 2 .77 53.7 1615 1. 73 17 .0 211 5 1.19 6 .8
240 0 2 .76 53. 2 2400 1 .38 9 . 8 2400 1 . 11 5. 7

( 72) 0948 9100 Blac k Rive r near Maverick , Ari z .

I
Loca t io n . -- Lat 33°42'27", lo n g 109°2 6'48" ,

Hyd r ologic Unit 150 60101 , in Apache
downs t ream fr om Fish Creek, 1 .1 mi
( 10 km ) south ea s t of Maveric k .

in SW'a sec. 30 , T.4 N. , R . 28 E. , Apac he County ,
Na t io n a l Forest , on r ight bank 1 .0 mi ( 1 . 6 km )

( 1 . 8 km ) up s t r eam f r om Conkl in C reek, a n d 6 mi

I
I
I
I
I

Drainag e a rea . --315 mi2 ( 816 km 2 ) .

Ga ge-height record . -- Dig ita l water-stag e r eco r d e r t a p e. Alt itude of g a g e is 6 ,850 ft ( 2 , 088 rn) ,
from to pog r a p h ic ma p.

Dis cha rg e r ecord. --Stag e -disc h a rge rela t ion ex tended above 2,1 00 ft 3 /s ( 59 m3 /s ) on basis of
sl o pe-area mea s urement at g ag e h e ight , 8 .99 ft ( 2 . 740 m ) .
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(72 ) 09489100 Blac k River near Maverick, Ariz .-Co ntinued

Maxima . --November 1978 to March 1979 : Discha rge , 10 , 300 ft 3 /s ( 292 m3 /s ) 1315 hours Dec .
--1-8 -, gage height , 8. 74 ft ( 2. 664 m) .

1962 to Oc tob e r 1978 : Discharg e , 11,100 ft 3 /s ( 314 m3 /s ) Oc t . 20 , 1972 , g a g e height ,
8 .99 ft ( 2 . 740 m) p r es en t datu m.

Gage height, in feet , and d ischarge , in c u b ic feet per second , at in d ica t ed t ime, 1978

Hour Gage
Discharge Hour Ga ge

Discharge Hour Gage Discha rgeh e ig h t height he ight

Dec . 17 Dec . 18-Con . Dec . 19-Con.
1200 1.68 115 1400 8.32 9,060 1000 6.49 4 , 740
1800 1. 99 186 150 0 8 .05 8 ,390 1400 6 .08 3,990
2400 2 .82 496 1600 8 .27 8 ,920 1600 6 .00 3, 860

Dec . 18 1800 8.63 9 , 960 2000 5 .57 3,170
0200 3 .08 635 1900 8 .31 9 ,030 2400 5 .08 2,480
040 0 3 .51 912 2000 7 .89 7, 890 Dec . 20
0600 4 .23 1,520 2100 7 .57 7 ,080 0600 4 .62 1 ,940
0700 4 .58 1, 890 220 0 7. 43 6,750 1200 4.31 1 ,600
0800 5 .28 2 , 750 2400 7 .26 6 ,350 1800 4 .24 1,530
0900 6 .03 3 ,910 Dec . 19 2400 4 . 02 1,330
1000 6 . 99 5,750 0200 7 .05 5, 880 Dec . 21
1200 8 . 22 8,780 040 0 7 .26 6,350 1200 3 .50 905
1300 8 .67 10 , 100 053 0 7. 37 6 ,610 1900 3 .76 1, 100
1315 8 . 74 10 ,300 0600 7 .30 6 ,440 240 0 3 . 58 963

( 73 ) 09489200 Pach e t a C r eek at Maver ick , Ariz .

Location .--Lat 33 °44'23", long 109°32'24" , at co rner of secs .28 , 29,32 ,33, T .41, N., R .27 E.
( un s u r v e y ed) , Apache County, Hydrolog ic Unit 15060101, in Fort Apache Indian Reservat ion ,
on left ban k 0 .5 mi ( 0. 8 km) southeast of Maverick .

Dra inage area. --14 .8 mi2 ( 38 . 3 km 2 ) .

Gage-height record.--Digi tal water-stage recorder tape. Altitude of gage is 7,850 ft ( 2, 393 rn) ,
by ba romet e r .

Dis cha r ge record . - <Stage-discharge r el ation for co ncrete control extended above 98 ft3 /s
( 2. 78 m3 /s ) .

Dis ch arge , 224 ft 3 / s ( 6 . 34 m3 /s ) 1545 hours Dec . 18 ,Maxima . --November 1978 to March 1979 :
-gage height, 4 .23 ft ( 1 . 289 m).

1957 to October 1978 : Discharge, 323 ft 3 /s
4.36 ft ( 1 . 329 m) .

( 9 . 15 m3 /s ) May 13 , 1973, gage height ,

Gag e height , in fee t , and discharge , in cub ic feet per second, at in d ica t ed time, 1978

Hour Gage
Discharge Hour

Gage Discharg e Hour Gage Dis ch arg eheight height he ig h t

Dec . 17 Dec. 18-Con. Dec . 19
0900 2.62 2 .8 1100 3.91 152 0400 3 .93 156
1200 2. 68 4 .1 1300 4 .07 192 1200 3. 75 119
1800 2. 90 12 1545 4 . 23 224 2400 3.49 76
2400 3 .1 3 27 1700 4 .1 1 203

Dec. 18 2000 3.83 134 Dec. 20
0600 3 . 61 86 2200 3 . 80 128 1500 3 . 67 104
0900 3 . 94 147 2400 3 . 84 136 2400 3 . 50 78

I I
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(74) 09489500 Blac k Riv e r below pump ing p lan t , nea r Po in t of Pines , Ari z .

Loc at ion.-- Lat 33 °2 8'36" , long 109° 45' 48" , in W~ s ec .32, T . 2 N. , R . 25 E. ( u ns u r v ey ed) , Gr a h am
County , Hydrolog ic Uni t 15060101, in San Ca rl os Ind ia n Rese r vat ion on left ban k 0 . 9 mi
( 1 . 4 krn) down st r eam fr om Phe lps Dodge Cor p. pump ing p lant , 1 . 3 mi ( 2 . 1 km) d ownstream
fr om Fr eezeout Creek , 8 mi ( 13 km ) no r t hwest of Point of Pin es.

I
Dr ai n ag e a r ea . --560 mi2 ( 1, 450 km2 ) .

Gag e - he ig h t record . - -Dig ital wa t e r - s t ag e recorder tape , record partia lly r ec on str u c t ed beca use
of e rron eous punches. Alt itude of gage is 5 ,725 ft ( 1 , 745. 0 m) , from topograph ic map .

Dis c h a r g e r ec ord . - - S tag e -d ischa rg e r elation ex t ended abov e 4,000 ft 3 / s ( 113 m3 /s ) on ba s is of a
s lope- area mea s uremen t at 9.5 ft ( 2 . 895 m) .

m3 / s ) 0015 hours

1972 , gage h ei ght ,

( 35112 , 400 ft 3 /sDischarge ,Max ima. - - Novemb e r 1978 to March 1979:
-oec. 19 , gag e height , 14. 8 ft ( 4 . 51 m).

1953 to Janua r y 1978 : Discharge , 17 ,900 ft 3 / s ( 507 m3 /s ) Oct. 19 ,
18 . 0 ft ( 5 . 49 m) , fr om f1 ood mar ks .

I
I
I
I
I
I
I

Gage h e igh t, in fee t , and d ischarge , in cub ic fee t per second , a t in d ica te d t ime , 1978

Hour Gage Discharge Hour Gage Discharge Hou r Gage Dischargehe ight heigh t h e ig ht

Dec . 16 Dec . 18- Con. Dec . 19--Con .
2400 2 .72 75 1400 9 . 50 5 , 170 0400 12. 7 9 , 140

Dec. 17 1600 10 . 40 6 ,100 0600 11 .7 7 , 740
0900 2 . 72 75 1800 12 .90 9 , 420 0800 11 .3 7, 220
1200 2 .87 107 1900 13.6 10 ,500 1100 11. 7 7 , 740
2000 2 .89 112 2000 13 . 0 9 ,560 1500 10 . 6 6 , 340
2400 2 .94 124 2100 14 .7 12 ,200 2400 9 . 2 4 ,730

Dec . 18 2200 13 .4 10,1 00 Dec. 20
070 0 3 .77 423 2400 13 .7 10 , 600 1200 7 . 7 3 , 210
0900 4 . 93 1, 060 Dec. 19 2400 6 .8 2,400
1000 · 5 .60 1,480 0015 14 . 8 12, 400 Dec . 21
110 0 6 .50 2 , 160 0100 13 .5 10, 300 1200 6 . 2 1,920
1200 7 .95 3,460 0200 13. 3 9 ,980 2400 5. 9 1 , 690

( 75) 09489700 Big Bon ito Creek n ea r Fort Apache , Ariz .

I
I
I

Location .--Lat 33°40 '02" , lon g 109°50' 46" , in NEJa s ec . 28, T .4 N. , R. 24 E. ( u n s u r v e y ed ) ,
Apac he Co u nty , Hy dro logic Un it 15060101, in Fort Apache In d ian Reserva tion , a t downs tream
s id e at br idge , 1 . 9 mi ( 3 . 1 km) ups t ream f rom Tonto Cree k , 3 .7 mi ( 6. 0 km) sou t h east of
Ch ino Spri n g s , and 12 mi ( 19 km ) south eas t of Fort Apac h e .

Dra inage ar ea . --11 9 mi2 ( 308 km2 ) .

Gage- h e igh t r ecor d. --D ig ital wa t er -s t ag e recorder tape. Altitude of gage is 5 , 910 ft ( 1 , 801 m) ,
b y ba r omete r .

Discharge r ecor d . --S tag e - di s c h a r g e r e lat ion ex t end ed ab ove 600 ft 3 / s ( 17 . 0 m3 /s ) on bas is of
s lope -a r e a mea s urements at gag e h e ig h t s 7 .11 an d 7 . 77 ft ( 2 . 167 an d 2. 368 m) .

Discha rge , 4 , 510 ft 3 / s (1 28 m3 / s ) 191 5 hours Dec . 18 ,

I
I

Max ima . -- Novem ber 1978 to Mar ch 1979 :
---gage hei g h t , 9 .04 ft ( 2 . 755 m) .

1957 to J a n u a ry 1978 : Discharge , 2,870 ft 3 / s (81 . 3
9.09 ft ( 2. 77 m) Ma r . I, 1978, r es u lt of bac kwate r .

m3 / s ) Ma r. 3 , 1978 . Gag e height ,

I
I



I I

108

( 75) 09489700 Big Bon it o Creek n ea r Fort Apache , Ariz . - Contin u ed

Gage h eight , in feet , a n d discharge, in c u bic feet per s eco nd , at indicated t ime , 1978

Hou r Gage
Discha rge Ho u r

Gage
Dis c h arge Hou r

Gage Dischargehe ig ht hei gh t he ight

Nov .24 Nov . 26 Dec . 18- Con.
0700 2.16 37 .9 1200 3.18 166 1800 8.64 3, 910
0900 2 .31 50 240 0 2 .96 129 1900 8.62 3 ,880
1200 3 .01 137 Dec. 17 1915 9 .04 4 ,510
1700 4 .64 585 1200 2.01 34 2000 8 .78 4 , 120
1800 4 .62 577 2400 2.56 80 2200 8 .23 3/ 390
2200 5 .27 876 2300 7 .65 2 ,740
2400 5 .85 1 /210 Dec . 18 2400 7 .63 2, 720

0200 2 .96 129 Dec. 19
Nov . 25 040 0 3 .84 315 0400 6 .80 1,920
001 5 5 .95 1, 280 0600 4 .94 714 0500 7 . 14 2 ,230
0100 5.81 1,190 0800 5 .94 1 , 270 0900 6.81 1 , 930
0600 5 .09 785 110 0 7 .79 2, 890 1200 6 .40 1, 600
1500 4 .16 411 120 0 7 .65 2, 740 1800 6 .13 1,400
2400 3. 67 27 1 170 0 8 .30 3,470 2400 5 . 70 1, 120

(76) 09490500 Blac k Rive r n ear Fort Ap ac he, Ariz .

Loca t ion.-- La t 33°42'46" , lo ng 110°12'40", in NWla sec .12 , T.4 N., R .20 E. ( u n s u r v eyed), Gila
County , Hydrolog ic Unit 15060101 , on down s tream si d e of bridge , 5 mi ( 8 km ) u pstream f r om
co n fl uen ce wi th Whi te Rive r , a n d 14 mi ( 23 km ) west of Fort Apache .

Drainage area . -- 1,232 mi2 ( 3 , 191 km 2 ) .

Gag e - h e ig h t reco rd . - - Dig ita l water-s tage r ecord er
1100 hours Dec . 20 , which were reconstructed.
f r om river -profile ma p .

ta pe, except 0700 hou rs De c . 19 to
Altitude of gage is 4,345 ft ( 1 , 324 . 4 rn) ,

Discharge record.--Stage-discharge re lation extended above 8 ,900 ft 3 / s ( 250 m3 /s) o n basis of
s lope-area measu reme nts at gage h e ig h t s 14 .70 a n d 22 .33 ft ( 4 . 481 and 6 .806 rn) .

Maxima . --Novemb er 1978 to March 1979: Dis c ha r ge , 40 ,200 ft 3 / s ( 1 , 140 m3 /s ) 2200 hours ,
----oec. 18, g age height , 24 .05 ft (7 . 330 .m) .

1957 to October 1978 : Dis charge , 33,200 ft 3 /s ( 940 m3 / s ) Mar . 2, 1978 , gage height ,
22 .33 ft ( 6 . 896 rn) .

191 2 to Octobe r 1978 : Dis charge , probab ly in excess of 50,000 ft 3 /s ( 1/ 420 m3 /s )
Jan. 19 , 1916 / from correlati o n with Sa lt River n ear Chrysotil e.

Gage heig ht, in f ee t, and discharge, in cu bi c feet per s econ d , at indi cated time , 1978-79

Hour
Gage

Disch arge Hour
Gage

Disch a r g e Hour
Gage

Disc h a r g e
he ight height he ig h t

Dec. 17 Dec. 19-Con. Jan . 17-Con .
1800 2 .50 172 1200 19 .40 23, 300 1900 13 .01 9 , 200
2000 2 .76 226 1800 16.80 16 ,500 2100 15 .48 13,600
2200 4 . 38 754 2400 14 .60 11 /900 2200 15 . 83 14,400
2400 6 .54 1 /9 60 Dec . 20 2400 15. 56 13, 800

Dec. 18 0600 12 . 7 8/720 J an. 18
0400 9.36 4 /460 1200 11 .28 6 / 740 0300 14 .23 11 ,200

I I
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( 76 ) 09 490500 Blac k River nea r Fo r t Apach e , Ariz. -Continued

Ga ge heigh t , in feet , and disch arge , in c u b ic fe et per secon d , a t indi ca t e d t ime, 1977

Hou r
Ga g e

Dis charge Hou r
Gage

Discharge Hour
Gag e

Disch argehe ig ht h ei g h t h ei ght

Dec . 18-Con . Dec . 20-Con . J a n . 18-Con.
0800 13 . 82 10 ,500 . 1800 10.1 6 5 , 360 0400 13.38 9 ,780
1200 18.80 21,600 2400 9 .42 4 ,520 0600 11 .83 7 ,470
1600 22 . 30 33,100 J a n . 16 0800 10 .83 6,170
1800 23 .60 38,300 0700 3.02 316 1200 9 .87 5,020
2000 23.62 38,400 120 0 3.86 592 1800 9.23 4 ,320
210 0 24 . 02 40,1 00 180 0 4 .91 1, 050 200 0 9.90 5 ,060
2200 24. 05 40,200 2400 5 .05 1,320 220 0 10 .43 5 ,680
2300 23 .60 38 ,300 240 0 10.05 5,230
2400 23.60 38 ,300 Jan . 17 J a n . 19

02 00 6.1 1 1,890 050 0 8.99 4 , 080
Dec . 19 0800 5 . 81 1 ,700 1300 7 .40 2,620
0100 23 .06 36,1 00 1200 6 . 01 1 , 820 1900 6 .51 1 , 940
0200 22 . 10 32 ,400 1500 12.23 8,030 240 0 6.20 1, 740
030 0 22 .60 34,300 1600 13 .47 9,930 Jan. 20
040 0 22.1 0 32,400 1700 13.49 9,960 1200 5.45 1 , 280
0800 21 .20 29 ,100 180 0 13.19 9,480 2400 4 . 82 950

( 77 ) 09491000 No r t h Fork White River near McNary , Ar iz .

Location .- -Lat 34°02' 47" , long 109°44'02" , in E~ sec . 31, T .8 N . , R . 25 E. ( u n s u r v e y ed ) , Apache
Cou n ty, Hy dro logic Un it 15060102, in For t Apache Ind ian Reservatio n , on le ft ban k 1 . 9 mi
( 3. 1 km ) d ow n s t r eam f r om Paradise Creek and 7 mi (11 km) so u t h ea s t of McNary.

Drai nag e area. --66 miz ( 171 kmZ ) , approx imate ly .

Ga g e -he ight record. --Dig ita l water-stage r ecor d e r t a p e to 0630 hou r s Dec . 18 . Dat um of g age
is 7,723 ft ( 2 , 354 . 0 rn) Na ti ona l Geodet ic Vertica l Da tum of 1929.

Dis c h a rg e record . - - Stag e - di s c h a r ge re lat ion ex tended above 470 ft 3 / s ( 13 . 3 m3 /s ).

Maxima. - -N ovemb e r 1978 to Ma r c h 1979 : Discharge , 1 , 060 ft 3 / s ( 30 . 0 m3 /s ) 0630 ho u r s
-oec. 18 , gage h ei g h t , 4 .82 ft ( 1 .469 m).

19 45 to Oc t o b e r 1978 : Disch a r g e , 1 , 290 ft3 /s ( 36. 5 m3 /s ) Se pt. 19 , 1946 , gage he ight ,
5 .36 ft ( 1 . 634 rn) , from ratin g c u r v e ex tended a bove 350 ft 3 / s (9.9 m3 / s ) .

(78) 09492400 Eas t For k Whit e River near Fort Apache , Ariz .

Location.- -Lat 33 °49 '20" , lo n g 109°48' 50", in SE '-a s ec .1 6 , T . 5 N., R.24 E. ( u n s u r v e y ed) ,
Apache County , Hydrolog ic Unit 150 60102, in Fort Apache Indian Re s ervation, on le ft ba n k
600 ft ( 180 m ) downstrea m f r om h ig hway br idge , 0. 1 mi ( 0. 2 km ) upstream from Roc k Creek ,
and 10 mi ( 16 km) east of Fo rt Apache .

Drainag e a rea .- - 38 . 8 miz ( 100 . 5 kmZ ) .

I
I
I
I

Gag e -hei g ht r ecord . --C rest s t ag e onl y d urin g f lood period .
( 1, 844 m ), by barometer.

Al t itude of gage is 6 ,050 ft
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(78) 09492400 East Fo rk White River near Fort Ap a c h e , Ar iz . -Cont inued

Discharge r e co r d . --S ta g e - d is c h a r g e re la ti on e x tended above 290 ft 3 /s ( 8 . 21 m3 /s ) .

Maxima . -- Nov ember 1978 to Ma r c h 197 9 : Discha r ge , 751 ft 3 /s ( 21. 3 m3 / s ) De c . 18 , 1978 , g age
~ht , 3 .62 ft ( 1 . 103 m ) from hi g h - wa t e r ma rk in well.

19 57 to Oc to b e r 1978 : Discharge , 758 ft 3 / s ( 21 . 5 m3 / s ), rev ised , Aug . 3 , 1967 , g ag e
hei g ht, 3 . 63 ft ( 1 .1 06 rn) , r evi s ed, in wel l and a bout 5 .0 ft outsi d e .

(79 ) 09494000 White River near Fort Apache , Ari z .

Location .--Lat 33° 44' 11 ", long 110°09'58" , in SE \ sec.32 , T .4~ N . , R .21 E. ( u n s u r v e y e d ), G ila
Cou n ty , Hydrologic Unit 15060102, in Fort Apache Indian Reservation , on r ight bank 2,200 ft
( 670 m ) down stream f r om bridge, 4 .5 mi (7.2 km) upstream from conf luence wi t h Blac k
Riv er , and 11 m i (18 km) west of Fort Apache.

Dra inage a r ea. - - 632 mi2 ( 1 , 637 km2 ) .

Ga g e - he igh t record. - - Dig ita l wa t e r - s t a g e recorder t a p e e xcept 1000 hours Dec. 19 to 1600 h o u rs
De c . 20, wh e n gage- he ight g raph was r ec on s tru cted . Datu m of g ag e is 4,365.99 ft
( 1 , 330 . 754 m ) National Geod e t ic Ve r ti cal Datum of 1929.

Discha r g e r ec o r d . --S tage- d ischa rge r el a t io n extended a b ove 4 ,1 00 ft 3 /s ( 120 m3 /s ) on basi s o f
sl o p e - area meas u remen t s at gag e h ei gh t s 9 .8 a n d 15 .71 ft ( 2 . 80 a nd 4 .788 m ) .

Ma x ima. -- No vember 1978 to Ma r c h 197 9 : Discharge , 14 , 600 ft 3 / s ( 413 m3 /s ) 2130 h o urs
Dec . 18 , gage he ight , 15.71 ft ( 4 . 788 m ) from h ig h - water mar k in well .

1957 to January 19 78: Discharge, 8 , 67 0 ft 3 / s ( 246 m3 / s ) Au g. 12, 1971, from slo p e -are a
mea s u rement of peak flow , gage he ight , 13 .8 ft ( 4 . 21 m ) .

Ga g e he ight , in fee t , an d d ischarge , in cub ic fe e t per s e c on d , at in d icated ti me , 1978

Hour
Gage

he ight
Discharge Hour Gage

he ight Discharge Hou r
Ga g e

he ight
Discharge

12 .25
11 .1 0
11 . 02
10.00
11 . 30
11 . 50
10 . 70
10 .82

9 . 80
7.65
6 .75

Dec . 17
1200
2200
2400

De c. 18
0500
0600
0700
1000
1400
1600
1800
2130
2300

3 .74
3.74
4 .01

4 .76
6 .23
6 .96
9 . 65

13 .97
14.1 9
14. 95
15 . 71
14. 10

126
126
145

458
1 ,570
2,220
5 , 020

11 , 200
11 , 600
12 ,900
14 ,600
11 , 400

Dec. 18-Con .
2400 12 .96

Dec . 19
0100
0300
0400
0500
0600
0630
0800
0900
1200
1800
2400

9 , 51 0

8 ,420
6 ,800
6 , 700
5 , 420
7 ,070
7 ,340
6 ,280
6 ,440
5 , 190
3 ,010
2,280

Dec . 20
0600
12 00
2000
21 00
2400

Dec . 21
1200
1900
2400

Dec . 22
1200
2400

6 .34
6 .04
5.83
6 .09
5 .90

5.08
4 .90
4 .95

4. 45
4 .39

1, 990
1, 790
1, 660
1, 820
1 ,710

1 , 230
1 , 140
1 ,1 60

914
85 1
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( 80 ) 09496500 Ca r r izo C reek near Show Low , Ariz .

Locat ion . - -Lat 33° 59' 09" , lo n g 110 °16 '52", in sec .24 , T .7 N., R.1 9 E. ( u n s u r-v e v ec ) , Gila
County , Hy d r ol ogi c Uni t 15060104 , in Fort Apach e Indian Re s ervation, on r igh t ban k 500 ft
( 152 m ) u p s t r ea m f r om U. S . Hig h wa y 60 , 1 mi ( 2 km ) d owns tream f r om Co r du r oy Cree k ,
23 mi ( 37 km ) southwest of Show Low , a n d 24 mi ( 39 km ) u p s t r eam f r om mo u t h .

Dr a in ag e area . n439 mi2 ( 1 , 137 km2 ) .

Gag e - h ei g ht r ecord . n Fragmen tary record f r om wa t e r -stag e reco r de r an d f lood ma r ks ; r eco rd
estima ted 0900 Dec . 18 to 240 0 Dec. 20 . Datum of gage is 4 , 750 . 53 ft ( 1, 447 . 98 m) Nationa l
Geod e t ic Ve r t ica l Datu m of 1929 .

Discharge r eco r d . - - S tag e - d isc h a r g e relat ion ex tended a bov e 160 ft 3 / s ( 4. 53 m3 / s ) on bas is o f
cu rrent-meter measurements at 4 ,300 and 5,800 ft 3 / s ( 122 a n d 164 m3 / s ) an d s lo pe -a r ea
measurement a t g ag e he ight 12.07 ft ( 3 . 679 m ) . Ab ove 160 ft 3 /s ( 4 . 53 m3 / s ) ra t ing is
s h a ped through measurements by s t e p - b ac kwa t e r anal ys is .

Max ima.--November 1978 to March 1979 : Discharge , 19 , 400 ft 3 / s ( 549 m3 /s ) 1600 hours
Dec. 18 , gage height, 15.1 ft ( 4. 60 m) from f lood ma r k .

1951 to October 1978 : Discharge , about 23, 000 ft 3 / s ( 650 m3 /s ) Dec. 30 , 1965, gage
h e ig h t , 13. 0 ft ( 3 . 96 m), f r om hi g h water in well a t s ite and da t um then in use , fr om rating
c u r v e exte n d ed a bove 2 ,000 ft 3 / s ( 57 m3 /s ) on bas is of s lope-area measurement a t gage
he ig ht , 12 . 08 ft ( 3 . 682 m).

Gag e h e ight , in fee t , and d ischarge , in c u b ic fee t per second , at in di ca ted t ime , 1978

Hou r
Gag e

Discharge Ho u r
Gag e

Discharge Ho u r
Gag e Discharge

h ei ght h ei gh t he ight

Dec . 17 Dec. 18- Con . Dec . 19-Con .
0600 2 . 07 57 0500 7 . 60 4,360 1200 10 . 0 8 , 120
1500 2. 15 69 0900 9 .5 7 ,300 1800 5 .9 2, 450
220 0 2.35 106 1500 13. 4 15 ,000 240 0 4 . 85 1 ,540
2400 3 .00 314 1600 15. 1 19 ,400 Dec . 20

2000 14 .85 18 , 800 0600 4 . 5 1 ,260
Dec. 18 2400 13 . 5 15, 300 1200 4 .2 1 , 050
02 00 5 .46 2, 050 Dec . 19 1800 4 . 0 918
03 00 7 .00 3 ,580 0600 11 . 5 10 , 900 2400 3 .8 765

( 81) 09497500 Sa lt River near Chrysot ile , Ariz.

Locat ion .--Lat 33° 47'53", lo n g 110° 29' 57", in sec . 25 , T .5 N., R .1 7 E. ( u n s u r v eyed ) , Gila
Cou n t y , Hy d r o log ic Un it 15060103 , in San Carlos Indian Reservation , on left ban k 1,200 ft
( 366 m) u pstr ea m f r om U. S . Highway 60 , 5 . 7 mi ( 9. 2 km) northeas t of Chrysotile , 8 mi
( 13 krn) up s t r eam f r om C ibecue Creek , an d 33 mi ( 53 km ) downstream f r om confl u e n ce of
Blac k and Wh ite Rivers.

Dra in ag e a r ea . n 2 , 84 9 mi2 ( 7 , 379 km2 ) .

Dis cha r g e record . n S tage - d is cha r g e r el ation d efin ed b y cu rrent-mete r meas urements .
I
I
I
I
I

Gag e - h ei g h t r ecord . n Dig it a l wate r -stage r eco r d e r ta pe .
( 1 , 022 . 473 m ) Na t io n al Geod et ic Ve rtica l Datum of 1929 .

Datum of gage is 3, 354 . 57 ft
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(81) 09497500 Salt River near C h r ysotile , Ariz .-Con t inued

Maxima . --Novem ber 1978 to Ma r ch 1979 : Discha rge , 70 ,400 ft 3 / s ( 1 , 990 m3 /s ) 1800 ho u r s
----oec. 18, gage he ight , 17 . 35 ft ( 5 , 288 m) .

190 6 to Octob e r 1978 : Dis ch a r g e, 74, 000 ft 3 /s ( 2 , 100 m3 / s ), g ag e he igh t , 18 ft ( 5 . 5 m )
f r om flood ma r ks, f r om rati n g cu rve extended abov e 52 ,000 ft 3 / s ( 1, 500 m3 /s ); occurred pr ior
to 1924 probabl y on J a n . 19 , 1916 .

Gag e h e igh t, in fee t, an d d is cha r g e , in c u b ic fee t p e r s econd , at in d ica t ed t ime , 1978-79

Hour Gag e Discharge Ho u r Gage
Discha rg e Hour Gag e Discha rgehe igh t he igh t height

Dec . 17 Dec. 19-Con. Jan . 17- Con .
0600 2.03 392 1800 11 .49 26 ,300 080 0 5 . 75 4, 780
120 0 2 . 00 375 2200 10 . 73 22,200 1000 7 . 45 9, 150
210 0 2 .02 387 2400 10 . 48 21 , 000 1200 9 .06 14 ,700
220 0 2 .06 410 Dec . 20 1400 9 . 31 15 ,700
2300 2 .88 969 0200 10.21 19 ,700 1600 10 .01 18 ,800
240 0 4 .22 2,370 0600 9. 51 16 ,600 1800 12 .30 30 ,900

Dec . 18 1200 8 .80 13 ,700 2000 12 .76 33 , 700
0400 4 .66 2 ,970 180 0 8 .01 10 ,900 2115 12 . 99 35 , 100
0800 9 . 17 15 ,100 2400 7 .31 8 , 730 2400 12 . 25 30 , 600
1000 10 .49 21,100 Dec . 21
1200 12 .50 32 , 100 0500 7.06 8, 020 J an. 18
1400 14.51 45,700 1500 6 . 35 6,180 0200 12 . 09 29 , 700
1600 16 .09 58 ,500 2400 5 . 89 5,050 060 0 11 .15 24,500
1700 16 . 57 62 , 900 Jan . 15 1200 8 .97 14 , 300
1800 17 .35 70 , 400 2400 2 . 55 727 2400 7 . 59 9 ,570
2300 16 .98 66 , 700 Jan . 16 Jan. 19
2400 16 .78 64,800 1200 3 .41 1,450 120 0 6 . 86 7 ,480

Dec . 19 2400 4. 30 2,470 2400 5 . 67 4 ,640
0800 13 .41 37,800 J a n . 17 Jan . 20
1000 13 . 12 35 ,900 020 0 4 .29 2 ,460 1200 4 . 94 3 ,390
1600 11 . 09 24 ,100 0600 4.66 2,970 2400 4 . 24 2 ,390

( 82) 09497800 Cibecue Creek ne a r Ch r y sotil e , Ariz .

Loca tio n . - -La t 33° 50' 35", lon g 110°33'2 5", in E~ sec . 8 , T . 5 N. , R.17 Eo. ( u n s u r v e y ed ), Gila
Co u n ty , Hy d r o logi c Un it 15060103 , in Fort Apache Indi an Reservat ion , on r igh t ban k 0 .5 mi
( 0 . 8 km) ups tream f r om mouth , an d 7 mi ( 11 km) no rth of Ch r yso ti le.

Dra in age a rea . --295 mi2 (764 km2 ) .

