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Hassayampa River 

The proposed siphon crossing i s  located approximately 22 miles 

south o f  Wickenburg, Arizona. Previous studies on the  siphon 

were made w i th  the loca t ion  approximately two miles' upstream 

from present locat ion.  

The design 100-year f lood  f o r  Hassayampa River Siphon has a peak 

discharge o f  50,700 cubic f ee t  per second. 

P r i o r  Study 

A p r i o r  study prepared by the  Phoenix Development Of f i ce  i n  1966, 

and approved by the Chief Engineer's Off ice, recormended a 100-year 

design value o f  68,000 cubic f e e t  per second be used i n  making 

scour estimates a t  the Hassayampa River siphon location. This 

study was f o r  852 square mi les o f  drainage area and was based on 

100-year-frequency r a i n f a l l  and s m a t i o n  graph procedures, as 

derived by the  Corps of Engineers f o r  Streams i n  Arizona and southern 

Ca l i f o rn ia  and presented i n  t h e i r  repor t  on f l ood  cont ro l  f o r  

Phoenix, Arizona and v i c i n i t y  dated January 15, 1964. 

Drainage Basin 

Total  drainage area above the proposed Hassayampa River Siphon 

crossing i s  about 880 square miles. The elongated basin i s  

bounded t o  the east and nor th  by the Bradshaw Mountains. The 

west boundary i s  determined by the  Weaver and Date Creek mountain 

ranges, and by the drainage boundaries o f  Centennial; and Jackrabbit Washes. 



The upper t h i r d  o f  the basin consists o f  mountains w i t h  heavy 

fo res t  cover and contriJutes most o f  the runoff .  A l l u v i a l  h i l l s  . 
make up  the cent ra l  t h i r d  and the southern t h i r d  i s  t yp i ca l  desert 

t e r ra in .  L i t t l e  streamflow occurs except during and imnediately 

fo l lowing rains. 

The Hassayampa River heads i n  the  Bradshaw Mountains a t  an elevat ion 

o f  about 7600 fee t  and ranges down t o  about 1380 f e e t  a t  the 

siphon location. The mean slope o f  the  r i v e r  channel i s  53.5 f ee t  

per mi le.  The cent ro id  o f  the drainage area i s  about 42 stream 

miles above the  siphon crossing. 

Past Floods 

No records e x i s t  f o r  f loods a t  the proposed siphon crossing, b u t  

streamflow records co l lec ted  by the U.S. Geological Survey a t  two 

s i t e s  aboveand one s i t e  below the  siphon do give an ind ica t ion  

o f  the magnitude o f  past floods. 

In the p r i o r  study prepared by the Phoenix Development Office 

i n  1966, a study was also made f o r  the 100-year frequency discharge 1 
a t  the Hassayampa River Siphon Crossing. A Hazen frequency was 

determined a t  the Box Canyon gaging s ta t ion,  w i t h  20 years o f  

record. A peak discharge o f  44980 cubic f e e t  per second was 

obtained, resu l ts  are included on p la te  1. Since the gage 

measured about one-half the  drainage area, a mean peak discharge 

which was selected from a mean peak discharge vs. drainage 



area curve derived fo r  streams o f  t h i s  type and frequency 

d i s t r i b u t i o n  character is t ics  o f  the Box Canyon gage were appl ied 

t o  the Hassayampa River siphon crossing. I n  doing so, the 

discharge f low a t  the siphon crossing was increased t o  55,440 

cubic f ee t  per second. However, ind icat ions from the downstream 

gage show t h a t  the large intervening drainage area, where runof f  

i s  mostly from desert areas and miles o f  san4y channel between 

locat ions p roh ib i ted  the d i r e c t  t ransfer  o f  discharges from the 

Box Canyon gage t o  the siphon crossing. Conversely, many o f  

the peaks t o  be expected a t  the siphon crossing can o r ig ina te  

below the Box Canyon gaging s ta t ion.  

The present study applies a Log-Pearson frequency w i th  30 years 

o f  record a t  the Box Canyon gage s ta t ion.  Results o f  t h i s  area 

are shown on p l a t e  1. The addi t ional  years increased the magnitude 

o f  the 100-year frequency a t  t h i s  locat ion.  This was due mainly 

from a major storm which occurred i n  1970 w i t h  a peak discharge 

more than double the previous peak. A p l o t  o f  values determined 

by the Corps o f  Engineers f o r  Floodplain - Information i n  the 

Wickenburg area f o r  years ending w i th  the la rge  f l o o d  ind icated 

even a higher peak value. This i s  due t o  the absence o f  low peak 

values which have occurred since then. Hundred-year frequencies 

were a lso determined a t  the Morristown gage w i t h  17 years o f  record 

(p la te  3) and a lso  a t  the Ar l ing ton  gage w i t h  11 years o f  record. 



