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APPENDIX A

FEMA HEC-II MODEL INPUT/OUTPUT WITH FLOW
DISTRIBUTION AND COMPUTER DISK
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Il EHN N Il N B BN Dn EE DD B B B BN B EE B B e

01/01/87  07:25:08 ‘ 2462
€T 900 .00 10100 §£10.000  10845.00¢ 000 .000 080 000 .00
X1 21.028  36.000 10322.800  10772.200  1060.000  1100.000  1100.00¢ 000 500 009
X2 008 000 000 000 006 .000 009 .00 099 15.000
8% 1243.5¢0  6747.200 1240.600  8765.600 1241200 8912500  1239.300  §071.800  1236.000  9121.66C
B3 1229.100  9144.100  1226.920  9190.200  1235.300  §326.400  12¢5.000  §249.800  1246.200  9382.500
SR 1235.700  9425.800  1233.800  9518.200  1230.800  9534.200  1227.800  9650.800  1232.600  9582.60¢
R 1223.100  9756.800  1231.200  9£82.100  1235.600  9931.100  1232.700  10000.000  1228.400  10127.10C
SR 1225.100 10279.700  1228.000  10322.800  1204.400 10480100  1218.000  10879.0C0  1212.700  10772.280
6% 1253.000 108%4.900 1255.500  11057.200 - 1254.500 11307.200  1259.500  11350.600  1260.900  !1645.1C0
GR  1258.300 11570.500 1260.400  11683.500  1260.700  11712.3C0  1256.300  11725.900  1280.900  11751.200
8% 1251.500 11994.800 .00 .00 000 000 .00 .00 000 .00
3 .00 .00 4,100 9410.000  10845.000 .00 coo 099 .000 00
X1 31,02 009 060 .00 5.000 5.000 5,000 e 090 000
X2 000 000 .09 000 0 000 099 000 500 15.000
3 .000 1200 £.100  8770.000  15890.000 000 080 020 000 .08

0 31.301  £3.000  9580.600 10867.500  1190.500  1380.000  1440.90¢ 222 209 000
X2 .00 009 000 209 .000 .00 Nk 000 050 15,000
G} 1245.200  7953.260 1245.300 7988, 1242.6400  §027.100  1242.700  €306.330  1260.300  §705.800
SR 1225700 8857.300  1235.700  910¢.0 1237.600  $154.800 1235700 5275.750  1221.400  §324.200
R 1205.500  §589.600  1220.200  9712.800  1220.100  9786.300  1222.400  9835.200  1222.600  9877.300
49 122¢.200 Q02,000  1228.000  10000.000  1229.700  10036.200  1209.400 10794400 1230.200  10208.80C
6] 1232.700 10275.200 1222.200  10437.400  1225.800  105£7.4C0  1231.400  !0585.800  1229.500  10626.700
GR 1201.600 10685.200 1220.700  10367.500  12§3.000  10911.900  1252.800  11065.260  1261.200  11234.10¢
R 1253.90C 11£23.000 1250.800  11585.100  1258.000  11611.900  1250.000  1167.000  1280.000  11685.500
GR  1257.300 11702.100 1232.600  11720.400  1252.800  11752.7¢0  1255.500 11785.800  1252.300  11315.400
GR 1259700 11935.500 1259.000  12047.100  1258.800  12118.100 060 .00 000 000
=7 000 .00 £.100 8250.000  11450.009 .06¢ 000 000 028 003
X 21:522  $8.000 9428.500 11533.000  1120.080  1652.060  1160.009 000 000 000
X2 090 .00 .0e0 000 000 000 oo Kk 080 15.200
R 1247.000  7461.100  124£.400  7487.300  1244.800 - 7703.200  1245.200  $039.0C0  1235.100  8081.430
6RO 1234.800  2179.100  1229.200  £272.700  1220.500  9334.70C 1234300 %401.900  1235.760  8483.92¢
S8R 1240.000 603,000 1237.200  8656.000  1236.700  775.200  1242.200  §808.800  1242.800  8880.800
S8R 1201.500  992£.500 1241.500  9026.100  1242.300  9062.800  1240.400  9162.300  1280.400  9235.300
R 1204.500 9428.600 1293.400  0442.100  1220.600  ©459.800  1228.600  9533.100  1229.100  9585.400
6% 1207.200  9535.460  1230.400  9740.400  1235.800  9272.4C0  1233.100  S¥§T.4L0 1232.200  1CCCC.CO0
62 1233.100 10066.600  1234.800 10099.000  1238.000  10207.400  1238.400 10311.300  1236.300  10852.800
R 1231.200 10705.700 1224200 10750.500  1233.100  1092.800  1229.200  11141.200  1226.1C0  11281.2¢0
GR 1224.400 11418.700  1230.000  11446.200  1230.600 11501500  1264.300 11538.900 1264200  11590.600
63 1266.900 11§71.000  1257.200 11759.900  1258.500  11785.7¢0  1265.200  11621.400  1268.000  11873.600
R 1270.500 12030.3C0 1254.400  12065.000  1265.700  12074.800  1265.700 12101.500  1264.500  12113.300
GR 1271.500 12160.800 1272.700  12335.100  1272.700  124§7.300 000 b 060 080
ET 960 060 £.100 $230.000  11850.000 000 000 000 080 000
X! 31725 77.000 §544.000 11019.800  870.000  1530.000  1070.000 000 000 .00
X2 000 009 .000 009 bl 009 .0ee 000 009 15.000
R 1268.200 6763.800 1248.300  7039.500  1248.300  7384.700  1248.300  T411.400  1248.300  7433.100
GR 1263.500 7472.900 1246.800  7647.800  1245.900  7951.300  1237.300  7952.800  1224.900  £€20.300
8] 12£0.000 9055.500  1241.500  8158.500  1261.400  £355.000  1240.200  9460.300  1234.800  8503.500
GR 1226.800  9551.400 1229.500  597.900  1236.400  8740.300  1240.400  9302.8¢0  1241.000  £810.70¢
R 1235.900 8853.200 1246.400  8985.400  1245.300  S028.700  1242.100  0063.600  1243.800  9153.500
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sscNo DEPTH CWSEL (R
¢ QLo3 QCH QR
TIME yL08 VYCH YRO8

SLOPE  XLOBL  XLCH XLOBR

*OR0F 1

CCHY= .200 CERV= .500

XGECNC 28.258
2225 3,65 1202.55 .00
200600, 0. 20000, 0.
.00 .00 5.47 .00
001992 . 9. 9.
210k DISTRISUTION FOR SECNO= 28.38
gTA= 5043, £310
oER = 00.0
4REA= 3659.0
YEL= 5.5
couy= 160 CEHY= 300
1200 NH CARD LSED
*SECND 29,645
29.85 7.32 1205.02 .00
20000, 0. 20000, 0.
08 .00 7.5 R
p1eT4 1650, 1520, 1450,
FLOW DISTRIBUTICN FOR SECNC= 28.65
STa= 10185, 10770
pgR 0= 100.0
AREA=  2831.2
iz 7.1
XSECND 28

28.83 7.49 1206.48 .00
20620, 10802, 9198 0.
ak 5.21 5.52 .80
.600887 950. 100¢. 1010,

WSELK  EG

ALCB ACH
ANL XHCH
ITRIAL  IDC

1217.21 1203.19

0. 3550,
.028 .028
0 0
CWSEL=

.00 1205.78

2. 2931,
.02 .023
2 e
CH3EL=

.00 1206.94
2051. 1668.
025 023

2 0

W HL 0LOSS  BANK ELEY
AROS YoL THA  LEFT/RIGHT
NR WIN ELMIN S3TA

ICONT  CORAR  TOPWID ENDST

.45 .eo .00 1212.00
0. d. 0. e
025 000 1199.00 504283
1 00 1236.61 6279.25
1202.85
1 2.%83 .09 1213.7C
0. 113. 3. 121
.02% 000 1197.20 1016490
0 .00 519.55 10§84.55
1205.02
45 1.1 .03 120 m
0. 187. 47, 1207.10
025 000 1199.00 3282, 78
0 .00 951.64 10489.4




o
2
[ry)
m
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I 01/01/30  07:25:08
sEcN0 DEPTH  CWSEL  CRIWS  WSELK  EG HY HL 0L035  EANK ELEV
0 oLcs e 0%08  ALCS  ACH AR08 VOL TR LEFT/RIGHT
M V08 VCH YROZ XL XNCH  XAR WIN ELMIN 5574
S0PE YLOBL  XLCH  XLOSR  ITRIAL IO 1CONT  CORAR  TCPHID  ENOST
I FLGK DISTRISUTICN FOR SECNO=  28.83 CWSEL= . 1206.£0
STA= o253, 9280, 945C. 9493,  98SC. 10000,  10186. 10485
PER 0= 2t 131 3.t 5 . 1.9 2.0 5.0
f3eA= 1010 1272.6  150.5 9.1 1802 285.7 1857.8
VEL= £2 6.8 L2 1.5 2.1 2.3 5.5
I *SECND 29.017
I 2085 DIVIDED FLOW
2900 2.45 1207.55 ) 00 120919 56 1.20 08 1209.40
20000, 7. 18923, 0. s, 3108, 0. 261 g0, 1215.30
l a5 I8 842 00 05 .029 €25 .000 199.10 9172.52
eatery 1000, 1020, 1020, 2 0 0 c0 78115 105%9.18
I e o DISTRISUTION FOR SECNO=  29.02 CH3EL=  1207.55
gTa=  ©172. 9179, 243, 10622
I oER = 2 TR
4ER= 2.0 3.9 31840
VEL= 1.7 1.3 5.4
I *§ECND 22,221
25,00 7.94 1209.44 00 00 121015 T 1. 07 1202.00
0000, 3641, 16358, 0. et 2285, 0. 0. e, 1213.50
2 431 1.2 20 m5 03 025 000 1201.50 9225.14
acp266 050, 1020, 97C. 2 0 9 00 1015.65 102£0.7¢
I Tioyw DISTRIBITION FOR SECNO=  29.22 CASEL=  1209.44
STa= 9225, 236, 9400, 9685, 10403,
367 0= 2 9.5 a5 9.8
AREE= 1.9 3030 438.2  2266.¢
I VEL= 1.4 ‘8 1.9 1.2
*3ECNO 28.473
I 3255 DIVIZED FLCH
2047 941 1211.41 .00 00 1211.75 35 1.58 04 1206.70
20000, £215. 15785, 1. 957, 3298, 1. 44, 115, 1215.00
I 27 440 4,80 37 o5 025 025 .000 1203.00 9123.29
600795 1030, 1300, @10, 2 0 0 00 918.63 11302.12
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“haz

p1/21/88 0725108
sEcNe DEPTH CKSEL  CRIWS . WSELK  EG HY HL 0L038  3ANK ELEV
0 clos ocH 0R08.  ALCS  ACH Ao veL T4A LEFT/RIGHT
TIME VIOE  VCH VRO XNL  XNCH  XNR KTH ELMIN SSTA
clopE  XL08L  XLeH  XLOSR  ITRIAL IDC T1CONT  CORAR  TOPWID  ENDST
FLOW DISTRIEUTICN FOR SECNO=  29.47 CHSELE 1211.41
ST 9a. 9ISl 0. l0en. 11302,
pE] 0= 2 208 18.¢ 0
BREA= 145 M2 22977 1.5
veL 2.t 5. t.8 !
*SECH0 20,878
3255 DIVIDED FLOW
2958 13.55 1211.55 0 00 1212.23 27 AT o1 1214.90
3020 5161, 11250, 3559, 1277. 2448, 13220, 583. 140. 1910.90
b ape ts1 262 .05 005 025 000 1198.60 2827.00
encagy 920, 106D, 1020 2 7 2 00 1231.23 1178238
cLCW DISTRISUTICY FOR SECNO=  29.82 CKSEL=  1211.95
STa=  esm7. 33, sese.  £9%0.  S284. 9616, 929,  gest. 11562 11sER. 1189C. 11752
oF3 (= PR 2.5 558 2 3 0 2 5.1 ' 1.2
sRcA- 17.3 1073.6 185.0 2447.7 2042 105.0 o5 330 355.4 1880 £29.2
vz = 18 5.3 2.8 1.5 K 5 5 ! 2.9 1.3 3.4
Y2EONG 20,08
2365 DIVICED FLOH
2301 By CHANGED MORE THAN HVINS
3525 29 TRIALS ATTEMPTED HSEL,CWSE
7503 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
29,09 5.60 1214.74 1214.74 00 1216.82 207 1.0 .56 120280
20330, 0. 13163, 1827 0. 1523, 265, §70. 185, 1225.20
RE 00 11.82  6.91 - .025  .025  .025  .000 1209.10 9£75.¢8
poso74 1530, 1600, 1180 20 1 0 00 441.77 10513.80
FLOW DISTRIZUTICY FOR SECNO=  29.93 CHSEL=  1214.74
STA=  §476. 16000, 10258, 10514
25} = 90.8 5.2 4.0
AREA=  1523.2  150.1  115.8
yEs 11,9 5.9 5.9




--!--------

01/01/60 07:25:08
STCR0 DEPTH CWSEL  CRIKS
¢ cos oo 4%08
TI¥E VLOB veH VRS
SLOPE  XLCBL  XLCH  XLOSR
*SECHD 29,982
3265 DIVICED FLOY
2098 5.05 1215.18 .00
20000, 0. 170%2, 2058,
25 00 1078 6.3
003589 5. 5. 5.
FLOW DISTRIBUTION FCR SECNC= 2393
Gras 074 40000, 10480, 10519
0= 88T 5.8 8.5
sa= 16355 180.9 1400
Vel 12.8 6.4 5.t
*SICND 20,18
3301 #Y CHANGED MORE THAN HVINS
049 10,26 1219.08 .00
2000, 0. 20000 0.
82 LI -} .09
0o2080 1120, 1120, 1170,
£LOW DISTRIZUTION FOR SECNO=  20.13
STa= 0115 10000
o3 0= 100.9
AREA=  2538.5
vELs 1.9
*ECND 20,185
/AT 10,25 1219.05 .09
20020. 0. 20000. 0.
42 06 1.9 00
002051 E. 5. 5.
£LOW DISTRISUTION FOR SECNO=  30.1d

WSELK  EG
308 ACH
YAL XNCH
[TRIAL  IDC
00 1215.38
0. 185t
025 005
! 0
CHSEL=
00 1219.99
0. 2560,
005025
3 0
CHSEL=
00 1220.00
0. 2557
025 025
0 0
CH3EL=

RV HL
ARCB yoL
XKR WIN
ICONT  CORAR
1.82 .02
32¢. §70.
825 000
0 00
1215.1¢
.83 3.04
0. 129.
625 G0t
0 .00
1219.04
.94 O
L. 129.
.025 .00
¢ .00
1219.0¢

0LOSS  BANK ELEV
T#A  LEFT/RIGHT

ELMIN 5STA
TOPAID  ENDST
04 1222.90
166.  1225.00
1209.10 947429
£53.44 10519.28
07 122530
176, 1228.50
1208.80 9%15.2¢
520.07 9535.29
.00 1236.30
179. 1228.50
1209.90 115,12
520.66 9635.78




EE O BN BE BN I N D B BN B BE B B B B BN e .

SECNO DEPTH CWSEL  CRIWS
¢ qLes Qe GRCS
TIME viog VCH VROB
SLOPE XLCSL  XLCH XLCER

30.45 7.14 1221.84 .00
200¢0C. C. 20000, 0.
.49 .00 5.00 .eo
setr2¢e 1280. 1370. 1330.
F10W DISTRIBUTION FOR SECNC= 30
Th= §423. 10717
PER = 10,0
AREA=  A701.€
Yzl= 5.0
¥3ECND 20.015
30,82 7.33 1222.93 .00
22000, e 2002¢C. °.
&0 22 4.85 .00
02677 1350. 1830, 129C.
W DISTRISUTICON FOR SECNC= 20
= 9740 11136,
PE] §= o.c
AREA= 202.2
VEL= 4.8

2301 HV CHANGED MORE THAN HVINS

21.03 11.¢5 1224.8% .00
20000, 0. 17858, 2841,

.83 .02 11.84 12.21
£es217 1068. 1100, 1103,

[Se]

WSELK
ALCS

ITRIAL

.00
0.

025

.00

.025

3

EG
ACH
XNCH
1o

1222.23
4002.
928

1224.28
4303,
.025

n

v

(@]
=
3
m
1t

1225.75
1521.
028

0

RV
ARCE
XNR
ICCNT

(S IR~ JRYS }
<3 L. [¥=]

rO <D (O
=

3

€3 L -

=

€D —
wn

€3 D

€D €3 L U

< <€D -

CLOS3  PANK ELEV
Tad  LEFT/RIGHT
ELMIN 8574
TOPAID ENDST
L0 1226.10
204, 1223.70
1214.70 9£23.2%
1102.69 10575.52

.0t 1236.50
250, 1251.80
12118.00 T4T.44
1096.12 10825.5¢
.53 1229.0¢
268. (212,70
1212.70 16478.29
327.34 10805.63




— s s Em B SN N BN A B EE B B B B B B S .

SECNO  DEPTH  CWSEL  CRIWS  WSELK EG HY HL 0L035  BAXK ELEV
0 QLes GEH CROE ALOB ACH AROB VoL TWA  LEFT/RIGHT
T vios VCH VRO8 XNL XNCH XNR WIN ELMIN SSTA

SLOPE  XLOSL  XLCH XLOSR  ITRIAL  IDC ICONT  CCRAR  TQPWID EN0ST

FLCH DISTRIBUTION FOR SECNO= 31.03 CW3EL=  1224.5%
STA=  10478. 10772,  108CS.
PER C= 87.8 12.2
AREA= 15211 196.8
VEL= 11.5 12.2
*SECND 31,029
31.03 12,11 122481 .00 .00 1226.79 - 1.98 .32 01122800
20000. ¢ 17558, 2642, 0 1563, 205. 1ge2. 288, 1212.10
.53 0C 11.28 1.9 .025 .025 0235 000 1212.70 10470.99
PRELER : 5. s 2 ¢ 0 .00 325.08 10£06.07
€1.CW DISTRIBUTICN FOR SECNO= 31.03 Cw3EL=z  1224.81
STA= 10471, 10772, 1088
peR o= 27.¢ 12.2
AREA=  1567.8 208, 1
VEL= .2 1.9
*3TCND 31.20¢
3255 DIVIDED FLCW
3301 HV CHANGED MORE THAN HVINS
.3t 8.58 1228.72 .06 00 1228.20 43 2.28 L1600 122350
2005¢. g2t 16254 121. 266. 3618, 3L, 1178, 287, 1220.170
.1 2.3% 5.32 3.53 .925 025 .628 009 1220.10 §%22.3C
.000846 1162 1440, 1380 3 0 0 00 843.84 10875.98
L
FLOW DISTRISUTION FCR SECNO= 31.30 CWSEL=  1228.78
STa= 93522, 9590.  1086%. 10875,
PER 9= LR 96.3 .5
sRTA= 265.8 36179 3.2
VEL= 2.4 5.3 3.5

¥SECND 31.522




SeCNe DEPTH CWSEL  CRIWS
0 0Les Qe 0Ro3
TINE VLOB VCH VROE
LOPE  XLOSBL  XLCH XLC5R
3255 DIVIDED FLCOW

01 HV CHANGED MORE THAN HVINS

2655 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 SROCABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
21.52 §.52 1230.92 1230.92
20080, 784, 1921%. L.
1 5.18 8.51 .30
.0854€¢ 1120. 1180, 1650,

eTA=  ea4s. 8273 2235 8354, 1
DR 0= ;00 3 95
sreA= 266 970 4.0 20208
Vs 03 5.4 1.8 8.3
*5CNC 21,725
3285 DIVIDED FLOX
2307 HV CHANGED MORE THAN HVINS
1173 5.82 1235.22 .00 .00
20000, 3128, 19627, 245, 572
79 547 5.3 233 028
co2032  e7C. 1070, 1530, !
FLOW DISTRISUTION FOR SECNO=  31.73
STa=  £010.  8020.  8581.  86s.
PER 0= 0 3 1.5 2.8
AREA= 2.2 3.1 43313 1042
Vi 1.0 1.1 5.8 5.4

WSELK
ALCB
XNL
[TRIAL

.00
136,
029

20

87

EG HY HL DLOSS  BANK ELEV
ACH AROB VoL TaA  LEFT/RIGHT
XNCH YNR WIN ELMIN SSTA
[0 ICONT  CORAR  TOPWID ENDST
1232.28 1.37 2.1 .28 1244.5C
2021. L. 1257, 208, 1284.20
.025 028 000 122440 8244.02
18 ¢ 00 929,50 11807.¢%
CWSEL=  1230.92
39.
1235.38 .58 3.%2 .08 1245.20
2714, 183, 1324. 334, 123710
025 028 000 1229.50 8C10.12
0 0 .00 1181.54 12220 .41
CWSEL=  1235.32
36, 11020,  11895. 11938, 12218 12220
g3.1 .5 5 A ¢
2713.6 35.9 £3.7 211 5
6.1 2.1 2.1 1.2 1.2




3ECN QEPTH  CWSEL  CRIWS  #SELK  EG HY HL 10SS  BANX ELEV
2 QLO8 ¢eH QROB . ALOB £CH AROB VoL TWe  LEFT/RIGHT
TIME VLO8 VCH VRCE XNL XNCH XNR WTN ELMIN 3572
SLQPE XLOBL  XLCH XLOBR ITRIAL IEC ICCNT  CORAR  TOPWID ENDST

*GECHC 31.998

3265 DIVIDED FLOW

21.980 9.05 1237.15 o0 .00 1227.¢48 .12 1.95 08 124540
29500 1ee? 16020. 0 5%92. 2516. 2, 13085, 358,  1248.2%:
.23 3.2% 7.15 90 L0235 025 025 J000  1228.10 240504
221877 920 230. 1690 3 0 0 L0000 1034.79 15815.9¢
oLOW DISTRIBUTIOY FOR SECNO= 31.90 CWSEL=  1227.15
ST4= 3495, ecaee, 8508, 8549. 8752. 81757. 804, 9181, 9153 12148
2ER C= 7 0 .0 1.1 ] 3.2 4.2 .9 0.1
AREA= £9.¢ 3.2 g2 88.17 2.0 174.2 267.0 1.0 2315.¢
Yel= 2 2.1 1.8 2.4 1.4 3.5 3.9 1.4 7.2




VRS viies s

THIS RUN EXECUTED 01/01/80  07:30:43
*m:xtxxxt*x*tyx*x**x******t*x*xﬂ*ﬂxﬂ;tt*i*******x*
uEC? RELEASE DATED NOV 76 UPDATED MAY 1934
ERROR CORR - 01,02,03,04,05,0¢8
¥ODIFICATION - 50,51,52,53,54,59,56
1RM-PC-XT VERSICON

********************X*****************i*x*ﬂ*******

T1
2
13
J1  ICHECK iNQ NINV IDIR STRT METRIC  HVINS 2 WstL kg
2 2. 0. 0. .202000 .00 .0 0. 1217.210 .eel
J2 NPROF IPLCT PREVS XSECY XSECH FN ALLDC [24 CHNIM [TRACE
2.000 ace -1.000 .0C0 .eeo Ry .000 .Geo 000 1£.000




ScCNO DEPTH CWSEL  CRIWS  WSELK  EG
Q qLC8 0CH QROB AL0B ACH
TIME vLo8 veH YROS XNL XNCH
SLOPE  XLOEL  XLCH XLCER  ITRIAL  IDC
¥DROF 2
CCHY=  .200 CEMV=  .500
*SECNO 28.338
22.35 5.19 1204.19 00 1217.21 1204.99
£0200. 0.  400990. 0. 0.  5571.
.00 .02 1.1 .00 .025 .025
001977 0. 0. 9. 0 0
ZLON DISTRIBUTICN FOR SECNO= 28.35 CHSEL=
aTA= 5238, 6340
°FR 0= 100.0
AREA=  5571.0
yEL= 1.2
CoHV= 100 CEMV= 300
437 NM CARD USED
¥3ECND 28,646
2301 HY CHANGED MORE THAN HVINS
2470 ENCROACHMENT STATICNS=  93(0.0  10900.0 TYPE=
28.55 9.70 1206.90 00 1205.02  1202.55
£2000 0. 40000, 0. 0. 3871,
.04 co 10.33 .00 .025 025
002412 1630, 1520, 1450, 2 0
FLOW DISTRIBUTION FOR SEONO= 28.85 CH3EL=

STA= 10124, 10770,
PER = i
AREA=  387C.¢
VEL= 10.3

*SECNC 28.831

3285 DIVIDED FLCW

KV HL QL0SS  BANK ELEV
ARCE yoL TWA  LEFT/RIGHT
XNR WIN ELKIN SSTA
ICONT  CORAR  TOPWID ENDST
.20 .e0 .00 1212.00
0. ¢. 0 1220.00
.025 .000 1189.00 5828.3¢
B J00 1245.30 5284.97
1294 .19
1 TARGET= 1600.030
1.68 N 25 1131
0. 185. 22, 11200
825 L0000 11§7.20 1012407
¢ .00 580.75 10704.92
1205.90




‘Il NN B BN

SECND  DEPTH  CWSEL  CRINS  HWSELK G
0 QLes e QRCB ALOE ACH
TIME VLCB VCH VROB XNL XNCH
SLOPE  XLCBL  XLCH ¥LOBR  ITRIAL IDS
3301 HV CHANGED MORE THAN HVINS
3470 ENCROACHMENT STATIONS=  9200.0  10900.0 - TYPE=
28.83 12.33 1209.33 .00 1206.49 1209.85
42000, 22748, 16410, 841, 4211, 2546.
.09 5.490 6.45 2 34 .025 .025
.ace7ie 858, 1020, 1818, 2 0
FLOW DISTRIBUTICN FOR SECNC= 28.83 CWSEL=
STA= 9202, 9280. 5480. 9509. 98€0.
PER 0= 2.2 33.0 3.5 3.9 5.9
AREA= 193.8  1755.2 205.4  585.0  577.9
VEL= 4.5 1.5 4.1 2.1 L
*SECND 28.017
3265 DIVIDED FLOW
2470 ENCROACHNMENT STATIONS= 9100.0 10750.0 TYPE=
29.¢ 10.93 1210.0 .00 1207.55 1210.96
40C00. 1389, 28832, 0. 422. £922.
A2 3.1 7.85 02 .025 25
001 1000, 1020. 1220. 2 ¢
L0W DISTRIBUTICN FOR 2ECNO= 29.02 CWSEL=
STA=  9180. 9179. 9370. 9962.  10620.
PER 0= 23 3.0 1 6.6
AREA= 51 356.9 20,1 4821.9
ViL= 3.3 3.4 1.0 7.8

*SECNO 29.221

3470 ENCROACHMENT STATIONS= 9400.0  10500.0 TYPE=
29.22 10.17 121,87 .00 1209.44 1212.83
£0008, 7553, 32441, 0. 1088. 3602.
.16 6.94 9.01 .00 025 .025
o023 950. 1020. 970. 3 0

10000.

BANK ELEV
LEFT/RIGHT
SSTA

ENDST

QLOSS
THA
ELMIN
TCPHID

RY HL
AROB VoL
XNR WIN
ICONT  CORAR

1 TARGET= 1700,

.52 1.18
259

1204.70
1287.1C

g242.48

10711.44

1 TARGET= 1650.000
.93
0. 4

2
028 .0

1210.03

1 TARGET=  1500.000
1.16 1.80 .01

106.
1201.50 94C0.C0

1 1208.09
C. 550, 1213.80
2

.000

5
0 .00 929.52 10328.52




SECNO  DEPTH - CWSEL  CRINS  WSELK €6 Y HL CLOSS  BANK ELLV
0 oLoB GCH QROS 4108 ACH AROE VoL TWA  LEFT/RIGHT
TIME VLoS veH VROB XML XNCH XNR NN ELMIN 83TA

SLopE  XLeeL  XLCH XLosR  ITRIAL ILC ICCNT  CORAR  TOPWID ENDST

ELOW DISTRIBUTION FCR SECNO= 29.22 CWSEL=  1211.87
STA= 8400 94908, €685 10402
PER 0= .3 18.4 81.1
8REA= 35.9  1052.5  3602.2
YEL= 5.5 1.0 2.0

*SECNC 29.£73

3255 DIVIDED FLOW
3301 HV CHANGED MORE THAN HVING

1 TARGET= 2150.00¢

2470 ENCROACHMENT STATICNS=  §150.C  11300.0 TYPE=
28.47 15,88 1213.88 00 121141 1214.4% .57 1.56 .06 1208.M0
400CC. 9983, 30710, 433, 1488. 4895, 212, 711, 124 1216.00
20 5.95 g.15 2.00 .G25 625 025 £oe 1203.00 9150.00
Lo078s$ 10230, 138¢0. 970. 2 0 0 .02 1088.46 11200.0C
SLOW DISTRIBUTICN FCR SECHO= 28.47 CWSEL=  1212.8¢8
STa=  §15¢ 9151 9370.  10297.  113C0.
PER 0= 0 22.1 76.8 1.1
8REA= 4.3 1483.3  4995.2 211.%
VEL= 1.2 6.0 8.1 2.0

*SECNO 29.878

3265 DIVIDED FLOW

2470 ENCROACHMENT STATIOQNS= 9250.0  11270.0 TYPE= 1 TARGET=  2420.000
20.68 15.09 1214.48 .00 1211.96 1215.23 .75 .13 05 1214.90
£8Ce0. §957. 24012, §021. 1301, . 1937. 865. 159, 1210.83
.28 §.64 1.12 I 025 023 .025 .000 1188.40 2830.00

.000534 920. 1060, 1020. 2 ¢ 0 .00 1110.74 9854.55
FLOW DISTRIBUTICR FOR SECNO= 28.6¢ CWSEL=  1214.48
STa= 8880, £ess. 3011, 9284, 951€. 9859. 9985.
PER 0= 21.3 3.7 §0.0 8.5 5.8 .8
AREA= 11977 303.5  2112.2  1032.8  T40.8 1581.3
VEL= 7.1 4.8 1.7 3.3 3.1 2.1




SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG RV HL QLSS BANK ELEV
¢ LG8 ¢eH gRce ALOB ACH ARCB VoL THA  LEFT/RIGHT
TIME VLOS VCH VRCE ANL XNCH YNR WTN ELMIN SSTA
SLCPE  XLOBL  XLCK XLesR  ITRIAL  ICC ICONT  CCRAR  TOPWID ENDST

3255 DIVIDED FLOW

3307 HV CHANGED MORE THAN HVINS

3885 20 TRIALS ATTEMPTED wSZL,CASEL
2603 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
2470 ENCRCACHMENT STATIONS= e400.0  10820.0 TYPE= 1 TARGET= 1422.000
20.9¢ 8.43 1217.83 1217.53 1214.74 1219.87 2.4 2.30 42100C00.02
50086, 7. 22%Es. 7474, o. 2610, 952 1037 158 1228.00
.28 G0 12.45 7.34 €25 025 020 000 1209.10 9486.CC
203853 1530, 1800 1180, 29 i 0 .09 873.67 10798.97
FLOW DISTRISUTION FOR SECNO= 29.¢8 CWSEL=  1217.53
STA= 8485, 10003. 10084, 10378 19459. 10550, 10774 10788 10795
PER 0= 81.2 .0 1.9 §.5 6.9 2 .2 L0
AREA= 2008.% 8.5 194.7 314.5 3111 .7 19.4 §.1
VEL= 12.5 1.7 3.¢ 10.2 8.5 2.7 4.5 3.1

255 DIVIDED FLOW

k]
u

01 HY CHANGED MORS THAN HVINS

3470 ENCROACHMENT STATIONS=  9400.0  10820.0 TYPE= 1 TARGET= 1422.000
29.98 9.30 1218.4¢C .03 1215019 121917 1.31 .02 .08109552.00
40000, 0 30297, 8103, 0. 3009. 1415. 1038, 120, 1225.CD
.29 0 10.07 5.85 028 .C25 025 .000 1209.10 9452.3%
002807 5 5. 5 9 0 8 .00 1140.95 108C0.14
FLCW DISTRIBUTICN FCR SECNC= 29.98 CwWSEL=  1218.40
STA= 9463,  10000.  1004%.  10096.  10378.  1C459.  10561. 10774,  107¢8. 10800
PER (= 15.1 .0 .3 4.0 10.8 7.9 A A A
AREA=  3008.5 5.8 41,8 383.9 445.0  400.5 91.6 3.8 14.9
VEL= 101 2.8 2.8 4.1 9.7 1.9 3.2 5.4 3.5

3
ul
m
2
<o
n~>
(Ve ]
(¥ ]

Eel
ro




SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG Hy HL QL0O3S  EBANK £LEV

Q

¢ 0LC8 QCH 0R0S ALOB ACH AR02 VoL TWA  LEFT/RIGHT
TIME yL08 VCH YR8 XNL XNCH XNR AN ELMIN S5TA

SLOPE  XLOBL  XLCH XLOBR ITRIAL  IDC ICCRT  CORAR  TOPWID ENDST

3470 ENCROACHMENT STATIONS=  9054.0  103C0.0 TYPEs 1 TARGET=  1745.000
30.1¢ 12 85 1221.85 .00 1219.04 1223.78 1.44 3.30 .02100905.00
47068, 9. 40000, ¢ g 41582, 2. 149. 218, 1228.30
.32 .30 9.62 .0C 028 025 025 000 1208.80 9093.35
£e30s¢ 120. 1120. 17¢0. 3 0 0 .00 929.04 9927.99
FLOW.DISTRISUTION FOR SECNO= 30.1¢ CW3tL=  1221.65
3TA= 60g9. 10080
PER Q= 100.90
ARZA=  4152.2
VEL= 0.t
*SECNC 30.198
2470 ENCROACHNENT STATICNS= 80540 10900.0 TYPE=s 1 TARGET= 1745.000
30.1¢9 12.87 1221.87 .00 1218.06 1223.10 1.43 .02 .ga1o0000.00
QCGC. o. 4ceeo. 8. g. £170. g. 1149. 219, 1228.%C
K .00 9.%8 02 025 .025 028 000 1202.80 908978
.oe3028 3. 5. 5 ¢ 9 e .00 929.27 9928.0%
FLCx DISTRIBUTICN FOR SECNC= 20.19 CKSEL=  1221.87
STA= 9299, 1000¢C
PER Q= 100.0
ARCA= £159.5
VeL= 8.8
*SECNC 20.458
3301 HV CHANGED MORE THAN HVINS
3470 ENCROACHMENT STATIONS=  9350.0  10775.0 TYPE= 1 TARGET= 1425.000
30.45 0.91 1224.61 .00 1221.8¢ 1225.08 ey 1.88 .10100000.00
40009, 0. 42000, 0. 0. 1287. 2. 1328. 248. 190000.CC
A0 .00 §.5¢ .00 025 .025 625 000 1214.70 9405.33
.000783 1230 1370, 1030. 3 0 0 .00 1206.72 10812.08




SN0 DEPTH CHSEL  CRINS  WSELK  EG
0 )L0B ¢CH QRr08 ALDB ACH
TIME VLCS VCH VROS XNL XNCH
SLoPE  XL0BL  XLCH XLOBR ITRIAL  ICC
FLOA DISTRIBUTICN FCR SECNC= 30.45 CWSEL=
5T4= 9403 10777.
PER Q= iee.o
ARES=  7267.¢
VEL= 5.5
*GECNO 30.818
2470 ENCROACHMENT STATIONS= 9316.0  108C0.0 TYPE=
.82 10.10 1225.10 .00 1223.93 1226.58
40200 2. 40e00. 5. 0. §574.
.48 .00 §.08 20 .625 .025
200640 1339, 1838 1390, 3 0
FLOW DISTRIBUTICN FOR SECNO= 30.92 ChstL=
S7A= 9729, 1125
PER Q= 19.0
ARES=  5374.3
VEL= §.1
*3ECN0 21.028
2265 DIVIDED FLOW
2301 HV CHANGED MCRE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CASEL

3593 PROBASLE MINIMUM SPECIFIC ENERGY
0 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9410.0  1C945.0 TYPE=
31.03 1504 1227.74 1227.74 1224.65 1230.4¢
40000, 418 34951. 5832. 120. 2636.
.80 3.48 13.19 14.54 .025 .025
004459 1682 1100. 1100. 2¢ 14
FLOW DISTRIBUTION FOR SECNO= 21.02 CWSEL=

HY HL

QLSS gANK ELEY
ARCE VoL TWA  LEFT/RIGHT
XNR WTN ZLMIN ‘J‘A
ICONT  CORAR  TOPWID ENDST
1224.61
“1 TARGET= 490,000
817 1.87 03 1238.80
e. 1520. 296. 102000.0¢C
028 000 1215.00 9729.4¢
2 .00 1079.51 1C820.CC
1225.1¢C
1 TARGET= 1423.000
2.75 1.84 .65 1228.00

316. 1742. 2117, 121270
.025 L0000 121270 1017073
0 .00 825.73 10314.27

1227.74




SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG
g oLe8 QCH QRC3 ALOB ACH
TIME vioe VCH VROB XNL XNCH
sLgpe  XLOBL  XiCH XLOZR [TRIsL  IDC
*SECNO 28
3285 DIVIDED FLOA
HY CHANGED MORE THAN HVINS
2470 SNCROACHMENT STATIONS= 9410.0  10845.0 TYPE=
31.02 15,82 1228.%2 .00 1224.81 1230.58
20000, 1035,  34818. 4347, 271, 3002.
50 3.82 11.53 2.4 .025 025
0025898 5. S S. 12 0
FLOA DISTRIEUTICN FOR SEICHO= 21.03 CW3tL=
3TA= 95320. 9850. 10280 10223, 10112
PER 0= 0 1.9 N 5.5 10.8
AREA= 10.7 195.4 £3.7 30021.5 350.3
VEL= 1.7 3.8 5.2 1.5 12.4
*3ECH0 31.201
3255 DIVIDED FLO#
3301 HY CHUANGED MCRT THAN HVINS
3470 ENCROACHMENT STATICKS= §770.0  10890.0 Typtc=
31.3C 1,97 1232.07 .00 1228.78 1232.%2
40000. 3974, 35755, 211, 1ce7. 6454
.58 3.82 3.93 £.00 025 028
€85 1190 1440, 13890, 4 0
FLGA DISTRIBUTICH FOR SECNC= 31.390 CHSEL=
STA= 9357. 9384 e590. 10858 108178
PER = 4 9.9 89.4 g
AREA= 5.7 1091.5  6454.4 67.9
VEL= g 3.5 5.5 £.0

HL

HY
AR08 veL
XNR WIN
[CONT  CORAR
1 TARGET=
©2.05 .02
st 1742.
.025 .00
0 .00
1223.52
1 TARGET=
.45 1.18
58. 1924,
825 eee
0 .00
1232.07

. 0LCSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN SSTA
TOPKID ENDST

1435.000

.07 1228.70
317, 12i2.Mm

1212.70 26830.34
726.03 1£815.48

2120.090

L1680 1228050
349, 1220.7C

1220.10 §357.19

1296.71 10878.4¢




Bl

SECNO  DEPTH WSEL
Q QLos QH
TINE vLeR VCH
SLOPE XLOBL  XLCH
XGECND 21.822
2265 DIVICED FLCHW

3870 ENCRCACHNENT STATIONS=
31,52 B.61 1233.01
42000, 3392, 28507.
51 Q.04 10.02
073023 1120 1180,

FLOW DISTRIBUTICN FOR SECNO=
STA= 823¢. e211.
PER C= 1.3 5.7
AREL= mn.c 226.8
Vel= 8.t 1.0

*SECNG 31,725

3285 DIVIDED FLOX

2201 4V CHANGED MCRE THAN

3470 EACROACFVCVT STATICNS=
.13 7.64 1237.14
£0CC0. 7498, 31118,

.85 7.33 .11
.2021587 870. 1070.