Gage-hei g ht reco rd . --D ig ital wa t e r - s t ag e r ecord e r t a pe exc ept on reces s ion from peak of
Dec. 18 , whi ch wa s estimated . Alt itude of g ag e is 3 ,200 ft ( 975 m ) , f r om to pog ra phic ma p .

Discharge record. --S tag e-d is c h a r g e r el a ti on ex tended a bove 2 ,200 ft 3 / s ( 62 m3 / s ) on bas is of
-s lo p e - a r ea meas u r ements at g age h ei ghts 7 .70, 10 . 50 , and 17 .3 ft ( 2 . 35 , 3 . 20, and 5.27 m) .

Max ima . - - Nov ember 1978 to March 1979 : Discha rge , 7, 740 ft 3 / s ( 219 m3 /s ) 0900 hours Dec . 18,
-gage h e ig h t, 10 .20 ft ( 3 . 109 m).

1959 to Oc tob e r 1978: Disch arge , 22,200 ft 3 / s ( 629 m3 / s ) Sept. 2 , 1977 , gage h ei g h t,
17 _3 ft ( 5 . 27 m) .
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( 82 ) 094 97800 Cibecue Creek near Chrysot ile, Ar iz .-Continued

Gage height , in fee t , and discharge , in cubic fee t per second , at in d ica t ed t ime, 1978-79

Hour Gage
Discharge Hour

Gage
Discharge Hour Gage Dischargeheight height height

Dec . 17 Dec . 19 Jan. 16-Con .
1400 2 .18 38 0600 5.2 1 , 850 1800 3 .86 661
1600 2.26 49 1200 4 .8 1, 360 2400 3 .53 481
1800 3 .01 232 1800 4 .4 1,010
2000 3.59 495 2400 4 .1 789 Jan. 17
2200 3 .77 605 0500 3 .42 430
2400 3 . 73 578 Jan. 16 0900 3.94 708

Dec . 18 0000 2.12 48 1200 5 .20 1 ,800
0200 4 .07 795 0200 2 .19 58 1400 9 .42 6 ,740
0400 5 .18 1 ,770 0400 2 .50 115 1800 7 . 15 3,780
0600 6 .81 3,530 0600 3 .26 356 2200 5 .48 1,970
0800 9 .71 7,100 0700 3 .90 684 2400 5 .08 1,580
0900 10 .20 7 ,740 0800 3.87 667 Jan . 18
1000 9.6 6,960 1000 3 . 70 572 0600 4.50 1 ,060
1200 8 . 6 5 ,690 1200 3.65 541 1200 4 . 14 780
1800 . 6 .9 3 ,640 1400 4 .06 789 1800 3 .87 602
2400 5 .9 2,560 1600 4.07 795 2400 3 .66 481

( 83) 09497850 Canyon Creek near Glo be, Ariz .

Location . -- Lat 33°49'47" , long 110°39'50" , in sec.17 , T .6 N., R.16 E. ( u n s u rveyed) , Gila
Co unty , Hydrologi c Un it 15060103 , on left bank 1 .9 mi ( 3 . 1 km ) upstream from mouth, 10 mi
(1 6 km ) northwest of Seneca , and 31 mi ( 50 km ) north of Globe.

Drainage area .--316 mi2 ( 818 km2 ) .

Gage-height r eco r d . -- Dig it a l water -stage recorder ta pe f r om recorder driven b y manometer .
Altitude of gage is 3,080 ft ( 940 m) , from topographic map. Record affected by drawdown
from 0900 hours to 1800 hours Dec . 18.

Discharge record .--Stage-disc harge relation extended above 4,200 ft3 /s ( 119 m3 /s ) on basis of
s lop e - a r ea meas urement at 18 . 8 ft ( 5 . 73 rn) , outside .s t ag e . Dis charge estimated d uring
period of drawdown.

I
Maxima . --November 1978 to March 1979:
~ hours Dec . 18 , gage height, 19 .4

1975 to Oc t o be r 1978 : Dis charge,
18. 8 ft ( 5 . 73 m ) , f r om f lood ma r k .

Discharge , 22 ,700 ft 3 /s ( 643 m3 /s ) ( r e v is ed) about
ft ( 5. 913 rn) from f lood ma r k .
21,100 ft 3 /s ( 598 m3 /s ) Mar . 1 , 1978, gage h e ig h t ,

I
I
I
I
I
I

Gage he ight , in feet , and discharge , in cubic feet p e r second , at indicated t ime, 1978

Hour Gage
Discharge Hour

Gage
Discharge Hour

Gage
Discharge

height height height

Dec . 17 Dec. 18- Con. Dec . 20- Con .
1000 2 .90 40 0400 10 . 55 5 ,440 0300 6.20 1 ,220
1800 3 . 06 60 0500 12 . 32 7 , 920 0400 6 .36 1 ,320
1900 3 .1 2 69 0600 13 . 56 9 , 950 0600 6 .07 1 ,130
2000 3 .59 156 0900 19 . 4 22 , 700 0700 6 .1 3 1 ,170
210 0 4 . 37 300 1200 19 , 000 1200 5. 79 952



I I

114

( 83 ) 09497850 Can yon Creek n ear Globe, Ar iz .-Con ti n u ed

Gag e he ight , in feet , an d discharge , in c u bi c fee t per seco nd , at in di ca t ed ti me, 1977

Hour Gage Discharge Hour
Ga g e

Dis cha rge Ho u r
Gag e

Discha r g e
heig ht h e ight h eigh t

Dec. 17-Con . Dec . 18-Con . Dec . 2D-Con .
2200 6 . 25 1 ,250 1500 14 ,000 240 0 5.36 728
230 0 7 . 81 2 , 480 1800 13 .88 10 ,500 Dec . 21
2330 9 . 50 4 ,180 2000 12 .93 8,890 1200 4 .95 531
240 0 8.83 3,-12 0 2200 11 .48 6 ,680 240 0 4.74 404

Dec . 18 2400 10 .23 5 ,040 Dec. 22
010 0 9 .49 4,1 70 Dec . 20 1200 4.59 345
020 0 9 .32 3,990 0100 6 .61 1 , 490 240 0 4 .38 298

( 84 ) 09 497980 Cherry Creek n ea r Glo b e, Ari z.

Locatio n . - - La t 33°49 ' 40", lo ng 110°5 1'20" , in SW!a s ec.30 , T .6 N. , R.1 5 E. ( u n s u r v eyed ), Gi la
Cou n ty , Hy d r o logi c Uni t 15060103, in To n t o Na t io n al Forest , on left ban k 0 .2 mi ( 0 . 3 km )
u pstrea m f r om Devi ls Cha s m, 13 mi ( 21 km ) u p s t r ea m f r om mou th, a n d 30 mi ( 48 km ) north
of Globe . .

Dra inag e a r ea . --200 mi2 ( 518 km 2 ) .

Gage-he ight .r eco r d . - -Cres t s t ag e o n ly dur ing flood per iods . Reco r di n g s tat ion d es t r oyed b y
fl ood of J a n . 17 , 1979. Alti t u d e of gage is 3,200 ft ( 980 m ) , f r om to pog r a p hi c map.

Maxima.--November 1978 to March 1979 : Discharge , 15 ,700 ft 3 / s ( 445 m3/s ) J a n. 17 , f rom
-sTOPe- area measurement of peak flow , gage he ight, 15 . 2 ft ( 4 . 63 m ) f r om prof ile past gage

si te.
1965 to Oc t ob e r 1978: Discharge , 8 , 300 ft 3 / s (235 m3 / s ) Oct. 19 , 1972, g ag e he ight ,

14 . 0 ft ( 4 . 27 rn) , f r om f1 ood ma r ks, f r om ra t ing curve ex t e n d ed above 330 ft3 / s ( 9. 35 m3 /s )
on basi s of s lope- area measu rements a t g ag e h e ights 5.85, 6 .70, 8.70 an d 12 .3 ft ( 1. 783 ,
2.042 , 2 . 652, a n d 3. 75 m ) .

( 85 ) 09498500 Salt River nea r Rooseve lt , Ariz .

Locat ion.--Lat 33° 37'10 " , lo ng 110 °55 '15" , in SE 1:;NE1:; sec . 9 , T .3 N., R .14 E. ( u n s u r v e y ed ) , Gila
Cou n ty, Hydrologic Un it 15060103 , in Tonto Nat ional Forest on left ban k 100 ft ( 30 m )
downstream from S t a t e Highway 288 , 0 .3 mi ( 0 . 5 km ) d ownstream f r om Pinal Creek , 14 mi
( 23 km ) east of vi llag e of Roosevelt , and 17 mi ( 27 km ) upstream from Roosevelt Dam .

Dra in age area .--4 , 306 mi2 ( 11 , 153 km 2 ) .

Gage- hei g ht r ecord . --Water- stage recorder g r aph . Datum of gage is 2 ,177 . 14 ft ( 663 . 592 m )
Nation al Geod eti c Verti cal Datum of 1929 .

Disc h arge r eco r d . --S tage-d ischarge r el a ti o n def ined b y current - me t er measu reme nts.

Maxi ma . - -November 1978 to Ma r ch 197 9: Discha r ge , 95,800 ft 3 / s ( 2 , 710 m3 /s ) 0130 ho u rs
Dec . 19 , gage he ig h t, 29 .35 ft ( 8 . 946 m ) .

1906 to Oc to b e r 1978: Discharge , 117 ,000 ft 3 / s ( 3, 310 m3 /s ) Mar . 14 , 194 1 fro m ra t ing
c u rve extended a bov e 55 ,000 ft 3 / s ( 1 , 600 m3 / s ) on bas is of v el oc it y -a rea stu d ie s an d
f loa t - a r ea measurements at 66 ,000 ft 3 /s ( 1 , 870 m3 / s ) a n d 102 , 000 ft 3 /s (2,890 m3 / s ) . Gage
heig h t , 25.8 ft (7 . 86 rn) Dec . 23, 1965 .
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( 85 ) 09498500 Sa lt River near Roo seve lt , Ari z . -Con t inu ed

Gage height, in feet , and d ischarge , in cub ic fee t per second , at in di ca t ed time , 1978- 79

Hour Gag e
Discharge Hour

Gag e
Discharge Hou r

Gag e Dis cha rge
he ight he ight hei g h t

Dec . 17 Dec . 21 J a n . 17- C on .
240 0 10 . 40 3 , 470 0600 14 .1 5 10,800 2100 21 .40 41 , 700

Dec . 18 120 0 13 . 50 9 , 080 2400 22 .20 46 ,1 00
0200 11. 21 5, 120 1800 13 .1 2 8,070
033 0 13 . 74 11 , 400 2400 12.73 7, 070 J a n . 18
0500 15 . 58 16,700 0100 . 22 . 40 47 ,000
073 0 18 .24 26, 600 Jan . 15 0500 20. 65 37 , 80 0
0900 20 . 07 34,900 2400 8. 56 908 1300 18. 00 25 ,600
1000 21 . 34 41,400 Jan . 16 1700 16 . 00 18 , 100
1200 24 . 20 58, 100 0800 8.53 820 2000 15 .30 15 , 800
1700 28. 25 87, 000 1200 8 . 65 908 2400 14 .50 13 , 400
2100 29 . 08 93 ,600 1400 9.00 1, 260 Ja n . 19
2230 29.20 94 , 600 1500 10 . 15 2 ,730 0400 14 .0 0 11 ,900
2400 29.05 93 , 400 1600 10.68 3 ,580 0730 13 . 60 10 , 800

Dec. 19 220 0 11 .06 4 ,330 1030 14 . 00 11 ,900
0130 29 . 35 95,800 240 0 11 . 80 6 , 040 1130 14 . 10 12 ,200
0600 27 .80 83,200 1230 14 . 00 11 , 900
1200 24 . 98 62 , 200 J a n . 17 1600 13.25 9, 840
1800 22 . 24 44,700 0600 11 . 50 5 ,400 2400 12 . 43 7, 580
2400 19 . 74 31 , 800 0830 12 . 00 6 ,500

Dec . 20 1030 13 .50 10,500 J an. 20
0600 17 . 83 23,400 1200 15 .80 17 , 400 0200 12 . 37 7 , 530
1200 16 .24 17,400 1400 18 .80 29 , 000 0700 11.97 6 ,550
1800 15.18 14 ,000 1500 20 .90 39,100 1500 11 .45 5 , 460
2400 14.44 11,700 1700 22.70 48, 900 2200 11 .00 4 ,470

( 86) 09498508 Up pe r Par ker Creek Watershed near Roosevel t, Ariz .
( U . S . Forest Service station )

Locat ion .-- Lat 33°47'50" , long 110°57'35" , in NE\NW\ sec. 7 , T . 5 N. , R . 14 E. , Gila County ,
Hyd rolog ic Un it 15060103, Tonto National Forest , 1 . 5 mi ( 2 . 41 km) upstream fr om conf luence
with Pocket Creek, and · 12 mi .( 19 km ) northeast of Rooseve lt.I

I
Drainage area .--l .09 miz ( 2 . 82 km Z ) .

Gage-height record . --Water-stage recorder tape and chart.
( 1, 658 m).

Altitude of gage is 5 ,440 ft

I
I
I
I
I
I

Discharge reco r d . --Stage-d ischarge r el a ti o n for 90° v - not c h a nd C ippolett i we irs defined b y
model s tud ies fu r n is h ed b y U. S. Forest Service , Roc ky Mo u n t ai n Forest and Range
Experimen t Stat ion .

Ma x ima. - -N o v e mb e r 1978 to Ma r c h 1979: Discha rge , 64 ft 3 /s ( 1 . 81 m3 /s ) 10 45 hou r s J a n . 17,
---gage h e ight , 3.63 ft ( 1 . 106 m) .

1934 to Oc t o b e r 1978: Discharge , 270 ft 3 / s (7 . 65 m3 / s ) Dec. 23 , 1945 , gage h e ig ht
5 . 91 ft ( 1. 801 m).

Remar ks . --Data fo r o t he r small resea rch wa tersheds in t hi s area are available from the
ex per iment s t a ti o n .
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( 86 ) 09498508 Up p e r Par ker C reek Watershed near Roo sev elt , Ari z . -Conti nu ed

Gage h ei g h t , in feet , a n d d ischarge , in c u bi c fee t per seco n d, at in d ica t ed ti me, 197 8-79

Hour
Gage

Discharge Hour
Gag e

Discharge Ho u r
Gag e Discharge

he ight height he ight

Dec. 17 Dec. 19 J a n . 17-Con .
0915 0 . 72 1 . 1 053 0 2.54 26 0630 2. 62 28
1200 1. 32 5. 1 0930 1 . 86 12 082 0 3 .23 48
1400 2 .38 22 1400 1.43 6 . 2 104 5 3 . 63 64
1825 3 .1 5 45 2400 1.32 5 . 1 1600 2 .82 34
2100 3 . 36 53 2030 2 . 42 33
220 0 3 . 00 40 Dec. 20 2400 2 .18 19
240 0 2 . 83 34 1200 1 . 42 6 . 1 Jan. 18

2400 1.28 4 . 7 1000 1 .76 10
Dec . 18 J an . 15 2400 1. 53 7 . 4
02 00 3 .44 56 2400 . 67 .9 J a n. 19
0245 3 . 45 56 J a n . 16 2400 1 . 28 4 . 7
03 30 3 .30 50 1800 1. 02 2.7 J an. 20
1000 2 .84 35 2400 1. 36 5.5 1000 1. 20 4 .0
14 40 3 .03 41 J a n . 17 1500 1. 21 4. 1
2400 2 . 71 31 0300 1. 97 14 2400 1 .18 3.9

( 87 ) 09498550 Workma n Creek near Roosevelt , Ar iz.
( U .S . Forest Service station )

Loca ti on .- - La t 33°49' , lo n g 110°56', in SW\ sec .33, T.6 N. , R . 14 E. , Gila County , Hy d r o logi c
Un it 150 601 03, 16 mi ( 26 km) no r t h eas t o f Roosevel t .

Drainage area .- -l.70 mi2 ( 4 . 40 km 2 ) .

Gage-height record. --Wate r -s tage recorder .
topographic map.

Alt itude of gage is 6 ,600 ft ( 2 , 012 m) , from

Discharge r eco r d . --Stage-discharge relation defined by model stud ies fo r Ci p pol e t ti weir.
Discharges fu r ni s h ed b y U . S . Forest Servic e , Rocky Mounta in Forest and Range Exper imen t
Statio n .

Discharge , 204 ft 3 / s ( 5. 78 m3 /s ) 1400 ho u r s Dec . 18,Maxima . --November 1978 to March 1979 :
--gage height , 5.78 ft ( 1. 762 rn) ,

1938 to Octo b e r 1978: Dis charge , 289 ft 3 /s
6 .64 ft ( 2 . 023 m ) .

( 8 . 184 m3 /s ) Oct. 19 , 1972, gage he ight ,

Remarks . - - Da t a fo r other small research watersheds in th is area are availab le f r om t he
exper iment s tation.

Gage hei g h t , in fee t, and discharge , in cub ic fee t per second , at in d ic a t ed t ime , 197 8-79

Hou r
Gag e Discharge Hou r

Ga ge
Disch a r g e Hour

Gage
Discharge

height height height

Dec . 17 Dec . 18- Con . Dec. 20-Con.
0345 0 . 56 0.6 1110 5 . 15 154 1200 1. 45 6 .4
0800 . 64 .8 1230 5 .40 172 2400 1 . 17 3 . 8
1025 . 88 1.9 1300 . 5.41 174 J a n . 16
1215 . 95 2 .3 1400 5 . 78 204 2100 . 65 . 9
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( 87 ) 09498550 Workman Creek nea r Roosevelt , Ariz .-Conti n u ed

Gag e he ig ht , in fee t , a n d d is cha rge , in cu bi c fee t per secon d , at in d ic a t ed t ime , 1978 - 79

Ho u r Gag e Discharge Ho u r
Gag e

Discharge Hou r
Gag e Discharg ehe ig h t h ei g h t h ei g h t

Dec. 17-Con . Dec . 18- Con . J a n . 16-Con .
1500 1. 51 8 . 3 1525 5 . 09 148 2400 . 91 2 .0
1655 2.1 3 17 1635 4 .51 110 J a n . 17
1815 2 . 51 28 1715 4 .24 94 03 00 . 99 2 .5
19 45 2 .93 37 1730 4.33 99 07 00 1.90 13
2000 3 .28 50 2030 3. 65 55 0825 2. 63 28
2140 3 .55 50 2115 3 .68 66 090 5 3 .31 51
2230 3 . 53 59 2325 3. 24 48 1015 4 . 06 85
2400 3 . 45 56 2400 3 .34 52 1100 4 . 21 93

Dec . 19 1300 3 .70 67
Dec . 18 0100 3 .65 65 1600 3 .31 51
0100 3 .55 65 0300 4 .34 100 1900 2 .94 38
0150 4 .89 134 0400 3.97 80 2230 2 .63 28
0230 5 . 09 148 0440 3 . 80 71 2400 2.48 24
0320 5 .36 169 051 0 3 .'84 73 Ja n . 18
0415 5 . 26 161 0900 3 . 21 47 0425 2 .18 18 .0
050 0 5 . 24 159 1200 2 .77 33 0900 1 . 95 13
0535 5 . 04 145 1700 2 .39 22 1600 1 . 70 9 . 6
0625 5 . 21 158 2400 1 . 97 14 2400 1. 51 7 . 1
0700 5 .05 146 Ja n . 19
0835 4 . 66 119 Dec . 20 091 0 1. 38 5 .6
092 0 4 .66 119 0400 1. 76 10 240 0 1 .21 4.0

( 88) 09498 870 Rye Creek near Gisela , Ar iz.

Locat ion . --Lat 34 °0 1'57" , lon g 111°17'26", in SW!:o sec .1 3 , T . 8 N., R .10 E. , Gila County ,
Hy d r o logi c Un it 15060105 , in Tonto National Forest, on right bank, 0.5 mi ( 0. 8 km) upstream
f r om mouth, 0 .8 mi ( 1 . 3 km ) downstream fr om county road , and 4 . 8 mi ( 7 . 7 km ) south of
Gisela .

Drainage area.--1 22 mi2 ( 316 km 2 ) .

Gage-heigh t record. - -Water-stage recorder graph in Decem b e r ; crest stage onl y in J a n u a r y .
Altitude of gage is 2,730 ft ( 832 m) f r om topograp hic ma p .

Discharge r eco r d . --Stage-d ischarge r e la ti o n extended above 1 ,100 ft 3 / s ( 31 m3 / s ) on bas is o f
s lope-area mea s u r eme n t s at gage heights 9 .0 and 14 . 1 ft ( 2 . 74 and 4 .30 m ) , present d a t u m .

Max ima . - -No v emb e r 1978 to Ma r c h 1979 : Discharge , 5 , 230 ft 3 / s ( 148 m3 /s ) J a n . 17 , g age
~ht , 6 . 15 ft (1 . 875 m) fr om h ig h - wa t e r ma rk in g ag e we ll.

1963 to Oc t ob e r 1978: Discharge , 44,400 ft 3 / s ( 1, 260 m3 /s ) Se p t. 5 , 1970, gage he ight ,
14 . 1 ft ( 4. 30 m) in g ag e we ll a n d 18 .7 ft ( 5 . 70 m) f r om prof ile p ast gag e .
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( 88) 09498870 Rye Creek nea r Gis el a, Ar iz .-Con ti n u ed

Gag e he igh t , in fe e t , and d is c h a r g e , in c u b ic fee t pe r s econ d , at indi ca t ed t ime, 1978

Ho u r
Gag e

Discharge Hour
Gage

Discharge Hou r
Gag e

Discha rg e
he igh t h e ig h t h e ight

Dec . 17 Dec . 18-Con . Dec . 19-Con .
2000 0 . 61 6 . 0 1100 4 .90 3,270 1030 3 .01 1,1 80
2000? . 80 55 1400 4 . 85 3,200 1200 2 . 96 1,1 50
2030 . 93 110 1500 4 . 95 3,340 1800 2 .56 864
213 0 1 .31 128 1700 4 . 50 2,750 2400 2 .28 69 2
220 0 2 .1 8 675 2000 3 .70 1, 860
2400 3 . 06 1 , 280 2200 3 . 40 1, 570 Dec . 20

Dec. 18 2400 3 . 52 1 ,680 1200 1. 77 433
02 00 4. 90 3 , 270 Dec. 19 1800 1 .58 354
03 00 4 . 75 3 ,070 0230 3 .95 2, 04 0 2400 1 . 44 301
0400 5 . 25 3 ,770 03 00 3 . 65 1 , 740 Dec . 21
0600 4 . 80 3, 140 0830 3 .1 1 1 ,260 1200 1 .1 7 207
0900 4 .80 3, 140 0930 3 .1 0 1 ,260 2400 1 . 02 159

( 89) 094 98 900 Gold Cree k near Pa yson , Ar iz.
( Dis con t in u ed crest- stage s t a ti on )

Location. - -L a t 33°00 '10", lon g 111°21' 30", in swl;; s ec .29, T .8 N . , R . l0 E. , Gila Cou nty ,
Hy d r o logi c Un it 15060105, on left bank at S tate Highwa y 87 , 16 mi ( 26 km) south of Payson .

Dra in ag e area.--6 . 44 mi2 ( 16 . 7 km2 ) .

Gag e- h ei g h t record . --C res t stag e on ly . Datum of gage is 3 , 470 . 58 ft ( 1 , 057 . 833 rn) Na t io n a l
Geod e t ic Ve r t ica l Datum of 1929 .

Dis cha r g e r eco rd . --Stage- d ischarge rela t ion d ef in ed b y comp u t a t ion s of d ischa r g e t h r o u g h
c u lv e r t.

Max ima . - -N ovember 1978 to March 1979·: Discharge , 1, 120 ft 3 / s ( 31 . 7 m3 / s ) Dec . 18 or
~. 17, gage height , 6 . 72 ft ( 2 . 048 m) .

1963 to October 1978 : Discharge, 2, 800 ft 3 /s (79. 3. m3 /s ) , gage he ight 11. 94 ft ( 3 . 639 m )
f r om p r of ile of fl ood ma r ks .

( 90) 09499000 To nto C reek above Gu n C r ee k, near Roosevelt , Ar iz .

Locat ion .- -Lat 33°58'48" , long 111°1 8' 10" , in SWl;;NE'a sec. 2 , T .7 N. , R .l0 E. , Gila County ,
Hy d r o log ic Un it 15060105, in T on t o Nationa l Fo res t , on left ban k 600 ft ( 183 rn) upstream
fr om Gu n Creek , 17 mi ( 27 krn) u pstream from hi g h- wa t e r lin e of Roosevel t La ke , and 24 mi
( 39 km) no r t hw e s t o f Roos e v e lt .

Dra in ag e area.--675 mi2 ( 1, 750 km2 ) .

Ga g e -hei g h t r ecor d. - - Wa t e r - stag e r eco r d e r graph . Datum of g ag e is 2 , 523.1 4 ft ( 769 . 053 m )
Natio n al Geod e ti c Ve r ti ca l Datum of 1929 .

Dis charge record. --S tage-d ischarge rela t ion def ined b y cu rrent -m e t e r measu r emen ts .
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Gag e heigh t, in fee t, and d ischarge , in c u b ic fee t per second , a t in di cated ti me , 1978-79

( 90 ) 09499000 To n to C reek a bove Gun Creek, near Roosevel t, Ariz . -Contin u ed

Dra in ag e a rea. --0 .13 mi2 ( 0 . 34 km2 ) .

Gag e -hei g ht r eco r d. --Water -stage r eco r d e r ta p e. Alti t ud e of gage is 3, 695 ft ( 1 , 126 m ) from
topog ra phic ma p.

8 ,1 00
6 , 100
5 ,650
4 ,200
4 , 58 0
4 ,200

4,980
10,500
18, 600
37,600
49 , 100
61 ,400
55 , 100
49 ,700
43,200
34 , 90 0
29 , 200
24,200
16,800
14, 300
13,500
11,600
10, 500

Discha r ge

7 .25
6 .65
6 .50
6 . 10
6 . 20 ·
6.10

6 . 4
8 .0

10 .0
14 .0
16 .0
17 . 0
16.9
16 .1
15.0
13 .5
12 .3
11 . 2

9 .5
8 . 9
8 . 7
8 . 2
7.9

Gag e
h ei g htHour

J a n. 17-Con .
0400
0600
0700
0 900
1000
1100
1200
1300
1400
1500
1600
1800
2000
2100
2200
2300
2400

J a n . 18
0500
1200
1500
1700
1900
2400

144

868
724

3 , 280
2,810
2,240
1 , 920

1 ,600
1 ,230
1,11 0

155
212
400

1, 200
2,610
4, 100
7 ,530
5 .. 830

5 ,250

Discharge

4.45
4. 25

5 . 10
4 . 80
4.68

3 .17

6. 5

3 . 20
3 .34
3 .66
4.50
5 . 35
6 .05
7 . 2
6. 7

6. 10
5 . 85
5 . 53
5 .33

Gage
hei g ht

Hou r

Dec . 20
0400
080 0
1600
2400

Dec . 21
0800
1600
2400

Dec. 22
1200
2400

J an. 15
2400

Jan . 16
0600
1100
1400
1500
1600
1900
2100
2400

Jan . 17·
02 00

55

59
79

141
770

2,300

4,710
11 ,900
18,800
26 ,800
38 , 700
35,400
33,900
36 ,000
21 , 800
15,600

11 , 000
11 ,000

6 ,600
4,040

Discharge

( 91 ) 09500100 T h r ee Bar D Watershed near Roosevelt , Ar iz .
( U . S. Fo rest Se r vice stati on )

8 .80
8.80
7 . 55
6 .50

3 .52
3 . 6 1
3 .80
4 .80
5 . 90

3 .50

7.00
9 . 00

10.45
12 . 00
14.20
13 . 70
13 . 40
13.80
11. 00
9.80

Gage
he ight

Dec . 16
2400

Dec. 17
0600
14 00
2000
2200
2400

Ho u r

Locat ion . --Lat 33 ° 42'55" , lo ng 111°18'15", in S E1:!S E1:! sec.3 , T.4 N., R .l0 E. , Gila Co u n ty ,
Hydrolog ic Un it 15060105, 1 mi ( 1 . 6 km) upstream f r om con fluence of Roc k C r ee k and Fox
Gu lch , an d 11 mi ( 18 km ) north we s t of Roosevelt.

Max ima .- -Novem ber 1978 to March 1979 : Discharge , 61 ,400 ft 3 / s ( 1, 580 m3 /s ) , r e vi s ed, 1100
-----;:;OUrs Jan. 17, gage he ig ht , 17 .0 ft ( 5. 18 rn) , from high-water mark in gage we ll .

19 40 to Oc t ob e r 1978: Disch a r g e , 57 , 200 ft 3 /s ( 1 , 620 m3 /s ) , rev ised , Mar . 2 , 1978 , gage
h ei g h t , 16. 5 ft ( 5 . 029 rn) , f r om rating curve e x t e nd ed a bove 27 ,000 ft 3 / s ( 765 m3 /s ) on
bas is of sl o pe - a r ea measurement of pea k f low .

Pe ak of J a n u a r y 1979 is p robab ly t h e hi ghes t s in ce at leas t 1905 .

Dec. 18
01 00
0200
0400
0600
0900
1200
1600
2000
2200
2400

Dec . 19
0200
0900
1600
2400

Dis charg e record. --S tage-d is charge relat ion fo r 90° v - no t c h weir defined b y model s t u di es.
Discharge fu r n is h ed b y U . S . Forest Serv ice , Roc ky Mo u n t a in Forest and Range Exper iment
S tat ion.
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( 91) 0950 0100 Three Ba r D Water shed near Roosevelt , Ar iz . - Con t in u ed

Maxima . - -November 1978 to March 1979: Discharge , 3 . 7 ft 3 / s ( 0 . 105 m3 /s ) 0035 hours Dec . 18 ,
-gage height , 1 . 16 ft ( 0. 354 m) .

1963 to Oc t ob e r 1978 : Dis c harge , 99 ft 3 / s ( 2 . 80 m3 /s ) Jul y 26 , 1964 .

Remarks . - - Data for other sma ll research wa t ers h ed s in the area are available from t h e
experiment stat ion .

