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ARIZONA STAT
f~~--.L.,t'--R---------"ii-:-----------------TEMPE, ARIZONA 85281

Mr. Adelmeyer
County Flood Control
3325 West Durango
Phoenix, Arizona 85009

Dear Mr. Adelmeyer:

In response to our telephone conversation this day, I am
enclosing the computer study of the Salt River channel excavation
and low flow channel encroachment. We trust this will aid you in
your study .

.--...,
ours very

~:a(r'-'-
~John R. Ellingson, Director

Physical Plant, Planning and Construction
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THE INFLUENCE OF CHANNEL EXCAVATIO AND
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by
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INTRODUCTION

Urban, industrial and agricultural areas that lie
south of the Salt River have been practically isolated
on a myriad of occasions from services found in the
City of Phoenix and Maricopa County by water flowing
in the river. This isolation is more than an inconve
nience; on the north side of the river are located:
hospitals with specialized equipment, industrial and
commercial businesses of employment, entertainment,
schools, and so forth. Prior to 1974, three bridges
spanned the Salt River: at Tempe, at Central Avenue,
and the Interstate bridge. In 1965, the Central
Avenue and Interstate bridges were damaged and all
transportation over the river was directed through the
City of Tempe and to the Tempe bridge. Lines of traf
fic two and three miles long were not uncommon. The
Maricopa County Highway Department, in 1974, construct
ed a bridge over the Salt River at Hayden Road and
started construction of a bridge at Scottsdale Road.
These bridges are designed to pass a flow of 35,000
cubic feet/second.

The location of the Scottsdale Road bridge has required
the excavation of a 600-ft channel under the bridge.
The channel extends from approximately 1000 feet east
of Scottsdale Road to the Tempe bridges. The location
of this bridge lies in approximately the center of the
historic Salt River flood plain, and is in alignment

. with the Corps of Engineers proposed flood control
channel for Tempe. Society has traditionally been
attracted to the lands that border streams. In addi
tion to irrigation, industry and urban developments,
and commerce now occupy the Salt River flood plain.
Arizona State University, growing from a teachers
college in the last century to a major educational

institution of over 30,000 students, has also found
the river's flood plain attractive for development.
At present the University's stapium and athletic
activities center lie immediately south of the river
channel, and a part of the parking area for these
facilities lies in the flood plain. The Salt River
flood plain is an attractive area for development
because of its proximity to major urban, industrial,
and educational services. Flood plains are one of
our natural resources. Fortunately, with competent
engineering design, a major part of practicaliy all
river flood plains are being developed without
increasing the flood damage potential of the river.

OBJECTIVE

The purpose of this study was to determine the influ
ence of the Scottsdale Road bridge excavation and the
Arizona State University parking facility on the water
surface elevations in the Salt River.

SOURCES OF INFORMATION

Water surface elevations, and the resulting water
surface profiles, were determined by utilizing a back
water computer program formulated by the Corps of
Engineers.

Topographic data was obtained from maps supplied by
the Maricopa County Highway Department. Elevations
were determined from these maps along the axis of the
river at approximately 500-ft intervals. Cross sec
tions were plotted from this information and are
included in the Appendix of the report.
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Information pertaining to the Scottsdale Road brid~e

and the 600-ft channel was obtained from Hoffman-Mlller
Engineers, Inc. Physical Plant, Arizona State Univer
sity, submitted parking facilities location and topo~

graphic information. The maximum flowrate analyzed ln
this study is 183,000 cfs and, as determined by the
Corps of Engineers, has a frequency of 100 years.
See Location Map, page 2A.

RESULTS

The water surface elevations on the pages that follow
were referenced from a base elevation obtained from a
Manning equation calculation. Therefore, these water
surface elevations are not to be interpreted as
absolute values, but have been used to determine the
differences in water surface elevation that are of
importance to this study.

2
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DISCHARGE = 68,000 CUBIC FEET/SECOND

Water Surface Elevations
for Various Salt River Channel Configurations

Station
No. Run #2 Run #4 Run #5

12 1154.36 1151 .97 1151 .96

13 1155.22 1152.99 1152.99

14 1156.18 1153.45 1153.45

15 1157.22 1153.80 1153.72

16 1157.38 1153.97 1154.15

17 1157.62 1154.50 1155.14

18 1158.02 1155.34 1156. 16

19 1158.40 1156.48 1157.35

20 1159.68 1157.68 1159.27

21 1160.98 1158.94 1160.64

22 1161. 36 1159.35 1160.87

Run #2: \~ater surface elevations for the original (1972 ) topography.

Run #4: vJa ter surface elevations for the original topograph~', the 600-ft excavated channel, and the ASU fi 11--
Phas~ #l.

Run #5: Water surface elevations for the original topography, the 600-ft excavated channel, and the ASU fill--
Phases #1 and #2.

3
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DISCHARGE = 120,000 CUBIC FEET/SECOND

Water Surface Elevations
for Various Salt River Channel Configurations

Station
No. Run #2 Run #4 Run #5

12 1157.80 1155.44 1155.61

13 1158.64 1156.62 1156.82

14 1159.52 1157.12 1157.28

15 1161.02 1157.50 1157.46

16 1161.18 1157.70 1157.71

17 1161 .38 1158.00 1158.84

18 1161.72 1158.62 1160.01

19 1161.96 1159.62 1161.18

20 1162.94 1160.81 1162.58

21 1164.08 1162.57 1163.85

22 1164.32 1162.84 1164.02

Run #2: Water surface elevations for the original (1972) topography.

Run #4: Water surface elevations for the original topography, the 600-ft excavated channel, and the ASU fill--
Phase #1 .

Run #5: via ter surface elevations for the original topography, the 600-ft excavated channel, and the ASU fi 11-
Phases #1 and #2.
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DISCHARGE = 183,000 CUBIC FEET/SECOND

Water Surface Elevations
for Various Salt River Channel Configurations

Station
No. Run #2 Run #4 Run #5

12 1160.71 1158.68 1158.87

13 1161.30 1160.00 1160.26

14 1162.26 1160.52 1160.70

15 1164.27 1161.03 1160.89

16 1164.46 1161.24 1161 .08

17 1164.67 1161 .49 1162.17

18 1164.99 1162.09 1163.05

19 1165.18 1162.98 1164.16

20 1165.92 1163.78 1165.20

21 1166.97 1165.21 1166.59

22 1167.12 1165.44 1166.70

Run #2: Water surface elevations for the original (1972 ) topography.

Run #4 : Water surface elevations for the original topography, the 600-ft excavated channel, and the ASU fi 11--
Phase #1 .

Run #5: Water surface elevations for the original topography, the 600-ft excavated channel, and the ASU fi 11--
Phases #1 and #2.
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WATER SURFACE PROFILES

Discharge = 68,000 cubic feet/second
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0 Run #2: Water surface elevations for the original (1972) topography.

0 Run #4: Water surface elevations for the original topography, the 600-ft excavated channel, and the ASU fill--Phase #1.

I::::, Run #5: Water surface elevations for the original topography, the 600-ft excavated channel, and the ASU fill--Phases #1 and #2.

WATER SURFACE PROFILES

Discharge = 183,000 cubic feet/second
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DISCUSSION AND CONCLUSIONS

The 600-ft bridge channel is a waterway of major
dimensions and, therefore, expected to greatly aug
ment the hydraulic capacity of the Salt River between
Scottsdale Road and the Tempe bridges. The results
of this study indicate the hydraulic capacity of the
bridge channel is indeed very large. In addition to
the major dimensions of the channel, an increased
hydraulic efficiency of the river will also result
from the channel's straight alignment.

Observation of the present low flow channel in the
field, or on the Location Map and cross sections
contained in this report, indicate a small channel of
tortuous alignment and varying cross section. The
capacity of this channel is relatively small. During
flood flows this low flow channel becomes somewhat of
an overflow area. Photographs taken during the 1965
flood of approximately 65,000 cfs show the main stream
flow to be several hundreds of feet north of the low
flow channel. Flood waters will more effectively flow
in the river when the low flow channel is filled, thus
forcing the flows to assume a less tortuous alignment.

The RESULTS of this study indicate that upon comple
tion of the 600-ft bridge channel, the ASU Fill Phases
#1 and #2 may be accomplished without increasing the
water surface elevations in the channel and flood
plain area between Scottsdale Road and the Tempe
bridges.

9
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BACKWATER--COMPUTER CODING

Card

1-2 FORTRAN Control Cards

3 Project Description

4 First Cross Section Control Card

Card columns 2-3 Cross Section Number-
Consecutive 1-49 (49 max)

cc 5-10 Section Designation

cc 12-19 Initial E1evation--Approximate

cc 21-29 Initial Slope

cc 31-38 Discharge--Total

5 Manning "n" Values

cc 2-8 n--Channe1

cc 10-16 n--Overbank

cc 18-24 n--Overbank 2

cc 26-32 n--Overbank 3

cc 34-40 n--Overbank 4

6 Number of Cross Section Points

cc 2-3 Channel Points, 50 max

11

cc 5-6 Overbank Points, 50 max

cc 8-9 Overbank 2 Points, 50 max

cc 11-12 Overbank 3 Points, 50 max

cc 14-15 Overbank 4 Points, 50 max

7 Cross Section Points

cc 1-8 Elevation

cc 9-16 Distance from starting point, say 0 the
10, etc. Cards must be in sequence as
dictated by Card 6. Read first channel
points, etc.

8 Second Cross Section Control Card

cc 2-3 Section Number

cc 5-10 Section Designation

cc 11-19 Approximate Elevation

cc 21-27 Distance between this section and
previous section.

9 Discharge cc 1-10

10 Same as 6, except for next section

11 Same as 7, except for next section

Repeat 8-11 for sections up to 49

12 cc 2-3 50 states job over print tables of data

13 cc 2-3 99 gets job off machine
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COMPUTER PROGRAM
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*DELE TE BCKWZ OZE 1
CART CD OZEI DB ADDR 3Z99 DB CNT OOCA
-UST ALL
-IOCSIORo, 1"03 P~INTER)

-ONE WOKD l~rEGERS

olMENSIDN ElI50),01150)
OI~ENSION EZ1501,OZ(50)
DIMENSION E31501,031501
DIYENSION E~1501,C415GI

OIPENSION E51501 ,05(50)
DI~ENSIO'" ACl501 ,',IPCI 50) ,Rl SO) ,RZ31 50l,R431 SO) ,Pll501
OI~ENSION AOI I SO I ,WPO 1 l 50), ROI I 50 I, ROlZ3 I SO 1,'lZ I SO)
DIMENSION AOZl50I,WPOZI50) ,ROZI501,ROZZ31501,R31501
01~ENSION A031501,wr031501,H03(501,R03231501.R41501
OIMFNS I ON A041 SO I ,WP041 SCI, R04 (50 I,R0423150 I .RSI SOl
OI~ENSICN 0011501 ,Q021501,0031501,004(SOI
Olf1ENSION VOl (SOl ,VOZ1501,V031S01 ,V04ISDI
DIMENSION VC(50),OC1501

25 REAOI2,l)
I FOR~Af('

;;RITE 15011
9999 REAOIZ.2II,STAl,STA2,E,S,O

2 FORMATIIX,I2,IX,ZA3.1X,F8.2,lX.F9.b,lX,F8,O)
IFll-bOIS6,6,b

56 READIZ.3)Cl.C2,C3,C4,C5
3 FORMAII511X,F7.41 I

GO TO 444
23 REAOI Z, 24) 1. STAl,STA2,E,Tl
24 FCR;'!A [IIX,li, lX,ZA3.1X,FB.2,lX,F7.01

IF( I-')Ol39,40,b
39 READIZ,700010

7000 FOR~AlIFlO.21

444 I I = I
READI2,4INI,N2,N3,N4,NS

" FOH".AI(5(lX,IZ:1
IF ('H -5 0 15,5, b
CONT I :,Ut
IFlIalb,60,61

61 RUOI2.711ElIKI ,UllKl,K=1,N11
" H'RMATI2F8.Z1

60 If(~Zlh,bl,63

63 REAr;12,571 IE2IKI,02(KI,K=1.N21
5'/ fO~';A;(2rn.ZI

62 IFI~316,b4,65

65 RCAOIZ,581 I E31K) ,03lKl ,K:l,N31
58 FOR A[12F8.2)
64 IFIN~lo,66,b7

61 RcAOI2,591It4IKI,04IKl,K:l,N41
59 FCRMATI2F8.Z) .
66 IFIN516,68,b9
69 READI ?,7CI IE5lKI ,D5IK) ,K-i,N5)
70 FORMATlZF8.21
68 CO:liTiNUE

Jl=Nl-l
AClll-O.O

PAGE

,IPC III =C.O
COIlJ<l,Ji
ACl Il=ACII )'.5*ll.*E-EIIJI-El(J+11)-(~l(J+11-DlIJll

B wPC I I 1= ,Irc I I ) +SCR TI lABS 1 E 11 J+ 1)-E 11 J I ) )"2. +1 011 J + 1 )-011 J I )"2. I
RIII=hCll)/WPCII)
R2 3 l I ) =R I I l* *. 6b 7
R~31 [1=Rl I )**1.333
RIlII =RZ31 I )-AC( I I/Cl
I F I NZ 16, 7 I ,72

11 AOllll=O.
WPOII!)=O.
ROll [ ) =0.
R0123 I [) =0.
RZIll =0.
GO TO 171

72 J2='1Z-1
AOI (J ) =0.0
wrCIIII=O.O
DO 9 J=1,J2
A~lll I=AQlll)+.5*IZ.-E-EZIJI-E2IJ+1) 1-(D2IJ+l)-OZIJll

9 WPOll II=WPOl I (I+SORTl lABSIEZIJ+ll-EZIJI I 1**2.+102IJ+ll-02IJI )**Z.l
ROI I 1 I =AOIIY) /WPOll I I
ROI231!)=HOlll)**.667
R2(!I=ROIZ311)*AOllII/C2

III IFINl16,74,75
74 AD2 l I 1= O.

