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APPENDIX A

FEMA HEC-II MODEL INPUT/OUTPUT WITH FLOW
DISTRIBUTION AND COMPUTER DISK
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8448.400
900.500
9759.700

10770.500
11HO.2CO

10875.702
11~22.5CO

11650.000
121~C.ecc

12522.loe
~2325.7CJ

10122.500
10777 .300
11212.400
lWC.CCO

.~QC

.coo
5.000

.000

.000
5.000

.000

.coo

.ooa

.coo

.000
1370.000

.000

.000
1830.000

1238.100
1235.700
1238.400
1222.300
1222.200
1233.700
1242.000
1242.000

1238.200
1238.300
1240.300
1232.900
121 g. 100
1215.000
1259.200

.000
1120.000

.000
1237.000
1232.5CO
1234.900
1225.200
1212.500
1224.300
1229.500
1245.000
1245.000
1245.0CO
1253.3JO
1254.100

nnn
.V'.. IJ

s.oen

.000
5.000

.000

.000

5856.400
6533.500
8404.200
ge05.g00
9127.500

.000
1170.COO

.OCD

.c~o

1390.000
.000

~nn
0101\01.:

1030.000
.000

6123.200
7472.300
8052.800
9335.100

1C80C.CCO

5189.200
7227.500
7532.900
S032.100
9411.500

10ceo.Coo
10735.000
11300.500
11632.300
12106.8CO
12512.200
12564. ~OC

10719.500
11086.900
11402.900
11553.500

10487.000
11511.600

.coo

.oeo

1239.600
1235.800
1236.300
1230.000
1217.400
1227.908
1242.000
1242.000
1254.900

10775.000
1280.000

10800.000
5.000

.000

10820.000
5.000

10800.000
1350.000

.000
1241.100
1239.300
1238.500
1235.100
1225.500
1222.300
1256.500

.000

10800.000
1120.800

.000
1237.000
1237.700
1234.300
1235.300
1210.900
1228.500
1225.500
1250.800
1245.000
ms.ooc
1250.800
:253.900

9054.000
.000
.000

9400.000
.000
.000

9054.000
10000.000

.COO
5154.700
6850.300 .
7454.400
8812.200
£299.800
9927.400

10648.100
11243.800
11573.600
12215.100
12480.300
12590.100

9350.000
10777.300

.000
5079.400
7420.800
7696.100
9354.500
9850.200

10552. ?CO
11057. 500
11320.700
11629.500

9310.000
11136.300

.OCO
5795.200
5442.000
7912.900
9221.800
9655.100

10346.200
11229.900

.000

.eoo

4.100
.000
.000

123~. 100
1""7 "~,,
• "" .... I • .- 'oJ'"

123:.300

1. 1CO

!. 1CO

.oco

1245.0CD
1245.000
1253.700
1252.200

1235.000
1237.000
1235.400
1237.700
1208.800
1221.600
1225.000
1249.900

123).700
1214, geo
1227.700
1242.000
1242.000
1242.000

9333.500

4.100
9032.100

nM
.V\olV

9558.200
.000

1239.500
1238.300
1239.000
1240.100
1225.200
1221.3CO
1255.500

.ceo

.000

.Q~O

43. DOD
.OJO

5516.200
7375.500
7580.000

.000

.000

.000

35.000
nnn

."",'01

.COO

"1r,lO' ?n~
•• ...... .J • '</ "" oJ

11545.500

.000
59.000

.COO
6087.700
SOl.7DD
7303.600
8722.400
£208.700
9694.100

10494.900
11145.700

1G9~4.saa

12290.100
12577 .200

11295.700
11574.800

9333.500
9524.500

10554.000

5271.200
5408.900
7892.200
3870.100
9558.200

100ca.000
11125.300
12053.000

07:25:03

nnn
.t,,;vv

nnn
......... '"

.c~c

.c~o

.coo

.cc~

29.982
.000

30.45S

20.815

20.1£5

1237.200

20.194
.coa

1235.500
1235.900

i250.300

1237.500
1218.000

1242.2CQ

1237.10e
1235.580
1228.700
~239;1CO

1214. 700
1220.200

1232.300
1245.000

1257.600

124S.CQ~

1242.000

1220.800
.~;:: 1 ~nn1",,;, .........'w

1252.300
1250.800

1238.£00
1239.300
1237.700
1239.300
1236.500

1220.7ca
"225.800

X2

Xl
X2

GR
r.o
""i\

GR
GR

GR

GR
GR

I
l ET

Xi

I ET
X~

X2

I G~

G~

I
G~

GR
S!\
GR

I "0-;:\

G~

GR

I GR
GR

I
;::T

Xl
X2

l ET
X1

I
GR
GR
GR

I GR
GR

I
I
I
I
I
I
I
I
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I ET .000 nnn 4.100 9410.000 10845.000 .000 .COO .COO r.nn .oeo
.Vlo/U • 'J"" '"

Xi 31.028 36.000 10322.800 10772.200 1060.000 1100.000 1100.000 .000 .ooa .000
X2 nnn nnn .000 .000 .OOC nnn .000 nf'n .000 15.000

.IJ"'\) ... \.IV .",\JV .... ""oJ

I
GR 1243.500 8747.200 1240.600 8765.600 1241. 200 8912.500 1239.800 9071.800 1236.000 9121.600

G~ 1233. leo 9144.100 1234.900 9199.200 1236.900 9326.400 1245.000 9349.800 1245.200 9382.500

GR 1235.700 9425.8CO 1233.800 9518.200 1230.900 9534.200 1227.800 9559.800 1232.6CO 9582.600

GH 1233.100 9756.800 1231.200 9882.100 1235.600 9931.1CO 1232.700 10000.0CO 1228.400 10127.1CO

I "" 1225.100 10279.700 1228.000 10322.800 1224.400 10490.100 1218.000 10679.000 1212.700 10772.200
\:l:\

GR 1253.000 10884.900 1255.500 11057.200 1254.900 11307.200 1259.500 l1350.CO 1250.900 11645.100

G~ 1268.3oe 11570.500 1250.400 11583.500 1250.700 11712.300 1258.300 11725.900 1250.900 11751.200

I G~ 1251.500 11994. 800 .oeo .000 .000 .000 .000 ~ccc rH'1n n~n
.>JIJIJ .\J'J'lJ

ET .OCO 4.100 9410.000 10845.000 .oeo .GOO .coo .000 .000nnn
• 'W'... v

Xl 31.029 .000 ~n~ .000 5.000 5.000 5.000 .cc~ .000 .000

I
.............

X2 .000 .000 .000 .000 .000 .000 .000 nne .000 15.000..... ,~V

:T .oeo .000 ClOD 8770.000 10890.000 .000 .000 nnn .C80 nnn........... .>JIJV

I Xl 3i. 301 0.000 9589.500 ln67.500 1190.000 1380.000 1440.C2~ . ~::'J .~ao nnn
• v ........

X2 .000 .000 .000 .QCO .000 .000 .OC~
f'\('t" ""n ~5.0ac.iJ .... v .',j\JV

G~ 1245.200 7959.200 1245.300 7989.000 1242.400 8027.100 1242.700 83QS.3CC' 1240.300 S705.800
-- 3275.700 1231.400 9334.200

I
GR 1235.70C 8857.300 1235.700 910COOO 1237.600 9154.800 1235.700
GR 1225.500 £589.500 1220.200 9713.800 1220.100 9786.300 1222.400 9835.900 1222.400 9877 .300

GR 1224.380 9942.000 1228.000 10000.000 1229.700 10036.200 1228.4ca j018~.4~~
,.,')~ ?n~ 1C225.8CC.... ,""~. ""' ......

GR 1232.700 10375.200 1232.200 1007.400 1226.800 10547.400 1231.400 1~C;q~ c;~~ 1229.500 10626.700."" ... I.i ............ '"

I GR 1221.600 10565.200 1220.700 10367.5eo 1253.000 10911. 900 1252.800 11065.200 1261.200 11234.100

G~ 1253.900 li~23.000 1259.800 11595.100 1258.000 11511.900 1260.000 116£.7.COO 1250.000 11585.500

GR 1257.300 117C2.100 12S8.~00 11720.~OO 1258.800 11752.700 1255.5CO 11755.800 1258.300 11815.~OO

I GR 1259.700 11935.500 1259.000 12047.100 1259.800 12118.100 .000 ~~!"l .000 .oeo.\,J ... \J

ST .oeo uco 8250.000 11450.000 .OCO .caa ~nn t'trH' .000.000 .''''·01 .... ..... ''''OJ

Xl 31.522 58.000 9428.500 11533.900 1120.000 1550.000 1160.000 .ceo nnn .COO

I
.101"'""

X2 .000 .000 .000 .000 .000 .COO .CCO n~~ .000 15.ceo• \,Iv".

G~ 1247.000 7461.100 1244 .400 7497.300 1244.900 7703.300 1245.200 8039.000 1235.100 8081.400

GR 1234.800 em.l00 1229.200 8272.700 1229.500 8334.7CO 123L3CO 8'~01. 800 1235.700 8483.900

I GR WO.OOO 8603.000 1237. 200 8554.000 1236.700 8775.200 1242.2CO 8808.8CO 12~2.900 8880.800

GR 1241.500 8924.500 1241.500 9026.100 1242.300 9052.800 1240.400 9162.380 1240.~00 9235.300
G~ 12H.5QO 9428.600 1233.400 9442.100 1229.600 9459.800 1228.600 9533.100 1229.100 9585.400

I
GR 1227.200 9585.400 123~.400 9740.400 1235.800 9372.400 1233.100 9957 .4C~ 1232.200 iOOOO.OOO
Go, 1233.100 10066.600 1234.900 10099.000 1238.000 10207.400 1238.400 10311.300 1236.800 10552.800

Gil 1231.200 10705.700 1234.200 10790.500 1233.100 10902.800 1229.200 11141.200 1225.100 11281.200

GR 1224.400 1H13.700 1230.000 11446.200 1230.600 11501.500 1254.300 11538.900 1264.400 11590.600

I GR 1266.800 11571.000 1257.200 11759.900 1258.500 li785.700 1265.200 11831.400 1268.000 11873.500

GR 1270.500 12030.300 1254.400 12065.000 1265.700 12074.800 1265.700 12101.500 1264.500 12113.300
GR 1271.5CO 12150.800 1272.700 12335.100 1272.700 12~97. 900 .000 nnn .ooe .000.\,1:.1 ....

I ET .000 .oeo 4. 100 8230.000 11950.000 .000 .000 .ceD .000 .000
Xl 31. 725 77.000 9544.000 11019.800 870.000 1530.000 1070.000 .000 .000 .000
X2 .000 .COO .000 .000 .000 .000 .000 .coo .000 15.000

I GR 1248.300 6763.800 1248.300 7039.500 1248.300 7384.700 1248.300 7411.400 1248.300 7433.100
GR 1243.500 1172.900 1244.800 7647.800 1245.900 7951.300 1237.300 7952.800 1234.900 8020.300
GR 1240.000 8055.500 1241.500 8168.900 lW.400 8355.000 1240.200 8450.300 1234.800 8503.500

I GR 1234.SQO 8551.400 1229.500 8597.900 1236.400 8740.300 1240.400 8803.800 1241.000 8910.700
GR 1235.900 8953.300 1245.400 8985.400 1245.300 9028.700 1242.100 9053.600 1243.800 9153.500

I
I



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

G-:/C i/6~ D'l:2S:CS ~·.J.:':c

GR 1244.100 9233.100 1241.000 9294. 200 1245.000 9343.400 1245.400 9431.200 1245.200 9544.000
GR 1242.400 9529.800 1242.900 9573.000 1229.800 9724.400 1231.200 9822.000 1233.200 9959.900
GR 1235.900 9988.300 1235.900 10000.000 1239.400 10057.500 1234.700 10123.000 1237.600 10231. 500
GR 1?'JQ 1 0 n 10342.000 1235.300 10432.500 1229.800 10535.800 1231.400 1C63g.a~8 1233.300 10588.200.1.,",,,, 0""\0''''

GR 1229.700 '10809.900 1230.900 10874.700 1234.000 10908.8CO 1237.100 11019.800 1238.500 11202.200
G:i 1239.900 11420.100 1240.000 11525.000 1235.200 11738.600 1237.100 11825.400 1233.300 11894. 900
GR 1237.100 11975.000 1238.500 i20B9.300 1235.700 12107.500 123C700 12218.900 1243.500 12240.400
G;~ 1239.~DD 12252.800 1239.400 12335.900 1241.000 12378.100 1245.900 12~43. 900 1244.500 12544.800
op 1270.700 12605.900 1271.800 12718.300 1273.900 12834.100 1275.100 12925.7QO 1270.000 13027. ?COlJi\

GR 1273.100 13221.000 1270.500 13241. 900 1274.COO 13250.200 1274.800 1329L 500 1271.900 13325.100
GR 1275.100 13359.100 1275.100 13410.900 .000 .000 .000 ~nn .000 .oeo

:T .000 .000 4.100 8300.000 12000.000 .000 onn ""1'1 .COO .008• ',J..., .'JV.J

Xl 31.895 58.000 9550.200 12145.500 920.000 1000.0GO 9S0.0CO .008 nnn .ODe.1J .... v

X2 .~8~ .000 .000 .000 .000 .ccc .COO .D20 nnn 15.000.04·.. ..,

GR 1243.000 5420.3CO 1248.000 5924.500 1248.000 7330.200 1248.000 7351.CCO 1248.200 7380.800
G~ 124?8CO H05.8CC 1245.400 7515.000 1245.000 7777.300 1247.200 8013. COO 120.800 3220.500
G~ :2!5.7CC 8295.000 1239.800 3349.100 1238.000 WO.700 1235.700 8::;01 O"f'! 1239.700 %04.200.., ",' i • w V \I

G:i :225.2C~ 85~9.500 1235.~OC 3751.300 1241.200 8785.~00 ~241.saa S9~9.3~S 12,·~5.gaO 890S.200
Gq 1234.3~a 9014.100 1236.400 SiSO.700 1243.500 9175.500 12~6.3CO c'" 'nn 1245.900 9414.8C8..... '1"+. r ......

G" 1"A~ ~nn SS2~.700 1215.500 9547.100 1245.100 9550.200 1237.500 9575.800 .?,.? 1nn 9529.800:\ ,~"""."""IJ 11. .... '- •. \J",

Gq 1232.300 9303.500 1228.100 9854.300 1232.100 9912.300 1232.500 1111')1"11'\ ?""If) 1231.000 10064.800.\1\,1 .... 1.: • ..,"' ....

2~ 11~~ ~nn 10138.500 123g.SCC 10225.100 1239.400 10386.700 1239.900 10427.900 1238.6DD 10731. 500I" .... '"' .... "" J

GR ~.,~:: ?nn 10797.000 1237.500 10819.300 1241.700 10904.800 1242.900 10973.100 1243.100 11126.900....... "".1. .... "

S~ 7239.700 11307.500 124 l.1 00 11525.600 1237.900 11582.500 1237.7C0 11737.000 12~3.1CQ 1'777.000
29 12!5.2CO 11905.000 12L4.200 12112.700 12~5.30C 12145.500 1243.900 ]1'01 ,~~ 1245.50G 12454.400'- ........... .,. ........

GR ~2t5.7~8 12529.500 1242.800 12743.800 1243.000 12939.800 1244.000 1~r~~ H'I!" 12~5.300 13119.200..... '.1'" 'oJ. j ... oJ

GR 1250.500 13210.100 1252.500 13255.700 1255.100 ;3391. 300 1251.500 134~2.8CO 1273.500 13485.900
Glq 1278.100 13526.800 1275.500 13595.700 1278.700 13815.300 .000 non .CCO .oeo... .J;J

-I .ooe .000 .000 .000 .000 .000 n~n non .COO .000tv ......... •·.... v
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PAGE 5

S:CNO DEPTH CiiSEL CqI'~S riSELK EG HV HL OLOSS BANK CI ~\I
i..l..t:f

I 11 QLOB CI"W QRCS ALOB ACH AROS VOL Tl'iA LEFT/RIGHT
'<

1./;1

TI~E "LOS VCH VROB XNL XNCH XNR WTN WHN 5STft.

~I 110. XLOBL XLCH XL08R !TRIAL IDC ICONT CORAR TOP\,I D E~DST

'"~''''' -

I :tDROF 1

I CCHV= .300 CEHV= .500
·SEeNO 28.358

2E.35 3.65 1202.65 .00 1217.31 1203.11 .46 .co .00 1218. 00

I 2Mnn O. 20000. O. O. 3559. O. o. O. 122~.C~
",,\J\J>J.

nn nn 5.47 .00 .025 .025 .025 .COO 1199.00 5042.55
.'.J',J .0"

.001992 n n O. 0 0 7 .CO 1236.61 6279.25... w.

I ~LC~ DISTRIBUTICN FOR SECNO= 28.36 CtiSEL= 1202.55

I STA= 5"'" ~,'n,;,.,..;. .. """'! .....

':JEQ I~=
~nn n

.......... \,1

.~.REA:: 3659.0

I
VE~= 5.5

CCH\'= .1 CO CEHV= .300
~4gJ NH CA.RD USED

I '*=S~C~J 28.645
28.55 7.32 1205.02 .00 .00 1205.79 .77 2.59 .09 1213.70

rynrl1 n n 20000. D. O. 2831. O. 113. 31, 1'''' nn

.. '..... "" v • V.
It. I"" .... '"

I
.05 11(\ 7 n~ .8S .C25 .025 .025 nnn 1197.20 10164.91

•• 0 .", .. .W''''''

.00:04 1650. 1520. l' ~n 2 0 a on 519.65 10584.55
...... "". . ",

I FLCh DISTRIBUTICN FOR SWW= 28.55 CfiS:L= 12C5.02

SH= 101ES. 10770.

I ?E~ Q= 1aD. 0
AREA= 233).3
v·: = 7.1

I ~SECNO 28.831

3255 DIVIDED FLew

I 28.83 7.49 1206.49 nn .00 1205.94 .45 1. 11 .03 12CC70
.~ ..

20000. 10802, 9198. O. 2051. 1668. O. 187. 47. 12C7.10

I
.11 5.27 5.52 .CO .025 .025 .025 .000 1199.00 9252.78

.C00887 950. 1000. 1010. 2 0 0 .00 961.64 10488.48

I
I
I
I



"SEC.~\J 29.221
29.22. 7 0 ~ 1209.44 nn .ao 1210.15 .71 1. g~ .C2 1202.CO

• ... 't • v •

2~O~C. 3641. 16359. O. 8H. 2255. n 340. 88. 1213.50".
".., 4. 31 7.22 .ca .a25 .025 .025 orn 1201.50 9225.14
.~J

••",J""

.C0225S 950. 10Z0. 970. 2 a 0 . CO 1015.65 10240.79

0:/01/80 87:25:Ca
P,~GE

SWW DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS SANK ELEV

0 QLGB QCH OROB ALGS ACH AROB VOL TW,A LEFT/R!GHT

TI~: VLOB VCH VROS XNL X~\CH XNR \HN EL~IN SSTA

S~ooE XLOBL XLCH XLOSR ITRIAL IDC ICO:lT CGRAR TCPWID EN~ST

F~Otl OISTRI8:.JTION FOR SECrlO= 29.22 CtiSEl= 1209.44

5T.4.= 9225. S23~. 9~ 09. 9585. 10403.
~E~ n- .2 9.5 3.5 8~ .8

'~-

AR~t,= 11.9 393.0 ~~C , 2256.4
, .... "'. ~

VEL= 3.i 4.8 3.9 7.2

"'SEC~O 29.473

3255 DIVIDED FLC;'i

29.4? 9.41 1211.41 .CC .00 1211.75 .35 1.56 .04 1205.70

20000. 4215. 15785. 1. 957. 3288. 1. 444. 115. 1215.00

.27 e.40 4.80 .37 .025 .C25 .025 .000 1203.00 910.29

.000795 1030. 1300. 970. 2 0 a .CO 9i8.53 11302.12

STA= 9172. 9179. 92~3. 10620.
o:~ Q= n .4 99.6.~

AREA= 3.9 39.9 31 C~. C
VEL: 1 7 1.8 5.4,. ,

rn 1208.19 .54 1. 20 .05 1209.40
• 'w>J

44. 31C4. O. 267. 68. 12'5.30

.C25 .025 .C25 .oeo 1199.10 9172.52

2 0 0 .co 781.15 10599. 18

CW3EL= 1207.55

9850. 10000. 10186. 10495.
.5 1.9 3.0 45.0

59.1 180.2 265.7 1557.8
1.5 2.1 2.3 5.5

29.02

28.83 CWSEL= . 1205.~9

29.02 8.~5 1207.55 .ac
"/"In"'" 77. 19923. o.LV,",l.IV.

.15 '! .75 6.42 .s~

,C~1S41 1COG. 1020. 1020.

C~8~ DIST~IS~TIC~J FO~ SECNO=

~sww 29.0:7

2255 DIVIDED FLOW

SB= 9253. 9280. 9~50. 9493.
PEQ 1"1- 2.1 43.1 3.4v-

~.~EA= 101. 9 1272.5 150.5
VEL= 4.2 6.8 .' ,

~. ~

FLO~ DISTRIBUTION FOR SEeNO=

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



Ol/Oi/30 07;25:8B
:J .t.lj:.

SW\O DEPTH C\~SEL CRIWS ~SELK EG HI,' HL OLOSS 8,~,~K ELEV

Q GLOB QCH QROB ALOB ACH AROB VOL T~A LEFT/RIG!H

THI.E VLOB VCH VROS XNL XNCH XNR 1m ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC rCONT CORAR Topwro E~lDST

~LO\~ CISTRIEUTlCN FOR SECNO= 29.47 CWSEL= . 1211.41

STA= 9143. 9151. 9370. 10C9? 11302.

PER 0= .2 20.9 70 c .0.w ...

AREA= i4.5 942.e 3287.7 1.5

VEL= 2.4 I I ~ 0 .4, ., ' ,,'

~SECNO 29.575

3255 DIVIDED ~LCi\

29.58 13.55 1211.S6 .00 .00 1212.23 .27 .47 .01 1214.90

2C~~8. 5151. 1123~. 3552. i 277. 24~S.
1",.,1\ 553. 140. 1210,S~
I;)~V.

~I I 0,1 ~ . 61 2.58 .025 .025 .ns 0~n 1i98.40 8827.01...... .......... ..,. .w'oJ'"

.~:G3C3 920. 10E8. 1020. 2 0 0 .00 1231.23 11752.3~

.cLC~~ Dr STR! 8JT! C~~ FOR SECNO= 29.52 CwSEL= 1211.95

3.44.3

~ .1
11569. 11590. 11752.

7.2
189.£ 429.2

~ 1
•• I

2.9
355.4

115£2.
')...

33.0
1.4

9£91.
n...

1.20 .54 1222.90
670. 155. 1225.00
.000 1209. 10 9475.3~

.CO 441.77 10513.80

9259.

2.07
255,
.025

o

')...
105.0

.5

9616.

204.2
.7

9284.

CWSEL= 121C H

.00 1216.82
O. 1523 .

.025 .025
20 14

8999,
56.4

2H7.7
4.5

10514.

29.98

CO
115.6

5.9

2.5
185.9

2.8

1214.74
183?
5.91

1180.

10~59.

5.9

5.2
150.1

8831. 8958.
23.1

1073.4
4.3

17.3
1.6

10000.
90.8

1523.2
11. 9

8327.

VE~=

SU= S475.
°ER Q=

AREA=

FLOW DISTRI8UT!C~ FOR SECNO=

3301 HI,' CHA~GED ~ORE THA~ HVI~S

3525 2Q TRIALS ATTE~PTED WSEL,CWSEL
3593 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CqITICAL DEPTH ASSUMED

29.99 5.64 121~.74

20000. O. 13153.
.33 .00 11.92

.004974 1530. 1600.

*SECNG 29.981

2255 DIVIDED FLOW

Srt.=
PER G=

AREA=
V:"_=

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

! I

I
I
I



a1/G~/E'O 07:25:08
?,~.~;c

I
S:C~~O DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BA~K ELEV

I G !~~O9 qCH OROB ~.LCB ACH AROB VOL TWA LEFT/RIGHT

TI~E VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLCDE XLC8L XLCH XLC8R !TRIAL IDC ICONT COR.A,R TCPtiID ""lnc:"!'C.t",..- I

I ~SECNO 29.982

I 3255 DIVICED FLC;'i

?O OP 5.09 1215.19 .00 .00 1216.88 1.58 .02 .04 1222.90
......... '.>

20880. C. "O.~, 2058. o. 155~. 324. 570. 155. 1225 00
/ ..;.,.", ,

I ,~ n0 10.78 5.35 .025 ~O25 .025 rnn 1209.10 94H. 9
• oJ-J .V'.i

.\1 ... \1

.003589 5. 5. 5. 4 0 0 nn ~59.44 10519. S.• w

I FLO~Al DISTR! BUTION FOR SECNO= 29.33 CWSEL= 1215.19

SP,= g47~. leGGe. 10459. 10519.

I PER Q= S9.7 5.8 L5
~,R:A= 1652.6 122.9 140.9

'1 .... - 1n Q 5.4 ~ ",':L- IV .... ......

I "'SEC~~:) 30. 19~

3301 '..11.' C:-!PWED ;.'ORE THAN HVINS
l ' ~

I 30.1 S 10.2~ i219.C~ .00 .CO 1219.99 ,~ 3.oe .07 '235.30.~J

2J8CC. Q. 20000. C. n 2~l;n O. 729. 179. 122E.50
v. "' ... v.

I
.~2

('r" 7. 81 .00 n," .025 .025 .CO: 12OB.80 9' 15.21. .,"'~

.00205£ 1120 . 1120. 1170. 0 0 .00 520.07 9535.28

I ~~O~ D;S'TRI=UTIO~ FOR SECNO= 3C. 19 CiiSEL= 121 g. 04

ST.A= 01' ~ 10eoo..... I .....

I °ER Q= 1nn n, ..''''' .....
AREA= 255S.S

\/1:1 - 7.8, ... 10.-

I *SECNO 30.1S5
3S. 19 1C. 25 1219.05 ~n .00 1220.00 .94 .01 nn 1235.30

.-.Jw .w.

28088. n 20000. n O. 2557. O. 729. 179. 1228.50
v. v.

I .42 .00 7. 79 .00 .025 .025 .025 .000 1203.30 911 5.12

.002051 5. 5. 5. 0 0 0 nn 520.65 9635.78.wv

I FLOt; DISnI8UTIC:-'; FOR SECNO'" 30.1 9 CWSEL= 1219.05

-- STA= 9115. 10eoo.

I DER Q= 100. a
AREA= 2555.S

VEL= 7.9

I
I
I



I S:CNO DEPTH Ci't'SEL CRIWS \~SELK EG HV HL OLOSS 8.~.NK ELEV
_. Q QLOB QeH QROB ALCS ,6,CH AROB VOL TtjA LEFT!RIG~T

I T'''''i= VLOB VCH VROB XNL XNCH XNR I\TN ELMIN SST.O,
1 .. ,1:-

SLOPE XL08L XLCH XLCBR !TRIA.L IDC IWH CORAR TOPWID :~lDST

I '"'SECNO 3n .~ ~p
\J~"'oJ-.J

3255 DIVIDD FLOW

I
3301 HV CHMIGED ~ORE THAN HVINS

I ?n ~" 7. 1~ 1221.84 .08 .08 1222.23 .39 2.1 g .05 1239.1 a
"" ..... -t~

20000. o• 28000. O. o. 4082. O. 832. 204. 1223.70

.~9 .eo 5.00 .00 .025 .025 .825 .oeo 12H.70 9423.25

I . 001258 1280. 1370 . 1830. 2 0 0 .00 1102.69 10575.52

I
::1 "II ~!STRI8UT!O~ FOR SWW-= 30.45 Cr;SEL-= 122 i .84, _ ..... ./!j

ST.O,: 9423. 10777.
DER ,,- 1~a.O

I
,,-

AREA: 4001.9
VEL= 5.0

I *SEC~a 20.215
3C.e2 7.93 1222.93 .OC .00 1224.25 ?~ 2.C3 .01 1235.50.. ~

2S-:CO. C. 2000C. n O. 4303. O. l~n, 250. 1251.50
o. .... ... , .

I
. 50 ,""," C55 .ea .025 .025 .025 .C~C ;215.C8 9HC.H

.~08S77 1350. 1p ?n 1390. 2 n n .00 1OS5. 12 10825.5:.. .;"'. 0 \,

I <;! "'. DrSTRI9UTIC~ FOR SWiC= 30.82 C'~SEL= 1223.93
, I.vr,

SU= 9740. 11135.

I
e'ER Q= 100.0

AREA= 4382.3
VE~= 4.5

I "SEC-NO 31.028

3301 HV CHANGED MORE THAN HVINS

I 31. 03 11.£5 1224.65 nn .00 1225.75 2.10 1. 95 .53 1223.00
.00

20000. O. 17559. 2441. O. 1521. 200. lOS3. 268. 1212.70

I
.53 .00 11. 54 12.21 .025 .025 .025 .OCO 1212.70 10478.29

.004217 1050. 1100. 1100. 3 a 0 nn 327. 34 10805.53•w"

I
I
I
I



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

SECNO DEPTH C\'iSEL CRIWS WSElK EG HV HL OLOSS 8N~K ELE'!

0 QLOg QCH GROB AlOS ACH AROB VOL TWA LEFT/R!G:1T

TIME VLOB VCH VROB XNL XNCH XNR WTN EU"IN SSTA

SLOPE XLOSl XLCH XLOBR ITRIAl IDC ICO~n CCRAR TOP\~I D E~~CST

FLC\~ DISTRI8UTlON FOR SECNO= 31. 03 C\'I3EL= 1224.55

SrA.= 1008. 10772. 10S05.
PER n- eLS 12.2'C

ASEA= 1521. 1 199.8
VEL= 11.5 12.2

"'SWiO 31. 029
31.03 12.11 1224.81 .00 .00 1226.79 . 1. 9S .02 .01 1228.00

20000. O. 17558. 2442. O. 1553. 205. 10£3. 258. 1212.70

.53 n~ 11. 20 11. 91 .025 .025 n1" .000 1212.70 10470.99.. " ov,"J

.O~393S
, 5. 5. 2 n 0 .00 335.0S 102C5.07

"

FLCtJ DISTRiBUTION FOR SECNO= 31. G3 C'.'i5EL= 122L81

SIb.= 10m. 10772 . 10806.
PER 1'- 27.8 12.2'wI-

ARE.~= 1567.9 205.1
Vf=1 = '1.2 11.9

"SECNO 31.30'

3255 D!VIDE~ ~LCW

3301 HV Cl-!ANGED ~ORE THAN HVINS

31.30 ,g. 58 1228.78 nn .so 1229.20 .43 2.25 .15 1225.50
.""

20000. 52~. 19254. 121. 256. 3518. 3C. 1175. 28L 1220.70

.70 2.35 5.32 3.53 .025 .025 .025 .cco 1220.10 9522.30

.000846 1! SO . 1440. 1380. 3 0 0 .00 843.84 10875.98

t

FLO\'i DISTR:g:JTIO~ FOR SECNO= 31.30 C'rISEL= 1228.78

STA= 9522. 9690. 10858. 10876.
PER Q= 3.1 95.3 .6

AREA= 255.8 3617 .9 34.2
VEL= 2.~ 5.3 3.5

"SECNQ 31.522



ST.A.= 8010. 8020. 8551. 8699. 87340 11020. 11895. 11938. 12219. 12220.

PER Q= .0 .3 12.5 2.9 83.1 .5 .5 .1 •C

AREA= 2.2 32.1 433.3 1CC 2 2713.6 36.9 43.7 21.7 .5

V~L= 1.0 1.7 5.B 5.4 6.1 2.7 2.7 1.2 1.2

??n1 HV CH.A,NGED MORE THAN HVINS
...'>oJ.,; •

31. 73 5.82 1235.32 .co .CO 1235.88 .55 3.52 .OS 12~5.2C

20000. ~1"O 15627. 21 t; 572. 2714 . 103. 1324, 334. 1237.10
.., 1"1.1. .. ~ .

.79 S.~7 6.13 2.39 .025 .025 .025 .oeo 1229.50 8810.13

,002032 87C. 1070. 1530. A 0 0 .00 1181.54 12220.41..

, ..~ - - ... ~

SECNO DEoTH CWSEL CRHiS WSELK EG HV HL OLOSS 8,A,~IK ELEV

11 111110 QCH GROB ALeB ft.cH AROB VOL TWA LEFT/RIGHT
'" v.. ... v:.J

TI~E VL08 VCH VR08 XNL XNOH XNR WTN EL!>IIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC Icmn CORAR TOP\~I 0 ENDS:

3255 DIVIDED FLOW

1235.32CWSEL=

.00 1232.28 1. 37 2.12 .28 lHL 50

135. 2021. n 1257. ?~O 12E!.?O... ",v.,. •

.825 .025 .~25 .GCe 1224.40 82~~.O3

20 19 0 •CO 829.50 1150 1 .85

CWSEL= 1230.92

31. 73

8354, 11539.
.3 95.1

14.0 2020.5
3.8 9.5

3.1
97.0
" ~0 .•

FLOW DISTRI9UTIO~ FOR SECNO=

3255 OIVrSEO FL8~

"'SECNC 31.725

STA= 8244. 3273.
PEQ ~" .5
ARE,~= 24.5

'1EL= 4.3

CLOW D!STRI8UTIO~ FOR SECNO= 31.52

3585 20 TRIALS ATTE~PTED WSEL,CWSEL
3693 PR09A8LE MI~IM~M SPECIFIC ENERGY
372C CRITICAL DEPTH ASSUMED

1,52 5.52 1230.92 1230.92
2 COO. 784. 19215. O.

.74 5.7e 9~51 .~o

.005458 1120. 1150. 1550.

3301 HV CHANGED MORE THAN HVINS

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



S:CNO DEDTH CWSEL CRltJS WSEL~ EG HV HL OLOSS 9A.~~ ELEV

" QLOB QCH QROB . ALOB ACH AROB VOL TWA LEFT/RIGHi
'(

TI~E VLOB VCH '1ROB XNL XNCH X~lR WHJ ELMIN SSTft.

S~OPE XLOBL XLCH XLOBR !TRIAL IDC ICCNT CORAR TOPWID E~OST

ST,~= 3495. C,07 85£5. g5~9. 8752. 8757. Sa~ 4• 9151. 9153. 12115.
...: ..' ....'&...

~ER 0= ,7 0 •C 1.1 .0 ~
,

~.8 .0 9C.1.- .. ~

AREA= 59.9 3.3 5.8 88. 7 2.0 17!.2 20.0 1.0 2515.9

V:L= 2.1 2.1 1.5 2.4 U 3.5 3. 9 1.4 7.2

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

"'SWW 31.895

3255 DIVIDED FLOW

31. 90 9.05 1237.15
2~a~8. 1980. 18020.

.33 3.35 7.15
.GG1S77 920. 930.

CLOW D!S:RI8UTIO~ FOR SECNO=

.00
o.

.00
1000.

31.90

.00 1237.88
592. 2516.
.025 .025

3 0

CWSEL=

7' 1. 95 .05 17~<; 1 n
• :..J .. ..,. ..... !'J

D. 1395. 359. Hlli~ "'1I ~~ Yo _.

.025 .000 1228.10 8~95.GL

0 .CO 1034.79 10815.99

1237.15



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
m

I

.. I'" I .,:. ~

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
.ERROR CORR - 01,02,03.04,05,05
~CD!FICATIO~ - 50.51.52.53,54.55,55
IBM-PC-XT VERSION

**************************************************

THIS RUN EXECUTED 01/01/80 07:30:0



3470 ENCROACH'IoENT STATICNS= 9300.0 10900.0 TYPE= 1 TARGET= 1600.0CO

28.55 9.70 1206.90 . DC 12GS.C2 1208.55 1.65 3.31 .25 1213.70

~:ooo. n 40000. O. O. 3871. O. 155. '? 1213.00
v.

,,~.

.04 .CO 10.33 ~n .025 .025 .025 .COO 11 97. 20 10124.07
• J v

.002412 1550. 1520. 1450, 2 0 C .00 530.75 10704.82

, . . ~ ......

SECNO DEPTH CriSEl OR U'iS WS~lK EG HV I-! 1 GLOSS BANK ELEV".

Q GL08 QSH QROS ALOS ACH ARaB VOL TWA LEFT/RIG:iT

Tl~E VL08 VCH VROB XNL XNCH XNR WTN ELMIN SSU,

SLOPE XL08L XLCH XL08R ITRIAl IDe ICONT OORAR TOPWID E~JDST

'!'PROF 2

CCHV= .300 CEHV= .500
"'SWIG 28.358

28.35 5.19 1204.19 .00 1217.31 1204,99 .80 .00 .00 1218.00
!"""n O. 40000. o. O. 5577. O. n O. 1220,00
"t"" o.I'",U.

V •

.00 .o~ 7. 17 .00 .025 .025 .025 .eoo 1199.DO 5C29.35

.oe1977 o. o. o. 0 a 6 .00 1245.30 5284.57

FLOW DISTRI8UTION FOR SECNO= 28.36 CWSEl= 1204.19

su= 5038. 5340,
°Eq Q= ~ co .a
A~:EA= 5577.0

VEL= 7.2

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

CCHV= ,1CO CEHV= .300
'~9C ~H CARD USED
"'SECNO 28,646

330' HV CHA~GED ~CRE THA~ HVINS

FLOn DISTRI8UTIO~ FOR S~S~O= 28.65

SiA= 10124. 10770.
PER Q= 100.0

AREA= 3870.9
VEL= 10.3

"'SECNO 28.831

3265 DIVIDED FlCW

OW3EL= 1205.90



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q GLOB QCH GROB .~LaB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA

SLOPE X~OBL XLCH XLOBR ITRIAL ID8 ICONT CORAR TOP\~ID ENDST

3470 E~CROACHMENT STATIONS:: 9200.0 10900.0 . TYPE:: 1 TARGET= 1700.000

28.83 10.33 1209.33 .00 1206.49 1209.85 .52 1. 18 .11 1204.70

40000. 22748. 16410. 841. 4211. 2546. 359. 289. 54. 1207.10

.09 5.40 6.45 2.34 .025 .025 .025 .OO~ 1199.00 9242.46

. :100712 o_n 1000 . 1010. 2 0 0 .00 1388.76 10711.44
J~\J.

3470 ENCROACHMENT STATIONS= 9400.0 10900.0 TYPE= 1 TARGET= 1500.000

29.22 10.17 1211.57 .00 1209.44 1212.93 1. 16 1. eo .07 1208.00

40000. 7559. 32441. O. 1aas. 3602 . O. 550. 106. 1213.50

.16 6.94 9,01 .00 .025 .025 .025 .000 1201.50 9400.00

.002317 950. 1020 . 970. 3 0 0 .00 929.52 10329.52

2478 ENCROACH~ENT STATIONS= 9100.0 10750.0 TYPE:: 1 TARGET= 1650.000

29.02 10.93 1210.03 nn 1207.55 1210.96 .93 .99 .12 1209.40
.VV

40000. 1358. 38532. O. 432. 4922. O. 434- 83. 1215.30

.12 3.17 7. 85 .02 .025 .025 .025 .000 1199.10 9150.13

. DOH11 1000. 1020 . 1820. 2 0 0 .00 1081.71 lQ750.CC

.2
51.8

1.4

10651.
1.9

307. 3
2.5

10185. 10495.
8.3 41.0

79:3.9 2545.9
4.2 6.4

CWSEL:: 1210.03

10000.
5.9

577. 9
4.1

CWSEL= 1209.33

2.7

29.02

28.83

9852. 1C620.
.1 96.6

eO.l 4921.9
1.0 7.8

9280. 9450. 9509. 9860.
33.0 3.5 3.9

1755.2 305.4 535.0
7.5 4.7

9179. 9370.
.3 3.0

35.1 356.9
3.3 3.4

*5 ECNO 29.221

FLOW DISTRIBUTION FOR SECNO=

STA:: 9150.
PER Q::

AREA=
VEL=

3265 DIVIDED FLOW

*sww 29.017

FLOW DISTRIBUTION FOR SECNO=

STA:: 9242.
PER 0:: 2.2

A.REA:: 193.8
VEL= 4.5

3301 HV CHANGED ~ORE THAN HVINS

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



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
q QLoa GCH QROS ,A,LOB ACH AROB VOL T~A LEFT/RIGHT
n:-'E VL08 VCH 'iR08 X~JL XNCH X~JR WTN ELMI:-l SSTA
SLOPE XL08L XLCH XLOBR ITRIAL IDC ICCNT CORAR TOPi-iID ENDST

3470 E~CROACH~ENT STATIONS: 8350.0 11270.0 TYPE: 1 TARGET: 2420.000

29.68 15.09 1214.49 .00 1211.96 1215.23 .75 .73 .05 1214.98

~ccoa. 9957. 24012. 5021. 1501. 3112. 1937. 866. 159. 1210.88

.26 5.64 7.72 3.11 .025 .025 .025 .000 1198.40 8850.00

.000554 920 . 1050. 1020. 2 0 0 .00 1110.74 9954.55

STA: 3850. e9S8. 9011. 9284. 9516. 9869. 9955.
PER Q: 21.3 3.7 50.0 8.5 5.8 .8

AREA: 1~ 97.7 303.5 3112.2 le38.8 740.8 157.3
VEL: 7.1 4.8 7.7 3.3 3.1 2.1

'2~S.70

1~,' •. .... '1'.

2150.000
.06

1203.00 9150.00
.CO 1085.45 11200.00o

1 TARGET=
.57 1.56

218. 711.
nnn..............025

1214.49

1213.88

1211.57

CWSEL=

CWSEL:

CWSEL=

FLOW DISTRIBUTION FOR SECNO: 29.68

*SEC~O 29.575

3255 DIVIDED FLOW

STft.: 9150. 9151. 9370. 10097. 11300.
PER 0: .0 22.1 76.8 1.1

,A,REA: ~.3 1483.3 4995.2 217. 5
VEL: 1.2 6.0 6.1 2.0

CLOW DISTRIBUTION FOR SEONO: 29.47

"~7n E~IC RQACHMEN T STATIO~S" 9150.0 11300.0 TYPE"... -t,1J

29.47 10.88 1213.88 nn 1211.41 1214,45
."~

~COCO. e9SS. 30710. ~,~ 1423. 4995."".,,'oJ .

.2~ 5.95 6.15 2.00 .025 .025
.Oe0785 111~n 1300. 970. 2 011,l,.J;J.

~LOW DISTRI8UTIC~ FOR SECNO" 29.22

3301 HV CHANGED ~ORE THAN HVINS

3255 DIVIDED FLOW

STA= g~OO. 9409. 9585. 10!03.
0ER Q" .5 18.4 81.1

AREA: 35.9 1052.5 3602.2
VEL: 5.5 7.0 9.0

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



SEeNO DEPTH CI~SEL CRIWS \~SELK ~r.: HV HL OLOSS BA~!K HEV
~"

Q GLOB QCH GROB ALOS ACH AROS VOL TtiA LEFT/RIGHT
TI~E VLOS VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XL08L XLCH XLOBR !TRIAL IDC ICO~T CORAR TOPWIO E~JDST

STA= 9463. iOOOO. 10041, 10096. 10378. 10459. 1C551. 10774. 10788. 111Qnn, v 'J ......... ~

O:R Q= 75.7 .0 .3 4.0 10.8 7.9 .7 .4 .1
AREA= 3008.5 5.5 41.8 383.9 445.0 400.5 91.6 31.5 1~.9

VEL= 10.1 2.5 2.5 4.1 9.7 7.9 3.2 5.4 3.5

30G ENCROACH~E~T STATIONS= 9400.0 10820.0 TYPE= 1 TARGET= 1420.000
29.98 9.30 1218.40 .C~ 1215.19 1219.77 1. 37 .02 .08100000.00

40000. O. 30297. 9703. O. 3009. 1415. 1038. 190 . i225.CO

.29 .00 10.07 5.85 .025 .025 .025 .000 1209.10 9452.95
.C02307 5. 5. 5. 9 0 0 .00 1140.95 10800.14

100S4. 10378. 10459. 10550. 10774 . 10728. 10796.
.0 '.9 9.5 6.8 .2 ~ .0..

8.5 ~ 9a. 7 374.5 317. 7 31.7 19.4 5.1
1.7 3.9 ' n ~ 8.5 2.7 4.6 3.111.0'.'-

.42100008.0:
190. 122S_0~

1209.10 9456.00
873.57 10795.67

1420.000

1037.
.000
.00

0""
'. 0 ••

.025
o

1 URGET=
2.14 2.00

1217.53

1218.40CWSEL=

CWSEL=

12.5

S~S5. 10000.
81.3

2509.5
V:~=

FLCn DISTRIBUTION FOR SEC~O= 29.98

3~7C PJCRC,aCHi/ENi STAi;O~S= C)l ~ .., " lC220.0 TYPE=..... ""v.\"I

29.92 8.B 1217.53 1217.53 1214.74 1219.67
.11 nn~(' ~ . 32525 . 7/1 i/l ~ . 2510.
~'J'J'oII,{.

.~ ~.

.29 .GO 12.~5 7. 8~ .025 .025
.003855 1530. 1600. 1 'I Oi"! 20 11I I 'J,J •

FLO~ DISTRIBUTION FOR SECNO= 29.98

*SECNO 29.£81

'"SEC'JC 29.982

3301 HV CHA~GED ~OR: THAN HVINS

3255 DIVIDED FLG~

330' HV CHANGED ~ORE THAN HVINS

SU,=
PER 0=

AREA=

2585 20 TRIALS ATTE~PTED WSEL,CWSEL
3693 PROBABLE MINI~UM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3255 DIVIDED FLOn

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



3470 E~JCROAC~ME~JT STATImlS= 9054.0 10800.0 TYPE= 1 TARGET= 1745.080
30.19 12.85 1221.65 .00 1219.04 1223.08 1.44 3.30 .02100000.00

1rnnr O. 40000. n O. 4158. O. 1149. 215. 1')'Hl ~n

.,.\o ... IJ\J. ~ . .4.." .... "".;

~~ .00 9.62 .oc o~~ .025 .025 .000 1208.80 9093.25
.~J ... "

. 003055 1120. 1120 . 117C. 3 a 0 .00 829.04 9927. 90

2470 ENCRCft,CH~ENT SiATWJS= 9C54.0 10300.0 TYP== 1 UQGET= 1745.000

30.1 9 12.87 1221.57 .00 1219.05 1223.10 U3 .02 .oa~occca.co

400CO. n 40000. n O. 4170. ~ 1149. 215. 1228.50". ". ".
~, .CO 9.59 .00 .n5 .025 fl'):; .COO 1208.80 9%9.78.. " .w ......

. 003028 5. 5. 5. a 0 n .00 829.27 9928.05
"

SWW OEPTH CWSEL CWiS tiSELK EG HV HL OLOSS p. ~.l\.t E~E'I... ,~fJ\

Q QLOS Q~H OROS ALaS ACH AROB VOL TWA LEFT/RIGHT
TI~E 'fLOB VCH V~08 X~JL X~JCH XNR tiTN ELMIN SSTA
c;l()P= XL08L XLCH XL08R ITRIAL IDC ICONT CORAR TOPWID E~WST
.... IooV' 10-

'*SEC~O 30.194

1425.000
.10100000.00

248. mooo.oo
1214.70 9405.33
1206.72 10512.05

1 TARGET=
.47 1.89
O. 1329.

.025 .000
a .co

1221. 57

1221.55

CWSEL=

CWSEL=

30.19

30.19

3470 ENCROACHMENT STATIONS= 9350.0 10775.0 TYPE=
30.45 9.91 1224.51 .00 1221.84 1225.08

40000. n 40000. O. O. 7267.
~ .

.40 •CO 5.50 .00 .025 .025
.000783 1230. 1370. 1030. 3 0

FLO~ DISTRIBUTION FOR SECNO=

3301 HV CHANGED ~ORE THAN HVINS

*SEC~O 30. ~9S

STA= 90S9. 10000.
PEQ 0= 100.0

AF:EA= 4159.5
VEL= 9.5

FLCW.D!STRISUTIC~ FOR SECNO=

3TA= 9059. 1COOQ.
PER Q= :08.0
MEA= 4158.2

VEL= 9.5

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



3470 E~CROACH~ENT STATIONS= 9~iO.C 1C9~5.0 TYPE= 1 TARGET= 1435.000

31. 03 15.04 1227. H 1227. H 1224.65 1230.49 2.75 1. 94 .65 1228,00

40000. 418. 34951. ~632. 120. 2550. 316. 1742. 317. 1212.70
:;~ 3.48 13. i9 14.54 ,025 .025 .025 .000 1212.70 10170.73

."1\,1

. 004459 1050 . 1100. 1100. 20 14 0 .00 525.73 ~0314.27

SECJO DEPTH CWSEL CR I',~S WSELK EG HV HL OLOSS Qo.t" ELEV... ,'-i".:\

() QLOB CCH OROS ALaS ACH AROB VOL TWA LEFT/RIGHT
~

TIME VL08 VCH VR08 X~JL XNCH XNR ",TN ;1 \11" S3TA:.._1 • ... ,~

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICO~T CORAR TOPI'iID ENDST

FLOW DISTRIBUTION FOR SEC~O= 30.45 Ci'iSEL= 1224.51

STA= 9405. 10777 .
PER (1- ioo.O"1-

ARE.a.= 7267.4
H::1 - 5.5t __-

:>:SEC~W 3C.Si5

300 E~JCR~,4C~~ENT STATIONS= 9310.0 10800.0 TYPE= 1 TA~Gn= ~!90.000

30,82 10.10 1225.10 .00 1223.93 1226.58 .57 1. 57 .03 1235.5~

~CJCO. O. I~ COCD. O. O. 5574 . O. '620. 295. 1C80CQ.CC
~o .00 5.08 ~~ .025 .025 .025 .GOO 1215.00 9729.4?

.~v
.vv

.:C~940 1350. 1930. '390. 3 0 0 .co '070.51 'C2CO.CC

FLOW DISTRIBUTICN FOR SECNO= 38.82 CWSEL= 1225. i0

10280. 10317. 10772. 10814 .
.8 .3 87.4 11.5

89.5 30.5 2550.4 315.4
3.5 3.5 13.2 14.5

3685 20 TRIALS ATTE~PTED WSEL.CWS~L

3593 PROBA3LE ~INIMUM SPECIFIC EN~RGY

3720 CRITICAL DE~TH ASSU~ED

1227.7~CWSEL=31. 03FLOW DISTRIBUTION FOR SECNO=

STA= 10171.
PER Q=

AREA=
VEL=

3255 DIVIDED FLOW

3301 HV CHANGED ~8RE THAN HVINS

STA= 9729. i113S.
PER Q= 100.0
.t~EA= 55H.3

V:L= 5.1

:t'SEC~~O 31. C29

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



SECNO DEPTH CWSEl CRIWS \';SELK EG HV Hl . OlOSS BANK ELEV
r- GLOB Q"u OROS AL08 ACH ,A.ROB VOL TWA lEFTjR!Gt.tT
'! ,\,,{II

TTMC VlOB VCH VR08 X~l X~CH X~R WTN ElMI~ SSTA
, .I., I_

S' f1PC XLOBl XLCH XL08R ITRlftL If'''' ICONT CORAR TOPWID E~JDST,-v. I.- IN

3470 ENCROACH~ENT STATIONS= 8770.0 10890.0 TYPE= 1 TARGET= 2120.000
31. 30 11.97 1232.01 .00 1228.18 1232.52 .45 1.18 .16 1225.60

40000. 3914 . 35755. 211. 1097. 645C 58. 1924- 349. 1220.70
.se 3.52 5.53 COO .025 .025 .025 .oeo 1220.10 9357.19

.OC8585 1190. 1440 • 1380. 4 0 0 .00 1296.1i 10879.44

"J'''I''I ENCROACH~ENT STAiIO~~S= 9~10.0 108~5.0 TYPE= 1 TARGET= 1~35.000""ott...,

31. 03 15.52 1228.52 .00 1224.81 1230.58 . 2.05 .02 .07 1228.80
40000. 1035. 3e S! 8. 4347. 271- 3002. 350. 1742. 317. 1212.7J

.50 3.82 11.53 12.41 .025 .025 n~" .000 1212.70 353G.3t.v,,:J

.~~299S
, 5. 12 0 n "I' 725.03 ia815.~5" . '" ."''''

9550. 10280. 10323. 10712. 10815.
.0 1.9 .1 85.5 10.9

10.7 19S.{ 53.1 300'.5 350.3
1.7 3.8 ~.2 11.5 12.4

CriSEl= 1228.52

C~SEL= 1232.01

10879.
.1

51.9
CO

31.03

31.30

9384. 9590. 10868.
.0 9.9 89.4

5.1 1091.5 6464.4
.8 3.5 5.5

FLOW DISTRI8UTIC~ ~CR SECNO=

STA= 9357.
PER Q=

AREA=
VEL=

3255 DIVIDED FLO~

3255 DIV!DED FLOW

3301 HV CHANGED MORE THAN HVINS

3301 HV CHANGED MORE THAN HVINS

S:A= 9530.
PER 0=

AREA=
'/El=

"SECNO 31.029

'L8~ DISTRIEUTICN FOR SECNO=

'tSECNO 31.301

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



3470 ENCROACH~E~T STATIONS= 8230.0 11950.0 TYPE= 1 TARGET= 3720.000
31. 73 7.64 1237.14 •CO 1235.32 1237.92 .78 3.31 no 12~5.20."~

~OCOO. 7493. 31118. 1384. 1023. 4379. 331. 2197. 415. 1237.1 D

.55 7 77 7.11 4.18 .025 .025 .025 .000 1229.50 e~E~ .74
l.o,Jo,J

.002157 870. 1070. 1530. 2 0 0 .00 1575.17 11950.00

300 E~CRCA.CH;"E~:T STATIO~S= 9250.0 11450.0 TYPE= 1 PRGET= 3200.000
31.52 8.61 1233.01 .00 1230.92 1234.5~ 1. 53 1. 59 .32 12~4.50

eccoo. 3393. 35507. a. 384. 3655. e 2079. 381. 1 ('IrH~I"\r" '1n
~. 1 '",""''' '.I. \J ',J

.51 Q 0 I 10.02 .co .025 .025 .025 .000 1224.40 8250.QC
\,i ...'~

.C~5C23 1120 . 1!50. 1550. d 0 a r'!~ 1!26.24 11450.00

STA= g~85. 86ge. 8740. 8954. 11020. 11950.
PER 0= 15.6 3.2 .0 77. 8 3.5

AR:A= 839.5 177. 9 5.2 4378.9 330.7
V:'L= 7.4 7.1 1.4 7.1 4.2

OLOSS 8~~K ELEV
Tti.~ LEFT/R IGI.JT
ELMIN SSTA
TOPti I0 E'j ~ST

1237.14

1233.0131.52 CWSEL=

31.73 CWSEL=

8384. 11539.
1.3 91.5

85.0 3654.5
5.1 10.0

8335.S273.

71.C
s.!

."~:.~.-=

VEL=

SE~NO DEPTH C\-iSEL CRIWS WSELK EG HV P.L

Q I" I f'R QCH CRCS ALOe ACH AROB VOL\{_v:...

"'T~~ '/LOB VCH VR08 XNL XNCH XNR \\TNI •.. _

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICC~T CORAR

FLOW DISTRI2UTION FOR SECNO=

3255 DIVIDED FLOW

3301 ~v CHA~GED MeRE THAN ~VINS

STA= 8230.
PER c=

3301 HV CHANGED V.ORE THAN HVINS

3255 DIVIDED FLOW

:tSEC~;o 31.725

"'sww 31.522

'LOW DISTRIBUTION FOR SECNO=

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



SEeNO OEPTH CWSEL CRIWS WSELK EG HV HL CLOSS 2.t,NK ELEV
(1 OLOB OCH OROS ALOS ACH AROS VOL TWA LEFT/RIGHT
'"'TI~!E VL08 VOH VR08 XNL XNCH XNR WTN WWI SSTA
SLOPE XL08L XLCH XLOBR !TRIAL IDC ICCNT CORAR TOPI, ID ENDST

1"" ENCROACH~ENT STATlONS= 8300.0 12000.0 TYPE= 1 TARGET= 3700.000...... :'"

31. 90 11. 25 1239.25 .00 1237.15 1240.05 .70 2.13 .01 1245. 10
I~ n:"," (1 11384. 28515. o. 1374 . 4124. O. 2327. 452. 1CC:OC.OC
'T\ll"t\';\J.

.59 5.07 6.St .oe .025 .025 .025 .OCO 122B. 10 8371.03
.002253 920. 920. 1000. 3 0 0 .00 1751.19 11749.35

BTA= 837i. 8441. 3592. ssn.
PE~ 0= ~ 5.0 .2."

AREA= ~7 7 380.9 20.7
vr:: = " " 5.2 U,."

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

;l<SECNO 31.895

3265 DIVIDED FLOW

~L0W DISTRIBUTION FOR SECNG= "1 onJ , ... \,1 CWSEL=

2649. 8752. 8773. Q"n~ 9O'L 9151. 9161. 12145..Jj", ...

. 6 4.7 .3 .3 7•1 9.8 , 7~ .5

53.6 317.0 30.9 35.8 412. 1 549.0 15.9 4124.3
3.8 6.0 3.7 1 1 5.9 7.1 3.5 5.9J.'"



T'
T1
,,"

T'I.

J 1 IC~ECK P,Q NI~N IDIR STRT METRIC HVPJS Q 'riSEL FQ

a. 4. o. o. .002000 .00 .0 n 1217.310 .oeov.

~2 'lPROF IPLCT PRFVS XSECV XSECH FN Auac Ie;~ C~NIM rTR~I't=
... , " • .V~

3.000 .ooc -1. COO .000 .000 .000 .000 .000 .000 15.000

I
I **************************************************

HEC2 RELEASE CATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,05

I
.~OO!FICATIO~ - 50,51,52,53,54,55,56
IBM-PC-XT VERSIG~

***************x**********************************

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

THIS RUN EXECUTED 01/01/80 07:33:43



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

SECNO DEPTH C\";SEL CR I1~S WSELK EG HV HL OLOSS 8M\K ELEV
Q QLOB Qrl.l OROB ,~.LOB ACH AROB VOL TWA LE~T/RIGHT,,,'

T!~E VL08 VCH VR08 XNL XNCH XNR \'iTN ELMIN SSTA
SLODE XL08L XLCH XL08R ITR!AL Ie:: ICO~T CORft,R TOPWID ENDS:

*DRO~ ?
,;

COHV= ?nn CEHV= .500• .,; ... IJ

"SECNO 28.358
28~35 5.42 120S.42 nn 1217.31 1206.52 1. 11 .00 .00 1219.C~.".,;

50coa. n 60000. n n 7112. n O. O. 1220.00
.,;. " . u . u.

"'n •CO 8.44 nn .02S .025 .025 .000 1199.00 S03~.95
. I!" . v";

.OJ1S95 O. O. n 0 0 6 .00 1254.01 6288.25v.

FLO!; DISTRI8UTWJ FOR SEONO= 22.35 CWSEL= 1205.42

ST~= 5035. 5340.
o~'< 0= l~Q.O

AREA.= 7112.1
VEL: 3.4

r"f\UiI_ . 100 OEI1'/= .300\.v"l-

1~9C
\J" CARD ~3EOi;:1

*'5:C\:0 28.545

??~!;' DIVIDEJ F~O~~... "'U'"

3301 H" CHA.NGED ~ORE THAN HVINS
"

29.65 10.99 12J8.19 .co .00 1210.77 2.58 3.81 .44 1213.70
~'nnn O. S9957. O. 25. 450. O. 205. 3' 1213.00
'.. v ',J v .... • ' .

.03 1. 55 12.90 .00 .025 .025 .025 .oeo 1197.20 9570.52
.003234 1550. 1~"n 1450. 2 0 n .00 597.82 10718.54

I ....... V. .,;

FLO:'; CISTR: E:JTI O,~ FOR SEONO= 28.55 CWSEL= 1203.19

STA= 9571. 9537. 9~'~ 10770.... "" .....

?ER ,,- .1 .0 99.9,,-
AREA= 22.9 3.1 4545.7

VEL= 1.7 1.7 12.9

'*SEONO 28.831

3301 HV CHA~GED MQRE THAN HVINS



STA= Q1t;n 9119. 0,1,11:; 9852. 10520. 10150. 1OS56...'Ivl,,;. ..''1'~ .....

PE~ Q= .5 5.0 3.0 89.8 .3 .4

AREA= 82.5 833.0 559.5 5413.4 77.2 107. 4
V~1 = 4.0 4.3 2.1 8.4 2.3 7 n

"'."'"

"'SECNO 29.221

3255 DIVIDED FLO~,1

29.22 11. 81 1213.31 .00 nn 12H.38 1. 02 1. 34 .00 1203.00.... v

5CCOO. 20158. 39798. I" 2612 . 4157. 33. 171. 129. 1213.50,;) .
.15 7. 54 8.37 1 ," .025 .025 .025 .eoo 1201.50 9212.14.. "J

.001571 950 . 1020. 970. 2 0 0 .00 1260.60 109n.43

SiA: 9213. 9234. 9~09 . 9585. 10403. 10900. 10902.
P:~ 17= .5 14 .3 18.7 65.3 .1 .0

AREA= 70.2 1080.8 1521. 5 4756.9 31.9 1.1
VFI: 5.1 1.9 7.4 8.4 1.4 1.3

9450. 9515. 9360. 1000e. 10185. le495. 10E51. 10789.
3.8 7.6 7.2 10.0 35.7 4.0 1.0

1,~7.5 1304.4 883.5 1205.5 3233.4 652.2 270.4
5.1 3.5 4.9 5.0 5.S 3.1 7.2

GLOSS BA~K ELEV
TriA LEfT/RIGHT
ELMIN S5TA,
TepriID ENDSi

.80 . 13 12:9.~:

591 95. 12:5.30
.OOC 1199.10 9150.09

.CO 1640.03 lC855.5 7

1.13 .20 1204.70
315. 59. 1201.10
.000 1199.00 9234.39

.CO 1554.20 10788.50

WTN
CORAR

HL
VCl

o

1. 00
185.
.025

.55
923.
.025

o

HI!
"

ARCS
xr~R

ICONT

CfiSEL= 1212.03

CfiSEL= 1213.31

2 0

CWSEL= 1211.55

.00 1213.01,
1575. 6413.

.025 .n5
3 0

.00 1212.10
5254. 3233.

.025 .025

1'i5ELK E8
ALOS ,~,CH

XNL XNCH
!TRIAL IDC

29.22

23.02

.co
395.
2.14

1820.

23.83

.co
3030.
3.28

1010 .

CRH~S

OROB
VROS
XL08R

CI";SEL
QCH
VCH
XLCH

1211.55
22024­

6.81
lOCO.

2132.1
7.7~ 7

,. I

12.55
34945 .

5.58
950.

DEPTH
QLOB
VLOB
XLC8L

VEL=

.08

23.83
SODcn.

SECNO
/'I

"
SLOPE

23.02 '2.93 1212.C3
508C~. 5725~ 53878.

.11 3.51 8.1,0
.001148 1cac. 102C.

.000518

FLOW DISTRI8UTIO~ FOR SECNO=

FL~N DISTRI8~iIO~ FOR SEC~O=

FLOW DISTRIBUTION FOR SECNO=

3255 ~IVID:D F~CW

ST~= 923~.

PER Q= 2.3
,~REA.= 285.0

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



29.58 17. 70 1216. 10 .80 . 00 1215.65 .55 .53 .03 1214.90

5:~OC. 13072. 25175. 21752. 2030. 3553. 5573. 12 i 5. 202 . 1210.80
.2~ 5. ~ 4 7. 09 1 O~ .ns .025 .025 n~n 1193. ~O S92~. 7;..J. U,J .VV.J

.GaO~57 920. 1050. 1020. D 0 en 2117 .3~ 11787.58. ~

CI (",I' D!S:RI81~TI()N FOR SECNO= 29.58 CfiSEL= 1216.10. __ ',J:~

SWW DEPTH C'riSEL CRIW.3 WSELK EG HV HL CLOSS 2}V~\ ~l ~\I_l.o_ ,

f1 0' (\0 QCH QROB ALOS ACH AROB VOL TWA LEFT/RIGHi
~ .~""".J

TI~~E VLOS VCH 'IROB XNL XNCH X~JR WTN ELMIN SSTft.

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

:t~EC~~O 29.~73

3265 DIVIDED FLOW

29.~7 12.04 1215.04 .00 .OC 121S.94 .89 1. 54 .aI 1205.70
60200. 13~55. 44935. 15~9. 1793. . 5824. 525. 9S8. 1~~ 1216.0:,,,,y' •

. 19 7.51 1.12 2.9S .025 .025 .025 .oca 1203.00 9~3S.39

.80-1035 1030. 1300. 970. 2 0 0 .oc 1223.08 11339.53

11788.
5.5

7S0.8
5.1

11690.
3.2

278.1
5.95.S

11559.
5.1

674.1

9859. 11592.
CO

1212.1
2.0

11340.
~..

76.1
2.9

CWSEL= 1215.0429.47

9370. lCOS7. 11300.
75.0 2.2

5823.8 448.5
7.7 3.0

9151.
22.1

1738.5
7.6~.3

54.0
~':R 0=

AREA=
'iEL-=:

~SE2~W 29. 576

ST.t,= ,825. 8958. 901? . 92S~. 9516.
0," 0-= 18.7 3.1 42.0 9.5 5.8, _K

.~R:A= ~532.4 391. 2 3552.9 1577. 1 1150.9
\I::! - 5.9 L7 7.1 3.6 3.5..... -

3301 HV CHANS::O ~ORE THAN HVI~S

:255 D!V~CED FLC~

3585 20 TRIA~S ATTE~PTED WSEL,CWSEl
3593 PR05A9LE ~INI~UM SPECIFIC ENERGY

lICS::CNO 29.981

3265 DIVIDED F~CN

S'.~.= 9135.

PLC~ DISTRI9UTIO~ FOR SECNO=

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



29.98 10.43 1219.53 nn . CO 1221.37 1. 84 n1 .04 :222.9C.',JV .",

Eccao. 1 427C 1. 17298 . 2. 3502. 217~ . 1481. 252. 1111:: nn
" . • ~lo."", I.' ..

.29 '" 11.85 7. 95 .025 n1t:: .025 .cae 1209.10 ann 11
.'JI..V ...... 't .... ,oJ

. 003112 5. 5. 5. 5 0 C M 1253.10 10805.S8.",'"

SESNC DEPTH CWSEL CRI\\S WSELK EG HV HL OLOSS 8,~~~ K ELEV

0 QLOB QSH OROB ALaS ACH ARaB VOL TWA LEFT/RIGHT
TI.":: VLOB v"u VROS XNL XNCH XNR lofTN EL'~IN SSTA

""
SLOPE XLOSl XLCH XL08R !TRIAL iDe IcmH CORAR TOPWID E'WST

3720 CRITICAL DEPTH ASSUMED
29.98 10.01 1219.11 1219.11 .00 1221.31 2.20 1. 51 .49 1222.90

60000. o. 43596. 15304- O. 3386. 1889. 1480. 252. 1225.UQ
1P .00 12.90 8.63 .025 .025 .025 c~n 1209.10 945C.43."", . ""

. 08397S 1530. 1500 • l1S0. 20 11 0 .00 1215.22 10803.87

1222.99

1219.53

1219.11

CWSEL=

eloiSEL=

C'riSEL=29.92

29. ge

30.19

.co .00 1224. 99 2.01 3.57 .05 1236.30
O. O. 5275. O. 1524- 279. 1228.50

.00 .025 .025 .025 ~M 1203.80 g~ga.53• W\I 'oJ

1170. 3 0 0 0" 851.35 99~U9. "

10041. 10104. 10378. 10459. 10575. 10774 . 1G7SS, 10805.
.1 .9 7.1 10. e 7.9 l.S .5 .3

17.2 112.3 589.7 535.9 522.5 215.2 47.2 '? 1.... c.."-

3.9 4,9 5.1 11. 5 9.0 ~.6 7.5 4.8

1010~. 10378. 10459. 10570. 10774. lOng. l~or,
I"'';'''-~'

. 7 6. a 10.6 7.9 1.3 .5 .2
8E.5 578.4 503.5 476.5 155.0 4i.5 ?- 1... ',,-
4.6 5.2 12.5 9.9 C7 7.7 : ~

J. '"

10041.
.1

4.0

71.2
3501.5

11.9

gOS1.

2.0
.8

11 Q
;L. • ...

9450. 10000.
72.3

"c~ -,'-:--

11::1 -.... _-

"'SEeNO 20.19d
30.19 14.18 1222.98

SCCC8. O. 50000.
'1 •CO 11. 37." ,

.003222 1120. 1120.

Y:S:C~~8 29.932

~LOW DISTR:8UTIC~ FOR SEeNG=

FLC'rJ DISTRIEUTICN FOR SECNC=

SiA=
PE~ Co=
A~EA=

ST,A= sao.
,~ER Q=
~,RE~,=

3255 DIVIDED ::LQ~

STA= 9091. leooo.
PER Q= 100.0

AREA= 5275.4
'1E!..= 11.4

::LC~ CISTRI8UTIO~ FOR SECNe=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I



I SECN8 DEPTH CWSEL CRIWS WSELK C~ HV UI OLOSS 8,~~~K ELEV
~v "~

Q (llfI>! QCH CR09 ~,LOB ACH ARCB '10 1_ TIiA LEFT/RIGHT
"'{,-v:.J

T;~E \'LOS VCH VROB XNL XNCH XNR WTN E~~~!N SSTA

I SLOP: XLOBL XLCH XLC8R ITRIAL ICC ICONT CCRAR TCPWID E;'lDST

I
'~:SECNC 30.195

30.1 9 1~. 21 1223.01 .00 .00 1225.0C 1. 99 .02 .CO 123S.3Q

50000. O. 50000. O. O. 5~cl O. 1525. 280. 1223.50", .. "t.

.31 .00 11.33 .00 .025 .025 .025 .000 1208.80 9~90.40

I .003181 5. 5. 5. 1 n 0 .CO 851.12 9942.12w

I
FLC~~ DISTRI2JTIO:-l FCR SEeNO= 30.1 9 CWSEL= 1223.01

;:t.= 90S8o 1a:.co.
:'Ei G= 100.C

I A,QEt.= 5293.6
V,:L= l' ~, \.-

I
1'SEC~~8 30.'52

~ ~ "1 HV CHt~GED ,\lORE THAN HVINS"J ..' v)

I 30.~5 1~ 7 n 1225.40 .00 .CO 1227.02 .63 1. 88 .14 1239.1 :J
I ,.1\',.

52Ca~. O. ~nn~n n O. 9~41. C. 1q~, 312. 1233.7C
",1<I';\I'oJ. w• . .............

.37 .CO 5.35 •CO ~~" .025 .025 .OOQ 1214.70 9398.55.\oilJ

I
.000751 12£0. 1310. 1030. 2 0 0 .CO 1235.82 1Q525.~5

I
FLOri oISiR IgJT I~~~ FOR SEeNO= 30.45 CWSEL= 1225.40

SU= 9399. 10111.
DC~ Q= IOC.n, -,

I AREA= 9"1.1
V::L= 5.~

*,.. "'I"'~'" 3C.B15

I
Jt:.",:\,.J

30.82 11. 37 1221.87 nn .co 1223.59 .12 1. 54 . C3 1236.50.w"
5C0SG. O. SDD~D. C. o. 87e5. n 2239. '~I 1251.50" . oJV~.

. 4~ .ao 5.83 ~n .825 .025 .025 onn 1215.00 95e9.40.wW • IJ·,J

I .000935 1350. 1830. 1390. 3 0 0 .00 1205.03 10854.43

I
FLOW DISTRI9UTIO,~ FOR SECNO= 30.82 CWSEL= 1227.87

STA= 9549. 11136.
DE~ 0= 1CO.0

I AREA= 8784.7
\'1:1 - 5.31_l.oo-

I
I
I
R

~1/~~/OO "7:2~·~q
o,M,: ]~



ST~= 9t;on 9558. 9553. 10127 . 10230. 10323. 10772. 10820 .
... uv.

~ER
(\- .5 .1 .1 L2 U 81..0 9.7
"-1-

,~,D,E,a,= 79.1 9.3 23,0 385.5 117. 5 3552.9 407. 7

\/!:l - ? - 3.5 2.3 6.6 5.9 14.2 14.3
,---- •• ::J

3201 HV C:-iAN'3ED ~OR~ THAN HVlt\S

31. 03 17.55 1230.35 •CO .co 1232.80 2.~4 .02 .05 1228.08

EDGOD. 4£37. ~95S3. 5570. 820. 3823. I'" ~.~o 389. 1212.70"two. .. ..,..., ..' .

. ~5 5.90 12.97 12.78 n1" .025 .025 nn~ 1212.70 9555.30
.v~::J

• W'J 01

.CC2H5 5. 5. 5. 12 0 0 .00 857.87 10821.51

SEc~~a QE"TH C\~SEL CR!~lS \\SELK EG HV HL OLOSS 8M\K ELEV

Q QLOB QCH QROB ALOS t,CH ft,RC8 VOL TWA LEFT/RIGHT

T!~E VLOS VCH VROB XrlL XNCH X~R WTN EL~llN SSTA

SLOPE XLCBL XLCH XLCBR !TRIAL IDC ICO~T CORAR TOPWID E~WST

"SECNO 31. G28

3255 DIVIDED FLOti

"n1 HV C~ANGEi) ~~ORE THAN HVING
";-.i\J'

3535 20 TRIALS ATE~PTED WSEL. CtiSEI_
2693 PROBABLE ~!NI~UM SPECIFIC ENERGY
3720 C~IT!CAL DEPTH ASSU~lED

31. 03 17. OS 1229.18 1229.18 nn 1232.73 " Q~ 1. SO .51 1228.CC
."" '- ......

~" .... n('l 3751. 50422. 5827. 61 9. 3553. 408. 2408. 389. :212.7C
"",,"w'o/I.:.

.~6 5.CS !~. 15 14.29 .G25 .C25 .025 nnn 1212.70 9579.73."' .... "
on"QQ 1050. 11 CO. 1: 00. 20 11 a .os 822.99 iC2·:9.9S

.-.J ... .,;J ... J

D~SE ?1

1230.35

1229.72

C'riSEL=

CWSEL=

31.03

10127. 10280. 10323. 10772. 10822.

.3 5.2 1.5 82.7 9.3

55.5 473.7 142.4 3822.8 435.8

3.1 5.6 5.9 13. a 12.8

9572.
.1

15.5
3.6

9550.
.8

132.2
3.7

FLCN DIsrRI8UTIO~ FOR SECNO=

ST.~.= 9556.
oER 0=

AREA=
VEl=

*SECNC 31.029

3255 DIVIDED PLCn

FLa~ O!STR!3UT!C~ FeR SECNO=

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



SWiG CEPTH CWSEL cm~s ;';SELK EG HV ~L CLOSS BANK ELEV

Q aLaS GCH QROB ALaS ACH ARCB VOL TWA LEFT/RIGHT

TU'~E VLeg '1CH '1ROS X~JL XNCH XNR WT~J EL~I'J SSTA

SLOPE XLCSL XLCH XLOSR !TRIAL ICC ICCNT CORAR TOPI'HD ENDST

~S:C~JO 31.301

3301 fJV CfJAN3ED ~ORE THAN HVI~S

31.30 14.05 123C 16 .00 .00 123L55 .49 1. e5 .19 1225.50

50080. 8454. 51123. 413. 1822. .8833. 95. 2552. 427- 1220.70

.53 4.55 5.19 4.35 .025 .025 .025 00n 1220.10 9;1L H.'J\J\,I

.000547 1190. 1440. 1380. 2 0 0 .00 1566.88 ~08g1.52

FLO~DISTRIeUTICN FOR sww= 31.30 CWSEL= 1234.15

STA= 9315. Q'OI 9590. 10858. 10882.
.. v;"'-'1'.

PER Q= , 13.8 85.2 .1...
H,=A- 95.5 1125.3 e~22. 1 95.0
, ",1- ..... -

"::1 - 1.9 ~.3 S.9 4.3
1'- ... -

*SECNQ 31.522

3255 DIVIDED FLOri

3301 U\I C~A~GEu ~ORE THAN HVINS,.r

31.52 10.70 1235.10 .GO .co 1235.15 1. 05 1.34 .17 1241.50

seaco. 58'2. 53188. O. 888. 6404. O. 2902 . 411. 1254.30

.57 7. 57 o ~~ .~n .025 n~~ .025 .coe 1224.40 8881.39
o. ~U .'JIJ ,'",*'-\11

.002519. ; 128. 1160. 1650. 3 0 n .00 1153.71 11505.50
"

31. 13 8.45 1237.96 .00 .00 1239.95 1. 00 2.19

50000. 11716. 43121. 5104- 1394. 5284. 984. 3085.

.51 8.44 8.16 5.19 .025 .025 .025 .ooa
.002557 870. 1070. 1530. 3 0 .00

22

.01 1245.20
522. 1237.10

1229.50 7951.93
2200.32 12225.75

CWSEL= 1235.10

8402. 8429. 11539.
.0 88.5

11.0 6404.4
1. 7 8.3

8119. 8213. 8335.
.0 3.1 5.8 2.4

15.0 290.5 355.1 214.9
.9 6.5 9.8 5.6

3255 DIVIDED FLC~

*3ECNQ 31.7~5

ST,~= 80s 1.
PER Q=

AR:A=
VEl=

FLO~ DISTRIBUTION FOR S:C~O= 31.52

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
m

I



SECNO DEPTH CWSEL CR!?iS \O;SELK EG HV f-:'L GLOSS 8MiK ELEV

r. CLOB QCH ORCB ALaS ACH AROB VOL Tt;~, LEFT/RIGHT
'{

TIME VLOB VCH VR08 X~L XNCH XNR WTN EU~IN SSTA

SLOPE XLOBL XLCH XLCBR !TRIAL IDC ICO~T CORAR TOPWID ~N~ST

3255 D!VIDED 'LeI!

; 1.90 12.51 12~O. 61 .co .00 1241.37 7~ 2. tiC .02 12~ 5.1 a•. 0

~~~nn 20505. 'Cl C~ c. 2768. 5815. n 3255. 572. 12t5.3:
",,";'>J";;,/.

.... .. "'t ......
c.

~" 7 ft' 5.79 .co .Q25 .025 .025 .ceo 1222.10 8'3t. 1.79
.• J .• ~ I

.082334 920. 9SO. 100a. 2 n 0 .co 2337.81 11753.57
"

33

12227 .
. 1

12.8
4.0

12219.
3.2

352.3
5.58.2

CWSEL= 1237.96

2 ~..

8957. 1102p. 11975.
.1 71.9 5.2

28.2 5284.3 519.2
5.0

8740.

~~n! 8549. 8752. 8731. 8905. 9014. 9151. 9166. i 21 ~ 5.
"''''\'''1 •

.3 1.1 5.5 .5 .5 7.7 1n ! .2 55.9.:".'1'

35.8 117.9 445.5 62.1 81.1 545.2 713.8 31.9 5815.0

5.7 5.5 7.6 4.7 4.4 8.5 8.7 L5 5.8

8592.

8551. 8598.
13.1 3.1

792.0 212.1
9.9 8.9

~l! 1
• """f: •

1.1
AREA= 159.8 568.9

VEL= ~. 1 5.9

=LC~ DISTR!8UT!C~ FOR SEeNO= 3'.90

VEL= 5.5

FLOW DISTRIBUTION FOR SECNO= 31.73

"SEC'1O 31.895

STA= 7952.
PER Q= 3.3

AREA= 352.1

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

I I

I
I



I THIS ~UN EXECUTEO Oi/01/20 07:36:35

T': !
;-..,

:3

Jl Truer'" PiQ ~JlNV In'"' STRT ~ETRIC HVI~S " ",SEL FO
........ 1 ... ""''\

w.1,\ '{

C. 5. O. O. .002000 .00 .0 O. 1211.310 .aCi C

11 ';DR::F I?LOT PRfVS XSECV XSECH FN A~LDC :Ei~ SHNIM ITRACE
y4

4. 000 .OOQ -1.000 I"!1"'" .oco ~!"'I,'" .000 .oco .o:e ~5.~OO
."v"" .10.' ..... ""

I
I
I

I HEC2 RELEASE DATED NOV 75 UPDATED ~AY 1934
ERROR CORR - 01,02,03,04,05,05
MQDIFICATIO~ - 50,51,52,53,54,55,55

I
.IE~-PC-XT VERSIC~

~,.*.*************************.*~*****************

I

I
I
I
I
I
I
I
I
I
I
I
I 01/0i/80 01:25:08
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SWW DE?TH r' !f"l.-.t CRlilS WSELK ES ~\' H~ CLOSS BMiK ;:; :\!

10/+\0::. ...
--- ,

1\ 1\11\0 CC~ ORCS ALOB ACH AROS VOL ,;(6. LEFT/RIGHT
'! \.I'.. V..)

TI~: VLOB VCH VROB XNL XNCH XNR WiN EL~jN 55TA

SLePE XLCBL XLCH XLOBR ITRLAL IDC ICC~H CORAR TOPWID E~JDST

1'pRCF !

CCHV= .3S0 CEHV= .50Q
:kSEC~~O 28.352

2S.2S 7. SO 1205.50 .OC 1217. 31 1207. 83 1.39 .00 .00 1218.00

o"n/1~ a. 80000. O. O. 8~~~ O. o. O. 1220.00
I"l .. lot· \,0 ...

'1' .........

ro r" 9.45 .00 n~, n~~ r""I" .ceo 1199.00 50:;~.95
•• v ... .....'f.,'" • '..... :1 .. tJ

. 00 1999 O. C• n 0 0 .00 1250.77 6292.72
v.

FLCW OISn!2LiT:,)~J FOR SECNO= 28.36 C~SEL= 1205.50

ST,~,= 5032. 6340.
~ER 1\- 1CC.~'/-

,~.R~t.:: B~55.5

VEL= 9.4

('f"I.lI!- . 100 CEHV= ,nn
,-,Y., ,- .";',,' ..
" cn ~,H CARD USE)_JC

1'SEC~O 28.5~S

3255 DIVIOED FLCW

.,.,r\i HV Cr.ANGED ~CRE iHAN H'/HIS... .; ... 1

23.65 : 1. S9 1209.13 1209.05 .00 1212.57 3.49 ~ g .53 ~213.70-t.I\oII

sacco. 55L 79449. O. 152. 5279. n ?~, 37. 1213. 00"'. ."'!,J.

n, 3.52 15.05 .00 .025 .025 n"'~ .COO 1197.20 9492.19
• v '"

.101"'101

.003952 1550. 1520. 1450. 4 14 0 . 00 820.27 10729.25

Flew DISTRI8~TIC:-l FOR SECNO= 28.55 CWSEL= 1209.18

ST~,= 9492. 9537. 9559. 1C770.
PER 0- .5 .1 99.3'!-

AR!:A= 133.7 13.2 5279.2
V:L= 3.7 3.3 15.0

1'SECNO 29.831

3255 DIVIDED FLOn

01/01/80 07:25:08
PAGE 35



SH.= 9208. 9234. 9409. 9585. 10403. 10756. 10900. 10907.

PER Q: .? :4.2 19.3 54.2 .9 .7 .a
AR:A= 103.7 1332.4 1917.6 5787. 7 337.8 209.3 7.5

VEL= 5.4 8.5 8.0 8. 9 2.1 2.8 2.3

STA= 9J~ 1. 9179. aHt; COl;~ 10620. 10593. 10750. 10950.
... "'I'''t ...... ",4,,;\0<'- •

:;~R n- o 8.5 7 1 81.3 .2 .3 1 ,
'i- . .- i.>J

AR:A= H2.3 1315.~ 1; i 7.2 7780.5 82.9 175.8 385.~

,':' - L2 5.1 LO 3,4 2.2 3.8 2.7
, ---

sw~c
Dr:D~W c;\S~L CRH-iS WS:LK E3 1-:\/ HL OLQ33 r,b,\f'~. :: !=u
~, Ii,

1:\
_._,

Q QLGB QCH SROS ALOS ACH A~OB \iCL TfiA L:Fi/iIGHT

TI~: VL08 VCH VROS XNL XNCH XNR WTN EL~IN SSTA

SLOPE XLOBL XLCH XL08R !TRIAL IDC ICO~T CC~AR TOPWID EN9ST

3301 HV CH,~,NGED ~8RE THAN HVItlS

28.83 14.H 1213.44 .00 M 1214.03 .59 1. 07 .29 me 70
.ww

p~nnn 47257. 26957. 5786 . 8073- 382 :. m6. 455. 54. 1207.10
.... \,,1 .... "' .....

.C7 5.85 7. 05 3.74 .025 .025 .025 .000 1199.00 9227.50

.~8·~4Q5 c~n 1000. 1""':''l 3 a 0 . 00 i E51. 30 11121.73
..... '" . :lJilo' •

35PAGE

1213.85

1213.44

OiSEL:

CWSEl=

9515. 9850. 10000. 10m. 10496. ;055' . 'no~~ : ~ ~ 32.: ... '.,1 ••, ....

10.3 7.8 10.5 33.7 5.2 2.~ .S

1955.0 1153.9 1557. 3 3820.8 90.0 ~CI1 ~ S.5
'J ...'" • I,,:

C2 5.4 5.5 7.1 4.e 2.7 .5

, n
•• w

.80 .00 1214,79 a' .55 .10 ;2:9.4~...
1903. 2377 . 7781. 5t4. 742. 1C4. 1215.32

2.95 .025 .825 .025 .COO 1199.10 9P~ at;...~ . .." '"

1~20. 0 0 .CO 1792.33 1CS50.17

29.02 1!.7S 1213.35
C,.,r.:1r'" 130L5. 65051..... >J .... ,; .....

1; ~.53 3.35
.002885 l non 1('1 'in

\JoJ"'. .\J~..J.

XS:CNO 29.221
29.22 13.30 12H.80 or .oe 1215.9~ 1.14 1. 09 .05 12C8.CO...

80000. 272~5. 51322. 1333. 3354. 5788. 555. 982. 144 . 1213.50

. ~ 4 8.15 8.87 , ~ n .025 .025 .025 .oeo 1201.50 S20S.2C
c". • ..,. ....

.001377 950. 1020. 970. 2 a C .00 1598.33 10985.5£

CLOt; DISTRIBUTIC:l =CR SECNC: 29.22 C~S:L= 1214.80

01/01/S0 07:25:08

AREA= 378.9 2454.1 572.t
V:~~ ~.8 7.9 5.5

CLGW DISTRIBUTION FOR SEC~O= 29.02

'¥.SEC~~O 29.817

3255 9!V!DED FLC~

CLCH DISTRIBUTIO~ FOR SECNO: 28.83

SiA= 9223. 9288. 9450.
?Ex ~= 2.3 2~.1

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



tJ~28. 15323. 2ge:2. 3~315.

29.58 ;9.18 1217 .58 .00

31PAGE

LEFT/RIGHT
SSTA
ENDST

HiA
EL~IN

TOPWID

.59 .os 12~1.gC

1542. 243. 1210.80
.000 1193.40 8~23.82

.00 2439.40 11795.57

1.48 .CO 1205.10
1253. 193. 1215.CO
.000 1203.00 9133.95

.CO 2218.83 11352.79

caRA~

11353.

2.4

.ns
o

. S9
8355.

1. 11
1218 .
.025

o

.5
135.1

3.7

~v

AROB
XNR
ICCNT

o

a

11300.

.025

? q...

CriSEL: 1217.S8

792.7
3.8

9359. 11121. 115~0. 11559. 11197.
8.0 ~.2 3.1 7.4 S.1

1523.8 1378.~ 1013.0 1133.4 12~0.9

2.4 5.3 5.9

XNCH
IDC

A("U
"'''

2

9615.

11008.

.OC 1218.11

.CO 1217.0
5147.
.025

2307.

C~SEL= 1215.32

2092.
.025

3

.3
290.4

.9

't,3i:j\

ALOS
X~IL

!TRIAL

11.1

4.3
2056.5

o~ o.~.. ".... .,.

10091.
73.0

29.47

.00
3190.
3.11
910.

Cq;'t,S
ORCB
VROB
XLOBR

5745.7
9.7

9370.

VCH
XLCH

C~~SE~

Q~H

2017.9
8.5

1216.32
58439.

8.56
1300.

1.5

8952. 9013.
3.1 37.3

471.3 3953.9

.4
73.S

16.7
1835.0

1.3

S~?TH

GLOB
V~Og

XLOBL

.23 5.88 7.S4 4.11
.OOS~53 920. lase. 1020.

s:c~;c

o
TI~E

SLODE

.0010sa 1030.

01/0i/80 07:25:08

3301 HV CHANGED ~ORE THAN HVINS

3585 20 TRIALS ATTE~PTED WSEL,C~SEL

3693 PROBABLE MINI~UM SPECIFIC ENERGY

3255 DIVIDED FLC~

V~L=

*sww 29. S81

ST~=

DER Q-=
M~E~,=

FLC~ DISTRIBUTIO~ FOR SteNO=

3301 HV CHANGED ~8R~ THAN HVINS

VEL=

3255 OlVIDED FLCN

"SECNJ 29.67E

FLew DISTRIBUTION FOR SECNC=

ST.~,= 213~.

DER G=
AREA=

*sw:o 29. ~ 73
29.'1 13.32

80000. 17711.
.18 8.50

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

:1
I



29.98 11.51 1220.71 .co . 00 1222.73 2.02 .02 .05 1222.92

SOCJC. "J1~ 53312. 25478. 3? I,n,o 3074 . 1878. 304- 111~ ron
'" ,'.I.

"""' ........
~ ... '"' ..........

.26 2.53 12.58 8.51 01, .025 .025 .000 1209.10 89S0.05
• v,"'"

M~QI;7 5. 5. 5. 0 0 a .00 1445.18 10812.18
...... 1.0 ... ..,1 "

SE::\J 8~P:~ C\I~SE ~
/.... r' l'·'("' ;E~~ t~

w.. ~, I ,; '; ~ :;,; b.i\\ r~
,.... K .. \'l·J

,., !.J.. 'ol_ .... '..I·..I ... _1

Q QLC8 QCH QRCS .~I_CS ACH ARCB VC!_ T~~.A LE~:/RIG~i

TI~E VLC1S VCH VROB xtlL XNCH XNR WT~ W~!N SSTA

S~CPE XLC8L XLCH XLC8R !TRIAL IDC Ica~T CCRAR TOPWID ~N~ST

3720 CRIilCAL DEPTH ASSU~ED

29.98 1: .07 1220.17 1220.17 .00 1222.67 2.49 1.45 .57 1222.9C

8oronn 57. 54911. 25022. 32. 3949. 2655. 1877. 304- 1225.C:~
W '<I"' .....

1" 2.12 13.90 9.43 .025 .025 .025 .000 1209.10 9C03.54
.~O

.OC3821 1530 . 1600. 11 SO. 20 11 0 .00 1353.13 10809.37

F!..C~·~ OISTRI2UTIC:J FCR SEc~e= 29.98 ctiSEL= 1220.17

ST.6= coon 9055. 9897. 1f'1"!"'l
",,~.J\J.

I ... ...,..,".

DER n- n .1 55.5,,- .<.

,6.~EA= 52.9 30.2 4239.1
~i':1 - 2.5 2.5 12.6
f '_ ... -

38PA3E

nn 1226.59 2.71 3.56 .21 1235.30
• voJ

O. 5059. O. 2053. 335. 1228.50

.025 .025 .025 .000 1208.80 ~C3~.3~

2 0 a .00 965.59 9951.50

CWSEl= 1223.89

100~1. 10104- 10378. 10459. 10590. 10774 . 1078e. 10312.

.2 1.5 9.7 9.9 7.9 2.7 .7 4

36.5 188. a 1015.5 634.4 670.1 ~~, < 63.9 57.7.. .,J."' .....

4.9 6.5 7.6 12.5 9.4 5.4 8.8 5.6

C'~SEl= 1220.71

10041. 10104. 10378. 10459. 105~t.. 107!!. lens. 1~8S9 .
.2 1.3 8.5 10.1 7.9 2.2 .3

25.9 153.7 868.5 590.2 601.0 312.3 55.3 45.2
5.0 5.5 7.9 13.7 10.5 5.7 9.3 5.9

30.19 15.09 1223.89 ~n
• oJ"

80000. o. EDOOa. n
v •

. 29 .JO 13.20 on• v

.003597 1120. 1120. 1170.

01/01/£0 07:25:08

STA= 9085. 10000.
DER Q= 100.0

AREA= 6059.4
VEL= 13.2

FLOW DISTRI3UTIC~ FOR SEC~e= 30.19

3301 HV C~A~GEQ ~eRE T~A~ HVINS

*SECNO 30. 19~

i"S:C:~O 29.£32

3255 DIVIC:Q FLew

STA= £805. 9055. 9081. 10008.
0ER S= .1 .0 58.5
flP=~= 20.2 11.5 3949.2

VEL= 2.1 2.1 13.9

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



....- ,.,' ~:~: :"'\'\.J~;' l,;di'i~ i\~':'-:, ..,;. ..,: ::, ...----'- , ~ ... _I

..... ~ .... _\V ..

I
r"\ QLOB QCH QRCB AL08 ACH ARCB VC'_ T~{A. ~EFT/~!GYT

'"TIME VLOB VCH VR08 X~·II XNC~ X~R \\TN EU~IN SSTA
"'''"

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPtH 0 E~IDST

I "sww 30.195
30.19 15.19 1223.99 .00 .80 1225.52 2.63 .02 .01 1236.30

I 80000. O. 80000. O. O. 6145. o. 2054. 335. 1222.50

.29 .00 13.02 .00 .025 .025 .025 .COO 1203.80 90:4.19

.003537 o. 5. 5. 2 0 0 .00 858.34 9952.53

I
~LQW DISTRI8JTlO~J FOR SECNO= 30.19 C\\SEL= 1223.99

I STA= 9084. 10CeO.
°Ei C= ~CO.O

A.REA= 5'i4.9

I
'/~I - : 3. Qf __ -

*SECN8 30.~5S

I 23J1 ~V C~.~·JGED ~CRE THAN HVUJ5

20.45 " ,ry 1228.02 .00 .CO 1228.77 .75 1. 97 .19 1""'~ 1n
I.,) ....''''

, ........... .j

I SCCJO. O. onnn:"l O. O. 11494- O. 2331. 359. 1232.70
y\,/\., ... IJ •

?,- .co 5.95 .C~ .025 .025 .025 .coo '214,70 9392.53
.",'1'

.000773 1288. 1370. 1030. 2 0 0 .00 1328.17 lC?2C.?D

I
FLC~~ 01 STR IBUT! O'J ~CR SWW= 20.e6 CWSEL= 1228.02

I 2T.~,= 9393. ' 0777.
o"~ q= 100.0~"\

ARE.A= 11493.6

I
VEL:: 7.0

*SE2NC 30.315
30.82 : 3.45 1229.45 nn .00 1230.32 .87 1. 51 .03 1235.50

.v,-'

I 80000. O. 80000. o. O. 10715. O. 2797. 423. 1251.50

.e~ .00 7. 47 nn .025 .025 n~" .000 1216.00 9534.49,," .".:~

.Oa~SS3 1350. 1830. 139~. 3 a 0 .00 1231.14 10855.52

I
FLCt! OISTRIBUT!C~ FeR SECNO= 30.82 CWSEL= 1223.45

I STt: 9534. 11136.
PEi Q= 1CO. 0

AREA= 10715.8

I VEL= 7.5

I
I
I
I 01/01/80 07:25:08
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3301 HV CHANGED ~;ORE THAN HVINS

3' .03 19.29 1231.99 .80 .co 1234.5Q ~ ~n .01 .07 1228.00",.",1.1

c~nnn 10748. 52511. 6642. 1532. 4562. 521. 3007. 450. 1212.70
V.,I.J", ...' •

.0 7. 02 1") .,'" 12.75 nn~ .025 .025 .000 1212.70 9528.14
; ¥. I, .'tJt.~

.0:2427 ~ . 5. 5. 0 C .00 1018.67 lQS2E.17

(' CLOB QCH QQCB ,~LC8 ACH ARCB V.OL T~A LEFT/RIGHT
.~

TIME 'lL03 VCH VR08 XNL XNCH XNR WTN W~IN 55TA
':1("01= XL08L XLCH XL08R !TRIAL IDC ICO~T CORAR TOPWID E'~DST
1,,1 ......... ""'

"'SECNO 31.028

3~·~ <: DIVIDED FLD:'/~IJ""

3301 HV CHANGED MORE THAN HVINS

3535 20 TRIALS ATTEMPTE~ \'i5EL. CtiSEI_
?~C' PROBABLE MINI~~UM SPECIFIC ENERGY
¥ •• J

3720 eRr TIC,6.L DEPTH ASSU~:ED

31.03 18.53 1231.23 1231.23 .00 1234.51 3.28 1. 69 .72 1~~~ ('0
I '-'-.~ • \I '"

c~~t"n 8721. 54301. 5978. 1171. 4217. o1t.:!n 3005. 450. 1212.70
'''' .................. ""I '..- ~ •

. ;13 7.15 15.25 14.53 .025 .025 .025 .000 1212.70 9532.37

. 003327 1060. 1100 . 11 ~~. 20 11 0 .00 925.87 lC82C03

FLOti OISTRIE~TIC~ FOR SEeNO= 31.03 CWSEL= 1231.23

9575. 10127. 10230. 10323. 10772. 10824 .

.2 .5 5.5 2.0 80.4 8.7

28.0 118.6 607.7 180.3 4217.2 480.2
L8 4.3 8.5 8.9 15.2 14.5

40PAGE

10772. 10826.
78.3 8.3

4551.9 520.8
13.7 12.8

10280. 10323.
7.5 2.3

724.7 213.3
9.3 8.5

10127.
1.0

195.0
4.3

31.03 CW3EL= 1231.99

9382.
.0

21.1
1.5

9550. 9580.

AREA= 336.1 41.9
VEL= 5.6 4.7

PE~ Q= 2.3 .2

01/01/80 07:25:08

FLC~ DISTRI8UT!O~ FOR SEC~O=

ST.t.= 9528.

3253 DIVIDED ~LOW

Sit.::: 9532. 9550.
:)E~ 0= 1.5
,~.RE~= 236.7
'iEL= 5.2

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



"'SECNO 31. 30 1

3255 DIVIDED FLOW

Q QLOB QCH OROB ALGS ,t,CH ARC: V')! T~{~ LEFT/RIG~T
~~

TIME VL08 VCH VRCB XNL X~CH XNR \'iTN :U~IN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICCNT CORAR TOP?II D ENDST

31.73 9.32 1238.82 .00 .00 1239.92 1.10 2.34 .03 1245.20

80000. 15582. 55252. 9155. 1745. 6398. 1500. 3876. 596 . 1237.10

.57 8.93 8.64 5.73 .025 .025 .025 .oeo 1229.50 7950.77

.002549 870. 1070. 1530. 3 0 0 .00 2533.54 12228.85

41PAGE

.12 1214.50
538. 125~ .30

1224.40 8075.29
1975.18 11508.11

.20 1225.5~

CS1. 1220.10
~22J.10 9'02.04
1510.21 10283.25

8479. 11539.
85.9

8605.4
e.l

,."
no
2.8

8402.
2.8

312.3
7.3

C\'iSEL= 1236.55

8273. 8335.
5.~

H5.7
9.7

" -2-.J; .:

8081. 8179.
.7

155.8 425.3
3.6 7.2

n."
4.4
2.1

01/01/80 07:25:08

*SEC~O 31.125

3255 DIVIDED FLC~

SH,= 8075.
°ER Q=
ft,R~A=

\lC! -
t ..... -

FLC~ DrSTR:3~T!CN FOR SECNO=

c'.Sti D!3TRI8UT!C~ FOR S:CNO= 31.30 CWSEL= 1235.71

ST6= 9102. 938~. cc;on 10358. '0883.-;!oJ ..'i.) •

°ER f1_ . ? lC9 83.8 .7,,-
A~EA= 234.2 2201.4 105SS.! 118.2
Ve! = , ,

5.~ 5.3 4.5
~. -

"SEC'NO 31.522

3255 DIVIDED F· f1"Lv,'"

31. 52 12. ' 5 1235.55 .00 .00 1237. 54 .99 1. 13

SO~OO. 10473. 59527. n 1434. 8505. o. 3632." .
.53 7.31 8.08 I"!n .025 .C25 .025 nnn

.". .\01\011,,;

. 001923 1"n 1150. 1650 . 3 0 0 .00
. ;"",;,1.

"'''" HV CHMJGED ~CRE THAN HVINS
"' ....... 1

31.30 15.51 1235.11 .co .cn 1236.29 1;0 U9• 'J.J

o~nnn 12~6C:. 5101l. c;~c 205. 10555. 112. 3323.
~'" v ...· ...' •

....t.. ...

.19 5.12 5.23 4.~e .025 .025 .025 ~n~.w"'·""

.000593 1190. 11 ~ n 1380. 2 0 0 .00
.,"tYo

I
I
I
I
I
I
I
I
I
II

I
I
I
I
I
I
I
I
I



s-:-~= 9335. 8592. 8752. 9014. 9151. 9169. 12145.

°E~
n- O ~ 7.3 8.7 9.9 .3 53.4..,- ., ..

ARU= 929.8 725.0 o~c I; 827.1 45.1 7172.51";-.1 •• ,,,

V:L= 7.2 8.0 8.3 9.6 I; ry 7.3".~

.,!\._ ... -

n CI.CS QCH QROB AL.GS ACH ARCB \'(\1 T'tJA LEFT/RIG1i
'{

",J:"

TIM~ VLOB VCH VROB XN~ XNCH XNR IHN EL~IN SSU

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICO~n CORAR iOPWID =:NDST

.OJ .CO 1242.30
n 3353. 7173.v.

•CO .025 .025
1000. 2 0

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

"SEO~C31. 895

32E5 DIVID:D FLOW

21. 90 13.30 124UO
0."; r'!~'" 27633. 52312..... "'.... \11,.1.

.51 8.22 7.29
.002356 920. 9S0.

"LOn DISTR!3JT!ON FOR SEC~O=

01/01/S0 07:25:08

31.90 C~SEL=

.90 2.35 .02 1 ~.'I; • n
, ",. '" . i:":

o. 4101. 553. 1246.30

.025 ,."" 1228.10 8334.55.\J\J!J

0 .00 2555.48 11754.45

12~1.~O
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II ~*************************************************
THIS RVN EXECUTED 01/01/88 07:39:35

=c

II
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HEe2 RELEASE DATED NOV 75 UPCATED ~AY 1984
ERROR CORR - 01,02,03,04,05,05
M0DIFICATICN - 50,51,52,53,54,55,55
IB~-PC-XT VERSION

,*.****.*.-••••*-**•••****•••••***•••*•••••••****.

Tl
T2
T?
'"

J 1 !OHEC~ U~Q NPN lDIR STRT ~ETRIC HVINS

" 6. O. O. .002000 .00 .0"',

.~ ,;oRGf= [PLOT PRFVS XSEOV XSECH FN A~lJS.J.

5 n'1"1 . ::00 -1. CDC .000 0"n .COO ,oeo.... "'\.' .v~v

Q

lew

0.1217.310

.CCC .ceo 15.008

I 01/01/80 07:25:03 PAGE 43



" ('\1('\0
C~~ QRCS ALce A.CH ARCB \1"1 Tti.!' ~:FT/R!S1T

" ~,"",V;.J 'v'-

Tlr~~ VL08 VCH VROB XNL XNCH XNR 1iTN W~IN SSTA
SLOPE XLCBL XLCH XLOBR ITRIAL IDC ICCNT CCRAR TOPWID ENDST

"PROF 5

CCHV= .300 CEHV= .500
*S:C·NO 28.358

28.35 8.!9 1207.49 .CO 1217.31 12C9.13 1. 54 .00 "1 1218.00
100000. O. 100000. O. n 9729. o. o. O. 1220.00u.

.DC .00 10.23 .00 .C25 .025 rry:; .OCO 1i 99. CO 5029.18...........
. 081979 O. O. o. 0 0 .80 1257.04 5296.23

::LQ;'; oISTR I Bun O~J FOR SECNO= 28.35 C('SEL= 1207.49

S... ·- 5229. 5340.
PER Q= 100.0

AREA= 9729. 7
\1::, _ 10.3'1:"'_-

CC:.IV= .1 CO CEHV= .300
11 en ~jH CARD USED.+ ... "

"SEeNO 28.545

3255 DIVrC€D ~LCfi

3301 HV CHANGED r~ORE T~,AN HVHIS

:125 ~I ~1I'1~i~ SPECIFIC eER3Y
3728 CRITICAL DEPTH ASSU'I,ED

28.55 11 ryO 12 10.48 1210.48 .CO 1214.31 3.83 4.10 .56 1213.70,-J. ~I..;

1000CO.· ry~oo 97512. O. 409. 5154- O. 285. 39. 1ry1? (In
1..,,1'-' ... " I ...... v

.C3 5.84 15.36 no .025 .Q25 nry~

.OC~ ~197.20 9!tE.75.,J''; ..... ",J

. 203879 mo . 1520. ~450. 3 14 0 .00 922.09 10743.19

~LCW DISTRIBUTION FOR SECNO-= 23.55 CfiSEL= 1210.18

STA= 9447. 9502. 9637. 9675. 10770.
PER (\- 1 2.0 .3 97.5\~-

AREA= 43.5 307.8 57.3 5154.5
VEL= 3.2 5.4 C3 15. 9

:t:SECNO 28.831

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 07:25:08 PAGE 44



01/01/80 07:25:08

3255 DIVIDED FLOW

" !{~OB QC~ GReg ALca ~CH ,4R08 VOL "7";';~, L:P-;/RIGHi"
TTII;: VL08 VC~ VR08 X~L XNc.~ Xr-IR WiN EU~IN ssu.1 ... 1_

SLOP~ XL08L XLCH XLC8R !TRIAL IDC ICC~H CCR,~R TOPWID elDST

"SES~O 29.017
29.82 l5.28 1215.38 r" . CO 1215.31 .92 .59 . 08 12C9.4C.1,1»

leCOOQ. 20431. 75399. 4170. 3985. 9939. 12G2. 890. 112. 1215.3G
.11 5.13 S.H 3.0 .025 .025 .C25 .oeo 1i 99.10 9133.25

.000755 1088. 1820. 1020. 2 0 " .CO 1396.48 11029.74v

~LO~4; DISTR!SUTIC~J FCR SWiG= 29.02 C\'iSEL= 1215.38

45PAGE

1P57.
.0

35.~

1.3

'1123.

: .3

1C9S9.
2.9

3.1

.os ~2C2.aC

5.9

752.7
3.2

.32 120L 70
59. 1207.10

1199.00 9221.87
1781.00 11155.94

152. 1213. 0
1201.50 9204.0
1706.38 109'C.3

10750. 11020.

? 0
'I I • J

10593.10537.
.0 .6 1.2

18.7 157. 5 252.5
1.7 ,

~ L5v ••

C\,;SEL= 1214.99

1caco. 101~6. 1a~£5. ~C~51.

8.0 10.9
1370.9 1845.0 4301.2 l1S8.1

5.9 5.9 7.~ 5.04,8

10520.
75.4

9933.5
8.4

9515. 9860.
11.9

2489.0

28.83

9852.
9.7

, ".. ,

2717.5 S'C5
g.1 6. C

g~~ 5.
9.8

1723.5 2055.0
5.7

92:0. 9450.
'? 1 ~ n
"'_. : ~. oJ

9179.

3301 HV CHANGED ~ORE THMl HVINS

'lq 0' 15.99 1214.99 .00 on 1215.63 .65 1. 01L. ... oJ.,) . .
100000. 59307. 31751. 8932. 9562. 4301. 2236. 54 C.

.07 :.20 7. 38 3.99 .025 .025 .025 .cee
.COC45! S5'~ . 1000 . 1010. 2 0 0 .co

FLOW DISTR!8~TIQ~ FOR SECNO=

STA= 9133.
D~q Q= . .9

AREA= 207.2
'iE~= ~.¢

STA= 9222.
P:~ Q=

,t,REt,= 454.5
VEL: ,.0

STA= 920L £234. 9409. 9685. 10403. 10756. 10900. 10910.
PER C= 0 13.8 19.2 51.6 2.9 1.5 .1• v

AREA= i ~ 0.6 1565.5 2284.3 5742.5 808.1 400.5 18.9
VEL= 5.5 8.8 8.4 9.1 3.6 4.1 2.9

~SEC~O 29.22:
29.22 H r..~ ~215.14

no nn 1217.32 1. '9 .94:-•• 1.1"" ........ .Vv

lC~COO. 3'c,~ 61508. 4562. 3990. 5743. 1223 . 1188.... 1.; .... 1..

.14 8.43 9.14 3.72 .025 .025 .025 .OOC
.001193 950. 1020. 970. " 0 0 .co,

~LCri OISTR:8~TIC~~ FOR SEC~O= 29.22 CWSEL= 1216.14

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



Q Q~Og QCi-: QROB ALOS ACH AROS vo~ p;~ ~:':)P'IGHT

TT \~C' VLOS VCH 'IROB XNL X~JCH X~~ tJTN ELMIN S3TA. l. ,'_

SLOrE XL08~ XLCH XL08R ITRIAL ICC ICmn CORAR TOPWID ENDST

't'~WW 29.03
29.0 14.48 1217.48 nn .CD 1218.55 1. 18 1 ,~ .00 1205.70.". 1.,J1'

10COCO. 21157. 59322. o,~" 2366. 7588. 2579. 1520. 202 . 1216.00."",'oJoJ.

. 1g 8.95 9.14 3.55 .025 .025 .C25 .COC 1203.00 9131. 77
.OG1037 1030. 1300. 970. 2 0 0 f'n 2232.96 11364.73.J"

00- 0 gO 13. 9284. 9516. geS9. 1:883. lW5. 11559. 11eO~ .",,00.

3.1 ,~ " 11.9 8.7 4.1 5.2 8.2 8.5....... ""

535.5 427 5.1 2458.5 1822.4 1552.3 2055.2 1561.0 1395.3
5.3 7.9 4.8 4.8 2.5 3.0 5.3 " ,? • I

45PAGE

.59 .05 1214.90

.COO 1199.4C e223.22
.00 2597.35 11803.78

1875. 250. 1210.S:

.8
203.1

4.1

CWSEL= 1217.48

CfiSEL= 1219.75

11008. 11300. 11355.

.CO 1219.39 ".. "
2531. 4275. 10847.
.025 .025 .025

2 ""

59.3 3.3 5.3
75S9. 1 1345.4 1130.2

9.1 2.5 4.7

15.3
1995.1

7.7

.,~ ~o 2:.35 1218.76 .co.. J ... .;

1 r,I'\""" 18'20. 33956. 47524.i ...................

" 7.22 7. 94 4. 39.~~

("~,,. ~ C o,n 1060. 1020.• 1.1 ............ '" .J""' •

01/01/80 07:25:08

CLOW ~ISTRIBUTIC~ ~OR SEeNO= 29.47

3321 HV CHANGED ~ORE THAN HVI~S

STA= 9122. 9151. 9270.10097.
PER c= .5 20.7

AREA= 94.4 2271.2
VEL= 5.1 9.1

3255 DIVIDED FLG~

FLOW OISTRiBUTION FOR SEeNO= 29.58

33C1 HV CHANGED ~ORE THAN HVINS

3525 20 TRIALS ATTE~PTEQ ~SEL.C~SEL

3593 PROBABLE M!NI~UM SPECIFIC ENERGY

3255 DIVIDED FLOW

STA=
?Eq 0=
.~.REA=

VEL=

:t:SECNO 29.575

:«SECNO 29.98~

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



"I :'P QCH ~RC8 ,~:-t;d
,,'

,;;'.i\~j6 f:,J!.. i'j,r:.. :..:,~; I (\.~';,i:" ~_""oJ ,~VI"1

T"tJC VL03 VCH VR08 XNL XNCH X~IR I-ITN ELM!N SST,~L 111M

SLOPE XL88L X~CH XLC8R !TRIAL IDC ICCNT CORAR TCPWID :~JDST

3720 CRITl CAL DEPTH ASSU~ED

29.98 11. 85 1220.95 1220.95 .00 1223.83 2.88 US .58 1222.90
1000CO. 370. 65684. 33946. 113. 4364. 3257. 2271. 32L 1225.00

.25 3.29 15.05 10.42 .025 .025 .C25 rnn 1209.10 3957.80.\J'oJIJ

.C03953 1530 . 1500. 1180. 20 14 0 .CO 1468.,06 10813.39

ST,A,= 8959. 9055. 9110. 10000.
PER c= .3 .2 55.0

AREA= 87.4 49.9 t4S6.2
VEL: 3.4 3.4 1d.6

"'SEeNO 30.194

3255 DIVIDED FLOW

47PAGE

108le.
.5

68.0
5.5

.7
59.5
1C. 4

? ?_ • ,J

5.8

9.710.4
1010e. 10378. 10459. 10590. 1C771.

8.1
1127.0 667.4 723.0 4eO.3

9.2 14.5 11.2

CWSEL= 1220.95

CWSEL= 1221.12

1.7
213.6

8.0

10041.
?. ~

.00 1223.82 2.70 .02 0' 1222.3S
137. H55. 'J~O" 2272. 322. 1225.02oW.,;,,;";.

.025 ~"C; .025 .coo "'0 1n eS58. 7~•• l_ 1"-,, ... I...,

20 5 0 .00 1484.98 10S'L23

r'ln 1228.10 3.17 4.14 .14 1236.30.. ~

O. 6969. 127. 2!58. 355. 1228.50
.025 .025 .025 .ceo 1208.80 9078.30

~ 11 0 .00 1171.27 10307.20~

5.8

1004L 10104. 10378. 1C459. 1n:;~n 10m. 10788. 10313.\,I ..........

.2 ~ .5 10.1 9.S 8.0 3. ; .7 .~.~
41.1 202. i 1030.0 553.4 700.5 HO C 57.2 53.5"'t.,.'~ .' ...'

5.9 8.1 9.3 ;4.9 11.4 S.8 1S. 5 5.8

4~.6

9104.
.1 53.7

40.9 4353.8
3.3 15.1

9055.
.2

? ?
I I. I

a958.

29.98 12.02 122 i. 12 122Li2
1CC~OO. ~ 51. 55880. 34539.

.25 3.36 14.59 10.18
.802528 5. 5. ,-.

~ER Q=
AR:A=

VEL=

30.19 16.13 1224.93 1224.37
1COCOO. n 99727 . 273.,,,

.28 . 00 H.31 2.16
.003702 1120 . 1120. 1170.

STA=

01/01/80 07:25:08

FLC~ CISTRI8JTION FCR SECNO= 29.98

"SECNO 29.932

3595 20 TR!A~S ATTE~PTED WSEL,CWSEL
372S CRITICAL DE?TH ASSUMED

3255 OIVIDES FLC~

FLew D!STRI8UTION FOR SECNO= 29.98

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



0 QLCB (\"H QQOB ALOS ACH ARC8 VeL T~\i.~, L=p' 'orf:WT

I
""!"' ..

_, 1/1\1>.\.' i I

TI~~ VLOB VCH VRQS X~L XNCH XNR WTN ELMIN SSTA
SLOPE XL08L XLCH XLOBR !TRIAL IDC ICONT CCRAR TOPWID ENDST

I FLO;'; DISTRIBUTION FOR sww= 30.19 CWSEL= 1224.93

I
STA: 9078. 10000. 10274. 10307.

PER Q= 99.7 .3 ". ,.

~.REA= 5j68.8 121.1 5.4
V=I = 14.3 2.2 1.1

I *SW;Q 30.195

I
3265 DIVIDED FLO~:

30.1 9 i5.3~ 1225.14 122~ .39 .JO 1228.13 3.00 .C2 ,,~ 1235.38.... ""

1QCOOJ. O. 99518. "0 " o. 7146. 189. 2459. 357. 1223.52-
",,;"''-.

I ~o .co 13.93 2.55 .025 .025 .025 .000 1208.80 se77 .0'1
.~c

.003~Jg 5. 5. 5. e 0 .80 1231.12 10sse 92

I t:; "': DISTRI SUiIC'~~ FOR SEC~C= 30.19 CWSEL= 1225.14
. ,-vr"1

su= 9077. ~ccoo. 102'4. 18327. ln~~l;
lot ... " .....

I )E~ (\- 99.5 .5 " .0'1- .OJ

ARE!~.= 7145.4 172.2 U.1 2.3
VEL= 13.9 2.7 1.4 .5

I :t'S:CNC 30.'58

"""1 HV C~ANGED \'QRE THAN HVINS

I
.,J";";'

30.45 it..S8 1229.33 .00 .CO 1230.25 .88 1. 91 11 1239.10• ~ I

10000Q. Q. 10aGCe. o. O. 13313. O. 2792. 395. 1233.72

I .33 .00 7.51 no .025 .025 .025 ('nn 1214.70 9331.12
• ',J ~ .\J"'",

.000754 1280. 1370. 1830. ~ a a .00 1345.83 10734.25
~

I F' ('.. OISTRIBiJTlO;J FOR SWW= 30.45 C:,SEl= 1229.38Lv"

STA= 9397. 10777.

I P:R Q= 10a.Q
A.REA= 13313.0

VEL= 7.5

I *SECNO 30.815
30.82 14.77 1230.77 .CO .00 1231.79 1. 02 U9 .04 123&.50

1000CO. O. 100000. O. O. 12353. O. 3332. 450. 1251.50

I .39 ~~ e. 10 .00 .025 .025 .025 .000 1215.00 9522.09
.vv

.CCOSS2 1250. 1830. 1390. 3 0 0 .00 1255.35 10877.46

I
--

m

I
I
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"
(II ""q:; q~H

;':"1';';' .1.LCd ,~.i..,,~ A:\;.:j ,'~,L l~ ,!',
__ , , •. '4:" ,

'~
"'!,"-v:.... I~:-\V i.J

'- _I !' \ ~ "". ,

TiME VLOB YCH '1ROB X~~L XNCH X~\R ~rrN W'.IN SSP,

SLOPE XLOBL XLCH XLC8R ITRIAL IDC ICO:lT CORAR TOPWID ENDST

FLew DISTRIBUTION FOR SECNO= 30.82 CWSEL= 1230.11

STA= 9622. 11""~, I I", ••

PER 0= 100.0
AREA= 12352.5

\fe! - 8.1'1-:"-

"'5ECNO 31.028

3265 DIVIDED FLC~\

330~ ;.ll' CHANGEJ ~CRE T~ft}l HVINS".
?~O" 20 TRIALS ATTEMDED WSEL, Ci';3EL,;.,;,
2593 P~C=A81_E ~!NI~t!M S?EC!FIC E'JERGY
3720 CRITICAL OEPTP. A5S~!MED

31.03 19.25 1232.56 :232.56 .co 1236.01 ~ ,- 1. 54 .73 1223.GC
,J. ~,

,OJeDa. 1~263. 75706. 8e30. 1838. 4312. ~:;1 3518. 430. 1212.70
.• ~ I •

.41 Q ~1 15.94 14.57 r~~ .025 .025 .000 1212.70 9S25.CS
"" • .; i

.'0#'-'"

r~~~IO 1060. 11 DO. 1100. 20 11 r .00 1085.42 1nCt'::' 7"

• ;,; ........ \lOf ..
"

;\,,' ..... "'r. I .....

FLOW OISTRI3UiICN FOR SEC~C: 31. 03 CWSEl= 1232.56

3301 HV CHANGED ~O~E THAN HVINS

31. C3 20.51 1233.31 ~n .00 1236. 09 2.78 .01 .01 1228.00
." ..

100000. 17e87. 74429. 16S~. 2334. 5148. 594. 3579. 480 . 1212.10

. 41 7.55 H.46 12.95 .025 .025 .025 .cao 1212.70 9520.94

.002292 5. 5. 5. 7 0 0 .00 1228.77 10829.82

3255 DIVIDED ~~CW

01/01/80 07:25:08
49PAGE

10828.
8.0

551.3
, 1. 5

10280. 10323. 1C772.
2.4 75.7

23'.3 4812.5
10.2'5.9

8.1
809.8
10.0

9897. 10127.
1.4

255.4
~ ~.. "

.0
10.3
2.5

9582. 9882.
.3 .2

53.7 50.1
5.8 2.5

953~. 9560.
•Q 2.9

7.6 482.8
2.9 7.1

:t:SECNO 31.022

SUo= 9525.
°ER ?=

A.~:.I>,=

'1EL.=

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



.- ....... ",::v,i .I .. ..I,.J
,',,\'c _

,11,1= VLOB VCH VROB XNL XNCH X~iR ~\TN wm SST6,
• ,j, ,-

S~CP~ XLOBL XLCH XLC8R !TRIAL Tn/"\. ICCNT CORAR TOPWID ENDS:-"IV

SH= 8070. 8081. 8179. 8273. 8335. 8402. Q~ Q~ e527. 8775. £783. 11539.v .... \,J"".

PER n- .0 1.4 4.3 5.3 3.2 .8 .0 .3 .0 34.5'1-

AREA= 15.5 288.5 552.5 530.3 402.8 197.2 26.1 ~ 19 .9 !.4 10890.0

VEL= 7 ~ 4.9 7.8 10.0 7.9 4.3 1.7 2.3 1.7 7.8... ~

"~1"I1 ~V CHANGED ~ClRE THA~ HVIN2-.IV'", ,

~1 ~~ :5.96 P~7 n~ :1~ .CO 1237.71 . JJ ~ .~c .21 1225 .S;~
~ .• .J \J 1. ...'1 ....... ......

180800. 17823. 82329. 519. 3284. 12256. 14 C. 3955. 529. 1220.70
.n t:; 11) 5.72 ~.52 .025 .025 .025 .DCO ~220.1C S:-5~ .22.... ,L~

.GOaS5! 11 9J . WO. 13eO. 2 0 C .00 1954.52 10994.5'

50PAGE

9757. 9882. 9905. 10127. 10280. 1Q323. 10772. 10830.
.1 ~ .1 2.0 .g.7 2.5 H.4 7.7

33.7 144. 6 24.7 354.4 923.£ 259.6 514U 593.6
1.7 3.1 2.9 5.5 9.5 9.7 14.5 12.9

31.03 CWSEL= 1233.31

31.33 CWSE~= 1237.05

31.52 CWSEL= 1237.90

9683.
.4

.co .00 1238.82 .92 1. 03 no 12~4.50."',,;

o. 2138. 108S0. O. 4335. 587. 126! .30
.co .025 .025 .025 .000 1224.40 8059.53

1650. 3 0 .00 2458.48 11509.50

9276. 9384. 9690. 10862. 10885.
.! 1.2 15.4 e2.3 .5

53.7 380.7 2613.8 12255.8 140.4
1.1 3.3 5.9 5.7 4.6

70.8
5.0

9560.
3.5

495.6
7.1

9534.
.1

15.9AREA=
VEL=

31. 52 13.50 1237.90
1CaC80. 15451. 84549.

.51 7 7~ 7.76. • "",J

,001523 1120. 1150.

. PE::; Q=

01/01/80 07:25:08

FLOW DISTRIBUTION FOR SECNO=

"'2ECN:J 31.522

ST.~= 8351. 9104. 9140.
PER Q= .3 .0

AREA= 206.1 24.7
VEL: 1.3 1. 1

FLCn DISTRI3UTICN FOR SECNO=

FLOW DIST~!eUTION FeR SECNC=,

3255 DIVIDED FLOW

3255 DIVIDEO FLOW

ST/\:: 9521.

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



ST~= O?'~ 85S2. S752. 9014. 9151. 9171. 12i4 5.
\':'oI<J~ •

°ER f'- ~. 5 1.2 3. ? 9.5 .3 55.7'1-

ARE~,= 1075.5 01~ , 975.1 90~.3 55.8 8193.2l.': .........

V~L= 3.0 8.9 8. 9 10.5 5.7 8.0

I' n! (\~ QCH QRCJS ,h,LGr A:;~ A~(J3 I'" ; l·i.~\ ~:"::/~~:G~·;

" \! .. v.,;
'fv ...

TT"I: VLCB VCH VR08 X~J'_ X~JCH XN~ WiN :L~IN S3TA
1.1,1",.

SLOPE XL08L XLCH XLOBR ITRIAL IDC ICO\T CORAR TOPWID F"W'T_II"·,) ,

;l<SECNO 31. 725

3255 DIVIDED FLOi\

31. 73 10.25 1239.75 .00 . CO 1240.84 1. 09 1. 97 .05 1245.20

10COOO. 1£B92. 55590. 14418. 2151. 7634. 2460. 4649. 656. 1237.10

.55 8.74 8.74 5.85 .025 .025 .025 .000 1229.50 795£.52

.C02;1? 810. 1070. mo. 3 0 0 .00 2872 .48 12345.22

.co .CO 1243.05
n 3828. 8193.v.

.00 .025 .025
1~n~ 2 0,\,11,/ .....

8953. 11020. 11825. 11 976. 12219. 12345.
.2 65.1 4.1 5.1 5.0 ".~

56.0 1633.6 939.7 621.2 775.7 52.2

3.4 8.7 A A 7.5 5.4 3. t.. ~

51PAGE

1 no ? ?1 .00 mS.1G1.\,1 .... ...'- .
a. 4918. 718. 1246.30

.025 .oeo 1228.10 ~329.57

0 .00 2580.48 11759.6?

1241.97

1239.75

CWSEL=

CWSEL=

31. 90 13.37 12AU7

lCSC~Q. 34313. 55587.
.58 o 1"\ .... 2.02.-v ~ ... I,J

.G~2!e7 920. 980.

FLC~ DISTRIgUT:C~ ~S~ S:CNO~ 31.90

01/01/80 01:25:08

'*'S~CNQ 31. 995

J253 DIVICE8 FLC~

sn= 7960. 8551. 8698.8792.
DER Q= ~.5 11.0 3.2

AREA= 532.5 1037.8 391.7
VEL= 5.7 le.S 8.3

FLOW DI3TRIgwT!O~ FOR SECNO= 31.73

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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••••••••••••••***•••************•••**********••••*
~EC2 R~LEASE DATED NOV 16 UPCATED MAY 1984
ERROR CORR - 01,02,03,04,05,05
~OOIFICATIO~ - 50,51,52,52,54,55,55
12M-PC-XT VERSICN

**-*************************.*•••••*****.*****.***

T~IS RU~ EXECUTED 01/01/20 G1:42:51
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I
I

"
~I rc!'1:cx

o.

~ nnn
\01. V'.JV

01/01/80

f'l("\ NINV lDIR STRT•. 'I..!

7. C~ O. .002000

IPLOT PRFV3 XSECV XSECH

4088 -1. aae .OCO .OGO

07:25:08

~~ETR:C ~VP,S Q !,~SEL F!;

.CO .0 O. ~217.3·O .oeo

FN A~LDC 13ti ru~rT~ !TRACE..... 1 11 ~ ... I,

.cec .ceo .coe rl1~ '5.0ec.1" ........
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STA= 9403. 9502. 9537. 9592. 10770. 11085. 11090.
O::R 0= .5 3.3 .5 95.5 .0 .0

AREA= 140.5 477.2 115.7 7048.6 33.4 1.3
V:L= L5 8.3 5.9 15.3 1.7 1.7

'*'SECNCl 28.E31

01/01/80 07:25:08

3301 HV CHANGED ~ORE THAN HVI~S

53PAGE

SSTA
ENOS:

EU~IN

TOPWID

~ ,.. " ~. - ,

4.02 .52 12'3.7C
327. 42. 1213.00
.oeo 1197.20 9482.85

.OD 1129.82 11039.52

.00 .SO ~213.00

a. ~. 1220.00
.000 1199.00 5025.72

.00 1272.51 52£9.33

3.95
35.

.025
o

1. 90
O.

.025
5

X~R \m~

ICC~H CCR,~R

.025
14

7049.

C'tlSEL= 1211.73

CW3EL= 1208.38

1215.59

1210.28
10854.

.025
o

.00
733.
.C25

3

X~iL XNCH
!TRIAL IDC

28.35

.00 1217.31
O. o.

.00 .025
O. 0

23.55

1. 57
1450.

1211.73
c;p
vi.! •

YROS
XLOBR

114640.
15.25
1520.

VCH
XLCH

5340,

5302.
7.23

1550.

9.38 1203.38
O. 120000.

.CO 11.05
O. o.

1f't' !'
,V,J. 'J

'IL08
XLOBL

. 1CO C~~V=

5827.

.cc

28.35

.003553

12SCCO.

TI~E

SLOPE

128COO.

.001S90

FLOW D!STRI8UTIO~ FOR SEeNO:

7135 vI~I~UM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSU~ED

28.65 14.53 1211.73

rr-W\I­
\.11..11:' -

3255 DIVIDED FLew

'/:!..= 11.1

'4SC NH SARD USED
"SEeN:) 28.546

STA-
1 ..... -

o~,~ 0=
AREA,=

FLC~ DISTR!8UTIO~ FOR SECNO=

*"DROF 6

CCHV= .3ce CEHV= .500
"'StCNO 28.35£

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



su= 9200. 9234. 9409. 9585. 10403. 10755. 10900. 10914 .

PER G= .9 13.5 19.0 59.5 4.5 ~ , .1... ~

'\RE.~= 178.2 1773.4 2511. 5 7594.5 1227.8 571. 2 33.2
VEL:: 5.S 9.1 3.7 9.4 4.5 4.9 ' ~~.~

i,3EC~~O 20 "'"...... 1

29.02 ' 7. 52 1215.59 .CO ~n 1217.53 .95 .55 .01 12C9 .~o. v~

:2ccaa. 27551. 85596. 5337. 4928. oO'~ 1773. 1030. 121. 1"~~ ,,,
"' ..... 1 ....

;t I",'. "' ....

H' ~ ~, 8.53 3.85 .025 .025 .025 .coe 1199.10 9125.79. ,~ .... :J-,

.000589 1QOC. 1020. 1020. 2 0 0 .00 1959.89 11096.58

STA= 921 i. 9280. 9!52. 9515. 9850. 10000. 10185. 10496. 10551. 10954. 11123. 11178.

o~~ Q= 2.4 20.7 Cl 12.9 9.1 11.C 30.4 5.3 2.7 .2 .1

.A~~,~,~ SO.2 2938.5 750.2 2935.3 1553.1 2085.5 47C~.5 1390.4 "1 ~ 0 155.2 93.3;'0<11 .......

V:i_= 5.2 9.5 5.4 5.3 5.3 5.3 1.7 5.4 3.4 , c 1 0, .. i .l;

3301 HV CHA~GEJ :-'ORE THAN HVINS

28.83 17.29 1215.29 an .00 1217.00 .71 .99 ,33 12CL70. "
12CaCO. 71Q9~. 3SH5. 12455. 10918. 470C 2953. ~,~ 76. 1207.10....t ....

.07 5.57 7. 75 L2: ~1~ .025 f""'" .OO~ 1199.CO 9217.14.... "';, .""1,,.0

.OOa453 950. lCCe. : 01O. 2 0 0 .00 1889.85 11:78.10

54PAGE

EL~IN

TOPWID

1156.1

.S5 .09 1202.00
1378. 163. 12 13.50

.COO 1W.50 9200.25
.00 1713.52 109~3.7S

335.6
5.1

W,~

CORAR

183~.

.025
o

239.9
U

X;iR
rCO~H

10531. 10593. 1S750. 11097.
.1 .8 1. ~ 3.4

41.0
2.8

C\'13EL:: 1215.58

XNCH
I n"vv

CWSEL= 1215.29

CWSEL:: 1211.32

1218.57
7595.

.025
o

.00
4563.

.025
2

XNL
ITRIAL

99 15.1
8.5

9852. 10520.
71.3

29.02

28.83

29.22

.DC
8413.
~.59

970.

VROS
XL08R

1i.4
2591.6

~ ,.. ~

VC~

XLCH

1217.32
71499.

9.~1

1020.

, 0.5
2055.9

5.1

15.82
40088.

3.79
950.

1.0
270.2

4.5

VLOS
X~OBL

"~I -(---

29.22
120000.

1ft
• ji'

.001081

01/01/80 07:25:08

~LC~ DISTRIBUTION FOR SEC~O=

FLO~ DISTRIBUTION FOR SECNC::

*S:SNO 29.221

SU,= 9127.
::l:R Q=

AREA=

3255 DIVIDED FLO~

fLOh,OISTRIBUTION FOR SECNO=

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

- 'I"! _._,



3301 HV CH,ANGEO fo'''DI:= THAN H'm;s,:,-,.,.

29.58 21 . ~3 1219.83 .~a .00 1220.13 .55 .55 .05 1214.90

12~CCO. 20597. 37521. 5i582. 2733. 4ses. 13358. 2185. 273. 12~O.20

11 7.57 8.24 4.62 .025 .025 .025 .OGO 1198.40 8822.53
.... L.

.000452 920. 1050. 1020. 2 0 0 .co 2930.39 11810.29

m~E 'fL08 VCH VRC8 X~lL X~lCH X~~ R 1m ELMI~~
("'("'-A
oJ,]: ,...

S~OPE XLOB~ XLCH XL08R ITRIAL IDC ICONT CORAR TOPI~ ID ENOST

"SECNO 29.473
29.47 15.58 1218.58 .00 .00 1219.18 1. 20 1. 21 .00 1205.70

120000. 24123. 78721. 17157. 2530. 8393. 4088. 1158. 213. 12! 5. CO

.11 9.11 9.38 C20 .025 .025 .025 .000 1203.00 9129.51

.000955 1030. 1300. 970. B 0 0 .00 2245.47 1:376.1t

FLO;'; DISTRI8UTIO~J FOR SECNO= 29.47 CWSEL= 1218.53

55PAGE

11376.
'. a

281. 0
4.4

6.5

C'~SEL= 1219.83

9616. 9859. 1CCC8. 1112: . 1W5. 11569. 1181 C.

9.0 3.0 5.8 4.8 ~ , 8.1.....f

2092.2 838.8 2591.7 1580.3 i798.7 15~ 4. C

5.2 4.4 2.5 3.6 5.5 5.3

29.58

9370. 10097. 11008. 11300.
~~ ~ 6.8

£392.7 2354.3 1452.8
9.4 3.5 5.49.4

19.5
2513.5

9151.

01/01/80 01:25:08

3535 20 TRIALS ATTEMPTED WSEL,GWSEL
3593 PR08ABLE MINI~~M SPECIFIC ENERGY

33S1 HV CHANGED ~O~E THAN HVINS

3255 DIVID:) FLO~

STA= 8823. 8958. 9C13. 9284.

°ER ,,- H 1 3.0 31.4 12.3'-i- l't.'"

AR::A= 2139.6 593.5 4555.3 2812.5

VEL= 8 n 5.1 8.2 5.3.~

FLC~ DISTRIBUTIO~ FOR SESNO=

VEL= 5.3

1:SECNO 29.576

STA= 9130.
PER Q= .5
~,RE~.= 115.5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
m

I



""r'~ lW C:-!ANGED ~Oq: THAN HVINS
... ..J>"I.

29.93 14.05 1223.15 . CC .QO 1224.96 1 o' .01 .10 1222.90
•• iJ I

'{ZOOCD. 2998. 52991- 540 11. 539. 5717. 5027 . 2554. 340. 1225.0C

. 2S 5.57 11.02 10.74 .025 ~~" ~')~ .000 1209.10 893 7 .19
.~~:J .'J/-'"

.082549 5. 5. 5. S a 0 .00 18H .20 l~q?~ P1
v 'p'''''' ..

"'I( \~ ;-1 " .~ -"

T!'~~ VL03 VCH VRaS X~L XNCH XNR i'iTN wm C:~"",I;,-,,-,,/",.

SLOPE XL08L XLCH XLOBR !TRIAL IDC ICO~T CC!\.A,~ TOPWID :~WST

3720 CRITICAL DEPTH ASSUMED
29.93 12.98 1222.08 1222.08 .00 1224.85 2.77 1.3S ~, 1222.90.. "

1280CO. 1439. 73747. 44814- 310. 4978. 4164- 2653. "0 1225.00... ..J,J.

.25 .~ ~ ~ 14.31 10.75 .025 .025 .025 .COO 1209.10 8941.28
,..oJ"'!'

. 003273 1530. 1500 . 11 SO. 20 16 0 .oa 1545.57 10319.23

STA= 0(\-::" gon 9~55. 9153. 10000.
'.I ...' .... t. "'..,~.

::lER (\- .0 '.5 . 9 <;1 <;
",-

"",-.",

,~REA= 5.S 310.3 222.4 5716.9
v:; = 2.7 5.1 4.9 11.0

3301 HV CHANGED MaRE THAN HVINS

56PAGE

1223.15

1222.08

i 0041. 1010C 10378. 10459. :~59J. jC77~. 10788. 10S25.

.5 2.7 14 .¢ 10. C 9.7 5.1 .9 .8

91.8 342.2 1582.1 0" 1 982.8 852.5 98.0 132.5
,,",Vo,./.I-

5.5 9.4 10.3 14.4 11.7 3.5 11.2 7.1

Cfi.3EL=

CWSEL=

10041. 10104. 10378. 10459. 10590. 187 '1l . 10788. 10819.

.4 2.1 11.5 9.2 8.4 ,1 .~ 0 .610.'" .0

67. 3 274, 7 1390.6 745.1 849.2 657.0 33.1 96.0

6.3 9.0 1 n 1 14.8 11.8 3.0 11 1 7.1
i"" ,11.8

9139. 1000a.
51.5

4978.3
4.2

.4
116.8

9055.
o."

01/01/80 07:25:08

7135 MI~IY~M SPECIFIC E~ERGY

3720 CRITICAL DEPTH ASSUMED

*SECNO 30. ~94

3255 DIVIDED FLew

FLO~ DrSTRI3UT:C~ FOq SEC~O= 29.93

AREA= 193.0
V:L= 4.9

*SECi~O 29.982

3255 DIVIDED cLC~

FLC~ C:STR!eUTIO~ FOR SECNO= 29.93

STA= 8941.
DEi C=

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

­
m

I
I
I



3321 HV C!WIGEO MORE T!1NJ HVI~JS

~/"l .. " '9 no 1225.88 . DO .00 1229.d5 2.53 r1 .09 1235.32
", ..'.1:1 l",; ..... ·...

• v:

12CCO:. o. 1H72S. 5271. O. 8725. 1223. 2911. 384. 122:.50

.27 .S~
q 1~ L31 .025 .025 .025 rrn 1203.80 9SS9.8S
; ~. I ....

.101 ........

.O02~18 t; 5. 5. 7 0 0 .OJ 1688.42 1C78~.25

TIME VLOB VCH VROS X~iL XNCP X~iR :'P' EL~:~ SSH,,\",\

3~OPE XL08L XLCH XLOBR ITRIAL IDC IWH CORAR TOPWID :'JDST

30.19 17.09 1225.89 1225.89 .eo 1229.36 ~ 11 3.47 .50 p~~ ~~
v."" I

I.V-v ... ",

12:000. a. 117e3~ . 2115. O. 7826. 518. 2910. 383. 1223.50

.21 .00 15.06 3.86 .025 .025 .025 .oeo 1208.80 9013.83

.~G3592 1120 . 1120. 1170. 3 11 0 .00 HS9.08 10749.5d

3301 ~V CHANGED ~ORE THA~ HVI~:S

57PAGE

1239.10
1232.70

9379.04
10743.78

10150.

i 0784.

.0
2.7
1.2

1.77 .15
3292. 429.

.000 1214.70
.00 1364.74

.1
33.5
2.3

o

1C?25.
.S

1Q735.
1

61.1
2.5

155.7

10640.

10640.
.1

32.0
2.1

142.9
2.3

CWSEL= 1225.89

CWSEL= 1225.88

10~95.

.7

10d04'.
.2

3.3

.00 1231.38
c. 14608.

.025 .025
2 0

83.5
2.1

0('. "
O.

.00

30.19

30.19

5.3

1027'.
2. 7

1030.

610.0

10024. 10214.
.0 U

7.1 35 1 .0
3.0 L 5

.1
18. S
3.~

1230.34
0.120000.

8.21
1370.

.GO
110", ....'v.

15.64

9C14. ; OOCD.
98.2

1825.2
15.1

'1EL= 13.1

30.45
120000.

~7..;~

.OC0811

01/01/EO 07:25:08

S~A= 9070. 10000.
o:'l Q= 95.S

,A,iEA= 8725.5

"SECN8 30.~52

t;LC~ DISTR:8UTIC~ FOR SECNC=

~SEC~O 3C.195

3255 DIVID:D FLC~

FLOW DISTRIBUTION FOR SECNG=

STA=
DER Q=
,~.~':A=

VEL=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I



ST.A,= 9519. 9534. 9660. 9683. 9757. 9882. 9910. 1n~0~ 10 127 . 10230. :0323. 10772. 10831.\J'JoJ\J.

PER Q= 3.9 .5 .2 .7 .1 .0 ? ., g.O 1 2.7 73.0 7.5~.~

AREA= 22 .2 550.9 80.6 65.7 19S.7 35.9 '2.8 405.0 989.8 288.2 5342.4 518.8

VEL= 3.9 8.4 7.2 2.9 4.3 3.7 2.0 6.8 1i.O " ? 1E.4 14. 5: ,..

7TM:: 'ILOS 'If''' VROB X"l X"'~W Xr,K (iT~ ~~t~l~~ 3ST,l\
I ... : 1_ ,,10 I\~ !\ ..... ;

<:'(\DI: XLCBL XLCH XLCSR ITRIAL IDC ICC:n CCRAR TOP;'/! D PJDST
....''-'''. I-

FLew DISTR! BUTIeN FOR SECNO= 30.46 CI'SEL= 1230.34

STA= 9379. 107n.
PER (\- 108.0"'-

AREA= 14607.5
'1=' - 8.2... l,.-

"SWJO 30.815
';In 0' 15.82 1231.82 .ao .00 1233.01 1. 20 1.53 .04 ~ 2 2.50
........ J ..

1200CO. Q. 120000. O. O. 13578. O. 3825. 484 . 1 5' ~r1 • ..- ••'

.37 no 8.77 nn .025 .025 .025 .oeo 1215.00 ~5 2.25... v .....
.000925 1350. 1830. "'0 , n .00 1273.21 1nOO., lc;

,o,J..J\I. v .- ..... '."..J\/. - ....

~LO~ DrSTRIBUT!C~J FOR SECNC= ,n 01 CWSEL= 1231.82... >J.LJ ...

ST ~,= O~l? 11136......... 1 ....

~::~ Q= 100.0
,~,~E6,= 13577.9
'r:~= 3.8

~.,.. t'r~rrl 31.82SJ_ .... ,,'....

., ~ ... ,- GIVrCED FLC"I...... J,J

3301 ~V CHMiGED ~ORE THA~~ HVI',S

';:;Q~ 20 TRIALS A~TEI-'PTED WSEL.CWSEL.. '" ~ .....

3593 PRCSABLE MINmly, SPECIFIC ENERGY
3720 CR!T!CAL DEDTH ,ASSUMED

21. C3 21.0~ 1233.74 1233.7t .00 1237.27 3.53 1.64 .70 11?' f'f';'.... '•.• ;,;1..'

120000. 23350. 87557. 8993. 2550. 5342. 619. 4155. 5~ 5. 1212.70

.29 ~. ~ 1 15. It 1 14.53 .025 .025 .025 .COO 1212.70 9'ilg.55

.~C2810 1050. 11 GO. : 100. 20 11 0 .00 1247.44 :083: .03

FLOt; DISTR!SUTIa~J FOR SECNG= 31.03 CWSEL= 1233.74

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

0'/01/80 07:25:08

SEeNO DEPTH CWSEL CRlliS WSELK EG HV ~L GLOSS BANK ELEV
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SiA= 00"" S857. 9104. 9155. 9276. 9384. c~cn le868. WS6.
-...v .I ..) •

.. ...........

'ER 1'- .0 .9 .1 0 1.5 15.7 eC.7 .5
'-!- .~

.~.R:.~.= 51.2 475.8 79.3 ~Q~ ~ 505.5 2965.5 13612.3 150. 9
, .... 1.: ....

VEL= 1.2 2.2 1.9 1.9 3.9 5.3 7.1 4.3

330: HV CH.ANGED ~CRE THAN HVINS

31. 3a 18.11 1238.21 .OC .00 1238.93 .72 1 .35 .22 1225.50

12CCCO. 22329. 958!3. 753. 4255. 13512. 151, 4500. 557. 1228.70

. ~ 5 5.25 7. 11 4.77 .C25 ",,~ .025 .COO ~220.10 8799.56.... J

.ooesso 1190. 1440. 'OQ~ 2 0 0 n., 2035.32 lC885.83
J ..........

.v ..

, J. :\': .~ '- ,-,' .:; I .... !~ , ."'\,',.... j ,: .. 1 ... ,.,," ..

SLODE XLOBL XLCH XLOBR ITRIAL ICC !C~NT CORAR TOP\\ ID i=~! rjr"T
... I\I.,J.

'i:SWJO 31.029

3255 DIVIOED FLOW

33C1 HV CHANGED MJR~ THAN HVINS

~ 1 n~ 21.58 1234.38 .a:; on 1237.34 2.95 .Oi .05 1223.00
,J 1.\J ..'

• v

120aOO. 25055. 85254. P~01 3135. 5528. 557. 4157 . 51 E. 1212.70
...' .... .,;,.

.~O 5.31 13.15 10 ~~ .025 .025 .025 .CCQ 1212.70 9~9Q.3S
:.,.,.1.1.

.OC223l 5. 5. 5. 7 n C .OC 1299.52 10832.8 1
v

FL8!! D!ST~I::JTIC~ FOR SECNO= ')1 n') Cl'i3EL= 123!.33.J 1 ..... "J

CL2~ DISTRrB~TICN FOR SECNC=

59PAGE

OLOSS 8A~K ELEV

.04 12~L50

531. 125C3~

1224.40 2054,79
2749.26 115 10.89

HL

p~ .95._v
O. 5052.

.025 .oeo
a .00

HVEG

Cti3EL=

1C323. 10772. 10g33.
2.2 71.0 7.2

31 5.6 5628.5 655.8
~C.S 15.1 :?2

.00 .00 1239.92
n 2873. 13227._.

.00 .025 .025
1650. 3 0

CC!IWS WSELK

5.1

CWSEL

9550. 18127. 10220.
9.4

la61.? 10%.9

5.7
571.2

o n".w

9490.

SEC~O

?1 ~~ 14.55 1239.05_.. o~
1?nn~n 28393. 99607.14. .....,h.. \I.

. 50 7. 10 7. 53
.001365 1120. 1150.

01/01/80 07:25:03

\fC' ­,. ..'-

DER G=
b.RSA=

3265 DIVIDED FLeW

*S:C~~Q 31.522

"'SEC>XO 31.301

STA.=

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



S:.~.= 8%5. 80S 1. 8179. 8273 . 8335. 8402. 9~8C 3559. 0,"1 8775.... \oIJ~~

PER Q= .1 1.9 ~.4 5. G 3.3 1.2 .2 .1 .9

AREA= 32.9 401.2 65C.5 501.8 480.2 292.0 100.2 31.4 255.4
\!:-! = 3.4 5.5 8.1 10. a 8.1 5.1 2.4 2.1 3.5,--

.,"c:c: OIVIDED fLOIr;.. ,... "..

31 .90 14.43 1242.53 .00 .co 1'1' 7, 1. 23 2.05 nl m5.iO
I ~ .... ""'. , "

., ..
120200. 41055. 78944. n qn, 92~S. D. 5754. 775. 1245.30". .lor .... v ... •

,55 9.54 8.54 .CC .025 .:25 .025 .cce 1222.~O 2324. 51

. 002519 920. 9S0. 1000 . 2 a 0 .ao 2755.28 11772.79

60PAGE

..
.'-+

12367.

8790. 11539 .
.0 83.0

17.0 13227.1
2.~ 7.5

4.2
553.7

7.5

12839.
C1

753.1
5.5

1~~C:;
I,'.........

5.4

5.3
997.8

11525.
3.1

9~ 2.5

11020.
64.1

9173. 12146.
.3 55. 9

57.5 9245.5
5.1 8.5

CWSEL= 1239.06

Cfi3EL" mO.59

CW3EL= 1242.53

8750.7
8.8

8966.

.00 124 i.57 • np 1. 52 .06 ~246.20! .1010.:

2590. 8751. 3519. 5438. 709. 1227.~O

.025 .825 .025 .OCO 1229.50 7958 ..eC
2 a 0 .0: 3275.93 12357.27

.3
96.8
3.7

31. 73

31. 52

31.90

XLC5R ITRIAL IDC

9014. 9151.
8.7 9.1

1122.5 981.1
9.3 11. 1

10.1 3.2
1152.0 473.9

10.5 2.0

8551. B698.

8592.
8. 9

1225.4
8.7

31. 72 11. 09 1240.59 •CO
1"~""" 22882. 77279. 20639.11".-.' v ... v.

-, 3.53 8.83 5.37,.').;

. 08 1 309 S70. 1070 . 1530.

01/01/80 07:25:08

S~CP~ XLCBL XLCH

FLOW DISTRIBUTION FOR SECNO=

"'s EC~IO 31. 72 5

3255 GIVICEJ FLOW

VEL=

~~c~ Q!ST~I8UTIC~ FC~ SESNO=

s;-.t,= 7959.
DER G= ~.9

ARE.~,= £67.3

S~A= 8325.
PER Q=

AR:A=

"LO~ DISTRI2UTiON FOR S:CNO=

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