Gage he ight, in fee t , and discharge, in cubic feet pe r second, at in d ica t ed t ime , 197 8-79

Hour
Gag e

Discharge Hou r
Gage

Discha rge Hour
Gage Discharge

h e ig h t h e igh t height

Dec . 16 Dec . 18-Con. Jan . 17
2400 0 . 15 0 . 02 0515 0.95 2 . 25 0600 0. 94 2 . 15

Dec . 17 0645 . 89 1 .8 8 0655 1 . 07 3 . 03
0605 . 15 . 02 0835 1.04 2 . 82 0720 . 96 2 . 28
1000 . 26 .09 1215 1 . 11 3 . 30 0745 1 . 09 3 . 14
1200 . 43 . 32 1355 1 . 07 3 .00 0805 1.05 2.86
1400 . 53 .51 1805 . 81 1. 50 0820 1 .13 3 . 44
1535 . 67 . 94 2100 . 78 1 . 34 09 00 1 .04 2 .84
1740 . 92 2 .05 2400 .72 1. 12 1200 . 84 1 . 62
1810 . 87 1 . 80 1800 . 70 1. 03
1850 1.06 2 . 95 Dec . 19 2400 . 65 . 87
1905 1. 08 3.06 0130 . 84 1 .63 J a n . 18
2020 . 91 2 .03 1205 . 70 1. 05 0205 . 77 1 . 33
2200 . 88 1. 86 2400 . 55 .58 050 0 . 65 . 88
2350 . 70 1.06 0700 . 69 1. 00
2400 .74 1 .19 Dec . 20 080 0 . 67 . 95

Dec . 18 2400 . 45 . 34 1025 . 69 1 .02
003 0 1 .04 2 . 84 Ja n . 15 1805 . 64 . 83
0035 1 .16 3.71 2400 . 30 . 13 2050 . 76 1 . 30
012 5 . 92 2 . 08 Jan . 16 2400 . 68 .99
0145 . 99 2 .46 040 5 . 36 . 20 Ja n . 19
02 20 . 97 2 .35 1200 .49 . 42 1200 . 61 . 75
0305 1 .1 3 3 . 45 2400 .58 . 64 2400 . 59 .6 8

( 92) 09500500 Salt River at Roosevelt , Ar iz .
( Fo r me r gag ing station )

Loca t ion . - - La t 33° 40 '30" , long 111°09' 30", in s ec .20 , T . 4 N . , R . 12 E. ( u n s u r v eyed) , Gila
Co u n t y , Hyd rologic Un it 15060103, at Rooseve lt Dam , a bout 0 . 5 mi ( 0 . 8 km ) down s tream f r om
To nto C r ee k , and 1 mi ( 1 . 6 km ) west of Roosevelt.

Dr ai nage a r ea . --5 , 824 mi2 ( 15 , 100 km2 ) .

Disch arg e r eco r d . - -Computed by U. S . Ar my Corps of Engineers , Los An g e le s District on b asi s
of change in co n t e n t s of and outfl ow from Roosevelt Lake .

Ma x ima . --Novem ber to March
----oec. 18 .

188 8 to Oc t o b e r 1978 :
Ma r . 1 , 197 8 ; co mp u t ed on

1979: Discharge , 152 , 000 ft 3 / s ( 4 , 300 m3 / s ) about 2200 hours

Discharge , known to be about 155, 000 ft 3 / s ( 4 , 390 m3 / s )
t h e bas is of flood - r o u t in g studies .

I I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

121

( 92 ) 09500 500 Salt Rive r a t Roosevelt , Ari z .-Con t in ued

Gag e hei g h t, in fee t, and di s c h a r g e, in cubic feet pe r s eco n d, at in d ica t ed ti me, 1978

Hour
Gag e

Discharge Hou r
Gag e

Discharg e Hour Gage Dis c ha rg e
h eigh t he ight h e ig ht

Dec . 17 Dec. 18- Con . Dec. 19-Con.
04 00 1 , 000 1600 114 , 000 2400 50 ,300
0800 1, 000 1800 131, 000 Dec . 20
1200 1, 000 2000 142 , 000 0600 40, 000
1600 1, 000 2200 152, 000 1200 33 , 000
2000 2 ,200 2400 142 , 500 1800 28,000
2400 18, 000 Dec . 19 2400 24 ,000

0400 126,000 Dec . 21
Dec . 18 0800 111 , 000 0600 20 ,800
04 00 42 ,000 1200 93 ,300 120 0 18 , 000
0800 69 , 50 0 1600 76 ,1 00 1800 15, 200
1200 96 , 500 2000 61 ,200 2400 13 , 100

( 93) 09501 000 Re s e r v o ir s ys t e m on Salt River at and below Roosevelt Dam , Ar iz .

Loc at ion. -- T h is sys t em comp r is e s fo u r s t o rag e r es e r voirs c rea t ed b y fo u r s e p a r ate dams on Sal t
Rive r : Roosevelt Lake , fo r med b y Roosevelt Da m, in sec . 20 , T . 4 N . , R . 12 E.
( u n s u r v e y ed ) , Apac h e Lake, fo r med by Horse Mesa Dam , 17 mi ( 27 km ) downst r eam f r om
Roosevel t Dam; Ca nyon La ke , fo r med b y Mormon Flat Dam , 27 mi ( 43 km ) down stream fr om
Rooseve lt Dam ; a n d Sag u a r o Lake, for med b y Stewart Mou ntai n Dam, 37 mi ( 60 km )
d ownstrea m from Roo sevelt Dam . Hy d r ologi c Un it 1506010 6 .

Drainage area.--6,211 mi2 (1 6, 086 km 2 ) , at Stewart Mountain Dam .

Gag e -hei g ht r ecord . -- Non reco rd ing g ag es r ead a t in t e r v a ls v a r yi ng f r om o n c e d ai ly at 0800
ho u rs during per iods of low inf low t o hou rly d uring per iods of h ig h in fl ow .

Coo p eration .-- Reco r d s fu r ni s h ed b y Salt Riv er Vall ey Wate r Us e r s ' Association .

Ma xi ma. --November 1978 to March 197 9 : Comb ined con t e nts, 1 , 710 , 000 acre - ft
( 2 , 110 hm 3 ) 0300 hours to 0900 hours Mar . 29.

191 0 to J a n ua r y 1978: Comb in ed con t e nts , 1 , 764 ,000 acre- ft ( 2,1 80 hm3 )

Ma y 22 , 1941 .

Re ma r ks . --Total capacity o f the four reservo irs to top of s p illway gates is
1 , 755, 000 ac r e -ft ( 2 , 160 h m3 ) , div id ed as fo llows: Roosevelt La ke , 1 , 382 ,000 acre - ft
( 1 , 700 hm 3 ) ; Apache La ke , 245, 000 ac r e -ft ( 302 hm 3 ) ; Ca nyon La ke , 58, 000 acr e- ft
(71 . 5 hm 3 ) ; and Saguaro Lake , 70 , 000 ac re- ft ( 86 . 3 hm 3 ) . De ad s torag e negl ig ib le . Dams
fo r ming t h es e r eserv o irs were comp le t ed as fo llows : Roosevelt , 191 1 ( e n la r g ed 1924 ); Horse
Mes a, 192 7 ; Mo r mo n Fla t, 192 6 ; and S t e wa r t Mo u n t ai n, 1930 . S in ce 1910 , s p ill ov e r
Roosevelt Dam because of ca p aci ty or near-capacity storage h as occurred in 1915, 191 6,
1917 , 1920 , 19 41 , 1965 , 1966, 1968, 1973, 1979 , an d 198 0 wa t e r yea rs. Reservo ir con t e n ts
reached 1 , 748, 000 acre - ft in May 197 9.
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( 94) Fish Creek a bove Lewis a n d Pranty Cree k , near To r ti lla Flat , Ar iz .
( Mis c e lla n eo u s si te )

Location . - -L a t 33 °31' , lo n g 111°18'30", ( u n s u r v e y ed) , Mar icopa County , Hy d r o log ic Unit
15060106 , a bout 4 mi ( 6 . 4 km ) southeast of Ho rse Mesa Dam , an d 4 mi ( 6 . 4 km) n o rth east o f
To rtill a Flat.

Dra in ag e a r ea. --32.2 mi2 ( 83 . 4 km 2 ) .

Ma x ima . --November 1978 to Ma rch 1979:
-siQPe-area meas u reme n t of pea k f lo w .

Disch arge , 2,650 ft 3 / s ( 75 . 0 m3 /s ) Dec . 18 , from

Re ma rks. --Tributary to Sal t River downstream fr om Horse Mes a Dam .

( 95) Lewis and Pranty C reek near To r t illa Fla t , Ariz.
( Miscellaneous s ite )

Location . - - Lat 33°32' 22" , long 11 1°16 '13" , in Ma ri co pa Coun t y , Hy drol ogi c Unit 15060106, 150 ft
( 46 m) downstream fr om Ar izona Highway Depart ment mai nte n a n ce ya r d , 2 .4 mi ( 6 . 3 km )
a bov e mouth and 4 mi ( 6 . 4 km) northeast o f Tortill a Flat.

Drai n ag e area.-- 13 .4 mi2 ( 34 . 7 km2 ) .

Maxi ma. - - No v emb e r 1978 to Ma r c h 197 9: Dis c ha rge , 1 ,21 0 ft 3 / s ( 34 . 3 m3 / s ) probab ly Dec . 18,
-rrom sl o p e - a r ea measuremen t.

Peak of Aug . 18, 1967 : Discharge , 3 ,310 ft 3 / s ( 93 . 7 m3 / s ) , f r om sl o pe -area me a s urement
of pea k flow is probab ly t h e hi ghest si nc e a t lea s t 1960 .

Rem a r ks . --Tr ib utary to Fish Cree k .

( 96 ) 09501300 Tortilla C r eek at Tort ill a Fla t, Ari z .
( Cr e s t - s t ag e s tat ion )

Location.--Lat 33° 31'3 8", long 111 °23 '13" , in NW!:l sec . 13 , T. 2 N. , R . 9 E. ( u n s u r v e y ed) ,
Maricopa County , Hydrologic Un it 15060106 , 600 ft ( 180 m ) upst ream from S tate Highwa y 88
a nd Tortilla Flat s t o r e , and 3 . 7 mi ( 6. 0 km) south eas t of Mo r mon Flat Dam.

Drai nag e a r ea. --24.3 mi 2 ( 62 . 9 km2 ) .

Ga g e - h ei g ht record . --Crest s t ag e only. Altitu d e of g ag e is 1 ,755 ft ( 535 rn) , from to pog r aphic
ma p.

Discharg e record. --Stage-d ischarge relation defined by comp utations of peak fl ow over weir .

Ma xi ma . -- Novemb e r 1978 to Mar ch 1979 : Dis charg e , 4 ,400 ft 3 / s ( 125 m3 /s ) Dec. 18, gage
~ht , 10. 07 ft ( 3 . 069 m ) .

1942 to Octo b e r 1978 : Dis cha r g e , 7 ,500 ft 3 / s ( 213 m3 /s ) Sept. 1 , 197 1 , gage height ,
13 . 23 ft ( 4 . 033 m).
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( 97) 09502000 S al t River be low Stewar t Mou n t a in Dam , Ari z .

Loc at ion .--Lat 33°33 '10" , lon g 111 ° 34' 33" , in NW\NW \ sec. 6 , T. 2 N. , R.8 E. ( u n s u r v e y ed),
Maric opa Cou nty , Hy d r ologi c Uni t 15060 106 , on le ft ban k 3 . 5 mi ( 5 . 6 km ) downstream from
Stewart Mo u ntai n Dam , a n d 6 mi ( 10 km ) upstream f r om Ve r d e Riv e r.

Drainage a r ea . --6, 23 2 mi2 (1 6 , 141 km2 ) , of which 21 mi2 ( 54 km2 ) is be low Stewa r t Mou n t a in
Dam .

Gage-height record . --Water-stage r eco r d e r graph. Supp lemented b y water-stage recorder t a p e .
Op eratio n was s po r adi c dur ing flood per iod , and record is mis sing Dec . 22 -26 . Alt it ude of
g age is 1 ,370 ft ( 418 m ) , from topograph ic map.

Discharge record.--Stage-d ischarge r el a ti o n in December extended a bove 14,900 ft 3 /s ( 422 m3 / s )
on basi s o f comp u t a ti on of flow over dam at gage height 22 . 4 ft ( 6 . 83 m ) . Stag e -di schar g e
r el a ti on in J a n u a ry and March ex t e n d ed above 11 ,000 ft 3 / s ( 312 m3 /s ) on bas is of data
fu r nis h ed by Sa lt River V al ley Water Users' Assoc iation on releases f r om S te wart Moun tain
Dam. Discharges f r om 2400 hours Dec . 19 to 0900 hours Dec. 27 and dur ing per iods of no
g ag e -h e ig h t record in J a nu a ry are from release data in January .

Max ima . --November 1978 to March 1979: Discharge, 65 , 000 ft 3 / s ( 1 , 840 m3 /s ) 1900 -2200 hou rs
J a n . 18, gage h ei g h t, 23. 3 ft ( 7 . 10 m) f r om h igh-water ma rk in well .

1930 to J a n u a ry 1978: Discharge , 51 ,600 ft 3 /s (1, 460 m3 / s ) J a n . 1 , 1966, gage h ei gh t ,
22 .4 ft ( 6 . 83 m) , from flood ma r ks . .

Ou t s id e period of r eco r d: Peak discharge in January 1916 wh e n a mean da ily discha r g e
of 50 ,000 ft 3 /s ( 1 , 420 m3 /s ) was released from Roosevelt Dam, may have exceeded t h e pea k
d ischarge of J a n. 1, 1966.

Remar ks . -- Flow r eg u la t ed b y fo u r r es e r v oi r s above sta t ion . ( See s ta 09501 000) .

Gag e h ei g h t, in fee t, and d ischarge , in cubic feet per second , at in di ca t ed ti me, 1978 -79

Hour
Gage

Discharge Hour Gage Discharge Hour
Gage Discharge

height height height

Dec . 17 Dec . 29 Jan. 22- Con .
2400 0 .70 5 110 0 5 .60 3 ,340 1100 4 . 8 2, 560

Dec . 18 2300 5 .62 3 , 370 1300 3 . 5 · 1 ,450
0500 2.1 4 218 240 0 3.20 1 ,030 1500 3.60 1 ,200
07 00 2. 75 420 Dec . 30 1530 11 .0 13 ,000
09 00 · 2 . 60 366 01 00 2. 30 512 1800 12. 4 16, 500
1100 2.56 352 0500 1.38 163 2400 12 . 4 17 , 500
1130 4.80 1 ,670 1200 1. 10 102 Jan. 23
1200 3.92 1, 030 2400 .92 66 1400 12.3 16 , 200
1300 9 . 00 7, 860 1500 11.0 13, 000
1500 12 . 50 16,200 J a n . 15 2400 11.0 13, 00 0
1800 15.40 24 ,900 2400 2. 47 297 Mar . 27
210 0 18 .1 5 34 , 500 J a n . 16 2400 8 .78 8,600
240 0 19.43 39 , 400 1600 2.47 297 Mar . 28

1730 2.05 178 060 0 8 .91 8,840
Dec . 19 2400 2.52 314 1030 9 .07 9 , 130
0300 19 .05 37 , 800 1700 9 . 12 9 , 21 0
0500 20 . 60 44 ,100 Jan . 17 1900 9 . 90 10, 700
07 00 20. 75 44 ,700 03 00 2 . 55 325 2100 15 .03 24,1 00
0900 22 .2 51 ,000 043 0 2 .45 290 2400 20 . 53 48 , 60 0
2400 50 ,000 0600 2.50 308 Mar . 29

De c . 20 1000 400 0400 20.43 48 ,200
0500 50 ,000 1200 10 ,000 0500 20 .10 46,500
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( 97) 0950200 0 Salt Rive r below Stewar t Mountain Dam, Ar iz . -Con tinued

Gage he ight , in fee t , and d ischarge , in cu bic fee t pe r second , at indi ca ted time, 1977

Hour Gag e
heig h t Discharge Hour Gag e

hei gh t Disch ar g e Hour Gage
hei g ht Discharge

20 . 4
20 . 8
21 .3
23 . 3

21.8
21 . 5
20 .6
20 .2
19 . 6

16 . 0
17.0
18 . 0
19 . 5
20 . 0

19 . 0
18 . 6
19 .2
18 .7
18.4
18 . 0

7, 310
5 ,620
2, 440
2, 390

9, 900
8, 570
8, 660
6 ,090
6, 750

45,000
43,800
35 , 200
35, 200

10, 600
8 ,8 20
8 , 680

6,1 20
10 ,700
11 ,300
10, 600

15,700
13, 600
11, 500

23 ,8 00
24,1 00
35, 200
35, 200

35,200
24 , 000
19, 500
19,000
17 , 000
16, 500

8. 06
7.08
4 . 70
4 . 66

9.50
8.76
8 .81
7 . 38
7.75

9 .85
8 .90
8.82

14 .9 5
15 . 02
17. 80
17 .80

7.40
9 .90

10 .20
9 . 85

17 . 8
15 .0
13. 5
13.35
12 .60
12.40

12 .08
11 . 22
10.30

Mar . 29-Con.
1100 19.80
1900 19.55
2000 17 .80
2300 17.80

Mar. 30
0100
0800
0900
2400

Mar . 31
0500
0545
0700
1700
1900
2400

Ap r .l
0800
1500
2400

Apr . 2
0500
0600
0800

Ap r .3
1200
1300
1400
2400

Apr. 4
1100
1200
1600
1800
2400

Apr . 5
0500
1700
2000
2400

20 ,0 00
28,000
32,000
36,000
43 ,500
46, 000

34 ,400
30, 400
32, 000
30,400
27 , 600
20, 700
21,600

48 ,000
50, 000
53 ,000
65 ,000
65,000
63,000

62 , 000
60 , 000
56 , 000
54 , 200
49,000
47 ,000
44 , 000

41,000
39 ,000
42,000
39, 500
38,000
36,000

22, 200
4 ,300

17 .6
16 . 6
17. 0
16 .6
15 .9
13 .9
14.2

Jan. 17- Con .
1500
1700
1800
2000
2100
2400

Jan. 18
0600
1200
1800
1900
2200
2400

J an . 19
0200
0600
0900
1300
1700
2000
2400

J an . 20
0600
1100
1300
1600
2000
2400

J an . 21
0300
0700
0800
1200
1400
1600
2400

Ja n. 22
0900 14.4
1000 6. 23 ,220

2, 780
2,320
2,320
3,220

47 , 000
47,000
47 , 000

47 , 000
47 , 000
30 , 000
30 , 000

30 , 000
28, 000
28,000
27, 000

27,000
23,100
23 , 100

5, 000

5 , 000

5, 000
3 , 500
3, 500

3 , 500
3 , 290
3, 260
2 , 780
2 , 780

Dec. 20- Con.
0600 21 .1
1700 21.15
2400 20 . 94

Dec . 21
0800 20 .75
1630 20.4
1700
2400

Dec . 22
1800
1800
2400
2400

Dec . 23
1200
1200
1930
1930

Dec . 24
2400

Dec . 25
1400
1400
2400

Dec . 26
0600
0600
1600
1600
2400

Dec . 27
0900 - - - - -
0900
1630 4 .66
1730 5 .35

Dec. 28
2400 5 . 35

( 98 ) 09502800 Wi lliamson Val ley Wash near Pau lden , Ar iz .

Locati on. -- Lat 34°52'00" , long 112°36' 45", in S E1;,S E1:! sec . 7 , T . 17 N., R. 3 W. , Yav apa i Cou n ty,
Hyd rolog ic Unit 15060201, on left ban k 3. 6 mi ( 5 . 8 km) north of Simmons , an d 8 . 5 mi
( 13 . 7 km) we s t of Pau lden .
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I ( 98 ) 0950 2800 Williamson V al ley Wash near Pau lden , Ariz.-Cont inued

Drainage a r ea . --255 mi2 ( 660 km2 ) .

Discharge , 4 , 890 ft 3 / s ( 138 m3 /s ) 1600 hours Dec. 18 ,

Gage-height record . --Dig ital wa t e r - s t ag e recorder tape . Datum of gage is 4 ,455 ft ( 1, 357 . 9 rn)
National Geodetic V er ti c a l Datum of 1929.

Discharge record .--Stage-d ischarge r e la ti o n extended above 2, 200 ft 3 / s ( 62 . 3 m3 /s ) on bas is o f
s lop e - a r ea measurements at gage heights 7 .3 8, 8.22, and 8 .93 ft ( 2 . 249 , 2. 505, and
2 .722 m) .

I
I
I

Max ima . --November 1978 to March 1979:
-gage height, 7 . 28 ft ( 2. 219 m) .

1965 to Oc to b e r 1978 : Discharge, 7 ,490 ft 3 /s ( 212 m3 /s ) Ma r . 1 ,
8 . 22 ft ( 2 . 505 m ).

1978, gage h e igh t ,

I
I
I
I

Gage h e ig h t , in feet, and discharge, in cu bic fee t per second, at in d ica t ed time , 197 8-79

Hour
Gage

Discharge Hour
Gage

Discharge Hour
Gag e

Discharge
heig ht height h e ig h t

Dec. 17 Dec . 18-Con . Dec . 19
2400 2 .43 5.8 0900 5 .32 1,430 030 0 5 . 30 1,410

1000 5.19 1 ,290 0600 4 . 82 947
Dec . 18 1100 5 .17 1,270 1200 4 . 23 510
01 00 3 .72 275 1300 5 .67 1,860 1800 3 . 83 318
0200 3. 96 373 1500 7.16 4 ,600 2400 3. 68 261
0600 4 . 46 662 1600 7. 28 4 ,890 Dec . 20
0700 5. 10 1,200 2000 7 .00 4,230 1200 3 . 15 102
0800 5.33 1,440 240 0 6 .01 2,350 2400 3. 00 72 .8

I
I

( 99 ) 09503700 Verde River near Paulden, Ariz .

Locat ion . -- Lat 34°53'40" , long 112°20'32" , in SW!:;SW!:l· sec . 35, T . 18 N. , R. 1 W. , Yavapa i
County , Hydrolog ic Un it 15060201, in Prescott National Forest, on right bank 0 .3 mi
( 0 . 5 km ) u p s t r eam f r om Verde Va lle y Ranch , 7 mi ( 11 km ) east o f Pau lden , 8 mi
( 13 km) u p s t r eam f r om Hell Can y.on , 8 mi (J 3 km ) downstream from Gran ite Creek , and
10 mi ( 16 km ) downstream from Su llivan Lake .

I
Drainage area .--2 ,530 mi2 ( 6, 550 km2 ) , a p proximately ( incl u d es 373 mi2 o r 966 km2 in

Aubrey V al ley Playa , a c los ed basin ) .

Discharge , 5 , 700 ft 3 / s ( 161 m3 /s ) 021 5 ho u r s Dec . 19 ,

Discharge reco r d . - - S tag e - d isc h a r g e relation defi ned b y current-meter meas u rements.

Ga g e - h e igh t r eco r d . --Water-stage recorder tape .
f r om to pogra p h ic map.

Altitude of gage is 4 , 117 ft ( 1, 255 m),

gage1978 ,1 ,Mar .m3 /s )( 229ft 3 / s8 , 080

Ma x ima . --November 1978 to March 1979:
-gage hei g h t, 8 .78 ft ( 2 . 676 m ).

1963 to J a n ua ry 1978 : Dis charge ,
he ight, 9 .66 ft ( 2 . 944 m ) .

I
I
I
I
I
I
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( 99 ) 09503700 Ve r d e River near Pau ld e n , Ar iz . - Con ti n u ed

Gag e height , in fee t , a n d d is c h a r g e , in cubic fee t per secon d , a t in d ic a t ed t ime , 1978

Hour
Gage

Discharge Hour
Gag e

Discharge Hour
Gage Discharge

h e ig h t h ei g ht h e ight

Dec . 17 Dec . 19--Con . Dec. 21
2400 2. 37 29 1200 7 .09 2 ,560 1200 4 . 39 403

Dec. 18 1630 6 .44 1,780 2400 4 . 02 283
1700 2 .35 28 2200 7. 20 2 , 710 Dec . 22
1800 4 . 59 482 2400 7.36 2 ,950 120 0 3 . 61 182
2100 6.21 1,550 Dec. 20 2400 3 .45 151
2400 8 .20 4,420 0600 6 . 75 2 , 130

Dec . 19 1200 6 .02 1 , 380 Dec. 23
02 15 8. 78 5, 700 1800 5 . 29 838 1200 3. 24 117
0600 8 .21 4 , 440 2400 4 . 92 633 2400 3 . 01 86

( 100 ) 09503720 Hel l Can yon near Willia ms , Ariz .
( Dis co n t in u ed s t at ion )

Loc a t ion . .-- Lat 35°09 ' 40" , lon g 112°12' 33" , in NW!:iN W!:i s ec .32 , T .21 N . , R . 2 E. , in Kai ba b
Na ti o n al Forest , o n r igh t ban k , 6 mi ( 10 km) so u th o f Williams .

Dra inage a r ea . --1 4.9 mi2 ( 38. 6 km2 ) .

Gage-he ight r ecor d . --Crest s t ag e onl y f r om high-water mar k in well of fo r me r gagi n g station .
Alt itude of gage is 6 , 750 ft ( 2 , 057 m) f r om topog raph ic map .

Discharge record . --Stage-discharge relat ion extended above 110 ft 3 / s ( 3. 12 m3 /s ) on bas is of
slope-area measurement at 4 .78 ft ( 1. 457 m ) .. :~.

~ .

220 ft 3 / s ( 6. 23 m3 /s ) p robab ly Dec . 18,Discharge ,Ma x ima . -- November 1978 to Ma r c h 1979 :
-gage h e igh t,

1966 to
Ma r . 5 , 1978 ,

2 .68 ft ( 0 . 817 m).
Oc t ob e r 1978 : Discharge , 1, 080
gage h ei gh t, 4.78 ft (1. 457 m ) .

ft 3 / s ( 30. 6 m3 /s ) Nov . 25 , 1965, an d

( 101 ) 09503750 Limestone Canyon near Pau lden , Ar iz .
( Dis con t in u ed c rest-stage stat ion )

Loc at ion . -- Lat 34° 58 ' 48 ", long 112°24'05" , in S~ s ec . 31 , T . 19 N. , R . 1 W. , Ya va p a i Cou n t y ,
Hyd r o log ic Unit 15060202 , 1. 3 mi ( 2 . 1 km ) upstream fr om mouth , 1. 5 mi ( 2 . 4 km) west of
Dra ke , and 7 . 5 mi ( 12 . 0 km ) no r t he ast of Pa ul d e n .

Dra inage area .- - 14 . 5 mi2 ( 37 . 6 km2 ) .

Gage - h ei ght r eco r d. - - C r es t stage onl y . Alt itud e of gag e is : 4 ,650 ft ( 1, 420 m ) f r om to po ­
g r a ph ic ma p .

Dis cha r g e r eco r d. --Stage-d ischarge r el a t io n defi n ed b y com p u t a t ion s of discharg e t h r o u g h
c u lv e rt.

"

Discharge , 4 ,100 ft 3 / s ( 116 m3 / s ) , Au g . 12 , 197 1 , gag e h e ig h t ,

Ma x ima . - - Novembe r 197 8 to Ma rch 1979 :
"'t1eTQht , 3 . 62 ft ( 1 . 103 m ) .

1969 to Oc t o b e r 1978 :
1 , 651 ft ( 5 . 032 m ) .

Dis c ha rg e , 200 ft 3 / s ( 5 . 66 m3 /s ) De c . 18 , g ag e
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( 102 ) 09503800 Vol u ntee r Wa sh near Be llemo nt , Ar iz .
( Dis con t in u ed sta tion )

Location .-- Lat 35 °09'00" , long 111°53' 50" , in SE \SE\ sec .31, T. 21 N. , R.5 E. , In Kai b a b
National Forest , on right bank , 7 mi ( 11 km ) sou t hwe s t of Bellemont , and 14 mi ( 22 km)
west of Flags taff .

Dr ai n ag e a rea . --131 mi2 ( 368 km 2 ) .

Gag e -height r eco r d . - - C r es t stag e on ly f r om hi g h -water mark in well of fo r me r gag ing station.
Alt it ud e of g ag e is: 6 ,820 ft ( 2 , 079 m) fr om topgraph ic ma p .

Discharge r eco r d . -- 5 tag e - d is c h a r g e r el a ti on extended above 400 ft 3 / s ( 2 . 27 m3 / s ) on bas is of
s l op e -~rea measurement of peak flow , a t g ag e height 5 . 73 ft ( 1 . 75 m).

Discharge , 2, 300 ft3 / s ( 65 . 1 m3 /s)' Ma r. 1, 1978 , g ag e he ight ,

I
I
I

Ma x ima . - - November 1978 t o
~ht , 3.00 ft ( 0 . 914 m).

1965 to Octob e r 1978 :
6 . 55 ft ( 1 . 996 rn},

Ma rch 197 9: D ischarg e , 100 ft 3/ s ( 2 . 3 2 m 3 / s ) Dec . 18 , g age

I
I
I
I
I
I
I
I
I
I
I

( 103) 09504000 Ve r d e Rive r near Clarkdale , Ariz .

Loca t ion . -- Lat 34° 51'08" , lon g 112°03 '55 " , in NW\S E\ sec . 17 , T . 17 N . , R. 3 E. , Yav a p a i
Co u n t y , Hy d r ologi c Un it 15060202 , in Pr escott Na t ion al Forest , on left ban k 1 . 7 mi ( 2 . 7 km )
d ow n st ream from Sycamor e C r ee k , and 5 . 6 mi ( 9. 0 km ) north of Clarkda le .

Dra inage a r ea . --3,520 mi2 ( 9 , 120 km2 ) , approx imate ly ( in c lu d e s 373 mi2 or 966 km2 in Au brey
Va lle y Playa , a c losed bas in ) .

Gage-he ight record. --D igita l wa t e r - s t ag e recorder tape afte r 1500 hou r s I Dec. 18 . Alti t u d e of
gage is 3,500 ft ( 1 , 070 m) f r om bench mar k at gage.

Discharge r eco r d . --Stage-discharge re lation d efine d by cu rren t -m e t er mea s u r ements. Disch a rge
d uri n g period of mis s in g gage- he ig h t r ecor d est imated on bas is of records for nearb y
s treams.

Max ima. - -N ov emb e r 1978 to March 1979 : Discharge , 19,900 ft 3 / s ( 564 m3 /s ) 190 0 hou rs
Dec . 18, gage height, 14 . 89 ( 4. 538 m) .

1915- 21 ,1965 to Oc tob e r 1978 : Discharge , 50 ,600 ft 3 /s ( 1, 430 m3 /s ) Fe b. 21, 1920, gage
height , 19.1 ft ( 5 . 82 m), si t e and datum then in use , f r om rating curve ex t e nd ed abov e
2,500 ft 3 / s (71 m3 /s ) on bas is of floa t -area measuremen t at 35,000 ft 3 /s ( 990 m3 /s ) . Pe a k
probab ly is the maxi mum si n c e at lea s t 1905 .

Gag e h e ight, in fe et , and d ischarge , in cu b ic fe e t per second , at ind ica t ed ti me, 1978

Hou r Gag e Disch a rge Hou r Gag e Discharge Hour Gage Discharge
hei g h t height he ight

Dec . 17 Dec. 19 Dec . 2D-Con .
2400 1 , 000 0300 12. 03 13,000 2300 4 . 72 1 ,820
0400 11 ,000 0600 11 . 88 12, 600 2400 4.57 1,720
0800 8 , 000 1100 10 . 12 8 ,640
1200 9 , 000 1700 7.98 5 ,220 Dec .21

Dec . 18 2300 7 .03 4 , 050 1200 3 .67 1 ,070
1500 11 .91 12, 700 2400 7. 18 4 , 230 2400 2 .84 618
1700 13.87 17 ,500 Dec . 20
180 0 14 .39 18 , 700 0100 7 .07 4, 100 Dec .22
1900 14.89 19 ,900 0300 7.23 4 , 270 0200 2 . 78 590
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( 103 ) 09504000 Verde River near Clarkdale, Ar iz . - Conti n u ed

Gage he igh t , in feet , and d is cha r g e , in c u b ic feet per secon d , a t in d ic at ed t ime , 1978

Ho u r
Gage

Discharge Hou r
Gage

Discharge Hou r
Gag e

Discharge
he ight h ei g h t h e ig h t

Dec . 18- Con . Dec. 2o-Con . Dec. 22- Con.
200 0 14 .60 19 , 200 0600 7 . 12 4 , 150 0400 2.87 633
220 0 13 . 65 17 , 000 1200 6 .1 2 3 , 020 0900 2 . 86 628
2400 13.08 15,600 210 0 4 .76 1 ,850 2400 2. 33 415

( 104 ) 09504400 Munds Canyon tributary near Sedona , Ariz .
( Dis con t inu ed crest-stage s tati on )

Loca t ion.--Lat 34°55' 20" , long 111°3.8'40", in SW!a sec . 22 , T .1 8 S . , R.7 E. , Cocon ino Co u n t y ,
Hy d r o log ic Un it 15060202, at In t e r s t a t e Hig h way 17 , 7 mi ( 11 krn) no rth e ast of Sed ona .

