
UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOL4lGICAL SURVEY Property of 

load coilr :;: !.j\:i i I C ~  -,f M'y 
F'!ease AF'TWY~ ,c 
28if i L1. Dur ,  rlgo 

Phoen~x, a 85009 
' t  

I 

! COMPILATION OF 

I FLOOD DATA IN ARIZONA 

1862-1953 

By Winchell Smith and Wilbur L. Heckler 

,- 

Prepared in cooperation with the 

ARIZONA STATE LAND DEPARTMENT 

Roger Ernst, Commissioner 
\ 

Open-file report 

Tucson, Arizona 

I 803.00 1 
August 1955 



UNITED BTATEB DEPhRTMENT OF THE INTBRIOR 
GEOWGICAL BURVEY 

COMPILATION OF 

FLOOD DATA IN ARIZONA 

1862-1963 

By Winchell Smith and Wilbur L. Heckler 

Prepared in owperation with the 

ARIZONA STATE WIND DEPARTMENT 

Roger Ernst, Commissioner 

Tueaon. Arizona 

August 1956 



CONTENTS 

Page 
Introduction ................................ 1 Flood recorda-Continued 

Administration and acknowledgments.. . . . . . .  1 . Maximum floods known ..................... 3 
Physiography . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Flood-frequenoy methods ..................... 3 ........................ Storm precipitation ....................... 1 Gaging station records  3 

Flood characteristic8 ........................ 2 . . .  Litera ture  cited .............................. 109 
Flood records  .............................. 2 Index of flood records  ......................... 111 ................... Miscellaneous flood data 2 Note: See b a r  graph. p . 8. f o r  liet of gaging . atationa and page numbere where data appear 

in this report . 

ILLUSTRATIONS ' 

Figure  1 . Discharge hydrographs f o r  Gila River below Blue Creek near Virden. N . Mex ................. 3 
2 . Map of Arizona showing location of gaging stations and miacellaneous flood records  ............. 4 ................ 3 . B a r  graph showing period of record of mavimum annual peaks at gaging stations 8 ...................... 4 . Unit discharge versus  drainage area for maximumdischarges  in Arizona 10 
5 . Annual flood plat. Colorado River at Lees  F e r r y  . Ariz  ...................................... 11 

................... 6 . Annual flood plat. Gila River a t  head of Safford Valley. near Solomon . Ariz  11 
7 . Annual flood plot. San P e d m  River  a t  Charleston. Ariz  ...................................... 12 
8 . Annual flood plot. Santa Cruz River at Tucson. Ariz ........................................ 12 
9 . Annual flood plot. Salt River near  Roosevelt. Aria  .......................................... 13 

10. Annual flood plot . Verde River below Tangle Creek. above ~ o r s e s h o e  Dam. Ariz  .............. 13 

TABLES 



COMPILATION OF 

FLOOD DATA IN ARIZONA 
1862-1953 

By Winchell Smith and Wilbur L, Heckler 

INTRODUCTION divided the steep-sloped canyons to the south f r o m  the 
gentler sloping plateau region to the north. Drainage 

The use  of flood magnitude and frequency data i s  i s  thus predominantly to the aouth and southwest through 
necessary for the economical design of s t ru  the narrow valleys of the San Franoisca ,  Black, White, 
as bridges,  levers ,  buildings on a flood plain, and Salt, Verde, Agua F r i a  and Hassayampa Rivers.  These 
dams,  or for other planning o r  construction activiti  r i v e r s  are a l l  tr ibutary to the Gila River, which heads 
that might be  affected by floods. When loss  of l ife a t  the continental divide in western New Mexico in the 
extensive damage would resul t  f rom fai lure  or over extension of this same  mountain region and flows a c r o s s  
topping of the planned s t ructure ,  it i s  necessary that the southern part  of Arizona, f rom east  to west,  en- 
the design flood be of such magnitude that it ter ing the Colorado River a t  Yuma. This r iver  dra ins  
ably never  be exceeded. However, for  mos nearly half of the State, forming the southern boundary 
economy usually will be achieved by designing f o r f l  of the mountain region in the eas tern  half, and bisecting 
with an  average frequency about the same  as the ex- the dese r t  region in the southwest. 
pected life of the s t ructure .  This i s  particularly t r u  
when the loss  caused by a flood g rea te r  than the de- The plateau region i s  a tableland ranging in altitude 
sign flood would be  l e s s  than the additional cost of pro f r o m  about 4,000 to 7,000 feet occupying the north and 
viding fo r  safe  passage of the l a rge r  floods. northeastern third of the State. This  i s  a portion of 

the Colorsdo plateau province extending into Arizona 
Satisfactory solution of the problems related to floo f rom thenorth .  It i s  bounded by the Mogollon r i m  to 

depends upon reliable r ecords  of flood occurrences .  the south and terminated on the west by the portion of 
The purpose of this repor t  i s  to present in convenient the mountain region that projects to the northern border .  
and usable form a l l  reliable flood data current ly  avail-  In contrast  to the general topography a r e  deeply incised 
able f o r  s t r eams  within the State of Arizona. canyons and occasional projecting mountains which r i se  

as high a s  12,700 feet.  The region i s  drained chiefly 
The scope of this repor t  has purposely been limited by the Litt le Colorado River,  which cuts ac ross  diag- ! 

to the presentation of flood records .  A comprehensive onally on a northwesterly course .  Tr ibutar ies  enter  j 
study of flood-frequency data on an  a r e a l  ba f rom both the north and the south. 
for the ent i re  Colorado River basin. That study will 
include analysis of a l l  usable flood records  f rom gaging The southern and western pa r t s  of the State, covering 
stations operated within the basin.  The records  pre-  about one half of the total area, compose the dese r t  
sented herein constitute an interim repor t  on flood data: region. In this region isolated northwest trending 

mountain ranges a r e  separated by broad, gently sloping 
I alluvial valleys. Drainage i s  predominantly \ 6q.m the 

Administration and acknowledgments south to  the Gila River.  Principal t r ibutar ies  arb--<he 
San Simon, San Pedro,  and Santa Cruz Rivers. whicii 

This  repor t  was prepared in cooperation with the flow in a northwesterly direction before joining the Gila. .. 
State of Arizona, Roger Ernst ,  Land Commissioner,  In the southwestern par t  of the dese r t  a r e a  t r ibutary  
under the direction of John H. Gardiner,  District  En- washee enter  the  Gila f rom both the north and the south. 

1 :  gineer,  Surface Water Branch, Water Resources Di- In the west-central  portion a separate  drainage systenl,  
i vision. U. S. Geological Survey. Review of gaging- the Bill  Williams River basin, dra ins  directly to the 

i* station records  was made by J. S. Gatewood, hydraulic Colorado River.  

c. engineer. 
I 
r t  -" 

Physiography 
.. i- Mean annual precipitation in Arizona ranges  f r o m  4 

F o r  this repor t  the State of A r i ~ o n a  may be divided inches at Yuma, in the deser t  region, to more  than 30 
into th ree  general physiographic regions: (1) The inches in the higher par ts  of the mountain region. Alti- 
plateau region, (2) the mountain region, and (3) the tude i s  the chief factor controlling the amount of precip- 
dese r t  region. itation a t  any given point in the State. Directional aspect 

I The northern plateau and the southern dese r t  of the mountain b s r r i e r s  to the s to rm movement i s  a lso  
i regions are separated by the mountain region which an  important factor. 

'i originates in New Mexico and enters  Arisona just 
', below the center of the eas te rn  boundary. This  region Storms may occur at any time during the year ,  but 

is a broad band of rugged mountains curving nor th  in most of them occur in two distinct periods: during the 

the west-central  area, and extending to  the northwest summer,  July to ea r ly  October, o r  during the winter. 

'! corner .  The sha rp  escarpment of the Mogollon r i m  December to February.  Flood-producing s to rms  are 
i 1 
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of three distinct types: summer thunderatoems of the FLOODRECORDS 
cloudburst type, which a re  generally looal in extent; 
general winter s to rms  of the cyclonic type, one of Streamilcw records collected by the Geological 
which may cover a large part of the State; and occa- Survey and cooperating parties provided the bulk of the 
sional tropical hurricanes, which may cover about a data tabulated in this report.  Data from sources other 
quarter of the State. than Geological Survey files have been credited to the 

party o r  agency furnishing the information. Data a r e  
The water vapor carried by the summer s torms presented in a following section of this report sntitled 

generally originates in the Atlantic o r  Carribbean "Gaging-Station records", beginning on page 3. 
areas ,  moves into the State from the southeast, and i s  
precipitated in numeroue local thunderstorms. Nearly All records included were reviewed and in some 
al l  the floods in the southern and southwest desert area instances changes o r  revisions were made. Revisions 1 
result from thie type of storm. Summe? storms a r e  a r e  nbt designated in this report because the review 
lee8 frequent in the mountain and plateau regions. In Was made prior to publication of Water-Supply Paper 
the upper reaches of the Little Colorado and its trib- 1313 (Compilation of records of surface waters of the 
utaries entering from the north and northwest about United States through September 1980. Part  9, Colorado w 

three-quartera of the floods result from summer storms. River baain) and a l l  revisions of annual maxima made 
were published therein. LiPta of supplementary peaks 

The r a r e  tropical hurricanes coming from the south given herein include many.that have not been previously 
and southwest concentrate in the western part of the published. Rules and procedures pertaining to selection 
desert region, extending into the Bill Williams River and publication of supplementary peaks were revised in 
basin, which is not subject to frequent summer s torms,  1048; consequently it has been necessary to re-analyze 
Storms of the hurricane type occur l ess  than once a ear l ier  records on the same basis that is currently in 
year on the average, during the period August to ear ly use. Supplementary peakshave been included f o r  non- 
October. They a r e  of larger  extent than the usual recording gages where sufficient data were available 
summer storms, a r e  short and intense, and result in to permit graphing of accurate gage-height records. 
serious floods. 

For  each gaging station a description and table of 
Winter s torms,  originating over the Pacific Ocean, annual maxima and peaks above a selected base dis- 

uaually cover large areas .  These s torms move into charge a r e  given. Stations a r e  listed in the same 
the State from the west o r  northwest, a r e  intercepted downstream order  used in current water-supply papers. 
in the mountain region, and provide the bulk of the Stations a r e  numbered and their location i s  shown by 
annual precipitation in this region in the fo rm of both index number on the map presented ae  figure 2. The 
rain and snow. The spring snow melt often produces period of record at each station i s  indicated on the bar  
annual maxima in the mountain region, but maxima for graph, figure 3. 
the period of record a r e  in almost a l l  cases  the result 
of winter rain upon accumulated snow. Mtscellaneous flood data 

Where other data a r e  not available, information about 
FLOOD CHARACTERISTICS isolated flood events is a help in evaluating the flood 

potential of an  ungaged area. A listing of miscellaneous 
Arizona has been deservedly noted for  i ts  flash floods. flood observations is therfore included, even though 

Newspaper accounts frequently tell of persona trapped nothing i s  known regarding the frequency of such events. 
in "dry washes" by floods arriving without warning. This list  is presented a s  table 1. 
Floods of this type a r e  the dominant feature of runoff 
in the desert region, and to a l esse r  extent in the moun- Many of the floods listed come from short-term 
tain and plateau regions. A typical flood on a small  gaging-station records which, because of their brevity, 
drainage a rea  will come down a dry channel without are, not included elsewhere within the body of the report. 
warning, reach i ts  peak within a few minutes, and Floods iisted for these pointe a r e  merely the maxima 
rapidly recede..  Within a period of a few hours the observed during the period of record, which i s  indi- 
channel will be dry. This same pattern is repeated cated. and may not be significant flood events. Obser- 
on a modified scale on the major s t reams of the desert vations of floods at points other than short-term gaging 
a reas .  Peaks occur within a very short time after the statione were made in mos tcases  because of the out- 
s ta r t  of a r ise ,  and total runoff f ~ o m  agiven storm will standing magnitude of the particular event. Unless 
be completed within a period of 24 to 48 hours. Floods otherwise indicated, data in the listing have been pub- 

1 
& 

in the mountain region are less  flashy. Same annual lished previously in various Geological Survey publi- 
maxima result entirely from snow melt in whichcase cations. Reference to information from other sources 
peak flow may not exceed the mean daily flow by a great hae been,placed in footnotes. Senate Document 436 
amount. Other floods may result from general winter (65th Congress) includes listings of several hundred * 
storms,  and are characterized by broad flood c res t s  of eetimatee of peak flow on the Glla River and its trib- 
several hours duration. Many streame a r e  affected by utaries upstream from San Carloe, Ariz.. .The bulk 
both summer and winter storms. The Gila River above of these estimates were for floods in January and 
Blue Creek, near Virden, N. Mex., i s  typical in this October 1916, which were record events in that area.  
respect; flood hydrographs a r e  presented (figure 1) to This group of estimates and many others to be found in 
indicate the striking differences between typical summer reports of other agencies have not been included in this 
and winter floods. Note that for the aummer flood of report because baaes for the estimatea a r e  not known. 
September 6, 1940, peakdiecharge was 11,000 cis and 
total three-day runoff was 1,390 cfe-days, while f o r  the 
winter flood of February 16-18, 19ST, peak discharge 
was 9,010 cfs and total three-day runoff was 11,430 
cfa-days. 
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1 

Figure 1. --Discharge hydrographs fo r  Gila River below Blue Creek nea r  Virden, N. Mex. 

Maximum floods known references  above, f r o m  thC formula T = (N t 1) /M, 
where T equals the recurrence interval in  yea r s ,  N 

Maximum known flood s tages  and discharges  of equals the number of yea r s  of record, a n d M  equals 
Arizona s t r eams  a r e  shown in the tables accompanying relative magnitude of the event, beginning with the 
the gaging station records  presented in a following highest a s  1 down to the lowest a s  a number equal to 

1 section of this report.  Known peak discharges  a t  other N. The annual floods a r e  plotted on a special prob- 
than gaging stations a r e  l isted in table 1.  ability char t .  On this f o r m  the  frequency curve will 

tend to be  a straight line. Discharges areplotted to 

i .  Maximum flood discharges a t  both gaging stations an  arithmetic scale  as the ordinate; the abscissa  (scale 
and miscellaneous s i t e s  are portrayed graphically in  of recurrence intervals) is specially graduated according 
figure 4. This  figure shams the tabulated discharges  to the theory of extreme values. 
pe r  square mile arrayed against drainage a r e a .  Fig- 
u r e  4 i s  useful for  a general comparison of individual It i s  emphasized that analysis of flood data on a 

; 0 peak discharges with the peak floods experienced, and regional bas ie  i s  preferable  to use of single r ecords  
may be used as a guide to the possible maximdm d i s -  as i l lustrated herein. However, regional analysis of 
charge of a s t r e a m  in any area of the State. th is  type should indlude additional data f r o m  areas 

adjacent to Arizona, which are not yet available. Such 
A z FLOOD-FREQUENCY METHODS 

studies will be  ca r r i ed  forward by the Geological Survey 
$ * a s  soon as possible. 

Methods of computing flood frequency a r e  discussed 
in the references  listed in  the bibliography (see  page GAGING-STATION RECORDS 
109). Reports by Bodhaine, Car ter ,  Cragwall, and 
Dalrymple discuss  in detail the methods recommended This section contains a br ief  description of the gaging 

! by engineers of the Water Resources Division of the station and atahulation of flood peaks for  each gaging 
Geological Survey. station furnishing data f o r  th is  report.  T e r m s  used in 

! presenting these  data a r e  explained below. 
! Il lustrative frequency diagrams have been plotted 

f rom several  of the long-term records  in this repor t  The description of each gaging station includes 
(see f igures  5-10). Recurrence intervals in these  paragraphs on: Location; drainage area; gage; stage- 
plottings were  computed a s  recommended in the 

! 



FLOODS IN ARIZONA 

Figure 2.  --Map of Arizona showing location of gaglng stations and miscellaneous flood records. 
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Table 1. --Miscellaneous flood data 
. . 

Index Stream and place of Drainage Per iod Maximum discharge 
no. determination Tr ibutary  to a r e a  of Date Cfs Cfs  per  

Lsq mi) r ecord  s q  mi  

101 Black Creek near  Bouck,Arie.  Puerca  River 648 Oct. 1043 to Sept. 28, 1944 1, 380 2 .13 
Jan. 1845 

102 Salt Creek nea r  Winslow,Ariz. Litt le Colorado 287 Oct. 1940 to Aug. 14 o r  15, 2,800 10.1  

.. River June 1841 1840 

103 Truxton Canyon near Kingman, Red Lake Basin 417 - - - - - - - - - - - -  July o r  Aug. 49,000 118 
Ariz.  1804 

., 104 Piute Wash a t  box canyon 8 . 5  Colorado River 770 - - - - - - - - - - - -  Sept. 12.1939 30.000 39.0 
mi northwest of Needles, Calif. 

105 Sacramemo Wash at mouth Colorado River  1 ,430 Sept. 6, 1939 15,000 10 .5  - - - - - - - - - - - -  
near Topock, Ariz .  

106 Chemehuevi Wash at Needles- Colorado River 210 ------------  Sept. 25, 1939 12,000 44. 4 
Vidal highway near Needles, 
Calif. 

107 Kirkland Creek at Yava, Santa Mafia 335 Nov. 1940 to  Mar. 14, 1941 4,300 12. 8 
Aria .  River July 1942 

108 Big Sandy River below Burro Bill Williams 2,670 Sept. 6, 1939 about 31. 5 - - - - - - - - - - - -  
Creek, a t  Signal, Ariz .  River 100.000 

109 Bill Williams River at con- Colorado River 4,330 - - - - - - - - - - - -  Sept. 6, 1039 77,000 11. 8 
fluence of Big Sandy and 

\, Santa Maria Rivers ,  near  
Alamo, Ariz .  

i 110 Arroyo Seco at mouth, 21 ColoradoRiver  450 - - - - - - - - - - - - S e p t .  5 , 1 9 3 9  40,000 88.9 

miles  upst ream f rom 
Picacho. Calif. 

111 Wash a t  All-American Canal, Colorado River 35.3 Sept. 5, 1939 5,000 142 - - - - - - - - - - - -  
near  Yuma, Ariz .  

112 Picacho Wash at A11 American Colorado River  41.5 - - - - - - - - - - - -  Sept. 5. 1939 37,000 892 
Canal, near  Yuma, Ariz .  

. . 
113 Eagle Creek above Pumping Gila River 613 1944-53 Feb. 10, 1032 13,000 21.2 

Plant near Morenci,Ariz.  

114 Wash above Gunters Ranch San Pedro River 3.8 - - - - - - - - - - - -  Sept. 26, 1948 6,700 c1.760 
124 miles north of 
Pomerene, Arie.  

115 Queen Creek near Florence Gila River 191 1939-41 Aug. I, 1939 13,200 69. 1 * Junction, Ariz .  

116 Nogales Wash at Nogales, Santa Cruz River 37 Apr.  1932 to July 28 or 4,400 119 
Ariz .  Feb. 1934 Aug.15, 1931 

.i 

117 Sopori Wash 3 miles  above Santa Cruz River 161 - - - - - - - - - - - -  Aug. 15, 1948 - 16,000 8 9 . 4  
mouth and 2 miles northwest 
of Amado. Ariz .  

118 Wash i mile above mouth Santa Cruz River 10.3 - - - - - - - - - - - -  Sept. 26, 1948 2,000 194 
and 5 miles  northeast of 
Amado, Ariz .  

119 Julian Wash a t  Highway 80 Santa Cruz River 28.1 Aug. 1945 a 3,000 115 - - - - - - - - - - - -  
near  Tucson. Ariz.  

, 
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Table 1. --Miscellaneous flood data-rContmued 

Indcx Stream and place of Drainage Per lod Maximum discharge 
no determination Tr ibutary  to a r e a  of Date Cfs  per  

(sq mi) record sq mi  

120 Pantano Wash near Tucson, Rilllto Creek 602 June 1940 to Aug. 13, 1940 9,200 15.3  
Ar i s .  Mar.  1941 

121 Black River near For t  Salt River 1,230 1912-18 Dec. 20, 1914 18,000 
Apache, Ariz.  Jan.28, 1915 over  

18,000 

122 White River a t  White River, 
Arie .  

Salt River 357 1919-22 Nov, 1919 o r  over 
Feb. 1920 2,100 
Aug. 4.5.1921 2.100 

123 East  Fork White River at White River 135 1912-20 About 
For t  Apache, Ariz .  

Mar. 13. 191 

124 White River a t  For t  Apache, 
Ar i s .  

125 White River at Wanalee's 
Ranch, near  For t  Apache. 
Ariz .  

126 Cooper Hill Wash (Copper 
Gulch) at Globe, Ar iz .  

127 Pinal  Creek below Copper 
Hill Waeh at Glove, Ar i s .  

128 Salt River a t  Roosevelt 
(below Tonto Creek) ,Ariz .  

129 Willow Creek near  Preecot t ,  
Ariz .  

130 Verde River near  Clarkdale, 
Arie .  

131 Verde River at Camp Verde, 
Ariz .  

132 Beaver Creek at Camp 
Verde, Ariz .  

133 Salt River a t  Arizona 
Darn, Ariz.  

134 Cave Creek nea r  Phoenix, 
Ariz .  

135 Agua F r i a  River a t  Lake 
Pleasant Dam, Ariz .  

Salt River 499 

S a l t  River ,832 

Pinal  Creek 1.6 

Salt River 33.4 

Gila River 5,830 

Granlte Creek 22 

Salt River 3.530 

Salt River 4,220 

Verde River 413 

Glla River 12,900 

,Salt  River 200 

Gila River 1.460 

1913 to 
June 1922 

1918 

- - - - - - - - - -  

- - - - - - - - - -  

1868-1907 
1912, 13 

1932-37 

1915-21 

1913-20 

1912-20 

1868-91,95 

----------  

1910-24 
1933-53 

Probably 
Jan. 19, 1918 

Mar. 13, 1916 I 
Aug. 17, 1904 

Aug. 17, 1904 I 
About 

Feb.  23, 1891 

Sept. I, 1933 
July 19, 1934 
Aug.25, 1935 

Feb.  21, 1920 

Feb. 22,,,1920 I 
I Feb. 24, 1891 

Aug. 1921 

Jan. 28, 1916 
Nov. 27, 1919 

over 
3,830 

13,200 

150,000 

450 
900 

1,300 

50,600 

over  
60,000 

11,000 

300,000 

25,000 

105,000 
over  

100,000 

136 Gila River near  Sentinel, Colorado River 51.800 1913-17 Probably About 4.84 
Ariz .  Feb. 1891 250,000 

Note. --Senate Document No. 436, published in 1919 under t i t le "Gila River Flood Control", l i s t s  several  hundred 
es t imates  of peak flow on Gila River t r ibutar ies  above San Carlos,  Ariz .  

a F r o m  House Document No. 214 (80th Congreaa) 
b F r o m N L o w  Dams" prepared by the Subcommittee on Small Storage Pro jec t s  of the Water Resources 

Committee of the National Resources Committe, Waahington, D. C . ,  1938. 
c Not plotted on figure 4. 
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discharge relation; historical data, where available; cover the entire period. Unfortunately the span of known 
and remarks, including pertinent general information. history i s  short in Arleona, dating no farther back in 

most places than the advent of the white man. As settle- 
Location and drainage a r e a s  are obtained from the ment of the State has been relatively recent, and a s  the 

most accurate maps available, and the areas  have been population was confined to relatively few areas,  little 
computed in accordance with procedures recommended is known regarding historical floods on mast of the 
by the Federal Inter-Agency River Basin Committee. s t reams.  

The gage paragraph.is given to indicate type of gage In the tables of flood data, gage height and discharge 
and periods of use .  Flood records from recording a r e  given for the water-year maxima, and for  a l l  floods 
gages a re  generally more reliable than those from non- above a selected base discharge. For each station this 
recording gages where local observers must be depended base discharge was chosen so as  to yield an average of 
upon. about three floods a year. Supplementary peaks are 

included even for incomplete years  of record, but un- - The stage-discharge relation is the tool by which less  otherwise indicated, listings fo r  each water year 
records of stage, o r  water-surface elevation, are may be considered complete. The period of flood 
converted into discharge. Definition of this relation- records in some cases does not correspond exactly with 
ship i~ based primarily upon current-meter measure- the period of record of daily discharge. For example, 
rnents. In many cases peaks of record lie beyond the it may be known that a gaging-station record starting 
defined range, and extensions of the stage-discharge after October of a given year includes all peaks above 
relationship are made on the basis of indirect deter- the base occurring within the entire water year Octo- 
minations such as slope-area measurements. Where ber  1 to September 30. Such a record i s  considered 
such data are unavailable, extensions are based upon a complete flood record for that water year. 
studies of the hydraulic characteristics of the channel. 
These relationships of stage and discharge are seldom To indicate breaks in the continuity of the record, 
stable; however, changes at high stage are generally change in datum, o r  significant changes in location a 
less  pronounced than at low stage and consequently def- standardized system of horizontal lines across  the 
inition obtained in years subsequent to a given flood tables has been adopted. A line across  the date columns 
period can be used in checking validity of previous indicates a break in the continuity of the record. A 
flood computations. change in datum i s  indicated by a line across  the gage- 

height column, and a change in site which involves a 
Information a s  to historical floods is of great value change in drainage a rea  i s  represented by a line across  

in extending the period of known records, even though the discharge column. Various combinations of these 
only approximate estimates of peak discharges are symbols result where more than one change i s  involved. 
known. F o r  example, if a flood i s  known to have been F o r  example, reestablishment of a gaging station at a 
the highest within a specified period prior to the be- new site i s  indicated by a continuous line across  date, 
,oinning of actual record at a gaging station, the recur- gage height, and discharge columns. Footnotes have 
rence interval for this peak can be safely extended to been appended to the tables regarding items needing 

explanatory information. 