FLOW DISTRIBUTION FCR SECNC=
STA= 9485,
PER Q= 15.8
4RCA= 830.% 171.
VEL= 1.4

-2 0w M

THAN HVINS

8335.

HVINS

£740.

CRIWS  WSELK &G HY HL OLOSS  B2&RK ELEV
grCE ALOE ACH AROB yo Tak  LEFT/RIGHT
VRO2 XNL XNCH XNR AIN ELMIN S574
XLOER ITRIAL IDC ICONT  CORAR  TCPWID ENDST
2252.C  11450.0 TYPC‘ 1 TARGET=  2200.0C0
.00 1230.92 1234.54 1.83 1.58¢ .32 124438
9. Jed. 3655, g 2079. g1, 10000800
.00 825 025 025 000 1224.40 8250.3C
1680, 4 ¢ 0 000 1128.24 11458.0¢C
31.52 CWSEL= 1233.07
8334,  1E3
1.3 81.5
g5.0  3634.%
5.1 12.9
8230.0  11850.0 TYPE= 1 TARGET= 2720.000
.00 1235.32 12371.92 .18 3.3 .08 1248.20
1334, 1023. 4318. 331, 2197. 815, 1237.10
4.18 .025 025 025 000 1229.50 €484 TU
1520 2 0 0 .00 1575.17 11950.00
ERIN K CSEL=  1237.14
8es4. 11020, 119580,
.0 77.8 3.5
5.2 4378.¢ 330.7
1.4 1.1 4.2




SECNO  DEPTH  CWSEL  CRIWS  WSELK &6 RY HL PLOSS  2&NK ELEY
¢ 0LOB JCH QrO8 ALOS ACH AROB voL Tha  LEFT/RIGHT
TIME VLCS yCH YRCB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR ITRIAL  10C ICCNT  CORAR  TOPKID ENDST
*3EOND 21,996
3285 DIVIDED FLOW
2470 ENCROACHMENT STATIONS= 9300.0  12000.0 "TYPE= 1 TARGET=  3700.00C
21.99 11.25 1238.2% .00 1237.15 1240.06 .10 2.13 01 124510
£0000. 11384, 28816 L. 1374, £124. 0. 2321. 452, 100000.0¢C
.89 5.07 §.92 .oC 025 025 .028 .000 1228.10 3371.03
002253 §20. 9¢ 1800, 3 0 0 .00 1751.19 11748.26
FLOW DISTRISUTICN FOR SECKC= 31.¢0 CW3EL=  1232.35
3TA= 93T 2582 8g03. 2649 8732, 2172 2508 9014 151 3151, 12148
PER 0= 2 5.0 2 .6 2.7 .3 3 7.1 9.9 A 7t.5
ARCA= L 290.¢ 20.7 63.6 317.¢C 30.9 3.8 412.1 559.¢C 18,9 4124.2
VEL= 2.2 5.2 4.1 3.8 §.0 3.7 3.2 5.9 7.1 3.8 §.9




R I I BN N BN BN B B BT B B D BN DR EBE B BE e

THIS RUN EXECUTED 01/0%/80  07:33:43
KKK HHE KKK HI KKK KIKKE KKK AR IR AR KAFHA KKK
HEC? RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 538,51,52,53,54,93,58
[8%-PC-XT VERSICN

SKOK K KK KRR KKK KK KK A KK NOR KKK KOO A KKK KKK K

T
T2
72
J1  ICHECK INC NINY IDIR STRT METRIC  HVINS 0 W3EL FC
£. 4. 0. 0. .ggacee .49 0 0. 1217.3%0 .00
22 NPRCF [PLCT PRFVS XSECY XSECH N ALLDT 184 CHNIM [TRACE
2.000 .oee -1.0090 .geo .eoe 000 .060 .000 .022 18.000




SECND  DEPTH  CWSEL  CRIWS  WSELX  EG
0 QLoR CH 0RO8 4108 ACH
TIME yLO8 cH VRO® XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IS
¥DROF 3
CCHY= 300 CEHV= 500
XSECND 28.358
29.25 §.42 1205.42 00 1217.31 1206.52
§0209, 0. 60099. 0 0. 1112,
a0 09 B.44 09 025 .025
091085 0 : 0 0 S0
cLOY DYSTR BUTICN FOR SECNO= 29.35 CH3EL=
STA= 5035 5340
pEI 0= 100.0
bRER= 71121
VEL= 2.4
CoMV= 100 CEMV= L300
1480 VH CARD USED
*3E0ND 28,546
2285 DIVIDED FLOW
3301 HY CHANGED MORE THAN HVI
28.65  10.99 1208.19 .00 .00 1210077
£2002. 43, 59957, 9. 25, 4547,
.03 1.85  12.9¢C .00 .25 .025
003234 1650 1520, 13590, 2 0
FLCW DISTRIBUTION FOR SECNC 28.85 CHSEL=
STA= 9571, 9537. 9545,  1077¢
PE] 9= A .0 §5.9
AREA= 22.9 3.1 A5£6.7
VEL= 1.7 1.1 12.9

3301 HV CHANGED MORE THAN HVIN3

HY HL

OLOSS  BANK ELEV
ARCE YoL THA  LEFT/RIGHT
XNR WTN ELMIN S8TA
ICONT  CCRAR  TOPWID END3T
. .00 .00 1218.C0
0. 0. 0. 1220.00
025 .000 1199.00 3034.95
B .00 1254.01 B283.%6
1205.42
2.58 R A4 1213.18
0. 206, 3. 1213.09
028 000 1197.20 9870.52
¢ .00 £97.892 10715.84
1203.19




SECNO  DEPTE  CWSEL  CRINS  KSELK  EG HY KL 0L0S5  BANK ELE
¢ oLes  CeH 0R03  ALOB  ACH ARCB VCL THA  LEFT/RIGHT
TIME  vice  VCH VROS  XNL XNCH RO WIN ELKIN ssTA
SLCPE  XLOBL  XLCH  XLOSR  ITRIAL IDC ICONT ~ CCRAR  TCPWID  ENOST
28.83  12.55 1211.55 .00 .00 121210 55 113 .20 120870
67000. 24946, 22026, 2030.  S2s4. 3233, 923, 375, 59, 1207.10
08 5.8 6.81  3.28 025 025 © 025 .000 1189.00 ©234.30
0ocs78 350, 10C0. 1010, 2 0 0 .00 1554.20 10783.50
FLOW DISTRIEUTION FOR SECNO=  23.82 CHSEL=  1211.55
sTA= 9234, G280.  9450.  951S.  9360.  1000C. 10185 10495, 10831 10793
PER 0= 2.3 2t 3.8 1.6 1.2 10.0 357 8.0 1.0
3REA= 205.0 2132.1  447.5 1304.4 8935 12055 32334 S22 270
VEL= 6.1 7.7 5.1 3.5 2.9 5.0 5.8 3.1 2.2
*SECNO 23.017
2285 DIVIDED FLOW
23.02 12.93 1212.03 .00 00 1213.00 1,00 .89 13120848
£3000.  §706. 53e78. 295 1575, 6413, 135, ¢ 9. 1215.2¢
AT 250 8D 2.1 025 025 025 000 1799.10 9150.0%
cotes 1000 102C. 1020 3 0 g .00 1640.03 10855.67
FLON DISTRIBUTION FOR SECNO=  23.02 CHSEL=  1212.03
STA= @150, 8179, 94£5. 9862,  10620. 10750. 10856,
2€3 0= 5 5.0 3.0 298 2 4
AREA= 82,6 933.0 5506 64134 77.2 1074
VEL= 2.0 2.3 2.7 3.4 2.2 2.0
¥SECND 29,221
3285 DIVIDED FLO
20,22 11.87 1212.37 .09 00 121438 102 124 .00 1203.00
50000, 20158, 39798, 5. 2873, 475, 32OML 1290 1213.50
5 158 831 135 025 .025 025 .00 1201.50 9212.7¢
001577 €50.  1020. 970, 2 C 0 .00 1260.60 10802.48
FLOW DISTRIBUTION FOR SECNO=  29.22 Ci3EL=  1213.3
STA= 8213, €236, 9409.  9585. 10403. 10900.  10802.
PE] (= 6 143 187 863 A .0
AREA=  70.2  1080.8 1521.5 4756.9  31.8 1.1
VEL= 5.1 7.9 7.4 8.4 1.4 1.3




I SECNO  OEPTH  CWSEL  CRINS  WSELK €6 HY HL CLOSS  2ANX ELEY
0 Cos  QH RS A0S ACK  ARB  VOL  THA  LEFT/RICGHT
TINE V0B VCH  VROB  XNL  XNCH  XMR WV ELMIN SSTA
I SLOPE  XLOSL  XLCH  XLOSR  ITRIAL IDC  ICONT  CORAR  TOPKID  ENDST
I *SECNO 29.473
3265 DIVIDED FLOW
l 20.47 1204 1215.04 .00 .00 1215.9 0 1.5 01 12870
60000. 13455 44935, 1583, 1793, 5824, %05, 9e2. 183, 1216.0
49 TS0 T 295 025 025 025 000 1203.00 8136.39
I 201035 1030, 1320, 970 2 0 0 .00 1223.08 11330.82
FLCH DISTRIBUTION FOR SECNO=  29.47 CWSEL=  1215.04
l STa= 9136, gIS1. 9270, 1008T.  11300. 11340
23 0= 4 95 2.2 ¥
MREL= L0 17205 S€23.8 44R5 76
l VL= 83 1§ 1T 30 28
*3ECNC 29.57¢
I 2285 DIVIDED FLOW
2050 17.70 1216.%0 .00 .00 121685 .55 .82 .03 121490
§cag0. 13072, 25176, 21752, 2030, 38R BE73. 1215, 20 o
204 708 383025 025 .05 00D 18840 ST
l 000457 820, 1080. 1020 2 0 0 .00 211734 117815
_ FLox QISTRIELTION FCR BECNO= 2982 CHSEL=  1216.10
I STe= 0825, ge38. 9012, 9284, 9616, 9850, 11502, 11668, 11680, 1178¢
eex o= 197 21 42,8 95 §8 40 81 32 5.8
RE4= 16224 3000 3552.9 ISTI.1 11509 12121 6741 2721 7608
l vEL= 5.9 &7 T 26 35 2.0 55 58 5
*SECHD 29,981
' 2285 CIVIDED FLOW
I 3301 HV CHANGED MORE THAN HVINS
3535 20 TRIALS ATTEMPTED WSEL,CH3EL
l 2693 PROSABLE MINIMUM SPECIFIC ENERGY

A4 jnafnn LET LT nint 10




SECNC DEPTH  CWSEL  CRIWS  WSELK ~ EG RV HL 0LOSS  2ANK ILEV
Q gLes QCH GRrO8 ALOB ACH AROB yoL TWA  LEFT/RIGHT
TIME VLOS VCH VRO3 XNL XNCH XNR WTN ELMIN 5374
SLOPE  XLOBL  XLCH XLOBR ITRIAL  1DC ICONT  CORAR  TOPWID ENDST
3720 CRITICAL DEPTH ASSUMED
29.98 10,01 1219.11 1219.11 .00 2.20 1.51 490 1222.6C
£0000. 0 43696, 15304, 0. 3386. - 1889, 1480, 252, 1225.100
.28 .60 12.9C 8.63 g2 .025 023 000 1209010 s4sl.4
893978 1839 1500, 1182, 20 11 0 .00 1215.22 10803.97
FLOW DISTRIBUTICON FOR SECNC= 29.82 CW3EL=  1219.11
STA= 9450, 10000. 10041, 10104 10378.  10489.. 10572 10774, 107¢8 128%2.
PER Q= 72.3 A g £.0 10.¢8 7.9 1.3 .5 .2
AREA=  3388.7 12.2 26.% §18.4 503.5 476.5 1¢8.0 41.8 23.2
VEL= 12.9 1.0 4.6 5.2 12.8 9.9 e.1 7.1 5.0
*SECNT 29,922
3285 DIVIDED FLOw
.58 10.43 1219.93 .60 .00 1.92 .02 .04 1222.90
80220, 2.0 42101, 1m0, 2. 3602. 2175, 1481, 252. 1228.1¢0
.29 3 11.83 7.95 023 .028 .025 000 1209010 9242.13
go3ri2 5 5. 5. 6 0 £ 00 1283.10 1080%.63
SLoW DISTRIBUTICN FOR SECNC= 29.9¢ CWSEL=  1218.53
§74= £043. 2051 16202 10041, 10104 10378 10459 10575 10774 10788 10808
PER Q= 0 71.2 1 .9 1.1 19.4 7.9 1.9 .§ 3
AREp= 2.9 3801.5 17.2 112.3 §29.7 536.9 522.6 216.2 £7.2 32.2
VEL= .8 11.9 3.9 1.9 5.1 11.8 2.0 4.8 7.5 £.8
*SECNOD 20.194
20.19 14,18 1222.98 g0 .00 1224.99 2.01 3.57 .05 1238.3¢C
goeee. g. 50000. 0. ¢. 215, 0. 1524. 278, 1228.%0
.3 .50 11.37 20 028 .025 025 .000 122,80 €080.53
0r2222 1120. 1120. 1178, 3 0 0 .00 851,36 9941.¢¢
FLCW DISTRIEUTICN FOR SECNC= 30.19 CWSEL=  1222.98
STa= 2391, 1000¢C
PER C= 100.9
AREA=  5275.4
YEL= 11.4

aLnc



i

I 3ECND DEPTH CWSEL  CRIWS  WSELK £ BV HL 0LOSS  BANK ELEY
Q 0LeB cH R0 ALOB ACH ARCZ  VCL TAk  LEFT/RIGHT
TIME VW02 VCH VRCB  XAL XNCE XNR WIN ELMIN SSTA
l SLOPE  XLOBL  XLCH  XLOSR  ITRIAL  ICC ICONT  CORAR  TOPHID  ENDST
*SECNC 30.195
II 30,19 1421 1222.01 .00 .00 1225.00 1,93 .02 .00 1225.30
50800, 0. 50000. . 0. B2g4, - 0. 1625, 280, 1228.50
.3t 00 1133 00 .08 .25 025 .000 1202.80 9090.40
Il 003187 5 5 5. 1 0 0 L0 851.72 9942.12
ELOW DISTRIBUTION FOR SECNO=  30.19 CASEL=  1223.01
II STA= 8080, 10000
PER 0= 100LC
83E8= 5203.6
I VL= 1.2
I ¥SEEND 30458
3301 HY CHANGED MORE THAN HVING
3045 1170 1225.40 il 0 1221.02 53 1.30 16 1239.10
50000, C.  800CO. 0. 0. o, 0. 1835, 22, 123370
71 L0 538 .29 £25  .025 D25 .00 1214.70 9332.8%
l 000751 12%C. 130, 1030 2 0 c .00 1228.82 10625.45
FLOW DISTRISUTION FOQ SECNO=  20.48 CHSEL=  1225.4C
I STA= Q389 10777
pe3 4= . 100.0
AREA= Q2411
VL= 5.1
¥3ECRD 20.815
II 30,82 11.87 1221.87 ls .00 1222.59 20 1se .03 1235.5¢
§0000. 0. 50090 . 0. 875, 0. 2239, 3/4. 1251.80
41 20 5.83 L0 025 025 .08 600 1215.00 39649.40
l 000935 1330, 1830, 1390, 3 0 0 .00 1205.03 10854.42
l FLOW DISTRISUTION FOR SECNO=  30.82 CWSEL=  1227.87
TA= Q649 11136,
0LR 0= 100.0
n AREA= 8782.7
VEL= 5.3
ll NACE/ON 07108000 paGe 30




SECNO DEDTH CWSEL  CRIWS  WSELK 6 HY BL QLCSS
g nLes CH QROB ALCE ACH AR0B voL Tk
TIME vLos VCH VRO8 XNL XNCH XKR WIN ELMIN
SLGPE  XLCBL  XLCH XLCER ITRIAL  I0C ICONT  CORAR  TOPWID

1 HY CHANGED MORE THAN HVINS

1525 20 TRIALS ATTEMPTEQ WSEL,CWSZL
3§03 PRCPABLE MINIVMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
31.03 17.08 1228.78 1220.78 .00 1232.73 2.9¢ 1.90 .81
8ncot. 2781, BO422. 5927 61S. 3882, 408. 2408, 389.
48 g.C2 14,15 14.29 L6235 025 .0Z5 000 1121
£2358¢8 1659, 110¢ 1100 20 1" ¢ oo 822.8¢
104 DISTRIBUTICN FCR SECNO= .0 CW3EL=  1229.78
§TA= 988l 9552 es8s. 19127, 1028) 10323. 10772, 10s82C.
PER 0= .2 A A 8.2 1.4 94.0 8.7
8RtA= 79.1 8.2 22.90 388.5 117.5  3582.9  407.7
Vil= 2.5 3.5 2.8 £.8 5.8 14.2 14.3
¥3ECNG 31,028
3285 DIVIDED FLCA
3207 Y HANSED MORE THAN HVINS
n.e 17.55 1230.3% .c0 .00 1232.80 2,48 R .05
§020C. £937. 493583, £57¢. g29. 3823, 435 2602, 389.
48 5.9C 12.97 12,18 025 025 .028 000 121278
£02745 s 5 5. 12 0 ¢ .00 867.87
FLC# DISTRIBUTION FOR SECNO= 31.03 CW3EL=  1230.3
STA= 858, 9550. 9572.  10127.  10280. 10323. 10772 10822.
PER 0= .8 1 .3 5.2 1.8 82.7 9.3
AREA= 132.2 15.5 36.5 473.7 142.4  3822.8  43%.8
VEL= 3.7 3.8 2.1 5.6 5.9 13.0 12.8
t‘1/",1/(‘f\ ﬂ"l.":.{‘o
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SECNC  OEPTH CHSEL  CRINS  WSELK G HY ui 0L0SS  BANK ELEV
0 ooz GCH  OROB  ALOZ  ACY  ARO3 VoL THA LEFT/RICHT
TiYE  ViCE  VCH VRO L XMGH XWR ;o ELMIY SSTA
siope  KLCSL  XLCH XL03R  ITRIAL 1L ICCNT  CORAR  TOPWID  ERDGT
*SE0N0 31,301
3301 BV CHANGED NORE THAN HVINS
3130 1405 1234.15 .09 .00 1234.85 43 1.ES 19 1205.50
60000, 8464, 51123, 413, 1822, 8833 05. 2852, 421, 1220.70
3 185 970 435 025 025 025 .0C0 122000 SineLT
020547 1100, 1440, 1390 2 0 ¢ 00 1565.88 '0291.52
FLO DISTRISUTION FOR SECNO=  31.30 CHSEL=  1234.15
gTA= 9315, 9394, 9690, 10858, 10882
0 0= 3 138 5.2 T
aREA= 85.5  1725.3  ERR.t 95.0
viL= 1.9 8.0 5.9 4.3
*ZECRO 31,522
2255 DIVICED FLO
3301 #Y CYANGED MORE THAN HVINS
2152 10.70 1235.10 KX 00 123515 105 1.3 AT 1248.50
so000. 5812, 52189, 0. 988, 6404 0. 2902, 471, 125430
57 181 e 30 M5 025 000 1224.40 2991.39
0o0818. 1120, 1180, 165D, 0 0 .00 1753.71 11505.50
FLOW DISTRIBUTION FCR SECNO=  21.82 CHSEL= 123510
gTa= o091, 8170 9273, 8335, 8402, 8428, 11538
0ER Q= o 59 2.4 0 228
SREA= 15,0 200.5  336.7  214.9 1.0 64044
VEL= g 5.5 9.8 5.5 L1 8.3
*3ECN 31,725
3255 DIVICED FLOA
31,73 8.£65 1231.86 .00 00 1299.95 .00 279 01 1248.20
60000, 11776, 43121, 5104, 1394, 5284, o84, 3085 522, 1237.10
&1 o4t 8.6 5.9 .02 .025  .025  .0CD 1229.50 7981.93
002557 870.  1070. 1530, 3 0 0 .00 2200.32 12225.75
nt/QrIen 0712508 05¢

(9]
r~o




SECNO  DEPTH  CWSEL  CRIAS  HW3ELK  £6 HY B 0LOSS  BANK ELEV
0 o8 OCH  CROB ALOS  ACH  AROS VoL THA LEFT/RIGNT
IME Vo VCH  VROR  XNL  XNCH  XNR  WIN - ELMIN - SSTA
SoPE  XLOSL  XLCH  XLOSR  ITRIAL IDC ICONT  CORAR  TOPHID  ENDST
FLOW DISTRIEUTION FOR 3ECNO=  31.73 CHSEL=  1237.96
eTA= 7952,  85S1. 3588,  7AC.  8957. 11029, 11976, 12218, 12227
PERG= 3.3 131 3.1 A e 52 32 1
AREA= 82,1 782.0 2121 282 52843 182 3823 128
ye= 55 e9 g0 24 g2 50 55 40
*SECNC 31.99
3255 DIVIDED FLOK
3,90 251 1250.61 .08 09 1261.37 15 2.0 02 1245.10
63000,  20505. 28405, o, o768, 5815 0. 65, 572, 1230
85 T4 5.9 o0 .025 025 025 .00 1228.10 234178
0o223¢ 820, 920, 1000, 2 0 0 09 2337.81 11733.87
sL0p DISTRIBUTION FOR SECHO=  31.90 CHSEL=  1240.8"
Srae  pao.  gaat.  £3%2. S04 8649, 9752, LT3 8S0S.  O0nA. ;L. @fEE. T3S
o8] ¢= 11 5.5 31 5.5 5 s T 2 95.8
iRthe  ises See.g 5.8 117.9 4255 620 Bl1 B2 T3.& 2Le SIS0
viis 41 5.9 s1 55 1.8 &1 &t 85 el 8 5.8
01/01/30  07:25:09
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SECNO DEPTH CWSEL  CRIMS  WSELK  EG BV HL 0L035  BANK ELZV

0 oues oo QRO8 AL08 ACH AR08 YoL Tah  LEFT/RIGHT

TINE VLCR VCH VROB WL XNCH XNR WIN ELMIN SSTA

SLCPE XLCBL - XLCH XLOBR  ITRIAL IO ICONT  CORAR  TOPAID ENDST
*PROF £

CCHV= 300 CEHv= .509

\\\\\

29,25 7.50 1205.50 00 1217.31 1207.88  1.39 .00 .00 1218.00
8000s, 0. 80000, 0. 0. 8485, 0. 0 0. 1220.00
08 L0 9.45 .08 025 .025 000 1139.00 5321.95
.001008 2. C. 0 ¢ 0 5 00 1260.77 6282.72
FLON DISTRIBUTION FCR SECNO=  28.38 CASEL= 120652
3TA= 5032, 6340
23 g= '00.0
IREA= LES.E
YiLz 9.4
coMv= 100 CEMy= 300
T130 N4 £ARD USED
¥GECND 28,548
2255 DIVIOED FLCW
2304 BV CPANGED ¥ORE THAN KVINS
29.55  11.39 1209.17 1209.03 00 1212.87 343 415 51 1212,
¢0002.  5S5T. 79449, 0.  152. 5278, R TEN 3. 121300
03 252 15.C8 o0 .025 025 025 .200 1167.20 9432.19
002052 1550, 1520, 14ED ¢ 1 0 00 £20.27 1672¢.28
SLCW DISTRIGUTION FOR SECNO=  23.55 CWSEL=  1200.18
STa=  ge02. 0837, 8850, 10770
pER Q= 5 1 89.2
SREA 1337 18,2 5279.3
yeL= 3.1 3.3 15.0
*SECNO 29.831
3265 DIVIDED FLOW
01/01/80  07:25:08 PAGE 35




sseNo DEDTE  CWSEL  CRIMS  WSELK  EQ by uL 0L035  BLNK SLEV
I 0 0cs  OoH 030 ALOZ  ACH pR08 VoL THh  LEFT/RIGHT
TIME VLo VOH VROB  XAL YICH KR WIN ELMIN 3874
30PE XLOBL  XLCH  XLOSR  ITRIAL IDC ICONT  CORAR  TOPWID  EWDST
' 1
l 3301 HV CHANGED MORE THAM RVINS
28,27 1444 121244 00 o0 121403 - .59 1.07 2§ 1204.70
orogo. 47057, 26057, 5786, 8073, 3gpr. 1548, 455 54, 1207.10
W7 5% 1.8 374 025 025 LG5 D00 1199.00 9227.50
eonpos G50, 1000, 1010 3 0 6 00 1651.20 11121.73
l SLoW DISTRISUTION FOR SECNO=  28.83 CASEL=  1212.44
sras 23, 98, 0eS0.  95%6.  GS80. 10000, 10186, 1008f. 108ST. 103ES
0%y 9= 2.0 24 10 10.3 1.5 106 3T 52 7.1
\REte 3720 24541 5724 1956.0 11529 1587.3 3820.8  G47.0 58NS
VEL= £.9 7.9 5.5 12 5.4 5.5 7.1 5.t 21
| I *3EOND 29,517
3285 JIVIDED FLOW
I ag gp  1L.75 1212.95 0 80 1214.78 ot 58 10 1235.40
ogogc. 12028, §SIEL. 1902, 2977, TSl se4L WA 1G4 1250
1 453 3.5 2.95 a5 .o25 025 .C00 1198.10 810,05
I " poness 1080, 020, 1020, 3 0 0 00 1792.83 1085017
I oo DISTRIGUTICN FOR SECNO=  29.02 CH3EL=  1212.83
©ea= gier. €170, Quss.  pE2. 10620 10893, 107E3. 1098D
25] Q= s 2.5 11 813 2 9 1.3
I \RTA= 142.3 135.0 1£7.2 17836 8.9 1758 3858
yes £.2 51 5.0 3.4 2.2 1.8 2.7
I x3ECND 28,221
2322 13.30 1214.80 0t o0 1215.94 114 1.09 05 1208.00
eoc0n. 21245, 5132, 1333, 9384, TR SSE. g8 ek 1213.50
4 a5 8.87 2.0 025 025 025 000 1201.50 §202.2C
00137 90, 1820 80 2 0 0 00 1692.38 10905.58
I eLCK DISTRIEY R SECNO=  29.22 CigELs 121,85
sTa=  oo0e. G236, 9409, 9585,  10403. 10756. 19s00. 10907,
l PER 0= 1 2 193 812 9 1 0
AREA= 1037 13324 1917.6  5787.1  33T.8  208.3 1.5
VEL= : 2.5 2.0 2.9 2.1 2.8 2.3

ll 01/61/80  07:25:08
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SEouo OSPTH CHSEL  CRIRS RSELAEU A
0 008 ooy 03 ALOS  ACH  AROS
TIME V0B VEH VROB XML XNCH KR
SLOPE  XL03L  XLCH  XLosR  ITRIAL  IOC ICONT
ASECNO 29.473
2047 13.32 1216.32 .00 L0 121743 1.1
80200, 17771, 58439, 2750, 2092, €747, 1218
19 950 8.86 3.1 05 .05 . .02
001000 1020, 1300, 970 3 0
€L0K DISTRIBUTION FOR SECNC=  29.47 CHSEL= 1215,
gTa=  ©134.  9i51. 8370, 10097, 11008, 11300, !
oE] Q= 428 T 3 3.9 5
AREA=  73.0 2017.0 67467 280.4 7827 135
VELs 4.5 9.5 8.7 9 2.8 3.7
*ECND 29.67¢
2253 DIVIDED FLCA
3301 HV CHANGED MORE THAN HVINS
20.53 1513 1217.58 .00 .00 121817 i
en0na. 15983, 28802, 3435, 2307, 2984, 8356
22 s.ge 1.5 et 025 025 G2
000453 920, 1980. 1020 2 0
FLCW DISTRISUTION FOR SECNO=  20.58 CHSEL= 1211,
sTa-  e%f.  egse. 8013, Qo84 9615, 9969
PR Q= 167 3.1 M3 1 3.9 1.2
fRcA=  1935.0  471.3 30539 2086.5 1523.8 1378
Vil 1.3 5.2 1.5 4.3 1.2 2.4
XSECND 29,681
3255 DIVICED FLOA
3201 HY CHANGED MORE THAN HVINS
3585 z TRIALS ATTEMPTED W3EL,CHSEL
2593 PROSASLE MINIKUM SPECIFIC ENEROY
01/01/80  97:25:08

5

S VT G v e
A ey

VoL Tha  LEFT/RIGHT
WY SLMIN §3TA
CORAR  TOPWID  ENDST
1148 .00 1205.7¢
. 1253 193 1218.00
5,000 1293.00 9133.96
0 .00 2212.83 11352.79
22
1253
3 .59 05 12it.9e
.15t 243, 21080
5 .000 1139.40 £222.9°
g .00 243640 11785.57
(4]
1121, 11510, 11889, 11787
3.1 1.4 5.1
1012.0 1133.4 1240.9
2.8 5.3 £.9

PAGE
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BICND DERTE Chstl CRIRS WIzlR ES Hy L
G fLes QCH (RCS ALCE ACH ARCE VoL
TINE yLo2 VCH VROB XN XNCH XKR WIN
§LOPE  XLCBL  XLCH XLOER ITRIAL  IDO ICONT  CCORAR
8 CRITICAL DEPTH ASSUMED
29.98 1107 122017 122047 .00 1222.87 2.489 1.45
- 80080, 87. 54911, 25022. 32. 3949, 2635, 1877.
28 2.1 13.90 9.43 .025 025 025 .0C3
geaedt 1820, 1608, 1180. 20 ! 0 00
EL0W DISTRISUTION FCR SECNCG= 26.98 CWSEL=  1220.17
ST4= ecls 9058 goet.  100L?e 10041 10104, 10278, 104
PER G= A .0 2.5 2 1.3 8.8 10.1
BRZA= 20.2 11,8 29402 26.9 153.7 868.5 590.2
Vil= 2.1 2.1 13.9 3.0 §.8 7.9 13.7
*SECNG 20.9%2
2265 DIVICED FLCAH
ze.c8 11,81 122071 .00 .00 1222.M3 2.02 .02
cefdl. 210, 5332, 28478, 82. 4228, 3074. 1818,
.26 2.8 12.38 9.¢! 025 .625 .025 220
002287 5. 5. 5. ¢ 0 J .00
cL o4 DISTRIBUTICN FCR SECNC= 25.¢938 CW3EL=  1220.T1
STa= eesd 9055, 2007 108t 10041 10104 10378, (4
peR 0= .2 ! 3.6 .2 1.8 9.7 §.9
4REA= 52.¢ 30,2 4239.1 6.5 188.0  1016.5 634.4
Vil= 2.5 2.5 12.8 4.3 5.5 1.8 12.5
*3ECNQ 30,184
3307 4V CHANGED MORE THAN HVINS
20.19 12,09 1223.99 .50 .00 1226.59 2. 3.58
80ce0. 0. eoeel. 0. L. £059. 0. 2083,
.29 .30 13.20 .00 025 023 .025 oo
002697 112¢. 1120, 1178, 2 0 0 .00
W DISTRISUTICN FCR SECNC= 30.19 CW3EL=  1223.89

§TA= Q083 10900
PER Q= 105.0
AREA=  §05%.4
YEL= 13.2

01701780  07:25:08

UUUsE BANA Doz
TWs  LEFT/RIGHT
ELMIN SSTA
TOPWID INDST
.37 1222.%0
0s,  1225.02
1209.12 9009.54
1263.13 10808. 97
9. 10594, 107
7.9 2.2
501.90 212.9
10.5 $.1?
05 1222.92
304 1225.40
1209.1¢ 2920.05
1445.18 10812.1S
o, 10%90 13774,
7.9 2.1
670.1 455.3
2.4 5.4
L2100 1238.39
335, 1228.50
1208.80 3034.3%
965.59 9951.80
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[,
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Sovi [ Lhati Liund WooLh i
2 (Lo8 QCH QRCE ALCS ACH
TIME VLCB VCH VROR YNL XNCH
SLCPE XLOBL XLCH XLCBR ITRIAL IDT
*SECNC 30.195
.14 15.19 1223.98 00 .00 12268.82
83000, 0. 80000, g. 0. 6145.
.29 .00 13.02 00 025 025
003537 5. 5. 5. 2 0
cinw DISTRISYTION FOR SECNC= 30.19 CKSEL=
STa= gne4, 10000,
PE} (= 00.90
JREA=  BT4E.C
Vel 13.0
*GEOND 20.458
3301 HY CHANGED MORE THAN HVINS
20046 12,22 1228.02 Rh] .00 122277
80330, 9. 0ot e. 0. 11484,
24 0t £.9¢ L 025 023
208713 1283. 1370 102¢, 2 0
FLoW DISTRISUTION EOR SECNC= 2048 CWSEL=

10711,

s.¢

€3.¢

1.0

13,45 1229.45
0. scece.
.00 7.47

1350. 1830.