Dra inage area.-- l . 19 mi2 ( 2 . 85 km2 ) .

Gage-he ight r eco r d . - - C r es t stage only . Datum of gage is 6 , 485 .72 ft ( 1, 976 . 847 rn) f r om
Ari zon a Highwa y Department bench mark .

Discharge record . --Stage-discharge relation defined by computations of discharges th r ou g h
culvert.

Discharge, 275 ft 3 /s ( 7 . 79 m3 /s ) probab ly Dec . 18 ,Max ima. --November 1978 to March 1979:
---gage height 7 .17 ft ( 2 . 185 m).

1963 to Oc tober 1978: Discharge , 705
11 . 10 ft ( 3 . 383 rn ) , f r om h igh-water pro file.

ft 3 / s ( 20 . 0 m3 /s ) Sept. 5, 1970, gage he ight ,

(1 05 ) 095 04500 Oak Cr ee k near Co r nvill e, Ar iz .

Location .--Lat 34 °45 '56", long 111°53'2 4" , in NW!;,SE\ sec . 23 , T .16 N . , R . 4 E. , Ya v a p a i County ,
Hydro log ic Un it 15060202, near left bank on downstream s ide of p ier of county h ighwa y
bridge , 0 .2 mi ( 0. 3 km ) upstream from Page Springs , 4 mi ( 6 krn ) northeast of Cornville ,
and 15 mi ( 24 km ) upstream fr om mouth . .

Dra inage area . --357 mi2 ( 925 km2 ) .

Gage-he ight record . --Water-stage recorder tape except 0800 hours to 2400 ho u r s Dec. 19 .
Alt it u d e o f gage is 3 ,470 ft ( 1, 058 m) , from topograph ic map .

Disch arge record. --Stage-discharge r el a t ion extended above 11 , 000 ft 3 / s (312 m3 / s ) o n bas is o f
s ha p e of previous rating . Discharges est imated fo r period of missing r eco r d .

Maxima. --November 1978 to March 1979: Discharge, 25,100 ft 3 /s ( 711 m3 /s ) 011 5 hours
----0&. 19 , g ag e h e ig h t, 16 . 00 ft ( 4 . 877 m ) in gage we ll, a n d 17 . 8 ft ( 5 . 425 rn ) outside f r om

f lood ma r ks .
1940 to Oct o b er 1978 : Dis cha r g e, 24 , 700 ft 3 / s ( 700 m3 / s ) Sept. 5 , 197 0 , g ag e h e ight ,

16 . 48 ft ( 5 . 023 m ) .
Ou t s id e pe r iod of r ecord: Ma x imum s tag e si n c e at lea s t 1885 , 23 ft ( 7. 0 rn) in

Ma r c h 1938 , f ro m f lood ma r ks u pstream f r om b r idge .
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( 105 ) 09504500 Oa k Creek n ear Co r n v i ll e, Ar iz . -Continued

Gag e hei g h t , in fee t , and d ischarge, in c u bi c fe e t pe r secon d, at in d ica t ed ti me, 1978

Hou r Gage
Dis cha rge Hour

Gage
Dis charge Hour

Gag e
Dischargeheight height height

Dec . 17 Dec. 18- Co n . Dec . 18- Con .
0100 2 . 49 51 0900 12 .99 14 , 300 2300 14 .44 19 ,000
0700 2.~8 50 1000 13 . 00 14 , 300 240 0 15 .45 22 ,900
2000 2. 57 60 1200 11 .25 9 , 690
2100 4. 74 707 1300 11 .44 10, 100 Dec. 19
2200 5 . 81 1 , 380 1400 11 .00 9,090 0115 16 . 00 25, 100
2300 6 . 92 2 , 380 1500 12. 00 11 , 600 0200 15. 82 24 ,400
2400 7 . 74 3 , 280 1600 13. 82 16 ,900 0400 13 . 39 15 ,600

Dec . 18 1700 14 .61 19 ,700 0600 10 .43 8 , 000
0100 8.32 4 ,060 1800 14. 61 19, 700 0700 9. 16 5 ,680
02 00 9 . 68 6,340 1900 14. 15 18 ,000 1000 2,000
04 00 10 . 50 7 ,980 2000 13 . 65 16,450 1400 1 , 000
0600 10 . 80 8 , 630 2100 14 .07 17 , 800 2000 700
0700 11 .1 8 9, 520 2200 14.16 18, 000 2400 500

( 106) 09505200 Wet Beaver C r eek near Rimroc k , Ar iz . '

Discharge, 7 ,670 ft 3 / s ( 217 m3 /s ) Sept. 5, 1970 , gage height ,

Location .--Lat 34°40 '29" , lon g 111° 40'17", in NW!;,SW!:i sec . 24, T .15 N., R .6 E. , Ya v a p a i Coun t y ,
Hydrolog ic Un it 15060202 , in Coconino National Forest , on right bank 4.5 mi ( 7 . 2 km ) north­
east of Rimr oc k , and 5.7 mi ( 9 . 2 km ) upstream fr om Red Tan k Draw .

Dra inage a rea. -- 111 mi 2 ( 287 km2 ) .

Gag e -he ig h t record. --D ig ita l water-stage recorder t a p e. . Alt itude of gage is 4,020 ft ( 1 , 225 m ) ,
f r om topograph ic map .

Discharge r eco r d . --Stage-discharge relat ion for concrete control defined by current-meter
measurements.

Gage he igh t, in fee t , a n d d isch arge , in cub ic feet per second , at in di ca t ed t ime , 1978-79

Hou r
Ga g e

Dis cha r g e Ho u r Gag e Dis cha r g e Ho u r
Gage

Discharge
h e ight hei g ht he ight

Dec . 16 Dec. 18 Dec . 18- Con .
2400 3 .50 21 0130 8 .48 2 ,1 50 2300 11 . 39 5, 590

De c . 17 0400 8 .1 9 1 , 910 2400 11.52 5 ,830
0400 3 .64 28 0500 8 . 65 2 , 300 Dec. 19
0500 3. 81 40 0700 11 . 32 5 ,460 01 00 10. 94 4 , 920
0700 3 .80 39 0900 10. 69 4 ,S80 0400 10 . 43 4 ,240
1200 3 . 71 33 1100 10 .37 4 , 160 0600 9 .78 3,460
1700 3 . 73 34 1300 10 . 77 4 , 680 1200 7 .04 1 ,080
1900 4 . 16 79 1500 11 . 82 6 ,400 140 0 6 .65 843
2100 5 . 05 235 1700 12. 00 6,760 160 0 6 .62 838
2200 5 . 64 405 1745 12.38 7, 560 1800 6 .74 894
2300 6 . 87 970 2000 11 . 44 5 , 680 2300 5 .81 465
2400 7 .76 1 , 570 2130 11 . 60 5 , 980 2400 5 .69 423

I·
I
I
I
I
I
I
I
I
I

Ma x ima . --Novembe r 1978 to March 1979 :
~ht , 12. 38 ft ( 3 . 773 m ) .

1961 to Octo ber 1978 :
12. 41 ft ( 3 . 783 m).

Discharge , 7 , 560 ft 3 / s ( 214 m3 / s ) 1745 Dec. 18 , g ag e
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( 10n 09505220 Rock y Gulch near Rimr ock, Ariz .
( U . S . Forest Se rvi ce Beaver C r eek Watershed No. 13 )

Location .--Lat 34° 44 '49" , lon g 111° 29'38" , in S EJ" NW\; sec. 27 , T . 16 N. , R . 8 E., Cocon in o
Cou n ty , Hydrologic Uni t 150602, Forest Service 5th Co d e Wa t e r s hed 189 , Coco n in o Na t io n a l
Fo r e s t, on headwate r s of Rocky Gulch , and 7 mi ( 11 km ) northeast of Rimrock .

Dra inage area.--1.40 mi2 ( 3 . 62 km2 ) .

Gage-height record . --Water-stage recorder tape . Altitude of gage is 6 , 75 0 ft ( 2 , 060 rn) f r om
to pog ra p hi c map .

Dis cha rge record. --Stage-d ischarge relation defined b y la bo r a to r y r at ing fo r trapezoidal v e n t u ri
f lume . Record furn is h ed b y U. S . Forest Se rvi ce, Roc ky Mountain Fores t an d Range
Ex p e ri me n t Station .

Discharge , 166 ft 3 /s ( 4 . 70 m3 /s ) 0415 ho u r s Dec . 18 ,Max ima . --November 197 8 to March 1979:
-----gage height 2 .75 ft ( 0. 838 m) .

1959 to Oc t o b e r 1978 : Discharge , 1 , 550 ft 3 /s ( 43 . 9 m3 /s )
4.91 ft ( 1. 500 rn) from s lope - a r ea measurement of pea k flow .

Se p t. 5 , 1970 , gage heigh t

Remar ks . --Addit ional data fo r other s ma ll research watershed s in th e a r ea are available f r om t h e
ex p e ri me n t station .

( 108) 09505255 Woods Can yon near Munds Park, Ariz .
( U . S . Forest Se r v ice Beaver Cree k Watershed No . 19 )

Location .--Lat 34°51'14" , long 111°36' 07 ", in SW\ NE\ sec. 13 , T .1 7 N., R . 7 E. , Cocon ino
Cou n ty , Hydrologic Un it 150602 , 1 mi ( 1 . 6 km ) , upstream f r om confluence with Bar M
Canyo n , and 6 mi ( 9 . 7 km) southeast of Munds Park .

Dr ai n ag e area. --18. 9 mi2 ( 48 . 9 km Z ) .

Ga g e -hei g h t record. --Water- stage recorder tape. Alt itude or" gage is 6 ,475 ft ( 1 , 974 m) f r om
topograph ic map .

Dis charge record . --Stage-d ischarge relation fo r concrete f lu me defined b y cur r e n t - me t e r
measurement and slope-area measurement at 7. 9 ft ( 2 . 408 m) . ·Record furnished by U. S .
Forest Se rvi ce, Rocky Mou n t a in Forest and Range Exper iment S t a t io n .

Max ima . --November 197 8 to March 1979: Discharge , 3 , 200 ft 3 /s ( 90 . 6 m3 / s ) 2220 hou r s
Dec . 18, gage height , 7 . 00 ft ( 2 . 134 m) .

1961 to October 1978 : Discharge , 3 , 990 ft 3 / s ( 113 m3 /s ) Se pt. 5 , 197 0 , g a g e he igh t
7 .9 ft ( 2 . 408 m) from slope-area measurement.

Remarks . - -Record published as " near Sedona " in WS P 2052 .

Gag e h e ight , in feet, a n d di s c h a r g e, in c u bi c fee t per second , at ind icated t ime , 1978

Hou r
Gage

Discharge Ho u r
Gag e

Dis c h a r g e Hour
Ga g e

Dis c h a rg ehe ight hei gh t he igh t

Dec.16 De c . 18-Con. Dec . 19-Con .
240 0 0 .83 7 . 60 0700 5 .30 1 ,770 100 0 2 .65 224

Dec . 17 0900 4 . 91 1 , 480 160 0 2 .48 182
1040 1. 05 14 .3 1100 5.37 1 ,820 1800 2 .28 141

I I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

131

( 108 ) 095052 55 Woods Canyon near Mund s Par k , Ar iz .-Continued

Gage h eight , in fee t, an d disc h a r g e, in cu b ic fee t per second, at ind ica t ed ti me , 1978

Hour Gage
Dis charg e Hour

Gage Discharge Hour
Gag e Dis cha r g ehe ight h e ig h t h ei ght

Dec. 17-Con . Dec . 18-Con . Dec. 19-Con .
1155 1 . 35 28 .2 1400 5 . 69 2,070 2400 2 .05 102
1700 ?58 206 1500 5 .52 1,940 Dec . 20
2000 3 .34 470 1530 5 .51 1 ,930 0600 1 .85 74 .2
220 0 3 .85 752 2100 6 .43 2 ,730 1200 1 .82 71 .6
2400 4 .58 1,225 2220 7 .00 3,200 1800 1. 85 74 .2

Dec . 18 2300 6.76 3 , 000 2400 1. 55 43 .1
0100 4 . 67 1,290 2400 5 .90 2,250 Dec . 21
0200 4 .65 1 ,280 Dec. 19 1200 1. 51 40.0
0300 4 .96 1 , 520 0100 4 .97 1, 530 2400 1.38 30 .2
0400 5 . 79 2,1 60 030 0 3.85 752 Dec . 22
0455 6 . 28 2,590 0500 3 .23 421 1200 1 .28 2.43
0600 5. 85 2,210 0800 2.81 268 2400 1. 20 20 .4

( 109 ) 09505260 Bar M Canyon n ea r Mu n d s Par k , Ariz .
( U. S . Fores t Serv ice Beaver Cree k Watershed No. 20 )

Location . --Lat 34° 51'4 2" , long 11]036'1 8" , in S E1;,Swl;s sec . 12 , T . 17 N., R . 7 E. , Coconi no
County , Hydrolog ic Unit 150602 , 1 mi ( 1 . 6 km) upstream from confluence with Woods Can yon
and 6 mi ( 9. 7 km ) sou t h eas t of Munds Park .

Dra inage area .--25 . 6 mi2 ( 66 . 2 km2 ) .

Gag e - hei g h t r eco r d. --Water- s tage r eco r d e r t ap e . Altitu d e of gage is 6, 380 ft ( 1 , 945 m) from
topographic map.

Dis cha r g e r ecord . --S tage - d ischarge relat ion fo r con c r e t e ·f lume def ined b y disc h a r g e
measurements and sl o p e - a r ea meas u reme nts ab ov e 3 . 5 ft ( 1 . 07 m). Record fu r ni shed b y

. U .S . Fo r est Se rv ice Roc ky . Moun t ai n fo r est an d Range Experimen t Station.

Maxi ma. - -N ov emb er 1978 to Ma r ch 1979 : Discharge , 4,21 0 ft 3 / s ( 119 m3 /s ) 2225 hours Dec. 18 ,
--gage h ei g ht, 8 . 77 ft (2 . 673 m) f r om s lope-a rea measurement of peak flow.

1961 to Oc tob e r 1978: Discharge , 4,1 00 ft 3 / s (11 6 m3 /s ) Sept. 5 , 1970 .

Re ma rks . - -Record published as "nea r Sed on a" in WS P 2052 .

Gag e h e ight, in fe et , an d d is cha r g e, in cu bi c feet per s econd, at in di ca t ed ti me , 1978

Hour Ga ge
Discharge Hou r

Gage Discharge Hour
Gage ·

Dischargeh e ight he ig h t h eight

Dec . 16 Dec . 18-Con . Dec . 19-Con .
240 0 0 . 61 3 . 98 0900 5. 85 2,080 0330 5 .33 1, 780

1200 7 .05 2,860 0600 4.38 1,270
Dec . 17 1330 7 .98 3,520 0900 3.65 811

1045 . 89 11 . 1 1600 7 .6 5 3,280 1200 3 . 19 508
1800 2 . 54 232 1800 8.31 3, 780 2000 2 .52 226
2400 4 . 09 1,1 30 1900 8 .1 7 3,670 2400 2.30 171



Discharge 62 Ft 3 / s ( 1. 76 m3 /s ) 0355 hours Dec . 18,
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( 109) 09505260 Bar M Canyon nea r Mun d s Par k , Ar iz. - Con ti n u ed

Gage he ight , in Fee t , a nd di scharge , in c u bi c fee t per s eco nd , a t in d ica t ed ti me, 1978

Hou r
Gage

Discharge Hou r
Gage

Dis charge Ho u r
Ga g e Discharge

he ight h ei g h t heigh t

Dec . 18 Dec. 18- Con . Dec . 20
0300 4.71 1 , 440 2225 8.86 4 ,210 0200 2 .30 171
0400 5 . 93 2 , 130 2400 7 . 53 3 , 190 1140 2.02 115
044 5 6 .36 2 ,400 Dec . 19 1645 2 .31 173
07 00 5 . 57 1 , 910 0200 6 . 10 2 ,230 2400 2.07 124

( 110 ) 09505326 Beaver Creek Wa t e r shed No . 15 nea r Mu n d s Par k , Ar iz .
( U . S . Fores t Serv ice s tat ion )

Loca t io n . - - La t 34°54'15", lo ng 111°36 '14" , in NW!:tN E!:t sec . 36 , T . 18 N. , R .7 E. , Co con ino
County , Hydrolog ic Unit 150602 , Forest Se rvice 5th Code Wa t e r s h ed 188 , Cocon ino Na t ion al
Forest , 0 .3 mi ( 0 . 5 km ) u pstream Fr om con fluence wi t h "T - S"ix Can yon , and 3 mi ( 4 . 8 km )
southeast of Mu nds Pa rk .

Drainage a rea .--0 . 25 miz ( 0 . 65 kmZ ) .

Gag e -he ig h t r ecord. --Water-stage recorder ta pe. Alt it u d e of gage is 6 ,720 ft ( 2, 050 m) f r om
to pog r a p h ic map .

Discharge r ecord . --Stage-d ischarge r e la t io n def ined b y la bo r a t or y r at in g of t rap ezo id al v e n t u ri
Flume . Record furnished b y U .S . Forest Serv ic e , Rocky Mountain Fores t a n d Rang e
Ex periment Station .

Max ima. - -November 1978 to March 1979:
-----gage he ight , 1 .85 ft ( 0 . 564 m ).

1962 to Oc to b e r 1978 : Discharge, 84 Ft3 / s ( 2 . 38 m3 /s ) Sept. 5 , 1970 .

Remarks . --Addit ional d ata Fo r other sma ll r es ea r c h wa tersheds in t h e area are ava ila b le Fr om t h e
experiment s tat ion .

( 111) 09505300 Ratt lesna ke Ca n yon nea r Rimroc k , Ar iz .

Loc a ti on . - -Lat 34° 46' 01" , lon g 111 ° 40' 23" , in NW!:tSW!:t s ec. 24, T . 16 N., R .6 E. , Ya v a p ai County ,
Hy d r o log ic Un it 15060202 , in Cocon ino Nationa l Fo r es t , on left ba n k 2 .6 mi ( 4 . 2 km )
u ps t ream Fr om mouth , 7 mi ( 11 km ) north east of Beaver Cr eek Ra n g e r Stat ion, an d 9 mi
( 14 km) no rthea s t of Rimroc k.

Dr ai n ag e a r ea. - - 24. 6 miz ( 63 . 7 kmZ ) .

Gaq e - h ei g h t r eco r d . -- Dig it a l wa ter-stag e r eco r d e r ta pe. Alti t u d e of gag e is 4 , 870 Ft ( 1 , 484 m ) ,
From to pog r a phi c ma p.

Dis cha r ge r ecord . --S tage - d ischarge r e lat ion Fo r con c r e t e con t r ol ex t end ed above 1,100 ft 3 /s
( 31 m3 /s ) on bas is of comp u tat io n of p eak f lo w ov e r we ir at g ag e hei g ht 8 . 50 ft ( 2 . 591 m )
a n d s lope -a rea me as u r eme n t a t gag e h eigh t 11 .50 Ft ( 3. 505 m ) .
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2 , 850 ft 3 / s ( 80 . 7 m3 /s ) 2200 ho u rs

Gage height , in fee t, and discha rge , in cubic fe et per second, at in d ica t ed t ime , 1978

(11 1) 09505300 Rattlesnake Can yon near Rimrock , Ariz . -Contin ued

I
I

Maxima . - -November 1978 to Mar c h 1979 : Discharge,
-oec. 18 , gage he ight, 10.94 ft ( 3 . 335 m) .

195 7 to Octob e r 1978 : Discha r g e , 3 ,590 ft 3 / s ( 102 m3 / s ) Se pt. 5,
11 . 50 ft ( 3. 505 m) .

1970, g ag e height ,

Dec. 18-Con .
05 00 10 .20
051 5 10.17
0730 8 . 00
0845 7 .61
1100 8 . 05
1245 7 .82
1400 8.75
1700 8.91
200 0 9.84
210 0 10 .1 0
220 0 10.94
2245 10 .77
2315 10 . 86
2400 10 . 25

I
I
I
I
I

Ho u r

Dec. 16
240 0

Dec . 17
1100
1245
1330
1600
2000
2130
22 30
240 0

Dec . 18
0200
0245
0345

Gag e
height

2 . 98

2 .98
3 .51
4 .59
4 .67
6 .86
7 .16
7.58
8 .78

7 . 71
7 . 58
8. 34

Discharge

20

20
53

168
180
677
766
908

1, 440

956
908

1 ,220

Hou r Gage
height

Discha rge

2 ,250
2,230
1,070

919
1, 090

998
1,420
1,51 0
2,030
2, 190
2,850
2,700
2,780
2, 290

Hou r

Dec . 19
0100
0200
0600
1100
1700
2000
2400

Dec . 20
0600
1200
1800
2400

Gag e
he ight

9 . 22
8. 01
6 . 99
5 .06
4 .90
4 .29
4 .14

4 .00
3 .64
3. 91
3 .53 .

Discharge

1 ,710
1,1 00

733
247
224
134
116

102
68
93
59

I
I
I
I
I

( 112) 0950 535 0 Dry Bea ve r C reek near Rimr ock, Ariz .
. .

Location .- -Lat 34° 43' 43", long 111°46'30" , in NE!;;NW\' sec.1 , T . 15 N. , R .5 E. , Yav a pa i County ,
Hydrologic Uni t 15060"202, in Cocon ino National Forest , on left u pstream abutment of
abandoned h ighway br idge , 400 ft ( 122 m) upstream f r om State Highwa y 179 , and 5.5 mi

. ( 8 . 8 krn ) north of Rimrock .

Dr a in ag e a rea . - -1 42 mi2 ( 368 km2 ) .

Ga g e -he ig h t record . --Digita l water-stage r eco r d e r ta pe . Datum of g age is 3 ,694. 38 ft
( 1 , 126 . 047 m) Na ti o n al Geodetic Ve r ti ca l Datum of 1929 ( Ar izon a Highwa y Department bench
ma rk ) .

Dis c h a r o e reco rd . --Stage-discha rge relat ion for concrete weir in b r id g e openi ng exte n ded a bove
6,000 ft 3 /s ( 170 m3 /s ) on bas is of computa ti ons of pea k fl ow over we ir a t gag e he igh t s 9.07
and 9.69 ft ( 2 . 765 and 2. 954 rn) , s lope-area mea surement at gage he ight 14. 35 ft ( 4. 374 m ) ,
and con t r ac t ed o pe ni n g measurement at 12 . 53 ft ( 3 . 819 m ) .

17,300 ft 3 /s ( 490 m3 /s ) 2230 hoursI
I
I
I

Maxi ma. - - Nov embe r 1978 to Marc h 197 9 : Dis cha r g e,
-----crev is ed ) Dec. 18 , gag e h ei ght , 12 . 20 ft ( 3 . 67 m ) .

1960 to Oc t ob e r 1978 : Discharge , 26,600 ft 3 / s ( 753 m3 /s ) Sept. 5,
14 .35 ft ( 4 . 374 m) .

1970, g age h e ight ,
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( 112) 09505350 Dr y Be aver C r eek near Rimr oc k, Ari z. -Co n ti n u ed

Gag e heigh t , in fee t, and d ischarge , in c u b ic fee t per secon d , a t ind icat ed t ime , 1978

Hou r Gag e
Discha r g e Hou r

Gage
Dis charg e Hour Gage Discha rgeheight he ight height

Dec . 16 Dec . 18-Co n Dec . 18-Co n .
2400 2 .78 23 071 5 9 . 12 8, 090 2145 11 . 44 14, 600

De c . 17 0830 8 .07 5 , 830 223 0 12 .20 17 ,300
1500 2 .94 44 1030 8 .06 5 , 810 2300 11 . 95 16 ,400
1530 4 . 14 473 1230 8 .74 7,230 2400 11 .29 14 , 100
190 0 5 .68 1, 880 1330 8 . 68 7, 100
23 15 7 .1 6 4 , 074 1445 9 .3 3 8,600 Dec . 19
2400 7 . 74 5 , 150 1700 9 .20 8, 290 0015 11 .1 4 13,700

1800 9 .76 9, 710 003 0 11 .1 13, 600
De c . 18 184 5 11 .6 15 , 200 0115 10 .0 10 , 400

0015 7.82 5,310 1915 11 . 54 15 , 000 030 0 8.47 6 ,660
0100 8. 04 5, 760 193 0 11 . 74 15, 700 0445 7 . 49 4 , 670
02 00 8 . 04 5,760 1945 11 . 76 15, 700 08 00 6 .03 2 , 320
023 0 7.86 5 ,390 2000 11 .34 14 ,300 1000 5.29 1 , 440
04 15 8.04 5 , 760 2045 11 . 2 13 ,900 1200 4.94 1 , 090
0600 10 .12 10 , 700 21 15 11 . 69 15 ,500 1800 4 . 54 747

(11 3) 09505550 Ve r d e Rive r be low Ca mp Ve r d e, Ari z.

Locatio n . -- Lat 34° 33 '02" , lon g 111 °5 1'02" , in SW1;j NW1;j s ec.5 , T . 13 N . , R .5 E. , Ya v a p a i Cou n ty ,
Hy drologic Un it 15060203 , on downs tream s id e of br idge on cou n t y h igh wa y , 0 .5 mi ( 0 . 8 km )
sou t h ea s t o f Ca mp Ve r d e, a n d 2 . 2 mi ( 3. 5 km ) downstream fr om Bea v e r Cree k .

Dra inag e area . - -4 , 67 0 mi2 ( 12 , 100 km2 ) , a p p r ox ima tel y ( in c lu d e s 373 mi2 or 966 km2 .i n .Au b r ey
Va lley P la ya , a cl osed ·bas in ) .

Ga g e-height r eco r d . -- Dig it a l wa ter-stag e r ecord e r t a pe exce pt 0030 to 0400, Dec . 19, whe n f loa t
was aga inst floor of record er she lter ; record r econ s truct ed on bas is of . h ig h - wa t e r ma rk in
s he lt e r . Datum of g age is 3 ,045.10 ft (948 . 148 m) Nationa l Geodetic Ve rt ic al Datum of 1929 .

Dis c harg e record . --S tage-d ischa r g e r e la ti on defi n ed b y c u rre n t-meter meas ureme nts .

Maxim a . - - Nove mbe r 1978 to Ma r ch 1979: Dis cha rg e , 55,000 ft3 /s ( 1,560 m3 / s ) a bo u t 0200 hours
Dec . 19, g age h e igh t , 21 . 27 ft ( 6 .483 rn) f r om hi g h -wate r ma rk in recorder shelter .

1970 t o Oc t o be r 1978 : Discha r ge , 43 , 000 ft 3 / s (1, 220 m3 / s ) Se pt. 5- 6 , 1970 , g a ge
he ig h t , 19 .5 ft (5 . 94 m ) f r om p ro f ile past gag e si te .

Ou t s id e period of r ecord : A pea k di scharg e of 97,000 ft 3 /s (2,750 m3 / s ) was r ecor d ed at
fo r me r g ag ing sta ti on at site 8 . 5 mi ( 13 . 7 km) dow n stream ( b e low Wes t Cear C r eek ) on
Ma r. 3 , 1938 , a n d is t h e h ig h est s in ce a t lea st 1924 .

Gag e he ig h t, in fee t , a n d d ischarge , in cu b ic fe e t per s eco nd, a t ind ica ted t ime , 1978

Hour
Gag e

Disch a r g e Hou r
Gag e

Discha r ge Hour
Gag e

Discha rge
h e ig h t he ight he ig h t

Dec . 16 Dec . 18- Con . Dec . 19-Con.
2400 4 .48 247 1230 15 . 88 27 ,300 2400 11 .29 9 , 710

Dec . 17 1700 16 .56 30 ,500 Dec . 20
0600 4 . 44 236 2000 18 . 02 37 ,900 0600 10 .34 7 , 270

I I
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( 113 ) 09505550 V er d e River below Ca mp Ve r d e , Ar iz.-Co ntinued

Gage height , in fee t, a n d d is c h arg e , in cubic fee t per second , at indicated ti me, 1978

Hou r
Gag e

Dis c harge Hour Gage Discharge Ho u r
Gage

Dischargehe ig ht heigh t heig h t

Dec . 17- Con. Dec. 18-Con. Dec . 2Q-Co n .
1200 4 . 44 236 2200 18 . 67 41, 200 1200 9 .96 6 , 570
210 0 4 .51 258 2400 19.75 46,800 240 0 8 .56 4,240
2400 6.22 1,320 Dec. 19 Dec . 21

Dec . 18 02 00 21 .27 55,000 1200 7.79 3, 130
01 00 8. 01 3 , 440 0400 19 . 83 47 , 200 2400 6 . 91 2 ,020
020 0 9 .24 5 , 320 0700 18 . 60 40 , 800 Dec. 22
04 00 10.78 8,320 0900 17 .05 32 , 900 120 0 6 .59 1, 67 0
0600 12 .1 5 12 ,300 1100 15 .46 25 ,400 2400 6. 21 1 ,310
0800 13 .38 16,600 1200 14 .77 22 ,300 Dec . 23
100 0 16 . 26 29 , 100 1800 12 . 62 13,900 1200 6 . 00 1 , 120
1045 16 .40 29 ,700 2100 11 . 84 11 , 300 2400 5.67 864

( 114 ) 09505800 West Clear Creek near Camp Ve r de , Ariz.

Loca ti o n . - - La t 34° 32'19", long 111°41'36" , in NW!aNW!a sec .l1 , T .13 N. , R .6 E. , Yav a pa i Cou n ty ,
Hy d r ologi c Unit 1506020 3 , in Co coni no Nat io n al Forest , on left bank at Bu ll Pen Ranch , 9 mi
( 14 km) upstream fr om mo u t h , and 9 mi ( 14 km) east o f Ca mp V er d e.

Dra inage a rea .--241 mi2 ( 624 km 2 ) .

Ga ge-hei g ht r eco r d . --Dig ital water-stage r eco r d e r tape to 1900 hours , Dec . 18. Alt itude of
gage is 3 ,630 ft ( 1, 106 m ) f r om to pog r a phic map .

Discharge r ecord. --Stage-discharge re lat ion extended above 2 , 700 ft 3 / s ( 60 m3 /s ) on bas is of
slope-area measurements at gage heights 8 .3 and 10 .15 ft ( 2. 53 and 3 .094 m ) . Discharge fo r
period of miss ing gage-he ig ht record estima ted o n bas is of r eco r d s fo r nea r by stations.