Stream name and l a o a t i o n  

P a r i a  River  Basin 

2 P a ~ i a  River  a t  Lees Ferry------------------- 

L i t t l e  Colorado River  Basin 

3 L i t t l e  Colorado River  above Lyman R e s e r v o i r  
n e a r  S t .  Johns ........................... 

4 L i t t l e  Colorado River  above Zuni River ,  n e a r  
Hunt --------------------.---------------- 

5 L i t t l e  Colorado River  n e a r  Hunt------------- 
6 Show Low Creek a t  Show Low------------------ 
7 S i l v e r  Creek n e a r  Snowflake------------.----- 
8 L i t t l e  Colorado River  a t  Woodruff----------- 
9 Pueroo River  a t  Llallup, N .  Mex.------------- 

1 0  Puerco River  near  Adamana------------------- 
11 L i t t l e  Colorado River  a t  Holbrook----------- 
12 Chevelon Fork below Wildcat  Canyon, n e a r  

WinB1ow -----------------.---------------- 
1 3  Chevelon Fork n e a r  Winalow---------.-------- 
14 C l e a r  Crebk below Willow Creek, n e a r  Winalow 
1 5  C l e a r  Creek n e a r  Winslow-------------------- 
16 L i t t l e  Colorado River  a t  Orand Fal ls--------  
17 Moenkopi Wash n e a r  Tuba--------------------- 
18 L i t t l e  Colorado River  n e a r  Cameron---------- 

Colorado River  Maln Stem 

19 Colorado River  n e a r  Grand Canyon------------ 

B r i g h t  Angel Creek Basin 

20 Br igh t  Angel Creek n e a r  Grand Canyon-------- 

V i r g i n  River  Basin 

21 Vi rg in  River  a t  L i t t l e f je ld - - - - - - - - - - - - - - - - -  
22 Muddy River  n e a r  Overton,  

Colorado River  Main Stem 

23 Colorado River  near  Topock------------------ 

B i l l  Williams River  Basin 

24 Date Creek n e a r  Congress-------------------- 
25 Santa  Maria River  near  Alamo---------------- 
26 B i l l  Williams River  near Alamo-------------- 
27 B i l l  Williams River  h t  Planet--------------- 

G i l a  River  Basin 

2 8  G i l a  River  below Blue c r e e k ,  n e a r  Virden,  
N, Mex --------------------.-------------- 

29 G i l a  River  n e a r  Clifton--------------------- 
30 San F r a n c i s c o  River  a t  Clifton------------- 

- Wlcrwe 5.--nnr zreoh showine: ~ e r i o d  of record 





10 FLOODS IN ARIZONA 

DRAINAGE AREA, IN SQUARE MILES 

F i g u r e  4. --Unit discharge versus drainage area for maximum discharges in Arizona 
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RECURRENCE INTERVAL, IN YEARS 

Figure 5. --Annual flood plot, Colorado River at L e e s  Ferry ,  Ariz  

RECURRENCE INTERVAL, IN YEARS 

Figure  6 .  --Annual flood plot, Gila River at  head of Safford Valley, near Solomon, A r i z  
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RECURRENCE INTERVAL, IN YEARS 

Flgure 9.  --Annual flood plot, Salt River near Roosevelt, Arm. 

RECURRENCE INTERVAL, IN YEARS 

Figure 10. --Annual flood plot, Verde Rlver below Tangle Creek, above Horseshoe Dam, Arm. 



14 FLOODS IN ARIZONA 

Colorado River Main Stem 

(1) Colorado River a t  Lees Fe r ry ,  Ariz .  

Location. --Lat 36'51f45", long. 111e36'15', in N ~ f s E f  aec. 13, T. 40 N.,  R. I E . ,  a t  head of Marble Gorge, a t  
Lees Fe r ry ,  just upstream from Par i a  River, 28 miles  downstream from Utah-Arizona State line, 61.5 milee up- 
s t r eam f rom Little Colorado River, and 79 miles downstream f rom San Juan River.  

Drainage a rea .  --107,900 sq mi, approximately. 

-,--Recording gage since Jan. 19, 1923. Datum of gage i s  3, 106.16 f t  above mean sea level, datum of 1929. 
June 13, 1921, to Jan. 16, 1923, non-recording gages within 400 f t  of present gage, a l l  referenced to present 
datum. 

Stage-discharge relation. --Defined by current-meter  measurements  below 120,000 cfe and extended above on basis 
of discharge computed for flood of June 18, 1921, s t  station near  Grand Canyon. Relation subject to shifting. 

Historical data. -Flood of about July I, 1884, reached e stage of 31.5 f t ,  f rom floodmarks a t  mouth of Pa r i a  Rlver, 
disoharge about 300,000 cfs. 

Remarks. --Flood record slightly affected by s torage and diversions above station. Combined capacity of a l l  r eee r -  - 
voirs  above station was about 1,700,000 acre-feet  in  1950. 

Base  for  partial-duration se r i e s ,  35.000 cfa.  

Annual peak stagea and discharges  

Water Oage Discharge 
yea r  height I Date I ._\ I b f s )  

height 

July I, 1884 

June 18, 1921 

May 10, 1922 
31, 

June 12 

May 14, 1923 
3 1 

June 19 
Sept. 20 

Apr. 18, 1924 
21  

May 23 
June 17 

Apr. 21, 1925 
June 3 

25 

Oct. 6, 1925 
May 9. 1926 

29 
July 14 

May 6, 1921 
22 

June 22 
July 1 
Sept. 11 

13 

May 14, 1926 
June 3 

Mar. 14. 1920 
Apr. 7- 

2 3 
May 29 
June 12 
Aug. 3 

I 
13 

Sept. 9 
24 

Apr. 16, 1930 
28 

June 3 
16 

Aug. 12 

May 21, 1931 

Apr. 23. 1932 
May 26 
June 28 
July 14 
Aug. 30 

June 5, 1931 
July 9 

May 16, 1934 

1 June 19, 1935 

May 9, 1936 
23 

July 13 
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Colorado River'Main Stem 

(,I)  Colorado River at Lees  Fe r ry ,  Ariz.  --Continued 

Annual peak s tages  and discharges  

Water Gage Discharge Water 
Date 

Oage Discharge 
y e a r  Date height ( ~ £ 6 )  y e a r  height 

(feet) 
(cfs) 

(feet) 

1937 Apr. 18. 1837 13.14 47,000 1845 May 17, 1945 14.90 64,400 
May 20 16.88 84,800 3 1 13.90 52,400 
June 2 15.13 6 8 3  June 11 14.18 55,800 

4 -  
18 14.14 55,100 

1838 May 4, 1838 15.75 72,500 
22 15.80 73,500 1846 May 2, 1846 12.72 39,400 

June 6 18.45 101,000 June 14 13.66 50,400 
26 16.13 77,300 

1947 May 13, 1947 16.26 80,400 
1939 May 9, 1938 13.70 48,700 June 14 15.22 67,300 

26 13.86 48,700 24 15.55 71,600 
June 6, 13.18 43,600 Aug. 5 12.54 38,500 

24 13.50 47,100 
1940 May 18. 1940 13.54 47,200 

June 5 12.96 42,400 1948 Oct. 16, 1947 12.88 41,200 
Apr. 25. 1848 14.30 54,000 

1941 May 17, 1941 20.51 120,000 May 11 13.95 50,500 
June 22 16.10 77,200 25 17.76 82.400 

1842 Oct. 15, 1841 16.47 88.200 1949 May 2, 1848 13.94 52,700 
27 12.07 42,700 June 22 20.0  118,000 

Apr. 8, 1942 14.06 56,000 
17 16.45 70,300 1850 Apr. 27, 1850 12.45 37,400 
26 15.42 71,500 , . June 8 14.81 60,600 

May 15 14.90 64,500 July 10 12.81 40,700 
30 17.30 82,800 

1851 June 1, 1851 15.27 67,300 
1843 May 7, 1843 14.45 59.600 25 14.78 62,800 

June 5 15.14 68,600 
1852 May 9, 1852 18.9 113,000 

1944 May 18, 1944 17.20 84,400 June 12 21.15 123,000 
June 4 16.71 84,200 

1953 June 17. 1853 15.60 69,600 

'" From floodmarks. 
b Estimated. 
c Annual peak. 

P a r i a  River  Basin 

(2) P a r i e  River a t  Lees F e r r y ,  Ariz. 

Location.-Lat 36'5ZC15", long. 111'36'30". in N W ~ N E ~  sec .  13, T. 40 N., R. 7 E.. half a mile upstream from 
mouth and 1 mile northwest of Lees F e r r y .  

Drainage area. -1.570 sq mi, approximately. 

=.-Recording gege a t  present s i t e  since Sept. 11, 1928. Datum of gage is 3,123.40 ft  above mean sea level, 
datum of 1829. 

Nov. 22, 1923, to Oct. 5, 1925, staff gage 2,000 ft upst ream a t  different datum. 
Oct. 13, 1925, to Sept. 11, 1829, s taff  gage a t  present s i t e  and datum. 

Stage-discharge relation. -Defined by current-meter  measurements  to 2,000 cis; extended above by float-area deter-  
mination a t  gage height 16 .3  ft, and seve ra l  determinations of increase  in  flow of Colorado River below mouth of 
P a r i a  River.  Relation subject to shifting. 

Remarks .  -Flood records  unaffected by s m a l l  irrigation diversions above station. 
Base  fo r  partial-duration se r i e s ,  i ,  400 cfs. 

Bank-full stage. -20 it. 
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FLOODS IN ARIZONA 

Paria River  Basin 

(2) pa r i a  River  at Lees  Fe r ry ,  Ar iz .  --Continued 

Annual peak a tages  and discharges  

Gage Discharge  Water  
Discharge  

Water 
Date height y e a r  Date height 

(cfs)  (feet) 
(cfs) 

y e a r  (feet) 

1924 Sept. 10, 1924 6.0 a 4.330 1938 Mar.  3, 1938 11.22 I, 440 
June  29 7.56 1,980 

6.5 04.800 Sept. 1 1 .12 
2.110 

1925 Sept. 19, 1925 

a 1 6 . 3  ~ 1 6 . 1 0 0  1939 Sept. I, 1939 11.31 1,040 
1926 Oct. 5, 1925 

11 1.92 1,990 
616.0 014,300 13 12.9 9,800 

1927 Sept. 13, 1921 

1.50 0 2,980 1940 Jan. 12, 1940 1 .4  1.480 
1928 July 16. 1928 

Aug. 24 10.1 5. 130 
I. 1 2,240 Sept. 8 18.0 14,000 

1929 July 11. 1929 
28 8.2 3,440 14 11.2  5.800 

3 1 8 .8  3,920 18 12.4 1,800 

Aug. 2 13.8 12.000 
4 8 .0  3,210 1941 Oct. 28, 1040 I. 95 2,060 

7.9 3,100 July 24, 1941 12 .3  7,600 
Sept. 3 

8 10.2 8,000 
1042 Oct. 28, 1941 I. 50 1,880 

1930 July 30, 1030 7.80 2,540 
1.17 1,130 1943 Aug. 11. 1943 8.50 2,830 

Aug. .8 
l i  11.0 7,150 22 9. 8 4.880 

7 .48 2,110 Sept. 28 I. I 1,890 
Sept. 8 

30 1 .21 1.180 
1944 Oct. 19. 1943 12.1 8,400 

1931 Nov. 18, 1930 7.53 2,190 
1945 Aug. 1. 1945 7.55 1,140 

9.53 4,880 13  8.10 
2,340 

1932 Feb. 9, 1932 
9 .81 5 ,260 Sept. 3 8.83 3,290 

July 13 
Aug. 9 7.22 1,530 

22 1.49 1,880 1946 Oct. 16. 1945 9.30 3,930 

13.0 10,500 July 25, 1946 10.0 4,980 
28 

Aug. 11 7.55 1,140 
1.82 2,300 15 8.94 3,430 

1933 July 18, 1933 
1 .35 1,690 1 I 9.94 4,830 

Aug. I 
3,660 24 8.90 3,380 

22 8.61 
Sept. 9 8.35 3,020 

1941 Oct.  29, 1946 1 .64 1 ,590 

6.54 3,290 Aug. 22, 1941 11.17 I ,  650 
1934 May 29, 1934 

11 .8  8 ,400 28 7.90 1,620 
Aug. 29 

6.12 2,100 1948 Aug. 5, 1948 11.6 6,150 
1935 Sept. 1, 1935 

11.95 8,100 1849 Sept. 29. 1949 10.0  3.410 
1936 July 11, 1936 

26 7.30 1,630 
26 8 .18  2.180 1950 July 19, 1950 8.17 1,340 

Aug. 4 1 .80 2,210 
9.44 4,610 1951 Aug. 4, 1951 11.5 4,480 

6 
8.09 2,660 29 11.5 4,180 

1 I 
3 1 9.62 4,880 

11.45 I ,  840 1952 Sept. 22. 1952 9 . 0  
1 ,830 

Sept. 2 
12 8.73 3.550 

1953 July 18, 1953 9.7 2,100 

7.24 1,560 Aug. 21  12.8 
8,400 

1931 Oct. 20, 1936 
Feb. I, 1931 8.12 2,100 
July 9 1 .99 2, 520 
Aug. 29 8.85 3,120 

e F r o m  floodmark 
o Annual peak; peaks other than annual not known. 
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Llttle Colorado River Basin 

(3) Llttle Colorado River above Lyman Reservolr,  near St. Johns, Arlz. 

Lacation. --Lat 34*20', long. 109°22', m N E ~ S E ~  sac .  21, T. 11 N.,  R. 28 E . ,  1 mile downstream from Coyote 
Creek, 4& miles  upst ream from Lyman Dam, and 13 miles  south of St. Johns. 

Drainage a rea .  --I41 s q  mi. 

Gage. --Recording gage a t  present  s l t e  s lnce  Oct. 21. 1940. Staff gages a t  various s l t e s  and datums wl th~n  1 mile up- 
s t r e a m  Apr. 10-26, Aug. 2 to Oct. 21, 1940. Apr. 21  to July 25, 1940, r e c o r d ~ n g  gage 600 f t  upst ream a t  datum 
1.70 ft higher. 

Altltude of gage is about 6,050 f t  ( f rom topographic map) .  

All gage heights listed referenced to present  s i t e  and datum. 

Stage-dlscharge relation. --Defined by current-meter  measurements  below 500 cfs and extended above by slope-area 
determ~nat lon a t  gage height 11. 1 ft. Relatlon subject to shlftlng. 

Historical data. -Flood of July 25, 1940, (gage helght. 17 .1  ft, present  datum, f r o m  flood marks )  was consldared 
highest in previous 40 y e a r s  by local residents.  

Remarks. -Flood records  not materially affected by d ~ v e r s l o n s  f o r  irrigation and many smal l  reservoirs totaling 
about 15,000 acre-f t  above statlon. 

Base  for  partial-duration se r i e s ,  400 c f s .  

Annual peak s tages  and discharges  

Water 
Date 

Gage Discharge Water 
height Date 

Oage Discharge 

y e a r  (cfs) year helght 
(feet) (feet) ( c f d  ---- 

1940 July 25, 1940 17.1 c16,P00 1941 July 22, 1941 9 .8  1,460 
Aug. 10 9 .05 900 

1941 May I, 1941 1.12 1,510 18 8 . 5  634 
July 23 8.56 2,520 22 9 .98 1,620 
Aug. 12 5.3 642 2 6 8 .18 830 

29 1.82 402 
Aug. 10, 1942 

Aug. I. 1943 
22 

Aug. 15. 1944 
23 

July 30, 1945 
Aug. 6 

11 

July 16. 1946 
21 

Aug. 4 
7 

Apr. 17, 1948 

Apr. 24, 1949 
July 12 

July 18. 1950 

Apr. 17. 1952 
Aug. 16 

28 

I ~ e p t .  20 6.42 1,000 1953 Aug. 10, 1953 1 '5.15 1 229 

c Annual peak. 
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Little Colorado River Basin 

(4) Little Colorado River above Zuni River, s e a r  Hunt, Ariz. 

Location. --Lat 34'38', long. 10Q040', in S W i ~ w f  sec .  2, T. 14 N., R. 25 E.,  500 ft  upst ream from Zuni River, 
and 3 miles  northwest of Hunt. 

Drainage a rea .  - -3 ,680 s q  mi ,  approximately (includ~ng 830  s q  mi  in closed basin surrouding Quemado, N. Mex.). 

w, --Recording gage since March 1840. Altitude of gage is 5,400 ft (from river-profile map). 

Stage-discharge relation. --Defined by current-meter  measurements below 500 cfs  and extended above. Relation sub- 
jeot to minor shifting. 

Remarks. -Flood records  a r e  affected by irrigation diversions and many rese rvo i r s  (combined capacity, about 
44,000 acre-ft  in 1840 end 54,000 acre-f t  in 1050) above station. 

Base fo r  partial-duration ser ies ,  TO c f s .  

Bank-full stage. -10 ft. 
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Little Colorado River Baain 

(8) Show Low Creek a t  Show Low, Arir .  

Location. --Lat 34'15'10", Long. 110'01140", in NE+ s a c ,  20, T. 10 N . .  R, 22 E . .  a t  bridge on U. 8. Highway 60 a t  
S h o w ~ o w .  

Drainage a rea .  -81.0 sq mi.  

-, --Recordmg gage since January 1940 exoept July 28, 1951, to Apr. 5, 1952, when s taff  gages a t  o r  near  present 
s i te  were used. Datum of gage i s  8,309.22 ft above mean s e a  level, datum of 1929. All gage heights reduced to 
present  datum. 

Stage-discharge relatlan. -Defined by current-meter  measurements  below 510 cfs  and extended above on basis of 
slope-area determination a t  9.9 ft. 

Remarks. -Records p r io r  to March 1945 compiled by Bureau of Reclamation. 

Flood record p r io r  to spring of 1953 slightly affected by irrigation diversions and several  r eee rvo i r s  (combined 
capaclty 2,400 acre-f t )  above station. Flood record greatly affected af ter  oompletlon of Jaques Dam in  spring Of 

1953 increasing total capacity af r e se rvo i r s  above station to 8,800 acre-f t .  

Base for  partial-duration ser ies ,  150 cfs .  

Annuel peak s tages  and diecharges 

Water 
Date 

Oage Discharge Water 
height Date 

Oage Diecharge 
yea r  iofs) yea r  height 

(feet) (feet) icfs) 

1941 Mar. 14, 1841 9, 30 ' 3s200 1849 Dec. 23, 1848 3.14 290 
Jan.  13, 1948 5.38 

1942 Oct. 13, 1841 3.12 "11 Feb ,  23 5.04 140 
840 

Mar. I 5.22 800 
1943 Mar. 5, 1843 5.22 168 Aug. 8 3.73 380 

1944 Mar.  18, 1944 4.00 O412 1850 Mar. 3. 1860 3.34 238 

1945 Mar. 10, 1845 3.51 302 1951 Aug. 26, 1851 3.10 170 
2 1 3.18 211 

1852 Dec. 31, 1951 b 2,500 
1946 July 14, 1946 1.8 750 Jan. 13, 1952 8.0 3,000 

Sept. 19 6.71 1.200 18 9.9 6,250 
Mar.  IT 8 1,000 

1941 Nov. 25, 1948 3. 98 168 3 1 4.34 238 
Apr. 27 6.39 1,180 

1948 Oct. 14, 1941 5.18 618 
Dec. 2 3.81 151 1853 Mar. 8, 1853 5.08 4444 
Feb,  18, 1948 3.31 153 
Mar. 18 3.56 202 

24 3.11 248 
July 21 5.03 840 

b Estimated. 
Annual Peak. 

d May be affected by storage in Lake Show Low. 
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Li t t le  ~ o l ' o r a d a  ~ i v e r  Basin 

( I )  Silver Creek  near Snowflake, Ariz.  * 
Location. - -Lat  34*40'00", long. 110°02'30", in SWiNWa sec. 29, T. 15 N . ,  R. 22 E . ,  on left bank 6 mi l e s  ups t ream 

from mouth and 14 mi les  north of Snowflake. 
Drainage area. --886 s q  m i  at  present  s i te .  942 sq  mi  a t  s i t e  used pr ior  to October 1950. 
---Recording gage s ince  Apr i i  1929. P r i o r  t o  October 1950, a t  s i t e  5: mi les  downstream. Altitude of present  

gage i s  5, 245 ft ( f rom r iver-prof i le  map). Altitude of gage a t  f o r m e r  s i t e  was 5, 196 ft ( f rom r iver-prof i le  map). 
Stage-discharge relation. - -For  s i te  i n  use  p r io r  tb October 1950, defined by cu r r en t -me te r  measurements  below 

3, 700 cfs  and extended above on bas i s  of s lope-area  determination a t  11,000 cfs .  At present si te,  defined by 
cu r r en t -me te r  measurements  below 4,000 c f s  and extended above on bas is  of relation a t  f o r m e r  s i te .  Relations 
a t  both s i t e s  stable.  

Remarks .  --Flood record  pr ior  to 1953 not significantly affected by i r r iga t ion  and s torage  above station. Comple- 
tion of Jaques  Dam in  spr ing of 1953 increased total  capacity of r e s e r v o i r s  above station f rom I ,  500 ac re - f t  to 
13,700 ac re - f t  not including Lone Pine  Reservoir .  This  flood r eco rd  is a combination of r eco rds  published fo r  
station near  Woodruff through water year  1952 (l isted h e r e  through 1950) and present  gage established in  1950. 
Records  fo r  1951 and 1952 indicate that flood flows a t  t he se  two points are a lmost  identical. 

P a s e  for  partial-duration s e r i e s ,  1,000 cfs .  

*Published a s  "near Woodruff", p r io r  to 1952. 

Annual peak s t ages  and discharges  

Water 
Date 

Gage Discharge  Wate r  
height Date 

Oage Discharge  

y e a r  (cfs) y e a r  height 
(feet) (feet) 

(cfs) 

1829 July 21, 1929 11.67 10,500 1940 July  16. 1940 6 .74 2, 680 
25 6.45 3,050 26 12.37 11.000 
3 1 3.66 1,020 Aug. 19 5.33 1,510 

Aug. 3 3.98 1.100 2 5 5 .48 1,610 
7 4.41 1,440 Sept. 12 5.98 2,000 

Sept. 23 6 .47 3,010 2 I 4.86 1,210 

1930 July 12, 1930 4.57 1,520 1941 Jan.  12, 1941 5.30 1.480 
Aug. 11  6.40 3,000 M a r .  15 1 .61 3,700 

Sept. 28 5.55 1,640 
1931 J U ~ Y  16, 1931 4.25 I ,  ego 

24 4.28 1,310 1942 Oct. 3, 1941 4.33 932 
Aug. 7 5.49 2,200 
Sept. 6 6 .24 2,850 1943 July  24, 1943 5.24 1,360 

Aug. 2 5.32 1,400 
1932 Feb. 9, 1932 11.35 9,900 3 1 7 .08 3,120 

M a r .  1 4 .01  1,120 
July  9 4.60 1,530 1944 Aug. 25, 1944 3 .49 416 

1933 Aug. 20, 1933 5 .07 1,780 1945 July  29, 1945 5.68 1,130 
Sept. 10 1 .83 4,600 Aug. 5 5.25 1,400 

11 1.06 3,230 
1934 - bo2 ,000  

1946 July 21, 1946 4 .94  1,140 
1935 Sept. 27, 1935 6.22 c 2,820 Aug. 5 4.81 1,040 

Sept. 19 5 . 6 1  1,680 
1936 July  25, 1936 1 .60 4, 300 

30 4.12 1,060 1949 Jan .  13, 1949 6.88 2,900 
Aug. 4 4 .28  1,180 

6 5. 18 1,890 , 1950 July I ,  1950 4.93 c 1,160 

1931 Feb.  7, 1937 I. 57. 4,300 1951 Aug. 28, 1951 10.5 3,180 
Mar .  15 4.59 1,400 

17 4.69 1,480 1952 Dec. 31, 1951 10.3 3,620 
Jan .  13, 1952 12.4 5.220 

1938 Mar .  4. 1938 6.26 2.900 19 18.0 10,100 
Aug. 7 5. 51 2, 140 July  6 6.6 1,260 

8 6.52 3,100 Aug. 20 9.9 3,330 
Sept. 1 4.13 1,090 Sept. 22 8 .8  2,530 

1939 Aug. 6, 1989 4.44 1,310 1953 July 18, 1953 5.9 1.060 
29 4.64 1.460 * Est imated.  

' Annual peak. 



Little Colorado River Basin 

(8) Llttle Colorado River at Woodruff, Ariz. * 

Drainage area .  --8, 100 s q  mi. approximately. 

%--Recording gage at present s i t e  and datum since Sept. 22, 1949. Datum of gage is 5.129.0 f t  above'mean sea 
level (from river-profile survey, based on datum of 1929). 

1915-19. recording gage it miles downstream, at different datum. 

H ~ s t o r i c a l  data. --Flood of Jan. 19, 1916, discharge undetermined (gage height, 12. 7 ft, f rom floodmark, datum 
then in  use),  1s believed to be greater  than flood of Dec. 5, 1919. 

Base  for  partial-duration se r i e s ,  1,900 c is .  

*Published a s  "near Woodruff", 1916-20. 1829-48. 

I I Jan. 19, 1916 '12.1 1934 b e  2,500 

1911  AD^. 18. 1817 I 5.0 I 0 0  1 1935 I Sept. i 8 ,  1935 I I 0 5,400 

29 I 5 1  I. 0 2.180 1 1  1938 1 Mar.  4. 1938 1 7.10 1 2,880 
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Litt le Colorado River  Basin 

(8) Lit t le Colorado Rlver  a t  Woodruff, Arm.  --Continued 

- Annual peak s t ages  and discharges  

Water Gage Discharge  Water Gage 
y e a r  Date herght y e a r  Date he,ght 

Discharge 

(feet) (cfs )  -- (feet) (cfs) - 
1945 July 23, 1945 8.42 4 ,690  1949 Jan. 14, 1949 

29 
10.1  

5. 71 2,170 
2,600 

July 20 7 
Aug. 11 7. 67 

9.9 2,400 
3,810 

20 
Aug. 8 , 13.1 .. 

5.52 2,070 
7.540 

1950 July 19, 1950 
1946 July  22, 1946 5 .60 1, 990 9.85 2,050 

Aug. 5 6.52 2,580 1951 Aug. 28, 1951 
Sept. 19 7.8 

19.75 8, 290 
3,880 

1952 
1947 Aug. 5, 1947 

Dec. 31, 1951 11.24 
6.90 3,000 

2,580 

10 
Jan.  14, 1952 

5.63 
13.84 

2,160 
4,180 

13  6. 10 
19 21.9 

2,440 
10,200 

23 
July 6 

7.56 
10.42 

3,700 
2,250 

29 
Aug. 20 

8 .26  
11.45 

4,560 
2,950 

Sept. 22 13.93 4.440 

1948 Oct. 14, 1947 8.  30 
SeDt. 27 

4s 560 1953 July 29, 1953 
9 .76 

11.32 
1. 920 

2.770 

a F r o m  floodmarks.  
b Estimated.  
0 Annual Peak. 

(9) Puerco River  a t  Gallup, N. Mex. 

Location. --Lat 35'32'. long. 108*44', m SWiNWi see.  15, T. 15 N., R. 18 w., 1,500 ft ups t ream f rom Second 
St ree t  Brldge in Gallup and half a ml l e  ups t ream f rom Li t t le  Puerco Wash. 

Drainage a r e a .  -558 sq m ~ .  

+igyRe~ording gage, May 1940 to July 12, 1946. Datum of gage i s  6,490.36 f t  above mean sea level. datum of 

Stage-discharge relation.  --Deflned by cu r r en t -me te r  measu remen t s  below 340 cfs;  extehded above on bas l s  of s lape-  
area determinations.  Relation s u b ~ e c t  to s m a l l  shifts. 