FLCW DISTRIBYTICN FCR SECNO=

STa=
PER 0=
AREA=

1

Y

9634.

Tl =
=

01/01/80

11136.

160.0
10715.8

1.5

07:25:08

.00 1230.32
0. 18716,
025 .€25
3 0
CHSEL=

MRCE VoL
XNR WTN
ICONT  CORAR
2.83 02
0. 2034,
.025 o0
0 .0¢
1223.99
15 1.97
0. 2321.
.025 oMY
0 00
1228.02
.97 1.51
C. 2797.
025 000
0 .90
1223.45

1216.090 4
1231.14 10855.6

R - pRpep}

Tab  LEFT/RIGHT

ELMIN 3578
TOPWID ENDST
.01 1238.30
335 1222.80
1202.80 §C24.1¢
869.34 0052.%82
J13 122318
350, 123270
214,70 §292.93
1322.17 10720.70

.03 1235.5
423, 1251,

PAGE
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oS oon oR03 ALCB ACH AR08 VOL WA LEFT/RIGHT
M L03 - VCH  VROR XNL  XNCH  XAR WI SLNIN S3TA
(COF  NLOBL  XLCH  XLCSR  ITRIAL 10O ICONT  CORAR  TOPHID  EXDST

D —4 D
e .
=

al NV

*SECND 21.028

3265 DIVIDED FLOH

3301 HV CHANGED MORE THAN HVIKS

0 TRIALS ATTEMPTED WSEL,CW3cL

2833 20
2803 PROBABLE MINIMUM SPECIFIC ENERGY
3729 CRITICAL DEPTH ASSUMED : i
31.03 18.53 1231.23 1231.23 .00 1234.51 3.28 1.6¢ J72 122800
£egee. 9721, 64301, 5917¢8. 171 4217. S 3698 £80.  1212.70
.43 7.45 15.25 1453 .028 .023 .925 000 1212,70 8832.37
8033217 1060. 1100. 1100, 20 il 0 .00 926.87 10824.03
FLOW DISTRIBUTICY FOR SECNC= 21.03 CWSEL= 1231.23
STa= 8532 ges0 2878 10127 10290, 10323, 10772, 108
2eR 0= 1.5 2 .8 5.5 2.0 80.4 8.7
ARES= 238.7 28.0 118.6 £07.7 180.2  4217.2  480.2
VEL= 3.2 4.8 4.3 2.5 8.9 15.2 14.5
*QICNG 31,028
3263 OIVICED FLOY
3.0 10,29 1231.99 %0 .80 123480 2.80 01 .07 1228.00
80000, 10748, 52511. §642. 1822, 4562, 521. 3007. 450 1212.170
.43 1.02 12,12 12.15 028 025 025 000 1212.7C 9529.14
Ry 8 3. 7 ¢ . .87 12528,

N
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2
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et
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=
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-

¢ oLs  CCH  OROR  ALGE  ACH ARGE VoL b LEFT/RIGHT
SMe vlos  VOR  VRCB XML XNCH XNR KTN ELMIN SSTA
si0st  XLOSL  XLCH  XL0BR  ITRIAL IDC  ICONT  CORSR  TOPHI ENDST

*SECND 31.301

3255 DIVIDED FLOW

31.30 15,61 1235.M1 L0 .07 1238.29 .53 1.49 20 122882
20000 12480 §7011. £2€. 2435, 10865, 118, 3323, t<1 1222.10
L9 5.12 £.23 1.48 023 025 028 000 1222.10 9162.04
£025e3 11¢ed 1449. 1280, 2 0 0 .00 1810.27 10893.28
EUoW DISTRIBUTICN FOR SECNO= 31.3C ChEL=  1235.71
STa- 8102 939e. 6590, 10388, 10833,
PER 0= 7 14.9 82.¢ A
4REA=  234.2 22014 105E5.2 112.2
VEL= 2.4 5.4 5.3 4.5
*3ECND 21,522
2255 DIVIDED FLOW
31.52 12,15 1228.35 e .00 1237.54 89 1.13 J120 124450
29000, 10473, 69527, 4 1£34. £505. 0. 3832. 538 125£.37
.52 7.31 .08 2 025 .025 823 000 1224.40 2075.2%
831922 1129, 11860, 1650 3 0 0 .00 1975.18 115C8.1
FLCW DISTRIBOTION FOR SECNC= 1.3 CWSEL=  1238.5%
STA= 807s. 891, 2178. £213. £33s. 8402. 2479, 1153¢
OfR Q= 0 1 3.8 5.4 2.8 3 85.9
AREA= 4.4 156.8 £268.3 4£8.17 312.3 87.0  £605.4
VEL= A 3.8 1.2 8.7 1.3 2.8 2.1
¥SECNC 31.728
3285 DIVIDED FLO:
1.1 9,32 1238.82 .00 .00 1239.92 1.10 2.3 .03 1245.20
80000, 15582, 55252, 9188, 1745, 6338. 1600. 3876. 506,  1237.10
.51 2.93 g.64 5.73 .025 .023 .02 000 1229.5C T7980.77
£02549 8. 1070. 1530. 3 0 0 .00 2533.54 12228.8¢

g1/01/80  07:25:08




STA=

Il T N I B B B B BE BN BE B B B D B B Em

AL T

. Pl
VLos  VCH
XLCH

FLOW DISTRIBUTION FOR SECNO=

7951. 8551,
PER Q= £
AREA= 5101
VEL= 5.4

Ta= 2338 8592
bER ¢= 8.4
AREL= €29.9 12
VEL= 1.2
01/01/80 07:25:08
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o D
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THIS RUN EXSCUTED 01/01/82  07:39:35
KKK KK KA IONEFKKHKIFIF IR KIKK AR KA KIS KA F
HECZ RELEASE DATED NCV 76 UPLATED MAY 1984
ERROR CORR - 01,02,03,04,05,05
MODIFICATICN - 50,51,52,83,54,55,36
18¥-PC-XT VERSICN

i******)k*‘k.(!(:k*?k*?«*kix**************x**‘X********;&*)&

‘- N N B BN .

T
T2
T3
J1  ICHECK INQ NINY IDIR STRT  METRIC  HVINS Q HIEL =G
. 6. 0. c. .002000 .00 ¢ 0. 1217.210 toe
32 NORCE {pLet PREVS XSECY XSECH N ALLTC 1% CENIM I7R4CE
L0 R -1.600 .02 R Rtk 060 000 oo 15,000

I 01/01/80  07:25:03




5 ~es oo 0802 ALCE ACH ARCE YOL THb  LEET/RIGHT
I TIME  VLOS  VCH VRO3 XML XNCH  XAR KT ELMIN saTA
SLOPE  XLCBL  XLCH  XLOBR  ITRIAL IDC ICONT  CCRAR  TOPWID  ENDST
I XPROF 5
CCHV= 200 CEHY=  .500
I ¥3ECH0 28,359
28.35  £.49 1207.49 00 1217.31 120013 - 1.64 .00 00 1218.00
190000, 0. 100000 0. 0. 9120, 0. 0. 0. 1220.00
.00 .00 2 00 .02 025 .05 .000 1189.00 53029.19
021279 ;. 0. 0 0 5 .00 1267.04 6296.22
l FL0W DISTRISUTION FOR SECNC=  28.3 CASEL=  127.49
The 5020, 8340
l PER Q= 100.0
REA=  9728.7
yeLs 10,3
I CCHV= .10 CEMV= 210
1420 MH CARD USED
¥SECND 28548
I 1265 DIVIDED FLOW
I 3301 HV CHANGED PORE THAN HVINS
7185 MIYIMUM SPECIFIC ENZRGY
I 3720 CRITICAL DESTH ASSUMED
2965 13.28 1210.48 1210.48 00 1214.31  3.83 410 86 121370
100000, 2302, 97512, 0. £29. G154, 0. 295, 20, 1213.00
03 5.8 15.%8 .85 025 025 025 .000 1197.20 942575
203870 1850, 1520, 450, 3 1 0 00 922.00 10743.1¢
I SLOW DISTRIBUTION FOR SECNO=  29.53 CASEL=  1210.48
STA= Q247 9502, 9837.  8875. 10770
I PER 0= 1 2.9 2 915
AREA= 435 307.8 . 57.3 61545
VEL= 1.2 5.4 t.8  15.9
I XSECNQ 28,821

I 01/01/8¢  07:25:08 PAGE 44
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LonliE o}
=T
(S8}

1.97

§

-~
2

g

ELMIN
TCPWID
1199.50
1781.00 111
5.8

B4C.
e
1.2

Y

CCRAR

i1
[CONT
.65
2236,
10196,
43

XNR
1845.0

1600,
8.0

YNCH
I00
1215.63

.00
362.
0860,
1.9

ITRIAL
g

XNL

YROB
XLCBR
.00
£g32.
28.93
€518,

VCH
XLCH

QCH
MORE THAN HVIN

;.08
yLes
D FLOW
£D

DE
1 HY CHANG

7 OISTRIBUTION FCR SECNC

T
R0
AREA

3285 DIVI
FLO
p:

- Cy

wo

-t

3

5.9

w2
1195.10 9123.26

1396.48 11029.%4

=

<>
<>

.025

o~J

025

<t

o

- =

<«

13

ey

.00

DISTRISUTION

LW

TLUN

-~

11030,

(=13

(v o)

Pdv .

9123

978=

-

LY

-t

-t

Lry
—

9

oy

on

[=2)

>

n
0.

262.6 752.7

1687.¢

3.2

Vel

o>

1.1

8.4

D E—

-r

€10.3

S

1201.50
1706.38 1

.94
.03
10510.
2.9

10¢30.

1216.14
L

L-
10786,
2.8

oW
3.
3.8

3.
1.6
§742.5
8.1

g

3.72
41790.
29.22
98

2294.3

121514
3.4
1029,
g409.
1565.5
8.8

€234.

[P

iCN FOR SECNC=

12
169.8
5.5

Ls.

.22

29
O£ @
)
vaL

AR

FLCW OISTRIEUT
o¢

*SECND 28.22¢

l 01/01/80  07:25:08



ROS A0S 4CH ARQB VoL Tud  LEFT/RICGHT
ROS XNL XNCH XNR ATN ELMIN 3374
IOQ
A

e
/ ¢
3 ITRIAL ICC ICCNT  CORAR  TOPAID  ENDST

>
o
-
<3
B

Pz xLo2l  XLCH X

¥SECNO 25.473
2047 14.48 1217.43 iy .00 1218.885 1.18 1.34 .00 1205.M8
190020, 21187 §6323. . 9505 2366. 7588, 267¢. 1520 202, 1216.00
.13 2.95 9.14 3.8 025 025 L28 L0080 1223.00 913171
£31037 1030 1300 e 2 0 0 00 2232.95 11354.73
FLON DISTRIBYTICN FOR SeCNO= 29.41 CWSEL=  1217.43
STA= 8122, e151. 0270, 108¢7. 11008, 11300 11385
PER C= .5 20.7 88.3 3.3 5.3 .3
AREA= 94,4 2271.2  758%.1 134504 1130.2 2031
VEL= 3.1 9.1 9.1 2.5 8.1 4.1
*SECND 29.57¢
3258 QIVIDED FLCA
3301 MY CHANGED MORE THAN KVING
23.58 20.25 1218.78 £o 80 1219.28 .83 53 .05 1214.90
100000, 18420, 33956, 47824, 2531, 4275, 0ear. 1875, 280, 1210
22 7.28 7.94 £.23 025 625 025 000 1198.4C £322.22
R 021, 1080, 1020. 2 3 0 00 2597.35 11802.72

STA= 8822, 8958 2013, 9284, 0516 98E9 15983 11448 11653 1120L.
PER 0= 15.3 3.1 4.2 1.4 2.7 L 5.2 8.2 8.3
AREA=  1865.1 535.5  4275.1 24585 1822.4  1552.3 2086.2 1561.0 1285.3
VEL= 1.1 5.8 7.9 4.8 .8 2.8 3.0 5.3 §.1
*SECND 29.98°
3255 DIVIDED FLOW
3301 HV CHANGED MORE THAN HVINS
3625 20 TRIALS ATTEMPTED WSEL,CKSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
01/c1/8¢  07:25.08 PAGE 48

I FLOW DISTRISUTICN FOR SECNC= 29.88 CWSEL=  1218.1¢




AL ~ Aoy Ay il TR RTE W L L
gL‘JB Q\./d LL\MB 403 AL SineS Yol HG R LIC/Aaun,

£ Vio2 VCH VRC3 YNL XNCH XNR AN ELMIN SSTA
SLope XLOBL  XLCH XLCER ITRIAL IR ICONT ~ COR&R  TCPWID END3T

3720 CRITICAL DEPTH ASSUMED
29.92 11.85 1220.95 1220.95 .00 1223.83 2.88 1.45 .58 1222.9¢
100020, 370, BIE%4. 33946, 113. 4354, 3287, 21 321, 1225.00
’ .23 3.28 15.05 10.42 025 .025 .C25 J000 1209.10 2987.20
003883 15230 1500 1184. 20 . 0 .00 1463.06 10813.2¢
FLON DISTRIBUTION FOR SECNO= 29.38 CwSEL=  1220.95
STa= 8958, 2058 9104 10800 10041, 10104 10378 10459, 10800 10774 16738 10213
PER (= 2 A 83.7 .2 1.6 10.1 2.8 £.0 3 7 A
4REA= 1.7 40,9 438308 (1.1 202.7  1030.¢ £53.¢ 700.5 442.¢ §7.2 §3.5
Vil= 3.3 3.2 15.1 :.9 g.1 3.3 14.9 11.4 g.2 1.8 5.8
*3ECNO 29.¢92
3285 DIVIDED FLCW
2885 20 TRIALS ATTEMPTED WBEL,CWSEL
3720 CRITICAL OEPTH ASSUMED
29.0¢8 12.062 1221.12 1221092 .00 1223.%2 2.0 2 .02 1222.30
1eetoc. 261, E5000. 34520, 137. 4458, 3303, 2212. 322, 1zenge
.23 3.36 14.58 10.18 0235 028 s {00 120e.10 egsa Mt
002528 s 5. 5 20 5 ¢ 00 1484.98 10214.25
FLOW DISTRIBUTION FOR SZCNO= 26.8¢8 ChlEL=  1221.12
STA= 8950, 9055 g118 1eece. 10041 10104, 10278, 10458, 10390 10774 10702 19814
PER 0= .3 .2 §3.0 3 1.7 10.4 8.7 8.1 2.3 1 .5
AREA= 87.4 £9.9  £456.2 £4.5 213.8  11271.2 £57.4 123.0 4223 89,2 ge.0
VEL= 2.4 3.4 1.6 5.9 8.0 9.2 14.5 1.2 5.8 1.4 §.5
*SECND 20.1¢S4
2255 DIVICED FLCH
3c.19 18,13 1224.33 1224.37 .60 1228.10 3.17 4.14 4 1236.30
130000, a. 9827, 213. 0. 5969. 127. 2L58. 356, 1228.%0
.28 .09 9.2 2.18 825 .025 .£25 L0007 1208.80 9078.3¢
£03702 1120 1120. 173. 4 i1 0 .00 1171.27 10307.20
g PAGE
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I

0 aee OoH 003 ALCE  ACH ARTE oL T LEFT/RIEMT
I TIME  VI0R  VCH yROS L XNCH  XAR WIN ELMIN S5TA
SLOPE XLOSL  XLCH  X.O8R  ITRIAL IDC ICONT  CCRAR  TOPWID  ENDST
' FLOK DISTRIBUTICN FOR SECHO= 30.19 CWSEL=  1224.93
STA=  Q078.  10000. 10274, 10307
I PER 0= 99.7 .3 0
AREA=  3358.8  121.1 5.4
VEL= 14.3 2.2 1.1
I XSECNO 20.195
I 3265 DIVIDED FLOW
30,19 15.24 1225.14 1224.3% 20 1228.13 3.9 .02 02 1235.20
100099, 0.  09E1e, ton, 0. 716, 190, 2488, 357, 1223.50
I .22 00 13.93 2.55 025 .025 025 000 1208.85 S077.0%
003433 5. 5 5. § £ 5 20 1231.12 10664.92
I CL0% DISTRISYTION FCR SECNC= 29.19 CHSEL=  1225.14
STA= 9977, 10000, 10274, 10227, 10665
I 263 0= 9.5 3 K 0
SREAT M5t 17222 14,1 2.3
YEL= 12.9 2.1 1.4 .5
l YSEOND 30,459
3301 HY CHANGED MOQE THAN HVINS
I 3046 14,59 1229.33 a0 00 1220.26 39 1.91 21 1229.19
100000. . n, 106000 0. .1 0. 2182, 385, 1223.70
KL .09 7.51 .00 025 025 025 002 1214.7C 9397.42
000754 1280, 1370 1029, 2 0 0 00 1346.83 10734.25
l FLCA DISTRIBUTION FOR SECNO=  20.45 ChSEL=  1229.38
STA= 8287, 1017
l PER Q= 10C.0
AREA= 13313.0
VEL= 7.5
l *SECND 20,815
26,82 16,77 1220.77 .00 00 1231.79 1.02 1.49 .08 1236.50
120000, 0. 100000, 0, 0. 12353. 0.  3322. £50.  1251.50
I .39 .00 2.10 .00 025 025 525 000 1215.00 §522.29
000882 1350, 1830, 139D, 3 0 0 00 1255.35 10877.46
II 01/01/80  07:25:08 PAGE 48




N PR

CLoE iy PRt 408 o A S bh wToif At
vLo2 VCH VROB NL XNCH WR W ELMIN 8574

LY — OO
—4
=

£
LOPE  XLOBL  XLCH XLceR  ITRIAL 109 ICONT  CORAR  TOPWID ENDST

ELCW DISTRIBUTION FOR SECNO= 30.82 CW3EL= 1230.77

4a

11123,
1

[53)

aTA= 9622,
-PER 0= 120,
ARCA= 12322,
8.

\EY =
¥

-

*SECNO 31.028

3265 DIVIDED FLOW

3301 HY CHANGED MORE THAN AVINS

3895 20 TRIALS ATTEMPTED WSEL,CH3EL
3542 DRCDABLE MINIMIM SPECIFIC ENEREY
2728

1.0 19.85 1232.55 1232.%3 .00 122801 3.45 1.84 13 1220.08
100000, 15282, 78706. 202d. 1838. 4212. CEN 3578. 480, 121270
A 3.3t 15.94 14.57 s .025 023 000 1212.70 3525.08
£32049 1L6C. 1100 1130, 20 11 I .00 1085.42 10827.73
cLO% DISTRIBUTION FOR 3ECNC= 31.03 CW3EL=  1232.5%
STh= €328, 9534, €5Ee. 9582, g9882. oeg7. 10727, 10280 10323. {1 10228
BER 2= 8 2.3 .3 2 .9 1.4 2.1 2.t 78 8.0
BREE= 7.8 432.8 52.1 §0.7 1€.3 255.4 gge.8 237.3 4910 551.2
YEL= 2.9 7.1 5.8 2.5 2.5 £.3 10.0 10.2 '5.9 4.5

3301 HV CHANGED MORE THAN HVIXS

31.03  20.51 1233.% .o¢e .00 1236.29 2.78 .01 .07 122800
100000, 17887, 14420, 7684, 2334, 5148. 594, 3579. 480, 1212.7¢C
A 7.85 14.46 12.95 .025 025 .025 000 1212.70 9520.94
02262 s. 5 5. 1 0 0 .00 1228.77 10829.82

01/01/80  07:25:08 PAGE 49




l

T VIR VCH VRO2  XAL WNCH XAR WIN ELIN S5TS,
20PE ¥LOBL XLCH YLCSR ITRIAL 100 ICCNT  CORAR  TCPWID  ENDST
I ELOW DISTRISUTION FOR SECNO=  31.03 CHSEL=  1233.31
STA= 8521, 9534,  9560. 9583,  9757.. 6882,  9905. 18127, 10290, 10323, 10772, 10830.
PER 0= . 1 1.5 4 . 5 A 2.0 8.7 2.5 4.4
AREA= 5.9 485.5 70.8 33.7  M4.5 247 3846 923.8 269.6 5144 592
YEL= 3.2 1.1 5.0 1.1 3.1 2.9 5.5 9.5 9.7 14.5 12
I xSECND 31.30°
2253 DIVIDED FLOW
2351, 4V CHANGED MORE THAN HVING
l 21,98 5.96 1237.08 Rils 001231 35 140 21 120589
190000, 17023, 82320, 519 3084, 12256 149 3955 520, 1220.70
17 3.1 5.72 6.52 .025 .025 .nas ogn o 1220.4¢ 225122
l 600382 119) LD, 1290 2 0 0 .00 1984.52 10694 87
l 0% DISTRIZUTION EOR SECNO= 21.12 CW3EL=  1237.05
gz 995! 9i04, 914D, G276, 9384 0890. 10988, 10885
PER 0= 2 .0 R 1.2 15.4 £2.3 5
l LREA=  205.1 247 5.7 290.7 2613.8 12255.8 £9.4
YEL= 1.3 1.1 1.1 1.2 5.9 5.1 4.6
l *22CND 31,822
2255 DIVIDED FLOW
l 21,50 12,50 1237.90 .00 00 1233.82 .92 1.03 08 1284.59
100000, 15451, 94549, 0. 2128, 10899. 0. 4333, 587,  126£.30
51 7.23 7.6 .00 025 .025 .025 000 1224.40 £089.52
l 001623 1120, 1180. 1550, 3 0 00 2453.49 11509.50
' LW DISTRIBUTION FCR seoNc= 21.82 CKSEL=  1237.40
STe= €070, o081, 917¢.  8273.  8335. 8402,  a¢s 2527 8175 0783, 11539,
OER 0= .0 1.4 4.3 5.3 3.2 3 .0 3 .0 2.5
l ARER= 16,5  298.5  552.5  520.3  402.8  1§7.2 261 119.9 £.610892.0
VEL= 2.9 4.9 1.9 10.9 1.9 4.2 1.1 2.3 1.7 1.8
Il 01/01/80  07:25:08
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QLoE  CGCH QROS  ALDE M AEE VL o LItiAlE

I Tt
¥ Vv <
TIME VLG8 VCH YRCS KNL XNCH XNR AT TLMIN SETA
SLOPE  XLOSL  XLCH L08R ITRIAL IDC ICCNT  CORAR  TOPWID ERDST

*GECND 31.728

3265 DIVIDED FLOR

3173 12,25 1239.75 .00 00 1240.84 108 1.97 05 1245.20
100000, 189C2.  66680.  14419. 2181, 7834, 2480, 4648 636 123010
55 974 8.6 5.85 025 .025  .025  .000 1229.50 7956.52
po2117 970, 1070. 1530 3.0 0 .00 2872.48 123¢5.22
FLOW DISTRISUTION FOR SECNO=  21.73 CASEL=  1239.75
Ta=+ 7960,  £561, 8698, 5709, 8083, 11020, 11826, 11976, 12019, 12343
PER 0= A5 1.0 2.2 2 85T 1.1 5.1 5.0 2
AREA=  852.6  1027.%  3%4.7 5.0 7633.5  §30.7  §et.2 7R 620
TR B 2.3 3.4 8.1 1.4 1.5 5.4 3.1
*BECND 21,388
2253 DIVICED FLOW
3180 13.87 126197 .09 00 124308 1.8 2.2 00 1265.1
105000, 24313, §366T. 0. 82, 1m, 6. 4918 718, 1245.39
LI N-CR N v .09 025 025 025 .060 122810 222997
goz487 20, 980, 1000 2 0 0 .00 2580.48 11758.62
FLCH DISTRIGUTION F0R SECNOT  31.30 CHSEL=  1241.97
§TA= 9233, 8582, 8752, e0M4.  §IST. Q171 12146,
%8R 0= 0.5 7.2 3.7 9.5 3 657
sRE= 1075.5  §15.3  975.1 €043 558 B193.2
EEE R 3.9 8.9 105 5.1 8.0
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THIS RUN EXECUTED 01/01/80  07:42:91
-ix**x**xxxtttx**x*****y*x***t***x*i**iﬂi*******ttk

UECD RELEASE DATED NCY 76 UPDATED MAY 1884
FRROR CORR - 01,02,03,04,05,06
¥ODIFICATION - 50,51,52,52,54,35,58
1aM-pC-XT VERSICN
t*xtxx**x***i*xx**t**x******x*xx*xx*x*tx****x*k*x*

T‘i
™
i
JUOIEEK 1N NI IBIR STRT METRIC VNS @ WSEL RO
0. 1, 0. 0. 002000 .00 0 0. 21780080
12 NeROF  IPLOT  PREVE  XSECY  XSECH N Ao caviM  ITRACE
s.000  .030  -1.00C 000 .00 o TR 1t con 15000
01/01/80  07:25:08 PAGE 52




[ PR o et s

TIME VLOE VCH ‘vRO“ YL XNCH XNR wiN ELMIN SSTA
SLOPE XLOBL  XLCH XLOBR ITRIAL IO ICONT  CCRSR  TCPWID ENDET

+PROF §
couy= 200 CEHV= LS00
¥SECND 28.35¢
20.25  0.33 1208.28 00 1217.31 121028 1.80 L0 00 121200
120500, 0. 128900 0. 0. 085t 0. 2. 0. 122080
.o 00 11.05 00 .025 .25 L0265  .00C 1199.00 5028.72
001280 0. i 0. g g 5 .00 1272.61 §209.33
cLow DISTRIZUTION FOR SECNO=  28.35 CH3EL=  1209.32
sTe= B027. 5340
bR 0= 100.5
AREA=  10854.3
veLe 1L
cowve 100 CERVE L300
140 ¥ CARD UZED
*5ICNO 22,646
3255 DIVIOED FLCH
3301 HV CHANGED MORE THAN KVING
7135 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
2085 1452 1211.73 121173 p0 121588 .05 4.2 .52 1210
120000, 5202, 114840, s, 733 7048 /. 7. L 121200
‘o3 793 152§ 1.8 025 .25 025 000 1197.20 940C.83
003853 1630, 1520, 145D 1 0 .00 1129.82 11089.52
SLOW DISTRIBUTION FOR SECNO=  23.59 CHSEL=  1211.73
cTA= 9403, 0562, 937, 9562, 10770. 11085, 11080
22 0= 523 5 85.5 0 0
MREA= 16005 477.2 1157 70486 33.¢ 1.3
vii= 45 83 5. 153 w1 T
*SECNOD 29,621
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TiME o yL0g  veH VROS  XNL  XNOH  XKR WT ELMIN saTh
SOPE XL0BL  XLOH  XLOBR  ITRIAL IOC [CONT  CORAR  TOPWID  S¥0ST
3265 DIVIDED FLOW
2301 HY CHANGED MORE THAN HVINS
2083 17.28 1215.29 .08 00 1217.00 Ry .83 31 1204.70
120000, 71080, 35446, 12485, 0818, 4704 2953 622, 76, 1207.10
01§57 115 4.2 025 .05 025 807 1159.00 9217.14
000453 §50.  1000. 1210 2 1 0 .00 1882.85 11178.10
ELCA DISTRISLTION FOR SECNO=  22.63 CHSEL=  1215.23
STA= 9217, 9280 9450, 9515, ©9850.  10000. 10185,  10406. 0851, 1085, 11123, 11178
053 9= 24 0T t1 1.9 s.1 1.0 30 5.3 3.7 2 A
pRSa= S£3.2 20385 760.2  2€36.3 15521 2085.5 47045 1200.4 1312.¢ 1662 €23
yii= 5.2 8.5 5.4 5.3 5.3 5.3 1.1 5.4 1.4 1.9 1.8
*3E0ND 29,017
20.02  17.52 1215.69 .00 00 1217.53 .95 .56 07 1208.40
120000, 27567. 0SB0,  §°37. 4828, 9915, 1773, 1030, 121 121830
40 558 883 3.5 025 025 .025 000 1799.10 3125.79
000538 1000. 1020, 1020 2 0 0 .20 105999 11596 3
cLH DISTRISUTION FOR SECNO=  29.02 CR3EL= 121568
sTA= 9127, Q170 o445 9852, 10520, 10637. 10892, 10TSC. 11097
o8] 4= 1.0 s e T3 K 2 1.4 3.4
gRSA= © 270.2  2085.0 2391.6  9815.1  41.0  232.8  33E.6  1156.1
vii= 3.5 5.1 5.3 8.5 2.9 2.1 5.1 3.5
*3EOND 26221
9.2 15.82 1217.22 .0 00 1219.87  1.24 95 .09 1202.00
120000, 40098, 71409, 8413, 4563, 7595, 1822, 1378, 183, 1213.50
4919 9.4t 459 s 025 025 005 1201.50 §200.25
so10e1 950, 1020, 970, 0 0 00 1713.52 108:3.72
FLOW DISTRIBUTICN FOR SECNC=  29.22 CHSEL=  1217.32
STA= 9200, 234,  9403. 9685, 10403, 10786,  10900. 10914
PER 0= 9 135 190 595 4.5 2.3 g
AREA=  178.2  1773.4  2611.5 7594.5 12271.8 5712 33.2
Vel 5.9 9.1 3.7 9.4 8.5 5.9 3.4
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TIVE yLOB ‘;CH YR0B XML XNCH XAR ATN SLMIN 3574
l SLOPE  XLOBL XLCH %LOBR ITRIAL 1D ICCNT  CORAR  TOPKID ENDST
¥GECNG- 26,473
29.47 15.58 {218.58 .00 .00 1219.78 1.20 1.21 L0000 1205.70
120000, 24123, 718721,  i7157. 2830. 83¢83. 4082, 1768, 213.  1216.CC
17 9.17 9.28 4.20 .025 025 028 000 1202.00 §129.57
I 200955 1030, 1300. e70. 3 0 0 J00 2245.47 11316.14
l TLOW DISTRISUTION FOR SECNG= 29.47 CWSE 1218.58
STA= 9130, 9151. 9370, 10097. 11008 11300 113765,
PER @= .5 19.5 3.3 6.8 £.5 1.0
I ARE4= 116.5 2513.5  £3982.7 23%4.3 1452.8 281.0
yil= 5.2 9.4 9.4 3.5 5.4 44
l ¥SICRD 20.676
3255 DIVIDED F
3304 WY CHANGED MORE THAN HVINS
I 29.58 21,42 1219.83 .09 .00 122043 .55 .55 05 1214.98
130000, 20507, 37621, 1682, 2733, 4565, 13358, 21£8. 273, 1270.82
.22 7 57 2.24 4.82 .025 .028 023 000 119240 8222.83
l 000452 929. 1060. 1320, 2 ¢ 2 .00 2930.3¢ 11810.2¢8
I FLOW DISTRIBUTION FCR SECNO= 29.5¢8 CWSEL=  1219.82
STa= 8223, 8958, 9013, 9234, 9516. 9859 10600 1121, 11645, 11669. 1181C.
PER §= 1.2 3.0 31.4 12.3 9.0 2.0 .@ 1.8 .4 2.1
I AREA= 21306 593.5  4555.3 2812.6  2082.2 83p.9  2591.7 1580.3 17827 15440
VEL= 8.0 5.1 g.2 5.3 5.2 1.4 2.8 3.5 5.5 5.3
I *GECHD 29,981
2255 DIVICED FLCA
I 3301 KV CHANGED MORE THAN HVINS
2685 20 TRIALS ATTEMPTED WSEL,CWSEL
9503 PROPABLE MININUM SPECIFIC ENERGY
51/01/80 07:25:08




sms vios  veH VROS KL cH W W oy ST
clort WL XLGH N8R DTRIAL IOC  ICONT  CORAR TOPAID £

3720 CRITICAL DEPTH ASSUMED
29.93 12,99 1222.08 1222.0¢8 .00 1224.85 2.1 1.38 .33 1222.30
12000, 1428, 13747, AEB1L. 310. 4978, 4164, 2652. 230, 1225.0C
: ] 4.54 14,81 10.78 .025 025 .C25 006 1203.10 £941.2%8
003213 1830. 1500 1189 20 16 e 80 1546.57 10919.2¢
FLOW DISTRIBUTION FCR SECNC= 29.93 CWSEL=  1222.03
574 2941 80s5. g139. 10002 10041 10104, 10378, 10458 108¢0 1077 10788 10210
PER C= 8 4 1.5 2.1 1.5 9.2 8.4 §.4 .9 .8
AREA= 193.0 116.8  4876.3 67.3 276.7  1390.6 745.1 84c.2 §s7.7 821 96.2
YEL= 4.9 £.2 11.3 §.3 9.9 1.1 14.8 11.3 2.C 1o 7.1
*3ECND 28.982
2265 DIVIDED FLCY
2201 KV CUANGED MORE THAY HVINS
23.93 14.05 1222.15 .02 N0 1224.86 1.8 1 S0 1222.48
120020, 2003, 62981, S&0M. 532, 5111, 8021, 2854, 340, 1228.00
.25 Y 11.02 1C.74 025 .325 023 000 1209.90 8837.13
.032549 s, 5. 5. § 0 Y .00 1874.20 1092480
FLOW DISTRISUTICN FOR SECNC= 29.93 Cw3EL= 1223.15
8T4= ged? 3644 9085 §153 10000, 19041 10104, 1037¢ 10459, tREl 10774 10788, 10828
PER C= 8 1.9 .8 82.% .5 N 9.8 1.0 9.7 5.1 .9 .8
ARZA= 5.8 310.3 222.4  5716.8 7.3 3£2.2  1682.1 £32.2 ¢52.8 g852.% €3.¢ 132.¢
VEL= 2.7 8.1 4.9 1.0 5.3 9.4 10.3 4.4 1.7 8.8 1.2 7.1
*3ECNC 3C.784
2265 DIVIDED FLOW
3301 HY CHANGED MORE THAN HVINE
7135 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
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Sue ies  veH VROE BL XNCE R WX Ly ST
0PE XLOBL  XLCH  X0BR  ITRIAL 100 ICCNT  CORAR  TOPAID ¢