WPC'ZI II =0.
ROZIII=O.
R0223IIl=0.
R3 I I) =0.
GO TC. 174

75 J3=N3-i
AO~III=C.D

WP02l!)=0.0
DO 10 J=l,J3 .
AD21l I=AC211 )+.5*12.*E-E3(Jl-E3IJ+l))*103IJ+11-D3IJII

10 WPOZI I I =.P021 II+S'JRTI IABSIE3IJ+ll-E3IJI) 1"2.+103IJ+ll-OHJll**Z.1
R02 I 1 I =AOZ I I I /WP02 I I I
Ron3 (I I =R021 I 1**.667
R31I)=R0223(ll-AG2111/C3

174 IFIN~16,76,77

76 AC3III=0.
WP03I[)=0.
RO](I)=O.
R0323 I [) =0.
R4ll ) =0.
GO TO 176

77 J4=N4-1
AC31 I )=0.0
wP031 I I =0.0
DO' 11 J=1,J4
A03I[)=A03( 11+.5*IZ._E-E4IJI-E4IJ+ll)*104IJ+ll-04(Jll

11 WPOH II:WP031 Il+SORT( IA8S1E4IJ+ll-E4IJlll**2.+104IJ+11-04(J) )**2.1

R03111-A03111/WP03111



I
R03231 I I=R03( I 1".667
R41 I) =R03231 II*A03111/C4

176 IFINS16,78,79
78 A04III=0.

WP041 11=0.
R04111=0.
R0423 I I 1=0.
RS ( I) =G.
GO TO 178

79 Js=r~S-1

A04111=0.0
Wr041 I I =0.0
00 12 J=I,JS
A041 I I=A041 11+.S.IZ.*E-ESIJl-ESIJ+ll 1*IOSIJ+l)-OSIJ))

lZ WP041 1)=WP041II+SGRTI IABSlESlJ+l)-ESlJI))O*Z.+IOSIJ+ll-OSIJ)).oZ.1
R04 I I ) =A04 I I) IWP04 I I I
R04Z3 I II =R04 I I I" .667
RS II) =R0423(1) H04(1) ICS

·178 CONTIWE
0011 I ) =RZ I I )00/1 R11 I I +R ZI Il +R 31 I I +R411 ) +R SI I II
V0111 I=QOl1 II/AOlll)
OOZII I=R31 fl*Q/lAII II+RZI II+R31 1)+R411)+RS( III
VCZII'=COZII) I.~OZII)
CU311 )=R41 1)*0/IRl1 I I+RZIII+R31 1)+R4111+RSI II)
V0311 1=0031 I) IA03111
0041 [) =RSlll*O/IRllll+RZl"l1 +R311 I+R41 II+RSI III
V04111=Q041 II/AO',111
01 =R1 I I I *Q I IR1( I ) +R ZI I I +R 31 I 1+R4 ( II +R SII I )
IFII-116,Z6,Z7

Z6 CUNTlt\UE
SlZ~SCRTIS)
(l2=1 1.486*ACI I )*RZ31.1 I*SIZl/Cl
V=CZlAC111
OCIII=OZ
VC II) =V
G=32.2
HO=V*.2./IZ.*Gl
CK=IIC1"Z.I*Z.*G1/Z.Z08
EE=E+HlI
~:>=E+h~

IFIOZ-01113,1 4 ,IS
13 IFI02-01 •• 0Z*OI16,14,14
16 E=E+.CZ

E211 I =E
E2INZI=E
GO TO 68

15 IF IOZ-Cl-.0Z*CI14,l4,le
18 E=E-.OZ

IFlNZ )6,ZOO,ZOI
ZOO Olll)=01111+.0Z*ICIIZ)-011111/IEllll-EIIZI)

01INl)=01INl)-.OZ*101INll-OllNl-lll/(EIINII-EIINI-11)
El(l)=E
El1Nll=E
GO TO 68

I

I
I
I
I
I
I
I
I
I
I
I

PAGE 3 PAGE.

ZOI CONT1"lUE
02111=OZlll+.DZ*IOZlZI-OZll)1/IEZlll-EZIZll
OZI"l21=02IN2)-.OZ*102IN21-0Z1NZ-l1 )/IEZIN21~E2INZ-llI
E21 I) =E
fZINZI=E
GO TO 68

14 WRlTEI5,l9)Q,Cl,CK,S
19 ~ORMATIIX, '0·',F8.0,2X, 'NC.' ,F6.Z,ZX,'K=' ,F8.6,2X, '50=' ,F8.6)

WRI TEIS,ZOI
20 FCRI<ATIZX, 'STA' ,3X,' 10' ,ZX, 'W.S.EL.' ,3X,'L',6X, 'OC',6X, 'VC' ,3X,' V

lCU2G' ,4X,'S' ,6X, 'SAV' ,SX, 'HF',SX, 'IH',4X,'HSUM',3X,'ENERGY',3X,'E
ZN.BAL.' )

E=E+.OOS
WRITEIS,21ISTAI,STAZ,I,E,OZ,V,HO,S,EE,EB

21 FO~MATI IX,ZA3,lX,IZ,lX,F8.2,9X,F6.0,IX,F6.Z,IX,F6.Z,lX,F8.6,3lX,F6
l.Z,lX,FB.Z)

GO TO 23
Z7 VV~OI/ACI I)

OClll=Qt
VC I! l =\iV
G=32.Z
HI=VV**2./lZ.*GI
OH=HO-HI
IHOHI28,Z9,30

Z8 HT=.3*IABSIOH1)
GO TO 31

Z9 HT=O.O
GO TO 31

30 IIT=.1'>Dii
31 SS~IHI'CKI/R431 II

SAV=ISS·SI/Z.
HF=TL -SAV
HS=IlF'ln
E~=E+HI

ENB=Eu+I'S
IFIEN-EN8132.33,34

32 IFIEN-ENB+.1116,33,33
34 IFIEN-EN8-.1133,33,l8
33 £=E+.OOS

WRITEIS,37)STAI,STAZ, I,E,TL,Ql,VV,HI,SS,SAV,HF,HT,HS,~NrENH
37 FOR~ATIIX,ZA3, 13,F9.Z,F8.0,F9.0,2F7.2,ZF9.6,3F7.2,ZF9.21

110=111
S=SS
EH= ENO
GO TO 23

40 WRITEIS,41ICI,CK
41 FCRI'Arl' CHANNEL' ,4X,'r;C·',F7.4,4X,'K·',F8.c.1

\·IRITEIS,42)
42 FORMA T ( 2X I ' I ' t 3 X, 'AC' , 7X I • WPC· , 5X, I KC' ,5X, t RC23' ,3:<, "\C43 I , 2X t I R23

·1 AI NC • 16 XI I QC I I 6 X, 'V C I )

WR IT E(5,43 I ( I , AC 1 II ,WPC ( 11 ,R ( II ,R23111 ,R43 I 1) ,RlIII. Q'; 11) ,VC ( II ,1 a

11,1 I)
43 FORMATI lX,IZ,2F9.0,3F7.2,F9.0,F9.0,F7.21

WRITElS,441CZ .
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44 FOR~IATI' OVEHBANKlll',4X,'NOI1l=',F7.41
WRlTE(S,l,SI

45 FOR MAT I 2 X, ' 1 ' , 5 X, ' A0' ,7 X, 'W PO' , 5X, ' R0 ' , 3 X, ' R.O 23 ' , 2 X, ' R23 AI NO' , 6 X, '
100' ,6X, 'VO')

WRITE(5,46) (I,AOll!I,WP0111I,ROlIII,R0123III,R2III,QOlIII,VOlIII,I
l=ltlll

46 FUqMATllX,!2,2F9.0,2F7.Z,F9.0,F9.0,F7.21
WRITEI5,47)C3

47 FURMAT(' OVERBANK(ZI',4X,'NO(ZI=',F7.41
h'RlTE 15,1,8)

48 FOR!~ATI2X, 'I' ,5X, 'AO' ,7X, 'WPO' , 5X, 'RO' ,3X, 'R023',ZX, 'R23A/NO' ,6X,'
100' ,6X, 'VO')

wRITEIS,49) (I,A02III,WP02(II,R02III,R0223III,R3III,QOZI!I,V02III,I
l=ltll) .

49 FORMAT(lX,IZ,ZF9.0,2F7.Z,F9.0,F9.0,F7.21
WRITE(S,SOIC4

50 FOR~\ATI' OVERBANK( 31' ,4X, 'NODI=' ,F7.41
~IR I TE ( 5,51 )

51 FOR r~ '" T( 2 X, ' 1 ' , 5 X, ' A0' ,7 X, 'W PO' , 5X, ' R0 ' , 3 X, ' R0 23 ' , 2 X, ' R23 AI NO' ,6 X, '
lQC' ,bX, 'VO')
~RITE(5,S2) (I,A03(1 ),WP03(!I,R03( II,R0323lII,R4111,Q031! I,V031!I,I

l=l,III
52 FORMATllX,12,2F9.0,2F7.2,F9.0,F9.0,F7.Z1

WRITE(5,53IC5
53 FORMATI' OVERBANK(41',4X,'NOlltl=',F7.41

I'RlTE(5,54)
54 FeR'" AT 1;: X, I 1 ' ,5 X, ' AO' ,7 X, ' WPO' , 5X , ' RO' , 3X, ' R02 3' , 2 X, 'R 2 3A/NO' ,6 X, I

lQO' ,6X, 'VO')
h'RITE(5,55) (I,A04(II,WP041!I,R04(II,R0423(II,R5(II,Q04(II,V04(II,1

1=~ , 1 1 I
55 FORM~TllX,12,2F9.0,2F7.2,F9.0,F9.0,F7.21

GO TO 9999
6 WRlTE(5,l0001

1000 FORMAT ( I l' I
CALL EXIT
END
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Q = 68,000 cfs





ASO-SALT RIVER STUDY 1972 TCPO RUN 2 0=63000
Q= 68000. NC= 0.04 K=0.046C>I,6 SOzO.001600

v' STA ID VI. S. EL. L DC VC VC2I2G S SAY f'F H7 HSUM ENEkGY E~.bAL.
f'

12 1 1154.36 66'190. 6.Hl 0.72 0.001600 Il 5 5.08 1155.0e
v13 2 1155.22 500. 65'iA'j. 7. 38 0.H4 0.00107R 0.001739 0.86 0.03 0.90 1156.06 l155.9t:1
-.114 - .0'+ 3 1156.18 500. 67985. 7.00 0.7b 0.001525 0.001702 0.85 0.00 0.85 1156.94 1156.84
"'15 .... 0"4- 4 1157.22 500. 62164. 3.89 0.23 0.000361 0.000944 0.47 0.05 0.52 1157.45 1157.37
"16 -,<::l'-\ 5 1157.36 400. 66679. 3.89 0.23 0.OC0434 0.000398 0.15 0.00 0.15 1157.61 1157.53
"/17 -.01+ 6 1157.62 500. 68000. 4.43 0.30 0.000'123 0.000579 0.28 0.02 0.31 1157.92 1157.84
"'18 .,<o.>'t 7 11 58.02 SOC. 67999. 4.69 0.34 0.0009'.0 0.000932 0.41 0.01 0.42 1158.36 1158.26
vi9 8 1158.40 500. 51442. 7.02 0.76 D.n01747 G.001343 0.~7 0.12 0.79 1159.16 1,59.06
\/20 -.)..0 9 1159.68 550. 66599. 6.91 0.14 0.002859 0.002303 1.26 0.00 1.26 1160.42 !l60.33
"21 -.4.0 10 1160.98 450. 63104. 4.89 0.37 0.001121 0.001990 0.89 0.03 0.93 1161.35 1161.26
vi2 -.1\,11 1161.36 500. 58492. 6.93 0.710 0.001'ol3 0.001267 0.63 0.11 0.74 1162.10 1162.01

"',

"

345 CARaS LISTED

116l.
1160.
1158.
1158.
lI60.
1160.

50,
99

730.
740.
750.
840.
860.

H20.

CHANNEL NCz 0.0400 KzO.046666
( AC \lrc RC RC23 RC43 R23A/:>IC DC VC
I 9829. 1002. 9.81 4.58 20.98 1127020. b6990. 6.81
2 8867. 902. 9.82 4.59 21. 02 1017824. 65484. 7.38 v
3 9703. 913. 10.61 4.83 23.32 1172694. 67985. 7.00
4 15950. 1234. 12.92 5.51 30.30 2196013. 62164. 3. d9
5 17099. 1511. 11.31 5.04 25.37 2155996. 66679. 3.89
6 15325. 1637. 9.35 4.44 19.70 1702694. 68000. 4.-43
7 14473. 1726. 8.38 4.12 17.01 1494079. 67999. 4.69
8 7323. 760. 9.62 4.52 20.45 829123. 51442. 7.02
9 9625. 14BO. 6.50 3.48 12.13 838948. 66599. 6.91

10 12899. 1653. 7.80 3.93 15.46 1269436. 63104. 4.89
11 8433. 761. 11.07 ".97 24.66 1048"23 • 58"92 • 6.93





2
810.
d'IO.