~~~*~t~**************************~**********~***·'t

I ~EC2 ~ELEASE DATED ~WV 76 UPDATED ':':AY 1Se4
ERROR CORQ - 01,02,03,04,05,05
MOOIFlCAT1mJ - 5Q,51,52,53,5~,S5,55

I 12M-DC-XT VERSICN
***.*•••••••••••••••*••••••*•••••••••••*•••*.*••••

I T1
T2
T3

I J1 rS:4ECK PJQ mN lDIR STRT ~ETRIC HVl~JS
('\ WSEL FQ'!

I
C. 8. O. Q. .002000 .00 .a O• 1217.310 .ceQ

J2 :;oROF IPLOT PRFVS XSECV XSECH FN ALLee T .... ~ ,
e~NI~ ITR,A,CE

.i. ef+

I 7.0CO ~(''' -1. DCO .000 .000 .CGC .OCO .ceo non is.00C
..... ,.d..·

• Vi": V

I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 07:25:03 PAGE 61

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK E'_EV
r'.t ,,~ ""'J !',,.,,...~ 4'''::' ~ f"..! ... ~ ... I:I I'''' .... ,..' .~ • ,:"",:,"'1')- ~IJ""



I
~l I"OC X~CBL XLCH XLCBR I iRli\L Ii"\~ I WiT CORA.R TQP~!D E~~ ~S i
""' ........... ""

*PRO~ 7

I CCHV= .300 CE~V= .500
"'SWW 28.358

I 28.35 10.21 1209.21 .00 1217.31 12 i 1.35 2.14 .00 .00 1110 n~
j L. ,'"' • .., w

1''''l~r'I O. 140000. O. O. 119 i 7. o. O. O. 122C.CO
I ~ ..,:\".' J ~ •

.CO .GO 11.75 •CO .025 .025 .S25 .000 1199.CO SC2~.~1

.001£96 " O. O. a n 5 .00 1277.84 5302.25

I
-. v

~~C'~ S:STRI8UTICN FOR SWJO= 28.35 C\\SEL= 1209.21

I STA= 502~. S3~O.

PER "'- 1~C. C.~-

I
AREA= 11 C17 'l

! .... 1'.<10

V:L= 11 7
; I. I

CCH'/= .100 CEHV= .3CC

I '49J ~JH Ci~.RD ut:::"n... C..J

·"c:.r:r. l ;') 28.545,""' .. '..-1' ....

I 3253 QIV!~E~ FI_O:';

~~n~ HV C~.A.NGEQ ~:)RE THMI HVINS

I
J,_

'1135 ~INI~U~ SPECIFIC E~JE::iGY

372G CRITICAL DEPTH ASSU~ED

I 22.55 '5.25 ~213.4S 1213.45 nn 1215.78 , ,,, 3.53 .35 1') 1 ') -"I~

.." ..J • .,; ... ~ • "'. I 'J

i~~OO8. 11 i 89. 125955. 1845. 146:. 8350. 452. 329. 52. 1213. QQ

", 7 ,,56 15.19 4.00 .025 .025 .025 .COO 1~97.20 9351.92

I
.002889' 1550. 1520. mo. 3 14 0 .CO 1587.79 11100.7 C

C:~C'l DISTRIBUTION ~OR SECNO= 28.55 CWSEL= 1213.45

I Si.A= Q~~~ 9531 . 9913. 10718. 11101........... L.

?E~ (\- 5.4 1.5 90.7 1.3._-

I
AREA= 1055.9 39~.5 8359.9 451.9

VEL= 9.5 5.5 15.2 CO

"SECNO 28.831

I
I
I
I
I Gl/01/80 07:25:08 PAGE 52

I SECNJ DEPTH C;';SEL CRIWS WSELK EG HV HL GLOSS 8~~~ K ELEV
, ___ 1- ~ ... ,,-



??n1 HV CHMJG~D MeRE THAN HVINS.,J,J"",

28.83 1e. 18 1217. 18 .00 .00 1217.99 .81 .96 .25 12aL70
14COOO. 82718. 41316. 15955. 11685. 4982. 3541. 732. 93. 1207.10

.07 7. 08 8.29 L51 .025 .025 .025 .coo 1199.00 9213.89
.0Ja~81 950. 1000. 1010. 2 0 C .00 1954.55 11192.54

53PAGE

11193.
.2

2.2
1/0 11., ..... v

~..
2.23.7

5.5

5.0

OLOSS B,~~K ElE\'Hl

10~S6. ~C55i. 1Q9gS. '1123.
29.5

498i.5 1529.4 15£6.9 255.5
8.3

'""'"'I'"
HV

"""-'

CWSEL= 1217.18

10000. 10186.
8.2 11. 1

1678.3 22S2.~

6.8 6.9

• l r,r-

9515. 9850.
13.5

320.6
5.8

28.33

~ 1
'!'. t

XLC8R iTRIAL iCS

3090.4 819.1
9.a 5.9

9280. 9450.
!9.9

."" ....... ':".

SWJC DEPTH CNSEL CWIS WSELK EG

01/01/80 07:25:08

-':SECNO 29.221
29.22 15.72 1218.22 .oe .O~ 1219.59 1. 37 .85 .1 C 120g.GO

j4G~CQ. 45329. 81548. 12124. 1000 E238. 2292. 1558. 182. 1213.50""-./ .....
_13 9.27 9.90 5.29 .025 .025 .025 .000 1201.50 9197.43

.CC1072 950. 1020. 970. 2 0 0 .00 1718.91 10915.34

FLO;~ DISTRI8UTIO:-J FOR SW;Q= 29.22 CWSEl~ 12'8.22

5T4= 9197. 9234. 9409. 9585. 10403. 10755. 10900. 10915.
?~~ Q= .9 13.3 18.9 59.2 5.7 2.8 .1
,~R:A= 209.5 1930.5 2958.5 8238.1 1544.7 700.1 45.7
lIel - 5.1 9.5 9.3 9.9 5.2 5.5 3.8'1 ....... -

SlCPE X~C:L XLCH

>:SEeN') 29.0~7

29.~2 1:. so 12'7.50 .oc .00 1218.54 ~ .at .S3 .07 12f]g.~O

14ceoo. 3/.'117 95205. £487. 55 15. 10522. t')'j!r"'l 1181- 1/.11 1215.20
'1',-",', • " ... ., I.i. .""' ....

.10 5.09 9.07 4. 24 "1, .025 .025 r."n '199.10 9122.11.v4wi .lJo,JIJ

.000593 1COQ. 1"?0. 102C. 2 0 0 .CO 2023.CI 111 t5. 12
"" .. \,t.

.cL~t; DISTR!8UTIO~J FCR SWiG= 29.02 C'tiSEl= 1217.50

ST.t: 9122. 0"0 9445. 9852. 10520. 10527. 10593. 10758. 11'45.
.. ; I ..'.

o:,~ 0= 1.1 10.9 1 ~ ~ 58.03 .1 1.0 1.5 U,(.."1'

AR:A= 320.9 2313.7 298C.0 10621.7 57. 1 292.3 388.5 1501.7
VE~= t.9 5.5 5.9 9.1 3.5 L7 5.5 3.8

FlC~ DISTRIBUTION FOR SECNO=

3255 DiViDED FLOW

S:.~= 9214.
0ER Q= 2.4
ARE.~= 500.9

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



64PAGE

12'5.00
8282.21
11385.g~

OLOSS gA~K ELEV

.01
232.

1203.0C
.00 2258.51

1.17

.63 .05 1214.98
2481. 294. 12'0.80

.QOD 1198.40 8822.10
.CO 2993.95 118'5.05

2004.
0rn

.\lIJ-.J

11336 .

.S8

1 ?I. _

o

1. 24
5309.

.025

15740.

358. 1

4.5

ICC~T CORAR TO~WID

11300.

CWSEl" 1219.53

7.3
1729.9

5.94.2

CXSE~= 1220.77

.CO 1221.45
2913. 4822.

.025 .025
2 0

.00 1220.77
2852. 9884.

.025 .025
2 0

29.47

~. 85

29.63

•CD

9.7

~.75

970.

1020.

25250.

XL08R ITRIAL ICC

, "
~.O

8.49
1050.

1220.77
t~C??
'1'w ... ~~.

9370. lC097. 11008.
'2.7 52.7 9.6

2721.5 9083.7 3220.7

1219.53
87771.

9.65
1300.

01" .,• 10 , •

.5

7.82
920.

22.37
22755.

140.2

iE.53
25979.

9.0
1030.

V:\..=

29.58

S~8~E XLOBL XLCH

.21
.COO!!5

01/01/S0 01:25:08

SECNO DEPTH CWSEL CRINS WSELK EG HV PoL
,.. f'\1~O 1"'\I'''!1 1"'1:)('1.:: " ,..., A"U ~DnC \f('"

.1

29.47
140000.

.17
.000912

3301 HV CHANGED ~ORE THAN HVI~S

2555 20 TRIA~S ATTE~PTED WSEL,CWSEl
3593 PR03A8LE ~INI~UV, SPECIFIC ENERGY

S;~= 8822. 8958. 9013. 9284. 9615. 9859. 9994. 10883. 11121. 114 ~ 5. 11592. 1i 559. 118 i 5.

,,~~ Q= 13.3 3.8 29.2 12.5 9.2 3.2 L4 1 ~ 5.S 1 1 S.2 7.7
~. J .l."

,b,REA= 2257.9 5!4.8 f O?') ('I 3125.9 2330.9 932.5 2471.3 1301.7 1287.7 975.4 1833.7 1680.5
"",I".~ ....

'/:L= ~ 1 6.4 o ~ 5.6 5.5 4. S 2.5 3.9 4.1 4.6 7.1 5.4
j.",

3255 DIVICED FLCW

32~' HV CHA~GEJ ~CRE THAN HVI~S

=LG~ G!S7R!SJT!C~ FOR SECNO=

"'SECNO 29.575

'LC~ JISTR!8UTIG~ FOR SEC~O=

3255 DIVIDED FLO~

"'SWW 29.03
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



7185 ~!N I~'UM SPECIFIC E';E~3Y

3720 CRITICAL DEP-;H ASSU~ED

30.19 18.24 1227.04 1227.0t on 1230.39 3.35 3.65 ~~ 1225.30• v .o.JU

140~OC. a. 133129. 6871. O. 001;0 1344. 3290. 413. 1228.50;,; .... '01.,1.

.27 .ac 15.01 5.11 .025 .025 .C25 .000 1208.80 9059.22

.003095 1120 . 1120. 1170. 3 11 .00 1695.99 13789.78

29.98 14.19 1223.29 .OD .GO 1225.51 2.35 ~~ n. 1222.9C.J~ • J'

142CCO. 25£3 . 73330. 62978. 559. 5828. 5125. 30C1. '1;1; ""1'1:; "0
,J ........ ! ,,~ ... ~ '..

?' 5.49 12.53 12.25 .025 .025 .025 .000 1209.10 8935.1;3...
.CC33f9 " 5. 0 n M 1876.92 "'lC'~ t:'!

" . V .',11" , ............... t,,:

:;_2~'i DISTRI8~JTION i=aR SEeNe= 29.98 CWSEL= 1223.29

10825.
o.'.

PAGE 65

:0788.
.9

99.8 137.5
12.8 8.1S.81~ ~

,.., • .,J

OLOSS BANK ELEV
.... >,~ . ~-- ',",,""";-

11. 7

HL

10.8

HV

101S4. 103 78. 10459. 18590. 10 7 74.
2.7 It.4 9.9 9.5 S.l

350.7 1718.5 844.1 1C06.2 9?5.9
7.4

..... ~

C;';SEL= 1222.81

10041. 1n1M 10378. 10459. 1059~. 1:7?~. 10788. 1~~:)3.
:101'11.#"9 •

.5 2.5 14. C ~ C. 1 9.5 5.7 .9 .7

87.4 320.5 15se.8 C~I; , 9" 1 n9.9 93.2 128.3\.':\J'wI'V """'f. I

7.8 11. 3 12. ~ ;7.5 lL3 10.1 1, <; 8.5.; • "J

9153. 10000. 10041.
.5

5827.9 102.0

29.93

53.7

~ .0
235.9

5.8

9D55.

r'\'''''J

1.6
325.1

7.1

9151. 10000.
.7

185.5 5435.0
5.6

9055.

''''1 "'r::'I

AREA: 276.3
V:!_= 5.S

SECNO DEPTH CWSEL CRIWS WSELK EG

01/01/80 07:25:08

3301 HV CHANGED ~'JRE THAN HVINS

SLOPE XLCBL XLCH XLOBR IT~I.~~ '''~ rC~)(J T CS ~p.R :~P~~IO ~~~ OS ~1:.; .....

3720 CRITICAL DEPTH ASS'Jr-:ED
29.98 13.71 1222.81 1222.81 .co 1225.58 2.77 1 ~ n .53 1222.90l. tv

1~aQOO. 2943. 75185. 51871. 452. 5435. 4750. 3006. 356. 1225.CO
.24 6.37 13.83 13.03 .025 .025 .025 .ceo 1209.10 893B.50

.aO~1~9 1530. 15CO . 1180. 20 15 0 .00 1822.31 10323.C4

2255 DIVIDE~ FLO~

S"'.~= 8937.
?:R C=

"'SECNO 30; 19~

3255 DIVIDED ~LCn

FLC~ DiSTRIBUTION FOR SECNG=

is:CNJ 29.982

STA= £~39.

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



3301 HV C~A~GED ~ORE THAN HVINS

SEC~O DEPTH C~SEL CRIWS ~SELK EG

1002~. 10274. 10495. 10540. 10736.
.1 2.9 1.5 .9 1.0

35.3 85C.8 473.4 282.4 248.9
4.1 5.4 4.7 4.4 S.4

3301 HV CHA~GED ~0RE T~AN ~VINS

66Pft.GE

C~!'i~T
,_,~ '.i~ i

OLOSS 9A~K E~:V

TOPWID

10E-18 .
.2

.ceo 12Q8.ec 9~56.ca

.CO 1741.34 103i7.91

LBO .14 ~239.10

271~. 459. i223.7C
.oeo 1214.70 9353.55
.co 13eS.79 10752.35

.01 .07 1235.30
3292. 413. 122:.50

95.0
3.1

10790.
.1

~1.4

? p
4..0-';

HL

CORAR

c

o.
1. 22

.025

1927 .
.025

o

HV

Icc~n

10735.
.5

171. 7
4.9

CKSEL= 1227.04

Ci'iSEL= 1231.20

CriSEL= 1227.~~

.00 1232.42
O. 15792.

.025 .025
2 0

.ao 1230.47
O. 9611.

.02S .025
7

ITRIAL

o.
.co

30.45

30.19

1020.

20.19

10703.
5.39

5.

10274. 1049S. 10640.
2.9 .8

549.0 29S.7 16S.S
6.2 4.0 3.6

XL02R

10024.
.1

21.1
4.0

XLCH

10808.

~ 3.. 5

~ .

128~. 1370.

16.50 1231.20
O. 140000.

.CO :.87

19.0~ 1227.8t
O. 129297.

.2G 13.45

XLCEL

95 10.1

.. 31

30.46

38 .. 19

1~~~,~n
,"'''-1.1,,1>.'.

. 27
nr~?,~

.....' ....... '- f ~

?:R 0=
.6,qE.t~=

VEL:

140000.

.o~a871

01/01/80 07:25:08

~3E::~~8 30.458

STA= 9354. 10771.
PER Q= 100.0
.~JEA= 15791.5

VEL= 9.9

FLC~ DIS~RI3UTICN FOR SECNO=

C:"'~-..,.; I .... -

*5EC~C 30. 19S

3i A= 9C59. 10000.
p:q 0= 95.1
.~R:A= 8368.8

V;:! = 15.0

3:55 DIVIDED F~O~

FLC~ CISTRI8UTIC~ FOR SECNG=

FLOW DISTRIEUTION FOR SECNO=
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



230' HV CHANGED ~CRE T~AN HVINS

~~o~ OISTR!8UTIC~ cCR SECNC=

5:0. ~2~2.7G

1212.70 9~:~.22

1215.55 1C833.35

.04 1235.50
515. 1251.50

121E.CO 9475.13
1347.15 :0902.30

.oeo
.00

1. 59

10833.
7.2

559.
.C25

15.0
658.7

!CC~T CORfl,R

5717.
.025

11

CWSEL= 123~.57

CW.3EL= 1232.77

1232.39

20

.co 1234.14 1.37 1.68
21. 14905. O. 4350 .

.025 .025 .025 .oae, a 0 .00.;

.:25

.00
3292.

ITRL~.L ID~

10280. 10323. 10772.
2.8 70.~

324.1 5716.5
12.1 17. 3

nn
.';v

30.82

.00
0,

9.5

1390.

100~3.

14.99
11 OC.

XL05R

1115. g
11.9

952!. 11135.
.C :CC.O

~.5 14985.0
1. 1 g. ~

5.7

1108.
17.25

10 i 27.
5.5

1145.7

9514.

9550.

3.53

n

15.5
1.1

.38

ARE.~=

VE~=

.002839

30.82 15.77 1232.77
14 0000. 22. 139978.

.35 1.85 9.39
.~C~957 1350. 1830.

~L8W OISTR!8JTION FOR SEC~O=

SLOPE XLC8L XLCH

'S:C~{8 31, C28

3625 2J TRIALS ATTE~PTED WSEL.C~SEL

3593 PROBABLE ~INI~U~ SPECIPIC ENERGY
3720 CRITICAL ~E?TH AS3U~ED

31.03 21.£71234.571234.57
14Q2C:. 31361. 985:5.

STA= 9481.
0ER Q= 4.5

AREA= 705.3
VEL= 9.2

3253 ~:V!CED FLOW

"'SECNC 31.0~9

ST,~= 9~76.

°E~ 0=

3265 DlVIDED FLCW

:l:SECNO 30.815
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

01/01/80 07:25:03

SECNO DEPTH CWSEL
1'1('\0

CRIWS WSELK EG HV HL
\,,,:

OLOSS 8A~K £LEV

PAGE 67



31. 52 '5.55 1240.05 .~~ .00 1240.91 .85 .87 .02 1244.50
148088. 24571. 115~29. O. 3576. 15297. O. 5675. 559. 1264.30

.~g 5.87 7.55 .00 .025 .025 .025 .cao 1224.48 seSO.50
.a01131 1120. 1150. 1650. 3 0 0 .00 2813.05 11511.99

330~ Kif CHMJGED ~12RE THMJ HVINS

31.03 22.81 1235.51 .CO "CO 1228.~9 2.98 .01 .08 1228.00
140000. 35795. 94548 . 9556. 4108. 5142. 728. 4570. 550. 1212.70

.28 8.71 ~ 5.41 13.13 .025 .025 .025 .COO 1212.70 91 88.59
.802058 5" :; 5. 7 0 a .00 We.15 1:)236.01.J.

58PAGE

1GPE? .
.6

1~a.2

4.9

OLOSS 8A~K ELEV

6.8

13.1

HL
"1"'1

79.2
14813.8

7.5

9590.

.78 1. 31 .22 ~225.58

1C~ 5158. 50L 122~. 70; I.; V •

.025 .COO 1220.1 a 3753.80
a .00 2133.15 1~225, 95·

r" J~.'!":-
... \.1\..... :

HV

10323. 10772. 10835.
2.9 57.5

354.9 6142.~ 727.9
11.2 15.'.

CWSEL= 1235.51

C',~SEL= 1239.23

9276. 9384-
1.9 15.8

516.3 3277.8
4.'. 5.7

.00 12'.8.01
5197. P O~!

"tl",i ,'t.

.025 .025
2 0

10280.
9.9

1251.4
11.0

.co

31. 03

31. 30

S88.
,~" 93

1380.

:'(LC3R

9882. 10127.
U

829.2
5. 9

XLGH

3.3
UO.8

5.2

9550.

8.2

X~CSL

9~ 2. ~

VEL=

.... ""'."".:_;"'IJ :

SEeNO DEPiH CWSEL CRIWS WSE~K EG

31. 20 1 g. ~ 3 1?~Q ??.............. .J

14CCCC. 23257. 110845.
,,4'l 5.~4 7. 48

.C005t3 1190. H42.

9189.
?~~ Q=

~LC~ DIST~!9UTIC~ FC~ SECNO=

3255 DIVIDED FLC~

t5ECNO 31.381

01/01/80 07:25:08

Si.~.= 8754- 8857. £104. 9155.
o~, ,,- ? 1.5 "2 "5, ::, ..r .<.

ARE~= 143.6 717 . 2 '31.1 311. 9
V:~= 1.5 2.9 2.5 2.5

i:S:C~~8 31.522

32Cl HV CHANGED ~2R~ THAN HVI~S

2265 DIVID~D FLOW

:;~c~ DIST~!euTIC~J FeR SECNO=

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



STA= 8319. C~OI') 8752. 9014 . 9i 51. 9i75. 12H5. 12949.'~oJ" C. •

PER !'- 9.3 7.4 9.a 9.0 .4 54. 9 .0""!-

AREA= 1375.3 995.5 1259.2 1057.4 80.5 103~4. 5 38.7
VEL= 9.4 10.4 1n n 11. 9 5.5 8.8 , n

. '",.>J I • ~

31. 90 14. 99 1243.09 .GO f'n 12~~.~~ 1.35 1. QS . :9 1245. 1 0'" ~
1! ~.,.,n 49107. 20854. 39. 4779. 103!!. 39. 5492. R~r; 1245.30
l ~ ... "' .... \0.• "''''oJ.

.54 10.28 8.78 1.00 .025 .C25 .025 .~~O 1223.1 C 3319.48
.082527 920. 980. 1000. 3 0 0 .CO 3178.39 12949.48

C' n" 8ISTRI8UTIC~ FOR SECNO= 31. 90 CfiSEL= 1243.09, Ll,~

s~,t,= 7957. 8504. 8698. 9309.
?ER G= z.e 11.6 3.2 .5

AREA= 745.5 1535.0 558.2 203.8
VEL= 5.5 9.9 3.0 3.4

59PAGE

11539.8795.
.1

2,8 7.5
3~.4 15295.8

TOP'tilO E~:ST

8503. 8654. 2775.
.1 1. 1

7"1 375.1
2.5 4.3

.4

'\ :'.

202.9
2.9

lOONT OCRAR

1.5
373.3

5.5

8402.

1\: ~ "'.

n~SEL= 1240.05

3.2
547.1

8,1

9299. 11020. 1WO. 11826. 11976. 1"4) 1 C 12383.I.;.. .... ",.

52.1 3.9 3.9 : ~ 5.8 .7.~ • Ii.

9759.0 11 15.9 1053.5 920.0 1154.l "'in ~c: ~ 1,.' • "r

3.9 4.9 5.2 8.0 7.0 3.7

ChSEL= 1241.35

9.7

.00 1242.41 1.05 1.44 .05 ~",4~ .,,,,,-,,,,,,'-\01

?1H 9159. 4539. 5130. 750. 1237. 10... I "t ~ •

""l"" .025 .825 .COG 1229.50 7951.33.~'O

2 0 0 .ao 3512.01 12~S2. g~

l .. \' _

8335.
4.5

553.5

31. 52

31.13

XLOBR ITRIAL IOC

31? 9.
~ 1
~. ,

3.5

8081.
.1

51.5 498.6
5.9

3051.

SLOPE XLOBL XLOH

31.73 11.35 1241.35 .OC
1f ~~~n 25555. 87007. 27428.,"'t "" V V '...

.52 o l' o O' 5.04..... '"oJ -J ... I

. 031594 no . 1070. 1530,

PER Q=
AREA=

VEL=

01/01/80 07:25:03

FLO~ DlSTRlEUTlC~ FOR SEONG=

.C=r"'~I'" ~1 po~
'-'_'..,1\.", .......: .......

FLOW OISTR!BUTIC~ FOR SEONO=

3255 O~V!UEJ FLO~

STA=

"SECNO 31.725

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



I
I
I

~:C2 RELEASE DATED NOV 76 UPDATED ~AY 1924
ERRJR CORR - 01,82,03,04,05,05
vCDI~ICATIC~ - 50,51,52,53,54,55,55
;E~-PC-XT VERSIC~

*.**•• ,**•••••*••••••*•••***.***•••••••••*••****••

Ti
:2

I
I

:3

~1 rC\.iECX

o.

!~O

9.

IPLCT

NINV

o.

PRFYS

IOIR

o.

XSECV

STRT-

.002000

XSECH

:-'ETRIC

.08

FN

HVINS

.c
At I ~"....... \.iJV

o
O. 1217.3'0

I
I
I
I
I
I
I
I
I
I

I
I

8.eoo

01/01/80

.000

07:25:08

-1,000 .000 .000 .oeo .coo .ooc .ooa

Pft.3E 70

I SECNC
f'

DEPTH
f'1f'Q

Ci~SEL CRIWS \','SELK
Ol,0 Q

EG
~f'U

HV HL
IIf1I

OLOSS BANK ELEV



SLOPE XL08L XLCH XL08R ITR:ft~ IDC 1'"'('\17 C8RAR TGFhrD ~~'J ~S r

I
.., ....... f,

*oRO;= 8

I CCHV= 10~ CEH'I= .500.~ .. \#

·SWW 28.358

I
28.35 11. GO 1210.00 .00 12 i 7.31 1212.38 2.38 on .00 12;3.80

150000. O. 15GOOO. O. ~ 12927. O. O. n 1220.00v. v.

.CO en 12.33 .CC .025 .025 .025 .COO 1199.00 SJ22.21
• 'J oJ

.CC19SE 11 11 O. 0 0 5 .00 1282.80 6305.C:
v. v.

I
FLO'I! DISTRISUTICN FeR SEeNO= 28.35 C'liSEL= 1210. CJ

I ST ~\= 5822. 53tO.
0'" !"'I t'_ 1("1 n:1\ ",- 1...,I",i.v

I
A.REA= 12927.5

VEL= 12.t

CC~V= .1 aG CEH\'= .300

I
~1g0 ~!U CftSD !)SEJ'~i ;

*:S:C~JC 28.6!E

3221 WII CHANGED ~ORE T4AN ~1'/INS

I
'"

7185 ~:NrrJU~ ,;::p!='"'r;;'!(" ENERGY'oJ. _\I .. ; .L .....

3720 CRmCAL DEPTf-i ASSL!1"ED

I 28.55 17.00 12,C 20 '''1' ?n .00 1217.57 3.47 3.53 " 12' 3.70
I'"' .... ~ .... ~.

;5C:00. 15579 . 140558. 3752. 1895. 8973. 710. !20. 54. 1213. DC
111 3.22 15.58 5.28 .025 e?, .025 .CDO 1197.20 935~.;6

•• J
.v .....

I
.082899 1650. 1520. H50. 4 1! 0 nn 1750.68 11105.5!• vv

FLOi CISTRIBUTlO~ FOR SECNO= 23.55 OiSEL.= 1214 .20

I 5T,A,= 9355. 9537. 994E . 10770. 11105.
?D ~= 7,~ 1 ~ ~7 .9 2.3". "

I
AREA= 1273.8 621. 0 8973.1 710.4
\!~I - 9.3 6.0 15.7 5.3'.1--

I
"'SEC~O 23.83 1

1~~1 !-!V CHM1GED ~OR: THft,N HV!NG
... ...' \i ~

I 28.83 19.01 1218.01 1111 . CO 1218.91 .91 .99 .26 12C4. 7C. v v

15CCOC. o,~ 'i '"::: 45938. 20057. 12~94. 5239. 4124 . 806. 96. 1207.10
.. "tI..'I",J.

. 07 7. 52 8.7? 1 O~ .025 .025 .025 .ceo 1199. CO 9210.87
~.u ....

I
. 000503 950. 1000. 101 C. 2 0 0 .00 1995.30 11205.17

I
I
_.

I 01/01/80 07:25:08 PAGE 71

I SECNO DEPTH CWS:L CRIWS WSELK EG HV HL OLOSS BANK :LEV
f" ,..~ ''\<''\'J "r:'f'\~ . ,..~ , ..... " '':' .... n If !"I I

....,., I c:-:- .... , ..... 'P,,, ......



,"seCNO 29.017
~c n~ 19.25 1218.45 . 00 .CO 1219.58 1. '3 .50 .07 12C .~C.............

15COOO. 40:55. 105769. 12355. 6241, 11262. 27C2. 1294. 10. '2 - "n:>.':: ...

;a 5.55 9.~ 8 ~ :;0 .025 .025 .Q25 .COJ 1199.10 "... .85
~ ..... ..,; :i! :

.COO"C'1 1COO. 1020. ,n?n 2 0 0 .CO 2071.17 ~ 118 .D3,"' ... ..J •

~,.. =,...~!" 29.22'·)_I,,'l~ ..,

29.22 17. 55 1219.05 .00 .00 1220.54 Ug .85 .11 :2C8.CC

16,:000. 52511, 91453. 15825. 5400. 8828. 2714. 1717. 185. 1213, :~

.13 9.72 1 n ,:; 5.90 "~- .C25 .025 .000 1201.50 9:9~.93
I ........... .:".. .. :J

. 08~G71 950. 1020. 970. 0 0 0 .00 1723.85 10918.59

;::\j(\':':_., .......... ,

1. 27 1. '4 .02 1205.70
5'57. 2195. 237. 1216.00
.025 .C08 1203.00 8214.55

0 .00 2295.98 11395.18

1219.05

1218. C1

CWSEL=

CWSEL=

CWSEL=

.00 1221.70
3096. 9735.
.025 .C25

2 0

.co

28.83

29.02

970.

XLCSR

33852.
5.23

1220.42
96'08.

9.90
1300,

17. 42
29740.

9.51
1030 .

. 15

29.47

XLC~

150000.

.800874

01/01/80 07:25:08 PAGE 72

SECNO DEPTH Ct'iSEL CRIi~S WSELK EG HV HL OLOSS 8.~,~iK ELE'/
0 1'11"'0 aSH CRCB ,~L08 ~CH ~R08 Val TiJ.~ ~EcT/~IGlJT.,_,J..)

SiA= 91 18. 9179. ~.I!" 1:: 9862. 10520. 10537. 10593. 10750. 11189 .
..I""I"t .....

~E~ Q= ? '1.2 13.1 55.7 .2 '.1 1 ? C3.. " ,. I

AREA= 370.7 2538.3 3332.; 11252.4 71.7 339.9 43U 1854.1
VEL= 5.2 7.1 5.3 9.5 4.0 :; ~ 6.1 ft •

'J • '"
,. I

Sg= 9'95. C?'I 9402. c~c- 10403. 10756. 10908. 10919 .
;;I .. ""., • .... ~.

~C" c- , " 1" '8.8 57.2 5.7 3.2 .2. _., .- i • !oJ i.J • •

AREA= 240.' 2074.4 .,,,c:~ 1 8827.8 1835.2 818.2 61.1.... .,I..i"". ,
\Ie: - 5.3 10.1 9.7 10.4 5.8 6.2 4.1,-"",-

FLa~ DISTRreUTIC~ FOR SECNC=

FLO~ DISTRIBUTION FOR SECNO=

ST,~= C~11 9280. 9~5C. 951S. 9960. 10ceD. 10:36. 10495. leSS1. 10993. 11123. 11285.
",1".1 I.

p:q Q= 2.4 19.2 4. a 13.9 8.2 11. 1 28.7 6.7 4.9 .5 .3

~.REA= 557.1 3231.8 873.9 3529.S 1794.7 2405.8 5239.3 1558.8 1879.5 373.3 212.5
\lCI - ~ 0 9.5 7.4 6.3 7.3 7.4 8.8 6.5 4.2 2.7 2.5
r~~- .. ,

3255 DIVIDED FLOW

:LC~ D:ST~I3UTION FOR SECNC=

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



8903 . 9151. 9370. 1009? 11008. 11300. 11395 .
.0 .5 18.0 50.3 12.0 7.9 1.3

20.0 158.5 2917.5 9734.5 4035.9 1991.0 439.1
1.4 5.5 9.9 9.9 4.7 6.3 4. 9

STA= 8937. 8944. 9055. 9153. 10000. 10041. 10iOe 10378. 10459. 105ge. 10714. 10188. 10825.

PER Q= , 1.5 .9 52.5 .5 2.7 14.4 10.0 9.1 5.0 .9 .8.,
ARE.~= 5.8 309.5 221. 6 5110.7 97.6 341.8 1580.1 832.6 987.8 851.1 97.9 132 .4

VEL= 3.5 8.1 ~ ~ 14.7 8.5 12.5 13.7 19.2 15.7 11.4 14.9 9.4•• v

~~n1 HV CHANGED ~OR: THAN HVINS.......... 1

29.53 23.25 1221.65 .OC .00 1222.37 .70 " 1 .05 1214.9Q.0,
":e;"'1r'n 2~e2G, "01, 91377 . 3~82. 5054. 17895. 2728. ~oo 1"'~" O~
I ................. ., ..... "" J. ,,.'..J • I ~ I V. '.J ....

.2~ g. 01 3.58 5.08 .025 .025 .025 .000 1198.40 8:21.52
~."'l('HI·"7 CIJ~ 1050. 1020. 2 0 0 .00 2999.S7 110"1 .f' '7

..... .I \J~ j ... ~v. ; • rJ", ; • - :

Gl/01/S0 07:25:08 PAGE 73

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BMIK ELEV
Q QLOB qCH QROB ALOB ACH ARaB VOL TWA LEFT/RIGHT
-"\,,: '1' f"1~ 11.'''''I'J "ono V·" v'-.'r'J V"~? 'Ir,'"*," C! \!!" r:~i:~

1220.42

1221. 55

Ch'SEL=

CWSEL=

.00 1226.35 3.22 1. 42 .75 1222.90
537. 571 L 5021. nOl. 372. 1225.Q~

.025 t"ljc\ .025 .cao 1209.10 e937 . 22.;J • .w

20 14 0 nn 1814 .58 18824.77.vv

C\'iSEL= 1223.14

92S4. 9515. 9859. 0001 10383. 11' 2: . 11 ~! E• ilse2. 11559. 11821-
.......''''t.

12.5 9.3 1 1 6.0 4 n " n ?. ': 5.0 7.4.I •.j .~ 0."

3421. 1 2555.8 1044.2 ?1~ 1 0 1513.3 2177.1 1105.1 1102.2 lSH.O.... ~ .........

5.9 5.8 5.1 3.0 4 1 I I ~ . S 7.3 5.5.~ '".1'3.7

27.5
~n~~ 0
",V·,J"" .....

*S:CN:J 29.98 1

FLOW DISTRIBUTICN FOR SECNO= 29.47

CL~~ OISTR:gUTIC~ FOR SEC~O= 29.53

2255 O:VIDED FLC~

FLOW DISTRIBUTICN FeR SECNO= 29.98

3301 HV CHANGED MOR: THAN HVIN3

1:3EC~jO 29.675

3535 20 TRIALS ATTE~PTED ~3EL,C~3EL

3593 PROBABLE ~INI~U~ SPECIFIC E~ERGY

3720 CRITICAL DEoTH ASSU~ED

29.98 14.04 1222.14 1223.14
16:000. 3ges. 83998. 72017.

.23 7.e2 1~.71 ~e.34

.004728 1530. 1500. 118~.

STA= g~22. 8958.
P:~ c= '2.5 2.9

AR:A= 2389.2 693.1
VEL= 8.4 5.7

STA= e275.
PE.~ Q=

AREA=

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



01/01/EO 07:25:08 PAGE 14

SECNO DEPTH C;';SEL CRI;';S W3ELK EG ~V HL OLOSS BMj~ :LEV
Q QLOB QCH OROB ALOS ACH MOS VOL TWA LEFT/RIGHT
-.\.... .,'. ,"'''' I./ ...... 'J "-,"'~ V\o, V\11"'11 \/\ .., .." .... " -:1 V", ~,.. ... .1.

,'~1 HV CHANGED M~RE THAN HVINS..,"'Vl

')0 co 14.89 1223.99 . CO .OC 1225.45 2.47 .02 .08 1222.90
Coo ....... ""

150020. 5323. 82893. 71779. 729. 6413. 5711. 3302 . 372. 1225.00
~, 7. 31 12.93 12.51 .025 .025 .025 .ceo 12C9. 10 3933.99

.<~

~""" 5. 5. 5. 11 n a .CO 18S3.11 1Cg2S.~t• ...1 v ... I .... I "

STA= 9C55. 100CO. 1002!. ,n,"! 10495. 10540. 10735. 1Q81~ .1 ..... /" •

DER 0= 92.7 1 3.8 1.5 c .9 .2
A~:.~,= 9509.5 33.2 823.5 ! ~ c , 256.5 23~.4 81.3. ~ .... .,.

VEL= 15.5 1.7 1.3 5.3 5.0 6.1 3.6

3301 HV CHANGED ~ORE THAN HVINS

10829.
.9

~0783.

.9
107 7~ .

5,5
1C5S'J.

~ ,...
10459.

Q ,.. ~'

10318.
U.S

101 DC
1 Q
L..\J

395.1 igl0.! 901.4 1C£2 .1 ~OC5.5 1~O 7 165.4, .......'. ,

11.3 ~ 2.2 ' ~ ~ " 7 • ~ ft 13.1 8.3... ~ .~ . .... ~

CWSEL= 1223.99

CWSEL= 1221. H

29.93

30.19

1227.H .00 1231.28 3.55 '3.53 .32 1235.3'J
11~1~ a. 95:0. 18S8. 3519. 4~ 9. ",,"c ~"l
I 1 .... ."I\,.. 1"'(.1.., .... 1.-

5.13 .025 .025 .025 .oce 12C9.8~ £056.0
1170 . 4 11 a nn 1735.33 1C:1~. ~C.u.

9055. S1S2. 10000. 10041.
1.3 S1.8 .5

313.0 6412.6 125.7
0.7 12.9 7.5

15.50
1120.

2. C
402.8

7.9

eel ~
v ...·ot'" •

.cr

3.9

1120.

A~EA=

\':;1 -1 __ -

. 003092

~S~:~JO 29.932

>:S~~N; 30.19!

3T.S,:: 8S34.
.:'~~ Q=

3265 DIVIDED FLO~

PLOn OIS~RI8UTIO~ FOR SECNO=

32:: D!V!DED FLC~

FLCN DI3TRISJ718~ FOR SECNO=

7185 ~INI~~~ SPECIFIC E~ERGY

3720 CRITICAL DEPTH ASSU~EO

30.19 '1?94 1227.7~

lEOOOO. O. H33S!.

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



':";'"A- c~t:' ~ ""'1("" 1nn?~ 1027~. 1C~95. 105.10. 10736. lC3H.
'oJ, .-,- ........',J. 1 ... \0,' ........ 101.1"","'1

1)~~ Q= e9.5 .2 " 0 2.1 1.1 . .J
.~.... \ -.1..'

, ..
~.RE~= 1037~.3

t:;") ~ 1n:;:; n 55~ 1 In 1 " 327 .~ 17! 8
",,J."+' .v ....... 1J l.i-\';I

II::; - ,., 0 ,4 , 7 .3 5.7 5.5 5.3 ? 8' ......- ..J.'.-' ~ •.J " .

01/01/80 07:25:08

SECNO DEPTH CWSEL CRIWS WSELK EG rV HL OLOSS S.~,~~K E' ::'/.. ~.
) 0'))8 GCH 0908 d.~08 ~CH ~.R0B '10'_ T'tJA. L~q/RIGYT

15PAGE

1231. 95

1223.56

CWSEL=

.so 1223.35 1 /4 ~ '.25 1 ? '23~. 1a.'. ;.J

" 15859. r I"C" 456. ;23:. 72
~ . C • "\,I'';,,''

.025 .025 .C25 .000 '2H.10 O~~? 7~
oJ ~''oi '" • ' '..

2 0 n .00 140E.19 10759.95
~

"" 1231 .38 ? "? r' "0 1'1'J; 1:'1." ... "'./'" I (. •.J ..' _ .~ ..

O. 1C37~ ?t:::", 2528. ~:9. 122?SC.. ~ .. j •

0"- .025 .025 "'.~n ~2:3.2C S:52 ?"
• .,.;(.J

e n .co 110-:; "p 111<,:·1t: : 1"',
v ' : 'w .. • t ~' I ......' ..... '.v

30.45

8.

1~. 19

.co .GO 1235,18 1. 5~ 1.71 C~ :235 . .50. .
Co • 15. 15020. O. 4772. 525. 1251.52

.CQ .025 .025 .025 .800 1215.00 9~5S. :5

1390. 2 a a .00 1395.74 10912.82

.CO
'!".,,,, .......' .....

30.82 17.53 1233.53
ioGGOO. 1! £. 159851,

.35 1. 97 3.98
•CO 101 0 1350. 1830.

30 I- n.25 1231 .95."V
~c:.!"('~11 " 16~8C8.. ...... '.. " ~ . \,;.

·'0 .GO 9.49. ,'v
"",,~.,~ 18SC. 1370........... -:i ... ""

38. ~ 9 10 q ~ 1228.55 n"
1 ....... \1 .".

.~5COC::. " 143317. 1P;?~

". .""" .......
.25 .00 13.82 5.23

.C~2:97 :: 5. 5.

AC:EA= 15259.3
VEL= 9.5

/._ ....

?t~ 0= ~CQ.G

~~c~ DISTR!SUT!CN ~OR SEC~C=

s;~:' 935~. 10777.

3255 OIVICED FLCN

~~o~ CISrR!S~T!:~ FOR SEeNO=

33:1 HV CHA~GEa MORE THAN HV!~3

3301 ~V C~AN3ED MORE THAN ~VINS

:tS~CNa 30.815

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



I FLOW DISTRIBUTICN FOR SWW= 30.82 CWSEL= 1233.53

I STA= 9456. 9514. 9534. 11136.
PER Q= .1 .0 99.9

,A,REA= 58.3 17.5 15019.6

I
VEL= 2.1 1.7 10.0

*SWW 31.028

I 3255 DIVIDED FLC;';

I ""~ HV CHA~GED MORE THAN HVINS",,,J.

20 TRIALS ATTE~DTED WSEL,CWSEL3585

I
3593 PROBABLE MINI~U~ SPECIfIC E~IERGY

3728 CRITICAL DEPTH ASSUMED
31. 03 22.79 1235.49 1235.49 .00 1239.40 3.92 1.71 .71 1223.00

150000. 42748. 108314- 10928. 4030. 6129. 725. 511L 550. 12'2.70

I .37 9.99 17. 57 15.07 .025 .025 .C25 .oea 1212.70 3189.12

.002715 lC50, 1100. 1100. 20 11 0 .CO W3.01 10835.92

I FLC~ OISTRI2J;IC~ FOR SECNO= 31. 03 CWSEL= 1235.49

ST,t= Q100 9550. OPC'l 10127. 10280. 10323. 10772. 1e926.
.. ,I,J ..... v"""" •

I p;::o n- 5.3 3.2 ~ . ~ 9.9 2.9 57.7 5.8
"-'\ ",-

ARE,a,= 903.7 73G.0 821. 7 ''l~~ 1 353.5 6123.6 726.0
I ~"' .... 1

\Ie! - 9.4 7. C 7.9 12.5 12.8 17.7 15.1
,'-\w-

I "SEC~O 31.n9

I
3265 DIVICED FLOIl

33C1 HV CHANGED MORE THAN HVINS

I 31.03 23.53 1236.33 .00 .co 1239.49 3.17 .01 .08 1228.00
1k~~nn 45131. 10052. 10505. 4896. 5503 . 780. 5112. 550. 1212.70

",,,,,,,,,,,,,;.

I
.37 9.22 16.05 13.0 .025 .025 .025 .oeo 1212.70 9117.~2

. 002:59 5. 5.. 5. 8 0 0 .00 1537.28 10832.25

I
I
I
I
I 01/01/S0 07:25:08 PAGE 76

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLC8 QCH CROB ft,L08 ACH AROB VOL TWA LEFT/RIGHT
-"~.'- 1" r'o':' ,'.... ~_' " .... '""~ v··, V.:,..I) VJ't:'" ~,''''',' t'lvn.' C~.,..~



3TA= 9117. 9560. 9882. 10127. 10280. 10323. 10772. 10838.
PER 0= 6.1 4.1 4.9 10.2 3.0 65.2 6.6
.~REA= 1167. 1 919.3 1025.7 1383.9 399.5 6503.2 780.0

yr:1 = 8.4 7.1 7.5 11.8 11.9 16.0 13.5
~~

01/01/80 07:25:08 PAGE 77

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS 8A~IK ELEY
n CLOB qCH QR08 ALOB ACH AROB VOL TWA LEFTl~IGHT
'!

- "'I': "I (\':' 1,'''''-! ·,'~r"'\rl Y','t Y~\I"'U V"'~ !~·T'.,I C! v u '.' t:."::,"

3301 HV CHANGED ~ORE THAN HVINS

*SECNO 31.725

9590. 10853. 10S28.
77.8 .5

1592U 199.0
7.8 5.1

.85 .82 .OG 12~L5e

~ . 6223. 583. 1254.3~

.C25 .ceo 122~.40 9055.68
0 ~n 2955.42 11513.03._-

.85 1. 30 .23 1225.50
199. 5549. 616. 1")oj" .,r,

j "-4- ...... : \.I

.:25 .OCO 1220.10 8711.46
0 .CO 2175.48 18887.S4

15.8
3555.2

7.1

9384.

9263.11539.
.2 81.8

115.3 17240.4
2.1 7. 5

2.2
718.7

4.9

Ci'iSEL= 12·~O. 17

CWSEL= 1240.98

CWSEL= 1235.33

9275.
.9

.00 1241.02
15925.

3.2

6100.
.025

2

8775.
4.0

1376.1
4.7

8402.

31. 03

31.30

.GO .00 12~ 1.S~

n 4328. 17240.v.

.GC .025 .025
1550. 2 0

.00
1009.
5.07

1330.

9155.

31. 52

.~
179.0

3.2

3.1
609.8

8.1

8335.
4.3

721. 5
9.5

8857.
.3

7 1
;. I

8273.
5.7

1504.0

8057.

? 1 ~n 20.07 1240.17'" : • ...J ...

150000. 34515. 124476.
.42 5.55 7.82

(l"",nt::,e 1120 . 1440.... "' ......... "" ..

31 .52 15.58 mO.98
15J800. 29H5. 130855.

.~s 5. 73 7. 59
. CCOS77 11 ~~ 1150 .,1(. .....

~LO~ DISTR!3UiiCN FOR SECNO=

V:~:

"SECNCl 31.522

FLOW DISTRIBUTION FOR SECNO=

"SECNO 31.301

r:LO~ DISTRi8UTION FOR SECNO=

STA= 87~1.

DE~ c=
AREA= 270.7

VEL=

STA=
°ER 0=

AREA=

3255 DIVIDED PLCn

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



ST,A= 7955. o~t"~ 8598. 8S0S. 9308. 11020. 11420. 11825. 11976. 1''''10 12393.
......... "'t.

I Lt. I",· •

:lEi (\- 3.7 10.9 3.2 .8 59.8 4.7 4.7 5.2 5.0 1.0
'C

A?~A= 1148.7 1785.0 543.8 345.,1 10804.5 1424.8 1382.1 1035.4 1351.9 393.1

VEL= 5.1 9.8 7.9 3.7 8.9 ' 5.3 5.4 3.0 7.1 ~. 1

PAGE 78

.13 1215.10
847. 1246. D

1228.10 8314.9
3299.05 13CC3. 5

1.77
7166.

.000
.00a

US
155 .

9177. 12;46. 13003.
55.2 .2

11428.7 155.8
9.1 2.25.9

.4
93.2

CWSEL= 1243.50

12.3

9014. 9151.
8.5

1125.3

31. 90

nn .20 1245.04001'';

353. 5215. 11429.
2.19 .025 .025

1000 . 2 n
"

9.0
1402.5

8752.
7 1
j ."

1075.8
10.8

1242.50
10078.

9.13
980.o"n.I .......

o Q.. "

15.50
55259.
10. SO

83;5. 8592.
9.3

1i=1 -,---

?E~ 0=
AREA=

31.90
160000.

.53
. 08255D

01/01/S0 07:25:08

5r ,t,=

'1~- DIVIDED FLO\~.... " ... ~

31.73 12.62 1242.12 .00 nn 1243.14 1. 02 1. 2S .05 1245.20._"
15caoo. 29565. 95750. 34584. 3924. 10805. 55g7. 5753. 759. 1237.10

.50 7. 55 8.85 5.19 .025 .025 .025 nnn 1229.50 7955.35.\J',J>J

.001384 870. 1070. 1530. 2 0 0 .00 3761.01 12393.15

FLCn DISTRIBUTION FOR SECNO= 31. 73 CWSEL= 1242.12

2255 DIVIDED PLCW

FLOW DISTRIBUTION FOR SECNC=

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







STA= 9192. 923~. 9409. £685. 10l03. 10755. lG900. 10921.
DER c= 1,0 12.9 18.5 56.3 7.5 ' ~ .2" ..
.~,R:A= 271. 5 2209.8 32£8.3 S3~3.0 2108.5 929.4 76.4

\Ie: - 5.5 ~ Q•5 1a. 2 10.8 6.4 6.1 ~.4f __ -

STA= 9114. 9179. 9445. ~252. 10620. 10537. 10593. 10758. 11230.

"ER !'\- 1 .., 11.5 13.7 65.0 1 1 1 1.9 5.4'{- , ." ., ,. ,
AREt.= 419.7 2745.3 3555.4 11852.7 85.2 382.5 480.5 2211.7
'1:~= s.~ 7 " 5.7 g. 9 4.6 5.7 5.6 4.4, .,

XSEC~~O 29.221
29.22 10 " 1219.81 .co .co 1221.42 1.51 .35 .12 ~2C3.CC

.•J .... I

120000. 52548. 101250. 20101. 5780. 9383. 3114 . 1255. 188. 11 q "",t. : .............

. 12 '0.15 10.79 5.45 .025 .025 .025 .no 1281.5C 9;92.39

.00'071 950. 1020. 970. 2 0 0 ~n 1728.50 10£20.89..., .....

1219.31

1218.77

1219.23

C~;SEL=

CWSEL=

C\'iSEL=

.00 1222.57 1. 31 1. 11 .03 1205.70
3329. 10338. 1548. 2376 . 239. 1215.00

.025 .025 .025 .coo 1203.00 8857.55
2 a n .00 2323.37 11403.14~

29.22

28.83

29.47 1e. 25 1221.25 .00
180000. 3248" 104831. 42588.

. 16 9. i6 10.14 5.55
.000846 1030. 1300. 910.

01/01/80 01:25:08 PAGE 81

SECNO DEDTH CWSEL CRH'IS WSELK EG HV HL OLOSS BANK ELEV
1\ QLOB QCH QROB ALOS ACH ARCB VOL TWA LEFT/R:SHT
~

"'; ~.-.,:- 1.', "=' '.1/"'t,.1 Ift:""C' y~., V.\'f"LI V~,'O :,:"'~I r'! ""'\! ':t::~

*SECiO 29. C17
2~.O2 20.13 1219.23 .00 .00 122035 1. 21 .51 .07 1209.40

18cooe. 47540. 117 a15. 15445. 6822. 11853. 3161. 1400. 144. 1215.20
." 5.97 9.87 ~.89 .025 .025 .025 .000 1199.10 9113.95",. ,.

. 2G07:C 100C . 1r."" 1020. 2 0 0 .00 2115.55 11229.50t". ... v.

"'SEC~~8 29.473

ST~,= 9208. 9280. 9~5C. 951 S. 9850. 10000. 10185. 10495. 10551. 10993. 11123. 11219.
PER Q= 2.4 18.6 4. a 14.2 8.2 11.0 28.0 6.8 5.5 .8 .4
A~EA= 711.1 3351.9 924,3 3792. 9 1902.0 2548.9 5475.7 1777.9 2140.7 03.2 280.9

VEL= 6.1 9.9 7.8 6.7 7.7 7.8 9.2 6.9 4.5 3.2 2.8

FLew DISTRIBUTICN FOR SECNO=

3255 DIVIDED FLCN

FLC~ OISTRI:UT!CN FOR SEC~C=

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



5T.6,= 8335. 8944. 9C55. 9153. 10000. 10041. 101C~. 10378. 10459. 10590. 10774. 10788. 10828.

PER Q= •G 1.8 1.2 52.0 .6 2. 9 le5 9.5 9.5 5.4 .9 .8

~.REA= 10.1 370.4 281. 2 6158.3 115.5 375.6 1830.3 877.4 1059.7 951. 8 105.6 153.5

VEL= 4.3 9.0 7.5 15.2 B.9 13.2 14.2 19.5 16.1 12.0 15.4 9.7

01/01/S'0 07:25:08 PAGE 82

SECNO DEPTH CWSEL CRI~S WSELK EG HV HL OLOSS BANK ELEV

0 OL08 QCH QROS ALOS ACH AROB VOL TWA LEFT/RIGHT
TrYl: VLC8 VCH VRCS XNL XNCH XNR WTN ELMIN SSTA, ~, ,I..

STA= g8sa. 9987. 9912. 9151. 9370. 10097. 11008. 113CC. 114C4.
P:R Q= .0 .0 .6 17.4 58.2 13.9 8.3 1.5
A~EA= 21.5 28.4 179.6 3099.1 10338.1 4793.5 2233.0 521.7

VFi = 1.9 1.9 5.8 ' 0.1 10.1 5.2 6.7 5.1

6.7

11827.
7.2

1943.0
5.2~1.. ,

9994. 10883. 11121. li~!5. 11592. 11559.
7.5 4.4 5.! 3.5 4.9

3999.7 1710.9 2447.2 1225.1 1156.1
7.5

CfiS:L= 1221.25

9859.
9.3

2765.5 1143.5
5.1 5.4

.00 1227. 11 2.42 1. 32 .81 1222.90
552. 5158. 5470. Ot;Qt; 374. :2'25.COuv'"' ...· •

r1~ .025 .:25 .0nD 1209.10 8935.11.",,,,J

20 14 on 1883.44 10827.62• y

CWSEL= 1223.69

.GC 1223.22 .73 .50 .05 1214. 9~
ml. 5290. 20103. 2950. 301. 1210.£0

.025 .025 .025 .coo 1!99.40 3221.14
2 a a .00 3005.39 1:925.5~

9616.
12.5

3595.5
5.1

928~ .

29.47

29.53

1£0080. 5!9C. 93572.
.23 8.30 15.19

.004556 1530. 1500.

'C ~? 2LC9 1222.49 .00......... :,,;

l£OOOQ. 2553; . 45852. 105517.
,n 3.19 8.85 <: ')n

.<y 1,1 .... '"

.~C0429 928. 1050. 1020.

~LSN DISTRI8UiIC~ FCR SECNO= 29.98

FLC~ DrSTp.!SUT!O~ FOR SECNO=

"'5ECNO 29.931

S~,~,= 2221. 2952. 90 1 ? .
ce, 1"\- 11.9 1 0 25.0'_.\ 'J- ,-.\.1

ARE~.= ?,r., 0 733.2 52es,s~ ... v .......:

VEL= o t; 5.9 8.9~ • 'J

3301 HV CHANGED V,ORE THAN HVINS

CLa~ DISTRI8UTION FCq SECNC=

3381 PV CHANGED ~OR: THAN PVINS

3255 DIVIDED FLCN

3525 20 TRIA~S ATTE~PTED ~SELrSN5EL

3593 PR88A8~E ~IN!~UM SPECIFIC ENERGY
372~ CRITICAL ~E~TU. ASSUMED

29.S? 14.59 1222.59 1222.59
88£39.

11. 78
1180.

"'SEC~JC 29.675

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



01/01/80 07:25:08 PAGE 83

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BMiK ELEV

Q Q~08 GCH GROB ALOB ACH ARaB VOL TWA LEFT/RIGHT
TT\H: I/lM) VCH VR08 X~ll XNCH XNR WT~ ELt-1!N SSTft
, "".1,.. f ... ..., ..

'7?~ CRlTICAl DEPTH Assur~ED..... ,"" ...

30. 19 1g. 5~ 1228.34 1222.34 .00 1232.11 3.77 3.5~ " 1235.30."oJ

18OCOO. n 153238. 15752. C. 10069. 2392 . 2930. 423. 1228.50
,J.

.25 .00 15.21 7. C1 . a25 .025 .025 n~n 1208.80 9~r,~ n?
• \,Iv,", v ...... v;"

.GC313~ 1120 . 1120. •17' , 11 0 . CO 1768.44 lnp,~ ~c

I,I\,,;,
.........''''.\J ...'

3201 HV CHA~WED ~ORE THAN HVINS

~o CP j 5. ~ 3 122L 53 "n ~n 1227.20 2.57 .02 .07 1222.90"........ ... .1.i1J

180030. 5885. 9251C 30601. 855. 6873. 6167. 3536. 374. 1225.00

.23 8.05 13.45 13.07 .025 .025 .~25 .COO 1209.10 8931.87

.003107 5. 5. 5. 7 0 n nn 1896.91 10832.01
" .""

10788. 10832.
.9

189.1
8.6

.9
117,4
13.71L215.911. 9

10041. 10104. 10378. 13459. 10590. 10774-
.5 2.8 14.5 8.9 9.3

430.1 2051.3 946.4 1170.2 110E.S
12.7

HS.1
8.0

CWSEL= 1228.3{

CWSEL= 122L 53

~ 3.5

9163. 10000.
51.1

5873.3

30.19

29.93

1.6
372.9

7.5

9055.

~. ~ e. 5

89~4.

.a 2.2
18.8 454,0AREA::

VEL=

?:~ Q=

STA:: OMI 10080. i~~2~. 10274 . 10495. 10640. 10735. 10835 .
...· .... v"'r •

oeo Q= 90.7 .1 4.5 2.1 1.2 1.2 .3, .... \

AREA= 18CES.5 I~ p C"I 1 532.0 353.9 295.1 140.5"'J. >I ..'!"'. I

\fe, - :5.2 5.3 3.2 6.4 6.0 7.1 4.2f __ -

2201 HV CHANGED ~ORE THAN HVINS

FLOW DISTRl9JTICN FOR SEC~C=

STA:: 8932.

"~G~ DrSTRI9UTIO~ FeR SEC~C=

3255 DIVIDED FLO~

:~85 Mr~I~~M SP€CIFIC EN~RGY

;255 DrVICEO F~aw

"SEeNO 29.9~2I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



01/01/8'0 07:25:03
PAGE 84

SECNO DEPTH CflSEL CRIW5 WSELK EG HV HL OLOSS B,A~~ K ELEV
(\ QLOB QCH GROS ALCS ACH AROB VOL TWA LEFT/R!GHT
'I

TI~E VLOB VCH VR09 XNL XNCH XNR WTN ELMIN SST~

;' ......\-- \/' "':'I' \" 1"'1 1 , ~ f' ,.. ': .... .- ..... 4' ,""",..,.r) .""~.,''! '" ':"' ....~ ...

.13 1239.'0
470. 1233.70

'214.70 9351.80
1415.05 1076E.85

4.3

1. 58 : .89
~ 4425.v.

.025 .ceo
0 .00

10735. lC871.
1. 5 .6

395.8 262.5
7.1

10540.
1.8

504.8
~ ,
......J

CWSEL= 1229.37

C'~SEL= 1232.55

.00 123L23
O. 17835.

.025 .025
2 0

~n 1232.22 ~ 0, ~1 .09 1236.30
~ .. 'W t.. • ,; '" • wi

O. 11044. 3279. 3932. 423. 1228.50

.025 .025 .025 orn 120e.80 9059.25• U oJ

11 0 0 .00 1811.54 ~087UC

10495.
3.0

811.5
5.5

.00

.00
o.

30.19

.eo nn 1235.13 1.71 1. 85 .04 "" ,n
• V"

I ................

c. Ha. 17014 . n 5150. 529. 1251.50v.

. 00 .025 .025 .025 .oeo 1215.00 9440.35

1390. 3 0 0 .CO 1438.28 10922.76

g.o

1030.

.2
1aa2~. 10274.

5.5
70.3 1234.7

, 7
" • I

30.92 18.42 1234.42
1S:CQC. 3cn 179610.• '1.

.33 2.64 10.52
.001850 1350 . 1830.

30.45 17.95 1232.55
10:1!"'1~'" o. 18COGO.1'.1 .... \01 .... ...-.

..,~ . CS 10. e9.• v

.GOOSSS 12~O . 1370.

,~ 10 20.57 1229.37 .00"'01. L ...

1 or;'H~~ O. 157259. 22731.i l". .......... ~' •

. 25 .00 14.24 6,93
~~~1,~ 5. 5. 5......·IJ" .........

J~~ Q= 1CD.O
AREA= 17334.8

2255 OlV:CED FLew

)t:3~CNJ 3C.815

~~cw 01STR:8UT:CN FeR SECNC=

5TA= 9352. '07??,

3321 HV C~A~SEQ ~0RE THAN HVINS

~LC~ D:S:RI5UTIC~ ~CR SECNO=

5T ~,= sa5a. 1oco~.
~E~ G= 87.4

AREA= 11043.7
'iE~= 14.2

3301 HV CHANGED ~ORE THAN HVINS

I
I
I
I
I
I
I
I
I
I
I
I.

I I

I
I
I
I
I
I



3201 HV CHANGED r-:ORE THAN HVI~\S

", n, 24.49 1237.19 on .00 1240.42 3.2~ .01 .09 122:.00
.... ",\01,,) .u'"

1S00CO. 55565. 112972. 11354. 5817. 6891. 833. 5529. 557. 12 12.70

.25 9.57 15.39 13.5: .025 .025 .025 .000 1212.70 91OS. 10

. OC19Sg 5. 5. 5. 6 0 0 .00 1616.49 108~0.57

01/01/80 07:25:08
PAGE 85

SWiG DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLCB QCH ORCS A.LOS ACH ARCS VOL TWA LEFT/RIGHT
TT!':: VI.C': veL! v~~s X!'\I. XNClJ )('i~ t>:T~ ELr.'!N SST.~

STA= geeD. 9471. 9514. 9544. 11135.
PER Q= .0 .1 .0 99.8
:~REA= 22.9 87.7 37.3 17074.4

VEL= 1.5 3.1 2.2 10.5

FLC~ DISTRISUT!a~ FeR SEC~C= 31.C3

123L42CWSEL=

.00 1240.33 Leg 1. 7e 71 1228.8:1
JlCI'lt' 6455. 774. 5527. 555. ~212.7:
~ '. vV.

.S25 .025 .023 .C~Q 1212.70 ,.. 1 1 Q .. ,.
:: ,,_ .J J

20 11 0 .co 1527.58 ,nO'Q '11
10/'.;0.) ...... j

CWSEL= 1235.2;

~5.23

9650. C~Q~ 10127. 10280. 10323. 10772. '0838.
y", '.I '- •

4.0 4.8 10.1 ' " 55.5 5.5•• u

an~ ? 1004.6 1370.8 395.8 6464.5 7H.4
....... "" ...

8.C 8.5 13.3 13.5 18.2 15.3

5 ~."
l ' 35.7

9.5

1£0000. 50272. 117850.
,~ 1 n ~E

'IJ .,.,
.• J jV. I·"' .... .,)

.C82591 1~~" 1 180..'I.Iv .... I

\'E~=

325S QrV~DEG FLC~

"SWIG 31.02S

SB:
PER 0=

AC:EA=

~3C1 HV CHA~GEa ~~RE T~AN HVi~S

3685 20 TRIALS ATTE~PTED WSEL,CWSEL
3593 PROBABLE ~INI~~M SPECIFIC E~ERSY

3720 CRITICAL OEPTY ASSU~:D

31.03 23.53 1236.23 1235.23
11858.

~S:CNO 31. 028

3255 DIVIDED FL~W

FLew DISTRIBUTION FOR SECNO= 30.82I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I



31. 52 17.45 1211. 85 .~o .00 1242.72 .87 .72 .00 j2a1.50
10 r!f1 ~r, 34074. H5925. O. 5179. 19051. O. 5754. 597. 1?C:,4 -,f\
, "' .... .J \J!J •

!~ .... .,. ........

,- ~ <;0 7. 55 .oc .025 .025 ??<; .CSD ~22~.40 8C52.C:.... J ,. ~ ... I", .1,1,-""

.con71 112 0~ 1160. 1550. , 0 n .00 3184.C7 115H. CO. "

p~' HV CHANGED ~ORE THAN HVINS.v.

:; '.20 ?~ ~? 12C! .S2 •CO .00 1W.94 .91 1. 28 .23 1225.5D
(,. .........

12a~~c. .~ 1 ~ t:..., 137817 . 1131. 5978. 16925. 217. 5'14. 625. 1220.70........ "''".
.40 5.28 8.14 5.22 .025 .C25 .025 nnn 1220.10 8S85.55• .J\JIJ

nn~c;~c 1190. 1440. 1330. 2 0 0 nn 2383.27 10888.83
..... ""1,. ......... .ww

C1/01/8'0 07:25:C8 PAGE 85

SECNO DEPTP. CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q GLOB QCH GROB ALOB ACH AROB VOL TWA LEFi/RiG!-H
TI"': VLO:' VCH VR08 XNL XNCH XNR WTN W'IN SST.A

95SC. 10:'5:. ;~se~,

76.5 .5
16£24.e 2'6.'

8. 1 ~. 2

13.5

15.8
~oryl ~
... ,.1,-"'''''

7. ~3.7

CWSEL= 1241.85

CWSEL= 1237.19

C\O;SEL= 1241.02

1Q323. lQi72. 10841.
3.0 52.8 5.3

435.7 5891.5 832.1
12.4 16.4

3.7

9104. 9155. 9275.
.5 1.1 2.4

222.1 528.5 810.8

31.52

31. 03

31. 30

10127. 10280.
5.7 10.3

1237.4 1515.8
8.3 12.37.8

407.4 11~1.5

2.5 3.9

9882.
4.8

1111. 4

nOE. 8867.
.5 2.5

9560.
" rf.,..

VEL= 2.3
.~REA= 1515.3

FLC~ D!STR:EUT!C~ FOR SEC~O=

STA= c","" 8273. 8335. 8402. p~r;J! o,rl 11539.i". 'w ;:, ,J ~ ... "' ........ "".,J ......

DER 0= 5.7 ~ 1 3.a 3.0 2.1 81.1.. ,
AREA= 159~ .5 775.8 558.5 1107.3 932.2 19051.4

VEL= , 1 9.5 8.1 c; n 4.0 7.7,. , .. "

"'SE~~O 31.522

SH= 91G5.
PER 0=

CLS~ DISTR:3UTIC~ FOR SEC~O=

3255 DIVICEC FLC~

;tSEC~~O 31.3C1

"'SECNC 31.725

:~c~ arSTRI8JTIC~ FC~ SEeNO:

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



ST.A= 8310. 8392. 8752. onH 9151. 9211. 12115. 13054.w .... ,.,. •

°E~
,,- '9.3 7.1 8.9 8.3 .4 ,- r .5~- "I''' . .:'

AREA:: : 5S9. 1 1154.5 1St 5.3 12C 1.7 116.7 12516.5 349.4
VEl.: ln n l' n In A 12.4 5.8 9.3 , n

.\1.101 • I. V .101." ·J.tJ

,%r; DIVIDED FLOW"''-IJ'w

31. 73 13.~O 12d2.90 .00 .CO 1243.87 .97 1 1?I. ,_

~gOOao. 34777. 102748. 4204. 4770. 11862. 5552. 7350.
.48 1. 29 8.66 5.39 .025 .025 .025 .000

. 001234 870 . 1070. 1530. 2 ~ 0 .COu

FLC~i orSTR!8JTIO~1 FOR SEeNe: 31. 73 CWSEL= 1242.90

01/01/80 07:25:08

12404.
1 ,,.W

527.8
4,57 ,

, .W

12219.
5.3

1540.3

11976.
, ry
.".l..

o 1
~- • 1

~151.5

118~5 .

5.5

LC
1no' r;
.'~"'.J • '"

11525.
3.7

H09.5
4.7

.03 1245.20
785. 1237.18

1229.50 7955.32
3910.78 124n.53

PAGE 87

T~IS RGN EXECUiED 01/01/80 07:55:58

1.51 .15 1245. 1U
78'S. 859. 1245.3~

.aG~ 1223.10 23:9.97
.00 3482.08 13054.38

11202.
3.2

929.7
5.2

o

us

9318. 11820.
1.1 57.1

530.7 11851.7
3.9 g.7

C\~SEL:: 1244.15

m5.5~

12517 .
.025

o

. CO
559S.

.025
2

. CD

31.90

100e.9S0.

12'.4.15
117811,

c ,1....... '*

8355. 3561. 859S.
2.~ 3.3 :.2

922.S 1457.0 729.8
S.7 18.2 7.9

~S.GS

::.73
920.

11 ~ 9.6
5.2

70",, .. J .....

.51

3' .90

J::~ C:
A~::~.=

VEL:

.002387

5TA=

3255 DIVIDED FLO~

'SECNO 3' .295

;LOW DI3:Rle~TIO~ FOR SECNC=

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



. - - .- - -

I
E?~O!\

"'(\~D - "1 "" n'J :1jl n:: n~...... '... ':'..\ v, ,~_,~wf~~,~~r~~

"'C'DF:C,~T!C~ - 50,51,52,53,54,55,55
I~~-o:-Xi V:RSrS~\

_,_.Ial*_.*****••**.*******••***_*****************

I
Tl

I
":"'i,.
T2

I
.J; !:HECK I ~JO ~nNV IDIR STRT ~ETRIC ~VINS Q WSE~ Fq

" 11. n O. .002000 ,CO n C. 1217.31C n"n
" . v. .. ."" .... v

_.

I '" 'i=RCF IPLCT PRFVS XSECV XSECH FN ft,LLDC ~ e,i CL:~! T.., ITR~,CE... f.d.&. •.

i" ""1:1 .COO -1.002 .000 .oeo .CCQ .SC8 .c~a
~(l:"l 15.000IV ......... .\';V'wI

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

01/01/Se C7:25:08 Pt.GE ea

SECNO DEPTH CWSEL CRll'iS WSELK EG HV HL GLOSS 8A~K ELE'/

I Q GLOB QGH QRCS ALOB ACH AROB VOL TWA LEFT/RIGHT
TI~E VLOB vrH VRC8 XNL XNCH X~R WiN EL~It\ S3T6,



01/01/S0 07:25:09 PAGE a9

SEeND DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
n QLOB G"u QROB ALOS ACH ARCB VOL TWA LEFTfRIGHT~ ,"",

TI~: VLOB VCH VROB XNL XNCH XNR WTN EU>1IN SSTA
........ "' .. , .....

*PROF 10

CCH'/= .300 CEHV= .500
*SWIO 22.358

28.35 12.52 1211.53 .CO 1217.31 1214.32 2.31 .CO .80 12: e. 00
200088. O. 200000. O. O. 14879. O. O. O. 1220.80

.GC . CO 13.44 .CO .025 .025 .025 .ceo 1199.CO 5018.00
.001974 o. a. O. 0 0 4 .00 1292.31 5310.3:

CI ,..,.~.

OISTRISUT!O~J FOR SEC:~C= 23.35 C'I!SEL= 121i.521 ... '..it ~

ST~= 5018. 5340.
CEq n- 1~"'1 f",,- .",\,I.w

AREA= 14878.5
VEL: 13.4

('r-w\/- .100 CEnV= .3CO\,,' .... 1' 1-

;~90 ~;H C.~R,) US:D
"'S:CN8 23.546

3301 ~V CHA'iGED ~CRE THA~J HVPJS

'1135 ~INI~U.~ SPECIFIC ENERGY
3720 CRIT!Cft~ DEoTH .ASSU~E,)

28.55 18.27 1215.47 1215.47 .00 1219.23 3.82 3.58 .28 12'3.70
2C:SOO. 2t7SC. 157153. cn~~ 25~8. 1001C 1i 39. 503. 54. 1213.00'........ oJ.

r~ 9.35 15.59 -7.07 .025 .025 .025 rrn 1197.20 9342.9;.V·oJ .\JIJ.,J

.CG282S 1~"~ 1:;')" 1H~ 3 11 n nn 1770.82 i 1113.7:; ... ~I,.. l .... ~v. ,"'f"' .... " .'",,;

~~C':~ 01 STRr2UT I C~J FCR 3ECNC= 22.55 CWSEL= 1215.47

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

ST.t.= 930. 9537. 9945. 10770. 11885. 11114 .
°ER c= 8.5 3.8 23.6 3.9 .2
.~R~A= 1537.E 1C~ J. 5 lC~l~. 1 1077. 1 51.8

VEL= 10.5 7.5 15.7 7.2 5.3

*SE~NO 28.831

3301 HV CHA~GED ~aRE THAN HVINS

28.83 28.50 1219.50 .00 .00 1220.58
2800aO. 116117. 5~816 . 29067. 13955. 5703.

.C5 8.32 9.61 5.59 .ns .025
.000540 950. 1000. 10 10. 2 a

1.89
5204.

.025
o

1.03
938.
.000

.00

.27 12CL70
97. 1207.10

1199.0C 9205.44
2025.05 11230.49



C1/01/80 07:25:09 PAGE 90

SECNJ DEPTH Ci~SEL CRIWS WSELK EG HV HL OLOSS 8.a~iK ELEV
1'1 QLC3 QCH OROB ALe8 ACH AROB Vi'll TWA LEFTIRISHT
~

v.

TI~E VLOS VCH VROB XNL XNCH XNR I': TN ELMIN SSTA
~I "''1r.- VI ('101 'II ("'U VIAP" r~'O' ~I r"'f" ,("'('\IT rrQn T'('\~'..jT ('\ Cl\""~:

'tccrtl(\ 29.~17~·_·,J'~V

29.n 20.88 1219.98 .aD .00 1221.27 1.30 .53 .0.6 12ag.~C

2QCCS2. 54271. 125955. 18753. 7385. 12423. ?~?! 1499. "I - 1215.30";-';.)"1. I..,' .

.09 7 ?I; 10.22 5.15 .025 .025 .025 .oeo 1iS9. 1Q 911 C. 17
.~"

.CGC715 ~""., 1020. 1r~n ? 0 C .00 2158.40 11258.57
!iJ'';'w. :\,i/o,\,t. ~

:t<:;:r'ir1 29.22 1___ ,ll.

29.22 10 "., 1220.53 .DO on 1222.27 1.73 .85 .13 1208.0C
:.J.\J-.J . "

"!"~"(H'l 54758. 110952. 2~2eC. 5135. 9899. ",o0 'CP7 189. ' ')." t;"
4,. .... -.;"" .. \i. "" ...... ;,,:. 1 .... 1. J" ......... v

1 ~ 1~.S6 11. 21 5.96 .025 .025 .025 .ooe '2C1.50 9190. ~:~. ,~

• ~:]: C: 7E C~~ 1020 . 970. 2 0 0 .00 1732.83 10922.95
• "" lo/ •

11230.
.5

3.1
355.0

11123.

3.7

1 n
I"

562.:

109S3.
5. J

2389.4
5.1

le651.
5.S

.04 12C6.70
241. 1215.0C

1203.00 8850.95
2348.53 11411.S3

lS91.3
7.3

: C495.

10922.
~.~

9.5

92.2
~.7

27.4
5702.7

1. 35 1. 09
8590. 2547 .

.025 rn~............

a .00

3.7
1032.9

7.3

2584.3
8.2

10756.
8.2

}OCCO. 10:85.
8.2 11.0

10537. 10693. 10750. 11259.
.2 1.3 1.3 S.O

98.2 425.8 523.1 2585.7
5.0 5.1 7.0 4.6

C~S:L= 1220.53

2363.0
5.9

CWSEL= 1219.50

2004.1
o 1
i). I

9850.

10403.

.co 1223.40
3555. 10915.

.025 .025
2 0

11.2

55.5

10620.
53.5

9899.4

124~2.7

1 Q. 2

29.22

29.02

28.33

~ Q•5

9685.
~3.5

3~59.€

7.1

14.2

QAI ::
;;J"": ........

9450. 9515.
4.0 14.4

972.4 4043.7
8.2 7. 1

12. 9
2335.9

11.0

11.5
29~5.2

7.9

9234.

9179.
1 ?
I.";

470.0
S.7

nos. 9280.
U 18.0

754.5 3~85.8

5.4 10.3

9110.

~J:A=

\':L=

29.47 19.05 1222.05 nn
• .J",

zoococ. 35203. 113018. 51779.
.15 9.87 10.35 5.03

.000920 1n?~ 13 :JO. 978......... "".

VEL: 5.9

CER Q= 1.C
AREA= 302.1

PER Q=

ST.~= 9198.

:tS::CN8 29.n3

~~~w DISTR:8UTIC~ FaR SEC~C=

FLOW JIS~~r9uTI2~ ~OR SECNO:

S-:A=
P:~ Q=
AR:.~.=

'1EL.=

3255 DIVI;ED FLeW

FL8W CISTRI:UTICN ~OR SECNC=

STA=

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



ST~= 8933. 8944. 9055. 9163. 10000. 10041. 10104. 10378. 10459. 1n=~" 10774. 10788 . 10830........,' ........

PER 0.- .0 2.1 1.4 51.7 .5 2.8 14.5 9.1 9.4 5.5 . 9 .9<-

AREA= 14.8 424.6 334.4 5575.8 132.8 407.6 1954.2 917. 4 1123.9 i 041. 5 112.4 173.7
\1~1 = 4.2 9.7 0 ~ 15.7 9.3 13.8 14.8 19.9 15.5 1~ 7 15. C 10.1,-- '.I. ~ 1(.. ,

01/01/EO 07:25:08 PAGE 91

SECNO DEPTH CWSEL CR!KS WSELK EG HV HL CLOSS B,AN!\ ELEV
Q O· no GCH OROB ALOS ACH AROB VOL TWA LEFT/RIGHT. Lv...,;

TI~E VLOB VCH VQOB XNL XNCH XNR WiN EUHN SSTA
~[ ""'DC VI "p' X~Cu Vi "PD lTD.! AI ICC I('~\'T C0P.~C' T8C!v:J Q :~\'~s't

.' >- "."- - ,' .. '_J~,_" I \.,,_

~'~1 :.;V CHANGED ~~RE :HN HVUIS'* ...·0/1

29.52 1/' ~I'\ 1223.29 .co .00 1224, 01 .75 ~q •C5 !2~~.9C" ... '"" ~ .,.
200000. 2E318. 495~5. 122035. 3393. 5505. 22124. 3180. 303. 12'0.90

.2C 3.35 9.~2 5.52 .:25 .025 .025 .CG~ 1198.~0 O~~n 7~
I"J .... \,I. I J

.000422 928. 1050. 1020. 2 0 a .00 3010.Sg 1123: .38

5.87.7

4.5

11~ 12.
1.5

507. 2
5.2

11:2:. 11445. 11592. 11559. 11831.
5.8 ;.0 4.7 ?O

18S9.5 27C5.5 13L1.3 1227.2 2070.2
4.93.7

11300.
8.7

2454.6
7.1

10883 .
e.7

ODS.!
5.5

11008.
15.6

5517. 7
5.7

9994.
3.5

12B.2

10.4

CWSEL= 1222.05

CWSEL= 1223.29

9859.
B. ~

2955.3
5.3

9515.

00 1227.83 3.65 1. 35 .S7 1222.90
7 4. 5577 . 5873. 3254. 317. ~225.CO

~~ .025 .025 .oeo 1209.1 Q 8933.241".'
20 21 ,.

.00 18£1.25 10330.15J

CWSEL= 1224.18

10.3

9370. 10C97.
15.9 55.5

2273.0 10915.5

9151,
.5

29.47

29.53

5.9

1180.

20: .0

8921.
.1

2.3

.OG~~22 1530.

FLew DISTRI5UTIC~ FOR SECNO=

VEL= 2.2

ST.~= 8851. 8887.
PER Q= .0
A:lEA= 39.3

·SEC~JO 29.576

ST,~~= 8321. qO~Q 9013. O,Q'............. ....t.I,.i ...

S'E'I f'- "
, 2.8 2~.3 '2.5,,- • +

.t,;R:.t.= 251 ~ .3 781.3 5505.4 2959.9
VEL= 3. 7 7. 1 Q r 5.4•• '.J

2301 HV CHANGED ~ORE THAN HVI~S

"'SW<C' 29.531

3255 DIV!DED FLO~

~LO~ D!SiR!BUTIO~ FOR SEC~C= 29.98

3685 20 :~IA~S ATTE~PTED WSEL,CX5EL
3593 PROBABLE MINI~UM SPECIFIC ENERGY
3728 C:lITICAL 8EoTH ASS~~EO

29.93 15.88 122!. 1B 122~. 18
2C8CS~. 7023. 103315. SS561.

.22 g.oe 15.71 15.27

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



S:,~,= 8930. 2944. 9055. 9153. 100CO. 10041. 10104. 10373 . 10459. 1C59C. 10774. 10788. 10835.
DE? 1'- 1 2.4 1.8 51.0 .7 2.9 !L5 8.5 9 1 7.: .9 1.0

or

M:EA= 25.7 522.5 430.2 7314.2 155.9 452.5 2205.5 SS9.5 1239.4 1203.3 124.8 213.1

V:L= ,~. 8 9.3 0 1 14. 0 8.4 12.4 13.3 17.4 14.7 11.6 14.2 3.9
u.~

')');"" HV CHA~GED MORE TH,~,~J HVr~~3J -./ '.J ~

30.1 9 21. 17 1229.97 .00 .00 1232.99 3.01 . ~ 1 .09 1235.30
2C~OOO. O. 171107- 28893. O. 11611. 3808. 4229. 426. 1222.50

.24 .CO 14.74 7. 59 .025 .025 .025 .GOO 1208.80 9057.44
.002157 l: 5. 5. 7 a a .00 1826.15 10883.59

01;'Si/80 07:25:03

SECNO DEPTH CWSEL CRIriS WSELK EG HV HL OLOSS BANK ELEV
0 OLOB QCH ORCS ALCS ACH AROB VOL TWA LEFT/R!GHT
Ti~E VLOB '1CH VROB XNL XNCH XNR WTN EL'>\IN SSTA
SLOPE XL08L XLCH XL08R ITRIAL IDC ICONT CORAR TOPWID E~JDST

---

92PAGE

.32 1235.32
425. ~223.5J

1208.80 905 1 .57
1794.89 lC855.~S

10856.
.5

207.8
C3

10735.

354.8
7.9

10540.
1.5

7.0
H2.7

c;.iSEL= 1225.C5

.00 1227. 92 2.97 .02 .08 1222.n
S78. 7314 . ~~n~ 3855. 377. 1225.00W'''''''' ......

.C25 .025 .025 .000 1209.10 8923.85
7 0 0 .00 1904.89 10834, 7~

10495.
2.5

717. 1
7.3

10274.

29.98

.5.1
1127.5

9.0

.2

5.1
EO.2.~,RE.A.= 18642. C

V:l..= 15.7

29.93 15.95 1225.05 .00
2CCCCO. 8517. 102065. 89417.

.22 8.71 13.95 11 <:A,oJ.oJ'"

·.003079 5. 5. 5.

'SECW 29.922

3201 HV CHANGED ~ORE THAN HVINS

,)'''''('1 :ilTICA~ SEPT~ A.sSU~~ED..,i!",,,,,

~n

~ S 20. i~
1110 c~ 1229.95 .00 1232.89 3.93 3.50

~ ..... .'" " .~.. " ...

28C,Q:C. O. 177395. ~25C5. O. 105S2. 2918. 4227.
.24 ~~ 15.57 7. 77 ~"" .025 .~25 ann

."" ."~~ • ·JV

n~,nc~ . •2" i 120 . 1"""\ 4 11 0 .00• "11",,;\,, .. ,,, ~ ~ :..;. ; , I v.

~'-C~~ C!S:RIBIJTrO~J FOR SEC~JC= 30.19 C~SEL~ 1228.95

CLC1 DIS:irBUTIO~ FOR SECNO=

7185 ~INI~U~ SPECIFIC ENERGY

33a~ ~V CHA~GEO M8RE THAN HVI~S

ST,~.= 9062. 10000.
PER 0= ,32. 7

"SECNC 38.195

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



Oi/Ol/80 07:25:08 PAGE 93

SE:NO DEPTH Ci1'SEL CRlh'S WSELK EG HV HL OLOSS BA.NK ELEV

" OLOS QCH CRCS ALOS ACH AROS VOL TWA LEFT/RIG~T
,j

T"",,: VLOB VCH VROB XNL XNCH Xr\R WTN ELMIN SST.A,
I 1. 10..

S:_CD~ X'-,)SL X'.CI.j XLOSR !TRIAL laC TecH CORAR TOP~II D E'ID5T

10384­
.0

1. 9
1.1

534. 1251.50
1215.00 9425.55

.12 1239.10
473. 1223.70

12~L?C 9;tj.97
!03.29 10773.25

.00 1477.9~ 1093~.g5

.ceo

1.9{ .03 1235.50, O?
•• oJ ..

nv.

.025

1235.15

1233.29

1229.S7

e"IiSEL=

CWSEL=

CriSEL=

.co 1235.05 1.77 1. 95
O. 18748. 0 4751....

.Q25 .025 .025 .ceo
a .00

o.

30.82

30. '9

.O~

.C~ .C~ 1231.04
C. ~33. 18068.

.co .C25 .025
1390. 3 0

9552. 11135.
.1 99.5

62.5 :8067.5
2.7 11.0

1030.

10024. 10274 . 10495. 10640. 10735. 10875.
~ 6.0 3.4 2.1 1.8 .9.~

84.5 1385.6 9H.4 592.3 453.5 345.3
6.4 8.7 7.3 7.1 7.8 5.1

9471. 951~.

1 .2
50.5 119.9
2.1 3.9

3Q.e2 19.15 1235.16
2SC~CO. 738. 199252.

,~ 3.17 1: . Q3..,
.08::87 1~:;n 1830.1,.1 ........

30.46 18.59 1233.29
2CSS22. O. 2,nnr r,n

\)-.1\,11,;"'.

.23 nr 1:;.57...
.Q:~J37 128:. 1370 .

516= S~25.

°ER G=
,4REA=

VC' =

A\:~= 13743.1
VF!.: 10.7

CLOn DrSTR:eJTrC~ FOR SEC~O=

3255 C:VISEJ F~C~

FLOW DISTRIBUTION FOR SECNO=

S~A= 5252. ~S717.

FLOW DISTRIBUTION FOR SECNO=

3301 hV CHANGED MORE THAN HVINS

STA= 9857. lCCCO.
PEP. 0= 85.6
tHEA= 11510.5

VEL= 1~.7

·SEeNO 20.458

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

'I
I
I
I
I
I
I



S"A= 9096. 9550. S·S S2. 10127. 10280. 10323. 10772. 1Q8~3.

PE~ Q= g.C 5.5 5.~ 10.4 3 n 60.5 6.1."
AREA= 1882.9 1290.9 1435.3 1539.1 471. 5 725C5 ~o ~ ~

.,~. .,. . .,.