&y -

30.19 17.09 1225.83 1225.89 .00 1229.36 3.47 3.47 .50 1226.30
128000, 0. 117824, 2118. 9. 7826. 5§48. 2910. 383, 1228.50
21 .00 15.06 3.96 .025 .025 028 000 1208.80 ¢9072.83
003592 112C. 1120. 170 3 1 0 .00 1469.08 10743.54
FLOW DISTRISUTIGN FOR SECNO= 30.1¢9 CWSEL=  1225.88
STA= WU 12600 10024 10274, 10404 10640, 10735, 10750
PER G= 0.2 .0 1.4 .2 A . .0
AREA= 78282 7.1 3810 3.5 32.0 61.4 2.1
VEL= 151 3.0 1.5 2.1 2.1 2.5 1.2
*3ECNC 30,198
3265 DIVIDED FLOW
2301 HY CHANGED MORE THAN HVINS
30,48 19.0¢ 1225.%8 .09 00 1228.4¢ 2.58 .01 .09 1235.30
12820¢. 0.0 114728, 521, 0 8725. 1223. 2911, L, 122890
20 22 12,18 N £25 025 023 000 1203.80 9589.83
02418 g S 5. 7 0 ¢ .00 1688.42 10724.25
ELOW DISTRIBUTION FCR SECNC= 30,19 CW3EL=  1225.98
STA= 9¢70, 10000 10024, 10274, 10485 10640 10725, 16784
PER Q= €3.6 J 2.1 g .2 S A
AREA= © B725.5 1e.¢ §10.0 261.4 142.¢ 156.7 33.5
YEL= 121 3.4 5.3 3.2 2.3 4.1 2.3
*SECND 30,459
3201 4Y CHANGSD MORE THAN HVING
30.46 15,64 1230.34 2 .00 1231.38 1.25 .1 L3 1238.18
126000, 0. 120000, C. 0. 14608, 0. 3292, 429, 1232.70
.32 .00 8.21 .0¢ .025 .025 .025 080 1214.7C §279.04
ceisn 1230 1370, 1630, 2 0 0 .00 1364.74 10742.78

oD
L= )

07:25:08

01/21/




TIME WLOS  VCH VRO3 XL NC
SLOPE XLCEL  XLCH  XLCSR  ITRIAL  I0C
FLCW DISTRIEUTICN FOR SECNO=  30.46 CHSEL=

STA= 9279, 10777,
PER 0= 100.0
| ARSA=  14507.5
veL= £.2
*SECHD 30,915
30,32 15.92 1221.82 .00 .00 1223.01
120000. 0. 120009, 0. 0. 1387¢
27 20 e 00 .05 L
080026 1350, 1930, 1330, 3
FLOW DISTRIBUTION FOR SECNO=  20.82 CHSEL=
STA= 9812, 11136
223 0= 100.9
ARES= 13677.9
Vi 1.3
*320N0 31,028
3033 CIVIDED FLCY
3301 KV CHANGED MORE THAN HVINS
2385 20 TRIALS ATTEMPTED WSEL,CHSEL
2803 PROBASLE MINIMUY SPECIFIC ENERSY
1720 CRITICAL DEOTH ASSUMED
3102 21.00 122374 12337t 00 1237.27
20000 23380, 87857, 8983, 2850, 5242
3 %81 1541 14,53 025 025
002210 1080, 1100, 1ig0. 2 "
FLOY DISTRISUTION FOR SECNC= 31.03 CHSEL=
STA= 9510, 0534, 9650, 9683, 9757
PE] Q= : 1.9 5 2 1
AREA= 22,2 550.% 805 65.7  198.7
VEL= 2.9 8.4 7.2 2.9 4.3
01701780 07:25:08
SECNO  DEPTH  CWSEL  CRIKS  KSELK €6

Wk AN TLHIN 3574
ICONT  CORAR  TOPHID  ENDST
1230.34
1.0 1.5 04 123550
0. 386, 4B, 1251.80
025 000 1215.00 5812.2%
¢ .00 1272.21 10892.48
1231.22
353 1.4 70 1222.0¢
§19. 4165, 516, 1212.7
025 €00 1212.70 3512.53
0 00 1247.64 10831.03
1233.7¢
§910. 10002, 10127, 10280, 10323, 10772, 1
A .0 2.3 9.0, 2.7 130 1.5
5.9 12.8  405.0  9%9.p  208.2 5342.4  618.8
3.7 2.0 6.8 1.0 112 164 145
PAGE
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Voud il 1 AL3 Gt 1

XLo2L . XLCH Xtegr  ITRIAL ICC ICONT  CORAR TOPRID ENDST

w
e
Lo PR
RelER}
m

*3ECNO 31.029

2255 DIVIDED FLOW

3301 HV CHANGED MORS THAN HVINS

31.02 21.83 1234.38 .00 .00 1237.34 2.55 ok .05 1220.0C
120000, 26085, 95254, 2521, 3138, 5528, 857. 4167, g1e, 121210
AC .3 13.15 12.22 025 L0258 25 000 1212.70 9462.23
002224 5. 5. 5. 7 Y ¢ np 1299,52 1093%2.8¢
Lo DISTRISUTION FOR SECNO= 31.83 CW3EL=  1234.32
STA= 0490 9850 13121 1023C¢. 033 19772 10933
bER (= £.3 5.1 9.4 2.2 71.0 1.2
ARZA=  B71.2  1061.7  1086.9 2t5.6 5628.5 Bse.2
VE= 3.z 5.7 0.4 1.8 15.1 12.2
*SECNO 31,301
2301 HY CHANGEQ MORE THAN HVINS
31.39 18,11 1228.21 .0C .09 1238.93 72 128 .22 1225.80
120000, 22399 96823, 182, 4285. 1361 181, 4808, 567. 1220.7C
43 5.2% 1.1 L £25 025 925 000 1220.10 ©9799.56
602850 11¢6¢ 1440 1292, 2 0 .00 2086.32 1088582
SI0% DISTRISUTICN FOR SECNG= KR CW3EL=  1222.2%
S7a= £80a. 2es7. gige, §185. §276. 9384. egen, 10868, 10986
2ER §= 0 .3 1 .3 1.5 15.7 ge.t .
4RTA= 81.2 475.8 79.3 9.8 5(5.6 2965.5 12812.3 160.9
VEL= 1.2 2.2 1.8 1.3 3.9 §.3 7.1 4.3
X3ECNG 21.522
2265 DIVIDED FLCW
21.52 14,68 1239.08 .08 .00 1239.92 .28 .93 04 122480
120040 20292, 99807 0. 2873, 13227, 0. 5052. 531, 1264.30
.5 1.1 1.53 .80 .025 .025 028 000 1224.40 208479
0013865 1122, 1150 1630, 3 0 0 .00 2749.26 11510.2¢
01/01/88 07:25:08 PAGE 88
SECNO DEPTH CHWSEL CRIWS  WSELK EG RV RL NLOSS  2ANK ELEV
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ICONT  CORAR
1230.06
8484,

g402.

lal
CHSEL=

D
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g179.

ICN FCR SECNO=

TRISUT
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31,988

*2EANA
SEOND

u
o)

La)

<>
L]

Lo )
o>
w
-t
o9
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715.

785.28 11772.7¢8

2

a9
Y

w>
-t

9151, €173.

9014.

55.9
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HEC? RELEASE DATED WOV 76 UPDATED MAY 1524
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,58

1BM-PC-XT VERSICN
**unx*xz-,«:mvx:«*ak-x*,«*x***txt*xm«***xx*x**‘k&t******:ﬂ

T
T2
T3
b1 ICHECK [HC NINV IDIR STRT METRIC  HVINS e ASEL )
0 2. 2. 0. .go2c0l .00 .0 0. 1217.31C 068
J2 NPROF IpPLOT PRFVS X3ECV XSECH N sLLEC 124 CHNIY 1TRACE
7.000 gco -1.003 03¢0 .00 000 .eC9 .C20 009 15,000
01701780 07:25:08 PAGE 61
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG RV HL QLOSS  BANK ELEV
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SLCPE XLCEL XLCH XLCER [TRIAL oe [CoNT CORAR TCRRID ENDsT
3265 DIVIDED FLOW
3301 HY CHANGED MORE THAN HYINS
28.93 te.1g 121718 .0C .00 1217.98 .81 .96 25 120410
140000, 82718, 41316 15985, 11685, 4082. 3541, 132 93. 1207.10
07 7.08 8.29 .51 .025 .025 025 .00 1199.00 9273.88
200281 53, 100 1010 2 i ¢ 00 19€4.65 11192.64
FLOW DISTRIBUTION FOR SECNC= 28.283 CWSEL=  1217.18
STa= 9214 0289 9450 6516, 9960,  10000. 10186 1046¢¢ 10651 10895
PER Q= 2.4 19.9 LI 13.5 8.2 1A 29.% 5.3 1.2
ARZA= 800.9  30¢2.¢4 919.1  32£3.6 1670.3  2252.%4 49Ri.5  1529.4  13gE.O
VEL= 5.2 5.9 5.9 5.8 5.8 §.8 2.3 §.0 2.7
*3ECND 2¢.017
23.732 12,50 1217.30 Q¢ 0o 121%.64 R 3 J31 1269.40
140000, 34207, GEZDS. £497. 5545, 10620, 2240, 1181 143, 1215.3¢C
0 5.09 9.07 £.24 025 .025 0235 000 188,10 91221
000583 12830, 1026, 102¢. 2 0 0 L0 2023.0% 111L5.12
FLOW DISTRIZBUTION FOR GECNC= 29.¢2 CwSEL=  1217.80
STé= 9122. 011 0448, 9862. 10620 19827, 10892, 10730 1115
PER Q= 11 17.9 12.4 59.2 A 1.3 1.8 4.1
AREA= 320.9  2212.7 2080.0 10621.7 57.1 2€2.3 388.5 1801.7
VEL= £.9 £.8 5.9 9.1 3.5 1.1 5.5 2.8
*3ELCND 29.221
23.22 18.72 1212.22 .0¢ J40 1218.88 1.31 85 L1000 1208.90
143300 45329, 81BA8. 12124, 4999, £228. 2292. 1568. 182, 1213.580
12 9.27 9.4¢ 5.28 025 .025 825 000 1201.50 §197.43
cum as0. 1020. 670. ] 0 ¢ .00 1718.91 10816.34
FLCH DISTRIEUTICN FOR SECNO= 29.22 CWSEL=  1218.22
ST4= 9197. 0234, 9409 9585. 10403,  10756. 10900,  1091S.
PEI C= .9 13.3 2.9 59.2 5.1 2.8 1
ARZA= 209.5  1930.5 2959.8 823%.1 1544.7 7001 45.7
VEL= 5.1 9.6 9.3~ 9.9 5.2 5.6 3.8
01/01/¢80 07:25:08
SECNC DEPTH CWSEL CRINS WSELK EG HY HL 0LOSS  BANK ELEV
~ AT An nry Aran oac [N [Ratets LA e T omrauT
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XLOSL  XLCH XLODR ITRIAL  IDC ICONT  CORAR TOPKID ENDST

(2]
e
<z
A
m

XSECNC 29.472

3255 DIVIDED FLOW

29.47 18,53 1219.53 Lo .00 1220077 i.24 1.17 01 120870
140000, 25979 87711, 25250, 2882. 9084. 530e, 200¢4. 232, 12°5.08
1 9.43 §.65 4.7¢8 025 025 - 025 .000 1203.0C gesz.
oefen? 1038 1302 §70 0 0 .00 2268.51 11385.9°
1.0 DISTRIZUTION FCR SECNO= 29.47 CW3EL=  1219.52
STi= gese. 9151, 9370, 10097 11608, 11300 1138¢
peR €= .8 12.1 82.1 1.5 1.2 1.2
AREA= £0.2  2721.5 99927 322007 1729.9 se
VEL= 3.4 8.8 9.7 4.2 5.9 4.§
*SECND 20.587¢
2301 HY CHANGED MORE THAN HYIMS
29.53 22,27 1222.M7 .0 000 122148 .58 83 08 125490
140000, 22788, 40022, 78272 2913. 4822, 15742, 2401, 294, 1210.%¢
L2 7.92 2.48 4.85 .025 .02 025 .0ng 1198 40 £222.1C
.00giLs 929, 1980 1026 2 0 ° .07 2002.95 11076.28
FL0% JISTRIBUTION FOR SECNG= 29.89 CW3EL=  1220.T7
STA= gga2. ggca 9412 6204, 9515, 9e89. ecod 10983, 11 11428 11592 11889 11816
DER 0= 13.2 3.0 20.2 12.8 9.2 3.2 4.4 3.5 5.8 3.2 $.2 7.1
ARTA= - 22870 §24.0  £222.0 3125.0  2330.¢0 932.5  2471.3 13017 18877 975.4 10327 16805
VEl= 2.2 8.4 2.3 5.6 5 4.3 2.5 3.9 4.1 4.8 7.1 §.4
¥CIONG 20.¢%1
3285 DIVICED FLCW
3301 HV CHANGED MORE THAN HVIKS
3565 20 TRIALS ATTEMPTED WSEL,CWSEL
3593 PROZABLE MINIMUM SPECIFIC ENERGY
01/01/80  07:25:08 PAGE 64
SECND DEPTH CWSEL CRIKWS WIELK EG HY EL OLOSS  BANK ELEV
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SLOPE  XLOSL  XLCH  XLOB

3720 CRITICAL DEPTH ASSUMED

29.88 1371 1222.81 1222.81 00 122558 27T 140 53 1222.90
140000, 293 75185. 6171,  452.  5435. 4750, 3006 386 1228.00
26§37 13.83 1303 025 025 025 000 1209.10 €932.5C
004142 1530, 1800. 1180, 20 15 0 .00 1922.21 10323.0¢
LCW DISTRIZUTICN FOR SECNC 29.98 CHSEL=  1222.91
§TA=  £¢3¢. 9055, 9181 1000C. 10041, 10104. 10378 10459, 105€d. 107I4. 10788
PER 0= P g s 5 2.5 £.8 10 9.5 5.7 3.
SREA= 276,  185.5 54350 7.4  320.5 15£e.% 8053 9441 7eO0 232
VEL= 5.5 5.6 13.8 1.8 1.3 2.4 1.8 A3 0t 13
*3EOND 29,080
2255 DIVICED FLOA
20.00 410 120328 02 00 122588 2.3 32 04 1202.90
140000, 283, 73390, €297, 569, 5928, 6136 2007, %66 INNRC
20 540 12,53 12.25  .025 .02§ 05 .000 1208.10 £925.63
503269 5, : 5. 6 0 ¢ .00 1875.92 10825.50
=L DISTRIBUTION FOR SECNC 29.99 CHSEL=  1222.23
TA= 8937, 8g4a.  OGSE. 0183, 10000. 10041, 10104, 10378, Q453 105¢1. ST
PSR C= 2 1.6 e 52 5 2.7 e 9.9 2.5 5.1
sRELs 5.6 3051 23.0 58279 102.0  350.7 97185 8441 10062 9760
VEL= 2.2 7.1 5.2 1.5 T4 108 1T 183 e 3.8
*SECND 2019
2235 DIVICED FLOW
3301 KV CHANGED FORE THAN HVINS
7195 MINIMUM SPECIFIC ENER3Y
3720 CRITICAL DEPTH ASSUMED
20,10 19.26 1227.04 1227.0¢ 00 122039 235 3.85 30 1225.20
145000, 0. 133128, 5871 0. 8969, 1344, 3260, 413, 1228.50
27 0001501 AN 025 025 €25 .0C0 1208.80 ©059.22
c03095  1120. 1120, 1170 3 " 0 .00 1695.99 10789.7%
01/91/80  07:25:08
SECNO  DEPTH  CWSEL  CRIWS  WSELK €6 HY HL 0LOSS ~ 9ANK ELEV
~ M~ faYall) ala¥atad DR 4 [ atsl NLH e Al LR ol h
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200E WICEL  XLCY  XLOSR  ITRIAL 10
FLCK DISTRIEUTION FOR SECNO=  30.19 CHSEL=
gra= 9053,  10000. 10024, 10274, 10495, 10640

PIR 0= 5.1 ¥ 2.9 8 t
aReA=  9362.8  21.1  589.0  285.7  165.5
ViL= 0 4.0 5.2 4.0 3.6
*SECNG 30.195
3255 DIVIDED FLOW
3301 4 CHANGED MORE THAN HVINS
30,10 19,04 1227.8¢° o¢ g0 1230.47
120000, 0. 129287 10703, c. 8611,
21 a0 1345 5.39 025 025

802272 5 5. 5 7 0
ELoy SISTRIZUTION FOR SECNG=  20.19 CHSEL=
STA= 985, 10200. 10024, 10274, 10405, 106£0

223 0= 324 1 2.9 1.5 9
sREE=  6510.7  35.3  950.8 4734 282.4
VL= 2.5 £ 3t 1.7 £t
*x3TONT 30458
3301 HY CHAYGED ¥ORE THAY HVINS
3046 16.50 1231.20 60 80 1232.42
143500, 0. 140000, 0. 0. 15792,
KR R 00 .05 .05

500971 1202, 1370, 1920, 2 0
FLON DISTRISUTICN FOR SECNO=  30.45 CASEL=
STa= €352, 10777.

PER 0= 100.0
1354= 157015
VEL= 3.9

01/61/80  £7:25:08
SECND

DEPTH  ChSEL  CRIAS

.- =
w)
m

YSELK

-
W

ICONT  CORAR  TOPHID
1221.04
10735, 12790
5 1
1717 t18
L9 2.0
2.53 o1 01
1987, 3202, 413,
005 000 1209.80
0 00 1741.34
1227. 94
. 10736, 10818
.0 2
2689 95.0
5.4 3.1
.22 e e
0. AL 5%
025 .00 1214.70
¢ 00 1263.79
1231.20
KV KL 0L0S3
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'l I I N BN BN B e

SLGPE XLDSL XLCH LOSS
*SECND 30.915
3265 DIVIDED FLOH
20.82  15.77 1232.M7 .00
140000, 22, 133978. 9.
25 1.05 9.29 .09
000es7 1350 1839, 1390.
ELoW DISTRISUT SECN0= 30.82
STh= G478 3514 8522, 11128
oER 0= n L 1.
ARZA= 16.5 4.5 1£015.0
VEL= 1.1 1.1 9.4

2301 HY CHANGED ¥ORE THAN HVINS

3685 23 TRIALS ATTEMPTED WSEL,CW3EL
2593 PROSABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
21.08 21.87 1234.57 1234.%7
110067, 31361, eggie. 10023,
28 3.53 17.28 14.99
.0caess 1080, 1100. 1100
FL0W CISTRIBUTION FOR SECNC= 31.03
STA= 8481 9850,  10i27. 10280
PER C= 4.8 £.5 8.5
AREA= 705.3 114507 11162
VEL= 9.2 §.1 11.8
*3ECND 31.002¢
9t/01/80  07:25:C8
SECND DEPTH CW3EL CRIWS
~ A1 AD reu Apno

ITRIAL I0¢ ICONT  CORM
00 123414 1.3 158
21. 14908, 0. 2350,

025 .82 - 025 .00
0 o .00
CH3EL=  1230.77
00 123830 2.8 1.50
2292, 5711 680 4669,
L2505 025 .00
20 " ¢
CHSEL=  1234.57
. 10223 10772, 1eel.
2. 108 1.2
3241 5716.5  §59.7
2.1 113 150
WSELK  EG BV HL
LAl o] Ang ADND \¥a¥

TOPELD =
ophil <

.04 122550
516.  1251.62
1216.00 9475.12
1347.15 10902.2¢C
L1800 122900
520, 12:2.70
1212.70 943C.22
1315.55 10822.26
OLOSS  PANK ELEV
hgAZ Y rgrT/nTagT

PAGE

67




I 0P (LCSL XLCH SLO3R 7RI IDC IC0NT LCRAR TCoWI0 N0ST
I 3285 DIVIDED FLOR
3301 HY CHANGED MURE THAN HVINS
l 21.03 22.91 1238.%1 .00 001220049 2.99 .01 .08 1220.00
140000, 35785, 946435, 9556, £108, §1L2. 728, 4570, 55¢.  1212.m
.28 2. 15.41 13.13 025 025 025 .C00 1212.70 9teg.g¢
0ga0ss 5. 5 5. 7 ¢ 0 000 1448015 12838001
l FLOW DISTRIBUTION FCR SECNG= 31.03 CWSEL=  1235.31
STA= €139. 0860. 0gg2 10127, 10280, 10323.- 10772, 1022%
9ER 0= 5.4 3.2 4. 2.9 2.9 §7.5 5.8
ARE4= g2 7£0.8 820.2 12514 3849 b6142.4 7217.¢
VEL= g.2 3.2 5.9 1.0 1.2 15.4 3.1
l *GECND 31.300
3301 HY CHANGED MORT THAN HYINS
I 21.30 13 1220023 .02 00 1240.01 18 LR 22 122582
TACLCD. 28287, 110845, ase. 5197, 14814, 180. 5182, 504 1222.73
44 8.44 7.48 4.92 025 £25 023 000 1220.10 3732.8C
I cogse? 1185, 1440, 1330, 2 0 i) 000 2132.15 10285 €8
l cLoW DISTRIBUTION FOR SECNC= 31.3¢0 WSEL=  1229.23
oT4= 8754 2857, e104, 2155, §278. 9384 0390,  1G25¢ 10887,
CER C= .2 1.5 .2 .5 1.9 5.8 79.2 .8
ARES= 143.6 717.2 ‘311 ERRIR 518.3  3277.0 14%13.¢ 190.2
YEL= 1.8 2.9 2.8 2.9 4.4 §.7 7.5 4.9
I *GEOND 31.522
2285 DIVIDED FLCW
I 31.%2 15.85 1240.03 2% .00 1240.91 .35 37 .02 124450
140000, 24571, 115429, ] 3576, 15207, a. 5675. 889, 1264.3¢0
48 £.87 7.55 .09 023 .825 023 .000  1224.40 8C%0.60
l fony 1123 1169, 1650 3 0 ¢ .00 2813.06 11511.99
l 01/C1/80 07:25:08
I SECNOD DEPTH CWSEL CRIWS  WSELK 2¢] HY HL QLOSS  BANK ELEV
" nno gt Anng 1inn X Anne el At EmTnvaus
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l 4s02 RELSASE DATED MOV 76 UPDATED MAY 1324
ERRIR CORR - 01,02,03,04,05,08
WODISICATICN - 60,51,52,53,54,585,58
1EM-DL-XT VERSICH
I K OK KRR K KKK KKK HOK SRR A SOOI K SO K OK
7o
l S ITHECK o NINY [2IR STRT METRIC HYINS 0 W3EL =G
I C. 0. d. g, .002000 00 .2 0. 1217.3°¢ JLoe
J2  NPROF IPLCT PRFVS XSECY XSECH FN ALLDC 1849 CHNIM ITRACC
l 9.000 Ry -1.000 Rikks 020 000 L6030 .08 Rehsh 15,0072
I
I 01/¢1/89 07:25:08 PAGE 70
l SECRC DEPTH CWSEL CRIWS WSELK EG RV HL 0LOSS  BANK ELEV
n ring nnu nonn 81 nn [Yal] rone un TWA 1 TCT/RIouT




$L0PE XLOSL  XLCH  XL08R  ITRIML O IOC
*DROF 8
COHV= L300 CEHVELEQ0
*BECND 28.356
28.36  11.00 1210.20 00 1217.31 1212.38
150000. 0. 150000, 0. 0. 12020
Bl 00 1. 00 025 0%
po1ece 0. 0. 0 0 9
FLOW DISTRIBUTION FOR SECNC=  28.35 CHSEL=
§T4= 3002, 6340
28R 0= 100.0
BREA= 12807.5
yEL= 12t
eV 100 CERVE 300
490 NH CA3D USED
YSECND 29,525
2301 HY CHANGED MORE THAN YVING
7105 MINIVUM SPECIFIC EXERGY
3722 CITICAL DEPTH ASSUMED
2065 11.00 121£.20 121£.20 00 1217.87
(60000, 15579, 140538, 3752, 1895 8972
03 3.2 1558 5.28 025 .08
002980 1630, 1520, MSC. ! 1
FLCH DISTRIZUTION FOR SECNO=  22.65 CH3EL=
STA= 0355,  9§37.  §84E. 12770, 11106,
OER 1= 7.4 2.3 919 2.3
REA= 1272.8 621.0 89731 7104
VEL= 8.3 6.0 15.7 5.3
*SECNO 29,531
2201 Uy CHANGED MORS THAN HVINS
283 19.91 1219.01 .00 00 1218.91
160000, 04005, 45839, 20087. 12494, 5230,
27 152 8.7 4.8 05 .025
000503 950,  1000.  101C. 2 i
01/01/80  07:25:08
SECNQ  DEPTH  CHSEL  CRIWS  WSELK  ES
~ A Am Ay Annn voAn ~

ICONT  CORAR TORWID ENCST
2.38 €2 000 1293.90
0. 0. 0. 1220.00
025 £eg 1189.00 S22z
5 .00 1282.40 6205.01
121809
3.4 2.83 33 121370
718, £20, 54 1213.0¢
025 £00 1197.20 @23£.28
0 .00 1750.68 11108.54
1214.20
.91 .99 .26 1204070
4124, gCe. 9. 1207.%10
.025 000 1183.00 9210.87
0 .00 1995.30 11205.17
PAGE M
HV HL QLOSS  BANK ELEV




l 3086 XLOBL  MI0H XLOSR ITRIAL LD 1CONT
© ELGW DISTRIGUTION FOR SECHO=  28.83 CHSEL=  1218.01
I §TA= €211, 9230, 945C. 9515, 9860.  10800. 10396
PER 0= 2.0 182 L0 13.9 8.2 1.1
AREA=  §57.1 3231.8  972.0 35205 1794.7 2408.8 §
I vEL= 5.8 2.5 7.4 5.3 7.3 7.4
*SE0N0 29.017
2002 10.35 121845 .0 00 1219.52 1.1
160000, 40085, 105769. 12385, G241, 11262, 2700
10 855 92 453 Q25 .05 L5235
0007C1 1000, 1020, 1020 2 0 5
=1Cx DISTRIBUTION FOR SECNC=  29.02 CASEL=  1218.15
I §74= 9116, G179, 3445, 0882, 10520, 10837,  105¢3
253 Q= f0 12 13t 85T 2 11
ARTA= 370.7 2530.3 22220 112824 1.7 330.2
|| YEL= 5.2 7.1 5.3 9.5 t.0 5.2
*3E0ND 29,201
2022 17.55 1219.05 .00 00 1220.56 1.43
I 162000, 53511, 91483,  15026. 5430, 8828 2714,
17 972 192 580 .25 025 005
I 00107T 956, 1020 om0 0 9 0
cLox DISTRISUTION FOR 5ECNO=  28.22 CHSEL=  1219.05
l STA= 9195, 224, 9400, 0885, 10403,  10736. 10679
28R 0= fo 131 g8 5§1.2 6.1 3.2
8RTA=  240.¢  2074.4  2085.1 S827.8  1935.2  818.2
l v 5.3 10.1 9.7 10.4 5.8 5.2
¥SECND 29,472
I 2255 DIVIDED FLOW
2047 1742 1220.42 o0 00 12170 120
l 180000, 20740,  96408. 33852,  3086.  9735.  SLET.
1§ €51 .97 5.22 025 .25 025
I 500874 1220, 1300, 970. 2 0 0
I 01/01/80  07:25:08
I SECNO  DEPTH  CWSEL  CRINS  WSELK  EG HY
0 0108 ALOS  ACH 1808

0CH

CRCB

Twt

LEFT/RIGHT

CURAR To¥nll NEST
. 10885, 10831. 10993 11123,
28.1 6.7 4.8 5 .3
239.3  1858.8  1875.% 312.3 212.5
8.8 6.5 .2 2.1 2.5
.88 .07 1209.40
1285, 143, 1215.30C
007 118810 9117.38
00 2071.17 11188.02
10780 11189,
e 4.8
4284 18541
.1 4.1
.25 11 t20e.ol
1117, 105, 121350
.000 1201.50 919£.33
.00 1723.85 10918.5¢8
10¢81¢
.2
61.1
4.1
1.14 .02 1205.7C
2185, 237, 1218.¢C
.00 1203.00 2874.88
.00 2296.98 113%85.12
HL 0L0SS  BANK ELEY

PAGE
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l FLO4 DISTRIEUTICN FOR SECNO=  29.47 CHSEL=  1220.42
STA= 2275, 2403, 8151, 2370. 10997. 11008. 11300. 11385
PER (= .0 .5 18.0 £0.3 12.0 7.9 1.3
AREA= 27,0 138.5 2947.5 9734.5  4035.9 1991.¢ 4351
vEL= 1.4 5.5 0.9 9.9 £ 6.3 1.0
I €SECN0 29,675
I 3201 HV CHANGED MORE THAN HVINS
29.63  22.25 1221.56 .02 00 1222.27 7 51 05 1212.30
seonpn.  peEEn.  £2023. 91377, 30@2.  5084. 17895, 2728, 299, 1210.80
I 21 et 2§28 5.8 825 .05 025 .000 1132.40 £221.52
.000437 g2z, 1050, 102C. 2 e 0 L00 200087 11821 47
I SLOW RISTRIGUTICY FOR SECNC= 29,53 Cw3EL=  1221.5%
§Ta= 8822 gesg e013. Q294 95185, 00sg gees 10582 112 11446, 11582 11659, 11821,
I 083 0= 2.5 29 .5 128 9.3 1.3 6.0 1.9 5.0 24 5.0 1.4
ARTA= 23990 BG3.1  EG53.0 3421.1 2555.8  1044.2  2281.0  1512.3  2177.1 11351 1102.2 181L.0
yeLs 0.1 5.1 2.1 5.9 5.9 5.1 3.0 13 't o 1.3 5.5
I XQECND 29,601
l 2255 DIVIDED FLOW
I 3301 BV CHANGED MORE THAN HVINS
3595 20 TRIALS ATTEMPTED WSEL,CHSEL
3692 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEOTH ASSUMED
20,92 14,08 122214 122314 .00 1226.35 3.22 1.42 J181222.98
162000, 2005, 83908, 72017 527. 5711, 5021 3204, 372. 1228.00
L22 7.42 A 1434 025 RUA] 023 .hoo 1208 10 093722
I (04728 15390, 1500. 1180, 2 14 0 L0000 1874.68 10824.77
I FLOW DISTRISUTICY FOR SECNO=  29.98 CWSEL=  1222.14
STA= 8927, 944,  9055. 0163,  10000. 10041, 10304, 10379. 10459, 10590, 10774, 10788.  10825.
PER Q= 2 1.5 4 525 5 2.1 1.4 10.0 9.7 5.0 .9 8
I #REA= 5.8 305.5  221.6 57110.7  97.6  3£1.8 16801 8325 9878 @51 9T.9  132.4
vEL= 3.5 9.1 s.5 181 8.5 125 1.1 19.2 151 1.4 14.9 9.4
I £1/01/80  07:25:08 PAGE 73
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FLOW DISTRIEUTICN FOR SECNO= = 30.82 CWSEL=  1233.53
STA= 8458, 9514. 9534, 11136,
PER 0= A .0 3.9
AREA= 58.3 17.5 16019.8
~ VEL= 2 1.7 10.0

3301 4V CHANGED MORE THAN HVINS

2695 20 TRIALS ATTEMPTED WSEL,CWSEL
3583 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
31.03 22,79 1235.49 1235.49 .00 1239.40 3.92 N J1o1ze.n
160000, 40749, 108316, 10922 4080, §129. 728, 5111, 559,  1212.70
37 9.98 17.57 15.07 025 028 .C25 L0 121270 189l
022715 1050, 1100, 1130 20 [l 0 00 1££3.01 10825.92
STe= 9188 g0 gae2 10127 10280 10323, 10772, 10836
PER 0= 5.3 1.2 8. 9.9 2.9 §7.17 §.8
AREA= 903.7 734.0 §21.7 12867 363.6 6122.6 726.0
VEL= 9.4 1.0 1.9 12.8 12.8 17.1 151