A p l o t  o f  discharge, i n  cubic f e e t  per second per square mi les 

vs. discharge area (p la te  Z ) ,  resu l ted i n  a peak f low a t  the siphon 

crossing o f  37,400 cubic f ee t  per second. The re la t ionsh ip  occur- 

r i n g  between Morristown and Ar l ing ton  gaging s ta t ions was omitted 

s ince flows a t  the Ar l ington loca t ion  are inf luenced by the la rge  

intervening area, espec ia l ly  discharges by Jackrabbit Wash. 

A l eas t  square f i t . f o r  f lood  events occurr ing on the same date 

was appl ied a t  Box Canyon and Morristown gages t o  compute discharges 

f o r  missing years a t  the Morristown gage. The frequency curve 

shown on p l a t e  3 was obtained a t  the Morristown gage w i th  37 years 

o f  record. The peak discharge was less than obtained w i th  actual 

gage readings and was therefore omitted. The 100-year discharge 

o f  54000 cubic f e e t  per second was used as an estimate of flow 

a t  the Morristown gage. 

Since the  siphon crossing i s  i n  close proximity t o  the Morristown 

gage, the re la t ionsh ip  t ha t  the f low a t  the siphon crossing i s  

approximately equal t o  ~ D . A .  a t  the Morristown gage/D.A. a t  

the  siphon crossinglx discharge a t  the Morristown gage, y ie lded  

a peak discharge o f  50,643 cubic f ee t  per second. 
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~ L t + P M k V t R - N W R ~ ~ - N M U 1 \ t + A ~ ~ b G ~  
D A  n 417 SQ M I  PERIOD 1938 AND 1Yrb-1974 

---. 

YEAR DISCHARGE DlSChAHGE PLOTTING 
b r a *  t-1TfaN 

7963-150 3.3325385 61.661 
1457 19RO 3.2966652 65.00U 

1 9 f i l 7 7 4 1 1 3 2 4 0 5 5 9 2  6Ki 3 33 
1946 1710 3.23CYY61 71.667 
lY>C 15YU 3 . Z V T 3 9 7 1 S O F O  
1902 1510 3.17dY769 78.333 

1 4 6 4 1 Z 3 0  .~.089905-I.be7 

-- 1956 I210 3.OdC7d54 85.000 
1961' 7 1 5 1 )  J ; 0 5 0 6 9 7 t l - - 8 6 . 3 3 3  
1953 865 L.93701bl 91.bb7 
IYIC . 8UO L.Ym'QgU(r Y5.OUU 
1971 556 2.7450748 98.333 



- A S S X T A M P P W  f V E R N E X R  BOX-UKW 5rTk-ANNUAL V€II(J-- Pan€-2- 
OA = 4 1 7  S o  M I  P t R I O O  1938 A N 0  1 9 4 6 - 1 9 7 4  - - - - - -- - - - - - -- - - - - . 

1 
N U M a E d  O F  FCOOO P E P 6 S ( U B S € H V I T I O N S 1  = 30 

A R I T H M E T I C  MEAN r 
-. -- - 6575.367 -- 

NUMbER O F  O B S t R V A T I O N S  E O U P L  TO ZERO I - - -- 0 

NUCaEH O F  O B S E R V A T I O N S  USED ( S T A T I S T I C S )  I 3 0  

MEAN O F  L O G A U I T H M S  s -- 3 . 5 3 5 4 7 4 9  - - 
G E O M F T e I C  MEAN i - - . - - - - - - -- 3 4 3 1 . 4 2 n  - 
STA&OAUU OEVIATION OF L O ~ A ~ I T ~ H S  = - 4 6 1 5 7 8 9  

C O E F F I C I E N T  OF SKEWNESS l L O G 1 0 )  = -- a 6378 

S K f  V S E L E C T E D  COMPUTED O l S C h A R G E S  
F n C T U R S E C U R i l E N C t - - - -  

-- 
I N T F H V A L  
P€!?Cml I ( L U G  101 I C F 5 1  
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D 1  s 774 59 M I  P E I ~ I O O  1939-1947 AN0 1967-1974 - .- 
YEAR DISCHARGE DISCH4HGE PLOTTING ---. 