Remarks .  --Flood r eco rd  unaffected by i r r iga t ion  d ivers ions  above station. Base for  partial-duration s e r i e s ,  1,200 
cfs.  



24 FLOODS IN ARIZONA 

Little Colorado River Basin 

(10) Pueroo River near  Adamana. Ariz. 

Location. --Lat 34'58145", long. 109°41'40", in NE+ aec. 9, T. 18 N., R. 24 E.,  a t  bridge on State Highway 63 in 
Petrified Fores t  National Monument, a quar ter  of a mile downstream from Dead Wash, and l$ miles  eas t  of 
Adamana. 

Drainage a rea .  -2,160 sq mi, approximately. 

w, -Record~ng gage, March 1940 to September 1949. Datum of gage is 5.312.92 ft above mean sea level. datum 
of 1929. 

Stage-discharge re la t~on .  --Defined by current-meter  measurements  below 11,000 cfs; extended above by logrithmlc 
plottmg. Relatlon affected by ve ry  large shifts.  

Remarks. -Flood record unaffected by irrigation diversions above station. Base  for  partial-duration ser ies .  3,000 
cfs.  

Annual peak s tages  and diechargee 

Dieoharge'  Water Date height Qage Digcharge 
Water height Date (cfe) y e a r  (feet) (cis) y e a r  (feet) --- 

5.85 I. 000 1945 Feb. 3, 1945 1.40 5,140 
1940 Aug:. 14, 1940 

21 5.31 5,200 July 30 8.98 4. 150 

23 5.9 7,500 
1948 Aug. 10. 1848 I. 40 1,910 

1941 Jan. 11, 1941 5.21 5,960 12 10.4 30,000 
Mar.  15 I. 1 7.400 
May 24 I. 9 11.400 1941 Aug. 10, 1941 8.0 22,000 

Aug. 8 6.48 4,850 13 5.8 1,500 

10 8.5 4,650 22 5.1 8,440 

14 8.08 3,080 30 I. 7 15,800 

1 I 8.18 3,250 Sept. 0 5.05 8,420 

Sept. 29 9.5 22.800 
1848 Oct. 14. 1941 I. 3 11,100 

1942 Oct. 4, 1941 9.1 19,400 July 28, 1848 1.3 I, 080 
14 1.4 8,180 Sept. 28 5.8 4,020 

1943 Aug. 28, 1943 6.53 4.530 1949 Feb. 24, 1949 5.11 3,010 

Sept. 28 6.8 4,800 July 24 5.95 3,110 
Aug. 3 5.15 3,120 

1944 Sept. 28, 1944 1.2 4,700 8 8.9 8,040 
Sept. 13 8.25 4.100 
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as FLOODS IN ARIZONA 

Litt le Colorado River Basin 

(12) Chevelo,~ Fork below Wildcat Canyon, near Winslow, Arie. --Continued 

Annual peak s tages  and discharges  

Water Gage Discharge Water 
Date 

"ge Disoharge 
yea r  Date height (CIS) y e a r  

hei$ht 
(feet) (feet) 

(cfe) 

1948 Mar. 31, 1948 5 . 0 8  889 1951 Mey 4, 1951 4.87 818 
Apr. 5 5 . 4 3  817 Aug. 29 1 3 . 7  8 ,940  

12 5 .51  931 
1952 Dec. 31, 1951 10 .3  4,110 

1949 Dec. 23. 1948 5.34 808 Jqn. 18, 1952 18.2 19 ,800  
28 5 .02  614 Apr.  8 1 .34  2 ,280  

Mar. 8, 1949 4.12 493 1 5  8.24 1 ,400  
20 6.06 1 , 2 1 0  20 6 .  18 1.370 

Apr. 14  6.23 1.290 
1953 Mar .  11, 1953 4 . 9 1  853 

1950 Feb. 8, 1950 4 .13  524 
28 5.08 728 

(13) Chevelon Fork  nea r  Winslow. Ariz .  

Location. --Lat 34'58', long. 110'31'. ~n SE!SW+ sec .  27, T.  18 N.. R. 17 E . .  3 miles  upstream from mouth and 
12 miles  southeast of Winslow. 

Drainage area .  --1.010 sq mi, approximately, including soma a t e a  which 1s probably nonoantributing. 

w. --Recording gage a t  present  s i t e  and datum since June 3, 1929. Altitude of gage i s  4,905 it (from river-profile 
map). Dec. 18, 1915, toDeo. 5, 1919, recording gage 500 it downstream a t  datum 1 . 0 2  ft higher. Mar. 30 to 
July 2, 1929, s taff  gage 500 ft  downstream a t  different datum. 

Stage-discharge relation. --Defined by current-meter  measurements below 4.000 cfs; extended above on basis of 
slope-area d e t e r m ~ n a t ~ o n  a t  19.8 It. Relation subject to shifts.  

Remarks .  --Base fo r  partlal-duration se r i e s ,  500 cfs.  

Annual peak s tages  and discharges  

Water Oage Discharge Water Oage Discharge 
yea r  Date helght 

(cfs) yea r  
Date height 

(feet) (feet) 
(cfs) 

1916 Jan. 19,  1916 1 3 . 0  0 9,500  1933 May 2, 1933 4 .44  565 
July 24 4.82 643 

1917 Apr.  24, 1911 5.  30 a 1,300 Sapt. 20 5 .41  1 ,080  

1918 Mar. 13, 1916 b l l  q, 200 11934-35 - 8 8 . 0 5  2,700 

1919 Apr. 1, 1919 5 . 3 1  ' 1. 11° 1936 Apr. 12, 1936 5.88 1.350 
July 10 4 .83  753 

1920 Dec. 5, 1919 12.9 " 9,000  28 4.30 516 
Aug. 3 4 .53  611 

1929 Apr.  4, 1929 1 7 . 8  C16,lOO Sept. 10 5.04 884 

1930 Mar. 21. 1930 4 . 8 1  519 1937 Feb. 8, 1931  8.86 1 , 8 2 0  
Apr. I 4.10 502 15 5 . 8 8  1,340 

Mar. 17 5.90 1,360 
1931 Mar .  19. 1931 4.86 548 Apr.  3 4 . 8 0  138  

12 5 . 1 5  1,320 
1932 Feb. 10, 1932 8 .58  3 ,100  Aug. 31 4.12 699 

Mar .  2 4 .11  148  
10  4.28 587 1938 Mar. 1, 1938 5.84 1,330 
20 5 .58  1, 340 4 14.15 9 ,400  
26 5.58 1,310 13  8 . 1 1  2 ,090  
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(13) Chevelon Fork  near  Winslow, Ariz.  --Continued I 

Annual oeak st: 

1939 Mar. 23, 1939 7.00 1,120 1946 Sept. 18, 1946 5.30 509 
APT. 5 7.29 1,360 20 6.24 892 
Aug. 3 8.74 2,410 

1941 Nov. 16, 1946 5.34 526 I 

. . -. 
Sept. 26 6 .14 822 2 1 8.  36 1; 320 

1945 Apr.  10, 1945 6.50 1,060 1953 Mar .  12, 1953 6 . 9 1  650 
19 7 .  30 1,460 

Aug. 4 9 .03  2,620 

nnnu-1 paan. 
EAnnual peak for  1934 o r  1935 water  yea r  occurred  between Feb. 6, 1934, and Sept. 23, 1935. 

(14) C lea r  Creek  below Willow Creek,  near  Winslaw, Ariz.  

Location. -Lat 340401, long. 111°00', in NWiNEi sec. 30, T. 15 N . ,  R. 13 E . ,  2 mi l e s  downstream from Willow 
C r e e k a n d  30 mi les  southwest of Wlnslow. 

Drainage a r e a .  -321 sq mi. 

Gage. --Recording gage s ince  June  1941. Altitude of gage is about 6,000 f t  ( f rom F o r e s t  Service map) .  - 
Stage-discharge relation. --Defined by cu r r en t -me te r  measurements  below 1,900 cfs, 

area-velocity s tudies  and logarithmic Plotting. Relation is stable.  
and extended above on bas is  of 

Remarks .  --No regulation or  dlverslon above statlon.  Base for partial-duratlon series, 500 cfs  

1948 Apr.  12, 1946 9.54 1,810 1951 May 5, 1951 1 .21 108 
Aug. 29 16.3 8 ,090  

1949 Dec. 23. 1946 8.14 1.090 
28 7.55 842 1952 Dec. 31. 1951 15.2 6,130 I 

Mar .  8, 1949 7.34 766 Jan. 16, 1952 21.5 16,400 
20 9.0 1,520 Apr.  I 10.21 2,180 

Apr .  15 9.75 1, 990 20 10.83 2,580 
Aug. 15 6 .73 574 

1950 Feb .  8 ,  1950 6.80 594 
28 8 .11  1,090 1953 Mar.  11, 1953 6 .54 491 
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Litt le Colorado River  Basin 

(15) C l e a r  Creek near Winslow, Ar i s .  

Location. -Lat 34'5R1, long. 110'381, in SE) sec. 9, T.  16 N. ,  R. 16 E.,  a t  county highway bridge,  1 i  mi l e s  up- 
z m  f rom mouth, and 5 mi les  southeast  of Winslow. Control  f o r  station is c r e s t  of d ivers ion dam 1.200 ft down- 

s t r eam.  

Drainage a r e a .  --607 sq m i .  

Gage. --Recording gage a t  present  s i t e  s ince  July 3, 1929. Datum of gage is 4,861.32 ft above mean sea level, datum 
7 1 9 2 9 .  Datum was 4.03 ft higher p r i o r  to July lo,  1931. Mar .  25 to July 2, 1929, s t a f f  gage a t  s ame  s i t e  a t  

datum 4.03 ft higher. 

Stage-discharge relation. --Defined'by cu r r en t -me te r  measu remen t s  below 13,500 cfs;  extended above on bas i s  o f  
velocity-area studies and s lope-area  determination a t  gage height 13.4 ft. Rating stabil ized by d ivers ion dam 
1,200 ft downstream. 

Historical  data. --Floodmarks 3 ft higher than the s tage  of the flood oEApr.  4. 1929, were  observed 1,850 f t  down- 
s t r e a m  f rom gage in 1929. 

Remarks .  --Flood r eco rds  not affected by s m a l l  diversions above station.  Base  far  partial-duration se r i e s .  500 c f s .  

Gage 
height 
(feet) 

6. 12 
5.83 
5.82 
5.81 
6 . 5 1  
6.81 
6.33 
1.73 
6.30 
6.31 
6.34 
6.95 
6.96 

6.97 

6.35 
6.64 
5.88 

5.84 
6 .11  
6.42 
6.26 
6.44 
6 .21  

5.80 
6.42 
1. 14 

8.03 
5.81 
6.34 

6.01 
6.83 
5.81 
8 .34  
5.99 

d iaoharges  

Date 

Oct. I, 1840 
Dec. 13  

19 
Feb .  13, 1941 

17 
22 

Mar.  3 
15 

Apr.  2 
13  
16 
2 7 

May 5 

Apr.  6, 1942 

Mar .  7, 1943 
11 
30 

Mar.  21, 1944 
Apr .  6 

1 I 
26 

May 4 
12 

Apr, 3, 1845 
10 
22 

Apr.  9, 1846 
July 22 
Sept. 20 

Nov. 16. 1946 
25 

Dec. 29 
Aug. 13, 1947 
Sept. 19 

Water  
y e a r  

1929 

1930 

1931 

1932 

1933 

1936 

1931 

1938 

1939 

1940 

Discharge  
(cfs) 

852 
558 
549 
540 

1,360 
1,800 
1,090 
3,300 
1,050 
1,060 
1.100 
1,920 
1.930 

1,940 

1,130 
1,500 

606 

506 
1,500 
1,120 

948 
1,140 

611 

530 
1,180 
2,230 

156 
540 

1.100 

738 
1,740 

598 
1.100 

115 

Date 

Apr .  4. 1929 

Mar .  21, 1930 
Apr .  10 

Mar .  24. 1931 
Apr .  4 

30 
Aug. 30 

Feh. 10, 1932 
Mar .  3 

1 U 
20 

Apr.  2 
16 

Mar .  3U, 1933 
Apr.  5 
May 4 
July 31 

1934 or 1935 

Apr.  14, 1936 

Feb .  6, 1931 
16 

Mar .  14 
1 I 

Apr .  4 
16 

Mar .  4, 1938 
13 

Mar .  23, 1939 
Apr.  4 

~ u g .  15, 1940 

Gage 
height 
(feet) 

14.1 

1 .83 
2 .26 

2 .13  
1 . 8 5  
2.04 
5.93 

9 .08 
6 .15  
6 . 0 1  
6 .96 
6.98 
6.50 

5.86 
6. 06 
5.92 
5.63 

a 9.15 

6.11 

1 .39  
I. 14 
1 .03 
I. 43 
6 .26 
7.00 

14 .3  
1. 14 

6.45 
6.82 

6.85 

Annual peak s tage8 

Disoharge  
(cfs)  

0 50,000 

501 
1,080 

650 
532 
740 
581 

8.100 
826 
118 

2.060 
2.120 
1, 360 

511 
160 
635 
548 

b 6, 300 

1,680 

2,580 
2,290 
2.100 
2,190 
1.000 
2,050 

26.200 
2,300 

1,260 
1,500 

1,840 

and 

Water  
y e a r  

1941 

1842 

1943 

1944 

1945 

1846 

1941 
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(15) Clear  Creek near Winslow, A r ~ z .  --Continued 

Annual peak s tages  and dlacharges 

2 1 6.52 1,270 Apr. 8 2,580 
2 1 1 :::: 1 3,030 1 Apr,  y :  May 5 6.05 980 I 

0 Annual peak 
o Annual ~eak'for 1934 o r  1935 water year occurred between Feb. 6, 1934, and Sept. 24, 1935. 

(18) Llttle Colorado River  a t  Grand Fal ls ,  Ariz. I 

%.--Recording gage s ince Jan. 5, 1926, Altitude of gage i s  4,440 f t  (from r iver-prof i le  map). October 1925 to 
Jan. 5, 1926, s taff  gage a t  same  s i te  and datum. 

Stage-discharge relation. --Defined by current-meter  measurements.  

Historical data. --The flood of Sept. 19, 1923, discharge about 120,000 cfs (gage height, 47.0 ft, f r o m  floodmarks), 
w a s  believed to be the largest  s ince  1870 by the Corps  of Engineers.  
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Litt le Colorado River  Bas in  

(16) Lit t le Colorado River at  Grand Fal ls ,  Ar iz ,  --Continued 

Annual peak s t ages  and discharges  

Water Oage Discharge  Water Gage Discharge  
Date height y e a r  Date height y e a r  (cfs)  (feet) (cfs) 

( fee t )  

1923 Sept. 19, 1923 '41.0 6 130,000 1939 Apr.  5. 1939 13.21 
6,660 . I 

1926 Apr.  8, 1926 14.0 8,040 1940 July 21, 1940 19.51 
20,100 

Sept. 12 14.68 9,630 Aug. 15 13.59 I, 350 

27 22.5 27.600 24 11 .71  4,650 
26 11.96 4,910 

1921 Feb.  18, 1921 14.83 9,540 Sept. 14 11.60 4,390 

June  28 22.9 28,800 19 11.65 4,390 

Sept. 6 13.36 6,950 22 13.42 7.010 

12 16.61 13,200 
18 14.6 9,120 1941 Oct. 1, 1940 11.59 4,390 

Dec. 26 12.68 5,750 

1928 Feb. 7,  1928 9.50 2,140 3 1 12.68 5,900 
Jan. 12. 1941 11.07 14,200 

1929 Nov. 2. 1928 11.6 4.640 Feb. 22 12.40 5,460 

Apr.  5, 1929 30.0 50.500 Mar .  15 18.30 11.000 

July ,  23 14.9 9,920 Apr .  27 12.69 5,900 

27 21.5 25.200 May 8 11.28 4,020 

29 21.1 24,100 25 11.95 4,910 

31 14.95 10.000 Aug. 11  11.12 4,520 

Aug. 5 11.85 4,760 16 12.61 5,650 

9 11.95 5.160 Sept. 30 10.0 16,000 

13 16.05 12,200 
Sept. 6 12.84 6,490 1942 Oct. 4. 1941 14.55 8, 760 

24 18.0 16,500 14 14.2 8,050 

1930 July 13, 1930 14.35 6,610 1943 Sept. 28, 1943 11.28 3.900 

19 16.9 13,100 
Aug. 6 12 .85 6,110 1944 Sept. 20. 1944 12.32 5.320 

11 14.24 8,410 
1945 Aug. 12, 1945 11.80 4,650 

1931 Aug. 1, 1931 13.0 6.530 
7 12.11 6,070 1946 July 22. 1946 11.3  4,OPO 

Aug. 13 11.61 4,390 
1932 Oct. 4, 1931 11.78 4,510 Sept. 19 16 .5  12,900 

Nov. 12 13.35 6.920 
Feb. 10, 1932 23.8 31,000 1941 Aug. 11, 1941 11.32 4,020 

Mar.  3 12.22 5.160 14 11 .5  4,260 

2 1 11.60 4,340 24 15.45 10.600 

Aug. 30 12.22 5,160 27 11.68 4,520 
3 1 13.24 6,680 

1953 July 26. 1933 12.63 5.160 
13.89 I. 500 1948 Oct. 16. 1941 16.21 12.400 

Sept. 12 
Aug. 6, 1948 12.42 5,460 

1934 Oct. 7, 1933 12.05 4,920 
Aug. 29, 1934 11.9 4,120 1949 Aug. 9. 1949 15.3 10,400 

1935 Apr .  10, 1935 13.6  1.350 1950 July 16, 1950 
3,500 

Aug. 5 12.10 5,810 
25 12.45 5,500 1951 Aug. 30. 1951 15.2 10,200 

1936 Aug. 6. 1936 12.31 5,430 1952 Jan. 1. 1952 14.71 
9,300 

20 21.9 26, 100 

1931 Feb. 9, 1931 20.25 21,800 Apr. 9 11.35 4.140 

16 14 .11  8,580 
14.24 8 ,400 1953 July 31, 1953 11.45 4.140 

Mar .  18 

1938 Mar. 5, 1938 26. 1 38,000 
14 11.94 4,180 

Aug. 9 11 .61 4.390 

a F r o m  floodmarks.  
b Estimated.  
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Little Colorado River  Bas in  

(17) Moenkopi Wash near Tuba, A r k *  

Location. --Lat 36O02', long. 111e24t, in T.  31 N., R. 9 E . ,  unsurveyed, on Navajo Indian Reservation,  a t  bridge an  
U. S. Highway 89, 9 mi l e s  ups t ream from mouth, 11 mi l e s  north of Cameron, and 11 mi les  southwest O f  Tuba. 

Drainage area. -2,440 sq mi,  approximately, a t  present  s i te ;  2, 220 sq mi,  approximately,  a t  s i te  used p r i o r  to 
June  23, 1941. 

m, --Recording gage a t  present  s i t e  and datum s ince  June 23, 1941. Datum of gage i s  4,310.96 f t  above mean sea 
level ( f rom Arizona Highway Department benchmark).  July 13, 1926, to Aug. 17, 1929, s t a f f  gages a t  s i te  8 mi l e s  
ups t ream a t  d i f ferent  datum. Aug. 18, 1929, to June 22, 1941, recording gage a t  s i t e  of s taf f  gages  a t  datum 0.96 
ft higher. 

Stage-discharge relation,  --Defined by cu r r en t -me te r  measu remen t s  below 5,000 cfs;  extended above by s e v e r a l  
s lope-area  determinations.  Relation subject  to la rge  shi f t s .  

Remarks .  --Flood r eco rd  unaffected by i r r iga t ion  d ivers ions  above station.  Base  for  partial-duration series, 1,400 
cfs. 

*published a s  "nea r  Tuba City" p r i o r  to 1933. 

Annual peak s t ages  and discharges  

Water  Oage Discharge  Water  
Oage Discharge  

Date height y e a r  Date height y e a r  
(feet) (cfs )  (feet) (cfs) 

1926 Sept. 26, 1926 19.0  0 5,260 1936 Aug. 1, 1936 4.49 1.690 
4 8 .5  7,230 

1921 Sept. 17, 1921 24.0 a 12,900 6 b 2,500 
30 8 .9  I, 940 

1928 Aug. 28, 1928 9.0 c 3,800 Sept. 2 10 .5  11.000 
13  4.72 1,890 

1929 July  18, 1929 7.0 2,800 22 6.42 3,960 
26 8 .6  4,520 
30 6 .1  2,040 1937 July 9, 1937 6.5 4,100 

Aug. 4 15 .4  15,100 12 5.42 2,660 
Sept. 4 12 .1  10,300 28 5.8 3,150 

2 1 9 .3  5,390 Sept. 2 9.0 8,120 
30 8 .4  7,060 

1930 July  11, 1930 7. 74 3,540 
12 10.0  6,300 1938 Aug. 9, 1938 4.47 1,640 
13  13.6  11,800 3 1 6.0 3,410 
19 8 .4  4, 280 Sept. 4 7 .3  5,270 

Aug. 1 7.9 3,100 
4 12.2 9,520 1939 Sept. 11, 1939 8.30 6,890 
8 14.9 14, 100 

10 14.5 13,400 1940 Aug. 22, 1940 4.68 1,890 
Sept. 8 5.95 1,920 24 5.62 2,900 

Sept. 14 6.74 4, 380 
1931 Sept. 15, 1931 6.95 2, 760 17 5 .34 2,600 

23 7.74 5,740 
1932 Aug. 28, 1932 9. 22 5,300 28 6.27 3,820 

30 8 . 7  7,580 
1933 July  7, 1933 8.48 4,380 

9 8.10 3,920 1841 Oct. 5, 1940 7.05 4,820 
Aug. 20 6.06 2,010 Aug. 16, 1941 6.79 5,240 

Sept. 13  4.38 2,220 
1934 Oct. 3, 1933 8 . 5  4,400 18 6.22 4,420 

5 5 .26 1,410 
9 5.28 1,430 1942 Oct. 3, 1941 7 .28  5 ,800 

11 7. 18 2,980 13 8.0 7.000 
Aug. 8, 1934 5: 7 1.7'40 

28 12.85 14,500 1943 .Dee. 25, 1942 4.44 2,370 
July 31, 1943 4.67 2,500 

1935 Aug. 25, 1935 4.96 2 ,160 Aug. 10  3.84 1, 700 
Sept. 1 5 .08  2, 320 17 8 . 1  7,150 
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Little Colorado River Bas in  

(17) Moenkopi Wash near  Tuba, Arie.  --Continued 

Annual peak a tages  and diacharges 

Water Gage Discharge Water 
Date height Date 

Cage Discharge 

y e a r  (cfs) yea r  height 
(feet) (feet) 

(cis) 

1944 Sept. 27, 1944 3.11 964 1949 Aug. 9, 1949 4.78 2,210 

1946 July 23. 1945 7.18 5. 640 1950 Oct. 19, 1949 5.55 2,480 
3 1 7.20 5,640 July 25, 1950 8.0 2.890 

Aug. 1 7. 60 6,290 Aug. 5 4.6 1.500 
8 3.99 1.700 Sept. 20 5.0 1,500 
12 4.70 2, 370 
18 4.40 2,070 1851 Sept. 30, 1951 8.5 6.000 

1946 Dec. 23, 1945 4.10 1,790 1952 Oct. 1. 1951 4.79 1,430 
July 10. 1946 4.10 1,790 Aug. 28. 1852 7.4 3,530 
Aug. 12 6.03 3,910 Sept. 21 12.3 10.000 

28 4.53 2,220 
1953 July 16. 1953 8.30 3,550 

1947 Aug. 14, 1947 4.11 1,790 30 9.35 5,700 
17 5.15 2,860 Aug. 26 8.16 2,250 
2 1 4.55 2,220 

1948 Oct. 13, 1947 6.0 6,980 
June. 2, 1048 3.82 1,520 
July '25 3.68 1,440 
Aug. 5 4.45 2,120 

b Estimated. 
a Annual peak. 

(18) Little Colorado River near  Cameron, Ariz.  

Location. --Lat 35"56', long. 111°541, unsurveyed. on Navajo Indian Reservation, 3 miles downstream f rom Coconino 
dam site,  9; miles downstream from Moenkopi Wash, 9; miles  northwest of Cameron, and 45.5 miles  upstream 
f rom mouth. 

Drainage area. --26,500 sq mi, approximately. 

Gage. --Recording gage since June 1947. Altitude of gage is 3,990 f t  (from river-profile map). - 
Stage-discharge relation. --Defined by current-meter measurements  below 17,000 cfs and extended above. Relatlon 

stable. 

Remarks. --Flood records  unaffected by dlverslons and storage above statlon. Base  for partlal-duratlon ser les .  
4,000 cfs.  

Annual peak s tages  and discharges  

Water Gage Discharge Water Gage Discharge 
Date height y e a r  Date helght y e a r  ( c f d  (feet) 

( c f d  
(feet) 

1947 Aug. 9. 1947 19.60 21.900 1951 July 29, 1951 8.7 4,100 
Aug. 30 14.0 11,700 

1948 Oct. 14, 1947 17.9 18,600 Sept. 30 8.96 4,460 
16 14.5 12,600 

Aug. 6, 1948 9.93 5,580 1952 Jan. 2, 1952 12.45 9,140 
21 20.7 24,900 

1949 Aug. 9, 1949 14.35 12,400 Apr. 9 6.62 4,100 
Sept. 21 18.7 20,100 

1950 July 18, 1950 8.93 4,340 
1853 July 30, 1953 10.3 6,230 



- 
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Colorado River  Matn Stem 

(18) Colorado R ive r  n e a r  Grand Canyon, Ar iz .  * 1 , 
Location. --Lat 36'05'55", 10ng.112~05'30". a qua r t e r  of a mi l e  ups t ream f r o m  Bright Angel Creek, 11 mi l e s  by t r a i l  

nor theas t  of Grand Canyon, Coconino County, 26 mi l e s  downstream f rom Little Colorado River,  and 261 mi l e s  up- 
s t r e a m  f rom Hoover Dam.  

Drainage area. --137,800 s q  mi ,  approximately.  

Gage. --Recording gage s ince  Dec. 8, 1922; supplemented by recording gage 400 f t  ups t ream used for  r eco rds  a t  
lower s tages ,  s ince  Oct. 1, 1834. Datum of both gages  is 2,418.7 f t  above mean  sea  level, pre l iminary  datum of 
1828. Staff gage a t  s a m e  s i t e  and datum Nov. 12 to Dec. 9, 1922. Relation subject  to minor  shift ing.  

Stage-discharge relation.  -Defined by cu r r en t -me te r  measu remen t s  below 120,000 c f s ;  extended above by logarith- 
mic  plotting. 