1 ~ 10.
1535.
1548.
1550.
1590.
16',0.
1680.
1730.
1 7 40.
1750.
1830.
1930. '
2370.
2420.
2550.
2550.
2560.

1151.97

2
955.
900.

1600.
1625.
1635.
11,50.
1',00.
1750.
1800.
1850.
1070.
1e,]o.
1900.
lqO.
1940.
1970.
2040.
2050.
2170.
2510.
2510.
2520.

1154.50

SOD.

2210.
2290.

1159.45

a 14
2350.
2360.
3290.
3310.
3325.
:I 3',0.
3170.
3410.
14.20.
\7',0.
1790.
1820.
lAOO.
1910.
1930.
1940.
2060.
2080.
2110.
212C.
2340.
2350.

1160.
lU,O.

',I 22
611000.

~ C
l. ~'8.

1 :49. 5
1 ,49.5
1~~8.

1',58.
l: ~ 1.
1 ~ 52.
1,60.
1\60.
1.58.
1 ~ ~,(, •
1 .52.
l. 56.
ll~b.

1'\56.
1 lSB.
lI58.
1.60.
1.l1,O.
II 5'0.
1 l ~j fi •
Il58.

:;(1
9\1

[

450.

550.

253 CARDS LISTEO

8

2
2890.
3180.
3;>80.
3400.
3690.
2000.
2250.
2270.
2A80.
2890.
3690.
3700.

1159.0&

3190.
3440.
3520.
3520.
3530.

1157.42

.; a
2290.
2320.
2360.
2380,.
3090.
3110.
3120.
31,0.
3150.
1170.
3100.
3220.
3l90.
3390.
3400.
3490.
3620.
3680.
3690.
3710.
3760.
3790.
3800.
3800.
3880.
4170.
4180.
1820.
1830.
1840.
1860.
1870.
2010.

1146.
1146.
1 147.
1 147.
1160.

q 20
68000.

5 5
1 155.
1154.
1152.
1150.
1150.
1 158.
1157.
11'07.
1 1'07 •
I 155.
115 O.
1160.

10 21
66000.
n a

116e.
1 158.
115'1.
1 140.
1 1411.
1 158.
1 15d.
1150.
1150.
1156.
1158.
1156.
1150.
1146.
11',8.
I 148.
1150.
1 152.
1 148.
1152.
1 152.
1 l54.
1 156.
1156.
1156.
1158.
1160.
1160.
1158.
1156.
1156.
lI~8.

lI58.

500.

500.

2
2080.
liDO.
2700.
2720.
2735.
2740.
2850.
3210.
3300.
:nl0.

2
1560.
1590.
21'10.
2210.
2225.
2235.
2250.
2280.
2350.
2',80.
2500.
2520.
2560.
26'tO.
2700.
2720.
2730.
2760.
2780.
2060.
2890.
2no.
2980.
3010.
3010.
3020.

1156.48

---...

1750.
1770.
1810.
1910.
1930.
2050.
2C80.
2110.
noo.
2280.
2350.
2430.
2430.
2439.

1155.36

ll52.
1152.
1154.
ll5', •
1 J 50.
1148.
1144.
i144.
1146.
1146.
11',8.
1148.
II', ~.
1150.

7 18
68000.

24 a
1158.5
114',.5
11',4.5
1155.
1155.
1150.
ll50.
1152.
1150.
1150.
1152.
1 L5',.
1156.
1156.
liS', •
) 152.
1150.
1150.
l1'1b.
1146.
1148.
1148.
1146.
1146.
114n.
1 t 5<).

8 19
68000.

D 0
1156.5
1146.
1146.
1155.5
1155.5
1154.
1154.
1152.
1150.
1148.

500.

BCKlo/2

400.

"

2
975.

lCOO.
1600.
1620.
1635.
1650.
1740.

II JOO 0001 02El
II XEC BCK\oI2

ASU-SALT RIVER STUDY 1972 TOPO RUN 4 Q-68000
1 12 1151.97 0.0016 60000.

~;040 0.050 0.050 0.070 0.095

1154. B05. 68000.
ll',O. 910. 17 a
1140. 1100. ll5',.
1140. 1230. 11~1.
1142. 1300. 1141.
1142. 1550. 1151.3
114',. 1590. ll53.3
1144. 1010. 1152.
1146. 1910. 1152.
1140. 2020. 1154.
1150. 2039. 1150.

2 13 ll52.99 500. ll48.
68000. 1146.

16 1146.

1156. 905. 1144.
1140. 930. 11',4.
1140. 1530. 1142.
1152.8 1555. 1140.
1152.8 1570. 1140.
1140. 1600. 1140.
ll40. 1730. ll5B.
1142. 1810. 5 16
1144. 1870. 60000.
1144. 2050. 20 a
ll46. 2110. ll55.
1150. 2170. ll42.
1152. ,2270. I 1',2.
1156. 2300. 1154.
ll50. 2350. 115',.
1160. 2360. 1140.

3 14 1153.45 500 ll40.
68000. • ll50.

16 1156.
1157. 835. 1152.
1140. 800. liS',.
1140. 1480. 1152.
Il53.1505. 1150.
1152. 1590. 1148.
1150. 1610. 1148.
1148. 1620. 11',0.
1146. 1650. 1146.
1144. 1890. 1144.
1142. 1930. ll44.
1142.2070. ll4S.5
ll42. n90. ll45.5
1144. 2300. 1158.4
1146. 2320. 6 17
1150. 2330. 68000.
1160. 2350. 19 0

4 15 1153.80 500. ~~~~:
1143.
1154.4
1154.4
1150.
1150.

I

I
I

I
I
I
I
I

I

I

I
I

I
I
I





___...:.4 'fJ

I OVER6ANK(31 NO(3)", 0.0700
I AO wpa RO R023 R23A1NO QO va
1 o. O. 0.00 0.00 o. o. 0.00

I 2 o. O. 0.00 0.00 o. o. 0.00
{ 3 O. O. 0.00 0.00 o. o. 0.00

71 4 o. O. 0.00 0.00 o. o. 0.00,i 5 O. O. 0.00 0.00 o. o. 0.001

I
6 O. ·0. 0.00 0.00 o. o. O.CO
7 O. O. 0.00 0.00 o. o. 0.00
8 O. o. 0.00 0.00 o•. o. 0.00
9 o. o. 0.00 0.00 o. o. 0.00

I
10 O. O. 0.00 0.00 o. o. 0.00
11 1205. 971. 1.24 1.15 19887. 1255. 1.01t

I
,. ~

OVERBANK(4) NO(4)= 0.0950
1 AO WPO RO R023 R23A/NO QO VO
1 O. o. o.co 0.00 o. o. 0.00

I 2 o. o. 0.00 0.00 o. o. 0.00
3 O. o. 0.00 0.00 o. o. 0.00
4 O. o. 0.00 0.00 o. o. 0.00
5 O. O. 0.00 0.00 o. o. 0.00

I
6 O. O. 0.00 o.co o. o. 0.00
7 O. O. 0.00 0.00 o. o. 0.00
8 O. O. 0.00 0.00 o. o. 0.00
9 o. o. 0.00 0.00 o. o. 0.00

I
10 131. 470. 0.27 0.42 592. 26. 0.20
11 O. O. 0.00 0.00 o. o. 0.00

I
I
I

,

I
I'
I
I
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Q = 120,000 cfs



. \ ,..-

I II Jce OCOI 021::1 BCKW2 '
/I XEC eCKII2

1972 Tepo~ C=12COOOASL-SALT RIVER STUOY
I 12 1157.9 0.OC16 12COOO.

C.C4C C.05C 0.070 C.095
11 'JJ,s 1146. 165C. 1148. i c,;'IC. 1158. lC. 116C. 133C.I 1154. lC30. 1144. 109C. 1146. 1<;70. 11,8. HC. lise. 163C.Ii 5C. 1 I 5C. 11',2. 1S3C. 1146. 2C4C. 116C. 750. 11 5e. 2C5C.114c. 1 18C. 1142. 2C7C. 1144. 2G5C. 116C. 780. 8 IS 1163.3 500.114C. 12 3C. 1142. 229C. 1144. 21 7C. 1158. 8CO. 12CCCC.1142. 1,00. 1144. 23CO. 1146. 2 ,ec. 1158. 850. 09 13 )..<"

I 1142. 1550. 1146. 2320. 1146. 265C. 1156. 920. 1152. 32 IC.1144. 1580. 115C. 233C. 1144. 27CO. 1156- IICC. 11SC. 33CO.I 144. 181C. 116C. 235C. 1142. 2710. 11 58. 112C. 1148. 331C.1146. 191C.
f",-34C. 1142. 2810. 1158. 148C. 1146- 3 39C.11'.8. 2C2C. -116C,---41C. 1144 • 2 82C. 7 18 1162.7 ,500. 1146. 344C.115C. 2C30. . \\Sl'~ 1154. 42C. I 159, S- 11',4. 2 85C. 12CCCC. 1148. ~ ~<jC.I -l-16G.--I-to&-. 1154. 46C. 1142. 295C. 40 .J!5 I! 48. 382C.1156. 17C. 1158. 990. 1142. 303C. 115B. 2C50. 1 \~, C• 3890.1152. 2CO. 1158. IC3C. 115C. 3050. 11 56. 2C6C. 116C. 3970.11 52. 650. 1156. IC60. 116C. 3C60. lise. 2C90. 1 ! ~(;. 18ec.1154. 170. Lll 54. 1440.

f" C• 115 C. 225C. I 58. 191 C.

I
1154. lC3C. 4 IS 1161.7 500. 1158. IC. 11 52. 2260. 1 56. 2 13C.2 13 1159.3 500. 120CCC. 1156. 90. \1 ~\.\~ 115C. 2350. 1156. 2'150.120CCC. 13 9 1156. 100. 115C. 2480. 1 :.54. 247C.14 $-ll. 1154. 164C. 1156. 131C. 1152. 25CC. 1152. 2480.1154. 146C. II SO. 168C. 1154. 156C. 1154. 2520. 1152. 255C.1152. \'.80. 114 e. 1730. .' 6 17 1162.0' SOD.' 1136 • 250C. 1I5C. 251C.

I 1142. 1510. 1146. 1740. 120CCC. liSe. 264C. 1148. 2 5eo.114C. 15~0. 1146. 1750. 30 11 1154. 27CC. I) 5C • 2 6CO.11',C. 1730. 1144. 10 3C. 1158. 1400. 1152. 27 20. 1154. 26 70.1142. lelC. ll't'f. 19"1 C. 1156- 15CO. 115 C. 2730. 1154. 2 sse.1144. 1070. 1142. 237C. 1152. 1520. 115C. 276C. L1 j 52. :: 2l0.114 1, • 2C5C. 114 C. 2420. 1 is 2. IHO. 1146. 278C. i",,-+.I 114(; • 2 110. J 14 C. 273G. 1 15C. 165G. 1146. 286C. 116C. 3C.1'1 5C. 2170. II "8".,. 115C. 2770. 115 C. 174C. 11'.8. 2090. 116C. 4 IC.1 152. 227C. 116C. 2840.
1152. 1750. 1148. 2970. 1158. S3C.1156- 2 30C. 117 C. 287C.

111.1.0 L 1152. 1 77C. 1146. 2980. 1138. 15ce.lise. 2350. 116C. C. I 154. 181C. 1146. 3CIC. 1156. 160C.

I
116C. 2::6C. 1158. 4C. 1'154. IS 10. I!'. e. 3C3C. L1I56. 188C.

r:~:-' ~~~:
1154. ICC. 11 5C. 193C. 1148. 3C8C. 9 2C 1163.8 550.1154. e9C. 1!',8. 2C5C. 1146. 3120. 12CCCC.1152. 600. liS/;. 97C. 1144. 208C. 1146. 3160. 11 3 0 r~1152. 790. liS/;. lG90. 1144. 211C. 115C. 317C. 1156. 262C.1154. 840. liS 2. 145C. 1 14/,. '2 2CC. 1152. 318C. 1156. 2/'80.

I 115/'. e6C. 1152. 1590. 1146. 2280. IISC. 32CC. I I 54. 3 18C.1156. 910. IIS4. 1/;4C. 1148. 2 35C. 114 A. 322C. 1 l 52. :: 20C.1154. 1150. 5 16 1161.3 ~OO. 114 e. 261C. 1148. 3260. 115C. 34CC.1154. 1460. 12CCCC. 114 /;. 263C. 1146 • 327C. lise. 3?e0.3 14 1160.6 500. 27 /;
1144. 2660. 1148. 3290. l! 52. 3 87C.120CCC. 1154. 1560. I 144. 27IC. 115C. 33CC. 1154. 3940.

