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The State of A r ~ o n a  has r e q u e s ~ d  recons idera~on of my 
Memorandum Ded~on, Hndings of Fac~ and Condu~ons of Law for Group 
1 Cases Involving Stockwa~fin~ Stockpond~ and Domestic Use~ issued 
November 1~ 1994. The State's motion has been joined by Sands Investment 
Company (Dec. 20, 1994); City of Phoenix (Dec. 21, 1994~ Salt River P r ~ e ~  
(Dec. 2~ 199~; and Hubert & Hernande~ P.A., on beh~f of d~mants  Ba~e~  
& Berk~ew Co., GofL Hend~ckso~ Merce~ Pyeatt, White, and Lunt (Dec. 2~ 
199~. I gave all H~gants in th~ contested case until January 2~ 199~ to file 
respon~ve pleadings to the m o t o ~  The San Carlos Apache Trib~ the Tonto 
Apache Tribe; and the Yavapai Apache Indian Tffbe, Camp Verde 
Reservation (referred to co~ectively as the "Apache Tffbes") and the Gila 
River Indian Communi~ filed such pleadings. 

The State's motion h GRANTED. I app reda~  the State's request to 
reexamine my determinations about wa~r  supply at the mouth of the San 
Pedro Rive~-a conclusion that is important in determining how small water 
uses in the upper basin will be adjudica~d. After consideHng the argumen~ 
made by the litigant~ I have corrected ce~ain ca~ulations in the oHginal 
dedMon and supplemen~d the discussion and the findings of facb-aH of 
which are set forth in the following. 

The State's basic argument is that I erroneously derived a "mean 
annual flow" by multiplying the median daffy flow of 6.26 cubic feet per 
second ~fs), a figure testified to by witness Gookin, by 365 days and then 
converting to produce an annual volume in acre-feet (a~f0. The erro~ as I 
understand the State's argumen~ is that this ca~ulafion resuHs in ~ther  an 
under-estimate or over-estimate of annual volume when there is an unequal 
dis~ibuton around the median value. I will respond to this argument by (1) 
reviMtng the reason that median (middlO rather than mean (average) values 
were used to determine whether stockwa~Hng, stockpond~ and domestic 
uses are de minim~ in the San Pedro River watershed, and (2) examining in 
more det~l  the meaning of the s~eamflow data about flows at the mouth of 
the river near Winkelman. 

Use of Median Values 

While mean vMues are commonly used in h y d r ~ o g ~  the median is 
the be t~r  m ~ h o d  for determining central tendencies when sample size is 
sma~  the d i s ~ u t i o n  is a s y m m e ~ a L  and ex~eme values are r e p r ~ e n ~  
See V. YEVJEVICH, PROBABILITY & STA~S~CS IN HYDROLOGY 105 (197~. A~ 
three conditions are present near the mouth of the San Pedro River, as is 
apparent ~om the s~eamflow data appearing in Ex. No. 68. The pe~od of 
record is r e ~ t v d y  short and flood events skew the data set with very high 
flows for r~at ive~ fe~ days. 
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The Apache T~bes' dtaf ion to the U.S. Supreme Cour f s  d e d ~ o n  in 
CoW,do v. Kansas, 320 U.S. 383 (1943) (Roberts, J.), is indeed support ive of 
my re~ance on median v~ues .  In that dec~ion ~endered fixteen years a~er  
pet i~ons  were  •initially filed and twenty-seven years  a~e r  the e v e n ~  
complained o~, the Supreme Cou~ reviewed the s p e d ~  ma~er ' s  findings on 
whether  Colorado had m a ~ f i a ~ y  i n , e a s e d  i~ d i v e , i o n s  on the Arkansas  
RiveL th~eby  r e d u d n g  flows to the subs~nf i~  de~iment  of Kansas. A~er  
c h a r a ~ e f i ~ n g  the Arkansas  as a highly vaf iab~  fiver @imilar to the San 
Pedro River), the Cou~ i n d i c t e d  that 

[~he ~ i t i c~  m ~ r  is the amount  of divertible flow at times 
when water  is most  needed for ~figafion.  Calculat ions of 
average annual flow, which include flood flows, a r~  therefor~ 
not helpful in ascer~ in ing  the dependable  supply  of wa te r  • 
usab~ for ~figation. 

M. at 396@Z 

Similarly, confident esf ima~s of the re l iabl~.dependable  flow of the 
San Pedro River are necessary to de~rmine  whether smaR uses in the upper  
basin essentiMly can be excluded ~om the adjudication through summary  or 
de minim~ procedures  w~hou t  mater ial ly  ha rming  d o w n s ~ e a m  senior 
users. The use of median rather than mean values provides a better es t ima~ 
of the re~abl~ dependab~ flow at the mouth of the San Pedro River3 

S~eamflow ~ R ~ s  M o u ~  

The. exhibi~ in~oduced at ~ial containing information about  flows at 
the mouth  of the San Pedro River con~sted of a U.S. Geological Survey 
(USGS) durat ion table of da~y values for water years 1967-75 (Ex. No. 68), 

. graphs indicating mean and median values for 1967-75 (Ex. No. 88) and the 
longer period of 1962-78 (Ex. No. 89), and DWR's estimates contained in its 

1S~ ~ D~. HELSEL & ~M. HIRSCH, USG~ ~ A ~ A L  METHODS IN WATER 
RESOURC~ § 1~ ( 1 ~ :  

Hydro~g~ data are ~ c a l l y  skewe~ mea~ng Mat data sets are not 
symme~c ~ound the m~n ~ me~a~ wiM e~reme ~ l ~ s  ~ n d ~ g  o~ 
longer ~ o ~  ~ r ~ f i o ~ . . .  When da~ ~re skew~ the mean ~ not ~pec~d ~ 
equ~ t ~  median, ' but ~ p ~ d  ~w~d the ~ l  ~ the dis~bufio~ . . .  T~  
stand~d defia~on ~ ~ inflat~ by the da~ ~ the taft. There~re, t~les of 
summa~ ~afisfics w~ch ~dude o~y ~e mean and s~nda~ deflation or 
variance ~e  ~ que~onable v~ue ~r  wa~r ~ s  da~  ~ ~ o ~  data o~en 
have po~five skewn~s. The mean and s~ndard deflation reposed may not 
de~f i~  Me ma~fi~ of da~ ve~ w~.  Both wi~ ~ ~fla~d by o u t i n g  
ob~r~fion~ 
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hydrographic  survey repo~ and technical reporL E~ No. 69 (HSR Table 4-12~ 
Ex. No. 65 at 64 (DWR T e c h n ~  Report). 

" Both in my  o ~ g i n ~  d e d ~ o n  and today, I have chosen to r ~ y  on Ex. 
No. 6G the USGS duration ~ble of daffy values for a nine-year period (water 
years 2 1967-75) from the since-discontinued gage near the mouth  of the San 
Pedro River at Winkelman (Gage No. 94735). While some of the tes~mony,  
exhibits, and p~adings  have refe~ed to a longer period of record at the same 
or nearby gage (the seven~en-year  pe~od of 1962-78~ deta~ed yearly repoffs 
containing daily mean values were not in~oduced at ~ial. Also, while DWR 
in~rpola ted  data ~ o m  other Gila River s y s ~ m  gages to dev~op  mean ~water 
supply values for its w a ~ r  budge~ see 1 HSR App. F, records of daily flows 
&om these other gages were not in~oduced  to al low the calculation of 
median flows. 

In its motion, the State has r e ~ e d  to USGS discharge figures ~ ~ w a ~ r  
year 1977-78 set forth in Wat~ R ~ o u ~  Data ~r  Ar~on~ Water  Y~.~r 1978, 
USGS Water  D a ~  Report AZ-7~I  ~979~ The Gila River Indian Communi ty  
has attached this document ~ i~ respon~ve p leadin~ In order to reexamine 
my or~gin~ conclusions about water  supply  at the ~ v e ~ s m o u t h ,  I have 
obtained daily mean values r epo r~d  at Gage No~ 947343 on the San Pedro 
River near  Winke lman for water  years 1962 through 1966. I have also 
obtained a durat ion ~ble of d~ ly  mean flows for Gage N ~  947354 for water  
years 1967-78, the years the USGS apparently considers ~ be the o f f id~  peHod 
of record. 

~nce  ~ t i ~ n ~  on b o ~  sides of ~ i s  issue have ~ luded  to ~ e s e  ~ c ~ d s  
w h i ~  were not ~ o d u ~ d  at ~ I will take j u ~ d ~  notice of ~ e m ,  ARIZ. ~ 
EVID. 201~ and ORDER ~ e m  m a ~ e d  as ~ o w s :  

Ex. No. 99 USG~ Disch~g~  Cubic Fe~  Per 
Secon~ Water Year O c ~ b ~  1961 .to 
Sep~mber  1962 (Da~y Mean V ~ u ~ ,  
Gage No. 94734) 

2A water year ex~nds ~om October 1 to September 3~ The water year beginning on 
October 1, 1994, ~ known as water year 1995. 