His tor ica l  data.  --Flood of  about Ju ly  8, 1,884, gagehe igh t  unknown, was es t imated as 300,000 c f s  on bas is  of flood 
s tudies  at  Lees  F e r r y .  

Remarks .  --Flood r eco rd  sl ightly af fec ted  by transmountain diversions,  i r r iga t ion  diversions,  s to rage  r e se rvo i r s ,  
and r e tu rn  flow f rom i r r i ga t ed  a reas .  Base f o r  partial-duration se r i e s ,  35,000 cfs. 

* Published a s  "a t  Bright Angel Creek, near Grand Canyon", p r i o r  to 1944. 

Annual peak s t ages  and d i scha rges  

Water  
Date 

Discharge  Water  
height Date 

Oage Diacharge  
y e a r  (cfs)  y e a r  height 

(feet) (feet) 
(cfa) 

1864 July  8, 1884 1,300,000 1828 Mar .  14. 1928 15.65 37,600 
Apr.  6 21.1 64,900 

1921 June  18, 1821 'a31.5 220,000 23 16.82 43,100 
May 28 21.5 111,000 

1922 June  1, 1922 b e  115,000 June 13, 25.8 86,800 
July 30 21.0 64,300 

1923 May 15, 1823 22.41 73,600 Aug. I 21.8 68,100 
31 26.45 88,600 1 3  21. 8 68,800 

Aug. 15 15.5 36,800 Sept. 10 11.15 45,400 
Sept. 18 26.5 112,000 24 18.1  51,300 

1924 Nov. 12, 1823 16. 3 41,400 1830 Apr.  18, 1930 16.08 41,100 
Dec. 28 18.31 51,000 28 16.84 45,600 
Apr .  18, 1924 11.42 46,800 June  4 21.6 11,000 

2 1 15.65 38,400 16 20.35 63,200 
May 23 21.0  66,200 Aug. 12 18.9 60,500 
June  18 22 .4  14,000 

1931 May 22, 1831 14.36 34,600 
1925 June 3, 1825 18.15 53,700 

25 18.42 52,000 1832 Feb. 11, 1832 18.30 53,800 
Sept. 5 15.44 38.600 Apr .  23 15.82 41,200 

May 26 26. 1 102,000 
1926 Oct.  I, 1925 15.20 31,800 June  28 22.1 12,800 

May 8, 1826 ' 22.17 74,000 July  14 16.10 42,400 
2 8 24.21 85,600 Aug. 30 18.01 54,800 

July 14 15.80 38,600 
Sept. 21  16.07 40, 100 1833 June  5, 1833 23.41 81,500 

July 8 15.26 35,400 
1921 May 6, 1821 20.8 65,200 

23 24.5 92, 800 1834 May 17, 1934 12.32 25,500 
June  22 22.23 13.400 
July  2 28.25 121.000 1835 June  19, 1835 26.82 105.000 
Sept. 11 21.20 61.200 

15 28.9 124.000 1936 May 9, 1936 21.55 66,300 
24 22.64 16,300 

1928 May 14, 1928 24.4 98,900 Aug. I 16.03 36,400 
June  3 21.85 115.000 
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Colorado River MgipStem 

(19)  Colorado River near Grand Canyon, Arlzr--Continued 

Annual peak stages and discharges , - -  

I 
.-.-- 

18 19.5 1 64. 100 1 1  I I I 

a From floodmarks. 
b Estimated on bas15 of flood record for station at Lees Ferry. 
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Bright Angel Creek  Basin 

1 (20) Bright Angel Creek near  Grand Canyon, Arie--Continued 

Water 
Dste 

sage Dischar- 
height (cfs) yea r  y e a r  (feet) (feet) 

lv42  Apr. 16, 1942 2.90 178 1948 Aug. 5, 1048 6 . 8  1 ,  900 
2 3  3.2b 264 Sept. 1 6  3 . 0 5  242 

1043 Apr.  23, 1943 1 . 9 9  426 1940 Apr,  28, 1949 2 .71  208 
Aug. 4 1 . 4 4  141  June 1 1  3.00 152 

15  1 . 9 0  340 
1950 Oct. 18, 1040 3 .20  197  

1044 May 15 ,  1944 2 . 0 0  190 Apr. 23, 1950 2 . 9 0  148 
July 18 3 .1  186 

1945 May 3, 1945 2.27 259 
J u l y  30 2 . 2 7  207 1051 Aug. 29, 1951  3 . 3 0  103  
Aug. 1 1  1.60 133  

1952 Oot. 31, 1051 3.20 173 
1848 Apr. 7, 1948  1.70 133 Dec.  30 3 . 8 0  349 

2 4  1 .81  159 May 6, 1052 3.57 872 
July 1 9  1 .82  172 J u l y  20 2 .51  257 

22 4 . 5 0  640 Sept, 21  2 .35  194 
Aug. 1 4  2 .22  207 
Sept. 30 2 .55  178 1053 Aug. 27, 1953 4. 1 4  930 

I 1047 Aug. 8, 1947 3.06 290 
1 1  2. TO 200 
27 3 . 1 0  310 

1 Note. - -Peaks  for period prior to Jan. 29, 1833, and Aug. 10, 1936, t o  Apr. 23, 1943, were  obtained from a 
staff-gage record and were  either f rom floodmarks o r  were  maximum peaks observed. 
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40 FLOODS IN ARIZONA I 
Colorado River v a i n  Stem 

(23) Colorado River nea r  Topock, Arie .  --Continued 

June 24, 1935 

Aug. 2, 1936 

Aug. 24, 1931 

July 3, 1938 

Feb. 2. 1938 

Apr. 5. 1940 

June 16, 1941 

Jan. 29, 1942 

Oct. 10. 1942 

Mar .  24, 1945 

Feb. 2, 1946 

Feb.  1, 1941 

Apr. 16, 1948 

Apr. 16, 1949 

Dec. 11. 1948 

June 26, 1851 

June 5, 1952 

Oct. 1,2,  1953 

I 1944 1 Feb. 27. 1944 1 27.85 1 * 24,000 1 1  I I I I 

I h s t i m a t e d .  
Maximum daily discharge. 
Note. --Annual peaks only listed for  y e a r s  1862. 1884. 1917, and 1935-53, 

I Bill  Williams River Basin I 
(24) Date Creek nea r  Congress, Ariz.  

Location. --Lat 34'1Z1, 10ng.113~08', in N W ~ S E ~  sec .  13, T .  10 N., R. 9 W. ,  0.6 mile upst ream from Sawyer dam 
si te .  17 miles  west of  Coneress, and 25 miles  upstream f rom mouth. 

Drainage41 sq mi .  

Gage. --Recarding gage a f t e r  Jan .  18, 1940. Staff gage a t  same  s i t e  and datum October 1938 to Jan. 18, 1940. I - 

Remarks. --Flood record unaffected by smal l  minor irrigation diversions above station. Base fo r  partial-duration 1 

Water Gage Dlecharge Water Gage D ~ e c h a r  
Date height y e a r  Date height (cfe) (feet) (cfs) 

(feet) 

I 1940 1 Sept. 3, 1940 1 3.50 ( 25 11 1942 1 Dec. 11. 1941 13 
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Bill Williams River Bqsin 

(25) Santa Maria River near Alamo, Arie .  

Location. -Lat 34'1Ht, long. 113"31t, in N E ~ S W ~  sec .  9, T. 11  N.,  R. 12 W . ,  half a mile upst ream from confluence 
with Big S a n d y  River and 56 miles upstream from Alamo. 

Drainage area. -1,520 sq mi. approximately. 

Gage. --Recarding gage s ince December 1939. Datum of gage is 1,124.1 f t  above mean sea level ( f rom river-profile - 
survey).  P r i o r  to Apr. 1, 1951, a t  s i t e  800 f t  upstream a t  datum 2.50 ft  higher. 

Stage-discharge relation. -Defined by cu r ren t -mi te r  measurements  below 29,000 cfs; extended above. Relation sub-  
ject to shifting. 

Remarks .  --Flood record unaffected by sma l l  diversions above gage. Base for partial-duration series, 200 c f s .  

Annual peak. 

Oage 
height 
(feet) 

5.70 
6.14 
6.30 
6.28 
6. 10 

5.86 
6.52 

5.86 
6. 70 

6 .67 

5.80 
5.80 
6.36 

7.09 
5.65 

7.65 
12.95 

6.62 
7.45 
7.03 
7.35 
4.88 
7.1 

4.60 
5 .61 

and discharges  

Discharge 
(cis) 

515 
1,220 
1,530 
1 ,040 

680 

255 
1,110 

234 
1,610 

1,520 

610 
720 

1.100 

1,570 
388 

1 ,180 
33,600 

6,000 
8 ,020 
6, 710 
7,680 

522 
2,800 

200 
560 

Annual peak s tages  

Diecharge 
/ (cis) ,. 

0 22,300 

256 
262 

2,500 
8 ,280 
3,120 

252 
1,890 

304 
1,730 
4.440 

11,700 
2,'400 

20,600 
840 

13,900 
11,600 

91 

319 
497 
544 

278 
6.000 
2,040 
2,980 
1 ,880 

Water 
y e a r  

1939 

1940 

1941 

1942 

1943 

1944 

w a t e r  
y e a r  Date Date 

Sept. 6, 1939 

Feb. 3, 1940 
Sept. 17 

Oct. 5, 1940 
Dec. 24 

3 1 
Jan. 12, 1941 

25 
Feb.  8 

2 1 
24 

Mar. 1 
6 

14 
Apr. 2 

13  
Sept. 13  

Jan. 14, 1942 

Jan. 24, 1943 
Mar. 5 
Aug. 4 

Oct. 19, 1943 
Feb. 24, 1944 
Mar. 3 

14 
17 

Oage 
height 
(feet) 

10.0 

3.31 
3.20 

4.25 
6.9 
4.25 
3.62 
4.65 
3.91 
4.40 
5.70 
7.75 
4. 98 
9.85 
4.83 
8. 3 
7. 73 

4.86 

5.15 
5.36 
5.49 

5.26 
7.05 
5.82 
8.33 
6.06 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

Mar. 5, 1945 
16 
26 

Aug. 1 
23 

Dec. 24, 1845 
July 24, 1946 

Dec. 26, 1946 
Sept. 19, 1947 

Aug. 5, 1948 

Jan .  14, 1949 
25 

Feb.  25 

Oct. 16, 1049 
Sept. 6. 1950 

Aug. 2, 1951 
29 

Oct. 31, 1951 
Dec. 31 
Jan. 18, 1952 
Mar. 11  
Apr. 29 
June 3 

July  16, 5953 
Aug. 28 
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I Rivers.  

---Recording gage since December 1939. Datum of gage is 1,002.95 ft above mean sea  level, datum of 1829. 

Stage-discharge relation. --Defined by current-meter  measurements.  Subject to shifting. 

I *Published @a Williams River p r io r  to 1044. 

.... -. . 
Jan.  14. 1942 29 30.8 65,100 

1943 I Mar. 5, 1943 I ::: I 2 ,  1 1 9  1 O c t  30. 1951 
n".. 2 '  

I 7.00 I 4,510 
1 0  Re, 9 7  Rnn 

I I I 

' From floodmarks. 
Annual peak. 

3 Probably occurred February 1937. 
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Bill Will lams River  Basln 

(27) B111 Wlll lams Rlver  a t  Planet,  Arlz.  * 
Location. --Let 34'16', long. 113'59', ~n N E ~  sec. 36, T. 11  N. ,  R. 17 W., 1 ml le  west of Planet  and 6 mrles  up 
s t r e a m  f rom water  line of Havasu Lake a t  elevation 450 f t  above mean sea level.  

Dramage area. -5, 140 sq mi ,  app rox~mate ly .  

Gage. - -Record~ng gage slnce Nov. 13, 1928. Datum of gage is 556.33 ft above mean sea level, datum of 1929. - 
Sept. 26, 1910 to Dec. 31, 1915, staff gages a t  s a m e  s ~ t e  and approvlmately s a m e  datum. October 1 to Nov. 12, 
1928, s t a f f  gages a t  s a m e  s l t e  and datum. 

Stage-discharge relation. --Def~ned by ru r r en t -me te r  measu remen t s  below 51,000 cfs, extended above on b a s ~ s  of 
velocity-area study. Relation subject  to la rge  shlfts .  

Historical data. -Floods in 1891, 1916, and 1927 were  e s t ~ m a t e d  on bas l s  of f loodmarks a t  Strlped Canyon, about 23 
miles upst ream.  

Remarks .  --Flood r eco rd  not affected by s m a l l  l r r lga t lon  d ~ v e r s l o n s  above statlon. Base f o r  pa r t l a l -du ra t~on  senes,  
1, 500 cfs. 

*Publmhed a s  Blll  Wllllarns River  nea r  Swansea, 1910-12, as W l l l ~ a m s  River  n e a r  Swansea, 1913-15, and as 
Wlll lams River a t  Planet, 1928-43. 

Annual peak s t ages  and discharges 

Gage Discharge  Water  Gage Water  
Date height y e a r  Date helght y e a r  

(feet) 
(cfs) (feet) 

1891 k ~ e b .  21, 1881 b200.000 1938 Mar .  2, 1938 4.77 
4 10.7 

1916 k J a n .  19. 1916 175,000 
1939 Sept. 7, 1939 11.7 

1927 kFeb.  16, 1927 b125.000 13 8.10 
25 5.97 

1929 Septr 2, 1929, 6.00 6,270 
4 8.2 25,000 1940 Feb. 3, 1940 5. 13  

1930 Mar .  18, 1930 4.36 1,860 1941 Dec. 25, 1940 8 . 5 6  
Aug. 9 4.13 1 ,640 Jan.  1, 1941 5.67 
Sept. 8 11.15 64,000 25 5.70 

Feb.  8 5.19 
1931 Feb.  14, 1931 4.9 5,620 21 6 .75  

Aug. 5 12 .3  80,000 25 7. 43 
14 6.02 13,800 Mar .  2 9.15 

Sept. 3 4.25 2,520 6 5.69 
14 8.57 

1932 Dec. 29, 1931 4.66 3, 150 Apr. 14 7.91 
Feb.  9, 1932 9.2 51,000 Aug. 11  5.63 

18 6.87 15. 100 Sept. 13  6.49 

1933 Mar .  4, 1933 4.91 107 1942 Jan. 15, 1942 5.30 

1934 Aug. 29, 1934 6.51 1,470 1943 Mar .  5, 1943 5.67 

1935 Jan. 7, 1935 6.54 1,530 1944 Feb.  24, 1944 1. 19 
13 6.75 1,950 M a r .  5 6.16 
16 7.50 4,030 17 6.23 

Feb. 7 8.92 15,900 Sept. 15 5.64 
13  7.11 6,930 

Mar .  5 6.48 4,490 1945 Mar .  11, 1945 5.24 
16 6.08 

1936 July  28, 1936 5.60 1,540 26 5.78 
30 6.11 2,210 

Aug. 9 6.61 2,900 1946 July 22, 1946 4.15 

1937 Feb.  7. 1937 13. 1 92,500 
15 8 .2  27,500 

Mar .  1 1  5.34 6,420 
Sept. 21 4.91 2,150 

Discharge  
(cfs) 

L Estimated. 
k Date approximate 



- 

'BE-ICBI '. 'ZT.IV 'usouna 
mau 'qsuen s,aallng is,, se pus '1~61 'r 'Bnv oi aolad ',, 'z~q 'usouna Jeeu 'aBp~~a uepqA is,, 9s paqsilqnd* 

'sjo 008 '1 'sal~as uo~~s~np-fs~)aad ~oj asea 'uolis?s anoqe suolsJaaip hq pa)aaUsun sp.xooaJ poolj-- 'synmau 

'a~oqv papualxa 
pus sjo 00~ 'P MOlaq s~uama~nseam ~alam-vuaa~na Xq pauljap ssm inq Bul~lqs alqsaaplsuoz 01 pafqns mea.qsunop 

salllu 6 all6 a03 uollslan ,633 000'8~ moleq sluamaanseam ~a~aw-?ua~ana Xq paurjaa--'uor?ela~ aB~sq>s1p-aUalg 

'(dew olqd'da8odoi wo~j) 43 OLL '6 'apnlrlle 'alrs quasazd mo~j meaJisuMop sqrm 6 'ailpr~g uapqn le a8~B 3urp.m~ 
-aa 'IEBI Xsw oi LZBI X~np '(dsm a~r~oad-aanla mag) IJ 5~8% ST a8sB 30 apn%wv '1~61 'L X~np 01 1 aunp run= 

awes 01 paqsnCps s2ulpea.x pus aaaj MOJ s UI~~TM saBeB JJWIS '1~61 '8 dlnp aours ails luasazd 1s a8eB aurp~ooag-- .aileg 

'weaaisufiop sallur 6 airs le rm bs ZLZ 'C 'urseq lanry sewrug Burpnl~xa 'rur bs EOZ 'c-- .Ba.cs aaeure.ra 

'aurl aists ~OJJ rnea~lsdn salrw g1 pus 'uapJrA jo ?sea salp 01 'yaalj anla wo~j ureaqsumop 
salrw ;I 'uodue~ 10 psaq 18 "M 61 '21 "S 61 'L '81 'JJS +MS+~S ur ',,sP,o~.~oI 'Buol ',,sP,~E.zE w?-- 'uorleao? 

*'xaw 'N 'uap.qA nau 'yaal3 anla Molaq .zanrw ejr9 (82) 

urssa lahrg 

VNOZI~V NI S~OO?J PP 

51 '8 
16'L 
52 '6 

E 'El 
P6 'L 

OP'EI 
09 '8 

0'11 

1.11 
P '6 

5~ 'L 
91 '6 
28'01 

E '8 
SE'ZI 
95.8 

91 '6 
16'9 
~'EI 

62'9 

EP '6 
8'9 
8 '9 

25 '8 
68'5 
LE'9 

EL '5 
PI .L 
88'8 

PS '5 

6 '5 

(w) 
ws~eq 
anso 

058 '2 
0L8 *P 
009 '01 

OLE 'S 

OPP '2 
010'~ 
OPT '2 

009 'I 

OPT 'C 
OES '2 
082 'z 

OOL 'IP 
029 'Z 
08L '2 
08z 'E 
051 'Z 
015 'E 
08L '2 
OlP'P 
OPT 'z 

000 *I1 
085 'B 
000 '01 

OED '1 

OOP '8 
068 '2 
081 '2 
OEB 'Z 

062 '2 
OEO '5 
OLO '6 
OZB'E 

(810) 
as~pq~s~a 

8P61 

5~61 

PP61 

EP61 

zP61 

1961 

OP6I 

BE61 

8~61 

4661 

JsaL 
zeysfi 

pus 

IZ 
11 

9661 '11 aunt 

L Z 
SEBI 'Z '~das 

8 2 
12 'B~v 

PC61 '51 'J~V 

8 '~das 
62 '8nv 
IZ aunt 

EEBI '92 'qad 
ZE61 '21 '150 

01 'Bnv 
os 4nr 

ZEBI '11 'gad 

9 '@s 
01 
E 'znv 

lE61 'E XlnP 

I1 
8 
9 9nv 
L Z 

OE61 'Pz XI~P 
6261 '21 '130 

cz '?d% 
01 'Bnv 

6261 'OE XI~C 

8261 '92 ow 
LZBI 'P 4nr 

a?sa 

- 
OOP '2 
0PZ.Z 
008 'E 

009 '8 
OOE '2 

026'8 
020 'C 
opg'g 

059 'S 
018 'E 
096 'I 
OL~ 'E 
OZE '5 

05L 'Z 
008 '9 
088 'z 

OLS 'E 
OZC 'E 
000'8 
050'E 

009 'L 
026'5 
060 'E 
08L 'Z 
OL1 'Z 
06P 'Z 

OL6'1 
08~'~ 
OOL '5 

OE8'l 

008'1 

(033) 
~UJB~J~I~ 

sa8ers Teed runuuv 

0'8 
LP'6 
LO'EI 

0'01 

9 'L 
EO'6 
ZS 'L 

L8'8 

81 '8 
09 'L 
OE 'L 

8L '52 
85 '8 
99'8 
EE '6 
00'8 
E5 '6 
ZZ '6 
90'11 
81 '8 

88'51 
55.01 
5L '51 

IL'L 

82'21 
88 '8 
PP '9 

5 '8 

9E '8 
E8'OI 
Q8')I 
55 '8 

(wag) 
WBI~ 

8~61 

SEBI 

5E61 

$861 

ze61 

It61 

OE61 

6261 

8261 

LZBI 

aeaX 
J~PM 

5 '1d0~ 
8P61 'PI 'BnV 
5P61 '8 'VO 

5B61 '11 'anv 

s Was 
8 1 

PP61 '8 'BnV 

EP~I'Lz'I~~S 

~1 '~das 
ZPBI 'ZZ 'B~v 
IPBI 'P '130 

6Z 'xdas 
1 '~das 
12 'B~v 
oz ~~nr 
82 'J~V 
81 'Jwl 

TP6I '8 'qa& 
IE 

OPBI 'EZ 'aaa 

g 'idas 
OP61 '2 'qad 
6C61 'L 'PO 

6661 '91 'idaS 

IS 
9 'anv 
82 

8~61 '02 XI~C 

PC '8nv 
81 'JsEli 
L I 

~661 '8 'qaa 

wa 

seB~syaelp 



Gila River a a s l n  

(28) Glla River below Blue Creek, nea r  Vlrden, N. Mex. --Continued I 

1941 Aug. 22, 1947 8.46 3,400 1950 Sept. 24. 1950 8.05 2,190 

1948 Aug. 12, 1948 8.10 2,240 1951  Aug. 28, 1951 4.40 440 

1949 Dec. 28, 1948 13.09 6,040 1952 Jan. 15, 1952 9.54 3,490 
Jan. 14, 1949 17 .43  15,600 1 9  12.06 6,100 

25 8.06 2, 260 Sept. 23 10.73 4,260 
Mar.  8 12.55 6,230 
July 11 8.4 2.460 1953 Aug. 21, 1953 9.55 3,330 

24 14.3 8 .970  

(29) Gila River near C l ~ f t a n ,  Arm.  * I 

Dralnage a rea .  -4,010 s q  m i  (revised). For s l t e  a t  Guthne,  1910-18, dramage area was 3,967 sq mi  (revised).  

w. --Recording gage since Mar.  29, 1928. Datum of gage ls 3.339.3 ft  above mean sea level. datum of 1929, un- I 

Historical data. -Studies by Corps  Of Engineers. U. S. Army, indicate that the flood of Sept. 29, 1941, was the 
greates t  s ince  1891. 

Remarks. -Flood records  not materially affected by irrigation diversions above station. Base  for partial-duration 
series  2 .  500 cfs. I 





GAGING-STATION RECORDS 

Glla River Basln 

(30) San Francisco River a t  Cllfton, An.. 

Location. -Lat 33'03'00", long. 109"17'45", In S W ~ S E ~  sec. 30, T. 4 S . ,  R. 30 E . ,  a t  Railroad Boulevard Bridge 
-ton, 8; miles  upstream from mouth. 

Dramage area.  -2, 766 sq ml. 

Gage. --Recordlng gage. Slnce July 20, 1927, a t  datum 3,431.67 f t  above mean sea level, datum of 1929. May 15, 
1914, to Jan. 19, 1916, a t  s l t e  60 f t  upstream, and June 11, 1916, to July 12, 1918, 2,000 ft upstream, a t  differ- 
ent datums. 

Stage-discharge relation. --Defined by current-meter  measurements.  Discharge fo r  peak of Jan.  19, 1916, derived 
from slope-area determination computed in 1940 on basis  of data compiled f rom 1916 records .  Relation subject 
to moderate shifting. 

Historical data.  -Report by Frank H. Olmstead (Senate Document 436, dated 1919) l i s ts  flood of 1891 as second high. 
e s t  known (discharge not determined), that of  Dec. 3, 1906 as greates t  (discharge, 143,450 cfs), and that of 
Oct. 14, 1916. as third highest (discharge 101,810 cfs) .  Methods used in computation of these discharge f igures  
are not known. 

Remarks. -No significant regulation o r  diversion above station. Base fo r  partial-duration se r i e s ,  2,000 cfs. 

Annual peak s tages  and discharges 

Water 
Date 

Gage Diecharge Water 
height Date 

Oage Discharge 
y e a r  (cfS) yea r  height 

(feet) (feet) ( c f d  

1891 - 1891 111 1933 Feb.  26, 1933 8.10 2,920 

July 23 9.1 3,800 
1907 Dec. 3, 1906 *143,4$0, Sept. 9 7.92 2,550 

14 1.61 2,360 
1918 Jan. 19, 1916 -18.8 b 90,000 

1934 Aug. 28, 1934 12.5 
1917 

"l,IOO 
Oct. 14, 1918 19.7 ~107,870 

1935 Sept. 1, 1935 8.37 a, 450 
1921 Aug. 9, 1921 I. 1 2,090 

Sept. 12 9.4 4,080 1836 Feb. 11. 1938 8.98 3,700 
July 25 6.95 2,050 

1928 July 15, 1928 8.7 3,380 Sept. 11 
28 

8.30 3,080 
7.14 2,600 

3 1 I. 91 2,190 1931 Feb. 8, 1937 12.7 12,400 
Aug. 14 I. 69 2,560 16 

28 
11.46 8, 800 

1.87 2, 930 Mar. 18 1.20 2,190 
Sept. 22 I. 81 2,140 

1929 Aug. 2, 1929 1.55 2,450 
8 8. 78 3,450 1838 Mar.  4, 1938 
11 

9.80 4,540 
7.80 2,650 June 29 

13 
8.70 3,480 

9.09 3,140 
Sept. 23 10.1 5,200 1939 Apr. 6, 1939 5.81 1,230 

1930 Oct. 16, 1928 1.44 2,360 1940 Oct. 8, 1939 8.86 3.480 
July 18, 1930 8.05 2,860 Feb. 2, 1940 8.23 2,920 
Aug. 8 7.61 2,500 July 26 7.24 

11 
2,260 

8.75 3,420 Aug. 14 9.23 3,850 

1931 
Sept. 1 7.32 2,250 

Feb. 15, 1931 8.53 3,210 6 11.6 8,100 
July 4 1.91 2,830 
Aug. 9 8.24 3,030 1941 Dec. 13, 1940 1.26 2,250 

30 7.71 2,880 25 10.70 8,010 
Sept. 11 7.53 2.520 3 1 11.55 8,100 

19 8.09 2.910 Jan.  28, 1941 
29 

9. 15 4,670 
8.8 3,330 Feb.  8 8.25 2,970 

30 8.58 3,310 Mar. 15 11.17 1.600 

1932 
Apr. 27 8.49 3.210 

Feb. 10, 1932 12.0 10,000 May 2 
Mar. 1 

8.40 3,130 
8.47 3,220 Aug. 11 8.48 3,210 

July 30 7. 24 2,280 Sept. 29 11.16 
Aug. 9 

7,300 
11.5 8,840 



48 FLOODS IN ARIZONA 

Gila River Basid 

(30) San Francisco River at Clifton, Ariz .  --Continued 

Annual peak a tages  and diecharges . , 

Water Gage Discharge Water 
Date 

Discharge 
yea r  Date height yea r  height 

(cis) (feet) (cfa) (feet) 

1942 Dec. 11, 1941 11.37 7,830 1950 July 27, 1950 5 .55 825 

1943 Mar .  5, 1043 8.40 1,580 1951 Aug. 29, 1951 5 .31 135 

1944 Sept. 28, 1944 9.15 3,800 1952 Jan. 14, 1952 12.00 11.300 
19 12.85 15,800 

1945 Aug. 17, 1945 7.73 2, 500 
22 8.07 2,820 1863 July 15, 1953 7.50 2,510 

Aug. 1 7.27 2.280 
1946 Sept. 5, 1948 8.15 1,380 18 8.85 6,080 

1947 Aug. 23, 1947 10.58 5,880 

:::: 1 : ;; :::: 1 1;;; 1 2;;i; 11 1 1 1 Jan.  13, 1949 

Mar. 4,520 
July. 10.5 8,010 
Aug. ' 10.1 4,680 

b Estimated. 
E Annual peak. 
rnSenate Document No. 438 c la s ses  flood of 1891 as second highest known and is source  of discharge f igures  

shown for  Dec. 3, 1908, and Oct. 14, 1918, floods. " Gage height 17.0 feet, present datum. 