Vr:! '= 8.5 8.5 8.9 12.7 ~ 2.9 16.7 13.5

15.5

~.3C 1.78 ", 1223.80.1.

S18. 5921. 572. 1212.70
.025 rrn 1212.7C 9110.02• v ....

0 .00 1500.25 ln~'Q 0'..., ...... ..;. 'JV

13.5

S:~SE'-= 1237.99

CiVSEL= 1235.28

.CC 1241.18
5~SO. 6757.
.025 .025

20 11

31.03

3U3 2L '3 1236.88 1235.83
2COOOO. 5£985. 127218. 12797.

.3~ 10.93 18.83 ' 5_·55
.Ga27~6 105a. 1100. 1100.

01/01/80 07:25:08 PAGE 94

SWIO DEPTH CW3EL CRIWS WSELK EG HV HL OLOSS 8A~K ELEV
0'(\0 QCH QROB ALaS ACH ARaB VOL TWA LEFT/RIGHT
.LI,I..,I

l~E VLOB VCH VROS X~L XNCH XNR WTN EL~IN SSTA
I (\p; XLOBL XLCH XLOE'R ITRIAL IDC ICO'H CORAR TOPWID ENDST:..v _

3201 l-:V CHA~~G:D ~ORE THA~1 HVINS

31. 03 n- no 1237.99 .GO nn 1241.29 3.31 n1 .1 C ~228.0~
",'.Io.~ ...... 'J .'.J I

2COJJJ. 5E552. 121150. 1n10P 5728. 7255. S94. 5923. 572. 1212.70
f'- , ......

.3~ 9.92 '5.70 13.54 nn, .025 .S25 r~~ 12'2. ?O 9~95.51........... .-*"' ....

.O~~935 5. 5. 5. 4 0 n .00 1557.57 lCB42.93
"

3~01 HV CHANGEJ ~ORE THAN HVI~S

3255 DIVJ~ED FLO~

3255 QIVICED ~LO~

s~~= 911n £550. 9~52. 10127. 10280. 10223. 107 72. 10340.
~:~ c= :.7 ~.5 5.4 '8.3 3.0 53.5 5.4

AREA= 1357.8 lQ!~.8 1i5!.O i470.1 422.8 6756.9 817.2
vr::= 9.5 .9.9 9.3 14.0

3535 20 TRIALS ATTEMPTED NSEL,CWSEL
3593 0RGBABLE MINIM~~ S?ECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

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



9590. 10853. :CSQ2.
75.4

17£50.5 23~.O

8.4

1 ~~ .02 12eS.20.\1 :

7921. 801. 123i. i8
.ceo 1229.50 ?¢72.S3

.CO 020.11 12413.45

15.8
4055.9

7.3

c,o~
.... ......'J.i'.

.37 . 75 . Q: 12~~ .5G
~ 7?-~ 709. 1?~~ ,n
". I,,~ .... :e.-0.1~.";'"

.C25 .COO 1224. 40 B0~9.55

•CO 33ea.70 1~ 51 ~ _9!

.97 1. 26 l' 1225.50•• J

?'A 6555. 533 . 122Q.70... ,J, •

.025 .coo 122C. 1·~ 8453.34
0 .00 2435.33 10889.57

5.5

.95
7672.

.025
a

9343. 11539.
o on,

• ..J >J ..... ,J

~ 1.. ,

CWSEL= 1241. 82

1244.58
1289B.

.025
o

. 00 1242.19
7908. 17860.
.025 .025

2 0

.00
5627.

.025
2

C"SEL= 1242.52

9104. 9155~ 9275.
.5 1.3 2.5

252.5 52!.7 3£5,9

.ca

31.30

84840 8775.
1.3 3.5

.co

5.49
1530.

1388.

1253.
5.36

49£01.

5.8

29789. 110410.
7.01 3.55
87~. mo.

.~7

31. 73

A~E.t.= :3 15.5 826.8 1313.5 le~9.7 714.5 20772.8
VE~= 7.2 9.4 7.3 4.9 2.3 7.1

31. 30 21.12 1241.82
20aCOQ. 47913. 150833.

.39 5.SS 8.45
.000539 1190. 1440.

.001095

01/01/EO C7:25:08 PAGE 95

SWIO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS 8MK ELEV

Q QLOB QCH QRCB ALOS ACH ARCB VOL TWA LEFT/RIGHT
TIM~ VLOB VCH VROB XNL XNCH XNR WTN wnN SSlA
:~OPE XL08L XLCH XLOBR !TRIAL In!' ICC~T CCRAR TOPWI D E~'9STuv

~~c~ O!STRr8UTI8~ FQR SECNO=

"'SEeNO 31.725

ST.t.= 01:;" 8706. PO~"
,;., ,~,J. .......... !

PEi n- .3 2.9·c
.~R~.t.=

• O' .4 535.5 13~9. 51.... t

\1'" _ 1 3. 1 .' ~~ ~l - ...

3255 DIVIDE~ FLO~

3255 9!VI C:D ~~C:iJ

21.52 13.28 1242.E8 .00 .CO 1243.55
')1'1:"'''''''' 39~£5. 1505 15. O. 5151. 20773.L", .. \.....' .....

.43 5.42 7 0' .~O .C25 .C25,. "J

. ~C:'7S3 1: 20. 1150. 1·~~ 2 0,O"'\Jo

*.S:CNO 2i . 522

3301 HV CHANGED ~ORE THAN HVINS

FLO~ aISTRI8UTIO~ FOR SEC~O~

.sT.~= :e5~'.

PER ~=

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



3301 HI' CHANGED ~ORE THAN HV!~~S, ,

21. 9? 15.51 1244.71 .CO .CO 12e5.23 1. 51 1 '0 .17 12~ 5.1 C] ,"t.

2CQC~a. 58202. 129513. 2185. 5220. 13893. 513. ~! ~ ? I)~C ;2L~.3~
\"I"t~ ...' • 1,;;".'';.

::1 , C. 97 9.33 3.57 .025 .S25 .025 .OCC 1229 . 1 n 83C~.88'"
~'l"""~~ 920. g~Q. 1111111 2 C C .CO 3309.37 1?nO~ 11?

..... "' ... "' ...... I ......... \i •

, ... i.t'''''" • .,;,..,;

3159. 2551 . 25ge. 2209. 9327. 11 C20. 11202. 11525. 11223. 1i 975. 12219. W13.

4.3 ' n 3.2 1.5 55.2 3.! 4.2 ~. 1 5.1 6.3 1.5
, .0

1!BO.5 1557.3 811.3 750.5 12897.7 1~~? Q 1720.2 1W.S 1251.4 1718.8 565.8
,,,~.J.'..;

5.3 10.0 7.9 ~. 0 8.5 6.~ 5.a 5.7 o 1 7.~ 4.7..... I

07:59:18

PAGE 96

THIS RUN EXECUTED 01/01/80

1.1
512.6

3.5
12892.5

9.3

.5
150.7

5.1

C'/iSEL= 12H.71

ChSEL= 12~3.53

9151. 92~6. 12145. 13086.

31.90

31 .73

07:25:08

1007 .5
5.1

e1/01/80

7473.

.~.~E.A=

VEL:

D<::D 1'1-, .... \ \{-

STA= :3C5. 8592. 8752. S014.
DE~ ''1_ 9.4 7. 1 9.0 o 1,- ...,. L

AP.E~.= ~ C·"" " 1255.0 159!. 8 1279.1:...·... IJ."
\1=1 - 1C. 3 11.3 10.5 12.5
t_ .. -

'SECNO 31.895

3265 DIVIDED FLOW

FLC~ DISTRIEUTION FOR SECNO=

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



_. ,. . . . , \,... , .. ~ , .. ' r ~ - .'

I
~OQrFICATIC~ - 50,51,52,53,5~,55,56

I:'''-PC-XT VERSIC~i

j*t*****t*****'**'*x************'****************~

I T1
T2

I :3

11 ICHEC;'; INQ ~WJV IDIR STRT ~EiRIC HVINS () riSEL =Q
'J I

V

I O. 12. O. O. .002000 .CO •C O. 1217.3:0 rr~. .........

J2 'JDRCF !?LOT PRF\'S XSECV XS=CH FN ,~LLDS
T~.: C~NIM ITQACE...... .1

I g nn~ .000 -1. CSG .000 .000 .000 .OQ~ .GaD .oeo :~.C:D

.'oJ.",.";,,,

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

01/01/80 C7:25:Q8
PAGE 97

I SECNO DEPTH C!'iSEL CRIWS WSELK EG HV HL OLOSS BA~K ELEV

n QLOB QCH GRCS ALOS ACH AROB VCL TWA LEFTfRIGHT
v

I 11"'= 'ILoe VCH VROS X~L XNCH XNR WT~ WHN 55Tft.
'" '-

~:~De XLCBL y' ru XLOBR ITRIftL IDe !CO~T COR.AR rOPtiIO ENDST
... '-\...' "- / ....... '1



01/21/8C 07:25:38 PAGE 98

SWW DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS S.~~iK ELEV
Q QLOB QCH OROB ft.LOB ACH AROB VOL TWA LEFT/RIGHT
TIV:E '/Loe VCH VROB XNL XNCK XNR WTN EU~IN 5::TA
SLOPE XLOBL XlCH XLOBR lTRIAL IDC ICO~T CORAR TCPWID ENDST

S~,~,= 9337. 9502. O~~7 99~5. 10770. 11C35. ill1 g...... ,.:1.

DC:> G= 3.2 6 :1 , - 81.5 4.5 .2_:\ .'. ..,..1

A'R:A= 753.0 1059.7 12 ' 3.2 18555.7 1284.1 81. 3
V:i..= 9.3 '2.5 o 1 17.4 8. ~ 5.8'.... IJ

.CO 12 18.00
1220.00

5015.58
5313.24

c. O.
1199.00

.08 1297.56

.00

.000

3.5' .30 '213. 7S
5~3. 5~. 12~3.22

.soe 1 197.20 S;35.S9
.OC 1781.29 '1117.92

1. OS .29 120,~.7Q

101l. 97. 1207. 10
rno 1i 99. GO 92C2.3~• 'oJ 'oj \J

.00 20~2.01 112~L 35o

3.09
O.

.025
4

1. 20
5835.

.025

L09
1355.
.025

o

1215.12

1212.35

CWSEL=

CfiSEL=

121U~

15952.
.025

o

.025
3

23.35

.CO .025
O. 0

.00 1217.31
n n
1,,/. \01.

23.65

7.97
1450.

o.

5 ~n. ."

17. 38

14.10

1212.35
C. 225000.

o.

.C3 10.07

2£.£3 21.35 1228.35 . ~-'] .co 1221.55
2250CO. 129W. 60202. 35037. 14791. 5957.

.06 ~. 77 10. C9 6.0C .025 .025
.C00550 S58. 1000. 1010. 3 0

.co
225SCO.

.8[:2353- 165:.

.001988

3301 HV CHANGED ~JRE THAN HVINS

3~A= 5C15. 524C.
DCQ ,,= 100 11

'_,. '-: J <J 'oJ. '..J

,a,REA= '5951. 9
VEL= i4.1

CLO~ DIST~I8~T!CN FeR SECNO=

7185 ~rNI~U~ SPECIFIC ENER3Y
3120 CRITICAL CEDTH ASSU~ED

28.55 18.92 1215.12 12:5.12 .CO 1220.21
225:00. 30520. 153434. '08S5. 3045. 10556.

CS~V= .300 CEH'/=
"SECtiG 28.358

28.35 13.35

FLOW DrsrRI9UTIC~ FOR SECNO=

CC~\/= .1 Or: CE~\'= .300
'~SQ ~JH CAR9 USEQ
"t:SEC~~O 2g.5~S

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



S:~.= 9: e7. 923~ . 9t09. 9585. 10403. 10756. 1O£,CO. 10925.

DEi ro_ 1 ! 12.7 : 3. ~t 5L 7 8.9 LC .3
'1- ,.

.~S:A=
..,,~ ~ 2185. < 3~' 1 .~ 18510.7 2554. 1 1155.3 112.8J" ........ i ' ...·1 • ..,

V:~= 1.2 11.5 11. 1 11.7 7.5 7.8 5. 1

ST,~,= S:C5. S17£. 9445. 9352. 10520. 10537. 10593. 10758. 1 1 .., ~ .~, ~ .. , 'T •

DC" 1'\- ...~ 11.8 14.1 51.8 .3 1.4 1.9 5.7
_.\ 'C

AREA= 532.7 3180.1 4337.7 "no' ~ 113.5 475.t 573.2 3055.1t ........... L. ......

\tEL= 5.9 3.3 7.6 1C. 5 5.5 5.5 7,5 4.9

.05 128S.7C
243. 1216.00

1203.00 9852.97
2373. 72 11~21.59

un 1.Q7
9839. 274 7.
.025 orn. ".

0 . 00

1220.85

C'riSEL=

Ci'SEL=

.00 1224.39
3855. 11504.
.025 .025, a,

29.22

29.02

29.0 19.99 ~222.99 .')0
2't;n~o 385-J7 . 123805. 53382."' ......... \". .

. 15 9.99 ~0.5Q 6.44
.CGC7S2 1n,~ 1302. 970.

: .... """'.

01/01/eo 07:25:08 PAGE 99

SECNO DEPTH CWSEL CRI\~S WSE~K EG HV HL OLOSS 5A~IK ELEV
Q O~O8 QCH OROB ALCS ACH AROB VOL TWA '-E~T/RIGHT

T!~E VL08 V"',J VROS XNL XNCH XNR WTN ELMIN SSTA..,,'
SLCPE XLCBL XLCH XLOBR liRIAL IDC IWH CORAR TOPiHD ENDST

*SEc~a 29.473

3255 D!VIDED FLOW

't:S~CNO "0 ~"1
"-' • £. '- ,

23.22 19.88 1221 .33 n.~ ~n 1223.27 1. 99 01 . ~ 5 1'7~O !"I";

.... ,,; .~v
0..;1 ,~.I".. ......"'

?"t;'1"11"1 "'l.,t:, 12299~ . 2QE39. 5557. 10511. 3932. 214 o. 191. 12~2.5~
"~,,,\o""V. r ".' ~ r •

'1 11 .04 '1. 70 7, S,i .025 .025 .C25 .COO 1201.50 g'~?n

.c~::e~ 958. 1020. 970. 2 0 0 .08 1737.95 10£25.32

FLOW OIS~RI8UTIC~ COR SECNO=

STA= 9202. 9280. 9450. 9516. 9850. 10000. 1a; 85. 1C~95. 1C551. 1.:993. 11123. 1!24 ~.

PER Q= 2.5 17.5 4.0 14.7 8.1 11.0 26.8 7.0 5.5 1.3 .7

AREA= 829.3 3530.5 : 022.5 ~335. 7 2123.4 2842.5 59S6.9 2023.9 2579.9 519.5 ~52.4

VEL= 6.7 10.8 8.7 7.6 8.5 8.7 10.1 7.8 5.6 4.2 3.4

-«3EC;:O 29.017
29.D2 21.76 1220.86 .GO .00 1222.25 1.39 .54 .05 1209.40

225000. 52595. 139138. 23167. 8CSD. 130£3. 4227. i 514. 147. 1215.3J
.09 7.79 10.53 <; ftQ .C25 .025 .025 .coo 1199.10 9'05.73

,,;,"'.,J

.GCO'21 1ceo. 1020. 1020. 3 0 0 .00 2208.76 i 13~~ .49

FLC~ QISTRrSU:IC~ -OR SECNC=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I'
I
I



STA= 8331, 89~4. 9055. 9163. 10000. 10041. 10124- 10378 . 10459. 1~~C~ 10774. 10788. 10833.
I v ........

~Ei c= 1 ? ~ 1.7 51.2 .7 2.9 11.5 8.8 9.2 5.9 .9 .9...
AREA= 22.0 492.1 400.4 7085.0 155.9 446.2 2130.6 £S7.1 1203.5 11 S3. 1 120.9 200.4

\IC! - 5.5 10.6 9.4 16.3 9.7 H.4 15.4 20.4 ,- ~ ;2.~ 16.5 10.4
'_1--

11.1.

0'/01/80 07:25:08
PAGE 100

SECNC DEPTH C:~SEL CR!'tiS \'iSEI_K EG HV HL GLOSS 3MJK ELEV

Q QL08 QCH QROB ALOS ACH AR08 VOL TWA LEFT/RIGHT

m~E
\11 (\0 VCH VRC8 XNL X~CH X~R WTN ELMIN SSTt.
I _ .... ~

SLOPE XLOBL XLCH XLOSR ITRIAL IDC Iemn CCR,l.R TOPWID E~DST

11422.
1.7

717. 9
5.4

11300.
9.1

2140.6
7.5

17.4

CWSEL= 1224.23

9370. 18G97. 11003.
5e 7

11503.8 6380.5
10.6 5.1

~~ 1223.58 3.9~ 1. 32 .B 1222.gC
.'"",1..

915. 7CS5. S37~. 4173 . 380. i225.0C

.025 .025 .025 .ODO 1203.10 8S28.9C

20 14 .00 1900.95 10823.3~

CWSEL= 1224.79

.co 1225.02 .79 .57 .05 12;~.9C

3575. 57E3. 24538. 1,1?0 ?n~ 1210.30"'"tv",. .... .........

.025 .025 .025 ~n0 1198.40 3320.17
• "'" wi ~

2 ~ 0 .00 3016.98 11837. i5
L'

928~. 9516. 9859. 9994. 10883. 11121. 1:~45. 1'592. 11SE9. 11837.

12.5 9.~ 3.5 1~
,

~. 9 7 1 :.8 ~. 5 ~ 0
: v. I

·wI.1J

~273.9 3205.5 1357.1 5SH.5 212C 7 30'2.5 1~ ': 9. ? 1300.1 2226.9

5.5 5.5 5. 9 4.1 ~ ~ S.3 5.7 8.0 6.3...
23.6

5752.7
9.2

sa 13.

8.9 7.3

18.3 2. 7

2742.2 93~.7

2:20. eS53.

AREA=

.,,,c;,,,,,, 9C36. 1152eo. 188574.~," ... ...,vU.

l' " ,,~ 16.27 15.79•• I ~. 'j""

.CC!351 1530. i5S0. 1130.

29.:2 ?~ 01 1224.23 .aD
"'.., • '. 'J

2252C2. 2Cagg. 53827. 14WC
. 19 Q "" 9.20 5.77-... :) ..J

.::~!~3 C?~ lCEO. ~ 020 .... "' ....

~LQW Dr3TR!SUTrC~ FOR SECNC= 29.98

3S93 PR88A8LE MINI~UM SPECIFIC ENERGY
3728 CRITICAL DEoTH ASSU~ED

29.99 15.59 122C?9 122L79

33C~ HV CHANGED ~8RE THAN HVINS

:i:SECN0 29,9~!

~Tt.=

FLO~DrS7Rr8JTIO~ FeR SEC~C= 29.58

~SES~:C' 29.575

;:55 28 TR:ALS ATTE~PTEQ W3EL,C~3EL

33Si HV CHANGED ~ORE THAN HVINS

STA-= 9853. 8887. 8931- 9151.
DEq Q= 1 1 .6 16.4

~~E~..= 57. a 89.2 227. 9 3480.2
'/:

1
- ? ~ 2.6 5.0 10.6

,~-- .. "

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



~1/C1/80 07:25:08 PAGE 101

SECNO DEDTH C\~SEL CRI\~S WSELK EG HV HL OLOSS e.A,NK E~EV

Q GLOB QCH QROS ALCS ACH AROB VOL TWA LEFT/RIG!H
TI~E VL08 VCH VROS XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLCBL XLCH XLCSR ITRIAL 10: Icon CORM TCPWID EN9ST

3301 HV C~ANGED ~:ORE THAN HVINS

29.98 15.52 1225.52 ~n .00 1229.78 3.15 .02 .07 '222.90._"
225000. 10515, 1140L1. 100H2. 1109. 7778 . 7070. 4175. 330. 17"~ r,n". ..........' ....

.21 9.49 14.65 14.21 .025 .825 .025 f'n~ 1209.1 D 2327.72.V.,JIJ

. 003:31 5. 5. 5. 5 0 a .00 1909.90 10837.52

10333.
. ", .OJ

240.0
9.4

'0723.
. 9

122.5
14.9

10774 .
7.1

" ?.....;

10SS:.
g.o

, 312. 1
1 c: ~
, ..... '+

104~S.

8.3

12.1

.09 1235.3C
429. 1228.50

1208.80 9051.55
1840.35 10%5.02

1C3d.8

10378 .
14.5

2257.~

10104.
2.9

493.7
13.2

10041.

Q 1.. "

.9
189. e

C'tiSE:_~ 1229.52

C~~jSEL= -1225.52

.~8 1233.90 3.23 ~1

O. 12265. 4~25. 4577.
.025 ,025 .025 .000

10 0 0 .00

.00 1233.88 4.17 ? ., ,31 ,,,.)!\ -'''...........' ! ....~ '4 • '.J oJ

O. 11215, 3495. 4576. 429. ~22?50

.025 ""~ .025 .CGG 1208.80 9~58.87.. ,-
5 11 nn 1818.85 1C877. 73.".>J

7778.4
14.7

30.19

29.93

9.1

9153. 10000.
2.0 50.7

490.4

9855.
2.5

534.8
10.1

8944.

5.3

30.19 21.87 1238,57 .00
22:0a~. o. 1eSOS5. 36914.

.23 .00 15.33 £.34
.002189 5. 5. 5,

3J. 19 2Q.92 1229.62 1229.52
225020. a. 194897. 20 i 03.

,~ .OJ 17 ",Q 3.51. "" , , ." .
. O:2~9~ 1i 20. 1i 20. 1170 .

P:~ Q=
AR:.~=

C:"~= 9059. 1CCOO. lC02e. 10274. 10495. 18540. 10735, 10875.
".""

PER ,,- cc: ~ .2 5.7 3.2 1. 9 1.5 .7
"r JIJ.V

AREA,= n275.3 75.1 1295,4 855.8 540.6 4~S.4 295.5
VE~= 17 ~ 7 1 9,9 8.2 7.9 0 0 c: "

.... v
_. ,j

~lC~ O!STRI3UTIC~ FOR SECNO~

230' HV C~ANGEO MORE THA~ HVINS

c~c~ Dr3Tq!2UTIC~ FOR SECNC=

71 B5 ~INI~U~ SPECI"IC :~E~SY

2728 CRITICAL DEPTH ASSU~ED

STA= 8£28.

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



STA= en
-- ~OOOO. 10024. 102?~. 1049S. '1054 O. 10735. 1G875. 1nQC c;

.~ ... 0::) •
\J..,.w.

PER (1- 33.5 .3 5.5 4.0 2 r. ~ n 1 ~ .a,- .. "'. V I. "

AREA= 1225S.8 100.8 1559.5 1097.6 593.1 520.1 ~~3.3 11.3

VEL: 15.3 7.2 9.t o 1 7.9 8.5 6.0 1.9v. ,

0:/01/80 07:25:08
PAGE 102

SECNO DEPTH C\~SEL CRli~S WSELK EG HV HL OLOSS 8A~K EL E'I

0 OLOB QCH QROS ALOS ACH AROB VOL TWA LEFT/R!GHT

TI~E VLOB VCH VR08 X~L XNCH XNR WiN EL~IN SST,A

SLOPE XL08L XLCH XL08R !TRIAL IDe ICCNT CCRAR TCPWIO E~DST

STA= 9~C3. ge71. 9514. 9553. 11136.
PER Q= .1 .3 .1 99.4

AREA= 95.2 i57.5 108. 1 192~t.4

VE~= 2.1 ~.1 3.2 11.5

1235.02

1234.04

CtJSEL=

CWSEL=

.00 1235.05 2.CC 1 n? .12 1239.104.\J_

O. 1ge 1g. c. sm. t7? "J"'~ "?n
" ......... Iii

n1- .025 n?c; .cec 1214.70 9 ~7.85
ov .. J .... "'-.1

2 0 n .CO 10C. £7 1 r 78.S2
"

C.

30.82

. SC

.cn "n 1238.11 2.09 n ". .03 ~235 .50
.1..01,,; (..1.1\+

O. 3S!- 19W. O. 5950. 538. 12 51. 5'~

!"I~ r n - .02S .S25 .080 1215.00 0,'0 ,e;
.... \J .,,'~

.. "'..JV."'oJ

1~cn 0 n n.n 1524.11 1nO.I~ 7n
: "' ....... " ."" \ V,;.l~"'" • I.J

1030.

?n O~ 20.02 11" e; n1
... V.oI_ lL-oJ"" ..... ""

2:5C8C. 1~?C; 22357~.
."" .. 10'.

•-; 1 ' -~
11 C;1

.... I ~ \ ... ,;.

.001131 ~358. 1320 .

3~.e5 19.3~ 123C04
".,~nt'1t!"l " 22S000.(,. .... "" ..' ..... ".

.27 nn 11. 35.""
.C~~D~8 mao 1370 .

\fCI _ 1., .•, ---- , : . ~

CLC~ DISTR!8JT!C~ FOR SESNO=

:fS::CNO 21.C22

22:5 C!V!DED FLC~

ST.~= S3!E. 10777.
0Ei 0= 100.0
ARE~,= 1£817, S

CLC~ JlSrRIgUTIO~ FOR SEC~O=

2301 HV CHANGED ~ORE THA~ HVINS

·SEC~~O 3Q.eS8

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

:1

I
I
I
I



STA= 9G3:. S56~~ "'COl") 1 n 1 ? 1 10280. 10323. 1C?72. 108~:.~~ J •• • v : (. f •

o,·~ 0= 9 ~ 5.1 7. C 1C. 5 3.0 53.5 5.9.• :1 • J

AR~.6.= 2283.6 1475.6 1640.0 1755.5 507. 5 7629.9 95~ .4
v:' - 8.9 9.3 9.5 13.4 13.5 17.2 13.9'_ ... -

01/01/80 07:25:08 PAGE 103

::2SNO DEPTH CWSEL CClnJS WSELK EG HV HL GLOSS 3A.'JK W:'1

Q QLOB QCH ORCB ALOS ACH AROB VOL ni~ LEFT/RiGHT
TP'E VL09 VCH VR08 X\II XNCH X~~ ~ WiN ELMIN SSTA.l ..

SLOPE XLOBL XLCH XLOSR ITRiAL IDC ICONT CORM iOPWID E~DST

5.2
~ 11 1
',..II I·

10772.

3.~3 .01 1n 122g.C~• I ~

954. 5387. 578. 1212.7G
.825 or n ~212.?0 908~.S6• _ v

0 .00 1579.76 10845.25

19.5

51.5
7105.S

1~. 9
457.3

CWSEL= 1232.82

.00 1242.30
7679. 7630.

.025 .025
8 a

.00 1242.18 4. 52 1. 82 .73 1228. 00
5346. 7106. 871. 5386. 578. 1212.10

.025 .025 .025 .QeD 1212.70 9899.85
20 11 " .00 ~64C. 73 1C:42.Sa

"

C'riSEL= 1237.65

1:.7

10220. ~0323.

!;.4 ·3. a
15S2.5

1Q127.

~ 35L 2

9832.
5.2

1217.4
9.7

9550.

31.03 ':>~ 1? 1238.82 nn
"' ..... J,- ....- U

2250~2. O"1C 1 131532. 13278..... ; .. 1.

" 1n ,q 17.24 13. 91• ..J;J , ..... -.1'

. 001929 -. 5. 5.

V~L:: 9.9

tCCI""" ,1 ,?~
.. - - .. ~~..... ... •• \I'" ..

3255 C!V!CEO FLO~

3301 HV CHANGED M~RE THAN HVINS

330~ HV CHANGED ~aRE THAN HVI~S

F~C~ D!STR:EUTIG~ FeR SECNC=

STl,= g~ca.

PE~ Q= 7.5

3585 2J iKIALS AiTE~PTED WSEL,CWSEL
3593 PROBABLE MI~IMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

31.03 2~.95 1237.65 1237.65
225000. 72817. 138270. 139~C

.33 11.47 19.45 15.97
.a02702 1050. 11CO. 1~OO.

?LCW DIST~:9UTIC~ FOR SECNC= 31.03

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



31.73 15.C2 1244.52 .~c .00 1245.43
225000. t5531. 119503. S8S€2. 6830. 14154.

.~s 5.81 8.44 5.50 .025 .025
.080953 870. 1070. 1530. 2 0

.*C::Cr'oHr> ~1 '7"~""' ........ \ ...' ..... :/. ..

3255 DIVI~EO FLO~

PAGE 104

.57~.C

125~.32

115'5.93

18£53.5
8.3

GLeSS 8A~K ELEV
T'tiA LEFT/~!GHT

EL~I~ SSTA
TOPWID ENOST

.n
728.

1224 .~c

.90 .01 12~:.20

8503. e24. 1237.10
.oeo 1229.50 7eS5.12
.00 4312.75 1254C.95

.008 1220. 10 8022.~5

.CO 2£63. 19 1~S9a.55

HL
VOL
WTN
eORAR

.71
7851.

.oec
.00

1.25 .24 1225.50
7075. 545. :220.70

o

9275. 9384. 9590. 10358. 10S91.
2.7 ~S.7

gge.5 !3S2.9
5.1 2.1

c.

.91
8913.

.025
o

1.04
255 .
.C25

o

HV
AROB
XNR
lema

C'tiSEL= 12~3.51

8775. 9388. 11539.
1.5 7Q ')

1281.0 227ec.2
2.8 7.8

9104. 9155.
.5 1.5

31C.O 737.9
4.5 1.6

C~iSEL= 1242.75

.co 12~3.79

iESS3.
. 025

o

2 0

.co 12~4.52

7419. 22784.
.825 .025

WSE~K EG
ALaS ACH
X~L XNCH
!TRIAL IDC

9195.
.025

2

5.2

3.9
1700.7

1551.1

8857.

31.52

.oc
n
v.

CRIWS
QROB
VR08
XLOBR

31.90

.co
1407.
5.51

1330.

1.1
525.9

3.5

37GS.
.~

1 ~
I ••

7. ~2
i 150.

C\\SEL
QCH
VCH
XLCH

500.6

1781A5.
12~3.5~

8305.

.5

.0

DEPTH
GLCB
VL03
XLCBL

57.5

112C.

45255.
<; -J?
>#.o,J ...!2

SECNO
(\
'I

T!~E

SLCDE

3: .52
225SC8.

01/01/80 07:25:08

'ER C= 5.3 2.7 ~.8

AREA= 2093.7 925.5 1457.5
VEL= 7.3 9.4 1.~

31.38 22.55 1242.75
225002. 55987. 155507.

.37 5.20 8.79
.000539 1190. 1440.

'3:.~.= S:!E. 3273. 8325.

V:=I -.:

i:SECNO 2~.522

:~c~ D:STR:8UTICN FOR SECNO=

;25~ J!VICED FLC~

S'.~= 9222.
DE~ q=

3381 HV CHA~8EO ~ORE THAN HVINSI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2301 ~V cr.,a,~.GE~ MORE T~AN HVI~3

3~ • £- C 17 . 33 1245.43 .00 rn m5.92 1. I: 9 1.32 .17 ~2~5. 10
•·... 'oJ

~ 'j "" ~r'" 75930. 1l~7S2. 4279. ,C1~ 15533. 1055. Q1C, 91 e. 12!5.3C
c.. ... :J",,,,,l.o \,; .... 1 ...

'" I .......

.~: 10.99 9.25 4.05 r~" ," <; .025 .sac 1~28. 10 o~co ~o

..... c..~ . .., .. .., •.. t ... .,; • ., ..

.002089 92~.
QO~ 1Mn C 0 .02 4172.50 ;3121. ~ 7
........ w • ~ .., 'oJ \0' "

57,A= 929£. SS9Z. 8752. oa~~ 9014. 9151. 9231. 12i45. ; 3i 2' .
'.' .. \01 V •

~:~ G= 9.e 5.9 '3. 1 5.9 7.8 .S 54. ,1 1.9

.~'p'EA= "'1";";'0 !'I 1359.5 8~E.5 1066.0 1376.9 2t!. 9 1"O~ 0 1055.9
...... ... ·oJ. V

, ... ..,"" .... ..,J

'tEL= •0.4 11.4 8.5 12.5 12.7 5.8 " ~ 4.1~.~

909.7

1.9
843.7

5.0

122'9.
5.~

1934.3
7.~

11376.
5.0

~1S25-

~_3

1~2C. 1
5.8

11525.
5.0

2095.3
~ ~,.,

11202.
3.5

1225.6
6.6

~~ ".,' .,
1~lS4.3

9337 .
2.0

1139.3
4007.9

8809.
3.2

8598.

~~c~ C:STR!~li:C~ FeR SEeNe=

3265 DIVIDED FLew

"'SW;C 31.396

STA= ~~,.r'" 2159. o-~ ..
f~OJ. I,JJ.., : •

PER Q= ,
~ ~ p 7.~.,; ...,' "t.";

ARE?= 1253.5 1829.8 1589.4

VEL= 5.9 5.9 £.8

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

I

I
I
I
I 01/01/80 07:25:08

0AGE 105

I
I ~EC2 RELEASE DATED NOV 7S UPDATED MAY 1984

THIS RUN EXECUTED 01/01/80 08:02:42



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

, , '~" .. I .... , ,•.~ , ~ .. I • W

YJ9IFICATIC~ - 50,5i,52,S3,54,55,SS
~:~-PC-XT V:RSIC~

t*t***t*****••*.****.***.*_••*••***.**.*****.**.**

NJTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NU~8ER INDICATES MESSAGE l~ SlI~MARY OF ERRORS LIS'

G DRAWAGE E%I'EERING,J

SLW'~,ARY PiWiTCn

5ECNO 0 AREA OiSEL DEPTH E~MIN Q:H VCH TCPWIC SST:\. E~JDST

28.358 20000.00 3559.03 1202.65 3.65 1199.00 20000.00 5.47 1235.6 1 5042.55 6279.25
28.353 1C'~OC. 00 5575.99 1204.19 5.19 1199.S0 AOO~G.CO 7.17 1'~~ 1n 5038.35 523t.. 57.... 1''''' ..... 10'

"Q ':)::0 60000.00 7112.05 1205.42 f; /, 1199.00 50000.00 8.44 ; 25~. 0; 5034. 95 52eS.£54l"i • ...'-.J'oJ .... -t ..

2e.35B SOnGo.co ~·i65.15 1205.50 7.50 1199. C: 3COOO.CO a r i25J.77 5~31. 96 5292.73.. ' )

23.353 10COOO.00 9728.67 1207.49 8.49 1199.00 1COOaO.o~ 10.28 1257.04 5029.18 52£5.23
28.358 1200JO.00 10·95~.3~ 12D9.38 9.38 1199.00 128000.80 11. 05 1272.5~ 5~26. 72 5299.33
28.358 140000.00 11917 .2! 1209.21 10.21 1199.00 14000e.00 11.75 1277.34 5824.41 6302.25
23.352 150000.00 12S27.'~9 1210.00 11. 00 1199.00 160000.00 12. ~3 1 ",'~ qr: ;S22.2: 5205.01, '- <I t. . J J

23.358 ~ 01"""11" fH'l 11001 no 12: 0.75 11.75 1199.0J 180000.00 12.96 128 7 .5: '"~,1 11 S307.5~. .. ..;"'''''''''.\.. .... .... "' ............ .. w ........ I ....

22.358 2COCOO.OO 14873 .52 :211.52 12.52 1199. CO 2000eO.00 '3.44 1232.3: ::('\10 n~ 5310.31~ .. • "•• '" '011

28.359 225~CO.Oa 15951. SO 1212.35 13.35 1199.00 225C02.00 14.10 12S7.5S 5015.63 5313.24

28.5d5 200~O.D~ 2831.30 1205.02 7. 82 1: 97.20 20CCO.CQ 7.05 519.5; :0: 54.91 10E8~.55

28.545 A"nn" n" 3870.92 1205.90 9.70 1197.20 40000.00 " 11 5SJ.?5 1a12~.D7 10704.82., •• ·w""I.......' .... ;,J.""ow

28.5115 6e900.00 4572.59 mB.19 10.99 1197.20 5S955.83 :2.90 5:;7.92 9570.52 10718.54
23.545 eSOS2.0Q 5431.22 m9.1: 11. SB l' 97 .20 7S449.3~ :5.05 820.27 S~92.19 1C72~.2S

" "0 ~,,~ 10000e.00 5553.16 1210.48 i3.23 1197.20 97612.20 15.eS 922.89 9445.75 10743.19'-101 ..... 1" .... 28.545 120000.00 7815.59 1211.73 14.53 1197.20 114540.00 16.2: 112;.22 £402.96 11CS9.52
23.5!5 140~J~.CD 10282.17 1213.45 15.25 1197.20 125955.60 15.1 9 lSn7j 9351.92 111CQ.70

;i' 28.5LS 1 ~"','1('1r, on 11579.37 1214 .20 17.00 1197.20 W65S.20 15.58 1750.5S 9354.95 11105.54I \J \01 \01 ,..... \,IV

:t 22.5~5 190000.00 127H.12 1214.89 17. 59 1191.20 15390.10 15.15 1751.54 9348.41 11109.95.. 29.545 200008.00 13801.23 1215.47 18.27 1197.20 167153.20 15.69 1170.82 9342.91 11113.72,. 1q ~g 225CO~.Ge, 1~957.54 1215.12 18.92 1197.20 183433.70 17.38 1781.29 9335.59 11 111. 98'- ..... "'-t ...

01/01/8.0 07:25:08 PAGE 106

SEeNO Q AREA CWSEL DEPTH ELMI~ QCH VCH TOPHrD SSTA E~DST

23.£31 20000.00 3718.77 1206.49 7.49 1199.00 9198.21 5.52 961.64 9252.78 10488.4B
28.331 40COO.00 1115.28 1209.33 10.33 1199.00 15410.45 6.45 ma.ls 9242.45 10711.44
10 0'1 5~O;C.CO 1C~2:.Ct 12 11 .55 1?55 1199.00 2:c7! ~~ 5 01 ~5~~.2~ 92:1.39 1a7~B.5:L • • '.... !



PAGE 107

~202.3~ 11244.35

SSTA E~DST

9204.08 10510.39

9217.;~ :?178.!Q

9137.43 10925.33

S21~.S7 11205.17

8327.01 11752.34
8850.00 9g6~.55

8824.71 11787.58

9:35.3S 11339.53
9123.95 1~352.79

9131. 77 1~3S4. 73
?~29.57 11376.14
2S82.21 11385.94
8874.55 11395.18
3357.55 11403.74
2852.95 11411.93
3852.97 11421.59

9208.20 :S9C5.S9

9213.89 11192.5t

92C8.09 11218.63
92C5.~~ 11230.~9

9143.29 11302.12

9~72.52 1QaS9.18
9160,13 10750. GO
9~5J.Q9 10ESS.57
3'48.55 1~958. 17
9133.25 11G29.7~

9125.79 11095.53
9122.1i 11145.12
9117.35 111£9.03
9113.95 11229.50
9110.17 11252.57

9225. 1~ 10248.79
9~OC.Oa 18329.52

9200.25 :0913.72
S~97.43 10916.34
9:9~.93 109;3.69
9'52.39 10920.f9
9190.12 10922.95

1015.55

1J21. 71
~5ea.C3

17S'2.B3
lssue
10::0 00
: .0 .. _" .... ,,'

918.53

l 10C ~o
I W' "" .....~.

2258.51

1250.50
1599.38

,,~c~ O~
.. '. '4. 'j w

196~.S5

~995.3C

2Cl0.5~

2042.01

1713.52
17' 3. S1

1723.~5

1728,52
1732.93
1737.95

22CB.?:

2 n,~ 17
two t 1.11

111' C;'... ' ........J

2C23.C1

1231.23
1110.74
2117.34

1223.n
2218.83
2232.95
2245.n

2296.98
2323.37
2348.63
2378.72

TCP~!D

4.8C
5.15

6.42
7. 85
8.40
8.36
o 1.'
"", .~ ...

7. 72
3.66
9.14
o oq
'" • .,J ~

2.53

4.61
7.72
7.09

.7 C;l

7. 7)

8.29
8.77
9.21
9.61

10.09

7.22
9.01
8.37
8.87
9.14
9.41
9.90

10.35
~O.79

11.21
11.70

9.07
9.48
9.87

10.22
10.53

9.66
9.90

10.14
10.35
10.60

VCHELMIN QCH

1199.0S 35415.51
1199.00 4131~.38

1199.00 43937.62
1199.00 50429.84
1199.00 51816.33
1199.00 5020:.54

1283.00 1578C51
1203.00 30709.53
1203.00 44985.94
1203.00 58~3~. 17
1203.00 59327.58
1203.00 78720.55
1203.00 87771.09
1203.00 96408.03
1203.00 104831.30
1203.00 113018.30
1203.00 123005.20

1199.10 19922.98
1199.10 38532.27
1199.10 53978.35
1199.10 65050.72
1199.10 75393.73
1199.10 85595.59
1199.10 96305.81
1199.'0 105759.30
1199.10 117014.80
1199.10 125955.50
1199.10 139138.00

1198.40 11280.10
1198.40 24011.55
1198.40 25175.89
1,aa en ?aan1. Q~

1201.50 16359.08
1201.50 324,t 1.25
1201.50 397S7.f7
12D1.58 5132: .59
1201.50 5i50L£.4
1201.50 71493.66
1201.50 81548.34
1201.50 9:463.15
1201.50 101250.30
1201.50 1~0952.50

1201.50 122S84.00

11. 87
l' ,r
I,J •.; ....

14.54

17.29

7.94
10.17

8.41
10.88
12.C4

1g. 18
1S 01
19.77
20.50
21.36

8.45
10.93
12.93
14.75
16.28
17.58
18.50
1g. 35
20.13
20.B8
21.76

15.82
15.72
17.55
18.31
19.03
19.88

13.32
14.43
15.58
15.53
17.42
18.25
19.05
19.99

13.56
16.09
17.70

.' a'?

DEPTHCWSEL

12 i 1. 57
1209.44

1219.23
1219.98
1220.86

1217.48
1218.58

1213.37
12U.80
1 ~,<; 11
'(pI ...... t"

1219.53
1220.0
1221.25
1222.05
1222.99

121U1
1213.88
1215.04
111<; ?1
1'-1"' ..... "

1207.55
1210.03
12~2.03

1213.85
W5.38
i2~5.69

~2:7.50

1218.45

1216.29
1217. i 3
1218. C1
1218.77
1219.50
1220.35

1217 .32
1218.22
1219.05
1219.81
1220.53
122:.38

1211.96
1214.49
1215.10
1~'1 C;?

3110.47

7452.39

ARH

26593.59

3147.32
5354. 01
3173.25

11301.50
14126.00
15515.40
12475.87
20205.35
21835.17
234G1.30
25370.32

23~70.53

13989.85
15528.20
16S42.15
1S277.04
19522.02
20999.81

4245.12
5700.37
8140.91

10055.60
12532.0
15110.87
1725 L 02
19297.58
21215.02

18485.29
20206.£3
21857.42
23390.~2

24361.40

5054.61
6550.31

11255.55
1~<;17 '1

25307.55

2C~C~.80

40000.00
50000.00
onf'lr,n nn
'.. V\I"' .............

2ecco.oc
~OOOO.OO

SQeDO.ao
O!"'l~rH' n~.. "" ... "' ........ '"

~O~CJc.QO

1QC008.0C
29.221

29.473 100C~O.OC

29.017
29.C~7

~a 0~7
4 .... ·"" . I

29.017 12CGJC.OD
29.D17 1~OC~:.oa

29.017 15QOaO.Co
29.a11 i2C8JQ.OO
29.017 200000.00
23.n7225000.00

28.331 i2COCD.QO
28.831 140000.00
28.831 158000.00
23.931 19C800.CO
28.231 200000.00
28.831 225000.00

29.017
29.017

29.22 1 120000.00
29.221 140CCS.CO
29.221 1SCSSQ.OO

29.473 120000.00

29.221

29.e73 1~JOJa.cc

29.473 150000.00
29.nJ 180000.00
29.GB 200000.00
29.473 225000.00

29.221 180000.00

29.~73 2~C80.aG

29.n3 !:COO.CO
29.~73 6ca~o.O,}

29.!73 8COOO.OO

29.221 2:COaQ.o~

29.221 225000.00

29.576 6GOOO.00
')0 ~7~ onnnn n:~

29.221
29.221
~c ~~1."",,,,"1
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29.575 20000.CO
29.576 40000.00
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ENDST

9535.78
9928.05
9942.12
9952.53

SSTA

9~74.29 1051S.!5

€931.37 10822.01

"o')~;::; 1~~ln .,,,
.. "", '- '- ....'... 1 ~"..I .... .:..'j

3325.53 10825.50

8821.14 11825.51
2320.70 11231.38
8820.17 11337.15

8822.10 11815."05

9115.21 9535.22
£8se.es ~92? .90
9890 .53 99~ 1.89
gJ3~.81 9951.58

S~52.96 10300. 1~

90!3.13 lC8C5.ge
3geO.05 lCei2.13
995S.7~ lQ31~.23

8931. 19 10e2~.21

9115.12
9a9S.78
SasO.40
9084.19

;923.85 1D83~.74

8927. 72 10m .52

9C78.;~ 1~3C7.20

9073.83 107~9.54

9059.22 10789.78
S055.!3 1C81~. 10
9051.02 10335.09
9051.57 10855.45
9053.87 10877.73

9475.3~ 18513.20
9~5:.00 '8795.:7
9150.~3 10303.87
9883.54 1Q3C9.37
3927.80 10U13.39
8S~1.28 10819.23
893~.S~ 10823.0~

3937.22 18S2~.77

2935.11 :S327.32
3933.24 10£30.15
~=~~ en ino" l'
~ ... .; "4 • _' .... 1 .....' ........~ '"

520.65
829.27
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858.3~
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Ic,,"" .... : ....'
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856.59
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15.71
15.27

10.78
'0.07
11. 85
12.58

15.05
15.01
15.60

7.79
9.59

11.33
13.02

11.92
lUS
12.90
13.90
15.05
14. 81
13.83
14, 71

8.49
8.58

. 8.86
9.02
9.20

11.02
'12.58
12.93
13.45
11.95
1l.65

~2990.95

54 9: 1. 1~
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~259&.35
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73H? .05
75'35.~S
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1G3315.2C
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1209.18 1Q2CS5.30
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1209.10
1209.10
12D9. 1:

1198.40

1208.80 20000.00
1208.80 40000.00
1208.80 50000.00
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1209.10
1209.10
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1209.1 C
1209.10
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12ce.~: 5CC~8.0C
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12~9.8C 99725.55
1208.80 117883.80
12G8.80 133129.40
1208.80 148364.10
1208.80 153238.10
1208.S~ 17739S.40
12C8.S0 19~895.7C

:1S9.4J 3752C.55
1198.40 40922.25
119S.~O 43942.52
1198.40 45251.87

15.43
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15.52

10.25
12.87
14.21
15.19
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10.43
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22.37
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24.09
24.89
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15.09
15.13
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11. 07
11.25
12.98
~ 3. 71
14.04
14.59
15.08
15.59
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1220.77
1221.55
1222.49
1223.29
i22~.23

1211.74
1217 .53
12 i 9.11
1228.17

1215.19
12i8.4~

1219.53
1220.71
122 ~ .12
1223.15

1223.99
1224.53
1225.85
122S.62

1219.06
1221.57
1223.01
1223.99

1219.04
1221.55
1222.98
1223.89
1224.93
1225.89
1227. ce
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1228.34
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1229.52
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1224.79

~423.33

1753.90
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30.195 150JOO.Oa 13041.34 1228.65 19.85 1208.80 143377 .30 13.82 1783.78 9052.71 1C845.50
30.195 180000.00 14323.10 1229.37 20.57 1208.80 157259.00 U.24 1811.54 9059.85 10871.40

I
30.195 200000.00 15418.90 1229.97 21. 17 1209.80 171106.70 14.H 1e26. 15 9057.H 102·83.59

30.195 225000.00 15591. 57 1230.57 21. 87 12G8.80 188085.50 15.33 1840.35 9C:4.55 10895.02

30.452 2CCOJ.OO 4001.92 1221.84 7. 14 1214.70 20000.00 5.00 lln.59 9423.25 10575.52

I 30.458 400eo.00 7257.38 1224.51 9.91 1214.70 jnnn~ nn 5.50 12C5.72 9405.33 10512.05"Viol""'''''. 101 ....

30.458 50CCO.OO 9441.13 1225.40 11.70 1214.70 50000.00 5.35 1236.82 9398.65 10635.45
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~r 'C;~ 1000eo.oo 13313.03 1229.38 14.68 1214.70 100000.00 7.S1 1345.83 9387. 42 10734.25

I
..J",.-t ... ',...
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I 30.458 1eaoco.oc 17834.75 1232.55 17. 95 1214.70 1?COCO. 00 10.09 1415.05 9351. 30 10756.85
30.458 200000.00 18H8.0S i233.29 18.59 1214.70 202000.00 10.57 1423.29 9349.97 10773.25
3C.4Sg 225000.00 19318.11 122L04 19.34 1214.70 224999.80 11.35 g3C.97 93q .e5 10778.82

I 30.815 20000.00 4302.79 1223.93 7.93 1215.00 20000.CO 4.55 1ces. 12 97~O.44 10325.55

30.815 ~COCO.O'J 5574.27 l225. 10 10.10 1216.00 ~OOOO.OQ ' 0" 1Cia. 51 9729.49 1l1cr'n ~nJ._' ........ OJ oJ. '.. '"

30.815 50000.00 9734.59 1227.87 11. 87 1215.00 50000.00 6.S3 1225.02 9549.40 10854.43

I 30.815 2caCO.GO 10715.75 1229.45 13.45 1215.00 8G~OO.OO 7.47 "'1.,., " ge3~.~3 10855.52,l..."' .• ; ..

30.S15 120000.00 12352.51 1230.77 14.77 1215.00 1QjOOO.OO 8.10 1255.35 9522.09 100377.45

30.815 12CCCO.CO 13577.91 1231.S2 15.82 1216.00 12Dcaa.c~ 2.77 1273.21 9512.25 10290.45

I
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30.8i5 160000.00 16095.38 1233.53 17.63 1215.00 159850.50 9.98 ~395.7~ 9~S5. 15 10912.88
30.815 12COOO.00 17222.31 1234.42 18.42 1215.00 179510.10 12.52 :438.23 9~40.35 10922.75

30.815 20nrnn ,,~ 1S30C.55 1235.16 19.15 1215.00 199251.50 11.03 ~477.2~ a~~:; " 10931.95....... .,rI"'.o!.I",\,,j
... &.. ..... ,...,

I 30.815 225CDc.ca 19598.87 1225.02 20.02 1215.00 223574.00 11.52 1524.11 9403.45 10942.70

- 31.028 2COOO.CC 1720.97 122L55 11.95 1212.70 17559.35 11.54 '~7 1,' ;~r;e.2g 10805.53.... 4.: .......

I
:I: 31.028 tOCCO.OO 30%.91 1227.74 15.04 1212.70 34g5a.5~ 13.19 525.73 1C17C' ,73 10814.27
:I: 31. 028 C\~~1" f"!1 4590.01 1229. ?e 17.08 1212.70 50421.90 1~. 15 822.99 9579.73 10819.95

....... \0·0.1.·,;'01

>: 31.028 9coco.oa 5853.72 1231.23 18.53 i212.70 54300.78 15.25 925.87 9532.37 '0824.03
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" 31.028 223000.00 14322.75 1237.55 2L 95 1212.70 138269.50 13.45 1~ftn ~1 3099.35 1C342.00! ... -t ..... loJ

I
I
I
I
I

01/01/80 07:25:08 PAGE 109
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31.029 zeOOO.OO 1772.95 1224.81 12.11 1212.70 17557.85 11. 20 335.08 10nO.99 10805.07
31.029 40000.00 3522.53 1228.52 15.82 1212.70 34617.93 11. 53 725.03 9530.34 10315.45

I
31.029 60000.00 5078.88 1230.35 17.65 1212.70 49593.28 12.97 857.87 9556.30 10821.57
;;.023 socce.oo 551e.59 123 L 99 19.29 1212.70 62510.51 13.72 1018.57 9528.14 10825.17
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j1950.80

10890.55

12~C3.58

11514.20
11511. 91
11515.92

12220.~1

12357.27
12382.3C
12393.15

12225.75
12228.85

10836 .. J1
10833.25
10840.67
10~42.93

10845.25

11501.?5
11450.00
115C5.~~

11509.11
11SOS.50
1151 C. 89
11511. gg
11513.03

10375.98
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1oe9~.62

lC983.25
'0884.57
~0885.93

10895.95
10831.94
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oj '-:; '" •.j::; I "oJ;'" "''' • ..I ,
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7QS9.52
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8334.65 11154.45
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3753.90
8711.45
3585.55
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9102.04
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1034.19
1751.19
2337.81
2555.48

829.50

3275.£3
.., ~ ',,, f'\ 1
J'''' ;(".\.1,

1575.17

2H9.25
2813.05
2955.42

22C:.32
2523.54

3429.2C
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3~B4.D7

1448.15
1537.23
1515.49
1557.57
1579.75
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1910.78
4C20. 11
43 1 2.75

~~3.e4

1295.71
1555.83
1510.27
1SSL52
2035.32
2133.15
217U?
2303.27
2435.33
2852.19

8.83
2.91

5.32
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5.19
5.'28
6.72
7.11
7.48
7.82
9. H
o ,~
',,1.'1 ..

3.7~

3.79

8.85
8.55
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8.44

1.15
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7.55
1.73
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5.13
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1,,1 ......
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8.38
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7.76
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1229.50 95749.13
1229.50 102748.50
1229.50 110410.30
1229.50 119508.CO

1220.1C 19253.50
1220.10 35754.56
12.20 .10 51 123 . 31
1220.10 61010.57
1220.10 82328.53
1220.10 95842.59
1220.10 110845.10
1220. 10 12~475.70

1220.10 137815.80
1220.10 150833.40
1220.10 155606.70

1212.70 94543.45
1212.70 104352.40
1212.70 112971.80
1212.70 121119.50
1212.70 131531.70

122~.~0 19215.75
1224.40 35507.07
1224.40 53198.13
1224.40 59525.99
1224.40 ~~549,41

1224.4C 99507.44
1224.~0 115429.40
1224.40 13S8~4.90

1224.48 145925.40
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12.51
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31.S96 20000.00
31.895 400CO.00
31.S96 50000.00
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31. 522 1ceooo. 00

31.725
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31. 725

SECNO Q

31.725 120000.00 1l259.2~

31.029 140000.00 10978.78
31.02915COOO.00 12178.11
31.029180000.00 13545.22
31.029 200000.00 11858.11
31.029 225000.00 15263.69

31.725 200000.00 251S5.S9
31.125 225000.00 29907.17

31.725 14~CCC.CC 17451.88
31.725 150000.CO 20315.55
31.725 1~DD:O.OC 232~3.72

31.301 20000.CO 3911.31
31.301 40000.00 1529.48
31.301 50000.CO 10750.02
31.301 80000.00 13219.18
31.30l 1000CO.00 1558C.15
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31.301 1eCOCQ.CO 20191.07
31.301 160000.00 22224.53
31.301 180000.CO 24119.54
31.301 200000.00 25002.00

.31.301 2250CO.00 28414.11
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""V 'wi:....",'.. '- oJ • ~ .... '_ oJ
I: . :J , : ... l", .... I'"

31.895 225CCO.CO 23600.75 1245.43 17.33 1222.10 144791.70 9.25 4172.50 ~')C' ~ '" 13121.47oJ" ....... .,..,;

I
I
I
I

Ci/0l/eo 07:25:08
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SU~MARY OF ERRORS AND SPECIAL NOTESI
I

CAUTIC~ SECr-;O=
rbllTrr'J c."r~Jr'=

28.545 PROFILE= 5
?q ~I~ Dgncrl~= ~

CRITICAL DEPTH ASSUMED
I,IHIH'I!M C:D~TT~Tr n'"Rr,V



~~.tJ~:Sf~ SECt\8=- "0 ::'.1(:, Pi\O~:Lt: 5 MINlrfU~ S?E(':~lC ~:\ER(;Y, J ... .,. ....

I C..~~; 7: :.~~ S:S~:C= 28.645 PROFILE: 7 CRlTlC.~L D>:oru ASSUt~ED... 11'1

CAU:IC~ S~I:~~O= 28.545 PROFILE: 7 MI~I!~!J~ SDECIFIC ENERGY
C,~~;T rC~J SW~O= 23.5~5 PROFILE= ~ CRITICAL DEPTH ASSU~~EDc

I
CAUTION SEC~~Q= 2£.645 PROFILE= 8 MINlr;,UM SPECIFIC ENERGY
CAUT IC~~ SWw= 28.5~5 PR'jcEE= 9 CR!TICAL DEPTH ASS'J~ED

CtU~ICN SEeNO= 28.545 PROFILE= 9 MINIMU~ SPECIFIC ENERGY
C,~.~!;:C~'J SECNO= 23.545 pqCF I'_E= 10 CRITICAL DEPTH ASSU~ED

I C,~UT IC~\ SEcr~o= 28.546 PRO!=ILE::10 MINIMUM SPECIFIC ENERGY
:.~~'-:- I ~~~ SEC~iC= 28.546 PROFILE=11 CRIT ICAL DEPTH ASS'Jr-!ED
CAUTICN SECNO= 28.546 PROFILE=11 ~!NI~:UM SPECIFIC ENERGY

I ("I."'! 1T T"'1 S~CNC= 29.98 1 DRocILE" 1 CRlTI CAL DEPTH ASSU~!ED·oJ."",!,... : ....· ••

CAUT!C~ S:':NO= 29.981 DROFL~:: 1 PR02A3LE MII\I"'L'IJ, SPEC mc E!\E.~Gv

C,l~.~!~rc~·~ SECNO" 29.931 PROFILE= 1 ~~ TRI.~LS .~,iTEMPTEO TO 9.~.LA~CE WSEL""

I C.l.UT IC~~ SEC~\O= 29.931 P.iccILE:: ~ C,RlTICAL DEPTH ASSU~ED"
C.~.UTI2~J SES~~O:: 29.931 PRG"ILE" 2 PRCBA,BLE ~!INI~JM SPECIFIC ::~ ER';Y

c.~u; 1G~~ SEC~O= 29.921 P~OC!LE= ~ 2~ TRIALS ATTPPTED :!) SALMICE WS:LL 'v

I !:.~.L~ TrC~~ ;ECNO: 29.981 PRocIL!:= ~ CiITIC,A,L DE:>TH ASSi.'~ED

c_~~~; IOI~ 2:C~~O: 29.981 PRO=ILE= 3 PROBABLE M;NI~UM SPECIFIC E~iE~Sv

(' ~'IT r""" • 5:C~~C= ~Q CQ1 °ROf=ILE= 3 ~~ BIALS ATTE~PTED TI1 8~~.~.NCE ~~ScL....~I".. 1 J,L;1 L. ..... "" -- .v

I
W'~IC~~ S:S~8:' 22.951 P,iccILE= 4 CRITICAL. DEPTH ,A.55U~:D

C,~!_!TI~~ SECNO= 29.98: por-t:'T; ;== 4 D~C8ABLE ~PH~JM SPECI=rc e\EQGY,\'..J! .. __

CAL:r;CN SECNO= 20 001 PRO=ILE:: 4 20 TRIALS ATTEMPTED TO 8.~LMJCE WSEL....... 1.,1 I

~.~.~'TIC;4 ~w~c= 29.98' °RCFI !_E" 5 CRITICAL DEPTH ASS!J~:ED

I CA~rIC~ S::CNO= 29.981 DR,)=ILE:: 5 PR08,t.8LE M!NI~U~ SPECIFIC E~ERGY

C..~.UT! ~~~ SEem" 29~981 PRC>=JLE= 5 2~ TRIALS AnE~PTED
TrI 9.~H~KE WSEL.-'

CA~J: !CN SECN~= 29.981 PROFILE= 5 CRITICAL DEPTH ASSU~:D

I
·~.~UT IC~ SEC~~C-= 29.981 PRC'FIL:" 5 PRC8.~.9LE ~HiI~Ur-' SPECIFIC C'II:""'~V

•... 't""";\·....

CALl 7ION s=r~·~,- 29,981 PROFILE:: 5 20 TRIA,LS ATTEM?TED TO BALANSE h'SEL.._..... \..,-
(','lITT ..... ': SEC~~'J= 29.9S1 ~RJF1LE:: 7 CRliICA.L QE?iH .t.SS'Jt"EC
"".-' ..... I J, >.I.t

C.~.U~ ION SW;O= 29.931 PROFIL~= 7 PRO~ABLE ~INWUM SPECIFIC Ei~ERSY

I ,.... '111' TI"''.I S:C~~G= 29.92 i PRe>:!!.:= 7 20 BIALS ATTe~PTEJ TO 8.A~i~NCE N~c,
1",....,.. , ... .I i ... _-
CAUTI2N SWIG:: 29.98; PRocILE= S CRlTICAL DEPTH .~SSLWED

r""l,,;rr"llo,,1 SEeNe= 29.98: °RCFILE" S PROBABLE MI~iI),UM SPECrcrC EE%Y....'-4 ... ! ........

I CAL'~IC"l S~C·\~8= 29.981 PROi=IL.E" 8 20 TRIALS ATTE"lPTED TO 8~LANCE WSEL
UUTIC~1 S:C~.0= "'''' "Q1 :>ROFILE" 9 CRFICAL r1>:OT>l ASS~~ED~ ~ . ~ '- : ~"". I"

,... \1 IT ~ "'".! SECNC= 29.981 ?RO~ILE:: 9 PROBABLE ~IN I/{iJ'~ SPECIFIC ENERGv
\,t,'·'''·l''''''\

I
S,~.UT!CN 8E:~O= 29.981 PROFILE= 9 20 TRIALS ATE'-'PTED TO SAUNCE 'riSE1_
CAL~iICN SECNO:: 29.ge1 PRo~rLE:10 CRITICAL DEPTH ASSU .... ED
CA~IT lC;~ SWiG:: 29.931 ?~aFrL:=:D PROEABLE ;":I~Jr.~UM SPECIFIC ENERGY
CAUTIC~ SWiG= 29.931 PRO'ILE::10 20 TRIALS ATTEMPTED TO BALANCE h'SEL

I S-,~UT IC.~ ~~r~!r= 29.981 PROFILE,,11 CRITlC.~L DEPTH ASSUMED.... ""' .... ,""
CAUTION SW(':: 29.981 PROFILE:11 PROBABLE rmI~UM SPECIFIC ENERGY
CA~1i I0;\1 5:C~O= 29.981 PR'~FlL:"11 ~n TRIALS ATEM?TED TO 8,~H~CE WSELL"

I ~;~U"'l C~~ C:;""~l"- 29.992 PRocILE" 5 CRITICAL DEPTH ASSUf~ED....... I..:'v-

CAUTIC~ 3EC~~C= 29.922 PROFILE" 5 20 TRIALS ATTEMPTED TO 8A~ANCE WSEL

I
I
I
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I CAUTIO'j SECNO" 20. 19~ PROFILE= 5 CRITICAL DEPTH ASSUMED
CAUTION SEeNG= 30.194 PROFILE= 5 rmI/{UM SPECIFIC ENERGY
CAUTIC~ SECNC= 30. 19~ PROFILE= 7 CRITICAL DEPTH ASSUMED
CAUTION SWIO" .,,, 4 c~ PROFILE= 7 MINI~UM SPECIFIC ENERGY

I
.,J",.l .... "t

CA.uT leN SECNO" 30.19{ PROFILE" 8 CRITICAL DEPTH ASSUt-!ED
,... ~I'T .,.,~! r.:: ~""'~.""':"

,~ 'Q~ r>~-:=-"'" ~- c !I-' .,. ... or ~.': l~' ~1"'1,~_ .... 't ~"'" ~"~"",:,v



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

.. . _.-
CAU~: C~\ SECN8:: 30.194 PROFILE= 9 ~Irm~M SPECIFIC E\ERGv
S,.\.L'T IC~·~ S:CNO: 38.154 P~OFILE=10 CRITICAL DE?TH At:,~:'~1~'1

........... ; loo ...

CAUT:CN SE~NO:: 30.194 PR8FILE=10 MINI~UM SPECIFIC EKEF:'GY
r~'l;Tr:\f 5ECNO= 30.m ?ROFj~E=11 CRIiIC.~L DEPTH ASS'J~ED
"v •. \',:I.\I.,

CAU'ICK SWiC= 20.154 PROFILE=ll MINJrlUM SPECIFIC ENERGY

G,A,LlT I O~J SEG~C= 31. 028 PROFILE= 2 CRITICAL DEPT~ ASSUMED
CAL!TICN sww= 31.028 PRocILE= 2 PROBABLE MINIt~UM SPECIFIC EN ER3~'

C,~UTIC\J sww= 31.028 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE tiSEL

U'';T;C'i SteNO= 31. 028 PROFILE= 3 CRITICAL DEPTH AS:3UMED
C.~~!.,. IC~ SEelO= 21.028 PROFILE= , PROBABLE ~'IN IM~!M SPECIFIC ENERSY'J

(',.,1:1" Tf')~ S:CNQ= 31.028 PROFILE= 3 20 TR I~.LS APPJOHf) TO BAL,A,NCE \liSEL
'J,"',\. ; J. ',.;:\

• 1 •• 1 I L. ...

~,h.L:T rc~ SWIG= 31.028 P~OF!~E: { CRITICAL DEPTH ASSUMED
CA~.l-:' :c~~ SEC:NQ= 31. C28 PROFILE= 4 PROBABLE MINI.I.(U!~ SPECIFIC ENERGv
~>~,UT IC:i ~,:c~~c= 31. 022 DRc;FiLE" 4 ~n TRIALS ATTEMPTED Tn B;~,L,a,~~Ct WSELl._ 'v

C~.~~T rON S~C~Q:: 31.028 PR::JFILE= 5 CRITIC.~,L DEPTH AS3Ur~ED

S,~L~T IC:t SECNrJ= :31.022 PR8I=ILE= 5 PRCBA5LE MI~I~~~ SPECIFIC E~JERGY

CAUTICN s:::r~o= 31.028 PROFILE:: 5 ~n TRIALS ATE"1PTED TO 8ALANCE il'SELl._

C.~,~TIG~J SEC~JO::
"1 I'H)O PROFILE= 5 CRITICAL DEPTH ft.S3:J~IED
......'I..V

CAUTICN S:~tJC= 31. 828 PRGI=IL::= 5 PROBABLE ~IN I!~U~ SPECIFIC E~\E~GY

f' ~j ,. T Ij\; c::r\lf'_ , ~ 010 p~C~rLE-= 5 ~n TRIALS ATTE~PTE~ TO 3;~.~A~JCc WSEL
... ,~ ..... ! ..... d ..",-\J'~V- .... • ""Lo ... l.J

c.~UTIeN s::~~c= 3U28 PROF! LE:: 7 CR!TiC,~.L DEDTH ASS'J~:2

,.., ~ 1 ! 'r' r 1"1\' c;:r\!(i: ~1. 028 PRC~!L:= 7 °RC8A3LE ~1WI~U~1 SPECIFIC E\!~,;'3Y
v,"':\. ! "'Ji' ,~_-.. •• \J

C.!..UTICN SWiC:: 3! . C2S PRO" II_E= 7 ~n TRIALS ATTEMDTED TO BALANCE t~S:Ll.V

~;~UTIC~~' r:: =r~lr= ' . 11"0 ?ROFILE= e CRITICAL DEDT~ ASSUMED
'.J~\"I,',J :;: .",,-,",

Ut"ICN SECN0= 31.028 PROr=ILE= 9 PROBABLE MINI~U~ SP~CIF!C E~EF.GY

C~.UT: C:l c=t'\lt"- 31.028 PRCF1~::
I) 20 TR IA.LS ATW:PTED TO 2,~~A~JCE

I',"""
..;_,-·,~V- "

t-j,;CI",

C,a,U;- IC~ S:CNO= 31. 823 PROFI~E= 9 CRITICAL DEPTH ASSU~ED

U.U' ;~~J SECNC= ,~ ~~p pqC~IL€= 9 P~C9A.SLE M!NI~UM S?ECIF1C E'ERGY",I ... l.o ...

CALli leN S:CNC= 31.028 P?O=ILE= 9 28 TRIALS ATTE~PTED TO BA~ANCE WSE~

r ~l'; r,"''' ~!=r"lr:,: .." ("1"'0 ?R:;F IL::= 1G CRITICAL DEPTH A~~I!M=!"'
".,J ............... , ~ ,-_""d,... ~' I • ''''~'''

.JJu, ,~J

C,~.U: :SN S:CN~= 21. i~28 PRO=ILE=10 PROSA~LE ~I~I~UIJ SDECmC :NEk:GY
C.~UTIC\J 2:C~~C= 3: . C28 ooru:Tl =-~ 1 10 Tl'"I" ~l I"" ATTE"'PTED TO 8A,~;~.~~CE WSEL, " .... 1 ~ _ ... - • w ." I Kl ...... .J

C~.U~!C~ SECNO= 31.028 PROFILE::1~ CRITICAJ.. DEPTH A5SU~ED

CA~~;r8N SWW= 31. 028 PROFILE=11 PROEABLE MI~I~!.J~ SPECIFIC E~;E%Y

CA~!T!CN SECNO= 31. G2B PR:JFILE=i 1 20 TRIALS ATTEMPTED TO BALMJCE 1'1"=1,-' .. I...

C" ,.,., "I' S:C~~C= 31.522 PRCFILE= 1 CRITICAL DEPTH A3SU~lED""",_, , 1"',.

C.l.U: TeN SECN~= 31.522 PRocILE= 1 PROSABLE MINr~UM SDECIFIC ENERGY
C,&UTrQ~ 3EC~iC:

, ~ ~ n? PROCILE-= 1 20 TRIA,LS ATTE",PTED TO BALANCE WSEL'oJ • • ",," ...

08:85:48

~:C2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORp, - 01,02.D3,0~,C5,05

THIS RUN EXECUTED 01/01/8a

PAGE

08:05:49



T1 SALT RIVER FLOOD INSURANCE STUDY, COU~TRY CLUB TO GRANITE REt"
T2 I~PUT FI~E:88C52EQ.H2I (EXISTING CO~D!TIONS)

T3 BY C~G DRA!NAGE ENGINEERIN3,J08~ e8052

J 1 ICHECK PlQ NIW !DIR STR: ~1ETRIC HVI~~S 11 ',o;3E'- FQ~

1\ 2. o. o. .e02000 .00 .0 n 1217.310 .000" . " .

J2 ~PROF IPLOT PRF'IS XSECV XSECH FN ALLDe 18'~ CH~lIM !TRACE

1. 000 .coo -1. oeo .000 .000 .000 onn .C00 .000 15. COO. _"

I' VA~IA2~E CODES FO.R SUM\1ARY PRI~ITGJT-"

23.000 43.000 25.000 1.000 3.000 42.082 H .COO 25.000 4.000 53.0CO

5" nnn enn .OCO .GOO .GOa .ceo .000 .COO .oao .oeo"t .. \,,1 ......... • vv

'JC .C25 .025 .C25 ,nn .500 ~n"" .oeo .000 .OCO nne
• ",1..1 V .. 1.1'.1\,)

,.... 1~ .000 2000q.000 40000.000 60000.020 80000.000 1GCOCC.OGO 12CO~a.a88 l~CCCO.:CC 15aa~O.nco 180000.000'.'.

Q; 2000CO.CCC 225.0CO. 000 .CCQ .000 nnn con .ceo "'iH, cnn non
......... 1.1 .oJV\J .V',Jo"J . "" .\I.J ....

X1 28.821 24.000 2310.C~J 10940.000 .~~~ .000 .oeo r'1I''\f''l .000 "l"n._y- ...... "'1.1
3?, 1 ryry,n .''tf'lr 8810.000 !2C3.000 3330.COO 120~.000 ~990.00C 1204.000 901C.COC 1204.000 9100.COO'~1.\J ...... 1J"'"
M' 12G4.G80 9200.000 1204.000 93aa.~CO 1204.000 9400.000 12C4.Caa 95Ga.G~~ :204.000 9600.000"'~
roo 1204.000 9700.000 1204.000 9300.00C '204.000 99CO.000 1204.000 100CO.OCO 1204.000 10100.000... ,
S~ 1204.000 10170.000 1200.000 10250.000 1193.500 1832;.000 1200.000 10400.000 1204.000 10450.000
GR 120a.CCC 1C5CO.000 '212.000 10550.000 :2i5.DCD 10890.000 1220.000 :S9~O.CCC .000 n!1~

.IJ<.JV

V1 29.017 24,000 8740.0CQ 11CQO.CCC 1CCQ.OG~ 1020.000 1020.000 .~OG .C80 OM", . v_
~D 1225.000 8HO.CCO 1220.000 8870.000 1216.COO ggeo.ooo 1212.0CO ,9920.000 120B.000 91S0.COO,-,.,

GR 1,no r'1n 9250.000 1208.COO 9~00.GOO 1208.0eO 9SCO.CC:J 1208.000 9500.000 1208.COO 9700.0801~\,IiJ .............

GR 1208.OCC 9300.000 12C8.CGS 9900.000 1204.000 9970.000 1200.000 1";"'1" nnn 1198.800 1008C.000: ........ I V •• \.0' w

GR 1200.000 10130.000 120LOOO 10190.000 120~.COO 18300.0OC 12~4.C:O 1C4CO.CCC 1204.000 10500.000
GR 1204.000 1C5GC.OCC 1208.000 ;DS1~.CCO 1208.000 ~ag2D.OCC 1220.020 l1CCG. ~'~D .COO ann• v-

X1 29.221 21. COO 9150.000 11220.000 9SO.000 970.000 1020.COO n,,"l .CCO .000.1J\J'oJ

GR 1224.CCO 9150.000 1220.000 9210.COO 1209.000 9238.C~G 1208.000 9400.COO 1203.0CO 9500.000
GR 120S.aCO 9600.000 1208.000 9700.000 1208.000 9800.000 12C4.000 9920.000 1201.000 10000.000
~". '204.000 10080.COO 1208.oOC 10200.000 1212.090 1C22D.C~C 1212.000 1C4DD. C~.] 1212.000 10570.000.;"

GR 1ry1' nnn 10700.000 1212.0CO 10300.0eO 1212.COO 1oseO. OCO 1212.000 11CCO.CCO 1215.000 11150.000I ~ I"". 't#'wy

GR 122COCO 11220.COO .000 .000 .COO t'."!" .cac .~:a .ODC .000•..I'o1,J

T~IS RUN EXECUTED 01/01/80 01:12:25

11.K/71 lA/&' CAf}Dlft~,{)? f/Ecg
WrIff j!XfllA: C 12o:~-s ~CIIC'/t/7 A-DD~

1(.) "f'£/!,IA (j/()"El--r;vc ./HDDfL
~ODIFICAiIC~ - 50,51,52.53,54,55,55

HEC2 RELEASE DATED NCV 76 UPDATEJ ~AY

ERROR COqR - 01,02,03,04.05,08

!2~-PC-XT VERS!C~

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



D:/Ci/S0 01:12;D2 /

.000

.a~a

9420.0GO

~nn
.Vl/lJ

.cea

9220.000
9930.000

10400.000
10900.000

.oeo

9902.970
10505.940
11361.330
12228.720

.000

.000
10029.450
10758.920
11801.OCO
12843.080

.000

.000
9199.780
9875.500

10322.970
10798.900

.ooe
9179.550
9821. 190

10245.930
10597.790

.000

.000
9159.340
9766.790

10158.900
10595.530

.000

10020.000
11550.080

.000

acaa

.oco

.oeo

.COD

1204.088

1211.570
1215.570
1215.570

.000

1219.400
1219.400
1219.400

120~. 100
1219.100
1219.100
1219.100

.COO

.ooc
1203.670

1203.350
1211.350
1215.350
1215.350

n~n
.'<J"",v

.000
1204.400

.000
1204.000
1212.000
1215.000
1215.000

1203.020
1211.020
1215.020
1215.020

.000

1208.000
1215.000

aceD

gccc.ca~

.oeo

9270.000
9900.000

10800.8:0
11S8CaCOO

9703.710
10155.550
10507.420
11 ~~., .oi,n
, ........... .., oJ J

8990.3?0
9751.250

10227.780
10703.710
11731.7: 0

11C8~.CC2

.SC8

.000
9730. ESO

10281.S£0
11195.050
1205S.t40

.008

9800.COO
10300.000

10487.970
11592.580
12534.650

S971 .1 '! G
9655.550

!CC83.350
10511.130
1!435.140

400.000

255.080

255.000

40D.OO~

1')/'\" ~n('\
jl;..'..I .... Io .....

121! .350

13CO.ODO
12C4.G2G

1203.47C

1212.cac

1219.400
.000

121:.000

1209.400
1215.400

1216.000

1219.400

1209.100
1215.100
121 g. 100
1219.100

.000

1215.000
1228.000

1211.570
1215.518
1215.570
1227.570

255.000
1203.800

12Q3.150

1215.350
1215.350
1227.350

255.000
1202.220
1211.020
1215.020
1215.020
1227.02C

9650.000

255.000
-;9UO. cao

9190.000

255.000
8895.190
9509.0eo

111'jr",n n(ln
v""'''' . v"'v

18132a600

geco.OOo
1050e.000

.000

255.000
3;£5.550
S527.230
9997.790

10425.570
11358.140

10700.000
11790.000

10508.520
11545.050

295.000
9575.150

10300.400
11334. 170
12425.250

.COO

255.000
PS90.37~

9553.150
10055.190
10517.050
11502.090

295.000
9510.100

10125.930
11022.780
1183t.1i0

.000

.Gsa

230.CGO

1C3a.c~o

12C4.QCO

230.800
1203.300
1212.000
1216.000
1215.000
1216.000

230.000
1202.820
1211.020
1215.020
1215.020
1215.020

382.580
1211.100
1211.100
1219.100
1219.100

.oeo

12GB.000
1215.000

1211.350
1215.350
1215.352
1215.350

23Q.oca
1203.470
1211.670
1215.670
1215.670
1215.570

382.500
1211.400
1211.tCO
1219.400
1219.400

.000

.coo

t'1730.~CQ

S150.cca

11435.140

9570.000
10100.000

11583.430
8227.110
9477.780
9974.820

10426.ESO
11149.540

11731,710
3328.550
9513.890

10037.410
10513.340
11274.820

8825.570
9441.678
9912.230

10340.020
11024.470

11880.COO
8330.000
9550.000

10100.000
10600.000
11400.000

13405.810
9512.530

10258.720
11175.750
12217.330
13405.310

12693.870
9558.420

10092.480
10850.500
11711.890
12593.870

.0:0

l231.~CC

1215.000

12C4.QCa
1212.000
1215.000
1216.000
1216.000

eeoc.ooo
1203.020
1211.020
1215.020
1215.020
1215.020

8800.000
1203.350
1211.358
1215.350
1215.350
1215.350

1287.100
1219.100
1219.100
1231.100

8800.000

8800.000
1203.570
1211.570
1215.57C
1215.570
1215.670

9300.000
1219.100

9300.000
1219.tOO
1207.400
1219.~00

1219.400

9100.0CO
1208.080
1204.CC·~

24.000
3800.COO
9270.000

lOOOO.COO

~t nnnI.., .... ;J'<J

10588.000

15.000

24.000
8800.DOO
9202.120
9825.620

10254.450
1S5:32.2~O

9100.000
9540.000

10020.000
11730.000

24.000
8S00.000
9247.370
9942.230

10418.150
10894.030

8800.000
9224.740
9894.450

10335.310
10188.150

11000.000

22.000
9300.000

10237. 870
10967.330
12009.420
13259.910

22.000
9300.000

10075.250
10578.220
11539.610
12573.280

29.751

29.827

29.575

1215.700

29.170
1230.000
1202.5~C

1212.000

29.523
122 7 .C20
1207.200
1215.000
1215.000
12i5.QCQ

29.573
1227.300
1207.200
1215.300
1215.30C
1215.300

1228.000
1208.GOa
1216.SCO
1216.000
~216.aCa

29.523
1227. 700
1207.700
1215.7JG
1215.700

1204.100
12 19.100
1219.1CO
1219.100

1225.100

1204.400
1219.400
1219.4DO
1219.4CO

:22~aCOO

GR

GR

GR

GR

X1

GR
GR

X'
GR
GR

GR
GR
GR

x~

GR
G,~

SR
SR
GR

GR
SR

X:
GR
GR

Xl
GR
GR
GR
G,R
GR

Xl
GR
GR
GR
G,R

GR

SR
GR
GR

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



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

Xl 29.903 22.0eo 9~nn n,'n 11981.930oJV"'~IJ.J.J

GR 1225.700 o.,,,n (\"rt 1219.780 9504.210.,;"' ..... 'oJ\I\I

3R ;20~.700 9912.620 1207.700 9926.240
GR 1219.70~ 10389.110 1219.700 10525.250
GR 1219.108 11059.810 1219.700 11205.9~0

G::\ 1219.700 11886.640 1231.780 11981.930

Xl 29.931 18.000 9300.000 11911.430
GR 1225.ECO 9300.000 1220.750 9566.470
GR 1205.000 10099.420 1208.750 1Co! 17 . 180

GR 1220.200 10721.190 1220.750 10998.830
1:0 ,..,.,n Qnn 11509.430 122C.750 11787.030v" 'f",~"'.l.J..,\J

X1 30.19' 19.000 9380.ac~ 12089.070
G,~ :228.0aa 9300.000 1222.000 9556.470
GR 1207.000 10099.420 1210.000 10117.180
G~ 1222.000 10721.190 1222.COO 10893.830
GR 1222.COO 11609.430 1222.800 11787.080

Xl 30.458 is.CGO 9300.000 10200.000
GR 1239.000 9300.000 1220.000 9420.000
GR 1209.020 9850.000 1216.000 10000.000
GR 1220.880 10400.000 1220.000 10550.000
EJ n~n .000 .cao .O:JO

.~>J'"

3£2.500 295.000
1211.700 9545.030
1211.780 59S3.00
12'9.700 10651.390
1219.700 113~2.080

.008 .030

3?2.500 295.0CO
1212.750 9619.770
1212.750 10152.710
1220.750 1'075.480
1232.75C 1191U3C

1125.0CO 1175.000
1214.000 9619.770
1214.000 :0152.71Q
1222.000 1107S.~80

1222.000 11954.720

1285.000 1035.000
1215.000 9540.000
1220.000 10060.000
1224.000 10640.000

.C:JC .000

4CC.C~·S ~:'i'".1.1.1J

1209.700 9540.350
1215.700 1C07S.5SC
1219.700 10797.530
1219.700 lH1S.220

nnn .~82• \I ',,/l,)

4CC.00:J .ee'o
1210.750 9744.12)
1216.750 10312.600
1220.750 11254.130

.OCD non
."" .. 1.1

1125.000 .0:0
:212.COC 9744.120
1218.COO 1C312.SQS
1222.000 11254. ~3~
1234.000 12089.070

1375.00Q .OCQ
1216.000 9560.000
1220.000 10200.000
1228.000 10740.000

.CCO .oeo

nrn .oeo...... ~'W

120C700 9776.490
1219.700 10252.970
1219.700 10933.570
1219.700 11614.350

.000 .000

.COO .OCO
1205.000 9921.770
1220.750 105{3.540
1220.750 11431.780

.000 .000

.000 .080
1207.000 9921.770
1222.000 10543.540
1222.000 1H31.7eC

.000 .GOa

.000 .cee
1209.000 9750.000
1220.000 103CC.CGC
1232.000 10800.00Q

.COO .000



I SECNO SEPTH O;SEL CWiS WSELK ~G HV ~L CLOSS 8,~,~K ELEV
') QLOB QCH QROB ,~LOB ACH ARCB VOL HiA LEFT/RIG~T

I TT\H: VLCB VCH VROB XNL XNCH XNR iHN EL~IN SSTA
• .1. .. _

SLODE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TO~~!O E~Dsr

I "'PROF :

ceyv= .,"n CEHV= ~nn

I
.... "'\oJ • "''oJ","'

*SEC~':O 28.831
28.83 7.42 1205.02 .00 1217.31 1206.40 .28 .00 .CO ,~ryn r

,-,-Y.'J

2CCOO. o. 23000. Q. O. ~n~n O. o. O. 1220. n
"'V~"" . c·

.~O rn 'l.9S .00 .025 .025 .025 .oca 1198.50 8909.2

I
• ',.1.1

.001994 O. O. O. 0 0 7 .00 1555. 01 10475.2

I FLOW DISTRIBUTION FOR SEC1~O= 28.83 CWSEL-= 1205.02

S7~= 8909. 10940.

I
D!:R Q= 100.0

AREA= 4020.0
VEL= 5.0

I
"SECNG 29.017

29.02 9.49 1203.29 .00 .CO 1208.69 .40 2.28 n, 1225.00.\,0 1

2GOOO. O. 20000. O. O. 395 i. O. 93. 39. 1220.00

.05 .00 5.05 rn .C25 .025 .C25 .ceo 1198.80 9133.23. ,J',

I .002524 1000. 1020. 1020. ~ 0 .00 1788.71 10921.94

I
FLO;~ DISTRIBUTION FOR SECNO= 29.02 C'tlSEL= 1208.29

STA,= 9133. 11000.

I
PER 0= 1CO. a

AREA= 3950.9
VEL,: 5.1

I *SEC~O 29.221
29.22 9.27 121~.27 .00 . 00 1210.75 .47 2.02 .04 122L CO

20sao. o. 20000. n O. 3521. O. 182. 72. 1224.00
v.

"1 rr 5.52 .co .025 .025 .025 .000 1201. DC 9225.21

I
.1, .vv

.001595 950. 1020. 970. 2 0 n .00 1019.25 10245.45v

I
... , f"l'! DISTRIBUTION FOR SEeNe= 29.22 CWSEL~ 1210.21
r~"ti

STA= 9225. 11220.

I
PER 0= 100.0

AREA: 3620.9
VEL= 5.5

I
I
I
I



I c. C' ,..~\ ('l DEPTH C\':5EL CR l\'!S W3ELK ~~ HV EL GLOSS BANK ELEV"'1 ..

.... :..'-'1\·.... --
" GI.OS QSH GRaS ALOS ACH ARCB '''''''1 TWA LEFi/RIGYT
"

Iv,-

TE/E VL88 VCH VROS XNL XNCH X~!~ i\TN EU~IN 3ST.A

I SLODE XLOBL XLCH XL08R ITR I.~L IDC ICC~T CORAR TOP';~ID :NDST

I
1'SEc~a 29.00

29.47 9.02 1211.52 nn .ce 12 11.74 .22 .92 .08 123).00
.~\J

~"f'''''('\ n 28000. o. O. 5299. O. 315. 1n1 1224:0D
"...,·01 ....... v.

.loll •

.20 .aa 3.77 .CO O'~ f'''~ .025 nnn 1202.50 9142.00. "" ...... "' ... .", ..... v

I .OC~297 1030. 1,nn 970. 3 0 0 .00 930.84 10072.82
1 <.IV"" ..

-

I
~LOtl DISTRIBUTION FOR SEC~iO= 29.47 CWSEL= 1211.52

STA= 9142. 11730,
DC" n- 100.0. -~ v-

I AREA= 5298.9
VEL= 3.8

I *SECNO 29.523
29.52 e.7B 1211.60 .CO .CC 1211.ge '0 . 15 .08 1227.00• .,J:,J

zeOOD. O. 20000. O. O. Inln O. '1' 107. 1227.0~.,. .... .,. ...' . oJ""""

I
. 22 .CO L95 .CO .025 .025 .025 .OCC 1202.82 ~915.48

.OC1025 230. 255. 255. 2 0 n .00 959.07 9775.55
"

I ~LC~~ DISTRI3!JTIO~ FOR SECNC= 29.52 CWSEL= 121UO

5T,A= 8816. 11435.

I
PER G= 100. a

AREA= 4040.0
VEL: ~ n

~."

I ;l<SECNO 29.573
29.57 8.75 1211.91 nn nn 1212.25 .34 .25 n1 1227. 30

.'... \J • '.I 'J
.IJ:

20000. O. 2CCDC. o. O. 4248. n 369. 113. 1227.35" .

I
.23 .CO ~.71 .CO .025 .025 .025 ,,"!" 1203. 15 S817 .~2• 1./'" ~

,000932 230. 255. 255. 2 0 0 .00 1012.71 9830.13

I FLOW DISTRIBUTION FOR SWJQ= 29.57 CWSEL= 1211. 91

STA.= 8817. 1HQ'
: 1 ... ""oJ.

I
PER Q= !OO.~

AREA= 4247.5
VEL= C7

I
I
I
I
I "''' /"" ,,., .... ." " ~ ."

"\,,..,.



I SEC~O DEPTH CWSEL CRIWS !~SEL~ EG HV 1-1 OLOSS 8.a,~\K ELEV

Q QLOB QCH OROB ALGS ACH ARCB \/('\1 TWA LEFT/RIGHTJ ''oJ'..

TI~E VLC8 VCH VROS XNL XNCH Y.~:R WTN ELMIN SST.~

I C::'(\OC XLOBL XLCH XL82R ITRIAL IDC ICC~T CCQAR ' TCP~~ID ENDST
v ... ·J, _

I
"'SECNO 29.523

29.62 '3.71 1212.18 e1\ nn 1212.50 .32 1,' . CO! :227.7C
• v 'oJ .~"

."~

2"nn1\ n 200CO. n O. 4410. O. 3S5. 119. 1227.57
...'v" .... ,,, " .

",~ .00 ~.54 .DD .025 .:25 .025 .000 1203.0 8818.45
. "'.~

I .CQCeaO 230. 255. 255. 2 0 0 .00 1065.59 988~.O4

I
FLeW DISTRIB'JTIO~J FOR SECNO= 29.62 CWSEL= 1212.12

STA= 8818. 11732.

I
PER Q= 100.0

AREA= 4!1C,Q

VEL= 4.5

I "'SECN:; 29.676
29.68 8.63 1212.43 .:~

1\1\ 1212.73 .30 .23 .01 1218.CO
.~U

20000. O. 20000. 1\ n 4553. O. L22. 125. 1228.00
c'. " .

I
.27 .CO 4.39 .CO .C25 .C25 .025 .COO 12C3.SC 8819.45

.000843 230. 255. 255. 2 0 0 .00 1118.14 9937.60

I FLO~i CISTRIBUTWI FOR SECNO= 29.58 CWSEL= 1212.43

SU= 8819. 11880.

I
='ER Q= 100.0

AREA= 4552.6
VEL: 4.4

I "SECN2 29.751
29.75 ' 8.61 1212.71 n0 .CO 1213.13 .43 .;~ .C5 1225.10.. ~

.,~~n", o. 20000. O. n 3°~~ n 451, 134. 1231. 1~
~ .......... ....-. o. ..,,; ,~. o •

I
. 29 .De 5.24 .00 .025 .025 .025 .sec 12C4. 10 9562.58

.CC~S32 383. 480. 295. 2 0 0 .8J 713.10 10375.70

I FLO\~ DISTRrBUTIC~J FOR SECNC= 23.75 C:~SEL= 1212.71

- ST.a= 9553. 13405.

I
DER 11- ~OO.O"1-

AREA= 38'5.3
VEL= 5.2

I
I
I
I
I ,..." ,,,. '''''' n' • n ,. r"\.f'l.r' ~



I SECNO DEPTH C\\SEL CRl\~3 \\3ELK EG H\I ~: CLOSS 8M~K ELEV
" I·.

a QLGB 01':.1 GRCB A.LaS ACH ,~RC8 VOL TWA LEFT/RIS~T
,\,t,.

TIME VUII:! VCH VROB X~L X~CH XNR I 'T~' EU~IN 33Tft.
10-\1 ....

"" J I ~

I SLOPE XL08L XLCH XLOBR !TRIAL IDC ICONT CORAR TCP\~I D ENDS-:-

I *SECNO 29.327
29.83 S. S1 1212.01 .CO . CD 1213.53 .52 .~o

1n 1225.40. ,~

2caoo. n 20000. O. O. 3154 . n 4£3. HO. 1231.40
v. v.

.31 .00 5 ,~ nn .025 .025 .025 .000 1204.40 9599.72

I
.~. .vv

rn1n1P 383. 400. 20:; 0 0 C nn 589.47 10m.20
• ,"' \0 ; '" I 'w'

.~ . .,,'

I FLO;~ DIS-:-RI8UTlON FOR SECNO= 29.83 C~SEL-= 1213. Cl

STft,= C~!1" 12594-..1101 .... J •

PER Q= 'nn n

I
;101 .......

AREA= 3154.0
VEL= 5.3

I "'SECNO 29.903
29.90 8.73 1213.13 .00 .CD 1214.39 .95 .59 .1 S 1225.70

2CaQO. o. 20000. O. n 2551. O. 519. 145. 1231.70
v.

.32 rn 7 Q~ .00 .C25 .025 .825 .oca 1204.70 9535.21

I
.vv t ........

.001830 383. 400. 295. 0 .00 00.31 10006.52

I FLOW DISTRIBUTION FOR SECNO= 29.90 CWSEL= 1213.43

STA= 9535. 11982.

I
°ER Q= 100.0

A,REA= 2551.2
VEL= 7.8

I *3ECNC' 29.981
29.98 9.52 1214.52 .00 nn 1215.01 . ~ 9 ~Q .14 1226.80

.vv .'"
2nnrn n 20000. O. a. 3552. O. 547. 150. 1232.75

'Jw"'''';' , .

I
.34 . GO 5.51 .00 .025 .C25 . Q25 .COO 1205.00 9507.93

.000850 383. 400. 295. 2 0 0 .00 515.79 10223.72

I FLOtl DrSTRIBUTI2~J FOR SECNO= 29.98 CWSEL= 1214.52

ST.4= 9608. 11911.

I
:)ER c= 1GO. 0

AREA= 3562.9
VEL= 5.5

I
I
I
I
I ~1/n~ Ion 'l'l.1?n~

06~C 0



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

SECNO O~PTH C~:SEL CRli~S WSELK EG HV HL OLCSS 8A~1K ELEV

Q OLOB QCH OROB ALOS ACH AROS VOL TWA LEFT/RIGHT
TI~E VLC8 VCH VROB X~L X~KH XNR WTN EL~IN SSH,

SLOPE XLC8L XLCH XLOBR ITRIAL IDC ICC:JT CCRAR TOP~ID ENDSi

~SECNO 30. 1g~
30.19 8.59 1215.59 .rye .co 1215.1 9 .59 1.12 .os 1228.CO

200CO. O. 2COOO. O. c. 3240. O. 635. 155 . 1234.00

.39 f":" 6.17 .CO .025 .C25 .C25 .coo 1207.00 9509.21
.""

. 001 :58 1125. 1125. 1175. 2 0 .00 506.88 18216.09

FLO~ DI.3TRI8UTIO:J FOR SECNO= 30.19 C\,SEL= 1215.59

ST~,= 9509. 12089.
PER c= 100.0

,AREA= 3239.7
VEL= 5.2

"'SECNO 30.458

330: HV CHANGED MORE THAN HVINS

30.45 8.67 1217.67 .00 .00 12 i8. 77 1. 10 2.3~ .25 1239.00

20C:O. o. 20000. D. O. 2378. O. 723. 1Sd. 1232.00

.44 .00 8.41 ~" .025 .025 .025 .cec 1209.00 9489.49
.>.1"

.002741 1285. 1315. 1035. 2 0 a .aD 535.77 10025.25

FLOW DISTRIBUTION FOR SECNO= 30.46 CW5EL= 1217.57

5To4= 9489. 10800.
DER n- :00.0..,-

,AREA= 2378.3
\1=' - , 8.4
t=-~-



I
I
I

***~~****************~****************************

~EC2 RELEASE DATED NCV 76 UPDATED MAY 1984
ERROR CO~R - 01,02,03,Od,OS,CS
MODIFICATION - 5C,51,52.53,S~,SS.55

!EM-PC-XT VERSION
**'~'**********************************************

THIS RUN EXECUTED 01/01/80 01:14:48

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

T1

T2
T3

J1 ICHECK INQ NINV lDIR STRT ~ETRIC J.lVINS

C. 3. O. O. .002000 ~~ .0.v"

~2 NPRCF IPLOT PRFVS XSECV XSECH F~J .~LLDC

2.000 .000 -1. 000 pOCO .COO .100 .C00

" WSELv

O. 1217.310

rp'l C:-!NIMI.. .... t,

.cca .oco

.000

ITRACE

15.000

I
I 01/01/80 01:12:03 PAGE 10



SECNO ,,="TI-' CWSEL CR I~\5 v,'SELK EG HV L;' OLOSS SA~K ELEV

I
I-'I..r ., I

Q til tiP QCH GR:J3 nOB ACH ARCB vel. TWA ~EFT/R!GHT"!I..u ....

TI~E V~CB VCH V,\08 XNL X~CH XNR WTN EU~!N SST~

SLOPE XL09L XlCH XlceR !TRIAL I"" ICONT CCRAR TOPWID E'jjSTu"

I
*PROF 2

I CCHV= 1"n CSHV= .50C.,,; ... ..,

*SECNO 28.831
28.83 S.19 1201.39 .CO 1211.31 120S.C3 .E~ nn nn 1220.00.IN • IJ '.I

I 4~CCO. O. 48000. n n 5215. n O. O. 1220.00v. v • ..
. CC nn 6.44 nn .025 n~~ .025 ('I!"''' 1198.58 01,1 ! ~

•• V • >J'tJ ..... "":;) • ",,\,0 ... .......... .., ........

.001982 O. O. o. 0 0 5 .00 1637.93 10t92.35

I FLOW DISTRr8UTIO~ FOR SPN11"1- 2e.83 etiS:L= 1201.39.... ",ItV-

I
SiA= 8854. 10940.

DSR Q= 100.0
AREA= 5214.7

VEL= 5.4

I "SECNO 29.011
29.02 10.77 1209.57 .CO .ao 1210.20 " 1 17 .00 1225.00. _. t:.., I

I
40000. O. 40000. O. O. 6285. O. 145. 41. 1220.00

n! .00 6.35 .co .025 .025 .025 .ceo 1198.80 9059.84.v •

. 002219 1000. 1020. 1020. 2 0 0 .CO ~810.51 10930.45

I FLO;'; DISTRrBUTlO~ FOR SECNO= 29.02 CWSEL= 1209.51

I
STA= 9C60. 11000.

P:,R 1"1- 1CO. 0'{-

AREA= 5285,2
VEL= 5.4

I "SECNO 29.221
29.22 10.57 1211.57 .00 .co 1212.64 .97 2.27 .11 122LOO

I
48880. O. 40000. O. o. 5053. " 279. 15. 1224.00;;.

o~ no 1. 90 .00 n1~ .ns .025 .ceo 1201.00 9223.89... ~ .;"v ."",J

.082170 950. 1020. 910. 1 0 n .CO 1049.47 10273.35"

I ~LCW D;STRreLlTlC~ FOR SECNO= 29.22 C'IISEl= 1211.51

I
STA= 9224. 11220.

P:R Q= 100.0
AREA= 5053.4

VEL= 1.9

I
I
I
I
I

01/01/S0 01:12:03 PAGE 11



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

..... \,_ ... - ~I'" :1·... -. ..
Q QLOB f\r'~ QROB ALGS ",.... u ,ARca \.!01 '\-i,A ~EFT/RIGHT

'-{VII .......... , ,.,.....

Tl~E '1LOB VCr. VROB XNL XNCH XNR WiN elll"! 55Th,~ ... ";.l.i;

SLOPE XLOBl XLCH XLOBR ERIAL IDC ICONT CORAR TOP\,iI 0 ENDST

*SWiO 29.470
29.47 11. 12 1213.52 .CO .CO 12H.09 .47 1. 30 .15 1230.C8

40000. O. 4CCQ8. C. O. 7270. O. ~53. 105. 1224.08

.15 .00 5.50 1"" .C25 n,c; .025 .ceo 1202.50 9137.2~
• 'oJ .... • 'oJ"''''

.000570 1n?n prn 970. 2 0 0 .00 950.32 10083.05
1\J .... V. ~"''''.

.... 1'\,. DISTRI8UTION FOR SEeNO= 29.0 CWSEL-= 1213.52r:_,./N

S:A= 9137. 11730.
PER 0= l nn !)"" ..... u

AREA= 7259.5
VEL-= 5.5

*5ECNO 29.523
29.52 '0.90 1213.72 .CO .00 121C39 .57 .28 .10 1227.00

4ca~o. n 40000. O. O. 6108. O. 504. 111. 1227. 02v.

.'5 .CO 6.55 .CO .025 .025 .025 .oeo 1202.82 8814.21

.G01C8~ 230 . 255. 255. 2 0 0 nn 993.22 9S07.H.vv

"' f\" DISTRIBUTION FOR SWJO= 29.52 C\'iSEL= 1213.72-L.,I,,;!i

ST.b.= 8814 . 11435.
PER Q= 100. a

AREA= 5108.3
VEL= 6.5

"SECNO 29.573
29.57 10.9~ 1214.09 rn .00 1214.58 .59 .27 .02 1227 .30•• v

4rnnn O. 40000. O. n 5499. n 542. 117. 1227.35
.... "''''''o!. v.

. 17 . 00 5.15 on .025 .025 .025 nnn 1203.15 8814.95. " .IJVIJ

.020949 232. 255. 255. 2 n 0 .00 1050.13 9855.09v

FLO'; DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1214 .09

STA= 8815. 11533.
PER Q= 1SC.0

AREA= 5498.7
VEL= 6.2

01/01/80 01:12:03 PAGE 12



I
Q OLOS QCH GRGB ALOa ACH ~.RaB VOL i~~A LEFT/~I:3:H

m~E VLOB VCH VROS XNL XNCH XNR WTN EU'1IN SSTA

S~OPE XLOBL XLCH XLOBR ERIAL IDC ICC~T CCRAR TOPWID E~WST

I "SECNG 29.523
29.52 10.33 1214.40 .CO .co 1214.93 .53 .24 .02 1227.70

I
~cooc. O. ~COQO. O. O. 5819. O. 583. 124- 1227.57

.18 .00 5.37 t"!" .C25 .025 .025 .000 1203.0 8815.81
... w

.000865 230. 265. ~"" 0."" 2 0 .00 1104.93 9920.74
'-"""'.

I FLC~~ OISTRI3UTIO~ FOR SECNO= 29.52 CWSEL= 1214 .40

I
STA= 8816. 11732.

DER ,,- 100.0,,-
AREft.= 5819.0

VEL= 5.9

I "StCNO 29.576
29.58 10.88 1214.58 .00 .CO 1215.17 .49 .22 .01 1223.00

Af'~n" o. 40000. O. O. 7107. O. 625 . 131. 1228.00
...................

I .19 nn 5.53 .00 .025 .025 11?, .cao 1203.80 8315.55
.~\,i

."'l.o'"

.000804 230. 265. 255. 0 0 .00 1160.18 9976.83

I t:LOtJ DISTRIBUTION FGR SECNO= 29.68 CWSEL= 1214.68

STA= 8817 . 11880.

I PER Q= lCO.O
AREA= 7105.8

VEL= 5.6

I "'SEeNO 29.751
29.75 1o. ee 1214.90 nn .CO 1215.72 .~2 .39 .15 1225.10

• oJ'"

40000. o. 40000. O. 11 55H. O. 583. 140. 1231.10

I
v.

.21 .CO 7. 25 .GO .025 .025 .025 .000 1284.10 9545.43

.~812CC 333 . 400. 295. 2 0 .CO 833.28 10478.71

I F~O'.~ DISTRI8UT!C~ FOR SECNO= 29.75 CWSEi.= 1214.S0

I
ST,A= £545. 13406.

PER Q= 100.0
AREA= 5513.8

V:L= 7.3

I
I
I
I
I

01/01/80 01:12:03
PAGE 13
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I
TI~E VLCe VCH VROP X~lL Xi~~~ "r, ;,'\ =: ~" 3SiA\ H\ ~l-; .... 11

SLOPE XLC8L XLCH XL08R !TRIAL IDC ICC~iT GORAR TCO\~I D ENDST

I "'SWiG 29.827
29.e3 10.90 12~5.30 0' nn 1215.45 1. 15 .5 i .17 ~225.40. " .""

~('\~('!"l G• 40000. o. O. 4622. O. 730. 147. 1231.40
"' ..... "' .........

I . 22 .OC 8.65 1"'0 r?- .025 .025 r00 1204.40 9584.94
.>Ju .uuJ .... ,,;\J

.001592 383. 400. 295. a n .00 592.98 10277. 920

I FLC~ DISTRI8UTIO~ FCR SEC~JC= 29.33 (", '~"'I 1215.30'ur'l.:l:: ..~

5T,A.= 9585. 12594.

I
DE~ n- ~OO.O,,-

ARE.A.= 4621. 7
VEL= 8.7

I *SECNO 29,903

-
33Q~ HV CHANGED ~ORE TH,aN HVUJS

I 29.90 11. 12 1215.82 .CC .CO 12~7.55 1.75 .81 .29 1225.70

4CCQO. C. ~ccoo. O. n 3773. n 758. 153. 1231.70
o. o.

.23 .00 10.50 0n .025 .025 .025 .000 1204.70 9524.04

I
.>J"

.002488 ~O, 40
' 295. n 0 n .00 557. 01 10C81.05

"'wi";. "' . v 0

I ~LO~~ DISTRIBUTION FOR SECNO= 29.90 CWSEL= 1215.82

STA= 9524. 11982.

I
PER Q= lnr n

''.JIJ.IJ

AREA= 3773.2
VEL= 10.5

I "'SECNO 29.9Bl

3301 HV CHANGED MORE THAN HVINS

I 29.98 12.59 1217.69 .CO .00 1218.44 .75 .58 .30 1226.80

",,1"1:"''' O. 4nnnn O. O. 5754. O. 812. 159. 1232.75
"tOJ .... ·,J\J. v v.,; 'w' •

. 25 .00 5.95 .00 .025 .025 .025 .COO 1"':i~ "(1 9585.84,(.I.I'J.vv

I .:G0955 383. 408. 295. 3 0 .00 780.14 10355.98

I FLO;~ DISTRI8UTIO~ FOR SEeNe: 29.98 C\~SEL= 1217.59

ST.~= 9587. 1191"

I
?ER Q= 1CJ.O

AREA= 5753.7
VEL= 7.0

I
I
I

01/01/80 01: 12 :03
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TI~E '1LOB VI'~ VROS XNL XNCH XNR \';TN EV'I~ SSH,,,'

SLOPE XL08l XlCH XlOBR ITRIAl IDC ICC~~T CCRAR TOPWID E'WST

*SECNO 30.1 gt
30.19 11. 82 1218.82 f10 .00 1219.65 O~ 1. 17 .04 1228.00.. " • O •

An"n~ o. 40000. O. O. 5449. O. Q5? 179. 1234.ca
lofl,/ .. "" .....

. 29 .00 7.34 .00 .C25 .025 .025 .OCO 1207.CO 9587.59

.001128 1125. 1125. 1175. 0 0 .00 772.01 10359.59

FLO'; DISTRI8~TIO~ FOR SWiG= 30.19 GWSEl.= 1218.82

STA= 9538. 12089,
PER 0= 1CO. 0

ARE.A= 5449.2
VEl= 7.3

*SECNO 30.458
30.45 12.02 1221.02 .oc •CO 1222.05 1. 03 2.30 .10 1239.00

40000. O. 40000. O. O. 4914. O. 1120. 2no 1232.00...
.34 .00 8.11 .CO .C25 .025 .025 .COO 1209.00 9;13.52

.002736 1235. 1375. 1035. 2 0 0 .00 1159.55 18573.08

FlC'.~ 01STRI8UTIO~J FOR SECNO= 30.45 CWSE!_= 1221.02

ST.A= 9414. 10800.
PER ,,- lCO.O>..{-

ARE,A= 4914.4
VEl.= 8.1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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l';.nc RUN EXECUTED 01/0i/EO 01: 15: 15

I
lll.lo',J

***'*'*'*"""*'*****""****'*'*"'**'*'*'****"
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.0~,05.C6

I MCD!FICft,TlC~ - 50.51,52,53,54,55.55
IE~-PC-XT VERSION

*************"*'*'*******'****'***'**'***'****'*'

I T1
T2

I T3

.11 ICHECK INQ NINV !DIR STRT METRIC HVINS 0 ',~3EL FO

I C. 4. O. O. .002000 .00 .c O. 1217.310 .000

I~ ~JPROF IPLCT DRFVS XSECV XSECH FN ALLce I8N rU~PM !TRACE
'J"

'''tl;.!''

I 3.000 .COO -1.000 .000 .000 .000 .OCO .000 nnn 15.COO...... 1,; ....

I
I
I
I
I
I
I
I
I
I
I
I
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TI~E '1LOB VCH VR08 X~L
X,··,~ X~\r~ t;'~ :\ EL~,t : :\. ss"r ~,

I
'.1\"'"

SLOPE XLOEL XLCH XLOBR !TRIAL 10:: ICCNT CORA.R TCPWID ENDST

I "'PRO~ ~

"

CCHV= .300 CEHV= .500

I
"'SECNO 28.93'

28.93 9.85 1203.~5 .co 1217 .31 1209.33 .28 .00 .30 ;220.00

~Mnn O. 60000. O. ~ . 7982. O. o. O. 1220.00
.... IJ ...· ... '...

.os .00 7.52 .co .025 .025 .C25 .oeo 1138.60 8229.25

I .OC19S9 o. o. c. 0 C 6 nn 1675.41 10505.55.""

I
~LCW DISTRIBUTION FOR SECNO= 23.83 CWSEL= 1208.45

STA= 8829. 10940.

I
PER Q= 100.0
~.~EA= 7981.5

VEL= 7.5

I "'SEeNO 29.017
29.02 11. 8~ 1210.54 .00 .00 1211.44 .81 2.09 .02 1226.00

60000. o. 5DCeO. O. n 8m. o. 191. 42. 1220.00
0,1.

nl .00 7. 21 .ca .C25 .025 .C25 .000 1198.80 3998.32

I
.. ~

.C0211 0 10CO . 1020. 1020. 2 0 0 .co 1939.27 10937.59

I
~: (,,\t. DISTRIBUTIO~J FOR SECNO= 29.02 CWSEL-= 1210.64
, '-Vl~

STA= 8998. 110CO.

I
PER Q-= 100.0

AREA= 8324.4
VEL= 7.2

I *SECNO 29.221
29.22 12.06 1213.05 nn nn 1214.10 1. 05 2.54 .12 1224.00

..... 'J .""

5~8CQ. O. 500CO. o. n 7312. o. 374. 85. 1224.00
" .

I
.07 .00 8.21 O~ .025 .C25 .025 .000 120 LCO 9221.57. ,.

rnryop 9S0. 1020. 970. 2 0 0 .00 1818.04 11039.51
..... v"" ............

I F~CtJ DISTRI~UTIC~ FOR SECNO= 29.22 CWSEL= 1213.05

STA= 9222. 11220.

I PER Q-= 100.0
AREA= 7311.8

VEL.= 8.2

I
I
I
I

01/01/80 01:12:03
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~I"'C VLOB VCH VRG: XNL XNCH X~\R ','''''1 ELi"l ~\ SSiA

I
I"" ...

\", ! 1\

SLCPE XLOBL XLCH XLOBR ITRIAL IDC IWiT CSRAR TCPWID ENDST

I *SECNO 29.410
29.47 12.53 1215.13 .DC .00 1215.81 .74 1. 51 .09 1230.00

5CCGC. O. 60000. o. O. 8717. O. 513. 128. P?I rn,- ... "t. v,,'

I . 13 .00 5.88 .00 .825 .025 .C25 .coo 1202.50 9133.80

.a007i2 1830. 1380. 910. 2 0 0 .00 961.83 10095.53

I FLOW DISTRIBUTION FOR SECNO= 29.41 CWSEL= 1215.13

s;.~= 9134- 11130.

I PER 1'1- 1~0.O"'-
AREA= 8117.5

VEL= 5.9

I :i:SECNO 29.523
29.52 12.53 1215.45 .00 .CO 1216.22 .77 .33 n? 1221.00.101'<100

E0800. O. 50000. O. O. 9510. O. 656. 132. 1221. 02

I
1 ~ .CO 7.25 .00 .C25 .025 .025 .ooe 1202.82 8812.37

• i'+

.0~2826 230. 255. 255. 3 0 n .00 2548.52 11350.89
"

_.

I ~LOi~ DISTRIsun O~~ FOR SECNO= 29.52 CWSEL= 1215.45

SU= 8e12. 11435.

I PEi 1'1- 1co. av-

AREA= 8510.3
VEL= 7.1

I "'SECNO 29.573
29.57 13.13 1215.33 .co .co 1216.83 .51 .53 .C9 1227.30

I
60000. O. 6C~OO. O. O. 10508. O. 123- 154- 1227. 35

.15 . CO 5.71 nn .025 .025 .025 .000 1203.15 8812.41

.OO~:Og 230. 255. 255. 2 0 .co 2595.35 11508.7i

I FLCtl DISTRIBUTION FOR SECNO= 29.57 OiSEL= 1216.33

I
ST~.= 8812. 11583.

PER Q:: 100.0
~.R:A= 10507.8

VCI - 5.1'I.o\--

I
I
I
I
I

01/01/80 01:12:03
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mE VLOB VCH VROB XNL XNCH XNR ""TN E' "':>1 SSTA

I
,,-,.Jl'

SLOPE XLC8L XLCH XL08R ITRIAL ICC ICO~T CORAR TOPWID ENDST

I *SECNO 29.623
29.52 13.32 1216.79 on .00 1217.22 .43 .35 ory 1227.10• v . "

50000. O. 60CCO. O. n 11392. O. 190. 111. 1227.51v.

I
.16 .co 5.27 .00 .025 .025 .025 .ccc 1203.47 8812.97

.001235 230 . 265. ~"I; 2 0 0 .00 2841. 05 1155~.O2" ..

I FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1216.19

ST.A= 8813. 11132.

I
PE~ Q= 100.0

AREA= 11392.3
VEL= " ?0 .•

I *SECNO 29.576
29.68 13.35 1217. 15 .co .00 1211.5'~ .38 ?' .01 1228.08",I

I;rnnn n 50000. O. O. 12103 . O. 852. 189. i22B.00.... v ........ \,i. v.

l' .00 4.96 .00 .025 .025 .025 .000 1203.80 8213.55

I
.. "

.C01078 ry,n 265. 255. 2 0 0 .00 2985.11 11198.57
~"' ...' .

I FLOW DISTRIEJTION FeR SECNO= 29.68 C\~SEL= 1217.16

SH.= 8814. 11830.

I
PER Q= 100.0

AREA= 12102.9
VEL= 5,0

I *SECNO 29.151

3,n 1 HV CHANGED MORE THAN HVINSvv,

I 29.75 13.22 1211.32 nn or. 1218.25 .93 .44 .28 1225.10• vv ..
60eOO. O. 60000. O. n 7141. O. 953. 207. 1231.10v •

. 19 .00 7. 75 .00 .025 .025 .025 .ooe 1204.10 9526.53

I .00 1129 383. 400. 295. 2 0 0 .00 1011.94 10638.47

I FLOW DISTRI8UTION FOR SECNO= 29.15 C\\SEL= 1217.32

STA= 9527. 13406.

I
PER Q= 100.0

ARE.A= 7741.2
VEL= 7.8

I
I

-

I
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n~E VLOB VCH VMO X~~L XN~~ X\~; ~T~, EJI,lN SST,t.,

I
1\ ...';.;

~!nDt: XLCBl XLCH XLC8R ITRIAL IDC ICO~JT CORM TOPWI D ENCST
....... v. '-

I *SECNO 29.827
23.33 13.25 1217.65 .00 .SO 1219.00 1.36 .54 .21 1225.40

60008. O. 50000. O. O. 5422. O. 1018. 216. 1231.40

I
.20 .00 9.34 .00 .025 .025 .025 .COO 1204.40 9559.73

.001639 383. 400. 295. 2 0 0 .00 838.18 10407.91

I ~LQW DISTRIBUTIC~ FOR SECNO: 29.83 CHSEl: 1217.65

STA: 9570. 12594.

I
DER 0: 100.0
ARE.~= 5421.8

I''''! S.3~tl..=

I "SECNO 29.9J3

"~1 HV CHA~GED ~CRE THAN HVINSw -oJ ~ ,

I 29.90 13.38 1218.08 .00 .00 1220.1 9 2.10 on .37 1225.70.,,"
~~nn~ O. 50000. o. O. 5152. O. 1071. 223. 1231.70
... ............ \,1.

.21 .co 11. 62 .co roc; .025 .025 .000 1201.10 9512.~8

I
.""t..w

. 0025 14 383. 400 . 295. 0 .00 553.85 10181.33

I FleW DISTR!8UTIO~ FOR SWW: 29.90 C\~SEl= 1218.08

STA= 9512. 11982.

I
PER Q: 100.0

AREA= 5162.4
VEL= 11.5

I ~SEC~C 29.981

3301 HV CHA~GED ~ORE THAN HVINS

I 29.98 15.24 1220.24 .co .00 1221.12 .89 .58 .35 1225.80
60000. O. 6COOO. O. C. 1945. O. 1131. 230. 1232.15

.23 .aa 1. 55 .00 .025 .025 .025 .c~c 1205.00 9559.90

I .000944 383 . Inn 295. 3 0 a .00 943.94 10513.83"t .........