3The USGS describes the location of this gage as ~fitude 32°56'35'~ longitude 110 ° 
44'55". 

4The USGS describes the location of this gage as latitude 32°58~8~ longitude 110 ° 
4~11". 

5Ru~ 201, ARIZ. R. EVID., provides in relevant part that "(b) A jud~ ~!y noticed fact 
mu~ be one not subject to reasonab~ dispute in that it is ~ther (1) generally ~ ~¢n within the 
territoH~ jufisd~on of the tri~ cou~ or (2) capab~ of ~curate and ready ~rminaf ion  by 
resort to sources whose accuracy cannot reasonably be qu~oned . . . .  (O Jud~i~ notice may be 
taken at any s~ge of the proceeding." 
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Ex. No. 100 USGK DischargG Cub~ Feet Per 
Second, Wa~r Year October 1962 to 
Sep~mber 1963 (Daffy Mean Values, 
Gage No. 94734) 

Ex. No. 101 USG~ DMCh~ ,  CubM ~ e t  Per 
Secon~ Water Y~r O ~  19~ to 
Sep~mb~ 1964 (Daffy Mean V~ue~ 
Ga~ No. ~734) 

Ex. No. 102 USG~ Disch~g~ Cub~ Feet Per 
Secon~ Wa~r Year Oc~b~ 1964 ~ 
Sep~mb~ 1965 (Daffy Mean V~ue~ 
Gage No. 94734) 

Ex. No. 103 USG~ Disch~gG Cub~ Feet Per 
SeconG Wa~r Year Oc~b~ 1965 to 
Septemb~ 1966 (Daffy Mean Va~e~ 
Gage No. 94734) 

Ex. No. 104 USG~ Disch~g~ Cubic F~t  Per 
Secon~ Wa~r Year Oc~ber 1975 to 
Septemb~ 1976 (Daffy Mean V~ue~ 
Gage No. 9473~ 

Ex. No. 105 USGS, Discharge, Cubic Feet Per 
Second, Water Year October 1976. to 
September 1977 (Daffy Mean Value~ 
Gage No. 94735) 

Ex. No. 106 USGS, D~charg~ Cubic Feet Per 
Second, Water Year October 1977 to 
September 1978 (Daffy Mean Value~ 
Gage No. 94735) 

E~ No. 107 USGS, Dura~on Table of Daily Mean 
Flow for Peffod cf Record 1967-78, 
Basin Characte~sfics and S~eamflow 
Stafis~cs in Arizona as of 1989, p. 271 
(Gage No. 94735) 

These documen~ have been so marked and deported with the Clerk of 
the CourL Copies are attached to this orde~ 

In determining whether upper basin water use~ such as stockwatering, 
stockpond~ and domes~c uses can be considered de minimi~ I remain 
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concerned about having confident estimates of the amount of water that can 
normally be expected at the mouth of the fiver. Ex. No. 68, the duration table 
of daily value~.remains ~e  most helpful evidence on this question because it 
is based on actual daffy flows measured at the ~ver's mouth. This dura~on 
table simply indicates for the nine-year peffod of 1967-75 the number of days 
the ~ver was flowing at a certain volume (using daily mean value~-ranging 
&om no fl0w at ail to more than G200 c~. 

A slight rearrangement of the data presented in Ex. No. 68 better 
illustrates the information for our purposes. In Table 1, I have reordered the 
data to show the number of days during the nine-year peffod (3,287 days) 
when the river flowed at a certain rate (c~L the volume (ac-ft) equivalent of 
each flow for a single day, and the cumula~ve volume (ac-ff) for the number 
of days the fiver flowed at a specified ra~  or less. 

~ ~e resu~s ~ this presen~fion are no less than startling. A s  can be 
seen from Table 1, the median value for th~ nin~year p.eHod ~ ~ss than ~3 
c~-which  is less than the 6.26 c~ esfima~ I subscribed to in my earlier 
opinion. The State is correct in maintaining that the annualized volume 
cannot be c~culated by ~mply mul~plying 4.3 or 6.26 c~ by 365 days and 
conver~ng into acre-feeL This calcula~on would not produce an accurate 
result unless the d~t~bufion of data p~nts  was equ~ around the median. 

Howeve~ I be~eve I am correct in the fo~owing interpreta~on: Table 1 
indicates that for ~most  one-h~f of the nine-year period of record (1~98 days 
or almost 4.5 years~ the flows at Wink~man were less than 4.3 c~. The total 
volume of wa~r  pas~ng th~ point du~ng .one-half of this nine-year peffod 
was only between 2~63 and 3,735 ac-ff or, on the average, not less than 570 
and not more than 830 a~ff/yr.  

~milarly,  for 1.305 days (approximately 70 percent of the n in~year  
peffod of record~ flows at the mo~_~ were less than 12.0 cfs. Thu~ the 
cumulative volume of flows at ~ss  than 12.0 ffs, for a pe~od that is the 
equiva~nt of ~most  seven year~ ~ only 1~262 ac-ff (which, ff a~ocated over 
that ~x and on , th i rd  year period is only 2A19 ac-ft/yr): 
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CFS 

0.00 
0.10 
0.20 
0.30 
0.40 
0.60 
0.80 
1.10 
1.60 
2.20 
3.10 
4.30 
6.10 
8.60 

12.00 
17.00 
24.00 
34.00 
48.00 
68.00 
95.00 

130.00 
190.00 
270.00 
380.00 
530.00 
750.00 

1100.00 
1500.00 
2100.00 
2900.00 
4100.00 
8200.00 

Ta~e  1: 
Rows and A ~ o ~ e d  V ~ u m ~  ( 1 % ~ )  -- San Pedro ~ v e r  at Winkelman, A r~ona  

A d a p ~ d  ~ o m  Ex. No. ~ 

# Days 

739 
76 
55 
28 
67 
50 
52 
80 
98 

191 
162 
283 
292 
132 
207 
212 
145 
72 
83 
50 
31 
39 
32 
30 
26 
15 
18 
7 
6 
5 
1 
1 
2 

Total Days 

739 
815 
870 
898 
965 

1,015 
1,067 
1,147 
1,245 

1,881 
2,173 
2,305 
2,512 
2,724 
2,869 
2,941 
3,024 
3,074 
3,105 
3,144 
3,176 
3,206 
3,232 
3,247 
3,265 
3,272 
3,278 
3,283 
3,284 
3,285 
3~287 

% ~ DWS 

22 
25 
26 
27 
29 
31 
32 
35 
38 
44 
49 
57 
66 
70 
76 
83 
87 
89 
92 
94 
94 
96 
97 
98 
98 
99 
99 

tOO 
100 
100 
100 
100 
100 

~ ~ Da~ 
( ~  fim~ 

0 
15 
22 
17 
53 
59 
82 

175 
311 
833 
996 

2,413 
3,532 
2,251 
4,926 
7,147 
6,901 
4,854 
7,900 
6,742 
5,840 

10,054 
12,057 
16,062 
19,592 
15,765 
26,771 
15,269 
17,847 
20,822 

5,751 
8,130 

32r521 

Cum Q Z Days 

0 
15 
37 
54 

107 
166 
249 
423 
734 

1,567 
2,563 
4,976 
8,508 

10,760 
15,685 
22,832 
29,733 
34,587 
42,488 
49,230 
55,070 
65,124 
77,180 
93,242 

112,834 
128,599 
155,370 
170,639 
188,486 
209,307 
215,058 
223,188 
255r710 

~ Z  ~ 
~ r  In,) 

146.322 
30.096 

32.67 
22.176 
79.596 

79.2 
113.256 
253.44 

426.888 
1172.358 
1379.268 
3418.074 
4972.176 

3136.32 
6967.62 

10074.24 
9761.4 

6842.88 
11175.12 

9405 
7979.4 

14671.8 
17107.2 

22572 
27284.4 

22275 
39204 
20790 
24948 
28710 

8118 
16236 

0 

Cum O • D~s 
(up~r ~m~ 

146 
176 
209 
231 
311 
390 
503 
756 

1,183 
2,356 
3,735 
7,153 

12,125 
15,262 
22,229 
32,303 
42,065 
48,908 
60,083 
69,488 
77,467 
92,139 

109,246 
131,818 
159,103 
181,378 
220,582 
241,372 
266,320 
295,030 
303,~48 
319,384 
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Notes ~ Table 1: 
~ows and A ~ o d a ~ d  V ~ u m ~  (196~75) ~ San Pedro Riv~ at W ~ k e l m a ~  Ar~ona 

Adapted &om E~ No. 68 

'~FS" means cubic ~et  p ~  Second. 
"AF E Day~ means the v~ume  ~ f t )  ~a t  ~ s ~  ~ r  the sp~ffied n u m b ~  of days at that flow (ds). 
' ~ u m  Q E Days" means the cum~afive v ~ u m e  (a~ft) that ~ s ~  ~ r  the ~ 1  n u m b ~  of days at that flow 

(ffs) or less. 