(31) Willow Creek near Point of Pines,  near Morenci, Ariz. 

Location. --Lat 33'22'45". long.109°39'00", in IiWf sec. 2, T. 1 S., R. 26 E.. unsurveyed, in San Carlos Indian 
Reservation, a t  head of box canyon, 4 miles  eas t  of Point of Pines,  10 miles  west of Double Circ le  Ranch, and 23 
miles  northwest of Morenci. 

Drainage area.  --I02 sq mi. 

Gage. --Recording gage and concrete control since Aug. 18, 1944. Altitude of gage i s  5,804 f t  (by barometer).  - 
Stage-discharge relation. --Defined by current-meter  measurements  below G O  c f s ;  extended on basis of slope-area 

determinations a t  gage heights 7.96, 8.72, and 10. 1 ft. Relation is stable.  

Remarks .  --Peak discharges have been reduced to natural flow by adjustment fo r  flow (not g rea te r  than 20 cfs)  
pumped from Black River, consequently these figures may dif fer  f rom those previously published. Base  fo r  
partial-duration se r i e s ,  80 cfs.  
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Glla Rlver  Bas ln  

(31) Wlllow Creek  nea r  Polnt of P m e s ,  nea r  Morenci, A r m .  --Contmued 

Annual peak s t ages  and discharges  

Water Gage Discharge  Water  
Date 

Gage Discharge  
Date height y e a r  helght y e a r  (cfs) (feet) (cfs) 

(feet) 

1945 Mar. 26, 1945 3.95 168 1950 July 1, 1950 2.86 23 
July  28 3.99 157 
Aug. 3 3 .45 84 1951 Aug. 1, 1951 3.72 119 

5 6. 75 861 
1946 July 10. 1946 7.96 1,370 27 3.46 9 1 

Sept. 11  3.67 110 
1952 Oct. 25, 1951 5. 18 395 

1941 July 22, 1941 6.25 687 Dec. 31 6 86 919 
Aug. 12 6.90 911 Jan.  13, 1952 10.1 2,590 

22 4.92 333 18 8.72 1,170 
28 4.27 204 M a r .  6 3.46 102 
30 4.56 258 16 3.64 124 

Sept. 8 3.36 72 
1853 July 8. 1953 5.04 365 

1948 July  24, 1948 3. 38 75 
Aug. 20 5.25 410 

1949 Jan .  11, 1949 3.67 128 
13  6.37 144 
23 4.51 266 

Feh.  24 3.12 64 
July  24 4.53 270 
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Gila River Basin 

(34) Gila River a t  Head of Safford Valley, near Solomon. Ariz.* 

Location. --Lat 32'52'101', long. 109'30'40''. on S E ~ N E ~  sec. 31, T. 6 S. ,  R. 26 E.,  0.6 mile downstream from in- 
take of Brown Canal, 8 mi les  northeast of Solomon, and 13 miles  downstream from San Francisco River. 

Drainage area. -7,896 sq mi. At s i t e  in use October 1932 to December 1940, 7,656 sq mi .  

x e .  --Recording gage. Datum of gage i s  3,065.09 f t  above mean sea level, datum of 1929 since Jan. 1, 1941. 
April  31. 1914, to Sept. 13, 1917, datum 1.89 ft  higher, and Sept. 13, 1917, to Sept. 30. 1932, a t  datum 0.69 f t  
higher. October 1, 1932, to Dec. 31, 1940, a t  s i t e  3 miles  upstream and three-eights of a mile below Bonita 
Creek a t  different datum. 

Stage-discharge relation. --Defined by current-meter  measurements  below 26,000 cfs and extended on basis of slope- + 
a r e a  determinations. Relation subject to considerable shifting. 

Remarks. --Flood record not materially alfeoted by irrigation diversions above station. Base  for partial-duration 
se r i e s ,  4,000 cfs. 

Bank-hlll stage. -13 ft. 

*Published as "nea r  Solomonsville" 1914 to September 1932, 1941-49, and as "below Bonita Creek nea r  
Solomonsville" October 1832 to September 1940. 

Annual  peak a tages  and discharges  

Water 
Date 

Gage Discharge Water 
height Date 

Discharge 
yea r  (c Pa ) y e a r  height 

(feet) (feet) 
(cis) 

1914 Aug. 21, 1914 4.15 "9,000 1923 July 22, 1923 5.22 1,050 
26 4.32 4,700 

1915 Oct. 4, 1914 6.0 24,000 31 3.85 4,080 
Nov. 12 3 .7  6,000 Aug. 4 4.08 4, 360 
Dec. 20 8.15 50.000 8 5.00 9,120 
Jan. 30, 1915 8. 6 48,000 12 6.6 12,600 
Feb. 12 2.66 4.060 15 5.35 I, 630 

2 1 4.1 10,500 20 4.21 5,250 
Mar .  28 3.9 9,000 26 5.0 6,210 
APT. 7 3.76 I, 800 Sept. 6 4.46 4,930 
July 26 5 .5  20,000 

1924 Nov. 11, 1923 4.22 4,260 
1916 Jan. 19, 1916 r14.0 100.000 Dec. 28 6.5 10,600 

29 6.0 26,000 
Feb. 13 2.40 4.910 1925 June 24. 1925 4.4 5,140 
Mar. 1 4,900 July 31 5.50 7.630 

25 4,400 Sept. 3 6 .1  15,900 

1917 Oct. 14, 1916 '67.900 1926 Mar. 30, 1926 4.07 4,300 
Apr. 7 4.58 5,660 

1918 July 1, 1916 2,700 
1921 Feb. 11. 1927 4.25 4,630 

1919 July 14, 1919 10,500 July 6 4.15 4,500 
Aug. 3 15,000 Sept. 13 6.08 9,320 

1920 Dec. 5, I919 1,620 1826 Aug. 1, 1926 3.64 3,230 
Feb.  10, 1920 7,020 

23 5.820 1929 July 21 ,1929  5.04 6,350 
30 1.15 12,100 

1921 July 26, 1921 4.6 5,820 A u g .  8 4.90 5,840 
3 1 6 9,000 10 5.53 I. 630 

AUg. 4 h9.500 14 5.42 1,340 
18 10,500 Sept. 23 5.65 I, 920 
2 1 1.55 15,100 

1930 JUIY 28, lsao 5. a 6,110 
1922 Aug. 15. 1922 3.6 3.160 Aug. 4 4.15 5.540 

6 6.30 10,000 
11 6.32 10.100 



I931 / Feb. 15, 1931 10.500 1 1  1942 1 Dec. 12, 1911 I :::: / 8.010 
1 6.33 1 7.730 

AUP. 3 Spot 13 1942 5.55 5.520 

1933 1 Feb. 27. 1933 1 12.15 1 4. 780 11 Lo?rY I " y b  

1941 I Dm. :;, I940 16.35 
17.600 I I 

Jan. 28. 1941 

a From floodmarks. 
6 Estimated. 
c Annual peak. 
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Gila River Basin 

(36) San Simon Creek nea r  San Simon. Ariz .  

Location. -Lat 32'13'30", long. 109910'301t, in SW; see. 10, T. 14 S . ,  R. 31 E.. a t  bridge on San Simon-Paradise 
highway, 4 i  miles southeast of San Simon. 

Drainage area .  -814 sq mi  a t  s i t e  1831-41: 883 sq m i  a t  s i t e  1919-25. 

Gage. --Recording gage since June 1831. Altitude of gage i s  3, 630 f t  (from topographic map).  August 1, 1818, to 
T p t .  30, 1925, staff gage 3 i  miles  downstream. Altitude of gage is 3,580 f t  ( f rom topographic map). 

Stage-discharge relation. -Defined by current-meter  measurements  to 2,300 c f s  and extended above on basis  of 
slope-area determination a t  gage height 10.9 ft a t  s i t e  1931-41. Defined by current-meter  measurements a t  s i t e  
1818-25. Relation subject to shifting. 

Remarks. --Flood record unaffected by smal l  diversions fo r  irrigation above station. Records a f t e r  1931 are not 
closely comparable with ea r l i e r  records  because of probable Large inflow during summer  floods between the two 
stations.  Records for 1919-25 furnished by University of Arizona, Agricultural Engineering Department. Base 
fo r  partial-duration se r i e s ,  850 cfs.  

Annual peak s tages  and discharges  

Water Gage Discharge Water 
height Date 

Oage Discharge 

y e a r  Date (cfs) y e a r  
height 

(feet) (feet) 
(cfs) 

1923 July 21, 1923 14.0 q, 350 1937 Aug. 9. 1937 5.80 548 . 

1931 Aug. 1, 1931 7.50 1,400 1938 June 29. 1988 8.50 2,280 
4 8.78 2,400 Aug. 4 8.15 699 

10 11.15 4,500 
1939 July 24, 1939 6.70 1.000 

1932 July 25, 1832 7 . 3  1,250 2 7 6.28 773 
3 1 8.56 2,380 

1933 Aug. 4, 1933 7. 71 1,550 Aug. 5 7.90 1,840 
11 6.81 840 

1934 Oct. 9. 1933 6.67 822 13 9.25 2,840 
'OAug. - 1934 &11.2 P4.550 

1940 June 29, 1940 10.9 4,280 
1935 Aug. 5. 1935 8.5 2.280 July 24 8.10 2.170 

7 7.09 1,250 AUg. 3 6.54 1,060 
12 6.87 1.090 7 6.69 1.300 
25 7.7 1,680 
28 11.7 S5,020 1940 Aug. 14, 1940 6.23 868 

Sept. 23 7. 17 1.280 Sept. 21 8.47 2,480 

1936 July 25, 1936 6.50 860 1941 July 15, 1841 6.13 808 
Aug. 18 10.85 4,190 18 5.94 689 

28 6.45 852 Aug. 15 7.7 1,870 
Sept. 20 6.82 1.060 2 1 6.40 961 

26 7.00 1,180 Sept. 29 6.57 1,060 

a From floodmarks 
c Annual peak. 
0 Date not known; probably in  August 1934 
p Annual peak; other peaks November 1933 to  September 1834 not known. 

Annual peak; peaks October 1934 to June 1935 not known. 
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Gila Rlver Basin 

(31) San Simon Creek near  Solomon, A d z . *  

Location. --Lat 32'48'06", long. 109'38119", in N W ~ N E ~  sec. 25, T. I S . ,  R. 26 E.. 1 mile southwest of Solomon 
and 21 mlles  upstream from mouth. 

Dralnage area. --2,192 sq mi. 

Gage. --Recording gage since June 1931, and concrete control s ince  1948. Datum of gage 1s 2,960.15 ft  above mean = level, datum of 1929. 

Stage-discharge relation. --Defined by current-meter  measurements  below 1,000 cfs:  extended above by slope-area 
determ~nat ion a t  gage height 19.0 ft. Relation suhjeot to minor  shifting. 

Remarks. --Flood record unaffected by smal l  irrigation diversions above station pr ior  to May 27, 1953. Some regu- 
lation of flood flow af ter  this date by flood control detention re se rvo i r  having 1,400 s q  m i  of drainage a rea ,  located 
35 miles upstream. Storage capacity i s  3,310 acre-f t  a t  emergency spillway level. Base f o r  partial-duration 
se r i e s ,  2, 500 cfs .  

Bank-full stage. -16 ft. 

*Published a s  "near  Solomonsville" p r io r  to 1950. 

Annual peak s tages  and discharges  

Water 
Gage Discharge Water Gage Discharge 
height Date 

height 
Date (cfs) yea r  (feet) @fa) year  (feet) 

1931 Aug. 4, 1931 10.1 4,830 1841 Apr. 25, 1941 
1.15 2,880 

19.0 21,500 Aug. 1 1  11.55 13,000 9 
1 . 8  2,840 Sept. 28 9.59 4,310 24 

30 15.4 9,880 
11.35 5,840 1942 Aug. 6, 1942 1.45 2,180 Sept. 18 

4,080 8 1.40 2,680 
28 9. 13 

Sept. 11 10.05 5,000 

Oct. 1, 1931 14.41 8.180 20 1.51 2.150 1932 
July 9. 1932 8.34 3,120 

3,060 1943 July 25, 1843 I. 92 3.110 
25 8.26 

8.81 3,520 Aug. 2 10.15 5.150 
28 

14.5 8,800 5 1.58 2,940 30 
12.8  I ,  000 10 10.85 5.850 Aug. 8 

15 11.43 6,430 
09.45 a 4,000 24 9.94 4,960 

1933 July 16, 1933 

1934 QAug. - 1934 '15.1 c11,500 1944 Aug. 16, 1944 
8.54 3,140 

18 10.36 5,400 

16.35 12,000 Sept. 5 1 .30 2,590 
1935 Aug. 1, 1935 

6 1.56 2.100 25 10.88 5,900 

19 8 .8  3,190 
8 .5  3,500 1845 July 31, 1945 8.66 4,010 29 

Aug. 3 9.6 4.640 

1936 July 25, 1938 12.05 1,450 10 12.35 1,350 

Aug. 8 1.85 3,400 
8.8 4.400 1948 Oct. 9, 1845 8.09 3,180 19 

2.530 Aug. 30, 1946 9.91 4,820 
28 6.8 

Sept. 10 15.0 10,600 
6.88 2,610 1941 June 18. 1941 1.34 2,100 2 1 

Aug. 8 I. 1 2,540 

1.20 2,310 23 1 .11 2,620 
1931 Aug. 21, 1931 

4,500 1948 Aug. 8, 1948 10.95 5,880 
1938 July 12, 1938 8.90 

4,000 2 1 1. I 0  2,880 
Aug. 5 9.0 

2,140 1949 July 9, 1949 13.3 8,310 
1939 Aug. 14, 1939 6.80 23 8.05 2,860 

2.810 Aug. 8 15.55 8,100 
1940 Aug. 4, 1940 I. 52 

22 I .  28 2,450 
6,080 1950 Sept. 18. 1950 7.42 2,060 

Sept. 5 11.0 
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Glla River Basin 

(37) San Simon Creek nea r  Solomon, Arlz .  --Contmued 

Annual peak s tages  and discharges 

Water 
Date 

Gage Discharge Water 
helght Date 

Gage Discharge 
y e a r  (=fa) y e a r  helght 

(feet) (feet) (cfs) 

1951 July 27, 1951 9.2 3,260 1953 July 7, 1953 10.70 3,970 
Aug. 2 14.15 7,390 3 1 

3 
8.42 2,630 

8.54 2,800 

1952 Aug. 15, 1952 10.8 4,030 
17 12.4 5,100 

Sept. 22 9.30 3,130 

a From floodmarks. 
Annual peak. 

0 Date not known: probablv in Aueust 1934. . 

(38) Gila R w e r  a t  Safford, A n z .  

Location. --Lat 32*50180", long. 109' 42'55". m SW~SW* sec. 5. T. 7 S., R .  26 E.. a t  highway brldge 1 mile north 
o f o r d  a ~ d  4$ miles  ddwnstream from San Siman Creek. 

Dramage area. -10,459 s q  ml  (revised). 

%.--Recording gage a t  present  site s lnce July 1. 1942. Datum of gage 1s 2,880.07 f t  above mean sea level, 
datum of 1929. June 1940 to June 1942 recording gage a t  s t t e  1.400 ft upstream a t  datum 6.91 f t  higher.  

Stage-dlscharge, --Defined by current-meter measurements.  Subject to shlftlng. 

Remarks. --Flood record unaffected by xrrlgatlon diversions above gage, but affected to some extent a f t e r  May 27. 
1953 by flood control reservoir on San Slmon Creek (capacity 3.370 acre-feet  a t  emergency splllway level). Base  
for  partial-duration s e n e s ,  4,000 cfs.  

Annual peak s tages  and discharges  

Water Gage Discharge Water 
Date 

Oage Disoharge 
yea r  pate height (cfs) y e a r  

height 

---- (feet) (feet) 
( c f d  

1940 Sept. 6, 1940 5.06 0 8,600 1945 Aug. 3, 1945 I. 9 5,320 

1941 Dec. 25. 1940 5.44 9,920 1946 Oct, 9, 1945 8.00 6,340 
3 1 6 . 9  15,200 Aug. 30, 1946 7.2 4,390 

Jan. 2R. 1941 5.05 6,560 
Feb.  8 4.05 4,980 1941 Aug. 23, 1947 7. 18 4,350 
Mar .  16 6.28 12,400 3 1 1 . 3  4,600 
Apr. 28 3.59 4,030 
May 2 3.65 4,140 1948 Aug. 7, 1948 9.34 6.090 
Aug. 17 5.4 9,180 
Sept. 28 5.15 8,320 1949 Dec. 30, 1948 I. 65 4,320 

30 13.0 33,000 Jan. 14, 1949 13.1 23,900 
24 1.35 5,000 

1942 Dec. 12, 1941 5.00 7,800 Mar. 9 8.45 7,790 
Sept. 14, 1942 1.45 6,620 July 9 1 .5  5,300 

Aug. 9 8.85 8,400 
1043 Mar. 6, 1943 6.56 4,210 

Aug. 2 6.8 4,810 1950 July 30, 1950 5.50 1,860 
10 6.60 4,140 
15 6.65 4,260 . 1951 Aug. 3, 1951 8.15 6,390 
24 1.35 6.380 

Sept. 21 1.15 5.180 1952 Jan.  14, 1952 11.24 14,900 
19 11.42 15,100 

1944 Aug. 18, 1944 1 .5  6,130 Aug. 1 1  1.89 4,630 
Sept. 5 1.45 6,590 

26 10.4 13.600 1953 July 1 , 1 9 5 3  6.56 2.610 

0 Annual peak; peaks October to June not known. 





GAGING-STRTION RECORDS 
Gila River Basln 

(39) Gila River a t  Calva, Aria. --Contmnued 

Annual peak s t s e a  and discharm 
I 

I I l l  I 1  >---., 

1948 Aug. I, 1948 6.06 2.570 1951 Aug. 4, 1951 5.91 2,970 

1949 Dec. 30, 1948 6.38 3,030 195 
Jan. 15, 1949 11.47 19,400 

25 6.98 5.230 Aug. 17 
6,290 

I 
Mar. 10 7.91 
Aug. 9 6.24 4,400 1953 July 30, 1953 4.93 2,040 

1950 July 30. 1950 5.30 3,210 

b Estimated. 

(40) San Car los  River near  Peridot,  A n % .  * 

Drainage a rea .  -1,058 s q  m i  1929 to January 1942, and 1 ,021 s q  m i  thereafter.  1 

Stage-discharge relation. --Defined by current-meter  measurements  below 23,000 cfs ;  extended above on basis  of 
Fate of change of s torage in  San Car los  Reservoir.  Relation subject to shifting. 

Historical data. -Flood of January 1916 was estimated on the ground by W. E. Dickinson, then working for the 
Interstate Commerce Commission. 

Remarks. -Flood record finaffected by smal l  irrigation diversions above station. Base  for  partial-duration se r i e s ,  
2.200 CfS.  

Bank-full stage. --11 it. 

f ~ u b l i s h e d  as '"at San ' ca r los"  p r io r  to 1929. (Former  village of San Carlos,  which was located a t  mouth of San 
Car los  River 10 miles  south of present village, was abandoned in 1929 when San Carlos  Reservoir formed.) Drainage 
a17ea a t  this location was 1,068 sq mi. 





~ 
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ciia:Rivir, .Baaiti 

(41) Gila River belotv'Coolidgs DBm, Ariz. * . . .  8. .. 

 at ,33a10115". iong. 110°31'45", :in SW~.$B&'II .  'T; 3 s 
from. Coolidge Dam: ' .  . , 1 ' 

Drainage. ;-12,886 s q  mi .  

-, --Recording gage,and 30-ft concrete Pa r sha l l  flume si'nc - mean s e a  level, datum of 1929. April  29, 1914, ' to Mar.  8, 
within 1 mile upst ream.  , . ,  

j , ,  , ,  

Stage-discharge relation.  or si te s  in  use p r io r  to Mar. 9,' 1937, relation defined by current-meter  measurements  
I+ below 7,000 c f s  and extended aboveby logarithmic plotting and comparison with flood records  f o r  stations near 

Solpmon and a\ Kelvin. Relations subject to shifting. Stage-discharge relation fo r  Parehal l  f lume defined by 
current-meterlmeasurements and conforms closely to theoretical rating. 

... 
~is toGida1  data. -Notable floods occurred in 1891 and 1905. Flood of 1891 was considered highest in  preceding 25-30 

y e a r s  a t  s i t e  near ,Florence (80 mi les  downstream). Flood of Nov. 28, 1905 exceeded the 1891 flood a t  this point. 
On this bas is  flood of Nov. 28, 1905 (estimated discharge ,150,000 c f s )  can be considered gkeatest since about 1881. 
Discussion and es t imates  on these floods is found in  WSP 33 and House Doc. No. 791. 

Remarks. --Flood record not significantly affected by irrigation diversions above station. Completely regulated a t  - 
Coolidge Dam a f t i r  Nov. 15, 1928. Base' for partial-duration se r i e s ,  3,500 c f s  (for period p r io r  to Nov. 15, 
1928). 

*Published a s  "nea r  San Carlos", 1914-28, and a s  "a t  Coolidge Dam". 1927-38. 

Antiual peak s tages  and discharges  

Water 
Date 

O w e  Discharge Water 
height Date 

Discharge 
y e a r  (cfe) yea r  height 

(feet) (feet) 
(cfs) 

1806 Nov. 28, 1905 b 150,000 1922 Aug. 21, 1922 5.65 2,800 

1914 Aug. 24, 1914 8.25 07.400 1923 July 22, 1923 b 9,000 
Aug. 10 10.3 13,500 

1915 Dec. 20, 1914 16.4 '42,000 12 b9,000 
20 7.15 5,200 

1916 Jan.  20, 1916 25.5 130,000 
29 b30,000 1924 Dec. 28, 1923 11.0 15,100 

Mar .  2 b5.500 - 

25 b7.7 8,400 1925 Aug. 1, 1825 10.3 5,550 
Aug. 26 6.46 4,000 Sept. 4 14.1 14,400 
Sept. 10 7.3 5, 600 17 9.68 4,380 

19 10.57 5,960 
1917 Oat. 14, 1916 20.4 74.000 

Jan . .  22, 1917 ,b 13 23,000 1026 Mv. 30, 1926 9.5 4,850 
Apr. 6 11.9 9,980 

1918 Aug. 6, 1918 8.84 8,830 
1927 Feb. 15, 1927 11.22 7,080 

1919 July 2, 1919 7.7 6,400 17 9,100 
6 6.55 8,400 Sept. 12 4.300 

15 9.85 11,800 
19 7.65 6,300 1928 Aug. 25, 1928 6,500 

Aug. 3 11.3 16,000 28 7,200 
Sept. 27 6.48 4,100 

1929 Sept. 28, 1829 24 1 
1020 Dec. 5, 1919 11.8 18,000 

Feb. 11, 1920 9.2 9,700 I930 Sept. 6. 1930 954 
21 13.0 23.000 
23 8.42 7,600 1931 July 20, 1931 1,020 

I821 July 10, 1921 7.2 5,200 1932 July 24, 1932 980 
2 1 6.46 3, 950 
27 7.51 6,200 1933 July 11, 1933 1.040 
3 1 0.8 12. 800 

Aug. 4 8.28 " I, 500 1834 Apr. 28, 1934 5. 30 535 
22 'b 14,000 



FLOODS IWARIZONA 

Gila River  Baain 

(41) Gila River  below Coolldge Dam, Aris .  --Continued 

787 1046 July 16. 1046 2.88 618 
1836 June 18. 1936 5 .64 

6.80 080 1048 Aug. 20, 1046 1.88 345 
1836 Apr.  24, 1038 

4 .35  1,240 1047 Mar .  7, 1047 2 .85 561 
1837 July 31, 1837 

2.82 620 1048 Apr,  12, 1848 2.00 382 
1838 June 18, 1038 

2.04 620 1048 July 18, 1840 4.07 1,000 
1030 Apr.  16, 1039 

2.04 894 1060 Apr. 30, 1060 3.16 726 
1040 Aug. 17, 1040 

4 .17  1.110 1061 Sept. 13, 1861 1 .00 321 
1041 July 22. 1841 

4.07 1,130 1062 July  28, 1062 4.64 1,360 
1042 Aug. 28, 1042 

1043 July 17, 1043 3.02 1,040 1063 Dec. 18, 1052 2.13 373 

1044 Aug. 7, 1844 3.52 881 

b Estimated 
0 Annual peak. 

iqote. --Annual peaks only llated a f t e r  1828 
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Gila River  Basin 

(42) Gila River a t  Winkelman, Ariz. 

Locat~on. --Lat 30°00110", long. 110e45'55", in NW~ME$ s e c .  13, T. 5 S., R. 15 E. ,  1! miles north of Winkelman, 
2 miles  upst ream from San Pedro River, and 29 miles downstream from Coolldge Dam. 

Dramage a rea .  -13.268 s q  m i  (~nc ludes  382 s q  mi  below Coolldge Dam). 

x, -Recording gage s ince Sept. 11, 1941. Datum of gage is 1,920.95 ft above mean sea level, datum of 1929, 
, supplementary adjustment o 
, , ,  , . . .: , , . . , . , , 

Stage-d~scharge  rela1:on. --Defined Ly c ~ i . ~ r n t - m e t e r  mcasutemenro be1r.u 2. ROO cfs; cxlc:nd<:d above on hasls  of  
s lope-area  determlnatlon a1 gage height 18.40 :t. fieldrlon subject la mlnor shlftillg. 