*3ECND 31.029
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3201 KV CHANGED MORE THAN HVINS
21,03 23.83 123£.33 .00 .00 1239.49 N 01 .08 1228.00
180800, £5131. 104352, 10G0S. 4£896. §503. 780. 5112. 550. 1212.70
3 g.22 18.25 13.41 025 025 028 000 1212.70 9117.42
.ag23880 5. E. S 8 0 0 00 1537.28 10832.25
I 01/01/20 7:28:08 PAGE T8
I SECNO®  DEPTH  CWSEL  CRIWS ~ WSELK  EG HV HL OLOSS  BANK ELEV
0 oLes QcH CROB 4L08 ACH AR08 VoL TWA  LEFT/RIGHT
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l FLCK DISTRIBUTION FOR SECNO=  31.03 CH3EL=  1236.33
STA= 9117, 9560, 0982, 10127, 10280. 10223, 10772.  10838.
PER 0= 5.1 £ 09 10.2 3.0 65.2 6.6
136A= 1187.1  919.3  1025.7 1393.9  399.5 §503.2  78C.0
I REE 8.4 7.1 7.6 11.8  11.0 16.0  13.5
YSECND 31,201
I 3301 HV CHANGED MORE THAN HVINS
3030 2007 124017 00 00 1261.02 85 1.30 23 1225.50
50000, 345%5. 124476, 1009. 6100, 15925, 189, 5640 §16. 122070
I 42 555 1.32 5.0 025 025 525 000 1220.10 2711.45
000838 1193, 1480, 1320 2 0 ) 00 2176.48 10887.9¢
I cLow DISTRISUTICY FOR SECNO=  21.2) CHSEL= 124017
STA= 9741, 98T,  Q104.  Q1S5. 9276, 0384, 9580,  10SHE. 10908
I pEQ (= 2 2.0 N g 2.2 158 11.3 b
AREA= 2707 9£0.6  179.0  426.0  T18.7 3555.2 158254  180.0
veL= 2.2 1.5 1.2 1.2 1.9 7.1 7.8 5.1
' *SEOND 31,527
I 1353 DIVIDED ELOW
39,57 16.58 1240.98 06 00 1240.94 95 2 08 124450
160200, 29145. 130855, 0. 1328, 17210, o, §229. 683,  1264.3
l 45 8.1 1.5 20 025 82S 035 000 1220.40 8055.6°
000877 120, 1180, 1550, 2 9 0 80 2856.42 11513.03
l FLON DISTRISUTION FOR SECNC=  31.52 CHSEL=  1240.98
STA= 8057, 8273, §335. 2402, 8775.  9263. 11529
I BER G 5.7 1.3 2.1 1.0 2 8.8
AREA=  1504.0  721.6  609.8  1376.1  115.3 17240.2
Vel = 7.1 9.5 3.1 1.1 2.1 1.5
l *SECND 31.725
l 01/01/80  07:25:08 PAGE T
SECNO DEPTH  CWSEL  CRINS  KSELK  EG HV HL 0L0SS  BANK ELEV
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3265 DIVIDED FLOW
173 12,82 1242.12 .00 00123 1.¢2 1.28 09 124820
150000,  29565. 95750,  34B84. 2924, 108C5. §387. 8752, 789, 123710
.50 7.56 8.85 5.19 .025 .025 025 000 1229.80 7986.33
.001384 870. 1070. 1530. 2 0 0 .00 3761.01 12393.16
FLCW DISTRIBUTICN FOR SECNO= n.n CHSEL=  1242.12
STA= 7955 9504, 8688 geos 9308. 11020, 11420, 11825, 11976. 12212, 12393
°ER Q= 3.1 10.9 2.2 .3 89.8 4.1 4.7 5.2 £.0 1.e
fRE4= 11£8.7  1785.0  643.8  346.1 10804.6 14248 1382.1 10354 13519 €37
vil= 5.1 9.9 1.9 3.7 8.9 5.3 5.4 2.0 7.1 L1
*GECOND 31.239
3255 DIVIDED FLlH
2180 .50 1242.50 23 00 1245.04 1.45 .1 A3 1245.1L
16000C. 53289, 104378 283. 5215. 11420, 168, 1188, 847, 1u4E.2t
83 10.8C 9.12 2.18 025 .025 025 000 122810 2314
002880 20, eeo 1020. 2 0 J .00 3299.05 13002.30
FLCAW DISTRIBUTION FOR SECNC= 31.99 CWSEL=  1243.80
8Te= g210 8592, 8752. 8014, 9151. 9177, 12i46. 13003
PER 0= 9.3 1.2 9.0 g.6 A §5.2 2
AREA=  1515.9  1076.8 1402.5 1126.9 93.2 11428.7  155.8
Yil= 2.8 0.8 10.2 12.2 5.9 g.1 2.2
01/01/80  07:25:08 PAGE T8
TUTR NN SYEANT SN P4 /nt /o n1.687.90




weL oNmLTEIo oAicd ALY opo weeR o Ciie
ERRQR CORR - 01,02,03,04,03,C6

fal k=4 n
¥oDIEICATICY - §9,51,82,52,54,85,88

18M-pC-XT VERSION
O RO GO KKK

72
12
JHEN L 1N NINY IDIR STRT METRIC  HVING O 835 20
0 0. 0 0. .002000 .00 3 G.o1217.310 008
J2 WRGF IPLOT  PRFYS  XSECV  X3ECH AN sLos I CHYIY LTRACE
9.000 008 -1.000 020 .000 260 1300 200 oy 15,080
01/01/80  07:25:(8 PAGE 79
SN0 DEPTH  CHSEL  CRIMS  WSELK G Hv HL 0L0SS  EBANK ELEV
0 oes Qe QROB ALCB  ACH ARB VoL THA  LEFT/RIGHT
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i.Dp“:\:o
CeHY= .300 CEHy= £Qa
*3EOND 28.258
28.35 11.75 1210.75 L0000 1217.31 1213.38 2.81 0o 00 12198.60
18¢220 0. 130000, 0. 0. 13893. 0. 0. . 122C.97
it .02 12.95 L0 025 025 L3258 J000 1199.00 ST20.13
goieos o 0. 0. 0 0 5 .00 1287.51 6307.64
ELO DISTRISUTICN FOR SECNO= 28.38 CHSEL= 1212.75
S74= RC20. §340
vl 0= 100.0
ARE3= 12082
Val= 12.0
CoEY= 100 CEHV= L350
1440 NH CARD USED
*3ECNO 23,545
2301 HY CHANGED MIRE THAN HYINS
7195 MINIMUM SPECIFIC ENERGY
2720 CRITICAL DEPTH ASSUMED
2985 17.89 1214.89 1214.8¢ L0000 1218.50 31.82 3.680 IR VAL
120990, 20176 153042, 3881, 2229, 0535. 910, AES 54, 1213.02
23 2.78 15,18 §.25 £2 €25 02% .0on 1187.20 934
no2s2¢ 1882 1520. 1450, 2 18 0 L0000 1789.54 1110085
=L0w DISTRISUTION FOR SECNO= 23.35 CWREL=  1274.89
STA= 8348, 0527, LA 13712 11085, 11110
9eR ¢= 21 i 25.5 3. N
AREA= 14831 83t §534.% 883.8 48.5
YEL= 3.9 5.1 15.1 5.2 4.8
*¥SICND 29.83
2301 HY CHANGED MIRE THAN HYINS
28.83 18,77 12:¢.17 .00 00 1219017 1.00 1.01 J25 1204078
190000, 105113, 50430, 28457, 13241 5471, 4573, 875, 5. 1207.1C
8 7.4 9.21 5.23 025 .025 025 000 1199.00 §209.09
000523 980. 1000. 1010, 2 0 0 J00 2010.54 11218.€3
01/01/80  07:25:08 ' PAGE 80
STCNO  DEPTH  CWSEL  CRIKS  WSELK  ES HV HL 0LOSS  BANK ELEV
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l 'FLCH DISTRIBUTICN FOR SECNO= 28.93 CW3tL= 12187
STA= G208 9z80. 245¢ 9518 9850 16600 10186, 10498 10851, 10893 11123 1218
I PER 0= 2.4 18.5 1.0 12.2 8.2 11.0 28.0 6.8 5.5 ¢ A
AREA= 7.1 23508 924.3  3792.9 1902.0 2548.9 5475.7 1777.3 21407 £13.2 280.9
VEL= 5.1 Y 7.8 §.7 1.1 7.8 .2 £.9 4.5 2.2 2.8
l ¥SECND 28.517
20.02 20,13 1219.23 .00 .00 1220.45 1.21 .61 07 120940
100000, ATBA0. MT01E. 15445, £822. 11853, 3161, 1400. 144, 1215.20
l 18 §5.97 9.87 £.99 023 .625 .025 £00 1199.1C 9%12.9%
A age. 1020, 1029 2 i 0 .00 2115.56 11229.80
I FLCW DISTRISUTICN FOR SECNG= 29.82 CWSEL=  1218.22
STA= 9114 917¢ 9445, €882, 10620,  10837. 10683 10780, 912el
PER 0= 1.3 1.5 13.7 £5.0 2 1.2 1.9 5.4
ARES= 419.7  2745.3  3E36.4 118527 858.2 3e2.% £80.5  2211.7
VL= 5.4 1.3 5.7 9.9 4.6 5.1 5.6 1.4
l *SECNG 29,22
9.22 19,31 1219 .00 00 122142 1.51 .25 20 1203.00
180G0C. 58542, 101280, 20107 5723, 0383, 3114, 168§, tee. 121350
12 MR 13.7¢ £.45 £25 .025 025 JJ00 1201080 9192.38
.0210M &30 10230. 8¢c. 2 ¢ 0 L0000 1728.50 10620.8¢
I SLOH DISTRIZUTION FOR SECNC= 29.22 ChSEL=  1218.%1
l STA= 9192 €234 0408 8695 10403, 10755, 1068C3 10921
PER Q= 1.0 12.9 8.9 5.3 1.5 3.8 2
AREA= 211.5  2209.8 3288.3 ¢€3%2.0 2108.% 929.4 6.4
l YEL= 5.3 0.5 19.2 1.3 6.4 8.7 L4
*SZCNG 28.473
l 2285 DIVIDED FilA
29.47 12,25 1221.25 .00 .00 1222.%7 1.21 1.1 .03 1208.7C
I 190000, 32481, 104831, 4D28sE. 3329. 10338 7848. 2376. 239, 1216.00
J 9.76 i0.14 5.56 025 025 025 .00 1203.00 ¢9857.5%
£0C845 1230. 1300. 970, 2 0 ¢ 00 2323.37 11402.74,
I ’
I ¢1/01/80 07:25:08 PAGE 81
SECNO DEPTH CWSEL  CRIWS  WSELK  EG HY HU QLOSS  BANK ELEV
I 2 oLes ocH GRC8 ALCB ACH ARCS VoL TwA  LEFT/RIGHT
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22071 HY CHANGED MORE
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FLOW DISTRISUTION FOR S

2201 KV CHANGED FOR

7185 MINIVIM SPECI
2120 CRITICAL 0%

g1/01/80

SECNC
0

-
TIME

‘n
Loy .
[§ s
(23
<D
i)
L=y
o o
(W31

85 DIVICED FLOW

15,43 1224.53 .20
§285. 92514, 30631,
8.0¢8 12,45 13.07

5. 5.

ECNC= 29.92
8944 9ges. 9162

8 2.2 1.8
1e.8 4540 3712.9  &8M
£.8 2.5 7.8

€ THAN HVINZ

CIFIC ENERGY

EDTH ASSUMED
13,58 1228.24 1228.34

0. 163238, 18752,

a2 15.21 1.01
1120, 1120, .
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o
x3ECNC 30,168

7201 HY CHANGED MORE THAN HVIRS
39,19 20,57 1229.37 00 00 1232.22 2.95% .01 .08 1226.30
185000 8. 157289, 22731 0. 11044, 3279, 2e22. 123, 1228.50
.25 00 14.24 53 028 .025 .28 000 1208.80 90585.%5
202158 5 5 5 11 0 0 00 1811.54 1037140
ELON DISTRISUTION FOR SECNC= 30.19 CWSEL=  1229.37
gTa=  §850. 10000, 10024, 10274, 10405, 10640, 1075 1EST
PER G= £7.4 2 8.5 3.0 1.8 1.5 5
AREA= 11043.7 70,9 1234.7 8115 504.9  395.8  262.%
yEL= L.2 5.7 9.0 5.5 5.3 1.1 4.2
*QTCNO 30450
3209 HY CHANAED MORE THAN HVINS
.46 17.95 1232.65 .00 00 1234.23 1.59 1,95 1312290
190000, 0. 182060 0. 0. 17835. 0. 4125, £70. 1223.70
29 00 1008 .00 025 ,025 025 000 214,70 935180
000885 1200, 13790 1039, 2 0 0 00 1415.05 10766.85
FLOW DISTRIBUTION FOR SECNC= 30.45 CHSEL=  1222.55
§Ta= 0382, 0777,
2£] 9= 100.0
AREA=  17924.9
VEL= 1.1
*3TCND 30815
3283 DIVIDED FLOH
30,82 18.42 123442 00 00 1226.13 1.1 1.95 08 1235.50
182000, 360. 179510, 0. 148, 17074, 8, 5180, 529,  1251.%
.13 2.6 10.52 .99 .025 .025 .25 000 1216.00  944C.35
001550 1350 1830. 1390, 3 0 0 00 1£38.28 10822.76
01/01/80  07:25:08 PAGE 84
SECNO  DEPTH  CWSFL  CRIWS KSELK  EG HY HL 0L0SS  BANK ELEV
¢ 0L08 QCH QROSB ALCB ACH AR08 VoL THA  LEFT/RIGHT

TIME yLos VCH VROS XNL XNCH XNR WTN ELMIN SsT4
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FLOW DISTRIBUTION FOR SECHO=  30.82 CHSEL=  1234.42
sTA= ¢ gAsD.  OATi.  03tA. o344, 11138
PER 0= 0 1 0 938
\QEA= 22.9 87T 31.3 170744
VEL= 1.5 3.1 2.2 10.5
*S2CNO 31,028
3255 DIVIDED FLoW
3201 HY CHANGED MORE THAN HYINS
3695 20 TRIALS ATTEMPTED W3EL,CHSEL
3503 OROSASLE MINIMIM SPECIFIC ENERGY
3700 CRITICAL DEPTH AZSUNMSD
3102 23.53 1226.23 1235.23 G0 128023 408 1T 1122000
rengor. 50272, 117950, 11883, 408, 6485, 774, 5527 555,  1212.70
35 p.af 323 153 825 025 025 g0 121270 8119.55
eansel 1080, 1100, 1. 20 11 0 00 1527.58 1092201
Sl oW DISTRISUTION FCR SECNC=  31.03 CK3EL=  1235.22
gTa= o119, G650, ©EB2. 10127, 1028C. 10323, 10772, 0ede
DE] 0= 5.1 1.0 £8 10.1 1.0 55.5 5.5
sncas 1135.7  a0.2  1004.6  1370.8  3¢5.8 64625 7744
VEL= 2.3 3.0 o5 133 135 18.2  15.3
*3ECND 31026
7255 DIVIDED FLOW
2201 HY CHANGED MORE THAN HVIXS
3003 24.49 1237.1¢ .00 00 126082 3.8 01 09 1222.80
rengo0.  §S665. 112077, 11354, 5817, ge§t. 838, 5B29. %67 121270
a5 9.57  15.3%  13.35 L0258 .05 L0285 .00 918510
851998 5. 5. 5 § 0 0 00 1676.49 108£0.57
01/61/80  07:25:08 PAGE 85
SECNO  DEPTH  CWSEL  CRIKS  WSELK  EG HY HL 0LOSS  BANK ELEV
0 Qo3 QCH 0R28 0B ACH ARCS  VOL TWA  LEFT/RIGHT
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. 13.40 1242.92 00 .00 1243.37 .87 1.12 31245820
180502 34777, 102748, L2474, 471G, 11862, £652. 7330, 18 [N
.49 7.28 8.6€ .39 .025 .025 025 000 1229.5C 79%5.22

2 870 1070 1530 2 0 U .00 2910.78 12403.58

(=]
(o]
—
>

FLCH DISTRISUTION FOR SECNO=  21.72 CHSEL=  1242.90
STA= 7955, 8355,  §561.  B€08. €809, 9318, 11620, 11202, 11525, 11826, 11676, 12219, 12404
2Ro= 3.2 1t 3.2 2.2 .1 ST 2.2 3.7 1.0 5.2 5.3 1.3
4= 1199.5  922.8 1457.0 7288 5307 11861.7 9297 1409.5 10835 I3RS 1340.2  527.8
yii= 5.2 5.7 1.2 7.9 3.9 3.1 5.2 8.1 5.5 2.1 7.3 8.5
_ SICND 31,908
I 3285 DIVIDSD FLOY
I 320 HY CHANGED MORE THAN HVIKS
2190 15,05 1204.15 .08 00 124556 143 1.8 5 124810
I 10000, B11S2. 117811 1028, 5693, 12617, 348, 7876, 669, 1246.3¢
510 t073 2.2 297 025 02§ 205000 1226.10 2302.97
002397 820 980, 100C 2 0 i .00 3482.02 13084.32
FLOA DISTRIBUTION FOR SECNC=  31.9 CHSEL=  1244.15
l STA=  £310. 8382, 8752, 90%A. 9151, €211, 12126, 13054
PER G= 0.3 1.1 3.9 8.3 NN TR 5
BREA= 1552.1 11845 15463 12007 116.7 12616.5  348.4
l VE= 100 100 104 12 5.8 9.2 3.0
I 01/61/30  07:25:08 : PAGE 87
l THIS QUM EXECUTED £1/01/20  07:55:58




ER%0R CORR - 01,02,03,04,03,08
I wDISICATION - §0,51,52,52,54,55, 595

ISM-D0-XT VERSICH

MO KO I0RCIOKK O K KR K IOKOK NEOK KK 0OKKCRCCIOIOK SORKCRCORR SRRk o0k

T

7

T2

J1OTCHECK INO NINY IR STRT  METRIC VNS ¢ WSEL PO
I o 1" 0. 0. 002008 0o : C. 1217.310 ¢0
i:z NSRCF  IPLOT  PREVS  XBECV  XSECH PN AL ISH CRN T [TRACE

10,000 000 -1.00¢ 08 080 s Ghle iple £02  15.500
I 01/81/80  C1:25:08 PAGE €8

SECNO  DEPTY  CWSEL  CRIWS  WSELK  EG il KL OL0SS  BANK ELEY

0 gLOB  QCH ORCS  ALOB  ACH  AROB  YOL  TWA  LEFT/RIGHT

TIME VL0 VOH  VROR XKL XNGH XAR WM ELMIN  SSTA




l *DROF 10
CCHV=  .200 CEHV= 500
XSECND 29,358
l 28,35 12,52 1211.52 001217.31 121432 2.31 00 00 121800
208000, 0. 200000, 0. 0. 14870, 0. 0. 6. 1220.%0
00 20 13 00 025 025 025 600 1193.00 5512.00
I 031972 0. g, 0. 0 0 ‘ 00 120231 §310.31
I SLOW DISTRISUTION FOR SECNC=  22.35 CHSEL=  1211.52
STA= 501, 6340
SR 0= 120.0
I AREA= 14879.6
VEL: 13 4
I CoBV= 100 CERV= L300
1130 NH CAI) USED
*350ND 72,625
l 2301 Uy CHANGED MORE THAY HYINS
7155 MINIMUY SPECIFIC ENERRY
I 3720 CRITICAL DEOTH ASSUMED
2055 12,97 121547 1215.47 00 121023 382 3.5¢ 20 1209.70
200000, 26794, 157183, €0E3. 2848, 10014, 1129, 503. 54, 1213.00
02935 1659 1.0T .25 025 25 000 1197.20 §382.9°
002028 183D. 1520, 1450 3 ¥ ¢ 00 1770.82 11113.72
I TLOW DISTRISUTION FOR SECNC= 29,85 CHSEL=  1215.47
STA= 9363, 527, GOA5. 10770, 11085, 11114,
I ocR = 9.5 EREN: 3.9 2
ARZA= 1837.6 1090.5 100141 1071.1  61.e
VEL= 105 7.5 187 1.2 5.3
l XSECNO 29,831
I 3301 5V CHANGED MORE THAN HVING
29.33 20,50 1219.50 .00 00 1220.58  1.19 03 27 120470
209020, 116117, 54816, 29067,  13955. 3, 5204, Q3 07, 1207.10
5 8.32  4.51 558 .25 025 .000 1199.0¢0 £203.64
000540 030, 1000, 199, 2 0 0 00 2025.05 1123048
' 01/01/80  §7:25:08 DAGE 89
SECNO  DEPTH  CWSEL  CRINS  WSELK  EG HY n 0LOSS  BANK ELEV
g qLoe CH QRO2 ALOB  ACH ARCB VOL THA  LEFT/RIGHT
TI¥E  VLOR  VCH VROS  XAL XNCH  XAR WIN ELMIN 35TA




5.1

1.3
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FLCW CISTRIBUTION FOR SECNO= 28.41 CWSEL=  1222.0%
STA= 295 8237 8921 3151, 9370 10087, 11008 113090 11412,
PER C .0 1 .8 5.9 56.5 15.6 8.7 1.6
ARCA= 39.32 §1.3 20%.0 2273.0 10915.5  5517.7 2484.6 507.2
VEL= 2.2 2.2 5.¢ 10.3 10.4 5.7 7.1 5.2
*SECND 29.876
3301 HV CHANGED MDRE THAN HVINS
9.32 24,28 1223.29 00 00 1224004 15 .33 RV
202000, 20318, 4e54s. 122038 3393. 555 22124 3180, 302, 1290.90
) 2.3 9.82 5.32 323 .023 .025 L0830 198,40 3220072
goesz? 827. 1083, 1020. 2 0 0 .00 3010.68 11821.35
FLOW DISTRIBUTION FOR SECNC= 29.89% CWSEL=  1223.283
STa= e £ese €e1s. 8234 €516, 9859 0904, 10903, 11127, 1i4Ls. 115920 11883 1183
°ER %= PRI 2.8 26.3 12.8 .4 3.5 8.7 4.5 5.2 2.8 4.7 7.0
tREe= 28119 781.3 55054 3959.9  2985.3  1249.2 4705.¢4 18096 27CE.5 tEt.R 1222 20702
VEL= 9.7 7.1 Q.0 £ 5.3 5.5 3.7 1.9 5.0 3.4 .1 5.8
XSEORC 28,69
2285 DIVIDED FLOMW
3307 HV CHANGED MORE THAN KVINS
2695 20 TRIALS ATTEMPTED W3EL,CW3EL
2593 PROBABLE MINIMUM SPECIFIC ENEZRGY
3720 CRITICAL DEPTH ASSUMED
29.¢8 15.08 122418 122418 .00 1227.83 3.8% 1.36 97 1222.22
200000, 7923, 103215, 9¢561. 174, §5177. 5212 385¢, 377, 1225.00
.22 e.ce 5.1 135.27 025 025 025 000 120910 9922.24
0gesaee 1820 1683, 1180. 20 21 4 .00 1681.25 10930.18
FLOW DISTRIBUTION FOR BECNC= 29.93 CWSEL=  1224.18
ST4= €833 g94s. 8055, 2183,  10000. 10041, 10104, 10378, 10458 1089 10714 10788, 10830,
PER 0= .0 2.1 1.4 51.1 § 2.8 4.5 §.1 e.4 g8 .9 .9
ARTA= 4.8 424.6 334.4  £576.8 132.8  407.6 19584.2 §17.4  1122.9 10415 112.4 172.1
VEL= 4.2 §.1 2.2 15.7 9.3 13.¢ 4.8 19.9 6.5 12.7 18.¢C 10.1
01/01/80 07:25:08 PAGE 91
SECNC  DEPTH  CWSEL  CRIWS  W3ELK  EG HY HL CLOSS  BANK ELEY
0 oLes GCH 0R0B ALOB ACH AROS yoL TWa  LEFT/RIGHT
TIME YL08 YCH VR08 XNL XNCH XNR WIN SLYIN 5STA
IR d R4 xiew YLOgR ITRIAL I IEONT ooReE TRNID TwneT




I 3201 EV CHANGED MORE THAN BVINS
I 2323 15.95 1225.08 00 00 1227.92
200000, 8517. 102065. 89417. 878,  7314.
22 11385 12.54 025 .25
I 003079 5 5. 5. 7 0
l €% DISTRISUTION FOR SECNO=  28.98 CH3EL=
5Ta= 8830, g0f4.  9055. 8163, 10000, 10041
053 0= 1 2.4 1.2 510 K
AREA= 5.7 520.5 4202 13142 186.8
I 1.8 9.3 8.3 1.0 8.1
x3E0ND 30,104
l 3300 4y CHANGED MORE THAN KYINS
7185 MINI¥UY SPECIFIC ENERSY
I 3720 CRITICAL DEPTH ASSUMED
30,10 20,15 1229.05 1222.05 00 1232.98
208020, 0. 177285, 22808 0. 10512
II 2 e018.87 11T 025 0%
003085 1128, 1120, 1O, ' H
l Ziow DIZTRIGUTION FOR SECNC=  20.19 CH3EL=
STA= 0082, 10002, 10026, 10276, 10495, 10540
I pER 0= 927 2 5.1 2.5 1.5
sREA= 10642.0 802 1121.5  T11.1 4427
Vil= - 15.7 5.1 9.0 7.3 1.9
I XSECND 20,165
I 3301 HY CHANGED MORE THAN HVINS
2018 21,17 1220.97 .00 00 1232.99
202200, 0. 171107, 29893, 0. 11811,
I T o0 Tt 1.59 025 025
00217 5 5. 5. 7 0
I 01/01/90  07:25:09
I SECNO  DEPTH  CWSEL  CRIWS  WSELK €6
Q oLos  QcH OROE ALOB  ACH
TIME VLB VCH VROB  XAL YNCH
SLOPE  XLOBL  XLCH  XLOBR  ITRIAL I2¢

2.81 ) 08 1222.90
6505, 2855 377, 1225.00
025 .000 1200.10 9923.85
0 00 1904.89 10834.7
1225.05
10104 10373, 15450, 15398, 10774, 10783, 10835,
2.8 1.8 2.5 G 7.0 9 1.0
5305 22056 900.5 12304 1203.2  124.8 2121
1.4 132 174 s 182 2.9
303 3.50 22 129820
2913, 4227, £25. 12205
225 000 1238.80 §051.57
0 00 1794.89 1085545
1229.95
10726, 10858
1 5
350.0 207.3
7.9 ‘8
1.01 01 0§ 1235.30
2000, 4229, A26.  1228.50
025 500 1208.80 9057.44
0 00 1826.15 10893.59
PAGE 92
Ky HL 0L03S  BANK ELEV
AR08 VoL THA  LEFT/RIGHT
YNR WTN ELMIN SSTA
ICONT  CORAR  TOPWID  ZNDST
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$128.53

31,028 i2c000.00 33 a2 EE U P P MR KON P fed3.5. 3 wide. s
31.029 140390.00 10978.78  1235.5% 22. 1212.70 S4542.46 15.41  1448.15  ©¢18%.89 10936.%1
21.029 15€000.00 12178.771  1235.33 23, 1212.72 104352.40 15.05  1537.23  9117.42 10823.25
31.029 1£2000.00 13546.22 1237.19 20,49 1212.70 112971.80 16.3 1515.£¢ Q106,10 108490.67
31.029 200000.00 14888.71  1237.99 25, 121270 121149.69 1§.70  1857.57  90%5.51 10942.93
31.02¢ 225000.00 16263.6%  123%.82 26.12  1212.70 131831.70 17.24 1676.76  G0%4.56 10845.25
21,301 20090.00  3917.91  1228.7¢ g.59  1220.1C 19233.50 5.32 243,84 89522.30 10275.¢98
31.301 4£0CO0.00 7529.48  1232.07 11.87  1220.10 23754.6¢ 5.5 120571 9357.19 10879.4%
31,201 50000.C0 10750.02  1234.1% 14,06  1220.10 511233 §.79  13%%.8%3  9314.74 10891062
31.331 80000.00 13219.18 12351 15.61  1220.10 67010.57 §.2%  1810.27 9102.04 10883.23
21,301 1000C2.00 1568C.15  1237.09 16.96  1220.10 92328.%3 £.72 1684.52  2851.22 10984.57
21.3071 122000.00 18036.1 1233.21 18.11  1220.10 95842.59 7.11  2086.32 2798.55 10895.%3
31,301 142402.00 20191.07  1239.23 19.13  1220.10 110845.1¢ 7.48 213315 9752.87 10B85.95
31.301 160000.03 22224.83  1240.17 20,07 1220.10 124475.70 7.82  2178.4%2 871146 10937.94
31.301 18009900 24119.84  12£1.02 20,92 1220.10 1371218.4¢ 9.14  2203.27 2%B%.35 10988.83
31,209 200000.00 26002.0 1241.92 21,72 1220.10 150823.40 955 2£28.33  £483.32 10280.%7
031,201 225G1C.00 28414011 1242075 22.55  1220.1C 155606.70 3.79  2832.19 9022.45 10883.3%
31.522 20000.00 2158.22  1233.¢2 6.52 122440 16215.75 9.5 £29.50  £244.03 11501.%5
21,822 40000.00  4022.85 123301 2.61  1224.40 25507.071 12.0C 1126.24  23S2.00 17430.CC
21,522 5000000 7202.B%  1238.1¢ 10.70 122440 £2135.13 2,32 1782.71% 808%.2G 11306.%0
21,522 980000.CO 10038.92  1226.55 12.15  1224.40 §9926.99 2,08 1375.12  2075.29 11509.11
31.522 100000.00 123028.09  1237.90 13.50  1224.40 EibB4Q. 41 7.16  2458.49  £069.63 1150¢6.50
31,822 12000C.00 18399.79  1239.C% 14.56 122440 99507.44 7.82  2743.28 904,79 1151C.99
31.822 140000.00 19872.81  1240.0% 15,65 122440 11542940 7.55 2913,05  £080.80 11511.9¢9
71,522 150000.00 21388.1%  1240.9% 16.59  1224.40 132834.90 7.9 2556.42  9053.§3 11312.03
21,522 180000.00 24239.95  1241.2% 17.45 122440 145928.40 7.55  118£,07 952,01 1951430
31,522 200000.00 25923.75  1242.68 18.29  1224.40 1£0515.1C 7.73  2242.70  9049.33 11514.9¢
31.522 223002.00 30203.82 124384 19.24 1224 .40 179125, 20 7.82 3420.24  8145.51 11515.¢2
31.725 20000.00  2323.20  1235.32 - 5.82  1229.50 158527.12 §.13 11810540 910013 12220.41
29,725 L3565.00 BT3Z.2C 1287.14 T.86 1226.50 313118.4¢ 7.1 1577 G4B4.74 1188C.0%
31.725 50020.80  7852.83  1227.96 2.48  1228.50 43125.52 8,18  22(2.32  7861.83 12228.7%
31.725 90000.00  §742,95  1238.82 9,32 1229.53 ©55252.13 8.64 2523.54  T980.77 12228.8%
20,723 130000.00 10252.42 1223075 10,25 1223.50 6336L.14G 8,74 2272.4% TORG.52 1224522
31.725 120000.00 1£858.28 124280 11.08 1229.50 7727¢9.48 8.83  3278.83  7938:40 12387.27
371,725 14009C.00 17451.88  1241.3% 11.85  1229.50 87¢07.13 2.61 512,00 TesT.E 123%2.%¢
21,725 162000.00. 202315.5%  1242.12 12,62 1228.50 95749.73 8,85 2761.01  7055.35 12393.15
27,725 180000.00 23202.72  1242.90 13.40 1229.50 172748.%2 3,65 2810.79  7955,327 12403.5¢
31.725 200000.00 26195.69  1243.62 14,13 122¢.50 110410.3C 9.55 402011 7472.63 12413.4%
31.725 225000.00 299G7.17- 1244.52 15.02-  12259.50 116508.CO 844 221275 TAE5.12 12544.8%
01/01/80 07:28.C8 pAGE 110
SECNO Q AREA CWSEL DEPTH ELMIN QCH VCH TCeWID 33TA ENDST
31.896 23000.00 3107.83  1237.15 9.05 1228.10 198019.5¢ 7.15 1034.7¢ 9495.C4 10815.09
31.835 40000.00  5998.77  1239.36 11.26  1228.10 28515.8¢ §.94 1751.19  8371.03 11748.3%6
31.896 60500.00 8583.03  124C.51 12.51  1228.10 39484.53 §.79 2337.8% B8341.79 11758.57
31,998 20000.00 10540.25  1241.49 13.30  1228.10 52311.85 7.29  2565.4% 8334.65 11764.45
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CETION SICNDT 28.846 PROFILE= 6 MINIVIM SPECIFIC ENEREY
CAITIM SIONG= 23,645 PROFILEs T CRITICAL DEPTH ASSUMED
I CAUTION BTCNG= 29,645 DPROFILE= T MINIMUM SPECIFIC ENERSY
CAUTICY SECNO= 29,645 PRCFILES 3 CQITZCA' DEDTH ASSUMED
CAUTICN GECNO=  29.645 PROFILE= 8 WINIMUM SPECIFIC ENERSY
l CAUTION SECNO= 22,545 PROSILE= § CRITICAL wom ASUMED
CHITION SECNC=  29.645 DPROFILE= O MINIMUM SPECIFIC ENSRGY
CAUTICH ZECNC= 22,868 PROFILE=10 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 28,646 PROFILE=10 MINIMIM SPECIFIC ENERGY
I CAUTIOV SECNC=  29.846 PROFILE=11 CRITICAL DEPTH ASSUMED
CAUTION SECNO=  28.645 PROFILE=11 NININUM SPECIFIC ENERGY
l CAUTION B30NG= 20,091 DROFILE= 1 CRITICAL-0EPTH ASSUMED
CHITION SICNO=  20.881 PROFILE= 1 PROBABLE MINIMUM SPECIFIC EXEREY
CLUTION SECNC=  29.9°1 PROFILE= 1 20 TRIALS ATTEMPTED TC BALANCE ASSL
I CHITION SEONO= 29,981 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECN0T 29091 PROFILE= 2 ORCBABLE MINIMUM SPECIFIC ENEREY
CAUTION SECNO=  29.981 PROFILE= 2 20 TRIALS ATTEMOTED TO BALANCE W3SL
CAUTION SEONOT 29921 PROFILE= 2 CRITICAL DEPTH ASSUMED
l C8UTION SECND=  26.981 PROFILE= 3 PRORABLE MINIMUM SPECIFIC ENERGY
SAUTION SEONC= 29,821 OROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SEONO= 20.081 PROFILES 4 CRITICAL DEPTH ASSUMZD
l SAUTION SECN0s  25.38% PRCFILE= 4 DRCBABLE MINIMUM SPECITIC ENZRGY
CAUTION SECIO= 28991 PROFILE= 4 20 TRIALS ATTEWPTED 70 BALONCE Wec.
SAUTION ZECNC=  29.3%% DPRCFILI= 5 CRITICAL DEPTH ASSUMED
CAUTISN SIMN0= 20,081 PROFILE- 5 PROBABLE MINIMUM SPECIFIC ENERGY
I CAUTION SECNO=  29.331 PROFILE= 5 20 TRIALS ATTEMPTED TO SALANCE WSEL
T CMTION S5N0- 29,081 OROFILE= § CRITICAL DEPTH ASSLYED
CAUTION SECMO  29.981 DPROFILE: 3 PRCBASL‘ MINIMUM SPECIFIC ENERSY
I CAUTION SECKO= 20,981 PROFILE= & 20 TRIALS ATTEMPTED TO BALANCE W3EL
CAUTION GECNI= 20,580 OROFILE= 7 CRAIIC}&L DEOTH £3SUMED
CAUTION SECND=  29.331 PROFILE= T PROASLE MINIMUM SPECIFIC ENERSY
l CMITION SECNC=  23.60% PROFILE= 7 20 TRIALS ATTEMPTED 7O BALANCE WSEL
CAUTIDN SECNO=  28.98% PROSILE= 8 CRITICAL DEPTH ASSUMED
CAUTION SECNO=  29.68% OROFILE= 9 PROBABLE MINIMUM SPECIFIC MZRGY
CAUTICN SECN0= 26,991 PROFILE= 8 20 TRIALS ATTEMPTED TO BALANCE WSEL
I CAUTION 3ECN0=  23.3%1 D9ROFILE= § CRITICAL DEOTH ASSUMED
CAITION SEOND=  20.08% PROFILE= O PROSABLE MININUM SPECIFIC ENERGY
CAITION SETN0= 23,991 PROFILS= § 20 TRIALS ATTZMPTED TO BALANCE WSEL
l CAUTION SECNO=  29.591 PROFILE=10 CRITICAL DEPTH ASSUMED
CAUTION SECNC=  23.921 OROFILE=0 DROBABLE MINIMUM SPECIFIC SNERSY
CAUTION SECNO= 23391 PROFILE=10 20 TRIALS ATTEMPTED TO BALANCE WSEL
l CAUTION SECNC=  23.881 DPROFILE='1 CRITICAL DEPTH ASSUMED
CAUTICN SECNO= 20,091 PROFILE=11 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION GECNO=  25.981 PROFILE=11 20 TRIALS ATTEMPTED TC BALANCE WSEL
I CAUTICN SECNO=  20.992 PROFILE= 5 CRITICAL DEPTH ASSUMED
CAUTION ZE0N0=  29.932 PROFILE= 5 20 TRIALS ATTEMPTED TO BALANCE W3EL
l 31/21/80 07:25:08
CAUTION SECNO=  20.1G4 PROFILE= § CRITICAL DEPTH ASSUMED
l CAUTICN SECNO=  30.194 PROFILE= 6 MINIMUM SPECIFIC ENERGY
CAUTICN SECNO= 30,194 PROFILE= T CRITICAL DEPTH ASSUMED
CAUTION SECNO=  30.184 PROFILE= T MINIMUM SPECIFIC ENZRSY
I CAUTICN SECNO=  30.19%4 PRCFILE= 8 CRITICAL DEPTH ASSUMED
AATTAR orR AL AN 404 DOATTI . 0 MTHTRIY ORCSTCTe Chnrnay
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CH3EL=

RY
ARCB
XNR

ICOJ

-3

AL
n

.25
n

v

1208.23

1218.21

KL
voL
WTY
CORAR

2.2¢8
£3.
.6e0
.00

OLOSS  RANK ELEV
Tk LEFT/RIGHT
« ELMIN 8374
TOEWID ENDST
.00 reag.el
0. 1222.00
119,50 8996.23
1556.01 10475.2¢
.01 122800
38, 1220.00
1199.80 9133.23
1788.71 10921.94
.04 122400
72, 122400
1201.00 9226.21
1019.25 10245.48




------4--;--

eFCN0  DEDTH  CWSEL  CRIKS  WSELK %8 HY KL 0L038  BANK ELEV
2 008 OCH GROB ALOR ACH AR08 VoL WA LEFT/RIGHT
TI¥E V23 VCH VROS NL XNCH  XAR KN ELMIN gsTs
SLORE  XLOBL  XLCH  XLOBR  ITRIAL IDC ICCNT  CORAR . TOPWID  ENOST
YSECND 28,479
2947 9.02 1211.52 .09 20 1211.78 .22 .32 09 1239.08
20000 0. 20005, 0. 9. 5209, 0. 315 101 122400
.20 N T | .00 025 025 025 000 1200.50 §12.00
900297 1030, 1300, 970, 3 0 0 .00 ©30.94 10072.83
.04 DISTRIBUTION FOR BECNC=  29.47 CWSEL= 121,52
STA=  ©162. 11730,
LR 0= 100.0
AREA=  5208.9
VEL= 2.3
¥GECND 20.522
2052 £.78 1211.80 .0 00 121190 .39 15 .03 1227.00
20009. 9. 20009, 0. 0. 4080, 0. 32 107, 1227.00
.22 00 4.95 s0 025 025 .225  .00C 1202.82 ©9815.48
001005 230 265. 255 2 9 0 00 959.07 8775.55
<.0W DISTRIZUTICY FCR SECNG=  29.52 CWSEL=  1211.50
STA= €916, 11435
PER 0= 190.0
AREA=  4040.0
yEL= 5.0
XSECNO 29.573
29.57 - 2.76 1211.91 e 00 1212.25 2 .25 01 1227.30
20000, 0. 20000, 3 9. 428, e 269, 113 1221.35
.23 L0 AT .00 025 .025  .025  .00% 1203.15 8317.42
000832 230, 285.  255. 2 0 0 00 1912.71 9820.13
FLOW DISTRIBUTION FOR SECNO=  29.57 CASEL=  1211.31
STa= 8217, 11582,
oER 0= 106.0
AREA= 82475
VEL= L.