I
FlCW DISTRIBUTION FCR SEeNO= 29.98 CWSEL= 1220.24

ST,A= 9570. 11911.
PE~ Q= 100.0

I AR:A= 7946.3
VEL= 7.6

I
I
I

01/01/80 01:12:03 PAGE 20
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I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TIM~ VL08 VCH VR02 XtlL Xt\CH X~\R
' ',~I l:! u"" 55Tft.,~: 1\ '- ..... 111,

SLOPE XLOBL XLCH XL08R ITRIAL IDC IWIi CCRAR TCPWIO E~WST

:i:SECNO 30.194
30 ~ 19 15. C4 1222.04 nn .00 1222.85 .80 1.70 .02 1228.00

."V

~~~~0 O. 60000. O. o. 8336. O• 1341. 273. 1234.00
...'\............

.27 nn 7. 20 .00 .025 .025 .025 .000 1207.00 9554.59
• '''v

.002791 1125. 1125. 1175. 2 0 .00 2400.57 11965. 16

FloO,) DISTR:2UTIO~ FOR SECNO= 30.19 CWSEL= 1222.04

STA= 9565. 12099.
PER Q= 1CO. 0
AR~A= 9335.5

VEL= 7.2

"SECNO 30.459
30.45 15.27 1224.27 "~ .ca 1224.98 .72 2.11 .03 1239.00

.'"
saooe. n 60COO. O. O. 8823. O. 1612. 331. 1232.08

v.

?? nn 5.8C . Cl: .025 .C25 .025 .OO~ 1209.00 9393.05
• "oJ .\lv

.OC0971 1285. 1375. 1035. 2 0 0 .00 1253.50 10545.65

FLQt; D:STR:BUTION FOR SWW= 30.45 CWSEL= 1224.27

SH= 9393. 10800.
DER Q= 100.0
.~RE.~.= £823.2

VEL= 5.8

01/0 1/80 01:12:03
PAGE 21



I **********~***************************************
UC'f',) RELEASE DATED NOV 75 UPDATED ~AY 1984
<1 .. \,,1(.

ERROR CORR - 01,02,03,04,05,06

I
\'ODIFICATIO~I - 50,51,52,53,54,55,55
IB~-PC-XT VERSION

*.,**tt.*•••**.*************·**********·*****"***

I Tl
T2

I
T3

J 1 ICHECi< INQ NINV laIR STRT METRIC t!VI~JS
p 'tJSEl FQ'<

I o. 5. ~ O. .002000 .ao .c n 1217.310 .000v.

J2 NPRCF IPLOT PRFVS XSECV XSECH FN ALLoe IBW CHNIM !TRACE

I 4.000 .000 -1.000 nnn .ceo t'H'H'l nnn .:00 .000 15.000...........' .vV'" ."" .......

I
I

-~

I
I
I
I
I
I
I
I
I
I 01/01/80 01:12:03

PAGE 22
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, ..',,: , _........ \ ,~t, ,;\ .. .:

I SLOPE XLOBL XLCH XLCBR ITRIAL IDC !CO~tT CCRAR TOP\~I D :NCST

I
"'PROF t

CCrN= .300 CEHV= .500
"'SECNO 28.831

I 28.83 10.79 1209.39 .00 1217.31 1210.47 1. 09 .co .00 1220.00
80000. O. 80000. O. O. 9552. n O. O. 1220.00v •

nn .00 3.38 .00 .025 .025 .025 .000 1198.60 8827.59.'...I.J

I .OO~973 O• o. o. 0 0 5 .co 15S9.62 10517.31

FLOW DISTRIBJTIO~ FOR SECNO= 28.83 Ci'iSEL= 1209.39

I STA= 2323. 10940.
PER 0= 100. a

I ~REA= 9551.8
VEL= 8.4

"'SECNO 29.017

I 29.02 12.78 1211.58 .00 .00 1212.54 .95 2.02 .04 1226.00

80008. o. 80000. O. n 10180. O. 231. O. 1220.00..
.04 .00 7.85 nn .025 .025 .C25 .000 1198.80 8944.14.vv

I
.001998 1000. 1020. 1020. 2 a c .00 1999.73 10943.87

FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1211.58

I STA= 8944- 11000.
PER Q= 100.0

I
ARE,A= 10180.2
'/~' - 7.9, ~,I,.. -

*SECNO 29.221

I 29.22 12.85 1213.85 .eo .CO 1215.15 1.29 2.45 .15 1224. 00
800eO. O. gnnnn O. O. 8791. O. ~~, 88, 1224.00,,",'''''''''''. ..D.' •

. 07 .00 9.10 . O~ .025 .025 .025 .000 1201.00 9220.23

I .002927 c:;n 1020. 970. 2 0 nn 1849.64 11059.85
", .. 'oJ. • .. v

I
'LCW DISTRI8UTIC~ FOR SECNO= 29.22 CWSEL= 1213.85

STA.= 9220. 11220.
PER Q= 100.0

I .~REA= 8791. 3
VEL= 9.1

I
I
I

-

I 01/01/80 01:12:03 PAGE 23
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I
SLOPE XLGBL XLCH XL08R ITRIAL pv' ICO~T C8RAR TOPWID E~lDST'N

"'5ECNO 29.410

I 3301 HV CHANGED MORE THAN HVINS

I 29.47 14.11 1211.21 .CO .00 1217 .84 .52 2.49 .20 1238.00
80000. O. 80000. n O. 12515. n 113. 154. 1224.00

~ . ~ .
.12 •DC 6.34 .00 .025 .025 .025 .000 1202.50 9129.08

.001346 1030. 1300. C7n 2 0 0 .00 2541.41 11610.55

I
... IV.

FLOW DISTRI8UTIO~ FOR SEeNO: 29.47 CWSEL: 1211. 21

I su= 9129. 11130.
PER G= 100.0

I
AREA= 12516.4

VEL= ,
~ • ..J

*SECNO 29.523

I 29.52 14. 86 1211.68 1"\" .00 121 e. 17 .49 .29 nf, 1227.00
.\,ji./ .~~

SOOOO. o. socoo. o. O. 14205. O. 854. 159. 1221.02

.14 on 5.53 .00 .025 .025 .025 .000 1202.82 8809.98. ~

I
. 0009 19 230 . 265. 255. 2 0 0 .00 2555.20 11375.18

FLOW DISTRIBUTIO~ FOR SECNO= 29.52 CWSEL= 1217 .58

I STA= 8810. 11435.
0ER 0= 100.0

I AREA= 14205.2
VEL= 5.5

;t-SECNO 29.573

I 29.57 14.82 1211.97 .00 .00 1218.41 .45 .23 .01 1221.30
80000. O. 80000. O. O. 14893. O. 943. 185. 1221.35

.15 .00 5.37 .00 .025 .025 .025 .000 1203.15 88 10.51

I
.000844 230. 255. 255. 0 0 0 .00 2109.20 11519.11

I
FLOW DISTRIBUTION FOR SECNO: 29.57 CWSEL= 1211.97

SH= 8811, 11583.
PER Q: 100.0

I AREA= 14893.2
VEL= 5.4

I
I
I
I 01/01/80 01:12:03 PAGE 24
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I *SECNC 29.82 7

I 3301 HV CHMJGED MORE THMI flVINS

29.33 14.43 1218.83 nn .CQ 1220.52 1.79 .55 .27 1225.40.. "

I
g·JOCG. O. 80000. o. O. 74~9 . O. 1321. 248. 1231.40

.20 nn 10.14 .80 ~~" .025 .025 .000 1204.40 9552.14
• lot...,

• ~t..,J

. 001985 383 . ~OO. 295. 0 0 0 .00 911.53 10473.67

I FLOW 9!STRI3UTIC~ FOR SEC~O= 29.83 C'riSEL= 1218.83

I
ST.~= 9552. 12594.

DE~ 0= 100.0
,A,REA= 7449.4

I
VEL= 10.7

"'SEeNO 29.903

I 3301 roV CHANGED MORE THAN HVINS

29.90 1~.52 1219.32 .CD .co 1222.05 2.73 .95 .0 1225.70

80000. O. 80000. n O. 5030. n 1383. 256. 1231. ?a

I
". " .

.21 .00 13.27 .00 .025 .025 .025 nnn 1204.70 9505.14
.iJ'JIJ

.002992 '0' 400. 295. 2 0 n .00 730.08 10236.23
oJ",,,). "

I FLOW DIST~I8UTIO~ FOR SEeNO= 29.90 CWSEL= 1219.32

-

I
STA= 9505. 11982.

PER Q= 100.0
AREA= 5030.2

VEL= 13.3

I *'SECNO ~o 001
" ........ !,J.

I
3301 HV CHANGED MORE THAN HVI~S

29.98 17.79 1222.19 .00 .00 1223.37 <:;Q .51 .55 1226.80• _ J

80000. O. 80000. O. O. 13051. O. 1470. 210. 1232.15

I " f'n 6.13 .00 .025 .025 .025 .000 1205.00 94'15.79
.~~ ."-

.001069 383. 400. 295. 6 0 .00 2331. 39 11808.18

I
I
I
I
I 01/01/80 01:12:03
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,,_".,/:"L ,,!..\.... ,., i. _'... __ •

FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1222.79

STA,= 907. 11911,
PER Q= 100.0

AREA= 13057.0
VEL= 5.1

*SWW 30.1 ge
30.19 17 .O~ 1224.04 .:0 .00 122e.51 .57 1.23 .01 1228.00

800aa. o. 80000. O. 0, 13248. O. 1810. 332. 1234.0~

10 .00 6.04 ~n .025 .025 .025 nn~ 1207.00 9'175.73
.1",1,;

• "C
• ,"' .... IJ

.001124 1125. 1125. 1175. 2 0 0 .00 2510.16 11985.89

FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1224. 04

"SEeNO 30.458
30.45 15.37 1225.37 .00 ~n 1225.32 .95 1. 52 .19 1239.00

.~,J

SOOOO. O. 80000. O. O. 10240. O. 2181. 292. 1232.00

.33 .00 7.81 .O~ .025 .025 .C25 .000 1209.00 9386.01

.001090 1285. 1375. 1035. 0 .00 1238.51 10574.53

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

STA= 9475. 120S9.
?ER Q= 100.0

AREA: 13248.2
VEL= 6.0

~LCW DISTRI9UTIC~ FOR SECNC=

STA= 9385. 10800.
PER c= 100.0
AR~A= 10240.2

V';I = 7.3

01/01/80 01:12:03

30.45 CWSEL= 1225.31
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I
HEC2 RELEASE DATED NOV 75 UPDATED ~AY 1S2~

ERROR CORR - 01,02,03,0~,05,C5

~QDIFICATIO~ - 50,51,52,53,54,55,55
IE~-P:-XT VERSION

I ***~**********************************************

I
T1
T2
13

I Jl ICHECK I~:Q NINV IDIR STRT ~ETRIC HVINS Q WSEL =~• '.J.

C. 5. C. O. .002000 .00 .0 O• 1217.310 .OC~

I J2 ~lPC:OF IPlOT PRFVS XSECV XSECH FN AlleS I3~1 CHNI~' ITRACE

5.000 .000 -1. 000 ru"ll'1 .oeo .000 .GOO .000 .oeo 15.000

I
.'oI\l1J

I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 01:12:03

PAGE 29

I
SEC~O DEPTH CWSEL CRIWS \\SELK EG HV Hl CLOSS BANK ELEV

n QlOB QCH QROS A.L08 A.CH ARCS VOL TWA lEFT/RIGHT
'{

-TV= \I! (\0 \I"~ "~f\P Y\" y','''u Y\ID :A.~T"I " tlT\I
,:CTA



I "'PROF 5
-

I CCHV= .300 CEHV= .500
"'SWW 28.831

28.83 11. 59 1210.19 .00 1217. 31 1211.49 1 1n .00 .00 1220.00
I • '. \J

l~~nnn O. 100000. O. O. 10920. O. o. o. 1220.~a

I
Vl,ll,,/Iol ......

.00 .00 9.15 .00 .025 .025 .025 .000 1198.50 8325.25

.001991 o. o. o. 0 0 5 n~ 1701.05 10527.40...10

I FLew DISTRI8UTIO~ FOR SECNO= 28.83 CWSEi_= 121 ~. 19

I
STA= 8326. 10940.

PER Q= 100.0
AREA= 10920.3

VEL= 9.2

I "'SEeNG 29.017
29.02 13.54 1212.44 ~~ .00 1213.53 1. 03 1. 98 .05 1225.00

•• v

I
10COOO. O. 100000. O. O. 11920. O. 257. 44. 1220.00

.03 .co 8.39 on .025 .025 .025 .000 119S.80 8917.80

.e01885 1000. 1020. 1020. 2 0 0 .00 2031.81 10949.50

I FLOW DISTRI8UTIC~ FOR SWJC= 29.02 CWSEL= 1212.44

I
S:A= 8918. 11000.

PER Q= 100.0
ARE,A= 11919.6

VEL= 8.4

I "'SECNO 29.221
29.22 13.59 1214.59 .en .sa 1215.10 1.51 2.36 .21 1221.00

I
1nnnnn O. 100000. O. n lOW. n 526. 89. 1224.00
tv .................. •

v. I. •

.05 .O~ 9.86 .co .025 .025 .C25 .COO 1201.00 9219.02

.002904 950. 1020. 970. 2 0 0 .00 1878.13 11097.14

I PLON OISTRI8JTIO~ FOR SECNC= 29.22 CW3EL= 1214.59

I STA= 9219. 11220.
PER Q= 1CC. 0

AREA= 10147.1

I
VEL= 9.9

I
I
I
I

01/01/80 01:12:03
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I
SECNO DEPTH CWSEL CRIll'S WSELK EG HV HL OLOSS B.bNK ELEV

Q QLOB QCH GROB ALOS ACH AROS VOL TWA LEFT/R!GHT

T!~~ VLOB \/"I-l I/Drtl X~~L XN8~ X'\R \\T~ ELMIN SSTb
, ..•. ,: I. ,"-'_



I *SECNO 2U70

I
3301 HV CHANGED MORE THAN HVINS

29.47 15.51 1218.01 .00 .CO 1218.14 .72 2.40 .24 1230.00

I
100CCO. O. 100000. O. O. 14674 . O. 896. 156. 122COO

.12 ~~ 6.81 .00 .025 .025 .025 .000 1202.50 9127.24
. \... v

.001277 1030. 1300. 970. 3 0 a .00 2550.38 11571.62

I FLOW DISTRI8JTWl FOR SECNO::: 29.47 Ci'iSEL= 1218.01

I
SiA= 9127 . 11730.

PER 'J= 100.0
AREA= 145H.l

VEL= 5.8

I "'SECNO 29.523
29.52 15.55 1218.41 .00 .00 1219.05 .59 .29 M 1227 .00."~

10CCOO. O. 100000. ~ O. 15251. O. 990. 171. 1227.02

I
", .

. 13 .00 6.15 .00 .025 .C25 .025 .OCO 1202.82 8909.13

.000920 230. 265. 255. 2 0 0 .00 2571.15 11390.29

I FLOW OISTRI8UTIO~ FOR SECNe::: 29.52 CtiSEL= 1218.41

I
sP,= 8809. 11435.

0ER 0= 100.0
AREA= 16251.0

I
VEL= 6.2

"'SECNO 29.513
29.5 7 15.63 1218.78 .00 ~~ 1219.31 .53 .23 .C2 1221.30

-
." "

I
100000. o. 100000. O. O. 11121. o. 1092 . 187. 1227.35

.14 .00 5.84 0" .025 .025 .025 .000 1203.15 8209.54
• v

.000932 220. 255. 255. 2 0 a .00 27i5.10 11525.34

I .LOW O!STRIBUTIO~ FOR SECNO= 29.51 CWSEL= 1218.78

I STA= 8910. 11593.
PER Q= 100.0

AREA= 17121.2

I
VEL: 5.8

I
I
I
I 01/01/80 01:12:03

PAGE 30

SECNO DEPTH CNSEL CRIWS WSELK EG HV 1-11 OLOSS 8~NK E~EV

I
"I-

Q GLOB QSH GROB ALOS ASH AROB VOL TWA LEFT/RIGHT

T]I": \/' (\D VCH VROB X~L XN~P X~R WT~ EL"'rN ssu
I ....i ..1



I *SECNO 29.523
29.52 15.58 1219.05 .00 .DC 1219.54 .49 .21 .01 1227.70

I 100000. O. 100000. O. n 17834. O. 1138. 204. 1227.67
v.

1 ~ .00 5.51 nn .025 .025 .02S .aoa 1203.47 8810.28
• \ J .vv

.000777 230 . 255. 255. 2 C 0 .00 2859.87 11570.15

I FLOW DISTRIBUTICN FOR SECNO= 29.52 CWSEL= 1219.05

I STA= 8810. 11732.
PER Q= 1co. a

AREA= 17834.0
'.fel - 5.6'ti-I..-

I "'SECNO 29.576
29.58 15.49 1219.29 .CO .CO 1219.75 .45 .20 .01 1228.00

I
1aCOOO. O. 100000. O. O. 18500. e. 13C9. 222. 1228.00

.17 ~~ 5.41 .00 .025 .025 .025 .000 12C3.80 8810.88
.\"i'J

.00C734 230. 255. 255. 2 0 0 .00 3003.80 11814.69

I FLew DISTRI8UTION FOR SECNO= 29.58 CWSEL= 1219.29

I SH- 8£1" 11880.11"',-

PER Q= 1CO. C
AREA= 18500.1

I
VEL: 5.4

*SECNO 29.751

I 3301 HV C~ANGEO MORE THAN HVINS

29.75 15.42 1219.52 .co .00 1220.76 1. 24 .62 .39 1225.10

I
10COOO. O. 10CCOQ. O. O. 11185. O. 144 5. 253. 1231.10

.18 .CO 8.94 .00 .025 .G25 .025 .000 12D4.10 9590.91

.005128 383. 400. 295. 2 0 0 .00 3574.07 13264.98

I FLOW DISTRIBUTIa~ FOR SECNO= 29.75 CWSEL= 1219.52

I
STft.= 959" 13t05.

PER Q= 100.0
AREA.= 11185.1

vr:, = 8.9

I
I
I
I
I

01/01/80 01:12:03
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SEC~O DEPTH CWSEL CRIWS WSELK EG HV PL OLOSS SA~K E~EV

I Q QL08 QCH QROS ALOS ACH A.ROB VOL TWA LEFT/RIG:-IT

TIMr: VI_OB VCH VROB X~L XNCH X~R \m EL~PI SST.A
r ',",:..



I *SECNO 29.827
29.83 16.90 1221.30 .ao ~n 1222.11 .21 1. 23 .13 1225.~0... "

I
100000. o. 100000. O. O. 13805. O. 1550. 284. 1231. t 0

.19 .00 7.24 .00 .025 .025 .025 .000 120U.0 9476.65

.002042 383. 400. 295. ? 0 a .00 3115.71 12592.36
"

I ~LC~ DISTRISUTIO~ FOR SECNO= 29.83 GtiSEL= 1221,30

I
STA= 9477. 12594.

P~R Q= 100.0
AREA= 13304.7

VEL= 7.2

I *SECNO 29.903
29.90 17.35 1222.05 .ca .00 1223.12 1. 07 OQ .13 1225.70

.'..J\.'

I
100000. o. 1000eo. e. n 12030. O. 1678. 310. '~?1 7n

v •
I (."" I. : V

. 21 .00 8.31 .00 .025 .025 .025 .000 1204. 70 9424. 15

.002355 383. 400. 295. 2 a 0 .00 2481,17 11905.32

I FLO~ DISTRI8UTIC~ FOR SECNO= 29.9C CWSEL= 1222.05

I
STA= 9~24. 11982.

PER 0= 100.0
AREA= 12030.3

I
VE:"'= 8.3

*SECNO 29.981
29.98 i 8.11 1223.11 .on .co 1223.92 •91 .72 . OS 1226.80

I 100000. O. 100COO. O. n 13810. n 1797. 332. 1232.75
v •

.22 .00 7.24 .00 .025 .025 .025 .OOD 1205.00 9462.61

.001400 383 . 40a. 295. 2 0 0 .CO 2348.90 11811.51

I ~LC~ DISTRI8jTIC~ FOR SECNO= 29.93 C~iSEL= 1223.11

I STA= 9463. 11911.
PER 0= 100.0

AREA= 13810.3

I
VEL= 7.2

I
I
I
I
I

01/01/S0 01: 12: 03
PAGE 32

SECNO DEPTH CWSEL CRI\\'S WSELK ,~ HV Hl OLOSS BANK ELEV
~"

I Q OleB QCH QR08 ALaS ACH A,ROB VOL T\~A LEFT/RIGHT

TI~E VlOS VCH VR08 X~L X"ICH XNR WTN W~IN S5TA



'*'SECNO 30.194
3C.19 17. 71 122C71 .00 .CO 122S.~1 .59 US .C4 1228.00

100000. O. 100000. O. O. 14948. O. 2158. 395. 123L CO

.27 .CO 6.69 .DC .025 .025 .Q25 .000 1207. 00 9445.87

.001197 1125. 1125. 1175. 2 0 0 .00 2546.99 11992.85

FLOW OISTRI8UTIO~ FOR SEONO= 30.19 C\'iSEL= 122L 71

STA= 9446. 12089.
PER 0= 1CC. 0

AREA= 1t948.3
VEL= 6.7

'*'SECNO 30.~58

3301 HV CHANGED MORE THAN HVINS

30.46 17.15 1226.15 .00 on 1227. 39 1. 23 1.70 .27 1239.00
• v

ln~nnn O. 100000. n C. 11239. O. 2582. 455. 1232.00
"" '" ",'oJ W • ".

.31 .CO 8.90 .on .Q25 .025 .025 .000 1209.00 9381.16

•CO 1280 1285. 1375. 1035. 2 0 0 .00 1312.57 10593.73

FLO;'! DISTRI8UTIO~ FOR SEONO= 30.~5 OWSEL= 1225.15

STA= 9381. 10e88.
PER Q= 100.0

ARE.A: 11239.3
VEL: 8.9

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

01/01/80 01:12:03
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THIS RUN EXECUTED 01/01/80 01:20:44



--- , ~ .. '. - - - -- - .

I
ERROR CORR - 01,02,03,04,05,06
~ODIFICATW~ - 50,51,52,53,54,55,55
IBM-PC-XT VERSIO~

jt**t***************************************~*****

I
T1

I T2
T3

I
Jl ICHEC~ INQ NINV IOIR STRT ~ETRIC HVINS Q WSEL FQ

O. 7. O. O. .002000 .00 .0 O. 1217 .310 .000

I J2 ~~?ROF IPLOT PRFVS XSECV XSECH FN ALLDe I8;'i CHN I~l ITR.A.CE

5.000 .000 -1.000 .coo .000 .000 .000 .COO .OJG i5.000

I
I
I
I
I
I

_.

I
I
I
I
I
I
I

01/01/80 01:12:03
PAGE 34

SECNO DEPTH CW3EL CRIWS WSELK EG HV HL OLOSS BAtiK ELEV

I Q QLOB QCH QROS ALOS ACH AROB VOL TWA LEFT/RIGHT

T1~E VLOB VCH VROS XNL XNCH X~R WTN wm SSTA



I *PROF €

CCHV= .300 CEHV= .500

I ·SWW 28.831
28.83 12.34 1210.94 .00 1217.3 1 1212.44 1. 50 .00 .CO 122~.00

120000. n 120000. O. O. 12201. O. O. O. 1220.00
o.

I
.CO .00 9.84 .00 .025 .025 .025 .000 1198. SO 2825.10

.OC1998 O. O. o. a a 5 .00 1711.59 10536.79

I FLCW OISTRIBUTIC~ FOR SEeNO= 28.93 CWSEL= 1210. 9~

STA= 8825. 10940.

I
P:K Q= 100.0

AREA= 12200.9
VEL= 9.8

I *SECNO 29.017
29.02 14.43 1213.23 .co .00 1214.45 1.22 1.92 .08 1225.00

120000. O. 120000. O. O. 13540. C. 301. 44. 1220.00

I .03 .co 8.85 .00 .025 .025 .025 .000 1198.80 89~3.82

.001785 1000. 1020. 1020. 2 0 0 .00 2041. 09 10954.91

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1213.23

STA= 8914. 11000.

I PER Q= 100.0
AREA= 13540.1

VEL= 8.9

I *SECNO 29.221
29.22 14.27 1215.27 .co .00 1216.98 1.71 ? ?O .25 1224.00.... "'v

120000. o. 120000. O. O. 11423. o. 5ge 90. 1224.00

I .05 on 10.51 .co .025 .025 .025 .000 1201.00 9211.89
.' 'J

.OC2871 . 950. 1020. 970. 2 0 n .00 1904.55 11122.44
~

I FLO~ DISTRI8UTIO~ FCR SECNO= 29.22 CriSEL= 1215.27

I
ST~,= 9218. 11220.

PER Q= 100.0
AREA= 11422.9

VEL= 10.5

I
I
I
I

01/01/80 01:12:03
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I
SECNO DEPTH CWSEL CR l\oiS WSELK EG HV HL OLOSS Bft.NK ELEV

I G GLOB QCH QROB ALOS ACH ARaB VOL TWA LEFi/RIGHT

TI~E VLOB VCH VROB XNL XNCH XNR i~TN ELMIN SSTA
,.., ",,,r- \I' ,...,.,. VI ,..,. v' .... r\r"'I '''I'''r:'T'' . ."'" l"f\f',~l~

"I"'''''I''\I,'''~ ,:"\'I"\r'-



I *SECNO 29.470

I
33~1 HV CHA~GED ~ORE TH~~ HVINS

29.0 16.27 1218.77 .CO .00 1219.58 .81 2.33 .27 1230.00
120000. O. 120000. O. O. 15599. O. 1012. 157. 1224.00

I .11 .00 7.23 .00 .025 .025 .025 .000 1202.50 9125.53
.001224 1030. 13DO. 970. 3 0 0 .00 2558.69 11E84.22

I FLOW OrSTRI8UTIO~ FOR SECNO= 29.47 C~;SEL= 1218.77

ST.~= 9125. 11730.

I .o~R a= 100.0
ARE.~= 15599.4
'1!:~= 7.2

I j<SECNO 29.523
29.52 16.tO 1219.22 nn .00 1219.90 .58 .28 .04 1227.00.. "

120000. O. 120000. O. O. 1S181. O. 1118. 172. 1227.02

I .12 .00 6.50 .08 .025 .025 .025 .000 1202.82 8209.33
nnnOH 230. 265. 255. 2 C 0 .00 2576.78 11385.10

.101"'\. .... 1""

I FLOW DISTRIBUTION FOR SECNO= 29.52 C:-iSEL= 1219.22

I
SU= 89:8. 11435.

PER Q= 100.0
ARE~.= 18180.9

VEL= 5.6

I *SECNO 29.573
29.57 15.39 1219.54 .00 .00 1220.15 .61 ~, .02 1227. 30.4~

I
1200CO. O. 120000. O. O. 19192. O. 1231. 188. 1227.35

.13 .00 6.25 .CO .025 .025 .025 .ceo 1203.15 8808.78
.000821 230. 255. 255. 0 0 .00 2721.72 11530.50

I FLOW DISTRI8UTION FOR SEeNO= 29.57 CWSEL= 1219.54

I
STA= 8809. 11583.

DE~ G= 100.0
AREA= 19152.t

VEL: 5.3

I
I
I
I
I

01/01/80 01: 12:03 PAGE 36

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS BA~K ELEV

I a alOB QCH GROB ALOS ACH ARce VOL TiiA LEFT/RIGHT
TI~{E VLOS VCH VR08 Y.~L XNSH XNR WTN ELrJ.IN SSTA



I ~SECNO 29.523
29.62 15.35 1219.82 .00 ~~ 1220.37 .55 .21 .n 1227. 70.v.

120000. O. 120000. O. O. 20039. o. 1351. 205. 1227.57

I 11 .00 5.99 n~ .025 .025 .025 .000 1203.47 8809.37... .vv

. 000751 230 . 265. 255. 0 0 .00 2866.28 11675.65

I FLOW DISTRISUTIO~ FOR SEClIG= 29.52 C'riSEL= 1219.82

I
ST,6= 8809. 11732.

PER Q= 100.0
AREA= 20038.7

VEL= 5.0

I *SWW 29.575
29.58 15.27 1220.07 .00 .co 1220.58 .52 .20 .01 1223.00

120000. O. 120000. O. n 20827. o. 1475. 223. 1228.00

I
v.

.16 .00 5.76 .00 .025 .025 .025 .000 1203.80 8309.92

.000715 230. 265. 255. 2 0 0 .00 3010.57 11820.49

I FLOW DISiRI8UTIO~ FOR SECNO= 29.68 CWSEL= 1220.07

I
STA= 8810. 11880.

PE,~ Q= 100.0
A~EA= 20826.7

VEL= 5.8

I *SECNQ 29.751

I
3301 HV CHANGED ~QRE THA~ HVINS

29.75 15.20 1220.30 .00 .00 1221.43 1.13 .54 .31 1225.10
120000. O. 120030. O. O. 14092. O. 1635. 254. 1231.10

I .17 .00 3.52 .00 .025 .025 .025 .OOC 1204.10 9549.98
.003482 . 383. 400. 295. 2 0 0 .CO 3724.55 13274.53

I FLOW DISTRISUTIO~ FOR SEeNG= 29.75 CWSEL= 1220.30

I
SU,= 9550. 13406.

?ER Q= 100.0
AREA= 14092.0

VEL= 8.5

I
I
I
I

01/01/80 01: 12 :03 PAGE 37

I
SECNO DEPTH C\~SEL CRIWS WSELK EG HV HL OLQSS 8A.~K ELEV

I Q QLOB OCH OROS ,~LCB ACH AROS VOL TWA LEFT/RIG!H
TI~E VLCB VCH VR02 XNL XNCH XNR WTN ELMIN SSTA
Crf'')r::' VI ,",0' 'II rl~ VI "en ..... 1:\ f " '"'' " f'\ 1'\\1 '1'

,~

f"I(\I"t~l') .,. ..... i)'~' T 1"\ !:,).I:"\C-



I "'SECNO 29.827
29.83 17. 15 1221.55 . 00 .00 1222.51 1. 05 1. 16 .02 1225.40

12COOO. O. 120000. C. O. 14515. C. 175? 286. 1231.40

I . i 8 .00 8.21 .CO .025 .025 .025 .000 1204.40 9465.48

. C02H5 383 . 400. 295. 3 0 0 nn 3129.49 12594.97.vv

I FLO~ DISTRIBUTION FOR SECNO= 29.83 CWSEL= 1221.55

I
5TA= 9455. 12594.

P~R Q= 100.0
AREA= 14514.7

VEL= 8.2

I "'SECNO 29.903
29.90 17. 75 1222.45 . CO .00 1223.77 1. 32 1.02 .14 1225.70

I
120000. o. 120000. O. O. 13015. O. 1894. 312. 1231.70

.20 .00 9.22 .00 .025 .025 n~<; .OCO 1204.70 9410.58. ''''' ......

.002655 383. 400. 295. 2 0 n nn 2497.791190U5v • vv

I FLOn OISTRI8UTIO~ FOR SECNO= 29.90 C~ISEL= 1222.45

I
STA= 9411. 11982.

PER G= 1CO.O
,AREA= 13015.8

VEL= 9.2

I *SWW 29.931
29.98 18.58 1223.53 .00 .00 1224.65 .97 .78 .10 1225.80

I
120000. O. 120000. O. O. 15183. n 2023. 334. 1232.75v.

.21 nn 7. 90 .00 .025 .025 .025 .COO 12G5.00 9~37.05.vv

.001495 333 . 400. 29S. 2 0 n .00 2380.48 11817.53
"

I FLC~ OISTRIBUTIC~ FOR SEeNG= 29.98 CWSEL= 1223.58

I SU,= 9437. i 1911.
PER Q= 100.0

AREA= 15182.8

I
VEL= 7.9

I
I
I
I

01/01/80 01:12:03 PAGE 38

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH GRaB ALOS ACH ft,ROB VOL T'~A LEFT/RIGHT
TIME VLOB VCH '1ROS XKL XNCH XNR \,;TN EU~IN SSTA

"I "\""!r'o ,-\"''''''.



THIS RUN EXECUTED 01/01/80 01:22:15

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

*SECNO 30.194
30.19 18.41 1225.~1 .00 .CO 1226.21 .80 1. 51 .05 1228.00

120000. O. 120000. O. O. 16747. O. 2425. 398. 1234. 00

.25 .CO 7. 17 nn .025 .025 .025 .000 1207.00 9414.74
.""

.C01204 1125. 1125. 1175. 2 0 a .00 2585.39 12000.12

FLew DIS;RI9UTIO~ FOR SECNO= 30.19 CWSEL= 1225.41

STA= 9415. 12089.
PER Q= 100.0

AREA= 16747 .2
VEL= 7.2

"'SWIG 30.458

3301 HV CHANGED MORE THAN HVINS

30.45 17.87 1226.87 .so .00 1228.37 1. 50 1. 81 .35 1239.00

120000. O. 120000. O. n 12190. O. 2892. 460. 1232.00..
.29 on 9.84 .00 .C25 .025 .~25

nnn 1209.00 9375.63
. "

.\Jvu

. 00 109 1285. 1375. 1035. 2 0 0 .00 1335.05 10711.59

FLOW DISTRl2UTICN FOR SECNO= 30.45 C'riSEL= 1225.87

STA= 9377. 10800.
PER Q= 100.0

AREA= 12190.1
vr;' = 9.8

01/01/80 01:12:03
PAGE 39



I
ERROR CORR - 01,02,03,04,05,06
MQOIFICATICN - 50.51,52,53.5~.55.56

IE~-PC-XT VERSION
•••*******••••*****.*••***************************

I
T1

I
-?
I"

T3

.;1 ICHECK I~JQ NINV IOIR STRT ~ETRIC HVINS Q WSEL ~"

I
r"

a. 8. o. o. .002000 .00 .a o. 1217.310 .000

I
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDe lEt; CHNIM ITRACE

7.000 .000 -1.000 .000 .000 .000 .000 .000 .000 15.000

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

01/01/80 01:12:03
PAGE 40

I
SEeNO DEPTH CWSEL CRIWS WSELK EG HV Hl OlOSS BMxK ElEV

I
Q QLOB QCH QROS ALOS ACH ARCB vel TWA lEFT/RIGHT

TI~E VLOB VC~ VR03 XNL XNCH XNR WTN ELMIN SSTA

C! !~o: \(1 rOI VII'U VlnOQ I-or a' TJ'" r('I',\J T ('\"o"Q T00'fJ!'1 C).i:;~T



I "'DROF 7

CCHV= .300 CEHV= .500

I *SECNO 28.831
28.83 13.04 1211.64 .00 1211. 31 1213.3e 1. 70 .ce .00 1220.00

140000. O. 140000. O. O. 13399. O. o. O• 1220.00

I
nn . 00 10.45 .00 .025 .025 .025 .ceo 1198.50 8~23.93

•• v

.002005 O. o. O. n 0 5 nn 1721.58 10545.51
v .vv

I FLON DISTRI8UTiO~ FOR SECNO: 28.33 CWSEL= 1211.54

STA= 8824. 10940.

I
PER Q= 100.0

AREA= 13399.2
VEL= 10.4

-

I "SEeNO 29.017
29.02 15.19 1213.99 .00 .00 1215.33 1.34 1. 83 .11 1225.00

140000. O. 140000. O. O. 15085. O. 333. 44. 1220.00

I .03 .00 9.28 .00 .025 .025 .C25 .oce 1198.80 8910.04

.001705 1000. 1020. 1020. 2 0 0 .00 2049.90 10959.94 •

I FLOW DISTRiBUTION FOR SECNO= 29.02 CWSEL= 1213.99

ST~,= 8910. 11000.

I PER Q= 100. a
AREA= 15084.7

VEL= 9.3

I *SECNO 29.221

3301 HV CHANGED MORE THAN HVINS

I 29.22 14.91 1215.91 nn .CO 1217 . 81 1.90 2.20 .28 1224. 00
.vv

14COOO. O. 140000. O. O. 12652. O. 558. 91. 1224.00

I
.05 .00 11.05 nn .C25 .025 .025 .000 1201.00 9215.81

.vv

.002822 950. 1020. 970. 2 a 0 .00 1929.85 11145.57

I FLOW DISTRIBUTION FOR SECNO= 29.22 GWSEL= 1215.91

STA= 9217 . 11220.

I
PER Q= 100.0

ARE,a.= 12551. 7
VEL= 11. 1

I
I
I

01/01/80 01:12:03
PAGE 41

I
SECNO DEPTH CWSEL CRIWS \\SELK EG HV HL OLOSS BANK ELEV

I " QLOB QCH QROB ALOS AGH AROS VOL TilA LEFT/RIGHT
'.(

TIME VLOB VCH VROS X~L XNCH XNR WTN EU/,IN SSTA

':,1 "1Jt: '1'110' V'f'U '1'''00 T~O' hi Tn!'" , rrr~!T f'rC'~o TrO',lT n c~ln~r



I :o:SECNO 29.HO

3301 HV CHANGED MORE THAN HVINS

I 29.47 15.98 1219.48 .CC .00 1220.38 .90 2.27 .30 1230.00
140000. O. 140000. O. O. 18422. O. 1122. '58 . 1224.00

I
.10 . 00 7. 50 .co .025 .025 .025 .000 1202.50 9123.91

.001183 1~')~ 1300 . 970. 3 0 0 .00 2556.53 11590.44
Iv"":"".

I FLOW DISTRIBUTION FOR SECNO= 29.47 CtiSEL= 1219.18

SH= 9124. 11730.

I PER Q= 100.0
AR~A= 18422.2

VEL= 7.5

I Y:SECNO 29.523
29.52 17.11 1219.93 .00 .00 1220.69 .16 .21 .04 1221.00

1400eO. o. 140000. O. O. 20005. O. 1239. 114. 1227. 02

I .11 .00 7.00 .00 .025 n~~ .025 .000 ;202.82 eeC7.570\1''''

.DG0988 230. 265. 255. 2 0 C .00 2582.07 11389.54

I cLOW DISTRIBUTION FOR SECNO= 29.52 CWSEl= 1219.93

STA= 8809. 11435.

I PER 0= 100.0
AREA= 20005.0

VEl= 7.0

I "'SECNO 29.513
29.51 11.11 1220.26 .CO .00 1220.94 .68 .23 .02 1221.30

140000. O. 140000. O. n 21150. n 1354. 190. 1227. 35v. v.

I .13 nn 5.62 .00 .025 .025 .025 .000 1203.15 8801.91.J"

.000S11
,

. 230. 265. 255. ~ 0 0 .00 2127.41 11535.38
~

I ~LOW DISTRIBUTION FOR SECNO= 29.51 CWSEl= 1220.26

I
STA= 8808. 11583.

PER Q= 100.0
AREA= 21150.4

VEL= 5.5

I
_.

I
I
I

01/01/80 01:12:03 PAGE 42

I
SECNO DEPTH C\iSEL CRIWS WS:LI< EG HV HL OlOSS BANK ElEV

I 0 QlOS QCH QRC8 ALOS ACH AROB VOL TWA LEFT/RIGHT
TIME VL08 VCH VROB XNL XNCH XNR WTN ElMIN SSTA
<:111!)!= VI 1101 v.' "u VI riCO r -r" T ~ I Trv" "f\("l'lT I"("c~::' TI~O''':T~ C'l~~T



I "'SECNO 29.623
29.52 17.07 1220.54 .00 .00 1221.15 "~ .21 .02 1227. 70.0.

140000. O. 140000. O. O. 22123. n 14 96. 207. 1227.67v.

I .14 .00 6.33 .00 .025 .025 .025 .ceo 1203.~7 89C8.51
.000747 230. 265. 255. 2 0 0 .00 2872.33 11680.83

I FLO~ DISTRI8UT!O~ FOR SECtJO= 29.62 CWSEL= 1220.54

ST.~= 8S~9. 11732.

I °ER 0= 100.0
AREA= 22123.0

VEL= 6.3

I "'SEeNO 29.576
29.68 17. 00 1220.80 .00 .co 1221.37 .57 .19 .a1 1228.00

140000. O. 140000. O. C. 23029. O. 1633. 225. 1228.00

I .15 .00 5.08 .00 .025 .025 .025 .000 1203.80 8809.00

.000598 230. 265. 255. 2 0 0 .00 3015.97 11825.97
• ';t.:_..

I FLO~ DISTRIBUTION FOR SECN!)= 29.68 CWSEL= 1220.80
~~:';~:~~~;:

~ ','<:~ ;:;~~,.~:

I
STA= 8809. 11280.

PER Q= 100.0
AREA= 23029.3

VEL= 5.1

I *3ECNO 29.751
29.75 15.94 1221.04 .co .GO 1222.11 1. 07 .49 .25 1225.10

I
140000. O. 140000. O. O. 16838. O. 1816. 255. 1231.10

.16 M 8.31 .CD .025 .025 .025 .oeo 1204.10 9511.80
.1,,/ ....

.002653 383. 400. 295. 2 0 0 .00 3771.63 13283.H

I FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEl= 1221.04

I
STA= 9512. 13405.

PER Q= 1CO. 0
ARE~= 16338.1

VEL= 8.3

I
I
I
I
I

01/01/S0 01:12:03 PAGE 43

I
SECNO DEPTH CWSEL CR!WS WSELK EG HV Hl OLOSS BANK ELEV

I
a QLGB QCH QRCB AlGS i~CH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNl XNCH XNR WTN WQN SSTA
<::'nOl: \II np' v' ru \I! r;pQ n'Q! al Tf'~ !('(1~T r('oaC? ""'·o'...:rn C~.jn~:



I *SECNO 29.827
29.83 17.61 1222.01 .CO .00 1223.19 1. 19 1. 03 .05 1225.40

140000. O. 140000. O. O. 16024. O. 1957. 288. 1231.40

I .18 .00 8.74 .co .025 .025 .025 .OCO 1204.40 9445.15
.C020~ 383. 400. 295. 2 0 0 .00 3153.32 12599.47

I FLOW DISTRIBUTION FOR SECNO= 29.83 CWSEL= 1222.01

STA= 9445. 12694.

I PER G= 1n~ n, .... 1./.\,/

ARE,A= 16023.9
VEL= 8.7

I *SECNO 29.903
29.90 18.19 1222.89 .00 .00 1224.41 1.53 1.05 . '7 1225.70

I
1400CO. O. 140000. O. O. 14113. O. 2106. 314. 1231.70

.19 .00 9.92 .00 .025 .025 .025 .000 1204.70 9395.78
.002797 383. 400. 295. 2 0 0 .00 2516.16 11911. 94

I FLOW DISTRI8UTIO~ FOR SECNO= 29.90 CWSEL= 1222.89

I
ST,A= 9395. 11982.

DER Q= 100.0
AREA= 14113.0

VEL= 9.9

I *SEeNO 29.981
29.98 19.24 1224.24 .00 .00 1225.36 1.11 .82 .12 1225.80

I
140000. O. 140000. O. O. 16525. O. 2246. 335. 1232.75

.20 .00 8.47 .00 .025 .025 .025 .000 1205.00 9412.35
.001561 383. 400. 295. 2 0 0 .00 2410.97 11823.34

I FLCn DISTRI2UTIO~ FOR SECNO= 29.98 CWSEL= 1224. 24

I
STA= 9412. 11911.

PER 0= 100.0
AREA= 16525.5

VEL= 8.5

I
I
I
I
I

01/01/90 01:12:03 PAGE 44

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV PL OLOSS BANK ELEV

I a QLOB QCH QROB ALaS ACH ARaB vel T~A LEFT/RIGHT
TI.~E VL08 VCH VR08 XNL XNCH XNR WTN ELMIN SSTA
C' r"Ii)C v' ('\01 v' I"U v' 1'\0r) T TO"~. ~ yrV' "r~\!T I'I'\P1D ""f'\DI~: T'" C~!"'C:



»:SECNO 30. 1g~
3C.19 19.07 1225.01 .00 nn 1226.95 .e9 1. 54 .07 1228.00

.\JW

1400CO. O. 140000. O. O. 18449. O. 2698 . 401. 1234.00

.24 .CO 7.59 . CO n1- .025 .025 .OCO 1207. 00 9385.71.VL:J

.001209 1125. 1125. 1175. 0 0 .CO 2521. 19 12005.90

FLOW O:SiRI8UTIO~ FOR SECNO= 30.46

30.45 18.52 1227.52 .00
~40000. O. 140000. O.

.28 .co 10.71 .co
.001585 1285. 1375. 1035 .

PAGE 45

THIS RUN EXECUTED 01/01/80 01:23:45

1225.07CWSEL=

.co 1229.30 1. 78 1.90 .44 1239.00
O. 13056. O. 3195. 464- 1232.00

.025 .025 .025 .coo 1209.00 9372.51

2 0 n .00 1355.46 10727.97
"

CtiSEL= 1227.52

30.19

01/01/80 01:12:03

STA= 9373. 10800.
PER 0= 100.0

AREA= 13055.2
VEL= 10.7

*SECNO 30,458

3301 HV CHA~GED ~ORE THAN HVINS

STA= 9336. 12089.
0ER Q= 100.0

ARE.A.= 18448.7
VEL= 1. 5

'Lew O!Siq!BUTIO~ FOR SECNO=

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



-- - - • ~ .• -0 '.
., -- - .

I
ERROR CORR - 01,02,03,04,05,05
~COIFICATIC~ - 50,51,52,53,54,55,55
IS~-PC-XT VERSION

",*,***,.*,.,**.**,***••**********.**,,*.**,***.,

I
T1

I T2
T3

I
Jl ICHECK INQ NINV IDIR STRT ,"ETRIC H'iINS Q WSEL Fa

o. 9. O. O. .002000 .00 .0 O• 1217. 310 .000

I J2 NPROF IPLOT PRFIJS XSECV XSECH FN ALLOC 18W CHNIM ITRACE

8.ceo .000 -1.000 .000 .000 nnn .000 .OOC nnn 15.000.'>1'01\1 •V"" ...·

I
I
I
I
I
I
I
I
I
I

-

I
I
I

01/01/80 01: 12 :03 PAGE 45

SECNO DEPTH CWSEL CRIWS KSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOS ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VR08 XNL XNCH XNR WIN EU~IN SSTA
<:I('I!)C VI ('101 VI I'U VI ('\co ~TDq, Tn" 'ff"('\\'T I'''')~O T"O'~Tn ':\!"''O:''''



I *PROF 8

CCHV= .300 CEHV= .500

I *SECNO 28.831
28.83 13.71 1212.37 .00 1217.31 1214.22 1. 85 .CO .00 1220.00

15CCCO. O. 150000. !'i O. 14658. O. O. O. 1220.00
v •

I
.CO .CO 10.92 .00 .025 .025 .025 .OCC 1198.60 8822.72

.001998 O. O. O. 0 0 5 .00 1158.48 10581.20

I F~O~ DISTRI8UTIOX FOR SECNO= 28.83 CWSEL= 1212.37

S:A= QQ~~ 10940.v .... "",,;.

I PER C= "1 CO. 0
AREA= 14558.0
'Ie! = 10.9

I "SEWO 29.011
29.02 15.93 1214.73 .00 .00 1215.17 1.44 1. 83 .12 1226.00

1sacoc. o. 160000. O. O. 15612. O. 356. 45. 1220.00

I .03 .CO 9.63 .00 .025 .025 .025 .000 1198.80 E305.33

.001624 1COO. 1020. 1020. 2 0 0 .00 2058.57 10954.90

I ~LOW DISTRIBUTION FOR SECNO= 23.02 CI"SEL= 12H.73

ST.~= g906. 11000.

I 0ER 0= 100.0
AREA= 15611.5

VEL= Q -•. 0

I *3ECNO 29.221

3301 HV CHANGED MORE THAN HVINS

I 29.22 15.53 1215.53 .GO r!('\ 121 B. 60 2.07 2.12 '1 1224.00
.vv •v,

160000. O. 1600CO. O. O. 13857. n 723. 91. 1224.00v.

I
.05 .00 11.54 .00 .025 .025 .025 .000 1201.00 9215.78

.002739 950. 1020. 970. 2 0 0 .00 1938.90 11154.67

I cLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1215.53

STA= 9215. 11220.

I PER Q= 100.0
,~R:A= 13857.1

VEL= 11.5

I I
I
I

01/01/80 01:12:03
PAGE 41

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TI~E VLOB VCH VROB X~L XNCH XNR \\TN EU~IN SSTA
:;'00 C Vlr OI V!('u VINi!? ITQ! ~! 1'1" TI'0,!T I'I'O~Q TI'D'lTr] c\.!rV::T



I *SECNO 29.470

3301 HV CHANGED MORE THAN HVINS

I 29.47 17.65 1220.15 .00 .00 1221.13 .98 2.21 .33 1230.00

160000. O. 150000. O. O. 20131. O. 1230. 159. 1224.00

.10 .00 7. 95 .00 ~ry- .025 .025 .000 1202.50 9122.40

I
alol"'~

.001154 1030. 1300. 970. 2 0 0 .00 2573.86 11596.25

I ~LO~ DISTRIBUTION FOR SECNO= 29.47 C\~SEL= 1220.15

ST.~= 9122 . 11730.

I
PER Q= 100.0

AREA= 20130.8
VEL= 7.9

I *SWW 29.523
29.52 17. 78 1220.50 .00 nn 1221.44 .84 .27 .04 1227. 00.""

158000. O. 160000. O. O. 21749. O. 1358. 175. i227.02

. 11 .ac 7. 35 ~n .025 .025 .025 .COO 1202.92 eeos.as

I
.'lJJ

.GS8900 230. 265. 255. 2 0 ~ .00 2587.13 11393.97
"

I ~LOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1220.60

ST.~= 8SQ? . 11435.

I
PER q= 100.0
.~RE.~= 21749.1

VEL= 7.4

I "SECNO 29.573
29.57 17. 80 1220.95 .oc . CO 1221.70 .75 .22 .03 1227.30

1600CO. O. 1500CO. O. O. 23022. O• H94. 191. 1227.35

I
.12 . 00 5.95 .00 .025 .025 ~ry<; .000 1203.15 8807.19

."'~ ...

. 000800 230 . 265. 255. 2 0 0 .00 2732.83 11540.02

I FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1220.95

STA= seC7. 11583.

I
PER 0= 100.0
~REA= 23022.0

VEL= 5.9

I
I
I
I

01/01/80 01:12:03 PAGE 48

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS 8A~K ELEV
Q QLOB QCH QROB ALCB ACH AROB veL TWA LEFT/RIGHT

I TIM: VLOB VCH VROS XNL XNCH XNR WTN EL~IN SSTA
SLOPE XLCSL XLCH XLOBR lTRIAL JD~ ICONT COR.l.R TCD~'iI D c\rn .... r_.. -",



I "'SECNO 29.623
29.52 11.77 1221.24 .00 .00 1221.92 kO .20 .02 1227. 78.w"

150000. O. 160000. O. O. 24114 . O. 1637. 208. 1227.67

I .13 .00 6.64 .00 .025 .025 .025 .000 1203.47 8807.68
. 000735 230 . 265. 255. 2 0 a .00 2818.10 11685.18

I FLOW DISTRI8UTIC~ FOR SECNO: 29.52 CWSEL: 1221.24

STA: san. 11132.

I PER Q: 100.0
.~REA= 24114.5

VEL= 6.6

I "'SECNO 29.616 ,
29.58 11.59 1221.49 .oc .co 1222.12 .53 .19 .02 1228.00

160000. O. 150000. O. O. 25135. O. 1787. 225 . 1228.00

I
H .GO 5.37 .co .025 .025 .025 .000 1203.80 8808.13

.1'1'

.000583 230. 255. 255. 2 0 0 .co 3023.07 11831.20

I FLew DISTRIBuTION FOR SEeNO= 29.58 CW3EL= 1221.49

_. STA: 8308 . 11880.

I PER Q: 100.0
AREA= 25135.4

VEL: 5.4

I *SECNO 29.751
29.75 17. 53 1221.73 . 00 .CO 1222.79 1. 04 .45 .21 1225.10

160000. O. 150000. O. O. 19519. O. 1992 . 251. 1231.10

I .16 .00 8.20 .co .025 .025 .025 onn 1204.10 904.98• ww

.002159 383. 400. 295. 1 0 0 .00 3811.05 13292.03

I FLO,., DISTRIBUTION FOR SECNO: 29.75 CWSEL: 1221.73

STA= 9415. 13406.

I °ER Q: 100.0
AREA: 19519.4

VEL: 8.2

I
I
I
I
I

01/01/80 01:12:03 PAGE 49

I SECNO DEPTH CWSEL CWIS WSELK EG HV HL OLOSS BANK ELEV
Q OLOB QCH QROB ALOB ,~CH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROS XNL XNCH XNR lHN W'lIN SSTA
SLOPE XLOgL XLCH XLOBR !TRIAL 10C lWIT CCRA~ TCP\-H D :'lCST



I *SWIO 29.827
29.83 1~ 1? 1222.52 .00 .OQ 1223.80 1.21 .90 .12 1225.40

,i"I. ,'-'

150000. O. 150000. O. O. 11550. O. 2163. 289. 1231.40

I .17 .00 9.05 .CO .025 .025 .025 .000 120L40 9423.91

.002364 383. 400. 295. 2 0 0 .00 3180.75 12504.56

I FLCW DISTRIBUTION FOR SECNO= 29.83 CWSEL= 1222.52

STA= 9424. 12594.

I PEq Q= 100.0
AREA= 17559.7

VEL= 9.1

I *SECNS 29.903
29.90 18.54 1223.34 .CO nn 1225.05 1. 71 1.04 .22 1225.70

.\J;)

150000. O. 150000. O. n 15245. O. 2314 . 316. 1231.70" .

I .18 .00 10.49 nn .025 .025 .025 .000 1204.70 9380.51
."' ...1

.002353 383. 400. 295. 0 0 0 .CO 2534.99 11915.50

I FLOW OiSTRI8UTIO~ FOR SECNO: 29.90 CWSEL= 1223.34

STA= 9381. 11982.

I PE~ Q= 100.0
~,RE.6,= 15245.9

VEL= 10.5

I *SECNO 29.981
29.98 19.78 1224.78 .00 .00 1225.03 1. 25 .84 .14 1225.80

1~8COO. O. 150000. O. O. 17802. O. 2456. 338. 1232.75

I .1 9 .00 8.99 .00 .025 .025 .025 .COO 1205.00 9389.19

.001517 383. 400. 295 . 3 0 n .00 2439.50 11828.19
"

I FLOW DISTRI2UTIO~ FOR SEeNO: 29.93 CWSEL= 1224.78

I
S1A= 9389. 11911.

PER Q= 100.0
AREA= 17801.8

VEL= 9.C

I
I
I
I

_.

I
01/01/80 01:12:03

PAGE 50

I
SECNO DEPTH CI~SEL CRH'IS WSELK EG HV HL OLOSS BA~K REV

I
Q GLOB QCH GRCS ALOS A,CH ARCB VOL TW.A LEFT/RIGHT

TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA

SLOPE x~a8L XLCH XLOBR ITR!.a~ ID~ ICONT SCR.~R TOP'NID E'IDST



:tSECNJ 30.194
30.19 19.59 1225.69 .ao .CO 1227. 58 .98 1. 55 .08 1228.00

1500CO. O. 1500CO. O. n 20094. O. 2955. 4CC 1234.00
\,.

.23 .00 7. 96 .00 .025 .025 .025 .000 1207. 00 9358. C2

.001209 1125. 1125. 1175. ~ 0 0 .00 2655.34 12013.36
"

FLC~ DISTRIPUTION FOR SECNO= 30.45

30.46 19.12 1228.12 .00
15COOO. O. 1600CO. O.

. 26 .00 11. 52 .00
.001720 1285. 1375. 1035.

PAGE 51

THIS RUN EXECUTED 01/01/80 01:25:15

1226.69CWSEL=

.CO 1230.18 2.05 1. 97 .54 1239.00
n 13885. O. 3491. 468. 1232.00
\, .

.025 .025 .025 .000 1209.00 9358.72
2 0 0 .co 1373.07 10W.79

C'tlSEL= 1228.12

30.19

9358. 12089.
100.0

20093.8
e. a

PE~ Q=
AREA=

VEL=

01/01/80 01:12:03

STA= 9369. 10S00.
PER 0= 10C.0

AREA= 13886.0
V:L= 11.5

*SECNJ 30.458

3301 HV CHANGED MORE THAN HYIN3

FLOW DISTRIBUTICN FOR SECNO=

STft.=

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



- , .. . . '.'" . "·''''~I''·~'\.;-.·''~I~''

I
M~DIFICATION - 50,51,52,53,54,55,56
I8M-PC-XT VERSION

.**.*~* ••********.**************.*****************

I Tl
T2

I T3

WSElJ1 IC:~ECK INQ NINV IDIR STRT METRIC HVINS Q . PQ

I O. 10. O. O. . 002000 .00 .0 O• 1217.310 .003

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDe 181'1 CHNIM ITRACE

I 9.000 .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 01:12:03 PAGE 52

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
0 QLOB QCH OROB ALOB ACH ARCB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR wnl ELMIN SSTA
SLOPE XL08L XLCH XLCBR ITRIAL IDC ICONT CORAR TOPWID ~NDST



I
*PRQF 9

CCHV= .300 CEHV= .500
*SECNO 28.831

I 28.83 14.54 1213.14 .00 1217.31 1215.09 1. 96 .00 .00 1220.00

180000. O. 180000. o. O. 1603~ . O. O. O. 1220.00
nn .00 11. 23 .00 .025 .025 .025 .000 1198.60 8821.44

• .J',J

I .001970 O. o. o. 0 0 4 .00 1825.03 10645.48

I
FLC~ DISTRIg~TIO~ FOR SECNO= 28.83 CWSEL= 1213.14

STA= 8821. 10940.
PER 0= 100.0

I
AREA= 16033.9

VEL= 11.2

I
"SECNO 29.017

29.02 16.66 1215.46 .00 .00 1216.99 1 0 1. 78 . 13 1226.00l.o,J,J

180000. O. 180000. O. O. 18116. O. 400. 46. 1220.CO

.03 .00 9. g,~ .co .C25 .025 .025 .coo 1198.80 g9S2.58

I . 001548 1000. 1020. 1020 . 2 0 0 .00 2067.08 10959.76

I
;LCW DISTRI8UTIO~ FOR SECNC= 29.02 C\'iSEL= 1215.45

STA= 8903. 11000.
- PER Q= 100.0

I AREA= 18115.7
VEL= 9.9

I
*SECNO 29.221

3301 HV CHANGED MORE THAN HVINS

I 29.22 16.15 1217.15 .00 .00 1219.37 2.22 2.03 .34 1224.00

1800CO. O. 180000. O. O. 15057. O. 788. 93. 1224.00

. 05 .00 11. 95 ~n .025 .025 .025 .000 1201.00 9214.75
• "V

I .002547 950. 1020. 970. 2 0 0 .00 1945.28 11150.03

I
FLOW DISTRIBUTIO~ FOR SECNO= 29.22 CWSEL= 1217.15

su= 9215. 11220.
PER Q= 1CO. 0

I AREA= 15057. a
VEL= 12. a

I
I
I 01/01/80 01: 12: 03
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I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGYT

I
TI~E VLOB VCH VROg XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLCBL XLCH XLCBR ITRIAL IDS ICO~T CORAR TCP~1I 0 ENDST



I
"'SECNO 29.470

3301 HV CHANGED MORE THAN HVINS

I 29.47 18.30 1220.80 .OD .00 1221.86 1.05 2.14 .35 1230.00

180000. O. 180000. O. O. 21805. O. 1338. 160. 1224.00

.10 .00 8.25 .00 .025 .025 .025 .000 1202.50 9120.92

I . 001123 1030 . 1300. 970. 2 0 0 .00 2581.02 11701.95

I
FLOW DISTRIBUTION FOR SEONO= 29.47 OWSEL= 1220.80

STA= 9121. 11730.
DER Q= 100.0

I AREA= 21806.2
VEL= 9.3

I
"'SEONO 29.523

29.52 18.42 1221.24 .00 .00 1222.15 .92 .26 .04 1227.00

180000. O. 180000. O. O. 23404. O. 1476. 175. 1227.02

.11 .00 7.69 .00 .025 .025 .025 .000 1282.82 8805.16

I .00C894 230 . 265. 255. 2 0 0 .CO 2591.91 11398.07

I
FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1221.24

STA= 880S. 11435.
PER Q= 10C.0

I AREA= 23403.5
VEL= 1.7

I *SECNO 29.573
29.57 18.45 1221. SO .00 .00 1222.41 .S2 .22 .03 1221.30

180000. O. 180000. o. o. 24802. O. 1522. 192. 1221.35

.12 .00 1.26 nn .025 .025 .025 .000 1203.15 8805.45

I
.""

.000792 230. 265. ,,;:::: 2 0 0 .00 2131.98 11544.43
'-"' ....

I FLOW DISTRIBUTION FOR SEeNO= 29.57 CW3EL:: 1221.60

STA= 8805. 11583.

I
PER Q:: 1CO. 0

AREA: 24802.1
VEL:: 7.3

I
I
I
I 01/01/80 01:12:03
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-

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS SANK ELEV

Q QLOB QCH GRCS ,~LOB ACH A~aB VOL TWA LEFT/RIGHT

I TIM: VLOB VCH VR08 XNL XNCH XNR WTN ELMIN S51ft,

SLOPE XL08L' XLCH XLOBR !TRIAL IDC ICO~T CORAR TOPWID ENDST



I
"SECNO 29.523

29.52 18.42 1221.89 .00 .00 1222.64 .74 .20 .02 1227.70

18caeo. O. 180000. e. e. 25012. O. 1777. 209. 1227.57
1~ .00 5.92 .co .025 .n5 .025 onn 1203.47 8806.90

.. "
. ",.~

I .000724 230. 255. 255. 2 0 0 .00 2883.58 11590.48

I
FLO~ DISTR!eUTIO~ FOR SECNO= 29.62 CWSEL= 1221.89

STA= 8807. 11732.

I
PER 0= 100.0

AREA= 25011.7
VEL= 6.9

I "SECNO 29.676
29.68 18.35 1222.15 .00 .00 1222.84 .59 .18 .02 1228.00

180000. O. 180000. O. O. 27W. O. 1939. 22? 1228.00

I
.14 .00 5.63 .CO .025 .025 .025 .OGO 1203.30 8907.30

.oe0671 230. 255. 255. 2 0 0 .00 3028.88 11836.18

I FLQW DISTRIBUTION FOR SECNO= 29.63 OiSEL" 1222.15

STA" 8807. 11880.

I
PER Q= 100.0
ARE.~= 27144.1

VE'_= 5.6

I *SECNO 29.751
2£.75 lP .,n 1222.40 .00 .00 1223.43 1.03 .42 .17 1225.10

I .............

130000. O. 180000. O. O. 22077. O. 2165. 259. 1231.10

.15 nn 8.15 .00 .025 .025 .025 .Geo 1204.10 9440.26

I
.W"

.001840 383. 400. ?ot; 0 0 0 .00 3859.87 13200.13
L. ..........

I FLO~ DISTRIBUTION FOR SECNO= 29.75 cr;SEL= 1222.40

ST,~,= gUO. 13405.

I
P:R Q= 1CC.C

AREA" 22077.3
VEL= 8.2

I
I
I
I
I 01/01/80 01:12:03
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I SECNO DEPTH CV;SEL CR HiS WSELK EG HV HL OLOSS BANK ELEV
(\ QLOB QCH QROB ALOB .A.CH AROB VOL TWA LEFT/RIGHT
'!

I
TI~E VLOS VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XL08L XLCH XLOBR ITRIAL IDC ICONT CCRAR TOPWID ENDST



I
"'SECNO 29.827

29.83 18.65 1223.05 .OC .CO 122430 1.3~ .81 .15 1225.40

18COCO. O. 1SC~80. O. O. 19355. O. 2355. 29" 1231.40

1 ~ .00 9.30 .GO .025 .025 .025 .OCO 1204.40 9101.05
. '"

I . 00223 ~ 383. 400. 295. 2 0 0 .00 3208.95 12610.00

I
~LC~ DISTRI8UTIO~ FOR SECNO= 29.83 CWSEL= 1223.05

STA= 9401. 12594.
PER 0= 100.0

I ARU= 19355.4
VEL= 9.3

I
"'3ECNO 29.903

3301 HV CHA%ED ~1aRE THAN HVINS

I 29.90 19.10 1223.80 .00 .00 1225.67 1. 87 1. 01 .26 1225.70

18Qa~O. o. 180000. n O. 15405. O. 2519. 318. 1231.70
v •

. 17 .00 10.97 .00 .025 .025 .C25 .000 1204.70 9355.01

I
.002955 383. 400. 295. 1 0 a .oc 255~. 11 11919.12

I
FLOW DISTRIBUTION FOR SECNO= 29.90 Cl'iSEL= 1223.80

STA= 9355. 11982.
PER C= 100.0

I AREA= 154~5.2

VEL= 11.0

I
"'SECNO 29.981

29.98 20.28 1225.28 .00 .00 1225.57 1. 39 .85 . : 4 1226.80

130000. O. 180000. O• O. 19029. O. 2532. 341. 1232.75

.18 . 00 9.45 nn .025 .025 .C25 .CCO 1205.00 9357.16.""

I . 001553 383 . 400. 295. 3 0 0 .00 2455.81 11833.97

I
FLOW CI3TRI9JTIC~ FOR SECNO= 29.98 CWSEL= 1225.28

STA= 9357. 11911.
°ER Q= 1CO. 0

I AR:A= 19G28.i
VEL= 9.5

I
I
I
I 01/01/80 01:12:03
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I SECNO DEPTH Cl'iSEL CRIWS I\SELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH ARCB VOL TWA LEFT/RIGHT

I
TI~E VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICO~T CORAR TOPWID EN~ST



*SECNO 30.194
3C.19 20.27 1227.27 .00 .00 1228.35 1. 07 1.59 .09 1228.00

18COOO4 O. 18COOO. n O. 21652. O. 3207. 407. me 00
~ .

.22 .ao 8.31 .00 .025 .025 .025 .000 1207.00 9332.11

.001212 1125. 1125. 1175 . 2 0 0 .00 2587.30 12019.40

**************************************************
We!,,' PCI ::~':C f'Fcrt l!rV 7<:' I!t"HTCr\ Mt V lCQt

FLOW DISTRI8UTIO~ FOR SECNO= 30.46

30.46 19.67 1228.67 .00
180000. O. 180000. O.

. 25 .co 12.29 .GO
.0018H 1285. 1375 . 1035.

PAGE 57

THIS RUN EXECUTED 01/01/80 01:26:45

1227.21CWSEL=

on 1231.02 2.35 2.03 .54 1239.00. ~

O. 14647. O. 3780. 472. 1232.00

.025 .025 .025 .OCC 1209.00 9355.23
2 0 0 .00 1384.84 10750.07

CWSEL= 1228.57

30.19

01/01/80 01:12:03

STA= 9355. 10800.
PE~ Q= 100.0

AREA= 14547.1
VEL= 12.3

3301 HV CHANGED MORE THAN HVINS

"SECNO 30.458

STA= 9332. 12089.
PER c= 100.0
,ARE~= 21652.5

VEL= 8.3

FLO~ DISTRIBUTIO~ FOR SECNO=

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



M:;OIFICATiO~J - 50,51,52,53,51,55,56

I IeM-PC-XT VERSION
**************************************************

I T1
T2
T3

I J1 ICHEC~ INQ NINV IOIR STRT METRIC HVINS Q fiSEL FO

I O. 11. O. O. .002000 .00 .0 O. 1217.310 .COO

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE

I 10.COO .000 -1.000 .000 .000 .000 .OCO .000 .000 15.000

I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 01:12:03 PAGE 58

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
0 QLOB QCH QROB AL08 ACH ARCB VOL TWA LEFT/RIGHT
TIME VL08 YCH YROB XNL XNCH XNR h'TN ELMIN SST.~

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CCRAR TOPWID ENDST

I



I
"PROF 1C

CCHV= .300 CEHV= .500
*SECNO 2g.831

I 28.83 15.19 1213.79 .00 1217.31 1215.88 2.09 .00 on 1220.00• w

200000. O. 200000. O. O. 17246. O. O. O. 1220.00

.CO . CO 11.60 .00 .025 .025 .025 .000 1193.60 8320.35

.001988 O. O. O. 0 0 4 .00 1381.70 10702.05

I
FLOW DISTRI8UTIG~ FOR SECNO= 28.83 CliSEL= 1213.79

I ST.a= 3820. 10940.
PER Q= 100.0

AREA= 17245.7

I VEL= 11.6

"'SECNO 29.017

I
29.02 17.34 1215.14 .OC .00 1217.77 1.53 1. 75 .14 1225.00

200000. O. 200000. O. O. 19512. O. 430. 46. 1220.00

.03 .00 10.25 .00 .Q25 .025 .025 .000 1193.80 8898.95

. 001501 1000 . 1020. 1020. a a .00 2075.29 10974.25

I
FLOW DISTR!BUTIO~ FOR SECNO= 29.02 CWSEL= 1215.14

I ST,A= 8899. 11000.
PER 0= 100.0

AREA= 19511.1

I VEL= 10.3

*SECNO 29.221

I 3301 HV CHANGED MORE THAN HVINS

29.22 16.74 1217.74 .00 .00 1220.10 2.37 1.97 .37 1224.00

I 200000. O. 200000. O. O. 15205. O. 849. o~ 1224.00..·oJ •

.05 .00 12.34 nn .025 .025 .025 .000 1201.00 9213.77
.W"

.002569 950. 1020. 970. 2 a C .00 1951.41 11165.19

I FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1217. H

I STA= 9214. 11220.
PER Q= 100.0

AREA= 16204.7

I
VEL= 12.3

I
I
I 01/01/80 01:12:03

PAGE 59

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QRCB ALOS ACH AROB VOL TWA LEFT/RIGHT

TIME VL08 VCH VROB XNL XNCH XNR WTN W"IN SSTA

SLOPE XLOBL XLCH XLOSR ITRIAL IDe ICONT CORAR TOPWID E~WST

I



I
*SECNO 29.470

3301 HV CHANGED MORE THAN HVINS

I
29.~7 18.92 1221.42 .00 .CO 1222.55 1. 13 2.08 .37 1230.00

200000. O. 200000. O. O. 23H1. O. 1440. 151. 122~.OO

.09 .00 8.53 .00 .025 .025 .025 .000 1202.50 9119.49

.001093 1030. 1300. 970. 2 0 a .00 2587.99 11707.48

I
FLOW DISTRIBUTION FOR SECNO: 29.~7 CWSEL: 1221.42

I STA: 9119. 11730.
PER Q: 100.0

AREA: 23441.1

I VEL: 8.5

"'SEeNO 29.523

I
29.52 19.04 1221.85 .00 .00 1222.86 .99 .25 .04 1227.00

200000. O. 200000. n n 25040. O. 1588. 17? 1227.02
v • v.

.10 .00 7. 99 .00 .025 .025 .025 .000 1202.82 8805.49

.000S83 230. 255. 255. 0 0 .OC 2595.53 11402.12

I FLOW DISTRIBUTION FOR SECNO: 29.52 CWSEL= 1221.85

I STA= 8805. 11435.
PER Q= 100.0

AREA: 25039.5

I VEL: 8.0

"'SECNO 29.573

I
29.57 19.08 1222.23 .00 .00 1223. , 1 .88 .22 .03 1227.30

200000. o. 200000. O. O. 25525. O• 1744 . 193. 1227.35

.11 . 00 7. 54 .00 .025 .025 .025 .000 1203.15 8805.74

.000784 230 . 255. 255. 2 0 0 .00 2742.95 11548.70

I FLCW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1222.23

I STA: 8806. 11583.
PER Q: 100.0

AREA: 25525.3

I VEL: 7.5

I
I
I
I 01/01/80 01: 12 :03

PAGE 50

I
SECNO DEPTH CWSEL CWIS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH GRaB ALCS ACH ARaB VOL TWA LEFT/RIG!-1T

m~E VLO~ VCH VR08 XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLCBR ITRIAL IDC ICONT CORAR TO PI-II D ENDST

I



I 29.62 19.06 1222.53 .00 .00 1223.33 .80 .20 .02 122i.?O

200000. O. 200000. O. O. 27847 . O. 1910. 210. 1227.67

.12 .00 7.18 .00 .025 .C25 .025 .000 1203.47 8805.14

I
. 000714 230. 265 . 255. 2 a 0 .00 2888.88 11695.02

FLCW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1222.53

I STA= 8806. 11732.
PER Q= 100.0

I
AREA= 27847.0

VE!_= 7.2

*SECNO 29.676

I
29.58 19.00 1222.30 .CO .CO 1223.53 .73 .18 .02 1228.00

200000. O. 200COO. O. O. 29087. O. 2083. 228. 1228.00

.13 .co 6.88 .co .025 .025 .C25 .000 1203.80 8805.50

I
.000559 230 . 265. 255. 2 a a .00 3034.49 11840.99

FLC~ DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1222.80

I su= 8807. 11 SSO.
?ER Q= 100.0

ARE.A.= 29087.4

I VEL= 6.9

*5ECNO 29.751

I
29.75 18.94 1223.04 .00 .CO 1224.07 1.03 .39 .15 1225.10

200000. O. 200000. e. o. 24549. O. 2329. 250. 1231.10

.15 .00 8.15 .co .025 .025 ~?<; .000 1204.10 9407.07• lie. ....

.001517 383. 400. 295. 0 a 0 .00 3900.80 13307.88

I
FLC~ OISTRIBUTION FOR SECNO= 29.75 CWSEL= 1223.04

I STA= 9407. 13406.
PER c= 100.0

AREA= 24548.9

I VEL= 8.1

I
_.

I
I
I
I

01/01/80 01:12:03
PAGE 61

SECNO DEPTH CHSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I 0 OLOB QCH GROB ALOS ftCH AROB VOL T\'1A LEFT/RIGHT

TI~E VLOB VCH VR08 XNL XNCH XNR WTN El'~IN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL II'" ICO~T CORAR TOPWID ENDST
""

I



29.83 19. 19 1223.59 ~aJ
(lp 1224.93 i . I~ C .73 .:s :22J.!~O

I
.Ju

2000CO. O. 200030. O. O. 21095. O. 2539. 293. 1231.40
.15 .00 9.48 ~n .025 .025 .025 .000 1204.40 9311.81.uu

.002092 333 . 400. 295. 2 0 0 .00 3231.61 12615.42

I
~LOW DISTRIBUTIO~ FOR SECNO= 29.83 OiSEL= 1223.59

I STA= 9318. 12694.
PER Q= 100.0

AREA= 2109t.9

I VEL= 9.5

*SECN8 29.903

I 3301 HV CHANGED MORE THAN HVINS

29.90 19.55 1224.25 .CO .00 1226.25 2.00 .97 .30 1225.10

I 200000. O. 200000. n O. 17609. O. 2717. 320. 1231.70".
.17 .00 11.36 .00 .025 .025 .025 .COC 1204.70 9349.03

.002814 383. 400 . 295. 0 0 0 .00 2573.B1 11922.84

I FLOW DISTRIBUTION FOR SECNO= 29.90 CWSEL= 1224.25

I STA= 9349. 11982.
PER Q= 100.0

AREA= 17508.6

I
VEL: 11.4

"'SECNO 29.9Bl
29.93 20.74 1225.74 .00 .00 1227. 27 1.53 .85 .14 1226.80

I 20000C. O. 200000. O. O. 20179 . O. 2890. 343. 1232.75
.18 .00 9.91 .00 .025 .025 .025 .OCO 1205.00 9346.72

. 001711 383 . 400. 295. 3 0 0 .00 2492.06 11838.78

I ~LO~ DiSTRI8UTIC~ FOR SECNO= 29.98 CWSEL= 1225. H

I STA= 9347. 11911.
PER Q= 100.0

AREA= 20179.1

I
VEL= 9.9

I
I
I
I

01/01/80 01:12:03 PAGE 62

S~CNO DEPTH CWSEL CRII~S WS~LK EG HV HL OLOSS 8AN~ ELEV

I " QLOB QCH QR09 ALOB ACH ARCB VOL ni,~ LEFT/RIGHT0,(

TIME VLOB VCH VROB XNL XNCH XNR WTN El'~IN SSTA
SLOPE XLOBL XLCH XLCBR !TRIAL IDC ICONT CC,~AR TCPWID ENDST

I



30.19 20.83 1227. 83 .:J "Ii" i228.99 : . 1b \ ~ ~ ;228.~C..... 1."1 ., ,

200000. O. 200000. O. O. 23153. O• 3450. 410. 1234.00

.22 .co 8.54 .00 .025 .025 .025 .000 1207. 00 9307. 45

.001215 1125. 1125 . 1175. 2 0 0 .00 2117.10 12025.16

FLOW DISTRIBUTIC~ FOR SECNO= 30.19 CWSEL= 1221.83

STA= 9307. 12089.
DER 0= 100.0

AREA= 23152.5
VEL= 8.6

"SECNO 30.458

3301 HV CHANGED MCRE THAN HVINS

30.46 20.18 1229.18 .co .00 1231.32 2.53 2.09 .74 1239.00

200000. O. 200000. O. O. 15350. O. 4051. 415. 1232.00
?~ .00 13.02 M .025 .025 .C25 .000 1209.00 9362.00

.~~ .... "
.001963 1285. 1375. 1035. 2 0 0 .co 1355.16 10157.15

FLCW DISTRIBUTIC~ FOR SECNO= 30.45 CWSEL= 1229.18

ST.~= 9352. 10800.
PER Q= 100.0

AREA= 15359.1
VEL= 13.0

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

01/01/eo 01:12:03

~EC2 RELEASE DATED NOV 16 UPDATED MAY 1984
FQPnR cnQQ. - 01 n? n? n! n~ f~

,~ .

PAGE 63

THIS RUN EXECUTED 01/01/80 01:28:14



I
15M-PC-XT VERSION

~*************************************************

I T1
T2
T3

I J1 ICHECK INO NINV IDIR STRT METRIC HVINS 0 WSEL FO

o. 12. O. O. .002000 .00 .0 d. 1217 .310 .. 000

I J2 NPROF IPLOT PRFVS XSECV XSECH FN AllQe 18;'1 CH~JIM !TRft.CE

1~ nnn .000 -LOCO .000 .000 .OCO .000 .000 .000 15.000

I
.... V\JIJ

-

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

01/01/80 01:12:03 PAGE 64

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I 0 QL09 QCH ORCB ALOB ACH ARCB VOL TWA LEFT/RIGHT
TI~E VL08 VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDe ICO~T CORA.R TOPWID ENDST

I



I CCHV= .300 CEHV= .500
*SECNO 28.831

28.83 15.97 1214.57 .CO 1217.31 1215.81 2.24 en .00 1220.00. "

I 225008. O. 225000. O. O. 18745. O. O. O. 1220.00

.00 .00 12.00 .00 .025 .025 .025 .000 1198.50 8819.05
.001998 O. O. O. 0 0 4 .00 1949.52 10768.57

I FLCW DISTRI8UTI8~ FOR SECNO= 28.83 CWSEL= 1214.57

I STA= OP10 10940.!.o.~ I..,.

PER Q= 100.0
AREA= 18W.8

I
VEL= 12.0

*SECNO 29.017
29.02 18.13 1216.93 .CO .00 1218.58 1.75 1.73 .14 1226.00

I 225000. O. 225000. O. O. 21162. O. 467. 47. 1220.00

.03 .00 10.53 .00 .025 .025 .025 .000 1198.80 8393.02
.001459 1000 . 1020. 1020. 2 n a .00 2085.53 10979.54v

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1216.93

I STA= 8893. 11000.
PER Q= 100.0

AREA= 21162.3

I
VEL= 10.6

"'SECNO 29.221

I 3301 HV CHANGED MORE THAN HVINS

29.22 17.45 1218.45 .CO .co 1220.99 2.54 1.91 .39 1224.00

I
225000. O. 225000. G. O. 11592. O. 921. 95. 1224. 00

.05 .00 12.79 .00 .025 .025 .025 .000 1201.00 9212.59

.002485 950. 1020. 970. 2 0 0 .00 1958.81 1117i.40

I FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1218.45

I
ST.~= 9213. 11220.

PER Q= 100.0
~,REA= 17592.3

VEL= 12.8

I_.

I
I
I

01/01/80 01: 12 :03 PAGE 65

SEeNO DEPTH C~~SEL CRIWS ~SELK EG HV HL OLOSS E,ANK ELEV

I Q QLOB QCH QROB AL08 ACH AROB VOL TWA LEFT/RIGHT
TI~E VLOS VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLaDE XLOBL XLCH XLOSR !TRIAL IDC ICONT CORAR TOPWID ENDST

I



I 3301 HV CHANGED MORE THAN HVINS

29.47 19.68 1222.18 .00 .CO 1223.40 1.22 2.02 .40 1230.00

I 225000. O. 225000. O• O. 25405. O. 1553. 163. 1224. 00
.09 .CO 8.85 .00 .025 .025 n~<; .000 1202.50 9117.76.u(.o,J

.001063 1030. 1300. 970. 3 0 0 .00 2595.35 11714.11

I FLew DISTRI3UTIO~ FOR SECNO= 29.0 CWSEL= 1222.18

I STA= 9118. 11730.
PER Q= 100.0

AREA= 25405.5

I
VEL= 8.9

"'SWIG 29.523
29.52 19.80 1222.52 nn .00 1223.70 1.08 .25 .04 1227.00.""

I 225000. O. 225000. O. O. 26999. O. 1722. 178. 1227.n

.10 .00 8.33 .CO .025 .025 .025 .000 1202.82 8804.52
.000872 230. 255. 255 . 0 0 0 .00 2602.27 11405.96

I FLOW OISTRI8UTIO~ FOR SECNe= 29.52 CH3EL= 1222.62

I STA= 9g05. 11435.
PER Q= 100.0

AREA= 25999.3

I
VEL= 8.3

:t:SECNO 29.573
29.57 19.84 1222.99 .00 .00 1223.95 .95 .22 .04 1227.30

I 225000. O. 225000. O. O. 28533. O. 1891. 195. 1227.35
.11 .00 7.85 .00 .025 .025 .025 .000 1203.15 88040 88

.000771 220. 265. 255. 2 0 0 .00 2749.02 11553.90

I FLOW OISTRIBUTIO~ FOR SECNO= 29.57 CWSEL= 1222.99

I STA.= 8805. 11583.
PER Q= 100.0

AREA= 28633.0
VEL= 7.9

I
I
I
I

01/01/80 01: 12 :03 PAGE 66

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS 8A~K ELEV

I Q QLOB QCH QRCB ALOB ACH AROB VOL TW.~ LEFT/RIGHT
TI~E VL08 VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBl XLCH XLOBR !TRIAL roc Icon CORAR TOP~iID ENOST

I



29.52 19.84 1223.31 .DC ('I' 122U1 .31 .19 'l'J 1227 .10

I
.""U • '.. oJ

225000. o. 225000. O. O. 30089. O. 2070. 212 . 1227.67
. 12 .00 7.48 .00 .025 .025 .025 .oaa 120U7 8805.22

.000700 230 . 255. 255. 2 0 0 .00 2395.33 11700.55

I
FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1223.31

I STA= 8805. 11732.
DER Q= 100.0

AREA= 30088.8

I VEL= 7.5

*SECNO 29.576
29.58 19.78 1223.58 .CG .00 1224.31 .79 .18 .02 1228.00

I 225000. O. 225000. O• O. 31~58. O. 2257. 230. 1228.00
. ~ 3 . 00 7.15 .00 .025 .025 .025 .000 1203.80 8905.53

.000544 230 . 265. 255. 2 0 0 .00 3041.32 11846.34

I FLOW DISTRIBUTION FOR SECNC= 29.58 CWSEL= 1223.58

I ST,~,= 8806. 11880.
PER Q= 100.0

AREA= 31458.5

I VEL= 7.2

*SECNO 29.751
_. 29.75 19.73 1223.83 .00 .00 1224.85 1.03 .37 .12 1225.10

I 225000. O. 225000. O. O. 27594. n 2528. 252. 1231.10Ii •

.14 .00 8.15 00 .025 .025 .025 .000 1204.10 9355.65.. "
.001410 383. 400. 295. 0 0 0 .00 3950.55 13317.31

I FLOW DISTRIBUTION FOR SECNO= 29.75 Cr/SEL= 1223.83

I ST,A= 9367. 13405.
yER 0= 100.0

AREA= 27593.9

I
VEL= 8.2

I
I
I
I

01/01/80 01:12:03 PAGE 67

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK HEV

I
Q QLOB QCH QROB ALOS ACH A,RCB VOL TWA LEFT/RIGHT
m~E VLOS VCH VR08 XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLCBR ITRIAL IDC ICONT CCRAR TOPWID ENDST

I



29.83 ;g.88 1224.23 . U.. .'.IIJ : t.~ J • I ~ I • ., .... . ." .... ' :.: ~J .:.t .I

I 225000. O. 225000. O. O. 23315. O. 2752. 295. 1231.40
.15 .00 9.65 .00 .025 .025 .025 .000 1204.40 9348.43

.001925 383 . 400. 295. 2 0 0 .00 3273.84 12622.27

I FLOW DISTRIBUTION FOR SECNO= 29.83 CWSEL= 122C 28

I STA= 9348. 12594.
PER Q= 100.0

AREA= 23315.3

I
VEL= 9.7

"'SECNO 29.903

I 3301 HV CHANGED MORE THAN HYINS

29.90 20.13 1224.83 .CO .00 1225.99 2.15 .91 .35 1225.70

I
225000. O. 225000. O. O. 19094. O. 2957. 322. 1231.70

.15 en 11.78 .00 .025 .025 .025 .000 1204.70 9329.48..
.002753 333. 400. 295. 2 0 0 .00 2597.92 11927.41

I FLOW DISTRIBUTION FOR SECNO= 29.90 CWSEL= 1224.83

I
STA= 9329. 11982.

PER 0= 100.0
AREA= 19094.1

VEL= 11.8

I *SECNO 29.981
29.98 21.32 1225.32 .00 .00 1228.00 1.68 .87 .14 1225.80

I
225000. O. 225000. O. O. 21528. O. 3144. 345. 1232.75

.17 .00 10.40 .CO .025 .025 .025 .000 1205.00 9321. 28
.001748 383. 400. 295. 3 0 0 .00 2523.49 11844.77

I FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1225.32

I
STA= 9321. 11911.

PER Q= 100.0
AREA= 21627.7

VEL= 10.4

I
I
I
I

01/01/80 01: 12 :03 PAGE 68

I
SWW DEPTH CWSEL CWIS WSELK EG HV HL OLOSS BA.NK ELEV

._.

Q QLOB QCH GROB ALOe ACH AROB VOL TWA LEFT/R!GHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELI/IN SSTA
SLOPE XLOBL XLCH XLOSR ITRIAL IDC ICONT CORAR TOPWID ENDST

I



222~ CC;C33 ~t:cr i()~ oJ i~ 1 J tX[tN:i:J
II _

~ :-... I·J'..I.I'>J ."t\,j

30.19 21.48 1228.48 .00 .00 1229.75 1.27 1.62 .12 1228.00
225000. O. 225000. O. O• 24927. a. 3745. 414. 1234. 00

.21 .00 9.03 .00 .025 .025 .025 .000 1207.00 9300.00
.CC 1211 1125. 1125 . 1175. 0 a .00 2731.90 12031.90

FLOW DISTRIBUTION FOR SEcrw= 30.19 ChiSEl= 1223.48

STA= 9300. 12089.
PER Q= 100.0
.~RE.~= 24925.8

VEl= 9.0

*SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

30.45 20.77 1229.77 .on .00 1232.77 3.00 2.15 .87 1239.00
225COO. O. 225GOO. O. O. 15184. n 4394- 479. 1232.00\..:.

.24 .00 13.90 .co .025 .025 .025 .oco 1209.00 9258.28
.002113 1285 . 1375. 1035. 2 0 0 nn 1408.29 10756.57.Co

FLCt~ DISTRIBUTION FOR SECNO= 30.46 CWSEL= 1229.77

ST.~= 9353. 10300.
PER 0= 100.0

AREA= 16183.6
VEl= 13.9

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

01/01/80 01:12:03

~~~~~~*******~*~~~~~***~*************t************

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CaRR - 01,02,03,04,05,06

PAGE 69

THIS RUN EXECUTED 01/01/80 01:29:46



.. ~.":-~' ..... -,\ i " :::,,:HV~

I *t~*~*ttt*****************************************

I
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NU~8ER INDICATES MESSAG: IN SU~~ARY OF ERRORS LIST

GDRAI~AGE ENGINEERING,J

I SU~~ARY PRINTOUT

I SWJO Q AREA CWSEL DEPTH EL~IN QCH VCH TOPWID SSTA ENDST

2B.831 20COC.00 4020.00 1206.02 1.42 1198.50 20000.00 4.98 1555.01 8909.23 10415.24

I 28.831 ~OOQO.CO 5214.69 1201. 39 8.79 1198.60 moo.oo 5.44 1531.93 885-4.43 10~92.36

28.831 50000.00 7981.54 1208.45 9.85 1198.60 60000.00 7. 52 1676,41 8829.25 10505.65
23.831 80000.00 9551.16 1209.39 10.79 119S.60 79999.99 8.38 1629.52 8827.59 10517.31

I
28.831 10COOO.00 10920.33 1210.19 11.59 1198.60 100000.00 9.16 1701.05 8826.35 10527.40

28.831 12COOO.00 12200.94 1210.94 12.34 1198.50 120000.00 9.84 1711.69 2825.10 10536.79

28.831 140000.00 13399.15 1211.64 13.04 1198.60 140000.00 10.45 1721.58 8823.93 10545.51
28.831 160000.00 WS7.97 1212.37 13.77 1198.50 160000.00 10.92 mU8 8822.72 10581.20

I 28.831 180000.00 16033.94 1213.14 14.54 1198.50 180GOO.00 11. 23 1825.C3 8821.44 10646.48

28.831 200000.CO 172~5.69 1213.79 15.19 1199.60 200000.00 11.50 1881.70 8820.35 10702.05
28.831 225000.00 18744.83 1214.57 15.97 119S.60 225000.00 12.00 1949.52 8819.05 10768.57

I 29.017 20000.00 3950.90 1208.29 9.49 1198.80 20COO.00 5.06 1788.71 9133.23 10921.9~

29.017 40000.00 5286.22 1209.57 10.77 1198.80 40000.00 6.36 1870.51 9059.84 10930.45
29.017 60000.00 8324.41 1210.64 11.84 119S.80 500CO.00 7. 21 1939.27 8998.32 10937.59

I 29.017 SOOCO.OO 10180.19 1211.58 12.78 1198.80 80000.00 7. 25 1999.73 8944.14 10943.87
29.017 100000.00 11919.56 1212.44 13.64 1198.80 100000.00 8.39 2031.81 8917.80 10949.60

29.017 120000.00 13540.12 1213.23 14.43 1198.80 120000.00 8.86 2041.09 8913.82 lC954.91

I
29.017 140000.00 15ceL 73 1213.99 15.19 1198.80 140000.00 9.28 2049.90 8910.04 10959.94
29.017 150000.00 16511.52 1214.73 15.93 1198.80 150000.00 9.53 2058.57 e906.33 10954.90
29.017 180000.00 18115.58 1215.46 16.65 1193.80 180000.00 9.94 2067.08 8902.58 10959.76
29.017 200000.00 19511.71 1216.14 17.34 1198.80 200000.00 10.25 2075.29 8893.96 10974.25

I 29.017 225000.00 21152.32 1216.93 18.13 119S.80 225COO.00 10.53 2086.53 8893.02 10979.54

I
I
I
I
I

01/01/80 01:12:03 PAGE 70

I
SWiG Q AREA C\'iSEL DEPTH ELMI~J QCH VCH TOPWIC SSTA ENDST

I 29.221 20000.00 3520.85 1210.27 9.27 1201.00 20000.00 5.52 1019.25 9226.21 10245.46
29.221 40000.00 5063.43 1211.67 10.67 1201.00 ~CCOO.OO 7. 90 lC.~9.47 9223.89 10273.35
29.221 50000.00 7311.83 1213.06 12.06 1201.00 50000.00 8.21 1818.04 9221.57 11039.61

I 29.221 8COOO.00 8791.30 1213.86 12.86 1201. CO 80000.00 9.10 180.54 9220.23 11059.86
- - ~ .. -- . .... - . .-.--. -- ..



.............. , l. ... \~ ........ '., .. I • ~ ...... ,; ' ... " ... ~ ~ ...... ~ -I ; • I • ~ • :. . .... , ,.,.l..'1'1'

I 29.221 140000. CO 12651.68 1215.91 14.91 1201.00 140000.00 11.06 1929.95 9216.81 11146.67
29.221 lEOOOO.OO 13857.10 1216.53 15.53 1201.00 150000.00 11.54 1938.90 3215.78 11154.51
29.221 180000.00 15056.95 1217.15 15.15 1201.00 lEOOOO.OO 11.95 1945.28 9214.75 11150.03
29.221 20DOOO.00 16204.75 1217.74 15.74 1201.00 20COCo.CO 12.34 1951.41 9213.77 11155.19

I 29.221 225000.00 17592.32 1218.45 17.45 1201.00 225000.00 12.79 1958.S1 9212.59 11171.40

29.00 20000.CO 5298.85 1211.52 9.02 1202.50 20000.00 3.77 930.8,1 9142.00 10072.83

I 29.470 40000.00 7259.58 1213.52 11. 12 1202.50 40000.00 5.50 950.82 9137.24 10088.05
29.470 60000.00 8717.50 1215.13 12.53 1202.50 5COOO.00 5.88 951.83 9133.80 10095.63
29.47Q 80000.00 12616.44 1217.21 14.71 1202.50 80000.00 5.34 2541.4 7 . 9129.08 11670.55
29.470 10COCO.00 14514.13 1218.01 15.51 1202.50 100000.00 5.81 2550.3,9 9127.24 11577.52

I 29.470 120000.00 16599.38 1218.77 15.27 1202.50 12COOO.00 7. 23 2558.5£ 9125.53 11684.22
29.470 1400CO.00 18422.17 1219.48 15.98 1202.50 140000.00 7. 60 25S5.S3 9123.91 11690.44
29.470 150000.00 20130.83 1220.15 17.55 1202.50 150000.00 7.95 2513.85 9122.40 11696.25

I
29.470 180000.00 21806.22 1220.80 18.30 1202.50 180000.00 8.25 2581.02 9120.92 11701.95
29.470 2000CO.00 23H 1.10 1221.42 18.92 1202.50 200000.00 8.53 2587.99 9119.49 11707.dg
29.470 225000.00 25405.48 1222.18 19.58 1202.50 225000.00 8.86 2595.35 9117.76 11714.11

I 29.523 20000.00 4039.99 1211.60 8.78 1202.82 20000.00 4.95 959.07 8316.48 9775.55

29.523 40000.00 5108.34 1213.72 10.90 1202.82 ~OOQO.CO 6.55 993.22 8814.21 9807.44
29.523 60CCO.00 8510.27 1215.45 12.53 1202.82 60000.00 7. 05 2548.52 8812.37 11360.89

I
29.523 80000.00 14205.16 1217.68 14.S5 1202.82 seoco.oo 5.63 2555.20 ~909.99 11375.18

29.523 100000.00 15251.C4 1218.47 15.65 1202.82 100000.00 5.15 2571.15 8809.13 11380.29
29.523 120000.00 18180.90 1219.22 15.40 1202.82 120COO.00 5.60 2515.78 3803.33 11385.10
29.523 140000.00 20004.95 1219.93 17.11 1202.32 140000.00 7.00 2582.07 8807.57 11389.5~

I 29.523 150000.00 21H9.05 1220.50 17.78 1202.82 1500CO.00 7. 35 2587. 13 8806.85 11393.97
29.523 180000.00 23403.54 1221.24 18.42 1202.82 180000.00 7. 69 2591.91 8205.15 11398.07
29.523 200000.00 25039.52 1221.85 19.04 1202.82 200000.00 7. 99 2595.53 8805.49 11402.12
29.523 225000.00 25999.26 1222.52 19.80 1202.82 225000.00 8.33 2502.27 8804.58 11406.95

I 29.573 20000.00 4247.59 1211. 91 8.76 1203.15 20000.00 4.71 1012.71 8317.42 9830.13

29.573 40000.00 6498.57 1214.09 10.94 1203.15 40000.00 6.16 1050.13 8814.95 9855.09

I
29.573 50000.00 lC507.17 1215.33 13.18 1203.15 50000.00 5.71 2595.36 8812.41 11508.17
29.573 80000.00 14893.18 1217.97 14.82 1203.15 80000.00 5.37 2709.20 8810.57 11519.77
29.573 100000.00 17121.22 1218.78 15.63 1203.15 100000.00 5.84 2715.70 8809.54 11525.34
2£.573 120000.00 19192.44 1219.54 16.39 1203.15 120000.00 6.25 2721.72 8808.78 11530.50

I 29.573 .140000.00 21150.39 1220.25 17. 11 1203.15 140000.00 6.52 2727.41 8807 . 97 11535.38
29.573 150000.00 23022.02 1220.95 17.80 1203.15 160000.00 6.95 2732.83 8S07.19 11540.02
29.573 180000.00 24802.10 1221.50 18.45 1203.15 180000.00 7. 25 2737. 98 8805.46 11544.43

I
29.573 200000.00 26525.26 1222.23 19.08 1203.15 200000.00 7. 54 2742.95 8305.74 11548.70
29.573 225000.00 28633.02 1222.99 19.84 1203.15 225000.00 7. 86 2749.02 BaGL88 11553.90

I
I
I
I 01/01/80 01: 12 :03 PAGE 71

I SECNO Q AR~A CWSEL DEPTH ~LMIN QCH VCH TOP~ID SSTA ENDST

I
29.623 20000.00 4410.01 1212. i 8 8.71 1203.47 20COO.00 4.54 1055.59 8818.45 9884.04
29.623 40000.00 6819.00 1214.40 10.93 1203.H 40000.00 5.87 1104.93 8815.81 9920.74
29.623 50000.00 11392.32 1216.79 13.32 1203.47 60000.00 5.27 2841. 05 9812.97 11554.02

I
29.523 80000.00 15496.08 1218.23 14.75 1203.47 8ceoo.00 5.15 2853.05 8811.25 11554.31
ryO ~ry~ ,nnnnn nn '79~~ n~ 1?'0 n. ,. ,0 1?n~ ft 7 OOCOO 00 • ,1 70,0 07 00.1 n ?Q 11t;7? '.



29.523 140000.00 22~23.C4 1222.54 17 .07 12U3.4'i 1480GO.02 ~ ?J -:: c"'? oJ ':) :3CS.51 11580.83

I
>l.W ... ,,1,,1 I," •.,J.J

29.623 150000.8D W14.e9 1221.24 17. 71 1203.41 160000.00 6.54 2873.10 3807. 68 11685.78
29.623 180000.CO 25011.72 1221.89 18.42 1283.47 1S0000.00 5.92 2883.58 8806.90 11690.48
29.523 200000.00 27846.97 1222.53 19.05 1203.41 200000.CO 7.18 2288.88 8806.14 11695.02

I 29.523 225000.00 30088.18 1223.31 19.84 1203.47 225000.00 7.48 2895.33 8805.22 11700.55

29.575 20000.00 4552.59 1212.43 8.63 1203.30 20000.00 4.39 8819.46 9937.6011 i 8.14

I
29.575 40000.00 7105.80 1214.69 10.88 1203.80 4000D.00 5.63 1160.18 e915.55 9976.83
29.676 50COO.CO 12102.86 1217 .15 13.36 1203.80 50000.00 4. 96 2985.11 2813.55 11798.57
29.576 80000.00 16028.36 1218.47 14.67 1203.80 ,80000. DO 4.99 2996.50 8811.92 11808.51
29.576 100000.0C 13500.08 1219.29 15 . ~ 9 1203.80 ~ooooo.ca 5.41 3003.80 ·83iO.38 11814.69

I 29.576 120000.00 20925.59 1220.07 16.27 1203.80 120000.00 5.76 3010.57 £:·0£.92 11820.49
29.576 HOOOO. CO 23029.25 1220.80 17. CO 1203.80 14 0000.00 6.08 3015.97 3309.00 11325.97
29.576 150000.00 25135.39 122U9 17.59 1203.80 160000.00 6.37 3023.07 e808.13 11831.20
29.576 180COO.CO 27144.08 1222.1 S 1Q ", 1203.80 180000.00 5.63 3028.33 8807.30 11835.18

I
,,';,'; ...

29.675 20COOO.00 2S087.35 1222.90 19.00 1203.80 200000.00 6.88 303U9 8205.50 11840.99
29.576 225000.00 31458.49 1223.53 19.78 1203.80 2250CO.CO 7.15 3041.32 8805.53 11845.84

I
29.751 20000.00 3e15.27 1212.71 8.51 120'" 10 zecao. DO 5.24 713.1 C 9552.50 10375.70
29.751 40000.00 5513.80 1214.90 10.80 1204.1 0 40000.00 7. 25 333.28 9545.0 10PS.71

29.751 500CO.00 7741.20 1217.32 13.22 1204.10 60000.00 7. 75 1011.94 9526.53 1C538.47
29.751 E""nn "n 3918.48 1218.44 U .34 1204. '0 2COOO.Ol 9.97 '0~S.?2 9S17. 80 10714.12'oJ y I", ~ • oJ 01

I 29.751 1000GO.00 11' e5. 11 121 S. 52 15.42 1204.10 10COOO.00 8.94 2E74.07 9590.91 P%I co....... J'"P .... ..,I

29.751 120000.00 14092.00 1220.30 15.20 1204.10 :20000.CO 8.52 3724.55 9549.98 13274.53
29.751 140000.00 15838.10 1221.04 16.94 1204.1 0 140000.00 e.31 3771.53 9511.80 13283.44

I
29.75 1 160000.00 19519.43 1221.73 17. 53 i204.10 lsceoo.cc 8.20 381US 9474. 98 13292.03

29.751 1800CO.00 22077. 30 1222.40 18.30 1204.10 180000.00 8.15 3859.87 S440.25 13300.13
29.751 200000.00 24548.93 '223.04 18.94 1204.10 20COOO.00 8.15 1Q~n ~n 9407.07 13307.8S..... u"'.w ...

29.751 225000.00 27593.85 1223.83 19.73 1204.10 225000.00 8.15 3950.65 9355.55 13317.31

I 29.827 20000.CO 3154.02 1213.01 8.51 1204.40 20000.00 I; 11 589.0 9599.72 10189.20... .,J-"'

29. S27 40000.00 4521.65 1215.30 10.90 120UO 40000.00 8.65 592.98 9584. 94 10277.92

I
29.827 5GCCD.DO 6421.81 1217.65 13.25 1204.~O 60000.00 9.3~ 838. :S 9559.73 1C407.91
29.827 80000.00 7449.38 1218.83 14,43 1204.40 88000.00 10.74 911.53 9552.14 10473.67
29.e27 100000.00 13804.68 1221.30 16.90 1204.48 99999.99 7. 24 3115.71 9m.55 12592.35
29.827 120000.00 14514.59 1221.56 17.16 1204.40 120000.00 9. 21 3129.49 9~5U8 125SC97

I 23.827140000.00 15023.95 1222.01 17.51 1204.40 140000.00 8.14 3153.32 9H5.15 12599.47

29. S27 160000.00 17559.65 1222.52 18.12 '204.~0 150000.00 9.05 3180.75 9423.91 12604.65

29.S27 180~00.OO 19355.36 1223.05 18.55 me.40 1eCOCO.cO 9.30 3208.95 ge01.05 12510.00

I
')0 0'" 200000.00 21094.88 1223.59 19.19 1204.40 20COOO.08 9.48 3237.61 9377.81 12615.42
~.,;.V4f

29.821 225000.00 23315.31 1224.28 19.88 1204.40 225000.00 9.65 3273.84 9348.43 12622.27

I
I
I
I 01/01/80 01: 12: 03 PAGE 12

I SECNO Q AREA Cl'iSEL DEPTH EU"IN QCH VCH TOPWID SSTA ENDST

I
29.903 20000.00 2551.22 1213.43 8.73 1204.70 20000.00 7.84 470.31 9536.21 10005.52
29.903 40000.00 3773.23 1215.82 11. 12 1204.70 40000.00 10.60 557.01 9524. 04 10081.06
29.903 50000.00 5162.35 1218.08 13.38 1204.10 EOCOn.Co 11.62 668.86 9512.48 10181.33
29.903 80000.00 6030.20 1219.32 14.62 1204.70 8COOO.00 13.27 730.08 9505.14 10236.23

I ?Q Qn~ 1~nnnn "f! 1?n~(1 ~? 1??? n~ 17 ~~ 1?nd 7n lnnnn~ nr 0 ~1 ?~q1 17 Ql? ~ ~I; 11 Qn~ ,?



_; .. ~ ... ,_"""" "'lJ. '01\1~ I .... _ ••

1222.89 18.19 1204.70 140000.00 9.92 2515.15 3395.78 11911.94

I
29.903 140000;00-'14112.95
29.903 150000.00 15245.94 1223.34 18.64 1204.70 160000.00 10.49 2534.99 9380.51 11915.50

29.903 180000.00 16405.15 1223.80 19.10 1204.70 180000.00 10.97 ?~·I • 1 9355.01 11919.12....... :>"".1 ;

29.903 200000.00 17508.57 1224.25 19.55 1204.7020:000.CO 11.35 2573.81 9349.03 11922.84

I 29.903 225000.00 19094.06 1224.83 20.13 1204.70 225000.00 11.78 2597.92 9329.48 11927.41

29.931 20000.00 3552.93 1214.52 9.52 1205.00 20000.00 5.61 615.79 9507.93 10223.72

I 29.981 40000.00 5753.66 1217.59 12.59 1205.00 40000.00 6.95 780.14 9585.84 10365.98
29.981 50000.00 7946.32 1220.24 15.24 1205.00 60000.00 7.55 943.94 9569.90 10513.83
29.981 80000.00 13055.98 1222.79 17.79 1205.00 80000.00 6.13 2331.39 9475.79 11808.18

I
29.981 100000.00 13810.27 1223.11 18.11 1205.00 100000.00 7. 24 2348.90 9462.51 11811. 51
29.981 120000.00 16182.84 1223.68 18.68 1205.00 120000.00 7.90 2380.48 9437.05 11817.53
29.981 140000. 00 16525.47 122~.24 19.24 1205.00 140000.00 8.47 2410.97 9~12.35 11823.34
29.981 160000.00 17801.76 1224.78 19.78 1205.00 160000.00 8.99 2439.60 9389.19 11828.79

I 29.981 180000.00 19028.57 1225.28 20.28 1205.00 180000.00 9.46 2466.81 9367.15 11833.97

29.981 200000.00 20179.10 1225.74 20.74 1205.00 200000.00 9.91 2492.06 9345.72 11838.78
29.981 225000.00 21627.68 1225.22 21.32 1205.00 225000.00 10.40 2523.49 9321.28 11844.77

I 30.194 20000.00 3239.70 1215.59 8.59 1207.00 20000.00 6.17 606.83 9509.21 10215.09

30.194 40000.00 5U9.19 1218.82 11. 82 1207. 00 40000.00 7. 34 772.01 9587.59 10359.69
30.194 60COO.CO 8335.64 1222.04 15.04 1287.00 60000.00 7.20 2400.57 9564.59 11965.16

I 30.194 80000.00 132~8.17 1224. 04 17.04 1207.00 80000.00 6.04 2510.15 9H5.73 11985.89

30.194 100000.00 14948.29 1224.71 17. 71 1207.00 100000.00 6.69 2646.99 9445.87 11992.85
30.194 120000.00 16747.31 1225.41 18.41 1207.00 120000.00 7.17 2585.39 9414.74 12DOO.12

I
30.194 140000.00 18448.73 1226.07 19.07 1207.00 140000.00 7.59 2621.19 9385.71 12006.90

30.194 150GOO.00 20093.77 1225.59 19.59 1207.00 16COOO.00 7. 96 2655.34 9358.02 12013.35

30.194 180000.00 21652.43 1227.27 20.27 1207.00 180000.00 8.31 2687.30 9332.11 12019.40

I
30.194 200000.00 23152.51 1227.83 20.83 1207.00 200000.00 8.64 2717. 70 9307.45 12025.15

30.194 225000.00 24925.83 1228.48 21.48 1207.00 225000.00 9.03 2731.90 9300.00 12031.90

30.458 200CO.00 2378.29 1217 .67 8.67 1209.00 20000.0C 8.41 535.77 9489.49 10025.26

I 30.458 40000.00 49U.41 1221.02 12.02 1209.00 40000.00 8.14 1159.55 9413.52 10573.08

30.453 60000.00 8823.17 1224.27 15.27 1209.00 60000.00 5.80 1253.5e 9393.05 10546.65
30.458 80000.00 10Wl.23 1225.37 16.37 1209.00 80000.00 7. 81 1288.51 9385.01 10674.53

I
30.458 100000.00 11239.29 1226. 15 17. 15 1209.00 100000.00 8.90 1312.57 9381.16 10693.73
30.458 120000.00 12190.14 1225.87 17.87 1209.00 120000.00 9.84 1335.06 9376.63 10711.69
30.458140000.00 13056.23 1227. 52 18.52 1209.00 1~0000.00 1C. 71 1355.46 9372.51 10727.97
30.458 160000.00 13886.05 1228.12 19.12 1209.00 160000.00 11. 52 1373.07 9368.72 10741.79

I 30.458 1800GO.00 14547.05 1228.57 19.57 1209.00 180000.00 12.29 1384. 84 9365.23 10750.07
30.458 200000.00 15359.70 1229.18 20.18 1209.00 200000.00 13.02 1395.75 9362.00 10757.76
30.'.58 225000.00 15183.59 1229.77 20.77 1209.00 225000.00 13.90 1408.29 9358.28 10755.57

I
I
I
I
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I THIS RUN EXECUTED 01/01/80 00:14:12
**************************************************

I HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

I
IBM-PC-XT VERSION

**************************************************

I Tl SALT RIVER FLOOD INSURANCE STUDY, COUNTRY CLUB TO GRANITE REEF
T2 INPUT FILE:88052PQ.H2I (INCLUDING THE PIT) .
T3 BY CMG DRAINAGE ENGINEERING,JOB~ 88052

I Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

I
O. 2. O. O. .002000 .00 •0 o• 1217.310 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE

I 1.000 .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

I 38.000 43.000 25.000 1.000 8.000 42.000 14.000 26.000 4.000 53.000

I 54.000 .000 .000 .000 .000 .000 .000 .000 .000 .000

I NC .025 .025 .025 .300 .500 .000 .000 .000 .000 .000
QT 11. 000 20000.000 40000.000 60000.000 80000.000 100000.000 120000.000 140000.000 160000.000 180000.000
QT 200000.000 225000.000 .000 .000 .000 .000 .000 .000 .000 .000
Xl 28.831 24.000 8810.000 10940.000 .000 .000 .000 .000 .000 .000

I GR 1220.000 8810.000 1208.000 8830.000 1204.000 8990.000 1204.000 9010.000 1204.000 9100.000
GR 1204.000 9200.000 1204.000 9300.000 1204.000 9400.000 1204.000 9500.000 1204.000 9600.000
GR 1204.000 9700.000 1204.000 9800.000 1204.000 9900.000 1204.000 10000.000 1204.000 10100.000

I GR 1204.000 10170.000 1200.000 10250.000 1198.600 10320.000 1200.000 10400.000 1204.000 10450.000
GR 1208.000 10500.000 1212.000 10550.000 1216.000 10890.000 1220.000 10940.000 .000 .000

I
Xl 29.017 24.000 8740.000 11000.000 1000.000 1020.000 1020.000 .000 .000 .000

GR 1226.000 8740.000 1220.000 8870.000 1216.000 8900.000 1212.000 8920.000 1208.000 9150.000

GR 1208.000 9250.000 1208.000 9400.000 1208.000 9500.000 1208.000 9600.000 1208.000 9700.000
GR 1208.000 9800.000 1208.000 9900.000 1204.000 9970.000 1200.000 10010.000 1198.800 10080.000

I GR 1200.000 10130.000 1204.000 10190.000 1204.000 10300.000 1204.000 10400.000 1204.000 10500.000

GR 1204.000 10600.000 1208.000 10610.000 1208.000 10920.000 1220.000 11000.000 .000 .000

I
Xl 29.221 21. 000 9150.000 11220.000 950.000 970.000 1020.000 .000 .000 .000
GR 1224.000 9150.000 1220.000 9210.000 1208.000 9230.000 1208.000 9400.000 1208.000 9500.000
GR 1208.000 9600.000 1208.000 9700.000 1208.000 9800.000 1204.000 9920.000 1201.000 10000.000
GR 1204.000 10080.000 1208.000 10200.000 1212.000 10280.000 1212.000 10400.000 1212.000 10570.000

I GR 1212.000 10700.000 1212.000 10800.000 1212.000 10900.000 1212.000 11000.000 1216.000 11150.000
GR 1224.000 11220.000 .000 .000 .000 .000 .000 .000 .000 .000_.