Max ima. - -No v ember 1978 to Ma r ch 197 9 : Dis charge , 22,400 ft 3 / s ( 634 m3 / s ) 183 0 hours
--oec. 18, gage heigh t , 11 .6 ft ( 3 . 54 m) f rom h igh-water mar k in we ll.

1964 to Octob e r 1978 : Discharge , 13 ,800 ft 3 /s ( 391 m3 /s ) Mar . 1 , 197 8, gage height ,
10. 15 ft ( 3 . 094 m) .

Ga g e hei g h t, in fee t , a n d d ischarge , in c u bi c fee t per s econd, at in d ica t ed ti me, 1978

I Hour
Gage

heig ht Discharge Hour
Gage

he ight
Discharge Hour Gage

height
Discharge

I
I
I
I
I

Dec . 16
2400

Dec. 17
03 00
0700
1300
2000
2100
2200
2400

2.92

2 .97
2 .93
2 .93
3 .51
3 . 64
4 . 24
6 . 04

38.5

43.4
39 . 7
39 .7

122
149
328

1,770

Dec. 18
0100
03 00
0500
0700
0900
1500
1600
170 0
1800

6 .23
6 . 10
7.33
8 .54
8 . 25

10 .00
11 . 22
11 .52
11 .47

2,000
1,850
3,990
7 ,250
6,340

13 ,1 00
19 ,800
21,900
21 ,500

Dec . 18- Con .
1830 11 . 6
2400

Dec . 19
1200
240 0

Dec . 20
0700
1500
2400

22,400
13,1 00

5 , 900
2 ,900

2,100
1 , 700
2,100
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( 115) 09507980 East Ve rd e Riv e r n ea r Ch ild s , Ar iz.

Location .--Lat 34°17'00" , lon g 111 °38'50" , in s ec . 21, T . l 1 N. , R . 7 E. ( u n s u r v e y ed) , Gila
Cou n ty , Hydro log ic Un it 15060203, in Ton to Nationa l Forest, on left ban k 1 . 3 mi ( 2 . 1 km )
u p s t r ea m f r om mouth, and 6 mi (1 0 km ) so u t h ea s t of Ch ilds .

Dra inage area . --328 miz ( 850 km Z ) .

Gage- height record . --Water-stage recorder graph. Al t itude of gage is 2 ,500 ft (760 m ) , f r om
topog r a p hi c map .

Discharge record . --Stage-discharge relation extended above 960 ft 3 /s ( 27 m3 /s ) on basis of
slope-area measurements at gage heights 8 .82 an d 19 . 2 ft ( 2 . 688 and 5 . 85 m) .

Max ima. --November 1978 to March 1979 : Discharge , 11 ,600 ft 3 /s ( 329 m3 /s ) 1330 hours
""Jan. 17 , gage height, 13 .45 ft ( 4 . 100 m ) .

1961 to October 1978: Discharge, 23 ,500 ft 3 /s ( 666 m3 /s ) Sept. 5 , 1970 , g a g e he ight ,
19 .2 ft ( 5 . 85 m), from profile past gage.

Gage height , in fee t , and discharge , in cub ic fee t per second , at in d icated ti me , 1978

Jan . 17-Con .

Hour

Dec. 16
240 0

Dec . 17
1700
2100
2200
2300
2400

Dec . 18
0200
0300
0400
0600
0800
0815
0900
1000
1400
1600
1700
1900
2100
2400

Gage
height

2 .84

2 . 89
3 . 00
5 . 00
5 . 29
5 .78

6.22
7 .93
9 .42

10 .30
12.53
12.62
12.22
11 .43
11 . 53
12. 37
11 . 92
11 . 22
10 . 00

8 . 05

Discharge

37

44
62

968
1,180
1 ,560

1 ,930
3 ,540
5 , 150
6,220
9 ,480

10,300
9 ,780
8 ,700
8 , 830
9 ,990
9,360
8 ,420
6 ,860
4 ,580

Ho u r

Dec . 19
0100
0400
070 0
0900
1200
1800
2400

Dec. 20
0600
1200
1800
2400

Jan . 15
2400

Jan. 16
1200
1600
2100
2400

J a n . 17
0300
0600
0900

Gage
he ight

7 . 76
7 .58
8 .19
7 .31
6 .50
5. 71
4. 98

4 .25
3.90
3 .57
3.40

1. 80

1 . 86
2 .41
3. 69
4 .15

5 .00
7.51

11. 00

Discharge

4, 220
4 ,080
4 , 740
3 , 800
3 ,000
2 , 280
1 , 680

1, 140
909
712
639

44

52
167
764

1 ,050

1 , 680
3 ,980
8 ,1 40

Hour

1130
1200
1330
1500
1700
1800
2000
2200
2400

Jan. 18
0800
0600
1100
1500
1800
2100
2400

Jan . 19
0600
1200
1800
2400

Gage
he igh t

13 . 36
12 .1 9
13 . 45
11 . 25

9 . 78
8. 99
8.09
7 .22
6.50

5 .73
5.30
5.03
5.30
5.60
6 .38
5 .68

4 .88
4 .37
4 . 18
4. 03

Discharge

11 , 400
9 ,740

11 , 600
8, 420
6 , 510
5 ,530
4 ,500
3 ,570
2 , 860

2 ,160
1,790
1,580
1,790
2 ,040
2 ,740
2,110

1,460
1,080

954
853

( 116 ) 09508 00 0 Ve r d e Rive r below East Ve r d e River n ea r Pin e , Ariz .

Loca t ion. - - La t 34°1 6' , lo n g 111°41 ' , in sec. 30 , T . l l N. , R .7 E. ( u n s u rve y ed), Ya v a p a i Cou n t y ,
Hyd r ol ogi c Un it 150 60203 , on r igh t ban k 2 . 5 mi ( 4 . 0 km ) down s t r eam f r om East Ve r d e Riv er ,
an d 15 mi ( 24 krn) so u th we s t o f Pine.
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( 116 ) 09508 000 V e r d e Riv e r below East Ve r d e Riv e r n ea r Pi ne, Ariz .-Continued

Dr ai n ag e area . --5 , 623 mi2 ( 14 , 560 km 2 ), app rox imately ( in c lu d e s 373 mi 2 or 966 km 2 in Au brey
Val le y P la ya , a c los ed bas in ) .

I Gage-he ight record. --Water-stage r eco r d e r graph. Datum of g ag e is 2 , 401 . 6 ft (732 .0 m )
Na t ional Geodetic Ve r ti ca l Datum of 192 9 .

I Disch arge reco r d . --Stage-d ischarge r el a ti on extended above 40 ,000 ft 3 / s ( 1 , 130 m3 / s ) .

I
I

Maxima.--November 1978 to March 1979 : Discharge, 79, 400 ft 3 /s ( 2,250 m3 / s ) 0645 hours
-oec. 19, gage height , 26. 07 ft (7. 946 m ).

192 4 to J a n u ary 1978: Discharge , 110 , 000 ft 3 / s (3 ,11 5 m3 / s ) Ma r . 3, 1938 , gage h ei g ht ,
24 .7 ft ( 7 . 52 m), f r om rating curve extended above 27,000 ft 3 /s ( 765 m3 /s ), on bas is of
sl o p e - a r ea meas u r eme n t o f peak flow , v e rifi ed by comparison wi th records for other stations
o n Ve r d e River .

Gag e he ight , in fee t , and discharge , in cub ic fee t per second , at in d ica t ed ti me , 1978-79

I Hour Gage
h ei g h t

Discharge Hour
Gage

he ight
Discharge Ho u r

Gage
he ight Discharge

2,930
2 , 820

3,790
3 ,620
3 ,560
3 ,220

5 , 480
4 ,910
4 ,540
4 ,100

26, 600
15, 600

10, 100
11 ,700

6 ,540
5 , 880

11 ,200
11,000
10,400
10,400
11,100
10,400
11 ,400
10,600

9 . 13
8.84
8 .64
8.40

7. 70
7 .63

8 .22
8.12
8 .09
7 .88

11 .08
11 . 70

9. 65
9. 33

11 . 50
11 . 43
11 . 18
11 .18
11 . 48
11 . 18
11.58
11.26

Jan. 17-Con .
1800 16.04
2400 13. 08

J a n . 18
0530
0800
1015
1330
1530
1730
2100
2400

J a n . 22
1200
2400

Jan . 19
0400
0900
1600
2400

J a n. 20
0600
1200
1800
2400

J a n. 21
060 0
1200
1600
2400

12 , 800
10, 400
10 ,200
8,860
7 ,970

536

6,050
5 ,530
4 , 480

545
739

2, 190
2,170

3,580
3,510
3 ,070

2,420
2 ,790
4 ,670
9 ,650

14,800
24,300
25 ,900
30 ,700
32,400
31 , 400

5. 74
5 .96
7.19
7 .18

5 .72

8 . 07
8. 03
7 .76

9.38
9. 13
8. 58

12 .10
11. 18
11. 20
10 . 65
10. 27

7 .35
7.60
8 .70

11 .00
12. 80
15 . 50
15.87
16 .96
17 .30
17 . 09

Dec . 20
0600
1200
1330
1800
2400

Dec . 21
0500
1400
2400

Dec. 22
1130
1500
2400

Jan . 15
2400

J a n . 16
150 0
1800
2200
2400

Jan. 17
0045
0230
0400
0530
070 0
1000
1200
1300
1330
1530

400

400
490
639

3,140

5 ,360
5 ,920

10, 400
12, 600
16,000
31 ,000
30 , 600
37, 500
49, 500
64 ,300
68,1 00
68, 200

67, 600
71 ,900
79 , 400
73 , 400
68 ,200
62,400
50,500
41 ,200
31, 400
23 ,400
17, 400

5.57

5 .57
5 .66
5 . 83
7 . 80

9.04
9 . 32

11 .20
12 .00
13 .22
17 . 00
16.90
18 . 40
20 .80
23 . 52
24 .18
24.20

24. 10
24.82
26 .07
25 .07
24.20
23 .17
21.00
19.13
17 . 10
15 . 28
13 . 66

Dec. 16
2400

Dec . 17
07 00
2000

. 2300
2400

Dec . 18
0130
0245
040 0
05 00
070 0
0900
1000
1130
1330
160 0
1900
2400

Dec. 19
0130
0400
0645
0800
09 00
1000
1230
1430
1700
2000
2400

I

I
I

I
I
I

I
I

I
I



Datum of gage is 2,029 .0 ft ( 618 . 44 m )
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( 117) 09508300 Wet Bo ttom Cree k n ear Ch ilds , Ari z .

Loc at ion.- -Lat 34°09 '39 ", long 111 °41 '32" , in sec .36 , T .9!:, N. , R . 6 E. ( u n s u r v e y ed) , Gila
Cou nty, Hydrolog ic Uni t 15060203 , in T onto Nat iona l Fo r es t, on ri g ht ba nk 1 . 4 mi ( 2 . 3 krn )
u p st r eam f r om mouth , and 13 mi ( 21 km ) south of Child s.

Drai n ag e a r ea . --36 . 4 mi2 ( 94 . 3 km2 ) .

Gag e -hei g h t record . - -Digita l water-stage recorder tape exce p t .1000 ho u r s Dec . 18 to 1600 hours
Dec . 20 . Alt itude of gage is 2, 320 ft (707 m ) , f rom to pog ra p hi c ma p.

Discha rge r eco r d . --Stage-discharge relat ion extended above 3, 000 ft 3 /s ( 85 . 0 m3 / s ) on bas is of
sl ope-area meas urements at gage heights 9 .77, 11 .00, 14 .18, an d 15 .66 ft ( 2 . 978 , 3 .353 ,
4.322, a n d 4 .773 rn) , Dis c harge during period of missi ng gage height estimated o n basis of
r eco r d s for nearb y streams .

Maxima . - - Nov embe r 1978 to March 1979 : Discharge , 6 , 680 ft 3 / s ( 189 m3 / s ) about 031 5 hours
-oec. 18, gage height , 15. 72 ft ( 4 . 791 rn ) f r om h igh-water mar k in well .

1967 to October 1978 : Discharge , 6, 660 ft 3 / s ( 189 m3 /s ) Ma r . 2, 1978, from sl op e - a r ea
measurement of peak flow , g ag e height , 15. 66 ft ( 4 . 773 m ) f r om hi gh -wa ter ma rk in gage
well .

Gage height , in fee t , and discharge , in cub ic feet per second , at in di ca t ed t ime , 1978

Hour
Gag e

Dis c h a r ge Hou r
Gage

Dis c h a r ge Hour
Gage Dis charge

heig h t height height

Dec . 16 Dec . 18-Con . Dec . 18-Con .
2400 3.77 3 .3 020 0 7. 53 1,330 1000 8 .55 2, 230

Dec . 17 0300 14 .44 6 , 160 1200 1,800
080 0 3 . 77 3. 3 03 15 15. 72 6 ,680 1800 1,1 00
1800 3.93 8. 8 0400 13 .83 5 , 830 240 0 800
220 0 4 .43 36 0500 12. 81 5,320 Dec . 19
2300 6. 27 566 0600 9 . 75 3 ,570 0600 550
2400 6.77 833 070 0 8 . 67 2 , 350 1200 450

Dec . 18 0800 8 . 25 1,950 1800 350
0100 6.89 898 0900 7 .74 1, 500 2400 250

( 118 ) 09508500 Verde River be low Tangle Creek , above Hor s es hoe Dam , Ariz.

Location. - -Lat 34 °04' 23" , lon g 111 °42'56" , in sec .35, T.9 N. , R .6 E. ( u n s u r v e y ed ) , Ya v a p a i
Cou n ty, Hydrologic Un it 15060203 , in To n t o Na ti on al Forest , on r igh t bank 1 .3 mi ( 2 . 1 km )
d own s t r ea m f rom Tang le Creek , and 9 mi (1 4 km ) upstream fr om Horseshoe Dam .

Drainage area .--5 , 872 mi2 ( 15 , 208 km2 ), in cl u d e s 373 mi 2 ( 966 km2 ) in Aubrey Vall ey Pla ya , a
cl os ed bas in .

Gag e -h ei g h t r eco r d. --Water-stage r eco r d e r c h a rt.
Na ti on al Geodetic Ve r ti ca l Datum of 1929 .

Dis charge record. --S tag e - d isc harg e rel ation de fined by c u r r e n t - me t e r mea s u r eme n ts .

Maxima.- -November 1978 to March 1979: Discharge , 94, 000 ft 3 /s ( 2 , 660 m3 /s ) 073 0 hours
-oec. 19, gage he ight , 21 .36 ft ( 6 . 511 m ) .

192 4 to October 1978: Discharge , 100 ,000 ft 3 / s ( 2 , 830 m3 /s ) Mar . 3 , 1938 , based on
comp a ri so n with peak d ischarge at other s t a ti o n s o n Ve r d e Riv e r , g ag e h ei g h t , 19 .0 ft
( 5 . 79 m ) f r om flood ma rks .

1888 to Octo b e r 1978 : Dis cha r g e a bout 150 ,000 f t 3 /s ( 4 , 250 m3 /s ) Fe b. 24, 1891,
e stima ted f r om r eco r ds fo r Salt Riv e r a bove a n d bel ow Ve r d e Riv er .
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( 118 ) 09508500 Ve r d e River below Tangle Creek , a bov e Horseshoe Dam , Ariz .-Continued

Gage he ig h t, in fee t, and d ischarge, in cu bi c fee t per second, at in d ica t ed t ime, 1978

Ho u r
Ga g e

Discharge Ho u r
Gag e

Discharge Ho u r
Gage

Dischargehe ight heigh t h ei g h t

Dec . 16 Dec . 18- Con . Dec. 19-Co n .
2400 3 . 74 426 1600 19 .1 62 ,200 2000 15 .4 28 , 200

Dec . 17 1800 20 .0 73 , 700 2400 14 . 2 20,900
1200 3 . 83 458 2100 20 .5 80, 800 Dec. 20
2100 4 . 15 579 2400 20 .45 80,000 0600 13 . 0 15 ,1 00
2200 4 . 39 675 Dec. 19 1200 12. 0 11, 600
2300 5 .1 5 1,030 0300 20 .85 86 , 000 1800 11 . 35 9,730
2400 5.65 1,340 0400 20. 6 82,200 2400 10. 75 8,240

Dec . 18 0600 21 . 0 88 , 300 Dec. 21
0300 11 . 0 8, 610 0730 21 .36 94,000 1200 9 . 75 6 , 140
05 00 13.1 5 15,800 0900 21 .0 88 , 300 2400 8 .75 4 , 52 0
08 00 14. 05 20,100 1200 19 . 8 71 , 000
1000 15 . 5 28 ,800 1400 18 . 6 56 , 400 Dec . 22
1200 16. 48 36 , 100 1600 17 . 4 44 ,100 1200 7 . 75 3 ,290
1400 17 . 6 46 ,000 1800 16 . 2 33 , 900 2400 7. 10 2,630

( 119 ) Deadman Creek near Horseshoe Dam, Ariz .
( Mis c e lla n eo u s site)

Locat ion.- -Lat 34°01'33", lon g 111°39'04" , Ya v a p ai County , Hydrolog ic Un it 15060203 , 3.9 mi
( 6 . 2 km ) upstream fr om mouth , 4.4 mi (7 . 1 km ) northeast of Horseshoe Dam .

Dra inage area .--36 . 3 mi2 ( 92 . 9 km2 ) .

Ma x ima . --November 1978 to March 197 9 : Discharge , 3 ,900 ft 3 / s ( 110 m3 /s ) Dec . 18 , f r om
-riOOdmark an d rating defined by s lope-area measurements of peak flows in Ma r ch 1978 and

February 1980.
February to Oc t o b e r 1978 : Discharge , 6 ,620 ft 3 /s ( 187 m3 /s ) probably Mar . 2 ( r ev is ed ),

f r om s lope-area measurement of peak flow .

Remar ks. - - Tributary to Horseshoe Reservoir from the northeast .

( 120 ) Lime C reek near Horseshoe Dam , near Carefree, Ar iz.
( Mis c e lla n eo u s s ite )

Loca ti on . - -Lat 33° 59'11", lo n g 111 °45' 03", in sec . 4 , T .7 N., R.6 E. ( u n s u r v e y ed), Ma rico p a
Co u nty , Hy d r ologic Un it 15060203 , 0 . 5 mi ( 0. 8 km ) u p str ea m f r om mou t h at ma x imu m
rese r vo ir le v e l, 2. 5 mi ( 4 . 0 km ) west of Ho r s e shoe Dam .

Drainage area . --41 .9 mi2 ( 109 km2 ) .

Ma xi ma . - -No v emb e r 1978 to March 1979 : Discharge, 1 ,540 ft 3 / s ( 43. 6 m3 /s ) rev ised Dec . 18
----;;;::om s lope-area measurement of peak f low.

Fe b r u a r y to Oc t ob e r 1978 : Discharge ,S, 180 ft 3 / s ( 147 m3 /s ) p robabl y Ma r . 2 ( r e v is ed ) ,
f r om sl o p e -a r ea me as u r eme n t of pea k f low.

Re mar ks . - - T r ibuta r y to Ho r s es h oe Res e rvo ir f r om t h e nor t h we s t.
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( 121) Davenport Creek near Horseshoe Dam , Ariz.
( Mis c e lla n eo u s s it e)

Locat ion. --Lat 33° 59'54", long 111°38'32" , in sec.32 , T .8 N. , R. 7 E. ( u n s u r v e y ed) , Mar icopa
Cou n ty, Hydrologic Unit 15060203, 4 .2 mi ( 6 . 7 km ) upstream f r om mouth , 4 mi ( 6 . 4 km ) east
of Horseshoe Dam, and 13 . 7 mi ( 22 . 0 km ) northwest of Sunflower .

Drainage a r ea. -- 25 . 5 mi2 ( 66. 0 km 2 ) .

Maxima. --November 1978 to March 1979 : Discharge, 3, 600 ft 3 /s (1 02 m3 /s ) Dec . 18 from
-noodmark and r a ti nq defined by slope-area measurements at 5 ,500 ft 3 / s ( 156 m3 / s ) in March

1978 and 3 , 220 ft 3 /s ( 91 . 2 m3 /s ) in February 1980 .
February to Octo b e r 1978 : Discharge , 5 ,500 ft 3 /s ( 156 m3 / s ) probabl y Mar . 2 ( r ev is ed ),

f r om sl o pe - a r ea measurement of peak flow .

Remarks . --Tributary to Verd e River from the northeast between Horseshoe and Bartlett
Reservoi rs .

( 122 ) Sheep C reek near Horseshoe Dam , Ariz .
( Misc e lla n eo u s s ite )

Location.--Lat 33°55'24", long 111°38'12" , in sec. 28, T . 7 N. , R. 7 E. ( un s u r v e y ed ) , in Mar icopa
County, Hydrologic Un it 15060203 , 1 mi ( 1 . 6 km) upstream from mouth at maximum reservo ir
level , and 6 mi ( 9. 6 km ) southeast of Horseshoe Dam.

Drainage area.-- 34.2 mi2 ( 88 . 6 km 2 ) .

Maxima . --November 197 8 to March 1979: Discharge , 2, 500 ft 3 /s ( 70 . 8 m3 /s ) rev ised Dec . 18
-rro;:n slope-area measurement of peak flows .

February to October 1978: Discharge, 6 ,660 ft 3 /s ( 189 m3 /s ) probabl y Mar. 2 ( r e v is ed )
from s lo p e - a r ea measurement of peak flow .

Remarks. - - T r ib u t a ry to Bartlett Reservoir f r om t h e northeast.

( 123 ) 09509500 Reservoir S ystem on Ve r d e River at and below Horseshoe Dam , A r iz .

Locat ion. --This s ystem compr ises two storage reservoirs created by Horseshoe and Bartlett
Dams on Verde Rive r . Gages on Horseshoe Reservoir, fo r med b y Horseshoe Dam ,
lat 33 °59'05", long 11 1° 42 '35" , in sec . 2 , T . 7 N . , R.6 E. ( u n s u r v e y ed ) ; a n d Bartlett
Reservoir , formed b y Bartlett Dam, lat 33°49'05" , long 111° 37' 52" , in sec . 34 , T .6 N . , R .7 E.
( u n s u r v e y ed ) , Maricopa Cou n ty, Hydrolog ic Un it 15060203 .

Drainage a r ea. u 6,1 85 mi2 (1 6 , 019 km 2 ) , at Bartlett Dam .

Gag e - h e ig h t record . uWater- stage recorder graphs . Datum of gage on Horseshoe Re s e rvoi r is
1 ,900 . 00 ft ( 579 . 120 m ) a nd on Bartlett Reservoir , 1 , 599 .46 ft ( 487. 515 rn ) Na ti o n a l Geodetic
Ve r t ica l Datum of 1929 .

Con t e n t s, 318 ,000 acre-ft ( 392 h rn-" ) May 9 , 1973.

Maxima . --November 1978 to
~. 26 .

1939 to January 1978:

March 1979 : Co n t e nts , 302 , 100 acre - ft (373 h m3 ) 1500 hours

Co o pe r a t io n . --Capac it y ta b les fu r n is h ed b y Sa lt River Va lley Water Users ' As s ocia t io n .

I I
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( 123 ) 09509500 Reservo ir S ystem on Verd e River at a n d be low
Horseshoe Dam , Ariz.-Con t inued

Remar ks . --Horseshoe Reservoir is formed b y earthfill and rockfi ll dam ; dam completed and
storage began Nov . 15, 1945 . Bartlett Reservoir is formed by concrete multiple- arch d a m ;
dam comp le t ed May 1939 and storage began Feb . 5, 193 9 . Total ca pac it y of t h e two
r es e r v o ir s is 309 , 600 acre- ft ( 382 · hm3 ) d iv ided a s fo llows: Horseshoe Reservo ir ,
131 ,400 acre - ft (1 62 h rn-t) a t el evation 2 ,026.0 ft ( 617 . 52 m)-top of sp il lwa y gates an d
Ba r t lett Reservo ir , 178 , 200 acre- ft ( 220 hm3 ) a t e levation 1, 787. 46 ft ( 544 . 818 m)-top of
s pil lway ga tes . Capacit ies g iven here are f r om ta bl es p u t in u s e Octo b e r 1, 1978, and a re
a p prox ima tely 8 , 100 ac r e - ft le s s t h a n t hos e from t a bl e s used previous ly . Sin c e 1939 , s p ill
h as oc c u r r ed in th e 1941, 1965, 1966 , 1973, 1978, 1979 , and 1980 wa t e r y ea r s.

( 124 ) 09510000 Verde River below Bart lett Dam , Ar iz .

Loca t io n . - - Lat 33 °48' 30" , lo n g 11 1°39'09" , in NW':t sec.5 , T .5 N. , R . 7 E. ( u n s u r v e y ed) ,
Maricopa County , Hydrolog ic Un it 1506020 3 , in Ton t o Na ti o nal Forest , on r igh t bank 2 . 1 mi
(3 . 4 km ) downstream fr om Bartlett Dam , 4 .0 mi ( 6 . 4 km) u p s t r ea m f r om Camp C r ee k, and
18 mi ( 29 km ) ea s t o f town of Cave Cree k .

Dra inage area .--6 ,185 mi2 ( 16 , 019 km2 ) .

Gag e - heig h t r eco r d . --Water-stage recorder graph. Da tum of gage is 1 , 572 .34 ft ( 479 . 249 m )
Nation al Geodet ic Ve r ti ca l Datum of 1929 . T h is gage was used as a supplementa l gage for
r eco r d s publis hed in wa ter resources data fo r Ar izon a .

Discharge record . --Stage-discharge r e lat io n def ined b y current-meter measurements .

Max ima . --November 1978 to March 1979 : Discharge, 75 , 800 ft 3 / s ( 2 , 150 m3 /s ) 1700 hours
-0&. 18, gage height , 22. 60 ft ( 6 . 888 m ) .

1939 t o January 1978 ( r eg u la t ed ) : Dis c h a r g e , 101, 000 ft 3 / s ( 2, 860 m3 /s ) Mar. 2 , 197 8 ,
gage h e ig h t 25 . 9 ft ( 7 . 894 m) .

1888 to 193 9 ( u n r eg u la t ed ) : Discharge no t determ ined, probab ly over 150 ,000 ft 3 / s
(4 , 250 m3 /s ) Fe b . 24 , 1891 . Floods of Nov . 27 , 1905, and Ma r . 4 , 1938 , reached ma xi mu m
d lschar-qes of 96, 000 f t 3 / s ( 2, 720 m3 /s ) a nd 95, 000 ft 3 / s ( 2, 690 m3 /s ) , r es p ec t iv e ly .

Remar ks. -- Flow regulated by Bartlett Reservo ir since 1939 and by Horseshoe Reservoir s ince
1945 ( s e e station 09509500 ) .

Gag e h ei g h t , in fee t, a n d d ischarge , in c u bi c fee t per second , a t in d ica t ed t ime , 1978 - 79

Ho u r
Ga g e

Discha r g e Ho u r
Gag e

Discharge Ho u r
Gage

Discharge
heig h t he ig h t h ei g h t

Dec . 15 Dec .. 18-Con . J a n . 17-Con .
2400 3 . 30 427 2400 20 . 69 62 , 800 0400 7 . 07 2 ,910

Dec . 16 Dec . 19 1000 7.07 2 , 910
1000 3 .30 427 0600 21 . 13 65 ,800 1030 10 . 00 13,300
1200 3 . 89 713 1200 21 . 56 68 , 700 111 5 12 . 00 19,800
1330 2 .85 205 1330 21 .67 69 , 400 1200 12 . 24 20 ,700
1800 3 .78 713 2000 15 . 14 26,900 1445 12. 25 20,700
2400 3 .87 788 2100 14 . 78 26 ,100 15 15 13. 53 25 ,700

De c . 17 2400 14 . 86 26 ,400 2400 13 . 61 26, 000
1500 3 . 87 788 Dec . 20 J a n. 18
1700 3.35 446 1100 14 . 86 26, 400 0830 13 . 70 26 ,400
1900 3 . 17 328 1200 14. 11 22 , 900 09 00 12 .37 21 , 000
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( 124 ) 09510000 Ve rd e River b elow Bar tl e t t Dam , Ariz. - Co n t inued

Ga g e heig ht , in fee t, and di s cha rge, in cu b ic fee t per secon d , at in d ic a t ed t ime, 197 8-79

Hou r
Gag e

Dis c harge Hou r
Ga ge

Dis cha rge Ho u r
Gag e Dis c h a rge

h e ig h t hei ght hei g h t

Dec . 17-Con . Dec . 20-Con . J a n . 18- Co n .
2400 3.1 6 321 1300 7 . 45 3,740 1000 12 . 27 20, 600

2400 7 . 16 3, 160 1500 12 . 35 20, 900
Dec. 18 J a n. 15 2400 12 .1 5 20,1 00
0100 3.32 427 2400 4 .45 24 J a n. 19
07 00 3 . 20 350 Jan . 16 0100 10 . 70 15, 000
0800 5. 30 2 , 530 0800 4 .45 24 2400 10.60 14 , 700
1000 5 . 48 2,820 1000 5 . 30 484 Jan . 20
1100 12 . 17 15, 500 1600 5 . 32 499 1200 10 . 50 14,400
1200 15.85 31 ,700 1800 5.22 400 240 0 10 .40 14 , 100
1430 20 . 33 60 , 30 0 2400 5 . 22 400 J an. 21
1600 19 .81 56, 760 010 0 5 . 90 3,720
1700 22 . 60 75, 800 J an. 17 070 0 5. 74 3 , 440
2000 22. 33 74 , 000 0300 5. 23 418 2400 5 .74 4,440

( 125) 09510080 West Fork S ycamore Cree k near Sun flower , Ar iz .
( Discon t in u ed s tat ion )

Loc a ti on .-- Lat 33° 56 '4 5", lo ng 111°29' 05", in SE ':i sec . 13 , T . 7 N. , R . 8 E., Ma r ic op a Coun t y ,
Hydrologi c Un it 150 60203 , in Ton to Na ti on al Fo res t , on ri g h t ban k 1 .2 mi ( 1 . 9 km) u pst ream
from con f lue n ce with East Fork , and 5 . 7 mi ( 9. 2 km) no rth of Sun f low e r .

Dra inage area . --9 .8 mi2 ( 25 . 4 km2 ) .

Gage-he ig ht reco r d . --C r est s t ag e only .
topog r a p hi c ma p.

Alt itude of gage is 4 , 000 ft ( 1, 200 rn) , f r om

Disc h a r g e r eco r d . --Stage-d is charge r e la ti on d e f ined b y c u r rent- meter meas u r ements b el ow
420 ft 3 / s ( 11. 9 m3 / s ) and extended above on bas is of s lo p e -a r ea measurements of p e a k fl ows
a t 6 .7 a n d 9. 50 ft ( 2 . 04 a n d 2 .896 m ) .

Maxi ma . -- November 1978 to March 1979 : Discharge , 463 ft 3 /s (1 3 .1 m3 / s ) probab ly J a n. 17.
---gage height , 5 .60 ft ( 1 . 707 m ) from h ig h-water ma r k in well.

1959 to Oc t ob e r 1978: Discharge , 3, 480 ft 3 / s ( 98 . 6 m3 /s ) S e pt. 5, 1970, g ag e h ei ght ,
9 . 50 ft ( 2 . 896 m ) .