Because the ca~gofies present definite ~mi~, such as flows grea~r than 3.1 cfs but less than &3 cfs, the number 
of days for that category and a~ preceding catego~es must necessarily represent lower flows than the 
next higher flow categor~ Howeve~ upper and lower ~mi~ cumulative volumes must be c~culated 
for each ca~gory. One accomplishes this in the following way for each category: 

Volume f low~ ~mi0 = ~ g o ~  flow ~ * the n u m ~ r  ~ days ~ that ~ g ~ y  

V~ume ~ p p ~  ~miO = n ~ t  ~ g h ~  flow ~ ~ g o ~  * the no. ~ . d a ~  ~ the ~ w ~  ~m~ ~ g ~ y  

L o w ~  limit v ~ u m ~  ~ n  then be summed ~ d e ~ r m ~ e  the ~ w ~  Hmit cum~at ive  v ~ u m ~ .  
upper ~mit v o l u m ~  can be summed ~ d e ~ r m ~ e  u p p ~  Hmit cum~at ive  v ~ u m ~ .  

~ H ~  
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For roughly this same period, the USGS reports that the "median of 
yearly mean discharges" ~ 35 cfs or 25,400 ac-~/yn E~ 106. The reason that 
the median of yea~y d~charges varies so con~derably ~om the median of 
daily discharges is the great amount of water produced by a very few but 
s~ong flood even~ each year. For instancG Ex. No. 68 reports flows of 8,200 
cfs or more on each of two days du~ng the nine-year period of record. A flow 
of this rate produces more than 16,236 ac-~ in one day, which is more than 
the cumulative volume produced by low flows on 2,305 other days (almost 6.3 
years) during the pe~od of record. 

The new exhibits, of which I take judicial notice, only bu~ress these 
conclusions. Firs~ E~ No. 107 (the dura~on table for 1967-78) indicates that 
for the entire peffod of record at Gage No. 94735, flows were less than 3.1 cfs 
• for 50 percent of the time and less than 10 cfs for 70 percent of the time. See 
Figure 1 which also ~lustrates this relationship. These resu~s closely 
correspond to the interpreta~ons I have made from Table 1. 
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Figure 1: 
Percent of Time of River Discharge (1967-78) 

San Pedro River at Wink~man,  A~zona 
Adap~d  ~om Ex. No. 107 

Percent of time 
Flow is Equal to 
or Less than cfs 

120 

100 

80 

60 

40 

20 

~ %  

I • i | . . . ~  | . . , | . d  • . . . . . , ~  . . , , . . . ]  

.1 1 10 100 1000 10000 

R ~  ~ o w  ( ~ b ~  feet p ~  ~ n O  

Second, even Ex. Nos. 99 through 10~ while not considered as par t  of 
the period of record, ~so  indica~ a high occurrence of low flows during the 
1962-66 pe~od~ If a table of durat ion of daffy v~ues  ~ prepared  for these 
years (not con~der ing 1961-6~ Ex. No. 99, and 1965-6~ Ex. 103, which are 
incomplete year~,  it shows that for 64 percent of the days in that pe~od  (700 
days t o t ~  flows at the rive~s mouth were 12.0 c~ or less @esulting in a 
cumulative volume of less than ~703 ac-~ or ~495 ac~t per yea~.  Once 

6There a~ear ~ ~ ~ver~ problems ~ the 1~2-66 ~ w~ch may under it ~ 
~ i ~  ~ ~e r ~  ~r ~ter years. On~ p ~  y~r r~o~s an  av~able for 1961~2 
and ~ &  In Ex. No. 101, the USGS ~m~k~ ~ o ~ s  ~ r  ~cept ~r  those ~ o d s  of 
~ t f u l  ~ - h e i g h t  r~ord, w~ch are ~o~  ~ow at ~roy Sp~n~ ~ ~ i ~  2 ~ 1 ~  uFs~eam, 
was m e ~  ~ 2~8 c~ on Oc~ 21, 3.~ ffs on ApL I a ~  ~ ffs on June 18~ On the~ ~me 
• r~  d ~  ~ws  ~ G~e No. ~ 7 ~  w~e ~ r t ~  ~ 5~ ffs, ~ c~ ~ d  2.7 c~  r ~ p ~  
~av~g a ~spi~on ~ ~me ~ the ~ s  ~ ~ s  ~ f f ~  may o v e ~  flow~ 
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again, the resul~ r~nforce rather than 4onCadi~ the interpre~fions made 
horn Table 1. 

This e~raor~nary  v ~ h ~ H ~  of the San Pedro River flows ~ apparent 
from ~gure  2 whicG by u~ng some of the ~ r m a f i o n  kom Ta~e 1, displays 
the numb ~  of days by ~ver flow ca~go~eK The ~ver flow ~ ploRed on a 
bgafithmi¢ scMe because the flow ca~go~es vary by more than six orders of 
magnitude (0.0 to ~200 c~). A wdgh~d  average was a~o used so the flows of 
0;0 ~s could be p~ReG 7 

Figure 2: 
Number of Days at lnd~a~d  Flows ~967-75) 

San Pedro River at Winkdman, Arizona 
Adap~d from Ex. Nos. 6& 101-103 

1200 I [ O Gage No. 94735 (1967-75~ 3287 days [] 
 000 I -  I I 

~ \ Weighted average ] 
8001 \ f°r0"0t°0"8cts ' I 

Days at I ~ ~ 70% of all days ] 
flow 600 ~ \ '12 cfs or less / 

1 ~ ~ x .  No .  681 " ~ 

/ / 
0 ~  

.1 1 10 100 1000 10000 

R i v ~  ~ o w  (cub~ ~ p ~  ~ c o n O  
D ~ a y e d  on a Log Sc~e 

7 W ~  a ~ e  ~ = ~ v ~ u ~  ~0 ~ 0.8 d ~ / ~  ~ ~ ~ O~ c~ .  
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Conclusion 

I con~nue t o a d h e r e  to my condu~on  "that the amount  of water 
reliably avaHable at the mouth of the San Pedro River watershed is not of the 
magnitude es~m~ed by DWW' nor in the magnitude sugges~d by the State 
in its mo~on ~ r  recon~dera~on. The daHy data for the 1967,78 peffod of 
record indicates that, for ~most 70 percent of the ~m~ flows at the mouth are 
at rates that produce only K419 ac-ft on an annual~ed basis. I am le~ even 
more convinced that the H~gan~ arguing for a type of de m i n i m @  
a~udica~on of s~ckponds and domes~c uses that would effec~vely exclude 
these uses ~om the Gila River a~udicafion have not met the~ burden of 
proof. They have not d e m o n s ~ a ~ d  the insignificance of stockpond 
deple~ons in the amount of 2~00 a ~ / y r ,  see ~nding  of Fact No. 6K and 
domestic depletions in the amount of 550. a ~ / y r ,  see ~nding of Fact No. 64, 
when compared to these prev~ent low flows and v~umes. 

Having thus reviewed the e ~ d e n c ~  I make the ~ l l o w i n g  
m o ~ f i ~ o n s  ~ the ~ u s ~ o n  and f i n ~ n ~  of fact set forth in the o f f~n~  
d e d ~ o ~  

M o d i f i ~ o n 8  ~ Pa~e. 17 
(Amending Hn~ngs  of Fact Nos. 5-~ 

ad~ng Hn~ngs  of Fact Nos. 7A, 7B, 7C) 

"Hn~ng of Fact No. 5. The m e , a n  surface water flow at the mouth of 
the San Pedro RiveL for the period of 196~7~ ~ no more than 6~ ds. Ex. No. 
89 (~aph  and dat~. Thus, the cumulative volume ~ s ~ t n g  ~om flows of 6.2 
c~ or less d u r ~ g  one-ha~ of the pe~od of record ~ less than 3~605 ac-ft or 
~480 ac-~ on an annual~ed ba~s. 

"Finding of Fact No. 6. Based on the nin~year  (1967-75) period of 
record at the U.S. Geologic~ Surveys Winkdman gage at the mouth of the 
San Pedro River (Gage No. 94735L the median surface water flow at the 
mouth of the San Pedro River is between 3.1 and &3 ds. E~ No. 68. 

"Hnding of Fact No. 7. Based on the nine-year (1967-75) period of 
record at the U.S. Geological Surveys Winkelman gage at the mouth of the 
San Pedro River (Gage No. 94735), s~eamflow could be expected to be less 
than 4.3 cfs for 49 percent of the time (1,598 day~. At a flow rate less than 4~ 
cfs, the cumula~ve volume that would be expected for these days duHng the 
nine-year period is less than 3,735 ac-ft 

"Hnding of Fact No. 7A. Based on the nin~year O96~7~  period of 
record at the U.S. G e o ~ c M  Survey's Winkdman gage at the mouth of the 
San Pedro River (Gage No. 9473~, ~ a m f l o w  could be expec~d to be ~ss 
than 12 ds  for 70 percent of the time ~ 0 5  day~. At a flow rate of ~ss than 12 
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cfs, the cumulative volume that would be expected for these days during the 
nine-year period is less than 15,262 ac-~. 