I
I
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I Xl 29.473 19.000 9100.000 11730.000 1030.000 970.000 1300.000 .000 .000 .000
GR 1230.000 9100.000 1208.000 9150.000 1204.000 9190.000 1203.000 9230.000 1164.000 9243.000

I GR 1164.000 9300.000 1164.000 9400.000 1164.000 9500.000 1164.000 9556.700 1204.000 9570.000
GR 1208.000 9800.000 1208.000 9900.000 1208.000 10020.000 1212.000 10080.000 1216.000 10100.000
GR 1216.000 10600.000 1216.000 11000.000 1216.000 11660.000 1224.000 11730.000 .000 .000

I Xl 29.523 30.000 8800.000 11084.290 230.000 255.000 265.000 .000 .000 .000
GR 1228.000 8800.000 1204.000 8822.250 1203.800 8874.170 1203.000 8889.000 1164.000 8898.420
GR 1164.000 8948.330 1164.000 9022.500 1164.000 9096.660 1164.000 9170.830 1164.000 9244.990

I GR 1164.000 9319.160 1164.000 9354.980 1212.000 9363.660 1212.000 9430.400 1212.000 9541.650
GR 1212.000 9638.070 1216.000 9689.980 1216.000 9764.150 1216.000 9838.310 1216.000 9912.480
GR 1216.000 9986.640 1216.000 10060.810 1216.000 10134.970 1216.000 10209.140 1216.000 10283.300

I
GR 1216.000 10357.470 1216.000 10431.630 1216.000 10728.290 1216.000 11017.540 1228.000 11084.290

Xl 29.573 30.000 8800.000 11349.520 230.000 255.000 265.000 .000 .000 .000
GR 1228.000 8800.000 1204.000 9924.930 1203.800 8882.780 1203.000 8899.330 1164.000 8909.840

I GR 1164.000 8965.550 1164.000 9048.330 1164.000 9131.110 1164.000 9213.880 1164.000 9295.550

GR 1164.000 9379.440 1164.000 9419.420 1212.000 9429.100 1212.000 9503.600 1212.000 9627.770
GR 1212.000 9735.380 1216.000 9793.320 1216.000 9876.100 1216.000 9958.870 1216.000 10041.650

I GR 1216.000 10124.430 1216.000 10207.210 1216.000 10289.980 1216.000 10372.760 1216.000 10455.540

GR 1216.000 10538.310 1216.000 10621.090 1216.000 10952.200 1216.000 11275.020 1228.000 11349.520

I
Xl 29.623 30.000 8800.000 11614.760 230.000 255.000 265.000 .000 .000 .000

GR 1228.000 8800.000 1204.000 8827.420 1203.800 8891.390 1203.000 8909.670 1164.000 8921.270

GR 1164.000 8982.780 1164.000 9074.110 1164.000 9165.550 1164.000 9256.940 1164.000 9348.330
GR 1164.000 9439.720 1164.000 9483.860 1212.000 9494.550 1212.000 9576.800 1212.000 9713.880

I GR 1212.000 9832.690 1216.000 9896.660 1216.000 9988.050 1216.000 10079.440 1216.000 10170.830
GR 1216.000 10262.210 1216.000 10353.600 1216.000 10444.990 1216.000 10536.380 1216.000 10627.770
GR 1216.000 10719.160 1216.000 10810.540 1216.000 11176.100 1216.000 11532.510 1228.000 11614.760

I Xl 29.676 30.000 8800.000 11880.000 230.000 255.000 265.000 .000 .000 .000
GR 1228.000 8800.000 1204.000 8830.000 1203.800 8900.000 1203.000 8920.000 1164.000 8932.700
GR 1164.000 9000.000 1164.000 9100.000 1164.000 9200.000 1164.000 9300.000 1164.000 9400.000

I GR 1164.000 9500.000 1164.000 9548.300 1212.000 9560.000 1212.000 9650.000 1212.000 9800.000
GR 1212.000 9930.000 1216.000 10000.000 1216.000 10100.000 1216.000 10200.000 1216.000 10300.000
GR 1216.000 10400.000 1216.000 10500.000 1216.000 10600.000 1216.000 10700.000 1216.000 10800.000

I
GR 1216.000 10900.000 1216.000 11000.000 1216.000 11400.000 1216.000 11790.000 1228.000 11880.000

Xl 29.696 28.000 8940.000 10346.650 102.500 79.000 107.000 .000 .000 .000

I
GR 1195.000 8940.000 1187.000 8964.760 1187.000 9100.000 1187.000 9202.510 1164.000 9249.560
GR 1164.000 9316.430 1164.000 9368.430 1178.900 9415.490 1183.000 9465.020 1187.000 9489.780

GR 1187.000 9524.450 1186.600 9564.080 1186.000 9613.610 1185.500 9663.140 1184.900 9712.670
GR 1184.400 9762.200 1183.900 9811.730 1183.300 9861. 260 1183.000 9890.980 1183.000 9910.790

I GR 1183.000 9992.510 1183.900 10059.380 1184.500 10108.910 1185.200 10158.440 1185.900 10207.970
GR 1186.500 10257.500 1187.000 10292.170 1211.000 10346.650 .000 .000 .000 .000

I
Xl 29.716 29.000 8940.000 10824.430 102.500 79.000 107.000 .000 .000 .000
GR 1206.000 8940.000 1198.000 8973.180 1198.000 9100.000 1198.000 9200.000 1198.000 9291. 670
GR 1164.000 9354.710 1164.000 9444.290 1164.000 9513.960 1189.900 9576.990 1194.000 9643.340
GR 1198.000 9676.520 1198.000 9722.970 1197.600 9776.050 1197.000 9842.400 1196.500 9908.760

I GR 1195.900 9975.110 1195.400 10041.470 1194.900 10107.820 1194.300 10174.170 1194.000 10213.980
GR 1194.000 10240.530 1194.000 10350.010 1194.900 10439.590 1195.500 10505.940 1196.200 10572.290
GR 1196.900 10638.650 1197.500 10705.000 1198.000 10751.450 1222.000 10824.430 .000 .000

I
I
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I Xl 29.736 30.000 8940.000 11302.220 102.500 79.000 101.000 .000 .000 .000
GR 1217.000 8940.000 1209.000 8981.590 1209.000 9100.000 1209.000 9200.000 1209.000 9300.000

I
GR 1209.000 9380.840 1164.000 9459.850 1164.000 9512.140 1164.000 9659.480 1200.900 9138.500

GR 1205.000 9821. 610 1209.000 9863.260 1209.000 9921.490 1208.600 9988.030 1208.000 10071. 200

GR 1201.500 10154.380 1206.900 10231.560 1206.400 10320.730 1205.900 10403.910 1205.300 10487.090

GR 1205.000 10536.990 1205.000 10510.260 1205.000 10101.500 1205.900 10819.790 1206.500 10902.970

I GR 1207.200 10986.150 1207.900 11069.320 1208.500 11152.500 1209.000 11210.120 1233.000 11302.220

Xl 29.153 31. 000 8940.000 11180.000 102.500 19.000 101. 000 .000 .000 .000

I GR 1228.000 8940.000 1220.000 8990.000 1220.000 9100.000 1220.000 9200.000 1220.000 9300.000

GR 1220.000 9400.000 1220.000 9470.000 1204.200 9565.000 1204.200 9100.000 1204.200 9805.000

GR 1211.900 9900.000 1216.000 10000.000 1220.000 10050.000 1220.000 10120.000 1219.600 10200.000

I
GR 1219.000 10300.000 1218.500 10400.000 1217.900 10500.000 1211.400 10600.000 1216.900 10100.000

GR 1216.300 10800.000 1216.000 10860.000 1216.000 10900.000 1216.000 11065.000 1216.900 11200.000

GR 1217.500 11300.000 1218.200 11400.000 1218.900 11500.000 1219.500 11600.000 1220.000 11610.000
GR 1244.000 11780.000 .000 .000 .000 .000 .000 .000 .000 .000

I Xl 29.812 22.000 9300.000 15859.010 280.000 216.000 293.000 .000 .000 .000

X5 11. 000 .000 .000 .000 .000 .000 .000 .000 .000 .000

I
X5 .000 1224.200 .000 .000 .000 .000 .000 .000 .000 .000

GR 1228.300 9300.000 1222.250 9799.420 1214.250 9899.300 1212.250 10132.360 1204.340 10465.310

GR 1204.300 10798.250 1210.250 10831.550 1214.250 10898.130 1218.250 11197.790 1222.250 11630.610

GR 1222.300 11963.560 1222.250 12296.500 1222.250 12629.450 1222.250 12962.390 1222.250 13295.340

I GR 1222.300 13628.280 1222.250 13961. 230 1222.250 14294.170 1222.250 14627.120 1222.250 14960.060

GR 1222.300 15625.950 1234.250 15859.010 .000 .000 .000 .000 .000 .000

I Xl 29.861 22.000 9300.000 14329.340 280.000 216.000 293.000 .000 .000 .000

GR 1227.500 9300.000 1221.500 9682.940 1213.500 9159.530 1211.500 9938.240 1204.560 10193.540
GR 1204.500 10448.830 1209.500 10474.360 1213.500 10525.420 1217.500 10755.190 1221.500 11087.080

I
GR 1221.500 11342.370 1221.500 11597.610 1221.500 11852.960 1221.500 12108.260 1221.500 12363.560

GR 1221.500 12618.850 1221.500 12874.150 1221. 500 13129.450 1221.500 13384.740 1221.500 13640.040

GR 1221.500 14150.630 1233.500 14329.340 .000 .000 .000 .000 .000 .000

I Xl 29.923 22.000 9300.000 12799.670 280.000 216.000 293.000 .000 .000 .000

GR 1226.800 9300.000 1220.750 9566.470 1212.750 9619.770 1210.150 9744.120 1204.780 9921.770
-- GR 1204.800 10099.420 1208.750 10117.180 1212.750 10152.710 1216.750 10312.600 1220.750 10543.540

I
GR 1220.800 10721.190 1220.750 10898.830 1220.750 11076.480 1220.750 11254.130 1220.750 11431.780

GR 1220.800 11609.430 1220.750 11781.080 1220.150 11964.120 1220.150 12142.310 1220.150 12320.020

GR 1220.800 12615.320 1232.150 12199.610 .000 .000 .000 .000 .000 .000

I Xl 29.981 18.000 9300.000 11911.430 280.000 216.000 293.000 .000 .000 .000

GR 1226.800 9300.000 1220.150 9566.410 1212.150 9619.110 1210.150 9144.120 1205.000 9921.710

GR 1205.000 10099.420 1208.750 10117.180 1212.150 10152.710 1216.150 10312.600 1220.750 10543.540

I GR 1220.800 10121.190 1220.150 10898.830 1220.150 11 076.480 1220.150 11254.130 1220.750 11431.180

GR 1220.800 11609.430 1220.150 11781.080 1232.750 11911.430 .000 .000 .000 .000

I
Xl 30.194 19.000 9300.000 12089.070 1125.000 1175.000 1125.000 .000 .000 .000

GR 1228.000 9300.000 1222.000 9566.470 1214.000 9619.710 1212.000 9144.120 1207.000 9921.110
GR 1207.000 10099.420 1210.000 10117.180 1214.000 10152.710 1218.000 10312.600 1222.000 10543.540

GR 1222.000 10721.190 1222.000 10898.830 1222.000 11076.480 1222.000 11254.130 1222.000 11431.780

I GR 1222.000 11609.430 1222.000 11787.080 1222.000 11964.120 1234.000 12089.070 .000 .000

I
I



Xl 30.458 15.000 9300.000 10800.000 1285.000 1035.000 1375.000 .000 .000 .000

GR 1239.000 9300.000 1220.000 9420.000 1216.000 9540.000 1216.000 9660.000 1209.000 9750.000

GR 1209.000 9850.000 1216.000 10000.000 1220.000 10060.000 1220.000 10200.000 1220.000 10300.000

GR 1220.000 10400.000 1220.000 10550.000 1224.000 10640.000 1228.000 10740.000 1232.000 10800.000
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

*PROF 1
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
I CCHV= .300 CEHV= .500

*SECNO 28.831
28.83 7.42 1206.02 .00 1217.31 1206.40 .38 .00 .00 1220.00

I
20000. O. 20000. O. O. 4020. O. o. O. 1220.00

.00 .00 4.98 .00 .025 .025 .025 .000 1198.60 8909.23

.001994 O. O. O. 0 0 7 .00 1566.01 10475.24

I FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1206.02

I
STA= 8909. 10940.

PER Q= 100.0
AREA= 4020.0

VEL= 5.0

I *SECNO 29.017
29.02 9.49 1208.29 .00 .00 1208.69 .40 2.28 .01 1226.00

I 20000. O. 20000. O. O. 3951. O. 93. 39. 1220.00

.06 .00 5.06 .00 .025 .025 .025 .000 1198.80 9133.23

.002524 1000 . 1020. 1020. 3 0 0 .00 1788.71 10921.94

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1208.29

I STA= 9133. 11000.
PER Q= 100.0

AREA= 3950.9

I
VEL= 5.1

*SECNO 29.221
29.22 9.27 1210.27 .00 .00 1210.75 .41 2.02 .04 1224.00

I 20000. O. 20000. O. O. 3621. O. 182. 72. 1224.00

.11 .00 5.52 .00 .025 .025 .025 .000 1201.00 9226.21

•001595 950 • 1020. 910. 2 0 0 .00 1019.25 10245.46
_.

I FLOW DISTRIBUTION FOR SECNO= 29.22 CHSEL= 1210.21

I STA= 9226. 11220.
PER Q= 100.0

AREA= 3620.9

I VEL= 5.5

I
I
I
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I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPHID ENDST

I
*SECNO 29.473

29.47 46.90 1210.90 .00 .00 1210.92 .02 .03 .14 1230.00
20000. O. 20000. O. O. 17755. O. 501. 101. 1224.00

.43 .00 1. 13 .00 .025 .025 .025 .000 1164.00 9143.41

I .000008 1030 • 1300. 970. 2 0 0 .00 920.07 10063.48

I
FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1210.90

STA= 9143. 11730.
PER Q= 100.0

I AREA: 17755.1
VEL= 1.1

I *SECNO 29.523
29.52 46.91 1210.91 .00 .00 1210.92 .01 .00 .00 1228~00

20000. O. 20000. O. O. 22371. O. 623. 106. 1228.00

I
.51 .00 .89 .00 .025 .025 .025 .000 1164.00 8815.84

.000002 230 . 265. 255. 2 0 0 .00 547.62 9363.46

I FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1210.91

STA= 8816. 11084.

I
PER Q= 100.0

AREA= 22371. 4
VEL= .9

I *SECNO 29.573
29.57 46.91 1210.91 .00 .00 1210.92 .01 .00 .00 1228.00

20000. O. 20000. O. O. 24970. O. 767. 109. 1228.00

I
.60 .00 .80 .00 .025 .025 .025 .000 1164.00 8817.68

•000001 230 . 265. 255. 0 0 0 .00 611. 20 9428.88

I FLOW DISTRIBUTION FOR SECNO= 29.57 CI'lSEL= 1210.91

STA= 8818. 11350.

I PER Q= 100.0
AREA= 24969.7

VEL= .8

I
I
I
I



I 01/01/80 03:34:18 PAGE 7

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.623

29.62 46.92 1210.92 .00 .00 1210.92 .01 .00 .00 1228.00
20000. O. 20000. O. O. 21569. O• 921. 113. 1228.00

.10 •00 .13 .00 .025 .025 .025 .000 1164.00 8819.52

I •000001 230 • 265. 255. 0 0 0 .00 614.19 9494.31

I
FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1210.92

STA= 8820. 11615.
PER Q= 100.0

I AREA= 21569.2
VEL= .1

I *SECNO 29.616
29.68 46.92 1210.92 .00 .00 1210.92 .01 .00 .00 1228.00

20000. O. 20000. O. O. 30169. O. 1102. 111. 1228.00

I
•81 .00 .66 .00 .025 .025 .025 .000 1164.00 8821.36

•000001 230 . 265. 255. 0 0 0 .00 138.38 9559.14

I FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1210.92

STA= 8821. 11880.

I
PER Q= 100.0

AREA= 30169.1
VEL= .1

I *SECNO 29.696
3280 CROSS SECTION 29.10 EXTENDED 15.92 FEET

I 29.70 46.92 1210.92 .00 .00 1210.93 .00 .00 .00 1195.00
20000. O. 20000. O. O. 38990. O• 1181. 120. 1211.00

•87 .00 .51 .00 .025 .025 .025 .000 1164.00 8940.00

I
.000001 103. 107. 19. 0 0 0 .00 1406.46 10346.46

FLOW DISTRIBUTION FOR SECNO= 29.10 CWSEL= 1210.92

I STA= 8940. 10347.
PER Q= 100.0

I
AREA= 38989.8

VEL= .5

I
I
I



I 01/01/80 03:34:18 PAGE 8

I SECNO DEPTH CHSEL CRIHS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPHID ENDST

*SECNO 29.716

I 3280 CROSS SECTION 29.72 EXTENDED 4.92 FEET

29.72 46.92 1210.92 .00 .00 1210.93 .01 .00 .00 1206.00

I
20000. O. 20000. O. O. 34143. O. 1277 . 124. 1222.00

.92 .00 .59 .00 .025 .025 .025 .000 1164.00 8940.00
.000002 103. 107. 79. 0 0 0 .00 1850.74 10790.74

I FLOW DISTRIBUTION FOR SECNO= 29.72 CHSEL= 1210.92

I STA= 8940. 10824.
PER Q= 100.0

AREA= 34143.1

I
VEL= .6

*SECNO 29.736
29.74 46.92 1210.92 .00 .00 1210.93 .01 .00 .00 1217.00

I 20000. O. 20000. O. O. 20670. O. 1345. 129. 1233.00
.95 .00 .97 .00 .025 .025 .025 .000 1164.00 8971.60

.000014 103• 107. 79. 0 0 0 .00 2246.44 11218.04

I FLOW DISTRIBUTION FOR SECNO= 29.74 CHSEL= 1210.92

I STA= 8972. 11302.
PER Q= 100.0

AREA= 20670.5

I
VEL: 1.0

*SECNO 29.753

I 3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY

I 3720 CRITICAL DEPTH ASSUMED
29.75 5.57 1209.77 1209.77 .00 1212.13 2.37 .01 1.18 1228.00

20000. O. 20000. O. O. 1620. O. 1372. 132. 1244.00

I
•96 .00 12.34 .00 .025 .025 .025 .000 1204.20 9531.53

.005436 103. 107. 79. 4 17 0 .00 342.15 9873.68

I
I
I
I



I 01/01/80 03:34:18
PAGE 9

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QlOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1209.77

I STA= 9532. 11780.
PER Q= 100.0

I
AREA= 1620.4

VEL= 12.3

*SECNO 29.812

I 3301 HV CHANGED MORE THAN HVINS

I 29.81 8.52 1212.82 .00 .00 1213.11 .29 .36 .62 1228.30

20000. O. 20000. O. O. 4591. O. 1393. 136. 1234.25

•98 .00 4.36 .00 .025 .025 .025 .000 1204.30 10066.54

I
.000530 280. 293. 216. 2 0 0 .00 807.70 10874.24

FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1212.82

I STA= 10067. 15859.
PER Q= 100.0

I
AREA= 4591. 0

VEL= 4.4

*SECNO 29.867

I 29.87 8.44 1212.94 .00 .00 1213.39 .45 .20 .08 1227. 50

20000. O. 20000. O. O. 3724 . O. 1421. 141. 1233.50

.99 •00 5.37 .00 .025 .025 .025 .000 1204.50 9809.09

I
•000896 280 . 293. 216. 2 0 0 .00 709.25 10518.34

I
FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1212.94

STA= 9809. 14329.
PER Q= 100.0

I AREA= 3724.1
VEL= 5.4

I
*SECNO 29.923

29.92 8.34 1213.12 .00 .00 1213.91 .79 .35 .17 1226.80

20000. O. 20000. O. O. 2804. O. 1443. 145. 1232.75

1.00 .00 7.13 .00 .025 .025 .025 .000 1204.78 9617.28

I •001646 280 . 293. 216. 1 0 0 .00 550.37 10167.65

I
I
I



I 01/01/80 03:34:18 PAGE 10

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBl XlCH XLOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

-- FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEl= 1213.12

I STA= 9617. 12800.
PER Q= 100.0

I AREA= 2803.7
VEl= 7.1

I
*SECNO 29.981

29.98 8.72 1213.72 .00 .00 1214.37 .65 .42 .04 1226.80
20000. O. 20000. O. O. 3083. O. 1463. 149. 1232.75

1.01 .00 6.49 .00 .025 .025 .025 .000 1205.00 9613.29

I
•001281 280 • 293. 216. 2 0 0 .00 578.29 10191.58

FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1213.72

I STA= 9613. 11911.
PER Q= 100.0

I AREA= 3082.9
VEl= 6.5

I
*SECNO 30.194

30.19 8.22 1215.22 .00 .00 1215.90 .68 1.51 .01 1228.00
20000. O. 20000. O. O. 3019. O. 1541. 164. 1234.00

1. 06 .00 6.62 .00 .025 .025 .025 .000 1207.00 9611.66

I .001410 1125 . 1125. 1175. 3 0 0 .00 589.68 10201.34

I
FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1215.22

STA= 9612. 12089.
PER Q= 100.0

I AREA= 3019.0
VEl= 6.6

I *SECNO 30.458
30.46 8.65 1217.65 .00 .00 1218.77 1. 11 2.65 .22 1239.00

20000. O. 20000. O. O. 2363. O. 1626. 182. 1232.00

I
1.11 .00 8.46 .00 .025 .025 .025 .000 1209.00 9490.34

.002797 1285 • 1375. 1035. 2 0 0 .00 534.49 10024.83

I
I
I
I



FLOW DISTRIBUTION FOR SECNO=

STA= 9490. 10800.
PER Q= 100.0

AREA= 2363.1
VEL= 8.5

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

01/01/80 03:34:18

SECNO DEPTH CWSEL
Q QLOa QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIWS
QROB
VROB
XLOBR

30.46

WSELK EG
ALOB ACH
XNL XNCH
ITRIAL IDC

CWSEL=

HV
AROB
XNR
ICONT

1217.65

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

PAGE 11



01/01/80 03:34:18

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
ISM-PC-XT VERSION

**************************************************

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

T1
T2
T3

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS

O. 3. O. O. .002000 .00 .0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDe

2.000 .000 -1. 000 .000 .000 .000 .000

Q

ISW

THIS RUN EXECUTED 01/01/80

WSEL FQ

O. 1217.310 .000

CHNIM ITRACE

.000 .000 15.000

PAGE 12

03:38:10



I 01/01/80 03:34:18 PAGE 13

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*PROF 2

I CCHV= .300 CEHV= .500
*SECNO 28.831

28.83 8.79 1207.39 .00 1217.31 1208.03 .64 .00 .00 1220.00

I 40000. O. 40000. O. O. 6215. O. O. O. 1220.00
.00 .00 6.44 .00 .025 .025 .025 .000 1198.60 8854.43

•001982 O. O. O. 0 0 6 .00 1637.93 10492.36

I
FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1207. 39

I STA= 8854. 10940.
PER Q= 100.0

AREA= 6214.7

I VEL= 6.4

*SECNO 29.017

I
29.02 10.77 1209.57 .00 .00 1210.20 .63 2.17 .00 1226.00

40000. O. 40000. O. O. 6286. O. 146. 41. 1220.00
.04 .00 6.36 .00 .025 .025 .025 .000 1198.80 9059.84

I
.002279 1000 • 1020. 1020. 2 0 0 .00 1870.61 10930.45

FLOW DISTRIBUTiON FOR SECNO= 29.02 CWSEL= 1209.57

I STA= 9060. 11000.
PER Q= 100.0

I
AREA= 6286.2

VEL= 6.4

*SECNO 29.221

I 29.22 10.67 1211.67 .00 .00 1212.64 .97 2.27 .17 1224.00
40000. O. 40000. O. O. 5063. O• 279. 75. 1224.00

.08 .00 7.90 .00 .025 .025 .025 .000 1201. 00 9223.89

I
•002170 950 . 1020. 970. 1 0 0 .00 1049.47 10273.35

FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1211.67

I STA= 9224. 11220.
PER Q= 100.0

I AREA= 5063.4
VEL= 7.9

I
I
I



I 01/01/80 03:34:18 PAGE 14

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLoa QCH QRoa ALoa ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 29.473

I 3301 HV CHANGED MORE THAN HVINS

I
29.47 48.94 1212.94 .00 .00 1213.01 .06 .10 .27 1230.00

40000. O. 40000. O. O. 19666. O. 648. 105. 1224.00
.26 .00 2.03 .00 .025 .025 .025 .000 1164.00 9138.77

.000022 1030. 1300. 970. 2 0 0 .00 945.94 10084.71

I
FLOW DISTRIBUTION FOR SECNO= 29.47 CHSEL= 1212.94

I STA= 9139. 11730.
PER Q= 100.0

I
AREA= 19666.4

VEL= 2.0

*SECNO 29.523

I 29.52 48.97 1212.97 .00 .00 1213.02 .04 .00 .01 1228.00
40000. O. 40000. O. O. 23777. O. 780. 110. 1228.00

.30 .00 1. 68 .00 .025 .025 .025 .000 1164.00 8813.93

I
.000010 230. 265. 255. 2 0 0 .00 836.76 9650.69

FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1212.97

I STA= 88H. 11084.
PER Q= 100.0

I
AREA= 23776.6

VEL= 1.7

I
*SECNO 29.573

29.57 48.99 1212.99 .00 .00 1213.02 .04 .00 .00 1228.00
40000. O. 40000. O. O. 26541. O. 933. 116. 1228.00

_. •35 .00 1.51 .00 .025 .025 .025 .000 1164.00 8815.54

I .000008 230. 265. 255. 0 0 0 .00 933.98 9749.53

I
FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1212.99

STA= 8816. 11350.
PER Q= 100.0

I AREA= 26541. 3
VEL= 1.5

I
I
I



I 01/01/80 03:34:18 PAGE 15

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QR08 ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST

I
*SECNO 29.623

I
29.62 49.00 1213.00 .00 .00 1213.03 .03 .00 .00 1228.00

40000. O. 40000. O. O. 29315. O. 1103. 122. 1228.00
.40 .00 1.36 .00 .025 .025 .025 .000 1164.00 8817.15

•000007 230 . 265. 255. 0 0 0 .00 1031.35 9848.50

I
FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1213.00

I STA= 8817 . 11615.
PER Q= 100.0

I
AREA= 29314.1

VEL= 1.4

*SECNO 29.676

I 29.68 49.00 1213.00 .00 .00 1213.03 .02 .00 .00 1228.00
40000. O. 40000. O. O. 32088. O. 1290. 128. 1228.00

.46 .00 1.25 .00 .025 .025 .025 .000 1164.00 8818.75

I
•000005 230 • 265. 255. 0 0 0 .00 1128.72 9947.47

FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1213.00

'I STA= 8819. 11880.
PER Q= 100.0

I AREA= 32088.1
VEL= 1.2

_.

I
*SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 18.01 FEET

29.70 49.02 1213.02 .00 .00 1213.03 .01 .00 .00 11~5.00

I 40000. O. 40000. O. O. 41935. O. 1381. 132. 1211.00
.49 .00 .95 .00 .025 .025 .025 .000 1164.00 8940.00

.000003 103. 107. 79. 1 0 0 .00 1406.65 10346.65

I FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1213.02

I STA= 8940. 10347.
PER Q= 100.0

AREA= 41935.1

I
VEL= 1.0

I
I
I



I 01/01/80 03:34:18
PAGE 16

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.716

I
3280 CROSS SECTION 29.72 EXTENDED 7.02 FEET

29.72 49.02 1213.02 .00 .00 1213.03 .02 .00 .00 1206.00

40000. O. 40000. O. O. 38030. O. 1479. 136. 1222.00

I .52 .00 1.05 .00 .025 .025 .025 .000 1164.00 8940.00

.000006 103. 107. 79. 0 0 0 .00 1857.12 10797.12

I FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1213.02

I
STA= 8940. 10624.

PER Q= 100.0
AREA= 38030.5

VEL= 1.1

I *SECNO 29.736
29.74 49.01 1213.01 .00 .00 1213.05 .04 .00 .01 1217.00

I
40000. O. 40000. O. O. 25400. O. 1557. 141. 1233.00

.54 .00 1.57 .00 .025 .025 .025 .000 1164.00 8960.71

.000028 103 . 107. 79. 0 0 0 .00 2265.33 11226.04

I FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1213.01

I
STA= 8961. 11302.

PER Q= 100.0
AREA= 25399.5

I
VEL= 1.6

*SECNO 29.753

I 3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

I
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75 8.54 1212.74 1212.74 .00 1216.09 3.35 .01 1.66 1228.00

40000. O. 40000. O. O. 2723. O. 1592. 144. 1244.00

I .54 .00 14.69 .00 .025 .025 .025 .000 1204.20 9513.65

•004856 103. 107 . 79. 20 17 0 .00 406.87 9920.51

I
I
I
I



I 01/01/80 03:34:18 PAGE 17

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I
FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1212.74

I STA= 9514. 11780.
PER Q= 100.0

AREA= 2723.4

I VEL= 14.7

*SECNO 29.812

I 3301 HV CHANGED MORE THAN HVINS

I
29.81 12.68 1216.98 .00 .00 1217.29 .31 .29 .91 1228.30

40000. O. 40000. O. O. 8935. O. 1631. 149. 1234.25

.56 .00 4.48 .00 .025 .025 .025 .000 1204.30 9865.26

.000407 280. 293. 216. 3 0 0 .00 1237.10 11102.36

I
FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1216.98

I STA= 9865. 15859.
PER Q= 100.0

I
AREA= 8935.1

VEL= 4.5

*SECNO 29.867

I 29.87 12.54 1217.04 .00 .00 1217.51 .47 .14 .08 1227. 50

40000. O. 40000. O. O. 7269. O. 1685. 157. 1233.50

.58 .00 5.50 .00 .025 .025 .025 .000 1204.50 9725.60

I
.000612 280. 293. 216. 2 0 0 .00 1003.41 10729.01

FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1217.04

I STA= 9726. 14329.
PER Q= 100.0

I
AREA= 7268.6

VEL= 5.5

*SECNO 29.923

I 29.92 12.30 1217.08 .00 .00 1217.95 .87 .24 .20 1226.80

40000. O. 40000. O. O. 5349. O. 1728. 163. 1232.75
.59 .00 7.48 .00 .025 .025 .025 .000 1204.78 9590.90

I .001137 280. 293. 216. 2 0 0 .00 740.90 10331.80

I
I
I



I 01/01/80 03:34:18 PAGE 18

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL ·XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1217.08

I STA= 9591. 12800.
PER Q= 100.0

I
AREA= 5348.9

VEL= 7.5

_. *SECNO 29.981

I 29.98 12.50 1217.50 .00 .00 1218.29 .79 .32 .02 1226.80
40000. O. 40000. O. O. 5604. O. 1765. 168. 1232.75

.60 .00 7.14 .00 .025 .025 .025 .000 1205.00 9588.13

I
.001020 280. 293. 216. 2 0 0 .00 767.72 10355.84

FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1217.50

I STA= 9588. 11911.
PER Q= 100.0

I
AREA= 5604.4

VEL= 7.1

*SECNO 30.194

I 30.19 11. 69 1218.69 .00 .00 1219.56 .87 1.23 .04 1228.00
40000. O. 40000. O. O. 5355. O. 1906. 188. 1234.00

.64 .00 7.47 .00 .025 .025 .025 .000 1207.00 9588.50

I
.001179 1125. 1125. 1175. 2 0 0 .00 764.11 10352.61

I
FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1218.69

STA= 9589. 12089.
PER Q= 100.0

I AREA= 5355.0
VEL= 7.5

I
*SECNO 30.458

30.46 11.99 1220.99 .00 .00 1222.03 1.04 2.39 .09 1239.00
40000. O. 40000. O. O. 4879. O. 2068 . 218. 1232.00

•69 .00 8.20 .00 .025 .025 .025 .000 1209.00 9413.72

I .002801 1285. 1375. 1035. 2 0 0 .00 1158.67 10572.39

I
I
I
I



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

01/01/80 03:34:18

SECNO DEPTH CWSEL
Q QlOB QCH
TIME VlOB VCH
SLOPE XlOBL XLCH

FLOW DISTRIBUTION FOR SECNO=

STA= 9414. 10800.
PER Q= 100.0

AREA= 4878.6
VEL= 8.2

CRIWS WSELK
QROB ALOB
VROB XNL
XLOBR ITRIAL

30.46

EG
ACH
XNCH
IDC

CWSEl=

HV HL
AROB VOL
XNR WTN
ICONT CORAR

1220.99

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

PAGE 19
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

01/01/80 03:34:18

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSION

**************************************************

T1
T2
T3

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS

O. 4. O. O. .002000 .00 .0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALL DC

3.000 .000 -1. 000 .000 .000 .000 .000

Q

IBW

THIS RUN EXECUTED 01/01/80

WSEL FQ

O. 1217.310 .000

CHNIM ITRACE

.000 ·.000 15.000

PAGE 20

03:40:12



I
01/01/80 03:34:18 PAGE 21

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*PROF 3

I CCHV= .300 CEHV= .500
*SECNO 28.831

28.83 9.85 1208.45 .00 1217 .31 1209.33 .88 .00 .00 1220.00

I 60000. O. 60000. O. O. 7982. O. O. O. 1220.00
.00 .00 7.52 .00 .025 .025 .025 .000 1198.60 8829.25

.001998 O. O. O. 0 0 6 .00 1676.41 10505.65

I FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1208.45

I STA= 8829. 10940.
PER Q= 100.0

AREA= 7981.5

I
VEL= 7.5

*SECNO 29.017
29.02 11.84 1210.64 .00 .00 1211.44 .81 2.09 .02 1226.00

I 60000. O. 60000. O. O. 8324. O. 191. 42. 1220.00
.04 .00 7.21 .00 .025 .025 .025 .000 1198.80 8998.32

.002110 1000. 1020. 1020. 2 0 0 .00 1939.27 10937.59

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1210.64

I STA= 8998. 11000.
PER Q= 100.0

AREA= 8324.4

I VEL= 7.2

*SECNO 29.221

I
29.22 12.06 1213.06 .00 .00 1214.10 1. 05 2.54 .12 1224.00

60000. O. 60000. O. O. 7312. O. 374. 86. 1224.00
.07 •00 8.21 .00 .025 .025 .025 .000 1201.00 9221. 57

•002983 950 • 1020. 970. 2 0 0 .00 1818.04 11039.61

I
FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1213.06

I STA= 9222. 11220.
PER Q= 100.0

I
AREA= 7311.8

VEL= 8.2

I
I
I



01/01/80 03:34:18 PAGE 22

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 29.473

I 3301 HV CHANGED MORE THAN HVINS

29.47 50.42 1214.42 .00 .00 1214.55 .13 .17 .28 1230.00

I
60000. O. 60000. O. O. 21074. O. 798. 128. 1224.00

.20 .00 2.85 .00 .025 .025 .025 .000 1164.00 9135.41
.000040 1030. 1300. 970. 2 0 0 .00 956.70 10092.11

I FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1214.42

I STA= 9135. 11730.
PER Q= 100.0

AREA= 21073.6
VEL= 2.8

I *SECNO 29.523
29.52 50.48 1214.48 .00 .00 1214.57 .09 .01 .01 1228.00

I 60000. O. 60000. O. O. 25051. O. 938. 133. 1228.00
.23 .00 2.40 .00 .025 .025 .025 .000 1164.00 8812.54

•000020 230 • 265. 255. 2 0 0 .00 857. 68 9670.21

I FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1214.48

I STA= 8813. 11084.
PER Q= 100.0

AREA= 25051. 1

I
VEL= 2.4

*SECNO 29.573
29.57 50.50 1214.50 .00 .00 1214.58 .07 .00 .01 1228.00

I 60000. O. 60000. O. O. 27987. O. 1099. 139. 1228.00
.27 .00 2.14 .00 .025 .025 .025 .000 1164.00 8813.96

•000016 230 . 265. 255. 2 0 0 .00 957. 70 9771.66

I FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1214.50

I STA= 8814 • 11350.
PER Q= 100.0

AREA= 27986.5

I VEL= 2.1

I
I
I



I
01/01/80 03:34:18 PAGE 23

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 29.623
29.62 50.53 1214 .53 .00 .00 1214 .58 .06 .00 .00 1228.00

I 60000. O. 60000. O. O. 30911. O. 1278. 145. 1228.00
.30 .00 1. 94 .00 .025 .025 .025 .000 1164.00 8815.40

.000013 230 • 265. 255. 1 0 0 .00 1057.54 9872.94

I FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1214.53

I STA= 9815. 11615.
PER Q= 100.0

AREA= 30911. 1

I VEL= 1.9

*SECNO 29.676

I
29.68 50.54 1214.54 .00 .00 1214.59 .05 .00 .00 1228.00

60000. O. 60000. O. O. 33845. O. 1475. 152. 1228.00
.35 .00 1. 77 .00 .025 .025 .025 .000 1164.00 8816.83

.000011 230 . 265. 255. 1 0 0 .00 1157.53 9974.36

I
FLOW DISTRIBUTION FOR SECNO= 29.68 Cl'lSEL= 1214.54

I STA= 8817. 11880.
PER Q= 100.0

AREA= 33844.5

I VEL= 1.8

*SECNO 29.696

I
3280 CROSS SECTION 29.70 EXTENDED 19.57 FEET

29.70 50.57 1214.57 .00 .00 1214.60 .01 1195.00.03 .00

I
60000. O. 60000. O. O. 44125. O. 1571. 155. 1211.00

.37 .00 1. 36 .00 .025 .025 .025 .000 1164.00 8940.00
.000005 103• 107. 79. 2 0 0 .00 1406.65 10346.65

I FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1214.57

I
STA= 8940. 10347.

PER Q';' 100.0
AREA= 44124.6

VEL= 1.4

I
I
I
I



01/01/80 03:34:18 PAGE 24

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH ARaB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 29.716
3280 CROSS SECTION 29.72 EXTENDED 8.57 FEET

I 29.72 50.57 1214.57 .00 .00 1214.60 .03 .00 .00 1206.00
60000. O. 60000. O. O. 40913. O. 1676. 159. 1222.00

I
.39 .00 1.47 .00 .025 .025 .025 .000 1164.00 8940.00

.000010 103. 107. 79. 0 0 0 .00 1861.83 10801.83

I FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1214.57

STA= 8940. 10824.

I
PER Q: 100.0

AREA= 40913.4
VEL= 1.5

I *SECNO 29.736
29.74 50.55 1214.55 .00 .00 1214.62 .07 .00 .02 1217.00

60000. O. 60000. O. O. 28904. O. 1761. 164. 1233.00

I .40 .00 2.08 .00 .025 .025 .025 .000 1164.00 8952.69
.000042 103 . 107. 79. 1 0 0 .00 2279.23 11231.92

I FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1214.55

STA= 8953. 11302.

I PER Q= 100.0
AREA= 28903.9

VEL= 2.1

I *SECNO 29.753

3265 DIVIDED FLOW

I
3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED HSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

I
3720 CRITICAL DEPTH ASSUMED

29.75 12.42 1216.62 1216.62 .00 1219.13 2.51 .02 1.22 1228.00
60000. O. 60000. O. O. 4723. O. 1803. 168. 1244.00

.40 .00 12.70 .00 .025 .025 .025 .000 1204.20 9490.31

I •005240 103 . 107. 79. 20 11 0 .00 929.45 11158.31

I
I
I



01/01/80 03:34:18
PAGt l~

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1216.62

I
STA= 9490. 11780.

PER Q= 100.0
AREA= 4722.7

I
VEL= 12.7

*SECNO 29.812

I 3301 HV CHANGED MORE THAN HVINS

_. 29.81 15.40 1219.70 .00 .00 1220.05 .35 .27 .65 1228.30

I
60000. O. 60000. O. O. 12667. O. 1961. 176. 1234.25

.42 .00 4.74 .00 .025 .025 .025 .000 1204.30 9831. 23

.000377 280 . 293. 216. 3 0 0 .00 1523.69 11354.92

I FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1219.70

I
STA= 9831. 15859.

PER Q= 100.0
AREA= 12667.2

I
VEL= 4.7

*SECNO 29.867
29.87 15.25 1219.75 .00 .00 1220.28 .53 .13 .09 1227. 50

I 60000. O. 60000. O. O. 10293. O. 1938. 185. 1233.50

.44 .00 5.83 .00 .025 .025 .025 .000 1204.50 9699.70

.000574 280 . 293. 216. 2 0 0 .00 1242.13 10941.83

I FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1219.75

I STA= 9700. 14329.
PER Q= 100.0

AREA= 10292.8

I
VEL= 5.8

*SECNO 29.923
29.92 14.97 1219.75 .00 .00 1220.73 .98 .22 .23 1226.80

I 60000. O. 60000. O. O. 7550. O. 1998. 193. 1232.75

.45 .00 7.95 .00 .025 .025 .025 .000 1204.78 9573.16

.001070 280. 293. 216. 2 0 0 .00 912.37 10485.53

I
I
I
I



01/01/80 03:34:18 ~Atjt; Lb

I
SECNO DEPTH CWSEl CRII'lS WSElK EG HV Hl OlOSS BANK ElEV

I
Q QlOB QCH QROB AlOB ACH AROB VOL TWA lEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1219.75

I
STA= 9573. 12800.

PER Q= 100.0
AREA= 7549.9

VEL= 7.9

I *SECNO 29.981
29.98 15.14 1220.14 .00 .00 1221.05 .91 .30 .02 1226.80

I
60000. O. 60000. O. O. 7859. O. 2050. 199. 1232.75

.46 .00 7.63 .00 .025 .025 .025 .000 1205.00 9570.51
.000971 280. 293. 216. 2 0 0 .00 931.98 10508.49

I FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1220.14

I STA= 9511. 11911.
PER Q= 100.0

AREA= 1859.3

I
VEL= 7.6

*SECNO 30.194
30.19 14.27 1221.27 .00 .00 1222.25 .98 1. 16 .04 1228.00

I 60000. O. 60000. O. O. 1534. O. 2249. 223. 1234.00
.50 .00 1.96 .00 .025 .025 .025 .000 1201. 00 9511. 36

.001105 1125. 1125. 1175. 2 0 0 .00 929.80 10501.16

I FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1221.27

I STA= 9571. 12089.
PER Q= 100.0

AREA= 7534.2

I VEL= 8.0

*SECNO 30.458

I
30.46 14.11 1223.11 .00 .00 1224.13 1.02 1.86 .02 1239.00

60000. O. 60000. O. O. 7381. O. 2484. 257. 1232.00
.54 .00 8.12 .00 .025 .025 .025 .000 1209.00 9400.39

.001693 1285. 1315. 1035. 2 0 0 .00 1219.46 10619.85

I
I
I
I
I



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

oI/U 1/8U U3:34:18

sECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR sECNO= 30.46 CWSEL= 1223.11

sTA= 9400. 10BOO.
PER Q= 100.0

AREA= 73B6.9
VEL= 8.1

t'I\l:lt. 'I
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01/01/80 03:34:18

THIS RUN EXECUTED 01/01/80

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,55
IBM-PC-XT VERSION

**************************************************

T1
T2
T3

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

O. 5. O. O. .002000 .00 .0 O. 1217.310 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDe IBW CHNIM !TRACE

4.000 .000 -1.000 .000 .000 .000 .000 .000 .000 15.000

03:42:15



01/01/80 03:34:18 ~Alil::. ,~

I
SECNO CWSEL CRIWS WSELK HL OLOSS BANK ELEVDEPTH EG HV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *PROF 4

I
CCHV= .300 CEHV= .500
*SECNO 28.831

28.83 10.79 1209.39 .00 1217 .31 1210.47 1.09 .00 .00 1220.00
BOOOO. O. 80000. O. O. 9552. O. O. O. 1220.00

I .00 .00 8.38 .00 .025 .025 .025 .000 1198.60 8827.69
•001973 O• O. O. 0 0 5 .00 1689.62 10517.31

I FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1209.39

STA= 8828. 10940.

I PER Q= 100.0
AREA= 9551.8

VEL= 8.4

I *SECNO 29.011
29.02 12.78 1211.58 .00 .00 1212.54 .96 2.02 .04 1226.00

I
80000. O. 80000. O. O. 10180. O. 231. 43. 1220.00

.04 .00 7.86 .00 .025 .025 .025 .000 1198.80 8944.14
.001998 1000 • 1020. 1020. 2 0 0 .00 1999.73 10943.87

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1211.58

I
STA= 8944. 11000.

PER Q= 100.0
AREA= 10180.2

VEL= 7.9

I *SECNO 29.221
29.22 12.86 1213.86 .00 .00 1215.15 1. 29 2.45 .16 1224.00

I 80000. O. 80000. O. O. 8791. O. 453. 88. 1224.00
.07 .00 9.10 .00 .025 .025 .025 .000 1201.00 9220.23

.002937 950. 1020. 970. 2 0 0 .00 1849.64 11069.86

I FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1213.86

I STA= 9220. 11220.
PER Q= 100.0

AREA= 8791. 3

I
VEL= 9.1

I
I
I



-', -. I .

I SECNO DEPTH CWSEL CRIWS WSELK . EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

I 29.47 51.52 1215.52 .00 .00 1215.72 .20 .24 .32 1230.00
80000. O. 80000. O. O. 22125. O. 914. 130 • 1224.00

I
. 17 .00 3.62 .00 .025 .025 .025 .000 1164.00 9132.92

.000061 1030. 1300. 970. 6 0 0 .00 964.66 10097.58

I FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1215.52

STA= 9133. 11730.

I
PER Q= 100.0

AREA= 22125.0
VEL= 3.6

I *SECNO 29.523
29.52 51.60 1215.60 .00 .00 1215.75 .15 .01 .02 1228.00

80000. O. 80000. O. O. 26023. O. 1061. 136. 1228.00

I .19 .00 3.07 .00 .025 .025 .025 .000 1164.00 8811. 50

.000032 230. 265. 255. 2 0 0 .00 873.30 9684.79

I FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1215.60

STA= 881l. 11084.

I PER Q= 100.0
AREA= 26023.4

VEL= 3.1

I *SECNO 29.573
29.57 51. 65 1215.65 .00 .00 1215.76 .12 .01 .01 1228.00

80000. O. 80000. O. O. 29090. O. 1229. 14l. 1228.00

I .22 .00 2.75 .00 .025 .025 .025 .000 1164.00 8812.78
.000026 230 . 265. 255. 2 0 0 .00 975.41 9788.19

I FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1215.65

I
STA= 8813. 11350.

PER Q= 100.0
AREA= 29089.6

VEL= 2.8

I
I
I
I



UJ/Vl/VV oJ,;; oJ't. llJ

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPHID ENDST

I *SECNO 29.623
29.62 51.68 1215.68 .00 .00 1215.78 .10 .01 .01 1228.00

80000. O. 80000. O. O. 32152. O. 1415. 148. 1228.00

I .25 .00 2.49 .00 .025 .025 .025 .000 1164.00 8814.08

.000021 230. 265. 255. 2 0 0 .00 1077.46 9891.54

I FLOW DISTRIBUTION FOR SECNO= 29.62 CHSEL= 1215.68

STA= 8814 . 11615.

I PER Q= 100.0
AREA= 32152.1

VEL= 2.5

I *SECNO 29.676
29.68 51. 71 1215.71 .00 .00 1215.79 .08 .00 .00 1228.00

I
80000. O. 80000. O. O. 35212. O. 1620. 155. 1228.00

.28 .00 2.27 .00 .025 .025 .025 .000 1164.00 8815.37

.000017 230 • 265. 255. 2 0 0 .00 1179.47 9994.84

I FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1215.71

I
STA= 8815. 11880.

PER Q= 100.0
-~

AREA= 35212.2
VEL= 2.3

I *SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 20.75 FEET

I 29.70 51. 75 1215.75 .00 .00 1215.80 .05 .00 .01 1195.00

80000. O. 80000. O. O. 45786. O. 1719. 158. 1211.00

I
•30 .00 1. 75 .00 .025 .025 .025 .000 1164.00 8940.00

.000009 103. 107. 79. 2 0 0 .00 1406.65 10346.65

I FLOW DISTRI8UTION FOR SECNO= 29.70 CWSEL= 1215.75

STA= 8940. 10347.

I
PER Q= 100.0

AREA= 45786.1
VEL= 1.7

I
I
I
I



I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

I *SECNO 29.716
3280 CROSS SECTION 29.72 EXTENDED 9.75 FEET

I
29.72 51. 75 1215.75 .00 .00 1215.80 .05 .00 .00 1206.00

80000. O. 80000. O. O. 43116. O. 1828. 162. 1222.00
•31 .00 1.86 .00 .025 .025 .025 .000 1164.00 8940.00

.000015 103. 107. 79. 0 0 0 .00 1865.43 10805.43

I
FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1215.75

I STA= 8940. 10824.
PER Q= 100.0

I
AREA= 43116.0

VEL= 1.9

*SECNO 29.736

I 29.74 51. 73 1215.73 .00 .00 1215.83 .10 .00 .02 1217.0"0
80000. O. 80000. O. O. 31572. O. 1920. 167. 1233.00

.32 .00 2.53 .00 .025 .025 .025 .000 1164.00 8946.62

I
•000056 103 . 107. 79. 2 0 0 .00 2289.75 11236.37

FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1215.73

I STA= 8947. 11302.
PER Q= 100.0

I
AREA= 31572.1

VEL= 2.5

*SECNO 29.753

I 3265 DIVIDED FLOW

I 3301 HV CHANGED MORE THAN HVINS

I
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75 13.96 1218.16 1218.16 .00 1220.45 2.30 .02 1. 10 1228.00

I 80000. O. 80000. O. O. 6577. O. 1967. 172. 1244.00
.33 .00 12.16 .00 .025 .025 .025 .000 1204.20 9481.08

•005753 103. 107 • 79. 20 14 0 .00 1482.37 11393.77

I
I
I
I

""" ,,,'" ,,..,, "" .,. "1"\
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I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I
FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1218.16

STA= 9481. 11780.

I
PER Q= 100.0

AREA= 6576.5
VEL= 12.2

I *SECNO 29.812

3301 HV CHANGED MORE THAN HVINS

I 29.81 16.57 1220.87 .00 .00 1221.34 .47 .34 .55 1228.30

80000. O. 80000. O• O. 14527. O. 2038. 182. 1234.25
.34 .00 5.51 .00 .025 .025 .025 .000 1204.30 9816.66

I .000418 280. 293. 216. 3 0 0 .00 1664.49 11481.15

I FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1220.87

STA= 9811. 15859.

I
PER Q= 100.0

AREA= 14526.9
VEL= 5.5

I *SECNO 29.861
29.87 16.42 1220.92 .00 .00 1221.63 .71 .17 .12 1227. 50

80000. O. 80000. O. O. 11805. O. 2127. 192. 1233.50

I
.35 .00 6.78 .00 .025 .025 .025 .000 1204.50 9688.53

.000722 280 . 293. 216. 3 0 0 .00 1350.09 11038.63

I FLOW DISTRIBUTION FOR SECNO= 29.87 CHSEL= 1220.92

STA= 9689. 14329.

I PER Q= 100.0
AREA= 11804.9

VEL= 6.8

I *SECNO 29.923
29.92 16.40 1221.18 .00 .00 1222.21 1.03 .42 .16 1226.80

80000. O. BOOOO. O. O. 9814. O. 2199. 207. 1232.15

I .36 .00 8.15 .00 .025 .025 .025 .000 1204.78 9547.53
•004103 280 • 293. 216. 2 0 0 .00 3131.15 12619.27

I
I
I
I

.... ,,... ' ...... ...." <"I' 41'\
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I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1221.18

STA= 9548. 12800.

I
PER Q= 100.0

AREA= 9814.3
VEL= 8.2

I *SECNO 29.981
29;98 17.27 1222.27 .00 .00 1222.98 .70 .67 .10 1226.80

80000. O. 80000. O. O. 11878. O. 2272. 226. 1232.75

I
•38 .00 6.74 .00 .025 .025 .025 .000 1205.00 9499.20

.001443 280. 293. 216. 2 0 0 .00 2303.71 11802.91

I FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1222.27

STA= 9499. 11911.

I PER Q= 100.0
AREA= 11877.8

VEL= 6.7

I *SECNO 30.194
30.19 16.90 1223.90 .00 .00 1224.50 .60 1.49 .03 1228.00

80000. O. 80000. O. O. 12895. O. 2592. 288. 1234.00

I .43 .00 6.20 .00 .025 .025 .025 .000 1207.00 9481. 98
.001225 1125 . 1125. 1175. 3 0 0 .00 2502.45 11984.43

I FLOW DISTRIBUTION FOR SECNO= 30.19 CHSEL= 1223.90

STA= 9482. 12089.

I PER Q= 100.0
AREA= 12895.4

VEL= 6.2

I *SECNO 30.458
30.46 16.33 1225.33 .00 .00 1226.29 .96 1.61 .18 1239.00

I
80000. O. 80000. O. O. 10169. O. 2956. 347. 1232.00

.47 .00 7.87 .00 .025 .025 .025 .000 1209.00 9386.36
.001114 1285. 1375. 1035. 2 0 0 .00 1286.78 10673.14

I
I
I
I
I



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

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 30.46 CWSEL= 1225.33

STA= . 9386. 10800 •
PER Q= 100.0

AREA= 10168.9
VEL= 7.9



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

THIS RUN EXECUTED 01/01/80

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSION

**************************************************

T1
T2
T3

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q HSEL FQ

O. 6. O. O. .002000 .00 .0 O. 1217.310 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

5.000 .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

03:44:22



I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOa QCH QROa ALOa ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*PROF 5

CCHV= .300 CEHV= .500
*SECNO 28.831

I 28.83 11. 59 1210.19 .00 1217.31 1211.49 1.30 .00 .00 1220.00
100000. O. 100000. O. O. 10920. O. O. O. 1220.00

.00 .00 9.16 .00 .025 .025 .025 .000 1198.60 8826.35

I
.001991 O. O. O. 0 0 5 .00 1701.06 10527.40

I
FLOW DISTRIBUTION FOR SECNO= 28.83 CW5EL= 1210.19

STA= 8826. 10940.
PER Q= 100.0

I AREA= 10920.3
VEL= 9.2

I
*SECNO 29.017

29.02 13.64 1212.44 .00 .00 1213.53 1.09 1.98 .06 1226.00
100000. O. 100000. O. O. 11920. O. 267. 44. 1220.00

.03 .00 8.39 .00 .025 .025 .025 .000 1198.80 8917.80

I .001885 1000. 1020. 1020. 2 0 0 .00 2031.81 10949.60

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1212.44

STA= 8918. 11 000.

I
PER Q= 100.0

AREA= 11919.6
VEL= 8.4

I *SECNO 29.221
29.22 13.59 1214.59 .00 .00 1216.10 1.51 2.36 .21 1224.00

100000. O. 100000. O. O. 10147. O. 526. 89. 1224.00

I
.06 .00 9.86 .00 .025 .025 .025 .000 1201.00 9219.02

.002904 950. 1020. 970. 2 0 0 .00 1878.13 11097.14

I FLOW DISTRIBUTION FOR SECNO= 29.22 CW5EL= 1214.59

STA= 9219. 11220.

I PER Q= 100.0
AREA= 10147.1

VEL= 9.9

I
--

I
I
I

nlln'lnn n'''14.1" DAr.c- 10



I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH ARaB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

I 29.47 52.94 1216.94 .00 .00 1217.19 .25 .71 .38 1230.00
100000. O. 100000. O. O. 24964. O. 1050. 155. 1224.00

.15 .00 4.01 .00 .025 .025 .025 .000 1164.00 9129.69

I
.000222 1030. 1300. 970. 2 0 0 .00 2538.50 11668.19

I
FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1216.94

STA= 9130. 11730.
PER Q= 100.0

I AREA= 24963.9
VEL= 4.0

I
*SECNO 29.523

29.52 53.06 1217.06 .00 .00 1217.25 .19 .04 .02 1228.00
100000. O. 100000. O. O. 28710. O. 1213. 170. 1228.00

.17 .00 3.48 .00 .025 .025 .025 .000 1164.00 8810.14

I .000118 230 . 265. 255. 2 0 0 .00 2213.28 11023.42

I
FLOW DISTRIBUTION FOR SECNO= 29.52 CHSEL= 1217.06

STA= 8810. 11084.
PER Q= 100.0

I AREA= 28710.0
VEL= 3.5

I *SECNO 29.573
29.57 53.14 1217.14 .00 .00 1217.28 .15 .03 .01 1228.00

100000. O. 100000. O. O. 32237. O. 1398. 184. 1228.00

I
.20 •00 3.10 .00 .025 .025 .025 .000 1164.00 8811.24

.000092 230. 265. 255. 2 0 0 .00 2470.83 11282.07

I FLOW DISTRIBUTION FOR SECNO= 29.57 CHSEL= 1217.14

STA= 8811. 11350.

I
PER Q= 100.0

AREA= 32236.6
VEL= 3.1

I
I
I
I

nllnl/~n n~·1~·1R PAnF :lq



I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.623

29.62 53.19 1217.19 .00 .00 1217.32 .12 .02 .01 1228.00
100000. O. 100000. O. O. 35748. O. 1605. 200. 1228.00

.22 •00 2.80 .00 .025 .025 .025 .000 1164.00 8812.35

I •000074 . 230 . 265. 255. 2 0 0 .00 2728.34 11540.69

I
FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1217.19

STA= 8812. 11615.
PER Q= 100.0

I AREA= 35748.3
VEL= 2.8

I *SECNO 29.676
29.68 53.24 1217.24 .00 .00 1217.34 .10 .02 .01 1228.00

100000. O. 100000. O. O. 39252. O. 1833. 217. 1228.00

I
.25 .00 2.55 .00 .025 .025 .025 .000 1164.00 8813.45

.000061 230 • 265. 255. 2 0 0 .00 2985.84 11799.29

I FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1217.24

STA= 8813. 11880.

I
PER Q= 100.0

AREA= 39251. 8
VEL= 2.5

I *SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 22.28 FEET

i I 29.70 53.28 1217.28 .00 .00 1217.35 .07 .00 .01 1195.00
100000. O. 100000. O. O. 47945. O. 1940. 223 . 1211.00

.27 .00 2.09 .00 .025 .025 .025 .000 1164.00 8940.00

I
.000012 103. 107. 79. 2 0 0 .00 1406.65 10346.65

FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1217.28

I STA= 8940. 10347.
PER Q= 100.0

I
AREA= 47945.0

VEL= 2.1

I
I
I
I

n1/,.,1/pn n1.':U .111
DAr.1= An



I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 29.716
3280 CROSS SECTION 29.72 EXTENDED 11. 29 FEET

I
29.72 53.28 1217.28 .00 .00 1217.36 .07 .00 .00 1206.00

100000. O. 100000. O. O. 45987. O. 2056. 227. 1222.00
.28 .00 2.17 .00 .025 .025 .025 .000 1164.00 8940.00

.000019 103. 107. 79. 0 0 0 .00 1870.10 10810.10

I FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1217.28

I STA= 8940. 10824.
PER Q= 100.0

AREA= 45986.7

I VEL= 2.2

*SECNO 29.736

I
3280 CROSS SECTION 29.74 EXTENDED .26 FEET

29.74 53.26 1217.26 .00 .00 1217.39 .13 .00 .03 1217.00

100000. O. 100000. O. O. 35092. O. 2155. 232. 1233.00

I .29 .00 2.85 .00 .025 .025 .025 .000 1164.00 8940.00

.000062 103 • 107. 79. 2 0 0 .00 2302.21 11242.21

I FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1217.26

--

I
STA= 8940. 11302.

PER Q= 100.0
AREA= 35091.5

VEL= 2.8

I *SECNO 29.753

I
3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

I
3720 CRITICAL DEPTH ASSUMED

29.75 14.87 1219.07 1219.07 .00 1221.45 2.38 .02 1.13 1228.00

100000. O. 100000. O. O. 8070. O. 2208. 237 • 1244.00
.29 •00 12.39 .00 .025 .025 .025 .000 1204.20 9475.60

I •005896 103 • 107. 79. 20 14 0 .00 1802.03 11527.98

I
I
I

f1l1nllan nVH·111 PAGE 41



I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

U~PE ~t8~L ~t~H ~~8~R ~~RIAL ~~~H ~~~NT ~6~AR fO~~~D ~~6~T

I
FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1219.07

I STA= 9476. 11780.
PER Q= 100.0

I
AREA= 8069.6

VEL= 12.4

*SECNO 29.812

I 3301 HV CHANGED MORE THAN HVINS

I
29.81 17.48 1221.78 .00 .00 1222.38 .60 .39 .54 1228.30

100000. O. 100000. O. O. 16096. O. 2290. 249. 1234.25

.31 .00 6.21 .00 .025 .025 .025 .000 1204.30 9805.21
.000578 280. 293. 216. 3 0 0 .00 1114.62 11519.89

I
FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1221. 78

I STA= 9805. 15859.
PER Q= 100.0

I
AREA= 16096.0

VEL= 6.2

*SECNO 29.867

I 29.87 17.55 1222.05 .00 .00 1222.73 .68 .31 .04 1221. 50
100000. O. 100000. O. O. 15084. O. 2394. 210. 1233.50

.32 .00 6.63 .00 .025 .025 .025 .000 1204.50 9647.75

I
.002488 280. 293. 216. 3 0 0 .00 4511.09 14158.84

FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1222.05

I STA= 9648. 14329.
PER Q= 100.0

I
AREA= 15084.5

VEL= 6.6

*SECNO 29.923

I 29.92 17.86 1222.64 .00 .00 1223.38 .74 .62 .03 1226.80

100000. O. 100000. O. O. 14441. O. 2494. 296. 1232.75
.33 .00 6.92 .00 .025 .025 .025 .000 1204.78 9483.28

I •001830 280 . 293. 216. 2 0 0 .00 3211.17 12694.45

I
I
I
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I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1222.64

I STA= 9483. 12800.
PER Q= 100.0

I
AREA= 14440.6

VEL= 6.9

*SECNO 29.981

I 29.98 18.07 1223.07 .00 .00 1223.90 .82 .47 .04 1226.80

100000. O. 100000. O. O. 13723. O. 2588. 315 . 1232.75

.34 .00 7.29 .00 .025 .025 .025 .000 1205.00 9464.26

I
•001428 280 . 293. 216. 2 0 0 .00 2346.87 11811.13

FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1223.07

I STA= 9464. 11911.
PER Q= 100.0

I
AREA= 13722.6

VEL= 7.3

I
*SECNO 30.194

30.19 17.71 1224.71 .00 .00 1225.40 .70 1.47 .04 1228.00

100000. O. 100000. O. O. 14930. O. 2958. 378. 1234.00
.39 .00 6.70 .00 .025 .025 .025 .000 1207.00 9446.19

I .001202 1125 . 1125. 1175. 2 0 0 .00 2546.59 11992.78

I
FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1224.71

STA= 9446. 12089.
PER Q= 100.0

I AREA= 14929.9
VEL= 6.7

I
*SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

I 30.46 17.15 1226.15 .00 .00 1227.38 1.23 1. 71 .27 1239.00

100000. O. 100000. O. O. 11237. O. 3371. (39 . 1232.00

.43 .00 8.90 .00 .025 .025 .025 .000 1209.00 9381.18

I .001281 1285. 1375. 1035. 2 0 0 .00 1312.50 10693.68

I
I
I
I 01/01/80 03:34:18 PAGE 43



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENOST

FLOW DISTRIBUTION FOR SECNO= 30.46 CHSEL= 1226.15

STA= 9381. 10800.
PER Q= 100.0

AREA= 11236.6
VEL= 8.9

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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T1
T2
T3

Jl ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ

O. 7. O. O. .002000 .00 .0 O. 1217.310 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC 181'1 CHNIM ITRACE

6.000 .000 -1.000 .000 .000 .000 .000 .000 .000 15.000

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

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
18M-PC-XT VERSION

**************************************************

01/01/80 03:34:18

THIS RUN EXECUTED 01/01/80 03:46:33
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*PROF 6

I CCHV= .300 CEHV= .500
*SECNO 28.831

28.83 12.34 1210.94 .00 1217.31 1212.44 1.50 .00 .00 1220.00

I 120000. O. 120000. O. O• 12201. O. O. O. 1220.00

.00 •00 9.84 .00 .025 .025 .025 .000 1198.60 8825.10

•001998 O• O. O. 0 0 5 .00 1711.69 10536.79

I FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1210.94

I STA= 8825. 10940.
PER Q= 100.0

AREA= 12200.9

I VEL= 9.8

*SECNO 29.017

I
29.02 14.43 1213.23 .00 .00 1214.45 1.22 1.92 .08 1226.00

120000. O. 120000. O. O. 13540. O. 301. 44. 1220.00

.03 .00 8.86 .00 .025 .025 .025 .000 1198.80 8913.82

.001785 1000. 1020. 1020. 2 0 0 .00 2041.09 10954.91

I
FLOW DISTRIBUTION FOR SECNO= 29.02 CHSEL= 1213.23

I STA= 8914. 11000.
PER Q= 100.0

I
AREA= 13540.1

VEL= 8.9

*SECNO 29.221

I 29.22 14.27 1215.27 .00 .00 1216.98 1. 71 2.28 .25 1224.00

120000. O. 120000. O. O• 11423. O. 594. 90. 1224.00

.06 .00 10.51 .00 .025 .025 .025 .000 1201.00 9217.89

I
.002871 950 • 1020. 970. 2 0 0 .00 1904.55 11122.44

FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1215.27

I STA= 9218. 11220.
PER Q= 100.0

I AREA= 11422.9
VEL= 10.5

I
I
I
_.

I 01/01/80 03:34:18
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.473

I 3301 HV CHANGED MORE THAN HVINS

I
29.47 53.85 1217.85 .00 .00 1218.15 .30 .75 .42 1230.00

120000. O. 120000. O. O. 27292. O. 1171. 157. 1224.00

.14 .00 4.40 .00 .025 .025 .025 .000 1164.00 9127.61

.000239 1030. 1300. 970. 2 0 0 .00 2548.59 11676.20

I FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1217.85

I STA= 9128. 11730.
PER Q= 100.0

AREA= 27292.3

I VEL= 4.4

*SECNO 29.523

I 29.52 53.98 1217 .9B .00 .00 1218.22 .24 .05 .02 1228.00

120000. O. 120000. O. O. 30757. O. 1348. 171. 1228.00

.16 .00 3.90 .00 .025 .025 .025 .000 1164.00 8809.29

I
•000135 230 • 265. 255. 2 0 0 .00 2219.27 11028.56

- FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1217.98

I STA= 8809. 11084.
PER Q= 100.0

I
AREA= 30757.4

VEL= 3.9

*SECNO 29.573

I 29.57 54.08 1218.08 .00 .00 1218.26 .19 .03 .01 1228.00

120000. O. 120000. O. O. 34565. O. 1547. 185. 1228.00

.18 .00 3.47 .00 .025 .025 .025 .000 1164.00 8810.27

I
.000106 230 • 265. 255. 2 0 0 .00 2477.64 11287.91

I
FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1218.08

STA= 8810. 11350.
PER Q= 100.0

I AREA= 34565.0
VEL= 3.5

I
I
I
I 01/01/80 03:34:18
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SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.623

I
29.62 54.15 1218.15 .00 .00 1218.30 .15 .03 .01 1228.00

120000. O. 120000. O. O. 38354. O. 1768. 201. 1228.00
.20 .00 3.13 .00 .025 .025 .025 .000 1164.00 8811.26

.000085 230. 265. 255. 2 0 0 .00 2735.97 11547.23

I
FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1218.15

I STA= 8811. 11615.
PER Q= 100.0

I
AREA= 38354.4

VEL= 3.1

*SECNO 29.676

I 29.68 54.20 1218.20 .00 .00 1218.33 .13 .02 .01 1228.00
120000. O. 120000. O. O. 42131. O. 2013. 219. 1228.00

.23 .00 2.85 .00 .025 .025 .025 .000 1164.00 8812.25
- .000070 230 • 265. 255. 2 0 0 .00 2994.26 11806.51

I
FLOW DISTRIBUTION FOR SECNO= 29.68 CHSEL= 1218.20

I STA= 8812. 11880.
PER Q= 100.0

I
AREA= 42130.6

VEL= 2.8

I
*SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 23.25 FEET

29.70 54.25 1218.25 .00 .00 1218.34 .09 .00 .01 1195.00

I 120000. O. 120000. O. O. 49302. O. 2126. 224. 1211.00
.24 .00 2.43 .00 .025 .025 .025 .000 1164.00 8940.00

.000015 103. 107. 79. 2 0 0 .00 1406.65 10346.65

I FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1218.25

I STA= 8940. 10347.
PER Q= 100.0

AREA= 49302.0

I
VEL= 2.4

I
I
I
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.716

I
3280 CROSS SECTION 29.72 EXTENDED 12.25 FEET

29.72 54.25 1218.25 .00 .00 1218.35 .10 .00 .00 1206.00

120000. O. 120000. O. O. 47793. O. 2245. 228. 1222.00

I .25 .00 2.51 .00 .025 .025 .025 .000 1164.00 8940.00

•000024 103. 107 . 79. 0 0 0 .00 1873.03 10813.03

I FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1218.25

STA= 8940. 10824.

I PER Q= 100.0
AREA= 47793.0

VEL= 2.5

I *SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED 1. 22 FEET

I 29.74 54.22 1218.22 .00 .00 1218.38 .16 .00 .03 1217.00

120000. O. 120000. O. O. 37305. O. 2349. 233. 1233.00

.26 .00 3.22 .00 .025 .025 .025 .000 1164.00 8940.00

I .000073 103. 107. 79. 2 0 0 .00 2305.87 11245.87

I
FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1218.22

STA= 8940. 11302.
PER Q= 100.0

I AREA= 37304.7
VEL= 3.2

I
*SECNO 29.753

3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 29.75 15.95 1220.15 1220.15 .00 1222.26 2.11 .03 .97 1228.00

120000. O. 120000. O. O. 10306. O. 2408. 239. 1244.00

.27 .00 11.64 .00 .025 .025 .025 .000 1204.20 8989.06

I
.006381 103. 107. 79. 20 17 0 .00 2681.63 11670.69

I
I
I
I 01/01/80 03:34:18
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1220.15
--

I STA= 8989. 11780.
PER Q= 100.0

AREA= 10305.7

I VEL= 11.6

*SECNO 29.812

I 3301 HV CHANGED MORE THAN HVINS

29.81 18.78 1223.08 .00 .00 1223.55 .47 .80 .49 1228.30

I 120000. O. 120000. O. O. 21746. O. 2516. 268. 1234.25
.28 .00 5.52 .00 .025 .025 .025 .000 1204.30 9731.12

.001517 280. 293. 216. 10 0 0 .00 5909.99 15641.11

I FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1223.08

I STA= 9731. 15859.
PER Q= 100.0

AREA= 21746.0

I VEL= 5.5

*SECNO 29.867

I
29.87 18.95 1223.45 .00 .00 1223.94 .48 .38 .01 1227.50

120000. O. 120000. O. O. 21489. O. 2661. 304. 1233.50
.30 .00 5.58 .00 .025 .025 .025 .000 1204.50 9558.24

•001138 280 . 293. 216. 2 0 0 .00 4621.49 14179.73

I
FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1223.45

I STA= 9558. 14329.
PER Q= 100.0

AREA= 21488.6

I VEL= 5.6

*SECNO 29.923

I 29.92 18.93 1223.71 .00 .00 1224.40 .70 .36 .11 1226.80
120000. O. 120000. O. O. 17896. O. 2793. 330. 1232.75

.31 •00 6.71 .00 .025 .025 .025 .000 1204.78 9436.30

I
•001320 280 . 293. 216. 2 0 0 .00 3269.25 12705.55

I
I
I
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SECNO DEPTH CWSEL CRIWS W::>W\ t.:l3 flV ilL ULU:;'~ I:lANI\ tLtV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN 5STA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1223.71

I STA= 9436. 12800.
PER Q= 100.0

AREA= 17896.4

I
VEL= 6.7

*SECNO 29.981
29.98 19.00 1224.00 .00 .00 1224.88 .88 .38 .09 1226.80

I 120000. O. 120000. O. O. 15916. O. 2907. 349. 1232.75

•32 .00 7.54 .00 .025 .025 .025 .000 1205.00 9423.53

.001290 280. 293. 216. 2 0 0 .00 2397.18 11820.71

I FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1224.00

I STA= 9424. 11911.
PER Q= 100.0

AREA= 15915.9

I
VEL= 7.5

*SECNO 30.194

I
30.19 18.51 1225.51 .00 .00 1226.28 .78 1.37 .03 1228.00

120000. O. 120000. O. O. 16979. O. 3332. 414 . 1234.00

.36 •00 7.07 .00 .025 .025 .025 .000 1207. 00 9410.77

.001153 1125 • 1125. 1175. 2 0 0 .00 2590.28 12001.05 \

I FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1225.51

I STA= 9411. 12089.
PER Q= 100.0

AREA= 16978.6

I VEL= 7.1

*SECNO 30.458

I 3301 HV CHANGED MORE THAN HVINS

30.46 17 .90 1226.90 .00 .00 1228.40 1.49 1. 76 .36 1239.00

I 120000. O. 120000. O. O. 12238. O. 3793 . 476. 1232.00

•40 .00 9.81 .00 .025 .025 .025 .000 1209.00 9376.40

.001422 1285. 1375. 1035. 2 0 0 .00 1336.18 10712.58

I
I
I
I
I 01/01/80 03:34:18
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Q QLOB QCH QROB AlOB ACH AROB VOL TWA lEFT/RIGHT

TIME VLOB VCH VROB XNl XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XlCH XLOBR ITRIAl IDC ICONT CORAR TOPliID ENDST

FLOW DISTRIBUTION FOR SECNO= 30.46 CW5El= 1226.90

5TA= 9376. 10800.
PER Q= 100.0

AREA: 12237.9
VEL= 9.8

I
I
I
I
I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 03:34:18
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T1
T2
T3

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

O. 8. O. O. .002000 .00 .0 O. 1217.310 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

7.000 .000 -1.000 .000 .000 .000 .000 .000 .000 15.000

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02,03,04,05,06
MODIFICATION - 50,51,52,53.54,55,56
IBM-PC-XT VERSION

**************************************************

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

01/01/80 03:34:18

THIS RUN EXECUTED 01/01/80 03:48:45
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li \,/LUtl lil,ll \{IIULI i1L-."LJ nyll I ,I~vu ,"' ... 1111' ... 1-11/1\';'1".1111

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *PROF 7

CCHV= .300 CEHV= .500

I
*SECNO 28.831

28.83 13.04 1211.64 .00 1217.31 1213.34 1. 70 .00 .00 1220.00
140000. O. 140000. O. O. 13399. O. o. O• 1220.00

I
.00 .00 10.45 .00 .025 .025 .025 .000 1198.60 8823.93

•002006 O• O. O. 0 0 5 .00 1721.58 10545.51

I FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1211.64

STA= 8824. 10940.

I
PER Q= 100.0

AREA= 13399.2
VEL= 10.4

I *SECNO 29.017
29.02 15.19 1213.99 .00 .00 1215.33 1. 34 1.88 .11 1226.00

140000. O. 140000. O. O. 15085. O. 333. 44. 1220.00

I
.03 .00 9.28 .00 .025 .025 .025 .000 1198.80 8910.04

•001705 1000 . 1020. 1020. 2 0 0 .00 2049.90 10959.94

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1213.99

STA= 8910. 11000.

I PER Q= 100.0
AREA= 15084.7

VEL= 9.3

I *SECNO 29.221

3301 HV CHANGED MORE THAN HVINS

I 29.22 14.91 1215.91 .00 .00 1217.81 1. 90 2.20 .28 1224.00
140000. O. 140000. O. O• 12662. O. 658. 91. 1224.00

I
.06 .00 11. 06 .00 .025 .025 .025 .000 1201.00 9216.81

.002822 950. 1020. 970. 2 0 0 .00 1929.85 11146.67

I FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1215.91

STA= 9217 • 11220.

I PER Q= 100.0
AREA= 12661. 7

VEL= 11. 1

I
I
I
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I.J \/LUU I.Jl,l1 I.Jlll.iLl kL.\Ju hvll I\I\VU ,vL. 11111 "'~l t/l\l\,,1ill

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

I *SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

I 29.47 54.70 1218.70 .00 .00 1219.05 .35 .78 .46 1230.00
140000. . O. 140000 • O. O. 29465. O. 1287 . 158. 1224.00

. 13 .00 4.75 .00 .025 .025 .025 .000 1164.00 9125.68

I .000253 1030. 1300. 970. 2 0 0 .00 2557.97 11683.64

I
FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1218.70

STA= 9126. 11730.
PER Q= 100.0

I AREA= 29465.3
VEL= 4.8

I *SECNO 29.523
29.52 54.84 1218.84 .00 .00 1219.12 .29 .05 .02 1228.00

140000. O. 140000. O. O. 32664. O. 1476 . 172. 1228.00

I
.15 .00 4.29 .00 .025 .025 .025 .000 1164.00 8808.49

•000151 230 • 265. 255. 2 0 0 .00 2224.84 11033.33

I FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1218.84

STA= 8808. 11084.

I
PER Q= 100.0

AREA= 32664.0
VEL= 4.3

I *SECNO 29.573
29.57 54.95 1218.95 .00 .00 1219.18 .23 .04 .02 1228.00

140000. O. 140000. O. O. 36737. O. 1687. 187. 1228.00

I •17 .00 3.81 .00 .025 .025 .025 .000 1164.00 8809.36
.000118 230. 265. 255. 2 0 0 .00 2483.99 11293.35

I FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1218.95

STA= 8809. 11350.

I PER Q= 100.0
AREA= 36737.2

VEL= 3.8

I
I
I
I
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< '(~ .... u '""\,,.011 '(., .

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 29.623
29.62 55.04 1219.04 .00 .00 1219.22 .18 .03 .01 1228.00

140000. O• 140000. O. O. 40787. O. 1923. 202. 1228.00

I
.19 .00 3.43 .00 .025 .025 .025 .000 1164.00 8810.24

.000094 230. 265. 255. 2 0 0 .00 2743.07 11553.31

I FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1219.04

STA= 8810. 11615.

I
PER Q= 100.0

AREA= 40787.0
VEL= 3.4

I *SECNO 29.676
29.68 55.10 1219.10 .00 .00 1219.25 .15 .02 .01 1228.00

140000. O. 140000. O. O. 4482l. O. 2183. 220. 1228.00

I .21 •00 3.12 .00 .025 .025 .025 .000 1164.00 8811.13

•000078 230. 265 . 255. 2 0 0 .00 3002.11 11813.24

I FLOW DISTRIBUTION FOR SECNO= 29.68 CHSEL= 1219.10

STA= 881l. 11880.

I PER Q= 100.0
AREA= 44821.0

VEL= 3.1

I *SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 24.14 FEET

I 29.70 55.14 1219.14 .00 .00 1219.26 .12 .00 .01 1195.00

140000. O. 140000. O. O. 50562. O• 2300. 225. 1211.00

.22 .00 2.77 .00 .025 .025 .025 .000 1164.00 8940.00

I
.000019 103. 107. 79. 2 0 0 .00 1406.65 10346.65

I
FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1219.14

STA= 8940. 10347.
PER Q= 100.0

I AREA= 50562.2
VEL= 2.8

I
I
I
I

01/01/80 03:34:18
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TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 29.716
3280 CROSS SECTION 29.72 EXTENDED 13.15 FEET

29.72 55.14 1219.14 .00 .00 1219.27 .12 .00 .00 1206.00

I 140000. O. 140000. O. O. 49474. O. 2423. 229. 1222.00

•23 .00 2.83 .00 .025 .025 .025 .000 1164.00 8940.00

.000030 103. 107. 79. 0 0 0 .00 1875.76 10815.76

I
FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1219.14

I STA= 8940. 10824.
PER Q= 100.0

AREA= 49473.8

I VEL= 2.8

-- *SECNO 29.736

I
3280 CROSS SECTION 29.74 EXTENDED 2.11 FEET

29.74 55.11 1219.11 .00 .00 1219.31 .20 .00 .04 1217.00

140000. O. 140000. O. O. 39366. O. 2532. 235. 1233.00

I .24 .00 3.56 .00 .025 .025 .025 .000 1164.00 8940.00

.000083 103. 107. 79. 2 0 0 .00 2309.28 11249.28

I FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1219.11

STA= 8940. 11302.

I PER Q= 100.0
AREA= 39365.5

VEL= 3.6

I *SECNO 29.753

I
3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

I 3720 CRITICAL DEPTH ASSUMED
29.75 16.48 1220.68 1220.68 .00 1222.89 2.22 .03 1.01 1228.00

140000. O. 140000. O. O. 11714. O. 2595. 241. 1244.00

I
.25 .00 11.95 .00 .025 .025 .025 .000 1204.20 8985.78

•005682 103• 107. 79. 20 18 0 .00 2687.32 11673.10

I
I

:1
I

01/01/80 03:34:18
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T1M~ VLOB VCH VRUll XNL Xljt.,1i i\IJk WIH tLI'ilN ;;';,1 A

I SLOPE XlOBl XlCH XLOBR ITRIAL IDC ICONT CORAR TOPHID ENDST

I
FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEl= 1220.68

STA= 8986. 11780.
PER Q= 100.0

I AREA= 11714.4
VEL= 12.0

I
*SECNO 29.812

3301 HV CHANGED MORE THAN HVINS

I 29.81 19.33 1223.63 .00 .00 1224.11 .48 .70 .52 1228.30

140000. O. 140000. O. O. 25052. O. 2719. 270. 1234.25

.26 •00 5.59 .00 .025 .025 .025 .000 1204.30 9685.16

I .001305 280. 293. 216. 6 0 0 .00 5966.81 15651.97

I
FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1223.63

STA= 9685. 15859.
PER Q= 100.0

I AREA= 25052.3
VEL= 5.6

I
*SECNO 29.867

29.87 19.45 1223.95 .00 .00 1224.49 .54 .35 .03 1227.50

140000. O. 140000. O. O. 23812. O. 2883 . 306. 1233.50

.27 .00 5.88 .00 .025 .025 .025 .000 1204.50 9526.29

I .001112 280 . 293. 216. 3 0 0 .00 4660.89 14187.18

I FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEl= 1223.95

STA= 9526. 14329.

I
PER Q= 100.0

AREA= 23812.0
VEL: 5.9

I *SECNO 29.923
29.92 19.40 1224.18 .00 .00 1224.99 .80 .36 .13 1226.80

140000. O. 140000. O. O. 19458. O. 3029. 332 . 1232.75

I
.29 •00 7.19 .00 .025 .025 .025 .000 1204.78 9415.35

.001374 280. 293. 216. 2 0 0 .00 3295.16 12710.50

I
I
I
I
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TIME VLOB VCH VROB XNL XNl;H XNI< WIN t:LMIN ::iSlA

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1224.18

STA= 9415. 12800._.
PER Q= 100.0

I AREA= 19458.1
VEL= 7.2

I
*SECNO 29.981

29.98 19.47 1224.47 .00 .00 1225.51 1.05 .41 .12 1226.80
140000. O. 140000. O. O. 17057. O. 3151. 352. 1232.75

.30 .00 8.21 .00 .025 .025 .025 .000 1205.00 9402.69

I .001414 280. 293. 216. 2 0 0 .00 2422.93 11825.61

I FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1224.47

STA= 9403. 11911.

I
PER Q= 100.0

AREA= 17056.5
VEL= 8.2

I *SECNO 30. 194
30.19 19.13 1226.13 .00 .00 1227.01 .88 1.45 .05 1228.00

140000. O. 140000. O. O. 18618. O. 3612. 417. 1234.00

I
.34 .00 7.52 .00 .025 .025 .025 .000 1207.00 9382.85

.001175 1125 . 1125. 1175. 2 0 0 .00 2624.71 12007.56

I FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1226.13

STA= 9383. 12089.

I
PER Q= 100.0

AREA= 18617.8
VEL= 7.5

I *SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

I 30.46 18.55 1227.55 .00 .00 1229.32 1. 77 1.86 .45 1239.00
140000. O. 140000. O. O. 13103. O• 4113. 480. 1232.00

I
.37 .00 10.68 .00 .025 .025 .025 .000 1209.00 9372.34

.001572 1285. 1375. 1035. 2 0 0 .00 1356.32 10728.66

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

111'1.. iLUlJ iL.11

SLOPE XLOBL XLCH

FLOW DISTRIBUTION FOR SECNO=

STA= 9372. 10800.
PER Q= 100.0

AREA= 13103.5
VEL= 10.7

01/01/80 03:34:18

~ I\VU

XLOBR ITRIAL

30.46

IDC ICONT

CWSEL= 1227.55

CORAR TOPWID ENDST
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I
**************************************************

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

I IBM-PC-XT VERSION
**************************************************

I T1
T2
T3

I J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q HSEL FQ

I
o. 9. O. O. .002000 .00 .0 O. 1217.310 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBH CHNIM IT RACE

I 8.000 .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 03:34:18

PAGE 61

I SECNO DEPTH CHSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
n nlnR nr~ nOnQ AI nR M'~ AOnR Vnl TWA I I=I=T 10 TI~IlT



I I Iii. II.UU i~1l ~1\Vu .\11 ..... 11

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDG ICONT CORAR TOPHID ENDST

*PROF 8

I CCHV= .300 CEHV= .500
*SECNO 28.831

I
28.83 13.77 1212.37 .00 1217.31 1214.22 1.85 .00 .00 1220.00

160000. O. 160000. O. O. 14658 • O. O. O. 1220.00

.00 •00 10.92 .00 .025 .025 .025 .000 1198.60 8822.72

I
.001998 O. O. o. 0 0 5 .00 1758.48 10581.20

FLOH DISTRIBUTION FOR SECNO= 28.83 CHSEL= 1212.37

I STA= 8823. 10940.
PER Q= 100.0

I
AREA= 14658.0

VEL= 10.9

*SECNO 29.017

I 29.02 15.93 1214.73 .00 .00 1216.17 1.44 1.83 .12 1226.00

160000. O. 160000. O. O. 16612. O. 366. 45. 1220.00

.03 .00 9.63 .00 .025 .025 .025 .000 1198.80 8906.33

I
•001624 1000 . 1020. 1020. 2 0 0 .00 2058.57 10964.90

I
FLOH DISTRIBUTION FOR SECNO= 29.02 CHSEL= 1214.73

STA= 8906. 11000.
PER Q= 100.0

I AREA= 16611.6
VEL= 9.6

I
*SECNO 29.221 \

3301 HV CHANGED MORE THAN HVINS

I 29.22 15.53 1216.53 .00 .00 1218.60 2.07 2.12 .31 1224.00

160000. O. 160000. O. O. 13867. O. 723. 91. 1224.00

.05 .00 11. 54 .00 .025 .025 .025 .000 1201.00 9215.78

I
.002739 950. 1020. 970. 2 0 0 .00 1938.90 11154.67

-- FLOH DISTRIBUTION FOR SECNO= 29.22 GHSEL= 1216.53

I STA= 9216. 11220.
PER Q= 100.0

I AREA= 13867.1
VEL= 11.5

I
I
I 01/01/80 03:34:18
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11111,., wJ,..vu .... il

I
SLOPE XlOBl XlCH XLOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

*SECNO 29.473

I 3301 HV CHANGED MORE THAN HVINS

I 29.47 55.50 1219.50 .00 .00 1219.90 .40 .80 .50 1230.00

160000. O. 160000. O. O. 31515. O. 1400. 159. 1224.00

.13 .00 5.08 .00 .025 .025 .025 .000 1164.00 9123.86

I
.000266 1030. 1300. 970. 2 0 0 .00 2566.79 11690.65

FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1219.50

I STA= 9124. 11730.
PER Q= 100.0

I
AREA= 31515.3

VEL= 5.1

*SECNO 29.523

I 29.52 55.64 1219.64 .00 .00 1219.98 .33 .05 .02 1228.00

160000. O. 160000. O. O. 34458. O. 1601. 173. 1228.00

.14 .00 4.64 .00 .025 .025 .025 .000 1164.00 8801.15

I
•000166 230 • 265. 255. 2 0 0 .00 2230.07 11037.81

I
FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1219.64

STA= 8808. 11084.
PER Q= 100.0

I AREA= 34451.5
VEL= 4.6

I
*SECNO 29.573

29.51 55.17 1219.17 .00 .00 1220.04 .26 .04 .02 1228.00

160000. O. 160000. O. O. 38182. O. 1824. 188. 1228.00

.16 .00 4.13 .00 .025 .025 .025 .000 1164.00 8808.51

I •000129 230 . 265. 255. 2 0 0 .00 2489.94 11298.45

I
FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1219.17

STA= 8809. 11350.

I
PER Q= 100.0

AREA: 38182.4
VEL= 4.1

I
I
I
I

01/01/80 03:34:18
PAGE 63

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV.,..,..~ ,.... ,.,.." ...



j Ii II.. VI_V" Y,..,11 'I\V ..'

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPliID ENDST

*SECNO 29.623

I 29.62 55.87 1219.87 .00 .00 1220.08 .21 .03 .02 1228.00
160000. O. 160000. O. O. 43019. O. 2013. 204. 1228.00

.18 •00 3.71 .00 .025 .025 .025 .000 1164.00 8809.29

I .000103 230 . 265. 255. 2 0 0 .00 2149.14 11559.03

I
FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1219.87

STA= 8809. 11615.
PER Q= 100.0

I AREA= 43078.8
VEL= 3.7

I
*SECNO 29.616

29.68 55.94 1219.94 .00 .00 1220.12 .18 .02 .01 1228.00
160000. O. 160000. O. O. 47357. O. 2348. 221. 1228.00

.20 .00 3.38 .00 .025 .025 .025 .000 1164.00 8810.07

I .000085 230. 265. 255. 2 0 0 .00 3009.50 11819.51

I
FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1219.94

STA= 8810. 11880.
PER Q= 100.0

I AREA= 41357.5
VEL= 3.4

--

I *SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 24.98 FEET

I
29.70 55.98 1219.98 .00 .00 1220.13 .15 .00 .01 1195.00

160000. O. 160000. O. O. 51743. O. 2469. 227. 1211.00
.21 .00 3.09 .00 .025 .025 .025 .000 1164.00 8940.00

.000023 103. 101. 79. 2 0 0 .00 1406.65 10346.65

I
FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1219.98

I STA= 8940. 10347.
PER Q= 100.0

AREA= 51743.4

I VEL= 3.1

I
I
I
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*SECNO 29.716

I 3280 CROSS SECTION 29.72 EXTENDED 13.99 FEET

29.72 55.99 1219.99 .00 .00 1220.14 .15 .00 .00 1206.00

I
160000. O. 160000. O. O. 51051. O. 2596. 231. 1222.00

.22 .00 3.13 .00 .025 .025 .025 .000 1164.00 8940.00

.000035 103. 107. 79. 0 0 0 .00 1878.32 10818.32

I FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1219.99

I
STA= 8940. 10824.

PER Q= 100.0
AREA= 51050.9

VEL= 3.1

I *SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED 2.95 FEET

I 29.74 55.95 1219.95 .00 .00 1220.18 .23 .01 .04 1217.00

160000. O. 160000. O. O. 41301. O. 2709. 236. 1233.00

.23 .00 3.87 .00 .025 .025 .025 .000 1164.00 8940.00

I .000092 103. 107. 79. 2 0 0 .00 2312.47 11252.47

I
FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1219.95

STA= 8940. 11302.
PER Q= 100.0

I AREA= 41300.6
VEL= 3.9

I *SECNO 29.753

3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 29.75 16.89 1221.09 1221.09 .00 1223.51 2.42 .03 1.09 1228.00

160000. O. 160000. O. O. 12827. O• 2776. 242. 1244.00

.23 .00 12.47 .00 .025 .025 .025 .000 1204.20 8983.19

I
•005497 103 . 107. 79. 20 18 0 .00 2691.80 11674.99

I
I
I
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I FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1221.09

I STA= 8983. 11780.
PER Q= 100.0

AREA= 12827.1

I VEL= 12.5

*SECNO 29.812

I 3301 HV CHANGED MORE THAN HVINS

29.81 19.92 1224.22 .00 .00 1224.71 .49 .62 .58 1228.30

I 160000. O. 160000. O. O. 28552. O. 2915. 271. 1234.25

.24 .00 5.60 .00 .025 .025 .025 .000 1204.30 9636.98

.001117 280. 293. 216. 3 0 0 .00 6026.37 15663.35

I FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1224.22

I STA= 9637. 15859.
PER Q= 100.0

AREA= 28552.0

I VEL= 5.6

*SECNO 29.867

I
29.87 19.99 1224.49 .00 .00 1225.07 .57 .32 .04 1227. 50

160000. O. 160000. O. O. 26332. O. 3099. 307. 1233.50

.26 .00 6.08 .00 .025 .025 .025 .000 1204.50 9491. 93

•001051 280 • 293. 216. 3 0 0 .00 4703.27 14195.20

I
FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1224.49

I STA= 9492. 14329.
PER Q= 100.0

AREA= 26332.5

I VEL= 6.1

*SECNO 29.923

I 29.92 19.91 1224.69 .00 .00 1225.58 .89 .35 .16 1226.80

160000. O. 160000. O. O. 21127. O. 3259. 334. 1232.75

.27 .00 7.57 .00 .025 .025 .025 .000 1204.78 9393.14

I
•001379 280 . 293. 216. 2 0 0 .00 3322.61 12715.75

I
I
I
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I
FLOW DISTRIBUTiON FOR SECNO= 29.92 CliSEL= 1224.69

I STA= 9393. 12800.
PER Q= 100.0

AREA= 21126.7

I VEL= 7.6

*SECNO 29.981

I 29.98 19.95 1224.95 .00 .00 1226.15 1.19 .42 .15 1226.80
160000. O. 160000. O. O. 18239. O. 3391. 354. 1232.75

.28 .00 8.77 .00 .025 .025 .025 .000 1205.00 9381.30
•001499 280 • 293. 216. 2 0 0 .00 2449.34 11830.64

I
FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1224.95

I STA= 9381. 11911.
PER Q= 100.0

I
AREA= 18239.2

VEL= 8.8

*SECNO 30.194

I 30.19 19.74 1226.74 .00 .00 1227.71 .97 1.50 .07 1228.00

160000. O. 160000. O. O. 20212. O. 3888. 420. 1234.00

.32 .00 7.92 .00 .025 .025 .025 .000 1207.00 9356.04

I
•001187 1125 • 1125. 1175. 2 0 0 .00 2657.79 12013.82

FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1226.74

I STA= 9356. 12089.
PER Q= 100.0

I AREA= 20212.5
VEL= 7.9

I
*SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

I 30.46 19.14 1228.14 .00 .00 1230.19 2.05 1.94 .54 1239.00

160000. O. 160000. O. O. 13915. O. 4426. 483. 1232.00

.35 .00 11.50 .00 .025 .025 .025 .000 1209.00 9368.59

I
.001709 1285. 1375. 1035. 2 0 0 .00 1373.52 10742.10

I
I
I
I 01/01/80 03:34:18 PAGE 67

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT



1\l..uul\ 4Ih4,.1.. J.IJ-.....

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

FLOW DISTRIBUTION FOR SECNO=

STA= 9369. 10800.
PER Q= 100.0

AREA= 13914.5
VEL= 11.5

01/01/80 03:34:18
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......... ,'1

CHSEL= 1228.14
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I
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

I
IBM-PC-XT VERSION

******************t~******************************

I T1
T2
T3

I Jl ICHECK INQ NINV IOIR STRT METRIC HVINS Q ,",SEL FQ

o. 10. o. o. .002000 .00 .0 o. 1211.310 .000

I J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE

I
9.000 .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 03:34:18
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I *PROF 9

I CCHV= .300 CEHV= .500
*SECNO 28.831

28.83 14.54 1213.14 .00 1217.31 1215.09 1.96 .00 .00 1220.00

I 180000. O. 180000. O. O. 16034. O. O. O. 1220.00

.00 .00 11.23 .00 .025 .025 .025 .000 1198.60 8821.44

•001970 O• O. O. 0 0 4 .00 1825.03 10646.48

I FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1213.14

I STA= 8821. 10940.
PER Q= 100.0

AREA= 16033.9

I
VEL= 11.2

*SECNO 29.017
29.02 16.66 1215.46 .00 .00 1216.99 1.53 1. 78 .13 1226.00

I 180000. O. 180000. O. O. 18116. O. 400. 46. 1220.00

.03 .00 9.94 .00 .025 .025 .025 .000 1198.80 8902.68

•001548 1000 . 1020. 1020. 2 0 0 .00 2067.08 10969.76

I FLOW DISTRIBUTION FOR SECNO= CWSEL= 1215.4629.02

I STA= 8903. 11000.
PER Q= 100.0

AREA= 18115.7

I VEL= 9.9

*SECNO 29.221

I 3301 HV CHANGED MORE THAN HVINS

29.22 16.15 1217.15 .00 .00 1219.37 2.22 2.03 .34 1224.00

I 180000. O. 180000. O. O. 15057. O. 788. 93. 1224.00

.05 •00 11.95 .00 .025 .025 .025 .000 1201.00 9214.76

.002647 950. 1020. 970. 2 0 0 .00 1945.28 11160.03

I FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1217.15

I STA= 9215. 11220.
PER Q= 100.0

-- AREA= 15057.0

I VEL= 12.0

I
I
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I
*SECNO 29.473

I 3301 HV CHANGED MORE THAN HVINS

29.47 56.27 1220.27 .00 .00 1220.72 .45 .82 .53 1230.00

I 180000. O. 180000. O. O. 33477 . O. 1512. 160. 1224.00

.12 .00 5.38 .00 .025 .025 .025 .000 1164.00 9122.12

.000276 1030. 1300. 970. 2 0 0 .00 2575.20 11697. 32

I FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1220.27

I STA= 9122. 11730.
PER Q= 100.0

AREA= 33477.5

I
VEL: 5.4

*SECNO 29.523
29.52 56.41 1220.41 .00 .00 1220.79 .38 .06 .02 1228.00

I 180000. O. 180000. O. O. 36167. O. 1724. 175. 1228.00

.13 .00 4.98 .00 .025 .025 .025 .000 1164.00 B807.04

.000179 230 • 265. 255. 2 0 0 .00 2235.04 11042.01

I
FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1220.41

I STA= B801. 11084.
PER Q= 100.0

AREA= 36167.1

I VEL: 5.0

*SECNO 29.513

I
29.57 56.56 1220.56 .00 .00 1220.86 .30 .04 .02 1228.00

180000. O. 180000. O. O. 40135. O. 1958. 189. 1228.00

.15 .00 4.42 .00 .025 .025 .025 .000 1164.00 8807.70

.000139 230. 265. 255. 2 0 0 .00 2495.61 11303.31

I
FLOW DISTRIBUTION FOR SECNO= 29.51 CWSEL= 1220.56

I STA= 880B. 11350.
PER Q= 100.0

I
AREA= 40734.8

VEL: 4.4

I
I
I
I 01/01/80 03:34: 18
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I *SECNO 29.623
29.62 56.67 1220.67 .00 .00 1220.91 .25 .03 .02 1228.00

I 180000. O. 180000. O. O. 45269. O. 2220. 205. 1228.00

.17 .00 3.98 .00 .025 .025 .025 .000 1164.00 8808.38

•000111 230 • 265. 255. 2 0 0 .00 2756.11 11564.49

I FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1220.67

I STA= 8808. 11615.
PER Q= 100.0

AREA= 45268.8

I VEL= 4.0

*SECNO 29.676

I
. 29.68 56.75 1220.75 .00 .00 1220.95 .20 .03 .01 1228.00

180000. O. 180000. O. O. 49781. O. 2509. 223. 1228.00

.19 .00 3.62 .00 .025 .025 .025 .000 1164.00 8809.07

.000091 230 . 265. 255. 2 0 0 .00 3016.54 11825.60

I
FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1220.75

I STA= 8809. 11880.
PER Q= 100.0

AREA= 49781.3

I VEL= 3.6

*SECNO 29.696

I
3280 CROSS SECTION 29.70 EXTENDED 25.78 FEET

29.70 56.78 1220.78 .00 .00 1220.96 .18 .00 .01 1195.00

180000. O. 180000. O. O. 52865. O. 2635. 228. 1211.00

I .20 .00 3.40 .00 .025 .025 .025 .000 1164.00 8940.00

.000027 103. 107. 79. 2 0 0 .00 1406.65 10346.65

I FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1220.78

I
STA= 8940. 10347.

PER Q= 100.0
AREA= 52865.0

VEL= 3.4

I
I
I
I
I 01/01/80 03:34:18
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I *SECNO 29.716

I
3280 CROSS SECTION 29.72 EXTENDED 14.79 FEET

29.72 56.78 1220.78 .00 .00 1220.97 .18 .00 .00 1206.00

180000. O. 180000. O. O. 52550. O. 2764. 232. 1222.00

I .21 .00 3.43 .00 .025 .025 .025 .000 1164.00 8940.00

.000040 103. 107. 79. 0 0 0 .00 1880.74 10820.74

I FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1220.78

STA= 8940. 10824.

I PER Q= 100.0
AREA= 52550.5

VEL= 3.4

I *SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED 3.75 FEET

I 29.74 56.75 1220.75 .00 .00 1221.02 .27 .01 .04 1217.00

180000. O. 180000. O. O. 43142. O. 2882. 237. 1233.00

.21 .00 4.17 .00 .025 .025 .025 .000 1164.00 8940.00

I .000101 103. 107. 79. 2 0 0 .00 2315.50 11255.50

I
FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1220.75

STA= 8940. 11302.
PER Q= 100.0

I AREA= 43142.1
VEL= 4.2

I
*SECNO 29.753

3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I
29.75 17.28 1221.48 1221.48 .00 1224.09 2.61 .03 1.17 1228.00

180000. O. 180000. O. O. 13888. O. 2952. 243. 1244.00

.22 .00 12.96 .00 .025 .025 .025 .000 1204.20 8980.73

I
•005349 103• 107. 79. 20 18 0 .00 2696.07 11676.80

I
I
I
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I FLOW DISTRIBUTION FOR SECNO= 29.75 CHSEL= 1221.48

I STA= 8981. 11780.
PER Q= 100.0

AREA= 13888.3

I
VEL= 13.0

*SECNO 29.812

I 3301 HV CHANGED MORE THAN HVINS

29.81 20.50 1224.80 .00 .00 1225.29 .49 .56 .64 1228.30

I
180000. O. 180000. O. O. 32061. O. 3107. 273. 1234.25

.23 .00 5.61 .00 .025 .025 .025 .000 1204.30 9589.16
.000973 280. 293. 216. 3 0 0 .00 6085.49 15674.65

I FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1224.80

I STA= 9589. 15859.
PER Q= 100.0

AREA= 32060.5

I
VEL= 5.6

*SECNO 29.867
29.87 20.53 1225.03 .00 .00 1225.63 .60 .29 .06 1227. 50

I 180000. O. 180000. O. O. 28874. O. 3312. 309. 1233.50
.24 .00 6.23 .00 .025 .025 .025 .000 1204.50 9457. 59

•000991 280 • 293. 216. 2 0 0 .00 4745.62 14203.21

I
FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1225.03

I STA= 9458. 14329.
PER Q= 100.0

AREA= 28874.1

I VEL= 6.2

*SECNO 29.923

I
29.92 20.41 1225.19 .00 .00 1226.15 .97 .34 .18 1226.80

180000. O. 180000. O. O. 22796. O. 3485. 337. 1232.75
.25 .00 7.90 .00 .025 .025 .025 .000 1204.78 9371.10

.001369 280. 293. 216. 2 0 0 .00 3349.85 12720.96

I
I
I
I
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I FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1225.19

I STA= 9371. 12800.
PER Q= 100.0

AREA= 22795.7

I VEL= 7.9

*SECNO 29.981

I
29.98 20.43 1225.43 .00 .00 1226.77 1.34 .43 .18 1226.80

180000. O. 180000. O. O. 19412. O• 3627. 356. 1232.75

.26 .00 9.27 .00 .025 .025 .025 .000 1205.00 9360.33

.001563 280 . 293. 216. 2 0 0 .00 2475.25 11835.58

I FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1225.43

I STA= 9360. 11911.
PER Q= 100.0

AREA= 19411. 8

I VEL= 9.3

*SECNO 30.194

I
30.19 20.31 1227.31 .00 .00 1228.38 1.06 1.53 .08 1228.00

180000. O. 180000. O. O. 21753. O. 4159. 423. 1234.00

.30 .00 8.27 .00 .025 .025 .025 .000 1207.00 9330.44

I
.001194 1125. 1125. 1175. 2 0 0 .00 2689.35 12019.79

FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1227.31

I STA= 9330. 12089.
PER Q= 100.0

I
AREA= 21753.2

VEL= 8.3

*SECNO 30.458

I 3301 HV CHANGED MORE THAN HVINS

I
30.46 19.69 1228.69 .00 .00 1231.03 2.34 2.01 .64 1239.00

180000. O. 180000. O. O. 14672. O. 4734. 487. 1232.00

.33 .00 12.27 .00 .025 .025 .025 .000 1209.00 9365.12

.001834 1285. 1375. 1035. 2 0 0 .00 1385.22 10750.34

I
I
I
I
I 01/01/80 03:34:18
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I

FLOW DISTRIBUTION FOR SECNO=

STA= 9365. 10800.
PER Q= 100.0

AREA= 14671.9
VEL= 12.3

01/01/80 03:34:18

30.46 CWSEL= 1228.69
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I
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSION

I **************************************************

I
11
T2
13

I Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

O. 11. O. O. .002000 .00 .0 O. 1217 .310 .000

I J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

10.000 .000 -1.000 .000 .000 .000 .000 .000 .000 15.000

I
I
I
I
I
I
I
I
I
I
I
I
I 01/01/80 03:34:18 PAGE 77

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TTMI= VlnR VOl VRnR XN! \lNn~ \lNR WTN I=I"IfN ~~U



... L.VI '- ,~L.\'/UL. nL. .... 11

I *PROF 10

I CCHV= .300 CEHV= .500
*SECNO 28.831

28.83 15.19 1213.79 .00 1217 .31 1215.88 2.09 .00 .00 1220.00

I
200000. O. 200000. O. O. 17246. O. O. O. 1220.00

.00 .00 11.60 .00 .025 .025 .025 .000 1198.60 8820.35

.001988 O. O. O. 0 0 4 .00 1881.70 10702.05

I FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1213.79

I STA= 8820. 10940.
PER Q= 100.0

AREA= 17245.7

I
VEL= 11.6

*SECNO 29.017
29.02 17.34 1216.14 .00 .00 1217.77 1.63 1. 75 .14 1226.00

I 200000. O. 200000. O. O. 19512. O. 430. 46. 1220.00

.03 .00 10.25 .00 .025 .025 .025 .000 1198.S0 SS9S.96

.001501 1000 . 1020. 1020. 2 0 0 .00 2075.29 10974.25

I FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1216.14

I STA= 8899. 11000.
PER Q= 100.0

AREA=. 19511.7

I VEL= 10.3

*SECNO 29.221

I 3301 HV CHANGED MORE THAN HVINS

29.22 16.74 1217.74 .00 .00 1220.10 2.37 1.97 .37 1224.00

I 200000. O. 200000. O. O. 16205. O. 849 . 93. 1224.00

.05 .00 12.34 .00 .025 .025 .025 .000 1201.00 9213.77

.002569 950. 1020. 970. 2 0 0 .00 1951.4111165.19

I FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1217.74

I STA= 9214. 11220.
PER Q= 100.0

AREA= 16204.7

I VEL= 12.3

I
I
I 01/01/80 03:34:18

PAGE 7S

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TT",e ",nQ I/I'I~ I/PflQ VIII VM('U YIJP Wn,1 J:'Iolnl ~~TA
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I *SECNO 29.473

I
3301 HV CHANGED MORE THAN HVINS

29.47 57.00 1221.00 .00 .00 1221.50 .50 .83 .56 1230.00

I
200000. O. 200000. O. O. 35362. O. 1618. 161. 1224.00

.11 .00 5.66 .00 .025 .025 .025 .000 1164.00 9120.46

.000285 1030. 1300. 970. 2 0 0 .00 2583.25 11703.71

I FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1221.00

I
STA= 9120. 11730.

PER Q= 100.0
AREA= 35361.5

VEL= 5.7

I *SECNO 29.523
29.52 57.14 1221.14 .00 .00 1221.58 .43 .06 .02 1228.00

I
200000. O. 200000. O. O. 37804. O. 1841- 176. 1228.00

.13 .00 5.29 .00 .025 .025 .025 .000 1164.00 8806.36

.000192 230 . 265. 255. 2 0 0 .00 2239.78 11046.14

I FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1221.14

I STA= 8806. 11084.
PER Q= 100.0

AREA= 37803.6

I
VEL= 5.3

*SECNO 29.573
29.57 57.31 1221.31 .00 .00 1221.65 .34 .04 .03 1228.00

I 200000. O. 200000. O. O. 42605. O. 2085. 190. 1228.00

.14 •00 4.69 .00 .025 .025 .025 .000 1164.00 8806.93

•000148 230 . 265. 255. 2 0 0 .00 2501.04 11307.96

I FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1221.31

I STA= 8807. 11350.
PER Q= 100.0

AREA= 42604.6

I VEL= 4.7

I
I
I
I 01/01/80 03:34:18
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I SECNO DEPTH CWSEL CRIWS WSELK , EG HV HL OLOSS BANK ELEV

Q QLOa QCH QROS ALOS ACH AROS VOL TWA LEFT/RIGHT
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I *SECNO 29.623 '-
29.62 57.43 1221.43 .00 .00 1221.70 .28 .03 .02 1228.00

I 200000. O. 200000. O. O. 47368. O• 2359. 206. 1228.00

. 16 .00 4.22 .00 .025 .025 .025 .000 1164.00 8807.51

•000118 230 . 265. 255. 2 0 0 .00 2762.19 11569.70

I FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1221.43

I STA= 8808. 11615.
PER Q= 100.0

AREA= 47367.8

I
VEL= 4.2

*SECNO 29.676
29.68 57.52 1221.52 .00 .00 1221. 75 .23 .03 .01 1228.00

I 200000. O. 200000. O. O. 52105. O. 2661. 224. 1228.00

.18 .00 3.84 .00 .025 .025 .025 .000 1164.00 8808.10

.000097 230 • 265. 255. 2 0 0 .00 3023.27 11831.37

I FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1221.52

I STA= 8808. 11880.
PER Q= 100.0

AREA= 52104.8

I
VEL= 3.8

*SECNO 29.696

I
3280 CROSS SECTION 29.70 EXTENDED 26.53 FEET

29.70 57.54 1221.54 .00 .00 1221.76 .21 .01 .00 1195.00

200000. O. 200000. O. O. 53924. O. 2792. 229. 1211.00

I .19 .00 3.71 .00 .025 .025 .025 .000 1164.00 8940.00

.000032 103. 107. 79. 1 0 0 .00 1406.65 10346.65

I FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1221.54

STA= 8940. 10347.

I PER Q= 100.0
AREA= 53923.8

VEL= 3.7

I
I
I
I
I 01/01/80 03:34:18
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA



I *SECNO 29.716
3280 CROSS SECTION 29.72 EXTENDED 15.55 FEET

I 29.72 57.55 1221.55 .00 .00 1221. 76 .21 .00 .00 1206.00

200000. O. 200000. O. O. 53982. O. 2924. 233. 1222.00

I
.20 .00 3.70 .00 .025 .025 .025 .000 1164.00 8940.00

•000045 103• 107. 79. 0 0 0 .00 1883.05 10823.05

I FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1221.55

STA= 8940. 10824.
PER Q= 100.0

I AREA= 53981. 9
VEL= 3.7

I
*SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED 4.51 FEET

29.74 57.51 1221.51 .00 .00 1221.81 .31 .01 .05 1217.00

I 200000. O. 200000. O. O. 44902. O. 3046. 238. 1233.00

.20 .00 4.45 .00 .025 .025 .025 .000 1164.00 8940.00

.000110 103. 107. 79. 2 0 0 .00 2318.40 11258.40

I FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1221.51

I 5TA= 8940. 11302.
PER Q= 100.0

AREA= 44901.8

I VEL= 4.5

*SECNO 29.753

I 3301 HV CHANGED MORE THAN HVINS

--
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

I 3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75 . 17.66 1221.86 1221.86 .00 1224.66 2.80 .04 1. 24 1228.00

I
200000. O. 200000. O. O. 14904. O. 3119. 245. 1244.00

.21 .00 13.42 .00 .025 .025 .025 .000 1204.20 8978.38

•005230 103 • 107. 79. 20 18 0 .00 2700.14 11678.52

I
I
I
I
I

01/01/80 03:34: 18 PAGE 81

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
e,nnr- VI nO! vir" Vln"" T Tn' ~ I TnI' TrnUT "'InA n rnnl.tTn nrner



I FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL= 1221.86

STA= 8978. 11780.

I
PER Q= 100.0

AREA= 14903.7
VEL= 13.4

I *SECNO 29.812

3301 HV CHANGED MORE THAN HVINS

I 29.81 21.07 1225.37 .00 .00 1225.86 .49 .51 .69 1228.30
200000. O. 200000. o. O. 35533. o. 3289. 274. 1234.25

.22 .00 5.63 .00 .025 .025 .025 .000 1204.30 9542.28

I .000864 280. 293. 216. 3 0 0 .00 6143.44 15685.73

I FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1225.37

STA= 9542. 15859.

I
PER Q= 100.0

AREA= 35532.8
VEL= 5.6

I *SECNO 29.867
29.87 21.06 1225.56 .00 .00 1226.19 .63 .26 .07 1227.50

200000. O. 200000. O. O. 31412. O. 3514 . 311. 1233.50

I .23 .00 6.37 .00 .025 .025 .025 .000 1204.50 9423.61
.000934 280 . 293. 216. 2 0 0 .00 4787.53 14211.14

I FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1225.56

STA= 9424. 14329.

I PER Q= 100.0
AREA= 31412.1

VEL= 6.4

I *SECNO 29.923
29.92 20.90 1225.68 .00 .00 1226.72 1.04 .33 .20 1226.80

200000. O. 200000. O. O. 24471. O. 3702. 339. 1232.75

I .24 .00 8.17 .00 .025 .025 .025 .000 1204.78 9349.16
.001349 280 . 293. 216. 2 0 0 .00 3376.98 12726.14

I
I
I
I

01/01/80 03:34:18 PAGE 82

I
SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I
Q QLOB QCH QROB ALOB ACH ARaB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ElMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC ICONT CORAR TOPWID ENDST



I fLOW DISTRIBUTION fOR SECNO= 29.92 CWSEL= 1225.68

STA= 9349. 12800.

I
PER Q= 100.0

AREA= 24471.2
VEL= 8.2

I *SECNO 29.981
29.98 20.90 1225.90 .00 .00 1227.31 1.47 .43 .21 1226.80

200000. O. 200000. O. O. 20580. O. 3853. 358. 1232.75

I
.25 .00 9.72 .00 .025 .025 .025 .000 1205.00 9339.64

•001610 280 . 293. 216. 2 0 0 .00 2500.81 11840.45

I FLOW DISTRIBUTION fOR SECNO= 29.98 CWSEL= 1225.90

STA= 9340. 11911.

I
PER Q= 100.0

AREA= 20580.4
VEL= 9.7

I *SECNO 30.194
30.19 20.87 1227.87 .00 .00 1229.02 1. 15 1. 55 .10 1228.00

200000. O. 200000. O. O. 23251. O. 4419. 426. 1234.00

I .29 .00 8.60 .00 .025 .025 .025 .000 1207.00 9305.84

•001199 1125 . 1125. 1175. 2 0 0 .00 2719.69 12025.53

---

I FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1227.87

STA= 9306. 12089.

I PER Q= 100.0
AREA= 23251. 1

VEL= 8.6

I *SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

I 30.46 20.20 1229.20 .00 .00 1231.83 2.62 2.07 .74 1239.00

200000. O. 200000. O. O. 15387. O. 5029. 491. 1232.00

I
.32 .00 13.00 .00 .025 .025 .025 .000 1209.00 9361.87

.001952 1285. 1375. 1035. 2 0 0 .00 1396.18 10758.05

I
I
I
I
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I SECNO DEPTH CWSEL CRIWS BANK ELEVWSELK EG HV HL OLOSS

I
Q QLoa QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



**************************************************
uc,,~ oCII:At;C nAT!:n IJrll! 7~ "onATcn I.lAV ,nnA

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

FLOW DISTRIBUTION FOR SECNO=

STA= 9362. 10800.
PER Q= 100.0

AREA= 15386.8
VEL= 13.0

01/01/80 03:34:18

30.46 CWSEL= 1229.20

THIS RUN EXECUTED 01/01/80

PAGE 84

03:57:41
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I
MODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSION

**************************************************

I T1
T2

I T3

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q HSEL .FQ

I O. 12. O. O. .002000 .00 .0 O. 1217.310 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

I 15.000 .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

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

01/01/BO 03:34:1B PAGE 85

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



*PROF 11

I CCHV= .300 CEHV= .500
*SECNO 28.831

I 28.83 15.97 1214.57 .00 1217.31 1216.81 2.24 .00 .00 1220.00
225000. O. 225000. O. O. 18745. O. O. O. 1220.00

.00 .00 12.00 .00 .025 .025 .025 .000 1198.60 8819.05

I
•001998 O• O. O. 0 0 4 .00 1949.52 10768.57

FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL= 1214.57

I STA= 8819. 10940.
PER Q= 100.0

I
AREA= 18744.8

VEL= 12.0

*SECNO 29.017

I 29.02 18.13 1216.93 .00 .00 1218.68 1. 76 1. 73 .14 1226.00
225000. O. 225000. O. O. 21162. O. 467. 47. 1220.00

.03 .00 10.63 .00 .025 .025 .025 .000 1198.80 8893.02

I •001459 1000 . 1020. 1020. 2 0 0 .00 2086.53 10979.54

I
FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL= 1216.93

STA= 8893. 11000.
PER Q= 100.0

I AREA= 21162.3
VEL= 10.6

I
*SECNO 29.221

3301 HV CHANGED MORE THAN HVINS

I 29.22 17.45 1218.45 .00 .00 1220.99 2.54 1. 91 .39 1224.00
225000. O. 225000. O. O. 17592. O. 921. 95. 1224.00

.05 .00 12.79 .00 .025 .025 .025 .000 1201.00 9212.59

I .002485 950. 1020 . 970. 2 0 0 .00 1958.81 11171.40

I
FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL= 1218.45

STA= 9213. 11220.
PER Q= 100.0

I AREA: 17592.3
VEL= 12.8

I
I
I

01/01/80 03:34:18 PAGE 86

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



I
*SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

I 29.47 57.87 1221.87 .00 .00 1222.43 .56 .85 .60 1230.00
225000. O. 225000. O. O. 37624. O. 1745. 163. 1224.00

. 11 .00 5.98 .00 .025 .025 .025 .000 1164.00 9118.48

I
.000295 1030. . 1300. 970. 2 0 0 .00 2592.89 11711.36

I
FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL= 1221. 87

STA= 9118. 11730.
PER Q= 100.0

I AREA= 37623.9
VEL= 6.0

I
*SECNO 29.523

29.52 58.01 1222.01 .00 .00 1222.51 .50 .06 .02 1228.00

225000. O. 225000. O. O. 39760. O. 1980. 177. 1228.00
.12 .00 5.66 .00 .025 .025 .025 .000 1164.00 8805.55

I .000206 230 . 265. 255. 2 0 0 .00 2245.44 11050.99

I
FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL= 1222.01

STA= 8806. 11084.
PER Q= 100.0

I AREA= 39760.5
VEL= 5.7

I
*SECNO 29.573

29.57 58.20 1222.20 .00 .00 1222.59 .39 .05 .03 1228.00
225000. O. 225000. O. O. 44843. O. 2238. 192. 1228.00

I
.14 .00 5.02 .00 .025 .025 .025 .000 1164.00 8806.00

.000159 230 . 265. 255. 2 0 0 .00 2507.51 11313.51

I FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL= 1222.20

STA= 8806. 11350.

I
PER Q= 100.0

AREA= 44842.6
VEL= 5.0

I
I
I
I

01/01/80 03:34:18 PAGE 87

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



---

*SECNO 29.623

I 29.62 58.33 1222.33 .00 .00 1222.65 .32 .04 .02 1228.00

225000. O. 225000. O. O. 49881. O. 2526. 208. 1228.00
.15 .00 4.51 .00 .025 .025 .025 .000 1164.00 8806.47

I •000126 230 • 265. 255. 2 0 0 .00 2769.46 11575.93

I
FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL= 1222.33

STA= 8806. 11615.
PER Q= 100.0

I AREA= 49880.7
VEL= 4.5

I
*SECNO 29.676

29.68 58.44 1222.44 .00 .00 1222.70 .26 .03 .02 1228.00
225000. O. 225000. O. O. 54891. O. 2844 . 225. 1228.00

.17 .00 4.10 .00 .025 .025 .025 .000 1164.00 8806.95

I .000103 230 . 265. 255. 2 0 0 .00 3031.32 11838.27

I FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL= 1222.44

STA= 8807. 11880.

I
PER Q= 100.0

AREA= 54890.8
VEL= 4.1

I *SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 27.45 FEET

I
29.70 58.45 1222.45 .00 .00 1222.70 .26 .01 .00 1195.00

225000. O. 225000. O• O. 55208. O. 2980. 231. 1211.00
•18 .00 4.08 .00 .025 .025 .025 .000 1164.00 8940.00

•000037 103 . 107. 79. 0 0 0 .00 1406.65 10346.65

I
FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL= 1222.45

I STA= 8940. 10347.
PER Q= 100.0

AREA= 55208.3

I VEL= 4.1

I
I
I
I 01/01/80 03: 34: 18 PAGE 88

I SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
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I
*SECNO 29.716
3280 CROSS SECTION 29.72 EXTENDED 16.45 FEET

29.72 58.46 1222.46 .00 .00 1222.71 .25 .00 .00 1206.00

I 225000. O. 225000. O. O. 55688. O. 3116. 235. 1222.00
.19 .00 4.04 .00 .025 .025 .025 .000 1164.00 8940.00

.000052 103. 107. 79. 0 0 0 .00 1884.43 10824.43

I
FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL= 1222.46

I STA= 8940. 10824.
PER Q= 100.0

AREA= 55687. 5

I VEL= 4.0

*SECNO 29.736

I
3280 CROSS SECTION 29.74 EXTENDED 5.41 FEET

29.74 58.41 1222.41 .00 .00 1222.77 .36 .01 .05 1217.00
225000. O. 225000. O. O. 47008. O. 3242. 240. 1233.00

I .19 .00 4.79 .00 .025 .025 .025 .000 1164.00 8940.00

•000119 103 • 107. 79. 2 0 0 .00 2321.86 11261.86

I FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL= 1222.41

I
STA= 8940. 11302.

PER Q= 100.0
AREA= 47008.1

VEL= 4.8

I *SECNO 29.753

I
3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

I 3720 CRITICAL DEPTH ASSUMED
29.75 18.12 1222.32 1222.32 .00 1225.33 3.01 .04 1.33 1228.00

225000. O. 225000. O. O. 16158. O. 3320. 246. 1244.00

I .19 .00 13.93 .00 .025 .025 .025 .000 1204.20 8975.48
.005070 103. 107 . 79. 20 18 0 .00 2705.17 11680.65

I
-

I
I
I
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I
Q QLOB QCH QROB ALoe ACH AROB VOL TWA LEFTfRIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENOST



FLOW DISTRIBUTION FOR SECNO= 29.15 CWSEL= 1222.32

I STA= 8975. 11780.
PER Q= 100.0

I AREA= 16157.7
VEL= 13.9

I
*SECNO 29.812

WATER EL=X5 CARD= 1224.200
29.81 19.90 1224.20 .00 .00 1225.17 .97 .95 .61 1228.30

225000. O. 225000. O. O. 28445. O. 3470. 216. 1234.25

I .20 .00 7.91 .00 .025 .025 .025 .000 1204.30 9638.46
•002236 280 • 293. 216. 0 0 0 .00 6024.55 15663.00

I FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL= 1224.20

STA= 9638. 15859.