~r r r  H+l u r r v 5 W i  0ht 

1540 160 2.20412UO 91.176 
1 V * L  I U U  L.UUUOVOU vr.u>y 
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hlllM6ER OF OBSERVPTIONS EQUAL TO ZERO = - - 0 

NUNLIEU OF OBStRVATIONS USED (STATISTICS) + 17 
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V R E C U R R E N C Y P  -. 
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---------S8000.000000-----47500~000000 - 
4630.000000 650.000000 

11200~000000 4800.000000 
- 5 5 6 0 . 0 0 0 0 0 ~ 1 6 0 0 ~  000000 

2300~000000  6000~000000  
OUEIGHT FACTOR - 1 - -. - - - - 
0 NO. OF PAHAHETERS = 2 NO. OF DATA POINTS = 8 

- .- 
i OBS Y COLC RESIDUAL RELATIVE ERF\OR 

650.000000 3205.361795 -2555.366795 -3.931334 
2000.00000&------ 752.669355 1247.330645- -623.465 

700.000000 -738.835845 1438.035845 2.055400 

EXPONENT I 
--0F-X- PkRAUETERS U A R I A N C E S ~ T D - E R R O R 5  - :  

0 -1401.727045 1644202.514143 1282.264604 
1 e828614 e003669 e060570 

-. ....... - 
COUARIANCES 

-41.570593 y =  . 828614 x - l~Ot.727045 
UARIC)NCE AND STD. ERROR OF Y ( I )  SUM R SO. 

9385245.882184 3063.534867 56311475.293105 
L A E A S T  SQUARES.-CONTINUED- 

0 NO. OF PARAnETERS - 3 NO. OF D*TA POINTS = 8 
-.....-..... .... 

Y OBS Y ChLC RESIDUAL RELeTIUE ERROR 
-650,000000 2372.114618 17??.114618--- 2.649407 
2000~000000  2016.115418 -16.115418 -,008058 

700.000000 1928.149418 -1229.149418 -1.754499 
-47500.000000 -52256.713418--4756.713410--.10014L 

650.000000 2231.945018 -1581.945018 -2.433762 
4800~000000  3777.997418 1022.002532 a212917 
-S600.000000----2372r114618 -772.11461--482572 
6000~000000  1994.704418 4005.275582 m667549 

---EXPONENT - . -- . . . - - 
OF X PARAWETERS VARIANCES STD. ERRORS 

0 1920.253418 4969007.429214 2229.127055 
-L - r 0 0 2 D Q  ' I M I 3 1 4 S e L 6 7  

3 
- 2 .000015 rOOOOOO .000Q07 
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FREQUENCY PERIOD 1938-1974 
- -- 

YEAR DISCHAHC.E DI>L~(AUGE IJL~TTIHG 
G!-tLOL - I U ) P ( 1 4 1 1  WN 



Y A 5 S b Y A M P A  UIUER-NEAR-#ORdISTOWN - OA =-774-SQ-L1-1- 2 
FdLOlIENCY PERIOD 1 9 3 8 - 1 9 7 4  

-- -- - -. .- - -- 
NUMBER OC FLOOD PEAXSlOHSCUV4TIONS) = 3 7 

AdITMMETIC MEAN 2 4256.324 
- ~ ~~ 

NUHBEI  OF OBSERVATIONS EQUAL TO ZEHU 6 .  
-- 

NUMBER OF OdSEHYPTIONS U S t U  I S T A T I S T I C S 1  = 3 1  

MEAN OF LOGAPITMCS = 3.3506564 
-. 

GEOMETRIC MEAN = 224r .107  

STANDAPO D E V I A T I O N  OF L O G I H I T ~ M S  = . 5 9 t 2 7 5 9  , 

C O k F F I C l E N T  OF SKEWNESSILOGlOI = -.3US1 

SKEW SELECTED COMPUTtO OISCHARGES AWUSTEO 
- F P C T O R S L h C I J R I 1 E N -  A E C W R t N G E  - - 

INTEUV4L I N T t H V A L  
-"@€RC.EN-Ob-I I ) - s L - I D C J i L & N T !  