I SECh0 DEPTH  CWSEL  CRIWS  W3ELK  EG HY FL 0L03S  BANK ELEV
0 QLos ¢ 0ROS ALOB ACH ARCE oL TWA  LEFT/RIGHT
TI¥E  YLOR  VCH VROS  XAL XNCH AR WIN ELMIN 85TA
I giaet  XLOBL XLCH - XLOBR  ITRIAL IO [CONT  CCRAR L TOPAID ENDST
| XSECND 29.523
l 20.62 3,71 1212.12 .00 00 1212.50 22 .28 01 1227.70
20000 0. 20000, 0. 0. 4410, 2. 385, 119, 1227.67
.25 00 4.54 .03 025 325 025 000 1203.47 2813.45
III 000280 230. 265. 255, 2 0 0 00 1065.59 9884.0¢
I FLCR DISTRIBUTICN FOR SECNO= 29.62 CHSEL=  1212.12
STA= 8818, 11732,
PER 0= 100.0
l ARER= £410.0
VEL= 1.5
*SECND 29,575
29.68 8.53 1212.43 .0 00 1212.13 .30 .23 01122800
20000, 0. 20000, . 8. 4553, 0. £22. 125, 1228.00
21 .00 4.39 .00 225 025 025 000 1202.80 9819.45
lI .000843 239. 285. 255 2 0 0 00 1118.14 9937.60
I FLOW DISTRIBUTION FCR SECHC= 29,58 CHSEL=  1212.43
sTe= 9819, 11880,
283 0= 00.0
I AREA=  4552.8
yEL= 4.4
I XCECND 20,751
26.75 9.61 1212.71 .00 00 1213.12 A2 2 05 1225.10
20300 0. 20000. 0, 0. 395, 0, £51. 124, 123119
.28 .00 5.24 .00 025 025 025 oeo 1204.10 6552.60
I 000832 293, 490 205, 2 0 0 07 713.10 16375.79
I cLOW DISTRIBUTION FOR SECNC= 23.75 CHSEL=  1212.71
~ gTa=  9%53. 13405,
0ER 0= 100.90
I AREA=  3815.3
VEL= 5.2

LN SN R kel ne a0 pe




SECNQ  DEPTH CW3EZL CRIWS
0 QLe3 ocH QRce
TIME VLC3 VCH VROB
SLoPE  XLCBL  XLCH XLCBR
*SECNG 29.327
29.382 g.81 1212.01 .60
20000, 0. 2000C. 0.
AN 00 §.22 .00
£o21e 383 £00. 285,
FLOW DISTRIBUTION FCR SECNG= 29.83
ST4= €503, 12694,
PER 0= 10,6
ARCA= 315400
Vil= 5.3
*3ECND 28.¢02
29.90 2.73 1213.43 .99
200090, 0. 20000. 0.
.32 .00 7.34 .90
.0p183te 383. 400. 295.

FLOW DISTRIBUTION FOR SECNC= 29.9¢C

11882,
OER 0= 100.¢0
AREA=  2551.2

8

VEL= 1
*3ECNC 29.981
29.98 9.52 1214.%2 .00
20003, 0. 20000, 0.
.34 .50 5.81 .00
5eoess 383 400. 285,

FLOW DISTRIBUTICN FOR SECNG= 29.98

STh= gsoe. 11811,
9ER 0= 100.0
AREA=  3862.9
JiL= 5.5

nygnegon n1.19.0°

WOELK  EG Hv HL QL0553  BANK ELEV
ALOS ACH ARCS yoL THA  LEFT/RIGHT
XNL ¥NCH XNR wIN ELMIN S5Th
[7RIAL  IOC [CONT  CORAR + TOPWID ENDST
.0 1213.82 .82 .40 J1001228.40
0. 3184, 0. 482, 140, 1231.49
.028 £25 025 000 1204.40 9599.72
¢ 0 L .00 589.47 10158.20
Cw3EL=  1213.00
00 121438 .88 .59 5 1225.70
3. 2551, 0. 516, 145, 123170
£ 025 .02 000 1204.70 8536.21
2 0 e .00 £70:31 10006.52
CWSEL=  1213.43
00 121800 .49 .42 L1400 1226.80
J. 3582. 0. 547. 180, 1232.75
028 .025 023 000 1205.00 9807.93
2 0 g .00 §15.79 10223.72

Cw3EL= 1214.82

Dant o




SECNO

DEPTH
oLes
VLCS

Xl nol

[Vt

8.58
L.
e
5.

112

1

215.59
20230.
£.17
1125,

FLOW DISTRIBUTICN FOR SECNO=

5Tk= 280s. 1
PR C= 120.9
AREA=  3238.7
VEL= 6.2

*SECNO 20.

3307 HV CHANGED

458

3045 2.87 121787
20020, 0. 20000
4 00 8.4
002747 1285 1375,
FLOW DISTRIBUTION FOR SECNO=
STa= 0489, 10800,
2FR 0= 100.0
AREA=  2276.3
EEREE N
prgatsen 0112:02

CRIWS
0RC8
VRCB
XLOBR

<3

NI D LD
Lo 20Y

1175,

ad
<3

MORE THAN HVINS

NSELK £G RV HL. QLSS BANK ELEV
ALCS ACH ARCS veL TwA  LEFT/RIGHT
YNL XNCH XNR WIN ELMIN SST4
ITRIAL IEC ICONT  CCRAR ~ TOPWID ENDST
00 1216.18 .58 1.12 .05 1228.C¢C
. 3248, 0. £35. 155, 1234.00
025 028 025 .00 1207.00 2609.21
2 a 0 .00 606.88 10216.08
CW3EL=  1215.58
.00 1218.77 1.1 2.34 .25 1239.00
0. 2318. 0. 123, 182, 1232.00
025 .025 .L23 000 1209.00 9489.48
2 0 0 .00 535.77 10025.28
CWSEL=  1217.87




THIS RUN EXECUTED 01/01/83  01:14:48
Sk K IR IR IR K KA KKK I I A KA IR F A IOF kK I AT K
I HECO RELEASE DATED NCV 76 UPDATED MAY 1984
ERRCR CORR - 01,02,03,04,058,08
YODIFICATION - 50,51,52,52,54, 65,38
1EM-PC-XT VERSION
AR KKK E KK IR KKK IR AR IOFHHIRARI K KA K
I
T2
T
I J1  ICHECK INQ NINV IDIR STRT METRIC HVINS 0 WSEL =0
. 3. 0. g.  .002002 N 2 0. 1217.212 000
I 42 MPRCOF IPLOT PRFV3 X3ECY XSECH By ALLDC {24 CHNIM [TRACE
l 2.00¢C (oo -1.000 .00 000 et .0a8 oot 000 15.000
I 01/01/80 01:12:03 PAGE 10




I TN I S Iy BE B BN BE B B BN B .

SECNC PEPTH CH3EL
0 oLee QCH
TIME viee VCH
SLOPE XLest XLCH
¥PROF 2
CCHY= L300 CEHY= 500
XSECND 29.821
28.83 2.79 1207.38
42000, 0. A0LGO.
Q0 R §.44
£01062 0. 0.

. [Sa ]
~3 (D € €D O
o W
<
—
-3

" A .

bER 0= ;
AREA= 62
VEL=
*3ECND 26.221
2e.22
42200,
na

FLCW DISTRIBUTICN FOR SECNO=

10e40
100.0
14.7
§.4
10.77 1209.57
0. 400C0.
.0e §.38
1000, 1020.

116C0
0.0
85.2
£.4
10,687 1211.67
0. 40000,
.02 7.9C
95¢. 1020.

STA= 9224, 11220.
e’ 0= 100.0
AREA=  5053.4
VEL= 7.9

21/01/90  01:12:03

CRINWS

gRr03
VKO8

XLCER

29.22

€I LI € D

£ -

(=]

HSELK
2L0R
XNL
ITRIAL

6D O D
LT I

r3 > D
[§=1

[
[

€ o>
<Yy D

[ L AL
) ==
<2

) =

CWSEL=

1212.62

5053.
02

RV "
ARDR . VL
XNR WIN
[CCNT  CCRAR
E4 .C0
L. 0.
025 R
& .Co
1207.39
.83 2.1
2. 145.
025 009
0 .80
1209.57
.97 2.27
S. 219.
.28 060
0 .00
1211.87

[l
¥
ELMIN
TOPWID

083
A

Lo

€3 .

(&% gV |
-3 v
W O €I

PN
o -

3

A1
785.

—
<2 N>

4= D
© -
= <3

-
-
=

00 SO

a

a e

-—
~

in
i

LI

Lo B - 4
-

1225.00
1220.02
9059.84

1 10830.45

L3
(o]

I D .
€1 W <D D




- il -

9 QLo ocH
TS yL0R  VCH
SLOPE  XLOBL  XLCH

*SECNT 28470

29.47 11,12 1213.82
46800, 0. 48000

.15 .00 5.5
.00057¢0 1020, 1308,

FLOW DISTRIBUTICYN FOR SECNC=

3Ti= 9137, 1173C,
PER 0= 108.¢C
AREA=  7269.§
VEL= 5.5
*SEENG 29.523
29.52 .80 1212.72
45000, 9. 40099,
.15 .00 £.535
001884 230. 285,

*L0% DISTRIBUTION FOR SECNO=

STA= £814. 11435
PER 0= 109.0
AREA=  §108.3
VEL= §.5
¥SECNO 20.573
29.57 10.94 1214.09
46000, 0. 40000
A7 .ee §.15
000949 23C. 265.

FLOW DISTRIBUTION FCR 3ECNO=

STA= 8815, 11583,
PER 0= 100.0
AREA=  5492.7
VEL= 5.2
£1/01/80 01:12:03

28.52

<>

o O D
N P

29.87

AR A
X! XNCH
ITRIAL I0C
00 1214.09
0. 1270.
025 02§
2 0
CHSEL=
00 1214.39
0. 6108,
025 .025
2 0
CHSEL=
00 1212.88
0. 6490,
025 023
2 0
CHSEL=

108
XXR
CONT

(S T3

«
D o

1213.52

(¢ W IS, ]
< Ut -

>

1213.172

LA == Sy

<D WL

1214.09

‘.,‘I:W
¥ ow
BETN
Wil

CORAR

. A
. <3 oy

D €D W LW
<D €O . <D

D 3 .

. e
€2 o .

€ €3 ro 6D

[ TN &o JERY

ELuIX

TCPYWID

1202.15
1080.13

LEFT/RIGHT

SsT8

ENDST

@Y 4> D 3
€3

L= % )




2 oLcs bty QRCS ALCB
TIME VLGB VCH VRO XKL
LOPE  XLoBL  XLCH XLOBR [TRIAL
*SECNG 29.623
29.82 10.33 1214.4C .c¢ .20
3002, 0. £0000. g. 0.
e e 5.97 .08 €25
£0086% 230 2685. 235. 2
FLOW DISTRIBUTION FOR SECNO= 29.582
STA= gets.  11732.
PER Q= 108.¢
AREA=  £819.0
VEL= 5.9
*SECNO 29,676
29.68 10.82 1214.88 .00 .00
40300, p. 40000, 0. 0.
19 e 5.93 .00 023
PRHERY 220. 265. 285, 2
ELOW DISTRIBUTICN FOR SECKO= 29.68
STA= 8811 11883.
PER Q= 160.0
AREA=  T7106.8
VEL= 5.5
*SECNO 29,751
29.73 10.8C 1214.90 R .00
42600 0. 40000. 0. 0.
.21 .Co 7.25 .00 .225
2012ee 383 407. 295. 4
109 GISTRIBUTICON FOR SECNO= 29.75
STA= 8545, 13406
PER Q= 100.¢
AREA=  5513.8
YEL= 7.3
01/01/89 01:12:03
i aaltal neaTy rweTt [aA R weo v

ACH
XNCH
B¢

CWSEL=

1215.17
7107.
.025

1215.72

5514.

.C25

n

Y]

CWSEL=

AR08
XNR
[CONT

N~ O Wy
<> . (7%

1214.40

B D

€D N

<

1214.68

1214.65

YOL Tab o LEFT/RIMHT
#TN ELMIN SSTA
CCRAR TCPWID ENZST
.24 .02 1221.1¢0
823. 124, 1221.97
000 1203.47 2318.8°
.00 1102.93 9920.74
.22 .01 122900
625. 131, 1222.00
000 1203.80 2816.85
00 1180.18 9976.83
.39 L6 1225.10
§63. 140, 1231.10
000 1204.10 9545.43
00 833,28 1047871
vt At Age  DaMY BTV




wIN ELVIN

TI¥E  VLOE  VCH yroe L WNIE XK

. a37A
I sLopE XLOSL  XLCH  XLOsR  ITRIAL IDC TCONT CORAR TOPMID  ENOST
I *3ECND 29,827

2083 10.90 1215.30 .00 00 1215.45 1.5 50 A7 1225.40
£0000. 0. 40000 0. 9. 1522, s 3. 141, 123140
22 0c 8.65 o g5 .25 025 000 1204.40 534,94
I cotse2 383, 400, 295, 2 0 0 00 §92.88 10277.92
I £Low DISTRISUTION FOR SECNC=  29.83 CH3EL=  1215.30
STA= 0325, 12594
oex 0= 100.0
l WREA= 46217

| yi= e
I *3E0N0 29,902
T 3337 HY CHANGED MORE THAN HVINS
II 20,90 11.12 1215.82 oo 00 121758 1.75 21 29 1225.7C

40000, 0. 40000, 0. 0. 3172 o 788, 153, 123170
23 20 10.50 o0 025 025 025 .C00 1204.7C 9524.04
III og2188 303, 402, 295 0 0 0 09 557.01 10081.08
II FLoy DISTRIBUTION FOR SECNO=  29.90 CHSELE  1215.82
STA= 9524, 11982.
pER 0= 100.0
l ARERS 3772.2
veL= 10.5
I XSEOND 29.821
3301 4V CHANGED MORE THAN HVINS
I 20,08 12,59 1217.6¢ a0 00 1218.44 15 58 30 1226.80
10050, 0. 40000 0. 0. 5158, o e, 158, 1232.75
25 00 6.95 00 025 025 025 00D 1205.C0 9585.84
I soness 383, 409 205, 3 R 0 00 790.14 10356.98
I = 04 DISTRIBUTION FOR SECNC=  29.58 CHSEL=  1217.59
sTA= 9507, 11911,
©R0= 1020
lI EA= 5753.7
= 7.0
01/01/80  01:12:03 PASE 14

il noeTy ryan roTYE wac v tn Uy u A ARe v oY

L




TI¥E VLo VCH VRO L XNCH XNR WIN ELVMIN 2
SLepe  XLoBL  XLCH XLOBR  [TRIAL  IDC ICONT  CCRAR  TOPWID ENDST

¥SECND 30,192
3019 11.82 1218.82 .60 00 1219.65 .2 17 04 1228.00
40007, 0. 40000, 0. 0. 5449, 0. 957, 179 1234.00
.29 00 7.3 00025 025  .025  .00O 1207.00 9587.5%
001128 1125. 1125, 1175, 3 0 0 .00 772,01 19359.869
FLON DISTRIBUTICY FOR SECNC=  30.1% CWSEL=  1218.82
STA= 0588, 12889,
PER 0= 100.0
SREA=  5449.2
VEL= 1.3
¥SECNO 30.458
3045 12.02 1221.82 .00 00 1222.05  1.83 2,30 10 1239.00
£5000. 9. 40000, 2, 0. 4914, 0. 1120, 209, 123200
.3 00 8 00 025 025 025 .030 1209.05 9413.52
002736 1235. 1375, 1035, 2 0 0 .00 1150.55 19572.08
FLOW DISTRIBUTION FOR SECNO=  30.46 CWSEL=  1221.02
STA= G414, 10809,
PER 9= 100.0
ARER= 42144
VEL= 8.1

01781780 01:12:03




******X*i*i*****i*i*ki*ti**i*ik**ki*xxi**!****i*k*

HEC2 RELEASE DATED NOV 76 UPDATED MAY

ERROR CORR -
MCDIFICATION -
1E¥-PC-XT VERSION

01,02,03,04,05,08
50,51,52,53,54,585,55

1684

Fk ok XK R K 3K ok K KKK KK N KK R SRR K sk kR N OKKKOlOK Ok

T
i
73
41 ICHECK ING
g. L.
J2  NPROF IPLCT
3.000 .000

01/01/80  Ci:12:

cTeun ncn Ty

NINV

0.

PRFYS

-1,

20

I3IR

0.

X3ECY

i A
roTRR

STRT

.0029000

XSECH

METRIC

FN

.40

THIS RUN EXECUTED 01/31/80

0. 1217.310

YTy

FO

<>
<D
<

[TRACE

01:16:15

PAGE

16




TINE VLOB yCH
c
o

SLOPE  XLOBL  XLCH

*PRCF 3
CoHY= .300 CEHv= 500
*GECND 28.831
28.93 9.85 1203.43
goeed 0. 60000,
e .0C 7.32
ggroce C. 0.

0w DISTRIBUTION FOR SECNC=

STh= g929. 10940,
PER C= 12¢.9
AREA=  7981.3
VEL= 7.5
*SECNG 29.017
29.C2 11.84 121C.54
§0000. 0 §3C00.
.04 .00 7.21
ge211e 1¢el 1020.

=04 DISTRIBUTICY FOR SECNG=

5Ta=  89¢B 11000,
peg 0= 1000
AREA=  8324.4
VEL= 7.2
*SECNO 29.221
29.22  12.08 1213.08
82000, 0. 60000,
.01 .00 8.21
£029¢€2 9%0. 1020.

STA= 9222, 11220,
PER Q= 102.0
AREA=  7311.8
Yzl= 8.2
01/01/80  01:12:02
ToMNA nThre [N

VROE

XLOER

[TRIAL
L0 121701
e. .
.00 023
L. 0
29.83
.c0 h
0. 2.
.£2 .025
1028, 2
29.02
.00 .0C
£. 0.
Ce .025
970 2
29.22
NOTHS ey

YRTH

163

121410

1312,
.029

CWSEL=

YRR

ICONT

<y €.

1213.08

e Y e
KN ELMA 3378
T
¥

CORAR

COWID ENDST

.00 .30 1220.00

0. 0. 1220.00
000 1139.80 222885
.00 1676.41 10505.82
2.09 .02 1226.0¢0
191, 42, 1220.00
000 1198.80 9938.32
.00 1939.27 10937.58
2.54 J121224.00
374, 85, 1224.00

000 1201.60 9221.57
.00 1818.04 11039.61

ntnae

SAavy CTy



T VLOS
SLCPE XLOBL
+SECND 20,470
2047 12.63
50002 0.
13 00
000712 1030,

FLOW DISTRIBUTION FOR SECNC=

STas e13s.
PER 0= 130.0
AREA=  8717.5
YEL= 8.9

*SECNG 29.523
29.52 12.82
£0200. 0.
1 .00
002828 230,

SL0W DISTRIBUTION FOR SECNO=

VCH
XLCH

1215.13

60000.
§.88
1300.

n

Ve

STe= 8912, 11435,
pEI C=  100.0
AREA=  £510.3
yEL= 7.1
*GECNQ 29,573
29.57  13.13 1216.33
§2000. 0. 60300,
15 ) 5.1
00150¢ 230 285.

FLOW DISTRIBUTION FOR SECNC=

STA= 0812,  11583.
PER 0= 100.0
AREA= 10507.8
YEL= 5.1
01/01/80 01:12:03
[abFal Al nTH LY oy

VROS
XLOER

<3

€D €3 D D
. <o .

29.47

L=}

<D -

w1 €3 ¢ D

L]
(53]

29.52

Lol

o LD €3 D
. «3 -

(%)
[55

29.57

AR A

XNL
ITRIAL

0

<3 .
N €D

.00

.025

Uataail 4

XNCH
100

1215.27
8717,
.025

CW3EL=

1218.22
8310.
.025

0

CHSEL=

1216.83
1508,
.025

0

XAR

ceNT

-
-

3 .
[SS W]

Lo IS ) BN

1215.45

1216.33

e g
BN

CORAR

SLVIR S5TA
TCPWID ENDST
1.57 .08 1230.00
513. 128, 1224.00
000 1202.50 9123.80
0 061.83 10095.63
.33 .02 1221.60
£5¢. 138, 1221.02
000 1202.82 9812.37
.00 2842.52 11350.88
.53 .08 1227.20
122. 154, 1227.3%
000 1203.15 2212.41
.00 2695.26 11508.77
fakial=d~] oAy 070

PAGE
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I Bl B =N BN BN BN B B B BN B B B B B BB e .

*SECNC 29.62
29.52
55029,
16
.001235

(%]

FLC% DISTRIBUTION FCR SECNO=

FLOA DISTRIBUTICON FCR SECNC=

STA= 8814,

PER 9= 100.
AREA= 12102,

VEL=

*SECNO 29.751

2 VCH
BL XLCH

3.32 1218.79
0. B0CCO.
.00 5.21
230, 265,

1732.

.38 121718

0. 60000,
.00 4.96
n

289,

1830,

[P Y o B e

S
“e

VRO2
XLOSR

«© .

(323K = B on Wi oo 3

~o
<n

rJ
[rsy
<
S

29.68

3301 HY CHANGED MORE THAN HVINS

29.75  13.22 1217.32
60000 0. 60000,
19 .00 7.75
201128 383. 400.

FLCYW DISTRIBUTICN FCR SECNC=

STa=  9527.  134€8.
PER Q= 100.0
AREA=  T741.2
VEL= 1.8
01701780 01:12:03
SECND  DEPTH CHERL

29.78

CRIWS

YNL
ITRIAL

WIELK

XNCH

n
v

1217.22
113682,
.025

1217.54
121032
.025

CWSEL=

CWSEL=

£

XNR
[CONT

(€]

(=1

[od TN & & BN

1216.79

1217.18

1217.32

uy

W

CCRAR

.35
790,

non
e

.00

A4
53.
960

.00

A

ELMIN

TOPWID

.02

171.
1203.47
2841.05 1

o1

199.
1203.80
2983.11 1

.28

207.

1204.10
1011.94 1

N NRg

.....

122770
1227.57

8812.97

1854.02

!

.C3
nn
Q2

228
122
9213.53
1798

.5
.67

1225.1¢
1221.10

9626.53

063¢.47

RO

RENY THEY

PAGE

19




TIME VLCS Ve VROEZ XL ANCH Xk Wik ELMIN 2874
SL0PE  XLCSL  XLCH XLOBR  ITRIAL IXC ICONT  CORAR  TOPWID ENCST
*3ECND 29.821
23.83 13.25 1217.65 .00 .00 1219.00 1.25 .54 21 1225.40
§0007. 0. 60000. 0. 0. 6422. C. 1018 1 1231.4¢C
.20 .00 8.34 .00 s 925 .028 000 1204.40 9389.73
.001639 383. 400, 295. 2 ¢ 0 £838.18 10407.91
SLO4 DISTRIBUTICH FOR SECNC= 29.83 CWSEL=  1217.85
STa= 9570, 12694
bER 0= 100.0
AREA=  5421.8
VEL= .3
*3ECND 29.902
2361 HV CHANGED MCRE THAN HVINS
20.6¢0 13.38 1218.08 i .00 1220018 2.10 .20 A1 122310
£3000. 0. 50000, 0. 0. 5162. 0. 1371, 223. 12307
.2 .00 11.82 .00 .025 .025 .025 L0090 1204.70 9812.48
£o2s4 383. 400, 2935. 2 ¢ £ .00 663.85 10181.33
7
FLC¥ DISTRIBUTION FOR SECNC= 29.9¢0 CW3EL=  1218.C8
STa= 9512. 11982
PER @= 1ee.
AREA= 5162.¢
VEL= 1.8
*SECNG 29.981
3301 HV CHANGED MORE THAN HVINS
29.98 15.24 1220.24 .60 00 1221.12 .39 .58 .35 1228.80
§0000. ¢. 80000, 0. C. 7846. 0. 131, 230, 123215
.23 .00 1.585 .00 025 025 .025 .C90 1205.00 9589.9C
000944 383 420 295 3 ¢ 0 0 943.94 10513.€3
FLCW DISTRIBUTICON FCR SECNO= 29.98 Ck3EL=  1220.24
STe= §570. 11911,
PER Q= 10C.0
AREA=  7646.3
VEL= 1.8
C1/01/89  01:12:03 PAGE 20
SECND DEDTH CHSEL  CRIWS  WEELK ke BV HL QLOSE  EANK ELEV




§TA=
o] 0=
AREA=
YEL=

01/01/8¢

15,00 1222.00

TIME
SLePE  XLOBL
*SECNOD 30.18
30.18
68000, 0.
21 .0e
go2791 1128,
FLOW DISTRISUTION FOR SECNO=
STA= g565. 12088
PER 0= 120.0
AREA=  3335.8
YEL= 1.2
*SECNC 30.4
30.48 15.27 1
9290, 0.
.33 .00
30971 1295,

01:12:03

(&= ] .
S = W )
LRSI

L I & RS

~a

Lo B o )

> &P > =
<3

(%=}

- -

o D
<
D
I O D
L 92 )

N €O D D
N €3 o

o3 > o

-3

—

<

PAGE

2



FARE IR B IR AR KKK IAKK KSR RHIN IO H I A
402 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
¥ODIFICATION - §0,51,52,53,54,55,56

[8M-PC-XT VERSICN
35k Ok Sk K SR RO KOKE KK AR ROk SR A RO IO SRR K

T
T2
73
J1OICHECK  INQ NINV IDIR STRT METRIC  #VIN3 0 WSEL  FO
0. 5. 2. 0. .602000 .00 0 0. 1217.310 090
J2 NPROF  IPLOT  PRFVS  XSECV  XSECH  FN ALLDC IBH CHN TN ITRACE
4,000 000 -1.000 000 .00 60 200 el 000 15.000
01/01/80  01:12:02 PAGE 22
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG BV HL 0LOSS  BANK ELEV

e




el Vv Vol vieo ohe it e U -
SLCPE XLCBL XLCH XLGER ITRIAL  ILC ICONT CORAR ToPYID ENDST
*DROF ¢
CCHV= .300 CEHV= .500
*SECND 28.831
22.82 10.79 1209.39 L0 1217.31 121047 1.09 .CD .00 1220.90
86020, C. 00e0. 0. 0. 9552. g. 2. 0. 1220.00
.00 .00 8.38 .00 025 025 028 000 1199.60 2827.58
001973 4 0. 0 0 0 5 .00 1589.62 10517.31
FLOW DISTRIBYTICN FOR SECNO= 23.83 CxSEL=  1209.39
STA= 2928. 10940.
PER Q= 100.0
4REs=  9551.8
VEL= 3.4
*ZECNO 29.017
29.02 12.78 1211.58 00 .00 1212.54 .98 2.02 .04 1225.00
2000¢. 0. 89000. 0. 2. 10180. 0. 231, £3.  1220.C0
.4 .00 7.88 R 025 025 L0235 £0C 1192.80 294414
001098 ¢00. 1020, 1020. 2 ] ¢ (00 1999.73 10943.87
FICA DISTRIRUTION FOR SECNO= 29.02 CWSEL=  1211.5¢
3T4= 8944, 1100¢
PER (= 100.0
AREA= 10180.2
Vei= 7.9
*SECND 29,224
28.22 12.85 1213.8§ .00 001215015 1.9 2.45 L1580 1224.0¢0
80000, 0. 8000, e. g. g791. 0. 452, 8, 1224.00
07 .00 8.10 L0 0235 025 .025 .000 1201.90 9220.22
002927 €50, 1020. 870. 2 0 a 00 1849 64 11059.8§
FLCW DISTRIBUTICN FOR 3ECNO= 2§.22 CW3EL=  1213.35
STA= 9220, 11220,
PER Q= 16C.0
AREA=  8791.3
VEL= 9.1
01/01/8¢ 01:12:03
SECNO DEPTH CHSEL CRIWS WSELK EG HY Bl QL0SS  BANK ELEV
n N Ag nru AnAo A1 AN Aru A0nQ ynt TRA ' STTIIINUT




[V

XLCEL

*SECNO 29.470

2301 HY CHANGED

MOD

FIVEN

XLCH

FLOW DISTRIBUTION FCR SEC

STa=
PR 0=
AREA=
VL=

*SECNO 20
.52

02
29.¢
0ee.
.
1

5200
4
e1e

ran
. v\.

FLOW DISTRIBUTION FCR SECNO=

STA=
PER 0=
AREA=

VEL=

*oroe
Qv

-3 LO

Q

NO 29,
29.5
80020:

1

.COOS&

FLOW DISTRIBUTION FOR SECNC=

2129,

8810.

i~ v

100.0
12616.

4
8.3

.523

1

109.0
14205.2
§.§

11730.

1435.

CWSEL

STA= 8811, 11583,
PE3 0= 100.0
AREA=  14893.2
VL= 5.4
01/01/80  01:12:03
SECNO  DEPTH
al fallale]

laXall)

E THAN HVINS

NO=

(LOER

Vi

<>

€3 €D O €D
. P

[Ce}
-2

29.417

[5F)

[ L I o T v Y o ¥
N =

ro
w
(321
]

[+=3

N 3 D D
. .

29.517

CRIWS

[ad=lal}

ITRIAL

L33 .
oo O D
«d

D Ut .

<D

0~y O D

.C9
0.
.028

0

WSELK

Al no

121817
14205.
025

0

CWSEL=

1218.41
14893,
.0258

¢

CW3EL=

EG

Any

&3 D

€ L.

1217.21

.
(RS- Y

Lo BN @ ) IR

<3

1217.69

1217.97

HV

ADnD

CCRAR  TOPWID

RL

ot TWA

ENDST

2.49 .20 1230.00
113. 154, 1226.00
000 1202.50 91259.08

.00 2541.47 11670.58

.29 04 1200
£5¢4. 188, 1221.02
000 1202.82 8879.98
.00 2565.20 11375.18
.23 .0t 1227.3¢C
943. 185.  1227.2%

000 1203.15 €810.57
.00 2709.20 11519.77

BANK ELEV

peTT/DTnuT

QLOSS




SLOPE  XLOBL  XLCH XLCBR ITRIAL  ICC ICONT  CCRAR TOPWID ENDST

*SECND 29.623
II 29.62  14.75 1218.23 .00 00 1218.54 A1 .22 01 1227.70
80900. 0. 80000. 0. 0. 15496, 0. 1435. 202, 1221.87
RY .00 5.1§ .00 .025 025 025 000 1203.47 8811.25
l 008702 210. 255. 255. 2 9 0 00 2853.05 11554.31
l FLOW DISTRIBUTICN FOR SECNC= 29.62 Cw3EL=  1218.23
g7a= 8311, 11732
PER 0= 100.0
AREA=  15408.1
VEL= 5.2
XSECNO 28.675
26,53 14.67 1218.47 .00 00 1212.85 .39 .20 01 122800
80029, 0. 800ac. . 0. 15028, 0. 11 220, 1228.0
8 .00 5.99 .00 025 025 025 08 1203.80 8311.%2
I .000756 239. 255. 255. 2 0 0 200660 11209.51
eLOW DISTRIBUTION FOR SECNO= 29.58 CWSEL=  1218.¢7
H STA= 8812, 11880,
OER 0= 100.0
AREA=  16028.4
l VEL= 5.0
*GECND 207K
I 3301 HY CHYANGED MORE THAN HYINS
26,75  14.3¢ 1218.4¢ o0 .00 1219.69 1.25 48 43 1225.10
I 86000, 0. 8020, 0. 0 8018, g, 1248, 239, 1221.1C
.49 .08 9.97 ) 525 .025 025 000 128410 0617.92
001384 393, 400, 295. 2 0 0 00 1006.32 16714.12
FLOW DISTRIBUTICN FOR SECNO= 29.75 CHSEL= 121844
I STA= 0618, 13408,
PER 0= 100.0
AREA=  8918.5
I VEL= 9.0
II 01/01/80  01:12:03 PAGE 25
lﬂ SECNO  DEPTH  CHSEL  CRINS  WSELK EG HY KL 0L0SS  BANK ELEV
0 oLes CCH 0R08  ALOB ACH AROR yoL THA  LEFT/RIGHT
Al Vied [ (YIa1) wann A A v W [ VALY 0T

e




I XSECNC 29,027
I 3301 HV CHANGED MORE THAN HVINS
29.83 14.43 1218.83 .00 0N 1220.82 1.1 .58 J2T 1225.4¢8
22003, 0, 80020. 0. 2 7449, 0 1321. 68, 123140
l .20 Q¢ 10.74 .0¢ 725 .023 025 000 1204.40 9552.14
po198e 393. 400, 295, 7 0 0 .00 ©11.53 10473.67
l FLOW DISTRISUTION FCR SECNO= 24.83 CW3EL=  1218.93
STA= 4852 12684
I DER 0= 100.90
AREA= 74494
VEL= 10.17
I *gECND 29.903
l 3301 Ry CHANGED MORE THAN HVINS
29.¢9¢ 14,62 1219.32 032 L0000 1222.05 2.13 95 AT 1225010
§0050. 0, 80000, 0. g. §239. 0, 1383. 256, 123113
I .21 .08 13.27 e 025 .025 028 000 1204.70 9505.14
302992 283. 400. 295 2 0 | .00 730.08 10236.23
I FLOW DISTRIBUTION FOR SECHO= 28.990 CWSEL=  1219.32
11982.
100.9
§030.2
13.2
3371 HY CHANGED MORE THAN HVINS
17.79 1222.17%8 .08 .00 1223.37 .38 57 .65 1226.890
0. goee 0. 0. 13057 c. 1470, 270, 1232.7%
g0 5.33 00 025 .025 025 .00C 1205.00 947s.79
383. 409, 208, 6 ¢ 2 .00 2331.39 11808.18 .
01:12:03 PAGE 25
DEPTH CHSEL CRIWS WSELK £G KV KL 0LOSS  BANK ELEZV
gLog QCH QRCE ALCE ACH ARCB VoL THA  LEFT/RIGHT

oAs Gy AR e

e




FLCW DISTRIBUTION FOR SECNO=

ll [{ ]
—
w
~

*SECND 20.458
30.45
83%0¢e.

. ki

.0310¢¢0

[T

FLCW DISTRISUT

ARSA= 102
yeL=
01/01/82

11911
£0.0
57.0

5.1
17.04 1
0.
.60

1125.

12088
8o.¢
48.2

6.0
18.37 1
0.
.08

1285.

01:12:03

10N FOR SECHC=

225.27
80080.