( 126 ) 0951 0100 East Fork Syca mo r e C reek nea r Sunflo wer , Ar iz .

Locat ion .--Lat 33°56' 58" , lo n g 111°27' 39", in NE':iSE':i s ec.18 , T. 7 N . , R . 9 E. , Ma ri co p a Cou n ty ,
Hy d r o logi c Un it 150 60203, in To n to Natio n a l Fores t , on left bank 1 .7 mi ( 2 . 7 km ) upstr ea m
from con f lu e n ce w ith West Fork, a n d 6 .0 mi (9 .7 km ) no r th of S u nf lower .

Dra in ag e a r ea . -- 4 . 49 mi2 ( 11 . 6 km2 ) .

Ga g e -hei g h t r eco rd. --C r est s t ag e onl y d uring flood per iod.
( 1 , 262 m ) , f r om to pog r a phic ma p.

Al ti t u d e of gag e is 4,140 ft
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( 126) 09510100 East For k S y camore C r ee k nea r S u n f lower , Ariz .-Con t in u ed

I Dis c ha rge r eco r d . - - St ag e - di s ch a r g e r e la ti on ex tended abov e 130 ft 3 / s ( 3 . 7 m3 / s ) on bas is o f
s lop e - a r ea measurement a t gage he ight 9 .50 f t ( 2 . 896 m).

I
Ma xi ma . - -November 1978 to March 1979: Discharge , 298 ft 3 / s ( 8 . 44 m3 / s ) Dec. 18 , gage
~ht, 4 . 80 rt ( 1 . 463 m ) f r om h igh-water mar k in we ll .

1959 to Oct obe r 197 8: Discharge , 1,940 ft 3 / s ( 54 . 9 m3 /s ) Sept. 5, 1970, g ag e he igh t ,
9 . 50 f't (2 . 896 m) f r om prof ile past gag e .

I
I
I

( 127) 095 101 70 Camp Creek near Sunflower , Ar iz.
( C r es t - s t ag e stat ion )

Loc a ti on . - - Lat 33°45' 35" , lon g 111°29 '4 4" , in SW!:l sec . 24 , T . 5 N. , R .8 E. , Ma ri cop a County ,
Hyd r ologic Un it 15060203 , on r ig h t bank a t u p str eam s ide of cu lvert on S ta t e Hig h wa y . 87,
0 . 5 mi ( 0 . 8 km ) upstream fr om mou th , and 7 mi ( 11 km) sou t h of Sun flower .

Dr a inage a r ea. - - 2 . 6 mi2 ( 6 . 7 km2 ) .

Discharge , 134 f t 3 / s (3 . 79 m3 ls ) 1600 h ou r s Dec . 18 ,

Rema rks . --T r ibutary to S ycamore Creek fr om the east.

Gage-height record. --Water-stage r eco r d e r graph . Datum of gage is 2 ,1 86 . 61 ft ( 666 . 479 m )
Arizona State Highway datum .

Discharge r eco r d . --Stage-d ischarge r e la ti on extended above 27 f t 3 / s ( 0. 76 m3 I s ) on bas is of
comp uta ti on s of f low t h r ou g h cul v e r t .

( 11. 4 m3 /s ) Ma r. 2, 1978 , gage height ,

Max ima . -- November 1978 to Ma r ch 1979 :
--gage he ig h t, 2 . 52 f t ( 0. 768 m).

1963 to Oc tober 1978 : Discharge, 402 ft 3 I s
5. 05 ft ( 1 . 554 m).

I
I
I

Mean d ischarge , in cu bi c fee t per second , 1978

I
I

Day

Dec . 17
18
19

Dis cha r g e .

16
98
51

Day

Dec . 20
Jan . 17

18

Discharge

10
39
44

Day

J an . 19
20

Discharge

24
9 .5

I
I
I
I

Gag e h e ig ht , in fee t, and discha rge , in c ub ic fee t per second , at in di ca t ed ti me, 1978 -79

Hour Ga g e Dis cha r g e Hou r Gage Discha rge Hou r
Gag e Discharge

h e ig h t he ight height

Dec . 16 Dec. 19-Con . J an. 18- Con .
2400 0 . 09 0 1400 1 . 51 53 0300 1 .60 60

Dec. 17 1800 1. 27 34 0430 1 . 73 70
1600 .36 0 1900 1. 48 50 0530 1 . 61 61
220 0 2. 15 104 240 0 1. 17 26 0700 1 . 36 41
2400 1. 72 70 J a n . 16 1100 1. 21 29

Dec. 18 240 0 . 60 . 3 1700 1 .18 26
03 00 1. 54 55 J an . 17 1900 1 .20 28
0400 2 .1 6 105 0200 . 82 4 .8 2000 1. 61 61
0500 2 . 45 128 0400 1 . 10 20 2100 2 . 09 99

I
I
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( 127) 09510170 Ca mp Creek n ea r Su n f lower , Ar iz .-Contin ued

Gage he igh t , in feet , a n d d is charge , in c u bi c fee t pe r seco nd, at in d ica ted ti me, 1978-79

Ho u r
Gag e

Disch a rg e Hour
Gag e

Dis cha r ge Hour
Gag e

Dis cha r g ehe ight he igh t height

De c . la-Con . J a n. 17-Co n . Jan . 18-Con .
0600 2.51 133 0600 1. 40 44 2200 1 .76 73
1300 1 .97 90 07 00 1. 94 87 2400 1.50 52
1600 2 .52 134 083 0 2 . 18 106
2400 1 .38 42 100 0 1.85 80 Ja n . 19

De c . 19 1200 1.55 56 0200 1 . 30 36
0300 2 .05 96 1500 1 . 32 38 0600 1 . 19 27
0500 1 . 63 62 1800 1 . 15 24 0930 1 .17 26
1000 1. 36 41 240 0 1 .09 19 1200 1.13 22
1100 1. 52 54 Ja n . 18 1800 1. 06 17
1300 1 . 46 49 01 00 1 .27 34 2400 1 .03 15

( 128 ) 09510200 S ycamore Creek nea r Fort Mc Dowel l , Ari z.

Loc ati on.--La t 33°41 '39" , long 111°32'28" , in sec .16 , T .4 N'. , R .8 E. ( u n s u r v e y ed ) , Maricopa
Cou n t y , Hy d r olog ic Uni t 1506 0203, in Tonto Na tio n a l Fo r est, on r ig h t ban k 0 .7 mi ( 1 . 1 km )
southwes t of S ug a rl oa f Mou n t a in, 9 mi ( 14 km ) north eas t of Fort McDowell , 10 mi ( 16 km )
up s t r eam from mou t h , and 25 mi ( 40 krn) northeast of Scottsdale.

Drai nage area.--164 miz ( 425 kmZ ) .

Gage - height record . --Water - stage reco r d er ta p e from recorder dr iven b y man omete r . Datum of
g age is 1 ,759 .33 ft ( 536. 244 m ) Nati o nal Geod etic Ve r t ica l Datu m of 1929 .

Dis charge reco rd.--S tage- disch a r ge r el at ion exte n d ed ab ove 3,600 ft 3 /s ( 102 m3 / s ) o n bas is of
slope-area mea su r emen t s at g ag e heights 15.0 , 16 .0 , and 19 .7 ft ( 4 . 57 , 4. 88 , and 6 .00 m ) .

Max ima. -- Nov e mb e r 1978 to March 1979 : Dis cha r g e , 9,520 ft 3 / s ( 270 m3 / s ) 0500 hours ,
-----oec. 18, g age he igh t , 10 .'84 ft (3 .304 rn) .

1959 to Octobe r 1978: Dis c h a r ge , 24 ,200 ft 3 /s ( 685 m3 / s ) Sept. 5, 1970 , gage height ,
19 . 7 ft ( 6 . 00 m), f r om profi le pa s t gage .

Ga ge he ight, in feet, a n d d is cha r ge , in cu bic fe et per s eco n d , a t in d ica t ed t ime, 1978- 79

Hour
Gage

Discharg e Hou r
Gage Discharge Hour

Gage
Discharge

h ei g h t heigh t height

Dec. 16 Dec. 19 Jan . 17- Co n .
2400 1 . 00 7 .0 0300 7. 37 4 , 900 1800 5 . 03 2,420

Dec . 17 0600 5 .82 3 , 180 1900 5 . 11 2, 490
0700 1 .00 7 . 0 0700 5 .82 3 ,180 2200 4 .71 2 ,130
1200 1 . 04 11 0800 6.15 3, 520 2400 4 .44 1, 890
1400 1. 05 12 1200 5 .32 2,680 J a n . 18
1600 1. 13 22 1300 4 . 83 2,240 0200 4 .1 7 1, 670
170 0 1 . 23 37 1500 4 . 94 2 , 340 0500 5 .22 2 , 590
1900 1 . 27 43 1800 4 . 37 1 ,830 0700 5 .35 2,710
2000 1. 81 205 2100 4 .23 1 , 7.10 1200 4 . 66 2 ,080

I I
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( 128 ) 09510200 S ycamore C r ee k near Fort Mc Dow ell , Ar iz . -Continued

Gage he ight , in fee t , a n d d is c h a r g e , in c u bi c feet per secon d, at in di ca t ed t ime , 1978-79

Hour Gage
Discharge Hour

Gage
Discharge Hour

Gage Discharge
height he ight he ight

Dec . 17- C on . Dec . 19--Con . J a n . 18- Con .
210 0 3.31 1,000 2400 3 . 69 1,280 1500 4 . 97 2 , 360
2200 6 . 20 3, 58 0 1900 4 . 39 1 ,840
2300 6 . 28 3 , 67 0 Dec . 20 2100 4 . 53 1, 97 0
2400 6 .23 3,610 0600 3. 12 891 2230 6.05 3 , 420

Dec . 18 1200 2 .82 704 2400 5 .45 2 ,810
0100 6 .57 3,990 1800 2 . 58 565 Jan . 19
0200 7 .05 4,520 2400 2.44 490 0300 4.46 1,900
0300 8 . 52 5 ,310 Dec . 21 0400 4.46 1 , 900
0400 8 . 33 5, 050 1800 2.08 320 08 00 3 . 88 1 , 430
0500 10. 84 9 , 520 2400 2 .04 304 0900 3 .97 1 , 510
0600 9 . 81 8, 020 J a n . 16 1500 3 .54 1 ,1 60
0900 7.51 5,070 2400 1.77 194 1600 3 .59 1,200
1000 7 . 51 5 ,070 Jan . 17 2400 3. 25 962
1100 7 .59 5,1 70 0200 2.01 284 Jan. 20
1200 7 .22 4 ,720 0500 1. 97 268 0600 2.42 470
1300 7 .70 5,300 0600 4.49 1 , 930 1400 2.31 415
1600 10 . 14 8 ,490 0700 5 .05 2,440 1800 2 .34 430
1700 9 . 22 7 ,220 0800 5.85 3, 210 2400 2 .1 2 329
2100 7 .08 4 ,560 0900 7 .40 4, 940 Jan. 21

. 2400 6 . 19 3 , 57 0 0945 8 .68 6 ,510 0600 2.07 308
1100 8. 49 6 , 270 1200 2.05 300

Dec. 19 1200 7 .59 5 ,170 1500 2.09 316
0100 5 .86 3 , 220 1400 6 .63 4 ,050 1800 1.99 276
0200 6 .00 3 , 360 1600 5.69 3,050 2400 1 .89 236

(1 29 ) 09511300 Verde River near Scottsda le , Ariz .

Locat ion.--Lat 33 °34'52" , lo n g 111°40'1 2" , in NE1:i sec.30 , T .3 N. , R .7 E. , Maricopa County ,
Hydrologic Unit 15060203, on pier near left bank on downstream side of bridge on State
Highway 87, in Fort McDowell Indian Reservation, 2 .5 mi ( 4 . 0 km ) upstream from mouth,
3. 8 mi ( 6 . 1 km ) downstream from Fort McDowell, and 16 mi ( 26 km ) northeast of Scottsdale .

Drai n ag e area.--6 , 600 mi2 ( 17 , 090 km2 ) , approximate ly .

Gag e -he ight record . --Remote r eadi n g s f r om wa t e r - s t ag e recorder from Dec . 16 to 1500 hours
Dec. 18 wh e n gage was destroyed . Water-stage recorder graph Ja n. 16 - 21 and
Mar. 26 - Ap r. 1. Datum of gage is 1 , 351 . 35 ft ( 411 . 891 m ) National Geodetic Ve r t ica l Datum
of 1929 .

Disch arge r eco r d . --Stage-discha rge r e la t ion defined by current-meter measurements below
32 ,000 ft 3 / s ( 906 m3 /s ) .

Maxima . -- No vember 1978 to Ma r ch 1979: Discha r g e , 64 , 000 ftJ / s ( 1, 812 mJ / s ) Dec. 18 es t ima t ed
-on-b as is of flood r o u t in g, gage hei g h t no t d ete rm ined .

1939 to Octo be r 1978 : Dis cha r g e , 96, 00 0 ft J / s ( 2 , 719 mJ / s ) Ma r. 2 , 1978 , on bas is of
flood r o u ti n g, g ag e h e ig h t , 18 .3 ft ( 5 . 58 m ) , f r om profi le past gage .

Remar ks . -- Flow r eg u la t ed b y Bart lett Reservo ir s ince 1939 a n d b y Ho r s e s h oe Reservoir s ince
1945 ( s ee s t a 09509500 ) .
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( 129 ) 09511300 Ve r d e River near Scottsda le , Ar iz .-Continued

Gage height, in feet , and dis c ha rge , in cub ic fee t per s econ d , at indi ca t ed ti me, 1979

Hour Gage
Discharge Hour

Gag e
Discharge Hour

Gage Discharge
heig ht h e ight h e ig h t

Jan . 16 J an. 19 Mar . 28
2100 6 .1 5 134 02 00 11 .46 25 ,400 200 0 8. 45 9 ,400
240 0 6 .55 538 0400 11 .21 23 ,600 2200 9. 16 12 ,200

060 0 11 .58 26 ,200 2400 9 .11 12 , 040
J a n . 17 0800 10 .18 16 ,800 Mar . 29

0900 6 .71 790 1600 10 .20 16 , 900 0200 9 .49 13 ,600
1200 8.60 6 ,310 2400 10.17 16 , 700 0600 8 . 96 11 ,500
1400 9.32 10,600 Jan . 20 0800 8 .85 11 ,100
1500 9.48 11 ,900 120 0 9 .97 16 ,100 2400 8. 81 10 ,900
1600 10 .38 18 ,600 240 0 10 .01 16,400 Mar. 30
1900 10 . 95 21 ,000 Jan . 21 1200 8. 74 10 , 600
200 0 11 .47 24,500 03 00 9 .87 15 , 600 1400 9 .45 13,400
2200 11 .65 25 ,000 0600 7 .69 5 ,820 1600 9.74 14 ,900
2400 11 .74 25,400 1000 7 .20 4 , 980 1800 9 .63 14 , 300

2400 7.21 5 ,000 2400 9.64 14 , 300
Ja n . 18 Mar . 26 Mar . 31

030 0 11 .87 27 ,000 2200 6 .60 4 ,140 2000 9 .67 14, 500
0600 11.87 27,000 2400 7.31 5 ,730 2200 8. 77 10 ,700
090 0 12 .02 27 ,600 2400 8 .50 9,570
1100 12 .05 27,800 Mar. 27 Apr .l
1200 11 .99 27,500 1400 7 .52 6 ,330 100 0 8.53 9,670
1500 11 .40 24 ,300 160 0 8 .31 8 ,840 130 0 7 . 69 6 ,790
2400 11 .23 23 ,000 2400 8 .36 9 ,040 2400 6 .38 3 , 610

( 130 ) 09512100 In d ian Bend Wash at Scottsd a le, Ariz .

Locatio n . -- Lat 33 °32'19", lon 'g 111°54'57", in SW1:;S E1:; sec .2 , T .2 N. , R .4 E. , Maricopa Co u nty ,
Hydro logic Unit 150 60106 , at In d ian Bend Roa d in Scottsdale .

Dr a inag e area . --62 mi2 ( 161 km2 ) excl uding area u p s t r eam from Central Arizona Canal .

Gage-he igh t record . --Wate r-stag e r ecord e r . Dat u m of gage is 1 ,280 .29 ft ( 390 . 232 m ) National
Geodetic Vertica l Da t um of 1929.

Discharge record . --Stage-disch arge re lation ex t ended a bove 7 ,000 ft 3 I s ( 200 m3 I s ) on bas is of
partial mea surement at gage heig ht 4 . 2 ft (1 .28 m) and sl o p e-conveyance com p utation at gage
height 4 .90 ft ( 1. 494 m) .

Maxima . - - Nov ember 1978 to
~. 17 , gage heigh t, 1. 62

1922 to Oc t o b e r 1978 :
4 . 90 ft ( 1. 494 m ) .

Ma rch 1979 : Discha r ge , 252 ft 3 /s ( 7 . 14 m3 /s ) 1200 hours
ft ( 0 . 494 m) .
Dis cha rge , 21,000 ft 3 / s ( 595 m3 / s ) J une 22 , 1972 , gage he igh t

( 131 ) 095121 70 Sa lt River a t Jo in t h ead Dam at Phoeni x , Ariz .

Locat ion.--Lat 33°26 '25", long 111 ° 58 '22" , in SW~ sec .8 , T . l N. , R .4 E., Mar icopa County ,
Hyd rologic Unit 150 60 106 , 1 , 500 ft ( 460 m ) u pstream from 48th Street in Phoeni x, 1 . 7 mi
( 2 . 7 km ) dow nstream f r om Tem pe br idge , and 5.8 mi ( 9. 3 krn) east of Phoeni x Post Off ic e .

I I



Dra in age area . --13,225 mi2 ( 35, 000 km2 ) .
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(1 31) 0951 2170 Sa lt Riv e r at Joi n tl1ead Dam at Phoen ix , Ariz .-Contin u ed
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Gag e - h ei g h t record . --Frequent sta ff gage readings f r om 2400 hours Dec. 18 to 1000 hours
Dec . 21, and wate r -s t ag e recorder graph 1000 hours Dec . 19 to 1400 hours Dec . 22, a n d
after 1800 ho u r s Jan . 17. Record fu r n is hed b y the Sal t River Val ley Water Us e r s '
Associ a ti on . Al titu d e of g ag e is 1 ,130 ft ( 350 rn) from to pog r a p hi c ma p.

Discha rge r ecor d. - - S tag e - d is c h a r g e r el a ti o n pr ior to 100 0 ho u r s Dec . 19 is un cer-ta in i

therea fter , t h e stage-d ischarge re la t ion is def ined b y cur ren t-meter measuremen t s.
Disc ha r ge dur ing per iods of no gage-heig ht r eco r d and periods of sh ifti ng con t r ol were
estimated o n th e basis of releases f r om Ste wa r t Mounta in and Bartlett Dams .

Maxima . --November 1978 to March 1979 : Discharge , 126,000 ft 3 /s ( 3 , 570 m3 /s ) 2300 hours
~. 19, gag e h e igh t, 1 0 .05 f t ( 3 . 0 6 4 m ) .

1939 to October 1978 : Discharge, 122,000 ft 3/s ( 3 , 455 m3 /s ) Ma r . 2, 1978 , g ag e h ei gh t ,
12.50 ft ( 3 . 81 m).

1870 to Octo be r 193 9 : Discharge , about 300,000 ft 3 / s ( 8 , 500 m3 / s ) Feb . 24 , 1891 ,
est ima ted on bas is of records fo r fo r me r station at Ari zon a Dam .

Remar ks. -- Flow regulated b y reservo irs on the Salt River since 1910 ( s ee s ta 0950 2000) and by
reservoirs on t h e Verde River s ince 1939 ( see sta 09509500 ) .

Gage h ei g h t, in fee t, and d is c h a r g e, in cu b ic fee t per s econd, at in d ica t ed t ime , 1978 - 79

Hour Gag e Discharge Ho u r
Ga g e

Discharge Hour
Gag e Dis c harge

h ei g h t h e ig h t he ight

Dec . 17 Jan . 17 Mar . 27
2400 0 1200 0 0800 3.65 11, 500

De c . 18 1800 4.5 15 ,000 1800 3 .74 12, 400
1000 0 2000 5 .48 27 ,800 2200 4 . 05 15, 600
1800 5, 000 2200 6 .1 7 38,700 2400 4 . 07 15,800
2000 30 , 000 2400 7 .20 57 ,500 Ma r. 28
2400 8 .4 48,000 040 0 4.10 16,200

Dec. 19 J a n . 18 1000 4 .17 16,900
. 0200 9. 9 77,1 00 0500 ' 7 . 70 67,1 00 1200 4. 22 17 ,600 .
0330 10 .2 83 , 100 0900 7 . 95 72,1 00 2000 4 .28 18,300
0450 10 . 4 101,000 1400 8. 13 75,700 2400 4.60 22, 500
0550 10. 2 97 , 100 1800 7. 98 72, 700 Mar . 29
0630 10 .0 93,100 2200 8 .1 5 76, 100 02 00 5 . 75 40,100
07 00 9 .9 93,100 2400 8.40 81 ,1 00 0400 6. 90 61 ,500
0800 10 . 0 103 ,000 08 00 7 .18 67,400
0930 9 .8 107 ,000 J a n . 19 1800 6 . 92 61 ,900
1100 9 .8 113 ,000 020 0 8. 60 85,1 00 200 0 6 .94 62 , 400
1200 9 .85 121 ,000 0800 8. 07 74, 500 2200 6. 90 61 ,500
1315 9 .9 122,000 2000 7. 64 65 , 900 2400 6 .70 57,500
1800 10 .0 125,000 2400 7 . 45 62 ,300 Ma r . 30
203 0 10 .0 125, 000 Ja n . 20 0600 5. 65 38 ,400
2300 10.05 126,000 0200 7 .28 61 , 100 1000 5 .48 35,600
2400 10 . 0 125 , 000 1600 6 .96 56,700 1400 5 . 53 36 , 400

1800 7 .03 60 ,1 00 1800 6 .35 50,800
Dec . 20 2400 6 .90 59 ,500 2000 6 .50 53 ,600
0200 10 . 0 125, 000 2200 6 .55 54,600
0300 9 .5 113 , 000 J a n . 21 2400 6 . 55 54 , 600
0400 8. 5 93, 100 050 0 6 .79 59 ,300 Ma r . 31
0600 8 .3 89 ,1 00 1200 6.00 44 ,400 1000 6 .55 54 , 600
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( 131) 09512170 Salt River at Jointhead Dam at Phoeni x , Ari z .-Continued

Gage he ight , in fee t, an d d ischarge , in cu bi c feet per se cond, at indi cated time , 1978-79

Hour Gage Discharge Hour Gag e Discharge Hou r Gage Disch ar g eheight hei g h t heig ht

Dec. 20- Con . J an . 21- Con. Ma r . 31- Con .
0800 8 . 15 86 ,1 00 1800 5 .65 38, 400 1200 6 . 30 49, 900
1000 8 .0 83, 100 2400 4 . 93 27,100 1600 5 .33 33, 200
1420 8.0 83 , 100 1800 5 . 30 32,700
1540 7. 9 82,100 Jan . 22 2200 5 . 32 33, 000
1800 7. 9 81 ,100 0800 5 .00 28,100 2400 5 .22 31 ,500
1900 7. 8 79,100 1400 4 .97 27,700 Ap r .l
2000 7 .5 73,100 1500 4 .50 21 ,100 0400 4 . 83 25 ,700
2400 6 .58 55,200 1600 4 . 08 15, 900 1400 4. 63 22, 900

2000 2 .83 4 , 700 1600 4 . 55 21 , 800
Dec. 21 2200 2 . 63 3, 370 2400 3 .95 14, 600
0115 6 .4 51 , 700 2400 4 . 15 16,700 Ap r .2
0230 6. 4 51, 700 Jan . 23 0600 3 . 70 12, 000
0430 6 .6 51, 700 0100 4.30 18, 500 1000 3. 65 11, 600
1100 6 . 6 55 ,600 0400 4 .40 19,800 1400 3 . 32 8, 500
1600 6.5 53,600 1800 4.94 27 , 200 1800 3 .00 5,940
1730 5 . 7 39 , 200 2200 4 .16 16 , 800 2000 2 . 85 4,840
2000 5 .7 39,200 2400 4 .10 16, 200 2400 2 . 85 4, 840
2300 5 .4 34 ,300 Apr . 3
2400 5 .4 34,300 Jan . 24 1800 2 .78 4,360

0900 4.04 15,500 2000 2 .85 4,840
Dec . 22 2400 4 . 05 15 ,600 2200 3 . 43 9, 460
0300 5 .4 34 ,300 2400 3. 48 9, 920
0900 5 . 48 35 ,600 Jan . 25 Apr. 4
1330 5. 30 32 , 700 0200 3 . 91 14,1 00 1600 3 . 42 9,380
1800 31 ,000 0500 3. 93 14,300 2400 2.95 5,570
2400 30 ,000 0800 3 .73 12, 300 Ap r.-5

1000 3 .73 12 , 300 0400 2 .78 4, 360
Dec . 23 1500 3.85 13 ,500 1000 2. 88 5; 060

1800 25,000 1800 3 . 75 12,500 2200 2 .63 3, 370
2400 8 , 000 2400 3 . 93 14 ,300 - 2400 2 . 55 2, 880

( 132 ) 09512300 Cave Creek near Cave Creek , Ariz.
( Cr es t - s t ag e station )

Location . - - Lat 33° 47'07" , long 112°00'24", in SW'a sec. 12, T . 5 N. , R. 3 E. , Mar icopa County ,
Hyd r ologi c Unit 15060106 , on left ban k 200 ft ( 61 m) upstream fr om power t r ansmis sion line,
4. 75 mi ( 7 . 6 km) southwest of the town of Cave Creek , and 5 . 0 mi ( 8 . 0 krn) upstream from
Cave Cree k Dam.

Dr a inage area . --121 mi2 (31 4 km2 ) .

Gag e- he ig ht record .--Crest stage onl y . Alti t ud e of gage is 1,8 00 ft ( 550 m) , f rom to pog r ap hi c
map .

Discharge record .--Stage-discharge r e lat ion ex t end ed above 720 ft 3 / s ( 20. 4 m3 /s ) on basis of
slope - a r ea measurements at g ag e heights 6 .79 and 8 .62 ft ( 2 . 094 an d 2 .656 rn) .



Re ma r ks . - -F low s tored in Ca v e Creek Re s e rvo ir a n d r el e ased s lowly to prevent f lood in g in
Ph oe n ix .

Max ima. - -Novemb e r 1978 to Ma r ch 1979: Discha rge , 6, 900 ft 3 / s ( 195 m3 / s ) probab ly Dec . 18 ,
-gage he igh t , 7 . 34 ft ( 2 . 237 m ) .

1958 to Oc t o b e r 1978: Disch a r g e , 12, 400 ft 3 / s ( 351 m3 / s ) Dec . 19 , 1967 , g age h e ig h t ,
8 . 62 ft ( 2 . 627 m) .

I
I
I
I
I
I

( 132 ) 095 12300 Ca v e C reek nea r Cave Creek, Ar iz . - Con ti n u ed
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Discharge , 5 . 1 ft3 /S ( 0 . 144 m3/s ) 2400 ho u r s Mar . 13 ,

I
I
I
I
I
I
I
I
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( 133 ) 09512410 Mingus C Watershed near Pres co tt , Ar iz .
( U . S. Forest Service stat ion )

Loca t ion.- -La t 34° 38 '54" , lo n g 112°1 0'27", in NW!:sS E!:s sec. 29 , T. 15 N ., R . 2 E. , Ya v a pa i Co u n t y ,
Hydro logi c Un it 150701 02, Presco t t National Fores t , 3 mi ( 5 km ) u pstream f r om t h e
co nfl ue n c e of Lan g Ca nyo n with Yeag e r Ca n yon , and 19 mi ( 31 km ) east -northeast of
Prescot t.

Dr a inage area .- -0 .07 mi2 ( 0 .1 8 km2 ) .

Ga g e - hei g h t r ecor d. --Wa ter-s tage recorder c h a rt. Altitude of g ag e is 6 , 310 ft ( 1 , 923 m ) from
topographic map.

Discharge record . --Computed from t h eo r e t ica l rating for 120° v - no t c h wei r . Records fu r ni shed
b y U .S . Forest Service , Roc ky Mo u n tai n Forest a n d Range Experiment Stat ion.

Maxim a . - - No v e mbe r 1978 to Ma r c h 1979 :
-gage h ei g h t , 1.06 ft ( 0 . 323 m ) .

1958 to Octob e r 1978 : Disch arge, 17 .3 ft 3 / s ( 0. 49 m3 /s ) J u ly 28 , 1961'.

Rem a r ks. - - Add it iona l data fo r othe r s ma ll resea rch wa t e r shed s a r e ava ilable f r om th e expe r ime n t
s ta t ion.

( 134 ) 09512500 Agua Fria River near Maye r , Ar iz .

Location.--Lat 34°1 8 '55", long 112°03 ' 48", in NW!:sSE!:s s ec .20 , T . ll N. , R.3 E. , Ya v a p ai County ,
Hydrologic Unit 1507 0102, on left bank at S ycamore d a msi t e, 700 ft ( 210 m ) d ow n s trea m f r om
Big Bu g Creek , and 12 mi ( 19 km ) sou t h east of Maye r .

Dra in ag e area. - -588 mi2 ( 1 , 523 km2 ) .

Gag e - he igh t record . --Wate r- s tage recorder g raph except 2100 hours , Dec . 18 1730 hou rs
Dec . 21 , whi c h wa s e s ti ma t ed on th e bas is of hi g h - wa t e r mar k and ad jace nt g ood r eco r d .
Datum of g ag e is 3 ,434 ft ( 1 , 046 . 7 rn) , Ma ri co pa Co u nty Mun icipa l Water Con se r va t ion
Dist r ict No .1 d a t u m .

Dis charge r eco r d . --S tag e - d is c h a r g e relat ion exten d ed above 1 , 600 ft 3 / s ( 45 m3 / s ) on ba s is of
s lo p e - a r ea meas u rement fo r peak of Fe b r uary 1980 a t 15 . 76 ft ( 4 . 804 m ) .

Max ima. - - November 1978 to Ma rch 1979: Dis charge, 26 , 700 ft 3 / s (756 m3 /s ) r ev is ed , 2130
~rs , Dec . 18 , ga g e he ig h t , 14 . 3 ft ( 4 . 359 m) .