"Finding of Fact No, 7B. Based on the twelve-year (1967-78) period of 
record at the U.S. Geological Survefs  Winkelman gage at the mouth of the 
San Pedro River (Gage No. 94735L streamflow could be expected to be 3.1 cfs 
or less for 50 percent of the time (L192 days). Ex. No. 10% At a flow rate of 3.1 
cfs or less, the cumulative volume that would be expected for these days 
during the twelve-year period is less than 4,643 ac-fL 

"Finding of Fact No. 7C. Based on the twelve-year (1967-78) period of 
record at the U.S. Geological Survey's Winkelman gage at the mouth of the 
San Pedro River (Gage No. 94735), s~eamflow could be expected to be less 
than 10 c~ for 70 percent of the time (3~68 days). E~ No. 10Z At a flow rate 
of less than 10 cfs, the cumulative volume that would be expected for these 
days during the twelve-year period is hss than 1&094 ac-fL " 

These modified findings of fact also lead to revisions in other parts of 
the memorandum decision. They are as follows: 

Modifications to Pages 29-~0 
(Amending the last paragraph on page 29, 
which continues on page 30, and the first 

full paragraph on page 30) 

"The case is more diff~ult for stockponds and domestic uses. While 
these uses are even more numerous and the individual amounts of water 
consumed are de minim~, the evidence does not support a finding that 
stockponds as a group or domestic uses as a group have a de minim~ impact 
on the Gila River system. If the annual outflow of the San Pedro River is 
56~40 ac-~/y~ based on mean values and as reposed by DWR, then depletion 
by stockponds in the amount of 2,000 ac~ t /y r  or 3.5 percent (based on 
undepleted flow a n a l y ~  would be de minim~. The Master has determined 
that median flows (for 50 percent of the time during the 1967-75 period of  
record), are less than 4.3 c~, yi~ding less than 830 ac-~/yr  on the average. 
Thus, the deple~on by stockponds of 2~00 ac-~/yr  exceeds the. amount of 
water that would be expected to flow at the rive~s mouth: This ~ not a de 
mi , im~ impact. 

"Since the Master also has determined that flows are 12.0 cfs or less for 
70 percent of the time during the same nine-year period, yielding 2,419 ac- 
~ / y r  on the average, then the depletion by stockponds of 2,000 ac-~/yr  resul~ 
in an impact of almost 83 percent which is not de minimis. 

"Similarly, the depletion by domestic uses in the amount of 550 a P ~ / y r  
produces one percent impa~ ~ annual flow is considered to be 5G540 ac-ft/yr. 
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When comp~ed to m e , a n  flows of ~3 d ~  ~ n g  less than 830 ac-ft /yr on 
the average, the impact is 66 percent which is not de minim~. When 
comp~ed with the more p roba te  flow of 12 ds  or less (for 70 percent of the 
time), produdng watershed o u~ow of ~419 a ~ y L  ~ e  impa~ is 23 p ~ n t - -  
aga~  not de m~ im~"  

Modifications to Pa~e 31 
(Amending ~ndings of Fact Nos. 6 ~ 6 ~  

"Finding of Fact No. 63. Depletion by San Pedro River wa~rshed  
stockpond~ based on undeple~d flow a n a l y ~  is ~000 a~ff/yr.  E~ No. 65 at 
64 (Table 3-5) (DWR Technical Report). When  compared to flows of 12.0 c~ 
or ~ss, which are present for 70 percent of the time and yi~d ~419 a ~ / y r  on 
the averag~ then the depletion by stockponds of ~000 a~f f /y r  resu~s in an 
impa~ of almost 83 percenL E~ No. 6~ Table I ~his Order.  

• • . 

" ~ n d ~ g  of Fact No. 64. Dep~fion by San Pedro ~ v e r  w a ~ s h e d  
dom~fic ~ ~es, based on ~ e t e d  flow a n ~ y ~  is 550 a ~ f f / ~  E ~  No. 65 at 
59 (Ta~ -2) (DWR Tech~cal Repot0. ~ e n  compared to flows of 12.0 cfs 
or les~ ~ ~ are prese~ ~ r  70 percent of ~ e  time and ~ d  ~419 a ~ / ~  on 
the averag~ then the ~ple t ion  by dom~tic uses of 550 ac - f t /~  r e s ~  ~ an 
impa~ of 23 ~rcenL Ex. No. ~ ;  Ta~e 1 ( ~ s  O r ~ "  . 

D A ~ D  ~ s  23rd d ~  ~ ~ u a ~  1 ~  ~ "~ 

- 

The o ~ n ~  of the ~ r e ~ n g  d~vered on 
Feb~a~ 2~ 1995, to the ~erk of Ma~copa 
Coun~ Supe~or Court ~r filin~ cop~n~ and 
dis~bu~on ~ t ~  p a r ~  who ap~ar on the 
C o u r t - ~ o v ~  maffi~ list for Ca~ No. W1- 
11-19 ( C o n ~ a t e ~  da~d March 11, 1994. 
~ere ~ no ~ ~ f~ ~ ~ s  d ~ e n t .  

• . 

/ 
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UNITED STATES DEPAR"~4EMT OF THE IKTER|OR - GEOLOG~,AL TLTIRYE¥ - A~IZQI4A, OlSTRICT ~ t  ~ t ~  

ST&TI~N N~BER I:ilt~73100 ~AH PEORO RtV(/ NE~ ~IH[[LIIAN, ~2. STREAM ~ R ~ E  AfiEN~ USG$ 
LATiTLJ~. 3 ~ 6 ] ~  L()I4GITLIOE ~1~&55 ~AINAGE kREA ~b3Q.OO DATLI~ STATE O~ C~HTY 021 

~ISCHARGE, CUBIC FEET PER $EICONll, II~TER YEAR I:]CTCIIEI 1Q6I 10 SEPTEMGE| 1~12 
.~ALLY HEAN VALU[S 

.¢ OCT NOV DEC JAN FEB IU, R APR Mk¥ JUN Jl~ ~LIG 
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8 
9 

10 

11 
IZ 
13 
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1T 
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19 
~D 
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~$ 

26 
2? 
26 
29 
~0 
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. . . . . . . . . . . . . . . . . .  ?.& 3.5 ~,0 

. . . . . . . . . . . . . . . . . .  6,~ 3.5 2.2 
. . . . . . . . . . . . . . . . . . .  6,1 3.~ 2.2 

. . . . . . . . . . . . . . . . . .  6 ~  3.S ~.~ 
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11 
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3.1 
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Z,O 
"lo& 
1,9 
2.2 

5 . ;  
Z.O 
1.6 
2.Z 
2.2 

~ n  
I.S 
2.0 
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1,2 

~,2 
, ~  
,60 
.60 
.~0 
. ~  

~?.~ 
8.~ 
e~ 
.~ 
~ 
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6. I 3.0 ~ .8 
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. . o  

a B •  

• -- 4.5 3.o ~.3 
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8.6 4.5 ~.5 1,~ 
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8.9 4.5 2.~ 1,$ 

I I I • l  i 

• w m  • •m  

. . . .  . o .  

• i l  • • • 

9.2 4.~ 2.S 1,6 
9.2 ~.5 Z.5 ~,6 
9.2 4 J  2,0 1.6 
9.5 ~.0 2.0 1.6 
9 .~  4.0 ~,0 1.5 

S,9 ~.0 2.0 1.5 
8.9 & .0 2,0 ~ 
8.9 ~.0 Z,G 15 
8.9 ~.0 2.0 10 
8.~ ] . 7  2.~ ¢,~ 

: : :  
~ . o  
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L~|TEJ3 ~TATES DEPARTRENT OF THE INTERH~lt • G~OLOG|P.,AL SUI~¥ - ARIZONA ~[$~RLCT ~2115195 ~ 

~ ~TATION NUMBER 0~;?'3¢00 SAN PEDRO RIVI~R N~AR ~N~ELMA.N, AZ. STREAM S'~U~CE AGENCY USGS 
LAT]TtJI~ ~5~56~5 LCI45]TUI~ 1 1 0 ~ 5  DRAINAGE ARE~ 4/,~0.00 DATtJK STAT~ 0~ COLJ~T¥ 021 

DISCHARGE, CUBIC FEET PER SECOND, ~ATEe YEAR OCTOBER ~96Z TO SEPTEMBER 19(~ 
DAZLY MEAN VALUES 

.f OCT HOV OEC dAN FEB I,~R AgR N.4¥ JUM JUL AUG 

1 4.7 3,7 6.7 ~.3 8,0 13 10 8.0 4 ~  2,3 ~.2 
2 3.4 4.0 6.7 ~.3 A,O 13 9,0 5.0 ~.0 2,3 ~;0 
~ ~.? 4.4 5 ~  t0 8,0 15 9,0 a.O 3.~ 2,3 1030 
4 3.~ ~.4 3.9 64 8,0 1~ 9,0 8.0 3 .4  2,3 306 
S 3 ~  ~ ~,9 14 8.9 12 10 ~.0 3.~ 2,3 151 