7.81

29.98 CWSEL=
.20 .00 122491
0. 0. 13249,
b .023 .025
1175. 2 ¢
30.1¢ CWSEL=
.00 00 1226.32
0. 0. 10240
.02 025 .025
1035, ! ¢
30.48 CHSEL=

1222.78

1224.C4

1225.31

.01
332.
1207.0¢

1228.0¢C
1234.00
3475.173

251,16 119€5.89

.18 1228.0¢
262, 1232.90
1299.00 . 93286.01
1288.51 10874.92

Te1e QY CYERNTER na/nefan

n1.19.12

B




e

4EC? RELEASE DATED NOY

7§ UPDATED ¥AY 1384
I ERROY CORR - 01,02,03,04,05,09
woDIFICATION - 50,51,52,53,54,53,56
18¥-DO-XT VERSICH
' ***x***i*****!******X‘kx*********X*****«*****#******
B
13
l J1OICHECK  INO NINY IDIR STRT ¥ETRIC  HVINS  © WSEL 0
0. 5. 0. 9. .002000 .00 .0 0. 1217.310 000
l J2 \PROF IpLOT DRFVS XSECY  XSECH Fy ALLDC 134 CHN TV 1TRACE
l 5,600 000 -1.200 003 000 .000 609 800 000 15.000
II 01/01/80  01:12:03 PAGE 28
SECNQ  DEPTH  CHSEL  CRIAS  KSELK  EO RV L 0LOSS  BAN¥ ELEYV
n 0 QLB CCH QR0 A0S ACH ARCE VoL TAA  LEFT/RIGHT
vz L no unu vorn v yvru YND WY CIMTN anTy

T




*PROF &
CCHY= 290 CEHV=
*SECNO 29.831
28.83 11.59 1
133000, 0. 1
.00 .00
2919 0.

.500

210.19
06000.
9.1§
0.

ELCW DISTRIBUTION FOR SECNO=

212.44

eaeae.

8.39

STA=  9326. 10940
pER 0= 100.90
AREA= 10920.3
VEL= 9.2
*SECND 28.017
29.02 13.64 1
108000, g. 1
.03 .00
.001885 1090,

1020.

€LOAW DISTRIBUTICN FOR SZCNC=

STA= 8§t 11000,
PER ¢= 100.0
AREA=  11916.8
yEL= 8.4

*SECND 29.221

29.22 13.59 1

100000, 8. 1
0800 .
002004 95q.

FLOW DISTRIBUTION FOR

§TA= 9210, 11220
peg Q= 102.0
AREA= 101471
VEL= 9.9

01/01/80  01:12:03
SECNO DEPTH
Q QL8
TIME vLea

CHSEL
nr
v

]

0

200

28.83

CRIKS
QRCB

vRoa

€ €3

12111

g
.025
0

03 D <D
3>

[ T %)

WSELK
ALCS

XNL

121149 138 .00
10920. . C.
225 025 .00
0 5.0
CKSEL=  1212.19
121352 .03 1,98
11820, 0. 257.
05 g 000
¢ co .00
CHgEL=  1212.44
121500 151 2.3
10147, 0. 8.
s .t o
0 o .00
CH3EL=  1214.59
EG K HL
ACH AR08 VoL
WNGH xR W

e

8
1201,
187¢.

.2

2
g
e
1

0L0SS

THA

ELMIN

g
3

<D

D (1D D

AAAAAA

1224.0C
122400

9219.02

11097.14

EANK ELEV

LEET/RICGHT

SST4




*SECNG 2¢.470

3301 HY CHANGED MORE THAN HVING

29.47 15,51 1218.01 0o o
109800 0. 100000, 0 0
12 e §.81 09 023
001277 1030 1308. 970 3

ELOW DISTRIBUTICN FOR SECNC= 29.47

STA= 9127, 11733
PER 0= 100.0
AREA= 145741

VEL= 5.8
*3ECNO 29.523
28.52 15.65 1212.47 .00 .oc
100000, 0. 100000. e. C.
A2 .00 §.15 .00 .028
.00092¢ 230, 265. 255. 2

FLOW DISTRIBUTION FOR SECNC= 23.52

§TA= 8809, 1143%.
PER 0= 100.0
AREA= 162510
VEL= 5.2
*SECND 29.573
29.57 15.63 1218.78 .00 .00
100002, ¢. t1oooce. 0. 0.
a0 5.84 .6e .025
.000832 22¢. 265. 255. 2

£10w DISTRIBUTICN FOR SECNO= 29.97

STA= 8915, 11533.

PER 0= 1ee.

AREA=  17121.2
vel= 5.8

01701780 01:12:02

SECNO  DEPTH  CW3EL  CRIWS  HSELK
0 gLee QCH QROE ALCS
TiME VLol VCH VROS YNL

1219.1
1ma21.
.025

¢

CWSEL=

EG
ACH
YNCH

I

.12
0.
.025
]

1218.01

~ o n
(V=1

[ IER® LIRS

1218.47

RV
AROQE
XAR

2.40 .24 1230.00
89¢. 156.  1224.0C
000 1202.50 9127.24
.00 2550.38 11677.62
.48 L041227.90
999. 171, 1221.02
000 1202.82 £809.13
.00 2571.16 11380.2¢
.23 02 1221.30
1092. 187, 1221.3%
000 1203.15 2909.84
.00 2715.70 11525.34
HL 0LOSS  BANK ELEV
yoL THA  LEFT/RIGHT
WTN ELMIN SeT

PA

E




3 2
.000777 230,

FLOW DISTRIBUTICN FOR SECNO=

*SECNO

FLCW DISTRIBUTIO

Th=
[Eahd ol

bER G= 1
AREA= 185
VEL=

*3ECND 29,751

3301 HV CHANGED MO

28.7% 15.
10c0¢ee.
.18

FLCW DISTRIBUTION FOR SECNC=

§TA=
PER Q=
AREA=
VeL=

95¢1.

100.
111886.
9.

01701780 Ct:

15.58

.49 1219.29

.00 5.41

N & g

0.

0o
.o 5.
005128 382, 49

DEPTH
9 QLos
T VL08

1219.035 0

0. 100000. 2.

0 5.51 .00
5

285. 255.

29.52

0
0. 100000, 0.
g
5

0. 265. 255.

N FO] SECNO=

1880.

RE THAN HVINS

.20

1212.52
100000, 0.
g
0

1
C. g
4 .00

295.

13£086.
e
]
9

12:03

CWSEL
QCH QR08
VCH

29.58

29.75

ALCB
XNL

g0 1219.54
0. 17834
5 .05
2 0
CHEL=
.05 1219.75
0. 18500.
5 .05
2 0
CHSEL=
.00 1220.76
0. 11185,
005 .00
2 0
CHSEL=
WSELK 6
ACH

YNCH

e

43 .2 .01 122170
. 1198, 204, 1221.87
s 050 1203.47 2910.28
e 00 2859.87 11570.15
1219.05
.43 .20 .01 1228.0¢C
0. 1308. 222, 1228.00
.025 .000 1203.80 881C.62
¢ .00 3003.80 11814.68
1218.29
1.24 82 .39 1225.10
. 1445, 253, 123110
028 000 120410 9590.9%
.00 3574.07 13264.98
1219.82
HY HL OLOSS  BANK ELEV
4RCB YoL THA  LEFT/RIGHT
SSTA

XNR wIN ELMIN




XSECND 20.827
25.83 16.80 1221.30 .ae .00 1222, a1 1.23 .13 1225.490
103000, 0. 100000. 0. 0 13805, 0. 1560, 204, 1231.40
19 .00 7.2¢4- .oe 028 025 028 000 1204.40 3476.65
.002042 383. 400, 295. 3 0 ¢ 00 3115.71 12592.36
zLoW DISTRISUTION FOR SECNG= 29.82 Cw3EL=  1221.20
STA=  Y4TT 12894
peR = 1CC.O
AREA= 12804.7
VEL= 7.2
*SECNC 26.903
29.90 17.35 1222.0% .62 .00 1223.12 1.07 .23 13 1225.10
108009. 0. 100000 £. 0 12039, C. 1678. 210, 123170
.2 .00 8.31 .60 028 .025 L2 000 120470 942415
002388 383 480 293, 2 0 0 00 2689.17 11905.32
FLO4 DISTRIBUTICN FOR SECNO= - 20.9C CW3EL=  1222.0%
eTA=  ga24. 11882,
PER 0= 10¢.0
AREA=  12030.3
VEL= 8.3
*SECNG 29981
29.98 1,11 1223.11 29 00 1223.92 .81 .12 .08 1226.8C
129000, ¢. 100000, 0. ¢, 13810, g 1797. 332, 1232.7%
.22 00 7.24 .00 028 .C28 .023 005 1205.00 94€2.61
001480 383. 4c0. 295. 2 0 ¢ .00 2348.90 11811.51
oW DISTRIBJTION FOR SECNO= 26.58¢8 cusel=  1223.11
STa= 9463, 11911
PER (= 10¢.0
AREA= 13810.3
VEL= 1.2
01/01/30  01:12:03 PEGE 32
SEcN)  DEPTH  CWSEL  CRIWS  WSELK £G HY HL 0LOSS  BANK ELEV
g 0LCB QlH QRro8 ALOB ACH AR08 VoL TWA  LEFT/RIGHT

TIME VLos VCH VROE XNL XNCH XNR wTN ELMIN SSTA

e




W

I *SECNQ 30.194
0,15 171 12241 .00 00 122541 .69 145 .04 1228.0C
100090 0. 100000 0. 0. 14982 0. 2168, 395 123400
I 21 .60 6.6 .00 025 025 .000 1207.00 9445.87
01107 1125, 1125, 1178 2 g 0 .00 2545.93 11992.85
I FLOW DISTRIBUTICY FOR SECNC=  20.19 CHSELs  1224.T1
STA=  oue6. 12088
PER 0= 100.0
AREA= 12948.3
VEL= BT
I *SECHO 30,452
I 2201 HV CHANGED MCRE THAN HVINS
30.45 1715 1226.15 00 g0 122738 123 170 .27 123800
10000. 0. 100000 0. 0. 11230 0. 2582, 55, 1232.00
I 06 a0 .0 mS .05 025 000 1208.00 S3ET.E
001280 1285, 1375, 1035 2 0 ¢ 00 131257 10582.73
' £LCH DISTRIZUTION FOR SECNO=  20.45 CWsEL=  1225.15
sTa= 9381, 10200,
I PER Q= 100.0
AREA= 11239.3
VEL= 9.
I 01/01/80  01:12:0 PAGE 33
II THIS RUN EXECUTED 01/01/80  01:20:44

YO““{"*i‘*ﬁivb‘\iV*W“&%Wi"&&'i*tv‘#“*i*WQ\QVW"B‘v'v‘ (228204

I




o e

ERROR CCRR - 01,02 05,06

AAAAA Ay (Y oA cmmy Ay

02,03, 08,
I MODIFICATICN - 50,51,52,53,54,55,56
18M-BC-XT VERSICN
AR KI KKK HIRIA LXK
11
T2
B
J1ICHECK NQ NINV IDIR STRT
I g. 7. 0. g,  .0020%0
I J2  NPROF 1PLOT PRFYS XSECV XSECH
§.050 .00g -1.0090 000 .goe
” 01/01/890 01:12:03
SECNC DEPTH CW3EL CRIWS  WSELK EG
¢ QL0B QCH QR0B ALCB ACH
TIME VLOB VCH VROR XNL ¥NCH

LN

METRIC

.00

.eoo

RV
ARCB
XNR

nnnnnn

HVINS

.0

ALLDC

RL

\'l 0

[

nnnnn

Q

0.

184

0L0SS
THA
ELMIN

-mn

v

WSEL
1217.310

CHNIM

BAXK ELEV
LEFT/RIGHT
SSTA

-

PAGE

3

4




*pROF €
CCHY= .300 CEHV= .500
¥SECNC 28.831
28.92 12,34 1210.94
128680, 0. 1200C0.
.00 .00 9.84
po1ess C. 0.

FLCW DISTRIBUTICN FOR SECNG=

3TA= €925, 10940.
PeR 0= 102.0
AREA=  12200.¢
VEL= 9.8

XSECND 29.017

29.02 14.43 1213.23
120000, 0. 120000,
.23 . 2.838
.0g1785 1000, 1320.

FLOW DISTRISUTION FOR SECNC=

sTA= 9914, 110Dt
PER C= 10¢.0
AREA= 135401
VEL= 8.3
*SECHO 29.221
29.22 14,27 1215.21
120000, 0. 120000,
.08 0% 10.51
002871 9%d, 1020,

FLOW DISTRISUTION FOR SECNC=

gTa= 9213, 11220,

PER Q=  10C.0
AREA= 11422.9
VEL= 1.5

01/01/80  01:12:03
SECNO  DEPTH  CHWSEL
0 QLoB QcH
TIME vL08 YCH

00 1T
0. 0.
.00 .025
0. ¢
28.92
.00 .c0
0. 0.
.00 .025
1020. 2
29.02
.Ce .00
0. 0.
.0¢ .025
e10. ?
29.22
CRIKS  WSELK

QRCS ALOS
VROR XNL

o AnR RIS N

1212.4¢4
12201.
.928

0

CWSEL=

1214.45
13540.
028

0

CWSEL=

121€.98
11423,
.025

EG
ACH
XNCH

Aflalal

ra

~D D S

L JRN & 2 IS

1213.23

—

A O 2

D O .

1215.21

RV
ARCB
XNR

TAANT

.00

.oee
.00

- A
~S

c S
o O .

)

HL
VoL
WIN

ALY

.25
e0.
1201.09
1904.55

OLCSS
TwA
ELMIN

TARLITA

1224.00
1224.09

6217.889

11122.44

BANK ELEV
LEFT/RIGHT
SSTA

el

PAGE
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¥SECND 29.470

2301 HY CHANGED MORE THAN HVINS

20.47 16.27 1218.77 .co
120000. 0. 120000. 0.
nk .00 1.23 .00
.001224 1030. 1320, 970.
FLCW DISTRIBUTION FOR SECNC= 29.417
STA= 0126 11738
PER 0= 108.0
ARZA= 153004
VEL= 1.2
*3ECND 29.523
29.52 16.40 1219.22 8¢
126200. 2. 120000, 0.
12 .00 §.87 e
000914 230. 265. 255,

FLOW CISTRIBUTION FCR SECNO= 29.82
STA= £328. 11438,
PER 0= 102.0
AREA= 18180.9
VEL= 5.5
*SECND 28.573
28.517 16.39 1219.54 .00
120089, 0. 120000. ¢
13 [ 6.2 .08

.000821 230, 265. 255.

FLCW DISTRIBUTICN FOR SECNC= 29.57
STa= €809, 11582,

PER C= 100.0

AREA= 101024

VEL= 5.3

01/01/80 21:12:02

SECNO  DEPTH  CWSEL  CRIWS

Q QLoB QCH ¢RC8

TIME VLOB VCH VROE

--------------------------

(=Y

L I o= T do )

LS INT, B

WSELK
L0B

......

1219.9¢2
18181.
029

n

-

CWSEL=

1220.18
18192.

.02

CWSEL=

£G
&CH
XNCH

o

1218.71

1218.22

—

(3=

< .

1219.54

RV
ARCE
XNR

. marw

2.33
1012.
090

.00

.28
1118.
.00¢0
.00

HL
YOL
WTN

AAm -

21
157.
1292.5¢0
2558.69

172.
1202.82
2576.78

.92
1€s.
1203.15
2121.12

0LCSS
Tik
ELMEY

1230.60
1224.03
8125.583

11684.22

11

1221.3¢C
1227.35

9808.19

11530.50

BANK ELEV
LEFT/RICGHT
SSTb

——————




XSECNO 29.523
29.82 15.35 1219.82 09 )
120000, 0. 128370, 0. 0.
! .00 5.99 .49 025
009151 230. 265. 255, 2
FLCH DISTRIBUTICN FCR SECNC= 29.52
STa= 83809 11732,
PER C= 100.¢
ARSA=  20028.7
YEL= 5.0
*GECND 2§.678
29.58 18,27 1220.07 .0 .00
120000, 0. 120000, g. 0.
18 .09 5.7% Gt 025
000715 230, 285, 255, 2
FLOW DISTRIBUTION FOR SECNO= 29.68
STA= 8810 11880.
PER 0= 100.0
AREA=  20826.7
VelL= 5.8
XGECNG 29.751
3301 KV CHAMGED MORE THAN HVINS
26.75 16.20 1220.30 .00 .00
120030, 0. 129230, 0. 0.
17 .00 2.52 09 028
.003482 - 303, 400, 295. 2
FLOW DISTRIBUTION FOR SECNC= 29.75
STh= 9550. 13406,
2ER Q= 106.0
AREA=  14092.0
VEL= 8.5
g1/01/80 £1:12:03
SECND DEPTH CWSEL CRIWS WSELK
0 CLes QCH GROB A.C8
TINE VLo8 VCH VR02 XNL
granec \"ANat=1] AYAN AL V»' nen TERTAY

1220.97
20039,
.025

0

CWSEL=

1220.58
20827.
025

¢

CKSEL=

-
4t

ACH
XNCH

rAA

£ D W
[53Y

<2

1219.82

1220.01

"N < -

© e

1220.30

RV
ARCB
XNR

rAmyT T

1351,
.00
.00

KL
VoL
WIN

ARNDAD

.3
254,
1204.10
2724.55

0LOSS
TWA
ELMIN

TARSTA

1225.10
123110

9349.9¢

13274.53

BANK ELEV
LEFT/RIGHT
SSTA

oene T

EEE—————— T




l

¥SECRD 29.827
29.23 17.15  1221.35
120800, 0. 120000,
13 00 8.21
£02445 283, 400,

FLCW DISTRIBUTION FOR SECNC=

0. 1209200,

. 9
.002655 383. 400,

£1.0% DISTRISUTION FOR SECNO=

STA= 9%,
PER €
AREA
VEL

it Hou
-
A
<3
—
£ D O -

FLCW DISTRIBUTICN FOR SECNC=

STA= 9437,
PER Q= 1
AREA= 11

yeL=

11811,

[ <s B o}

-3 o 3

1
.0
.8
.9

01/01/89 01:12:03

SECNO  DEPTH  CWSEL

Q Qe QeH
TIME VOB VCH

.06 .09
C. 0.
.69 025
295. 3
29.82
.00 .00
0. g
.99 .025
295. 2
23.80
.08 .00
2. 0.
.0 .025
265, 2
29.98

CRIKS  WSELK
QR08 ALOS
YRO8 ANL

rr AR TR

1222.561
16613,

1223.17
13018.
(625

¢

CWSEL=

1224.65
15183.
.025

0

v

CWSEL=

£EG
ACH
XNCH

nn

1.05
L

025
0

v

1221.55

T3 O W

[3=1
D < -

1222.45

1223.58

HV
ARCE
XNR

TAnuY

1.16 .02 1225.40
1767, 2%6.  1231.40
000 1204.40 3465.43
00 3129.49 1289497

1.092 14122570
1884 312 1231.70
000 1204.70 9410.58
00 2497.79 11908.45
.18 10 1225.8¢
2023. 334, 12327

000 1205.00 ©437.08
.00 2380.48 11817.83

HL 0L0SS  BANK ELEV
VoL Tak  LEFT/RIGHT
WIN ELMIN 3574

PAGE
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XGECNO 30.194
30.18 18.41 1225.41 .00
120800, 0. 120000. e.
.25 00 1.17 .00
£01204 1125 1125, 175
FLCW DISTRISUTION FOR SECNG= 30.18
STA= 9415, 12089.
PER Q= 100.0
AREA= 16747.2
yei= 7.2
*SECND 30.458
3301 HV CHANGED MORE THAN HVINS
30.46 17.87 1226.87 .00
120009. 0. 120000 0.
.23 .0¢ g9.84 .00
001439 1288 1375 1035.
FLOW DISTRIZUTION FOR SECNG= 30.45
ST4= 9377. 10800,
PER 0= 106.0
AREA=  12190.1
VEL= 9.8
01/01/80 01:12:03

.60
0.

.025

2

~3 Y €

L2 IRV 2 Bl

1226.21
16747.
.025

0

1228.37
12190.
023

<

CW3EL=

¥y i'i’iiij*‘ii**iitiiiii&“’i*l‘*!i’iiV‘.*‘t\hi‘"}‘\i’fi’fii*‘i‘_wi

.80 1.51 05 1228.00
0. 2428, 368, 1234.00
029 000 1207.00 9414.74
0 .00 2585.39 12000.12
1225.4)
1.50 1.8 .35 1239.00
0 2892. 460, 1232.90
025 000 1209.00 49375.82
0 .00 1335.06 10711.88
1225.87

L

THIS RUN EXECUTED 01/01/80

PAGE 39

01:22:15




R

£RROR CORR -~ 01,02,03,04,05,06
I wO0IFICATION - 5C,51,52,53,54,55,55
164-PC-XT VERSION
xx&***x**i*tx*ix***xxx****&***xt*&&***x*******xx*x
T
7
I
S OICHECK 1N NINV IR SIRT METRIC  HVINS  Q W3EL £
I 0. g. 0. 0. 002000 .00 0 0. 1217.310 000
II ;o wpRoF  IPLOT  ORFYS  XSECV  XSECH N ALLOC  IEd CHNIM TTRACE
7.080 080 -1.000 000 000 000 000 000 000 15.000
l £1/01/80  01:12:03 PAGE 40
seeN0 DEPTH CHSEL  CRIWS  WSELK  £G By 3L 0L035  BANK ELEV
0 oos o 0Re8  ALOB  ACH 08 YL THA  LEFT/RIGHT
II TME VOB VCH VROZ XL XNCH  XNR O WTN ELKIN 5574

cr s ¥1 pot vt ey ViAo Tl % TreNT AnpA TROWT! cyngT
R 2T N QAR YOWTN iNQ

B




(CHY= 300 CEHYV= 500
XSECNG 25,831 .
29.93 13,04 1211.64 00 1217.31 1213.34 1.10 .ne .00 1220.29
140000, 0. 140000. 0. 0. 13300 0. 0. 0. 1220.03
.00 .09 10.45 .09 028 025 .025 000 1198.50 2223.93
002088 . 0. 0. 8 !l 5 .00 1721.58 10545.51
FLoy DISTRIBUTION FOR SECNO= 28.93 CWSEL=  1211.64
STA= ge24.  10¢40.
pER 0= 100.0
AREA=  13399.2
VEL= 10.4
*¥3ECND 29,017
29.C2 15.19 1213.99 .00 .00 1215.33 1.4 1.83 S 1226.00
140000 0. 140000. 8. 0. 15085, 2. 333. a4, 1220.03
.03 .00 §.23 .00 025 028 023 000 1198.80 8910.0¢
081705 1000. 1020. 1020, 2 ] 0 .00 204990 10989.94
FLONW DISTRIBUTICN FOR SECNO= 29.02 CWSEL=  1213.98
STA= 2910.  1190C.
PER Q= 100.0
AREA=  15084.7
VEL= 9.3
*SECNG 29.221
2201 HY CHANGED MORE THAN HVINS
29.22 14,91 1215.91 00 00 1217.81 1.9¢C 2.20 .28 123800
140000, 0. 140000, 0. 0. 12652 0. 558. 91, 1224.C0
.05 .00 11.08 .90 .025 025 025 000 1291.00 9216.81
002822 9%0. 1020. 8178, 2 0 0 .00 1929.85 11145.87
FLOW DISTRIBUTICN FOR SECNO= 29.22 ChSEL=  1215.91
STA= 82117. 11220.
DER Q= 100.¢0
ARES= 12661.7
YEL= 1"
01/01/80 01:12:03 PAGE 41
SECNO DEPTH CW3EL CRINS  WSELK £G HY HL OLOSS  BANK ELEV

0 GLes QCH ¢RC8 ALOB ACH ARCB VoL TWA  LEFT/RIGHT
TIME VLG8 VCH VROE XNL XNCH XNR AN ELMIN 857

21 oL v o v ru ¥iron A4 STV Ll IppNT enege TAOKTN tunaT

e




l

*SECNG 29.47C

3301 HV CHANGED MORE THAN HVINS

28.417 16.98 1219.48 .oc .00 1220.38 .90 2.27 .30 1230.68
140009, 0. 140000, 9. 0. 18422, 0. 1122, 158, 1224.00
10 .09 7.80 .20 028 .025 .028 000 1202.30 9123.91
31183 1620, 1300, §7¢. 3 0 ¢ .00 2568.53 11690.44
FLOW DISTRIBUTION FOR SECNC= 29.41 CWSEL=  1219.48
STa= 9124, 11730,
PER @= 102.0
ARZA=  18422.2
YEL= 7.6
*SECNC 29.823
29.52 17.11 1219.93 .¢o 00 1220.69 .18 21 .04 1227.00
148500, 0. 140000. 0. g. 20005 0. 1238. 174, 1221.02
.1 .00 7.00 .00 .02% 028 .025 000 t202.82 9807.57
080208 220, 265, 255, 2 0 ¢ .00 2582.07 11389.64
TLOW DISTRIBUTION FOR SECNO= 28.52 CWSEL=  1219.83

STa= 2802, 11435,
PER @= 102.¢
AREA= 20005.C
VEL= 7.0

*SECNO 29.573

29.57 17.11 1220.26 .00 .00 1220.9¢4 .68 .23 .02 1221.30
140000. 0. 140000, 9. 0. 21150, 0. 1364, 190, 1227.3%
13 .0c §.52 .00 025 g2 025 .000 1203.15 8807.97
.6oos1t - 220, 265. 258, 2 0 0 .00 2727.41 11535.38
CLOW DISTRIBUTION FOR SECHC= 29.57 CW3EL= 1220.26
STa=  gsee. 11%e2.
PER Q= 100.0
AREA= 21150.4
VEL= 5.8
01/01/80  01:12:03 PAGE 42
SECND  DEPTH  CWSEL  CRIWS  WSELK & HY HL 0L0SS  BANK ELEV
0 0Les QCH QRrCH ALOS ACH ARCB yoL TWh  LEFT/RIGHT
TIME vLoe VCH VRCD XNL XNCH YNR WIN ELMIN SSTA
[ N atsl Y noY VAR Vi neo TYDTAL Te iSalakihg 0rRAR TADNTN oaneT

EEE ————— ]




!

*SECNO 29.623
29.62  17.07 1220.54
140000 0. 140000,
T 00 6.3
000747 230. 265

FLOW DISTRIBUTICN FOR SECNO=
3TA= 8829, 1
OER 0= 100.¢0
AREA= 22123.0
VEL= 6.2

.576

FLOW DISTRIBUTICN FCR SECNO=

STA= 9809 11880
PER Q= 160.0
AREA=  23028.3
VEL= §.1
*3ECNC 26.751
29.7% 15.94 1221.04
140020, 0. 140000,
18 .00 8.31
63 393 490.

FLOW DISTRIBUTICN FOR SECNO=

Lom )
<>
~a
o

STA=  9512. 13406,

PER C=  1C2.0
AREA= 1£838.1
VEL= 8.3

01/01/80  01:12:03
SECNO  DEPTH  CWSEL
0 qLos QcH
TIME yL08 yeH
QI noE ¥ nR! Y'rd

.00

.00
255,

29.82

29.€8

29.75

CRIWS
QRCE
VRO
¥! neg

.60

.025

0

(=) .
~3 3 <

(]

LA S B e T e )

WSELK
ALCB

YNL
Tl

1221.16
22123.

025

0

CW3EL=

1221.317
23C29.
.025

0

CWSEL=

1222.11
1682¢8.

n
o

CWSEL=

£G
ACH
XNCH

Thn

.52 2
0. 1498
.025 .0C0
0 0
1220.54
.57 19
0. 1633.
028 .000
0
1220.8¢
1.07 .49
C. 1816.
028 000
¢
1221.04
HY HL
AROB VoL
XNR KN
TNONT cnosn

.02
207.

.01
225.
1203.890

.25
256,
1204.10

1227.7¢C
1227.617

uuuuu

.00 2872.33 11580.83

1225.10
1231.10

8511.8¢

00 3771.63 13283.44

JL0SS
Tad
ELMIN

TroYIN

BANK ELEV
LEFT/RIGHT
§STA

£yngT

PAGE
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*SECNG 29.827

29.83
140000,

<3
<
L

= .
-~
= CO

FLCW DISTRIBUTION FOR SECNO=

STA= 9
BER (=
AREA=
VEL=

45.

17.61 1
0. 1

m

tw

12
L
16023.9
N

o G O

*SECNG 20.803

29.90
140007,
19
.002797

FLCW DISTRIBUTION FCR SECNC=

FLCA DISTRIBUTION FOR SECNG=

STé= 9
PER C=

APEA=
VEL=

01/01/30

18.19 1
0. 1
.00

383.

12, 1
100.0
16525.5
8.5

04:12:03

DEPTH
oLos
yL08

Yt not

222.00
40000.

694,

222.89
40000.
9.92
400.

CH3EL
QCH
VCH

vt ru

29.23

29.90

29.98

CRIWS
QRC8
VRC3

¥t Aon

.00 1223.19

9. 16024,
.025 .025
2 0
CW3EL=

.00 122440

0. tan2.
.025 .025
2 0
CHSEL=

.L

WSE
ALO
XNL

-
AL

.00 12265.36
0. 16825,
25 025
2 0
CWSEL=
Lk E6
8 ACH
XNCH
'!7 AN

1.139
0.
.025
0

1222.01

1.53

.028

1222.89

1224.24

RV
AROB
XNR

TAnyT

1.03
1657.
.0C0

.08
288,
1204.40

1225.4¢C
1231.40
9445.18

.00 3153.32 12599.47

.82
2246,
.008

A1
4.
1204.70
2516.16

12
326.

1205.00

1225.1C
1231.70

939s.78

11811.44

1225.80
1232.15
9412.2¢

.00 2410.97 11823.34

HL
VoL
WIN

~AAPAD

CLOSS
THA
LMIN

TADL TN

BANK ELEV
LEFT/RIGHT
SSTA

i Halrig

PAGE
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XSECNO 30,182

30.18 19.07 1226.07 .00 .00 1226.9% .4 1.54 .07 1228.0¢0
140000. 0. 140000. 0. 0. 18448, 0. 2698. 401, 123400
il .00 7.59 .£0 .025 025 025 000 1207.00 9383.M1
.001204 1125. 1125. 1175, 2 0 0 .00 2821.19 12006.90
FLCW DISTRIBUTION FOR SECNO= 30.14 CWSEL=  1226.07
ST4= 9385, 12089,
PER 0= 100.0
AREA= 184487
VEL= 1.8
*SECND 30.458
3301 HV CHANGED MORE THAN HVINS
30.45 18.52 1227.52 .20 .00 1229.30 1.78 1.90 44 1239.0C
140000. 0. 140600, 0. 9. 13086, 0. 3198, 464, 1232.00
28 .00 N .C3 025 023 .023 .00 1208.0C 9272.51
.001588 1295. 1375. 1035. 2 0 2 .00 1355.46 10727.97

ELOW DISTRIBUTICN FCR SECNO= 30.48 CW3EL=  1227.52

STA= 9373, 1
PER 0= 100.0
AREA= 13085.2
VEL= 10.17

808,

01/01/80  01:12:03 _ PAGE 45

THIS RUN EXECUTED 01/01/80  01:23:45

e sk sk ok o Rk ok oK KKK 0K K O JOE K XN SO KOk ROk k

e




EQROR CORR - 01,02,03,04,05,06
YODIFICATION - 50,51,52,53,5¢,55,56
1EM-PC-XT VERSICN

eSO Ok K KK KKK KK KK KKK SOKCR KK KK KKK IOk 0K A Ok K Aok K

T
2
12
J1 ICHECK  INO NINY IDIR STRT ¥ETRIC  HVINS 9 ASEL 7O
3. a. L. 0. .002090 .00 ay 0. 1217.310 009
42 NPROF [pLOT PRFVS XSECY XSECH N ALLOC 184 THNIM [TRACE
8.200 060 -1.000 008 .089 £oe .000 .900 goo 15.000

01/01/80  91:12:03 PAGE 45§

SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG RV Rl OLCSS  BANK ELEV

0 QLee qc QRO8 ALCE ACH ARCB voL TWA  LEFT/RIGHT

TIME vLos VCH VR08 XNL XNCH XNR WIN ELMIN 35TA

QA ¥! nee ANl AN aYls) TTOTAY A ialal TOONT nODAD TARTN [ lialoleg




*PROF 8

TL0W DISTRIBUTION FOR SECNO=

.30% CEHV= 520
.83

13.77 1212.37
0. 1600090,
.00 10.92
g. L.

15.93 1214.73
0. 160000,
.c0 9.53

1000. 102¢0.

STA= 8906, 11000,
oer 0= 100.C
AREA=  16611.5
VEL= 8.8

*SECNO 29.22

')’>‘|

.00

c

Lo IR < B wn )

29.02

3301 HV CHANGED MORE THAN HVINS

TL0% DISTRIBUTICN FOR SECNO=

15.53  1216.53
0. 1600C0.

.00 11.54
9s¢. 1020.

STA= 9216.  11220.
PER 0= 100.0
ARTA= 138571
VEL= 1.5
01/81/8¢ 01:12:03
SECND DEPTH CWSEL
q gLes QCH
TIME vLOB CH
2! NDC N1 ol yied

29.22

CRIWS
QRCB
VROB

Vi neo

121731 1214.22
0. 14858,
.025 .025
0 ¢
CW3EL=
.00 1216.17
0. 158612.
025 .025
2 0
CWSEL=
.00 1218.60
0. 12867
.025 025
2 0
CWSEL=
WSELK  EG
ALCS ACH
XNL NCH
TTRTA e

L

1.85 .00 .00 1220.00
0. 0. g, 1220.00
025 000 1198.60 €822.72
5 00 1758.48 10581.2C
1212.3
1.44 1.83 L1220 1228.00
0. 356. 45.  1220.60
025 .000 1198.80 2308.32
0 .00 2058.57 10964.90
1214.73
2.07 2.12 .3t 1224.00
0. 123. 91.  1224.00
.028 .000 1201.00 9215.78
0 00 1938.90 11154.67
1216.593
1Y HL 0LCS3  BANK ELEV
AROB VoL THA  LEFT/RIGHT
XNR WIN ELMIN SSTA
AT APOAY TADYTN TynarT




*SECNO 29.470

3301 HV CHANGED MORE THAN HVINS

29.47  17.65 1220.15 0
160000. 0. 150000, 0.
10 .00 7.65 0!

.001154 1030. 1300, 979.

€LOW DISTRIBUTION FOR SECNC= 29.47

STA= 9122, 11730,

PER = 100.0

AREA= 20120.8
YEL= 1.9

*3ECNO 29.523
29.82 17.78 1220.60 .eC
§3C00. 0. 160C00. 0.

N a0 7.35 .0

890900 230 265. 253,

FLOW DISTRIBUTION FOR SECNO= 29.52

STA= 8807,  11435.
PER C= 106.0
AREA= 217491
VEL= 7.4
*SECNC 29.573
29.57 17.80 1220.9¢% .0¢
1800C0. g. 1600C00. 0.

v
1
|

1
.goos00 230 265. 2585.

FLCW DISTRIBUTION FOR SECNC= 29.57

1583.

01701780 01:12:03

ECNO  DEPTH  CKWSEL  CRIWS
Q QLoe 0OCH QRCB
TIME vLog yeH VROB
SLOPE XLCBL  XLCH XLOBR

.00 §.95 .90

(RO = I =}

LS TS ) B

()

N DO
L=

LI Y)

WSELK
ALCB
XNL

[TRIAL

1221.44
21748,
023

1221.70
23022.
025

CWSEL=

EG
ACH
XNCH
IeS

.93 2.1 .33 1230.00
e. 1230. 159, 1224.00
.025 000 1202.50 9122.40

0 .00 2573.86 11696.26
1220.15
.1 .21 .04 1227.00
0. 1358, 175, j221.02
023 .000 1202.82 2805.85
¢ .00 2587.13 11393.97

1220.56¢C
.13 .22 .03 1221.20
0. 14¢4. 191, 1227.3%
028 000 1203.15 8@97.19
2 .00 2732.83 11540.02
1220.95
Y HL 0LOSS  BANK ELEV
ARCB VoL TWA  LEFT/RIGHT

XNR WTN ELMIN §STA
ICONT ~ CORAR TCPRID ENDST

PAGE
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I I hn BN TN BN DD EBE B B S .