I PER Q= 100.0
AREA= 28444.7

VEL= 7.9

I *SECNO 29.867
29.87 20.25 1224.75 .00 .00 1225.79 1.03 .59 .03 1227.50

I
225000. O. 225000. O. O. 21573. O. 3658. 312. 1233.50

;21 .00 8.16 .00 .025 .025 .025 .000 1204.50 9475.13
.001794 280. 293. 216. 3 0 0 .00 4723.99 14199.12

I FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL= 1224.75

I
STA= 9475. 14329.

PER Q= 100.0
AREA= 27513.0

VEL= 8.2

I *SECNO 29.923

I 3301 HV CHANGED MORE THAN HVINS

29.92 20.30 1225.08 .00 .00 1226.64 1.56 .59 .26 1226.80

I
225000. O. 225000. O. O. 22433. O. 3826. 339. 1232.75

.22 .00 10.03 .00 .025 .025 .025 .000 1204.78 9375.87
•002252 280 . 293. 216. 2 0 0 .00 3343.96 12719.83

I
I
I
I 01/01/80 03:34:18 PAGE· 90

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST



I
FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL= 1225.08

STA= 9376. 12800.
PER Q= 100.0

I AREA= 22433.3
VEL= 10.0

I
*SECNO 29.981

29.98 20.51 1225.51 .00 .00 1227.56 2.04 .68 .24 1226.80
225000. O. 225000. O. O. 19615. O. 3968. 358. 1232.75

.23 •00 11.47 .00 .025 .025 .025 .000 1205.00 9356.72

I •002365 280 . 293. 216. 2 0 0 .00 2479.71 11836.43

I FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL= 1225.51

STA= 9357. 11911.

I
PER Q= 100.0

AREA= 19615.0
VEL= 11.5

I *SECNO 30.194
3280 CROSS SECTION 30.19 EXTENDED .38 FEET

I 3301 HV CHANGED MORE THAN HVINS

30.19 21.38 1228.38 .00 .00 1229.67 1.29 1.89 .22 1228.00

I 225000. O. 225000. O. O. 24640. O. 4539. 426. 1234.00
.26 .00 9.13 .00 .025 .025 .025 .000 1207. 00 9300.00

.001257 1125. 1125• 1175. 2 0 0 .00 2730.81 12030.81

I
FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL= 1228.38

I STA= 9300. 12089.
PER Q= 100.0

AREA= 24639.8

I VEL= 9.1

*SECNO 30.458

I
I
I
I
I

01/01/80 03:34:18 PAGE 91

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



3301 HV CHANGED MORE THAN HVINS

30.46 20.73 1229.73 .00 .00 1232.75 3.02 2.21 .86 1239.00
225000. O• 225000. O. O. 16129. O. 5183. 491- 1232.00

•29 .00 13.95 .00 .025 .025 .025 .000 1209.00 9358.53
.002135 1285. 1375. 1035. 2 0 0 .00 1407.46 10765.99

**************************************************
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I
I
I
I
I
I
I
I
I
I
I

FLOW DISTRIBUTION FOR SECNO=

STA= 9359. 10800.
PER Q= 100.0

AREA= 16129.1
VEL= 13.9

01/01/80 03:34:18

30.46 CHSEL= 1229.73

THIS RUN EXECUTED 01/01/80

PAGE 92

03:59:56



I:KIM( l.Ukk - UI,Ul,UJ,U4,Uo,UO

I
MODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSION

**************************************************

I NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I GDRAINAGE ENGINEERING,J

I
SUMMARY PRINTOUT

SECNO Q AREA CWSEL DEPTH ELMIN QCH VCH TOPWID SSTA ENDST

I 28.831 20000.00 4020.00 1206.02 7.42 1198.60 20000.00 . 4.98 1566.01 8909.23 10475.24
28.831 40000.00 6214.69 1207.39 8.79 1198.60 40000.00 6.44 1637.93 8854.43 10492.36

I
28.831 60000.00 7981. 54 1208.45 9.85 1198.60 60000.00 7.52 1676.41 8829.25 10505.65
28.831 80000.00 9551. 76 1209.39 10.79 1198.60 79999.99 8.38 1689.62 8827. 69 10517.31
28.831 100000.00 10920.33 1210.19 11. 59 1198.60 100000.00 9.16 1701.06 8826.35 10527.40
29.831 120000.00 12200.94 1210.94 12.34 1198.60 120000.00 9.94 1711.69 9825.10 10536.79

I 29.831 140000.00 13399.15 1211.64 13.04 1198.60 140000.00 10.45 1721.59 9923.93 10545.51
29.831 160000.00 14657.97 1212.37 13.77 1198.60 160000.00 10.92 1758.48 8822.72 10581.20
28.831 180000.00 16033.94 1213.14 14.54 1198.60 180000.00 11.23 1825.03 8821.44 10646.48

I
28.831 200000.00 17245.69 1213.79 15.19 1198.60 200000.00 11.60 1881.70 8820.35 10702.05
28.831 225000.00 18744.83 1214.57 15.97 1198.60 225000.00 12.00 1949.52 8819.05 10768.57

29.017 20000.00 3950.90 1208.29 9.49 1198.80 20000.00 5.06 1788.71 9133.23 10921. 94

I 29.017 40000.00 6286.22 1209.57 10.77 1198.80 40000.00 6.36 1870.61 9059.84 10930.45

29.017 60000.00 8324.41 1210.64 11. 84 1198.80 60000.00 7.21 1939.27 8998.32 10937.59
29.017 80000.00 10180.19 1211.58 12.78 1198.80 80000.00 7.86 1999.73 8944.14 10943.87

I 29.017 100000.00 11919.56 1212.44 13.64 1198.80 100000.00 8.39 2031.81 8917.80 10949.60
29.017 120000.00 13540.12 1213.23 14 .43 1198.80 120000.00 8.86 2041. 09 8913.82 10954.91
29.017 140000.00 15084.73 1213.99 15.19 1198.80 140000.00 9.28 2049.90 8910.04 10959.94

I
29.017 160000.00 16611.62 1214.73 15.93 1198.80 160000.00 9.63 2058.57 8906.33 10964.90
29.017 180000.00 18115.68 1215.46 16.66 1198.80 180000.00 9.94 2067.08 8902.68 10969.76
29.017 200000.00 19511.71 1216.14 17.34 1198.80 200000.00 10.25 2075.29 8898.96 10974.25
29.011 225000.00 21162.32 1216.93 18.13 1198.80 225000.00 10.63 2086.53 8893.02 10979.54

I
I
I
I
I
I

01/01/80 03:34:18 PAGE 93

I SECNO Q AREA CWSEL DEPTH ELMIN QCH VCH TOPWID SSTA ENDST

I 29.221 20000.00 3620.85 1210.27 9.27 1201. 00 20000.00 5.52 1019.25 9226.21 10245.46
29.221 40000.00 5063.43 1211.67 10.67 1201.00 40000.00 7.90 1049.47 9223.89 10273.35
.,n 1')"1 ~1I11"" ""
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<!!LUI 8UUUU.00 8/YUU I<! I.L8b U.~b ItU l.UU ~UUUU.UU Y.IU 184Y.b4 YllO.23 11069.86

I 29.221 100000.00 10147.12 1214.59 13.59 1201.00 100000.00 9.86 1878.13 9219.02 11097.14
29.221 120000.00 11422.94 1215.27 14.27 1201.00 120000.00 10.51 1904.55 9217.89 11122.44
29.221 140000.00 12661.68 1215.91 14.91 1201.00 140000.00 11.06 1929.85 9216.81 11146.67

I
29.221 160000.00 13867.10 1216.53 15.53 1201.00 160000.00 11.54 1938.90 9215.78 11154.67
29.221 180000.00 15056.95 1217.15 16.15 1201.00 180000.00 11. 95 1945.28 9214.76 11160.03
29.221 200000.00 16204.75 1217.74 16.74 1201.00 200000.00 12.34 1951.41 9213.77 11165.19
29.221 225000.00 17592.32 1218.45 17 .45 1201.00 225000.00 12.79 1958.81 9212.59 11171.40

I 29.473 20000.00 17755.15 1210.90 46.90 1164.00 20000.00 1. 13 920.07 9143.41 10063.48
29.473 40000.00 19666.44 1212.94 48.94 1164.00 40000.00 2.03 945.94 9138.77 10084.71

I
29.473 60000.00 21073.56 1214.42 50.42 1164.00 60000.00 2.85 956.70 9135.41 10092.11
29.473 80000.00 22125.01 1215.52 51.52 1164.00 80000.00 3.62 964.66 9132.92 10097. 58
29.473 100000.00 24963.91 1216.94 52.94 1164.00 99999.99 4.01 2538.50 9129.69 11668.19
29.473 120000.00 27292.27 1217.85 53.85 1164.00 120000.00 4.40 2548.59 9127.61 11676.20

I 29.473 140000.00 29465.30 1218.70 54.70 1164.00 140000.00 4.75 2557.97 9125.68 11683.64
29.473 160000.00 31515.34 1219.50 55.50 1164.00 160000.00 5.08 2566.79 9123.86 11690.65
29.473 180000.00 33477.48 1220.27 56.27 1164.00 180000.00 5.38 2575.20 9122.12 11697.32

I
29.473 200000.00 35361.52 1221.00 57.00 1164.00 200000.00 5.66 2583.25 9120.46 11703.71
29.473 225000.00 37623.87 1221.87 57.87 1164.00 225000.00 5.98 2592.89 9118.48 11711.36

29.523 20000.00 22371.43 1210.91 46.91 1164.00 20000.00 .89 547.62 8815.84 9363.46

I 29.523 40000.00 23776.64 1212.97 48.97 1164.00 40000.00 1.68 836.76 8813.93 9650.69
29.523 60000.00 25051.09 1214.48 50.48 1164.00 60000.00 2.40 857.69 8812.54 9670.21
29.523 80000.00 26023.38 1215.60 51.60 1164.00 80000.00 3.07 873.30 8811.50 9684.79

I
29.523 100000.00 28709.99 1217.06 53.06 1164.00 100000.00 3.48 2213.28 8810.14 11023.42
29.523 120000.00 30757.45 1217.98 53.98 1164.00 120000.00 3.90 2219.27 8809.29 11028.56
29.523 140000.00 32664.04 1218.84 54.84 1164.00 140000.00 4.29 2224.84 8808.49 11033.33
29.523 160000.00 34457.54 1219.64 55.64 1164.00 160000.00 4.64 2230.07 8807.75 11037.81

I 29.523 180000.00 36167.10 1220.41 56.41 1164.00 180000.00 4.98 2235.04 8807.04 11042.07
29.523 200000.00 37803.64 1221.14 57.14 1164.00 200000.00 5.29 2239.78 8806.36 11046.14

- 29.523 225000.00 39760.46 1222.01 58.01 1164.00 225000.00 5.66 2245.44 8805.55 11050.99

I 29.573 20000.00 24969.75 1210.91 46.91 1164.00 20000.00 .80 611. 20 8817.68 9428.88
29.573 40000.00 26541. 32 1212.99 48.99 1164.00 40000.00 1.51 933.98 8815.54 9749.53
29.573 60000.00 27986.52 1214.50 50.50 1164.00 60000.00 2.14 957.70 8813.96 9771.66

I 29.573 80000.00 29089.59 1215.65 51. 65 1164.00 80000.00 2.75 975.41 8812.78 9788.19
29.573 100000.00 32236.63 1217.14 53.14 1164.00 100000.00 3.10 2470.83 8811.24 11282.07
29.573 120000.00 34564.98 1218.08 54.08 1164.00 120000.00 3.47 2477.64 8810.27 11287.91

I 29.573 140000.00 36737.21 1218.95 54.95 1164.00 140000.00 3.81 2483.99 8809.36 11293.35
29.573 160000.00 38782.44 1219.77 55.77 1164.00 160000.00 4.13 2489.94 8808.51 11298.45
29.573 180000.00 40734.81 1220.56 56.56 1164.00 180000.00 4.42 2495.61 8807.10 11303.31

I
29.573 200000.00 42604.59 1221.31 57.31 1164.00 200000.00 4.69 2501.04 8806.93 11307.96
29.573 225000.00 44842.61 1222.20 58.20 1164.00 225000.00 5.02 2507.51 8806.00 11313.51

I
I
I
I
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I SECNO Q AREA CWSEL DEPTH ELMIN QCH VCH TOPWID SSTA ENDST

I 29.623 20000.00 27569.18 1210.92 46.92 1164.00 20000.00 .73 674.79 8819.52 9494.31
29.623 40000.00 29314.68 1213.00 49.00 1164.00 40000.00 1.36 1031. 35 8817.15 9848.50
.,,, ~.,') ~nnnn nn -:lM11 n~ 1" .... ~., ~n ~., 11f.''' nn ,.."",,'" 1"\1'\ , '" ,,1"\"'" "" 1"\1'1 .,,~. ~ n /'\""" I'll



29.623 80000.00 32152.13 Illb.bll bI.bll llb4. uo llUUUO.UU l.49 IU/I.46 8814.08 9891.54

I 29.623 100000.00 35748.35 1217.19 53.19 1164.00 100000.00 2.80 2728.34 8812.35 11540.69
29.623 120000.00 38354.43 1218.15 54.15 1164.00 120000.00 3.13 2735.97 8811.26 11547.23
29.623 140000.00 40786.96 1219.04 55.04 1164.00 140000.00 3.43 2743.07 8810.24 11553.31

I
29.623 160000.00 43078.76 1219.87 55.87 1164.00 160000.00 3.71 2749.74 8809.29 11559.03
29.623 180000.00 45268.79 1220.67 56.67 1164.00 180000.00 3.98 2756.11 8808.38 11564.49
29.623 200000.00 47367.80 1221.43 57.43 1164.00 200000.00 4.22 2762.19 8807.51 11569.70
29.623 225000.00 49880.75 1222.33 58.33 1164.00 225000.00 4.51 2769.46 8806.47 11575.93

I 29.676 20000.00 30169.08 1210.92 46.92 1164.00 20000.00 .66 738.38 8821. 36 9559.74
29.676 40000.00 32088.13 1213.00 49.00 1164.00 40000.00 1.25 1128.72 . 8818.75 9947.47

I
29.676 60000.00 33844.54 1214.54 50.54 1164.00 60000.00 1.77 1157.53 8816.83 9974.36
29.676 80000.00 35212.16 1215.71 51. 71 1164.00 80000.00 2.27 1179.47 8815.37 9994.84
29.676 100000.00 39251. 85 1217.24 53.24 1164.00 100000.00 2.55 2985.84 8813.45 11799.29
29.676 120000.00 42130.58 1218.20 54.20 1164.00 120000.00 2.85 2994.26 8812.25 11806.51

I 29.676 140000.00 44820.98 1219.10 55.10 1164.00 140000.00 3.12 3002.11 8811.13 11813.24
29.676 160000.00 47357.49 1219.94 55.94 1164.00 160000.00 3.38 3009.50 8810.07 11819.57
29.676 180000.00 49781.29 1220.75 56.75 1164.00 180000.00 3.62 3016.54 8809.07 11825.60

I
29.676 200000.00 52104.84 1221. 52 57.52 1164.00 200000.00 3.84 3023.27 8808.10 11831.37
29.676 225000.00 54890.81 1222.44 58.44 1164.00 225000.00 4.10 3031.32 8806.95 11838.27

29.696 20000.00 38989.78 1210.92 46.92 1164.00 20000.00 .51 1406.46 8940.00 10346.46

I 29.696 40000.00 41935.13 1213.02 49.02 1164.00 40000.00 .95 1406.65 8940.00 10346.65
29.696 60000.00 44124.60 1214.57 50.57 1164.00 60000.00 1.36 1406.65 8940.00 10346.65
29.696 80000.00 45786.08 1215.75 51. 75 1164.00 80000.00 1. 75 1406.65 8940.00 10346.65

I
29.696 100000.00 47944.99 1217.28 53.28 1164.00 100000.00 2.09 1406.65 8940.00 10346.65
29.696 120000.00 49302.02 1218.25 54.25 1164.00 120000.00 2.43 1406.65 8940.00 10346.65
29.696 140000.00 50562.21 1219.14 55.14 1164.00 140000.00 2.77 1406.65 8940.00 10346.65
29.696 160000.00 51743.40 1219.98 55.98 1164.00 160000.00 3.09 1406.65 8940.00 10346.65

I 29.696 180000.00 52865.02 1220.78 56.78 1164.00 180000.00 3.40 1406.65 8940.00 10346.65
29.696 200000.00 53923.78 1221. 54 57.54 1164.00 200000.00 3.71 1406.65 8940.00 10346.65
29.696 225000.00 55208.35 1222.45 58.45 1164.00 225000.00 4.08 1406.65 8940.00 10346.65

I 29.716 20000.00 34143.14 1210.92 46.92 1164.00 20000.00 .59 1850.74 8940.00 10790.74
29.716 40000.00 38030.46 1213.02 49.02 1164.00 40000.00 1.05 1857.12 8940.00 10797.12
29.716 60000.00 40913.41 1214.57 50.57 1164.00 60000.00 1.47 1861.83 8940.00 10801.83

I 29.716 80000.00 43116.01 1215.75 51.75 1164.00 80000.01 1. 86 1865.43 8940.00 10805.43
29.716 100000.00 45986.73 1217.28 53.28 1164.00 100000.00 2.17 1870.10 8940.00 10810.10
29.716 120000.00 47792.96 1218.25 54.25 1164.00 120000.00 2.51 1873.03 8940.00 10813.03

I 29.716 140000.00 49473.78 1219.14 55.14 1164.00 140000.00 2.83 1875.76 8940.00 10815.76
29.716 160000.00 51050.89 1219.99 55.99 1164.00 160000.00 3.13 1878.32 8940.00 10818.32
29.716 180000.00 52550.48 1220.78 56.78 1164.00 180000.00 3.43 1880~ 74 8940.00 10820.74

I
29.716 200000.00 53981.88 1221.55 57.55 1164.00 200000.00 3.70 1883.05 8940.00 10823.05
29.716 225000.00 55687.51 1222.46 58.46 1164.00 225000.00 4.04 1884.43 8940.00 10824.43

I
I
I
I
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I SECNO Q AREA CWSEL DEPTH ELMIN QCH VCH TOPWID SSTA ENDST

I 29.736 20000.00 20670.48 1210.92 46.92 1164.00 20000.00 .97 2246.44 8971. 60 11218.04
29.736 40000.00 25399.52 1213.01 49.01 1164.00 40000.00 1. 57 2265.33 8960.71 11226.04
?Q 7~~ Fnnnn nn ?llQn~ <!n 1?1A 1;1: I;n 1:1; 11C:~ nn r.nnnn nn 'I nn '1'1'1'1 '1'1 onc:? C:Q 11'1')1 O?



29.736 100000.00 35091.50 1211.26 53.26 1164.UO 1UOOUO.UU 2.~o 2302.21 8940.00 11242.21

I 29.736 120000.00 37304.69 1218.22 54.22 1164.00 120000.00 3.22 2305.81 8940.00 11245.81
29.736 140000.00 39365.52 1219.11 55.11 1164.00 140000.00 3.56 2309.28 8940.00 11249.28
29.736 160000.00 41300.64 1219.95 55.95 1164.00 160000.00 3.87 2312.47 8940.00 11252.47

I
29.736 180000.00 43142.07 1220.75 56.75 1164.00 180000.00 4.17 2315.50 8940.00 11255.50
29.736 200000.00 44901.84 1221.51 57.51 1164.00 200000.00 4.45 2318.40 9940.00 11258.40
29.736 225000.00 41009.13 1222.41 59.41 1164.00 225000.00 4.79 2321.86 9940.00 11261.96

I * 29.753 20000.00 1620.35 1209.17 5.51 1204.20 20000.00 12.34 342.15 9531.53 9873.68

* 29.153 40000.00 2123.42 1212.74 8.54 1204.20 40000.00 14 .69 406.97 9513.65 9920.51

* 29.753 60000.00 4722.69 1216.62 12.42 1204.20 60000.00 12.70 929.45. 9490.31 11159.31

I * 29.153 90000.00 6516.51 1218.16 13.96 1204.20 80000.01 12.16 1492.31 9491. 09 11393.11

* 29.753 100000.00 8069.59 1219.01 14.91 1204.20 100000.00 12.39 1902.03 9475.60 11521.99

* 29.753 120000.00 10305.66 1220.15 15.95 1204.20 120000.00 11.64 2691.63 9989.06 11610.69

* 29.753 140000.00 11714.42 1220.69 16.49 1204.20 140000.00 11.95 2691.32 9995.79 11673.10

I * 29.153 160000.00 12827.09 1221. 09 16.99 1204.20 160000.00 12.41 2691.80 8993.19 11614.99

* 29.753 180000.00 13889.21 1221.48 17.28 1204.20 180000.00 12.96 2696.07 8980.73 11616.90

* 29.153 200000.00 14903.69 1221.86 17.66 1204.20 200000.00 13.42 2700.14 8918.38 11678.52

I * 29.753 225000.00 16157.69 1222.32 19.12 1204.20 225000.00 13.93 2705.17 8975.48 11680.65

29.812 20000.00 4590.95 1212.82 8.52 1204.30 20000.00 4.36 801.70 10066.54 10814.24
29.812 40000.00 8935.09 1216.98 12.68 1204.30 40000.00 4.48 1237.10 9865.26 11102.36

I 29.912 60000.00 12661.20 1219.10 15.40 1204.30 60000.00 4.74 1523.69 9831.23 11354.92
29.812 80000.00 14526.90 1220.97 16.57 1204.30 80000.00 5.51 1664.49 9816.66 11481.15
29.812 100000.00 16095.95 1221.18 17 .48 1204.30 100000.00 6.21 1714.62 9805.27 11519.89

I 29.812 120000.00 21746.04 1223.08 18.18 1204.30 120000.00 5.52 5909.99 9731.12 15641.11
29.812 140000.00 25052.33 1223.63 19.33 1204.30 140000.00 5.59 5966.81 9685.16 15651. 97
29.812 160000.00 28552.04 1224.22 19.92 1204.30 160000.00 5.60 6026.31 9636.98 15663.35

I
29.812 180000.00 32060.53 1224.80 20.50 1204.30 180000.00 5.61 6085.49 9589.16 15614.65
29.812 200000.00 35532.75 1225.37 21.01 1204.30 200000.00 5.63 6143.44 9542.28 15685.13

* 29.812 225000.00 28444.65 1224.20 19.90 1204.30 225000.00 7.91 6024.55 9638.46 15663.00

I 29.861 20000.00 3124.08 1212.94 8.44 1204.50 20000.00 5.37 109.25 9809.09 10518.34
29.861 40000.00 1268.51 1211. 04 12.54 1204.50 40000.00 5.50 1003.41 9725.60 10729.01
29.861 60000.00 10292.19 1219.15 15.25 1204.50 60000.00 5.83 1242.13 9699.10 10941.83

I
29.861 80000.00 11804.81 1220.92 16.42 1204.50 80000.00 6.18 1350.09 9688.53 11038.63
29.861 100000.00 15084.50 1222.05 17.55 1204.50 100000.00 6.63 4511.09 9647.75 14158.84
29.861 120000.00 21488.56 1223.45 18.95 1204.50 120000.00 5.58 4621.49 9558.24 14179.73
29.867 140000.00 23811.99 1223.95 19.45 1204.50 140000.00 5.88 4660.89 9526.29 14187.18

I 29.867 160000.00 26332.49 1224.49 19.99 1204.50 160000.00 6.08 4103.27 9491. 93 14195.20
29.867 180000.00 28874.08 1225.03 20.53 1204.50 180000.00 6.23 4745.62 9457.59 14203.21
29.867 200000.00 31412.13 1225.56 21.06 1204.50 200000.00 6.31 4181.53 9423.61 14211.14

I
29.861 225000.00 27573.04 1224.75 20.25 1204.50 225000.00 9.16 4723.99 9475.13 14199.12

I
I
I
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I
29.923 20000.00 2803.66 1213.12 8.34 1204.78 20000.00 7.13 550.31 9617.28 10161.65
29.923 40000.00 5348.93 1217.08 12.30 1204.78 40000.00 7.48 140.90 9590.90 10331. 80
29.923 60000.00 7549.92 1219.75 14.97 1204.78 60000.00 7.95 912.37 9573.16 10485.53

" ......... 1'\ ""
..... _... ~ ..
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I
29.923 120000.00 17896.38 1223.71 18.93 1204.78 120000.00 6.71 3269.25 9436.30 12705.55
29.923 140000.00 19458.14 1224.18 19.40 1204.78 140000.00 7.19 3295.16 9415.35 12710.50
29.923 160000.00 21126.73 1224.69 19.91 1204.78 160000.00 7.57 3322.61 9393.14 12715.75
29.923 180000.00 22795.65 1225.19 20.41 1204.78 180000.00 7.90 3349.85 9371.10 12720.96

I 29.923 200000.00 24471.21 1225.68 20.90 1204.78 200000.00 8.17 3316.98 9349.16 12726.14
29.923 225000.00 22433.26 1225.08 20.30 1204.78 225000.00 10.03 3343.96 9375.87 12719.83

I 29.981 20000.00 3082.94 1213.72 8.72 1205.00 20000.00 6.49 518.29 9613.29 10191.58
29.981 40000.00 5604.39 1217.50 12.50 1205.00 40000.00 7.14 161.72 9588.13 10355.84
29.981 60000.00 1859.25 1220.14 15.14 1205.00 60000.00 1.63 937.98· 9510.51 10508.49

I
29.981 80000.00 11877.83 1222.27 17.27 1205.00 80000.00 6.14 2303.11 9499.20 11802.91
29.981 100000.00 13722.51 1223.01 18.07 1205.00 100000.00 7.29 2346.87 9464.26 11811.13
29.981 120000.00 15915.94 1224.00 19.00 1205.00 120000.00 7.54 2397.18 9423.53 11820.71
29.981 140000.00 '17056.54 1224.47 19.47 1205.00 140000.00 8.21 2422.93 9402.69 11825.61

I 29.981 160000.00 18239.21 1224.95 19.95 1205.00 160000.00 8.77 2449.34 9381. 30 11830.64
29.981 180000.00 19411.75 1225.43 20.43 1205.00 180000.00 9.27 2475.25 9360.33 11835.58
29.981 200000.00 20580.45 1225.90 20.90 1205.00 200000.00 9.72 2500.81 9339.64 11840.45

I
29.981 225000.00 19614.98 1225.51 20.51 1205.00 225000.00 11.41 2479.11 9356.72 11836.43

30.194 20000.00 3019.00 1215.22 8.22 1201.00 20000.00 6.62 589.68 9611.66 10201.34
30.194 40000.00 5354.96 1219.69 11.69 1201. 00 40000.00 1.47 764.11 9588.50 10352.61

I 30.194 60000.00 7534.18 1221.27 14.27 1207.00 60000.00 7.96 929.80 9571.36 10501.16
30.194 80000.00 12895.41 1223.90 16.90 1201. 00 80000.00 6.20 2502.45 9481.98 11984.43
30.194 100000.00 14929.95 1224.71 17.71 1207.00 100000.00 6.70 2546.59 9446.19 11992.78

I
30.194 120000.00 16978.55 1225.51 18.51 1207.00 120000.00 7.07 2590.28 9410.77 12001.05

30.194 140000.00 18617.78 1226.13 19.13 1207.00 140000.00 7.52 2624.71 9382.85 12001.56
30.194 160000.00 20212.46 1226.74 19.74 1207.00 160000.00 7.92 2657.79 9356.04 12013.82
30.194 180000.00 21753.23 1221.31 20.31 1201.00 180000.00 8.27 2689.35 9330.44 12019.79

I 30.194 200000.00 23251.08 1227.87 20.87 1207.00 200000.00 8.60 2719.69 9305.84 12025.53
30.194 225000.00 24639.76 1228.38 21.38 1207.00 225000.00 9.13 2730.81 9300.00 12030.81

I
30.458 20000.00 2363.14 1217.65 8.65 1209.00 20000.00 8.46 534.49 9490.34 10024.83
30.458 40000.00 4878.61 1220.99 11.99 1209.00 40000.00 8.20 1158.67 9413.72 10572.39
30.458 60000.00 7386.94 1223.11 14.11 1209.00 60000.00 8.12 1219.46 9400.39 10619.85
30.458 80000.00 10168.87 1225.33 16.33 1209.00 80000.00 7.87 1286.78 9386.36 10673.14

I 30.458 100000.00 11236.57 1226.15 17 .15 1209.00 100000.00 8.90 1312.50 9381.18 10693.68
30.458 120000.00 12237.91 1226.90 17.90 1209.00 120000.00 9.81 1336.18 9376.40 10712.58
30.458 140000.00 13103.47 1227.55 18.55 1209.00 140000.00 10.68 1356.32 9372.34 10728.66

I 30.458 160000.00 13914.54 1228.14 19.14 1209.00 160000.00 11.50 1373.52 9368.59 10742.10
30.458 180000.00 14671.92 1228.69 19.69 1209.00 180000.00 12.27 1385.22 9365.12 10750.34
30.458 200000.00 15386.79 1229.20 20.20 1209.00 200000.00 13.00 1396.18 9361.87 10758.05

I
30.458 225000.00 16129.11 1229.73 20.13 1209.00 225000.00 13.95 1407.46 9358.53 10765.99

I
I
I
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CAUTION SECNO= 29.753 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE= 3 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE= 4 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 4 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE= 5 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 5 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 5 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE= 6 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 6 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 6 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE= 7 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 7 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 7 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE= 8 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 8 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 8 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE= 9 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE= 9 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE= 9 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE=10 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE=10 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE=10 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 29.753 PROFILE=ll CRITICAL DEPTH ASSUMED
CAUTION SECNO= 29.753 PROFILE=ll PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 29.753 PROFILE=ll 20 TRIALS ATTEMPTED TO BALANCE WSEL

NOTE SECNO= 29.812 PROFILE=11 WSEL BASED ON X5 CARD
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APPENDIX B

REFERENCE ON MODELING FLUVIAL PROCESSES IN
STREAM WITH GRAVEL MINING
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32

Modelling Fluvial Processes in
Streal11S \vith Gravel :t\1ining

i\BSTHACT

The applil'atil'll1 of a m:llhclI1atil'al rnoucl in evaluating stream channel changes induced
hy gravelminin!! is dcscrilK'u, Anal~ tically, 111l'I11oUel cmploys. in adc.lition to Ihe oruinar)
physical relations governing the 00\\' and sediment transpNt pll1ce 5ses, the conl'eptthal
an alluvial slream is constantly seeking try establish equal p<'" cr ex penc.litllle pcr unit
channel length. lithe ener!!~ .nadient is 111'pnnimaled hy the Waler surface slope. Ihen
uniform powcr expenditure i~ c<!lIi,·alent t(. a sl1aipht water surface pl"\lfik. Ba~ed 1I1)(ln
this concept. channel width ;\{I;::nmelll is SJ'l'h that the waler surlan' profile approat:hes a
siraight line subject 10 Ihe ph~ ~iral constraints. Physical cxamples are uscd to illustrate
how scour and fill of Ihe channel bed arc d~licately inlerrelated with \\ idlh variation so
that a straight water slIIfalc I1r'Jfilc is cffcclivel~ apl'rl>at:hed. \\'hill' cl)lIal p<lwcr
expenditure alon!! lhe chanlll'f i" thl' diredinll h'" anI which each stream channel l'voh·es,
the adjustlilellt in elta nllcl widt II IInder this t:olHlition is n01 nct:es~arilv toward slrcamwise
uniformity c\ cn if the rOllghlless is l'llnqanl. It b ilImtralcd ti'at uniform power
expenditllre is sometimes ael'''ll1plished "'~ sil;nifkant qlealllwi~<' \arialion in width. i\
physical example also shows thaI. ('\en in the \icinit~ ofa gr;l\d I'il.the time \ariatilll1 in
width can be lIIuch greater th;11\ tlte associated change in ,hallllel bed elc\ation.
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32.1 INTRODUCTION In scarching for addition;.
that govern stream channel

Sand and gravel which are uscd as construction materials arc important mineral ,;,i the'direction toward which
resources. The supply of such materials is vital to any rcgional economic growth. i: may never be attained in nat .

. . - . Gravel is usually found in relatively steep strcams which are generally supplied ~t~.) that direction. In a relativc"
by smaller watersheds and characterised by significant variation in discharge. H' state of equilibrium is defi,'l'

Gravel mining significantly distorts~henatu, ~all equkiliblrium of stlredam .channels. ' •.{,....~.:..,: discharge along the channel.
thereby inducing stream channel changes w lIC 1 ta e p ace most y urJng major ,.. power) expenditure per uni,

storm events. 'R channcllength is given by ,.~
While alluvial streams are a supplicr uf gravel, special attcntion must be paid to t discharge; and S = energy gr;1

gravel mining because of its impact on strcam morphology (Lagasse et al., 19801. ~,sediment discharge is usualJ\
Physical or mathematical modelling are means ofevaluating the impact of gravel ~ not necessarily menn unir';r
mining. Mathematical modelling of stream chunncl changes, as compared with f, independcnt. Because there is
physical modelling, has the advantages of speed, economy, and the absence of ~: expenditure per unit channel
scale distortion. Different plans or schemes may be evaluated using an adequate 'f,i becomes a minimum.
mathematical model and the results generatcd can be compared, in order to ~il If the energy gradient is apI'

. arrive at the optimum mining configuration. If energy gradient is equivalent t,

Fluvial processes in a stream channel with gravel mining arc complicated. The If A stream rcach undcrgoing cb
sedimcnt imbalance caused by excavation orten gives rise to significant erosion Z~ but it constantly seeks to c<,l
and sedimentation which arc associatcd with changes in channel width, channel J.~ channel geometry, roughness;
bed prolile, bed material composition. etc. These changcs occur as the stream ~: as abutmcnts. rigid banks. ;!

seeks to establish its new cquilibrium. It is important to stress that, for such t adjustment provides the neccs<
strcams, channel width variation is usually much greater than the concomitant tJ be determined.
change in channel bed elevation. In graplllcal representation of channel cross- K A stream channel's adjustllll
sections, the vertical. or elevation, scale is usually enlarged and thus the elevation t;:, straight water surrace prolife.
change is exaggeratcd. t uniformity in channel width. f(

This paper describes the rundamental, of nuvial processes that govern the ;~: by channel roughness and eh;;,
changes in channel width and channd hed profile in distorted alluvial strcams f more importanlly, the adjustn'
and the mathematical model, FLUViAL-II, which incorporates such funda- :h: frequently accomplished by 51

mental featurcs. The application of this mathematical model is illustrated by the f:! spatial width variation general"
San Juan Creek study. Il as illustrated by the aerial ph(~'

HLakeside. Prior to the early 1981

32.2 FUNDAMENTALS OF FLUVIAL PROCESSES Yto a wavy prolile. During the inir
IN D1STURIlED STREAI\IS \: straight. But gradually, higher I,

J
':h Small widths formed at areas
: ~:-developcd at places with dcposi

Fluvial processes in an alluvial stream distorted by gravcl mining are character- .: ~:.actua.lly represented the ~tre~lll\
ized by stream channel changes which occur as the stream seeks to establish a 11'.~W ~ explallled lx-low. An area under!
equilibrium. Fluvial processes are govcrned by the ordinary physical relatl~n- J'L(and a ~t~'per energy gr:!dient t/;
ships pertaining to now and scdiment transport, subject to the P~lyslcal l~,~':ll1d d~eper ~hann~! during SCOli;

constraints. However, such physical conditions are insufficient to de~cr~bc t~e 1\~c boundary rt.sistance and lowe'
cGrnplete nuvial processes which must include time and spatial vaflatlons 10 wttnde.rgoing fill was lower in cham

channel width. . ,kat tlus place steepcned its energy
!t.' .

,~ 1'"
~I

..' ' ;~ft~:
.. ' '-... : '. ~ t.~.':

;~.'.;. ~-'-... .r~~ .J"~~' .~lJ
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Ilmining are complicated. The
es rise to significant erosion

:tI1ges in channel width, channel
~lhangCS occur as the stream
I tUllt to stress that, for ~uch
h grcater than the conconlltant
'Iesentation of channel cross­
" larged and thus the elevation

uvial processes that govern the

l in distorted alluvial stream~

v h incorporates such funda­
atical model is illustrated ~ythe

t
I

; In searching for additional conditions govcrning the width variation. thc rulcs
thiit govern stream channel changcs are considcred. Thc state of equilibrium .is
the direction toward which each sf.ream channel evolves. Although equilibrium
may nCVCi be !1l!ained in naturc, each strcam is constantly adjusting itself toward
that direction. In a relatively short stream reach of constant watcr discharge. the
statc of equilibrium i:. defincd here by two conditions. Firstly, equal sediment
discharge along the channel. ail'! secondly, uniformity in the rate of energy (or
power) expenditure per unit channel length. The power expenditure per unit
chaI1ncllength is gi\cn by )'QS, in which i' = specific wcight of water: Q= water
discharge; and S =. energy gradiclit. The contribution to power expenditure from

sediment discharge is usually negligible. Because equal sediment discharge docs
not necessarily mean uniform power expcnditure, these two conditions are
independent. Because there is no ,spatial energy conversion under uniform power
expenditure per unit channel length, the total power expenditure for the reach
becomes a minimum.

Hthe energy gradient is approximated by the water surface slope, then uniform
energy gradient is equivalent to a straight water surface profilc along the channel.
A stream reach undergoing changes usually has an uneven water surface profile,
but it constantly seeks to establish a straight prol:1C through adjustments in
channel geometry, roughness and so on, subject to th,~ physicul constraints such
as abutments, rigid banks, and check dams. This trend of stream channel
adjustmcnt provides the necessary condition with which the width variation may
be determined.

A stream channers adjustment in the direction of equal power expenditure, or
straight water surface prolile. does no, necessarily meail movement toward·
uniformity in channel width. For one thing, the power expenditure is also affected
by channcl roughness and channel bed elevation, in addition to the width. But,
more importantly, the adjustment toward uniformity in power e-"pemliture is'
frequently accomplished by significant streamwise variation in width. Such
spatial width variation generally occurs concurrently with stream bed scour or fill
as illustrated by the aerial photograph in Fig. 32.1 for the San Diego River atI Lakeside. Prior to the early 1981 storm, this portion ofth(' ')trcam bed was graded

:YIAL PROCESSES to a wavy profile. During the initial stage ornow, the water surface profile was not
straight. But gradually, higher bed areas wcre scoured, ·....hile lower places filled.{IMS , . ' Small widths formed at areas with cha~1llel bed scour while large widths
developed at places with· deposition. This pallern of spatial variation in width

1by gravel mining are character- t actually represented the stream's movement toward equal power expenditure as
hit ream seeks to es~ablisha ~e~,· ( explained below. An area undergoing scour had a higher channel bed elevation
~' e ordinary phySIcal rela~?~ . , ; and a steeper energy gradient than its adjacent areas. Formation of a narrower
lsport subiect to the ph~stC t and deeper channel during scour decreased the energ\' gradient due to reduced

,~ 'b· the t J:Sle insufficient to de~cr~ e., ! boundary resistance and lowered elevation. On the other hand, a place
t: me and spatial vartattO~s..ln, I, undergoing fill was lower in channel bed clevation and cnergy ~radienl.Widening

.:,; ,:,""':":' at this place sleepened its energy gradient due to increascd bvundary resistance.
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These adjustments in channel width reduced the spatial variation in energy
gradient or non-uniformity in water surface pro£ile. Because sediment discharge
is a direct function of stream power per unit length (Bagnold. 1966), stre~'m
channel adjustment in the direction of equal power expenditure also favours 3n
equilibrium, or uniformity, in sediment discharge. The developmlmt of small
widths;\t places with channel bed scour represents the most efficient way to reach
a straight water surface prolile or uniformity in power expenditure. In addition to
being narrow and deep, these channel areas also have a circular cross-sectional
shape which conserves power for being closer to the best hydraulic section.

As storm now enters a stream channel with gravel excavation, the initial water
surface pro[i\c can be q"';~.~ ::.·.• i-uniform and the seJimcnt discharge also varies
~reatly along the channel. These non-uniformities will graduallY be reduccd
through changes in width. channd bed elevation, and bed material composition.
each of which contributes toward uniformities in sediment discharge and power
\~xpenditure.The mi:.~nitude of each change must be such that the movement
toward uniform power eXl,enditure is expedited subject to the physical cons­
traints and physical conditions governing the now and sediment transport.

Fig. 32.t Spatial variation in width dcvcloped during ~trcmnchannel adjustment toward
straight watcr surface profile. San Dicgo Rivcr at Lakeside. Californhl
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The mathematical mOllel, FLUVIAL-II. was formulated and dc\eloped for
water and sediment routing while simulating strcam channel changcs following
the fundamentals ornuvial processes described prc\iollsly. The modcl.:pplies the
basic equations of flow continuity, sedimcnt continuity, flow momcntum, flow
resistance, and sedimcnt transport as detailcd in prcvious publications (Chang,
:Q80, 1984). It employs a space-time domain in which thc space domain is deli ned
by till: discrete cross-sections along the channel and the time domain is
represcnted by discrete time steps.

Tlic mathenialical model has four major componcnts: water routing: sedimcnt
routing; changes in channel width; and changes in channel bed prolile as detailed
in previous publications (Chang. 1980, 1984). In waler routing. the time and
spatial variations of the disch.1rge, stage. velacity, energy gradient and so 011 along
the reach are obtained by ~_n iterative procedure. At each time step, sediment
discharge at each cross-..sc:ctian is computed; changes in channel width and
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(Fig. 32.2). The gravel pit (Fig. 32.3) at its finished stage in 1977 had an average
depth of ablJt!1 14 m, a length of 52001, and a maximum width of 245 In. The
catchment of San Juan Creek has an area of J44 km 2• Its two tributaries, Bell
Canyon and Verdugo Canyon, cover 45 and 10 km 2 respectively.

Hydrographs during the major storms of 1978, originally presented by Vanoni
ct 01. (1982), arc sho,\'n in Fig. 32.4. The storm of 4 March '''as estimated to ha,':- ;.
return period in excess of 100 years. As a result of these major storms, significant
changes in channel configuration were observed. The channels of San Juan

Fig. 32.4
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Fig. 32.5 Mouth of Verdugo Canyon at gr;ncl pit. 17 January 1978. Note head ward
erosion l!.nd delta formation

Creek. Bell Canyon. and Vcrdugo Canyon upstream of the gravel pit went
through severe headward erosion and ddtas formed concurrently at the stream
mouth as the eroded materials were deposited in thc pit. Such a development at
the mouth of Verdugo Canyon is shown in Fig. 31.5. :\"i~~asured stream hed
proliles at dirfercnt timc intervals for San Juan Creek arc shown in Fig. 32.6Ibl.
The streambed t:\olution was characterized by headwalJ crosion. downstream
erosion. deltaic deposition. and gradual refill of tile pit. ~diment transport

through the gravel pit was reestablished aft.er the rclil!.
These vertical. or elevation, changes wr.re accompanied by even greater lateral

changes in channel width. During the inithl stage ofscyerc headward erosion. it

relatively narrow channel dcveloped upstream of the pit as shown in Figs 32.6(a)
and 32.7 by the survey of February 6. 1978. This narrow channel widened
immediately as it nowed into the gravel pit, resulting in significant stream

wisc

variation in channel width. During subscquent storms. this width variation was
gradually reduced. principally due to th~ progrcssive widcning development
upstream of the pit. This widcning. as illustrated in Fig. 32.7 for Section 12, was

accompanied by a gra-::ual rise in streambed elevation.
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The FLUVIAL-II model W'lS used to simulate stream channel changes near lhe
gravel pit. Cross-seclions were selected along the slream reach covering a total
dislance of 3.2 km. Stream channel changes outside this reach were not
considered. Sediment discharge was computed using Grafs formula (Graf. J971).
Sediment innow into the reach was hased upon the computed sediment discharge
at the upstream section using the same formula.

Simulated resulls shown in Firs 32.6{b). 32.6{c). and 32.7 arc used to describe
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the Ollvial processes near the gravel pit. The simulated spatial variations of
velocity, sediment discharge, and energy gradient shown in Fig. 32.6(c) are for the
peak discharge of 328 mJ/s on March 4,1978. At this point in time, the gravel pit
was still being rel1llcd. This process of rerill was related to the nonuniformity in
sedimcnt discharge which was high in the upstream rerillcd portion of the gravel
pit and practically zcro in the rcmaining pit. With continucd rerill. a more or less
uniform sediment discharge was gradllally cstablished along the channel.

Stream channel changes occurred not only due to sediment imbalance, but also
because of nonuniformity in power expenditure per unit channel length. During
most of the storm periods, the power expenditure was not uniform along the
channel and the water surface prolile was not a straight line. Since channel
roughness was assumed constant in this case study, adjustment in power
e.'Cpenditure was through changes in channel bed elevation and channel width.
During the initial headward erosion, a stetp energy gradient existed at Section 12
above the pit and a Oat energy gradient at Section 11 in the pit. The formation ofa
gully at Section 12 was the most efficient way to reduce the energy gradient or
power expenditure at this section. The opposite occurred at Section 11 where
deposition was accompanied by widcning. Thus, power expcnditure at Section II
was increased because of the greater wetted pcrimeter and higher bed elevation.
Therefore, the initial spatial variation in energy gradient, i.e. the non-uniformity in
water-surface prolile, betwel';; S·:·~~.lI1S II and 12, was reduced through such Ouvial
prl)cesses. As explained previousl)', such stream channel changes also favoured the
csla:1lishmcnt of equal sedimcnt dis<.harge along the channel. It is intercsting to
p.~int out that, d~,ring the initial :;tage. stream channel adjustment toward uniform

. pOVier expenditure and sedimellt discharge was actually accomplished by
ueveioping signilicant spatial variation in width. Rut ata later point in time,suchas
at the peak discharge, stream channel adjustment wa~ toward reducing thc spatial
variation in width because of channel widening upstream of the pit. This
dcvelopment may be explained by the computed spatial variations in sediment
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discharge and energy gradient shown in Fig. 32.6(c). W.it h rderence to Section 12, it
had a sediment discharge similar to those at the adjacent sections. but it had a lower
energy gradient due to the smaller width. In the proce~s 01 t.:~tablishing uniform
energy gradient, this section gradually widened so a~ to increase the energy
gradient and the spatial variation in width was thus rf'duced. The simulated final
cross-sectional shape compares favourably with measurement as shown in
Fig. 32.7.

The changes in width and channel-bed elevation at Section 12 are compared
based upon the measurements shown in Fig. 32.7. From the initial configuration
to the final configuration, the maximum change in channel bed elevation was
about9 m. The change in width from February 6to April 17,1978 alone was over
60 m. Because the width change wa~ much greater than the bed elevation change,

it becomes clear that width changes must he included in modelling such streams.

The nuvial processes associated with gravel mltlltlg were described and
mathematically modelled. The progressive stream channel changes induced by
gravel mining in San Juan Creek included head ward erosion. downstream
erosion. gravel pit deposition and gradual establishment of a continuous stream
bed profile. Throughout these processes,the scour and fill of the channel bed were
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Professor Emeritus of Hydraulics, California Institute of Technology. His
assistance is gratefully acknowledged.
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APPENDIX C

TECHNICAL PAPERS DESCRIBING ANALYTICAL
BACKGROUND OF THE FLUVIAL-12 MODEL
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'Ihe C01\p.1t:Br program FWVIAL-12 is formulated and developed for water ,

::and sedlment routing in natural aOO man-made chanools. 'Ihe )1:.'drauUcs of'

flow and sediment transport are simulated with the associated dver: channel

!,:changes for: a given flow period.,
River channels changes simulated by the model include channel bed scour

and fill (o~ aggradation and degradation), width variation, aOO changes in

~'bed topogr2llply induc:ed by tho curvature effect. These inter-related changes

are coupled in the model for each time stel? •Will'ia thIs modal is for eredi­

.'ble channelS, physical constraints, such as bank protection, gra~e-control
t structures and bedrock outcroppings, may also be specified. Applications of

this roodel include evaluations of general scour at bridge crossings, 'sedi­

ment delivery, channel responses to sand and gravel mining, channelization,

• etc. It has been applied to many dt!signs fot: bank protection and grade-

control .structures which must extended below the potential channel bed

'lscour. This model has alsd been tested and calibrated with field data from

l~ several rivers~.,

oevelopne'nt of the FUNIAL eat\flUl:.er mOdal dates back to 1973. S6veral

~ pubUcat1oll.9 describing the physical fouOOation, analytical background, and
.I'

applications axe included' in this manual. Publlcat:lons docunenting the

, .: successive stages of develorment of the model are listed in the followingl

1. Chang, H. H., "Flood Plain sedimentation and Erosion, Phase III," Dept.
of Sanitation and Flood Control, Public Works Agency, County of San
Diego, Januar~, 1974, 78 pp.

2. Chang, II. II., "Flood Plain sedimentation and Erosion, Phase VI," OE!pt•.
of Sanitation and Flood Control, Public Works Agency, County of San
Diego, July, 1975, 77 PP.

3. Chang, H. II., and nill, J. C., "CQnp.1ter Modeling of Erodible Flood
Olannels and Deltas," Journal of the Hydraulics Division, ASCg, Vol.
102, No. HY10, october, 1976, pp. 1461-75.

-t. Chang, II. H., and nlll, J. C. "Minimum stream Powec for Rivers and
Deltas," Journal of the Hydraulics Division, ASeE, Vol. 103, No. UY12,·" ,
December,1977, pp. 1375-89.
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CHANNEL WIDTH ADJUSTMENT
DURING SCOUR AND FILL

. By Howard n. Chang,' M. ASCI!

IHmOOUCTIOH

The purpose of this article Is ~o provide a physical explanation and an
example for stream channel width adjustment during streambed scour
and fill. Width adjustment as a part of stream channel changes Is an
intriguing problem for which an analytical basis has been pursued (3,4).
While fluvial processes are governed by the prindples of continuity, now
resistance, sediment transport and bank stability, such relations are In­
sufficient to explain the time and spatial variations of channel width In
an alluvial stream.

In a recent study of Andrews (1), the adjustment of stream channel ,­
width In the East Fork RIver appeared to be controlled by the processes
of Kour and lilt. Generally, width adjustment occurs concurrently with
changes In streambed profUe, roughness, slope, channel pattern, etc.
These changes are closely Interrelated; they are dellcately adjusted as
the stream seeks to establish or to maintain Its dynamic state of equilib­
rium. A condition for dynamic equilibrium has been hypothesized as
equal PQwer expenditure per unit channel length, 'YQS, along the chan­
nel (3,4), In which "'t - spedfie weight of water; Q - water discharge;
and 5 - energy gradi,ent. The contribution to power expenditure from
sediment movement Is usually negligible. On the basis of this hypoth­
esis, channel width adjustment is In the direction of unifonn power ex­
penditure subject to the constraints. Because of the dlHiculty In perceiv­
Ing the physical meaning of power expenditure, this concept for channel
width adjustment needs to be further elucidated. It Is supplemented herein
with a physical explanation, and il1ustrated by a field example.

1368

The state of dynamic equUlbrium Is the direction toward which each
stream channel evolves. Although equilibrium may never be attained In
nature, each stream Is constantly adjusting Itself In that direction. It has
been hypothesized that equal 'YQS along the channel 15 a condition for
dynamJc equilibrium (3,4). Under this condition, there Is no spatial power
conversion along the channel. It has also been verified that, under equal
..,QS, the total power expenditure in the entire channel reach becomes
a minimum (3). Based upon this hypothesis, channel width adjustment
Is such that 'YQS changes In the direction of unlfonnity. In a short chan­
nel reach of constant discharge, un\(onn "YQS becomes un\(onn energy

'Prof. of Civ. Engrg., San Diego State Unlv., San Diego, Calif. 92182.
Note.-Dl.scusslon o~n until March 1, 1986. To extend the closing date one

month, a wriUen request must be filed wlth the ASCE Manager of Joumals. The
manuscript for this paper was lubmJlled for review and possible publicalion on
September 6, 1984. This pa~r Is part of the fournal 01 Ilydra ulie e"gi""rl"g,
Vol. 111, No. 10, October, 1985. OASCE, ISSN 0733-9429/85/0010-1368/$01.00.
Pa~r No. 20048.
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gradient 5. If the energy gradient Is approximated by the water-surface
slope, then uniform energy gradient Is equivalent to the straight water­
surface prome along the channel. A stream channel undergoing changes
usually does not have a straight water-surface prome. On the basis of
this hypothesis, It may therefore be stated that channel width adjust­
ment, accompanied by other stream channel changes, Is such that It re­
duces the non-uniformity In longitudinal water-surface profile. The rate
of width adjustment Is limited by the rate of sediment movement and
subject to the rigid constraints, such as bank protections, abutments, etc.

ILLUSTRATIve EXAMPLI!

That a stream channel's adjustment In width during streambed scour
and fm Is toward uniform power expenditure, or straight water-surface
profile, Is Illustrated by a field example. Fig. 1 shows a short reach of
the San Diego River at. Lakeside, California, on February 25, 1981, dur­
Ing the Initial stage of a storm. The estimated discharge of 600 ds per­
sisted for several subsequent days. Prior to the storm, this sandy
streambed was graded, due to sand mining, to a wavy profile. As the
now first started, the water-surface profile was not straight because Its
gradient was steeper over higher streambed areas than over lower areas.
Gradually, these higher streambed areas were scoured while lower places
filled. Small widths formed with streambed scour, whereas large widths
developed with fill, as shown In Fig. 1. This pattern of significant spatial
variation In width actually represented the stream's adjustment toward
equal energy gradient, as explained In the following. The streambed area
u~dergolngsco,:,r had a steeper energy gradient (or water-surface slope)
than Its adjacent areas. Formation of a narrower and dl!l!per channel was
effective to reduce the energy gradient due to decreased boundary re­
sistance and lowered streambed elevation. In addlllon, the cross section

Fla. i.-Spltlll Vlrlltlon In Width Developed during Str.lm Chlnnel AdJultment
'oward Strllght Wlter-Surflce Profile, Sin Diego A1vlr It Laklllde, California
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developed a somewhat circular shape, which conserved power (or being
closer to the best hydraulic section. On the other hand, the streambed
area undergoing flU had a lower stream~delevation and a flatter energy
gradient. Channel widening at this area was effective to steepen its en·
ergy gradient due to the Increasing boundary, resistance and rising
streambed elevation. In summary, these adjustments In channel width
effectively reduced the spatial variation In power expenditure or non·
unllorrnlty in water-sudace profile. Because sediment discharge Is a di­
rect functlon of stream power "tQS (2), channel adjustment In the direc­
tion, of equal power expenditure also favors the equilibrium, or unifor-
mity, In sediment discharge. '

The slgnUicant spatial width variation shown In Fig. 1 was temporary,
The small width lasted while streambed scour continued, and the large
width persisted with sustained fill. At a later stage, when scour and fill
ceased, the energy gradient or water-surface slope associated with the
small width became flatter than that for the large width. The new profile
of energy gradient or water surface became a reversal o( the Initial pro­
file. Then the small width started to widen while the large width began

, to sUde back Into the channel, resulting In a more unl(orm width along
~he channel. '

SUMMARY AND CONCLUSIONS

The adjustment of stream channel width Is explained by the stream's
tendency to reach uniform power expenditure per unit channel length,
I.e., straight water-surface profile, along the channel. While straight wat,~r­
surface proCUe Is the direction toward which each stream channel f!volves,
channel width adjustment under this condition 15 not necessarily toward
streamwtse unUorrnlty. It Is shown that straight water-surface profile can
be appro'Lc;hed by significant streamwlse vari~tion In width during
streambed scour and fill. '
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MODELING OF RIVER CHANNEL CHANGES

By lIoward 11. Chang,I M. ASCE.
hnAACm 1\ compulu.b:sed nood· and .edlmenl.roullng model which slm­
ulales river chlnnel changes 11 described logelher w\lh I~ appUalion In Ihe
ase atudy of I disturbed river. Simulaled resul~ of Ihls study Ire supported
by field observations and measuremenls. nUs model Incorporales Ihe InlerTe­
laird changes In channel bed prome, wldlh. and laleral m1gulion In channel
bends. These changes renect. In part. I river'. IdJuSbnenla In power el<pend­
\lure. The InlerTelallon of changes In channel bed profile Ind widlh Is Ulus­
tralrd by I physical example and explained by Ihe river's lendency 10 eslabllsh
equal power el<pendltull! along Ihe channel. Such power luns(onnallon u­
lOdaled with river channel evolution lends 10 reslore Ihe dynamic equlUbrium
In srdlment transport. thai ls. equal sediment load along the channel. The case
atudy demonstrales that In the case of severely disturbed rivers, flood-level •
computation using a ft)(ed-~ model may be 'tulle lnaccurale Ind Improved
accuracy can be provlded by In erodible-bed mOdel.

IHTflODUCTlOH

. River channel changes generally include channel-bed aggradation and
degradation, width variation, and lateral migration In channel bends.
These changes may occur naturally or as a result of a change In the
environment. Man Is also regarded as a geomorphic agent with certain
activities such as sand and gravel mining, bridge construction, river con­
trol schemes, etc., having contributed to river channel changes. Lang­
bein and Leopold (12) maintained that the equUibrium channel repre­
sents a state of balance with a minimum rate of energy expenditure or
an equal rate of energy expenditure along the channel. Changes Induced
by nature or men's activities distort the channel equUlbrium and there-
fore result In river channel changes. .

The three types of river channel changes In channel-bed elevation,
channel width, and lateral mJgrntion are closely Interrelated to each other
and may occur concurrently. Changes in channel-bed elevation are often
Inseparable from width variation because a channel tends to become n"r­
rower during degradation, and It tends to widen during aggradation.
Earlier versions of the FLUVIAL model have considered channel-bed ag­
gradation and degradation (3,4,5) and width variation (4,5). The current
version FLUVlAL-ll which simulates all three types of changes has been
Connulated, developed and applied In a case study. lhis paper describes
this model and lis appUcation In the case study. Special attention Is given
to the nature of energy (or power) transConnation In alluvial rivers as­
sociated with river channel evolution.

ANAlYnCAl BACKOROUND

1hIs mathematical model has five major components: (1) Water rout­
Ing; (2) sediment routing; (3) changes In channel width; (4) changes In
channel-bed proCUe; and (5) lateral mJgration of the channel. This model

'Prof. of Clv. Engrg., San Diego Siale Unlv., San Diego, Calif.
Nole.-Oisct.I"slon o~n unUl July 1. 19M. To exlend the c105lng date one month,

a written request must be flied with Ihe ASCE Manager of Tecnnteal and Profes-
sional Publlcatlons. The manuscript for this paper was submitted for review and
possible publication on November 2, 1982. This paper Is part of the TournaI of
Hydraulic Ens'nurlnK, Vol. HO, No.2. February, 19M. CASCE, ISSN 0733-9429/
M/OOO~~IS7/$Ol.OO. Paper No•.18578.
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employs a space-time domain In which the space domain Is repre,ented
by the dIscrete cross sections along the river reach and the time domain
Is represented by dIscrete time steps. In water routing, the time and
spatial Yiulatlons ,of the discharge, stage, velocity, energy gradIent, etc.,
along the reach are obtaIned by an iterative procedure. At each time
step, sediment discharge at each cross section Is computed; changes In
channel width, channel-bed profile and lateral migration are obtaIned'­
and applied to each cross section. The bed-material composItion Is up­
dated at each time step. Water routing Is assumed to be uncoupled from
the sedIment processes. The live components are described.

Water RouHng.-Baslc equations Cor water routing Include the conti­
nuIty and momentum equation oC flow, these are

aQ aA
- + - - q - 0 (1)ax at

g~+.!.aQ+.!.!.(Qt) +gS-AQtq - o .•.••...••.....•..••..... (2)ax A at A ax A

In which Q - flow discharge; x - distance In the longitudinal or Clow
direction; A - cross-sectional area of flow; t - time; q - lateral Innow
rate per unit channel length; g .. gravitational acceleration; H IS stage
or water surface elevation; and 5 EO energy gradient. Eqs. 1 and 2 con­
stitute a system of partial differential equations; they may be written In
finite difference Corm In the space-time domaIn. With the prescribed Ini­
tial and boundary condItions, time and spatial variations of Q and H
along the reach may be obtained by an Iterative procedure. This tech­
nique for water rouling can be found elsewhere (6).

U the temporal terms In Eqs. 1 and 2 are Ignored, water routing may
be simplified by computing water-surface profiles at successIve time steps.
This option Is available In the model. Computation oC the water-surface
proCile at each time step Is based upon the standard-step method using
techniques sImilar to the HEC·2 computer model (9). for many cases,
spatial variation In discharge due to channel storage Is small and thIs
technique produces closely similar results as the previous one.

Sediment Routlng.-The sediment routing component has three ma­
Jor features: (1) Numerical solution oC the continuity equation for sedi­
ment In the longitudinal dlrecqon; (2) computation of bed-material load
using a formula suitable for the physical conditions; and (3) accounting
of bed-material composition.

The contirt'uity equation for sediment In the longitudinal direction Is

aA, aQ.
(1 - A) -t + - - q, • 0 ..••.......•.•...•.••...•..•.•.•••.•••. (3)a ax
In which X - porosity of bed material; A, IS cross-sectional area of chan­
nel bed withlri some arbitrary frame; Q... volumetric sediment rate; and
q. • laterallnClow rate of sediment per unit length. The change In cross­
sectional area AAc for each section at each lime step Is obtained through
numerical solution of Eq. 3. Techniques Cor numerical solution can be
found in the literalure (3,4). The area change AA, is applied to the bed
and banks following the techniques of corrections of channel-bed profile

158

7

.! "

:'



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I

and channel width described In the following sections.
Sediment rate 15 computed separately for cases of erosion and depo- .

sillon using difCerent size fractions of the bed material. For a particular
size, transport capacity Is obtained from a sediment equation. In the case
of deposlhon, sediment rate 15 controlled by the transport capacity but,
In the case of erosion, sediment rate is avaUability conttoUed. Simulation
of sediment transport and accounting of bed-material composition by
tracking river channel evolution are similar to those developed by Ben­
n~\t and Nordin (2). Materials eroded from the channel banks, excluding
that portion In the wash load size range, are Included In the accounting.
Bed annourlng develops If bed shear stress 15 too low to transport any
available size.

Otanges In Channel Wldth.-Slmulation 'of Width variation is based
upon the concept of minimum stream power. At a time step, width cor­
rections for aU cross sections are such that the total stream po....er (or
rate of energy expenditure) for the reach Is minimized; these corrections
are subject to the physical constraint of rigid banks and limited by the
amount of sediment removal or deposition along the banks within the.
time step. Total stream power of a channel reach Is

p ... i lQSdx ••••••••••••••••••••••••••••• ~ •••••••••••••••• ~ ••• (4" ,

In which P - total stream power of the reach; L ... length of the reach;
and., ... specific weight of water and sediment mixture. Written In finite
difCerence form, this equation becomes .

t

"-'1
P - ~ -,"(Q,S, + Q'+IS'+I)Ax" ••••.•.•••••••••.•.•.•••••••••••.• (5). '_I 2

In which N - total number of cross-sections for the reach; i ... cross
section Index counted from upstream to downstream; and Ax, - distance
between Sections i and i + 1. Previous studies (5,12,13) have established
that minimum stream power for an alluvial river Is equivalent to equal
power expenditure per unit channel length, that Is, constant lQS along
the reach. A river channel undergoing changes usuaUy has uneven spa­
tial distribution In power expenditure or lQS. Usually the spatial vari­
ation In Q Is small but that in 5 15 pronounced. Total stream power of
a reach decreases with the reduction In spatial variation In QS (or 5 II
Q 15 nearly uniform) along the reach. Adjustments In channel widths
are made In such a way that the spatial variation of QS Is minimized
subject to the constraints and limitations aforementioned. An adjust­
ment In width reflects the river's adjustment In flow resistance, that Is,
In power expenditure. A reduction In width at a cross section Is usually
associated with a decrease In energy gradient for the section whereas an
Increase In width Is accompanied by an Increase In energy gradient. Us­
Ing these guidelines, a technique {or width correction has been'devel­
oped as described In a previous publication (5).

Width changes In alluvial rivers are characterized by the formation of
. smaU widths at degrading reaches and widening at aggrading reaches
(4,5,11,13,15). This type of width formation represents the river's ad-
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Justment in resistance to seek equal power expenditure along Us course.
A degrading reach usually has a higher channel-bed elevation and en­
ergy gradient than Its adjacent reaches. Formation of a narrower and

.deeper channel at the degrading reach decreases Its energy gradient due
to reduced boundary resistance and lower bed elevation. On the other
hand, an aggrading reach is usually lower in channel·bed elevation and
energy gradient. WIdening at the aggrading reach Increases its energy
gradient due to Increased boundary resistance and higher bed elevation.
These adjustments In channel width reduce the spatial variation in en­
ergy gradient and total power expenditure of the channel. Since sedi­
ment rate Is directly proportional to -rQS (1), these adjustments also fa­
vor the establishment of channel's equilibrium in sediment load, that Is,
equ'al sediment rate along the reach.

Changes in Channel-Bed Prpfile.-After the banks are adjusted, t~e

remaining correction for L\A. obtained In sediment routing Is applied to
the bed. Erosion and deposition at a cross section have different ,pat-.
terns. Generally speaking, deposition tends to be more uniformly dis­
tributed In that It tends to build up the channel bed in horizontal layers.
This process of deposillon Is often accompanied by channel widening.
On the other hand, channel-bed erosion tends to be more confined with
greater erosion in the thalweg. ThJs process Is usually associated with
a reduction In width. These channel adjustments reduce the spallal vari­
ation in power expenditure as the river seeks to establish a new equi­
librium. In the model, deposition at an aggrading section starts at the
lowest point, and It builds up the channel bed In horizontal layers. For
a degrading section, the change In area Is distributed In proportion to
the·effective tractive force, T - Tcr , along the bed, where T is the local
tractive force and' Tcr Is the critical tractive force.

Lateral Migration.-In a river bend, erosion on the concave bank and
depoSition on the convex bank results In lateral migration of the chan­
nel. ThJs river channel change Is attributed to the transverse currents In
the river bend. In the present model, the mechanIsm for lateral migra­
tion Is provided by transverse currents, transverse sediment movement
and the continuity equation for sediment In the transverse direction.
Bottom filaments of stream current in a bend have a component In the
transverse direction toward the convex bank. The role of transverse ve­
locity consists In moving the bottom layers of the stream away from the
concave bank. Erosion of the concave bank occurs under the action of
the transverse velocity which, being directed down the slope and added
to the gravitational force, scours particles of the material on the concave
bank. As particles are scoured from the concave bank, tlley tend to be
deposited on the convex bank, resulting In a shift In channel course.
Rozovskii (14) studied the angle of deviation of bottom filaments from
the direction tangent to lite centerline of a bend. Kikkawa, et al. (to, p.
1332) developed an analytical relationship for the angle of deviation p
of mean particle path from the tangential dire.:Uon. In the relationship,
p Is expressed as a function of the flow direction of bottom filaments,
transverse bed slope, and Clow and sediment characteristics. With this
relationship, the transverse sediment rate Is related to the longitudinal
sediment rate as
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q:" tanpq•..........·.....•................•.........· (6)

In which q: ... transverse sediment rate per unit channel length; and q.
.. longitud1I1al sediment rate per unit width. Erosion of the concave bank
Is simulated by the removal of sediment and bank collapse due to the
combined eflects of velocity and gravitational force. Because bank sta­
bility depends on a large number of factors Including bank height, slope
angle, drainage state, cohesion, etc. (17), the rate of bank erosion given
by Eq. 6 Is multlplled by a coefficient of bank erosion which Is deter­
mined based upon river data. The change In channel-bed elevation at a
point along a section Is obtained ftom the continuity for sediment In the
transverse direction, or

az 1 a ,
(1 - A) - + - - (r'l,) .. 0 ••.•••.••.•.•.•.•••••.•••••••••••••••••• (7)at r ar
In which z .. channel-bed elevation at a point; and r - radial or trans­
verse coordinate. With a forward difference in r for the spatial derivative
as suggested by Chang and Hill (3), the change In channel-bed elevation
lu for a time step At due to transverse sediment movement 15 .

AI 2 r.+lq:.., - r.q:,
Az, - -- .....•.. . .,.....•............... (8)

1 - "r. + rHI r..1 - r.
In which k .. radial coordinate index counted-from the convex bank to­
ward the concave bank.

MODEL DESCRIPTION

The mathematical model FLUVIAL-l1 has been developed; Its Input
data, computing procedures and output parameters are described.

Input Data.-Input to the model Include the Initial cross sections,
channel roughness, Initial bed-material composition, inflow hydrograph
and physical constraints such as cheCk dams, rigid banks, bedrock out-
crops, etc. The input data follow the HEC-2 (9) fonnat. .

Computing Procedures.-Major steps of computation In the model in­
clude the following:

1. Enter Input data.
2. Compute water-surface elevations and sediment loads at all aoss

sections.
3. Set t .. t + At.
4. Detennlne changes In channel cross-sectional area using techniques

for sediment routing. .
. 5. Compute and apply changes In channel width.

6. Obtain new channel-bed profiles.
1. Compute and make changes in cross-sectional profile due to lateral

migration {or those sections In channel bends.
8. Update bed-material compositions.

After step 8, the computation returns to Step 2 {or another time step.
The iteration continues until the required time period Is covered.. ..
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Output DescripUon.-Output of the model Include Initial bed-material
compositions, time and spatial variations of the water-surface profile,
channel width, flow depth, flood discharge, velocity, energy gradient,
roughness coefficient, median sediment size, and bed-material load. In
addition, cross-sectional profiles are printed at different time Intervals.

CAS! HISTORY 01" RIVER CHANNEL CHANGES

The San Dleguito River at Rancho Santa Fe, California, went through
significant changes In a two-mile reach (see Fig. 1) during recent floods.
Measurements of river channel changes and flood hydrographs were made
by the County of San Diego (7,16), providing a valuable set of field data
lor river studies.

Physical Condillons.-The study reach is about four miles from the
ocean and about five miles below Lake Hodges Dam. TIle channel has
a wide and flat natural configuration; the natural slope and bed-material
size decrease significantly In the downstream direction. Bed material of
the study reach varies from coarse sand (dso '" 0.85 mm) at the upstream
end to fine sand (dso '" 0.24 mm) downstream.

The natural channel configuration was distorted prior to recent flood
events by man's activities including sand mining and construction of the
Via de Santa Fe Road and bridge as shown In Fig. 1. As a result of sand
mining, several large borrow pits with a depth as great as 25 ft were
created. The natural wide channel was encroached upon by the road
embankment on each side of the bridge (Section 51). While the river ,­
channel has an erodible bed and banks, the banks, however, are con­
strained by the hills at the south bank of Section 51 and along the north

Fla. 1.-Topographl•• and Croll Section Locallon.
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banks of Section 60-63 and by bank protections at the north banks of
Sections 51 and 58.

Two floods passed through the river, one In March, 1978 (peak flow
_ 4,400 cfs), and another In February, 1980 (peak flow - 22,000 cfs),

Fla. 2.-Flood Hydrograph.
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Fla. 3.-Slmulated and Meaaured Cro..-Sei:t1onal Ctianga.
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when Lake Hodges spilled. Hydrographs of these floods are shown in
Fig. 2. Prior to these events, Lake Hodges had not spilled for 26 yr.

River Otannel Changes.-Slgnificant changes In the river channel were
observed after the March, 1978, flood. Channel-bed scour occurred near
borrow pits and notably at the bridge crossing where measurements were
made as shown in Fig. 3 (or Section 51. Deposition was observed in the
borrow pilS'. With limited flood discharge and duration, these borrow
pits were only partially refilled.

Major changes in the river channel occurred during the greater Feb­
ruary, 1980, flood. These changes included channel-bed aggradation and
degradation, width variation, and lateral migration of the channel as
described below. These changes were recorded by photographs taken
during the flood, by a high water mark at Section 52, and by channel­
bed measurements at selected cross sections after the flood as shown In
Fig. 3. .

Major aggradation occurred In the borrow pits as they were largely
refilled after the flood. Major degradation occurred near the borrow pits
and at the bridge crossing during the flood. Fallure of several bridge
piers as shown in Fig. 4 was caused by channel-bed scour, high velocity,
and debris accumulation on the piers.

Channel-bed aggradation and' degradation were accompanIed by
changes in channei width. The Initial channel width was highly uneven
along the reach primarily due to width encroachment by road embank­
ments at the bridge crosslng. Sand mining also contributed to the initial
uneven width variation. As shown in Fig. 3, changes in channel width
thatbccurred during the flood consisted of widening at the bridge cross­
ing (Section 51) and other initially narrow sections (Sections 47, 49, 50,
57, 58, 59) and reductions in width at Initially wide sections, notably at

·F1G. ".-San Dlegulto River Near Via de Santa Fe Road on February 21, 1980
(Looking Toward South)
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FIG. 5.-Sand Bar Formation Near Section 53 (LookIng Toward South)

Sections 53 and 54. Widening was accomplished by erosion o( the chan­
nel banks subject to the physical constraints; reduction In width was due
to sediment deposition along the banks in the (orm o( sand bars. At
Section 53, where the width showed a substantial reduction, the sand
bar (ormed along the south bank at the end o( the flood (see Figs. 3 and
5) had a width o( about 400 H or one-hal( o( the initial channel width.
The Initial highly uneven spatial variation in channel width was grad-
ually reduced during the flood. ,- .

Lateral migration o( the river channel was pronounced along the chan­
nel bend (rom Section 44 to 46 where the concave bank was on erodible

FIG. 8.-channel Bank Scour Near Section. 45 and 48 (LookIng Toward North)
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farm land. The channel shilled laterally toward the concave bank (or as ,­
much as 200 ft, putting this part of the (arm land Into the river channel.
A picture of the new concave channel bank taken after the flood is shown
in Fig. 6.

SIMULATION AND ReSULTS

The -~athematical model FLUVIAL·l1 was tis~d to simulate river
channel changes in the San Dleguito River during the 1978 and 1980
floods. Gral's equation (8) for bed-material load was used In computing
the sediment movement. Channel roughness in terms of Manning's It

was selected to be 0.035 in consideration of the channel Irregularity and
minor vegetation growth; it was estimated to be 0.04 at the bridge cross­
ing. The combined duration of 140 hr for these two floods was computed
using 2,000 time steps.

Simulated results as presented in Figs. 1, 3, and 7-10 are described.
Changes In River Channel Conliguralion.-Rlver channel changes,

including those in channel-bed profile, channel width, and lateral mi­
gration, as simulated by the computer model, are described herein.
Changes in the longitudinal channel-bed prome (see Fig. 7) are char­
acterized by aggradation in the borrow pits, erosion at higher grounds,
and the gradual formation of a more or less smooth channel-bed profile
at the end of the flood. In that process, considerable variation in the .
longitudinal channel-bed elevation through the downstream portion of
the river reach is predicted at the peak flood as shown in Figs. 1 and 7.
The higher channel-bed elevations at Sections 45, 46, and 48 are asso-

.. ' :...

FIG. 7.-Slmulated and Me8lured Reault.
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dated with large channel widths while the lower elevations at Sectio'ns
47 and 50 are due to their small widths.

Changes In channel width which occur concurrently wHh variations
In channel-bed elevation and lateral mlgration are simulated. Width
changes are characterized by the gradual widening at those Initially nar­
row sections, notably at Sections 47, 49, SO, 51, 57, 58 and 59 and re­
ductions In width at Initially wide sections, notably at Sections 53 and
54. Initial and simulated final cross-sectional profiles of these sections
are shown In Fig. 3 together with some measured profiles. Simulated
channel width at the peak flood (shown In Fig. 1) Is highly uneven in
Its spallal variation along the river. This variation Is gradually reduced
during the flood as reflected by the simulated final cross-sectional pro­
files In Fig. 3. By comparing the Initial and final channel-bed profiles,
one finds that widening at a section Is through bank erosion !lnd that
the reduction In width Is usually through sand-bar formation along the
bank(s). Simulated time variation 01 the cross-sectional/rofile for Sec­
tion 53 shown In Fig. 8 shows the sand-bar formation an the associated
reducllon In channel width. A picture oE this sand bar taken at the end
of the flood Is shown In Fig. 5. .

That changes In channel width and channel-bed elevation are closely
related may be lIIuslTated by the simulated lime variation of the cross­
sectional profile at Section 51 (see Fig. 9). Initially Sectlon 51 Is on a sand
ridge with borrow pits existing on both sides. Gully erosion through
this sand. ridge during the first flood Is simulated, followed by gradual
'widenlng and lessening of the gully depth during the second flood. The
maximum scour depth Is predicted to occur In the Initial gully. The sim­
ulated results correlate well with measurements at this section shown
In Fig. 3, In which the uneven linal channel-bed profile as measured Is
related to the removal oE several riers during the flood.

Lateral migration of the channe at Sections 44, 45, and 46 In the river
bend as simulated Is Illustrated by the time variation of the cross-sec­
tional profile at Section 46 (see Fig. 10). Lateral migration Is through
gradual erosion of the concave bank and deposition on the convex bank.

6O......---,.-----:---..------y--------.------,

Aller 1stl100d
(T-5Q hrs.)-InillelSand pit

San Dlegullo Rlver
Sttetloo 53 - looking upstream

-,

~====='fl.-==---.~~i;;;---'- /. ~ peek llood

Sand pit (T - 66 hrs.)-----_ - _- _..__ .

I
I
I

10'-----1~600:!=----":":1800=----=2000=,----":22~OO=------=2~400

Slallon, feet

FlG. e.-Stmufated Cross-Sectional Changea at Section 53
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FIG. S.-Slmulated CroSl·Secllonal Changea at Via de Santa Fe Bridge

A picture of the eroded concave bank Is shown in Fig. 6.
River Channel Changes In Relation to Power Expendlture.-Changes

in river-channel conriguration are accompanied by changes In flow re­
sistance and hence the rate of energy (or power) expenditure. The 'YQ5
product represents the rate of energy expenditure per unit channel length.
Since the spatial variation of Q is small, the spatial variation of 'YQ5 may
be represented by the spatial variation of the energy gradient 5 shown
in Fig. 7•.
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flO. 10.-Slmulated Croll-Sectional Changes at Section 46 Showing Lateral MI­
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Simulated river channel changes are associated wllh the gradual re­
duction oj the spatial variation 01 energy gradient along the channel sub­
Ject to the physical constraint of rigid banks. That the adjustment in
river-channel configuration Is closely related to the change In power ex­
penditure can be Illustrated by the sequential changes of cross-sectional
profile at Section 51 as shown In Fig. 9. Because It Is an Initial sand ridge
(see Fig. 7), the energy gradient at this section Is Initially much greater
than those of lis adjacent sections. This pronounced spatial variation In
energy gradient Is reduced through guUy erosion at this section and
depositIon at the adjacent sections. The gully which Is small In width
and has a low channel-bed elevation provides the least pOSSible Oow
resistance and therefore lowest energy gradient at this section; It also
reduces the back-water eCCect on· the upstream section where the energy
gradient 15 therefore Increased. At subsequent time Intervals, the energy
gradient at Section 51 becomes less than Its adjacent sections. Cross­
sectional changes at this section then Include widening In channel width
and aggradation In the gully. 11,lese changes are accompanied by In­
creases in boundary resistance and energy gradient at this section, fa­
voring the establishment of equal energy gradient along the reach. TIlls
pBlIern of river channel changes, characterized by the formation of nar­
row ~hannel width during channel-bed degradation and widening dur­
Ing aggradation, Is evident in nature and has been reported In the lit­
erature (4,5,11,13,15).

Changes In Sediment and Hydraulic Parameters.-That flood- and
sediment-routing In erodible channels is closely related to river-channel
change~ may be Illustrated by the time and spatial variations of the ve.
locity and sediment load shown In Fig. 7 at the peaks of the first and
the second flood. The pronounced spatial variations In velocity and sed­
Iment load at the (lrst peak Oood are associated with the uneven river
channel configuration dolled with borrow plls within which velocities
and sediment loads are substantially lower. Changes in the river channel
are such that they provide the mechanism to establish the dynamic e'qul­
librium of sediment transport, that Is, equal sediment load along the

,river reach. As shown, the spatial variation of sediment load Is gradually.
reduced during the second Oood. The same general !Tend may also be
stated for the spatial variations In velocity and energy gradient. The sUghtly
lower velocity at the bridge crossing Is due to the additional flow resIs­
tance of bridge piers.

Variations of sediment size due to hydraulic sorting as simulated are
not pronounced for this river reach. Certain trends can still be recog­
nized, Including coarsening of the material during scour and reduction
In size during deposition. Channel widening through bank erosion brings
finer bank materials Into the channel and hence contributes to a reduc­
tion In sediment size.

Water-Surface Prollles.-The water-surface prolile at the peak flood
obtained using the FLUVIAL-II model Is comNred .with that obtained
using the fixed-bed model HEC-2 In Fig. 7. The HEC-2 profile which Is
based upon the Initial river-channel configuration Indicates critical flow
at SectIons 46, 51, and 60, and subcrltical flow at remaining sections,
while the FLUVlAL-ll model predIcts subailica1flow for the entire reach.
The HEC·2 water-surface profile Is highly uneven; the higher water-sur-
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face elevations Immediately upstream of the bridge crossing are pri­
marily due to the higher bed elevation of the sand ridge and channel
constriction at the bridge crossing. The FLUVIAL-ll water-!iurface pro­
file Is more uniform and Its elevation at Section 52 Is substantiated by
the meas~red high water mark.
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SUMMARY AND CONCLUSIONS

The mathematical model FLUVIAL-ll has been formulated and de­
veloped; It has been employed to simulate flood- and sediment-routing
and associated river channel changes In the San DleguUo River near the
Via de Santa Fe bridge. Simulated results using this model are supported
by field observations and measurements.

An alluvial river Is the author of Us own geometry: therefore U will
respond to any change Imposed upon by nature or by men through self
adjustments. River channel changes may lnclude channel-bed aggrada­
tion and degradation, width variation, and lateral migration In channel
bends. These changes are Interrelated as they may occur concurrently.
therefore, a mathematical model for erodible channels must Include' these

, variables.
River channel changes In the San Dieguito River are charactet1ze~by..

lhe trend toward a more uniform configuration from the Initially'dis­
torted configuration. In this process, the river channel tends to become
narrower dUring channel-bed degradation and It tends to widen during
aggradation. This pattern of adjustments reflects the river's tendency to
seek equal power expenditure along the channel. River channel changes
also provide a mechanism with which the river seeks to establish the
dynamic equilibrium In sediment transport, that Is equal sediment load
along the reach.

In severely disturbed rivers, flood-level computation using a fixed-bed
model can be quite Inaccurate. Improved accuracy for flood-level deter­
mination In such channels may be provided by an erodible-bed model.
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ApPENDIX It.-NOTATION .-

The following symbols are used in Ihis paper:

cross-sectional area of flow;
channel cross-sectional area withIn references frame;
average flow depth;
medIan size of sedIment;
gravitational acceleration;
stage or water-surCace elevation;
cross-section Index counted from upstream to downstream;
radial (transverse) coordinate index;
length of stream reach;
total number of cross-sections for stTeam reach;
Manning's roughness coeffldent;
total stream power of river reach;
flow discharge;
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Q, ... sediment discharge;
q ... discharge oE lateral inflow per unit channel length;

q. • lateral inflow oE sediment per unit channel length or longitu-
dinal sediment rate per unit width;

q: • transverse sediment rate per unit channel length;
r • radial or transverse coordinate;
5 • en'ergy ,gradient;
f ... time;
x ... distance along longitudinal (flow) direction;

11 ... angle oE deviation hom direction tangent to centerline oE c~nnel;

1 ... specific weight oE water and sediment mixture;
). ... porosity;
T • tractive Eorce; and

Tcr • critical tractive Eorce.
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Abstract: Sediment yield refers to the amount of sediment having pass-/"U.:Vj:/Jy",
ed a given river section for a specified duration. For the p.1rposes. of, ,.,
resources plan~ing and management, it is' often necessary to determine

, . ,
the amount of yield and the impacts on yield due to any project. / In ae::-
river channel W\th in-stream sand mining, the yield is signific::=antlr':'
fected by chann:'1 storage which occurs concurrently wi th river' channel
changes. While ~ediment will be s~ored in the borrow pit, it will also
be depleted fran 'channel boundary' dur ing headward and downstream ero- •
sion. The FWVIAL model was anployed to study~..s!J.annel changes~.of'· ,.!,)-'I
the San Luis Rey River~ induced by in-stream sand mining. Spatial and
tinY:! variations of sediment yield along the study reach during a 100-
year flood were obtained. The study illustrates how channel storage
(and depletion), a major factor affecting sediment yield, can be quan­
tified by an erodible boundary model but not an erodible bed model.

Introduction ,~j.J _I'
/ :j /-D /r!;-~

./ . /"

River sand is a major min~ral reso~rce in many communities in this
nation. As the principle material for, :concrete, the danand for sand is
very large in regions uooergoing rapid urbanization. In-stream sand
mining has impacts on" flood level, floodway bouooary, sediment yield,
erosion of adjacent properties, etc. Any in-depth analysis .soon reveals
that these impacts are closely related as they will occur concurrently
in a river channel disturbed by in-stream mining.

Sediment yield refers to the amount of sediment having passed a
given river section for a SPecified time ·period. For the p..trposes of
resources· planning and managanent, it is often necessary to determine
the crnount of yield as affected by sand mining. This yield may be
obtained by integrating the rate of sediment transport over the time
period if this rate can be obtained. Bed-material load in alluvial
':i\'ers is affected by channel storage associated ~··i t:'; rjver channel
':;hanges. SUch storage effec:l}i significant in the prescnc.! of in- ,
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Fig. 1. - SLmulated time and spatial variations in sediment yield near
sand mining area

SAN LUIS REY RIVER
TIME AND SPATIAL VARIATIONS IN SEDIMENT YIELD

DURING 100-YEAR FLOOD

\

Ii
stream sand mInIng. While sediment will be stored in the sand pit, it
will also be depleted during headward and downstream erosion. The stor­
age and depletion of sediment may be obtained by modeling river channel
changes which occur both in the bed and along chanr~l banks.
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The study reach of the San Luis Rey.river covers a total distance
of about 10 river miles; a portion of the reach near the mining area is
shown in Fig. 1. This reach is defined by cross sections obtained from
the 1986 flood insurancest\1ii0frir~e.for the Federal ~~rg~ncy Management
Agency (FEMA). ~'e Qxt:-eriet=ef- fM!i.ning operationfj.8'~ughly from river
mile 1.4 to 2.0' ig. 1)' -Thf bridge crossing is a~'Jriver mile 2.5.
The existing borr pit has an 'average width of abou~.1 400 feet and an
average depth of about 10 feet. pc,,,,~~.:J td~
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Hathanatical fob}el for Fluvial Stlxly

The latest version of FLUVIAL-12 (Chang 1984, 1985) for water and
sediment routing through natural channels contains the necessary fea­
tures' for river channel changes during a flood. Detailed information of
the technical background is given in previous publications. Briefly,
this model, for a given flood hydrograph, simulates time and spatial
variations in flood level, sediment transport and channel geometry. In
the prediction of river channel changes, scour and fill are tied in wi th
width variation and the effects of secondary currents under the changing
channel curvature. In-the-~t"~=:Scour and fill are CQnp.1ted on the
basis of longitudinal -·rmb~·iance in sediment discharge. At the same
time, the variation in channel width is simulated such that the flow
moves in the·di recti on of equal power expendi ture, i.e. equal energy
gradient, subject to the physical constraints. If the energy gradient
is approximated by the water-surface slope, then equal energy gradient
is equivalent· to the straight water-surface profile along the channel.
In response ·to any design or scheme of sand excavation, the river
channel evolves\tn-£ue~aythat uniformity in sediment discharge and
straight wate:e-surface profile 6J;e-appreaehed subject to the given

constrain~. \ I .-l' I ( ,it J \.. ~)I 'L~L <..--//.-~ .
. "7') ..e...J../tt~~- ...,-, r.. r::L .~. .I .. I .. t..-•.1.-Cr

SimIlated sediment Yields S. i~.LL It..) A k ~.\...o./:,_J•.•.T, ...';~ '[' -J

, . 6 ~ 7D '1-~.{,tC~ o··~9-'
The FLUVIAL simulation was made for the lOa-year flood established ~;1.r-,~

by the County of San Diego. The lOa-year flood has a peak discharge of ]/;:'1./
51,000 cubic feet per second and a duration of two days along this river 1... ,

reach. In the caTIp..1tation, Manning's coefficient of 0.035 was used for
the channel. This value reflects moderate growth of vegetation in the
channel. A higher n value of o. 04 was used at the bridge crossing ~o

account for the resistance due to bridge piers. sediment transport in
the riv~was caTIp..1ted using Yang's (1972) unit stream power equation.

Simulated results for sediment yield near the mining area are shown
in Fig. 1. Sediment yield as shown is the accumulated bulk volune of
bed material load having passed a given cross section at a given time
during a flood. Spatial variations of sediment yield as simulated are
for the peak flood and end of flood, respectively. The spatial varia­
tion of sediment yield is closely related to the potentialS for scour
and fill (aggradation and degradation) along the study reach.

A decreasing yield in the downstream direction indicates that sedi­
ment load is partially stored in the channel. Such sediment storage is
associated wi th fill or aggradation of the channel bed. On the other
hand, an increasing yield in the downstream direction means sediment
removal from the cham-el bed, i.e., scour or degradation of the bed. A
uniform sediment yield along the channel indicates sediment balance,
i.e., dynamic equilibri\.lll. It must be emphasized that scour and fill of

Chang and MacArthur



the channel bed are acccmpanied by significant changes in channel width
which may contribute more to sedLment storage and depletion.

As shown in Fig. 1, the spatial patterns of sediment yield are more
or less uniform upstream of river mile 2.3. This trend indicates that
this· portion of the study reach is in an approximate state of equili­
brium for which the amount of sediment inflow is in approximate balance
with the outflow. Under this situation, the net scour or fill in the
channel boundary should be small. I t is important to note that cross
sectional shape may still cha.nge even umer sediment balance except
deposition is more or less-ot1seE:by:erosion.

The decreasing trend of sediment yield in the reach from river mile
1.4 to 2.3 signifies net deposition in the channel and borrow pi t,
related to the refill of the pit. Downstre~ of the sand mining area,
the sedLment yield shows an increasing trend as the flow picks up addi-
tional material form the channel boundary. ~

Cross-sectional C!langes, Aro.l ~)J"lL'J, jZL·~2~ I

~
~ p.JL>. r/IJ-".f~~(J c.. J

• The crQs~eca.ena-i-prcrf1lEisSliown 1 Figs. 2 and 3. include~ ~d-'
of the existing (the initial), at the peak Ischarge and at the em of J./~
flood. These cross-sectional profiles depict the potential river chap- "~-I
nel changes under the existing river channel conditions. . -j~.lr ~~o~ A.. .{

I, I (1 ~'I'1':Jl­
Simulated changes at river mile 2.7 exemplify the inter-related .I-1'L /

changes in bed profile and channel width. At this section, maximum fill 0-. --.,
of the channel bed is about'7 ·feet but width change is as much as 70 ,•.:I,..;L-!r-­
:eet. Since ~e w~dth change is greater than the c?rrespo?ding ch~ge 'l •..~
In bed elevatIon, It also has greater effect on sedIment yIeld. SlIDU- A...L.
lated changes in the borrow pit are exemplified by the results at river .l,}4
mile 1.8 which indicate net deposition. These cross-sectional changes· I'

are results of sediment storage and depletion and. are therTfO~rl~SelY ,I:'(V':6t:?:'
related to the sediment yield. J ,,-1M-. ,'::t-, ~LJ..., ) .;" ..

.1;-.- ... V fro jl/
SlIunary ani Conclusions / ( , S

1\.1 We sediment yield study of the san/LUis Rey J'fver was made using
_ .,'. -.....;: the FUNIAL model which simulates the I hyd-Hnrllc; or--t!Ow,sediment1,1 ,,::-:;;r transport and river channel changes. The simulated spatial variations

~i ~ in sediment yield indicate that the upper portion of the study reach is
'\ in an approximate state of equilibriun for which the amount of sediment

~,{~G inflow is in awroximate balance wi th the outflow. The decreasing trend
I" " toward the mining area signifies net deposi tiro in the sand pit. 'Itle
,I',;. mild increasing trend downstream of the sand pit is due to sedLment
~ depletion from the channel boumary.
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Fig. 2. Cross-sectional changes during lOO-year flood at river mile 2.7
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Fig. 3. Cross-sectional changes during lOO-year flood at river mile 1.8
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APPENDIX B. INPUT/WTPUT INSTRUCTIONS FOR 'I11E EUJVIAL KDEL

I. INPUT DESCRIPTION

variable locations for each input record are shown by the field number.

Each record has an inplt fonnat of (A2, F6.0, 9F8.0). Field 0 occupying

columns 1 and 2 is reserved for the required record identification charac­

. terse Field 1 occupies columns 3 to 1:1; Fields 2 to 10 occupy 8 columns

each. The data records are tabulated and described in the following.

Description of Record Type

Title Records

General Use Record

General Use Records for Hydrographs

General Use Record

General Use Record for plotting Selected Cross Sections

General Use Record

General Use Records for Initial sediment compositions

General Use Records for Base-Level variation

Cross-sectional Record

Record for Specifying Jpecial Features of a Cross Section

Record for Ground Profile of a Cross Section

End of Job Record

The HE~2 fonnat for input data is used in all versions of the FLUVIAL

model. Data records for HE~2 pertaining to cross-sectional geanetry (Xl

and GR), job title (TI, T2, and T3), and end of job (EJ), are used in the

FLUVIAL model. If a HEC-2 data file is available, it is not necessary to

delete the unused records except that the infoonation they contain are not

used in the- cantutation. For the ~rpose of water- and sediment-routing,

additional data pertaining to sediment characteristics, flood hydrograph,

etc., are required and supplied by other data records. Sequential arrange­

ment of data records are shown in the following.

Records

Tl, "T2, T3

Gl

G2

G3

G4

G5

GS

GB

Xl

XF

GR

EJ

I
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Tl, T2, T3 Records

These three records are title records that are required for each job.

This record is required for each job, used to enter the general parame­
ters listed below.

Field Variable Value

Description

Record identification characters

Numbers and alphameric characters for title

Ending time of computation on the hydrograph, in
hours

Record identification characters

Maximum time increment l\t allowed, in seconds

Description

starting time of canputation on the hydrograph,
in hours

English units are used in input and output.
Metric units are used in input and output.

Bank erodibility factor for the study reach. This
value is used for each section unless otherwise
specified in E'ield 9 of the XF record.
Use 1 for highly erodible banks;
use 0.5 for moderately erodible banks;
and 0.2 for erosion-resistant banks.
Any value between 0 and 1 may be used.

Manning's "n" value for the study reach. This
value is used for a section unless otherwise spe­

26

Select Graf's sediment transport equation.
. Select Yang's unit stream power equation.

The sediment size is between 0.063 and 10 nIn.

select Engelund-Hansen sediment equation.
Select Parker gravel equation.
select Ackers-Whi te sediment equation.

T1

+

G1

+

+

3
4
5

1
2

+

o
1

+

IA

None

IA

TYME

ETlME

D'IMAX

ISED

IUC

BEE'

o

Field Var iable Value·

1-10

G1 Record

1

2

4

3

5

6

7

·0

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



These records are required for each job, used to define the flow hydro­
graph(s) in the channel reach. The first G2 record is used to define the
spatial variation in water discharge along the reach; the succeeding ones
are employed to define the time variation(s) of the discharge. ~tQ five
.hYdrogra~ with a max~um of 20 points for each, are currently dimension-
ed. This size may be expanded if required.

~ified in Field 4 of the XF record. If bed rough-\
ness is computed based upon alluvial bedfoDns-as I
specified in Field 5 of the G3 record, only an. !

approximate n value needs to be entered here..-.
.,./

Field Variable value

First G2
o IA G2

............

First time point on the hydrograph at which cam­
plete cross-sectional output is requested. It is
usually the peak time, but it may be left blank if
no output is requested.

Frequency of printing the summary output, in num­
ber of time steps

Record identification characters

Description

27

Number of last cross section using the first hy­
drograph. The number of section is counted from
downstream to upstream wi th the downstream sec­
tion being number one.

Number of points connected by straight segments
used to approximate the first hydrograph.

Number of last section using the second hydrogra­
ph if any. Otherwise leave it blank.

Number of points used to approximate the second
hydrograph

second time point on the hydrograph at which can­
p1ete cross-sectional output is requested. It is

. not the end of the hydrograph because canplete
cross-sectional output -is 00tunaLicilll l¥" printed at
the end of each simulation. This field may be
left blank if no output is requested.

+

+

+

+

+

+

+

PTlME2

KPF

IHPl

NPl

IHP2

NP2

-l PTlMEl

\ (l,S
\-\ '

8

9 .

10

G2 Record

2

4

1

3

I
I
I
I ~

-)

I LI'"
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G3 Record

.continue with additional discharge and time coordinates.

This record is used to define required and optional river channel
features for a job as listed below.

Field Variable Value Description

0 IA G3 Record identification characters

1 Sll + Slope of the downstream section. Required for a
job

1.. 2 BSP 0 One-on-one slope for rigid bank or bank protection,
+ Slope of bank protection in ESP horizontal units

on 1 vertical unit. In the case of vertical bapk,
use 0.05 for BSP. This value is used for all'cro-
ss sections unless otherwise specified in Field 8
of the XF record for a section.

"'1... 3 DSOP {fl/ Downstream slope is allowed to-vary during flow.•
1 Downstream slope is fixed at Sll given in Field 1.

4 TEMP 0 Water temperature is 15°C.
+ Water temperature in degrees celsius

28

Number of points used to approximate the third
hydrograph

Number of last section using the third hydrograph
if any. Otherwise leave it blank.

Discllarge coordinate of point 1 for each hydrogra­
fb, in ft3/sec or m3/sec

Time coordinate of point 1 for each hydrograph, in
hours

Discharge coordinate of point 2 for each hydrogra­
ph, in cfs or ans

Time coordinate of point 2 for each hydrograph, in
hours

+

+

IHP3

NP3

TMl1,TM21 +
TM23

Tl'O.2 , TM22 +
TM23

012, 022 +
032

5

6

succeeding G2 Record(s)
1 011, 021 +

031

4

2

3

I
I
I
I
I
I
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'1..
I

~,~rd
This is an optional reco~d used to specify ce~tain selections for the

Description
29

Manning's n defined in Field 7 of the Gl ~eco~d

or Field 4 of the XF ~eco~d a~e used.
B~ownlie's fonnula fo~ alluvial bed ~oughness is
used and Manning's n is simulated in the model.

Erodible bed layer is 100 ft (30.5 m) thick.
Thickness of erodible bed layer in ft or m. This
value is applied to the entire channel reach but
it may be redefined fo~ a section using Field 10
of the XF ~ecord.

Late~al mig~ation of channel is not considered.
Maximum rate of lateral mig~ation i~ feet (or me­
ter) per day at average discha~ge. Ente~ average
discharge in cfs (or ems) in Field 9 of G3.

Width of ~igid bank zone, in ft or m. It is used
to specify the width of bank p~otection of small
channel in a flood plain. Channel andflood·pla~n

areas outside this zone ~emain e~odible.

ICNN

o
+

1

TDZAMA

RWD +

I I :\ e/e­,... (

5

6

8

10

G4 Record

This is an optional record used to select certain cross sections for
outp..1t at each sUllll\a~y outp..1t. Up to 4 cross sections may be selected.
Each c~oss section is identified by i ts numbe~ which is counted form the
downstream section.

Field variable Value Description

0 IA G4 Record identification characters

1 IPLTl + Nunber of cross section

2 IPLT2 + Nunber of cross section

3 IPLT3 + Number of c~oss section

4 IPLT4 + Number of cross section

job.

Field Va~iable Value

I
I
I
I 't-;
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GB Records

continue with other OFF's and PC's.

These optional records are used to define the tUne variation of base­
level for rivers that discharge into a lake, reservoir or ocean. The GB
input data, if included, will supersede other methods for determining the
downstream water-surface elevation.

Two GS records are required for each job, used to specify initial bed­
material canposi tions in the channel at the downstream and upstream cross
sections. The first GS record is for the downstream section and the second
is for the upstream section. Fran upstream to downstream, exponential decay
in sediment size is assumed for the initial distribution. sediment composi-.
tion at each section is represented by five size fractions.

DescripHon

30

Record identification charact~rs

The first tUne step is 50 seconds.
Size of the first tUne step in seconds.

Unsteady water routing is not used; water-surface
profiles are computed using standard-step method.
Unsteady water-routing based upon the dynamic wave
is used to compute stages and water discharges at
all cross sections for each tUne step.

Description

Record identification characters

Geometric mean diameter of the smallest size fra­
ction in mn

Fraction of bed material in this size range

Record identification characters

Number of points used to define base-level changes .

G5

o
+

o

1

GS

+

+

+

IA

OT

I ROUT

OFF

IA

PC

KBL

o

2

1

GS Record

2

o

1

Field Variable Value

E'ield Var iable Value

First GB Record
o IA GB

1

/}.,

I
I
I
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XF Becord

Xl Becord

continue with additional elevation and time coordinates.

This is an optional record used to specify special features of a cross
section.

Descriptior.!,
31,

Record identification ~haracters

Base level of point 1, in ft or m

TLne coordinate of point 1, in hours

Base level of point 2, in ft or m

TLne coordinate of point 2, in hours

Original section number from the map

Record identification characters

Description

Total number of stations or points on the next GR
records for current cross section

Length of reach between current cross section and
next downstream section along the thalweg, in feet
or meters

cross-section stations are not modified by the
factor YFAC.

Xl

+

+

o

+

IA

SECNO

NP

ox

YFAC

Succeeding GB Record(s)
0 IA GB

1 BSLL(l) +

2 TMBL(l) +

3 BSLL(2) +

4 TMBL(2) +

2

+ Factor by which all cross-section stations are
multiplied to increase or decrease area. It also
multiplies YCl, YC2 and CPC in the XF record.

This record is required for each cross section (100 cross sections can
be used for the study reach); it is used to specify the cross-sectional geo­
metry and program options applicable to that cross-section. Cross sections
are arranged in sequential order starting from downstream.

o

Field Variable Value

1

7

8

Field Variable Value

I
I
I
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I
I
I
I
I
I
I
I
I
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o

1

2

3

4

5

6

8

9

10

IA XF

YC1 0
+

YC2 0
+

RAD 0
+

o

+

CPC 0

+

IRC 0
1

BSP 0

+

.----.~ 5

BEFX 0

>0.01

'IDZAM 0

+

Record identification characters

Regular erodible left bank
Station of rigid left bank in ft or m, to the left
of which channel is nonerodible.

Regular erodible right bank
Station of rigid right bank, to the right of which
channel is nonerodible

Straight channel with zero curvature
Radius of curvature at channel centerline in ft or
m. Center of radius is on same side of channel
where the station (Y-coordinate) starts.
Radius of curvature at channel centerline in ft or
m. Center of radius is on opposite side of zero
station.

Roughness of this section is the same as that
given in Field 7 of Gl record.
Manning's "n'" value for this section

Center of thalweg coincides wi th channel invert at
this section.
Station (Y-coordinate) of the thalweg in ft or m

Regular erodible cross section
Rigid or nonerodible cross section such as drop
structure or road crossing.~~ect~
are allowed-in--tJ.::le-study-reac~.C\111\\ \"t-0;~IJ\ )

Slope of bank protection is the same as that given
in Field 2 of G3 record.
Slope of bank protection at this section in asp
horizontal units on 1 vertical unit. Use 0.05 for
vertical bank •
Slope of rigid bank is defined by the GR coordina­
tes.

Bank erodibility factor is defined in Field 5 of
the G1 record
Bank erodibility factor at this section.

Erodible bed layer at this section is defined by
'IDZAMA in Field 6 of the G3 record.
Thickness of erodible bed layer in ft or m.

32
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GR Record

EJ Record

Description

Record identification characters

Description

Elevation of point 1, in ft or m. May be positive
or negative.

Elevation of point 2, in ft or m

station of point 1, in ft or m

station of point 2, in ft or m

Record identification characters

GR

+

+

+

+

EJ

IA

Zl

Yl

Z2

Y2

IA

o

2

Field Variable Value

1

4

3

Symbols used in the outpu~ are generally descriptive, some of them are

This record specifies the elevation and station of each point for a
digitized cross section; it is required for each Xl record.

This record is required following the last cross section for each job.
Each group of records beginning with the Tl record is considered as a job.

continue with additional GR records using up to 47 points to describe the
cross section. stations should be in increasing order.

o

Field Variable Value

II. OUTPUT DESCRIPTION

cutput of ,the model include ini tial bed-material canposi tions, time and

spatial variations of the, water-surface profile, channel width, flow depth,

water discharge, velocity, energy gradient, median sediment size, and bed­

material discharge. In addition, cross-sectional profiles are printed at

different time intervals.

I
I
I
I
I
I
I
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I
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I
I
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defined below:

34

III. IMPORl'ANT MESSAGES FOR INPUT PREPARATION

1. The canputing time of this program is sensitive to the reach length

between two adjacent cross sections, ox. Very snall reach lengths which may

result in excessive caTIp.1ting time should be avoided. In HEC-2, a down­

stream section and an upstream section are usually used at each bridge cro­

ssing, but these two sections should be combined into one, if possible, for

the FLUVIAL application.

Number of a cross-section

Time on the hydrograph

Size of the time step or 6t in sec

Water-surface elevation in ft or m

Surface width of channel flow in ft or m

Depth of flow measured fran channel invert to the water-

surface in ft or m
Discharge of flow in cfs or ems

Mean velocity of a cross-section in fps or mps

Energy gradient

Median size or dSO of sediment load in am

Bed-material discharge for all size fractions in cfs or ems

Froude number at a cross section

Manning's roughness coefficien~

Bulk volume of sediment having passed a cross section since

beginning of simulation, in cubic yards or cubic meters

water-surface elevation, in ft or m

vertical coordinate (elevation) of a point on channel boundary

of a cross-section, in ft or m
Horizontal coordinate (station) of a point on channel boundary

of a cross-section, in ft or m
Change in elevation during the current time step, in ft or m

Total or accumulated change in elevation, in ft or m

Y

DZ

'1l)Z

WSEL

Z

SEC NO

TIME

DT

W.S.ELEV

WID'IH

DEPTH

o
V

SLOPE

DSO

OS
FR

N

SED. YIELD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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2. The GR points used to define the ground profile should be selected

to provide an accurate definition of the initial profile. _As such, suffi­

cient points should be used for each cross section. Also, large spacing

between adjacent points should be avoided even if there is no difference in

initial elevation. Detailed results rely upon the adequate number of points

used.

3. The number of GR points used in defining the ground profile also

affects the computing tUne because these points are executed a great number

of tUnes for each job. points that are definitely outside the flow boUndary

level should be deleted during ini tial editing. However, because of the

possibility for bank erosion, there should be sufficient points to cover any

such potential changes.

-4. Ineffective flow "areas should be specified, either by excluding

than fran the GR points ~)J= by raising the GR elevations above the water

level.

5. Very fine sedUnents with'a grain size less than 0.0625 rom consti­

tute the wash load and should be excluded from the size-fraction data on GS

records.

6. The bank erodibili ty factor, .BEF, in Field 5 of Record GI, is a

control for the rate of channel widening. A small value slows down

widening. This value should be calibrated against field data whenover

possible.

7. The radius of curvature, RAD, in Field 3 of the XF record may be

specified only if the station of the concave bank is specified in Field I or

2 of the XF record. Under this situation; lateral migration is controlled

by RLMN in the G3 record. In using this option, the GR stations should be

approxUnately equally spaced in the erodible part of channel.

8. The radius of curvature r c (or RAD) along a reach between two adja­

cent cross sections is computed by interpolating those defined at the cross

35
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sections. Since r c has infinite value at a straight section, its adjacent

reaches also have infinite r c • For this reason, a curved reach must be

between cross sections with finite r c values.

9. The device codes for running this program are as follows: 1 for

READ, 3 for WRITE into an output file, and 5 for WRITE at the terminal.

PLACED AT INSIDE COVER
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APPENDIX D

BED SEDIMENT GRADATION CURVE

r
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APPENDIX E

SEDIMENT TRANSPORT MODEL INPUT /OUTPUT
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UPO~ T~E EXPRESS UNDERSTANDING THAT THE DEVELCPE~ ~AKES ~C ~A~RA~TiES, EXPRtSS OR IMPLIED, C;~>:CERNING

I THE ACCURACY, COMPLETENESS, RELIA8ILITY, USA8ILITY, OR SlJJT~BILITY FOR ANY PARTICULAR PURPOSE O~ TP.E
INFORMATION AND DATA CONTAINED IN THIS PROSRAM OR FURNISHED IN CONNECTION THEREWITH, AND THE DEVELOPER
SHALL 8E UNDER NO LIA8ILITY WHATSOEVER TO ANY PERSON 8Y REASON OF ANY USE ~ADE THEREOF.

I T1 SALT RIVER FLOOD INSURANCE STUDY, COUNTRY CLU8 TO GRANITE REEF
LV'lft Prl 'iftO(11f.(lfJr 1!Z1r#9ftJl?/

T2 INPUT FILE:88052P8W.FLI (INCLUDING THE PIT)

I
T3 8Y C~G DRAINAGE ENGINEERING,J08# 88052
Gl 0.00 336.00 3600.00 3.00 0.50 0.00 0.03 72.00 300.00 10.00
G2 21. 00 15.00 0.00 0.00 0.00 0.00 0.00 0.00 O.CO 0.00
G2 9350.00 0.00 88780.00 . 24.00137720.00 48.00225000.00 72.00 72250.00 95.ob

I G2 53740.00 120.00 55430.00 144.00 82420.00 168.00 895~0.OO 192.00 54730.00 215.00
G2 52590.00 240.00 49000.00 264.00 18300.00 288.ao 15100.00 312.00 14350.00 335.08
G3 O.CO 0.00 0.00 0.00 0.00 0.00 G.CO 0.00 0.00 " "n\.... '.. v

I
GS 15.00 0.00 0.00 0.00 0.00 0.00 0.00 O.CO O.CO 0.08

G8 1205.20 0.00 1210.39 2COO 1212.53 48.00 1215.77 72 .00 1209.60 95.00
G8 1208.50 120.00 1208.72 144.00 1210.11 158.00 1210.43 192.00 1203.58 216.00

I
G8 1208.50 240.00 1208.36 254.00 1206.15 283.00 1205.86 312.00 1205.77 335.CO
GS 1. 00 0.01 3.16 0.42 13.42 0.17 31. 18 0.24 64.06 0.17

GS 1. 00 0.01 3.15 0.42 13.42 0.19 31. 18 0.19 54. 05 C.15
Jl 0.00 2.00 0.00 0.00 0.00 0.00 0.00 O.CO 1217.31 0.00

I J2 -1. DC 0.00 -1. 00 C.CC C.CO 0.00 O.CO 0.00 0.00 15.00
J3 38.00 43. CO 1. 00 9.CO 25.00 42.00 55.CO 26.00 55.00 . ~. or
J3 53.00 54.00 0.00 O.CO 0.00 0.00 c.oa O.CO C.OO O.OC
NC 0.03 0.03 0.03 0.30 0.50 O.CO 0.00 0.00 0.00 n ~('l .

I
\.I ........

QT 1.00225000.00 0.00 0.00 0.00 O.CO 0.00 0.00 0.00 a.co
Xl 28.83 24.00 8310.00 10940.00 0.00 0.00 " nn 0.00 a.co UM>.I."' .... ."
GR 1220.00 8810.00 1208.00 8830.00 1204.00 8990.00 12CLOO 9Cl0.CO 1204.00 910C-.C:

I GR 1204.00 9200.00 1204.00 9300.00 1204.00 9400.00 1204.00 9500.CO 1204.00 9500.20
GR 12CCCC 9700.00 1204.00 9300.00 1204.00 9900.00 1204.00 10000.00 120LOO 1C100.88
GR 12040 00 10170.00 1200.00 10250.00 1198.60 10320.00 1200.00 10400.00 1204.00 ln~l;~ nn

oJ'1'''' ........ '''

I
GR 1203.00 105CO.00 1212.00 10550.00 1215. 00 10e90.00 1220.00 10940.00
Xl 29.02 24.00 8740.00 11000.00 1000.00 1020.00 1020.00 0.00 0.00 O.CO
GR 1225.00 8740.00 1220.00 8870.00 1216.00 8900.CO 1212.00 8920.00 1208.00 9150.00
GR 1288.00 9250.00 1208.00 9400.00 1208.00 9500.00 12C8.CO 9500.00 1208.00 9700.00

I GR me.oo 9800.CO 1203.00 9900.00 1204.00 9970.00 1200.00 10010.CO 11ge.80 1COBO.QC
GR 1200.00 10130.00 1204.00 10190.00 1204.00 10300.00 1204.00 10400.00 1204.00 10500.OC
GR 1204000 10500.00 1208.00 10610.00 1208.0a 10920.00 1220.00 11000.00

I X1 29.22 21.00 9150.00 11220.00 950.00 970.00 1020.00 0.00 0.00 0.00
SR 1224.00 9150.00 1220.00 9210.00 1208.00 9230.00 1208.00 9~00.00 1202.00 91;nn M

oJ .. lJ. J IJ

GR 1208.00 9600.00 1208.00 9700.00 1208.00 9BOO.00 120~.OO 9920.00 1201.00 10000.00

I
GR 12040 CO 10080.00 1208.00 10200.00 1212.00 10280.00 1212.00 10400.00 1212.00 10570.00
GR 1212.00 10700.00 1212.00 10800.CO 1212.00 10900.00 1212.00 11000.00 1216.00 11150.00
GR 1224. 00 11220.00
X1 29.47 19.00 9100.00 11730.00 1030.00 970.00 1300.00 0.00 n 1" 0.00oJ • ~ 'oJ

I GR 1230.00 9100.00 1208.00 9150.00 120~.00 9190.00 ~1203.00 9230.00 1164.00 92~3.00

GR 115~. 00 9300.00 1!5~ .00 9400.00 1154.00 9500.00 115~.00 9555.70 120LCO 9570.0C
GR 1208.00 geOO.00 1208.00 9900.00 1209.00 10020.00 1212.00 10OS0.00 1215.00 10100.00

I
GR 1215.00 105CO.00 1216.00 11000.00 1216.00 11650.00 122L CO 11730.00
X1 29.52 30.00 8800.00 11084.29 230.00 255.00 255.00 0.00 O.CO O.OC
GR 1228.00 8200.00 1204.00 8822.25 1203.80 8374.17 1203.00 9829.00 1164.00 88ge.~2

GR 116~. 00 g948.33 1154. CO 9022.50 1154.00 9095.56 1154.00 9170.83 1154.00 9244.99

I G~ 1164.00 9319.15 1164.00 9354.98 1212.00 9363.55 1212.00 9430.~0 1212.00 9541. 55
GR 1212.00 9633.07 1216.00 9689.98 1215.00 9754.15 1216.80 9938.31 1216.00 9912.~8

GR 1216.00 9986.64 1216.00 10060.81 1216.00 10134.97 1215.00 10209.14 1216.00 10283.30

I GR 1216.00 10357.47 1216.00 10431.63 1216.00 10728.29 1216.00 11017.54 1228.00 11084.29
Xl 29.57 30.00 8eOO.00 11349.52 230.00 255.00 255_GO C.OO 0.00 0.00
GR 1228.00 8300.00 1204.00 8824.83 1203.80 8992.78 1203.00 8899.33 1154. 00 oono Q~

'oJ.,; V.,J. l~-t

I
GR 1164.00 8955.55 1154.00 9048.33 1164.00 9131.11 1154.00 9213.88 1154.00 9296.56
GR 1154.00 9379.44 1164.00 9~19.42 1212.00 9429.10 1212.00 9503.50 1212.00 9627.77
GR 1212.00 9735.33 1215.00 9793.32 1215.00 9976.10 1215.C~ 9958.87 1215.0~ 100~1.55

GR 1216.00 10124.43 1216.00 10207.21 1216.00 10289.98 1216.00 10372.76 1215. CO 10455.54

I GR 1215.00 10538.31 1216.00 10621.09 1215.00 10952.20 1216.00 11275.02 1228.00 113~9.52

X1 29.52 30.00 seoa.oo 11614.76 230.00 255.00 255.C8 o 00 808 a O~



.,;;:\ , I iJ~. \,I"" ~;~i.lv I 10:';'. \,IV ~..., I ., • i ; , .. ·1. _ .. ~ .. ~ ~ .. . ' .. .. . .