6 3. l ¢,& 5.9 11 8.0 12 9,0 7.0 3.& 2.3 161 
? 3.1 ~.~ 6.3 11 9.0 11 10 7.0 3.1 2.3 t35 
8 5.1 4 ~  6,3  10 8.8 12 10 6 .~  3 .1 '  2.3 59 
9 ~.1 4.0 6.3 9.3 8.8 ~3 10 6.0 3,1 2.3 182 

10 2.~ ~.0 5,~ . 9.3 121 11 10 6.~ 3,1 2,3 ZO 

I t  2.~ 4,0 5.5 10 10~O ~0 1 t 5.5 301 2.3 16 
12 2.~ ~.0 5.5 Q.3 2500 9,0 ~O 5,1 2.8 2.3 61 
I~ 2.2 4,0 6.0 8.8 1tO 9.0 11 5,5 2,8 2.3 169 
~4 2,0 ~.& 5.3 8.6 25 Q.0 10 S0t 2.8 Z.Q 165 
IS 2.2 5.9 $ .9 8,~ 20 9,0 10 ~,1 2.6 2,3 19& 

1~ Z,6 5.1 3 .4  T.? 16 9 .0  10 5 . t  2 . 6  2 .3  k&,G 
17 ; . 5  5.1 4 .0  8 .2  17 9 .0  10 4 .T  2 .5  2 .3  1200 
1~ 8 .2  5.1 ?.0  ~ .7  16 12 10 4 . 7  2,5 2 .3  298 
19 9 .~  5 .5  6 .Z  ~ .~  16 1~ 10 4 . r  2 ,3  2 .5  lS6 
ZO $,1 ~.5  5.1 r . 7  15 t2 10 ~.3  2 .3  13 ]4~  

21 4.0 5,5 5.1 ?,7 I~ 12 10 4,3 2.3 5.0 317 
22 4.0 5,5 5.5 8,2 14 12 10 ~,3 2.3 2.3 ~25 
23 4.4 S.9 5.5 9.3 13 12 10 4.3 2.3 2.0 374 
2~ &.O 5.9 5,5 9.3 13 12 10 4 .0  2,3 2.3 2~B 
25 ~,~ 5.~ 51 ~.3 ~$ t2 10 4 . 0  Z.~ 1,8 ~ §  

26 &.O 5.9 1~ 11 13 11 10 4.0 Z.3 1.6 ~P1 
27 3.? 5,9 ~0 10 13 11 10 4.0 2.3 7.2 S13 
28 3.~ 5.9 97 10 15 11 I@ 4 . 3  2,5 291 418 
2P 3.4 6.3 15 8.2 -- - 11 10 4.3 2.3 /2 ~ 
30 3.4 6,3 10 ?,7 -- - I1 8,0 4 .3  2.3 I00 325 
31 3.~ - -- 10 &,O --  - 11 • --  - 4 ,3  - - - ?59 ~ 3  

TOTAL 11~.7 149.7 342.~ 3/,0.0 4170o6 3fi2.0 296.0 16E,.3 84.3 1280,8 10"r10 
HENi 3 , ~  ~ . ~  11.1 11.0 1W 11,~ 9.B~ 5 . ~  2.81 ~1,3 3~S 
~ 9. ~ ~. 3 97 ~ 2500 15 11 8.0 4 .3  ~ 1 ~  
H]N 2.0 3.7 3.4 7.7 8.0 9.0 8.0 &.O ~.3 1.6 16 
~-F~ ~ ~ 7  ~ 674 6 ~  ~ 8  SS~ 33~ t67 25~0 21~0 

k~R ~ 1 ~  ~OT4L 21~9~.2 I,I~4N 5~.2 I~X 25~0 HI# 1.6 AC-~T 42640 
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I0 
91 

30 
1" 
5O 
O7 
20 

?0 
5O 
41 
51 
56 

¢0 
30 
~ 
~00 
~43 

~50 
,20 
~I0 
a8 

.~i 
26~ 
,59~ , 

~Ce 

G~ R~ ~ 

9-473 h. S~ ~o River near W~e~, ~Iz. 

~c~on.~t 3~'56'35", long ~0"~'55", ~ ~ see.6, T.6 S., R.16 E., on ri~% ~, ~ mi~s southeast of ~e~n, and ~ 
ml~s ~st~ ~om mouth. 

~Ir~e area.--~9 sq mi, of which 696 sq ~ is ~ ~co. 

Records a~.--~ri119~ to ~ptem~r 19~. 

~.-~&~er-sta~ ~cor~r a~ ~ s  of concrete control (control was~d out Feb. ~ i~3). ~titu~ of gage is 1,9~ ft (from 
to~hic m~p). ~lor to Feb. i~, 1963, ~ dat~ Z.~ ~ ~er. Feb. iZ t~ Sept. 30, I~3, at ~t~ i.~ ft ~er. 

Extremes.--~ d ~  d ~  ye~, 6,~ cfs A~. 15 (~ge height, 7.7 ft); mln~ da~, 0.5 cfs J~y i~, 13. 
~6~-~: ~ ~isc~rge, that of A~. 15~ 19~; m ~  dal~, 0.3 cfs ~. 3, 196~. 

~rks.-~ecor~ ~ except those ~r pe~o~ of ~ubtful ~-hei~t ~co~, which ~ ~or. FI~ of ~y ~ngs at ~int ~ 
mil~s ups~re~, wss ~&s~ed ~ Z.~ efs on Oct. 21, 3.36 cfs on ~r. i ~d Z.~Z cfs on J~e 18. 

93 

Discharge, in  c u b i c  [ e e t  per s e c ~ d ,  w a t e r  y e a r  ~ c o ~ r  ~63 ¢o S e p t e m ~ r  196~ 

% "% 
~3 g5~g5~ 5~5~ 1212 1112 .if II ~! II II 6R ~2 2~ 32 I~I~ ~d227 7~8 I? I~ 

5 g 5 ~  5J 12 12 II 15 II 6 3  2~  I~ dlSO ~ 

6 65~ 5~ 12 12 11 15 II 73 5~ 1~ *d ~280 18 
7 S5~ ~] ~ *I~ 11 15 II 73 2~ I~ 20~ 25 
8 5~ 15 11' 12 11 14 I0 6~ 2~ IE 40 25 
9 5~ 14 11 I~ 11 14 ~A 6~ 2~ II d 60 ~98 

~0 5~ 15 12 I~ 11 14 7~ 6~ 2~ d2~ d40 LOIO 

11 • 5A 1~ 12 1~ 11 14 7~ ~5 2~ dl~ A02 L960 

~/~ : ~I] ~a~ ~a ~'~ ~d .~,~" s~ s~ ~s~ ~ s~ ~ ~ ~ 
I ~  5AI I I  1 2  12  12  1A 5 ~  5A 2 ~  I ?  d 3 0 2  5 5 5  
15 5~ 11 12 12 12 : 12 6A 5A 2J 73 * d ~  ~580 

16 5A II 12 11 12 11 6~ 5A 23 7~ L270 266 
17 5~ " 11 12 ~ ~ II 5~ 5A 2~ 2D 515 56 

,.,, .%,/ 
21 5~ 14 12 12 ~2 11 5~  5A 23  *d55 52 " 7 5  
22 5~ ~ 12 12 12 II 5~ 5A 2~ d25 4~ 64 
Z3 ~ 15 I~ 12 12 11 *~ 5~ 2~ d246 ~1 B8 
2~ 5~ 15 11~ 11 12 11 5R 5~ 2~ *d~ 25 L120 
~5 5~ 12 11! 11 12 12 53 4~ 2~ d84~ ~ 155 

26 5~ -11 II II~ 12 12 6~ 43 IR d102 d967 106 
27 5~ II II II~ 12 12 6~ 5R I~ ~d52 86 69 
28 5~ 11 11 II 11 12 6~ ~ __1~ 14 A4 ~a 
29 5~ 11 12 11 11 12 -6~ 3~ ID 11 66 57 
30 -5~ 11 12 II -- - II 6~ ~6 I~ d546 66 32 
31 ~ 5A ~ ...... 12 11 ...... II ...... 5~ ....... dTO0 40 ........ 

Total 166.8 3~.I 3~ 365 33k 3~ 230.~ ~.i 76.Z 3,~.5 15,9~ ~.291 
Mean 5.3~ 10.8 U.7 ~.5 ~,5 12,6 7.~ 5.~ Z.5~ ii~ 513 3~3 
Ac-ft 331 ~3 ~2 72~ 662 77h ~57 ~5 151 7,~30 31,5~ 20,h13 
~ ,,. 

Ac-~ ~3,]~0 
Ac-£¢ ~,010 

Calendar year 1963: Max 2,500 
Water year 1963-6~: Max M,OSO 

Min 1.6 Mean 59.8 
Min 0.5 Maa, 86.8 

Peak all,charge ( ~ e ,  4 , ~  cf~ ~sed) w Discharge mensurement made on this day. 
t About. 
~ Field estimate made on this day. 
d Doubtful 6a~-hei~ht r~cor~o 
g Come, uteri  f ro  m once d a i l y  S ~ ' f  gs~e r e a d i n g s .  