I 13 {.jj)"- 115C. IS90. 1146. 2760. 115C. 336G. IIS6. 3S9C.1154. 1440. 114 A. 1650. 1148. 28ce. 1148. 31., cc. liSA. 4 C50.1152. 1590. 1148. 1750. 1148. 286C. 1146. 3470. 116C. 4 ICC.115C. 1610. 115C. 175C. 1146. 2A7C. 1146. 3690.

F'"
1270.1148. 1620. 1156. lAce. 1144. :;coo. f" 370C. 1158. 2CCO.1152. 185C. 1144. 3080. 115C. 3710. 1156. 2C2C.I 1154. 1870. 115C. 3C9C. 1I6C. 3730. -w..7·e. (T.1152. Isao. 116C. 3100. il62_ l-1G-r" 1152. 70.1150. 19ce. 117C. 3110. 116C. 37C. 1160. 127C.1148. 1900. ' 1160. O. 11eO. 98C. I) 21 1164.3 450.

I
I
I
I



·I-~
1/

120CCO.
2 (, 5 C K.9

1160. 2290.

I!~
1158. 232C. 1158. 368C.
1156. 2'11 C. 11 5 e. 3710. r·

1156. 265C. 116C. 3720.·i 1154. U9C. 116C. 391C.-
I

,
1154 • 2760. 116C. 1420.
1152. 3CCC. liSE. 174C.
115C. 31 CC. 115l': • 1790.

'. 115C. 3 150. 1152. 1820.

I'l
1156. 3 170. 1156. 1860.
1158. 3180. 1156. 1C) 10.
1156. 3220. 11~6. 1C) 30.
115 C• 32%. 115e. 1.,4C.

1\ 1146. 3220. 1158. 2C 6C.
114C • 33'1C. 116C. 2CAO.
114 e. 3400. 116C. 2110.
114 e. 3490. 1158. 2l2C.

'\ 115 C. 362C. liSP.. 23',0.

I~I
1152. 3680. 1156. 257C.
1148. 36SC. 1154. 2590.
11 ':>2. 3710. 1156. HOC.
1152. 3760. 1158. 21:lC.

I) 115',. 37SC. 116e. 2650.
1156. 380C. rm-.--G.1156. 3('CC. -1" 16 8 ;-'-·5 (J-;

1156. 3880. 1162. 60.
115 e. 't170 • 1162. 730.

.1"
1 1(; C. 41EC. 116C. 740.
1 16 C• 4190. 1158. 750.
-l-J7C c. UI5S. 84C.
11&C. 40. 116e. 86C.

I" 116C. 1820. 116e. 1420.
11"58. 1830. 50
1156. 11'4C. 99
liSt. . 186C.

I~
1158. 187C.
1158. 2CI0.
11ce • 221C. 370 CARCS LISTED

- 1160. 229C.
1 1 22 1165.C SCC.I) 120000.

8 8 18 ~,

1160. 265C.
115C. 2740.

I- llS C. 288e.
1148. 3100.
1148. 32'tO.

J lI5C. 3300.

1-
1152. 3370.
1160. 3410.
116C. 3410.
1162. 3420.
1160. 346e.I) 1160. 3640.

,
"

I.i



1 )

ASU-$ALT RIVER STUDY 1972 TOPO ~<~ 0=120000
Q= 120000. NC= 0.04 K=0.046666 SO%0.001600

1
STA I lJ W.S.EL. L QC VC VCl.I2G S SAY HF HT HSUr·\ ENERGY EN.GI\L.

12 1 C.l) 57.80, 110471. 8.32 1.07 0.001600 1158.87 ll58.B7
.. "j 13 2 1158.64 500. 105805. 8.65 1.21 0.00UJl7 0.001708 0.85 ' 0.04 0.89 1159.85 115'1. n

14 3 1159.52 500. 113269. 8.88 1.22 0.001707 0.001762 0.88 0.00 0.88 1160.74 1160.65

1
15 4 1161.02 500. 97383. 4.72 0.34 0.000378 0.001043 0.52 0.08 0.60 1161.36 1161.26
16 5 1161.18 400. 107360. 4.70 O. :>4 0.000 't 31 0.000405 0.16 0.00 0.16 1161.52 1161.'.2
17 6 1161.38 500. 112557. 5.26 0.43 0.000655 0.000543' 0.27 0.02 0.29 1161.80 1161.72
18 7 1161.72 500. 115386. 5.60 0.48 0.000830 0.000742 0.37 0.01 0.38 1162.20 1162.11
19 8 1161.96 500. 77894. 7.76 0.93 0.001405 0.001117 0.55 0.13 0.69 1162.89 1162.80

1 20 9 1162.94 550. 110914. 7.67 0.91 0.002047 0.001726 C.94 0.00 0.95 1163.85 1163."16
21 10 1164.08 450. 9':1575. 5.66 0.49 0.000995 0.001521 0.68, 0.C4 C.72 1164.57 1164.'.8
22 11 1164.32 500. 86866. 8.13 1.02 0.001417 0.00120b 0.60 0.15 0.76 11b5.34 1165.24

1 CHANNEL NC~ 0.0400 K~0.046666

I AC WPC RC RC23 RC'.3 R73A/NC QC VC
1 13269. 1002. 13.24 5.60 31.30 1858533. 110t,71. 8.32
2 11945. 902. 13.23 5.60 31.28 1672376. 105805. 8.85

1 3 lZ-r42. 913. 13.94 5.79 33.52 18 /,7000. 113269. 8.88
't 20623. lZ.J4. 16.71 6.54 It Z.68 337338', • 97303. 4.72
5 22799. 1511. 15.08 6.11 37.23 3',82604. 107360. 4.70
6 21388. 1641. 13.02 5.54 30.62 2962756. 112557. 5.Z6

1 7 206fl7. 1726. 11.98 5.24 27- 39 2710260. 115886. 5.60
8 10028. 760. 13.17 5.58 31.10 1400064. 77894. 7.76
9 14449. 1480. 9.76 4.57, 20.84 1651271. 110914. 7.67

10 17580. 1653. 10.63 4.83 23.36 2126891. 99575. 5.66

I
11 10682. 761. 14.03 5.82 33.80 1554923. 86866. S.U

OVERBANK! 1) NO! II = 0.0500
I AC WflO RO ROn R23A/NO 00 VO

1 1 3782. 859. 4.40 2.6!l 203255. 11829. 3.12
2 4276. 1007. 4.24 2.62 224364. 1419'•• 3.31
3 2779. 1002. 2.77 1.97 1097'.2. 6730. 2.42
4 10976. 1629. 6.73 3.56 783460. 22616. 2.06

1 ') 7310. i 557- 4.69 2,. BO 410010. 12639. 1.72
6 it 521. 1418. 3.1B 2.16 195902. 7442. 1.64

,
7 3183. 1714. 1.85 1.51 96214. 4113. 1.2')-~

l3 7946. 1275. 6.22 3.38 538387. 29953. 3.76

1- <) 2846. 1152. 2.'t6 1. 02 104054. 6989. 2.45
10 ·2432. 387. 6.27 3.40 165647. 7755. 3.18
11 U23. 470. 3.66 2.37 82015. 4581. 2.65

1 DVERBANK!21 NOlll- 0.0700
I AD WPO RO R023 R23A/NO QO vc
1 O. O. 0.00 0.00 o. o. 0.00

I' Z o. O. 0.00 0.00 o. O. 0.00

3 O. O. 0.00 0.00 O. o. 0.00
4 O. O. 0.00 O.OJ O. O. 0.00
5 O. O. 0.00 0.00 O. o. 0.00

6 O. O. 0.00 0.00 o. o. 0.00

1 7 O. O. 0.00 0.00 o. O. 0.00

8 6611. 1881. 3.51 2:31 218412. 12151. 1.83

9 O. O. 0.00 0.00 o. o. 0.00
10 O. O. 0.00 0.00 o. o. 0.00

I 11 8132. 1231. , 6.60 3.52 409201. 22860. 2.81



I C\'
OVERBANK (3) NOl3)" 0.0950

1 AO WPO RO ROZ3 R'23A/NO QO VO
1 O. O. 0.00 0.00 O. O. 0.00

I 2 O. O. 0.00 0.00 O. O. 0.00
3 O. O. 0.00 ·0.00 O. O. 0.00

., 4 O• O. 0.00 0.00 O. O. 0.00
5 O. O. 0.00 0.00 O. O. 0.00 .

I
-i) 6 O. O. 0.00 0.00 O. O. 0.00

7 O. O. 0.00 0.00 O. O. 0.00
0 O. O. 0.00 0.00 O. O. 0.00
9 2112. 1270. l.66 1.40 31215. 2096. 0.99

I
10 9772. 2291. 4.26 2.63 270617. 12669. 1.29
11 4493. l't22. 3.15 2.15 101683. 5691.. 1.26

I
.,

I
I
,,1

,

I
I
I
I
I ..

I ~

i

I ~



'"2. 955.
980.

16CO.
1625.
1635.
1650.
1700.
1750.
1800.
1850.
1810.
1880.

2
1560.
1590.
2190.
2210.
2225.
2235.
2250.
2280.
H50.

2
915.

leoo.
1600.
1620.
11>35.
1650.
11',0.
1750.
1770.
1310.
1910.
1~30.

2050.
2080.
2110.
2700.
2280.
2350.
2430.
850.
no.
<;75.

2',30.
2439.

1158.50

1149.5 2360.
1149.5 3290.
1158. 3310.
1158. 3325.
1151. 3340.
1152. 3370.
1160. 3410.
1160. 3410.
1162. 3420.
1160. 3460.
1160. 3b40.
1158. 3680.
1158. 3710.
1160. 3720.
1160. 3910.
1160. 1420.
1158.17'.0.
1156. 1790.
1152. 1820.
1156. 1000.
l156. 1910.
1156. 1930.
1158. 1940.
1158. 2060.
1160. 2000.
II{,C. 2110.
1158. 2120.
1158. 2340.
liSA. 2350.
tH·O-.---0.
1\68. 50.
1162. 60.
1162. 730.
1160. 740.
1158. 750.
1158. 840.
1160. 860.
1160. 1420.

50
99

450.

2270.
2880.
2&90.
3690.
3700.
4100.
3990.
4050.
4100.

670.
1270.

1166.97

5 0 10
2290.
2320.
2360.
2380.
3090.
3110.
3120.
3140.
3150.
3170.
3180.
3220.
3290.
3390.
3400.
3490.
3620.
3680.
3690.
3710.
3760.
3790.
3800.
3800.
3880.
4170.
4180.
4190.

4g: 320 CARDS LISTE~

1820.
1830.
1840.
1860.
1870.
2010.
2210.
2290.

1167.12 500.

U147 •
I It. 7.

155.

\
;;~g:
IlnO.
"t156.

L
1158.
1160.

\1161.
\ 1160.
- 10 21

120000.
23 C

1160.
1158.
1 l5 7.
1148.
Ill, 8.
1158.
1158.
1150.
Il50.
1156.
1158.
1156.
1150.
1146.
1148.
11't8.
II ';0.
1152.
1148.
1152.
1152.
11?4.
1156.

~
1156'

_ 1156.
1158.

<' 1160.
"'-1160.

\
t:~g:
1160.
1158.

tUH:
1158.
1160.
1160.

11 22
120000.

8 O. 8 14 "9.~
1158. 2350. 8

,
L.

500.

550.

26 0
2890.
3IRO.
3280.
3400.
3690.
1270.

.2000.
2250 •

1150. 2480.
1152. 2500.
1154. 2520.
1156. 2560.
1156. 2640.
liS',. 2700.
1152. 2720.
1150. 2730.
1150. 271>0.
1146. 2780.
It4/>. 286C.
1148. 2890.
1148. 2~70.

1146. 2980.
1146. 3010.
1146. 3010.
1159. 3020.

8 19 1159.50
120000. ,;

13 3 2 'l..
1156.5 2080.
1146. 2100.
1146. 2700.
1155.5 2720.
1155.5 2735.
1154. 2740.
Il54. 2850.
1152. 3210.
1150. 3300.
1148. 33iO.
1146. 3390.
1146. 3440.
1147. 3520.

{

'1156. 1880.
1158. 1910.
1156.5 2080.

[
1147. 3520.
111>0. 3530.

\+He-;--··O.
1--1160-.---30--.

1160. 410.

U
158. 930.

1158. 1500.
1156. 1600.
1156. 1880.

9 20 1159.50
120000.

5 6
1155.
1154.
1152.
1150.
1150.

\

1160.
1158.
I1S7.

500.

500.

1I50. 1900.
1148. 1910.
1148. 19',0.
1146. Ino.
11'.6. 2040.
1144. 2050.
1144. 2170.
1145.5 2510.
-1-1·60-.--- O.
-lI58. ---'-10.
1156. 90.
1156. IUO.
1155. 955.

\1145.5 2510.
1158.4 2520.

"'11145.5- -2550.
lIl58;'-3060:

6 11 1158.00
120000.

19 3
1156.
1143.
1143.
115', .4
1154.4
1150.
1150.
1152.
Il52.
1154.
115/t.
1150.
Ill, 8.
1144.
114', •
1146.
1146.
1148.
1148.r lise.

\ 1156.
~. 1156-.
\ 1148.
L 1158.

7 18
120000.

24 0
1158.5
1144.5
1144.5
1155.
1155.
1150.
1150.
1152.
1150.