1940 to Oc t o b e r 1978: Discharge , 19 , 800 ft 3 / s ( 561 m3 /s ) Se p t. 5 , 1970 , gage h eight,
14 . 90 ft ( 4 . 542 m ) on bas is o f s lo p e - area mea su remen t of p ea k f lo w .
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(1 34) 09512500 Ag u a Fr ia Riv er n ear Mayer , Ar iz . -Continued

Ga g e h e ig h t , in fee t, a n d d is cha r g e, in cub ic fe et per seco nd , a t in dicated time , 1978-79

Hou r Gag e Disch a r ge Ho u r Gag e
Dis c harge Ho u r

Gag e Discharge
hei g h t h e ight h ei g ht

De c . 16 Dec . 19 J a n . 17-Con .
240 0 3 . 18 2.8 0200 9 . 4 9 ,920 220 0 5 .30 1 ,720

Dec . 17 0600. 7.0 4 , 510 2400 4 .98 1,340
1000 3.18 2.8 1000 5 .7 2,330 J a n . 18
210 0 3 . 30 7.3 240 0 4 .9 1 ,230 0600 4 .75 1,050
2400 3.68 69 . 2 Jan . 15 1200 4. 58 846

2400 3. 09 6 .3 1400 4 .60 870
Dec . 18 J an . 16 1600 4 .95 1, 300
02 00 4.54 706 1300 3 .09 6 . 3 1800 5.44 1,970
0500 4 . 70 918 2400 3 .24 17 2000 6.25 3 ,100
07 00 5 . 80 2 ,570 J a n . 17 2100 7 .00 4,1 50
09 00 6 .50 3,630 0200 3 . 30 25 2130 7 .26 4,510
120 0 5 .65 2,260 0400 4.45 695 230 0 6 .34 3,230
1300 6 . 30 3,300 0600 8 .77 8,310 2400 5 .73 2 ,370
1400 7 .10 4 , 690 070 0 11 .7 16,900 J an . 19
1600 8 . 50 7, 660 0730 12 . 5 119 ,700 0600 4 .64 918
1800 9 .00 8,880 0800 12.3 19 ,000 120 0 4 .32 560
1900 10. 38 12,700 0900 11 . 4 15 ,900 1800 4 .18 434
2000 9. 05 9 ,010 1200 9 .98 11 , 500 2400 4 . 28 522
2100 8.22 7,020 140 0 8.1 9 6 ,950 J a n . 20
2300 14 .30 126,700 1600 6 .69 3 ,950 1200 4 .00 300
2400 10 . 6 13,300 1800 5 . 80 2 ,570 2400 3 .92 250

1Revi s ed.

( 135) Agua Fria River a t Blac k Canyon City , Ariz.
( Mis c el la n eous site)

Loc at ion .--Lat 34°04 '23" , long J1 2° 08'08 ", SW!;', sec . 34 , T . 9 N;, R . 2 E. , Yava p ai Co u n ty ,
Hydrologi c Unit 15070102 , 1, 500 ft ( 457 m ) u p str eam from In t ers t a t e Highway 17 at Blac k
Canyo n C it y .

Dr a in ag e a rea . - -845 mi3 ( 2 , 190 km3 ) .

Maxi ma. -- Novemb e r 1978 to March 1979: Disch arge , 32,100 ft3 / s ( 909 m3 /s ) p robab ly
------oe'C. 19, 1978, f r om sl o p e -a r ea measurement of pea k flow .

( 136 ) Black Canyon C ree k ne a r Black Canyo n Cit y , Ar iz .
( Mis ce lla n eo u s site )

Loc at ion . - -Lat 34°05'10" , long 112°09'10" , in S E!;, sec.28 , T .9 N. , R .2 E. , Yav a p a i Cou n ty ,
Hy d r ologi c Un it 15070102, 1.2 mi ( 1 . 9 km) a b ove mouth an d 1 mi ( 1 . 6 km ) north of Blac k
Can yon City , Ar iz .

Dra inage area . --238 mi z (1 61 kmZ ) .
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( 136 ) Blac k Canyo n C r ee k near Blac k Canyon City, Ari z . -Con ti n u ed

Max ima . -- November 1978 to March 1979: Discharge, 22,300 ft 3 / s ( 632 m3 / s ) Dec . 18 , 1978 ,
from s lo p e - a r ea measurement of peak flow.

Obse r v a ti on s b y local resident at s lo p e - a r ea reach in d ica t e Dec . 18 pea k wa s 0.8 ft
( 0 . 24 m ) lowe r t ha n peak in September 1970 f lood and 2 ft ( 0 . 61 m) above peak in Ma r ch
1978 . Pe ak in September 1978 is the hi g h es t si n ce a t leas t 1957 .

Rem arks . -- T r ib utary to Ag ua Fri a River.

( 137) 09512700 Agua Fr ia River T ri b u ta ry No . 2 near Roc k S p ri n g s, Ariz.
( Cr es t - s t ag e s t a ti on)

Location .--Lat 34 °02'00", lon g 112°08' 42", in SW!:i sec .15 , T.8 N . , R .2 E. , Ma ri co pa County ,
Hy drolo gi c Un it 15070102 , at Sta t e Highwa y 69 , 1 mi (1. 6 km ) south of Roc k S p ri n g s .

I
Dr a inage area . --l .ll mi2 ( 2 . 87 km 2 ) .

Gage-h e ight record . --Crest - stage r eco r d onl y.
to pog r a p hi c map .

Alt it ud e of gage is 2 ,010 ft ( 613 m) , f r om

I
I
I
I
I
I

Discharge record. --Stage-discharge relation defined by culvert computations .

Max ima . -- November 1978 to March 1979: Discharge , 265 ft 3 /s (7. 50 m3 /s ) probab ly Dec . 18 ,
----gage he igh t, 4. 92 ft ( 1. 500 m).

1963 to Octob e r 1978: Discharge, 1 ,200 ft 3 / s ( 34 . 0 m3 /s ) Aug. 2 , 1964, gage hei g ht,
19.54 ft ( 5 . 956 m).

( 138) 09512800 Agua Fr ia River near Rock Springs, Ar iz .

Location .-- Lat 34°0 0' 56" , long 112° 10'02" , in NW!:iNW!:i sec .28 , T .8 N., R .2 E., Ya v a pai Co u n ty ,
Hydrolo g ic Uni t 15070102 , on r ight bank 2 .5 mi (4 .0 km ) southwest of Roc k Springs , and
10 mi ( 16 km ) upstream from Lake Pleasant .

Dra in ag e a r ea. --l,130 mi2 ( 2 , 930 km2 ) , app ro x imatel y .

Gag e - hei g h t r eco r d. --Crest stage onl y during flood periods. Altitude of gage is 1 , 800 ft
( 549 m) , from topog r a p hi c map.

Maxima . -- November 1978 to March 1979: Discharge , 52 ,800 ft 3 /s ( 1, 500 m3 / s ) Dec . 18 f r om
-slOPe-area measurement of peak flow , g ag e hei g h t , 27 .2 ft ( 8 . 29 m ) f r om profile of

floodm a rks .
1970 to Octo be r 1978: Discharge , 40,100 ft 3 / s ( 1 , 140 m3 / s ) Sept. 5 , 1970 , f r om

slop e -area measu r emen t of pea k flow ; gage hei gh t, 25.3 ft (7.71 m) , presen t s it e and da tum
f r om p r of ile of f lood ma r ks .

Re ma rks . -- T r ib u ta r y to Lake Pl easan t on th e Aq u a Fria River.

( 139 ) Castle Cree k near Castle Hot Springs , Ar iz .

Locat ion . - -Lat 33 °59'40" , lo n g 112°22'10" , in wl:! s ec .33, T.8 N . , R . l W. , Ya v a p a i Cou n ty ,
Hydrologic Un it 15070102 , a bout 1 mi ( 1 . 6 krn) no r thwest of Castl e Hot S pring s, and 8 mi ( 13
km) upstream fr om mouth at Lake Pl ea s a n t.

I
I
I
I
I

Dra in age area . -- 72 . 0 mi2 ( 186 km- ) .

Ma xi ma. -- Nov ember 1978 to Ma r ch 1979:
-,-g']S , f r om sl o pe-a r ea measurement of

Dis cha r g e , 5 , 780 ft 3 /s ( 164 m3 /s ) probabl y Dec . 18,
peak flow .



I I ~

152

( 140 ) 095 313000 Ag u a Fr ia River at ( above and below ) Wad del l .Dam, Ari z .

Location .- -Lat 33° 51'20", long 112°15'58", in SW\ sec .16 , T .6 N. , R .l E . , Mar icopa Co u nty ,
Hydrologic Uni t 15070102 , at left upstream end of Wad del l Dam , and 22 mi ( 35 km) northwest
o f Gle ndale .

Drainage a r ea . -- l, 459 mi 2 ( 3 , 779 km 2 ) .

Gage-height record . -- Nonrecord in g g age o n Lake Pleasa n t, read hou r ly or more f r eq u e n t ly and
s taff gage at d iv e r s io n dam b e low Waddell Dam. Da tu m of gage is 1 ,431 .2 ft ( 436 . 23 m )
abov e Nation al Ge odetic Ve rti ca l Datum of 1929 .

Discharge record . -- Figu r es given here in r e p r es e n t flow in to Lake Pleas a n t and release to Ag ua
Fri a River below d ive r si on d a m. Infl ow computed o n basis o f three fac t o rs as fo llows :
1 . Cha n ge in co n tents of Lake Pleas ant and in co ntents of small r es e r v o ir beh ind dive rsion
dam 1.5 mi ( 2 . 4 km ) d ow nstream from Lake P leasant. 2 . ( a) Release from Lake Pleasant ,
comp uted from r ead in g s b y Cal use n-Pierce wei r r ule in Beardsley Canal , chec ked b y
curren t-meter measu reme n t s b y U . S . Geological S urvey ; ( b ) s p ill fro m Lake Pleasan t
mea s ured over diversio n dam based on s t aff - g ag e readi ng s . 3. Effect of r a in f a ll and
evapo rat ion on lake ; eva po rati on assumed as 0 .85 of that measu red on ce daily in
3-foot -square ( 0. 9- me t e r - sq u a r e.) la n d pan b uried 1 .5 ft ( 0 . 5 m) in ground near le ft e n d of
Waddell Dam . Effect of ban k sto rage a n d b ank release in Lake Pleasant is not taken in t o
account.

Maxima . --Novem be r 1978 to Ma rch 1979: In f low , 79,500 ft 3 /s ( 2 , 250 m3 /s ) 2230 hours Dec . 18 ,
---outflow , 59 ,900 f t 3 / s ( 1 , 700 m3 / s ) 013 0 hours , Dec. 19.

192 7 to Oc t o b e r 1978: In f low , not dete rmi ned . Outflow, 16,300 ft 3 /s ( 460 m3 /s )
Mar . 5 , 1978 .

1891 to Octo b e r 1978 : Recorded discharge about 105,000 ft 3 /s ( 2 , 970 m3 / s ) Jan. 28 , 1916,
gage heig ht, 30 ft ( 9 . 1 m) datum then in use f r om flo odmarks ; f r om rating curve extend ed
a bove 13 ,000 ft 3 /s ( 370 m3 / s ) on ba s is of ve loci ty -area studies . Gage height , 33 ft
( 10. 1 rn) , Nov . 27, 1919, to sam e datum as in 191 6, from f lood marks ; di scharge believed t o
be greater than tha t of 1916.

Remarks . --Since 1927~ outflow ha s been reg ulated a t La ke Pleasant ( s ee sta
r eco r d ha s b een furnished b y Maricopa Co u nty Mu nicipal Water Co nserv ati on
S pills oc curred in 1941 , 1966 , 1968, 1978, 1979, and 1980 water y ea r s.
started Dec. 18, 1978 contin ued into April 1979 :

09513500 ) a nd
Dis t r ic t No 1 .
The s p iII that

In f low an d outflow, in cu bi c feet per secon d , 1978-79

Hour Infl ow Outflow Hour Inflow Ou tfl ow Hour In f low Ou t f low

Dec . 18 Dec. 19--Con . Ja n . 18- Con .
1000 7 , 410 0 2400 4,960 3, 600 1200 4 ,410 5 ,900
1200 8 ,1 80 0 J a n .17 1400 4 ,170 3 , 950
1400 11 , 600 0 020 0 1 ,550 150 1600 5,980 4 , 930
1600 16,300 0 0400 1 , 840 150 1800 6 , 120 5 ,900
1800 23,200 0 0600 6 , 920 150 2000 8,440 5 , 900
2000 37 ,200 0 0800 6 ,350 4 , 200 2200 8,440 5 ,900
2200 53 ,000 0 1000 23,800 15 , 300 2400 10 ,200 5, 900
2230 79 , 500 6,000 1200 28 , 800 19,800 Jan . 19
2400 68 , 600 25 ,1 00 1400 24 ,800 25 ,700 0200 8 , 250 5 ,900

Dec . 19 1600 19 , 700 25 , 700 0400 8 ,820 6 ,900
0130 76,300 59 , 900 1800 11 ,700 19 , 800 0600 6, 900 6 ,900
0400 51 , 200 50 ,800 2000 13,500 13 ,900 0800 5 ,480 5, 900
0600 28, 600 31 ,200 2200 8 , 640 8 ,000 1000 3 , 590 2 ,950

I r
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( 140 ) 095313000 Agua Fr ia Riv e r at ( a bov e a n d below ) Wad d ell Dam , Ar iz . - Continued

I
I
I
I
I
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I
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Inflow a n d outf low, in c u b ic fee t per secon d , 1978-79

Hou r In flo w Ou t f low Ho u r In f low Ou t f lo w Hour Inflow Outflow

Dec . 19-Co n . J a n . 17- Co n . J a n . 19-Con.
0800 20 ,500 24, 000 2400 6,720 8 ,000 1200 4 ,440 2 ,950
1000 15 , 100 16 ,800 Jan. 18 1400 2 , 950 2,950
1200 11 ; 500 13 , 200 0200 6 , 280 8 , 000 1600 2 ,1 00 2 , 950
1400 10 , 600 7,200 0400 5 , 230 8 , 000
160 0 9 ,340 7 , 200 0600 5 ,020 8 ,000 Ja n . 20
1800 6 ,490 7,200 08 00 4 , 820 8, 000 0800 2, 470 2 ,950
2000 6 ,490 7, 200 1000 4, 640 5 ,900 1400 1 , 810 2 , 950

( 141 ) 09513500 Lake Pleasant at Waddell Dam , Ar iz.

Loca t io rr. v- La t 33°51'2 0" , lon g 112°15 ' 58", in SW'4 s ec. 16, T .6 N., R .1 E., Ma ri cop a Cou nty ,
Hy d r olog ic Unit 15D70102 , at le f t u p s t r eam end of Waddell Dam on Agua Fr ia Riv e r.

Drai n ag e a r ea . - - 1 , 459 miz ( 3 , 779 kmZ ) .

Ga g e -he ig h t record . - -N on r eco r din g gage read ho u r ly or mo r e f r eq u e n t ly . Datum of gage is
1, 431 . 2 ft ( 436 . 53 m) Na t ion al Geodetic Vert ical Datum of 1929 .

Ma x ima . -- November 1978 t o March 1979: Contents , 161 , 000 acre - ft ( 198 hm 3 ) Ma r . 29 , gage
~ht 170 .92 ft ( 52 . 712 m).

1927 to Octo ber 1978: Contents , 178 , 500 ac re- ft ( 220 hm3 ) Apr . 19 , 1941 . Gage he igh t ,
170 . 52 ft ( 51. 989 m ) Ma r . 23 , 1978 .

Remar ks . --La ke is for med b y concrete mu lt ip le-arch dam ; dam comple ted and storage began in
192 7 . Capacity, 157 , 600 acre-ft ( 194 hm 3 ), of wh ich 86 , 87 0 acre-ft (1 07 hm3 ) is below t he
crest of sp illwa y and 70 ,730 acre- ft ( 87 . 2 hm3 ) is between t h e c r est of the s p illwa y and t h e
to p of s p illwa y gates . Figures gi ven herein represent usable con tents in La ke Pleasant

'( based on 1965 ca pac ity ta ble ) . Conten ts of small reservo ir formed by d ivers ion dam
d ownstream fr om Waddell Dam is not in cl ud ed .

Coo p e r a t io n . - -Gage-height reco rd fu r ni s h ed b y Marico pa County Municipa l Water Conservat ion
District No . 1 .

( 142 ) 09513650 Ag u a Fria River at EI Mirage , Ar iz .
( C r es t - s t ag e s t at io n )

Loc a ti o n . - -La t 33°36'24", lon g 112°1 8'14", in NW'4NW'4 sec . 18, T .3 N. , R.1 E. , Ma r icop a Co u n t y ,
Hy d r o logi c Uni t 15070102 , a t Gra n d Avenu e 0 .75 mi ( 1. 2 km ) sou theast of EI Mir ag e .

Dra in ag e area . -- 1 , 637 miz ( 4 , 240 kmZ ) , o f wh ich 1 ,459 miz ( 3 , 779 kmZ ) is a b ove Lake Pleasan t.

I
I
I
I

Gag e- h e ight r eco rd . - - C res t s t ag e on ly .
Hig h way De p a rtme nt d a t um.

Datum of gage is 1 , 113 . 00 ft ( 339 . 242 m) Arizona
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( 142 ) 09513650 Ag u a Fri a Rive r a t EI Mir age, Ar iz . -Continued

Ma x ima . --Novembe r 1978 to
s lope-a rea mea surement
h igh-water ma r k .

1963 to Oc t ob e r 1978:
7. 95 ft ( 2 . 423 m ) .

March 1979 : Discharge , 58 , 400 ft 3 / s ( 1 , 650 m3 / s ) Dec . 19, f r om
of pea k flow, gage height , 11. 70 ft (3 . 566 m) f r om ou t s id e

Discha rge, 9,870 ft 3 /s ( 280 m3 /s ) Mar . 2 , 1978, g ag e height,

Remarks .-- Flow regulated ' b y Lake Pleasant si n ce 192 7 ( see s t atio n 09513500 ) . Excess
f lood wa te r released from McMicken Da m on T r ilb y Wash ma y enter Agua Fr ia River upstream
from s t a ti on . Record poor .

( 143 ) 09513780 New River nea r Rock Springs , Ar iz .

Location .--Lat 33 °58 '2 7" , long 112°05'54", in swl;,swl;, sec.6, T .7 N . , R . 3 E. , Maricopa County ,
Hydrolog ic Unit 150 70102, on r ight ba n k 180 ft ( 55 m ) upstream f r om road crossing , and
6 mi ( 10 km ) so u t h eas t of Rock S p rings .

Drainage area . u67 .3 mi2 ( 174 km2 ) .

Gag e - h e ig h t record . - - Wa t er- s t ag e reco rder g ra ph . Altitude of gage is 2 ,310 ft ( 704 m ) , f r om
topog r a p hi c map .

Discharge record. --Stage-d ischarge r e la t ion extended above 380 ft 3 / s ( 11 m3 /s ) on basis of five
sl ope-a rea measurements at gage heights 3 .6 to 13 . 5 ft ( 1. 10 to 4 .11 m ).

Discharge , 6 ,530 ft 3 / s ( 185 m3 /s ) 2200 hours Mar . 28 ,Max ima. --November 1978 to March 1979 :
-gage height , 7 .09 ft (2 .161 m) .

1960 to Oc t ober 1978 : Discharge , 18 , 600
13 .5 ft ( 4. 11 m) , from p r of ile pa s t g age .

f t 3 / s ( 527 m3 /s ) Sept. 5 , 1970, g ag e height ,

Gage height , in fee t , and discharge , in c ub ic feet per second , at in d ica t ed t ime , 1978

Hour
Gage

Discharge Hour
Gage

Discharge Hour
Gage

Discharge
height h e ig h t he ight

De c . 16 Dec . 18-Con . Dec . 19--Con .
2400 1 .50 2 .55 0400 6 .54 5,250 0800 4 . 54 1 , 770

Dec . 17 0700 5 . 39 3,030 0830 4 .54 1 ,770
1 .49 2 .31 0930 4 .78 2,080 1200 3 .97 1 ,160
1 . 57 4 . 70 1030 5 . 09 2,530 1700 3.58 654
1 . 66 9 . 30 1300 5 .29 2, 820 2000 3 . 47 538
5 .29 2 ,850 1500 6.29 4 ,720 2200 3 . 49 562
5 . 21 2 ,730 1600 6 .51 5 ,180 2400 3 .40 476
5 . 54 3 , 300 1700 6 .51 5 ,180
5 .24 2 ,770 2000 6 . 13 4 , 390 Dec. 20
4 . 97 2, 450 2130 6. 59 5 ,360 0300 3 .27 375
4 .79 2 ,096 2330 6 .28 4 , 700 0900 3 . 10 279
4 .54 1, 770 2400 6 .41 4,970 1500 2 . 95 206

Dec . 18 Dec . 19 2100 2 . 84 161
003 0 4 . 46 1 ,680 0030 6 . 46 5 , 080 2400 2 .80 147
0100 4 .54 1,770 0200 5. 79 3, 710 Dec . 21
02 00 4.81 2 , 120 0330 5 .51 3 ,250 1200 2 .65 98 . 5
03 00 6 . 19 4 ,510 0700 4 .64 1, 890 2400 2 .57 88.5

I I



Location. - - Lat 33 °54'41", lo ng 112°08'26", in NW\'NE\' sec.34 , T .7 N., R .2 E. , Maricopa County ,
Hydro log ic Un it 15070102, nea r c enter of d ownstrea m s id e of br idge on east f r on t ag e r oad of
Interstate Highway 17, 0 . 5 mi ( 0 . 8 km ) southwest of v illage of New River , and 10 mi
( 16 km ) sou th of Rock Spri n g s .

Drain ag e area.- -83 .3 mi2 ( 215. 7 km2 ) .

Gag e -height record . --Wa t e r-stag e reco rder graph. Da tum of gage is 1,984.02 ft ( 604. 729 m )
Nationa l Ge odetic Ve r tica l Da tum of 1929 .

Dis c harg e r eco r d . - - S t ag e - d is c h a r g e r e la t ion exten d ed a bove 960 ft 3 / s ( 27 m3 /s ) on ba s is of
sl o pe -a rea measuremen t at 12 .34 ft ( 3. 761 m ) a n d s t e p - b ackwater comp utat io ns .

I
I
I
I
I
I

( 144 ) 09513800 New River at New River , Ar iz .

155

Discha r ge , 5,560 ft 3 / s ( 157 m3 /s ) 223 0 hours Dec . 18 ,

I
I
I
I
I
I
I
I
I
I
I
I
I

Ma x ima. -- Nov ember 1978 to March 1979 :
-----gage heig ht, 7 .88 ft ( 2 . 402 m) .

1960 to October 1978: Discharge , 19,500 ft 3 / s ( 552 m3 / s ) S ept . 5, 197 0 , g age hei ght ,
9 .98 ft ( 3 . 042 rn) , a t s ite a n d datum th e n in use , from r at in g curve ex t e n d ed above 1,300
ft 3 / s ( 37 m3/s ) on b as is of s lope-area measurements at gage h ei g h t s 5.57, 7 .33, 9 .12, and
9.98 ft ( 1 . 698, 2 .234 , 2 .780, and 3 .042 m) .

1972 to Octo b e r 1978: Ga g e he ig h t at presen t site an d datum, 12 .34 ft ( 3 . 761 m )
Mar . 2, 1978, from h igh-wate r mar k in well.

Gag e h eigh t , in fee t, and dischar-qe, in cu bi c fe et per second, a t in d ica t e d tim e , 1978

Hour
Gage

Discha rg e Hour
Gag e

Dis cha r g e Hour
. Gage

Dis charge
he ight h eight height

Dec . 18 Dec . 18-Con. Dec . 19-Con .
0130 5 .34 1, 704 1730 7 .55 4 ,930 0430 6 .34 2 ,966
0300 5.47 1 ,854 1900 7 .13 4 ,191 0700 5 .67 2,010
0400 6.65 3 ,41 5 2030 7.08 4 ,106 0830 5 .45 1 , 693
0500 7 .20 4 ,310 210 0 6.95 3 , 890 1000 5.38 1 , 605
0700 6 .35 2, 980 213 0 7 .00 3 , 970 1400 5.02 1 , 130
0900 5 .80 2 ,250 . 2230 7.88 5 ,560 1800 4 .74 804
1030 5 .62 2 ,034 2400 7 .43 4 ,714 2100 4.60 651
1130 5.82 2 , 274 2400 4.57 615
1300 5. 88 2 ,346 Dec . 19
1430 6.05 2 ,565 0030 7 .25 4 ,395 Dec . 20
1600 6. 98 · 3,938 0130 7 .48 4,804 1200 4:19 285
170 0 7 .51 4 ,858 0300 6 .55 3,265 2400 4. 04 204

( 145 ) 09513820 De adm an Was h nea r New Rive r, Ariz.
( C r es t - s t ag e s t ati o n )

Location.- -Lat 33° 50' 30", lo n g 112°08'40", in NW\' sec .27, T.6 N. , R .2 E. , Marico pa Cou nty ,
Hydrolog ic Un it 15070102 , at State Highwa y 69 , 4. 5 mi ( 7 . 2 km ) south of New Rive r.

Drainag e area.--ll . 1 mi2 ( 28 . 7 km2 ) .

Gag e -hei g h t record . - -Crest stage onl y. Datum of gag e is 1 , 720 .8 2 ft ( 524 . 506 m ) Nationa l
Geodetic Ve r ti ca l Datum of 1929 .

Discharge r ecord . --Stage- d ischarge r el a ti o n extended above 60 ft 3 / s ( 1. 7 m3 /s ) on basis o f
s lope-area mea s u r eme n t s at gage h ei gh t s 5.58 and 5.92 ft (1 .701 and 1. 80 4 m) and f ie ld
estimates .

Ma x ima. - -N ovem b e r 1978 to Ma r c h 1979: Discharge , 88 ft 3 / s ( 2 . 5 m3 /s ) Nov . 11, gag e h e ight ,
---z:T1 ft ( 0. 844 m ) .

1959 to Oc t o b e r 1978: Discharge , 1 ,850 ft 3 / s ( 52 . 4 m3 /s ) Dec . 25 , 1959, gage h eight ,
7 .0 ft ( 2 . 13 m ) , f r om flood ma r ks .
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( 146 ) 09513835 New River at Be ll Road , near Peoria , Ariz .

Loc a ti on . - - Lat 33°38 '1 8" , lo ng 112°1 4'22", in NE!:;N E!:; s ec .3 , T .3 N. , R . l E. , Ma r ico p a Co u nty ,
Hydrolog ic Un it 15070102 , on downs tream s id e of br idge at Bell Road , 1.6 mi ( 2. 6 krn)
upstream f r om S kun k C reek , 3.1 mi ( 5 . 0 km ) north of Pe o r ia, a n d 9 mi ( 14 km) u pstrea m
f r om mouth . "

Drai nage area.-- 187 mi2 ( 484 km2 ) .

Ga g e-he igh t record.--Water -stage r eco r d e r g r a p h . Datum of gage is 1 , 190. 00 f t ( 362 . 712 rn) ,
Ar izon a State Hig h way Department datum.

Discharge record .--5tage-discharge rel at ion ex tended above 1 ,800 ft 3 / s ( 51 m3 /s ) o n bas is o f
sl o pe - a r ea measurement at gage height 11. 0 ft ( 3 . 35 rn) .

Maxima . --Novem ber 1978 to March 1979 : Disch a rge, 8, 410 ft 3 / s ( 238 . 17 m3 /s ), rev ised , 0330
--,:;ours Dec . 19 , gage he ight , 7.61 ft ( 2. 320 m ) .

1960 to Oct o b e r 1978: Discharge , 14 ,600 f t 3 / s ( 413 m3 / s ) Dec. 19 , 1967, gage height ,
13 .5 ft ( 4 . 11 m ) f r om slope-area measurement of peak f low .

Gag e he igh t , in fee t , and d ischarge , in cub ic feet per second, a t in di ca t ed ti me , 1978

Ho u r Gage Discharge Ho u r Ga ge Discharge Ho u r
Gag e

Discharg eh ei g h t he ig ht h ei g h t

Dec . 17 Dec . 18- Con. Dec . 1S--Con .
2400 1 . 32 0 2000 5 .67 3 ,770 0800 5 . 97 4,400

Dec . 18 2100 6 .02 4 ,510 0900 5 .77 3,980
0500 1. 32 0 2200 6 .61 5, 860 1000 5 .20 2 , 820
0530 3 .25 154 2230 6 .84 6 ,420 1100 4. 30 1,310
0600 3 .87 748 2300 6 . 76 6 , 220 1300 3 .92 807
0700 4 .02 926 2400 6. 73 6 ,150 1900 3 . 54 390
0800 4 .32 1, 340 Dec . 19 2200 3 . 43 293
0830 5 . 07 2 , 57 0 0200 6 . 77 6 , 250 240 0 3 .36 237
0900 5 .47 3,350 0300 7 .1 2 7, 110
0945 5 . 80 4 , 040 0330 7 .61 8 ,410 Dec . 20
1100 5 .57 3, 560 0400 7 . 27 7 ,500 010 0 3.35 228
1300 4 .86 2 , 190 0430 6 . 82 6 ,370 0430 3 . 17 105
1500 4 .45 1, 530 0500 7 .04 6 , 900 0830 3 .08 70
1700 4 . 77 2, 030 0600 6 . 72 6 ,130 1400 2 . 93 47
1900 5 .1 2 2 , 670 0700 6".32 5 , 200 2400 "2 . 67 31

( 147) 0951 3860 Skunk Creek near Phoe n ix , Ariz .

Loc ation. --Lat 33° 43 '44" , lon g 112°07'12" , in SE !:; sec .35 , T. 5 N. , R . 2 E. , Ma ri co p a Co u n t y ,
Hyd r o logi c Un it 15070102, on downstream s ide of right end of b r idge on east fro n t ag e road
of In t e r s t a t e Highway 17 , 3 mi ( 5 km) north of Adobe , and 20 mi (32 km) no rth of c it y h al l
in Ph oe ni x .

Drainage area .--64 . 6 mi2 ( 167. 3 km2 ) .

Gag e - h e ig h t record . --Water -s tage r eco r d e r g ra p h . Da tum of gage is 1, 459. 95 ft ( 444 . 993 m )
National Geodetic Ve r t ica l Datum of 1929 .

Discharge r ecord . - - Stage-discharge relat ion def ined b y c u r r e n t - me t e r measurements .

Maxima.- -N ovember 1978 to March 1979 : Discharge , 600 ft 3 / s ( 17 . 0 m3 /s ) 2200 hours J a n . 18,
-gage height , 6 . 80 ft ( 2 . 073 m ).

1960 to Oc to b e r 1978 : Discharge , 11 ,500 ft 3 / s ( 326 m3 /s ) Au g . 1, 1964, from r ati ng
c u rve extended a bove 6 , 200 ft 3 / s ( 180 m3 /s ) . Gag e h e ig h t , 12 . 24 ft ( 3 .731 rn ) 5e p t. 5 ,
1970 .
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( 148 ) 09513970 Agua Fr ia River at Avo n d al e , Ar iz .

Location .- -Lat 33°26 '0 6" , lo n g 112°1 9 '59" , in NW\a sec . 14 , T. 1 N. , R. l W., Ma r ico pa County ,
Hy d r o log ic Un it 150 70102 , on downstream s id e of br idge on U. S . High wa y 80 , 0 . 5 mi
( 0 . 8 km ) ea s t of Avondale , and 3 mi ( 5 krn) upstream fr om mouth .

Dra inage a r ea . n 2, 013 mi2 ( 5 , 214 km 2 ) , of which 1 ,459 mi2 ( 3, 779 km2 ) is a bo v e Lake Pleasant .
Floodwater from dra inage area of 247 mi2 ( 640 km2 ) above McMicken Dam o n Tr ilb y Wash wa s
d iverted in t o Agua Fria River bas in above station .

Gag e - h ei g h t record. nWater-stage recorder graph. Datum of gage is 952 .92 ft ( 290. 450 m) ,
Ar izona Highway Department datum.