E×. Rio. 101 



U~ITED STATES DEpARtMENT OF THE |~T£RIOR • GEOLOGICAL gURYE¥ • AR|.~IA DISTRKCT ~ j 1 5 / ~  ( 

gTAT~(~ WJI,I|ER 0~73&00 S.,l~l PEDRO RWER ~EAR ~]N~ELklAN. AZ. Si"REAH 59uacE AGENCY I ~  
~kTJTLIOE 32.~6~,~ L(~IGITLIDE 1 1 0 ~ $  DILA[NAGE ARE& 4430.00 DATUfl STATE o~ ¢(X~ITY 021 

O I ~ R G [ ,  OJ~iC FE~ ~R ~COMD, ~TER ~ ~ B | R  19~ TO ~ R  19~ 
~ | L Y  NEAN ~LUE$ 

AY OCT ~OV DEC dAN FEE NAR APR NAY JUM JUL NUG 

1 25" 12 17 24 21 17 1% 11 2,6 1.8 6,0 
"2 22 11 20 25 21 16 11 9.4 2,6 1.B 1~ 

3 21 1Z 26 25 19 14 11 8.0 2,6 1.8 &oS 
4 20 13 31 25 17 1~ 14 6.5 2,6 1.O 5.5 
5 l r  13 25 25 19 16 18 6.0 2,6 1,8 S.Q 

6 17 13 23 25 21 13 12 5.0 2.8 1.8 . ~.0 
7 15 1] 20 25 542 12 10 5.0 2,4 1.6 3,5 
~ 15 14 18 130 150 12 9:4 S.O 2.6 | .4  2.B 
9 14 1~ 19 40 52 11 8.7 5.0 2.8 1.4 44 

10 I~ 14 19 3~ 116 9.4 10 5,0 2.0 1,2 26 

11 12 14 20 Z5 1~0 lZ 58 5,0 3.0 2.0 7.0 
12 9.4 13 20 25 14 ~.~ 30 5.0 ] . 0  1.8 { .0  
13 8.0 13 21 25 63 22 2~ 5.0 2.6 1,4 3,0 
14 7.5 ~4 21 ~6 46 17 20 5.0 2.~ 1,2 69 
1S 7.~ 1~ 2~ 26 42 16 18 S,O 2.4 1.~ 35 

16 8.7 14 2~ 24 36 15 IA 4,5 Z.4 ~9 ~0 
17 196 1~ 23 21 3Z, 19 14 4.0 2,6 ~7 ~? 
18 147 I~ 30 20 31 19 14 3.5 2.6 15 23 
19 69 I~ 30 21 ~5 16 14 3.0 ~,6 3~ 24 
20 36 1& 25 2~ 23 15 1A 3.5 2.6 2? 8 .7  

21 ~ 15 25 117 21 15 I& 3.5 2.6 9.¢ 6 .0  
22 Z$ 15 25 68 20 15 1~ ~.O 2.6 5.9 5.5 
~.3 20 15 24 30 20 15 13 3.0 2.8 14 ~.0 
24 ~6 16 2~ 28 ~0 14 12 2,S 3.0 S8 12 
25 lS 16 24 ~6, EO 14 13 Z.6 ~.8 7.0 t l  

26 15 16 2/, ?.6 19 14 |~ 2.6 2.6 18 $,0 
Z't 15 16 24 30 19 14 12 ~.6 2.2 1~8 ~.5 
28 lS 16 24. ~Q ~O 13 12 ~,6 2.0 ~ 2,8 
~1' 15 ~7 24 26 - - -  12 12 2.6 .2.0 201 2.~ 
30 1] "17 24 25 - - -  11 12 2.6 1.8 60 2 .6  
31 13 - - -  24 2& --- '  12 - - -  2-& - - -  ' 23 . 6 . 9  

TOTAL B ~ . I  &26 718 1019 1673 &58.4 460.1 139.9 Tr.O 717.& 40"~J.7 
FF._AM 28.0 1~.2 2~.2 32.~ 59.~ 14,8 15.3 4.51 2.57 23.1 13.0 
W~ 196 17 31 130 542 26 ~& 11 3,0 201 69 
s ~  ~.5 ~1 1~ 20 17 '  9.4 8.7 2.~ 1.8 1,Z 2,4 
kC-FT 1720 ~5 1420 ~020 3320 909 913 27? t53 14~  ~ t  

~JIL YR 1964 TOTAL 3343Q.~;/ RENT 91,3 flAX ~ 0  HIN .$0 AC'fT 66~10 
~I'R YR 1965 TOTAL 8194.1 H|Afl 22.4 I ~  61& H|H 1,2 AC'FT 16250 
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1 
2 
3 

5 

6 2.4 
r 2.4 
8 2.4 
9 2.4 

10 2.& 

11 2.4 
12 2,& 
13 ~.4 
~4 2o& 
15 Z.k 

16 ~.4 
17 2.4 
18 2,& 
19 2,4 
~0 Z.4 

21 2 . l  
22 2 ~  
~ 2.2 
~ 2.Z 
25 2.2 

2~ Z,2 
2~ 2.2 
ZS 2,2 
29 2,2 
36 2.2 
31 2.2 

T~AL 7&,2 
NEAN 2,39 
I~X ~o~ 
HIU 2.~ 
AC'FT 1 ~  

~ L  YR I';V~ 

UNXTEO ~TATES DEP&RTREH1 OF THE iNTERIOR • GEOI.(~ZC~E S)JRVE¥ - AR|ZOt~, O|$TRTCT 

STATIO~ NUHBER Oq4?'3~OO SAN PEDRO RZ~9 HEAR ~iNKELMAN, AZ. S T ~  $ ~ E  ~ N ~ Y  US~ 
LAT]T~E ~ 5  ~ONGIT~E 110~455 D~ENA~ ~EA ~430.00 O~T~ STATE ~ ~ N ~ Y  021 

015C~6E,  ~B[C FEET PEA ~ D ,  ~TE~ YEAR O C T ~  ~ 5  TO S~TE~ER 1 ~  
OAILY ME~ VALES 

~T  Nov 9EC JAN FEB ~R A~R ~ Y  JUM J ~  ~ S ~  

Z,5 2.2 ~,O . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2,B 2.2 7.0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.6 2.2 6.S . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.6 Z.2 6.0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.6 2,2 5.5 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~.~  -~.~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 . ~  5 . 5  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~,¢ s.~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~.~ ~,S . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~.~ ~ l S O  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Z, k 2 S ~ O  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Z , ~  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Z,~ ~0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ .~  1~ . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  
2 . b  600 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~.~ ~ 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.~ ~ 2 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.~ 1 ~ 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~.8 5~0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.0 1~0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3.5 ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . ~  ~ 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.5 1 0 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 ,0 ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5.0 1 ~ 0 0  . . . . . . . . . . . . . . . . . . . . . .  ~ . . . .  

Z6 4 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6.0 2 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6,5 1 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ 0  5 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . 5  3 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
• • - 1 3 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1ZI.3 ~ 1 ~ . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
; .0~  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Z~ I O Q O O  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.2 ~.S . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24t ~ 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T~AL ~ 5 . 5  ~AM 1 ~  ~ 1 ~  N]N ~.2 A ¢ - ~  ? ~  

02/15t95 
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314 GILA BIVF.R BASIN 

09473500. ~ ~ RIVER AT WINIC:I24A~, ARIZ. 

~JCATION..-oLat 32°58'3~ ', long 110~4~'Ii ", ~n SEhSW~ sec.Z4, T.5 S., R.IS E., P~nal County, on r~ght b ~  0.? m~ C~.I ~ )  s ~ h  o~ 
~ ' ~ e ~ ,  ~ 1.0 m~ (l.b ~)  upslre~ ~rom ~ u ~ .  

D~I~ ~.-'4,471mi ~ []I,580 ~);of ~i~ 696 ~ (1,803 ~) is in ~xi~. 

PERIOD OF ~C~.--~y to ~ 1890 (~n~Iy d is~a~ge only), J ~  1966 ¢o cu~en¢ year. 

~GE.--Water-stage recorder. ~ti~ude of ga~e is 1,925 ft (587 m), fr~ to~g~ph~ ~p. ~r. 8 to ~g. 31, 1890, n6nrecording gage 
a~ s~te a~ut 1,000 ft {300 m) upstre~ at different dat~. J~. I, 1966, to ~t. ~0, 1968, ws~er-stage recorder a% presen~ site 
at d a t ~  0 ,27  ft (0.082 m) lower. ~ 

c,o., 

(5.~ ~}  ups¢~e~; no ~ow a¢ ¢~es ea~ yea~, 

,% 
~ , - - ~ o ~  f a i r .  ~ v e ~ s [ o ~  a ~ e  s t a t ~ ,  ~ s t l y  by p ~ g  £ ~  g ~ o ~  waCe~, ~o~ ~ c ~ 1  ~ ~ d ~ t ~ a l  use, ~ d  £or 

i~ [ga¢~on o£ a~u¢ 12,700 ac~s  (51.4 ~ ) .  ~ c o ~  o£ water ~ ¢ u ~ s  ~ s ~ - s ~ t  l o a ~  £o~ ~ e  c u ~ ¢  ~¢eT  
year ar~ ~ b l ~ s h ~  on £o110~ng ~ges .  