. ,,. , , . , . . , , , . . , , .  

Remarks. --Runoff from area above Coolidge Dam i s  completely regulated. Peak discharges are adjusted by amount 
of released water to show natural flow f rom 382 sq mi  drainage area below Coolidge Dam, and differ  in some - 
instances f rom previously published f ~ g u r e s .  Ease for partla1 duration series, 1,000 cfs. 

Annual peak s tages  and discharges  

Water 
Gage Discharge Water Gage Discharge 

Date height yea r  Date height 
yea r  . . . . (cfs) (feet) 

(cfs) 
(feet) 

1942 ' Aug. 8, 1942 7.95 3,950 1947 Aug. 8, 1947 13.68 24,300 
. ... . . . 12 5.54 1,920 

1943 Mar.  5, 1943 ' 5.37 1.550 Sept. 19 8.10 2, 420 
July 30 5.45 1,010 
Aug. 3 8.28 2,120 1948 July 26. 1948 4.89 1.220 
Sept.. 28 . . 8.70 5.470 

1949 June 18. 1949 5.85 1,630 
Oct. ls, 1943 5.60 I, 579 July 30 5.38 1.100 
Aug, 7, 1944 8.15 . ',' 1,830 Sept. 13 8.70 2,880 

54,500 9 ' ., . 18.40 
. . 1950 July 7, 1950 5.13 1,330 

19x5 ~ u g ,  i, i945 4.70 1.040 21' 6.91 3.550 
Q' 5.31 1,650 30' 7.90 4,960 " .  . '  i i 5.59 1,640 

, , 1951 Aug. 2, 1951 15.15 26,100 

1946' Oct,, , If, 1945 6.03 1, 100. 27 8.90 2,810 
Jan. 5, 1946 4.85 1,210 
Aug. 15 5.05 1.400 1952 Dec. 31, 1951 5.63 1,670 

20 10.70 12,500 Jan. 13, 1952 6.25 2,239 
6.10 2,320 . ' 30 

~ e p t .  10 4.85 1,180 1953 Aug. 25, 1953 4.38 640 
, . 

19 ' 7.72 ' 5,010 
27 6.5 3.100 



~ --.- ~. 

(43) San Pedro  River a t  Palominas, Arie.  

I Drainage area .  -741 sq mi. of which 649 s q  m i  i s  in Mexico. 

I a t  datum 0.28 ft loGer. 

Historical data. --Flood of Sept. 28, 1926, reached a s tage of about 23.9 ft. present  datum. f rom lloodmarks (dis- 
charge not determined). 

Remarks. --Flood record unaffected by smal l  irrigation diversions above station. Base  for partial-duration ser ies .  

yea r  Date height 

I (cfs) .---, 
(feet) 

I I I I I I I I 

1926 Sept. 28. 1926 '23.8 1838 July 28, 1838 5.11 3,040 H - 
AUg. 7 7.55 8,300 

1930 July 22, 1930 4,040 
26 3.500 1938 J u h  17. 1939 5.18 3.140 

I 6.0 1 6;000 11 1950 I July 5, 1950 1 4 8 . 5  1 6,270 
9, 7 II* C. tcn  

July 2. 1-1 6.74 I 3,000 11 lg5' ( A u ~ .  26 1935 Aug. 14, 1935 

From floodmarks. 
7 Flood record complete to July 16, 1941; annual peak not determined, probably occurred Aug. 16. 
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Gila.,Rivef Beairi" 
: . ' '  (44) SanPedr0, 'River  a t  Charlestoh.:Ari.5.* . ': 

Location. --Lat 31°31'40", long. 110'10'30*'.~, :in'N~tN~t..sec::ll,T.~.21 S., R. 21 E., in Spanish land grant of San 
Juan. de ladFibquillas & Ndgilbb, a t  higKwaj brCfgP a 'qva r t e r  of a milk'south of Charleston, 1+ miles  upstream 

' ~ P r o ~ , C h ~ r l e s t o n  dam site,  8f miles ,upst ream fr,om Bibocon3afi,River, ,and 29 mi les  upst ream from Benson. 
. . .,, 

Drainage area .  --I, 219 s q  mi  f o r  s i t cubed  s i n c & ~ e c e m b e r  1942; 1,253 s q  m i f o r  s i t e s u s e d  1904 to November 1911 
and 1928 to November 1942; 1,300 s q  mi, approximately, for s i t e s  used Nqvember 1911 to September 1926. All .... , 

, , , - B ~ e a s  include'abqut 696 s q  m i  id Mexico. ; ' ' .., . 
i( 

*.'--Recording gage and concrete cqntkolat  i r J s e n t , s i t e s i n i e  Dec. 1, 1942. Datum of gage is 3, 954.26 ft above 
mean s e a  level, datum of 1929. November 15, 1911, ' to Oct. 28, 1924, staff gages a t  various s i t e s  and datums 

: ' f rom 5f to 6i miles  downstream. OctoberL29, 1924, to Sept. 27, 1926, recording gage about 6 miles  downstream, 
'Sbptember 28, 192.6, ,to May 11, 1928, no gage; es t imates  of discharge based on record fo r  station a t  Fairbank, 
below Babocomari River. ,  June 17. 1928, to Dec. 21, 1933, and May 1, 1935, to Nov. 30, 1942, recording gage 

. , .  ., . l i t i n i l e s  downstream. a t  datum 24.01 f t  l aye r .  'Staff gage nearby May 12 to June 16. 1928, a t  same'datum.  
December 21, 1933, to Apr. 30, 1935, no gage; es t imates  of discharge based on r e c o r d f o r  statidn near  Mammoth. 

. , ,,(, ,;i 

~4age-discharge rklations. --Defined by current-meter  measurements  below 4,400 cfs;  extended,above on basis  of 
Sl06e-area determination of 1926 flood. Relation p r io r  to'Nov. 30, 1942, subject to considerable iliifting. 

~ i s t o r i c a l  data, --'Flood of Sept. 28. 1926, i s  the greates t  known s ince 1906 o r  ea r l i e r .  
* .  , , , , 

~ k m i r k s .  - ~ l o o d  record unaffected by irrigation diversions above station. Base  for  partial-duration ser ies .  3,000 

June 2 4 ,  1925 

- 

Oct. 11. 1926 



FLOODS IN ARIZONA 

Gila Rivel: B ~ s i n  

(44) San Pedro River  at  Char les ton,  Arm. --Continued 

Annual peak s t ages  and discharges  

Water  Gage Discharge  Water 
Date 

Discharge  
y e a r  Date height (cfa) y e a r  

height 
(feet) (feet) 

(cfs) 

I I I I1 I I I 

1931 1 A u g  2, 1931 1 5.95 1 3,640 11 1942 1 July 24, 1942 I 4.95 I 2,870 
6 6.20 4 090 
9 12.0 24,500 1943 

2 7 6.5 4,140 
30 6. 3 4,330 

Sept. 18 6.0 3.140 

June 29. 1943 8.22 8,380 
Aug. 6 8.22 8,380 

9 8 .20  8,650 
18 8.07 7,860 

1932 Oct. 1, 1931 6.2 4.130 1944 Aug. 16, 1944 
July  30, 1932 6 .4  4,530 
Aug, 9 7.5 7.000 1945 Aug. 7, 1945 

8 
1933 July 13, 1933 8.2 4. 130 2 1 

2 2  8.45 9.600 

Aug. 2, 1835 
14 
28 
3 1 

July  25. 1936 
Aug. 19 
Sept. 11  

Aug. 9, 1937 
18 
20 
23 
26 

Sept. 8 

1938 ~ u l y  28, 1938 7.06 5,700 1050 
Aug. 2 1.25 6,180 

7 7.74 1.450 

1939 July  22, 1939 6.50 4,360 1951 
Aug. 3 7.40 6,460 

7 6.45 9,370 
Sevt. 7 6.85 5.370 1952 

1940 I Juiy 16, 1940 I I 11 
Aug. 13  

July 17, 1848 
29 

Aug. 4 

Aug. 9, 1947 
12 
15 
22 
28 

July 24, 1948 
Aug. 3 

12 
Sept. 18 

26 

July 19, 1949 
22 
24 

Aug. 8 

July  6, 1950 
2 1 

July  2, 1951 
Aug. 26 

Aun. 9. 1952 

1941 Jan.  28, 1941 7.00 6,100 1953 July  I, 1953 6 .2  8,590 
AUg. 9 I. 0 6,700 13  6.43 3,120 

16 6.53 10,800 17 6.70 3,120 
25 6.50 3.230 

b E s t ~ m a t e d  
c Annual peak. 
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Gila River Basin 

(46) San Pedro River near  Mammoth, Ariz.  

Location. --Lat 3Z044'35", long. 110°38150t4, in NE?NW& s e c .  18, T. 8 S . ,  R. 17 E., a t  bridge on Mammoth- 
W l n k e l m a n  highway 1$ mlles north of Mammoth. 

Dramage area. -3,599 sq mi .  

w, --Recardlng gage May 1931 to June 1941. Datum of gage is 2,306.98  ft above mean s e a  Level, datum of 1929, 
supplementary adjustment of 1949. . 

Stage-discharge relat~on. --Def~ned by current-meter  measurements below 5,300 cfs; extended above on bas16 of 4 
float-area measurements between 20,000 and 41,000 cfs. Relatlon is subject to large shifts.  

Historical data.  --Greatest known flood was that of Sept. 28, 1926. (gage helght unknown), dascharge about 90,000 
cfs,  estimated on basls  of records  for statlons a t  Charleston and Gila River a t  Kelvin. 

Remarks. --Flood record unaffected by irrigatron diversions above statlon. Base  for partial-duration se r i e s ,  4.500 
c f s .  

Water 
yea r  

1926 

1931 

1932 

1933 

1934 

1935 

1936 

b 

8 Maximum observed, peaks July to September 1941 not known. 

Date 

Sept. 28, 1926 
- 

Aug. 5, 1831 
I 

10 
14 
24 
30 

Sept. 19  

Oct. 2, 1931 
Aug. 10, 1932 

Ju ly  23, 1933 
Sept. 10 

Aug. 4, 1934 

Aug. 14, 1935 
24 
28 

Sept. 1 

Ju ly  26, 1936 
Aug. 9 
Sept. 11 

E s t ~ m a t e d  

Gage 
height 
(feet) 

- 

8 .4  
8 .58  

10 .9  
8 .4  
9 .3  
9.2 
8 .9  

1 1 . 1  
8 .8  

9.8 
8 .6  

8.40 

9. 13 
10 .65  
1 0 . 3  
8 .55  

8.40 
8 .2  
8 . 9  

and 

w a t e r  
y e a r  

1931 

1938 

1939 

1940 

1941 

Gage 
height 
(feet) 

9 . 40  
9 .5  
8 .55  
0 .8  
8.47 
8.22 

9. 15  
0.14 
9 . 3  

10.5 
10.00 

9.35 
9.65 
9.85 
0.52 
8 . 1  

12.7 
8 .4  

9.4 
9 . 1  

Annual peak s tages  

Discharge 
(cfs) 

b90.000 

5,210 
5, 550 

16,000 
4 ,140 
8 ,210 
8 ,210 
4 ,970 

19,400 
I, 250 

13,500 
5,440 

1 ,400 

5.300 
16 ,300 
14,000 
4,600 

1.960 
8, 220 

10,400 

discharges 

Date 

Aqg. 20, 1931 
22 
21  
30 

Sept. 5 
I 

June 28. 1938 
July 29 
Aug. 3 

5 
8 t 

Ju ly  19, 1939 
Aug. 2 

6 
Sept. 1 1  

1 I 

Aug. 14, 1040 
24 

Dec. 31, 1940 
Jan. 29, 1941 

Discharge 
(098) 

12.800 
14.000 
I, 960 

14,100 
I, 530 
6 ,160 

4.580 
6,000 
5,090 
7,800 
6,600 

8 ,660  
9,920 
9 ,710 
9,290 
6,010 

50,000 
6,510 

8,810 
a 10,100 
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Gila q i v e r  Baslp 

(47) Aravaipa Creek near  Feldman, Ariz.  * 
Location. --Lat 3Z0501, long. 110°38', in N W ~  6%. 9, T. 7 S., R. 17 E, .  6 miles  upstream from mouth and 6 mlles  
- Feldman (now PZ Ranch), and 84 miles  north of  Mammoth. 

Drainage a rea .  -542 sq mi; 562 sq mi  a t  s i t e  used 1919-21. 

=.-Staff gage af ter  Jan. 8, 1941. Altitude of gage i s  2, 345 ft (from topographic map). April 21, 1919. to 
Sept. 30, 1921. staff gage painted on depth marker s  a t  ford 5 314 m ~ l e s  downstream and a quar ter  of a mlle  up- 
s t r eam from mouth, a t  d~f fe ren t  datum. May 23, 1931. to Jan. 1, 1941, r e c o r d ~ n g  gage 100 f t  downstream a t  
datum 0.32 ft lower, s taff  gage a t  s a m e  s ~ t e  and datum May 1-22, 1931. 

Stage-discharge relation. -Defined by current-meter  measurements  1919-21 below 5,100 cfs; 1931-41 below 3,000 
cfs,  and extended above on b a s s  of velocity-area s t u d ~ e s .  

Remarks. -Flood record unaffected by upstream lrrlgatlon dlverslons. Base  for partlal-duratlon serles, 2,500 cfs. 

*Former  town of Feldman now known as  PZ Ranch. 

Annual peak s tages  and discharges  

Water Gage. Discharge Water Oage Discharge 
Date height yea r  Date height y e a r  ( c f d  (feet) (cfs) 

(feet) 

1919 Aug. 2, 1919 "6.3 0 20, 000 1936 Feb. 15, 1936 7.57 3,800 
J u b  22 7.2 3,220 

1920 Jan. 5, 1920 '4.03 O1,400 25 9.1 6,500 
Aug. 9 7.55 3,770 

1921 July 31, 1921 O5.0 012.600 Sept. 7 7 .1  3,070 

1931 Aug. 20, 1931 8.11 4.700 1937 Feb. 7, 1937 7.30 3,380 

1932 Oct. 1, 1931 9.0 6,300 1938 Mar. 4, 1938 7.58 3,600 
Dec. 10 6.92 2,800 
Feb. 10, 1932 7.75 4,090 1939 Aug. 5, 1939 9 .1  6,450 
Aug. 9 8.79 2,610 7 7.4 3,340 

Sept. 8 7.3 3,170 
1933 July 16, 1933 7.1 3,070 11 8.25 4,830 

2 3 10.5 9,340 
1940 Oct. 7, 1939 8.35 4,920 

1934 July 20. 1934 7.12 3,100 Feb. 23, 1940 7.20 3.080 
Aug. 30 6.85 2, 700 June 23 6.97 2,600 

26 7.22 2,950 
1935 Jan. 6, 1935 7.75 4,090 Aug. 4 7. 15 2.840 

Feb. 7 8.0 4,500 Sept. 2 1  8.6 5,480 
Aug. 2 7.35 3,460 

13 6. 79 2,610 1941 Nov. 19, 1940 8.4 4,450 
15 10.9 10,200 Dec. 3 1  10.86 e9.600 
24 . 10.3 8,900 Feb. 7, 1941 7.7 5,400 
29 10.2 8. 690 Mar. 16 7.7 5,400 

a F r o m  floodmarks. 
0 Annual peak. 
a Probably annual peak; peaks July to September 1941 not known. 
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Gila River Basin 

(46) Gila River a t  Kelvin, Ariz. 

Locatlo". --Lat 33'10", long. 110°56'45", in N W ~ N W ~  sec .  12, T. 4 S.,  R. 13 E . ,  a t  Kelvin, 1,000 it downstream 
f r o m ~ ~ n e r a l  Creek, 1 1  miles  downstream from San Pedro River, and 194 miles upstream from Ashurst-Hayden 

Dam. 

Dramage area .  -16,011 s q  m i  of which 5,125 s q  mi  is below Coolidge Dam. 

m. --Recording gage a t  present s i t e  June 15 to Nov. 30, 1014, and since Sept. 1, 1915. Datum of gage i s  1,143.22 
ft above mean s e a  level, datum of 1929, supplementary adjustment of 1948. January 26, 1811, to June 14, 1914, 
staff gages a t  several  s i t e s  within three-quar ters  of a mile downstream a t  different datums. December 1. 1914. 
to Aug. 31, 1915, s taff  gages and tape gage a t  several  s i t e s  from 1 314 miles upstream to half a mile downstream 
exoept for March 1915 a t  Florence; a l l  gage-height readings reduced to present  datum. 

Stage-discharge relation. --Def~ned by current-meter  measurements  below 36.000 ofs; extended above on basis of 
slope-area measurement a t  62,000 CIS. Relation subject to minor shifts.  

Historical data. -A peak discharge of 102,000 ofs,  Feb. 22, 1691, by slope-area determination. was observed a t  
station a t  the Buttes (151 miles downstream). This flood was considered highest in a t  leas t  the preceding 25-30 
years .  Flood of Nov. 26, 1905, was estimated a s  190,000 cfs .  Discussion of these floods and basis fo r  estimates 
can be found in WSP 33 and House Document No. 791. 

Remarks. --Early flood records  unaffected by irrigation diversions above station. Since Nov. 15, 1928, flow from 
a r e a  above Coolidge Dam has been completely regulated, and flood records  repreaent natural runoff fromdrainage a r e a  
below the dam which is affected only to  a minor extent by re l eases  a t  the dam. Base fo r  partial-duration ser ies ,  
6;000 cfs p r io r  to  Nov. 15, 1826, 4,000 cfs  thereafter,  

Annual peak stages and discharges  

Water Qage Discharge Water Gage Discharge 
Date height y e a r  Date height 

y e a r  (cfs) (feet) (cfa) 
(feet) 

1891 Feb. 22. 1691 6 102,000 1918 Aug. 6, 1918 1 . 9  15.100 

1906 Nov. 28, 1905 b 190,000 1919 July 3, 1919 5.1 6,420 
6 5.54 I, 800 

1912 Mar. 12, 1912 16.0 35,000 16 1.55 14,200 
July 25 b10 12,500 28 5.63 I. 100 

30 6.4 I, 300 Aug. 3 0.2 20,800 
Aug. 31 6.5 I, 600 27 5.65 I, 000 

1913 Feb. 25. 1913 6.5 4,400 1920 Dec. 5, 1919 10.25 25,800 
Feb. 11, 1920 6.4 9,200 

1914 Aug. 19, 1914 1.55 16,100 2 1 I. 3 13,000 
Sept. 15 4.66 6,100 

2 1 8.26 18,000 1921 July 11, 1921 5.5 6,000 
26 6.25 8,500 

1915 Oct. 6. 1914 5.6 6,500 3 1 9.6 24,000 
Dec. 21 14.0 55,000 Aug. 9 b I, 000 

24 15. 1 61,300 22 e 8 . 1  16,000 
Jan.  1, 1915 I. 1 12.800 

30 15.0 66,000 1922 Aug. 22, 1922 4.25 2,800 
Feb.  21 6.6 18,600 
Mar. 21 b4 .9  6,000 1923 July 14, 1923 6.9 11.100 
Apr. 1 b5.0 6,400 23 6.2 8,500 

6 (5 .4  I, 600 Aug. 11 '6.4 9.100 
July 26 81.3 13,200 13 6.6 10,500 

16 6.35 9,500 
1916 Jan. 20. 1916 19.5 132,000 Sept. 12 5.5 6,450 

29 10.35 21,000 
Mar .  24 5.50 6,400 1924 Dec. 29, 1923 6.9 11,100 
Sept. 9 1 .0  11,600 

1925 Aug. 6, 1925 5.50 6.420 
1911 Oct. 15, 1916 14.0 55,000 30 5.4 6,100 

Jan.  23. 1917 b20.000 Sept. 4 6.0 11,200 
18 5.11 I. 250 



Annual peak stag 

1929 July 30, 1929 5.68 6,500 1941 1 Dec. 24, 1940 1 7. 10 1 7,170 I 
Aug. 1 6.00 7,330 

6 5.32 5,120 
Sept. 24 7.22 11,600 Mar. 15 11,600 I July 23 

--, .-." 
1931 Feb. 18, 1931 5.87 6,030 

" 1 Mar. 5 
Aug. 3 5.02 4,020 

10 7.65 11.800 
30 10.8 28,600 

Sept. 19 5.18 4,020 1944 I A u g  9, 1944 26,000 
S e ~ t .  25 I I ;  1 4,710 

I July 1 4.850 1948 
Aug. 10 I ::::I 4.95011 1 Z l  4,320 

S e ~ t .  19 1 : 1 5,300 I 

I Aua. 2 I Sept. 13 4.500 I 

7.400 1 )  1951 1  Aug. 3, 1951 1  9.99 1  13,200 I  

1937 1 Feb. 7. 1937 I 6.60 1 8,740 11 

b Estimated I 
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Gila River B ~ s i n ,  :,! 

(49) Queen Creek a t  Whitlow dam:site,  nearSuper ior ; '  Ariz.  * 
. Location. --Lat 33'11'55'1, long. 111'16'25"; i n ~ W j S E t s e o . , ; 3 6 .  T . . l S . ,  R. 10 E. ,  a t  Whitlow dam site, 26 miles  

upstream, from Whitlow Canyon, 4 miles  northeast 60 ,Florence Junctio west ofSUperior. ; .. . , :  
, . .  , .  , .  , 

Drainage area. - - 1 4 4 ' 6 ~  mi .  
. . , , 

%, - - ~ e c o r d i n g  gage end Eanorete control since May ,I. 1948. Datum ,963 f t  above mean s e a  level, 
datum of 1929. supplementary adjuatmentbf 194.9. January 25'. lg96, 0, staff 'gages a t  various 
s i t e s  and datums within 1 mile downstream. 

Stage-discharge relation, --At present site,  defined by current-meter  measurements below 1.600 c f s  and extended 
above on basis of slbpe-area measurement a t  gage height 8 .40 ft. Relation a t  fo rmer  s i t e  poorly defined..extended 
above, 90 cfs  on basis  of slope-area measurement at 600 cfs .  

~ e m a r k s .  --Flood records  not affected by smal l  diversions above gage. No flood records  available p r io r  to 1911. 
Base fo r  partial-duration ser ies .  500 c f s .  

*Published a s  "near  Superior". 1915-20. 

Annual peak s tages  and discharges  

Water 
Date 

Oage Discharge Water 
height Date 

Discharge 
y e a r  (cfa) yea r  height 

(feet) (feet) 
(cis) 

1917 May 20, 1917 " 6 . 0  2.800 1950 July 18,' 1950 8.40 5,100 
22 8.65 2.890 

1918 Aug. 5. 1918 a8.0  a 5.000 Aug. 5 5.80 1.190 

1919 Aug. 1, 1919 a11.0 ~ 1 0 , 0 0 0  1951 Jan.  30, 1951 4.70 840 
July 21 4.59 664 

I920 Feb.  20, 1920 a4. 5 V 150 Aug. 3 5.51 1.510 
3 4.41 646 

1939 Aug. 6, 1939 cu13.200 Aug. ,26 : 5.30 1,320 

1948 July 21, 1948 4.46 676 1852 Dec. 31, 1951 4.85 1,130 
Jan.  13. 1952 4.20 640 

1949 Dec. 21, 1948 4.28 568 16 5.12 1,110 
July 20, 1949 4.75 870 . ' War. 1'7 ' 4.65 624 

22 6.60 2.630 
23 4.70 805 1953 Feb. 28. 1953 4.64 632 

Aug. 6 4.65 6 0'5 Mar .  2 5.10 1.020 
8 ' 5.72 l,'.llO , . July '29 5.86 1, 780 

a From floodmarks. 
"nnual peak. 
'By slope-area determination. Floodmarks indicate a previous stage 1; ft  higher. 

, , 

. . .  

, , .  . , . , 
, . .. , , ,  , 





FLOODS IN ARIZONA 

Gila River Basin 

(51) Santa Cruz Rlver hear  Lochiel, Ariz. 

Location. --Lat 31°21'20", long. 110v35t25v, ~n S W ~  sec .  11, T. 24 S., R. 17 E. ,  unsurveyed, a t  bridge on county 
road on southern border  of Spanish land grant of San Rafael, mi les  upstream from international boundary, and 
2: miles  northeast of Lochiel. 

Drainage area. - 4 2 . 2  s q  ml. 

x e .  --Recording gage since January 1949. Altitude of gage is 4. 820 f t  ( f rom topographic map). 

Stage-discharge relation. --Defined by current-meter  meagurements below 1,400 ofs;  extended above on basis  of 
slope-area determ~nat ion a t  gage height 8 .15 ft, Relation subject to minor shifts. 

Remarks. --Flood record unaffected by smal l  irrigation diversions above station. Base f o r  partial-duration ser ies .  - 
1,000 C f S .  

Annual peak atages and discharges 

Water Qage Discharge Water 
Date 

Discharge 
y e a r  Date height 

( c ~ B )  , year  
height 

(feet) (feet) 
(cfs) 

1949 Aug. 8. 1949 5.10 1,800 1951 Aug. 2, 1851 5.85 2.580 
Sept. 13 5.75 1,850 

1952 Aug. 18. 1952 3. I 1  550 
1950 July 8, 1950 8.85 4,300 

20 5.43 2.240 1953 July 7 ,1953  4 .80 1,730 
22 6.38 3,790 13 5.20 2, 190 
30 6.75 4,520 14 8.05 3,320 

Aug. 5 8 .14 4,490 15 4.57 1.500 
30 4.55 1,480 

(52) Santa Cruz River near  Nogales, Arie .  

Location. --Lat 31°20'40", long. 110°51'051r, in NW$ sec. 18, T. 24 S., R. 15 E., unsurveyed, in Spanish land grant 
of Buena Vista, three-quar ters  of a mile downstream f rom international boundary, 5 t  mi les  upstream from Yerba 
Buena dam site,  and 54 miles  eas t  of Nogales. 

Drainage area. --532 sq mi, (includes about 348 sq mi  in Mexico). 

x. -Staff gage May 5 to June 2, 1930, and recording gage thereaf ter .  Datum of gage is 3,102.54 ft above mean 
sea level, datum of  1929 (levels by Internat~onal  Boundary and Water Cmrn i s s lon) .  

Stage-d~scharge relation. -Defmed by current-meter  measurements below 2,300 cfs; extended above on basis  of 
slope-area determlnat~ons a t  gage helght 9.5 ft, 10. 9 ft, and 12.03 ft. Relation s u b ~ e c t  to extreme shlftlng. 