II JOB 0001 02El BCKW2
1/ XEC BCKW2 1

ASU-SALT RIVER STUDY 1972 TOPO~N 4 Q:120000
1 12 1159. 0.0016 120000.

0.040 0.050 0.050 0.070 0.095
11 5

1154. 885. Il50. 1610.
1140. 910. 1148. l620.
Il40. 1180. 1146. 1650.
1140. 1230. 1144. 1890.
11'.2. l100. 11',l_. 1930.
1142. 15~J. 1142. 2010.
~l44. 1590. 1142. 22~0.

1144. 18l0. 1144. 2300.
Il46. 1910. 1146. 2320.
Il',8. 2020. 1150. 2330.
115C. 2039. 1160. 2350.
116C. 160. tl.162.---340.
1156. 170. 1160. . qO.
1152. 200. 1154. 420.
1152. 650. 1154. 460.
1154. 885. 1157. 835.

2 13 1160. 500. 4 15 1157.50 500.
120000. 120000.

16 ;r' 17 q. 2
1156." 905. 1154.\ 870.
1140. 930. 1141. 890.
11'.0. 1530. 1141. 1510.
1152.8 1555. 1153.3 1535.
1152.8 1570. 1153.3 1548.
1140. 1600. 1152. 1550.
1140. 1730. 1152. 1590.
1142.1810. 1154.16',0.
1144. 1870. 1150. 1680.
Il4'.. 2nso. 1I4S. 1730.
11'.6. 2l10. 1146. l740.
1150. 2110. 1146. 1750.
Il52. 22"0. 1144. 1810.
1156. 2300. 1144. 1930.
1I58. 2350. 1142. 2170.
1160. 2360. 1140. 2420.

[

-.110,10'--410; 11'.0. 2550.
1154. 420. {115e,--"40-.
1152. 600. 1154. 100.
1152. 790. ! 154. 870.
1154. 8'.0. (1140. 2550.
1156. 860. 1158. 2560.
1156. 905. 5 16 1162.46 'tOO.

3 14 1161. 500. 120000.
120000. 20 J(

16 ~ 1155. 3

1157."3 835. 1142.
1140. 880. 1142.
1140.1480. 1154.
1153. 1505. 1154.
1152. 1590. 1148.

1148.
1150.
1156.
1152.
1I5't_
1152.

..

I

I
I

I
I

I
I

I
I



--'[;

I ·4

I I
"
I. ~

I
I
I
I'
I
~I

I
I
I
I
I
I
I

ASU-SALT RIVER STUDY 1972 TOPO RUN 4 Q=120000
Q= 120000. NC= 0.04 K=C.046666 50=0.001600

STA 10 W.S.E:L. L QC VC VC2I2G S SAY HF HT HSUM ENERGY EI\'.eAL.)( 12 1 1155.44 118006. 8.06 1.01 0.001600 1156.44 1156.44"-13 2 1156.62 500. 116n5. 6.08 0.57 0.000873 0.001236 0.61 0'.04 0.66 1157.19 1157.10.... 14 3 1157.12 500. 119283. 5.61 0.48 0.000681 0.000777 0.38 0.00 0.39 11;7.60 1157.50..... 15 4 1157.50 500. 115724. 4.64 0.36 0.0004')6 0.000589 0.29 0.01 0.30 1157.86 1157.81',:16 5 1157.70 400. 110964. 5.64 0.49 0.000792 0.000644 0.25 0.03 0.29 . 1158.19 1158.11'< 17 6 1158.00 5CO. 119628. 7. 15 0.79 0.001439 0.001115 0.55 0.08 0.64 1158.79 1158.75'1.18 7 1158.62 500. 119805. 7. 88 0.96 0.001984 0.001711 0.85 0.05 0.90 1159.58 1159.66'l<. 19 8 1159.62 500. 117372. 7.70 0.92 0.001B66 0.001925 0.96 0.00 0.96 1160.54 1160.63)(20 9 1160.81 550. 59724. 8.63 . 1. 15 0.003043 0.002454 1.35 0.07 1.42 1161.96 1162.05')<.21 10 1162.57 450. 10B672. 5.70 0.50 0.000799 0.001921 0.86 0.06 0.92 1163.07 1162.98)( 22 11 1162.84 500. 104087. 7.90 0.97 0.001558 0.001179 0.58 0.13 0.72 1163.BO 1163.71
CHANNEL NC= 0.0400 K=O.046666
I AC IoIPC RC RC23 RC43 R23A/NC OC VC
1 14627. 1157. 1 i.63 5.42 29. '19 1985311. I1B006. 8.06
2 1911'3. 1466. 13.C3 5.54 30.65 2649042. 11(,215. 6.0A
3 21253. 1525. 13.93 5.79 33.50 307')648. 119283. 5.61
4. 23893. 1687. 1'/.15 5.85 34.21 3498823. 11S7:J4. 4.84
5 19643. 1563. 12.56 5.40 29. 18 2656337. 110964. 5.64
6 16729. 1462. 11.43 5.08 25.74 2124744. 119628. 7.15
7 15187. 1458. 10.41 4.17 22.72 1812123. 119805. 7.88
8 15224. 1445. 10.53 4.80 23.07 1830505. 117372. 7.70
9 6919. 800. 8.64 4.21 17.73 729343. 59724. 8.63

10 19053. 1505. 12.65 5.43 29.47 2589315. 108672. 5~70
11 13161. 1050. 12.53 5.39 29.08 1776710. 104087. 7.90

OVERBANKll) NO(ll~ 0.0500
I AC ~IPO RO R023 R23A/NO 00 VO
1 1786. 596. 2.99 2.07 74267. 4327. 2.42
2 1749. 452. 3.86 2.46 86254. 3784. 2.16
3 672. 417. 1.61 1.37 18',93. 716. 1.06
4 2785. 830. 3.35 2.24 124876. 4130. 1.48
5 267. 320. 0.83 0.88 4741. 198. 0.7',
6 180. 125. 1.43 1.27 4590. 258. 1.43
7 O. O. 0.00 0.00 O. o. 0.00
0 161. 200. 0.80 0.86 2810. 180. 1.11
9 . 10516. 1629 • 6.45 3.46 729562. 59742. 5.68

10 O. o. 0.00 0.00 O. O. 0.00
11 O. o. 0.00 0.00 O. O. 0.00

---
OVERBANK(2l N0121- '0.0500

'1 AC \-IPO RO R023 R23A/NO 00 VC
1 O. O. 0.00 0.00 O. o. 0.00
2· o. O. 0.00 0.00 O. o. 0.00
3 O. o. 0.00 .0.00 o• o. 0.00
4 85. 20. 4.12 2.57 4376. 144. 1.70
5 3261. 559. 5.83 3.24 211543. 8A36 • 2.70
6 45. '13. 3.34 2.23 2013. 113. 2.517 61. 16. 3.73 2.40 2944. 194. 3.18
8 61. 16. 3.73 2.40 2944. 188. 3.08
9 390. 634. 0.61 0.72 5642. 462. 1.18

10 2200. 390. 5.63 3.17 139526. 5855. 2.66
11 1477 • 500. 2.95 '2.05 60855. 3565. 2.41



I--'~, .
; 1

.OVERBANK (3) NO(31~' 0.0700
VOI AD . WPO RO R023 R23A/NO QO

1 O. O. 0.00 0.00 O. O. 0.00

I 2 O. O. O.CO 0.00 o. o. 0.00
rI 3 O. O. O.CO 0.00 O. O. 0.00.:1

4 O. O. 0.00 0.00 O. O. O.CO
5 O. O. 0.00 0.00 0.· o. 0.00

I ,"
6 O. O. 0.00 0.00 O. O. 0.00
7 O. O. 0.00 0.00 O. O. 0.00
8 2213. 1881. 1.17 1. 11 35228. 2258. 1.02

'" 9 O. O. O.CO 0.00 O. O. 0.00

I 10 O. O. 0.00 0.00 O. O. 0.00
11 4447. 971. 4.57 2.75 115277. 10268. 2.30

"')

I
OVER8ANK(4) NO(4). '0.0950
. I AC .wpe RO RCZ, R23A/NO QO VO
1 O. O. 0.00 0.00 O. O. 0.00
2 O. O. 0.00 0.00 o. o. 0.00
3 O. o. 0.00 0.00 o. o. 0.00

I 4 O. O. 0.00 0.00 o. o. 0.00
5 o. o. 0.00 . 0.00 o. O. 0.00, . 6 O. O. 0.00 0.00 O. O. 0.00
7 O. O~ 0.00 0.00 O. O. . 0.00

I 8 O. O. 0.00 0.00 O. O. 0.00
9 183. 600. 0.30 0.45 873. 1l~ 0.39

10 6305. 2291. 2.75 1.96 130363. 5471. 0.86
11 2386. 1422. 1.67 ·1.41 35484. 2078. 0.87

..1
'· ... ·1

I
I·
I I.V!!}

I I.'"

i Q

I .. .. , :

V

I u

(;)

I 0



BCKW2

o 10
22qO.
2520.
2360.
2380.
]090.
3110.
3120.
3140.
'150.
H7Q.

14 9
2350.
2380.
3290.
3310.
B 25.
33'-0.
3370.
3410.
3410.
)'.20.
3460.
361.0.
3680.
3710.
37 20.
3910.
1420.
1140.
17BO.
1870.
1800.
1910.
1930.
lB40.
2060.

II JOB 0001 02EI
II <E" BeK.2 ~
~SU-SALT RIVER STUDY 1972 Tapa RU~ 5 Q-IZOOOO

I 12 1160.71 0.0016 ~ •
0.040 0.050 0.050 0.070 0.095

II V J . 1157. 1'90.
1154. BB5. 1150. 1610.
1140. Ol0. 1148. 1620.
1140. IIBO. 1146. 1650.
1140. 1230. 1144. IB9a.
11'.2. 1300. 1142. 1930.
1142. 1550. 1142. 2070.
1144. 1590. 1142; 2290.
1144. 1810. 11'.4. 2300.
1146. 1910. 1146. 2320.
1143. 2020. 1150. 2330.
1150. 2039. 1160. 2350.

]
~1007 1102.---")40.
I I 56.---1 1(!. 1100.---410.
-H5b-.---200. . -< 1154. 420.
1152. 050. \ 1154. 400.
1154. 770. \ U5..;t. 835.
1154. B85. ...:...(05 Ilb4-.-2-Y

2 13 1101.30 500. 120000. '\
120000. (14' '>t) ~

10 .i~ 1154. ~ 3 870.
1156. 905. II'o!. B90.
1140. 930. 1141. 1510.
1140. 1530. 1153.3 1535.
1152.B 1555. 1153.3 154B.
1152.B 1570. 1152. 1550.
Ll40. 1600. 1152. 1590.
114 • 1730. 1154. 1640.
1142. 1810. 1150. 16BO.
}'14,-. 1870. 11',8. 1730.
114'.. 2050. 1146. 1740.
1146. 2110. 1146. 1750.
\l50. 2170. 1144. 1830.
1152. 2270. 1144. 1900.
1156. 23CO. 115,.-;1<[-1160.-.--. O.
115B. 2350. 115B. --_. 40.
Il!.J. 2300. L151.. lOCo

{

.IOO.----410. 1154. 870.

1154. 420. lf154. 1900.
\l~2. 600. 1152. . 1910.
1152. 790. 1152. 2550.
1154. 8'.0. -H5B.---2560.
110:,6. 86C. 1153. 2830.
1156. 905. 5 16 1164.46

3 14 1162.26 500. 120000.
120000. I, "§ ..

16 5 1155. '3" 955.
1157. B35. 1142. 960.
1140. Beo. 1142. 1600.
1140. 1460. 1154. 1625.
ll53. 1505. r-·llbO.·--.·'-'-' O.

.)-1158.~---10.

~
1156. 90.
1156. 100.
1155. 955.

r-ru~. IUS.

...

500.

1000.

L
I154 1635. -('ill 19 ~B 500.
114S: 1650. l20000.

1
\,H·71;11'.B. 1700. =:,-' B 3 ~

1150. 1750. 1156.5 OBO.
1152. 1770. 1146. 2100.
1152. 2510. 1146. 2700.
115B. 2520. 1155.5 2720.
115B. 3060. 1155.5 2735.

- t...!!)17 1-1-64 • ..,.7 500. 1154. 2740.
120000. Ci -;;'-; 1154. 2B50.

10 ,~) ~~ 1155. 2880.
1150.It :r 975. - {1156. IBBO.
1143. 1000. 115B. 1910.
1143. 1600. 1156.5 20BO.
1154.4 1620. J 1155. 2BdO.
1154.4 1635. 1150. 3520.

::;~: :~~~: t:::~: ~;~~:
1152. 1750. 1170.----0.
1152. 1170. 1160. 30.
1153. 1790. 1160. 410.

-1160;---- O. 115B. 930.
115B.---- 10~ 1158. 1500.
1158.-630. 1156. 1600.
·1160.- 750. 1).56. IB80.
-1160.---- 7BO. - <...2) 20 n65..-"i 550.

1158. BOO. 120000. I'CoO.Su
I 158. B50 • 2 6 ·4 0 ~ L
1156. 920. 1155. 2890.
1 \'6. 975. 1155. 3050.

-1'1'53. 1790. 1160. 1270.
1153. 2430. 1158. 2000.
1159. ··--2440-. 1157. 2250.
.115~. __ 3100 •. , 11'07. 2270.