Discharge record . --Stage-discharge relations poorly defined b y cu r r e n t - me t e r measurements
below 23 ,500 ft 3 / s ( 666 m3 /s ) and extended above on basis of slope-area measurement of
peak flo w. Record poor.

Maxima. --November 1978 to March 1979 : Discharge, 29 ,300 ft 3 /s ( 830 m3 /s ) at 1100 hours ,
Dec. 19 , gage he ight, 6.48 ft ( 1. 975 m ) , from profile past gage .

1959 to Oc tober 1978: Discharge, 20 ,600 ft 3 /s ( 583 m3 /s ) Sept. 6 , 1970, gage h ei g h t ,
11 .21 ft ( 3 . 417 m), from rating curve extended above 1 ,500 ft 3 / s ( 42 m3 /s ) on basis o f
s lope-area measurement of peak flow.

Remarks . --Flow regulated by Lake Pleasant , 35 mi ( 56 km ) upstream . ( S ee station 0951 350 0 . )

Gage he igh t, in fee t , and d ischarge , in cub ic fee t per second , at in di ca t ed t ime, 1978-79

I Ho u r
Gag e

height Discharge Ho u r
Gag e

height
Discharge Ho u r

Gage
he ight

Discharge

I
I
I
I
I
I
I
I
I

Dec . 18
1300
1330
1400
1500
1830
2000
2130
2300
2400

Dec. 19
0330
0550
0730
0830
093 0
1100
1130
1230
1300
1500
1600
1630
1800
1830
2000
220 0

o
o
1.90
1 . 55
1 . 20
1 .37
1 .50
1 .93
2 . 05

1 .90
2 . 34
2 .1 0
3 .73
1 . 40
6. 48
5 : 00
4 .65
5 .50
3 .75
3 .25
3 .85
2 .95
3 . 89
3 . 18
2 . 60

o
o

3 , 500
2, 150
1 , 100
1 ,550
l, 960
3, 650
4 ,150

3,500
5 , 550
4 , 400

12, 700
1 , 650

29, 300
22, 500
20 , 300
24 , 500
16 , 000
13 ,400
16 , 400
11 ,900
16 , 500
13,000
10 ,1 00

Dec. 21
0400
0800
1400
2400

Jan . 17
0000
1500
1530
1800
1900
1930
2000
2030
2100
2200
2230
2300
2400

J a n . 18
0200
0300
0400
0600
0830

0 . 10
.1 0

. 80
1.05

. 96
2.00
3 .34
3. 96
4.47
5.10
5.23
4 . 94
3 .86

3 . 11
2 .59
2 . 21
2 . 00
1. 78

286
188

80
20

o
o

550
1 ,080

860
5, 000

12 , 500
16 , 250
19, 400
23 , 500
24, 600
22, 500
15, 600

11 ,200
8 , 200
6 , 150
5 , 000
3 , 950

J a n . 19-Con.
0300 2 . 53
0700 2.13

-0800 1.80
1100 2. 30
1130 2 .15
1200 2 .25
1800 1 .32
200 0 1 .27
2300 1 .38
2400 1 .35

Jan. 20
0600 1 . 23
1200 1 . 21
1800 1 . 17
2100 1 .12
2400 . 81

Jan. 21
1200 . 09
2400 . 60

Mar . 29
0000
08 00
1000 2. 60
1200 2 .44
2000 1. 27
2200 1 .1 5

7,700
5 ,700
4 ,000
6 ,600
5 ,800
6,400
1,900
1 ,750
2,150
2,050

1 ,600
1 ,530
1, 430
1 , 250

570

90
o

o
o

8,400
7,400
1 , 750
1,350
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(1 48) 09513970 Agua Fria Riv e r at Avondale , Ariz .-Con t inued

Gage h ei g h t, in fee t, and d ischarge , in c u bi c fee t per second , at in dicated ti me , 1978-79

Hou r
Gag e

Discharge Hour
Gag e

Discharge Hou r
Gag e

Disc h arg e
hei g h t h eight he ig h t

Dec . 19-Con . Jan . 18-Con . Ma r . 29-Con .
2400 2 . 50 9 ,600 1200 2 .00 5 , 000 2400 1.10 1 ,200

1600 2 . 00 5 , 000 Mar . 30
Dec. 20 1700 1.80 4 ,000 1200 1.06 1 ,1 00

0100 2.50 9, 600 1800 1 .95 4 , 760 2400 1 . 00 960
0200 2 . 10 7 ,500 2000 1 .90 4 ,500
0600 2. 00 7 ,000 2200 2.1 3 5 ,700 Mar . 31
1200 1. 10 2 , 850 2400 2.50 7,800 0600 1 .00 960
1500 . 60 1 , 060 1200 .40 250
1700 .43 645 J a n. 19 1800 . 15 80
240 0 . 17 325 013 0 2 .33 6 , 800 2400 .55 0

( 149) 0951 4400 Whi t es par A Watershed nea r Prescott , Ar iz .
( U .S. Forest Service station )

Location .- -Lat 34°28'51" , lo ng 112°31'06", in SE ':;NE':; sec.25, T. 13 N . , R .3 W. , Yava p ai Cou n ty,
Hydrologic Un it 15070103, Prescott National Forest, 2 mi ( 3 . 2 km ) upstream from con fluen ce
wi t h Little Copper Creek, and 5.5 mi ( 8 . 8 km ) sou t h we s t of Prescott.

Dra inage area . --0. 47 mi2 ( 1. 22 km 2 ) .

Gag e - h ei g h t record. --Water-stage r eco r d e r c hart. Alti tud e of g ag e is 6,020 ft ( 1, 835 m) f r om
topograph ic map.

Dis c ha r g e record . --Computed f r om t h eo r e ti cal rati n g fo r 1 20~ v - notch we ir .

Maxima. --November 1978 to Ma r c h 1979: Discharge , 13 . 6 ft 3 / s ( 0 . 39 m3 /s ) 2000 hou r s Dec . 18 ,
-gage height , 1.58 ft ( 0 . 482 m ).

1957 to October 1978 : Discharge , 24 ft 3 /s ( 0 . 68 m3 /s ) Mar . 2, 1978, gage h ei g h t, 2. 00 ft
( 0. 61 m ) .

Remarks . --Records fu r n is h ed b y U.S. Forest Serv ice Roc ky Mounta in Forest and Range
Exper iment Station . Ad d it io n al data fo r other sma ll research watersheds in th is area are
avai la bl e f r om the e x p e ri men t station.

( 150 ) 0951 5500 Has s aya mp a River a t Box Dams ite , near Wicke n b u rg ," Ar iz .

Location .-- Lat 34° 02'42", lo n g 112° 42 ' 33" , in SW':;S E':; sec . 7 , T.8 N. , R .4 W. , Ya v a pa i Co u n t y ,
Hy d r o logi c Uni t 150 701 03 , on ri g h t bank a t Box dams ite , 5 . 5 mi ( 8 . 8 km ) northeas t o f
Wic kenb urg .

Drainage area .--417 mi2 ( 1 , 080 km2 ) .

Gao e - he ig h t record. --Water-stage r eco r d e r g ra p h . Datum of gage is 2 ,236 . 12 ft ( 681 . 569 m )
Na ti on a l Geodeti c Ve rt ica l Datum of 192 9 .
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Discha r ge r ecord . --A v e rage rati n g curve d efined b y fo u r s lope-a r ea measuremen ts bet we en g age
hei g hts of 9 .0 a n d 34 .6 ft ( 2 . 743 a n d 10 . 55 m) . S hifts to averag e curv e d e fin ed b y current
me t e r measu rements b e low 400 ft J / s ( 11. 3 mJ /s ) . Records a re poor .

Disch arge , 9,640 ftJ /s ( 273 mJ /s ) 2330 ho urs Ma r. 28,

Has s ayampa River a t Bo x Dams it e, near Wickenburg , Ariz . -Con ti n u ed( 150 ) 095 1550 0

Ma xi ma . -- No vember 1978 to Ma r c h 1979:
-gage heig ht, 11 . 50 ft ( 3 . 505 m) .

At lea s t 1891 to Octo ber 1978: Discharge, 58 ,000 ftJ /s ( 1 , 640 mJ / s ) Se pt. 5 , 1970 , gag e
h e ig h t , 34 .6 ft ( 10 . 55 m), f r om prof ile past g ag e , f r om slope-area measu remen t of pea k f low .
Relat ion to flood in Fe b r u a ry 1890 , whic h wa s caused b y fail u re of dam n ea r Wag o n e r, is
u nknow n .

I

I
I

I (1 51 ) 0951 6500 Hassayampa River near Mor r is to wn, Ar iz .
( C r es t - s t ag e station )

I
Loca ti on . - -La t 33°53'0 6" , lon g 112°39' 41", in SWJ"S EJ" s ec .3, T.6 N., R . 4 W. , Ma ri cop a Cou nty ,

Hy d r olog ic Un it 15070103 , 3.0 mi ( 5 . 0 km) northwest o f Mo r r is t own , a nd 7 mi ( 11 km )
so u t h ea s t of Wicke n b u r g .

I
Dra inage area .--774 mi2 ( 2 , 005 km 2 ) .

Gag e - h ei g h t record. --Crest stage onl y . Datum of gage is 1 , 831. 16 ft ( 558 . 138 m ) Nationa l
Geodetic Ve r ti c a l Datum of 1929, supplemental ad justment of 1965 .

Discharge, 9 ,600 ft 3 / s ( 27. 2 m3 /s ) Dec . 18 , g age

Discharge r eco r d . --Stage-d ischarge relation based on estimated flows and slope-area
measuremen ts. Record is poor.I

I
Maxi ma. - - November 1978 to March 1979 :
~ht, 11. 67 ft ( 3 . 557 m ) .

1921 to Oc t ob e r 1978 : Discharge , 47, 500 ft J / s ( 1 , 350 m3 /s ) Sept . 5 ,
19.0 ft ( 5 . 79 m ) , fr om hi g h - wat e r profi le , f r om sl o pe -a r ea meas urement of

197 0 , gage h ei ght,
pea k flow .

I ( 152) 09517000 Hassa yampa River near Arl ington , Ari z .

Dra inage area .--1, 470 mi2 ( 3 , 810 km2 ) , approx ima tely .

Location .--Lat 33°20 '50" , long 112° 43 '3 0", in NWJ" sec .13 , T . l S. , R.5 W. , Mar icopa Coun t y ;
Hydrol og ic Un it 15070104, at former U.S . Highway 80, 1.8 mi (2. 9 km ) upstream from mouth ,
and 2 . 8 mi ( 4 . 5 krn ) northeast of Arlington.I

I Ga g e -he igh t r ecord. --Water- s tage recorder .
Geode t ic Vert ica l Datu m of 1929.

Datum of gage is 831 . 87 ft ( 253 . 443 rn) Na t ional

I
Discharge record . --Determined by sh ift ing two current-meter mea s u r eme nts of le s s tha n

420 ft J / s ( 11 . 9 m3 / s ) and s lope-a rea meas uremen t of pea k f lo w to base ra t in g d efi n ed
b y s t e p - b ackwate r compu ta t ions . Reco r d is poor .

Discharge , 3 ,300 ft 3 / s ( 93. 5 m3 /s ) 2245 hours Nov . 11 ,

I
Ma x ima . -- November 1978 to Ma r c h 197 9 :
-gage hei ght , 2.83 ft ( 0 . 863 m).

1961 to Oc t ob e r 1978: Discha rge , 39 ,000 ft 3 /s ( 1 , 100 m3 / s ) Se p t .
8. 40 ft ( 2 . 560 rn) , r es u lt of sl o pe-a r ea measurement of peak flow.

5, 1970 , gage h e ig h t ,

I
I
I
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( 153 ) 09517500 Centenn ial Wash near Ar lington , Ar iz .

Loc at ion .--Lat 33°1 6 ' 12" , lo n g 112°47'50" , in sec .7 , T. 2 S . , R .5 W. , Ma ri co pa County ,
Hy d r olog ic Uni t 15070104 , on upstream s id e of ford on fo r me r U.S. High wa y 80 , 3 . 0 mi
( 4. 8 km ) upst ream fr om Gill e s p ie Dam , a n d 4.4 mi ( 7 . 1 km) so u t h we s t o f Ar lin g t o n .

Dra in ag e a r ea . - - l,81 0 mi2 ( 4 , 690 km2 ) , approx imately .

Ga g e - h ei g h t record. --Water-s tage r eco rd e r g r a p h .
Na t io n a l Geodet ic Ve r ti ca l Datum of 1929 .

Da tum of gag e is 773 . 22 ft ( 235 . 677 rn)

Discharge record. --S tage-d ischarge re lat ion def ined b y current-meter measu remen t s .

818 ft 3 /s ( 23 . 2 mJ /s ) J a n . 17 , g ag e he ight ,Maxima . -- February to March 1978: Discharge ,
~ ft ( 1 . 076 rn) .

1961 to Oc t o be r 1978 : Discharge , 14,500 ft 3 / s ( 411 m3 /s )
c u r v e extended a bov e 5, 500 ft 3 / s ( 160 mJ / s ) . Gage he ight ,
1970 .

J ul y 23 , 1961 , f r om rating
4 . 71 ft ( 1 . 436 rn) Se p t. 5 ,

( 154 ) 09519500 Gila Riv e r below Gillesp ie Dam , Ariz .

Loca t ion . - -Lat 33°13' 45", lon g 112 ° 46' 00", in 5 E':;NE\ sec. 28 , T . 2 S. , R . 5 W. , Ma r ico pa County ,
Hyd rolog ic Uni t 15070101, at left end of Gillesp ie Dam , 8 mi ( 13 km) downs tream f r om
Hassayampa River .

Drainage area .--49 ,650 mi2 ( 128 , 600 km 2 ) .

Gage-he ig ht record . --D igital water-stage r eco r d e r ta p e excep t 0100 to 1200 ho u r s Ja n . 17 .
Da tum of gage is 743 . 51 ft ( 226 . 622 m) National Geodetic Ve rtica l Da tum of 1929.

Discharge reco rd . - -S tage-d ischarge r el atio n d e fi n ed b y c u r r e nt -mete r measureme nts .

Ma x ima . -- November 1978 to March 1979 : . Discharge , 125, 000 ft 3 / s ( 3, 540 mJ / s ) 1400 hours
---0&. 20 , gage h ei g h t , 17 . 06 ft ( 5 . 200 m).

1921 to Oc tober 1978: Discharge , 92,900 ft 3 / s ( 2 , 630 mJ /s ) Ma r . 4 , 1978 . Gage he igh t ,
16.1 ft ( 4 . 91 m) J a n . 2 , 1966 .

1891 to Oc t o b e r 1978 : Discharge estimated as 250, 000 ft3 /S ( 7, 100 mJ / s ) in Feb r ua r y
1891 . .

Remarks. --Flow partiall y r eg u la t ed b y San Carlos Reservo ir on the Gila River s ince 1928 ( s ee
s t a 09469000) , by a sys t em of reservo irs on the Salt River si n ce 191 0 ( s ee sta 09501 000 ), b y
a system of r e s e r v o ir s on t h e Ve r d e Rive r s ince 1939 ( s ee sta 09509500 ), and by La ke
Pleasant on t he Ag u a Fr ia si n c e 1927 ( s ee s ta 0951 35 00 ).

Gag e h e ight , in fee t, and d is c h a r g e , in cu b ic fee t pe r s econ d , a t in d ica t ed t ime , 1978

Hou r
Gag e

Dis c h arge Ho u r
Gag e

Discharge Hou r
Gage

Dis ch arg e
h e ig h t h ei gh t he ig ht

De c . 19 J a n . 17 Mar . 29
1100 9 . 56 0 2400 10. 42 1 ,590 1200 12. 02 18 , 100
1200 10.12 223 Jan . 18 1800 12 .22 21 ,000
1500 10. 41 1 ,540 1200 10.33 1 , 100 2000 ·12 .57 26 ,200
2000 10 .46 1 , 870 1600 10 . 39 1, 440 2200 13 .36 39,700
2400 10 . 41 1 ,540 1800 10 . 76 4 , 050 2400 13 . 97 51 ,500

Dec. 20 2000 12 . 59 26 ,500 Ma r . 30
0200 10 . 54 2 , 340 2200 14 . 01 52 ,300 0400 14. 27 57 , 700
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( 154 ) 09519500 Gila River belo w Gil lesp !e Dam , Ariz .-Contin u ed

Gage h ei g h t, in fee t , and d ischa rge , in c u b ic fe e t per second , at in d icated t ime, 1978

Dec . 20- C on.

( 155) Painted Rock Reservo ir a t Pa in ted Rock Dam , Ariz .

59 , 900
59 , 300
58, 700
57 , 100
52 ,700
42 ,800

39,200
40 ,400
45 , 900
50 , 700
51 ,500
51 , 500

45 , 200
40 ,000
35 ,400
32 , 600
27 ,900

23 ,200
17 ,200

12 ,400
9 ,700

Discharge

13 . 33
13 . 40
13 . 59
13 . 93
13 .97
13. 97

13 . 65
13 . 38
13.1 8
12 .95
12. 67

11 . 58
11 .34

12 .37
11. 95

Ga ge
heightHour

Ma r . 3D-Con .
0430 14 .38
060 0 14 .35
0800 14 .32
1200 14 .24
1800 14. 03
2400 13 . 52

Ma r . 31
04 00
0800
1200
1600
2000
2400

Ap r . 1
0500
09 00
1200
1800
2400

Ap r .2
1200
2400

Ap r .3
1200
2400

63 ,500

71 , 500
74 ,100
76 , 800
77 , 300
79, 600
81 , 200
86 , 600
85 , 200
83 , 500

77 ,500
73,900
67 ,500
63 ,900

59 , 700
55 ,200

45 , 200
38 ,300

30 , 000
26 ,200

15 , 500

Discharge

14.91
15 .03
15.1 5
15 . 17
15 .27
15. 34
15 . 56
15 . 52
15 .44

15 . 18
15 .02
14. 74
14 . 57

12 . 80
12 .57

13. 55
13 . 28

14. 37
14 . 16

11 . 83

Gag e
heightHour

J an. 18- Con .
2400 14 .55

Jan. 19
0200
0400
0600
0800
1200
1400
1830
2000
2400

J a n . 20
060 0
1200
1800
2400

Jan . 21
1200
2400

J a n . 22
1200
2400

J a n . 23
1200
2400

Mar . 28
2400

39 , 600
29 , 500

84,200
78,900
65 , 600
59 , 700

56 , 600
55 , 200
49,900
41 , 900

39 ,700
46 ,500
44 ,100

Discha rge

9 , 650
72,300
97,500

120 , 000
123 , 000
122 ,000
125 ,000
123, 000
114,000
94 , 800

11 .34
14 . 95
16 . 01
16 . 88
16 .98
16 .93
17 . 06
16 .99
16 . 65
15. 90

15. 47
15 . 24
14. 65
14 . 37

14 . 23
14 . 16
13. 89
13 .48

13 . 36
13. 72
13 . 59

13 .35
12 . 78

Gag e
h e ig ht

Ho u r

030 0
0400
0500
0800
1100
1300
1400
1600
1900
2400

Dec . 21
0600
1200
1800
240 0

Dec . 22
0600
1200
1800
240 0

Dec. 23
0500
1700
2400

Dec . 24
1200
2400

I
I
I

I
I

I

I
I

I
Locat ion.--Lat 33 °04'30" , long 113 °00'50" , in SE \ s ec .1 8 , T. 4 S . , R .7 W. , Maricopa County ,

Hy d r o log ic Un it 150702 01, at Pa inted Roc k Dam, 19 mi (31 km ) northeast of Sentinel.

Con tents , 1 , 616 , 000 acre- ft ( 1, 992 . 5 hrn-") Apr . 17,
m ) .
439,860 acre- ft ( 542 hrn-l ) May 21 , 1973 , g ag e h e ight ,

I
I
I
I

Dra inage a r ea . -- 50 , 910 mi2 (1 31 , 860 km2 ) , approximatel y .

Gag e - he ight record . --Water-stage recorder g r aph . Record fu r n is h ed b y U . S . Ar my Co r p s o f
Eng inee rs , Los An g el e s District. Datum of g ag e is 0 .0 ft ( 0 . 0 m) Nationa l Geod e ti c Ve r ti c al
Da t u m of 1929 .

Re s e r v o ir -contents recor d . - - Ca p acity ta b le fu r ni s h ed b y U.S. Ar my Co r p s of Eng ineers , Los
Ange les Dis tr ict.

Maxima. -- No v embe r 1978 to Ap ri l 1979 :
----,-g-j§ , g a g e h ei g h t , 642 .35 ft ( 195 . 788

1959 to Octob e r 1978 : Con t ents ,
601 .25 f t ( 183 . 261 m ) .

Rema rks . - - Flood contr ol r es e r voi r is fo r med b y ea r t hf ill d am co mp leted in 1959, ca p acity
2,492 ,000 ac re-ft ( 3 , 070 h m3 ) . Las t wate r f r om flood s of Nov e mbe r 1978 t o Ma r c h 1979 wa s
r el ea sed in J a n u a ry 1980 .

I
I
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( 156 ) 095 19800 Gila River below Painted Rock Dam , Ar iz .

Locat ion .--Lat 33°04 ' 30" , lon g 113 °00'50" , in SE !a sec . 18 , T . 4 S ., R. 7 W. , Ma r ico pa Coun t y ,
Hy d r olog ic Uni t 15070201 , on left bank 0 .3 mi ( 0. 5 krn) d own s t r eam from Pain t ed Roc k Dam ,
a n d 19 mi ( 31 km ) northeast of Sentine l .

Dra inage a r ea . --50 ,910 mi2 ( 131, 860 km2 ), approx imately .

Gage-heigh t r eco r d . --Water-stage r eco r d e r g rap h. Da tum of gage is 518 . 69 ft ( 158 . 097 m )
National Geod e t ic Ve r tlcat Datum of 1929 ( le v e ls b y U . S. Arm y Co r p s of Eng ineers ) .

Discharge r eco r d s . --Stage-d ischarge relat ion de fined by current-meter mea suremen ts .

Maxima . --November 1978 to March 1979 : Discharge , 3 ,340 ft 3 / s ( 94. 6 m3 / s ) 0800 hours Feb . 9 ,
--gage height , 10 . 57 ft (3 .222 m ) .

1959 to Oc tob e r 1978 : Discharge , 2,860 ft 3 / s ( 81. 0 m3 /s ) Apr. 5, 1973, gage he ight ,
10. 29 ft ( 3. 136 m ) .

Remar ks . -- Flow r eg u la t ed b y Painted Rock Reservoir s ince 1959 ( ca p aci ty 2, 492 ,000 ac r e -ft or
3 ,070 h m3 ) . Rel eas e of water f r om t h e f lood began Dec . 22 , 1978, and conti n u ed in t o
J a n u a r y 1980 . Da ily discharges ranged f r om 1 ,200 to 5 ,020 ft 3 / s ( 34 to 142 m3 /s ) and were
g e n e r a lly ' in the range from , 2,000 to 3 , 000 ft 3 / s ( 57 to 85 m3 /s ) . See U .S. Geologi ca l
Su rvey Water Resources Data fo r Arizona , 1979 wa ter yea r a n d 1980 wate r y ea r .

( 157) 09520360 Gila River near Mohawk , Ariz .

Location . --Lat 32°47' 18", long 113°45'48" , on section line between secs . 25 and 26, T .7 5 . ,
R . 15 W. , Yu ma County , Hydrologic Uni t 15070201, in ce n t e r of channel , 70 ft ( 21 m )
u p s t r ea m f r om Avenue 51E , and 4 . 0 mi ( 6 . 4 km ) north of Mohawk .

Dra in age area .--55 , 430 mi2 ( 143 , 560 km2 ) .

Gage-he ig ht record . --Water-s tage recorder . Al titud e of gage is 300 ft ( 91 . 4 m) , r evi s ed , f r om
to pog r a p h ic ma p .

Ma x ima . - - No v emb e r 1978 to March 1979 : Da ily d ischarge, 2 , 430 ft 3 / s ( 68 . 8 m3 / s ) Mar . 21 .
---1973 to Octob e r 1978 : Discharge, 1 , 730 ft 3 /s ( 49 . 0 m3 /s ) June 2, 1973 , gage height,

7 . 44 ft ( 2 . 268. m ) .

Rema r ks . --Records fair . Flow regu lated b y Painted Rock Dam ( s ee Remar ks fo r sta 09519800 ) .

(1 58) 09520500 Gila River near Dome , Ar iz .

Loca ti on . - - La t 32°45 '39" , lon g 114° 25'11" , in swla sec .4 , T . 8 S . , R .21 W. , Yuma Co u nty ,
Hyd r ologi c Un it 15070201 , on r ight ban k 440 ft (1 34 m) u p s t r ea m f r om McPh al b r idge on o ld
r oute ' of S ta t e Highway 95 , 3 mi ( 5 km ) wes t of Dome , and 12 mi ( 19 km) upstr eam f r om
mouth .

Dra inage a r ea . - -57 , 8 50 mi2 ( 149 , 800 km2 ), a p p r ox imat e ly - in cl ud es 373 mi 2 ( 966 km2 ) in Au b r e y
Va lley P laya, a cl os ed basin , but excludes all ot h e r closed basins .

Ga g e -hei g h t reco r d . -- Water-stage recorder .
Geod e t ic Ve r t ical Da t um of 1929.

Datum of g ag e is 139 . 18 ft ( 42. 422 m ) Nationa l
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( 158 ) 09520500 Gila River near Dome , Ar iz .-Continued

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Max ima . - - Nov ember 1978 to Ma r ch 1979: Da ily discharge , 2 ,360 ft 3 / s ( 66. 8 m3 / s ) Ma r . 25 .
Max imum due to re leases from d am is 1 ,380 ft 3 / s ( 39 . 1 m3 /s ) in 1973 .

1903 to 1929: Max imum da ily discharge about 200 , 000 ft 3 / s ( 5 , 700 m3 / s ) Jan . 22 , 1916 .
1929 to 1959 : Maximum discharge , 20 , 700 ft 3 / s ( 586 m3 /s ) Feb . 15 , 1932 , gage h e ig ht ,

16 .75 ft ( 5 . 105 ) .
1959 to 198 1 : Max imum discharge, 4 ,820 ft3 /s ( 137 m3 /s ) Sep t . 18, 1963 , gage heig h t ,

16 .20 ft ( 4 . 938 m) , result of tr ibutary in f low below Painted Rock Dam.

Remar ks . - :'Ma n y d iversions above station for ir ri g a ti on. Flow above s t a ti on regulated b y
several reservo irs on Gila, Salt, Ve r d e an d Agua Fria Rivers ( see Remarks fo r sta 095 1950 0
and 09519800) .

( 159) 09520700 Gila River near mouth , near Yuma , Ariz .

Location .- -Lat 32°42'38" , long 114°33'06" , in NW1:!N E1:! sec.30, T .8 S. , R.22 W. , Yu ma County ,
Hydrologic Un it 15070201, on left bank ju s t u pstream fr om South Gila Pump Ou tl e t Channel
No . 1 , 0 . 6 mi ( 1 . 0 km ) upstream fr om mou t h , and 4 mi ( 6 km) east of Yu ma.

Dra inage area .--57 , 950 mi2 ( 150 , 090 km2 ) , approx imatel y .

Gage-height record .--Water-stage recorder and we ir. Datum of gage is 122 .01 ft ( 37. 189 m)
U.S . Bureau of Reclamation datum .

Max ima . --November 1978 to March 1979 : Da ily d ischarge , 2 , 040 ft 3 / s ( 57. 8 m3 /s ) Mar . 29 .
---1975 to October 1978 : Daily d ischarge , 757 ft 3 / s ( 21. 4 m3 / s ) Sept. 11, 1977 .

Rema rks . -- Flow regu lated by Painted Roc k Reservoir ( see sta 095 19800 ). Record in cl u d e s flow
of South Gila Pump Ou tl e t Channel No . 1 .
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SUMMARY

Severe flooding occurred December 18-20, 1978, in central
Arizona and west-central New Mexico as a result of as much as 10 in. of
warm rain on a snowpack of moderate depth. The December 17-20 rainfall
followed a period of above-average runoff in November 1978. Lesser floods
occurred in November 1978 and January and March 1979.

In December 1978 flooding occurred at Winslow, Ariz., where the
Little Colorado River was the highest in nearly 30 years. The flood on
the Gila River upstream from San Francisco River was the highest since at
least 1891 and probably many years earlier . Downstream from the San
Francisco River, the peak discharge of 100,000 ft3/s is the highest since
1916 and is about equal to four peaks that occurred between 1891 and
1916 . The flood that occurred upstream from the San Francisco River in
December 1978 originated mainly in the West and Middle Forks Gila River
and in tributaries to the Gila River between Gila Hot Springs, N. Mex. ,
and Redrock, N. Mex. In New Mex ico the flood was at least 3 ft above
the previous known maximum stages that occurred in 1941 and 1972. The
flood inundated Duncan, Ariz., to a depth of 7 ft and caused severe
agricultural losses in Virden Valley of New Mexico and Duncan, York, and
Safford Valleys of Arizona. At Clifton, Ariz., the San Francisco River
was from 0.8 to 3.5 ft lower than in October 1972; however , Eagle Creek
was higher than in 1972. Extreme amounts of runoff came from Marijilda
and Deadman Creeks, which drain the Pinaleno Mountains south of Safford.

As the peak on the Gila River moved downstream through
west-central New Mexico, the peak discharge increased and the duration of
the crest became shorter. Although the possibility of a debris dam in Gila
Middle Box cannot be completely ru led out, changes in the hydrograph
appear to be due entirely to inflow · and changes in channel conditions .
The peak moved from Redrock, N. Mex., to Duncan, Ariz., in about 6
hours. Average traveltime in this reach for other floods differs with the
discharge at Redrock and is about 5 hours for discharges of 40,000 to
50 ,000 ft3/s and about 14 hours for discharges of 10,000 ft3/S. Average
traveltime for floodwaves moving from Clifton to Safford is 8 to 10 hours.

Flooding occurred in the Phoenix area where the discharge of
the Salt River was about equal to the discharge of March 1978. Peak
discharges of March and December 1978 were the highest since 1920. The
Agua Fria River had the highest peak since 1919. The flooding occurred
because the unusually large volume of inflow could not be contained in
water-conservation reservoirs on the Salt, Verde, and Agua Fria Rivers.
The reservoirs already contained above-average storage for that time of
year because of a large carryover storage from the 1978 water-use season
and above-average runoff in November 1978. The volume of inflow to
reservoirs on the Salt, Verde, and Agua Fria Rivers was high, but in
most years, unf illed storage capacity in the reservoirs would have been
adequate to allow all inflow dur ing the 3 days of maximum discharge to be
retained in the reservoirs.
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Flood wa ter reached Phoen ix about 8 hours after the main release
began from Bartlett Dam and reached Gillesp ie Dam 32 hours later . The
crest traveled f r om Gran ite Reef Dam t o Jo inthead Dam in about 8 hours.

The f lood caused 12 deaths and between $15 0 million and $200
million in damage of wh ich $51 . 8 milli on occurred in Maricopa County and
$40 million occurred in the Gila River bas in above San Ca rl os Reservoir.
Along most of t he rivers in the flood area, ground-water le v e ls rose
several feet from spring of 1978 to spring of 1979 .
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