DI$CHA~GE. IN CUBIC 
MEAN VALUES 

FEET PER SECONO, WATE~ YEAR OCTOBER 1975 TO SEPTENBER |~76 

DAY OCT NCV DEC JAN FEB HAR APR NAY JUN JUL AUG 5EP 
¢ 

1 0 0 2 . *  3 . 9  1 .9  1 .9  0 0 19 23 1 .0  
2 .90 U 2 .7  3 . 9  2 .~  1 .5  0 0 10 8 .7  .30  
3 .~0 0 2 .~  3 . 9  2 .7  1 .7  0 0 1 .0  *o$  .10  

~ 00 0 0 1.g 1"9 2°72.9 22.'97 2.22.2 00 00 0 .50 1.40"5 29 " * 0  

6 0 o 1 .9  2 . ~  1 .9  1 .9  0 0 0 .~0 *05  
T 0 0 1 .9  2 . *  1 .7  1 .9  0 0 0 °30 *84  

89 00 ~ 1.21"5 2.72°~ 1.71"7 1.51"7 00 00 00 00 ~91. 0 

10 0 0 1.0 2 . ~  1 .5  1 .2  0 0 0 2 .1  .~0 

11 0 0 .TO 2 . ~  1.7  1.0  O 0 0 77 .30 
12 0 0 .40 2 . 4  1 .7  1 .0  0 0 0 30 0 
13 0 0 .70 2o~ 1o9 1.0  0 0 50 3 ,0  0 
1~ 0 0 1.0 2 . 2  1 .7  .70 0 0 .2 .9  2 .0  0 
15 ~ 0 1 .2  1 .9  1 .7  .~0 0 0 o~0 °50 0 

1~ 0 0 1 .5  2°2  1 .7  .~0 .70 0 .~0  2 .9  0 
17 0 0 1 .5  2 . 2  1 .7  .30 11 0 .10  6 . 4  0 
IR 0 0 1 .7  2°2  1 .7  .10  2 .0  0 110 2 . *  0 
l g  0 ~ 1 .5  2 .4  1 .9  .20  .60 7 . 0  102 1 .0  0 
20 0 U 1 .7  2 . 2  1 .7  .20 °30 0 36 4 . 6  0 

21 0 0 2 .9  2 . 2  1~7 °20 o10 0 )0 o10 0 
22 0 0 3 . 4  2 , 2  1 .7  .10 o10 0 96 * . ~  O 
23 0 0 3 . *  2 . 4  1 .7  0 .10 0 674 4~2 .50 
2*  0 o ~ .4  2°7  1 .7  0 .10 0 ~50 38 62 
25 0 0 4 .~  2 , ~  1 .7  .10 °10 0 615 1~ 50 

26 0 0 3 .9  ~o4 l o t  0 , 1 0  0 117 f i~4 36 
27 0 0 ~ . *  2 . 2  1o7 0 .10 0 68 33 8 . 7  
~8 0 0 * . ~  2°2  1 .7  0 0 0 1550 * 2  ~o~ 
29 0 3 .1  3 .~  1o9 1 .7  0 0 0 682 33 1 .2  
30 0 3 .4  2 .9  2 . 2  - - -  0 0 0 807 10 .40 
31 0 - - -  3°~ 1 .9  - - -  0 - - -  0 - - -  119 5°0 - ' "  

TOTAL | . 0 0  6 .5  71ob0 7 6 . 8  5 3 . 8  23 .~0  15 .30  7 . 0  0 5 5 2 0 . 1 0  7 9 9 . 0 0  1153 .70  
~EAN .032 .22 2 .31  2 . 4 6  1 . 8 6  .75  .51 . 23  0 176 2 5 . 8  3 8 . 5  

"~XMIN "900 3"~0 *'~.*0 13"9.9 1.52.9 2"20 110 7"00 00 15500 ~ * :  ~840 

• C-FT '2.0 13 ] * 2  152 107 ~ 30 14 0 10950 1580 22~0 

CAL YR 1975 TOTAL 4 3 3 4 . , 5  N~AN 11 .9  MAX 898 N|N 0 AC-FT 8600 
• TR YR 1976 TOTAL 77~8.20  M~AN 21 .1  MAX 1550 NIN 0 ~C-FT 15330 

P ~  D I S ~  ( ~ E ,  4,000 CFS).- -July 28 (1800) 4,300 c£s ~ .30  £ t ) .  

E ~ N ~  1 ~  

L~ 

~ 

PI 



~ i r ¢ 

K6mi 

f 1941 

f t o r  

~0, 

~6m~ 
in 

SEP 

t . ]  
?.6 
4.0 
3.8 

3] 
~.0 
a.O 
; . 0  

t 3 ]  

?0 
10 
S.o 
~.0 
S.O 

S°O 
S.O 
S.o 
5.0 
$,~ 

S.o 
4.? 
S.a 
3.T 
2 . t  

~.~ 
3 . 8  
~oI  
~o~ 
~ .1  
~ . .  

35~.8 
11 .q  

13]  
t . ~  
?~6 

GILA RIVER BASIN 

0947~$00 SAN PEDRO RIVER A~ ~IN~LMAN, AZ 
~Nat ional s t ream- quality accounting network s ration) 

LOCATICN.--Lat ~2~Sg '~B'', long 110%6'11", in SE~'W% see.24, T.S S., R.I$ E., Pinal County, Hydrologic Unit IS050203, on right b~nk 
0.7 ~i (I.i km) south of ~inkelman, and 1.0 mi (1.6 km) upstream from mouth. 

DRAI~MEE AREA.o-4,471 mi ~ (11,$80 ~m2); o£ ~¢b~ch 696 ~ti ~ Ci,803 }~2) is in b~xico. 

WATER-DISC-IARGE RECORDS 

pERIOD OF RECORD.--May to August 18~0 (monthly discharge only), January 1966 to current year. 

GAGE.--Nater-s~age recorder. Altitude of gage is 1,9Z$ ~t ($87 m}, ~rom topographic map. Apr. 8 to Au~. 31, 1890, nonrecording gage 
at site about 1,000 ft {~00 m) ~ps~-eam at different datum. Jan. i, 1966, to Sept. 30, 1968, water-stage recorder at present site 
at datam 0. Z7 f~ (@.082 m) lower. 

pJ94ARKS.--Records go~d except those June I to July 28, which are poor. Diversions above station, mostly by pumping from ground 
water, for mmicip@l and industrial use, and fer irrig~=ion of abou~ 13,300 acres (53.8 km ~) in 1974, excluding an unknown amount 
i~ M~x£co. 

A~EIED.gID~/sCs~3~3:~011acy:~}~/~.~.~29~I~/(y~.Ii.093 m2/s), Z7,970 an,e-~t/yr {34.Shm'/yv);med~ano, yearlymeand$.scharges, 32 ~t' /s 

o ar,sonl$,OOO l o, (gagefe r V 
3.5 m.i. (5.6 km~ upstream; no £1ow at times each year. 

measurement o~ peak ~low. 

~ FOR CURI~.NT YEAR.--Ymx~ discharge, 4,900 ~t~/s {139 m;/s) Sept. 11, gage height, 9.$0 Et (2.896 m), base dlscharge, 
~,000 ~t}/s (110 m~/s); no ~lov for many days. 

0~$CHkRGE, IN CUBIC FEET PER SECON0, WATE~ YEAH oCTObER 1916 TU $~PTEMBER 1q77 
ME~N V~LUE$ 

OAY OCT NOV DEC I~N FEB ~ R  ~#~ ~ ¥  JUN 3UL ~UG ~EP 

1 -~9 ,00  .~0 8 ,1  3 . a  .00 .00 .00 .00  .0O 3~3 .o0 
2 , a 0  .00  .~0 g . l  2 . 0  .00 .00 .00  ,00  ,u0 ]o0 .o0 
3 . a0  .0o  .30 .50  t . ?  .o0 .o0 .oo  . o 0  .0o Io~ tb 
a ,~0 .00  . a 0  1 .0  1 . ]  ,00 .00 .00  .00  .o0 ~0 16 
S . tO .00  .~0 g . 7  1.~ .00 .00 .o~ . 0 0  .0n go ~ . ~  

~ .00 .00  .30 .50  t . ~  .00  .00 .o0  .00  .~0 t0 ~ 
T .00 .00  .~0 . ; 0  1 . 2  .00  .00 .00 .00  . 0 0  ~ .0  80 
8 ,00  .00  .30  .~0 1 .0  .00 .00 .00  .00  .0O 3 .0  iS 
g .00  .00  . ] 0  1 .5  1 .0  .00  .00 .00 .00  .00 Ibo o .q  

| 0  ,00  .00  .30  | . g  .70  .00  .00  ,00 ,00  .00 1 ~ 7  ~5o 

|1 ,00  .00 . ] 0  .10  .50  .80  .00 ,00  .00  .00 1]~ 11~0 
1~ .00  .O0 . ] 0  .~0 .40  .00  .00 .00  .00  .o0 ~07 ~o 
[3 .00  .O0 .~0 .~0 .S0 .00  .00 .00 .00  I~0 1 ~  1.9 
| a  .~0 .O0 . ] 0  .~0 .~O .00  .00  .00 . 0 0  30 t73 ~.O 
|~  .00 o00 ,~0 , ~ 0 .  .40 .00 o00 ,00 .00 ~ lb~ ,~0 