_(:7~18 lI-b4e--S0~. 11"7. 28UO.
120000. ,.'B.'" 1155. 2B90.

10 5 4 1155. 3050.
1158.5 1560. 1155. 36~0.

1144.5 1590. 1160. 3100.
1144.5 2190. 1160. 4100.
1155. 2210. --1170. 0'
1155. 2225. 1162. 70.
1150. 2235. 1160. 1270.
1150. 2250. 1021 1166.97 450.
1152. 2280. 120000.
1150. 2350. 23 0
1153. 23BO. 1160.

,1162. --,_. 170. ",-0"\ 115B.
1_1100.' -- 370. 1157.
~ .1160.---- 980. 1146.
( 1160.---1330. 114B.
W,158~1560. 1I5B.

~
153' 23BO. 1158.

1153. 3010. 1150.
1159. ~020. 1150.
1159. lnO. llH.

1158. 31BO.
1156. 3220.
1150. 3290.
1146~ 3390.
1148. 3400.
11't6. )'.90.
1150. 3620.
1152. 36BO.
1148. 3690.
1152. 3710.
1152. 3760.
1154. 3190.
1156. 3800.
1156. 3800.
1156. 3880.
11S6. 4170.
11100. 4180.
11&0. 4190.

--1170;-----0.
1160. 40. 296 CARDS LISTED
1160. IB20.
1158. IB30.
1156. IB',O.
1156. IBbO.
1158. IB70.
115B. 2010.
1160. 2210.
1160. 2290.

11 22 1167.12 500.
120000.

B 0
1150.
11 1,9.5
1149.5
1158.
1I5B.
1151.
1152.
1160.
1160.
1162.
1160.
11bO.
llS8.
115B.
1160.
1160.
1160.
115B.
1156.
1152.
1156 •
115b.
ll56.
115B.
1151 •

II~O. 20eo
1160. 2110.
1158. 2120.
1158. 2340.
115B. 2350.

r-·1170~ o.

~
1 tH:----7H:
1160. 140.
1153. 750.
1155. 840.

. :160. 800.
L! 160. 1420.

50
90



--'-'" C\

I: OVERBANK(4) NO(4)- ·0.0950
,I AO ,WPO RO R023 R23A/NO 00 VO
1 o. o. 0.00 0.00 O. O. 0.00

I
2 O. O. 0.00 0.00 O. O. 0.00
3 O. O. 0.00 0.00 O. O. 0.00

~. I 4 O. O. 0.00 0.00 O. O. 0.00
1 5 o. O. 0.00 . 0.00 O. O. 0.00

I
6 O. O. 0.00 0.00 O. O. 0.00
7 o. O. 0.00 0.00 O. O. 0.00
8 O. O. 0.00 0.00 O. O. 0.00

\\~.... 9 -457. 1270. -0.36 0.50 -2440. -185. 0.40
., 10 5480. 2291. 2.39 1.78 103182. 4581. 0.83

I 1 1 1931. 1422. 1.351.22 249 l ,:,. 1546. 0.80
ASU-SALT RIVER STUDY 1972 ~POI~UNJ1Q=120000

f 0= 120000. NC= 0.04 K=0.~46bb 0=0.001600
STA 10 \oJ.S.EL. L QC VC VC2/2G S SAV HF HT HSUM ENERGY EN.BAL.

I
12 1 1155.61- 120632.' 8.13 1. 02 0.001600 1156.63 1156.63
13 2 1156.82 500. 116000. " 5.97 0.55 0.000828 0.001214 0.60 0.04 0.65 1157.37 1157.28
14 3 1157.28 500. 119'.50 •. 5.62 0.49 0.000686 0.000757 0.37 0.00 0.38 1157.76 1157.67
15 (4. 1157.46 500. 110105.' 7.88 0.96 0.001406 0.001046 0.52 0.14 0.66 1158.42 1158.33

I O~
16 5 1157.71 400. 103074 •. 10.09 1.58 0.001976 0.001691 0.67 0.18 0.86 1159.29 1159.19
17 6 1158.84 500. 109391.' 9.72 ·1.46 0.002096 0.002036 1.01 0.01 1.02 1160.31 1160.22r 18 7 1160.01 500. 103599.

,
9.23 1. 32 0.001911 0.002004 1.00 0.01 1.01 1161.32 1161.24

19 8 1161.18 500. 88212./ 8.30 1.07 0.001605 0.001758 0.87 0.02 0.90 1162.24 1162.14
20 9 1162.58 550. 8991. '\ 7.41 0.85 0.002680 0.002143 1.17 0.02 1.20 1163.43 1163.34

I 21 10 1163.85 450. 102221 .... 5.09 0.40 0.000732 0.001706 0.76 0.04 0.81 1164.24 1164.16
22 11 1164.02 500. 107716. /" 7.48 0.86 0.001241 0.000969 0.49 0.14 0.63 1164.88 116'1.79

CHANNEL Nez 0.0400 K"O •.046666

~I
'I Ae \oIPC Re Re23 RC43 R23A/Ne QC ve
1 14822. 1157. 12.80 5.47 29.92 2029488. 120632. 8.13
2 19402. 1466. 13.23 5.59 31.27 2716186. 116000. 5.97
3 21231. 1526. 13.91 5.78 33.42 3072730. 119450. 5.62

I
4 13970. 1037. 13.46 5.66 32.00 1978307. 110105. 7.88
5 10215. 675. 15. 11 6. 11 37. )3 1562564. 103074. 10.09
6 11241. 822. 13.68 5.72 32.69 1609961. 109391. 9.72
7 11219. 827. 13.56 5.69 32.32 1596645. 103599. 9.23
8 10619. 804. 13.19 5.58 31.14 1483562. 88212. 8.30

I 9 1212. 159. 7.57 3.86 14.87 116990. 8991. 1.41
10 20077 • 1160. 11.40 5.07 25.65 2545568. 102221. 5.09
11 14394. 1055. 13.63 5.71 32.53 2055355. 107716. 7.48

I
"

OVERBANKll) NOlll-0.0500
, I AO .WPO RO R023 R23A/NO QO VO

1 1044. 628. 1.66 1.40 29345. 1710. 1.63
2 1837. 451. 4.06 2.54 93638. 3999. 2.17

I 3 490. 283. 1.72 1.44 14130. 549. 1.12
4 530. 318. 1.66 1.40 14906. 829. 1.56
5 226. 261. 0.84 0.89 404 O•. 266. 1.17
6 663. 929. 0.11 0.79 10610. 120. 1.08

I 7 4. 960. 0.00 0.02 2. O. 0.03
8 142. 90. 1.58 1.35 3875. 230. 1.61
9 12004. 1318. 9.10 4.36 1047459. 80501. 6.70

10 o. O. 0.00 0.00 O. O. 0.00

I
11 O. ,0. O.CO . 0.00 O• O. 0.00

-.... -- -.. , ,.

I





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

Q = 183,000 cfs



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

1/ JOB 0001 02EI BCKW2

_" U 'EO 8CK,2 I I,i tf'U-G1)T RIVER STUOY 9n TOPO RUN I 0-183000
'I I 1157.9,. 0.0016" 183000.
O;v+?-- 0.0059 &.-*0 ~
11 ~...I 0.010 o.oqS

O.'j t54. 10l0. 1148. 1620. 114~ • 1000. 1160. 1160. 980. I~ 1164.3 '050. I i6"l. 36t.,!).'1l50. 1150. 1146. 1650. 1148. 1140. 11 ~8. 10. 1160. 1330. 183 • 115~. 3bRO.1140. 1160. 1144. 1~90 • 114b. 1970. 1158. 630. liSA. 1~30. 24 5 0 10 II 58. 3710.114D. 1230. 11'.2. 1930. 1146. 2040. 1160. 750. 1150 2050. 1160. 2290. 1160. 37<0.114 2. 1300. 1142. 2070. 1\4/, • 2050. 1160. 7BO. B~ 1163.3 500. 115B. 2320. 1160. 3910.1142. 1550. 1142. 2790. 11 /,4. 2170. 115B. 800. I B3 0 .. 1156. 2410. 116n. 14"0.1144. 15BO. 1144. 2300. 1146. 2580. 1158. 850. 09 13 7 1156. 2650. 1158. 1740.II"'.• 1810. 1146. 2 l20. 1146. 2650. 1156. 920. 1152. 3210. 1154. n90. lI56. 1790.1146. 1910. 1150. 2310. 1144. 2700. 1156. 1100. 1150. 3300.' 1154. 2760. II 52. lf20.1148. 2020. 1160. 2~ 50. 1142. 2710. 11 SA. 1120. 1148. 3310. 1152. 3000. 115~ • 1860.II SO. 2030. 1162. 340. II' 2. 2A 10. 115~~
1480. 114b. 3390. 1150. 3100. II So. 1910.1160. 410. 2620. . '\ 1162.7 500. 1146. )I.4a. 1155.

llbO. 160. 114', . 18~D 8. 1150. 3150. 1930.1156. 170. 11>4 • 420. 111',4. 2050. 114~. 3 SCJO. 1156. 3170. 1153. 1940.1152. 200. 1154. 460. 1142. 2950. 40 6 IU.S. 3820. 1158. 3160. 11 58. 2060.1152. 650. II 58. 990. 1142. 3030. 1158. 2050. II SO. 3890. 1156. 3220. 1160. 2000.1154. 770. 115R. 1030. 1150. 3050. 1156. 2060. 1160. 3970. II SO. 3700. llbO. 2110.

1 115' . 1030. 1156. 1060. 1160. 3060. 1150. 2090. 11 56. 1 A80. 1146. 3220. \I 58. 2120.
2~ 1159.3 500. 115'~ 1440. 1160. O. II SO. 2250. 11 SR. lQIO. 1146. 3390. 1159. 2340.lB30 • \1 <,G. "I ~ '. IS 1161,7 500. II 5H. 10. 1152. 22BO. 1156. 2130. II'S. 3400. 1156. 2570.14 9 1030 • 1156. 90. 11 50. 2350. 11 56. 7450. 11'.8. 3490. liS', • 2590.1154. 1460. \ 3 9 1156. 100. 1150. 2'160. 1154. 2 'I 70. II 50. 3620. 1156. 2600.1152. 1'80. 1154. 1640. 11 ~6. 1310. 1152. 2500. 1152. 2'BO. 1152. Jb80. 115~. 2610.1142. 1510. 1150. 1680.

115"~ 1560. 1154. 2520. 1152. 2550. 114Q. 3b90. 1160. 2650.1\'0. 1S50. 1148. 1730. 6 '17 1162.0 500. 115b. 2500. 1150. 257O. 1152. 3710. 1170. O.11"0. \7;':'). 1146. 1740. 1830 O. 1156. 26',0. 114~. ? 580. 1152. 3760. 11 bd. SO.1 \'2. 1 e 10. 1146. 1750. 30 11 1154. 2700. 1150. 2600. 11 '}4. 3790. 1162. 60.1144. 1810. 1144. 1830. IISR. 1'60. 1152. 2720. 1154. 2670. 1156. 3BOO. 1162. 730.111,4. 2050. 1144 • 193n. 1156. 1500. 1150. 2110. 1154. 2A50. 1156. 3600. 1160. 7"0.1146. 2110. 1142. 2370. 11 S2. 1520. 11 ~O. 2160. 1152. 3210. 115S. 3680. 11 58. 750.1150. 217C. 1140. 2'.20. 1152. 16l0. 1146. 27BO. 1170. O. 11 58. 4170. 1150. 840.1152. 2270. 1140. 2730. 11 ~O. 16~O. 1146. 20bO. 1160. 30. 11bO. 41£'l. 1160. 860.11%. 2300. 1150. 2770. 1150. 1740. 114R. 2890 •. 1160. 410 •. 1160. , 190. lI60. 1420.115~ •. 2>50. 1160. 2040. 1152. 1750. 11'.8. 2970. 115R. 930. 1170. O. 50\leu. 2360.
fv,.~

1110. 2670. 1152. 1770. 1146. 2.<) A0 4 1155. 1500. 1160. 40. 99.;...f>..,~ff'1- 1160. O. 1l5 /.• lR 10. 1146. 301O. 115b. 1600. 1160. 1P 20.1161). '-10. 1158. '0. 115'· • 1910. 11'.3. 3010.
1156~ 1880. 11 5B. 1A30.~ 1~4. 4l0. 11 ~4. 100. 11 SO. I C)30. Ill, S. 3080. 9(20 1163.8 550. 11 S6. 16'.0.1152. 6CO. 1\54. 890. 1146. 2050. 11"6. 3120. 1830 • , t 156. 18!>O.1152. 790. 1156. 970. 1144. 20BO. II '6. 3160. 11 3 0 ~ 115~ • 1870. 372 CAROS llSTf~115'. 840. 1156. 1090. 1144. 2110. II SO. 3170. 1156. 2620. 1158. 2C 10.llSb. 860. 1152. 1450. 1146. 2200. 1152. 3180. 1156. 2680. 1160. 2210.1156. 910. 1152. 1590. 1146. 2280. 1150. 3200. 1154. 3180. 1160 2290.1154. 1150.