I GR 1164.00 9~39.12 1164.00 9483.86 1212.00 949L 55 1212.00 9576.80 1212.00 9713.88
GR 1212.00 9832.69 1216.00 9896.66 1216.00 9988.05 12 16.00 10019.44 1216.00 10170.83
GR 1216.00 10262.21 1216.00 10353.60 1216.00 104U.99 1216.00 10536.38 1216.00 10521.77
GR 1216.00 10119.16 1216.00 10810.54 1216. 00 11116.10 1215. 00 11532.51 1228.00 11514.76

I Xl 29.68 30.00 8800.00 11880.00 230.00 255.00 255.00 0.00 O.CO 0.00
GR 1228.00 8900.00 1204.00 8830.00 1203.80 3900.00.-)-1203.00 8920.00 1154.00 8932.70
GR 1164.00 9000.00 1164.00 9100.00 116LOO 9200.00 116COO 9300.00 1164.00 9400.00

I GR 1164.00 9500.00 1164.00 9548.30 1212.00 9550. OO~1212. 00 9550.00 1212.00 9S00.00
GR 1212.00 9930.00 1216.00 10000.00 1216.00 10100.00 1215.00 10200.00 1215.00 10300.00
GR 1216.00 10400.00 1216.00 10500.00 1216.00 10500.00 1216.00 10700.00 1216.00 10800.CC

I
GR 1215.00 10900.00 1216.00 11000.00 1216.00 11400.CO . 1216.00 11190.00 1228.00 11880.00
Xl 29.70 28.00 8940.00 10346.65 102.50 79.00 101.00 0.00 0.00 o~ca

SR 1195.00 8940.00 1181.00 8964.15 1187.00 9100.00 1187.00 9202.51 1154.00 9249.55
GR 1164.00 9316.43 1164.00 9358.43 1178.90 9415.49 l' 83. aD 9455.02 1187.00 9489.78

I GR 1187.00 9524.45 1186.50 9554.08 1185.00 9513.51 1185.50 9663.14 1184.90 9712.67
GR 1184.40 9752.20 1183.90 9311.73 1183.30 9861. 26 1183.00 9890.99 1153.00 9910.79
GR 1183.00 9992.51 1183.90 10059.38 1184.50 10108.91 1185.20 10153.44 1185.90 10207.97

I
GR 1186.50 10257. 50 1131.00 10292.11 1211.00 10346.65
Xl 23.72 29.00 8940.00 10824.43 102.50 13.00 ;C7.aa n nn ~.~C C.CC"".V\,I

GR 1206.00 8940.00 1198.00 8973. 18 1193.00 9100.00 119g.00 9200. 00 1198.00 92£1.67
SR 1154. CC 9354.71 1154.00 9444.29 1164,00 9513.95 1189.90 9575.95 1194.00 9543.3~

I GR 1198.00 9576.52 1198.00 9722.97 1197.50 9775.05 1197.00 9842.40 1195.50 99~8.75

3R 1195.90 9975.11 1195.40 10041.47 1194.90 10107.82 11~4.3rJ 10iH.11 1194.00 10213.99
GR 1194.00 10240.53 1194.00 10350.01 119~.90 1009.59 1195.50 1C505.94 1196.20 10572.29

I GR 1195.90 10633.55 1197.50 10705.00 1198.00 10751.45 1222.00 lCS2LO
Xl 29.7! 30.00 89~0.OO 11302.22 102.50 19.00 107.00 0.00 0.00 0.20
GR 1217 .00 8940.00 1209.00 8981.59 1209.00 91GO.00 1209.CO 9~n~ M 1209.00 9300.00"..., J • 'J U

I
GR 1209.00 9380.84 1154.00 9459.85 1154. 00 9572.14 1154.08 9659.48 1200.90 973e.5~

GR 1205.00 982i .57 1209.00 9863.25 1209.00 9921.49 1209.50 9988.03 1209.00 10071.20
GR 1207.50 10154.38 1205.90 10237.55 1206.40 10320.73 1205.90 '0403.91 1205.30 lN87.09
GR 1205.00 10536.99 1205.00 10570.26 1205.00 10707.50 1205.90 10819.79 1205.50 10902.97

I GR 1201.20 10985.15 1207. 9C 11059.32 1203.50 11152.50 12C9.00 11210.72 1233.00 11302.22
Xl 2;.75 31. DO 8940.00 11780.CO 1~~ t;n 79.00 187.00 0.00 n on O.COI\,;"'~\,IIJ <,J.\J\,I

GR 1228.00 8940.00 1220.00 8990.00 1220.00 91CO.00 1220.CD 9200.00 1220.00 9300.Ga

I
GR 1220.00 9400.00 1220.00 9470.00 1204.20 9555.00 1204.20 9700.00 1204.20 9805.00
GR 1211.90 9900.00 12 15.00 10000.00 1220.00 10050.00 1220.00 10120.00 1219.60 10200.00
GR 1215.00 103CO.00 1218.50 1C~C~.OO 1217.90 10500.CO 1217.40 10600.CO 1216.90 10700.CO
GR 1215.30 10800.00 1215.00 10350.00 1215.00 10900.00 12;6. 00 11855.00 1215.90 11200.00

I GR 1217.50 11300.00 1218.20 11400.00 12i3.90 11580.00 12i9.50 11500.00 1220.00 1;578.00
GR 1244.00 11780.00
Xl 29.81 22. 00 9300.00 15859.01 230.00 215.00 293.00 0.00 0.00 o.oc

I GR 1228.30 9300.00 1222.25 9799.42 1214.25 989S.30 1212.25 10132.35 1204.34 10455.31
GR 1204.30 10758.25 1210.25 10831.55 1214.25 10898.13 1218.25 11197.79 1222.25 11630.61
GR 1222.30 11963.56 1222.25 12295.50 1222.25 12529.45 1222.25 12952.39 1222.25 13295.34

I
GR 1222.30 13528.28 1222.25 13951.23 1222.25 14294.11 1222.25 14521.12 1222.25 14950.05
GR 1222.30 15625.95 1234.25 15859.01
Xl 29.81 22.00 9300.00 14329.34 ?Qn nn 215.00 293.00 0.00 0.00 n ~,1

... l.'",.lJloI \J. v'",

GR 1227.50 9300.00 1221.50 9582.94 1213.50 9159.53 1211.50 9938.24 1204.55 ~C193.54

I GR 1204.50 10448.83 1209.50 10474.36 1213.50 10525.42 1217.50 10755.19 1221.50 1i087.CS
GR 1221.50 11342.37 1221.50 11597.57 1221.50 11852.96 1221.50 12108.26 1221.50 12363.55
GR 1221.50 12618.85 1221. sa 12874.15 1221.50 13129.45 1221. SO 13384.74 1221. 50 13640.04

I
GR 1221.50 14150.63 1233.50 1029.34
Xl 29.32 22.00 9300.00 12799.67 280.00 215.00 233.00 O.CO c.ca n ~'1

\J.'",\,I

GR 1226.80 9300.00 1220.75 9555.41 1212.75 9519.77 i 21 0.75 9744. i2 1204.78 9921. '17

GR 1204.80 10099.42 1208.75 10117.18 1212.15 10152.71 1215.75 10312.60 1220.75 1054:.54

I GR 1220.80 10721.19 1220.75 10893.83 1220.15 11076.48 1220.15 11254.13 1220.75 11431. 78
GR 1220.80 11509.43 1220.75 11727.08 1220.15 11964.72 1220.75 12142.37 1220.75 12320.02
GR 1220.80 12675.32 1232.75 12799.61

I Xl 29.93 13.00 9300.00 11911.43 230.00 215.00 293.00 O.OC C.OO 0.00
GR 1225.S0 9300.00 1220.75 9566.!7 1212.75 9619.11 1210.75 9744.12 1205.00 9921. 17
GR 1205.00 10099.42 1203.15 10111.18 1212.15 10152.11 1215.75 10312.50 1220.75 1050.54

I
GR 1220.80 10721.19 1220.15 10898.83 1220.15 11076.48 1220.75 11254.13 1220.75 11431.78
GR 1220.80 11509.43 1220.15 11787.08 1232.75 11911.0
Xl 20.19 19. 00 9300.00 12089.07 1125.00 1115.00 1125. CO 0.00 0.00 n I"!'"v .•' .... .- . .



C, 155
C. 155

0.158
n 1-Q
IJ. I ~\.

0.168
C.168

0.167
0.157
0.157
0.157

O. '67
Q. :E7
C.167
0.157
0.167

o. ~ 57
0.157
a. ;57

0.157

FRACTION

e081.0
8~23.90

9235.30

64.05
64.G6
64.05
64.05
54, OS
51.05

64.05
54. 05
54.05
64.05
64.06
54.05
64.05
54.C6
64.05
5L05
6~.06

SLOo
54.C5

1""
if. ... .:..',J'"

C.CC 0.00

1232.2C 1C225.8Q

0.00
1225. 1 0
1235.70
1242.90
1240.40
1229.10

1229.50 10526.7~

1251.20 11234.10
1260.00 11585.5:1
1252.30 11815.~2

1232.20 100ca.00
1235.80 10552.80
1225.10 11281.20
1254.40 11590.50
1252.00 11873.60
1254.50 12113.30

0.00 ~.so

mO.30 8705.80
1231.40 938L20
122~.40 9877.30

1239.30 5383.90
1237. 70 7520.10
1240.30 8499.00
1231.9C 95~4.00

1217.50 9954.00
1230.30 10371.5:
1257.50 11773.30

O.CO 0.00
1209.00 9"150.QC
1220.00 10300.00
1232.00 10800.00

a.2D7

0.227
0.226
0.225
0.225

0.238
0.235
0.232
0.228

0.224
0.224
0.224
0.223
0.222
0.222
0.221
0.220
0.217
0.212

FRACTION SIZE
M,~

9:52.3~

O.CO
9039.00
8401.90
8803.80

SIZE
I!~

31. 18
31. 18
31.18

31. 18
31.18
~ 1 • 0
"" ' • 1~

31. 19
31. 18
31. 18
3~. 18

31. 18

3i. 13
31. 18
31. 18
31. 18
31. 12
~ ~ 1 Q
...... ,10.

31. 19

O.CO 0.00

1255.20 11g3i.~a

1150. CC

1255.70 12101.50

1245.20
123~.3a

1228.50 9533.1C
1233.10 9957.40
1233.43 10311.30
1229.2011141.20
1254.30 11538.90

12~2.20

1240.40

2545.00 O.OC
1242.7C 9305.30
1235.70 9275.70
1222.40 9835.90
1228.40 lD19L40
1231.40 10585.60
1252.80 11055.2C
1250.00 1150.00
1255.50 11755.80

1234.00 me9.0?
1375.00 0.00
1215.00 9550.00
1220.00 10200.00
1228.00 10740.00
1930.00 O.CO
1238.20 5357.40
1238.30 7017 .50
1240.30 8448.40
1232.90 9470.50
1213.10 9759.70
1216.CO 10770.50
1259.20 11740.20

0.180
0.182
C.185
0.189

0.168
0.170
0.172
0.175
0.175
O. 175
O. 176
0.177
0.177
0.177
0.178
C.178
0.178
0.179

13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
13.42
!3.!2
13.42

1222.00 l1C75.~9

0.428

0.416
0.417
0.413

0.420
0.421
0.421
0.421
0.421
D.W
0.422
0.422
0.422
0.422
0.423
0.423
0.425
0.425

2.16

3.16

3.15
3.15
3. i 6
3.15
3.15

3.15
3.15
3.16
3.15

3.15

3.15
3.15
3.16
3.15
3.1 S
3. :6

3.15

INITIAL BED MATERIAL CO~POSIT!QN

1222.00 10358.33

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

9589.5~ 10857.50 2255.00 2~85.00

1245.30 7989.00 1242.40 8027.10
1235.70 9104.00 1237.60 9154.80
1220.20 9713.80 1220.10 9785.30
1228.00 10000.CO 1229.70 10035.20
1232.20 10437.40 1226.80 10547.40
1220.70 10857.50 1253.00 10911.90
1259.80 11595.10 1258.00 11611.90
1258.10 11720.10 1258.80 11752.70
1259.00 12~47. 10 1259.80 12118.10
9428.50 11538.90 1120.00 1650.00
1244.40 7~97.30 1244.80 7703.30
1229.20 8272.70 1229.50 8334.70
1237.20 8554.00 1236.70 8775.20
1241.50 9025.10 1242.30 9052.8~

1233.40 9442.10 1229.50 9469.80
1234.40 9740.40 1235.80 9312.40
123~.90 10099.00 1238.00 10207.40
1234.20 1079~.50 1233.10 10902.80
1230.00 11446.20 1230.50 11501.50
1257.20 11759.90 1258.50 11785.70
1254.40 12055.00 1265.70 12074.30
1272.70 12335. 10 1272.70 12~97.90

0.00 0.00 0.00 0.00

1222.00 11787.08 1222.00 11954.72
9300.00 10800.00 1285.00 1035.CO
1220.00 9420.00 1215.00 9540.00
1216.00 10000.00 1220.00 10050.00
1220.00 10550.00 1224.00 10540.00
9568.20 11136.30 1350.00 1390.00
1239.50 5795.20 1241.10 5855.40
1238.30 5442.00 1238.30 5633.60
1239.00 7912.90 1238.50 8404.20
12~0. 10 9221.88 1235.10 9405.90
1226.20 9665.10 1226.50 9727.50
1221.30 10ze6.20 1222.30 10~87.0C

1255.50 11229.90 1255.50 11511.50

0.00

1. 00
1. 00
1. 00
1. 00
1. 00
1. 00
1. CO
1. 00
1. 00
1. CO
1. CO
1. 00
1. 00
1.00
1. 00
1. 00
1. 00
1. 00
1. 00

SIZE FRACTION SIZE FRACTION SIZE FRACTICN

0.00

28.83
29.02
29.22
29.47
29.52
29.57
29.52
29.53
29.70
29.72
29.74
29.75
29.81
29.87
29.92
29.98
30.19
30.46
,n "~".. ;.

SECTION

TI

EJ

GR 1222.00 12721.19
GR 1222.00 11509.43
Xl 30.45 15.00
GR 1239.00 9300.00
GR 1209.00 9850.00
GR 1220.00 10400.00
Xl 30.82 35.00
GR 1238.90 5271.20
GR 1239.30 5408.90
GR 1237.70 7892.20
GR 1239.30 8870.10
GR 1235.50 9558.20
GR 1220.80 10000.00
GR 1251.60 11135.30
GR 1257.50 12053.00
Xl 31.30 43.00
GR 12~5.20 7959.20
GR 1236.70 8857.30
GR 1225.50 9689.60
GR 1224.80 9942.00
GR 1232.70 10315.20
GR 1221.50 10555.20
GR 1253.90 11423.00
GR 1257.30 11702.10
GR 1259.70 11935.50
Xl 31.52 58.00
GR 1247.00 7451.10
GR 123e.80 8179.10
GR 1240.00 8503.00
GR 1241.50 8924.50
GR 1244.50 9428.50
GR 1227.20 9685.40
GR 1233.10 le055.60
GR 1231.20 10705.70
GR 1224.~0 11413.70
GR 1255.80 11571.00
GR 1270.50 12030.30
GR 1271.50 12160.80

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



O.88~E+04

C.720:+04
Q.~BS::~O~

0.118:+03
0.35BE+04

O.362E-S3

0.214E-03
0.SSSE-03
0.lS3E-01
0.377E+03
0.525:+02
0.157E';'03
0.512E+~3

O.~02E.l.03

0.491:+03
O.1d5E+04
O.2CE:+C~

SED. YIELD
C. Y.

0.229E+C3
0.203:+03
0.316E+03
0.el0E-02
0.705E-03

O.223E-OS

O.52G:-G5

0.123E+0 1

O.5W:+C1
0.6S8E+01
0.192E+02

0.99S:+0D
0.312:+02

0.150E';'OO

O.551~4-G2

0.187:-03
n ~'I;.l.n.1
..... '.,l-J 1"_ W'

SED. YIE~~

C. v

0.117E-05
0.143:-05

0.215E+01
0.199E"'01
O. 725E+01 .
0.311E-01
0.425E-05
0.298E-05

SED. YIELD
(' v
...,. 1.

FR

0.52
0.50
~.55

3.53
C.59
0.98
0.37
0.90

a.51

C.45

0.02
0.01
0.01
0.01
0.02
C.04
0.50
0.30
0.40
C.51

0.61
0.03
0.02

0.52

0.22
Q.97

FR

0.~9

0.53
0.63
0.98

0.03
0.61
0.30
0.39

0.51

0.01
0.01
0.01
O. C1
0.01
C.01

0.t4
e.39
0.55

0.53
0.48
n ,~
I. • ~ ~

0.09
2.20

C.OO
0.00
0.30
0.04
0.12
0.39
0.30
0.35
0.95
1. 34

0.00
0.00

0.19
0.11
0.21
0.00
0.00
0.00

2.55

n n~
0.,;.-;."

0.3~

0.25
0.33
0.91
1.! 8

O.CO
0.30
o.~~

C.11

c.co

0.10
0.09
0.34
0.00
0.00
0.00
0.00
0.00
o.co

11.51
11.10
11.19
1C.~8

11. 10

11. 02
12.75
11.93
11.55
12.17
11 Q~
I ; ... J

12.19
12.18

12.27
12.2e
1ry ?",(..""V

12.79
12.53
12.51
'2.34
.ry ~n
I"' ...... ",

12.00
11.81
!j,71

~ 1.51
11. 21
11. 10

11 ",(". ;.

12.14
12.15
12.11
12.07
1ry MI.:. ..... .,

12.20
12.19

12.18
12.54
12.51
12.3~

12.30
12.27

0.00048
0.00085
0.00180
0.00142
0.00155
0.00284
0.00705
0.00080
0.00562

0.00000
O.OOCOO
0.00001
0.00190

0.00253
0.00000
0.00000
O.OOOCO
o.oocco
o Mnnn
\,0 • .., ........ 1,;101

6.79 0.00228 13.13
5.32 0.00215 14.15
8.07 8.C~225 H no

0.67
1. 59
3.87
4.98
5.83
5.11
6.14
1. 52
7.11
4.31
1.14

0.15
0.50
0.54
0.49
0.45
0.35
0.40

4.22 0.00193
4.99 C.00111

3.39 0.00148
4.10 0.00095
6.90 0.00265
0.51 O.COOOO
0.43 O.COOOO
0.39 0.00000
0.35 0.00000
0.32 0.00000
0.25 0.00000
0.30 0.00000
0.55 0.00001
7.01 0.00214
3.54 0.00050
4.57 a.on88
6.tO O.C0185
5.69 0.00137
5.82 0.00163
1.57 0.00254
8.51 0.00556
3.75 0.00057
7.61 0.03683

13258

13258
13258
13268
13268

13268
13268
1'ry~,
IW"""U

13268

13268
13268
13253
13258
13258
13268
13258
13258
13258

9350
9350
9350
9350
935~

9350
9350
9350
9350

13268
13258
13258

9350
9350
9358

9350
9350
9350
9350
9350
9350
9350

8.72 40966
10.90 40955
10. °1 40955

1. ~5
5.53
8.1 9
5.96

6.86
8.09
8.12

eS.54
45.25
5.95
5.91
5.70
5.53
1. 00
5.64

45.54
45.54
46.54
45.54
45.54
45.55

5.25

6.60
1.54
6.99

45.32
45.32
45.32
45.32
45.32
45.32
45.32
45.32
4. 71
5.57
5.56
5.40
5.81
5.47
6.01
4.49
~ ~ry"' .... (.

1531. 5
1816.3
1ce? '7

1535.4
587.9
993.1
913.8
608.0
678.4
148.8
819.2

1405.4
18~9. 1
2243.2
348.0
672.2
551.1
434.5
481. 8
511. 4
482.4
895.8
147.2
141.5

305.0
472.0
579.5
531.1

501.8
490.2
363.8

326.~

395.4
424.6

1523.0
516.7
399.2
892.8
5~5.9

609.2
672.5
736.0

1482.5
1845.3
2232.0

1201.21
1209.55
1211.58

1205.45
1205.89
1209.09
1210.54
1210.54
1210.54
1210.54
1210.54
1210.55
1210.54
1210.54
1210.05
1211.22

. 1211.29
1211.31
1212.02
1213.70
1216.49
1221.43
1228.31
1230.35

1210.81
1212.47
1215.01
1220.49
1225.72
1229.65

1205.20
1206.34
1207.99
1209.32
1209.32
1209.32
1209.32
1209.32
1209.32
1209.32
1209.32
12n.91
1209.97
1210.05
1210.1 9

28.83
29.02

29.51
29.52
29.58
29.10
29.12
29.14
29.75
29.81
29.87
29.92
29.98
30.19
30.46
30.82
31. 30
31. 52

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 OSlO
FT FT FT CFS FPS ~~ 1000 PP~

TI~E = 9.55 HRS DT = 3600 SEes TI~E STEP = 20

28.83
29.02
29.22
29.41
29.52

THE ENG::LUND-HANSEN SEDI~E~lT FOR~ULA IS USED

30.46
38.32
31.30
31. 52

T!~E = 1.18 HRS DT = i373 SEes TI~E STEP = 10

SECTION W.S.ELEV. WIDTH DEPTH q V SLOPE D50 qS/O
FT FT FT CF3 FPS ~~ 1000 PPM

28.83
29.02
29.22
29.41
29.52
29.51
29.52
29.68
29.10
29.12
29.74
29.75
29.81
29.87
29.92
29.98
38. ~g

SECTION W.S.ELEV. WIDTH DEPTH 0 V SLOPE D50 QS/O
FT FT FT CFS FPS M~ 1080 PPM

TI~E = O.CO HRS DT = 100 SEes TIME STEP =
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SECTION W.S.ELEV. WIDTH DEDTH Q V SLOPE D5~ OSlO
FT FT ~T CFS FPS ~~ 1000 PDM

.... ., I ~ ,...., ........ -:;.. ..... -..

SED. YIELD
C. Y.

0.342E+C5
0.337:+05

O.¢89EJ.OS

0.155E+05
0.984E+C5
0.805:·05
0.936E+05
o. 1Q~:'-Q5

C.259~+C2

0.353:+02
0.129:+22
0.859:·0:
0.524:+01
C.03:+0 1

0.2~1E+::

C.5~:E~01

O.444EJ.02
~ _·~32:+C5

0.193:+05
0.559:+05
C.52~E"Q5

0.565E<'5

0.7705·05

0.575E+05

O.353:+C'5

C.692E+C5

0.501E+05
0.510:+05
0.4425"05
0.19SE+03
O.717E+02
C.451E+02
0.3235+:12
O.225E+02
0.7S2EI.C1

0.375E+CO
0.271E+OO
O.20SE+QO
0.109E+OO
0.273E+OO
0.555E+01
0.10W·OS
0.303:+01
0.805:+04
0.128:+05.
0.112E'-C5
O.113E+C5
C."7CE+OS
O.14~:+05

C.171E+05
0.260E+05

SED. YiEL9
(' yv. ,.

FR

0.50
0.65
0.70
0.74
Q.71

0.54
0.59
0.69
0.22
0.17
0.15
0.13
C.12
0.05

0.57

0.08

0.55
C.70
0.70

0.08
0.07
0.05
0.05
0.22
0.51
0.59
C.55

0.64

0.56
0.57
0.95
0.52

c.se

0.57
C.51
0.70
0.13
0.09

FR

0.05
0.05
0.04
0.03
0.C4
0.09
0.64
0.44
C.55
0.52
0.59
0.57
0.59

1. 54
1. 32
1.18

n nn
IJ.\Jv

1.18

0.00
O.CO
O.CO
0.53

0.39
0.42
0.38
O. C1
0.00
O.CO

1. 01
1. OS
0.99

1 ,~

, .'->J

0.45

n "'..... ~I

1. 02

0.00
0.03
0.88

0.00
O.CC
0.00
C.OO
n nn
'"i. V'J

0.00

0.48
C.S1
C.40

1.03

O.OD

O. ?2
0.65
0.53
O. ?2
0.50
1. 09

0.00
0.52
0.25
0.58

G.CO

0.00

0.00
0.00

DSO QS/Q
..." 1COO PPM

12.22
12.12
3.89
4.84

13.16

12.28
1') ')!
1'-.""

10.19
9.79
9.88

11. 10

~2.24

12.1 S
1~.55

3. :3
'7. 30
f.71

10.89
14. 00
11.12
12.37

12.31
12.27
12.24
12.21

13.45
!7 .7~

1Q ".0
: oJ • ~ .'

10. ?7
9.62

11. 10

12.27
12.24
12.20
12.19
12. 15
6.21

20.24
7. 32
8.S9

13.49
11.75
10.65

SLOPEV
FPS

7.99 0.00143 13.75
7.95 0.00178 20.C2
9.10 0.00247 20.35
3.85 0.00022 12.38

10.32 0.00235 9.78
11.43 0.00255 15.25

3.31 O.OCOll
2.95 0.00C09
2.56 0.C0007
2.~3 0.C0005
1.950.00001
2.20 0.00002
6.90 0.00129

12.46 0.00182

7.68 0.C0164
7.53 0.00192
8.50 0.00257
3.38 0.00005
2.87 0.OC003
2.57 0.00002
2.32 0.00002
2.12 0.00001
1.55 0.00001
1. 75 0.OC001
3.71 0.00022

12.98 C.00115
8.S8 0.00171
9.91 O.oozes

11.08 0.DOi90
10.85 0.C0207
13.93 0.00~38

7.95 0.00125
9.32 0.00197
8.940.00239
8.25 0.00249

i. (J 1",. V \.I \"'V ,

1.52 0.00001
1.38 0.00001
1.25 C.OOOCl
0.97 0.00000
1.05 0.00001
1.70 0.00004

10.71 0.00180
6.15 0.00098
7.51 0.00155
9.22 0.00186
8.71 0.00170
8.37 0.00159
8.10 0.OC262
7.22 0.00155
8.28 ,0.C0214
7.70 0.08288

CFS

11.94 91407
13.54 9H01
14.70 91407
52.43 91407
52.54 91407
52.5! 91407
52.67 9107
52.71 91407
52.72 91407
38.20 9H07
22.83 91407
26.51 91407
13.03 91407
13.12 91407

D~PTH

FT

10.89 74062
12.51 74052
13.51 74052
51.27 74052
51.34 74062
51.38 74052
51.41 74052
51.43 74052
51.47 74052
51.12 14062
32.53 74052
21.03 74052
11. 78 74052
12.0174052
13.77 74052
14.09 74062
11.12 74062
15.53 H062
11.43 74052
12.68 74062
11.61 74052

48.::c 4\o:~·:t·

49.38 40956
49.39 40955
49.40 40955
49.41 40966
49.40 40956
43.65 40955
11.95 40956
10.34 40956
9.93 40956

11.22 40956
11.10 40956
10.81 40956
12.26 40955
9.50 40956

10.09 40955
9.43 40955

1705.4
2028.4
1857. 2
2532.9
2209.9
2457.1
2724.2
2981.3
14C5.1
1858.5
2282.2
569.1

1310.0
1078.1
~59.0

169Q.2
1981.0
1833.3
952.9
859.7
971.3

1072.8
1174.3
1406.1
1864.2
2284.7
419.5

1284.7
IC57.0
753. 1
850.4
796.9

1267.9
1195.7
1533.1
1928.5

842.2
940.2

1038.2
1136.2
lA05.1
1857.9
2271.2
435.7

1103.9
899.9
652.2
699.6
735.1

1152.0
1102.2
1135.6
1415.9

1210.50
1212.14
1214.02
1215.43
1215.54
1215.51
1216.67
1215.71
1215.75
1215.74
1216.38
1215.39
1217 .94
1218.33
1218.e4

1209.43
1211.29
1213.42
1215.27
1215.34
1215.38
1215.41
1215.43
1215.47
1215.45
1215.35
1215.35
1217.63
1217.88
1218.13
1218.81
1218.82
1224.72
1227.29
1232.95
1236.01

i ~ 13.25

1215.35
1215.43
1215.59
1216.28
1218.23
1221.12
1225.19
1230.39
1233.83

1213.38
1213.39
1213.40
1213.41
1213.41
1213.39
1213.39

28.83
29.02
29.22
29.47
29.52
29.57
29.62
29.63
29.70
29.72
29.74
29.75
29.81
29.87
29.92

31. 52

28.83
29.02
29.22
29A7
29.52
23.57
29.52
29.68
29.70
29.72
29.74
23.75
29.81
29.81
29.92
29.98
30.19
30.45
30.82
31. 20

TIME = 25.29 HRS DT = 2823 SEes TIME STEP = 40

SECTION W.S.ELEV. WIDTH
FT FT

~9.52

29.57
29.52
29.58
29.70
29.72
29.74
29.75
29.81
29.87
29.92
29.98
30.19
30.4 S
30.82
31.30
31. 52

Tr~E = 19.55 HRS OT = 3500 SECS TI~E STEP = 30

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



.." .. ; . .. - .. -

I 30.45 1225.57 1299.7 16.04 91407 9.05 0.00151 Q ,...,. 0.75 0.57 O.728E+05<,,, ~ ~

30.82 1228.40 1214.2 12.55 91407 9.88 0.00184 9.57 1. 03 0.63 0.952:+05

31. 30 1233.75 1554.8 13.57 91407 9.54 0.00229 10.23 1. 10 0.68 0.111E+05

I
31.52 1235.80 2020.4 12.40 91407 8.59 0.00237 11. 10 1. 02 0.57 0.115E+05

TIJI'E = 32.89 HRS DT = 1521 SECS TIME STEP = 50

I SECTION W.S.ELEV. WIDTH DEPTH 0 V SLOPE 050 qs/o FR SED. Y! ELO

FT FT FT CFS FPS JI':-l 1000 pp~ C. Y.

I
28.82 1211. 18 1715.0 12.51 105913 8.50 0.00144 14.77 0.25 0.55 0.720E"05

29.02 1212.83 2036.5 14.27 105913 8.25 0.00154 22.58 0.35 0.53 0.733E"05

29.22 1214.52 1877.5 15.78 105913 9.33 0.00221 22.59 0.32 0.67 0.543:+05

29.0 1216.94 2538.5 52.94 105913 L22 0.C0025 '2.~7 0.01 0.24 G.733E"03

I 29.52 1217.07 2213.4 53.05 105£13 3.72 0.00013 12.39 0.00 0.18 0.274E+03

23.57 1217.15 2Hl.0 53.15 105913 3.31 C.C0010 12.32 o.co 0.16 Q.175E+Q3

29.62 1217 .22 2728.7 53.22 10S913 2.98 0.00008 12.27 0.00 0.15 0.119E+03

I
29.63 1217.27 2985.7 53.27 105913 2.72 0.00007 12.28 0.00 0.13 0.853E"02

29.70 1217.32 1406.1 52.74 105913 2.25 0.00001 10.59 0.00 0.07 0.213E+22

29.72 1217.17 1854.2 20.45 105913 4.38 0.00018 ~. !3 0.03 0.21 0.05:+03

29.74 1216.51 2183.3 22.43 106913 9.87 0.00327 15.53 2.02 0.78 0.915E+~5

I 29.75 1216.51 924.3 19.55 106913 13.59 0.C0382 17 ,4O 1. SO 0.82 n 1 Cf"C.Lrl~

I."'\' 101 •• ""' .... •.. ·"'IJ

29.81 1218.97 1428.8 17.04 105913 9.74 0.00177 15.£0 0.71 0.52 0.154E+05

29.87 1219.01 1125.9 14.95 105913 11. 70 0.C0237 20.08 1.10 0.72 C.152E-·O:

29.92 1219.48 920.4 1!. 91 106913 12.25 0.00212 21.28 1 117 0.70 0.155E+05

I
' .oJ;

29.98 1220.27 952.5 16.11 105913 11.84 0.00'92 13.0e 1.C~ 0.53 0.150E"05

30.19 1224.02 2505.9 16.70 105913 8.17 0,00208 9.35 0.87 0.63 0.122E"05

30.46 1226.20 1326.5 16.31 105913 9.95 0.00172 3.10 1.05 0.62 0.127E+06

I 30.92 1229.30 1231.8 13.75 105913 10.39 0.00180 9.59 1.10 0.53 0.158E+06

31. 30 1234.50 1574 .4 H.39 105913 9.92 C.On15 10.51 1.11 0.67 0.177E+05

31. 52 1237.57 2352.5 13.17 105913 8.75 0.00242 11 1~ 1. 05 0.58 0.17SE+05
• I. ,1,,/

I TIME = 38.72 HRS DT = 3600 2ECS TI~E STEP = 60

SECTICN W.S.ELEV. \~I DTH DEPTH (1 V SLOPE 050 QS/O FR SED. YIELD
'!

I FT F: CT CFS FPS ;~~ 1000 pO'J s. Y.
"

II'I

28.S3 1211.70 1722.4 13.15 118737 8.81 0.00141 15.97 0.33 0.55 0.905E+05

I
29.02 1213.33 2042.3 14.80 118787 S,49 8.00157 2L 12 0.31 0.57 0.9'IE"05

29.22 1214.91 1893.2 16.55 1m8? 9.45 0.00203 24032 0.29 0.55 0.885E+05

29.47 1217. 31 2542.8 53.31 113787 4.58 0.08027 12.53 0.01 0.25 0.139:+04

29.52 1217.45 2216.0 53.44 118787 4.01 0.000 15 12.n 0.01 0. 19 0.540E+03

I
29.57 1217.55 2414.0 53.55 118787 3.57 0.00011 12.35 O.CO 0.17 0.349E+03

29.62 1217.63 2731.9 -, ~" 118787 3.21 0.00009 12.29 0.00 0.15 0.239E+23
:J".vJ

29.68 1217.69 2990.4 53.69 118787 2.93 0.COO08 12.32 C.GO 0.14 0.173E+03

I
29.70 1217.70 1405.1 30.45 118787 2.85 0.00003 2,81 0.00 0.09 0.652E .. n

29.72 1216.92 1847.1 8.70 118787 10.05 0.00241 3.72 2.73 0.70 0.386E+05

29.74 1215.92 2171.6 20.31 118787 11. 30 0.OOH2 18.10 1.84 0.91 0.165E"05

29.75 1217.01 1079.3 21. 50 118787 12.03 0.00215 15.53 1. 20 0.70 0.259E"05

I 29.81 1217.23 1282.0 14.89 119737 14.30 0.00490 22.81 2.39 0.99 0.230E+05

29.87 1219.32 1122.3 15.34 118787 12.16 0.00234 21.20 1. 01 0.73 0.232:+05

29.92 1219.80 935.8 16.01 118787 12.60 0.00207 20.75 0.99 0.70 0.233E+06

I
29.98 1221.80 2278.0 17. 55 118787 9.68 0.00281 18.53 0.95 0.73 0.213:+06

30.19 1224.84 2548.1 17.0 118787 7. 91 0.00156 8.18 0.67 0.57 0.173:"05

30.45 1225.53 1343.8 15.54 118787 10.52 0.00184 3.23 1.17 0.64 0.138E"06

30.82 1229.88 W3.5 14.69 118787 10.78 0.00180 9.97 1. 15 0.64 0.220E"05

I 31. 30 1235.03 1588.5 15.00 118787 10.19 0.00207 10.99 1. 09 0.66 O.23EE+OS

31.52 1238.11 2551. 3 13.71 118787 8.76 0.00235 11. 10 1. 03 0.67 0.23SE-!-C5

I TIME = 43.32 HRS DT = 3101 SECS TIME STEP = 70

SECTION W.S.ELEV. WIDTH DEPTH Q 'I SLOPE 050 qS/Q FR SED. YIELD

FT FT FT CFS FPS >,Ill 10CO PPM (' v

I
"'. ..

28.e3 1212.11 1735.4 1?50 123185 9.01 n (1nQO '~ O? 0.31 0.55 0.1 C5E+C5'.: .... '" . ~ ~ I ....



C. Y.

C.~95:+0~

C.32eE~CS

O.353E+85

oY~E~C5
o. 115:~C5
O.104E+OS
C.298E.+C4
0.128:+04

0.125:+05

0.145E-'OS
C.139E+05

0.355:+06
0.345E-'05
O.316E~C5

0.25gE+05
0.239E+C5
0.31:E+05
0.33!E+C5
0.322:+05

0.655:+03
0.505E+03
0.17::-'05
0.155E+G5
0.289:+05

0.238E+C~

0.159E+04
O.WE+04
0.483E.1.~4

0.109E+J5
0.20E+C5
0.382:"'-)5
O.485E+QS

0.211:+C1
0.882E+03
0.S92E+03
0.428E+03
0.332E+03
0.655E+03
0.920:+05
0.229E+05
O.325E~05

0.294P05
0.297E+05
0.293E+05
0.258:+D5
0.218:+06
O.241E+CS
0.272E~05

O.2e5E~05

0.281E+05

S:D. Y! ='_D
C. Y.

SED. YIELD

FR

0.21

FR

0.65

0.55

0.64

0.54
0.65
0.67

0.55
C.S5
0.52
0.27

0.18
0.17
0.15
0.59
0.80
0.10
0.76
0.78
0.75
0.72
0.74
0.54
0.65
0.65

0.28
0.23
0.20
0.1 g

0.29
0.65
0.52
0.69
C.65
OY

0.25
0.20
0.18
0.15
0.15
0.20
0.59
0.70
0.75
0.74
0.72
0.73
0.75
C.50

0.51
0.55
0.60

1 11
I, t I

n n?v . ..., ...

1. 32
1. 23
1. 08
1. 11
1. 06
1.00
0.90

1. 21
1. 23
1. 14
1. 08
1. 23

0.83
0.83
e.S7

0.53

0.S5
1 :1
1. 08
1. 08
1. 01

0.2:
0.27
0.25
0.02
0.01
0.01
0.01
O.Cl
1.42
1. 57
O.SO
1. 59
1. 47
1~ "
I."",

0.01
0.01
0.00
0.00
0.03
1. 23

0.30
0.25
0.23
0.03
0.01
0.01
0.01
0.14
1. 35

1"1 0')
t(..;,.; ....

12.55

12.20, ~~
'0/.0.; ...'

, c'••• 0

20.38
15.87
22.25
22.28
22.99
21.13
13.82
7.56
8.91

10.53
11.56
11.1 0

12.71
12.55
12.41
12.32
11.35
3.10
8.13

15.56
19.19
20.85
22.31
20.37
18.99

7. 67
3.59

10.35
11.31
11. !a

9.17 0.00139 17.88
8.77 0.00145 25.70
9.59 0.00188 25.28

9.70 0.00142 19.50
9.20 0.00138 28.42
9.92 0.00163 27.64
5.47 0.00033 13.10
4.93 0.COO~9 12.89
4.38 0.00015 12.~0

3.97 0.00012 S.2-7
5.27 0.00035 2.50

11.75 0.00 181 14.12
9.08 0.00115 10.31

10.30 0.00227 15.65
9.35 0.00208 21.06
11.2~ 0.OQ2a~ 22.35

CSO 0.00029
4.23 0.00015
3.76 0.00012
3.39 0.00010
3.09 0.00008
4.82 0.00013

10.27 0.00228
9.67 0.00249

11.83 0.00257
11.58 0.00250
12.41 0.00222
13.25 0.00223
10.03 0.00285
8.38 0.00183

10.92 0.00190
11.09 0.03183
10.39 C.0020:
8.77 0.00232

4.98 a.CC03C
4.42 0.00017
3.93 0.OC813
3.54 0.00011
3.35 0.00C1C

10.29 0.00150
11.74 c.onG?
10.15 0.00240
12.42 0.08264
12.47 0.00231
12.88 0.00243
13.31 0.on12
10.20 0.00277
3.87 0.00205

11.22 0.00193
11.39 0.00184
10.37 0.00195
8.71 0.00211

17.93 135419
14.10 136419
17. 79 135419
17.14 1364 19
15.95 135419
15.71 135419
15.02 135419
14.49 135419

14.01 135~19

15.57 135419
17.58 135419
53.85 135419
53.97 125419
5~.C9 135419
54.21 135~19

51.07 135419
9.55 135419

10. 75 135~19

18.59 135419
19.52 135419
19.10 135419

53.60 128186
53.72 128186
53.84 128185
53.95 128185
53.91 128185
19.40 128186
10.32 128185
19.33 128185
19.84 128186
18.73 128 186
17 .69 128~86

H.85 128185
17.69 128185
17.51 128186
15.75123186
15.41 128185
15.47 128185
U.11128185

15.09 161915
16.57 161915
18.72 161916
5L 71 151915
54.81 161916
54.91 161915
54.75 161916
33.13 151916
10.80 161916
12.0 151915
16.73 161915
22.07 161916

• ~- .. J. :,

954. 1
2253.0
2572.0
1354. 2
1253.7
1571.4
2738.4

1757. 7
2051.0
1915.1
2549.0
2219.8
208.3
2735.8
2997.4
1403.1
1721.8
2055.0
1332.3
1389.1
1155.5

2545.1
2218.0
2476.3
2734.5
2993.4
1405.9
1811. 3
2250.3
1425.5
1440.2
1105.9
9~3.8

2277.1
2558.4
1355.4
1251. 6
1599.0
2712.8

1850.9
2052.3
1931. 7
2558.7
2225.7
2485.0
2744.1
3005.7
1363.7
1860.5
2254.0
2686.5
17;2.2

1211.60
1217.75
1217.87
1217.95
1218.01
1217.85
1217.85
1218.35
1218.01
1218.88
1219.29
1219.55
1221.85
1225.02
1225.96
1230.30
1235.43
1238.51

1212.47
1214.07
1215.51
1217.85
1218.02
1218.14
1218.23
1218.28
1217.50
1217.30
1218.27
1217 .87
1213.65
1219.29
1219.80
1221.95
1225.13
1227.25
1230.55
1235.90
1238.89

1213.43
1215.03
1216.37
1218.73
1218.90
1219.05
1219.15
1219.05
1219.05
1220.30
1220.16
1220.74
1220.84

23.83

23.0
29.52
23.57
29.62
29.58
29.70
29.72
29.H
29.75
29.81
29.87
29.92
29.98

29.02
29.22
29.0
29.52
29.57
29.52
29.58
29.70
29.72
29. H
23.75
29.31
29.87
29.92
29.98

31. 52

30.19
10 g
<,J.J.'",""

30.82
31.30

30.19
30.45
30.32
31.30
31. 52

28.83
23.02
29.22
29.47
29.52
29.57
29.52
29.53
29.70
29.72
29. 7~
29.75
29.81

TIME = 47.36 HRS DT = 1336 SEeS TIME STEP = 3C

TIME = 54.55 HQS DT =35CD SEes TIME STEP = 90

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 QS/O
FT FT FT CFS FPS ~~ 1CCO PPM

SECTIC~ W.S.ELEV. WIDTH DEPTH 0 V SLOPE D50 QS/O
FT FT FT CFS FPS ~~ leoo pp~

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



29.98 1223.59 2379.2 13.95 161916 3.65 0.08195 11.82 1.01 0.64 n ,..,",n:.1.n~

I
"" .'1' .... , ... ' VIJ

30.19 1225.93 2617.3 17.4? 151916 9.32 0.00191 S.55 1. 05 0.54 0.351E+C5
30.45 1221.91 1318.2 11.13 151916 12.28 0.00210 9.94 1.19 0.70 0.391E+C5
30.82 1231. 59 1281.5 16.76 161915 12.20 0.00188 11. 55 1. 05 0.61 0.412E+05

I 31.30 1231.25 2011. 3 11.59 151916 10.21 0.00189 12.76 0.87 0.54 0.t 13E+C6
31. 52 1239.91 2806.6 15.51 161916 8.16 0.00111 11. 10 0.75 0.50 O.393E-i-as

I TI~E = 60.66 HRS DT =3500 SEeS TI~E STE,~ = 100

SEeTlCN W.S.ELEV. IiI DTH DEPTH Q V SLOPE 050 OSlO FR SED. YIELD

I
FT FT FT CFS FPS M~ 1c~a PPM c. Y.

28.83 1214.24 1921.5 16.04 183757 10.02 0.00141 20.93 0.30 0.57 o 1~C=~,'~• I ....... l..· ......

29.02 1215.81 2071.3 11.37 183151 9.55 0.00132 29.65 0.25 0.55 0.159E~C5

I
29.22 1217.08 1944. 9 19.58 183751 10.11 o nn1~n 28.50 0.22 0.59 0.142EtC5. \oil"" I"" .....

29.47 1219.43 2555.5 55.35 !83757 5.85 0.00035 13.35 0.03 0.29 O.742E~~'t

29.52 1219.61 2230.5 55.35 183751 ~ ?~ 0.00021 12.92 0.02 0.24 0.390:+01.... ,J~

29.51 1219.71 2~90.6 55.23 183757 4.15 0.00017 11.10 0.02 n ~1 O.3C2E+C410/.1;,.1

I 29.52 1219.84 2749.3 ~ 1 00 183757 4.59 0.00011 3.00 0.04 0.21 0.355:+04v I. '.J'..o

29.53 1219.49 3008.8 22.24 183157 1. 93 0.00117 LOO 0.75 0.50 0.337E+05
29.70 1219.49 1374.3 12.67 133151 11.75 0.00153 H.31 0.93 0.61 0.191E+05
29.72 1219.05 1934.4 10.16 183757 13.79 0.00392 1C; "? , 11 0.90 C.332E+C5'". J. '- .. "

I 29.14 1221.35 2214.6 15.75 183757 9.35 0.00140 19.55 0.50 0.55 0.OC:+85

29.75 1221.45 2583.5 22.38 183757 9.55 0.00195 15.13 0.95 0.64 0.571E+OS
29.81 1221.55 1782.1 20.14 183751 11.25 0.00188 18.13 1.01 0.65 0.534:+05_.

I
29.81 1223.35 4538.1 22.41 183757 8.13 0.00220 10.51 0.91 0.54 0.527:+05
29.92 1223.75 3284.1 17.66 le3751 9.15 0.00212 1Q. 23 1. 01 0.55 0.513E+05
29.99 1224. 08 2424.0 18.23 183757 10.24 0.00206 11. 23 1. 13 0.55 C.~S·1El.J5

I
30,19 1226.54 2552.1 17.51 183757 9.81 0.00201 9. 15 1.12 0.55 0.442:+06
30.~6 1228.41 1383.0 18.62 183757 12.97 C. 00214 11.25 1.23 0.71 0.487E+05
30.82 1232.21 1322.3 17.82 183757 12.19 0.00193 13. C3 1. 09 0.58 O.496E~06

?1 ,n 1238.05 2019.4 18.53 133751 10.41 0.00118 13.59 0.85 0.63 ~.~8CE+05",. v";

I 31.52 1240.62 2915.3 16.22 183757 8.97 0.00170 11.10 0.74 o .n 0.452E+C5.vo

TIME = 54.79 HRS Oi =3042 SEes Tl."1E STEP = 11 n'v

I SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 OSlO FR SED. YIELD
FT FT FT CFS FPS ~'1 10a: PPM C. Y.

I 28.83 1214.80 1970.0 15.70 198784 10.19 0.C0138 21.91 0.29 0.57 0.188E+05
29.02 1216.32 2078.1 11. 91 198784 9.15 0.00129 30.54 0.24 0.55 C.176E+Q5
29.22 1217.55 1949.6 20.05 198784 10.32 0.00142 29.09 0.21 a.se C.152E+05

I
29.47 1219.89 2511.1 55.74 198784 5.09 0.00036 13.52 0.04 0.30 0.n3E+04
29.52 1220.07 2233.8 55.54 198184 5.60 0.00023 12.40 0.03 0.25 0.553E+0~

29.57 1220.25 2494.5 54.78 198784 5.01 0.00018 2.09 0.03 0.22 0.4SSE+04

I
29.62 1220.22 2150.4 44.95 198184 5.64 0.00030 2.96 0,11 0.28 0.832E+04
29.68 1219.78 2997.1 20.94 198784 9.26 0.00175 5.21 1.01 0.61 O. !01E+C5
29.70 1219.19 1361. 6 13.55 198784 12.03 0.00147 12.05 0.94 0.61 O.215E+C5
29.12 1219.55 1804.1 11. 53 193784 13.39 0.00306 16.05 1.54 0.82 o.411E+05

I 29.74 1221.16 2264.7 15.18 198784 10.49 0.C0183 14.11 1. 00 0.64 0.552E+05
29.15 1221.31 "~01 It 21.63 198784 10.11 0.00252 19.51 1 I" 0.72 O.555E~05c.. ... "') • .,. 1 • ., ~

29.81 1222.92 5891.2 20.94 198784 8.94 o.oom 18.41 U1 0.81 0.5;8E+05

I
29.37 122e.05 4589.2 23.45 19S7N 1. 81 0.00175 9.35 0.53 0.58 O.SC~E+C6

29.92 1224.28 3308.7 18.15 198784 9.18 0.00195 9.27 0.99 0.53 0.59iE+05
29.98 1224.54 2445.3 18.68 198784 10.31 0.00195 10.94 1.12 0.55 C.572E+05
30.19 1226.88 2668.0 17.85 198784 10.20 0.00208 10.12 1. 18 0.56 O.521E+06

I 30.46 1228.82 1394.0 19.18 19978~ 13.42 0.00216 12.61 1. 26 C.72 O.512E+C5
30.82 1232.73 1356.7 18.53 198784 13.10 O.0019~ 14.31 1. 10 0.59 ~.572:+85

31.30 1238.55 2101.8 19.18 193184 10.50 0.0::173 14.08 n 01 0.53 0.538E+C5\/ .......

I 31.52 1241.01 2965.7 15.57 198784 9.11 0.00165 11. 10 0.14 0.59 0.503:+05

TIME 59.40 HRS DT = 2340 SEes TIME STEP = 120=

I SECTION W.S.ELEV'. I~IDTH DEPTH Q V SLOPE n~~ OSlO FR SED. YiE~D",vv

FT FT CT ~=S CDS 10110! 1nnn D~ilo1 " V
I <J .... _. '"



SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE 052 QS/O fR SED. YIELD
FT FT FT CFS FPS ~~ lOCO pp~ C. Y.

C.152E+03

O.726E+C5

Y

G.697E~G5

0.586E+05
0.669:+05
0.517E+05
0.575::+05
0.553E+05
a.EC7E+OS
0.563E+05

O.22EE~05

0.208:+0&
O.185E+':5

0.735::+05
0.715E"06
0.517E.l.06
0.598:"05

0.195E+05
0.175E"05
0.137E+05
0.885E+C4
0.883E"'04
O.295EJ.~5

0.191E+05
0.370E+05
0.507:+05
0.542E+06
0.H5E+Q5
0.707E+0:

0.115E+05
O. 133~.l.05
0.552E+05
0.233:+05
0.424:+05
C.5S9:+C5
O.594E+C5
0.791:+05
0.755E~'5

~. 140:+05
O.742E"OS

a.59

0.25

0.53
C.52
0.58

0.57
0.31

0.50
0.55

0.59

0.53
0.63
0.56
n c
..... v I

0.73
0.70

0.24
0.41
0.59
0.51
0.55
0.70
0.70
0.74

0.27
0.47

C.57
0.55
0.55
~. 31
0.26

0.68
C.67
0.53
0.67
C.73
0.70
0.52

DZ TDZ

" (l"lv..... I

1. 18

1. 08

O. ~ 2
0.64
0.32
1. 28

0.29
0.25
0.2:
0.05

1. 23
1.20
1.19
1. 27
1. 12
C.35
0.75

0.92
0.96
0.89
0.94

O. 2'~

O. ~2
0.05
0.05
0.05
0.53
0.77
0.97

1. 1C
1. 28
1. 29
1.17
1. 18
1. 20
1.18
1.28
1.12
C.85
0.75

z

1" 1 C
I..J. J ...

l1.H
8.59
9.30

o r~...........

2.85
~ . ~ 1
8.39

16. ' 7
12.{3
15.54

23.52
" 0'101 t.-.,;..J

29.87

1225.07 0.00 4.37 1C857.5
1251.20 0.00 0.00 11234.1

'2eZ.4C C.OO ~.OJ 8D27.1
1225.57 0.00 -0.03 3867.3
1233.63 0.00 -0.07 9275.7
1219.27 -0.02 -0.93 97i3.8
1221.56 -0.02 -O.8~ 9877.3
1229.25 -0.01 -0.44 10035.2
1232.50 0.00 -0.20 10375.2
123'.18 0.00 -0.22 105B5.6

y

0.00209 12.09
0.00212 12.43
0.00216 15.00
0.OOiS5 16.30
0.00159 14.70
0.00153 11. 10

0.00095
0.00157
O.DOlfS
0.00154
0.00171
0.00178
0.00234
0.00233
0.00221

5.93 0.00027

10.40 0.00133
10.09 Q.S0124
10.52 0.00130
5.48 0.00033
5.05 0.00225

8.35
9.51

12.95
11.26
10.76
10.16
8.08
S.BS
9.95

11.05
10.72
14.05
13.50
10.97
9.27

9.99 0.00125 31.~7

10.46 0.00134 29.52
6.34 0.00037 13.48
5.89 0.00024 11.11
5.44 0.C0021 3.35
7.51 0.00070 3.23
9.28 0.00158 9.51

12.29 0.00148 12.53
11.76 0.00185 1~.58

11.45 0.00218 12.74
10.85 0.00232 13.67
8.65 0.00304 11.53
8.84 0.00241 8.74
9.82 0.00221 10.51

10.90 0.00209 11.55
10.52 0.00209 11.55
13.87 C.00217 1~.22

13.43 0.00195 15.53
10.84 C.C01S9 14.52
9.20 0.00155 11.10

DI TOIZ

33.49 22~D81

H.70 224081

18.19 215551
19.83 215551
19.53 215551
19.80 215551
17.21 215551

18.51 215551
20.58 215551
55.02 215551
55.44 215551
51.17 215551
35.58 215551
22.91 215551
14.13 215551
13.54 215551
14.59 215551
21.72 21555 i
22.15 215551
22.75 215551
16.79 215551
18.51 215551

23.16 224081
17.04 224081
H.17224CBl
15.32 224081
22.~3 224081
22.83 224081
22.89 22408;
16.51 224081
18.24 224081
18.33 224C31
20.18 224081
20.00 224081
20.10 224081
17.45 224081

1245.30 0.00 0.00 7989.0
1240.30 0.00 C.OO 8705.8
1237.58 0.00 -0.02 9154.8
1224.94 -0.01 -0.56 95g9.6
1221.53 -0.02 -0.8i 9925.3
1227.~8 -0.01 -0.52 10000.0
1231.95 -0.01 -0.25 10225.8
1225.47 -0.01 -0.33 10547.4
1221.24 -0.01 -0.35 10565.2
1252.80 0.00 0.00 11055.2

17.82 224081
18.82 224081
20.84 224031
55.00 22~08;

54.83 224081

y

250J.8

2085.1

1385.2
1385.2
2124.5
3135.3

2050.5
2090.1
1957.5
2580.3
2239.6

1954.9
2577.5
2237.6
2499.6
2H9.1
2973.0
1403.9
1856.0
2242.1
2584.0
5310.1
4634.8
3331.6
2462.0
2599.7

2750.0
2962.8
1405.5
1278.4
2274.0
2699.5
5886.3
4653.4
3342.7
24 75. a
2599.6
1386.5
1395.8
2134, 5
3180.7

1241.61

1215.89
1213.08
1220.39
1220.58
1220.74
1220.50
1220.39
1220.40
1220.82
1221.17
1221.57
1223.28
122CQ4
1224.46
1224. 79
1227.30
1229.19
1233.18
1239.04

1215.73
1217.17
1218.34
:220.54
1220.82
1220.92
1220.52
1220.65
1220.66
1221.53
1222.02
1222.H
1223.78
1224.28
1224.55
1224.98
1227.50
1229.38
1233.37
1239.25
1241.85

Ol TDZ

30.19

29.70

23.02
29.22
29.47
29.52
29.57
29.62
29.63
29.70
29.72
29.74
29.75
29.81
29.37
29.92
29.92

I

28.83
29.02
29.22
29. e?
29.52
29.57
29.52
29.53

30.45
nS2
'1 ,~oJ I ....·..,;

29.72
29.74
29.75
29.£1
29.87
29.92
29.98
30.19
30.46
30.82
31.30
31.52

TI~E = 72. ~4 HRS OT = 1377 SECS TI~E STEP = 125

ID
20 SECTIC~ 31.30 TI~E = 72.14 HRS WS =1239.25 ~IDTH = 2134.5

1245.20 0.00 0.00 7959.2
1242.70 0.00 C.OO 8305.3
1235.61 C.CO -0.06 9104.0
1231.10 -0.01 -0.30 9384.2
1219.13 -0.02 -0.97 9785.3
1224.13 -0.01 -0.57 9942.0
1227.95 -0.01 -0.44 10184.4
1231.99 0.00 -0.21 10437.4
1229.21 -0.01 -0.29 10625.7
1257.30 0.00 -5.70 10911.9

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



Z DZ TDl y Z DZ TOZ Y 7 DZ TDl Y

1239.0C C.CO 0.00 9300.0 1217.S9 -0.02 -2.11 9418.7 1216.22 -0.02 0.22 9StO.O r )
I

i 215.07 -0.02 0.07 9560.0 1209.18 -0.02 0.18 9750.0 ! 2~' ~ .18 -0.02 0.18 9~~~ 1\'..· ... v.v

12 15.19 -0.02 0.19 10000.0 1219.95 -0.02 -0.04 10050.0 1220.01 -0.02 0.01 10200.0

)1220.04 -0.02 0.04 10300.0 1220.07 -0.02 0.07 10400.0 1220.15 -Q.C~ 0.15 10550.1
1220.S7 -0.01 -3.13 10541.8 1229.32 " "r 1.32 10739.2 ~232.00 o.oe 0.00 10200.0IJ.'·j\J

mS.ao o.co 0.00 9300.0 1221.73 0.01 -0.22 9555.7 1214.99 0.01 0.98 9519.2
r)

1214.00 O.al ~ nn 9744. 1 1209.17 0.01 2.17 9921.8 1209.17 0.01 2.17 10099.~ l--J4.\i'oJ

1212.03 o.01 2.C3 10117. 2 1215.48 0.01 1.48 10152.9 1218.93 0.01 C.93 10313. a
.t J

1222.01 O. 01 0.01 10543.5 1222.01 0.01 1\ n1 10?21.2 1222.02 0.01 0.02 1089S.2v ..... I );1222.02 0.01 0.02 11075.5 1221.99 C.Ol -0.01 11254.1 ~222.CC 1\ nl O.O~ 11 ~3;. 3'oil • ..."

1222.00 0.01 0.00 11609.4 1222.00 0.01 0.00 11787. 1 1222.19 0.01 0.19 11955.3 I

1234.00 O.CO 0.00 12089.1
/)

1D
15 SECTION 29.98 T!~~E = 72.14 H~S WS =1224.99 WID7H = 2475.0

10
19 SECTION 30.82 TIME = 72.14 HRS WS =1233.37

y

Y

DI TOZ

DZ Tez

z

I

WIDTH ~ 33~2.7

WrCT!1 = 1385.5

WIDTH = 1395.8

DZ TOI Y

Z Dl TDl Y

12
'
4.79 0.00 -1.97 10314.1

1210.23 0.00 -2.52 9515.1
12~~.:O 0.08 3. ~~ 100g0.t

1259.00 0.00 O.CO 12047.1

1219.89 0.00 -0.86 10898.8
12i9.87 C.GO -0.83 11~31.e

1232.75 0.00 0.00 1181U

1241.10 0.00 0.00 5~55.4

1239.30 0.00 0.00 6408.9
1238.30 0.00 C.OO 7017.5
1239.00 0.00 0.00 7912.9
~240.30 C.CO c.ca 2499.0
1235.10 O.CO O.CO 9406.9
1235.50 C.OO 0.00 9559.2
1218.52 -0.02 0.42 9769.5
1221.22 -G.C3 -D.CS 1C3~5.2

1229.47 -0.01 -0.83 10872.2
1255.50 C.OO O.CO 11511.5
1257.60 0.00 0.00 12053.0

:2~D.03 O.CO -2.72 9618.1
1205.74 0.00 1.74 10099.4

y

y

y

y

O.CO 11229.9

DZ TOZ

OZ TDI

Dl TOZ

OZ TOZ

G.OO

z

Z

I

I

1219.04 0.00 -1.71 9554.7
1205.74 O.CO 1.74 9921.8
1211.57 O.CO -1.18 10152.9
1219.85 0.00 -0.94 10721.2
1219.83 0.00 -0.87 11254.1
1219.90 0.00 -0.85 11788.4

1257.60 0.00 0.00 11773.3

1239.50 0.00 O.CO 5795.2
1239.30 0.00 O.CO 5383.9
1238.30 0.00 o.ca 6533.5
1237.70 0.00 0.00 7692.2
1240.30 0.00 0.00 8448.4
1240.10 0.00 0.00 9221.8
1231.93 C.OO 0.03 9514.0
1224.49 -0.01 -2.01 9727.5
1220.99 -0.02 0.18 10800.0
1213.31 -0.05 -2.59 10771.7

y

Y

y

y

OZ TOZ

OZ TOZ

OZ TOZ

DZ TDZ

Z

Z

z

Z

l.o" _ • '1''' ~ • ~ oJ ........... , ; ,_v _-t . ... "" ~ ~ - .~

1253.30 0.00 0.00 11815.4 1259.70 O.CO 0.00 11926.5
1259.80 0.00 O.CO 12118.1

ID
18 SECTION 30.46 TI~E = 72.14 HRS WS =1229.38

ID
15 SECTIC~ 29.92 TIME = 72.14 HRS WS =1224.55

IO
17 SECTIC~ 30. 19 TI~E = 72. 1~ H~S ~s =1227.50

1226.80 0.00 0.00 9300.0 1219.33 0.00 -1.42 9554.2
1209.72 O.O~ -2.03 97!~.2 1209. 15 ~ nl\ ;.?2 9921 0

1225.80 0.00 O.CO 9300.0
1209.71 0.00 -1.04 9744.1
1207.75 0.00 -1.00 10117.2
1219.89 0.00 -0.86 105~3.5

1219.85 O.CO -0.S9 11076.5
1219.89 0.00 -0.91 11609.4

1238.90 0.00 O.CO 5271.2
1238.20 0.00 0.00 6357.4
1238.30 0.00 O.CO 6442.0
1237.70 0.00 0.00 7520.1
1238.50 0.00 0.00 8404.2
1239.30 0.00 0.00 8810.1
1232.90 0.00 0.00 9470.5
1224.23 -0.01 -1.97 9653.8
1218.:9 -0.02 0.59· 9954.0
1222.15 -0.03 -0.16 10487.0
1251.50 0.00 0.00 11136.3
1259.20 0.00 0.00 11740.2

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



yDl TOIZ

WIDT;~ = 22H.0

wrD:~ = 2599.5

1218.55 -0.05 9.55 9:02.2
1207.22 0.00 -1.77 9380.8
1207.20 O.GO 43.21 9553.5
1206.71 0.00 -2.29 9363.3
1209.86 -0.20 1.85 10071.2
1212.89 -0.13 6.49 10320.7
1215.72 -0.03 10.73 10537.0
1216.80 -0.05 10.90 10819.8
'~18.27 -C.C3 10.37 11067.e

i-iI DTH = 5285. 3

WIDTH = 4553.4

'220.51 C.OO -0.18 11~31.3

1220.51 0.00 -0.24 11964.7
1220.57 0.00 -0.23 12576.9

yDZ TOZZ

1220.55 -0.02 11.56 8980.1
1205.70 0.00 -2.30 9300.0
1207.20 O.CO 43.21 9572.1
1207.58 -0.27 2.58 9821.7
1208.43 -0.23 -0.17 9988.C
1212.02 -C.15 5.12 10237.5
1214.~8 -0.C9 9.18 1e427. 1
1215.75 -0.06 11.75 10707.5
1218.74 -~.Og 11.54 le9ge.5

1220.55 0.00 -C.19 11254.1
1220.45 0.00 -0.29 11787.1
1220.52 O.OC -0.23 12320.0

yDZ TOZZ

ID
11 SECTION 29.74 TI~E = 72.14 HRS WS =1222.02

__ ._ ~ ,. """I ~~ '" ~.,,~,..... • - .. ~ .. , ,'" -,. "' "." ,.,. ~.•\ ,.,.

ID
12 SECTIO~ 29.75 TI~E = 72.14 HRS WS =1222.t4

ID
'2 SECTIO~ 29.81 TIME = 72.14 HRS WS =~223. 78

10
14 SECTIO~ 29.87 TIME = 72.14 HRS WS =1224.28

1222.39 C.OO O.CO ggeO.O
1210.18 -0.20 1.13 9200.2
1207.22 0.00 43.22 9459.8
1207.25 0.00 6.35 9738.5
1207.53 -0.11 -1.47 9921.5
1210.92 -0.17 3.42 10154.4
1213.7~ -0.11 7.84 10403.9
1215.94 -0.07 10.94 10570.3
1217.25 -0.04 10.75 10903.0

z OZ TOZ Y OZ TDl Y Z DZ TDZ Y

1228.00 0.00 0.00 8940.0 1220.57 O.Cl 0.67 8990.4 1220.21 C.01 0.21 9100.3

1219.62 0.01 -0.38 9200.0 1219.60 0.01 -0.40 9300.0 17' 0 ,0 0.01 -0.41 9400.0
1 .. 1 .... "' ..

1219.57 0.01 -0.43 90C.O 17n~ '/n 11 n~ -3.50 9557.9 ~2:0.05 0.04 -4.15 9700.0
," W 101 • , 'wi ..........

120 1.48 0.04 -2.72 9305.3 1205.54 0.04 -6.35 9897.7 120: .52 O.OH4.48 10005.2

1219.53 C.Ol -0.42 10050.0 1219.59 0.01 -0.41 10120.0 ~2~9.~1 ~. 01 -0.19 10200.0

1217. 81 0.02 -1.19 10299.6 121 g. 11 0.02 -0.39 10400.0 12i5.39 0.02 -2.51 10t99.5

1214. S1 0.02 -2.59 10599.6 1212.03 0.03 -4.87 10698.3 1203.92 C.03 -7.38 1C797.~

1212.70 0.03 -3.30 10859.5 1212.75 0.03 -3.25 10899.9 1213.23 0.03 -2.77 11066.6

1217.97 0.02 1. 07 11199.4 121 g. 21 0.02 0.71 11299.5 12 i g. 11 0.02 -0.C9 11399.7

1218.87 0.02 -0.03 11500.1 1220.31 0.01 0.81 11599.3 1220.75 0.01 0.76 11559.5

1244.00 C.OO 0.00 11780.0

Z Dl TDZ Y Z DZ TDZ Y ~ DZ TOl y
L

1228.38 C.CO 0.00 o,nn 11 1223.27 ~. 10 1.02 9208.0 1213.59 0.05 -0.55 9896.3
.. ,J""J • "oJ

1213.55 0.05 1 ~ 11 10133.~ 1204.82 0.C5 0.48 10465.3 1200.95 C.C5 -3.3A 10798.2
•• "t'V

1210.95 0.C5 0.71 10831.7 1212.71 0.05 -~ .54 1C~9:.~ 1212.79 0.G5 -5.~ 5 112~2.5

1222.20 0.02 -0.05 11630.5 1222.25 0.02 -0.~4 11 9E,3. 6 1222.21 0.02 -0.04 12295.5

1222.22 0.02 -0.03 12529.5 1222.23 0.02 -0.02 12952.4 1222.24 0.02 -0.01 D29S.3

''i'''' ~n 0.02 0.00 13628.3 1222.25 0.02 0.00 1396~ .2 1222.25 0.02 0.01 14294.2
'''' '"" ..... '01

1222.27 0.02 0.02 14527.1 1222.53 C.02 0.38 14959.9 1223.78 n n~ 1.48 15525.1'OJ. iJv

1234.25 0.00 0.00 15859.0

Z OZ TOZ Y Z DZ TOl Y Z OZ TDl Y

1227.50 O.OC 0.00 9300.0 1221.95 0.00 0.45 9583.0 12'5.12 0.00 2.52 9759.7

1211.64 0.01 0.14 9938.0 1202.70 0.01 -U5 10193.5 1201.39 0.01 -3.11 104~8.8

1205.88 0.01 -2.52 10474.5 1212.31 O.CO -1. 19 10525.5 1"1,1 p.~ o nn -2.55 10757.6
• \0 • '1' •.~ '" .""

1221.87 0.00 0.37 11087.1 1221.88 0.00 0.38 11342. ~ 1221.S8 C.OO 0.38 11597. 7

1221.89 0.00 0.39 11853.0 122U9 C.OO 0.40 12108.3 1221.90 o ~n 0.40 12353.5• w OJ

1221.91 0.00 0.41 12618.8 1221.91 a nl1 O.il 128'lC 2 1221.92 O.CO D.a2 P170 <;
• \J'"

; '" ,~ ...'. '..

122:' 92 0.00 0.42 13384.7 1221.93 0.00 ~ "J 136'~O.O :222. H o M 1 7' ~ 4150 .1
", • ..,oJ ."" 1.(,,"1'

1233.50 0.00 0.00 14329.3

:22C.S6 O.CC -0.19 11075.5
1220.5~ 0.00 -0.26 11609.~

1220.51 0.00 -0.24 12142.4
1232.75 0.00 0.00 12799.7

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



Z DZ TDZ Y Z DZ TDZ v Z DZ TDZ Y

./ 1228.00 C.OO -0. OC 8800.0 1220.55 C.CD 16.55 8829.9 1211.89 0.27 8.09 8900.0

1209.42 0.30 5.42 8920.0 1204.85 " ')~ 40.85 8932.7 11 98.52 0.40 34.52 9CDG.C\J.,J ...

1198.39 0.40 34.39 9100.0 1198.27 o ~n 34.27 Q~nn 0 1198.15 r ~n 34.15 9300.0'J."t .... ..... \lv.v ',J ... w

1198.02 0.40 34.02 9400.0 1197.90 0.41 33.90 9500.0 1210.85 0.2? 45.34 9548.3
1214.57 0.23 2.57 9550.0 1215.21 n ~n 4.21 9550.0 1215.24 n ~n 4.24 C?n0 n

v • .;..v v ... " ~-.. .... \I.";

1216.27 0.20 4.27 9930.0 1216.35 0.20 0.35 10000.0 12~5.37 0.20 0.37 10100.0

1215.39 0.20 0.40 10200.0 1215.42 0.20 0.42 10300.0 1216.H r ~0 0.44 10!OO.0V. "'oJ

1215.46 0.19 0.!5 10508.0 12'5.48 0.19 0.48 10500.0 1216.50 0.19 0.50 10700.0
1215.52 0.19 0.53 18800.0 1215.55 0.19 0.55 10900.0 12 15.57 C.1g 0.51 110~0.O

1215.65 0.19 0.55 1HOO.O 1220.55 0.00 4.55 11792.6 1223.00 0.00 0.00 11890.0

ID
10 SECTICN 29.72 TI:.lE = 72.14 HRS W5 =122~ .53 Ii: ~ ::-j = I·~ ~ ~ 11

, 'J I "' .. ~

Z Dr TOZ y Z DZ Tor y r Dr TDr y

1222.13 0.00 0.00 8940.0 1210.61 -0.78 12.61 8963.8 1210.44 -C.?8 12.44 9100.2
1209.20 0.37 11. 20 9200.0 1208.17 0.38 10.17 9291.7 1208.54 0.37 44.64 9354.7
1208.43 0.39 44.43 9444.3 1208.0 0.33 ~4.43 9514.0 12C8.Q7 0.38 18.17 9577 .0
1207.84 0.38 13.85 9643.3 1208.29 0.38 10.29 9675.5 1208.81 0.37 10.81 9723.0

1209.29 0.37 11. 69 9775.0 1209.39 0.37 12.39 9842.4 1209.95 0.35 13.45 9908.8

1210.52 0.35 14.52 9975.1 1211.38 0.34 15.98 lCO~1.5 1211.97 0.34 17.07 10107.8

1212.49 0.33 18.19 10114 .2 1212.87 0.33 18.87 10214.0 1213.08 0.32 19.08 1 ~",":\ t;."'"., .. -'"

1213.88 11 '1 19.88 10350.0 1213.35 -0.82 18.45 10439.5 1213.55 -0.82 18.05 :05G5.9.
\,...... 1

1212.82 0.33 15.52 10572.3 12:3.19 0.32 16.29 10638.7 1213.85 -0.83 16.35 1C7Ji.l

1214.41 -C.83 15.41 10758.2 1222.13 0.00 0.00 10824.4

10
8 S:CTION 29.58 TIME = 72.14 HRS WS ~'220.55

10
9 SECTION 29.70 TI~E = 72.14 HRS WS =1220.65

\}
/
\--1

I

,

/

v

y

955~. 1

9712.7
Oq~ 1 ~
,.I .... v r ....'

9100.0
931H
al~~ n
~ .......J • W

DZ TDZ

DZ TOZ

Z

Z

't:IOTH- 2750.0

'fIIDTH = 2952.8

~n 0r~ ::: 14 Q5.5

1210.81 0.05 7.01 8391.4
1187.54 0.51 23.6~ 8982.8
1187.64 0.51 23.54 9255.9
1205.59 0.37 41.58 9433.9
1217.07 -0.05 5.07 9713.9
1217.14 -0.G5 1.14 9988.0
1217.14 -0.05 1.14 10262.2
1217.14 -0.05 1.14 10536.4
1217.14 -0.05 1.14 18210.5
1228.00 0.00 O.CO 11514.3

1209.43 -0.64 25.43 9992.5
1209.98 -0.59 24.78 10158.4
1213.18 1.18 26.18 10300.1

1202.70 -0.92 15.70
1203.25 -0.95 39.26
12C7.8~ -0.B1 24.84
1208.12 -0.13 21.53
1208.56 -0.73 23.55
1209.02 -0.59 25.72

y

9415.5
9524.5
9653.1
9811.7

OZ Tor

DZ Tor

Z

Z

1210.35 0.04 6.85 8824.4
1197.05 0.44 33.05 8921.3
1187.54 0.51 23.54 9155.5
1187.54 0.51 23.64 9439.7
1211.07 -0.C5 5.07 9576.8
1217.14 -0.05 1.14 9895.7
1217.14 -0.06 1.14 10170.3
1217.14 -0.06 1.14 10445.0
1217.14 -0.05 1.14 10719.2
1217.14 -0.06 1.14 11535.5

1209.17 -0.57 26.17 9910.8
1209.82 -0.61 25.32 10108.9
1210.33 -0.55 23.83 10257.5

1201.40 -0.23 17.40 8950.2
1203.45 -0.94 39.45
1207.70 -0.82 28.80
1208.01 -0.79 21.01
1203.42 -0.75 22.92
1208.85 -0.70 24.95

yOZ TDZ

Dr TDZ

Z

Z

10
7 SECTION 29.52 TI~E = 72.14 HRS WS ~1220.52

1228.00 0.00 0.00 8800.0
1202.93 0.39 -0.07 8909.7
1187.54 C.51 23.64 9~74.2

1187.54 0.51 23.64 9348.3
1210.51 0.31 -1.39 9494.5
1217.07 -0.05 5.07 9832.7
1217.1. -0.06 1.14 10079.4
1217.14 -0.05 1.14 10353.5
1217.14 -0.05 1.14 10521.8
1217.14 -0.06 1.14 11175.1

'220.85 0.00 O.CO 8940.0
i203.59 -0.92 16.59 S202.5
1207.57 -0.84 43.57 9358.4
1207.91 -0.80 20.91 9489.8
1208.27 -0.75 22.27 9513.6
12G8.71 -0.72 24.31 9752.2
~2ag. 11 -0.63 25.11 9891.0
1209.55 -0.52 25.75 10059.4
~210. 15 -0.57 24.25 10203.0
1220.85 0.00 0.00 10345.7

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



10
2 SECTIO~ 29.D2 TIr.'E = 72.14 H~S liS =1217 .17 WI~T1 = 2G9C. ~

Z OZ TOZ Y 1 OZ TDZ y Z DZ iOZ Y

1226.00 0.00 0.00 8740.0 122C.CO O.GO 0.00 8370.0 1215. CC 0.00 0.00 8900.0
1211.97 0.00 -0.03 8920.0 1207. 88 0.00 -0.12 9150.0 12C7.85 0.00 -0.14 9250.0
1207.83 0.00 -0.17 9~OO.O 1207.22 0.00 -0.18 9SQQ.O 1207.80 C.OO -0.20 95 1JO.0
~I"\"'''' "' ~ ~~ - " ~~ r., ..... ~ " .... ""r:' '" " "~ - . ~. ;'~I'''' " -",,"': "" " "" " ." r:"''''''' "

Z DZ TOl y Z DZ TOZ y Z CZ TDZ Y

1228.0~ n nn C.OO 8800.0 1204.19 0.22 0.19 8824.0 1199.42 0.42 -4.38 8882.8
r,J.\JIJ

1187.85 0.53-15.14 8899.3 1180.48 0.59 15.48 8909.8 1173.85 0.64 9.85 8965.5
1173.85 0.64 9.86 9048.3 1173.85 0.54 9.85 9131. 1 1173.85 0.54 9.85 9213.9
1173.86 0.64 9.86 9296.7 1173.85 0.64 9.86 9379.4 1191.84 0.49 27.84 g! o !

".' ,'i

1198.60 0.43-13.40 9429.1 1213.04 0.25 1.04 9503.5 1213.04 0.25 1. 04 9627.8
1213.04 0.25 1. 04 9735.4 1215.49 0.06 -0.51 9793.3 1215.49 0.06 -0.51 9875.1
1215.49 C.05.-0.51 9958.9 1215.49 0.C6 -0.51 1OC41. 7 1215.49 0.05 -0.51 lQW.4

1215.49 0.05 -0.51 10207.2 1215.49 0.05 -0.51 10290.0 1215.49 0.05 -0.51 10372.3
1215.49 0.06 -0.51 10455.5 1215.49 0.05 -0.51 10538.3 1215.49 0.05 -0.51 10521.1
1215.49 0.06 -0.51 10952.2 1215.49 0.06 -0.51 11275.8 1228.CO 0.00 n nil 1'34 g. 5"" .... 1,,;

10
5 SECTIO~l 29.52 n\1E = 72.14 H~S WS =~ 220.82 tiID~Y = 2239.6

! SECTIC~ 29.47 TI~E = 12.14 HQS WS =1220.54

v

y

y

DZ TDZ

DZ TDZ

DZ TOZZ

Z

z

WIDTH = '1937.5

'rlIOTH = 258C. 3

~1EE.25 0.25 2.25 2£48.3

1203.9£ O.CO -C.Ol 9190.0
1154.70 0.07 0.70 9300.0
1127.55 C.CO 23.55 9555.1
1207.99 O.ca -0.01 9900.0
1215.80 -O.C! -0.20 10 1 00.0
1215.80 -0.01 -0.20 11550.1

12CU9 -O.O! -1.82 9230.1
1205.33 -0.03 -2.67 9500.0
1199.00 -0.04 .5.0C 9920.0
1204.95 -0.03 -3.04 10200.0
1211.03 -0.01 -0.97 10570.C
1211.25 -0.01 -0.15 10900.0
1224.00 C.CO 0.00 11220.0

1155.25 8.25 2.25 9170.8
1190.14 0.00 25.:5 9355.0
1212.01 O.CO 0.01 9:41.7
1215.47 -0.04 -0.53 9754.2
1215.47 -0.04 -0.53 9926.5
1215.41 -0.C4 -0.53 102e9. 1

1215.47 -0.C4 -0.53 1001.5
122:.00 0.02 C.CO i10S~.3

'195.57 O.CO -7.13 g9H.2

y

y

y

OZ TOI

OZ TDZ

DZ TDZ

Z

Z

I

1220.00 0.00 O.CO 9210.0
1205.51 -0.02 -2.49 9500.0
1204.95 -0.03 -3.04 geOO.0
1199.00 -0.04 -5.00 10080.0
1210.91 -0.02 -1.09 1040a.~

1211.18 -0.01 -0.82 10800.0
1215.08 O.OC C.08 111~9.9

1203.48 -0.04 -0.52 8321.9
1179.07 0.00 15.07 3893.!
1165.25 0.25 2.25 909S.7
1156.25 0.25 2.25 93'9.2
1212.0! O.CO C.Ol 9{30.4
1215.47 -0.04 -0.53 9590.0
1215.47 -C.04 -0.53 99'2.5
1215.47 -0.04 -0.53 10135.0
1215.47 -0.C1 -0.53 10357.5
1215.47 -0.04 -0.53 11017.8

1207.79 -0.01 -0.21 91~9.8

1176.74 0.00 12.74 92!3.0
1164.70 0.07 0.10 9S00.G
1207.99 0.00 -0.01 9800.0
1211.99 C.OO -O.Cl 10080.1
1215.80 -0.01 -0.20 11000.0

y

y

y

OZ TOZ

01 TOZ

DZ TDZZ

Z

l

1D

ID
3 SECTIO~ 29.22 TI~E = 72. 14 H~S WS =~218.31

1230.00 O.CO O.CO 9100.0
1185.18 0.00-16.82 9230.0
1154.70 0.07 0.70 9400.0
1197.22 0.00 -5.78 9570.0
1207.99 O.CO -0.01 10020.0
1215.80 -0.01 -0.20 10500.0
1224.00 0.00 0.00 11730.0

1224.00 0.00 0.00 9150.0
1205.69 -0.02 -2.31 9400.0
1205. H -0.03 -2.85 9700.0
1197.50 0.00 -3.50 10000.0
1210.83 -0.02 -1.17 10280.0
1211.11 -0.01 -0.89 10700.0
1211.35 -0.01 -0.5~ 11000.0

1228.00 0.00 C.OO 8800.C
1195.91 0.00-17.09 8389.0
1155.25 C.25 2.25 9022.5
1155.25 O~26 2.25 9245.0
119S.4e 0.QO-15.55 9353.7
1212.01 0.00 0.01 9538.1
!215.~7 -0.C1 -0.53 9338.3
1215.47 -O.O! -0.53 10050.8
1215.47 -0.04 -0.53 10283.3
1215.47 -0.04 -0.53 10728.3

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



.... \,01 .... t"; .... 'J ; J:.- .... ...-

v

a.358:+0-5

o. 7ZeE~~'5

O.22CE+C5
O.185E+05
C.326E+OS
O.152E+05

G.851E~C6

0.195E+C5

0.815E+85
C.9QSE+OS
O.80CE+85

0.252E.J.C5
0.231:+05
0.205E+25

0.239E+~S

~.219E+D6

0.779:+-06

0.792E+05
0.753E.l.('5
C.5S9E+06
0.535:+06

O.551E+D5
C.691E+05
0.824E+05
0.924E+C6
0.881E+G6
0.880E+06

C.149E.l.05
0.197:+05
0.929:+C5

0.482:.l.05
0.521E+05
0.758E+05

3:D. YIELD
(' v
.~. ,.

C.57

0.56
n ?1
\"0.,.",,

0.26
0.31
n .~
v.~.

0.59
C.55
0.77
C.88
0.79
0.53
0.73
0.57
0.63
0.58
0.70
0.59
0.55
0.50

0.57
0.55

. 0.55
0.31
0.27
C.39
0.62
0.70
0.64
0.77
0.73
0.75
C.72
0.83

DZ TDl

1. 14

1. 51
1. 35
1. 12
1.73
1.52
1. 53
1. 55
1. 54

a.G9

1. 95
2.18
1. 23
1. 49
0.60
0.91
1. 11

1. 10
0.92
0.81

0.28
0.25
0.21
O.cs

C.39

0.29
0.25
0.20
C.05
0.07
0.15
0.85
1. 39

z

D50 QSiQ FR
"1\1 1000 PP~

3.09
~ .41

o 70
'';. , ....

5.70

17. 48
11. 71
11.91
15.54
17. 10

1C. 51
11 11
1\. i I

1202.91 0.00 -0.09 8990.0
1203.85 0.00 -0.14 9200.0
1203.78 -0.01 -0.22 9500.0
1283.71 -0.01 -0.29 9800.0
1203.54 -0.01 -0.35 10100.0
1197.90 -0.01 -0.70 10320.0
1207.80 -0.01 -0.20 10500.0
1220.CO 0.00 0.00 10940.0

24. 75
32.54
30.25
12.23
3.2?
2.87
5.60

10.28
10.06

7. 29
1S.~5

11.03
'5.50
18.53
12.02
13.42

Y

SLOPE

0.00355
a.ones
0.00167
0.00251
0.00153
0.00179
0.0D214
0.00 1 97 15.~5

0.00191 16.81
C.00183 14.91
0.00172 11.10

0.00038
0.00025
0.00035
O.OC13~

0.00225
0.00171

'J
FPS

8.62
10.20
10.44
13.25
13.25
10.97
9.35

10.03 0.00138
9.65 0.00133
9.78 0.00128
6.e9 0.C0039
5.77 0.00027
7. 24 0.00055
9.52 0.00180

10.57 0.00232
12.09 0.00170
12.46 0.00267
11.54 0.002n
11.17 0.00259
12.17 0.00230
14.52 0.00292

14 .21

5.88
5.29
8.93

10.34
12.61
12.87
13.35
11.55
11.37

Dl TDZ

CFS

l

~ 1.8~ 205527

17.17 205527 10.2~ O.OO~35 24.1B
18.19 205527 9.89 0.00128 32.22
20.24206527 10.17 0.00129 30.09

1207.97 0.00 -0.03 8830.0
1203.88 0.00 -0.12 9100.0
1203.81 0.00 -0. 19 g~~o.o

1203.73 -0.01 -0.25 9700.0
1203.55 -0.01 -0.34 10000.0
119S.tO -8.01 -0.60 10250.0
1283.5 1 -C.Cl -0.39 10450.0
1215.00 0.00 0.00 10890.0

DEPTH
FT

12.42 205527
20.49 205527
19.58 206527
20.27 205527
17.92 205527
17.86 205527
17.91 205527
19.93 205527
19.~9 285527
19.41 205527
15.77 206527

15.47 187845
17.52 187845
19.60 187845
53.80 187845
48.84 187845
35.87 187845
29.53 1878~5

22.49 187845
15.32 187845
11.9~ 187845
13.43 187845
19.24 187e46
15.31 187845
17.30 187245

54.94 205527
52.72 205527
0.31 205527
30.47 206527
22.32 205527
18.29 206527

Y

.... ,...~, , ......\ ''''~.~f':: ':'~ 1'\ ......... "r -, ......

1399.7

1746.0
1341. 5

2435.3

1925.5
2C71.3
1944.3
2555.3
2232.9
2~8S.7

2675.9
2500.8
1400.0
18~2.0

2107.6

1858.2
2156.7
2543. :3
1794.6
1394.6
3355.5
2475.0
2578.5
1380.4
1350.7
209S.7
2975.3

1990.4
2080.8
1951. 2
2573.0
2235.1
2~9·4 .2
2742.3
2S~8.5

1219.01
1219.12
1219.81
1220.25
1220.67
1220.57

1215.02
1216.S1
1217. 7~
1219.94
1220.12
1220.13
1219.81
1219.92
1219.45
121 g. 58
1219.74
1220.92
1221.71
1221.71
1224.87
1224.95
1227.10
1229.05
1232.52
1238.~7

1241.17

1214.27
1215.79
1217.10
1219.19
1219.35
1219.21
1219.01
1219.25

DZ TDlZ

28.S3
29.02
29.22
29.47
29.52
29.57
29.52
29.63
29.70
29.72
29.74
29.75
29.81
29.27

28.83
29.02
29.22
29.47
29.52
29.51
29.62
29.68
29.7~

29.72
29.74
29.75
29.81
29.87
29.92
29.98
30.19
30.45
30.82
31. 30
31. 52

TIME = 77.84 HRS DT = 1550 SECS TIME SlEP = 140

S~CTION W.S.ELEV. WIDTH
FT FT

10
1 SECTIO~ 28.83 TIME = 72.14 HRS WS =1215.73 WIDTH = 2050.6

TI~E = 74.90 HRS DT = 35~0 SEes TI~E STEP = 130

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 OS/Q FR SED. YIELD
~T FT ~T CFS FPS M~ 1000 ?~~ C. Y.

1220.00 0.00 0.00 S810.0
1203.90 0.00 -0.10 9010.0
1203.83 0.00 -0.17 9300.0
1203.75 -0.01 -0.24 9500.0
1203.69 -0.01 -0.31 9900.0
1203.62 -0.01 -O.3g 10170.0
1199.40 -0.01 -0.50 10400.0
1211.93 0.00 -0.07 10550.0

1199.30 -C.01 -0.70 10130.0 1203.45 -0.01 -0.5~ 101£2.0 1203.50 -8.0 1 -0.50 10300.0
:203.5~ -0.01 -a.~5 10~CO.0 1203.59 -G.Cl -0.42 10500.0 1203.51 -O.Cl -0.39 10500.0
1207.81 0.00 -0.19 10510.0 1207.85 0.00 -0.14 10920.0 1220.00 0.00 0.00 11000.0I

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



o. 95~:+05

c. Y.

O.845E+C5

~.259E+C:

C. 9·~5E+QE

D.e04~+05

O.795EiDS

c. 't03E+07

0.282:+:;5

~.909E+C5

0.889E+05

0.738E+C6

0.933:.1-05
0.855:-06

0.97,8:;+C5
0.88SE+OS

0.840E+05
0.973E+05
0.10 7E+07
O.103E+07

0.102:+0 7

0.27:E"'05
C.753E+Q5
O.221E+O:
0.453:+05
0.647E.l-C5

0.271E+05
0.248:+05
0.219:+06
C.275:+C5

0.812E+05
0.133:+05
0.674:"05

O.227E"'"05
0.317E.l-05
0.381E.l-C5
0.111:·05
0.258E.l-C5
Q.526:';'05
0.702E+05

SED. YIELD
C. Y.

SED. YIE~9

C. Y.

C.52
D.ES

FR

FR

FR

O.5i

0.56

0.55

0.68
C.71
0.12
0.70
0.74
0.80
0.71
0.58
0.63
0.68
0.73

0.52
0.31
0.36
C.50
0.50
n ~,
'oJ.oJ'-

0.56
0.71

0.67
0.61
0.63

0.31
0.53
0.40
0.74
0.70
0.84
0.65
0.71
0.72 _
0.73
0.80
~. 71
0.72
C.51
0.55

0.56
0.55
0.54
C.31

1.46

0.09

1. 21
1. 12
1. 09
~ Q~
\J • :~ 'J

1.48

1. 04
1.14
1.14

1.15
1.54
1.30

1.43
1. 23
1. 15
1. 15
1. 09
U3
1.16

1. 19
1. 08
1. 02
0.B9

2 56
2.04
1 11
I. ,,-

0.25
0.25
n • Q
v. I ...

0.10
0.30
0.85
0.74
0.93

C.97
0.75
0.98

0.27
0.26
0.19

0.17
0.79
0.49
2.62

4.04
5.~4

7. 07
2.55
4.24
4.83
7.31

12.74

1~ "10. '.'~

15.5:

12.30
.. ::: .0,.1I ...... ,,; ....

14.50
13.09
11. 10

11.55
14 .12
12.93
13.77
15.18
15.50
21. OS
20.20
14.42

25.55
33.09
30.32
10.28
2.39
3.66

14.73
14.55
:8.19
15.97
13.89
1L87

O.OCC40

O.CJ32e

0.00240
C.00228
0.00340
o.002H
0.00261
0.e0158
0.00175
0.00210
0.00230

0.on59
0.00145
0.00172
0.00212
O. Onel

0.00040
0.00055
8.00112
0.00052
0.00183
0.00197
0.00242
0.00215
0.00235

0.00138
0.00143
0.00125
0.00039

0.00131
0.00055
O.O~262

0.00217
0.00339
0.00193
0.00228

0.00214
0.C0245

0.00135 25.07
0.00152 33.38
0.00123 30.17

9.08
8.83

10.18
10. C3
11.15
11. 81
10.98
9.0

8.55
5.0
5.33
3.03

11.40
9.59

11.09
10.69
10.41
10.89
11.01
11. 58
12.45
10.51
9.46

10.27
11. 08
10.78
9.55

9.55
9.20
9.09
5. -: 1
6.05
8.32

10.30
11.07
12.14
12.57
1a. 17
11.3~

11.59
12.59
10.07

17.17 1559j5

15.38 155915
12.21 155915
17.58 155915
17.30 156915
14.85 155915

15.3~ 156915

11.56 156915
14.03 155915
17 .39 155915

19.50 187345 12.43 O.OOlSe 15.33
18.89 187845 12.78 0.00182 15.£9
18.58 187846 10.94 0.00201 15.15
16.09 187846 9.35 0.00188 11.10

15.71 134754
15.97 i34754
17.08 134754
15.69 134754
15.19 134754
13.93 134754

15.28 155915
15.38 155915
18.50 155915
51 .51 1569 1 5
40.23 155S15
30.59 155915
26.81 155915
21.83 156915
15.66 156915
11.73 1:5915
13.43 155915

14.40 134754
15.54 124154
17 .57 134754
49.74 134754
35.65 134754
30.35 134754
20. 76 13~754

22.52 134754
14.45 134754
12.51 134754
12.31 134754
15.71 134754
10.12 134754
1~.08 134754
13.85 134754

2C3:~. 1

182C.8
2057.5
1928.3
2552.6
2225.6
2471.1
749.2

3145.6
2382.5
2600.8
1355.8
1284.1
1755.9
2752.5

13£4.4
1800.2
zeD 1. 3
1727.5
1704.5
1322.8

1375.9
1298.0
2050.4
2900.2

12~a.0

1273.9
1592.3
2655.5

1745.0
20d? .1
190 1.1
2543.0
2219.3
2021. 7

74 0.1
1912.4
1393.8
1800.0
1761.4
1585.7
1558.5
1318.9

2331.1
2572.4
1359.1

1228.71
1231.90
1237.53
1240.49

1212.12
1213.67
1215.15
1215.96
1215.94
1215.83
1215.29
1211.39
1217.18
1211.58
1217.94
1218.05
1218.71
1219.15
1219.57
1221.25
1224.95
1227.~0

1230.05
1235.04
1238.33

1213.02
1214.58
1215.00
1217.92
1217.97
1217.75
1217.51
1217.51
1217.53
1217.58
1Z1S.01
1213.90
1219.50
'21 g. 85
1221.81
1222.53
1225.53
1228.00
1230.83
~235.G9

1239.2531. 52
31.30

28.83

28.83
29.02
29.22
29.17
29.52

30.45
38.82

29.70
29.72
2S.?4
29.7S
29.81
29.87
29.92
29.98
30.19

29.02

29.S7
29.52
10 <;Q
" .... v;",

31.52

30.45
30.82
31.30
31. 52

30.45
30.82
31. 38

29.22
29.47
29.52
29.57
29.52
29.58
29.70
29.72
29.74
29.75
29.81
29.87
29.92
29.98
30. 19

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 OSlO
FT FT FT C~S FPS ~~ 1000 PPM

TI~E = 82.70 HRS DT = 1170 SECS TI~E STEP = 150

TIME = 86.18 HRS DT = 2015 SEes TIME STEP = 150

SECTICN W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 QS/O
FT FT FT CFS FPS M~ lCOO PP~

TIME = 90.29 HRS Dr = 3474 SECS TI~E STEP = 170

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 qS/O
FT FT FT CFS FPS M~ 1000 PPM

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



~,. uL j, i'. S9 hj~.t i4. JJ I :.J,.J,J":. :";.1. ..' '..J ....:"' • ..;'.J "J. ,. "' ........ ",.JI '.... ...>.J:Ji.:. t...-u

I
29.22 1214.14 1858.6 15.64 108591 7. 81 0.00119 29.95 0.13 0.50 0.233E+C5

29.47 121S.33 966.5 47.37 108591 5.25 0.00013 5.35 0.C3 0.2C O.355E+05
29.52 1215.25 2209.2 33.28 108591 5.32 0.00014 2.85 0.37 0.40 0.485E+05

I
29.57 1214.95 676.7 23.19 108591 8.62 0.00043 2.89 0.35 0.35 O.122E+06
29.62 1214.49 732.1 15.79 108591 11. 23 0.00115 5.55 1. 25 0.54 0.296E+C6
29.58 1215.07 12~6.4 15.71 108591 10.82 0.00205 7. 35 1.37 0.57 0.550E+05
29.70 1214.94 1363.1 13.39 108591 12.17 0.00347 18.95 2.70 0.84 0.751E+06

I 29.72 1216.07 1580.1 12.25 108591 10.3~ 0.00263 13.81 1. 39 0.73 0.888E+OS
29.74 1215.27 1620.7 10.40 108591 10.68 0.00279 15.85 1. 53 0.75 0.1 nE+07
29.75 1216.50 1SO 1. 2 14.15 108591 10.91 0.00271 15.87 1. 21 0.75 0.112E+07.

I
29.81 1217.48 1516.9 9.20 103591 10.35 0.00251 17. 12 1. 03 0.72 0.lC7E+07
29.87 1217.95 1285.1 9.50 108591 11. 15 0.00237 18.98 1. 24 0.71 0.1 C7E+G7
29.92 1218.48 1214.9 11.9910S591 11. 81 0.00265 19.67 1. 05 0.75 O.107E+07
29.98 1220.09 2205.2 14.85 108591 10.15 0.00355 21. 88 1. OS ~ p' 0.102E+C7"'.'.;!

I
30.19 1224.07 2531.5 15.29 108591 8.94 0.00279 15.52 0.85 0.72 0.918E+05
30.45 1226.53 1346.4 15.71 i08591 9.12 0.00129 10.44 0.59 0.54 0.970E+OS

30.82 1229.05 1259.8 15.42 108591 10.14 0.00168 11. 72 0.91 0.61 0.968£+05

I
31. 30 1234.02 1555.8 15.03 108591 10.11 0.00223 10.93 1. 27 0.68 0.903E+05

31.52 1237.21 2239.3 12.81 108591 9.53 O.OG295 11.10 1. 53 0.74 0.852E+05

TIME == 94.38 HRS DT == 2993 SEes T!~E STEP == 180

I SECTICN W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 QS/Q FR SED. YIELD
FT j:T FT CFS FPS r-'~ :000 PPM C. Y., I

I 28.83 1210.02 1700.7 12.27 82582 7.38 0.00125 26.35 0.18 0.51 0.298E+85
29.02 1211.46 1998.1 13.50 82582 7. 54 0.00155 34,41 0.20 0.57 0.275E~05

29.22 1213.02 1832.7 15.52 82582 6.94 0.00113 30.30 0.09 0.48 0.237E+05

I 29.47 1214.05 955.3 45.45 82582 4. 28 0.00010 4.52 0.02 0.17 0.353E+05

29.52 1213.92 614.0 30.11 82582 5.55 0.00013 2.H 0.05 0.20 0.531E.l.05
29.57 1213.45 658.7 17. 25 82582 8.78 0.00055 3.G5 0.57 0.41 0.136:"'05

I 29.62 1213.31 732.5 13.58 82582 10.25 0.00123 7.71 0.89 0.55 0.329:+(15
29.58 1213.80 1222.4 13.43 82582 10.17 0.00235 12.99 1. 02 0.70 0.591£+05
29.70 1214.24 1373.1 15.25 82582 9.69 0.00235 14.64 0.92 C.69 0.790£+05

I
29.72 1213.85 1275.4 9.88 82582 12.29 0.00457 15.03 2.73 0.94 0.929E+05
29. H 1215.75 1509.5 10.34 82582 8.48 0.00184 15.08 0.51 0.61 0.105:.l.07
29.75 1215.85 1453.9 13.35 82582 8.84 0.00185 15.43 0.50 0.51 0.116:"07
29.81 1216.35 1553.4 8.44 82582 9.39 0.00249 15.91 0.96 0.70 0.111£+07

I 29.87 1215.88 1252.7 e.18 82582 10.03 0.00232 15.57 1. 07 0.59 0.111E+07
29.92 1217.41 1133.0 11. 25 82582 10.59 0.00243 17 . 98 1. 00 0.71 0.111E+07
29.98 1217.91 928.4 11.75 82582 11. 20 0.00225 20.10 0.99 0.70 C.l0SE+07

I
30.19 1220.40 859.1 13.17 82582 13.00 0.00332 24.65 1. 22 0.84 0.955E+06
?n ~ ~ 1225.31 1325.7 13.93 82582 8.31 0.0013~ 8.39 0.59 0.54 0.9S3E+05
... ...,. 'tV

30.82 1227.86 1241. 6 13.97 82582 9.17 0.00170 9.28 0.86 0.60 0.992E+05
31. 30 1232.97 1538.4 13.87 82582 9.17 0.00227 9.70 1.15 0.67 0.941E"05

I 31. 52 1236.04 1931.3 11.64 82582 9.14 0.00303 11.10 1.47 0.74 0.898E+05

m~E == 98.70 HRS DT == 3600 SEeS TIME STEp:: 190

I SECTICN W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 OSlO FR SED. YIELD
FT FT FT CFS FPS ...,:-1 lOCO PPt>1 C. Y.

I 28.83 1209.49 1593.5 11. 80 70164 6.79 0.00117 27.77 0.15 0.48 0.302E+C5
29.02 1210.85 1951. 0 12.91 7015'. 7.18 0.00171 34.32 0.09 C.57 O.279E+05
29.22 1212.43 1813.9 14.94 70164 6.45 0.00108 30.50 0.07 o g 0.239:+05.. "

I 29.47 1213.37 951. 0 44.55 70164 3.77 0.COO08 4. 24 0.01 0.15 0.357E+05
29.52 1213.22 609.9 25.85 70154 5.32 0.00014 2.43 0.05 0.20 0.544 E+OS
29.57 1212.74 557.9 14.3~ 70164 8.78 0.OCC80 3.79 0.49 0.45 O. ~51E+05

I
29.52 1212.68 734.1 11. 22 70154 10.15 0.00147 6.80 1.12 0.58 0.354E+OS
29.68 1213.54 1215.0 12.99 70164 9.05 0.00197 15.33 1. 03 0.53 C.522E+C5
29.70 1213.73 1313.7 14.36 70164 9.24 0.00236 3.28 0.68 0.68 0.821£+05
29.72 1214.09 1399.5 11. 2~ 70164 8.96 0.00229 13.58 0.95 0.57 0.960:~C6

I 29.74 1214 .10 1239.5 8.74 70164 9.99 0.00280 17.10 1. 29 0.74 0.109E+07
29.75 1211.70 me.l 11 H 70154 9.10 0.00232 1~ ,. 0.72 0.67 S.119E~07l,.. !'10 ;-.1.(..(



' ... I~~""';

I
29.92 1216.67 1070.6 10.62 70154 10.13 o.oom 1:' 0:1 1.00 0.70 0.113E+07:;.).'.1'';

29.99 1217 .19 901.8 10.25 70154 10.68 0.00229 19.89 1.01 0.1C 0.109E"'07
30.19 1219.63 187. 9 13.01 70164 11.80 0.00267 27. 34 1.05 0.75 0.997EJ.05
30.45 1223.95 1305.6 12.28 70154 8.54 0.00185 8.15 0.87 0.61 O.100E+07

I 30.82 1227. 24 1233.4 13.35 70164 3.55 0.00172 8.25 0.83 0.59 0.102E+07
31. 30 1232.H 1393.1 13.02 70154 8.99 0.00231 3.55 1. 18 0.67 0.975E+05
31.52 1235.43 1333.4 11.03 70154 8.90 0.00321 11. 10 1.50 0.75 0.940E+05

! I TI:.'E = 105.94 HRS DT = 1170 SEes TIME STEP = 200

I
SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 OSlO FR SED. YIELD

I FT FT FT : CFS FPS ;'f~ 1000 PPM I' Y.....

28.83 1209.19 1689.5 11.58 64580 6.55 0.00115 30.07 0.12 US n ~nN:J.'·~"" ... I.i ..... · ...iw

29.02 1210.54 1942.1 12.53 6458C 7. 02 0.00176 33. 87 I' 11' 0.51 0.282E+05

I
'J • • ""

29.22 1212.14 1804.5 14.65 545S0 6.21 0.00106 30.97 0.07 0.46 0.242E"'05
29.47 1213.03 H8.8 43.94 54530 3.55 0.COO01 3.59 n n' I' H C.271EJ.05II.;';' \i. j-t

29.52 1212.77 507.2 21.26 64580 6.19 0.00025 2.49 0.12 0.25 0.575E+05

I 29.57 1212.31 551.9 12.7 ! 54580 9.35 0.00109 4. 94 0.89 0.51 a.178E+OS
29.62 1212.52 135.8 10.52 645£0 9.83 0.00148 7.28 0.76 0.58 0.388~+C5

23.68 ~ 213 .41 1220.1 11.46 54580 8.55 C.C0183 10.15 0.55 0.61 O.5S3E+05
29.70 1213.50 1327. 5 13.32 64580 8.se O.C0217 10.35 C.97 0.65 C.9S5EJ.QS

I 29.72 1213.65 1'92.2 11. 17 ~~~on 9.45 C.CD247 11.28 1. 10 0.10 a.9S7E+C5
"~'4·,J""

29.74 1214.06 1334. 5 9.51 64530 9.05 Q.CC24S 14.35 0.97 0.E9 0.1135+07
29.75 1214.37 1319.6 11.05 5'~580 8.95 0.00237 13.91 0.94 0.68 C.122E-OJ

I 29.81 1215.13 1460.0 8.94 64580 8.90 0.00254 15.93 0.99 0.70 0,118:+07

29.81 1215.75 1218.9 1.01 54580 9,43 0.00252 17.39 0.99 0.10 0.117E;.07

29.92 1216.35 1035.5 10.27 64580 9.83 0.00233 18.05 0.98 0.69 O.11?E+07

I
29.98 1216.91 901.3 9.50 54580 10.15 0.C0215 1S.34 0.9S a.57 C.l13E;.C!

30.19 1219.10 721.4 12.83 64530 11.52, 0.00244 25.39 0.97 0.73 O.1C3E+07
3C.46 1223.34 1297.4 lU9 51580 8.75 0.CC2H 8.64 C.98 0.55 Q. iDl~-1.C7

30.82 1227.01 1231. 1 13.15 64580 8.43 0.00175 7.13 0.87 0.60 0.105E+07

I 31.30 1232.02 1298.5 12.57 64580 8.82 0.00221 1. 52 1.17 0.65 C.1C2:+01
31.52 1235.14 1771.6 10.74 64580 8.78 0.00327 i 1.1 0 1.49 0.75 0.S9S:+05

T'MC - 113.88 HRS DT =35CO sc:es T!~E STEP = 2101.1.1 ' .... -

I SECTION W.S.ELEV. NIDTH DEPTH Q V SLODE 050 0'3;'0 FR 3:D. Y!E; D

FT FT FT CFS FPS \1\.\ 10CD P;:1l c. 'I

I 28.83 1208.85 1585.0 11.27 58~57 5.21 0.00114 31.84 0.10 0.47 0.313:.1.05
29.02 1210.21 1921. 7 12.34 52457 5.81 0.00178 33.31 0. 10 0.57 O.287E"'05
29.22 1211.81 1793.8 le31 58457 5.93 0.00123 31.25 0.06 0.45 0.245E+::5

I 29.47 1212.64 945.9 42.48 58451 3.33 v.00G07 2.13 0.01 0.14 0.315E+05
29.52 1212.25 604.3 15.11 58~ 57 1.51 0.00053 3.1 C 0.38 0.37 O.mE+es
29.57 1212.15 655.6 12.82 58457 8.92 C.D0105 4.n 0.57 C.50 0.2 1 OE+05

I 29.52 1212.38 138.9 9.81 53451 9.28 C.OO1~1 7 ~o 0.94 0.56 O.WE+seI ......'

29.58 1213.12 1214, 2 10.58 58457 8.39 0.00195 10.52 1.01 0.62 0.695E+05
29.10 1213.24 1332.1 11.61 58~57 8.94 0.00274 4. 42 0.83 0.71 0.891E+05
29.72 1213.67 1239.0 11.42 58457 8.39 0.00200 9.85 0.89 0.52 C.l04E+07

I 29.14 1213.83 1298.3 9.41 58457 8.68 0.00237 H.tl O.SS 0.57 0.117E+C7
29.75 1214.12 1291.3 10.63 58457 8.60 0.00229 13.35 0.92 0.56 0.125E"'C7

- 29.81 1214.84 1414.1 9.41 58457 8.51 0.00255 14.73 0.98 0.59 0.122E+C1

I
29.87 1215.47 1210.7 5.75 58457 8.95 0.C02~0 15.75 0.95 0.68 0.121:+07
29.92 1216.02 1001.5 9.91 58457 9.41 0.00220 15.58 0.97 0.57 0.121EJ.01

29.98 1216.57 894. 8 9.29 58457 9.12 0.00211 15.72 C.98 0.56 0.111E+S1

30.19 1218.69 698.8 12.67 58457 10.99 0.00229 2:.89 1 ,.,~ 0.70 0.10,8E+07I .... ;,,;

I 30.46 1222.78 1288.6 11.10 58457 8.70 0.00237 9.28 1. 05 0.67 0.102E+07

30.82 1226.12 1228.1 12.83 58451 8.15 0.00180 6.25 0.89 0.50 O.109E+07

31.30 1231.14 1281.2 12.12 58451 8.55 0.00224 7. 18 1.n 0.65 0.lC7E+07

I 31.52 1234.82 15i5.6 10.42 58457 8.57 0.00305 11. 10 1.33 0.74 0.105E"'07

TIME = 122.88 HRS DT =3600 SEes TIME STEP = 220

I ,..,-,.. "'!" "1"o~1 1,1 ,.. ... ,." """"'''''1 "',.., ..... ~" ,.~"
\/ ~ ,., ,..



, ,

I 28.83 1208.61 1681.7 11.03 53942 6.05 8. 00113 32. t2 0.09 O.~5 0.316:.I.C5
29.02 1209.95 1905.6 12.16 .. 53942 5.61 0.00178 32.79 0.10 0.56 0.291E'"05
29.22 1211.54 1785.2 14.04 539~2 5.73 0.00101 31.42 0.05 0.44 0.2~7E+OE

I 29.47 1212.33 947.2 39.86 53942 3.23 0.00007 2.55 0.01 0.14 0.378:+05
29.52 1211.87 603.8 12.64 53942 8.42 0.00087 3.71 0.57 0.46 0.345E+05
29.57 1211.94 515.9 11.95 53942 9.29 0.00124 4. 91 0.77 0.53 0.238E'"05

I
29.62 1212.50 742.6 11.37 53942 8.61 0.00123 5.58 0.50 0.52 0.455E+05
29.68 1213.13 1218.2 1C.¢3 53942 7.85 o.oom 6.92 1.05 0.58 0.731E+06
29.70 1213.28 1348.9 11.30 53942 8.17 0.08230 10.70 n 0' 0.65 0.933E+05\1.,,11

29.72 1213.54 1232.0 11.42 53942 8.04 0.00191 " "1 0.72 0.51 0.107E+07~.t"

I 29.74 1213.71 1302.8 9.64 53942 8.32 0.00231 9.77 0.82 0.65 0.120:+07
29.75 1213.96 1215.1 10.51 53942 8.34 0.00225 11.02 0.92 0.65 0.13OE+07
29.81 1214.57 1365.0 10.05 53942 8.22 0.00235 11.21 0.87 0.66 0.126E+07

I
29.97 1215.25 1203.2 5.41 53942 e.70 0.00241 11 11 0.99 0.58 0.125E"'C7l .... '<i'-

29.92 1215.82 1003.8 9.75 53942 9. i5 0.00223 14. C5 0.96 0.56 O. 125E+~7
29.98 1216.38 889.4 8.97 539~2 9.45 O.0Q212 13.90 0.98 0.55 0.121E+07
30.19 1218.49 689.9 12.45 539~2 10. ~ 3 0.00210 17 .~2 1.05 0.67 0.1125.1.07

I 30.45 1222.33 1277. 6 11.05 53942 8.59 0.00250 i~.45 US 0.68 O.i1.3E+C7

30.82 1225.47 1225.5 12.53 53942 8.00 0.00187 5.88 0.93 0.50 0.112:+0'
31.30 1231.58 1270.5 11.82 53942 8.29 C. com 7. 04 1.08 n ~" 0.111E+07.., .......)

I
31.52 1234.58 1559.4 10.18 53542 8.39 O.C030Z 11. 10 1. 25 0.73 O.1'lE+O?

TI~E =131.87 HQS DT =3500 SEes W1E STEP = 230

I SECTION W.S.ELEV. IHOTH DEPTH 0 V SLOPE Dc;~ QS/O FR SED. YIELO_.
FT FT FT CFS FDS \~\~ lOCO pp~ " Y.I", v.

I
28.33 1208.66 1582.2 11.06 54575 6.09 0.00113 32.55 0.09 0.45 O.320E+D5

2? 02 1210.00 1909.2 12.26 5~575 5.59 0.00174 1ry ~n 0.1 a 0.55 0.2955'"06-.J&. .... \J

29.22 1211.55 1785.5 14.05 54575 5.76 0.00102 31.55 0.05 0.44 O.2dg~+~5

2U7 1212.35 950.7 35.15 54575 3,45 0.00003 2.54 0.01 0.15 O.383E'"G5

I 29.52 1211.82 595.4 12.40 54575 Q n~ 0.00107 1 pc; n C;.' C.50 0.111 :'"C5.. 'w..,) ..... .1 .... U .•,;-

29.57 1212.06 518.3 12.20 54.576 9.31 O.C0123 ' 1" 0.72 0.53 O.259E+05... ~.)

29.52 1212.49 745.6 12.22 54575 9.14 0.00149 5.25 1. 17 0.57 0.490E+05

I
29.58 1213.29 1233.3 9.13 54576 8.0S 0.00192 5.75 1.24 0.61 0.755:+05
29.70 1213.51 1325.2 10.95 54576 8.12 0.00216 9.25 0.87 0.54 0.958E+C6
29.72 1213.89 1341.6 11.79 54576 7.52 0.00159 6.37 0.52 C.57 0.111 E'-07
29.74 1213.98 1343. , 9.60 54575 8.07 0.OC2i4 q <1 0.88 0.63 0.124E+07.' :'"

I 29.75 1214.17 1285.9 10.57 54575 8.24 0.00217 9.75 0.91 0.64 O.134E"07
29.81 1214.84 1381.4 10.09 54576 8.24 0.00238 9.17 0.90 0.66 O. 129E+~7
29.87 1215.44 1208.1 6.62 54576 8.57 0.00225 10.52 0.91 0.65 0.129E+07

I
29.92 1215.95 1014.9 9.80 54575 9.14 0.00223 11.84 1.03 0.65 O.129EJ.07
29.98 1215.50 893.9 9.02 54576 9.50 0.00214 12.79 1.05 0.65 C.125E.l.07
30. ,9 1218.63 701.8 12.35 54576 10.33 0.00205 15.33 1.08 0.66 0.115E+07
30.46 1222.35 1272.7 11.35 54575 8.55 0.00241 10.35 U4 0.67 0.117:-07

I
30.82 1225.47 1225.0 12.41 54575 8.17 0.00197 5.39 1.01 0.62 O.115E+07
31.30 1231.71 1277.1 11.83 54576 8.29 0.00220 7.07 1.07 0.64 O.116E+07
31.52 1234.68 1579.3 10.28 54576 8.29 0.00291 11.10 1.18 0.72 0.115E+07

I TIME = 141.81 HRS DT =3600 SECS TI~E STEP =240

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 OSlO FR SED. YI :~c

I FT FT FT f"C" FPS :~.~~ 1000 PPM " Y.""I ,:) ".

28.83 1208.71 1682.9 0.324E+0511.09 55280 6.12 O. CO 113 32.51 0.09 0.47

I
29.02 1210.04 1912.0 12.37 55280 5.57 0.00170 32.09 0.11 0.55 0.299:+05
29.22 1211.56 1786.0 14.05 55280 5.79 0.C0102 31.64 0.05 8.44 0.252E+C5
29.47 1212.38 95L8 31.34 55280 3.80 C. COO 11 2.59 O. G2 0.17 0.38gE+05

29.52 1211.81 589.~ 12.64 55290 9.51 0.00122 4.00 0.71 0.53 0.147E+05

I 29.57 1212.20 652.3 12.81 55280 9.35 0.00132 5.69 0.68 0.55 0.307E+05
29.62 1212.75 749.5 13.50 55280 8.78 0.00129 5.30 0.55 0.53 0.525:"05
29.68 1213.38 1240.4 UO 55280 9.12 0.00193 5.54 1.28 0.61 O.EC1E+05

I
29.70 1213.57 1315.5 10.49 55280 8.25 0.00223 3.52 0.86 0.65 0.l01E+0?
?O '11 1?1? 7? 1~q1 1 o 07 t:,1qn 0 7~ ~ ~n,on o no 1 1, ~ 71 n 11 :=.."'1



I
29.75 1214.41 1290.3 10.53 55280 8.20 C.00211 S.SS Q.9~ 0.63 C.133E+G7
29.81 1215.09 1414.4 10.38 55280 8.04 0.00222 8.92 1.01 0.54 0.134E+01
29.87 1215.62 1211. 9 6.68 55280 8.55 0.00223 9.75 0.98 0.65 0.133E+07
29.92 1216.14 1032 .1 9.91 55280 9.05 0.00217 10.99 1.02 0.55 0.134E+07

I 29.98 1215.65 89S.8 9.11 55280 9.47 0.00210 11.93 1.04 0.65 O.130E+07
30.19 1218.75 712.6 12.15 55280 10.24 0.00200 13.59 1.08 0.65 C.121E+07
30.46 1222.37 1255.8 11.60 55280 8.58 0.00238 9.84 1.05 0.61 0.121E+C7

I
30.82 1226.48 1226.9 12.32 55280 8.27 0.00202 6.01 1.02 0.62 0.121E+01
31.30 1231.82 1283.3 11.85 55280 8.30 0.00218 7.25 1. 04 0.64 D.120E+01
31. 52 1234.71 1591.9 10.37 55280 8.22 0.00282 11.10 1. 13 0.71 0.121E+01

I TI~E =150.81 HRS DT = 3600 SECS TI~E S1EP = 250

SECTION W.S.ELEV. \'iIDTH DEPTH Q V SLOPE nl;~ QS/O FR SED. Y1CI r-
I""'" .1.:...1- ....

FT FT FT CFS FPS .,.\4 1000 PPM C. y.

I
I'i,;

28.83 1209.12 1588.4 11.49 6315~ 6.51 0.00117 32.39 0.11 0.48 0.32EE-'·06
29. 02 1210.47 1938.3 12.85 53154 5.80 0.00152 31.85 0.13 0.55 0.305E"05

I 29.22 1211.96 1199.2 14.45 53154 5.13 0.00104 31.59 0.09 U5 0.255:+06
29.47 1212.84 950.3 25.90 63154 4.64 0.00818 ~. 61 0.05 ~ 11 0.404E+05".(."