Remarks .  --Flood records  unaffected by irrigation di,versions above station. Records were obtained for period 1913- 
22 a t  Yerba Buena dam site, 5: mi les  downstream, but did not adequately define peak flaw periods and are not in- 
cluded here. Base for partial-duration se r i e s ,  2,000 cfs .  
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Gila River Basin 

(53) Sanoita Creek near Patagonia, A n z ,  

-. --Lat 31'30'00", long. 110'49'001, in S E ~ S W ~  sec.  21, T. 22 S., R. 15 E . ,  a t  s i te  of fo rmer  railroad 
bridge a t  Clrc le  Z Ranch, 5 mlles downstream from Patagonia. 

Drainage area .  -209 sq mi. 

Gage. --Recording gage a t  present s i t e  s ince  Apr. 1, 1940. Datum of gage i s  3,818.61 ft above mean s e a  level, - 
datum of 1929. June 21. 1930, to Mar. 5, 1840, recording gage 2,100 f t  downstream a t  datum 18.00 ft lower. 
June 11-21, 1930, and Mar. 6-31, 1940, s t a f f  gages a t  same  s i te  and datum. 

Stage-discharge relation. --Defined by current-meter  meesurements  below 3,400 cfs; extended above on basis of 
slope-area determination a t  gage height 13.0 ft. 

Remarks. --Flood record not affected by smal l  diversions for  irrigation and mining above station. Base  for  partlal-  
duration se r i e s ,  1,200 cfs. 

Annual peak s tages  and discharges 

Water 
Date 

Gage Discharge Water 
height Date 

Oage Discharge 
yea r  (cfs) yea r  height 

(feet) (feet) 
(cfs) 

1930 June 22, 1930 6.25 1.540 1940 July 11, 1940 1.28 1,480 
July 8 6.15 2.030 24 1.12 1,340 

20 6.3 1.590 Aug. 13 8.42 2.580 
26 5.9 1,220 

Aug. I 1.3 Y 2.600 1941 Aug. 9. 1941 6.02 2,150 

1931 Feb. 12, 1931 6.29 1,210 1942 Sept. 12, 1942 6.1 1.000 
15 6.5 1,450 

~ u l y  2.9 6.95 1,900 1943 July 6, 1943 I. 0 1,260 
14 1.67 1,820 

1932 July 26, 1932 6.75 1,700 19 7.12 1,340 
Aug. 2 I. 80 2,050 

1933 July 15, 1933 6.0 1,050 5 1.65 1,900 
28 9.95 4,530 

1934 Aug. - 1934 '15.2 c11,OOO 
1944 Aug. 9, 1944 6.22 669 

1935 July 18, 1935 3,900 
Aug. 1 2,160 1945 July 18, 1945 7.05 1,580 

2 3 4,700 31 1.85 2,260 
28 2.160 Aug. 1 7.5 1,990 
3 1 4,400 4 6.91 1,450 

Sept. 23 3,000 6 8.10 3,140 
10 I. 25 1,810 

1936 July 7, 1936 2,540 Sept. 8 6.10 1.270 
9 1,210 

20 1,210 1946 Oct. 8, 1945 7.08 1,410 
Aug. 7 2,170 July 3, 1946 1.65 2,100 

9 3,600 Aug. 20 1.65 2,100 
Sept. 10 8.25 2,900 

1937 July 27, 1937 2,020 30 13.0 14,000 
Aug. 20 6.10 1,770 
Sept. 6 6. 70 3,600 1941 July 20,1947 I. 45 1,860 

Aug. 12 1.60 2,360 
1938 Sept. 9, 1936 3,400 

1948 Aug. 1, 1948 1.25 2.020 
1939 July 30, 1939 1.80 2,100 5 I. 92 2,880 

Aug. 2 1.90 2,800 9 6.57 1,300 
4 6.60 1,550 11 I. 70 2,580 
8 8.45 3.300 15 9.1 4.750 
11 2,300 
24 6.2 l,ZOD 

Sept. 3 7.10 2,000 
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Gila .River .Rasiw.,, . 

(53) Sonoita Creek near Patagofiia,'.Ariz. --Continued 

Annual' pea! s tages  and discharges  

, . 

a From floodmark. 
' 6  Annual peak. 
v Annual peak; peaks prior to June 21 not known. 

(54) Santa Cruz  River a t  Continental, Arie.  

Location. -Lat 31*51r10', long. 110'56'40", in  N E ~ N E ~  sec. 23, T. 18 S. .  R .  13 E., unsurveyed, in  Spanish land 
grant of San Ignacio de la Canoa, on bridge on U. S. Highway 89 a t  Continental. 

Drainage a rea .  -1,682 sq m i  (includes about 395 sq m i  in Mexico.) 

%--Recording gage May 1940 to December 1946, and s ince October 1951. Datum of gage is 2,836.74 ft above 
mean s e a  level, datum of 1929. adjustment of 1952. 

Stage-discharge relation. --Defined by current-meter  measurements  below 5,200 cls; extended above on basis  of 
float-area determination a t  gage height 8.85 ft. Relation subject to shifting. 

Remarks. --Flood record unaffected by irrigation diversions above station. Base for partial-duration se r i e s ,  2,000 
C ~ S .  

Oage 
height 
(feet) 

8 .65 
6.40 
6.97 

7.78 
7.00 

7 .35 
7.4 
7.20 

Water 
yea r  

1991 

' . ' 

1952 

1953 

Discharge 
(cfs) 

5,030 
1.290 
2.200 

3,630 
2,280 

2, 780 
2,870 
2,510 

Water 
y e a r  

1949 

' . 
. . 

1950 

Date 

Aug. 2, 1951 
14 

Sept. 6 

Aug. 14. 1952 
26 

July 6, 1953 
14 
30 

Oage 
height 
(feet) 

6.7 
7.7 
9.4 
7.20 
8.20 

7.22 
7.10 
7.13 
9.80 
6.46 

Date 

July 6, 1949 
23 

Aug. 8 
Sept. 9 

13 

July 17, isso 
20 
22 
30 

Aug'. 10 

Discharge 
( c f d  

, . 

1,330- 
2,450 
6,790 
.I, 580 
3,130 

1,800 
1,740 
2,520 
7,300 
1,400 
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Gi la  River Basin 

(54) Santa Cruz River  at Continental, Aria. --Continued 

20 5. 82 4 ,550  
Sept. 8 4. 90 2,600 
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Gila River Basin 

(55) Santa Cruz River at Tucson, Arie. 

Location..--Lat 32'13'15'1, long. 110°561501t, in  N E ~ N E ~  sec. 14, T. 14 S.. R. 13 E . ,  a t  Congress Street  Bridge 
in Tucson. 

Drainage a r e a .  --2,201 sq mi  (includes about 396 sq mi in Mexico). 

--Recording gage s ince Nov. 27,.1929. Datum of gage is 2, 321.16 f t  above mean soa level, datum of 1929. 
October 1905 to Nov. 27, 1929, non-reoordlng gages a t  s a m e  s i t e  but varlous datums. 

Stage-discharge relation. --Defined by current-mete~mpasurements below 9,000 cfs and extended above. Relation 
subject to large  shifts.  

Historical data. --Flood of Dec. 23, 1914, was reported to  be  the greatest  since 1905 (from University of Arizona 
Technical Bulletin No. 95 and ea r l i e r  publication$). 

Remarks. --Flood,records unaffected by various small diversions above station. Records prior to  December 1925 
furnished by University of Arizona, Agricultural Engineering Department. Flood data not available for period 
pr ior  to water year  1915. 

Base for  partial-duratlon ser ies ,  1, 100 cfs. 

Bank-Pull stage. --I5 f t  

Annual peak s tages  and discharges  

Water Oage Discharge Water Oage Discharge 
Date height y e a r  Date height y e a r  (cfs) (feet) (cis) 

(feet) 

1915 Dec. 23, 1914 0 15.000 1932 July 9, 1932 9.26 4,160 
30 9.21 4,200 

1916 Jan. 20, 1916 b 5,000 Aug. 9 6. 10 3.010 

Sept. 6, 1917 

Aug. 7, 1916 

Aug. 2. 1919 

Aug. 0, 1920 

Aug. 1, 1921 

July 20, 1922 

Aug. 17, 1023 

Nov. 11, 1923 

Sept. 16, 1925 

Sept. 28, 1926 

Sept. I, 1927 1 15.5 

Aug. 1, 1928 1 14.6 

Sept. 24. 1929 

Aug. 7, 1930 

Feb. 16. 1931 1 7.61 
July 30 8.92 
Aug. 8 I. 92 

10 1 11.3 

July 24, 1033 
Aug. 21 
Sept. 10 

17 

Aug. 3, 1934 
23 

July 17. 1935 
18 

Aug. 24 
Sept. 1 

July 26. 1936 
Aug. 6 

July 10. 1937 
Aug. 20 

24 

July 25, 1938 
Aug. 5 

13 

July 4, 1939 
Aug. 3 

5 
7 



(66)  Santa Crue River pt Tucson, Arie. --Continued 

A --..- 7 d - e - a  e-A .44a~hmm@an 

year. I**-, 

I 
I I II I I I 
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Gila River Basin . , 
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(56) Tucson Arroyo a t  Vine Avenue, Tucson, Ariz. 

Location. --Lat 32°13r001: long. 110°57,'001, i n  S W ~ N E ~  set.. 18, T, 14 S. ,  R. 14 E.,  a t  Vine Avenue, a quar ter  
of a mile downstream f rom A'rroyo Chico,. and 24 miles  upst ream f rom mouth. 

Drainage area. - 4 7 . 0  s q  m i  before August 1945 and 23 .4  sq mi thereaf ter .  

*--Recording gage and concrete ~ o n t r a l  s ince  June 1944 .  Datum of gage is 2,411.9 f t  above mean s e a  level 
(city of Tucson benchmark). - , ,, 

stage-discharge relation. --Defined by current-meter mkasurements below 1,800 cfs; extended above on basis  of 
conveyance-extension determination of peak flow a t  gage height 9.9 ft .  

. - Remarks. --Runoff character is t ics  of this drainage area have been modified to some extent by cultural development 
within the period of record. 

Base for  partial-duration se r i e s ,  150 cfs.  

. . _  i 

2 
Annual peak s tages  and discharges  

Water Gage Discharge Water Date 
Oage Discharge 

Date height (cfs) y e a r  
height 

y e a r  . . (feet) 
(cfs) 

. . ,. (feet) 

.. . 

1940 : : Aug. 13, 1940 a9.2 ", 700 1948 July 24, 1948 9.9 4,100 
Aug. 4 5. 13 300 

1943 Sapt. 24, 1943 a9.2 0 2,700 Sept. 18 4.64 190 

1944 July 22, 1944 6.43 676 1949 Aug. 8. 1949 5.02 198 
Aug, 9 4.47 156 Sept. 13 4.87 212 

18' 5.82 486 28 5. 56 364 
Sept. 15 6. 39 663 

1950 July 22, 1950 5. 18 312 
1945 July 28, 1945 6.98 877 30 7.40 1,160 

Aug. 9 6.82 818 Aug. 12 4. 56 174 
17 5. 64 434 Sept. 7 5. 13 300 
2 1 6. 56 719 

1951 Apr, 19. 1951 4.68 198 
1946 July 17, 1948 6.45 682 Aug. 2 6.43 676 

Aug. 3 6.90 850 
5 4. 95 252 1952 Oct. 30, 1951 4.98 263 

Sept. 30 5.93 519 Aug. 14, 1952 8.55 716 
15 8.04 1,780 

1947 Nov. 24, 1948 4.42 149 
1953 July 12. 1953 4.60 182 

14 9.40 3,240 
26 5. 56 413 

a F r o m  floodmark. 
0 Annual peak. 
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Gila River Basin 

(61) Sabino Creek near Mount Lemmon, Ariz, 

Location. --Lat 32'26'20", long. 110°46'06" in SEfNWf sec. 8. T. 12 S., R. 18 E.. 260 ft below Bear Wallow 
Creek, it miles south of Mount Lemmon post office, and 16 miles northeast of TuoaOn. 

Drainage area.  --3.19 sq mi. 

---Recording gage since May 1961. Altitude of gage is I, 260 ft (from topographic map). 

Stage-disoharge relation. --Defined by current-meter measurements below 50 cfs; extended above on basis of slope- " 

area determination in 1964 at gage height 11.3 f t .  Relation i s  stable. 

Remarks. --No regulation and only small diversions fo r  domestic use above station. 

Base for partial-duration series, 60 cfs. 

A m B l  p e ~ k  stages end dinoharges 

Water Gage Discharge Water 
Date 

"ge Disoharge 
Date height year  height year  (cis) (feet) 

(feet) 

1851 July 23. 1861 8. 6 180 1063 July 8, 1963 8.08 210 
Aug. 2 7.86 128 12 8.04 208 

2 1 6.4 60 18 9.12 219 
11 7.00 86 

1852 Nov. 11. 1961 8.68 58 24 1.09 01 
Rsc. 31 8.0 148 
Jan. 13, 1952 8. 8 282 

18 1.26 100 
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G ~ l a  River Basm 

(60) Rllllto Creek nea r  Tucson, Arm. 

5 rnlles north of Tucson. 

Dralnage a rea .  --918 s q  mi; prlor to  July 1945, 904 sq ml, 

Hlstorlcal data. --Flood of Dec. 23, 1914 was the greatest  known m period 1908-15. 

Remarks. --Flood record not affected by smal l  irrigation diversions above station. Records p r io r  to  1026 were 
f u r n i s h e d  by University of Arizona. Agricultural Engineering Department, and reviewed by U. S. G. S. 

Base fo r  partial-duration se r i e s ,  1.000 cfs. 

Bank full stage. --6 ft, present s i t e  and datum. 

1915 Dec. 23, 1914 t11.000 1931 Feb. 16, 1931 1,840 
Aug. 6 I '" 7 16 1 3.110 

1916 Jan. 19, 1916 I, 620 8 

I 
10 8.45 I, 200 

1917 Aug. 11, 1911 10,000 14 6. 35 1.090 
20 6 .9  2,080 

1918 Mar .  1, 1918 6,300 I 
1920 Feb. 21, 1920 7,800 2 9 8. I I, 200 

1921 July 31, 1921 16,000 1933 Oct. 12, 1932 I I. 13 / 2,630 
Sept. 10, 1033 I. 65 4.400 

1922 Aug. 9, 1922 3,250 
1934 July 17, 1934 ..-- -, - - -  

1923 Aug. 26. 1923 4,000 Aug. 23 7. 2 2,820 

1924 Dec. 26. 1923 1,980 1935 Jan. 6, 1935 
Feb. 8 

I . 1 2.42' . f icn  

1925 Sept. 11, 1925 3,500 July 31 
Aug. 24 8 .45  4,850 

1928 Sept. 21, 1926 1,750 3 1 10.18 13,400 

1921 Sept. 12, 1921 2,200 1936 Jan. 30, 1936 6.71 1,130 
July 26 6.91 1.210 

1928 Aug. 1, 1928 4, 500 Aug. 9 8.0 3.210 
17 8.25 4 600 

1929 Sept. 23, 1929 24.0 24,000 
1937 Feb. I. 1937 I. 53 
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Oila River Basin 

(60) Rillito Creek near Tucson, Ariz.  --Continued 
Annual peak s tages  and discharges  

Water Qage Discharge Water Gaga Discharge 
Date height y e a r  Date height 

yea r  (cfs) (feet) (cfs) 
(feet) 

1840 June 23, 1940 7.8 2,810 1847 Aug. 8, 1047 8.10 6,740 
Aug. 13 10. 30 13,200 12 4.80 3, 530 

Sept. 12 7.83 1.760 15 0.02 7.880 

1841 Dec. 26, 1040 7.63 1,300 1048 Sept, 28. 1848 a. 75 770 
31 8. 70 8,000 

Feb. 7, 1841 7.74 1,640 1848 Sept. 13, 1848 3.00 1,300 

Mar. 16 7. 87 1,320 16 s.as 1.840 

Aug. 7 0. 16 1,040 
Sept. 18 7.38 1.840 1860 June 23, 1B6O 3. 70 1,610 

July 10 3,26 1,110 

1842 Sept. 14, 1842 7.6 1.800 2 1 S. 86 1,710 
2 3 4.86 3.480 

1843 Aug. 2, 1843 7.47 1,340 30 8.00 8,400 

4 7.27 1,070 
16 8.46 S, 850 1961 July 26, 1861 8. 03 0,600 
26 7. 81 1.710 A U ~ ,  2 4.116 4,100 

1s 3-40 a, a80 
1944 July 23. 1844 7.73 1.870 

Aug. 0 8.61 4,100 1862 NOV. 11, 1851 2.07 1.830 

1946 Aug. 10, 1845 5.06 7.000 1953 July 14, 1863 2.80 1, SO0 

22 3.0 1.010 18 6.20 5,470 

1846 Aug. 4, 1948 3. 76 1.580 
23 3.85 2,000 
20 3.42 1,300 
31 5.03 4,160 

t Max~mum for  per~od  1008-15. 
Note. --Annual peaks only for water yea r s  1915 to 1929. 
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181) Santa Cruz River at Cortaro. Arm. * 

Dralnage area. -3.503 sq ml; 53 sq mi g rea te r  at s i t e  in use October 1939 to June 1947. I 
a - - R e c o r d i n g  gage at present s l t e  slnce July 8, 1950. Datum of gage 1s 2,137.13 ft above mean sea level 

( A r ~ z o n a  Hlrrhwav Deoartrnent benchmark) 

Staee-discharge relation.--Defined bv current-meter  measurements below 14.000 cfs  a t  s i t e  in use prior to Julv 

Remarks. --Flood record not affected by municipal and irrigation diversions above station. I 
Base f a r  par t ia l -durat~on se r i e s ,  2,100 cfs. I 

Bank-full stage. - - l o  ft, present slte and datum. 

*Published as  "at Rillito", 1940-47. I 
Annual peak stager 

I "-..- I I 

1940 1 Aug. 14, 1940 I 9 .9  I 17,000 11 1946 1 Aug. 4, 1948 1 10.85 1 4,440 
31 10.6 3.600 I 

I Sept. 16 I 11.15 1 
July 28, 1945 1945 r! l l . 3 1  

11 .1  
Aug. 10. 7 

13.25 . 2 1 10. 1 

b Estimated 





(63) Whlte River near  McNary. Ariz.  I 
. 

s t r e a m  f rom confluence with Black River.  

Drainage a rea .  --66 sq mi, approximately. 

• ---Recording gage s ince June 1945. Altitude of gage is 7,750 ft (from Indian Irrigation Service river-profile 

Remarks. --No storage above statlon. One smal l  canal dlvertlng about 5 mlles  upstream has no effect on flood 1 

1949 1 Apr. 15, 1949 1 3.70 1 856 1 1  1953 1 Mar.  29, 1953 152 

(64) Salt R ~ v e r  near Chrysotlle, Arm. I 
. . 

Clbecue Creek, and 33 miles downstream f rom confluence a t  Black and Whlte Rlvers.  

Dramage area. --2,850 sq ml. approx~rnately.  

Stage-discharge relatbon. --Def~ned by current-meter  measurements  below 52.000 cfs, and extended above by 
loga r~ thmlc  plotting. 

Hlstorlcal data. --Flood peak of 74,000 c f s  (gage height, 18 ft, f rom floodmark) 1s beheved to be flood of Jan. 19, - 
1916. 

Remarks. --Flood record not m a t e r ~ a l l y  affected by regulation and dlverslons above statlo" 

Base for partial-duratlon serles 3, 500 cfs. 
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Gila River Basin 

(65) Salt' River near Roosevelt, Ariz. .  
. . . . . . . .  . . .. . . 

> 

1,n~it: ionr - -L& m037' .  l o n ~  110'551.. in NEb  sec: 9. T ? , 3  N . .  R:, 14 E;. uhsurve~ed. 100 ft downstream from 

H~storrcal,data. --Flood of Jan. 19, 1916, about 100,000 c f s  by computation of flow past Roosevelt Dam. was the 
greatest known slnce 1906, and has been exceeded only m 1941 and 1952. 

Remarks. --Flood record not significantly affected by regulation and dlverslons above statlon. 

1935 1 Jan. 13, 1935 1 9 .87  1 6,180 1 1  1942 1 Jan. 13, 1942 1 11.80 1 5,140 
1 R 4 19 4 RE0 

, . ' 1  Sept. 19, 1946 15 .62  15.100 
,, . 

Sept. 19. 1941 12 .88  6,170 

5,960 

. . ~~ 
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Gila River  Bas in  

(67) Granite Creek near Prescot t ,  Arie.  

Loca t~on .  --Lat 34O34', long. 112D27', in SWf sec .  26, T. 14 N . ,  R. 2 W., unsurveyed, at  bridge on U. S. Highway 
89, 2 mlles  north of Prescot t ,  3 miles  ups t ream from dam forming Watson Lake, and 45 miles  ups t ream f r o m  
Willow Creek.  

Drainage area. -49.6 sq mi.  

---Record~ng gage s ince  July 21. 1932. Datum of gage 1s 5,207.3 f t  above mean sea level  (Arlzona Hlghway 
• Department benctimark). 

Stage-dlsehhrge relation. --Deflned by cu r r en t -me te r  measu remen t s  below 1,400 cfs,  extended above. Relatlon 
r 4 subject  to l a rge  shlfts .  

Remarks .  --Records f a r  period July 1941 t o  Feb rua ry  1945 furnished by Bureau of Reclamation. 

Flood record  unaffected by sma l l  d lvers lons  above statlon for  municipal use. 

- - 
Base f o r  partxal-duration series. 200 c f s .  

Annual peak stag e s  and dxscharges 
7 

Water 
Date 

Gage Discharge Water 
height Date 

Gage D ~ e c h a r g e  
y e a r  (cfs)  y e a r  height 

(feet) (feet) 
(cfs) 

Aug. 25, 1932 6.0 0250 1940 Sept. 29, 1940 4.36 8 3 

1933 Sept. 7. 1933 / 5.89 I 230 /I 1941 1 Oct. 5, 1940 
-.. " A  "." 

1934 Aug. 4, 1934 6. 61 390 
17 6.8 413 
30 7. 15 450 

1935 Feb.  I, 1935 I. 96 '6 500 
Aue. 25 8. 6 290 " 

30 7.75 600 1942 

1936 July 31, 1936 6.4 247 
Sept. 11 I. 41 500 

1943 
1937 Feb. 7, 1931 9.20 2,900 

14 I. 56 1,420 
Mar. 11 7. 19 1,290 
Aug. 14 1.95 1.670 

l Odd 

YUF. '4 

Feb. 21, 1941 
Mar. 1 

14 
Apr. 13 
Sept. 13 

July 14, 1942 
Aug. 4 

17 

Jan. 23, 1943 
Mar.  5 
Aug. 7 

28 

- 14, 1944 .--- ..Am. , 
1938 Mar.  3, 1938 8. 70 2,400 

12 5. 68 310 1945 Mar. 15, 1945 1 I. 18 I 1,670 
Aug. 4 6.40 846 ~ u l y  31 R 79 R7R 
Sept. 16 6.0 221 Aug. 

"* 

I 
1939 1 Aug. 4, 1939 1 6.45 1 638 1 1  1946 1 Dec. 23, 1945 I 6.21 I 455 

14 6. 12 462 Julv 20. 1946 6. 88 899 

1947 July 21, 1947 5.72 251 

b Estimated. 
81ncomplete year ;  peaks prior to  July  1 unknown. r 





Drainage area .  --5,024 sq mi  ( includes 373 sq m'i in  Aubrey Valley Playa, a closed basin). 

---Recording gage s ince Apr.  1, 1934. Datum of gage is 2,874.1 f t  above mean sea level, datum of 1929. I 
subject to  shifting. 

r ,  Remarks. --Flood record unaffected by irrigation diversions above station. 

Base for partial-duration se r i e s ,  4,000 cfs. 

Annual peak s tages  and discharges 
I I I I I ,?.s. I 

I 
I ,.*.", 

1934 July 17, 1934 10.82 5, 500 1 1  1941 1 b t  5, 1940 1 11.8 1 il.100 
Dec. 12 8. 94 4,540 I 

1936 Feb. 24, 1936 12.17 6.820 Mar. 2 14.47 19.000 
14 30.000 

1937 Feb. 7, 1937 19. 9 41,700 Apr. 3 / ':::: 1 5,030 
I 

15 16.5 25,700 
Mar. 14 12.02 10.100 

1940 Feb. 27. 1940 9.40 6.040 
Aug. 4 10.2 7,560 

Dramage area. --5,623 sq mi. 

a - - R B c o r d l n g  smce  July 4, 1934. Datum of gage is 2,401.6 f t  above mean sea level, datum of 1929. 

Remarks. --Flood record unaffected by irrigation diversions o r  power plant above station. 

Base for partial-duration se r i e s ,  5.000 cfs. . . 

, . . .  . 
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I (70) Verrle Rivor below Wast Verde River, near Pins, Ark.--Continued 

- 
Water Gage Dischare 

yea r  Date height 
(feet) 

(cfs) 

I, 
1934 July 17, 1934 9. 45 3,400 1839 Sept. 7, 1938 11.88 10,700 

13 13.80 18,300 
1835 Feb. 7, 1835 11.60 10,400 

Mar .  15  10. 80 7,460 1840 Feb. 27, 1940 10.42 5,280 
Apr. 0 11 .76  10,500 Aug. 4 10.83 6.630 

1836 Feb. 24, 1836 11.74 11,000 1841 Oct. 5, 1840 12 .27  11.800 
Dec. 12 10.48 5,570 

1937 Feb. 7, 1937 20. 6 58.600 2 5 13.54 18,800 
15  15.25 

a" LA. YV 

Feb. 28. 1838 1 3 . 7 M I  I M a 1 . 2  I ::::" 110.000 
.-. ... 

Mar. 3 14 

I I , .". "" , ."I I V Y  

I (71) Vbrde River below Tangle Creek, above Horseshoe Dam, Ariz. * 

I Location. --Lat 34°04'25", long. 111°42'50", in sec.  35, T. 9 N., R. 6 E., unsurveyed, in  Tonto National Forest,  
I t  miles downstream from Tangle Creek, and 8 miles upstream from Horseshoe Dam. 

I Gage. --This i s  a combined record f rom the following gages: - 

i Prlar to 1925: Non-recording gages a t  several  s l t e s  f rom 0 . 7  to  1 . 4  miles above mouth. 

I 1925-38: Recordlng gages a t  two different s i tes ,  500 ft and half a mile, respectively, above Camp Creek, a t  
different datums. 

I 1939-45: Recording gage, 4. 5 miles downstream from Horseshoe Dam. Datum of gage is 1.829. 5 ft above 
mean sea Level. datum of 1929. 

I 1946-53: Recordlng gage at present slte. 9 miles upstream f rom Horseshoe Dam. Datum of gage is 2 ,028.0  . . . . . .  