11~4G 1640. 11',8. 2350. 1148. 3720. 1152. 3260. ~ 11 fj) 1165.0 500.115' 14601
500.~

1161.3 '000. 114B. 2610. Ili,H. 3260. 1150. 3400. lR3000.3~ 1160.6 183000. 1146. 2630. 11'.6. 3270. 1150. 3780. 8 8 18 9• In3Q • 11 6 1144. 2660. 114B. 3290. 1152. 3870 • 1160. 2b50.13 8 11 '54. 11360. 1144. 2710. 1150. 3300. 1154. 3940. 1150. 27 1.0.1154. 141.00. 1150. 1590. 1146. 2160. 1150. 3360. 11 56. H90. 1150. 2580.1152. 1590. 1148. 1650. 114R. 2800. 1148. 3400. 1158. 4050. 1148. 3100.1150. i610. 1148. 1750. 1148. 26bO. 1146. 3470. 1160. 4100. 1148. 3240.1150. 1750. 1146. 2870. 1\'.6. 3680. 1160. 1270. 1150. 3300.11 56. 1800. 1144. 3000. 1148. 3700. 1158. 2000. 1152. ·3310.1152. 1850. 1144. 3080. 1150. 3710. 1156. 2620. 1160. 3410.1154. 1870. 1150. 3090. 1160. 3730. 1170. O. 1160. 3410.1152. 1880. 1160. 3100. 1162. 170. 1162. 70. 1162. 3420.1150. 1900. . ll70. 3110 • 1160. 370. 116O. 1270. ll60. 3460.

._---' -~.-.- ---

..



r
HSUM ENERGY-- EN.RAL.
·1162.10 1162.10

1.01 1161.03 1163.12
1.00 1164.04 1164.12
0.72 1164.75 1164.85
0.17 1164.93 1165.02
0.30 1165.23 1165.32
0.36 1165.60 1165.69
0.591166.181166.28
0.78 1166.98 1167.06
0.63 1167.60 1167.70
0.77 1168.38 1168.47

HT

0.10
0.01
0.12
0.00
0.02

_0.01
0.11
0.01
0.04
0.19

HF

0.90
O.'}'}
0.59
0.17
0.27
0.34
0.47
0.77
0.58
0.58

SAU

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

VC
9.50

10.58
10.70
5.59
5.52
6.01
6.25
8.04
8.28
6.39
9.05

QC
153713.
1511l20.
163192.
137723.
15324<).
1610?9.
163804.
100395.
156272.
140403.
115936.

R23A/I\lC
2~06028.

2267182.
2'.30563.
4532962.
4825463.
4302087.
',015463.
2014778.
2573264.
3077951.
2104150.

RC43
40.76
39.89
42.55
54.06
48.32
41.26
37.51
41. 61
29.72
31.39
'.3.06

ASU-SALT RIVER STUDY 1972 TOPO RUN 2 0=103000
Q= 163000. IC= 0.04 K=0.046666 SO=0.001600

STA 10 W.S.EL. L WC vc VC2/2G S
12 1 /1160.71 153713. 9.50 1.40 0.001600
13 2 1161.30 500. 151020. 10.50 1.74- 0.002036
14 31"1162.26 500. 1631')2. 10.70 1.78 0.001953
15--- 4'/ 1164.21 500. 137723. 5.59 0.48 0.000419
16 5./ 1164.46- 400. 151249. 5.52 O.q 0.000458
17 6 ~1164.67 500. 161029. 6.01 0.56 0.000636
18 7/1164.99 500. 163804. 6.25 0.60 0.000755
19 8/1165.18 500. 100395. 8.0'. 1.00 0.001127
20 9'- 1165.92 550. 156177.. 8.2lJ 1.06 0.001674
21 10/1166.97 450. 140403. 6.39 0.63 - 0.000944
22 II v1l67 500. 115936. 9.05 1.27 0.OOD76
CIIANNEL - NC 0.0',00 K=0.046666

I AC WI; --- RC RC23
1 16178. 1002. 16.14 6.39
2 14337. 902. 15.88 6.32
3 15237. 913. 16.67 6.53
4 24623. 1234. 19.95 7.36
5 27725. 1511. 18.34 6.96
6 26751. 1641. 16.29 6.43
7 26189. 1726.15.16 6.13
8 12475. 760. 16.39 6.45
<) 18855. 1480. 12.73 5.45

10 21943. 1653. 13.27 5.61
11 12808. 761. 16.82 6.57

,", .

I
I
I
I
I

I

I
I
I
I
I
I
I



-~...... _---1 \:1 II JOB OOOL 02EL BCKW2
II XEQ 8CKW2
ASU-SALT RIVE~TUDY 1972 TOPO ~UN-~Q 163000 I.

1 L2 ll~ _ 0.00L6 G63l?00~
/'.1, 0.04~0.050 0.050 0.070 0.09·s'

ll' .
. --:-LL54-J 605. ll50. L6LO. 1L54, 1870. 1158.5 15&0. ll60.· 410.L140. 910. ~ 1148. 1620. ll52. L800. ll44.5 L5'J0. 1158. 930.i140. lLOO. 1l'.6. 1650. 1150. 1900. 114'•• 5 2L'I0. ll58. 1500.

I ll40. L230. ll44. 1890. L148. L9l0. 1155. 2210. 1156. 1600.ll42. 1300. 1142. L930. ll4 B. 1940. ll55. 2225. 1156. L880.1142. 1550. Ll42. 2070. lL46. 1970. 1150. 2235. 9 20 lL65.92 550~1144. 1590. 1142. 22'10. 11 46. 2040. 1150. 2250. 183000.11'.4. 1810. 1144 .. 2300. ll',', •. 2050. lL52. 2280. 5 6· I> 0 3

I
1146. 19LO. 1146. 2320. ll44. . 2170. 115 O. 2350. 1155. 2890 •L148. 2020. ll50. 2330.- 1145.5 25l0. 115 O. 2 4 00. 1l·54. 3l80.Ll50. 2039. .1LbO. :..·-::'2350'.- LL60. O. 1152. 2500. 11 52. 3280./ilt-O. 160. i 1162. 340. 11 58. lO. 1l54. 2520. ll50. 3400.

~ ::::: 170.

.)
llbO. 4l0: 1156. 90. 1156. 25bO. lL50. 3690.

I
200. Ll54. 420. Ll5&. 100. 1156. 2b40. 1160. 1270.. 1152. 650. 1154. 460. ll5 5. 955. 1L54. 2700. ll58. 2000..... 1154. 885. O. 1157. 835.". 11'.5.5 25l0. 1152. 2720. 1157. 2250.7. 13 11 6 ):-;3'0' 500. 4 15 1 Ltr'r:"Z'f 500. 1158.4 2520. 115 O. 2730. 1147. 2270.183000. 183000. 1145.5 2550. lL50. 2760. L14 7 • 2880.I) 16 ./1 c-

"'"1
17 4 3 1158: 3060. 1146. 2780. 1155. 2890 •I lL56.

,
ll54. B70. 6 17 1164.67 500. 1146. 2860. 1150. 3690.lL40. 930. ll4L. 890. 183000. lL48. 21390. 1160. 3700.Ll40. L530. ll4L. 15LO. L9 9 3 lL48. 2970. 1160. 4100.1152.8 L555. 1153.3 1535. ll51>. '175. 1146. 2980. lL56. 3990.1152.8 L570. 1153.3 1548. ll4 3. 1000. L14 6. 30LO. L15S. 4050.I LL40. LbOO. L152. L550. LL43. L600. LL62. 170. ll60. 4100.L140. L730. 1152. L590. 1154.4 L620. 1160. 370. lL70. O.11'.2. llJl O. C LL'>4. 1640. 11 54.4 1635. lL6 O. 980. ll62. 70.ll'.4. L870. ll50. 1680. 1150. L6'>0. ll60. 1330. LL60. 1270.::::: ~:::J
L1'.8. 1730. LL50. 1740. 1158.5 L560. LO 2L L166.97 450.I LL46. 17'.0. LL52. L750. lL46. 30LO. 103000.1150. 2170. lL'.6. 1750. 1152. L770. 1159. 3020. 23 0 5 0 10ll52. 2270. LL44. 1830. LL54. L810. LL59. 3730. 1160 • 2290.. -r156. ~:--2300; .,-' lL4'•• 1930. 11 54. 19LO. 8 L9 1165.18 500. ll58. 2320.L158; 2350./ 1142. 2370. lL50. L930. 183000. 11 57. 2360.I

__ 116() •___p 6 0 • 1140. 2420. 11',8. 2050. i3 3 3 7 1148 ; 2380./'1160. 4LO. ~ IL40. 2550. Lll.4. 2060. lL56.5 2080. 1148. 3090.. 1154. /'420. 1160. O. 1144. 2LLO. lL46. 2LOO. lL58. 3110.It 152 ; _. 600. -OS 1158. 40. 11'.6. 2200. 1146. 2700. lL58. 3L20.1152. 790. . .J lL54. 100. LL',6. 2280 • 1155.5 'P20. LL50. 3L40.

I n54'--''''i Ll 54. 870. lL49. 2350. lL55.5 2735. LL50. H SO.LL56. 860." lL40. 2550. 1 l', 8. 2430. L154. 2740. lL56. 3170.LL56. . 905. IL58. 2560. 1l60. O. 1154. 2850. 11 58. ~ 180.3 L4' ll' 500. lL60. 2840. ~. L158. 10. 1152. 32LO. lL56. 3220.183000. '> 16 lL6~ 400. LL56. 630. lL5 O. 3300. lL50. 3290.

I rv,---os-r L83000. L160. 750. 1148. 3 3LO. lL46. 3390.1157. 835. 20 5 4 1160. 780. LL46. 3390. 1148. 3400.'1140. 880. ll55. 955. ll58. 800. lL46. 3440. 1148. 34'10.1140. 1480. LL47.. 980. L1S8. 850. 1147. 3520. 1150 •. 3620.1153. 1505. ll42. L600. Ll56. 920. lL 56. L880. lL52. 3680.

I
1152. 1590. ll54. 1625. 1156. 975. lL58. 1910. 1148. 3690.1154. 1635. lL48. 2430. 1156.5 2080. 1152. 3710.lL48. 1650. lL59. 2440. lL4 7. 3520. 1152. 3760.ll4(l. L700. 1159. 3110. lL60. 3530. lL54. 3790.1150. 1750. 7 16 1164.99 500. 1160. 3970. lL56. 3800.1156. 1800. 163000. 1170 •. O. 1156. 3800.I 1152. 1850. Zit 5 3 1160. 30. 1156. 3680.

--~_. - --- ---~--

I
I



4170.
. 4180.

4190.
o.

40.
1820.
1830.

'1840.
1860.
1870.
2010.
2210.
2290.

1167.12

U58 •
1160.
1160.
1170.
1160.
1160.
115A.
1156.
1156.
1158.
1158 •
116D.
1160.

11 22
183000.

8 0
1158.
11'.9.5
11'.9.5
115 u.
1158.
U51.
1152.
1160.
1160.
1162.
1160.
1160.
1158.
U53.
1160.
1160.
1160.
1158.
1156.
1152.
1156.
1156.
1156.
1150.
U58.
1160.
1160.
1158.
1158.
1158.
1170.
1168.
1162.
1162.
1160.
1158.
1158.
1160.
1160.

50

I~

I
I

.. i• i

I
I
I
I

I
I
I
I
I
I
I

8 14 9
2350.
2380.
3290.
3310.
3325.
33 l .0.
3370 •.
3410.
3410.
3420.
3460.
3640.
3680.
3710.
3720.
3910.
1420.
1740.
1790.
1820.
1800.
1910.
1930.
1940.
2060.
2080.
2110.
2120.
2340.
2350.

o.
50.
60.

730.
740.
750.
840.
860.

1420.

sao,;

337 CARDS Ll STEO

,/

99 '

r





,,-----
I"txI OVERBANK(3) NOl3)- 0.0700

I AO wro RO R023 R23A/NU QO VO

I 1 o. o. 0.00 0.00 o. o. 0.00
o. 0.00 0.00 o. o. 0.00 r

2 O.
3 o. O. 0.00 0.00 o. o. 0.00
4 O. O. 0.00 0.00 O. o. 0.00
5 o. 0.' 0.00 0.00 o. o. 0.00

I ~

6 O. o. 0.00 0.00 O. O. 0.00
7 O. O. 0.00 0.00 O. O. 0.00
8 8528. 1881. 4.53 2.74 333831. 18481. 2.16

I, 9 O. O. 0.00 0.00 O. O. 0.00

I 10 O. O. ' 0.00 0.00 O. O. 0.00
11 6867. 971. 7.07 3.68 361672. 21233. 3.09

~

I
OVERBANKl4) NOl4)- 0.0950

-, I AO WPO , RO R023 R23A1NO 00 VO
1 O. o. 0.00 0.00 O. O. 0.00
2 o. o. 0.00 0.00 o. o. 0.00,
3 O. O. 0.00 0.09 o. o. 0.00

I' 4 O. O. 0.00 0.00 O. O. 0.00
5 O. o. 0.00 0.00 O. O. 0.00
6 O. O. 0.00 0.00 O. O. 0.00
7 O. O. 0.00 0.00 O. O. 0.00

1 8 O. O. 0.00 0.00 O. O. 0.00
, , 9 3177 • 1270. 2.50 1.84 61658. 4437. 1.39

10 12356. 2291. 5.39 3.07 400172. 17470. 1.41
11 6082. 1422. 4.27 2.63 168768. 9908. 1.62

"I '-,
,-

I
I, "

-'

~,

,)

I .J

1 ',)

.J "

I ....)