~6 .00  .00 .30  .q0  .40  .00  .00  .00  .00  ~0 ~ 7  1.~ 
l?  .00  o00 .40  .~0 .~0  .00  .00  .00  .00  Ib a3~ | . ~  
18 ,00  .00 .~0  .~0 . a 0  .00  .00  .00  .00  | 0 0  tOO .70 
| 9  .00  .00 .~0 .40  .~0  .00  ,00 .00  .o0  20 7~ .~0 
~0 .00  ,00  .30  .~0 .~0  .00  .00 .00  .00  S .0  t ~  .~0 

~! .O0 .00  .30  .40  .40  .00  .00 .00  . 0 0  3 ,0  ~5 .~o 
~ ,00  .08  . a ~  1 .0  .30  .00  ,0O .00  . 0 0  l .U  82 .~0 
]3  .0@ .00  .~O 3 ]  .~0 .00  .00 .00  . 0 0  "100 | | ~  .gO 
]4  5 .1  .00  .50  S .~  . ] 8  .00  .00  .00  . 0 0  ~0 ~88 . go  
]S  ,00  .00  .50  E.2  .20  .00  .00  .00  . 0 0  60 1~0 ,uo 

26 .00  .00  .S0 [ . 9  .30  ,00  .00 .00  . 0 0  80 ~0 ,00 
27 .00  .00  .S0 1 . 2  .30  . 0 0  .00 .00  . 0 0  30 | 0  .0o 
28 .00 . ! 0  .40 | . ~  .20 .00 .00 .00 .00 t& S.O q6 
E9 .00 .10 .40 | . 0  - - -  .00 .00 .00 .00 ]4  2.0 ~ 

3031 ,00, 00 o . . .  10 .S0.40 11.~.0 ...--- + .00.00 ....00 .00.00 . . . .  00 E117 .00.00 5.0... 

TOTAL ~ .70  .30  10~60 7 2 . 6 0  ~ l , ~ 0  .00  .00  .00  .00  ? ~ 0 . 0 0  ~0~4 ,00  180~.60 
NEAN o]2 o0|0 , ] 4  2 . 3 1  , 76  .OOO .000 .000 .000 23 ,q  |~9  60,~  
~AX 5.1 . lO .SO 33 3.4 .00 .00 .00 .00 ~ |SO So? l tg~  
~IN .00  .00  . ] 0  .40  .~0  .O0 .00 .00  .00  .00  .0O .00 
AC-FT 13 .6 ~1 144 42 .00 .00 .00 .00 |470 ~ 6 0  ]~80 

CAL YR 1976 TOTAL 7666.70 HEAN ] 0 . 9  NAX 1550 ~IN .00 AC-FT 15210 
~TR YR 1977 ~OTAL 6670,20 ~|AH 18.~ ~&X | | 8 0  HIN .00 AC-FT I ]210 
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, ¢ 

G|IaL RIV~ B)~IH 

~9473500 ~.~ PF.9~O.RIYT~ AT ~ ,  ~ 
( ~ c i o n s L  s c r e ~ - q ~ l i c y  ~ C ~ t ~ l  n e t ~ r k  s ta t iC )  

~ T I ~ . . - ~ c  ~2'58'38", lon~ 1 1 0 ' 4 6 ' 1 1 " ,  ~ S E ~  s ~ . 2 4 ,  T.S ~ . ,  ~ 1 5  E., p ~ l  ~ c y ,  ~ d ~ o l o l i c  ~ i ~  ~50S0Z~, on r i@.c b ~  
~.7 ~ (1 .1  ~ )  s ~  o~ ~ e ~ %  ~ 1.~ ~ (1.~ ~ )  ~ s c ~  ~ r ~  ~ .  

~ P ~ I ~  . ~ . - ~ , ~ 7 1  : i :  (11,~60 ~ } ;  o~ ~ich 695 mi z (1,~O3 ~ : }  i s  ~ ~xzco.  

WA~A- ~ I ~  ~ 

~E~TOD OF ~ , ~ Y  ~o ~ f ~ s ~ 1 8 9 0  (~ ,=~Y d isc~ : le  ~ l y ) ,  J ~  1966 ~o ~ e ~ =  year. 

~.~-Wacsr-sta~e" r~o:~nr. ~ i ~ e  o~ 8a~e i~ L,925 f~ (587 m), ~ ~ h i c  map. ~ .  8 ~o ~g ,  31, 1890, n ~ o r ~  i ~s~e 
ac :X~e a~uc k,000 fC (~O0 :,) u p s ~ e ~  am d i f f e r e n t  ~ .  J ~ .  l ,  ~966, co Sept .  30, 1968, ~ c e r - s c a g e  r ~ o ~ d c r  t~ p ~ e s ~ c  s i t e  
ac d a ~  O.Z7 fc (0.082 n) lO~T, 

= 

.-- - -  - + + - . . - . -  +u+o ++.,  + + -  o, + + +  + + + = + . , .  ++ +++/, 

~ ~ P[~[OO O~ ~ . - - ~  d i ~ r l e ,  16,000 f o a l s  ~S3 m+/s) ~ c .  10, 1977, ~ i e  h e i i h t ,  14 .0  fc  C4.Z57 m); m Elc.+ 
zc c ~ s  e a ~  y e a r ,  

meauur~ent ~ pe&k ='1,my. 

£~'F~.~=~ ~O~ ~ 9 ~  Y~,-* t~xJw.= disc~rge (5 zn~ l~,sk ~.isc~r~es ~lmve b~e o+ 4,000 f~; /s CllO : ; / s ) :  

~ace TL.ne ( ~ j s ~ P ~ / S )  C,l~e(+~ ] hei~t(m ) 

Cct. 10 1800 "!~,00~ AS3 L4.0 ~.2~7 
H~r, $ ILO0 ~,~70 245 12.~g 3.6S5 

~ ~.o~ fo r  m=.~y days. 

~A~ uCT 

1 .~0  
7 ,~g 
3 .05  
c ,0~  
~ ,3u 

~ 38] 
? 313 
+ a | q  
q + o ~  

lO ~qeO 

LI $000 
I~ ~§l 
1~ ~O0 
~ ~ 0  
IS tOO 

IK 50 
|~ J0 
|q ~O 
1 e 15 
~0 I0  

~I m.O 
+P ~ , 0  
55 q,O 
+~ 8,0 
~S 8 , 0  

~5 4 .O 
~; 2,0 
5+ ~,0 
2+ 8,0 
~0 &.O 
+1 +,0 

UI3C~*~G~+ ~ CUBIC 

m~v UfC 

a.0 ~.O 
~ . 3  ~,w 
S.O ~.U 
9,0 +.+ 
8 , 0  ~.+ 

+0 c ,O  2 , 0  
14 c ,O  + ,0  
10 +.~ 5 , 0  

q , o  ~,O ~ .0  
~ . 0  + ,~  ~.~ 

7 .O +,O 5 . 0  
k . 3  5.+ 2.0 

• + . 0  .5 ,+  ;~0  
~ , 0  ~ . u  50 
~ , 0  ~.3 • 2~0 

3 , 0  d ,O S¢O 
3 , 0  4 , 0  300 
3 . 0  + . 0  tO0 
2 . 0  ~,U b9 
~ . 0  ~o0 JO 

2.0 4 , 0  ZO 
5 . 0  5,0 L5 
2.0 5 , 0  ~0 
2.0 5.u ~0 
~ .0  +.O IO 

~ ,0  ~.~ lO 
5 , 0  5 , 0  ZO 
+.0 ~,~ 10 
5,0 + , 0  10 
2 , 0  5 , 3  lO 
* - -  5,U 15 

T~TA~ ~ 7 5 0 0 . 0 ~  | ] 0 , 0  5~.@ 13&l.O 
u ~ I h  55b ~.k7 5.0+ a6,1 
uiX q q l o  JO 5 , 0  5+0 
" l m  .OQ 2 . 0  ~ ,0  5 , 0  
~C-+I J a i l +  337 1~3 0150 

CA~ml e +~?~ |~qlTq? 8 TOtl~TOTlt 3015458au6@31oS+ ~ d  

~OT'£.--+~o ;age-hetlhC :eco+A C(~. 10 ~0 P'~b. 24. 

F(~T P~R $(C~Oe NST~q ¥£A~ OCTOBER ~q?7 TU ~PT(Mo~N ~qlJ 
~ N  V~LU~|  

JAN FEO ¼AR iPR ~AY JUN JUL AUG 

~.O 20 ~ 0  t3 3,~ ,Ou .~O i?~ 
~.0 ~ ~S~O ~ q.~ .0Q .~0 ~ b  
5.0 ~ aa~o 11 3.4 .04 .gO ~1 
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