29.52 1212.13 594.1 13.38 53154 10.44 0.00141 L55 1.21 0.58 0.192E+05

I
29.57 1212.61 554.3 13.24 53154 10.1 9 C.aOH7 S.31 1. 32 0.58 0.15 1E+05
29.62 1213.21 752.4 13.50 63154 9.65 0.00149 4.52 Le8 0.58 O.510E':'~5

29.SS 1214.04 1255.5 8.21 53~54 8.50 0.00199 6.00 U9 0.53 ~ Ollt:"~~
;J. '~'t -+\.0' '.. M

29.70 121L 54 1315.6 11. 17 5315~ 1. 57 O.OOHS 5.72 0.74 0.54 0.105E"07

I 29.12 121C69 1544.5 lU5 6315~ 1.73 O.:J820~ 5.03 0.90 0.51 0.119:+07

29.14 1214 .81 1525.1 10.72 63154 8.23 0.00222 ~ 00 1.02 0.65 0.132£+';7...... '"
29. 7 5 1214.95 1362.3 11. 12 Ogl 8.60 0.00223 7 I" 1. 11 C.53 C.l.12E+07.... "" .... ..,. .'I,
29.81 1215.58 1450.8 10.89 5315~ 8.3e O.C~22:: S.27 1 " 0.65 G.139:+07

I
I. , ....

29.87 1216.19 1227.8 o 1" 53154 8.99 C.aC223 9.32 1.09 0.66 G.133:+C7, •• 0

29.92 1216.73 1090.1 10.45 63154 9.43 0.00224 11 . ~ 8 1. 12 0.67 0.138:+0 7

29.9,9 1211.23 918.2 9.58 5'11;1 9.95 0.00213 12.29 1. 12 0.57 O.135E+G7...·I ... ·-t

I 30.19 1219.37 740.2 12.58 53154 10.72 0.00205 13.83 1. 11 0.57 0.126:"0 7

30.45 1222.99 1272.9 12.34 53154 8.71 0.00211 g. 10 1.00 0.54 G.125:101

30.82 1225.85 1232.5 12.65 53154 8.84 0.00213 5.31 L 04 0.55 0.125E+07
'1 ," 1232.59 1524.0 12.58 631.5,~ 8.22 o.onn 7.48 C.97 0.65 C.125E+07

I
'oJ,. "' ..

31.52 1235.46 1838.0 11.06 63154 7. 97 0.08257 11.10 0.96 0.53 O.125E+07

TIME = 158.85 HRS DT = 3500 SECS TI~E STEP = 250

I SECTION W.S.ELEV. WIDTH DEPTH 0 V SLOPE 050 OSlO fR SED. YI ELD
FT FT FT CFS fPS ~',1 1000 PPM ,.. Y.....

I 28.83 1209.58 1694.7 11.94 72139 6.89 0.00119 3i.74 Q.15 0.49 0.334:+05
29.02 1210.94 1967.5 13.31 12139 7.03 0.00155 3~ .52 G.17 0.54 O.311E+05

29.22 1212.39 1814 .4 14.90 72139 6.49 0.00101 30.88 0.14 0.45 0.250E+05

I 29,4 7 1213.32 955.6 21.45 72129 5.81 0.00032 2.81 0.13 0.29 0.444:+05
29.52 1212.53 595.5 14.56 12139 11. 12 0.00145 5. 1C 1.03 0.59 O.243:+~5

29.57 1213.21 658.0 15.05 12139 10.37 0.00132 A 0 r, C.89 0.55 0.399E+05....... \.1

I
29.52 1213.58 756.0 13.92 72139 10.13 0.00148 6.15 1.30 0.58 0.517E+05
29.53 1214.55 1255.1 8.23 72139 8.99 0.00195 ~ '? 1.09 0.53 0.889:+05~ • oJ ..

29.70 1214.90 1378.4 10.42 72139 8.56 0.00181 4.44 1.81 0.51 0.109E.:.07
29.72 1215.17 1525.5 11.29 72139 8.41 0.00219 5.82 1. 14 0.65 0.124E+C7

I 29.74 1215.39 1616.3 11.27 72139 8.53 0.00227 5.51 1. 18 0.56 0.137Er'J7
29.75 1215.54 1429.9 11.67 72129 8.91 0.00224 8.C5 1.23 0.65 0.147E+07
29.81 1216.23 1481.1 11.30 12139 U3 0.00228 8.90 1.21 0.55 O. 143E+~7

I
29.87 1216.73 1243.5 7.51 72139 9.49 0.00228 10.78 1. 15 0.58 0.143E+07
29.92 1217.30 1148.0 11. 02 72139 9.34 0.00232 13.35 1. 18 0.59 0.144E+07
29.98 1217.78 937.4 10.28 72139 10.41 0.00218 14.85 1. 18 o.se O. HOErD1
30.19 1220.01 801.2 13.41 72139 11.07 0.00212 15.43 1. 15 0.58 0.131:+(7

I 30.46 1223.65 1285.3 12.91 12139 8.98 0.00198 8.32 1.01 0.63 O.130E+Q7
30.82 1227.32 1239.1 13.24 72139 9.27 0.00210 6.79 1.09 0.55 0.130:+07
31.30 1233.84 1535.1 13. 02 72139 8.63 0.00221 7.88 1 ~ry 0.55 0.129:+01, • ."1,,

I
31.52 1235.90 1919.5 11.50 12139 8.23 0.00254 11. 10 1.00 0.68 0.130:+07



-

I SECTICN W.S.ELEV. WIDTH DEPTH 0 V SLOPE 050 OSlO FR SED. YIELD
FT FT FT CFS FPS M;! lOCO PPM C. Y.

I 28.83 1210.10 1701.7 12.42 82255 7. 28 0.00120 28.36 0.23 0.50 0.345E+05
29.02 1211.48 2000.1 13.93 92255 1.25 0.00141 30.28 0.25 0.54 0.22~E"06

29.22 1212.87 1829.6 15.35 82255 6.88 0.00110 24048 0.27 0.47 0.272E"05

I
29.47 1213.83 958.1 17.48 82255 1.28 0.00057 2.84 0.35 0.28 0.580:+05
29.52 1213.10 553.4 16.33 82255 11.55 0.00125 5.30 1.33 0.57 0.30!:+C6
29.57 1213.52 565.8 13.64 82255 11.45 8.00157 5.69 1.24 0.62 0.~58E+06

29.52 1214.28 760.4 H.78 82255 10.60 0.00145 ' ·l~ 1.09 0.58 0.673:+05., ..... v'

I 29.68 1215.28 1217.2 8.25 82255 9.11 0.00114 5.59 U2 0.50 0.945E+05
29.70 1215.31 1379.3 10.51 82255 9.85 0.08251 3.79 1.25 0.71 O.115E"07
29.72 1215.15 1580.0 12.70 82255 8.05 o.oem ' 0, 0.95 0.58 O.12E"C7..... (,.; ...

I
29.74 1215.21 1551. 2 11.99 o~~" 8. H 0.00212 6.29 1.25 0.54 0.14 3E+07

r..ilo~ .. ""

29.75 1215.29 1538.4 12.20 82255 9.41 0.00248 11.09 1.29 0.70 0.153E+07
29.81 1217.14 1533.3 12.04 82255 8.83 0.00199 7.21 0.93 0.53 0.149E"~7

29.87 1217.51 1256.3 8.25 82255 9.77 0.C0215 11. 08 1.28 0.57 0.150E"01

I 29.92 1218.06 1199.9 l1.5e 82255 10.11 0.00225 ~~ I, 1. 18 0.59 0.150:+07l"."t ...

29.98 121335 975.5 10.98 32255 18.89 0.00220 ~5.a4 1.2e 0.59 0.1eSE+0!
30.19 1220.75 870.4 14. 35 82255 11.27 O. C0211 15.90 1.20 0.69 D.137E"'C7

I
3US 1224.31 1305.5 13.33 ~22S5 9.35 0.00194 8.12 1.07 0.53 C. ~35E+07
30.82 1227.88 1245.6 13.89 82255 o p 0.00205 ? 24 1. 11 0.65 0.136:+07..... V I

31.30 1233.50 1548.6 13.53 82255 9.05 0.80220 g.B 1.05 C.6S C.135E+07

31.52 1236.35 1958.8 11.96 82255 8.51 0.00245 11. 10 1.02 0.58 0.135E+0?

I TI1"E :: 174.36 HRS DT :: r l1 SEes TI~E SiEP :: "on
J~ • l""

I
SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 QS/O FR SED. YI EJ. J

FT FT FT CFS FPS MY 1000 PP~l C. Y.

28.83 1210.19 1702.8 12.47 B4333 7.39 0.00123 24.93 0.31 0.50 0.357::"05

I 29.02 1211.59 2007.1 14. 03 24333 7.29 C.00145 25.78 0.35 n :: ... 0.338E+05\,/ ..... "'t

29.22 1212.98 1832.1 15.33 84323 7. 02 0.00114 12.32 0.41 D.tS 0.287E+05
29.41 1214 .CO 959.9 15.13 8033 o 1~ 0.00C81 2.99 0.5~ a.~4 0,805:"05.... , I

I
29.52 1213.35 50.7 14. 9~ 8~233 11.92 0.00133 5.38 1. 15 0.58 0.35EE+05
29.57 1214.35 570.9 15.75 84m 1C.34 0.C0109 C 73 a.75 a.52 0.510E+05
29.62 1214.53 7~n 1 1'" no 84333 10.52 0.0013S 5. 11 1.29 0.57 0.725:V:5.... w. I I I. ,,";J

25.58 1215.65 1284.5 10.27 84333 8.84 0.00153 :; n~ 1.20 0.57 ~.9gSE+05·J.V'-

I 29.70 1215.70 1382.1 11.20 84333 9.42 0.00210 f.24 ' ?" 8.55 0.12C:~~7, •• 0

29.72 1216.28 1701.0 11.69 8033 8.33 0.00123 5.99 0.82 0.60 C.13I.E"07
29.74 1216.45 1555.1 12.31 84333 8.42 o.oom 5.41 0.85 0.50 C.WE+:)7

I
29.75 1215.49 1531.5 12.82 84333 9.18 C.C0220 8.58 1.20 0.55 0.158:+[7
29.81 1217.12 1541.3 11.79 84333 9.27 o.oms 10.21 1.26 0.67 O.15~E+07

29.87 1211.50 1252.5 8.29 811 ?? 9.97 0.00224 11.37 1. 1~ C.68 O. 155E~G7"i' ... ..J-J

29.92 1218.18 1211.4 11.55 84333 10.25 0.C0231 13.49 1.20 0.59 0.155E+07

I
29.93 1218.45 910.7 11 10 81 "? 11. 11 O. C0225 15.99 1 ~I 0.70 O. 152E~07I I. i V ""J.,J,j 1 .... "1'

30.19 1220.82 878.3 14.53 84333 11.30 0.00209 15.58 1.22 0.58 0.143E+87
30.4& 1224.35 1308.9 13.29 84333 9.52 0.C0201 B. '~2 1.:3 0.55 C.HIE+07
30.82 1227. 99 1248.4 14.08 8!333 9.72 O.C82G2 7.54 1. 10 0.55 0.141E+07

I 31.30 1233.51 1550.7 13.55 84333 9.14 0.00220 3.93 1 ~7 0.55 0.140:+07, ..... 1

31.52 1236.45 1956.2 12.05 84333 o ,~ 0.00244 11.1 0 U3 0.5e 0.140E ... 07
iJ .... '"

I
TIME :: 181.53 HRS DT :: 1977 SECS TIME STEP :: 290

SECTION W.S.ELEV. WIDTH DEPTH 0 V SLOPE D5a OSlO FR SED. v· ... , n
11:'L:.I

FT FT FT CFS FPS \Ill 1Q~O pp~ (' Y.,,,', \'/.

I 28.83 1210.29 1703.9 12.50 85490 7.53 0.00125 20.11 0.43 0.51 O.3HE"05
29. C2 1211.73 2015.3 i4.11 85~90 7.35 O.C0146 19.55 C.50 0.54 0.359:+05

I
29.22 1213.13 1835.9 15.22 86490 7.22 0.00121 5.93 0.55 o ,n 0.311:+05.-"
29,47 1214.23 972.0 13.40 86490 8.72 0.00098 3.37 0.79 0.48 0.115:+05
29.52 1213.88 508.3 15.10 85490 11.21 0.00122 5.93 1.09 0.55 0.408:+C6
29.57 1214.28 575.1 13.71 86490 11.07 0.00134 S. H 1.19 0.57 C.552E~S5

I 29.52 1214.84 762.9 11.54 85490 10.60 0.00137 5.33 1. 1B 0.57 O.776E+05



L ~ • i ~' :~i6.U0 ; J I I • :' ..; . ,,;.- ':.. ..:. " ; ~ ., ......... -

I 29.72 1216.34 1713.7 12.55 86490 8.68 n nn"n" 5.82 C.98 0.63 0.14OE+07v • .,; .... ~ .... J

29.74 1215.61 1579.3 13.15 85490 8.49 0.00185 6.64 0.B5 0.61 0.153E+D7
29.75 1216.61 1429.1 13.43 86490 9.40 0.00209 8.70 1.09 0.65 0.153E+C7

I
29.81 1217.28 1552.3 12.06 85490 9.29 0.00224 10.39 1.14 0.57 0.150:.1.07
29.87 1217.74 1272.8 8.44 85490 10.03 0.00222 12.08 1. 15 0.68 0.150E+07
29.92 1218.33 1218.0 11. 75 85490 10.22 0.00223 14.04 1. 15 0.58 0.161E+07
29.98 1218.98 1017. 7 11.23 85490 10.73 0.00207 14.24 1.14 0.57 0.157E-07

I 30.19 1221.15 907. 7 14.90 85490 11. 09 0.00198 15.06 1. 13 0.67 0.148E+~7

30.45 1224.49 1310.9 13.43 86490 9.58 0.00198 8.55 1. 10 0.54 0.145:.1.0 7

30.82 1228.08 1249.8 14.20 85490 9.82 0.00202 7.89 1. 11 0.55 0.145E+07

I
31. 30 1233.65 1553.1 13.78 86490 9.21 0.00219 9.32 1.07 0.56 0.145E+07
31.52 1236.54 1974.1 12.14 85490 8.64 0.00243 11. 10 1. 04 0.68 0.145EL~;7

rr~E = 187.98 HRS DT = 3341 SEes TIME STEP =300

I SECTIO~ W.S.ELEV. \~IDTH DEPTH Q V SLOPE D50 qS/O FR SED. VT:::1 n
I L '_'~:..'

FT ~T n CF3 FPS ~\1 lCOO PPM C. v
, I

I 28.£3 1210.38 1704. 9 12.53 88431 7.65 0.00129 16.59 O.H 0.52 n 'Oit:'J,,(H;
........... l __ ",I..'

29.02 1211.85 2022.3 14.18 88431 7. 41 O.CCH5 1U4 0.53 0.54 :.324E+C5
29.22 1213.26 1838.4 15.14 88431 7.39 0.00127 5.90 0.57 0.51 0.339:+~5

I 29,47 1214.42 973.9 12.17 29~31 9.07 0.C0109 LQ3 a. ,~c C.5C C.155E+C5

29.52 1214.17 611.5 14.58 8801 11. 13 O. 00 116 5.29 0.88 0.54 8.457E+C5
29.57 1214.54 580.3 13.69 8e~31 lUS 0.C0131 5.22 1.17 0.57 0.511E+05
29.52 1215.09 755.7 11.93 88~31 10.56 0.00133 5.50 1. 14 0.55 0.825:+05

I 29.68 1216.05 1289.9 11.53 se431 9.05 0.00157 5.77 1 rA 0.58 C.11OE+07,.',,'"

29.70 1215.13 1383.0 12.35 38431 9.49 0.00203 7. 12 1.20 0.64 0.130E+01

29.72 1215.74 1705.7 13.24 33431 8.29 0.C017O 5.35 0.79 0.52 ~. :~~~+0'7

I
29.74 1216.83 1687.7 13.89 88431 8.75 0.00200 7. CO 1.04 0.E3 O.158E+07

29.75 1216.95 1575.7 13.93 88~31 9.13 0.00210 9. a1 ' 'n C.65 C.1E8E.l.07,.1 ...

29.81 1217.55 1554.3 12.19 88431 9.24 0.00215 0.42 1.14 0.56 0.155E+07
29.87 1217.93 1280.1 8.63 8301 9.97 0.C0213 ~ . ~ 5 1. 12 n ~" 0.155E.l.07'J • ... t

I 29.92 1218.55 1244.0 11.89 88431 10.13 0.00217 3. B5 1. 15 0.67 0.157E+07

29.92 1219.21 1055.9 11. 25 o~" ~ 1 10.65 0.OD2C8 14.09 1 17 0.57 O. 153~+C7i.i ... ,!,.,.' , j. ,,"

30.19 1221.37 932.4 : 5.15 98431 11.00 0.00194 14 .7~ U9 0.55 O. 15~E+07

I
30.45 1224.51 1313.0 13.54 93~31 9.53 0.00195 8.78 U9 0.64 a.152E+07

30.82 1228.17 1251.6 14.33 83431 9.89 0.00282 9.28 1. 18 0.55 O. 152E.I.~7

31.30 1233. H 1555.3 13.a9 88431 9.28 C.00218 9.57 1.07 0.55 0.150E+07
31.52 1235.63 1981.4 12.23 88131 8.58 0.00242 11. 10 1.04 0.67 O.15GEt07

I TI1'1E = 193.97 HRS DT = 2823 SEes TI~E STEP = 310

I
SECTION W.S.ELEV. NI DTH D:PTH Q v SLOPE D5a QS/O FR SED. YIELD

q FT FT CFS FPS ~:"! 1000 PP~ " Y.,,,

28.83 1210.29 1703.5 12.39 85773 7.65 0.00133 13.81 Q.48 0.52 O.417E+aE

I 29.02 1211.80 2018.6 lces 85773 7.~O O.aSi~g 9.87 0.57 0.54 0.407:+05
29.22 1213.24 1839.4 14.53 85773 7.58 0.00142 5.38 0.59 0.54 0.355:.1.05

29.47 1214.44 973.8 12.14 95773 8.98 0.C0108 4.35 0.82 0.50 O.2Q3E+05

I
29.52 1214.15 617. 3 13.53 85773 11.19 0.00123 5.70 0.87 0.56 0.505E+05
29.57 1214.81 586.9 15.40 85773 10.35 0.00109 5.18 0.74 0.52 0.559E+06
29.62 1215.14 757.1 11.93 86773 10.37 0.00129 5.33 0.83 0.55 O.872E+05
29.58 1215.13 1290.2 12.54 86773 8.55 0.00138 7. 33 0.54 0.55 0.1!1:+07

I 29.70 1215.27 1375.3 12.97 85773 8.71 0.00155 8.01 0.67 0.57 0.135E+07

29.72 1216.59 1725.4 13.19 86773 8.28 0.00175 7. C5 0.71 0.59 8.149E+07
29.74 1216.65 1665.8 13.72 85773 8.90 0.00213 9.42 1.05 0.55 0.153:.1.01

I
29.75 1215.80 1530.0 13.78 85773 9.19 0.00212 10.27 1.07 O.5S 0.173E+07
29.81 1217. 41 1555.1 12.11 85773 9.28 0.00223 13.19 1. 13 0.57 O.15£E+07

29.87 1217.83 1277.2 8.53 85773 9.91 0.SC216 14. 03 1 r~ 0.67 O. 17CE~07I .......

29.92 1218.47 1252.8 12.13 86773 10.12 0.00225 15.17 1.08 0.58 O.171E.l.07

I 29.93 1219.12 1151.0 11. 15 85773. 10.38 0.00219 14. 95 1. 12 0.68 O.157E+07
30.19 i221.28 929.9 14.99 85773 10.89 0.00192 H.l1 1.09 0.55 O. 158~+C7
30.45 1224.49 1311. 6 13.26 85773 9.72 0.0~2ag g. 19 1. 12 0.65 0.155E+07

I
30.82 1228.18 1254.1 14.15 85773 9.71 0.00195 B.51 1.C7 0.54 0.155:+07



C. ~54E+07
O. 167E~~7

J. i53:+87

(" 1 7 ~:: .('11
'oJ. I I".... ~.

c. Y.

C. Y.

C. 18~E+07

O.488E·as

0.179E+J7

0.139E+07

0.15:U07
0.161:+':7
0.mE+07
0.159:+07

0.424 EV'S
0.263:+05
0.577:+05

O.18CE+D7
0.181E+C7
C. 177E+C 7
0.168:.1.07
O.165EJ.Q7
0.166:+07
0.154E+C7
0.155E.l.J?

0.955:+e5
0.123E+07
0.1HE.l.07
0.158E+07
O. 172E"'~?

0.177E·07
0.174E+C 1

o. mE+O?
0.172:+07

O.~87E~05

0.448E.l.05
0.285E+06

0.439E+05
0.433E+05
0.394E+CG
0.232E+05
0.541E+C5
0.595:+06
0.912:+06

SE~. YIE~D

SED. YIELU
C. Y.

SED. YJELQ

!=R

FR

FR

0.53
0.51

0.58
C.57
~ ~I
J.>w1'

0.57
0.55
0.55
C.5S
0.66
0.65
0.55
0.55
0.54
0.65
0.58

0.49
0.45

0.65
0.54
0.54
0.63
0.54
G.66
0.63
0.65
0.68

0.53
0.54
0.52
0.48
0.51
0.53
0.55

0.52
0.54
0.51
0.45
0.49
0.49
0.53
0.60
0.58
0.67
0.6~

0.55

1 1 n
10.\01

1. C3
1.09

1.02
1.03
1.05

0.53

0.52
0.57
0.:7
0.58

0.49
0.57
0.62
0.52
0.86
1.03
1. 17

0.57
0.99
0.90
0.89
1.25
US
0.S8
0.8 7

0.85
0.23
0.94
0.92
1.00
0.94
0.97
1.00

0.57
1.14
1. 12
1.00
0.S9
1.04
1.02

7.72 0.48
7.55 0.52
5.33 0.51
3.50 0.37

4.96
!.49
7. 08
5.77

4.20

11.10

5.39
5.63
8.82
9.2!

10.35

10.53
3.23
5.38

11.42
12.20
12.:5
12.82
8.79
8.67

:0.00
0.00255

0.00138
0.00154
0.00138
0.00100
0.00103
0.C0115
0.00131
0.00153
0.00155
0.GC213
o.oom
0.00217
0.00225
0.G0217
0.00211
C.C01SS
0.0019~

0.002 ' 8
0.00197
C.CC223

5.50 0.00141
5.37 0.00157
5.27 0.00131
7.~8 0.oe095

5.94 0.00142 8.40
5. 7~ 0.00157 ?5;
6.67 0.00135 5.18
7.58 G.GOOS5 4.19
9.25 0.00099 4.42
8.99 C.C0103 4.50
9.10 0.00124 5.44
8.34 0.00181 5.54
8.01 0.00158 5.98
8.49 0.00241 8.83
8.34 0.00211 8.78
8.69 0.00216 9.32
8.45 0.00224 18.51
8.eo 0.00208 10.71
9.04 0.00203 10.60
9.32 0.00193 11.08
9.87 0.e0191 11.74
8.85 0.0~222 9.52
8.59 0.00200 3.72
8.40 0.00230 9.85
8.04 0.00251 11.10

7. 39
7. 15
7.19
8.35

10.07
10.00
9.93
8.58
8.34
8.43
8.95
9.14
8.93
9.52
9.58

10.07
10.59
9.B
9.28
8.85
8.42

53842
63842
638.12
53342
63842
63842
63842
53342
53842

S3e42
53342
63342
63842
63842
53842
53842
53842
53842
53842

12.65
11.06

11.09
12.89
13.71
11.25
11.72
12.24
10.74
10.86
12.08
12.22
,3.44
12.72
11.39
7.39

10.75
8.99

12.52
12.30
12.15

11.81 75701
13.52 76701
14.28 76701
11.78 75701
12.98 75701
12.99 76701
11.25 75701
11.92 76701
12.85 76701
12.99 76701
13.01 75701
13.32 75701
11.7976701
S.Cl 75701

11.60 75701
1~.21 75701
13.£0 75701
12.76 76701
13.20 75701
13.35 75701
11.58 75701

10.59 54412
12.41 5H12
13.22 54412
10.77 5W2

1579.5
1919.3
17H.O
972.3

1586.5
1950.2
1789.3
973.2
517. 1
585.5
763.9

1279.2
1323.9
1510.7
1433.3
1310.9
1450.7
1241. 5
1137.7
998.0
872.5

1280.6
1242.2
1497.2
1839.4

1595.1
1989.4
1816.3
974.2
619.1
685.7
755.4

1285.7
'353.1
1582.0
1557.5
1393.8
1525.2
1262.5
121? 8
1025.2
889.3

1300.0
1250.3
1540.0
193C 71236.08

1233.17

1208.57
1210.22
1211.72
1213.01

1209.14
1210.71
1212.22
1213.51
1213.41
1213.78
1214.05
1214.71
1214.99
1215.09
1215.39
1215.54
1216.25
12iS.80
1217.34
1217.33
1219.85
1223.06
1226.98
1232.49
1235.46

1209.78
1211.34
1212.82
1214.11
1213.95
1214.29
1214.64
1215.49
1215.77
1215.94
1216.06
1216.25
1215.97
1217 .45
1218.07
1218.50
1220.55
1223.84
1227.69

29. 7~

28.83
23.02
29.22
29.47
29.52
29.57
29.62
29.69
29.70
29.72

28.83
23.02
29.22
29.47

29.75
29.81
29.9 7
29.92
29.98
30.19
30.45
30.82
31.30
31.52

28.83
29.02
29.22
29.47
29.52
29.57
29.62
29.58
29.70
29.72
29.74
29.75
29"".81
29.87
29.92
29.93
30.19
30.45
30.82
31. 30
31.52

TIME =219.74 HRS Dr = 3600 SECS TIME STEP = 340

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 05/0
FT FT FT CFS FPS M'" 1OCO PPM

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE 050 QS/O
FT FT FT C'S FPS ~:~ 1000 ?P~

SECTION W.S.ELEV. WIDTH DEPTH 0 V SLODE 05,:) Q3/0
FT FT :::T CFS !=DS ~."1 1COO PPM

TI~E =200.90 HRS DT = 3042 SEes TIME STEP = 320

TIME =209.74 HRS DT = 3600 SECS TI~E STEp: 330

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



C.159E~07

~. 17DE.l.C!;

S.1g9E+G?

O.509E+~5

C.5~9:+C~

C. Y.

O.S3?E.L.~5

C.8SCE+Q5

0.333E+05

c. ~:5:~C7

C. 1SCE-!-~7

0.189E+07

8.176E+C7
Q. ·!7SE~07

a.1025"07
0.1305+07
0.1515"07
G.156E"07

0.1HE"S7
O.173E+07
O.174E':'O'

0.52SE+CS
C.529E+05

Q.555E.l.26
C.S3CE+05
O. 1C5:+~'t?
0.133E+07
0.155E':'Q7
O.159E':'07
O.183E+n
C.193:.I.1)7
O.1SCE+07
O. 19iE+~7
0.192:+0'

0.190E+07
O.187E+07

0.990E+05
0.127E+07
0.148E+07
0.152E+07
0.175E+07
0.185E+07
0.183E+07
0.184E+07
O.185E"07
Q.1S1E+Q?
0.172E+07
C. 171 :"07
O.17CE L O?

SED. YIELD

SED. YIE~D

C. Y.

FR

FR

0.50

0.51

0.53

0.55

0.52
0.53
C.55
0.6 1

0.5 i
0.51
0.6'
0.61
0.62
0.61

a.52
0.51
Q.6 1

0.52
C.52
0.52
C.62
0.53
0.54
0.53
C.65
0.59

0.51
0.53

0.51
0.54
0.55
C.51

0.53
0.50
0.0
r. ,~
...... "t.J

0.57
0.61
0.60
0.62
0.63

0.70

0.53
0.64
0.62
0.52
0.53
0.65
0.53

O.6~

0.46

0.85

0.48
0.50
0.50
0.58
0.87

0.64
0.84
0.82
0.82
0.84
0.85
C.82
0.84

5.32

7.41
7.25

3.70
4.87
5.22
4.75
5.11
5.74
7.24
U4
9.04
8.81
8.55
8.77
9.19

D5J qS/O

~50 QS/O
M~ ~OOO PP~

5.45 8.48
;.~3 S.48
~.12 0.S9
5.22 0.80
5.03 0.59
5.95 C.5:
5.74 0.80
5.88 0.58

7.57 O.!B
7.5~ C.~8

B.S9 0.78
9.~1 0.79
8.89 0.81
9.33 0.84
9.51 0.85
9.70 0.87

10.55 0.91
9.42 0.92
g.Ol 0.95
2.54 0.97

1:'10 1.04

4.53 0.64
5.32 0.75
6.83 0.74
5.9~ 0.53
1C~04 0.79
9.8E 0.75
9.50 0.76

10.28 0.85
9.59 0.85

10.13 0.88
11. 11 0.91
lG.02 0.93
8.26 O.SO
8.77 0.99

11.10 1.07

SLOP;:

SLOPE

0.G02C~

0.00202
0.00194
0.00189
O. GO 191
0.00218
0.00211
0.00223
0.00272

0.00155
0.00'98
0.00207
0.00199

0.00141
C.OC155
0.00133
0.00105
0.00100
0.00115
0.00133

V
FPS

V
FPS

8.26
8.25
8.05

6.42 0.00140
5.28 0.00155
6.31 0.00137
Ul 0.C0110
8.E5 0.00103
8.75 0.C0121
8.58 0.C0131
7.38 0.00156
7.80 0.00198
7.58 0.00205
7.53 0.00199
7.99 0.00193
7.82 0.00201
8.09 0.GOiS9
8.43 0.00:92
8.72 0.00187

6.47
5.31
6.28
7. 35
8.65
8.70
8.58
7.42
7.82
7. 79
7. 59
7.99
7. 92
3.18
8.5 1

8.81
9.22
o ~o
,';. I.~

8.65 0.C013O
7.65 0.00158
7.91 0.00200
7.53 0.00195
7.82 0.00207
8.18 0.00207
8.02 0.00207
8.34 0.00211
8.59 0.00195
8.88 0.00191
9.32 0.00192
8.37 0.00224
8.24 0.00206
8.33 0.C0224
8.11 a.0G275

Q
CFS

53552
53552
53552
53552
53562
53562
53562
53552
53552
53552
53562
53552
53552

53552
53552
53552
535~2

52552
53'362
52552

FT

9.25

CFS

1C. 44
11. 20
11.45
12.24
12.41
11.42
5.82

10.02
8.12

lU9
12.10
11. 15
11.75
10.32

10.54
10.48
1n O~
, 'oJ. 'J '"

9.55 5~412

10.54 54412
10.91 544i2
11.9254412
12.33 54412

10.50 52712
12.3; 52712
12.99 52712
10.65 52712
10.26 62712
10.50 52712

9.11 52712
10.39 52712
10.88 52712
11.52 527 12
12.03 52712
12.34 52712
11.40 52712
5.79 52712
9.£5 52712
2.07 52712

DEP:H

1~. 54
12.39
13.13

12.42 54412
11.45 5W2
6.81 54412

10.08 5W2
8.18 54412

11.59 5U 12
11.97 54412
11.39 54412
11.31 54412
10.35 54412

WIDTH
FT

9ES.3

DT : 3600 SECS Tl~E STEP = 350

DT : 3500 SEes TI~E STEP: 350

WIDTH
FT

1070.8
958.0

1253.8
1233.2
1278.6
1588.4

1579.1
1917.0
1730.7
972.7
617.5
584. 2
762.4

1277 .1
1335.5
14N.l
1413.9
1265.8
m5.9
1~~1 ~;"'''' .........

i578.5
1914.4
17 20.8
973.2
619.1
535.0
752.9

1278.4
1324.4
14 73.7
1413.8
1259.8
1339.8
1223.7
1071.3
958.0

752.1
1275.4
1333.5
1440.1
1414.0
1257.8
1331.9
1222.4
1071.4
958.6
850.7

1262.9
1234.1
1279.2
1595.8

W.S.ELEV.
FT

1208.53
1210_ 18
:211.64
1212.99
1212.98
1213.26
1213.51
1214.39
1214.49
12140 72
1214.97
12 1 5.11
1215.73
1215.25
1215.75
1217.24
1219.28
1222.39
1226.34
1231.75
1234.72

28.83 1208.EO
29.02 1210.14
29.22 1211.59
29.47 1212.99
29.52 1213.00
29.57 1213.28
29.62 1213.58
29.68 1214.43
29.70 1214.53
29.72 1214.81
29.74 1215.02
29.75 1215.17
29.81 1215.77
29.87 1215.30
29.92 1216.79
29.93 1217.27

29.9~

29.98
30.19
30.45
30.82
31.30
31.52

2:.83
29.02
29.22
29.47
29.52
29.57
29.62
29.68
29.70
29.72
29.74
29.75
29. e1
29.87

29.52 1213.55
29.68 1214.27
29.70 1214.41
29.72 1214.70
29.74 1214.87
29.75 1215.02
29.81 1215.58
23.87 1216.21
29.92 1216.74
29.98 1217.23
30.19 1219.27
30.46 1222.4~

30.82 1226.42
3~.30 1231.77
31.52 1234.75

TIME: 229.74 HRS

TI~E : 239.74 HRS

SECTION W.S.ELEV.
fT

SECTICN

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



TIME = 249.74 HRS DT = 3600 SECS TIME STEP = 370

0.585E+05

C.175E+C7

O.17SE+07
O.177E+07
O.179E.l.Q7

0.191E.l.87
O.198E+07
0.199E+07
0.195E+07
0.lS8UJ7
0.186:+07
0.18EE.l.07
0.185E+07
0.181E+87

0.129E+07

0.557E+06
0.559:+05
0.532:+C5
0.3221:+05
0.721E+05
0.887E+05
O.111E+Q7
O. WE.l.C7
0.161E+07

0.195:+07
0.195:+07
0.193:.1.0 7

0.lS~E+07

0.182E!-07
0.182E+O?
0.18':.1.07
0.183E+07

0.549E+C5.
0.S~9E+05

0.511E+C5
0.358:+0S
0.S94E.l.05
0.8S9E+C5
0.108E+07
0.137E+07
0.158:.1.07
C.112E.l.07
0.185:+07
O. mE+07
0.19H+C7

SED. YIELD
C. Y.

SED. Y!E~D

C. Y.

SED. YIELD
C. Y.

0.52
n q

FR

FR

FR

0.62
0.64
C.5!
0.64
0.59

0.51

0.52
0.53
0.51
0.49
0.51
0.51
0.54
0.57
0.56
0.59
0.50
0.50
0.52
0.52
0.51
0.51
0.52
0.53
0.53
0.64
0.S8

0.54
O.5~

0.59

0.51
0.53
0.51
0.~9

0.50
0.51
0.54
0.56
0.59
0.59
0.51
~. 61
O. 6~

0.51
0.61

.... :; ~ ...... ~

0.61
0.92
0.68
0.72
0.90
0.73
0.72
0.82
0.83
0.84
0.85
o.es
0.90
0.92
0.92
0.98

O. e2
0.85
0.90
0.92
0.94
0.94
1.00

0.47
0.49
0.50
0.55
0.61

0.45
0.48
0.51
0.60
0.75
0.77
0.58
0.63
0.92
0.85
o.es
0.81
O.Sl

B.08

5.81
6.57
5.08
3.89
4.16
4.06
5.70
4.43
4.31
5.93
6.83
7. 39
7. 53
7. e5
8.06
8.40
9.00
q ,~
...... '"1'

9.52
11. 10

8.22 0.00213 g.OO 0.95
8.21 0.00222 8.58 0.95
7.99 0.00210 11.10 1.02

6.33 0.00145
6.17 0.00153
5.32 0.00142
7.38 0.00118
8.70 O.OOW
8.~1 0.00115
8.a 0.00135
7.44 0.C0173
7.37 0.C0167
7.62 0.00181
7.69 0.00191
7.58 0.00191
7.74 0.00204
7.92 0.00200
8.25 0.00189
8.51 0.00185
8.85 0.00185
8.04 0.002i3
8.06 0.00215
8.02 0.00221
7.85 0.00267

6.37 0.001~2 7.19
6.23 0.00157 6.85
6.310.00141 5.13
1.37 a.00113 3.77
8.750.00111 4.14
8.59 0.C0119 5.07
8.53 0.00134 4.75
7.35 0.0015C 4.85
7.52 0.00 1 87 6.96
7.51 0.00180 5.80
7.59 0.00198 7.65
7.e6 0.00195 7.59
7. 75 O.C02C~ S.23
7.99 0.oei9S 9.~2

8.33 O.0019D e.3~

8.62 0.OC187 8.73
8.9S 0.00187 9.38
8.13 0.00215 8.54
8.14 0.00214 8.03
8.11 0.00221 8.54
7.93 0.00259 11.10

11.09 52112
11.59 52112
10.28 52112

10.39 51193
12.24 5:193
12.81 51193
10.51 51193
9.83 511S3

10.42 51193
8.79 51193

10.01 51193
10.55 51193
11.22 51193
11.77 51193
12.14 51193
11.29 51193
6.70 51193
9.83 51193
7. 95 51193

11.25 51193
12.30 51193
10.99 51193
11.58 51191
10.20 51193

10.25 49655
12.14 49555
12.53 49555
10.30 49555
9.54 49555

10.24 49655
8.55 49655
9.54 49555

10.00 49655
10.45 49555
11.35 49555
11.92 49555
11.11 49555
6.59 49555
9.59 49555
7.84 49555

11.09 49655
12.34 49555
10.89 49555
11.45 49555
10.11 49555

1232.4
1217.3
1580.5

1575.5
1903.8
1649.1
972.7
521.4
685.2
163.2

1276.8
1264.1
1216.1
1270.4
1259.3
1308.0
1218.5
1055.5
950.4
815.6

1232.8
1229.5
1259.5
1544.9

1577.1
1909.0
1703.3
973.0
520.1
685.6
763.1

1278.4
1305.2
1284.0
1388.0
1259.5
1326.7
1221.5
1064.0
954.2
874.1

1212.1
1230.9
1273.2
1562.9

1225.29
1231.75
1234.58

m8.50
1210.05
1211.49
1212.94
1212.94
~213.30

1213.55
1214.41
1214.55
1214.75
1214.95
1215.11
1215.72
1216.25
1216.74
1217.22
1219.23
1222.25
1225.20
1231.59
1234. 60

1208.40
1209.99
1211.38
1212.85
1212.89
1213.29
1213.62
1214.33
1214.54
1214.67
1214.85
1215.08
1215.54
1216.19
1215.68
1217.16
1219.17
1222.17
1226.10
1231.52
1234.51

30.82
31.30
31.52

28.83 1207.83 1652.2 9.73 41553 5.~4 0.00153 7. 16 O.~~

~a"? ,?no ~o '~72' " ~7 ~,~~~ ~ P4 ~ n"'~? 7 1~ . r ?p

28.83
29.02
29.22
29.47
29.52
29.57
29.52
29.58
29.70
29.72
29.74
29.75
29.81
29.81
29.92
29.99
30.19
3U5
30.82
31.30
31.52

28.83
29.02
29.22
29.47
29.52
29.57
29.52
29.59
29.70
29.72
29.74
29.75
29.81
29.87
29.92
29.98
30.19

30.92
31.30
31.52

TI~E = 269.74 HRS DT = 3500 SECS TIME STEP = 390

SECTICN W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 qS/Q
FT FT FT CFS FPS ,~:,l 1000 PP,"1

T!~E =259.14 HRS DT = 3500 SECS TI~E STEP = 380

SECTION W.S.ELEV. WIDTH D:PTH 0 V SLODE D50 QS/O
FT FT FT CFS FPS ~~ 1000 PPM

SECTION W.S.ELEV. WIDTH DEPTH 0 V SLOPE D50 QS/O
FT FT FT C~S FPS ~\l 1000 PP1"

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



0.203£+0 7

O.181E-~C7

C.1!5E+D1

0.206E+07

0.S99E"05
a.557E+QS
Q.429:+06
0.759E"C5
0.939E+05
a.l1?E"Q7

O.S95E+-CS

O.191E+C7
C.190:"07
0.19:: .. 07

C.167E+Q7
0.182E'C7
0.19SE+C?

0.554:"'05
n ~~,="n~"' •• t.,...JI.o .... ,.

0.155E+07

0.192E+07

0.76W-25
0.932:+05
0.116E"'07
11 1A~~J.n7
",. j ...... "'" v I

0.595E+OS

0.195E"'07
0.205E-07
0.202:"'07
0.203E+07
O. 20e E+C?
0.201E"07
a. :93E+O?

0.748E"05
0.915:+C5
0.114E"07
O. WE+07
0.164E+07
o. mEt07
O.192E+07
O.203E+C7
0.200E+07
0.201E"07
0.202E+07
0.199:+07
0.191E+07
0.190E"07
0.189E+07
0.188:+07
0.191E"07

SED. YIELD
C. Y.

SED. YIEL')
C. v

n 7?

FR

FR

:.53

0.52

0.40

0.51
0.52
0.39

0.45

0.50
0.55
0.56
0.59

O.H
0.39
0.43
O.~S

0.47
0.45
0.48
0.51
0.53
0.49
C.64
0.58
0.62
0.54
0.55
0.61
0.58
0.57
a.53
0.62
0.50
0.69

0.51
0.52
0.55
0.50
0.52
0.62
0.62
0.58
0.63
0.63
0.50
0.50
0.50
0.54
0.63
0.63
0.59

0.64
0.33
0.82
0.78
0.75
0.79
C.85
0.83
0.83
0.95

G.70
0.58
0.55
0.93
1.02
1.02
0.79
0.73

I ~o
-t.-,),.I

Ul
7. 84
8.51
8.1 S
8.09
8.62

US
L52
5.55
6.61
6.83
8.55

D50 CS/O
~.~ 1COO PPM

D5 ~ qS/Q
\\'J 1oeo DO~

9.n 0.17
3.41 0.15
5.00 0.23
3.98 0.32
3.79 0.25
US 0.32
4,50 0.35
5.41 0.35
409B 0.38
5.52 0.51
7.43 0.55
9.37 0.57

13.85 0.50

3.35
8.12
8.28

11.1 0

8.37 0.33
8.35 0.28
5.03 0.19
3.99 0.43
4.11 0.44
L28 0.17
5.12 0.50
4,95 0.55
S.H 0.40
7.10 0.92
5.79 0.51
9~75 C.~2

9.29 0.72
10.85 0.71
9.29 0.56
,~_~1 0.60
7.95 0.62
8.62 0.73
8.17 0.70
7.52 a.56

11.10 0.90

SLOPE\,,
FPS

7.03 0.00254
1. 17 0.00207
7.01 0.~0181

7.27 0.00174
7. 13 0.00229
U9 0.00232
5.72 c.cnos
7.19 0.00285

L27 0.00137
5.05 0.00082
L 70 0.00106
5.07 0.00127
5.37 0.000S5
5.55 0.001~8

5.72 0.00138
6.05 0.00136
6.14 0.00135
5.44 0.00170
5.81 0.00172
7.05 0.00195
6.81 0.00239
~ ~I; n rn1~'

5.30 0.00155
5.19 0.00172
5.13 0.00078
5.98 0.00119
5.15 c.caoge
5.78 O.OOlH
6.85 0.00136
7.18 0.00145
5.89 0.00118
7.75 0.0D224
7.30 0.00182
1.49 0.00212
7.30 O.CC23!

7.19 0.00135
8.22 0.00118
8.07 0.00125
8.14 0.00150
7.40 0.00192
7.50 0.00210
7.52 0.00213
7.48 0.00210
7.54 0.00179
7.59 0.00214
7.55 0.00220
7.89 0.00192
8.00 0.00182
8.31 0.00183
7.78 0.00222
7.55 0.00218
7.57 0.00217
7.51 0.00277

180E8
10n~0
IU ..... '..-iJ

18058

18058
18058
10n~0
1'-'.1\01"

18058
1E058
m58
18068
18C58
18068
1Q~I;P

5.71

8.17 18258

5.25
5.45
I; 11
.~ • I r

9.38
8.55
7.23

5.84
5.58
5.54
5.73
8.19
4 q

£.91 28872
10.85 28372

9.39 41553
S.49 41553
9.25 41563
7.75 41563
8.74 41663
9.49 41653
8.45 41563

10.12 41553
11.05 41653
10.30 41553
5.92 41653
9.08 41553
7.10 41553

10.25 41653
11.80 41553
10.35 41553
10.89 41553
9.54 41653

10.34 28872
8.49 28872
7.17 22972
7.79 28872
5.75 28872
5.52 22872
7.73 28372
5.90 28372
7.97 28872
8.72 28372
9.25 22872
5.33 28872
8.12 28872
5.41 209872
8.76 28872

10.78 28872
9.38 28872
9.79 28972
8.43 28872

752.9

1562.5
702 .4

1014.8
959.8
611.0
573.5

553.5
519.7
657.4
576.9
579.3
728.2

In,~ 1

959.3
519.5
683.5
750.9

1175.1
120~. 7
1217.3
1221.9
1059.5
1157.2
1195.3
1001.7
930.0
845.9

1155.4
1221. 8
1211. 8
W1.5

1503.7
1815.5
1039.0
954.9
515.1
579.1
757.7
712.5
670.4
810.0
809.2
848.4
975.7

1142.8
933.9
892.5
791.5

1021.3
1207.5
108~.4

1173.1

1211.93
1212.05
1212.43
1212.78
1213.45
1213.65
1213.88
1214.12
1214.32
1214 .86
1215.50
1215.05
1215.57
1218.55
1221.48
1225.55
1231.10
1233.94

1205.91
1208.50
1209.80
1210.92
1211.08
1211.35
1211.58
1211.99
1212.22
1212.21
1212.57
1212.74
1213.44
1214.22
1214.85
1215.48
1217 .43
1220.25
1224.58
1230.11
1232.83

1206.13
1207.12
1208.13
1209.59
1209.82
1210.05
1210.35
1210.66
1210.79
1210.90
1211.02
1211.17
1211.86
"'? 7d

28.83
29.02
29.22
29.41
29.52
29.57
29.62
29.58
29.70
29.72
29.74
29.75
29.81
~Q 07

28.83
29.02
29.22
29.47
29.52
29.57
29.52
29.58
29.70
29.72
29.74
29.75
29.81
29.97
29.92
29.95
30.19
30.45
30.82
31.30
31.52

29.47
29.52
29.57
29.52
29.58
29.70
29.72
29.74
29.75
29.81
29.87
29.92
29.93
30.19
30.45
20.82
31.30
31.52

T!~E =279.74 HRS DT =3600 SEes TI~E STEP =400

TIME =289. 74 H~S DT =3600 SEes TI~E STEP = 410

SECTICN W.S.ELEV. WIDTH DEPTP Q V SLOPE
FT FT FT C~S FPS

SECTION W.S.ELEV. WIDTH DEDTH Q
FT FT FT C"S

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



v

C.1¢5E+07

O. 19~E+C7

0.196E+D7
O.192E.1.07

Q.2:5:~C1

Q.20SEJ.C'7

O.2C7ELD7
0.204E+01

C. 145c"'Q 7
0.166H?
~. 182:~07

C.195:+0"

O.603E+C5
0.501E+C6
0.551E+05
C.~3~E+05

O.77"3E+C5
0.945:+S5
O. 118E~01

O. '9~E+Q7
0.194E"0'

0.60::+05
O.551E+C5
Q.~3~E+DS

0.713E+05
0.944E+05
0.118E+01

0.193E+Q7
0.193E+D7
a.191E+07
0.195E+J7

0.168:+0 7

c. 182E~C7
O. ~ 95E~07

0.207E+07
D. 20~ E+07
C.205E+01
0.205£+81
C.2C3E-07
0.195£+07
0.194:+0 7

0.194E+0'
O.192E+07
0.195£+0'

0.502E~C5

SED. YIELD
C. Y.

SED. YIE'.D
C. Y.

FR

0.4 9

FR

0.62
0.57
8.62
n ~~............

0.45
C.32
C.~3

0.45
0.41
D.45
0.49
0.51
0.50
C.S!
0.55
a.5;;

0.45
0.38
0.43
0.45
0.41
0.45

0.57
0.73
0.49
0.70

0.51
0.52
0.54
0.55
0.58
0.52
0.56
0.52
0.55
0.54
0.55
0.73
0.43
0.69

0.54
0.55
0.73
0.49
0.59

'•. : 1

'"' cA\,... ..;'1

TDlDZ

827.5

0.S5
C.35

O.H
0.51
0.53
0.54
0.51
0.47
0.45
0.51
C.55

0.28
0.35
0.37
0.49
~ In
IJ.~V

0.15
US
0.22
0.3D

,..".,., ".. ,..
0' . ~: I" • ,~

9.14
UO
5.03
L03
3.61
4.15
4.53

\~IDTH =

z

050 QS/O
~~ lCCO PPM

.' .
'J ' ..,.,,;

5.27

~9.01 a.S5

QS/Q
,~:~ 1000 po~

9.13 C. 16
7.-t7 C.15
5.G2 0.22
1.03 G.3 1

3.55 0.28
LOS 0.34
4.92 0.42
5.45 0.28
5.05 0.39

12.8! 0.51
7.55 0.41
6.92 US

10.71 0.67
).38 0.36

i1.10 0.86

7.14 0.45
8.90 0.55
9.15 0.10
5.11 0.33

11.10 0.93

5.79
8.02

10.9'
15.04
11.96
12.90
1.59
5.91
9.45

10.81
5.33

11.10

;0.82 a.51
15.C5 0.54

y

0.00239
" ~~1PP.... \o'.Jl .... -.,1

0.0026~

0.00142
0.00309

0.00135
0.00079
0.00108
0.00123
0.00091
C. ao 11 'l
0.00138
o.o~w

0.00140
0.OG155
0.00171
O.CC~89

0.00230
0.00289

5.93

6.16
5.e~

4.12 0.C0135
4.82 C.00079
4.53 0.001C8
4.85 0.00122
5.31 0.00092
5.0 a.com
5.51 0.00136
5.99 O.OOH?
6.12 0.00149
5.22 0.00154
5.53 0.00155
5.18 0.C01S9
6.58 0.00229
5.25 0.00285
5.15 O.OC2~a

5.84 0.00138
5.95 0.001E£
5.55 0.00178
6.21 0.00359
5.38 0.00142
6.63 0.00309

5.5S
6.22
5.39
6.55

6.13 0.00155
5.81 0.00184
6.38 0.00352
5.0 O.C0142
6.85 0.00311

4.14
4. 84
4.59
~.83

5.32
5.47
5.55
5.0 1

6.C2
5.24
5.50
5.80
5.50
5.27

DZ TDZ

1550~

16501

155C1

16735
15735
16735

16501
1550~

15501
15601
15501
16501
16501
H501
15501
16501

15601
16501

15501

16735
15135
16735
16735
16735
15735
16735
15735
16735
15735
15735
, EBS
15735
15725
16735
16735
15735

Z

5.31

':; 10
-.J • • v

8.3~

5.54
3.85

7. 15
5.34
5.S8
5.34
4.78
5.37
5.38
5.25
6.53
8.00

5.83 15501
5.35 16501
1.77 16501

7. 25 19058
8.95 18058
8.30 18058
8. H 18068
1.01 13058

8.~5

9.11
8.32
7.15

5.95
?51
3.38
3.~1

6.94

5.30
5.35
5.29
5.51
7. 98
5.23
6.61
3.94
5.92
U1
8.39
8.37
5.92

9.07
9.19

y

8:t9.8

~ C12 .C

51L2
119.0
971.4
819.1
840.2
729.4
5~J. 7

1185.9
832.0
880.2

1555.5
699.8

723.2
5Q8.0

1189.0
879.4
900.1

953.2
510.1
572.7
152.1
650.2
619.0
644.1
575.2
513.5
115.1
953.2
378.2
839.3
729.4
599.8

1185.1
327.5
818.0

1556.2
700.0

1012.2
954.2
610.1
612. 8
152.1
550.4
619.5
:45.6
575.2

1214.31
1216.18

1205.01
1206.98
1201.91
1209.42
1209.54
1209.89
1210.22
121 'J. 52
1210.61
1210.80

i 21 0.91
1211.01
1211.73
1212.55
1213.35
1214.05
1216.04
1218.32
1223.13
1229.11
1231.34

1205.00
1205.97
1201.95
1209.~1

1209.52
1209.87
1210.20
1210.50
1210.64
1210.79
1210.91
1211.C5
1211.72
~212.54

1213.33
1214.03
1215.03
1218.30
1223.11
1229.10
1231.32

'219.~4

1223.30
1229.25
1231.47

D1 TDZ

11 '):""
'oJ •• oJ ...,

Z

31.52

29.83
29.02
29.22
29.41
29.52
29.57
29.62
29.58
29.10
29.72

29.74
29.15
29.81
29.87
29.92
29.9S
30.19
20.45
30.82

2U9
30.19
30.46
30.82
31.30
31.52

2~.83

29.02
29.22
29.47
29.52
29.51
29.62
29.58
29.70
29.12
29.74
29.15
29.81
29.81
29.92
29.99
30.19
30.45
30.82
31.30
31.52

TI~E =300. 14 H~S DT ~ 35CO SECS TI~E STEP ~ 421

TIME =299.14 HRS DT =3600 SECS TIME STEP =420

SECTICN W.S.ELEV. WIDTH DEPTH Q V SLOPE
FT FT FT CFS FPS

SECTION W.S.ELEV. WIDTH DEPTH Q V SLOPE
FT FT ~T SFS FPS

10
20 SECTIO~ 31.30 TI~E =300.74 HRS WS =1229.10

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



10
17 SECTION 30.19 TIME =300.74 HRS WS =1215.03

ID
18 SECTION 30.45 TIME = 300.74 HRS WS =1218.30

y

y

v

v

01~O ~
oJ I ...........

0.00 11511.5

DI TDI

DZ TDI

DZ TDI

DI TOZ

Z

I

I

I

WIDTH = 599.8

WIDTH = 1185.7

WIDTH = 729.4

WIDTH = 833.3

~221.25 C.SS 0.55 ~Q;~E.2

1255.50
1227.34 0.00 -2.96 10873.4

1221.44 0.00 1.44 10549.1

1257.60 0.00 0.00 12053.0

12~4.75 -0.01 0.75 9519.0
1209.13 O.O~ 2.13 m99.!
1215.73 -0.02 -2.27 10315.1
1222.05 O.CO 0.05 10~98.8

1222.C5 0.00 C.C5 1143~.8

1222.18 0.00 0.18 11955.4

124~. 1C O.C~ ~.ca S~5B.~

1239.30 O.CO 0.00 54G8.9
1238.30 C.CO O.CO 7017.5
1239.00 0.00 0.00 7912.9
121,0.30 C.CO 0.00 8~99.0

1236.10 0.00 0.00 9405.9
1235.50 0.00 0.00 9558.2

1~a2.~J J.QJ e.GJ 90~7.!

1235.55 0.00 -0.04 8867.3
1235.50 O.CJ -0.10 9275.7
1220.89 0.C2 0.59 9713.8
1223.05 C.Cl 0.65 9977.3
1229.99 0.00 0.19 10036.2
1232.55 O.CO -G.15 10375.2
1231.51 0.00 0.11 10585.6
1225.49 G.Cl 5.79 10857.5
1251.20 O.CO O.CO 11234.1
1258.00 0.00 O.OC 11511.9
1257.30 0.00 0.00 11702.1
1255.50 C.CO 0.00 11766.8
1259.00 0.00 0.00 12047. 1

1232~ao C.CO 0.00 1QSOO.C

1210.2' 0.00 -2.54 9511.0
1210.52 0.00 5.52 10099.4

1215.70 c.ce -0.30 9539.9
;209.75 0.02 8.75 9350.3
1219.49 c.co -C.S: 1020C.J

y

y

y

v

5795.2
5363.9
5533.5
7992.2
8448.4

n ""\1.1.1\1

;'; "
1.1 • oJ \J

C.OO
0.00 9221.8
0.00 9514.0

DZ TDI

DZ TDZ

DZ TDZ

DZ DI

O.CO 0.00
c.c~

c.co

0.00
O.CO
0.00
0.00

I

I

I

Z

1239.50
1239.30
1238.30
1237. 70
1240.30
124 0.10
1231.90

12tO.30 0.00 0.00 8705.8
1237.58 0.00 -0.02 9154.8
1226.15 0.01 0.55 9589.5
1223.01 0.01 0.61 9835.9
1229.43 0.00 0.43 10000.0
1232.04 O.CC -0.15 10225.8
1227.63 0.01 0.83 10547.4
1222.94 0.01 1.34 10565.2
1252.80 0.00 0.00 11055.2
1259.80 C.OO O.CO 11595.1
1260.00 0.00 0.00 11685.5
1258.80 0.00 0.00 11752.7
1259.70 0.00 0.00 11936.5

1218.17 C.CO -1.53 3118.1
1209.75 0.02 0.75 9750.0
1219.34 C.OO -0.56 10050.0
1219.98 0.00 -0.02 10399.8
1229.32 C.OO 1.32 10739.2

1217.81 0.00 -4.19 9553.1
1209.13 O.Cl 2.13 9921.8
1213.38 0.01 -0.52 10154.0
1222.03 0.00 0.C3 10721.2
1222.05 C.CO 0.05 11254.1
1222.09 0.00 0.09 11787.1

1221.88 o.ce 1.08 10000.0
1214.70 -0.02 -1.30 10773.9
:255.50 O.CO O.OC 11229.9
1257.60 O.CO 0.00 11773.3

y

y

y

y

7959.2

OZ TDZ

DI TOI

OZ TOZ

DZ TDZ

Z

Z

Z

Z

ID
'9 SECTION 30.82 TIME = 3CO.74 H~S WS =1223.11

12~5~2C G.OJ C~CO

ID
15 SECT!O~ 29.98 TIME =300.74 HRS WS =1214.03

1242.70 0.00 0.00 8305.3
1235.61 O.CO -0.09 910~.0

1231.43 0.00 0.03 9384.2
1220.74 0.02 0.54 9785.3
1225.43 0.01 0.53 9942.0
1223.85 0.00 0.45 10184.4
1232.08 O.CO -0.12 10437.4
1229.91 O.CO 0.41 10526.7
1257.24 0.00 -5.75 10911.9
1263.90 0.00 O.CO 11423.0
1250.CO 0.00 O.CO 11647.0
1258.40 0.00 C.CO 11720.4
125e.30 0.00 0.00 11815.4
1259.80 O.CO O.CO 12118.1

1228.00 0.00 O.CO 93CO.0
1213.64 0.01 1.64 9744.1
12 10.95 0.01 0.95 10117.2
1222.02 0.00 0.02 10543.5
1222.05 0.00 0.05 11075.5
1222.08 0.00 0.08 11609.4
1234.00 O.CO 0.00 12089.1

1229.00 C.OO 0.00 9300.0
1215.69 0.00 -0.31 9550.0
1217.54 -0.01 1.54 10000.1
1219.59 0.00 -0.41 10300.0
1222.39 0.00 -1.61 10542.1

1226.80 C.OO 0.00 930C.0 1215.57 C.CO -5.18 9561.8
1210.21 0.00 -0.54 9744.1 1210.19 0.00 5.19 9921.8

1233.90 C.OO 0.00 5271.2
12:8.20 0.00 0.00 5357.4
1238.30 C.CO O.CO 5442.0
1237.70 O.CO 0.00 762C.l
1228.50 C.CO O.CO 8404.2
1239.30 0.00 O.CO 8870.1
'2:2.90 0.00 0.00 9470.5
1222.05 0.01 -4.15 9550.2
122~ .88 O.CO 4.33 3954.C
1221.84 0.00 -0.46 10!87.0
1251.50 O.CO 0.0011135.3
1259.20 0.00 0.00 11740.2

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



14. (;,. { :,.;. ;;~: -2.04 !L:;.j . ~ : ~ I~' • ~ ~ ..... \,0.'" - I."' .... ,. . • c ;;.. . . ~ ,-' ...... J

. , .-: ,·... w·.;.··

1219.3~ o nn -1.41 11075.5 1219.38 0.00 -, '7 1i 234.1 12i9.~3 0.00 -1.32 W3 1 .8... I."JI

1219.50 0.00 -1.20 11609.3 1220.49 0.00 -0.26 11788.3 1232.75 0.00 0.00 11911.4

1228.30 0.00 0.00 9300.0 1223.35 a.oo 1.11 9~OC. 1 1215.53 o.c: 2.28 9294.1

1214 .86 0.00 2.61 10135.2 1211. 12 0.00 6.78 10455.9 12C3.74 8.00 -0.55 10798.2
~20S.95 C.CO -L29 10831.7 1207. 28 0.00 -5.97 1C3ge. 1 1213.19 O.CO -5.05 112:5.5
1222.17 0.00 -0.08 11630.5 1222.24 0.00 -0.06 11953.5 i 222. i 9 0.00 -0.06 12295.5
, ??? ?O O.CO -0.05 12529.5 1222.21 O.CO -0.04 12952.4 '222.22 0.00 -C.03 13295.3
• "","~. ,"\,I

1222.29 0.00 -0.01 13528.3 1222.2d 0.00 -0.01 13961.2 1222.25 0.00 0.00 14294.2
1222.27 0.00 0.C2 14627.1 1223.09 0.00 0.84 14959.6 1223.78 ~ ~n 1.48 15525.1\01.\01'0./

'234, 25 0.00 0.00 15859.0

Z DZ TOI Y I DI TDZ y Z DZ TDZ Y

1228.00 O.GO 0.00 8940.0 1220.57 O.CO 0.57 8990.2 1220.55 O.OC 0.55 9:00.5

1220.04 0.00 0.04 9200.3 12'9.52 0.00 -0.48 9300.0 '~10 In O.CO -0.50 9~CO.Ct. 1 ..· ..... \01

12~9.35 0.00 -0.63 9470.0 me97 e.Ol 0.77 9550.9 1204.80 0.01 0.60 9700.0
1207. 92 0.01 3.72 9805.3 1208.30 0.01 -3.50 9S97. 7 1204.55 0.01-11.0 100 13.1

!219.37 O.CO -0.63 10050.0 1219.41 0.00 -0.59 10120.0 1219.19 n n~ -0.41 10200.0l,J.vow

1288.91 0.01-10.09 10291.5 '2 i4. 49 O.CO -4.01 10400.0 1211.22 0.00 -5.58 10495.8
1214.eS 0.00 -2.95 10599.6 1211.45 O.CO -5.eS 10537 .0 1212.09 C.OO -L 21 10i9H
12H .38 0.00 -1.62 10859.5 '214. ~ 7 0.00 -1.53 10900.5 1215.25 0.00 0.25 11055.9
1216.85 O.CO -0.05 11199.8 1217.45 0.00 -C.05 11300.3 1219.25 e no • ~<: 11399.1\J • 'wJ l .. "'tJ

1220.Q9 O.CO 1. 19 11499.5 1220.55 O.CO 1.05 11599.2 1220.97 O.CD e.97 1165g.6

12~4.0C o.ac o.oa 11180.0

13 SECTION 29.8' TI~E ~ 300.74 1RS WS =~211.72

y

yDZ TDZ

DZ TDZz

Z

WIDTH = 573.5

tiIDTH = 575.2

?lIDn = 715.7

WIDTH = 818.2

'rlI:;n = 953.2

~z TOZ Y

~2~3.55 O.~8 S.C6 9750.0
1207.:3 -C.05 2.S4 lG448.B
~2;C. 15 O.C2 -7 .34 1C757.~

1221.£2 G.ce 0.32 11597.7
1221.35 C.CO 0.35 12363.5
1221.89 0.00 0.39 13129.5
1223.22 0.00 1.72 14149.8

~211.27 -o.Cl -1.48 9515.1
12 10.19 -O.Cl 5.39 10G99.!
1206.72 C.CS-l0.0J 10323.7
1214.35 0.00 -6.39 10892.8
1220.55 O.CC -0.20 l1t31.8
122C.58 0.00 -0.07 11964.7
1222.05 c.ce 1.25 12575.6

y

y

yDZ TDI

~I TOI

DZ TOZ

Z

I

1221.91 O.OC 0.~1 13640.C

1212.95 C.CO -7.79 9558.5
1209.98 -0.01 5.20 9921.8
1211.19 -0.01 -1.55 10151.7
1220.45 0.00 -0.35 10721.2
1?20.~8 0.00 -0.27 11254.1
1220.57 C.OO -0.18 11787.1
1221.19 0.00 0.~4 123 19.8

'222.13 8.02 0.62 35g3.2
1210.43 -0.02 5.87 10193.5
1207.~7 -0.05 -5.04 10525.5
1221.S1 0.00 0.31 11342.4
1221.3~ 0.00 0.34 12108.3
1221.88 0.00 0.38 12874.2

y

y

y

DZ TDI

DZ TDI

DI TDZ

Z

Z

I

10
14 5ECTIO~ 29.87 TI~E = 300.74 HQS WS =1212.5~

10

10
15 SECTION 29.92 TI~E = 300.74 H~S WS =1213.33

ID
12 SECTION 29.75 TI~E = 300.74 HRS WS =1211.05

10
11 SECTION 29.74 TI~E = 300.7~ HRS WS =1210.91

1225.80 O.CO 0.00 9300.0
1210.87 -0.01 0.12 9744.2
1210.23 -0.01 1.47 10117.0
1220.41 0.00 -0.34 10543.5
1220.~0 0.00 -0.34 11075.5
1220.59 0.00 -0.21 11609.4
1220.90 C.OO 0.15 12142.3
1232.75 C.OO 0.00 127~9. 7

1227.50 0.00 0.00 9~DO.O

1212.03 0.05 0.53 9938.7
1207.25 -0.05 -2.25 10474.5
1221.80 0.00 0.30 11087. 1

'221.83 0.00 0.33 11353.0
1221.86 O.CO 0.37 12518.8
1221.9: c.ca a.eo 1338~. 7
1233.50 0.00 0.00 14329.3

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



I 1222.39 0.00 0.00 8940.0 1220.05 0.08 11.05 8979.5 121S.73 0.S0 10.73 9102.7
1205.8~ 0.04 -3.15 9182.0 1205.80 0.04 -3.20 9300.0 1225.71 0.04 -3.29 9380.8
1205.82 O.O~ 41.82 9459.8 1205.57 0.C4 41.67 9572.1 1208.21 0.03 H.21 9550.5

I
i211.34 0.00 10.44 9738.5 1211.22 c.ao 6.22 9823.5 12 13.89 0.00 4.89 9SE3.3
1211.65 0.00 2.66 9919.4 1213.99 0.00 5.39 9gee.0 1213.83 0.00 5.83 10071.2
1212.28 O.CO 4.78 10152.6 1212.54 0.00 5.74 10237.8 1212.97 0.00 6.57 10327.5
1214.93 0.00 9.03 10~03.5 12H.93 O.CO 9.53 10486.7 12H.99 C.OO 9.98 10537.4

I i215.47 0.00 10.~8 10550.1 1215.35 0.00 11.36 10710.2 1217.15 O.CO 11.25 1C820. 1
1218.10 0.00 11.60 10902.2 1218.20 0.00 11.00 10984.5 1219.47 c.ca 10.57 11058.C
1219.82 0.00 11.32 11148.1 1220.05 0.00 11.05 11212.5 1233.00 0.00 0.00 11302.2

I 10
10 SE:TIO~ 29.72 TIME = 300.74 HRS iiS =1210.79 WIDTH = 644.7

I I DZ TOI Y I DI TDZ Y ~ DZ TOI yL

1222.13 0.01 o.co mo.o 1214.83 0.00 16.93 8953.8 12C9.5~ 0.0 ! 10.54 9098.4
1205.20 0.01 8.20 9200.0 1205.92 n n1 7.92 9291.7 1205.73 0.01 41.73 935~.7

I
..... '... t

1205.43 ~.Cl 41.43 9H4.3 1205.43 C. a1 41.43 9514.0 12~5.55 c. 01 15.75 9577.0

1207.15 0.01 13.15 9543.7 1211.69 0.00 13.58 9576.5 12:0.44 0.00 12.44 9723.2
1212.78 C.OO 15.18 9776.0 1212.79 O.CO 15.79 9842.4 P1ry 1r. O.CO 15.21 9908.81""1"'. '101

I 12i2.S9 0.00 15.79 9975.1 1211.57 0.CO 16.27 120~5.8 12':. :0 0.00 ~ 3•41 10107.5
1213.60 0.00 19.30 10174.5 ~2~1.50 n r.~ 20.50 10205.1 ~2:e. 79 ~ rn 20.79 ~:24C.9.... V\i ;J.IJ,J

1214.81 C.CO 20.81 10350.9 121~.83 O.CO 19.93 10439.9 1215.t8 ~ nn 19.98 1050a.gl,J.'W""

I
1215.97 C.CO 19.77 10572.4 1215.05 C.CO 19.15 10639.0 ~217 .58 O.DO 2C.C8 107CO.0
1217.75 0.00 19.75 10758.0 1222.13 0.00 0.00 10824.t

ID

I 9 SECTION 29.70 TIME = 300.74 HRS tiS =1210.54 W!DTH = 519.C

Z DI TOI Y I DI TOZ Y Z DZ TDZ y

I 1200.85 0.00 C.CO 8940.0 ~2C5.51 0.02 18.51 8geO.2 :205.35 0.02 18.36 9100.0
12C5.35 0.02 18.35 9202.5 1205.35 0.02 ! 1.35 9249.6 12CE.36 0.02 41.36 93 ~ 5.(

mS.eo 0.02 42.40 9358.4 1205.70 0.02 27. 8D 9415.5 12C3.81 0.01 ,,~ 01 9~55.0,;: .... 0\,,/1

I 1208.65 0.01 21.55 9~99.8 12CS.S2 0.01 21.82 9525.2 121 Q. 95 0.00 24.35 9565.0
121~~29 0.00 26.29 9613.5 1212.46 n ~n 25.35 9553.1 1212.45 0.00 27. 55 071ry 1

\I.u .. .... ,(..1

1212.t3 0.00 08.03 9762.5 1212.83 0.00 23.93 9811.7 1212.S5 O.CO 29.56 9~61.3

1212.99 c.ca 29.99 9S9: .0 1213.CQ o nn 30.00 9910.8 12 12.98 c.ce 29.99 9992.5

I
." -

1213.04 0.00 29.14 10059.2 1213.11 0.00 28.51 10108.9 12 ' 3.95 0.08 23.75 10158.9
1214.58 0.00 28.68 10206. : 1214.59 C.CO 28.09 10263.7 1215.21 O.CO 29.21 10315.9
1220.86 0.00 0.00 10346.7

I 10
8 SECT IO.~ 29.58 T1~E = 300.74 HRS ~iS =12~O.SO WIDTH = 550.2

I Z OZ TOI Y I Ol TOI y Z DZ TOZ Y

1228.00 C.GC 0.00 8800.0 1220.55 0.00 15.55 8829.9 12' 6.21 a.oo 12. e1 2304.3

I 1214.00 0.00 11.00 8907.8 1213.59 0.00 49.69 8932.9 1213.47 O.ca 49.47 9CCC.C
1212.89 n nn 48.89 9099.8 1213.H 0.00 49.H 92GO.O 1 ry 11 ~ a 0.00 47.89 9299.1

V.\J~ I '" I , .....~

1212.84 0.00 48. ,S~ 9400.0 1211.22 0.00 47.22 9498.7 m.E.59 -C.C5 41.59 9547.8

I
!ZGS.91 -0.04 -5.09 9550.0 1205.9 i -0.04 -5.09 9550.0 12C5.95 -0.03 -5.04 98DO.0
1205.98 -0.02 -6.02 9930.0 1205.99 -0.OHO.01 10000.0 12C5.C'! -0.01 -9.95 1a123.1
1215.57 c.ce C.57 10200.0 1216.72 0.00 0.72 10300.0 12,5.75 0.00 0.76 10400.0
1215.8 i O.CO 0.81 10500.0 1215.95 0.00 0.85 10500.0 1216.89 0.00 0.89 10700.0

I 1217.33 0.00 1.34 10799.7 1217.55 C.OO 1.55 10899.5 1218.52 O.CO 2.52 1C999.Q
1219.~2 0.00 3.43 11398.4 1220.55 O.CO C55 11792.6 1228.00 0.00 0.00 11 E80. 0

I
10

SECTIC:-I 29.52 TI~E = 300.74 HRS tiS =1210.20 !~IDTH = 752.1

I Ol TOZ Y Z DZ TDI Y Z Ol TDI Y

I



1214.94 0.00 -1.06 10728.3 1215.08 0.00 -0.92 11019.5

y

y

y

DI TDI

OZ TOI

DI TDI

I

z

I

WIDTH = 1012.0

WICTH = 672.7

~i!OTH = 510.1

1208.17 0.00 C. 17 ~9CO.Q

12 11..91 0.00 -1.09 10100.0
1215.47 o.oe -0.53 11550.3

.~'~ ",' . ," ...

Ol TDI Y

1202.38 o.oe -1.52 9190.0
1222.35 -0.01 38.35 9300.0
1207.72 0.00 43.72 9555.7

;2C5.3~ C.CO -1.15 9230.0
120S.90 0.00 -2.10 9600.0
12CO.~0 0.00 -3.50 9920.0
1204.90 0.00 -3.10 10200.3
1211.22 0.00 -0.72 10570.0
1" 1 ~.,o n nn _" ~ 'I 1 "(lnn "

1206.15 0.02 42.14 9256.9
1204.87 0.02 40.88 9483.9
1217.74 0.00 5.74 9713.9
1217.80 0.00 1.80 9988.0
1217.81 C.OO 1.S1 10262.2
1217.82 O.CO 1.82 10535.4
1217.96 O.CD 1.9S 10810.4
1228.00 0.00 O.CO 11614.3

12~1.41 C.C2 0.63 8873.4
1204.42 C.02 40.42 8948.3
1204.45 0.02 40.45 9170.2
12C~.33 0.82 48.33 S355.0
'2 14.75 O.CO 2.75 9541.7
12,4.90 0.00 -1,10 9754.2
'21t.90 0.00 -1.10 9985.5
121~ .90 0.00 -1.10 10209.'
:2:4.;0 C.CO -1.10 lC431.5
1228.00 0.00 0.00 11084.3

1285.41 C.CO 1.54 8895.3
1205.42 0.00 41.42 8965.5
1205.39 0.00 41.39 9213.9
120~.04 0.00 40.04 9419.4
1215.51 C.CO 4.51 9627.S
1216.59 0.00 0.59 £876. 1

1216.59 O.CO 0.59 1C:24.4
1215,59 0.00 0.59 10372.8
'2 1 6.73 C.CO C.73 10521.J
1228.00 0.00 0.00 11349.5

,';;IDTH = 953.2

y

Y

y

y

DI TDZ

Ol TDI

91 TDZ

DI TDI

I

I

I

.' .• ;... ~;.;. J

i214.9a C.De -~. 18 10357.5

1220.00 C.OO o.oe 9210.0
1205.14 0.00 -1.86 9500.0
1205.39 0.00 -2.61 9300.0
1200.40 O.CO -3.60 10030.0
1211.00 0.00 -1.00 lC400.1

120¢.4S 0.02 0.45 8900.2
1204.43 0.02 40.43 8899.4
1204.44 0.02 40.44 9095.7
1204.45 0.02 40.45 9319.2
121e.55 0.00 2.55 9~30.5

12~~.90 0.00 -1. lC 9590.0
121~.9C 0.00 -1.10 9912.5
1214.90 C.CO -1.10 10135.0

1203.52 O.Cl -4.48 9139.5
1202.39 -0.01 38.39 9243.0
1202.25 -0.0 1 33.25 9300.0
1208.16 0.00 0.'6 98CO.O
1209.52 C.OO -2.48 10089.8
1215.47 0.00 -0.53 11008.0

1205.H O.CO 1.44 8804.5
1205.39 0,00 41.39 8909.8
1205.42 0.00 41.42 9131.1
12aS.41 0.00 41.41 9379.4
1215.51 0.00 4.51 9503.5
1216.59 0.00 0.59 9793.3
1216.59 O.CO 0.59 10041.7
1215.59 C.SO 0.59 10290.0
1215.60 O.GO 0.59 10538.3
1217.40 0.00 1.40 11277.3

12C5.21 0.02 42.21 9165.5
1206.18 0.02 42.18 9439.7
1217.74 0.00 5.74 9576.8
1217.80 0.00 1.S0 9895.7
1217.81 0.00 1.21 10170.8
1217.82 0.00 1.82 10445.0
1217.82 o.ca 1.82 10719.2
1219.18 0.00 3.18 11534.8

y

y

y

DI TOI

Ol TOI

DZ TOI

DI TOI

SECTION 29.52 TIME = 300.14 H~S WS =1209.52

I

I

I

I

10
3 SECTIO~ 29.22 TIME = 300.74 HRS WS =1207.95

ID

12J5.28 O.U2 3.28 B~~~.!

ID
4 SECTION 29.47 TIME = 3CO.74 HRS ~S =1209.41

10
5 SECTIO~ 29.57 TIME = 300.74 HRS WS =1209.87

1224.08 0.00 0.00 9150.0
1205.33 0.00 -1.62 9400.0
1205.55 0.00 -2.36 9700.0
1199.64 0.00 -1.36 10000.0
1210.93 0.00 -1.C2 10230.0

1230.00 O.CO 0.00 9100.0
1202.40 -0.01 -0.50 9230.0
1202.30 -0.01 38.30 9400.0
1208.10 O.CO 4.10 9570.0
1208.22 C.Cl 0.22 10020.0
1215.47 0.00 -0.53 10500.0
1224.00 O.CO 0.00 11730.0

1205.33 0.02 42.32 9074.2
1205.23 0.02 42.23 9348.3
1205.23 0.02 -5.77 9536.9
1217.75 0.00 5.75 9832.7
1217.S1 C.CO 1.81 10079.4
1217.81 0.00 1.81 10353.5
1217.82 0.00 1.82 10627.8
1218.58 0.00 2.58 11175.5

1228.00 0.00 C.CO 8800.0
1205.44 0.00 2.43 8900.4
12C5.43 0.00 41.43 9048.3
1205.42 0.00 41.42 9295.7
1204.05 O.CO -7.95 9452.4
1215.51 C.OO 4.51 9735.4
1215.59 C.CO 0.59 9958.9
1215.S9 0.00 0.59 102Q7.2
1216.59 0.00 0.59 10455.5
1215.96 0.00 0.96 10952.0

1228.00 0.00 0.00 8800.0
1204.43 0.02 1.43 8829.5
'204.40 0.02 40.40 9022.5
1204.46 0.02 40.45 9245.0
~2Q4.34 0.02 -7.57 93BS.9
1214.75 0.00 2.76 9633.1
1214.90 C.CO -1.10 9338.3
1214.90 0.00 -1.10 10050.8
12~4.9: C.OO -1. iD 10233.3

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



SECTICN W.S.ELEV. WIDTH DEPTH Q V SLOPE D50 Q5/8 FR SED. Y!E!~

FT FT FT CFS FPS M~ 1000 PP~l C. v.

SECTION W.S.ELEV. WIDTH DEPTH Q V S~OPE D50 QS/O FR SED. YIEL~

FT FT fT CPS FPS ~:1 1000 PP"1 (' v

y

y

8. 50!:+~'5

C.S6EE+C5

C.2G:E+C7

D.1~7E+C7

O.163:J.~)7

Q.2C3E+C7

a~ 19!E+07
O.19SE+'J7
C. 192E!-0 7

D.197E+C'7

C.SC3E~05

0.552:<:

0.505E+05

0.2G5E~~'7

C.205E+C7
0.207E"C7

C.183E"C?
0.1S7E!-Ji

G. ~37E+I:5
O.?77EJ.C~

0.9~9U05

O.11~E"C7

8900.0
9250.0
9EQO.D
9900.0

0.57
0.50
0.63
8.52
8.58
0.54
0.55
0.73
C.~3

0.59

0.44
0.37
0.43
0.45
0.42
0.45
0.49
0.51
0.52
0.53
n ~~
..... \01 ...

DZ TOI

01 TDZ

O.CO -0.C3

C.oo 0.29 8390.0
O.CO 0.21 9200.0
C.~~ 0.C9 9500.0

0.00 -1.05 10300.0
C.OC -0.75 10500.0
0.00 o.oe 11000.0

0.00 -C.33
0.00 -0.45
0.C1 -1.CO 1CCeO.Q

0.00 0.00
0.00 -0.18

O.CO -0.15 10100.0
0.00 -0.56 10320.0
0.00 -C.Ol 'C50C.0
0.00 0.00 10940.0

0.50

C.39
n I?
U."''''

0.39
O. ~ 1
D. 45
,~ 17
l,J."t,

D.t9
0.50

0.48
0.44
0.48
0.63
0.35
0.82

0.15 0.44
0.13 0.37
0.20 0.42

0.15
0.13
0.2'
0.27
0.27
n ~1v •.J I

z

5. Q7

s.es

4. ;5
e.74
5.57
5.57
5.95
8.51

9.23

9.40
5.53
5.10

1228.00

7.97
6.85
8.34

12.25
5.00

11. 10

:204.29
120~ .21

1204.09
1203.97
mus
i 197.94
1223. 00

1215.00
1207.82
1207.57
1207 .54
1197.80
1202.95
1203:24
122J. DO

y

y

0.00306

0.00219 14. H
0.00251 15.35
0.00245 '3.08

0.00170
0.00175
0.00375

0.00205

0.00075
., "011''''
\'i.',i...-, ,,,",

3330.0
~~oo.c

g,; CO. 0
97CO.O

0.C012S
O.C~QS5

G.00115
J.OOi39
C.OO'49
0.00152
0.00162
0.00171
C.OOlE3

0.0'

3.93 a.oem
4.55 0.00075
4.40 0.00110

5.21
5.32
5.39
5.83
5.£8
5.05
6.41
6.55
5.29
5.07
6.06
5.e3
5.B~

5.25
6.05
5.29
U8

0.22
C.25
0.13

3.99
4053
U6
• T~Lt.,,,

OZ TDI

DZ TOZ

n nn
\1.1",..

n "n"'.,,,'oJ

0.00
c.co

0.02 -C.11 100CO.0
0.00 -0.50 10250.0
O.OC -0.18 10450.0
0.00 0.00 10890.0

i5tOl
1 ~,~ 1
, ... "i .... ,

15401
1~ln1
''''''1'V'

15401
154~1

15401
15401
15401
15401
15401
1S~01

15~01

i 5~ 01
15401
15401

Z

z

3.59

8.43
8.10
5.77

5.C3
5. )5
5.03
5.33
7. 82
5.51
5.14

5.55
8.24

7.92 14258
8.89 14858
8.05 14858

7.£5
8.99
8. '3

5.02 15401
5.60 15401
5. i5 l5W
4.50 15401

:204.13

1208.22
1204.25

120~.Ol

1203.89
1199.50
12a3.81
1216.00

1220.00 0.00 0.00 8970.0
1207.86 0.00 -0.14 9150.0
1207.72 0.00 -0.28 9500.0
1207.59 0.00 -0.41 9800.0
1198.47 0.01 -1.53 10010.0
1202.85 0.00 -1.15 10190.0
1203.15 0.00 -0.85 10500.0
1207.82 O.CO -0.17 10S20.0

y

y

509.3

1549.8
597.5

1009.5
90.6

572.0
751.4
547.5
515.9
630.4
570.3
568.5
696.3
873. 8
852.5
830.4
728. S
590.9

1184.8
783.9
857. 5

1546.9
695.4

1008.3

1205.83
1205.78
1207.73

1205.89
1206.84
1207.79
1203.25
1209.45
1209.73
1210.05
1210.37
1210.51
1210.55
1210.78
1210.95
1211.58
1212.33
1213.07
1213.78
1215.89
1218.17
1222.95
1228.97
1231.17

OZ TOI

DZ TDZ

Z

Z

28.83
29.02
29.22

28.83
29.02
29.22
29.47
29.52
29.57
29.52
29.58
29.70
29.72
29.74
29.75
29.81
29.8i
29.92
29.98
30.19
3U5
30.52
31.30
31.52

ID
2 SECTIO~ 29.02 TI~E = 300.74 HRS ~S =1205.97 WIDTH = 599.8

TI~E = 319.74 HRS DT = 3600 sees T!~E STEP = 440

!D
1 SEeTIO~ 28.83 TIME =300.74 HRS WS =1205.00 WIDTH = 15S5.S

T!ME = 309.74 HRS DT = 3500 SEes TI~E STE? = 430

1225.00 O.CO O.CO 8740.0
1211.93 0.00 -0.07 8920.0
1207.75 0.00 -0.24 9400.0
1207.63 0.00 -0.37 9700.0
1202.85 C.OO -1.15 9970.0
1198.46 0.01 -1.54 10130.0
1203.05 0.00 -0.95 10400.0
1207.70 0.00 -0.30 10510.0

1220.00 0.00 0.00 8810.0
1204.2e c.oa 0.28 901D.0
1204.17 C.CD 0.11 9300.0
1204.05 0.00 0.05 9500.0
1203.93 O.OD -0.C7 99DO.0
12~3.e2 0.00 -0.18 10170.0
1199.51 0.00 -0.49 10~00.O

1211.91 0.00 -0.09 10550.0

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

­
I



TIME = 329.74 HRS

Q.1gE:.L8?
0.192El-C7
O.199E+G7

C. WE+07
C.159E+07
a.12.~E+C7

o. 1gSE~07

O.5GS~+G6

O.6CSE+C'5

O.20SE+C7

8.20cE+~7

G.2C7E+-c7
~ .,r~cJ.n'7...,.4,"' .... ;.., ....

O.9S2E+G5
0.11eE+07
0.147E+C7
a.15£:+07
O. 1e~E+C7
0.198E+07
a.208E+C7

C.207E+07
0.207:+07
0.2caE+07
0.195:+07
c. 195E~C7
0.19::+07
D.193E+07
O.198:~C7

SED. YF'D
,.. v
v. •

~.! 9

FR

C.ES

0.58

0.55

0.51
0.62

0.43
0.~5

0.49
0.52
0.52
0.53
0.55
0.56
0.58
C.50
a. E1
0.58

0.37
0.0
D. ~.~

;.55
0.72

0.45
0.49
0.51
0.51
0.54
0.55

a.5!
n ,"
v •• ~

0.72
0.a9
0.58

o.71
0.3;

0.45
8.59

0.0
n I'.... "'!"'r

G.~l

0.29

a.75
0.37

O. i 5
0.13
0.20
0.25
0.30
0.33
0.34

O.~C

Q.4a
8.45
Q.47
0.43
0.49

0.39
0.37
0.40

0.47
0.49
0.t9
0.48
U4
0.45
0.51

5.27

e.73

3.73

5.12
6.72
5.08

5.08
~ "'1
....i ...

9.58

7 ,", • _ J

8.83
In ,=
,v.v..,)

D50 QS/O
"r-1 10eO ?P~I

5.90
8.31

~? 0 1
I ..... ~ 1

, ,"1'. ,j

4. 81
11. 10

12.12
~ 2. 14
12.85
8.72
7.02
8.30

15.05

11.10

5.05
5.47
5.21
7.22

. 9. D1
10.95
13.50
13.45
13.02

C.OOi33
G.cons
0.00 11 0

0.0[:15!
0.00158

0.00171
a.oom
0.00205
:.0:227
0.00234
G.~Q212

0.C21C4
0.00121

0.00179
o.com
0.00367
0.00!45

5.220.80118

v

5.24 0.00288

3.90
4.52
4.37

5.30 C.COI41
6.35 C.00297

4.5 9
5.24
5.28
5.30
5.77
5.92
5.92
5.27
5.35
5.13
, Q'_ .• 4

5.90
5.75
5.73
5.20
5.88
5.33

5.34 0.C0141
5.80 0.00152
5.90 0.00152
6.04 0.00155
6.32 0.00171
6.'13 0.OC180
5.23 0.00211
5.91 0.00234
5.98 O.OOW
5.80 0.00210
5.75 0.00174
5.25 0.00174
5.95 0.00373

14853
14858
14858
14858
W58
14858
14258
14858
W58
14858
14858
WS3
1~2Se

:4g52

5~ 19 1~5~5

7.91 n:5S
5.73 14258

7.73 W!5
5.09 14545
5.52 :45~5

7.85 14545
8.55 :';5£5

5.06
4.50
4.93
5.02
4.94
5.24
7. 75
5.10
5.81
3.50
5.48
8.02'
8.53

; .45 14545
:.34 1~54:

7.90 1~5t5

B.BC HS45
8.00 14545
5.99 ~4m

4.72 14545
5.35 14S~5

5.00 14545
4.43 14545
4.81 14545
4.97 145~5

4.88 W45

7. 77 r~5e5

6.72 14545

D:PTH Q
FT CF3

Dr = 3580 SEes T!~E STE? ~ 450

FT
~~IDTH

55e.?
55S~O

1544.9
695.7

10G7.7
933.1
609.8
571.4
751. a
54-5.8
515.8
622.9

671. 7
751. 1
545.3
615.3
524.0
559.0
556.5
691.5
851.2
852.7
826.7
732.2
590.4

1183. 9
754.1

591.0
g~7. S
839.2
824.7
735.5
591.9

1183.3
750.9
852.0

W.S.:~EV.
i=T
, I

1209.58
1210.02
1210.33
1210.48
1210.62
1210.76
1210.93
1211.55
1212.27
1212.95
1213.55
1215.83
1218. H
1222.89
1228.92
,231.13

1205.79
1205.74
1207.70
1209.15
1209.35
1209.55
1210.01
1210.32
1210.47
1210.53
1210.75
1210.93
1211.55
1212.25
1212.91
1213.59
1215.79
1218.14
1222.84
1228.90
1231.12

30.45

29.52
29.53
29.70
29.72

30.82

29.75
29.81
29.87
29.92
29.98
30.1 9

29.92

29.72

23.83
29.02
29.22
29.47
29.52
29.57
29.52
29.53
29.70

29. 74
29.75
29.31
29.87

3i.52

29.93
30.19
30.45
30.82
31.30
31.52

S:CTICN

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX F

BANK PROTECTION TOE DOWN AND RIPRAP DESIGN COMPUTATIONS



Vv =- O.~/f~
(( ,{po

i ., .
i



~ f.oult

! :

-= i 14 11+t!?~C

."". "2,C?~

I 1,

i i
:

. !

I

til c s 1·o..fo rl.i:J Vl v~l~..e;- I ;
! i : I' :

U(~ vi'l·ev{'V't~ verot'rb '(If/fee): : ;!
"'5, ~ e;t'c J;<:- iAJ{ G("t- df--;eJI:'~' ft'f' c~'
5 ~ j VtLV ,·I·j·,M" I ({ref' Ie';,J,v;-.. !(ft(Sec "2) ;

: . i. .'

I .,

.- I .

iI

I ,

VI
- o. £.; D (JyL..

..,..
(~$ -/ )3 K, ,

!
i

,

l

. ~kerc:. I
i !

I ,
!

,
; I

i,

I
I
I

,

I
I
I I

I
I '

I
I
I
I
I
I
I
I
I
Ii"
I



tJ

1/, Lf·~

t9. .,
-= Lf-f 0"'f'~(I~{)

-.:. ~"'50 (1D~.Js1~"t)

_.. 14.0° C'f: r}



J

I '

, ,
I

I
;.
f
!,

-tC.tM
--r S/~ e CD? 13

'f:r ~(n U
1;2:

i
! I
I

(I I
I

I

I

I
I,
!

I
i ; ,

i! I
. i j"!

I

I '
I,

,

, ;

, ,

,,
iii

! !.!

i i ;_.. r-'I-'!
j , ;

!. I
i I

I
I .

i
I

I I." __I ". - i - ~ .. ; ,. . ~

I
I

I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I
I

I"
I



-'.....

.," ...•... .....

" . ..

. .' .....

. ,- . :":' .'..::.-. :
", ,"' "."

j,

.....:;

;

i
,i

"" !

. . "..... '.

~ '.

..-

. " . " .: : ~ '.:'-

. - " ...
•••-.....::J •.•.

... .~: . , .. ' .
.~'-: ~

..._~.-...

;

, "j'
.1
·r

-;. --~

," .....~' .
. "': ....~. '.' .....: .

.." ..
- ,"

~ -­.'., .

.. -:.", .~: .': :~ .. ~ .

, ,'~-"

... ' ...:". ":."", .
.. " ,: -.

...... ,.

..... .-.... .

... ...~ '.

: :." -.' " .

....

',' .

.~; '.'j
.. :,

'I
.~

!
!
:

~ .

", ••• ' 0" ••

. '.' '. ,'. '. :. ., '.: •• -. .:.. ... ' :.:;.. ..- •. -. '..;::.~:;~ :~: : .. °
0

:,- .~.:. "

.. ~.. _.. -. " .~ ", ..

In .'....
N

.'..
. '. ..' . . ".0· . •::" .:" . . .'. .":~' :". . ..

·""Ai&i6'~~·~~

-!W1'+-f-,':-,P 8 98000

I',":":'..:. -:' ..:.:~ ,::, ',':: :, ,: '>:: '.:' ,: :~,'::,:~~ :,: :;::~: . -- .
I. ...". .. . . "... .... , ' .

.-1:;;i:;·'~·l.;/;~~};:;\:;~~!f~1?i~*~~~i;:
07.3

X

05.9 07.1 C· "-
X X --:>

I

I

~

I
I
I
I
.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I ,G(c.~ O(~G- IYli~

CHP &y ~MJ.I·II-22·8J

I '.

7.4.1.4 Riprap gradation and placement

I
I

Riprap gradation should follow a'smooth size distribution
curve such as that shown in Pig. 7.19. The ratio of maximum
size to median size DSO should be about 2.0 and the ratio

between median size and the 20 percent size should also be
about 2.0. This means that the largest stones would be about
6.5 times the weight of the median size and small sizes would
range down to gravels.

Fig. 7.19 Suggested gradation for rlprap.
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With distributed size range, the interstices formed by the
larger stones are filled with the smaller sizes in an inter­
locking fashion, preventing formation of open pockets. Riprap
consisting of angular stones are more suitable than rounded
stones. Control of the gradation of the riprap is almost
always made by visual inspection.
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to withstand long
most often ade­
may be'made to

Riprap should be hard, dense and ~urable

exposure to weathering. Visual inspection is
quote, to judge quality, but laboratory tests
aid the judgmeni of the field inspector.I
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!~ Riprap placement is usually by dumping directly from
:; trucks. If riprap is placed during construction of the embank-
~ ment, rocks can be dumped directly from trucks from the top of
, the embankment. Rock should never be placed by dropping down

r
',:" the slope in a chute or pushed dOlmhill with a bulldozer. These

method~ result in segregation of sizes. With du~ped riprap
there is a minimum of expensive hand work. Poorly graded rip-

I
rap with slab-like rocks require more work to form a compact

, protective blanket without large holes or pockets. 'Drag lines
• ' I with o,ra,nge peel buckets, backhoes and other power, equipment

___~---Vi~~'~\~t;~alsobe used advantageOUSIYp~;~::rlf;~;;;-
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Soil

Gravel
Medium size
Sandy

Sand
loose dry
loose saturated
Dense dry
Dense saturated

Silt or silty sand
loose
Dense

Clay

Table 2-5 Representative values for angle of internal friction cf»

• See a laboratory manual on soil testing for a complete description of these tests,
e.g., Bowles (1978).
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in which K u is the sieve diameter in inches, of which 25% of the material was
larger. The 'canalsectionS from which -these"roughness values were obtained
were especially uniform j 'for design purposes the roughness in the Manning
formula indicated by the relation developed from the San Luis Valley tests
probably should be increased bi approXimately 15%. Eq. 3 is applicable only
to coarse, noncohesive material, where .the shear values are high enough to
remove the fine material. If the shear values are low, the roughness will be
smaller than Eq. 3 indicates.~A study was also made which showed that the
roughness is.a function of the ratio of the size of the particle to the hydraulic
radius. 'the data, in general, resulted in" ._.... . -

---.... '---' -- ., . . {K;~ )iis' .... .. .
,__ .. ,_ .. ..26 n._~_ \ if -::. :,' '':.'" . :.:':. (4)

in which K~ is the sieve size of the material forming the bed of the canals of
which 35% of the material is larger and R is the hydraulic radius.----------_.........__. _._-

':·Ln.nTmG TRACTIYE FORCES nOM LIMITING VELOCITIES

The data for critical. tractive forces obtained from laboratory experiments
are applicable to the case of coarse, noncohesive material, but experience has
shown that canals can resist materially higher values of tractive f~rce than that
which would start m'ovement in fine, noncohesive material. For the design of

. i, ·'Beiu-;.ge ~ Fr&ge der Geschwindigeckformal und der Rauigkeitozahlen fllr Strom Kanaele und'
JeschlOMeneLeitUJlien," by K. Strickler. MUkiLlIoIlgmNo.16, desAmtes fllr Waaaerwirtaha.ft, Bem, Switzer­
l&nd, 1923.

obtained;:'~" In' ~rder' to . seciire ,a more rellable design for ~table cham;:els in
such material, a study was made of the relation of hydraulic roughness to the
particle. size of canal material. . The first step in: this study consisted of a
review of all available pertinent literature. ;..The data from the experiments
performed by the USBR on the flow in the San Luis Valley canals were also
included. 'These 'studies .showed that' the hydralllicroughness of canals, as
expressed by. the roughness factor, n, in the Manning formula, increases as the
size of the mat~rial becomes larger. The results of these studies have been
reported i.Jl detail.15 .. Briefly stated; the roughriess values can be exPressed as17

<;?-=",~:.:_ ..:,:--:- C'",=...'~ . ~'::' -Kl/sso .... --- . __ ._~, .._-':
:" .... '. ". n -. 44.4 ••. : •••••.•••.••..•••.••••. (2)
• - __ ••• ':"... .._ :_. • •••__•••~._ ._ • ._.__ ••_. ~__ .• 0 •• _ ••__~ .•

in which K 1IO is'the median sieve size in inches. It should be noted that the
median size of the material on the bed was considerably larger than that of
the material through which the canal was constructed because of the washing
out of the fine material from between the larger particles. In designing a
canal it is therefore necessary to estimate what the bed composition will be
after the fine material has been washed outby the flowing water. Because
the value of n increases with the one-sixth power of the diameter, a high degree
of accuracy in determining the diameter is not necessary. A comparison of the
roughness of the test sections with the size of the material through which the
canals were constructed shows-that'the roughness can be exPressed as

~._----; .. ,_.._, ....._.. -- -,-_. \.--KI/S
u
_._-~. . -.... . . :. .

• . n =.39 :.. : (3)
: ..._--- -- ..-... --- - -_. . ._. - ". --- _. .__..--

~. '.
1248

-
1249
---

Veloeity, in Tractive force.
Value of" feet per in pound.> per

.eeond .quare foot

0.020 0.15 to 1.00 0.006 to 0.011
0.020 1.00 to 1.50 0.011 to 0.025
0.020 1.50 to 2.00 0.025 to 0.045
0.020 2.00 to 2.50 0.045 to 0.070
0.020 2.50 to 2.75 0.010 to 0.084
0.020 2.15 to 3.00 0.084 to 0.100 .
0.020 3.00 to 3.15 0.100 to 0.157 •
0.025 4.00 to 5.00 0.278 to 0.434
0.030 . 5.00 to 6.00 0.627 to 0.903

0.025 6.00 to 8.00 0.627 to 1.114 .

. :..: . ~ ....... ; ,I;'" .:.. 0" ': ; ~ ,_

-
STABLE CHANNELS
---

in canals, as presented in' the available publications, and to determme from the
values of limiting velocities the values of the tractive force which they represent.

The three sources of systematic data available (as of 1952) on permissible
velocities in canals which will.be safe against scour are those of B. A. Etche­
verry,U Messrs. Fortier and Scobey,' and the data obtained in RUssiau which
is shown in Tables 1 through 4. The data given by Mr. Etcheverry are shown
in Table 6. These data are not related to the size of canals." The data
obtained by Messrs. Fortier and Scobey are given in Table 7. ,_These data are
for "a depth of 3 feet 'or less j". Messrs: Fortier and Scobey suggest' tha.t, for
depths exceeding 3 ft, a mean velocity greater by 0.5 ft per sec may be allowed.
They also .state that the values are applicable to canals "with long tangents
predominating throughout their length," and that for canals in sinuous aline­
ment a reduction of about 25% is recommended. These values are for canals
which have been "aged," or brought up to capacity gradually over a consider­
able period of time. Table 7 also gives values which Messrs. Fortier and
Scobey recommended for use when the water transports colloidal silts. :,::.::"..

...... II "Irrigetion Practice and Engineering," by B. A. Etcheverry, McGraw·Hill Book Co.. ' Inc.. NeW
York. N. Y.. VoL n. 1915, p. 57. .

Material ..

Very light pure sand of quieka&nd character.••••••••••
Vcry light loose SBoIld .
Coarse SBoIld or light SBoIldy 8Oil ..
Average ll&ndy 1lOil .
Sandy loam ..
A verage loam, alluvial .oil, volca.nic aah. ••••••••••••••
Firm loam, cl&y loam .
Stiff clay BOil. ordinary gravel BOil .
Coarse gravel. cobbles, and .shingles .
Conglomerate, cemented gravel. 110ft date, tough hard·

pan••oft 8Cdimentary rock .

.,",..

canals in this material, therefore, something more than determinations from ,
laboratory studies is necessary.. No laboratory data are available for limiting I

tractive forces in cohesive material. .For both of these cases" it would be
desirable if limiting tractive forces could be' determined from observations o'n
actual canals. -Although studies of this nature are being (as of 1952) conducted
by the USBR,sufficient information for this purpose has not yet been ac­
cumulated.· , . ~." .,: ,;:;; ... :'.:' . .... ....... ,,~ "'::';~;

. ': Until field studies of canals in fine, .noncohesive and cohesive materials
can be made using the tractive-force principle, the only method of determining
limiting tractive-force values for such canals is from the limiting velocities
which these canals will sustain. Much information concerning such veloci­
ties has been accumulated. - As velocity is not a completely rational parameter
for determining scour, these velocity data are not entirely satisfactory;
by an intelligent utilization of them, however, valuable information can
be obtained for :use in scour analysis, by the tractive-force method.. An
attempt has therefore been made to analyze the data on permissible velocities

TABLE 6.-COM~~SON'OF B. A. ET~1IE~R~~'~: M~MUM ALLOWABLE

, VELOCITIES WITH VALUES OF THE TRACTIYE FORCE

-

:..

'.

---_1-
. . .

STABLE CHANNELS
----
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','" FIa. 15,~ANaLz ~J' REPOIZ OJ' NONCOKEaIVJ: M.t..~. ":,;':.:;.::, .;;:.::.

... . ~YDRAULIC ROUGRNESS OF·.9ANALS I!i.NONCOHESIVE MAT.ER~AL;i;:Tli!l

Measurements of flow of water in channels have. demonstrated that the
hydraulic roughness of canals' in coarse, noncohesive material changes' .ap-.
preciably with the size of material involved. When designing canals in such

: .. ," ':': .;.;::':' . :'- ..". ,: .. :..-..... :.. _.' '.'.". '".:. ~ .. i,.:· .... : 7.. '~;:~';:;:".:~ .·I~:':

material, .it is therefore important that this fact ,be considered.!!. correct pre-,
dictions of the canal-discharge capacity are to be obtained•. ; It is equally
important ·that the slopes be accurately estimated if reliable 'values of ·the
tractive force which will a.ct on the sides and bottom of the channel are to be
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'~:20 .. (d) AVERAGE RESULTS IN THE FIELD
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Particle Size, in Inches
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thB:Fthe' arigle ~f. reposeinc~e~·~~-·witb. both' size··a.ndangularity;. the data
scatter Wldely and are inSufficient in l?-umber ·to determine closely any quan~
titative relations. .:,;". :,. '. ':""...' ." " ..... . ....,..... .. .~

,For use in design (until"more"eXact reJ.3.tionslups· can be dete~ed) Fig. 5
ispresented, giving values of the angle of repose for material greater than 0.2 in.
in diameter for various degrees of roundness~ ':. In Fig. 5 the angles of repose.
have"been somewhat arbitrarily limited to a .maximum value of 41 ° for very
angular .material, and 39°Jor .very .rounded material.' _This limitation was
believed necessary to secure conservative designs because of the lack of data on
angles of repose of the larger-sized materiaL:, .,. : ;:'-".,, .. ,'.'

,.r==.:..;--~-';;";":...::.'.....;.,...=.;;:.;;.,.:.:.;.... .;,.;;.;.--;.;...;;'-;...;.;;'..;,.......,...,....,.-r------, - :~.

I I-----i Rounded Particles ~--1 Angular Particles
40 ~-"':"";'::~~:"+---l---+-+-r:--t-i--t----:---i

;,:.: ;.~3~ot==~~t='='·='t·=:t=tt=!Jf-*-*"'~"'~'-~--I~=~
-;- '.' ;-~O 1-..:(;::ctl:..;S:.,:T:.;:AC:.,:K;:E:.D..;;IN.:..:.;:AI:.;:R,:..;TH:.:.:;:EN::..::;SU:.:B:;:M;:,ER::.;G::;E:.D-+-l-l-++-----i

•, ' :.' 1~~01--- -+---+---l---+...:..+-++-H+--+..-_..-..-1."

by a.' limited number of laboratory investigations and observations on a large
number of stock piles ofvarioUs sizes of materUil at gravel-washing plants. :~

,':-The results of the studies niade in the laboratory are given in Fig. 4. These
experiments showed that a considerable range of values could be obtaine.d in
repetitive tests..:Time was not 'available, however, to make a sufficient number
of observations to obtain accurateaverage'valueS; the determinations made
are therefore subject to considerable scatter. The results showed that, for the
larger sizes, the. angles were not materially different for the various conditions of
stacking in air or water, but for the sand sizes these conditions had more effect.
The average' results of all observations of the angle of repose of stock piles
at gravel-washing plants are shown in Fig.4(d).· Although these data indicate
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stable, straight, regular in section, and are ste.ep enough to give high velocities
andtractiv:ejorces.:. In general,. they .f~h .an· . unusually . complete .o~
portunity for experimentation. ',.,::, ;.:. ::.:.,,,."" ..:: ':';·.'i 'l:';~';J.-:'!"':'" ,:;; :" .

."It was expected that the water' With high tractive forces, in flowing dowp
these cana.ls would remove all the material below a certain size; it was also, . . .
expected that this size;would be indicated in the mechanical analysis of the
material on the canal beds... This.si.ze.would be that moved by the tractive
force' which had acted in these canals. ;.ThisexpectatioU::.was not realized,
howe;er, as the sixialler particles we~e shielded by t~e larger ones, and a critical
size 'could not be-determined. The tractive forces acting in these canals were
therefore compared with the composition of the material through which the .
canals were constructed..~The size used for comparison was that size of which, c=
25% (by weight) of the material was larger. The tractive force used was that

-
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' .. , ""Critical Tractive Fore... on Channel S.ide Slopoe in Coane. NoneohesiveMaterial." by A.. c.:
C&rter. E. J. Carlson. and E. W. Lane. Hvdrawoc~ Bcpm No. H"d..:J68. BlInlau of Ree!azn&ticm,u. S. Dept. of the Intenor. Waahington,D.C.,19S3., "_ ~ '.. , ." .,: •.• , _,; ..• ~., ..

., For convenience in.solving Eq.1, Fig. 3 ~·1>~~~prepared:-:,'li,-~; example,
i}:i. i material whose 'a.ngle of rep'ose is 30°, the critical tractive force"necessary
to move material on the side of a canal with side slopeS of 2 to 1 would be 0.44
times that which would caUse motion on a level surface. .. .•...":".... ~ .....
.:,; Angleof Repose of Noncohesive. Mate7ial.-:'AJj previously ..~~t~d,'th~r~t~bility:
at the side s~opes of a canal in'noncohesivematerial involves the'angle of repose
of the material.' .A study was therefore made of this subject, beginning'With a
thorough review of all ava.ilable 'pertinent literature. This review waS followed.

~'1·iThis ratio involves only .the angle of the side slopes of the. canal and the
ang~e of repose of the materialandis·.expressed .by: l;:~d:l ,;; "'IW:1::·...:')'-'~!,) "t.)

.:~~'::':!~:,:',. ':;;:~,,;." :,:.~'~~.~o~:r~~. ~~~>~':~,,~~,;3,~i:r!!;;;:~~;'.?;
~:;hich ~is 'ih~ a~~le (with th~ h~~o~t~l) '~f th~·~d~~o~e ~f t~'~a~~i:·;d
erepresents the angle (with the horizontal) of repose of the material. :""!;;'l:;:l:

.... For convenience in design, the effect of side slopes was treatedll as' a' factor;
K, which is the ratio of the tractive force required to start motion on the sloping

. sides to that force required,in the same material, to start motion on a level
surface. :do ~\! !.~.;l.) <,·d l:": 0J\ ":!\~g~;'; ~~r= ~:';i;i£,!iO'J .! :r.!d ;·.· ....t,Hf~ l,.jlt:,;r~!':·;i.!::~
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:.~ n. :-:;1'.I .. Diameter, in Millimeters ~.;. w~·~· .. ~~.. '"

3 4 5 6 7 8';; io : ':20 ''''''30 40 50 60
1.0-~I-~-~";'I ~";'~T---r-,':;,n"T-71 -"";'-7'1/2:'07)lTTTI1
0.9/-:_.:.;:_...:..',;;... -4--:....J--+-:....~H-t-+h-""'--r/AV;f--li-= 4.0
0.8. 4 / -16 -'---1--.-1

g '0.7 .- A-/ /I~B~_~_-:_'-+_-....;-""\3.0 i
~ .0.6 .. Trac:tive Force (Lb/Ft') _! Diameter (In.) .y' 7 5 ,

~ ·0.5~····:..-..._-+--t--+--l-HJ--t-bf11V .. 015:
,':'; .' ';;.I! 160 1/ V ..

: 0.4 ". V 7 V 11 0 6

~ 8/1 ~
~ 0.31----:---+--t-~;_-l'V'-7f12IbA--I--!--...;...--I--;-+---'I
"u': For Materials With V
~ sP~/t~;Vily'!'~'I/IL ·.;lJ~''''·'

~ 0.2

". ./~V,i· TnT-~-'TOU1)
0.10L.1_':'.-.,;-,::-:.-.J~.2-~':~.:-.0.L.3L_.ol.4--:.0.~5~0.:-6-:l0.l:-7:!0.8::-!-,~.1:-.-,":'.. --:-,,_-.,-:;2"":'.-.. ;':"'.-~3---''":

. Diameter. in Inches __ _ '.'-:: ' ..

! ~G. 2a-5TtroIEa ON' THE S~~ Lma VALLET CANALS, COLOBADO

resulting from the maximum sustained flow in the ~anal,as closely as could be
detemuned from the flow records. . -- _.. .. -- .. - _. .

.,..""Fifteen reaches of. canal were us~d, having discharges ranging from 17
cu)tper.·se?'to 1,500 cu ~t per see and~lopes from~.2 ft. per;mile t? 51 ~t pe~
mile..'The results of the measurements;ue summanzed m F1g. 2. ;--: :':':::;:.'

,". & \,. 1".: a ..... '" • •• : ~ .....J.; .. :. '. _. .• .. .. ~ ••• . '" . _". ,..... .. .. • _

',ij ",; £l;EF~CT 'OF SIDE' SLOPES "6~ Lu:nTING T~CTrvE FORcE" :;:'.~ .;.'
.• ~:; j"-I!L ';'~': -, ,.;.:" '" ' .. -Pi::;, : ,"

.:.The, effect of side slopes on nIiUting tractive)orce haS been analyzed by
a' consid~ration of the forces'acting on aparticle on the sides of the canal
These forces are:' '(1) The force, 'of the, wa.ter tending to move the particle down
the'cimal m' the fuectiOli'of the flow;.'izid (2)·the force of, gravity tending to
move the particle dowu'thesloping side of the canal..-By combining the two
actions, the effect of the slope of theside~on the.cri~ical trac~ive force necessary
to cause motion ca.n be evaluated." " ,.. ' ." , ., .:
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and (3) the fo'rmulation of a method of analysis for the determiIiation' of a
channel shape in coarse, noncohesive material which would involve a minimum
of excavation.. As of June, 1952, it had been impossible to study intensivel:¥,
many important aspects of the general problem, especially those involving
the design pf canals transporting considerable quantities of coarse sediment.
The general principles of a design procedure, however,' wer~ developed, and
a better understanding of the general problem was achieved. ·:·'·';·.~·i '''.:': ~ ".;',>:.

_.. :In studying the principles for the design of stable canals, an intensive
study of the' literature was made. - The subject is a complex one, and a great
variety of conditions exists which make the best solution in anyone case in~

applicable to a situation where other conditions prevail. A complete' solution
of the problem must, therefore, include an analysis of all these conditions and a
determination of the solution applicable to each. ". ::... .;.,:,....' ,...: :'~;'i:':~ ,.:~~,;;: -.:

THE DEs~GN~~ STAB~ CHAN~~s!·.::'·::.·.' >:.~::;.!:::.:',.!,;~

. Definition8~~ Principle8.~Be~~~~·the term "~tablech~e~" ~ ~;dher~
in has a special meaning, it is desirable to define the term and explain its limita­
tions. A stable channel is an unlined earth channel (a) which carries water,
(b) the banks and bed of which are not scoured objectionably by the moving
water, and (c) in which objectionable deposits of sediment do not occur.
Sediment has been defined: as '.:. ".,= ... ; .. :'.' : ;_...•.... ": .. ,.':: . ;'

. .... • • fragmental material transported by, suspended in, or·deposited.bY
. water or air or accumulated in beds by other natural agents; any detntal
. accumulatio~, such as loess." . . .

-' . This particular n;,ve~tigation is concerned solely with the stability ofth~
channel from the standpoint of the movement or deposition of earth materia~

by the flowing water.. It does not deal with the stability of the banks which
slough (or slide) into the canal as this is a problem !Do ~oil ~echanics for wl?~.~
reasonably satisfactory solutions.a.re. available. ': ..... :'..:" .• ':'.:'. ' ~." .. ~. ,.:',:.'. '.:
. UT13table Channe13.-There are three classes of unstable channels: (1)

'Channels in which the banks or bed are scoured without objectionable dep'osit~
being formed' (2) channels where objectionable sediment deposits·.occm:
without scour 'being produced; and .(3) c?annels in which sc~ur aI1:~ o~jection~
able deposits are both present.: .~.- ':' ' ; :: .,:.. '. :.. : ':... ., : .

; When sediment-free water is"present in a.··channel, only the first class of
instability ean occur.. The first class of instability '(scourwithout deposit)
can also be caused by water which carries sediment, .especially:.when.'the
amount of sediment carried by the water is small..... ~,' •...• "~'::".J ';'~' ".: .••

, .' The second class of instability. (deposit without scomY ~a~' onii be cause'd
by the sediment brought into the canal with the flowing water orth8.t scoured
from the banks and bed of an upstream channel. An example of this case if!
a lined canal-or a canal cut through a scour-resistant material-into which
large quantities of coarse sediment enter with the infiowing 'Yater."~ "', '..:
""The third class of instability (scour and deposit) usually occurs when water
·c~nta.ining large quantities of eoarse sediment enters a canal, the bank. and
bed of which are composed of material which has little resistance to scour. :'J.L)

•• "Report of Subcommittee on sediment Term.iOOlolO":~by E. W. Lane, Cb&irm.an. Tl'lmMIdimu,!=-
Geophyaical Union. Vol. 28, December, 1947. p. 936. "._ ,,;......... ......- ..~ _u· " .... ,.,
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::,':r.~h,~·r,: :"....:;; .,.; :,.c;::.':-'';"'!. '::iN~()~U~ON-- . ;cr,:'
•: ;.: ,:', t -:: f :-•• ~ ""., :. ~'!". _ "•• "•• -. • '. _ ..... "•.• ;_..... • -.. '7. ._ -. }":: '·1· ,-,"

-."In Jan~ary, '1950, the Bureau of Reclamation, United States Department
of the Interior (USBR), began an investigation of the methods for designing
unlined canals. "Particular emphasis .was given to methods of obtaining a
rational solution to the problem of sediment movement as it is related to the
designofunlinedcanals.·.:;.,;~.:::.~i!.,<i ,·,;;:·:~::..,i<"·.:'", ...., ... : . " ..

The results obtained from the investigation (from January, 1950, to June,
1952) are summarized subsequently... In general, the principal. progress made
in these studies was in three directions:. (1) .The clarification of the general
principles for the design of stable c::hannels; (2) the development of a tentative
method for designing unlined earth canals to assure freedom from scour;

DESIGN OF STABLE CHANNELS.

Non.-Published, _entiallyaa printed here. in September. 1953... 1'roe«dinq~lp4rat.No. fBO.
Positions and tiUelI given are thooe in effect when the P&per or discuasion waa received for public&tion.

1 Prof. of Ci.... Eng., Color&do Agri. Mech.. College. Fort Collina. Colo.
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--':'.. ',\".: By EMORY W. LANE,t M. ASCE

·..·:W~;~DI~~~~~ION BY MESSR~.· SERG~ i~~vsKY; ·A. NI~Ei;·.u'.D G.
'.;: .:. B~lJDEA.t.T! N. K. BOSE; Josi S. GANDOLFO; AND EMORY W. ~'NE .'

:..,."1:: .. ::.. ,...•.,:.; .' .. C "; ..••. SYNOPSIS .. . :.. ";:.':" ".

In 1950 the Bureau of Reclamation, United States Department of the
Interior, . began 'an investigation to improve the design of irrigation eanals
eonstructed in earth. :The results of the preliminary studies are presented
herein, and the future investigations are outlined. ..... .;.. :;.:--':' ..;.
. .The method of designing stable ehannels whieh is presented is based on
securing a distribution of the traetive foree along the sides and bottom of the
ehannels such that the magnitude of this foree at all points will be suffieiently
large to prevent sediment deposits in objectionable quantities, and at the same
time' will ;be 'small enough to prevent objectionable scour. Limiting values
for the tractive foree are offered for the various conditions under which a:
canal' may. be constructed.....The effect of bends, side slope, and transported
material on the design is reviewed. Also presented is a method of designing
canals having a minimUm of excavation and a minimum width in coarse, non-
co~es~~~ ~teriaL·.". :""',:.:: ;." ., _ .::~": ''';.'
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