I '..)'

I
,...)



~ ,p-

I /1 Jon 0001 02El llCKW2
II XEO BCKW2
ASU-SALT RIVER STUDY 1912 Topn RUB 5 Q 183000

1 12 II 0.11 O.OOlb 183000.
0.040 0.050 0.050 0.010 0.095

I 11 b
liS? 1590. 1154. 1635. 0 19 llb5.1S SOOt 1158. 3lg0. llbO. 20801154. 885.
llSO. IbiD. 1148. lb50. 183000. 1156. 3220. 1160. 2110.1140. 910.
1140. Ib20. 11'·8. 1100. B 3 4 1 1150. 3290. llSB. 2120.1140. 1180.
114b. 1650. 1150. 1150. 11 ~(>.5 20BO. 1146. 33'10. ll5B. 23'.0.ll'.O. 1230.
ll44. 1890. 1152. 1770. I!'.b. 2100. 1148. 3400. 115B. 2350.

I
1142. 1300.

1142. 1930. 1152. 2510. 11'.b. 2700. 1148. 3490. 1110. O.11'.2. 1550.
1142. 2010. 1158. 2520. 1155.5 2720. 11 SO. 3b20. Ilb8. SO.1144. 1590.
1142.' 2290. 115B •. 30bO. 1155.5 2135. 1152. 3b80. llb2. bOt114',. 1810.
1144. 2300. b 11 11,,4. b 1 500. 1154. 27',0. 1148. 3b90. 11b2. 730.114b. 1910.
114b. 2320. 103000. 1154. 2B50. 1152. 3710. IlbO. 740.ll4S. 2020.
1150. 2330. 10 9 4 1155 .. 2860. 1152. 3760. lisa. .50.

I 11 so. 20}9. ll5b. 975. 18ilO. 115',. 3790. 1158. 840.IlbO. 2350. llSb.
IlbO. 160.

llb2. 340. ll43. 1000. II 58. 1910. 115b. 3800. 11bO. 860.ll5b. 110.
1160. 410. 1143. IbOO.

115b.~ 2080. 115b. 3BOO. 11bO. 1420.115b. 200.
1154. 420. 1154.4 1620. 1155. 2BOO. 115b. 3B80. 501152. b50.
1154. 460. 115'•• 4 Ib35. 1150. 3520. 1150. 4170. 901154. 770.
1151. 035. ll50. lb50. llbO. 3530. 11bO. 4100.I II 54. 885.

IS Ilb4.27 500. 1150. 11'.0. lIbO. 3970. 1160. 4190.42 13 Ilbl.30 500.
183000. 1152. 1150. 1170. O. 1170. O. 29b CARDS LISTED103000. '--14 4 5 1152. 1110. IlbO. 30. I1bO. 40.Ib 'f
1154. 810. 1153. 1790. 1160. 410. llbO. 1020.lI5b. 905.
1141. 890. IlbO. O. II 5B. 930. 1150. IB30.

I
1140. 930.

1141. 1510. 1158. 10. 115B. 1500. 1I5b. 1840.1140. 1530. 1153.3 1535. II 50. b30. 115b. IbOO. 1I5b. 1060.1152.8 1555.
1153. 3 154B. llbO. 7 ~O. 115b. IBOO. 1158. 1870.lI52.8 1510.
1152. 1550. IlbO. 700. 9 20 Ilb5.92 550. 1158. 2010.1140. IbOO.
11 52. 1590. II 58. 800. 183000. IlbO. 2210.1140. 1730. 115'•• 1640. 1158. 8 ~iO .. 2 b " 0 3 1160. 2290.

I 1142., IBID.
lI50. Ib80. ll5b. 920. 1155. 2890. II 22 llb7.12 500.1144. 1810. 1148. 1730. 1156. 915. 1155. 3050. 183000.1144. 2050.
114b. 17 l.0. lI53. 1190. lI60. 1270. 0 0 8 14 911',6. 2110.
114b. 1150. 1153- 2430. 1158. 2000. 1158. 2350.1150. 2170. 1144. 1830. 1159. 24 l ,O. II 51. 2250. 1149.5 '2300.1152. 2270.
I1 /t4. 1900. ll59. 3100. 1147. 2270. 1149.5 3290.I 115b. 2300.
11bO. O. 1 18 ll6',.99 500. lI47 • 2880. 1158. 3310.1158. 2350.
1158. 40. 183000. ll55. 2890. 115B. 3325.llbO. 2360.
11 54. 100. 10 5 " 1155. 3050. II 5 I. 3340.1160. 410.
1154. B70. 1158.5 15(,0. 1155. 3b90. 1152. 3310.1154. 420.
I 154. 1900. 1144.5 1590. llbO. 3700. IlbO. 3410.

I
1152. bOO.

1152. '1910. 11'.4.5 21'10. llbO. 4100. IlbO. 3410.1152. 790.
1152. 2550. 1155. 2210. 1170. O. 11b2. 3420.ll54. 840.
11 58. 2560. 11 55. 2225. llb2. 70. 1160. 3460.II 5b. 060.
II SO. 2B}0. 1150. 2235. llbO. 1210. IlbO. 3b40.115b. 90S.

5 Ib llb4.4b 400. 1150. 2250. 10 21 116b.97 450. 1150. 3b80.3 14 1I62.2b 500.
183000. 1152. 2280. 183000. 11 58. 3710.

I 183000. 4 5 9 1150. 2350. 23 0 5 0 10 IlbO. 3120.Ib 5 1155. 955. 1153. 2360. llbO. 2290. IlbO. 3910.
lI57. 835. 1142. 960. lIb2. 170. 1156. 2520. llbO. 1420.1140. 880. -17 1142

$
1600. lIbO. 370. 115? 23bO. 1158. 1140.

1140. 1460. lI54. Ib25. 11bO. 9'10. lI46. 23BO. 115b. 1760.
1153. 1505. 1160. O. llbO. 1330. 1148. 3090. 1152. 1870.

I 1158. 10. 1158.5 1560. 1I5B. 3110. 1I5b. 1800.
115b. 90. 1153. 2380. 1158. 3120. 1I5b. 1910.
1I5b. 100. 1153. 30iO. 1150. 3140. 115b. 1930.
1155. 955. 1159. 3020. 1150. 3150. 1158. 1840.
lIS4. lb25. 1159. 3130'. 115b. 3170. 1158. 2060.

I
I
I
I



r,

I \\.0
SU-SALT RIVER STUDY 1972 Tapo RUB 5 Q 183000
Q= 183000. NC= 0.04 K=0.046666 50=0.001600

I STA 10 W.S.EL. L QC VC VC2/2G S SAV HF HT HSU~l I:NERGY EN.BAL.

lZ . 1 11~8.87 175938. 9.46 1. 39 0.001600 1160.25 1160.25

" 13 2 1160.26 500. 172015. 7.04 0.77 0.000846 0.001223 0.61 0.06 0.67 1161.02 1160.93
14 3 1160.70 500. 180490. 6.83 0.72 0.000756 0.000801 0.40 0.00 0.40 1161.42 1161.33

I 15 4 1160.89 500. In162. 8.69 1.17 0.001268 0.001012 0.50 0.13 0.64 1162.06 1161.97
16 5 1161.08 . 400. 133334. 10.69 1.77 0.001701 0.001485 0.59 0.18 0.77 1162.85 1162.75
17 6 1162.17 500. 139156. 9.97 1.54 0.001652 0.001677 0.83 0.02 0.86 1163.71 1163.61
18 7 1163.05 500. 134706. 9.82 1.49 0.001655 0.001653 0.82 0.00 0.83 1164.54 1164.44

I
19 8 1164.16 500. 112599. 8.65 1.16 0.001330 0.001492 0.74 0.03 0.77 1165.32 1165.22
20 9 1165.20 550. 14032. 8.59 1.14 0.002424 0.001877 1.03 0.00 1.03 1166.34 1166.26
21 10 1166.59 450. 143377. 5.95 0.55 0.000828 0.001626 0.73 0.05 0.79 1167.13 1167.05

22 11 1166.70 500. 149989. 8.71 1.11 0.001352 0.001090 0.54 0.18 0.73 1167.87 1167.78

I CHANNEL NC= 0.0400 K=0.046666
AC WPC RC RC23 RC43· R23f11NC QC VC

I
18587. 1157. 16.05 6.36 40. 1,5 2959941. 175938. 9.46

2 ;".412. 1466. 16.65 6.52 42 ./t 7 39H3394. 172015. 7.04
3 26417. 1526. 17.30 6.69 44.72 4'.23353. 180490. 6.83
4 17496. 1037. 16.86 6.5B 43.19 2878929. 152162. 8.69

I
5 12468. 675. 18.44 6.98 48.69 2178452. 133334.· .. 10.69
6 13955. 822. 16.97 6.61 't 3.59 2306843. 139156.

~
9.97

7 13714. 827. 16.58 6.50 42.24 2231503. 134706. 9.82
e 13005. 804. 16.15 6.39 40.80 2079973 • 112599. 8.65
9 1631. 159. 10.19 4.70 22.10 192017. 14032. 8.59

.,1 10 24087. 1833 • 13.13 5.57 30.97 3355962. 143377. 5.95
11 17216. 1068. 16.10 6.38 40.64 2748000. 149989. 8.71

I OVERBANKll1 NOlll" 0.0500
I. Aa WPO P.O R023 R23A/NQ QlJ VO
1 3189. 688. 4.62 2.77 1777..65. 10340. 3.24
2 3446. 486. 7.08 3.69 254382. 10905. 3.18

I 3 1326. 376. 3.52 2.31 61505. 2509. 1.89
4 2065. 585. 3.52 2.31 95763. 5061. 2.44
5 1716. 620. 2.76 1.97 67663. 4141. 2.41
6 37':13. 95.6. 3.96 2.50 190207. 11473. 3.02

I
1 3329. 1224. 2.71 1.94 129148. 7832. 2.35
8 536. 115. 3.06 2.11 22653. 1226. 2.28
9 15748. 1561. 10.08 4.67 1411340. 107523 •. 6.82

10 O. o. 0.00 0.00 o. o. 0.00

I
11 O. O. 0.00 0.00 o. o. 0.00

OVEf-BANKI21 NOIZ)= 0.0500
1 AO WPQ RO R023 R23A/NO 00 VO

I
1 O. O. 0.00 0.00 o. o. 0.00

2 O. O. 0.00 0.00 o. o. 0.00

3 O. O. 0.00 0.00 o. o. 0.00

4 6604. 931. 7.08 3.69 48-(683. 25775. 3.90

5 10120. 1437. 7.03 3.67 743789. 45524. 4.49

I 6 8019. 1311·. 6.11 3.34 536596. 32369. 4.03

7 9274. 1351. 6.86 3.61 670267. 40461. 4.36

8 9383. 1094. 8.57 4.19 786819. 42594 •... 4.53

9 8684. 1051. 8.26 4.08 710204. 51906. 5.97

I 10 3769. 390. 9.66 4.53 3422.05. 14623. 3.87

11 3409. 500. 6.81 3.59 245230. 13364. 3.92



I 11 -

OVERBANK(3l NO(3l- 0.0700
QO va

I AD WPO RO' ROZ3 R23A1NO
O. G.OO

I l O. O. 0.00 O.OG O.
O. 0.00 ,A

I,

O. O. 0.00 0.00 o.
i 2 0.00O. 0.00 '0.00 o. o.
j; 3 O. O. 0.00o. o. 0.00 0.00 O.

! 4 O. O. 0.00

I
1 5 O. o. 0.00 0.00

O. O. 0.00 0.00 o. o. 0.00
0 o. 0.00o. O. 0.00 0.00 o.7 20579. 2.47

10748. 1881. 5.71 3 • 1'") 490978.
I. 8 O. 0.00

O. o. 0.00 0.00 o.

I 9 0.00
O. ·0. 0.00 0.00 o. O.

10 5401. 0.89
11 0098. 4954. 1.23 1.14 100070.

: '

I ;. I OVERBANK(4l NO(4l:z 0.0950
I AD WPD RO R023 R23A/NO QO VO
1 O. O. 0.00 0.00 o. o. 0.00
2 O. O. 0.00 0.00 o. O. 0.00

I' 3 O. o. 0.00 0.00. O. o. 0.00

,i 4 O. o. 0.00 0.00 o. o. 0.00
5 O. O. 0.00 0.00 o. o. 0.00

I 6 O. O. 0.00 0.00 O. o. 0.00

I
I

7 O. O. 0.00 0.00 o. o. 0.00I

I 8 O. O. 0.00 0.00 O~ o. 0.00
! . 9 49d3. 1270. 3.92 2.48 130512. 9537. 1.91

! 10 15520. 2291. 6.77 3.53 585139. 24999. 1.61

"I
j 11 7873. 1422. 5.S3 3.13 259501. 14163. 1.79
i -,
I'
!

I
I

! .

I'
I
I
I
I .J

:1
I
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