I Stage-discharge relation. -- 

I '  1925-38: Defined by current-meter  measurements below 45,000 cfs, and estimated above on basis  of basin 
wide runoff studies and slope-area determination at gage height 21. 8 ft. * 

I 1039-45: Defined by current-meter  measurements.  

1946-53: Defined by current-meter  measurements below 42,000 cfs and extended abave by logarithmic plotting. 
Relation subject to  shifting at a l l  locations. 

Historical data. --Flood of Feb. 24, 1801, i s  greatest  known s ince 1888; record furnished by Arizona Canal Company. -- 
Remarks. --Computation of peaks 1905. 1825-33 was made f rom records  furnished by Salt River Valley Water Users '  

Flood record unaffected by irrigation diversions above station. 

Base for  partial-duration ser ies .  4.000 cfs.  

*Published a s  "above Camp Creek, nea r  McDowell" 1825-38 and a s  "above Bartlett  Reservoir,  near  Cave 
Creek" 1838-45. 



(71) Verde  Rwer below Tangle Creek, above Horseshoe Dam, Ariz.  --Continued I 
Annual peak $tai 

1891 Feb. 24. 1891 1941 Oct. 6. 1940 12.38 11.800 
Dec. 13  8.23 5.900 

1906 NOV. 27, 1905 18 I. 93 4,210 
2 5 14.34 I n  nnn 

1925 , Sept. 11, 1925 3 1 11.13 
Feb. 22. 1941 13.23 

1926 Apr. 6, 1926 10.2 Mar.  2 14 .41 
14 17.85 

1927 Fsb .  17, 1927 bl7.O Apr.  3 l o .  28 8,460 
13  14.14 22,300 

1828 Feb.  5, 1928 7. 37 May 4 8. 17 4,180 

1928 I A m .  5. 1929 1 6 1 2 . 5  1 a26.000 1 1  1942 1 Oct. 14, 1941 1 8.00 1 3,510 1 
I 

. 9, 1930 7 . 8  a8.100 1943 Mar .  5, 1843 12.44 
11 9. 56 ", YIV 

Feb. 14, 1931 10.65 o34.000 Aug. 14 12.98 16,600 

Feb. 9. 1932 15.0 053.000 1944 Feb. 25, 1844 8.47 4,670 
Mar .  14 10.33 7,530 

0 1,660 26 8.82 5,030 
I 

Mar. 13, 1833 4 .0  
Apr.  3 8. 10 4.120 I 

Aug. 25, 1834 7. 30 3,300 14 8.43 4,720 

Jan. 12, 1935 8.32 7,380 1945 Mar .  16, 1945 11.12 8,110 
16 8.40 4.790 

1936 1 Feb. 24, 1838 1 10.88 1 12.000 1 1  1949 1 Jan.  13. 1948 1 11.24 1 11.000 

1953 I Aug. 28, 1853 I 10.00 6,380 

. ~ 

b Estimated 
0 Annual peak. 
u Probably exceeded 150,000 ofs. 
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Gila River Basin 

(13) Hassayampa River near Wagoner, Ariz. 

i Location. --Lat 34'18', long. 11Z034', in  NEiSEf sec. 9, T. 11 N., R. 3 W., at bridge onKirkland Junction- 
Wagoner road, 56 miles  upstream from Milk Creek, and 1; miles  upstream from Wagoner. 

. , 

Drainage area. --78. 1 sq mi. 

--;Recording gage s ince Jan. 20, 3940. Datum of gage is 3.741.51 f t  above mean sea level, unadjusted. . 
Stage-discharge relation. --Definedby current-meter  measurements  below 500 cfs  and extended above. Relation It, subject to  very large  shifts and of questionable accuracy, 

. , 

Historical data. --Failure of the Walnut Grove Dam, 9 m i l e s  downstream, on February 22,' 1890 resulted in a 
catastrophic flood in  which 76 persons lost their l ives.  'This dam fai lure  followed a period of high runoff due to 
mel t i lg  snow. Flood discharge i s  not known. (See Thirteenth Annual Report of the Geological Survey 1891-92 
P a r t  I11 Irrigation for detailed discussion of this flood. ) 

Remarks. --Flood record unaffected by smal l  irrigation diversions above station. 

Base for  partial-duration series, 160 cfe. 

Annual peak s tages  and discharges  

Water 
Date 

Oage Disoharge Water 
height Date 

Oage Diacharge 
year (cfs) y e a r  height 

(feet) (feet) (cfs) 

1940 Sept. 6, 1940 3.4 111 1943 Aug. 3, 1943 4.55 945 
9 5.10 1,410 

1941 Oct. 5.. 1940 2.91 214 
Feb. 21, 1941 2.9 850 1944 Sept. 21, 1944 3.43 138 

24 3. 5 1,250' 
Mar. 2 5.11 1,250 1945 Mar ,  16. 1945 3.54 291 

8 4.33 343 Aug. 9 5. 12 1,480 
14 4. 31 498 11 4.82 1.160 

Apr. 16 3. 1 1,100 23 4.42 182 
24 3.93 221 

Aug. 9 3. 68 162 1946 Ang. 10, 1946 4.35 648 
29 3. 18 297 Sept. 27 3. 70 259 

1942 July 17, 1942 3.81 323 
Aug. 15 5.00 1,250 ,, 

(14) Hassayampa River a t  Box dam sit?, near  Wickenburg, Ariz. 

Location. --Lat 34Q02'35", long. 112°42'35", i n  SEf sec. I, T. 8 N., R. 4 W.. unsurveyed, at Box dam site, la 
miles upstream from Wickenburg. 

Drainage area. - 4 1 1  sq mi. 

' P  %---Recording gage a t  present s i t e  s ince  May 1946. Datum of gage is 2.236.12 ft above mean sea level, datum 
of 1929. May 1, 1046, ' t o  Nov. 11, 1049, a t  datum 2.16 f t  higher. January to  June 1038 at s i t6  1 mile down- 

,/ 
s t r eam at datum 23. 16 ft lower. 

T 
I An gage heights referenced to  present s i t e  and datum. 

Stageldischarge relation. --Defined by current-meter  measurements below 2,000 cfs; extended above on basis  of 
slope-area determinations a t  gage height 9.16 ft and 18.3 ft. 

Historical data. --Records obtained by W. A. Farish, engineer for Joseph Wittman, show high magnitude floods on 
Sept. 19.'1925 (25. 500 cfs); Feh. 16, 1927 (21, 100 cfs), and Feb. I, 1931 (22,000 cfs). Bas i s  for these dis- 
charge figures is not known, and they a r e  not included in 

' . , ,  
Remarks. --Flood record unaffected by s m a l l  dieersions fo ng and irrigation above station. 

Bade f a r  partial-duration se r i e s ,  500 cfs. 
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Gila River Basin 

(76) Gila River below Gill&spie Dam, Ariz. * 
Location. --Lat 33913'45". long. 112'46'00M. ~ ~ S E ~ N E !  sedl 26, T , ' 2  S.; R. 5 W.. at Gillespie Dam. 6 miles  

downstream f romHassayampa  River.  Gila Bend Canal d iver ts  at left side and Enterpr ise  Canal at right s ide  of 
Gillespie Dam. 

Drainage area .  --49.620 s q  mi; contributing area.  sma l l e r  because of construction of Roosevelt. Lake Pleasant, 
Stewart Mountain, Coolidge, and Bartlett  Dams, was as follows: 1921-27. 43, 730 s q  mi; 1928, 42,270 s q  mi; 

A 1928, 29.380 s q  mi; 1830-38, 23,170 s q  mi; 1939-53. 16; 990 s q  mi. . , ? 
-,--Recording gage s ince July 28, 1924. Datum 'if gage is 5.00 ft below average elevation of dam c res t ;  c res t  

is 753.46 ft ~ b o v e  mean s e a  level, datum of 1928. P r io r  to July 23. 1932, datum of gage was at average eleva- 
i tion of dam c res t .  Aug. 4 ,  1921, to,Nov! 10, 1924, depth of water over c r e s t  of dam read a t  left end of dam. 

Stage-discharge relit ion. --Defined by current-meter  measurements  below 56.000 cfs; extended above on basis of 
computation of peak flow over dam. Relation affected by,operation of sluice and diversion gates a t  dam. 

\ 
I ~ i s t o r i c a i  data. --Greatest known flood occurred in  February 1691 (estimated, 250,000 cfs).  

. , 

Remarks. --Flood record shown is that for  uncontrolled a r e a s  below major  dams a s  listed above except for flood of 
March 5, 1938, originating f rom upper Verde River, and thoee occurring during period of spi l l  over Bartlett, 
Lake. Pleasant, and Stewart Mountain dams January to  June 1941. 

Base for p a r t i a l - d u i s q n  aeries.. 2;000 c i s  1925-38. 1.000 c f s  1939-53. 
.*Published a s  "at Gillespie Dam", pr ior  to1939. 

Annual peak s tages  and discharges  

Water Gage Discharge Water 
Date 

Oage Discharge 
Date height y e a r  height y e a r  (ofs) (feet) (cfs) 

(feet) 

1891 February 1681 ~ ~ ~ o , o o , o  1930 Mar. 19. 1930 0.82 3.160 
.. 

Aug. 10 2. 19 13, 900 
1921 Aug. 22, 1921 3. 25 ' 26,800 

1931 Feb. 16, 1931 2.50 17,500 
1922 Jan. 4, 1822 3. 87 6 32,700 Aug. 6 1.20 5,470 

Aug. 12 1.45 7,530 
1923 Sept. 20, 1923 2.00 * 13,100 31 1.41 6,930 

1924 Dec. 26, 1923 6.00 'C85,OOO 1932 Oct. 3, 1931 .73  2,360 
Dec. 11 1.00 3,690 

1925 Sept. 2, 1925 .68 2, 500 Feb. 11, 1932 4.47 
6 1. 73 9,570 20 1. 76 9,670 

20 2.23 15,200 Mar .  3 1.65 8,260 
12 .67  , 2,090 

1926 Oct. 6, 1925 1.28 6,160 22 .92 3,270 
Dec. 4 . 72 2,700 
Mar .  31, 1926 .68 4,060 1933 Oct. 9, 1932 2, 180 
Apr. 8 3. 15 26,700 

2 1 1.02 4,760 1934 Aug. 30, 1934 3,100 
4 July 2t  .67 3.520 

Sept. 9 1 .05  4,620 1935 Feb. 10, 1935 7,470 
30 3.95 38,300 17 2.240 

i Mar.  17 3,690 
1927 Dec. 8, 1926 1.64 10,600 Aug. 25 2,380 

Z 15 .68  2; 500 Sept. 1 2,'140 
Feb. 18, 1927 5.45 67,300 ' 

Mar. 12 1. 04 4.560 1936 July 29. 1936 3,240 
17 . 8 1  3.160 

Sept. 13 3.71 34,900 1937 Feb. 9. 1937 8.48 
17 7.67 18,400 

1928 Feb. 6. 1928 1. 70 9,220 Mar. 16 6.00 4.520 
Aug. 3 1. 26 5.600 18 7. 77 21,300 

29 . 70 2, 350 
1938 Mar. 5, 1936 9.95 

1928 Apr. 6, 1929 2.14 20.700 
Auw 

Aug. 16 .60 2,050 , 1939 Aug. 10. 1939 2,200 
Sept. 5 .86 3,680 Sept. 5 2,43 2,500 

26 1. 15 5,210 13 5.97 3.240 
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Gila River Basin 

(78) Gila River  below Gillespie Darn, Ar iz .  --Continued 

Annual peak  s t ages  and d i s cha rges  

Wa te r  Gage Discharge  Wate r  Date 
Discharge  

y e a r  Date  height y e a r  height (cfs) (feet) (of#) 
(feet) 

1940 Aug. 19, 1940 5.87 2,620 1945 Aug. 14. 1945 5.53 1,350 - 
5,850 1946 Sept. 19, 1946 5.85 4,290 

* 
1941 Jan. 4, 1941 6. 18 

Reb. 10 5, 68 1,910 24 5. 92 2,880 
18 5.44 1,040 
19 5 .65 1,000 1947 Aug. 9, 1847 6. 63 4.390 1 4 
24 8.57 7,180 
28 6. 70 7,250 1948 Aug, 9, 1948 5. 23 330 

Mar.  5 7.07 10.800 
18 9 .45 4- 1949 Aug. 7, 1849 5.42 978 

Apr .  5 5.96 ' 3,080 
18 8 .08 25.300 1860 Oct.  18, 1948 5. 60 1,480 

May 5 7.05 10.800 

1 
Aug. 12 5.43 1,010 1861 July  28, 1851 2,340 

Aug. 4 5. 98 2,880 
1942 Dec. 13, 1841 5. 30 580 28 7 .55  1-0 

1943 A U ~ .  5, 1043 5.75 a,zoo 1652 Jan .  a2. 1852 6, 23 430 

1944 Feb.  25. 1844 5. 29 580 1858 NOV. 20, 105a 5. 10 115 

b Est imated .  
c Annual peak. 
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Gila River  Bas tn  

177) Gila Rlver  near  Dome. Ariz.  

D r a ~ n a e e  area. --58.080 54 ml. approximately (including 373 sq ml in Aubrey Valley Playa,  a closed basm).  

t e s  of discharge. 

1907-28, no gage; estimates of d ischarge  withln the 20-mile r each  ups t ream f rom mouth, between Dome and 
Yuma. 

StB'ee-dischare relation.  --Defined bv cu r r en t -me te r  measurements  s ince  1929. Relation subject  to l a rge  s h ~ f t s .  

~- ~~~~ v~~ - - ~ - ~ ~ ~ ~ ~ -  - .  
' Roosevelt Dam on Salt River i n  19i1, by s to rage  in  major  r e se rvo i r s .  S& record  f o r - ~ i l s  River  

1891 Feb.  26. 1891 (9) 1919 Aug. 8, 1919 3,000 

1904 Aug. 30, 1904 4,560 1920 Feb.  25, 1920 95,000 

1905 Mar.  20, 1905 95,000 1921 Aug. 24, 1921 25,000 

1906 Nov. 29, 1905 95,000 1922 Jan. 6, 1922 36,800 

1907 Mar .  I, 1907 50,000 1923 Sept. 21. 1923 8,000 

1908 Feb.  7, 1908 37,500 1924 Dec. 30, 1923 46,500 

1909 Dec. 19, 1908 62,500 1925 Sept. 22, 1925 6,500 

1910 Jan. 5, 1910 45.000 1926 Apr.  11, 1926 20,000 

a 1911 Jan.  15, 10.000 1927 Feb. 21, 1927 81,000 
Feb.  6. and . Mar. 10, 1911 1928 Feb. 9, 1928 1,400 

1912 Mar .  15-16,1912 - 10.000 1929 Apr. 9, 1929 b 1,500 
4 

I 
1913 Mar.  18, 1913 2,500 1930 Aug. 14. 1930 10.50 3,600 

1914 Feb. 22-27.1914 - 8.000 1931 Feb.  19, 1931 13.78 11,400 

1915 Feb.  3, 1915 80,000 1932 Feb. 15, 1932 16.75 20,700 

1916 Jan. 22, 1918 8 200.000 1933 Oct. 10, 1932 3.90 770 

1917 Apr.  20. 1911 40,000 1934 Aug. 5, 1934 3.44 200 

1918 Mar .  16, 1918 30,900 1935 Feb.  16, 1935 5.35 157 

I 





miles downstream from ~ i l a k i v e - r .  7 i l l e s  upst ream from bound, 
miles downstream from Imperlal  Dam. 

Dramage area. --242, 900 sq  ml  approximately. I 
~ d l y 6 :  1945. auxiliary recording gage 20 ft i p s t r eam.  a t  same datum. used for periods of lowktaee or fiultv 
record. 

I 
, , I 

device actuatine recordine ease  in  office of hureau of Re 

Historical data. --Flood of June 21, 1884, was reported by river-boat captain to have been the  highest s ince  1867. I 

Construction of levees to confine channel s tar ted about 1903. 

Gage-height record for 1878-1902 furnished by Southern Pacific Company. 

Base for par t~al-durat lon se r l e s ,  40,000 cfs. 

Bank-full stage. --35. 5 ft  (top of levee). 

Annual p e a p s t a g e s  ' " ' 

Water 
Date 

Gage Discharge 
yea r  height 

(feet) (cfs) 
(feet) --- 

1818 June 24, 1878 23.0 1892 July 3, 1892 25. 5 

1879 May 12, 1819 20.0 1893 May 28, 1893 25.2 

1880 May 31, 1880 24.0 1894 June 14, 1894 23.7 

1881 Jude 14, 1881 23. 5 1895 Jan. 20, 1895 28.2 

1882 June 18, 1882 22.8 1896 Sept. 30, 1896 24. 5 

4, 1883 ~ u l y  3, l88h 24. 5 1891 .Tune 9, 1891 

1884 June 27, 1884 28. 5 1898 June 21 i 
4 1885 June 13. 1885 24. 1 1899 July 1. 1899 21.0 

1886 June 6, 1888 26.8 1900 June 10, 1900 25.0 

1887 June 10, 1881 23. 5 1901 May 31, 1901 21.2 

1888 June 25, 1888 21.8 1902 May 28, 1902 2 4  5 

1889 June I ,  1889 22.4 - 1903 June 21, 

1890 June 5, 1890 25. 5 1904 June I, 

1891 Feb. 28, 1891 33.2 1806 Mar. 20, 





GAGING-STATION RECORDS 

Colorado River M a ~ n  Stem 

(78) Colorado River a t  Yuma, Arm. --Continued 

Annual peak stages and discharges 

Water Oage Discharge Water Gage 

year  Date height (cfs) year  
Date height 

(feet) (feet) 

1937 Feb. 10, 1937 24.22 23,200 1948 Feb. 9, 1048 17.80 

1938 Mar. 8, 1938 23.28 21.700 1947 Feb. 6, 1947 18. 66 

1939 Sept. 7. 1939 24.67 34,900 1948 Jan. 31. 1948 18.27 

Discharge 
(cfs) 

18,800 

. - 
1940 Jan. 16, 1940 19.48 L3,800 1949 Jan 13, 1049 18.07 W O  

1941 June 5. 1941 22.68 30,400 1960 Jan. 12, 1960 18.88 22,900 

1942 Fab. 7, 1942 20.49 31,800 1951 Apr. 5. 1951 15.67 18,100 

1943 Dec. 14. 1942 18.87 19,000 1062 Mar, 20. 1962 17.80 23. 800 

194.1 Feb. 24. 1944 18.89 21,200 1053 Feb. 12, 19% 16. 78 24.300 

1945 Mar. 5, 1945 18.90 22,900 

*Estimated on basis of published discharge measurements and daily discharge. 

Whltewater Draw Basm 

(79) Whitewater Draw near Douglas, Ariz. 

Locatlod. --Lat 31'21'15", long. 109035'00", ln SWiSEf sec. 10, T. 24 S., R. 27 E.. at brldge on U. 
80, 1; miles upstream from internat~onal boundary and 2 miles west of Douglas. 

Dramage area. --1.023 s q  mt. 

S. Highway 

---Recording gage since June 17, 19.30. Datum of gage i s  3,907.10 ft above mean sealevel, datum of 1929. 
Pr ior  to May 14, 1938, 0.03 ft  higher. Pr ior  to Apr. 30, 1922, staff gage at various s i tes  within three-quarters 
of a mile at various datums. 

Stage-dischargerelation. --Defined by current-meter measurements below 2,000 cfs. extended above by logarithmic 
plotting. Relation is subject to shifting. 

Remarks. --Flood record unaffected by 'irrigation diversions above station (mostly from groundwater). 

Base for partial-duration serhes, 1,000 cfs. 
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Station 
no Page 

Agua F r i s  River a t  Lake Pleasant Dam. Ariz  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135 8 
nea r  Mayer . Ariz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 88 

n e a r ~ l a m o .  AI-12 .........................$.................... 5 
a t  Planet. Aria  ...................................................... 27 43 
nea r  Alamo. Ariz ..................................................... 26 42 

. . . . . . . . . . . . . . . . . .  Black Creek (tributarv to Puerco River) near Hduck Ariz 101 I 
?I. near  t'hoenlx. Arlz ................... 134 ti ' 

Chemehuevi Wash a t ~ e e d l e s - ~ i d a l  Highway. near  Needles. Calif ........... 106 5 
Chevelon Fork  below Wildcat Canyon; near  Winslow. Ariz  .................. 12 25 .................................................. nearwinslow.  Arie 13 26 ..................... . .................................................. Clear  Creek below Willow Creek. n e a r  Winslow. Ari. 14 27 

nea r  Winslow Ariz 15 ..................................... 28 
Colorado River at Leea Ferry .  Arin  1 14 

a t  Yuma. Arlz ....................................................... 18 105 .............................................. near  Grand Canyon. Ariz  19 33 ................................................... near Topock. Ariz  23 38 
Copper Hill Wash a t  Globe. Arie ......................................... 126 . 8 
.Date Creek nea r  Congreaa. Ariz ......................................... 24 40 ..................... Eagle Creek above pumping plant. nea r  Morenci. Ariz  113 5 
.. near  Double Circ le  Ranch. nea r  Morenci. Ariz  ......................... 33 51 
East Fork  d h i t e  River at F o r t  Apache. Ar ie  .............................. 123 6 ................................................ Gila River a t  Calva. Ariz  38 58 .......................... a t  head of Safford Valley. near Solomon. Ariz  34 52 

a t  Kelvin. Ar i s  ...................................................... 48 70 
a t sa f fo rd .  Ariz  ..................................................... 38 51 
a t  Winkelman. Ariz  .................................................. 42 63 

. ............................... below Blue Creek. near Virden. N Mex 28 44 
........................................... - below Coolidge Dam. Ariz 41 61 

. ........................................... below Gillespie Dam. Ariz  76 101 
................................................... near Clifton. Ariz 29 45 

nearDome.  Arrz .................................................... 77 103 
near Laveen. Arie  ................................................... 50 73 

. ......................................... near  Sentinel. Ariz :; ..: :. 136 6 
Granite Creek near Prescott .  . A r i z .  ...... ;. .............................. 67 93 
Hassayampa River at Box dam site.  near Wickenburg. A r i z  ... ............. 74 99 

near Morristow?. A ~ i z  ................................................ 75 100 

iu near 'l'ucson. Arlz  ............................. 1 1 Y  .... . 3  

.at.Yava. Ariz  ........................................... 107 - 5. . Little Colorado River above Lyman Reservoir.  nea r  St Johns. Ariz  ........ 3 17 . . / ' .... ........................................ aboveZuni River. near Hunt. Arie  4 18 
a t  Grand Fal ls .  Ariz  ................................................. 16 29 
a t  Holbrook. Ariz  ................................. 1 ................. 11 25 .................................................... a t  Woodruff. Ariz  8 22 

................................................. l a rCameron .  Ariz  18 32 
nea r  Hunt. Ariz  . .  i .................................................... 5 19 

C 
*. 
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Station Page 
no . 

Moenkopi Wash near  Tuba, Arie ......................................... 11 31 
Muddy River near  Overton. Nev ........................................ 23 38 
Nogales Waeh a t  Nogales, Arie  ......................................... 116 5 
Oak Creek near  Cornville. Ariz ........................................ 68 
Pantano Wash near Tucson. A r i z  ........................................ 120 ........................................ P a r i a  River a t  Lees  Ferry. Ariz  
Picacho Wash at All-American Canal. nea r  Yume. Ariz ................... 112 

nea r  Florence Junction. Ariz ........................................ 115 
Rillito Creek near  Tucson. Aria .......... , ............................. 60 

near  Wrightstown. Ariz  ................ ...., ......................... 59 
Sabino Creek near Mount Lemmon. Ariz .................................. 57 

nea r  Tucson. Ariz  .................................................. 58 
Sacramento Wash at mouth. near  . Topock. Ariz ........................... 105 
Salt Creek nea r  Winslow. Ariz .......................................... 102 
Salt River at Arizona Dam. Ariz  ........................................ 133 

a t  Roosevelt (below Tonto Creek). Ariz  ..................... + ......... 128 
nea r  Chrysotile. Ariz  ............................................... 64 
nea r  Roosevelt. A r i s  ..................... , .......................... 65 

San Car los  River nea r  Peridot. Ariz  .................................... 40 
San Francisco River  at Clifton. Aria  ..................................... 30 
San Pedro River a t  Charleston. A r i s  .................................... 4 4  

a t  Palominas. Ariz  ................................................. 45 
nr ..Redington. Arie  ................................................... 45 
near Mammoth. Ariz  ................................................ 46 

San Simon Creek near  San Simon. Ariz .................................. 36 
nea r  Solomon. Ariz  ................................................. 31 

Santa Cruz River a t  Continental. Ariz  ................................... 54 
a t  Cortaro. Ariz  .................................................... 61 
at Tucson. Ariz .................................................... 55 
nea r  Laveen . Ariz  .................................................. 62 
near Lochiel. Ariz ................................................... 51 
nea r  Nogales. Ariz  .................................................. 52 

Santa Maria River near Alamo. Ariz  .................................... 25 

Silver Creek near Snowflake. Ariz  ...................................... 
Sopori Wash. 2 mi les  northwest of Amado. Ariz . ,  and 3 miles  a b g v ~  riouth . 117 
Tonto Creek above Gun Creek. near  Roosevelt;Xvlzl: .... 1 ................ 66 ........ 
Truxton Canyon near  Kingman. Ariz  ...... (. ............................. 103 
Tucson Arroyo a t  Vipe Avenue, ficson. Ariz ............................. 56 ... 
Verde River a t  C A P  Verak; Ariz  ........................................ 131 

.............................. below_Easf'irerde River; nea r  Pine. A r i s  70 , ..... ?:> o* Tangle Creek. above Horseshoe Dam. Ar iz  . . . . . . . . . . . . . . . . . . . . . . . .  71 
.............................................. nearCampVerde .  Ariz 

near Clarkdale. Aria  ............................................... 130 
Virgin River at Littlefield. Ariz ........................................ 21 
Wash above Gunters Ranch. 126 miles north of Pomerene. Ariz  ............. 114 
Wash a t  All-American Canal. near Yuma. Ariz ........................... 111 
Wash mile above mouth and 5 miles  northeast of Amado. Ariz  ............. 118 
White River at For t  Apache. Ariz  ....................................... 124 

a t  Wanslee's Ranch. nea r  For t  Apache. Ariz  .......................... 125 
a t  White River . Ariz  ................................................. 122 
near McNary. Ariz  ................................................. 63 
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Whitewater Draw near Douglas . Ariz .................................... 18 
Willow Creek (tributary to Eagle Creek) near Double Circle Ranch. near 

Morenci. Arie ................................................ 32 
near Point of Pines.  near Morenci. Arin .............................. 31 

Wlllow Creek (tributary to Granite Creek in Verde River basin) near 
Presoott. Ari.  ............................................... 129 
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