*SECNO 29
29.82
160000.
13

003735

€LOW DISTRIBUTICN FOR SeCNC=

STA= 808,

PER €
AREA
VEL

oo

FLOW DISTRIBUTION FOR SECNC=

.523

1.1
g.
.00
230.

1221.4
160000,

1221.24
160000.
§6.84
265.

11732,

9

STa= 8308, 11880,
PER 0= 100.0
AREA=  25135.4
VEL= 5.4
*ZECNO 209.751
29.75 17.63 1221.13
160000, 0. 1500¢0.
.16 .00 8.20
00218¢ 383. 400.

FLOW DISTRIZUTICN FOR SECNO=

STA= 0475, 13405.
PER 0= 100.0
AREA= 195194
VEL= 8.2
01/01/80  01:12:03
SECNO  DEPTH  CWSEL
¢ 0Lo8  OCH
TIME  VLOB  VCH
SL0PE XLOSL  XLCH

L= IS

O O O O

29.62

<3

(3= Y

Y D D

29.69

< .

T 3 O

29.15

CRIW3
¢RCB
VRO&
XLOBR

.00

025

0D ¢y D

<D

WSELK
ALOB
XNL
[TRIAL

o

1221.92
26114,
.025

CHSEL=

1222.12
25138,

025

1222.78
18518.
.025

CWSEL=

EG
ACH
XNCH
10C

~I D N

[ IR 5 BN

1221.2¢

0D O O
o .

1221.49

HV
AROB
XNR
[CONT

.20
1637.
.200

.02 1221.73

208

1203.47

. 12167
2807.69

.00 2878.10 11685.78

HL
VoL
WIN
CCRAR

—
<o NI

221 122510
257, 123110

0LOSS
THA
ELMIN
TCPWID

1204.10 9474.98
3817.05 13282.02

BANK ELEV
LEFT/RIGHT
SSTA

Tu0sT




--;---------

*SECND 29.827

29.83 18,12 1222.%2
160000, 0. 160900
M .Ge 9.06
002364 383. 400.

FLCW DISTRIBUTION FCR SECNC=

STA= o424, 12594,
PER 0= 100.0
AREA= 175397
VL= 9.1
XSECNG 20,903
2990 18.5¢ 1223.3¢
166000 0. 150000,
.18 00 10.49
002353 383. 400

FLOW DiSTRIBUTION FOR SECNC=

STA= 9381,  11882.
PER Q= 100.0
AREA=  15245.9
VEL= 10.5
*SECNOD 29.981
29.98 19.78 1224.78
183000, 0. 160000.
.18 .00 8.99
001817 393, 400.

FLOW DISTRIBUTION FOR SECNC=

STA= 9389, 11911,
peR 0= 100.0
AREA= 178(01.8
VEL= 9.¢
01/01/80  01:12:03
SECNO  DEPTH  CWSEL
¢ QLos QCH
TIME vLoe VCH
SLOPE XLOBL  XLCH

.€9

.09
295.

29.83

1 ED D D
<D

29.90

CRIKS
CR08
VROB
XLOER

r3 €D
<3

(o]
[t B B

WSELK
ALCS
XNL
[TRISL

1223.80
17662
028

<>

1225.05
15245,

CWSEL=

1228.03

17802.
025

£G
ACH
XNCH
1ec

1.21 .99 A2 1254
0. 2183. 289, 1231, 10
025 000 1204.40 9423.91
0 .00 3180.75 12604.56
1222.52
1.1 1.04 .22 1225.70
0. 2314, 316, 1231.7C
.025 000 1204.70 9380.5°
0 .00 2534.99 11915.5¢0
1223.24
1.25 .84 J141226.8¢C
0. 2458, 338, 1222.75
025 000 1205.00 9389.18
¢ .00 2439.50 11828.79
1224.78
HY HL QLOSS  BANK ELEV
ARCB yeL Tat  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT  CORAR  TCPAID ENDST

e




*3ECND 30.194
20.18 13,69 1225.69 .00 .00 1227.88 .98 1.55 .08 1228.0¢0
160000. 0. 150¢CC. g. 0. 200es. 0. 2955, 406, 1234.03
.23 .00 7.46 .00 .025 .025 .023 000 1207.00 9388.02
got202 1125. 1125, 1175. 2 0 0 .00 2655.34 12013.26
FLOW DISTRIBUTICN FOR SECNO= 30.18 CWSEL=  1226.69
§TA=  0358. 12088,
PER Q= 100.0
AREA= 20093.2
VEL= e
*SECND 30.458
2201 #Y CHANGED MORE THAN HVINS
30.46 1912 1228.12 00 .CO 1230.18 2.05 1.97 54 1229.00
16800, 0. 160000, 0. 0. 13885, c. 3401, 468, 1232.00
.26 .00 11.582 .90 .025 .02 825 000 1209.00 9358.72
001720 1285. 1375. 1035. 2 ¢ 0 .00 1373.07 10741.70
FLCW DISTRISUTICN FOR SECNC= 20.4%5 CWSEL=  1228.12
S7a=  9369. 10800
PER 0= 100.0
AREA= 13885.0
ViL= 11.5
21/61/80  01:12:03 PAGE 51

THIS RUN EXECUTED £1/01/80  01:25:15
TARK IR IR IRI KIS HRAIIIIORKIAKRI LN $ ok Kk

GeAA A mAER™ ANTEA NAL TS DRRITTA AR anne




I JEM-PC-XT VERSICN
S RCKOR KRR HORKOK K KSR K KKK ORIk KR KK AOKOK K K0k X
I M
12
l 13
41 ICHECK  INQ NINV IDIR STRT METRIC  HVINS 9 WSEL -FQ
I 0. 10. 0. 0. .0g2000 .00 0 0. 1217310 002
J2  NPRCF IpLoT PRFVS XSECY XSECH FN ALLDC IeW CHNIM ITRACE
I 9.03¢ .000  -1.000 .000 000 .000 .00 .000 000 15.000
I 21701780 01:12:03 PAGE 92
l SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY HL QLOSS  BANK ELEV
¢ QLCB QcH QRrOB ALCB ACH ARCS yoL Tha  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
LCPE  XLOBL  XLCH XLCBR  ITRIAL 10O [CONT  CORAR  TOPWID ENDST

e




XPROF ¢

CCRY= .300 CERV= .500
¥SECNO 28.831

28.83 14.54 1213.14 . .00
129000, 0. 180000. 0.
.06 .00 11.23 .ce
.001970 0. 0. 0.
FLCW DISTRIBUTION FCR SECNO= 28.83
STA= 8821. 10940,
PER 0= 10¢.0
AREA= 16033.9¢
VEL= 11.2
*3ECNO 29.017
29.02 16.656 1215.46 .00
180000. 0. 182000, 0.
.03 .00 9.64 00
001548 1000. 1020. 1020,

LW DISTRIBUTION FOR SECNC= 29.02

STa= 8803 11000.
PER Q= 100.0
ARTA= 18115.7
yeL= 9.9

3301 HV CHANGED MORE THAN HVINS

29.22 16.15 1217.15 .00
1805C0. ¢. 1eaceo. 0.
.05 .00 11.85 .80
.0025647 850. 1020. a70.

FLOW DISTRIBUTION FOR SECNO= 29.22

STA= 9215. 11220,
PER Q= 1€0.9
AREA=  15057.0
VEL= 12.0

01/01/39  01:12:03

SECNO  DEPTH  CHSEL  CRIKS
¢ QLes QCH CROS
TIME VLCS Ve VROB
SLOPE  XLCBL  XLCH XLCBR.

1217.31 1215.09
0. 16034,
025 .025
0 ¢
CWSEL=
.00 1216.99
0. 18116,
025 025
2 0
CWSEL=
.00 1219.37
0. 15057,
L0235 .025
2 0
CW3EL=
WSELK  EC
ALcs ACH
XNL XNCH

[TRIAL  IDC

1.96 .00 .00 1220.¢00
C. a. 0. 1220.00
.028 000 1198.80 8821.44
4 .00 1825.03 10645.48
1213.14 \
1.53 1.78 13 1225.0%
0. 0. 46, 1220.00
.025 .000 1198,80 £802.58
0 .00 2067.08 10968.76
1215.48
2.22 2.03 L8 1224.00
g. 788. 93, 1228.0¢0
.025 000 1201.00 9214.75
0 00 1945.28 11160.03
1217.15
Y HL L0SS  BANK ELEV
ARDB voL TwA  LEFT/RIGHT
XN WTN ELMIN SSTA

ICONT ~ CORAR  TCPHWID ENDST

53




*SECNO 29.470

26.47
180030,
0
001123

FLOW DISTRIBUTION FCR SECNO=

STA= 9121.
oeR Q:

AREA= 218
VEL=

*SECNQ 29.523
29.52

182000.

.000894

FLOW DISTRIBUTICN FOR SECNG=

STA= 8805,

PER C= 1

AREA= 234
VEL=

FLOW DISTRISU

STA= €806,
PER 0= 1

18.30
0.
.00

1030.

1
100.0
806.2
8.3
18.42

0.

.00
230.

18.45
0.
.00
230.

TION FCR SECNC=

1220.80

180000,
8.25
1300

1730.

1221.24
1800€0.
7.69
269.

1221.5¢C
180000.
1.28
265,

11583,

0.0

ARTA=  24802.1

VEL=

£1/01/80

7.3

01:12:03

SECNC  DEPTH

Q QLee
TIME VLO2
SLOPE  XLOBL"

CHSEL
QCH
VCH
XLCH

2301 HY CHANGED MORE THAN HVINS

(3>

D €D O O
N < -

28.47

.00
.00
255.

29.52

28.57

CRIWS
GROB
VRO8
XLOBR

.00 1221.86
0. 21808
25 .025
2 0
CWSEL=

.00 122216
0. 23404,
25 .025
2 0
CWSEL=

.00 1222.41
0. 24802,
.025 .025
2 0
CW3EL=
WSELK  EG
ALOB ACH
XNL XNCH

ITRIAL IS

o D

o 5.

1220.80

1221.60

RV
ARDB
XNR
ICONT

2.14
1328.
.00¢

.80

.26

1476.
.000

.35
160.
1202.50
2581.902

.C4
116.
1222.82

1230.00
1224.0¢C

9120.92

11701.9%

1227.00
1227.62
£805.18

.00 2591.91 11398.07

22
1622.
.000
.00

VoL
WIN
CORAR

.03
182.
1203.15
2737.48

0LesS
THA
ELMIN
TOPHID

1227.30
1227.35

£906.45

1154443

8ANK ELEV
LEFT/RIGHT
SSTA
ENDST

PAGE
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*3ECND 29.623
29.62  18.42 1221.89
188000, 0. 180000.
A3 .00 §.92
.000724 230. 285,

FLOW DISTRIBUTICN FOR SECNO=

ST4= £207. 11732,
PER 0= 100.0
AREA= 26011.7
VEL= £.9
*35CNG 29.676
29.68 18,36 1222.1%
1800090. 0. 1scoo0.
M .00 5.63
030671 220. 255.

FLOW DISTRIBUTION FOR SECNC=

STA=  8807. 11880,
pER Q= 100.0
ARED= 271441
yeL= 5.6

*GECND 26.751

28.75 18,30 1222.40
188000 0. 18¢000.
5 .0¢ 8.15
.091840 383. 400,

FLOW DISTRIBUTION FCR SECNO=

STa= 0440, 13406,
PER G 120.0
AREA= 22077.3
VEL 8.2

U u u

01/01/80 01:12:03

SECND  DEPTH  CWSEL
g QLoe cH
TINME VLO3 VCH
SLOPE  XLOBL  XLCK

CRIWS
RCB
YROE
XLOER

~ O 3
3. <3

[N W e ]
<3

(9= ]

© .

WSELK
ALoB
XNL
ITRIAL

1222.64
26012.
.025

¢

CWSEL=

1223.43
22071.

.025
¢

CWEL=

£G
ACH
XNCH
1DC

S R

T4 .20
0. 11771
.025 .00%
0 .00
1221.89
.59 .18
0. 1930,
025 .000
0 .00
1222.18
1.03 42
0 2185,
025 .0C0
0 .00
1222.4¢
RV EL
AROB VoL
XNR KN

ICONT  CCRAR

02 1211
200, 1221.67
1203.47 8806.9¢
2983.58 11580.48

.02 122800
227, 1228.0C

1203.80 83907.30

3028.88 11836.18

AT 122510
259, 1221.10
1204.10 ©9440.26
3959.87 13200.13

0LOSS  BANK ELEV
THa  LEFT/RIGHT
ELMIN SSTA
TCPWID ENDST

55




*SECND 26,827
29.83 19.85 1223.08 g 000 122440 1.38 . A5 1225.40
1800C0. 0. 180020, £. 0. 19335, 0. 2385. 291, 123140
18 00 9.3 .G 025 2% .025 000 1204.¢0 9401.05
o223 383, 400. 205, ? 0 ¢ .00 3208.95 12610.C0
FLOW DISTRIBUTION FOR SECNC= 29.92 CW3EL=  1223.0%
STA= 9401, 12684
PER 0= 100.0
AREA=  19355.4
YEL= 9.3
*3ECND 29.903
3304 HY CHANGED MCRE THAN HVINS
29.90 19.10 1223.80 0o .00 1225.67 1.87 1.01 .26 1225.70
180020, 0. 18000¢C. g. 0. 16405, L. 2519. 318, 1317t
A .00 10.97 .00 925 025 025 000 1204.70 §285.0)
002955 383, 400, 295. 1 ¢ § L00 2554.11 11818.12
ELCW DISTRIBUTION FOR SECNO= 29.90 CWSEL=  1223.80
STA= ga65,  11982.
PER C= 102.0
AREA= 16405.2
VEL= 1.0
*SECNO 29.981
29.69  20.28 1225.28 .20 .00 1225.87 1.39 .88 14122680
13000, 0. 18000, 0. 0. 19028, ¢. 2822, 241, 1232.78
.18 .00 9.45 a0 .028 .025 .025 000 1205.00 9367.1F
001863 383. 400. 205, 3 0 0 .00 2466.31 11833.97
FLOW DISTRIBUTICON FOR SECNG= 29.98 CWSEL=  1225.18
STA=  9387. 11911,
ER Q= 100.0
AREA= 19020.7
VEL= 9.5
01/01/88 01:12:03 PAGE 56
SECNO  DEPTH  CWSEL  CRIWS  WSEL £5 Y HL LOSS  BANK ELEV
0 gLoe QCH QRCB ALOB ACH AROB yoL THA  LEFT/RIGHT

TIME VLOB VCH VROB XKL XNCH XNR wIN ELMIN S3TA
SLCPE  XLCBL  XLCH XLeBR  ITRIAL  IDC ICONT  CORAR  TOPWID ENDST




*SECND 30,194 .
II 3015 20.27 1227.27 .00 00 12835 1,01 1.59 03 1228.00
18000, 0. 180000 0. 0. 21652, 0. 3207, A0T.  1224.00
.22 00 8.3 0 026 025 025 .000 1207.00 9332.11
I 001212 1125, 1125, 1175 2 0 0 00 2687.30 12019.40
I FLGA DISTRIBUTION FOR SECNC=  20.19 CHSEL=  1227.27
STA= 9332, 12089,
oER 0= 100.0
lI BREAT  21652.5
Vil 8.3
I *SECND 30,459
3301 HY CHANGED MORE THAN HVINS
lI 30.46  19.67 1228.67 .00 00 123102 2.35 2.03 50 1220.90
130000. 0. 180000 0. 0. 14647, o 3780, 472, 1230.00
25 00 1229 a0 025 025 025 .0C0 1209.00 9265.23
l 001844 1285, 1375, 1033. 2 g 1 00 1384.84 10750.07
I FLOW DISTRIBUTION FOR SECNO=  30.46 CHSEL=  1228.57
STA=  9355. 10800,
peR 0= 100.0
II AREA= 146471
Vil 123
l 01/01/80  01:12:03 PAGE 57
l : THIS RUN EXECUTED 01/01/80  01:26:45
kk************‘k‘k**********X*************ﬂ******!**

UERT DEIZARE DATER MOV 78 NORATER MEv 1224




I TN N I I BE B e

MODIFICATION -
IB¥-PC-XT VERSICN

50,51,32,53,54,52,36

B KK KK KKK KKK K K OR KK R3O JOK K KOOI KKK K KOk kXK K

71
2
T3

J1 ICHECK  INQ

c. 1.
J2 NPROF IPLOT
10.000 .00
gi/01/80  01:12:03
SECNO  DEPTH
0 Lo8
TIME VLC8
SLCPE  XLOBL

N

4

0

CWSEL
QCH
VCH
XLCH

INY
0.
RFYS

-1.000

CRIKS
QRrO8
VR0B
XLOER

I2IR

0. .0

XSECV

.000

W3ELK
Lo8

XhL

[TRIAL

STRT

52000

XSECH

.000

tEG
AcCH
XNCH
I8¢

METRIC

.00

FN

RV
ARCB
XNR
ICONT

HYINS

.0

ALLDC

020

hL
VoL
WTN
CCRAR

0 WSEL RO
0. 1211319 000

184 CHNIM  ITRACE
00 000 15.000

0LOSS  BANK ELEV

TAA  LEFT/RIGHT

ELMIN  SSTA

TOPHID  ENOST

PAGE




*PROF 1

CCHY=
*SECNO 2%
22.83
20006¢.

.o
.001988

.300 CEHV=
.831

.500

15.19 1213.79

0. 2
.Co
0.

£ogoo.
11.60
0.

FLOW DISTRIBUTION FCR SECNG=

STA=  8820. 10940

PER 0=
AREA=
VEL=

*SECNG 29
28.02

105.0
17245.7
1.8

017
17.34 1
8. 2
.00
1090.

.

216.1
09090.
10.25

1620.

FLCW DISTRIBUTION FCR SECNO=

STA= £
PER 0=
AREA=
VEL=

*SECNQ 29

8eg. 11000
100.9

19511.7
10.3

221

.00
0.
.03
8.

28.83

=13

Lan WY ave TN e I o |
& -

102

28.02

3301 HV CHANGED MORE THAN HVINS

16.74 1
0. 2
.60

950.

217.714
00c00.
12.24
1020.

FLCW DISTRIBUTION FCR SECNO=

STa= 8
PER Q=
AREA=

VEL=

¢1/01/80

SECNG
)
TIME
SLOPE

214, 11220
109.90

16204.7
12.3

01:12:03

DEPTH
QLos
vLoe
XLOBL

CHSEL
QcH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

1217.31 1215.88
9. 17246.
025 025
0 0
CHGEL=
00 1217.77
0. 19512,
25 .08
2 0
CHSEL=
.00 1220.10
0. 15205.
025 .025
2 0
CHSEL=
WSELK  E6
ALCE  ACH
AL XNCH

ITRIAL  [0C

2.08 .00 .00 1220.00
C. g. 0. 1220.00
.025 000 1198,50 8820.3%
4 .00 1881.70 10702.05
1213.79
1.83 1.15 14 1226.0C
0. 430, 46, 1220.00
.025 000 1198.80 ©229%8.98
0 .00 2075.29 10974.25
1215.14
2.7 1.97 37 122400
L. 849. 03, 1224.00
.025 000 1201.00 9213.77
¢ .00 1951.41 11165.19
1217.74
HV HL OLOSS  BANK ELEY
AROS VoL TWA  LEFT/RIGHT
XNR KN ELMIN 3STA
ICONT  CORAR  TOPWID ENDST

PAGE 59




*GECND 20.470

3301 HV CHANGED MORE THAN HVINS

29.47 18.92 1221.42
200000. 0. 200000.

.08 .00 8.53
001083 193C. 1300.

£L.0W DISTRIBUTION FOR SECNC=

STa= 9119, 11730,
PER Q= 10¢.0
AREA=  23441.7
VEL= 8.5

*SECND 29.523
29.52 19.04 1221.86

200000. 0. 200000.
10 .00 7.99
.000983 220, 265.

FLOW DISTRIBUTION FOR SECNC=

STA= 9805,  11435.
PER Q= 120.0
AREA= 25838.5
VEL= 8.0

*3ECND 29.573
29.57 19.08 1222.23

202099, 9. 2000¢C0.
1 .00 7.%4
.00C724 230. 265,

FLCAH DISTRIBUTION FOR SECNC=

STA=  8806. 11583,

PER 0= 100.0
AREA= 26525.3
VEL= 1.5

g1/01/80  01:12:03

SECNO  DEPTH  CWSEL
0 QLo8 QCH
TIME VLo VCH
SLOPE LOBL  XLCH

.00
0.
.00
970.

29.47

<3

[3 I dw I = L oo }
. P

29.52

.ot
0.
.0C
25%.

29.57

CRIWS
0R08
VRCE
XLCBR

.0

.00 1222.5%
§. 23441
25 .025
2 0
CWSEL=
.00 1222.88
0. 25040,
.025 .025
! 0
CWSEL=
00 1223
0. 26525,
.025 .025
2 ]
CWacl=
WSELK  EG
ALCS AcH
XNL XNCH

ITRIAL  IDC

.99
0.
025
0

1221.88

X1
D . (s}

1222.23

Ry
AROB
XNR
ICONT

2.08 .37 1230.00
1440. 151, 1224.00

000 1202.50 9119.49
.00 2587.09 11707.48

.2 .04 1227.0C
1588. 177, 1221.02
000 1292.82 £805.43
.00 2596.63 11402.12

.22 .03 1221.39
1744, 193, 1227.3%
.000 1203.15 B8805.74
.00 2742.95 11548.70

HL 0L0SS  BANK ELEV
YL THA  LEFT/RIGHT
WIN ELMIN SSTA
CORAR  TCPWID ENDST

80




.62 19.06 1222.83

29.6
200000, 0. 200000.
12 .00 7.18
0og714 230. 285.

§TA= 2806 11732,
PER 0= 1€0.0
AREA=  27247.0
VEL= 1.2
*SECNO 29.676
29.63 19,00 1222.39
208C00. 0. 200coC.
13 .20 5.83
.000558 230. 285.

FLOW DISTRIBUTION FCR SECNO=

STA=  8907.  11690.
PER Q= 100.9
ARES= 28087.4
VEL= 5.9
*SECND 29.751
29.75 10,94 1223.04
208000, 0. 200000.
13 .60 8.15
001617 383. 400.

FLCW DISTRIBUTION FOR SECNC=

3TA= 0407 13406
PER 0= 100.0
AREA= 24548.9

VEL= 8.1

01/01/80  01:12:02
SECNO  DEPTH  ChSEL
Q QLos 0CH
TIME viog VCH
SLOPE LoBL  XLCH

.00 .0t
0. 0.
.00 .025
255. 2
29.62
.00 i)
0. 0.
.00 028
255, 2
29.688
.08 .01
L. 0.
.07 028
295. 0
29.75
CRIKS  WSELK
(ROB AL08
VRC2 XNL
XL08R  ITRIAL

1223.33
27847,
.025

0

CHSEL=

CHSEL=

£G
ACH
XNCH

ne
Vv

.80 .20
0. 1910.
925 .000
0 .00

—_
na
]
3
(33
w2

.13

HV HL
AROB YCL
XNR WIN
ICONT  CORAR

1203.47
2888.88 11695.02

1203.30

1
. g2.
028 .00
00 3034.49 11840.99

1204.10
3900.30 133C7.88

02 12211
210, 1221.67
8805.14

.02 1228.00
228.  1228.¢C0
8205.50

.15 122610
250, 1231.10
9427.07

0LOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN 3STA
TOPAID ENDST

§1




29.83 19.12 1223.5%
200008 0. 2%022¢C.
18 .00 9.48
§g20¢2 3s3. 400.

FLCW DISTRIBUTION FOR SECNC=

STA=  9378. 12694,
PER C=  100.0
AREA= 2108¢.9
VEL= 9.5

*SECND 29.903

3301 HV CHANGED MORE THAN HVINS

29.90 19.55 1224.2%
200000, 0. 20c00o.
A1 .00 11.36
.0cas14 323, £00.

FLOW DISTRIBUTION FOR SECNC=

oT4= 9349. 11982,
PER 0= 100.0
AREA= 17608.6
VEL= 11.4

*GECND 29.981
29.93  20.74 1225.74
2000CC. 0. 200000,
18 .e0 9.91
L0817 383. 4C0.

FLOW DISTRIBUTICN FCR SECNO=

STa= 9247, 1i9nn,

PER Q= 109.0

AREA= 201791

VEL= 9.9
01/91/80 01:12:03

SECNG  DEPTH  CHSEL
2 QLo QCH
TINE vLoe VCH
SLOPE  XLOBL  XLCH

[ 91

U1 €3 €D O
. € -

29.83

CRIWS
QRO
VRO3
XLC8R

L0 1224.98
g. 21085,
.025 025
2 ¢
CW3EL=
.00 1225.2%
C. 17608.
.025 .025
0 0
CHSEL=
..o 1221.27
0. 20179
.025 .025
3 0
CW3EL=
WSELK  EG
ALCS ACH
XNCH

ITRIAL IO

[
L.
.025
0

1223.59

1224.25

1.53
0.
.025
0

1225.74

HY
ARCB
XNR
ICONT

T

. S D .
D D DO
o O .

.97
2117,
000

.00

.85
2890.
969
.00

HL
veL
WIN
CCRAR

293.
1204.40 93
3237.61 126

2300 1225.7C
3200 1231.m
1204.70 9349.903
2573.81 11922.84

.14 1225.80
3830 1232.75
1205.00 9348.72
2492.06 11838.78

DLOSS  2ANK ELEV
TWe  LEFT/RIGHT
ELMIN SSTA
TOPRID ENDST

62




30,1 20.83 1227.83 LGl RV RS
200000, 0. 200000, 0. g. 23153,
.22 .00 8.54 .00 .025 023
001215 1125. 1125. 1175, 2 ¢
FLOW DISTRIBUTICN FOR SECNO= 20.19 CWSEL=
STA=  §307. 12089.
DER 0= 140.0
AREA=  23152.5
ViL= 8.6
*SECNC 30.458
3301 HV CHANGED MORE THAN HVINS
30.46 20.18 1229.18 .00 .00 1231.82
200000, 0. 200000. 0. 0. 15380,
LA .£o 13.02 00 025 .025
001953 1285. 1375. 1035. 2 0
FLCA DISTRIBUTICN FOR SECNO= 30.46 CW3EL=
STa= 9362.  10800.
PSR Q= 100.0
AREA=  15359.7
VEL= 13.0

01/01/80  01:12:03

Sk o 33K R R 30K KKK 3K 3K K 3K oK ok o K KKK KK KOO KKOIOR SRR KKK K

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
FRRNR CARR - 01 02 N2 N4 NR PR

1o 1.8

¢. 3450,

023 .00¢

¢ .00
1227.93

2.53 2.08

0. £057.

.025 000

¢ .00
1229.18

e

475.

1229.090
1365.76 1

q
3
n
v

- 3 — r2

THIS RUN EXECUTED 01/01/80
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I T I IS B BN BN B B BE B BN Bl BN B BN B B e

[&M-PC-XT VERSICN

313K N K R KK KN K K K K KK KK KK S ROK AOK SR ROK Kk ok ok ok kKKK oK

71
T2
T3
J1 ICHECK  INQ NINY IDIR STRT METRIC  HVINS Q WSEL
0. 12, 0. 0. .002000 .00 2 0. 1217.310
22 NPROF [pLoT PRFVS XSECY XSECH FN ALLed 134 CHNIM
15.00¢0 008 -1.000 .000 .000 .0c0 .0eo .000 Rkl
§1/01/80  01:12:03
SECNO  DEPTH  CWSEL  CRIWS  WSELK 5 Y HL 0L0SS  BANK ELEV

¢ Quos QCH CRCB ALCB ACH ARCB VoL TéA  LEFT/RIGHT
TINE vLCs VCH VRC3 XNL XNCH XNR WTN ELMIN SSTA
SLCPE  XLOSL  XLCH XLOBR  ITRIAL  IDC ICONT ~ CORAR  TOPWID ENDST

£
©.000
ITRACE

15.0090

PAGE

64




CCHY=

.300 CEHV=
.83

.500

1214.57
228000,
12.0¢

STA= 2819, 10940.
PER 0= 100.0
AREA= 18744.8
VEL= 12.0
*SZCND 29.017
29.02 18.13 1216.93
225000, 0. 225000.
.03 .00 10.63
.00148¢9 1009. 1020.

FLCW DISTRIBUTION FOR SECNO=

STA= 8
bER Q=
AREA=
VEL=

*SECNO 29

3301 HY CHANGED MORE THAN HVINS

29.22
228000,

.03
.002485

FLCA DISTRIBUTION FOR SECNC=

STA= ¢
PER 0=
AREA=
VEL=

01/01/99

SECNO
Q
TIME
SLOPE

893,  11C00.

100.0
21162.3
10.6

.22t

17.48
0.
.00
950.

1218.4%5
225000.
12.79
1022.

213, 11220.
100.¢
17592.3
12.8
01:12:03
DEPTH  CWSEL
0L08 QcH
VLO8 VCH
ALOBL  XLCH

.00

0.
.02
0

28.83

.60
g.
00
1820,

29.02

29.22

CRIWS
QRrO8
VROB
XLOSR

1217.31 1216.81
0. 18745,

025 025

0 0
CWSEL=

.00 1218.68

8. 21182,
028 €25
2 0
CWSEL=

.00 1220.99

0. 17582.
025 .025
2 0
CWSEL=
WSELK G
ALCE ACH
XNL XNCH
ITRIAL  IDC

2.2¢ .Co
0. 0.
€25 000
4 .00
1214.57
1.75 1.13
0. 467.
.025 .000
¢ .00
1216.93
2.54 1.91
0. 221,
028 000
a .00
1218.45
RV HL
ARCS VoL
XNR WIN

ICONT  CORAR

.06 1220.09
0. 1220.00

1198.60 9819.05
1949.52 10768.57

L1400 1226.00
47, 1220.00

1192.80 £893.02
2086.53

10979.54

L399 122400
g5. 1224.00

1201.00 9212.%9
1958.81 11171.40

0L0SS  EANK ELEV
THA  LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

PAGE
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I 3301 HY CHANGED MORE THAN HVINS
28.47 19.68 1222.18 .09 .00 1223.4¢ 1.22 2.02 .60 1230.0C
225000, 0. 225000. 0. 0. 25405, 0. 1583 163.  1224.00
.09 .00 8.8% .00 .025 023 023 .00 1202.50 8117.7¢
001083 1030 1309. 970. 3 0 0 .00 2596.35 1111411
l FLCW DISTRISUTION FCR SECNO= 29.47 CWSEL=  1222.18
STa= 9118, 11720,
PER ¢= 100.0
ARE4=  25405.5
VEL= 8.9
I *SECND 29.523
29.52 19.80 1222.92 e 0o 1223.70 1.08 .25 .04 1227.00
225000 0. 225000. 0. 26999, 0. 1722, 178, 12271.02
1 .00 8.33 .£0 025 0 .025 .000 1202.82 g8C4.62
gecen? 230. 265, 255. 0 0 0 .00 2602.27 11406.96
I. FLOW DISTRIBUTION FCR SECHC= 28.82 CW3EL=  1222.62
STa=  980% 11435,
PeR = 100.C
AREA= 2§9¢9.2
VEL= 8.3
I *SECND 29.573
298.57 19.84 1222.99 .00 .00 1223.95 .88 .22 L1 1221.30
225000. 0. 225000. 0. 0. 28633. 0. 1291, 185, 1227.3%
b L9 7.88 .0C .025 .025 025 .000 1203.15 69C4.88
001 220, 265. 255 2 ¢ 0 .00 2749.02 11553.90
l FLCW DISTRIBUTION FOR SECNC= 29.57 CW3EL=  1222.99
STA= 3808, 11883
l PER Q= 1000
AREA= 28633.0
l VEL= 7.9
I 01701780 01:12:03 PAGE 66
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL OLOSS  BANK ELEV
Q Ques QCH QRCB ALOB ACH ARCB VoL THA  LEFT/RIGHT
TIME vLo® VCH VRO3 XNL XNCH XNR WIN ELMIN SSTA
SLepe  Xiosl  XLCH XLOBR  ITRIAL IDC ICONT  CCRAR  TOPWID ENOST




29.82 19.84 1223.31
225000, 0. 225000.
12 .00 7.43
.000700 230. 265.

FLOY DISTRIBUTICN FOR SECNC=

374= 8805. 11732,

PER ¢= 100.0
AREA= 30028.8
VEL= 1.5

*SECNOD 29.676
29.68 18.78 1223.58
2250¢00. 0. 2250800.
K] .00 7.15
000644 220. 265.

FLCW DISTRIBUTICN FOR SECNC=

STa= 8el6.  11880.
PER 0= 130.0
AREA= 31458.5
VEL= 1.2

*SECNO 28.751
29.75 19.73 1223.83
225000, 0. 225000.
.1 .00 8.15
001410 383. 400.

FLCY DISTRIBUTION FOR SECNO=

STa=  0367. 13406,

ER 0= 100.0
AREA= 27593.9
VEL= 2.2

p1/01/80  01:12:03

SECNO  DEPTH  CHWSEL
Q QLoe QcH
TIME VLOB VCH
SLOPE  XLOBL  XLCH

.08
0.

no

2

295.

29.7¢

CRINS
QRrO8
VRCE
XLCER

LG 12417
0. 30089
23 2
2
CWSEL=
.06 1224.37
0. 31488,
.025 028
2 0
CWSEL=
.00 1224.856
0. 27594,
.025 .025
0 ¢
CWSEL=
WSELK  EG
ALOB ACH
XNCH

ITRIAL 10

31 ) A3 122110

0. 2070, 212, 1221.67

.025 000 1203.47 8805.22

0 .00 2895.33 11700.55
1223.31

.79 18 .02 1228.00

. 2257. 230, 1228.00
.025 .000 1203.80 £9C5.53

¢ .00 3041.32 11846.34
1223.58
1.03 .37 J1201225.1¢0

g 2528. 262, 123110
.025 .00C 1204.10 9356.65
0 .00 3950.55 13317.31

1223.83

HY HL 0LOSS  BANK ELEV
ARCB VoL Th&  LEFT/RIGHT
XKR WIN ELMIN SSTA

ICONT ~ CCRAR  TCPWID ENDST



25.83 19,88 1224.48
225¢00. 0. 2250C0.
15 .00 9.85

.001925 383. 400.

FLOW DISTRIBUTION FOR SECNO=

STA= 9348, 12694,
PER Q= 100.0
ARSA=  23315.3
VEL= 0.7

*SECNQ 29.903

3301 HV CHANGED MCRE THAN HVINS

29.90  20.13 1224.83
225000, 0. 225030,
.16 .C0 11.78

.002753 333, 400.

FLOW DISTRIBUTICN FOR SECNC=

STA 9329. 1982.
P

O —- O -

100.
19094,
1.

— D

*SECNC 29.981
29.98  21.32
225000, 0. 228C00.
A7 .0¢ 10.40
.001748 283. 400.

1225.32

FLOW DISTRIBUTICN FOR SECNC=

STA=  §321. 1911,

PER Q= 103.0
AREA=  21627.7
VEL= 10.4

01701730 01:12:03
SECNO  DEPTH  CHWSEL
0 gLes 0cH
TI¥E VL08 VCH
SLOPE  XLOBL  XLCH

29.83

(=1

Yy D O

29.90

.08
0.
.00
285,

29.98

CRIKS
OROB
VRCE
XLOSR

FRVIVEREN AV IS 4

0. 23315,

25 025

2 0

CHSEL=

00 1225.99

9. 19004,

025025

2 0

CHSEL=

.00 1228.0

0. 21628,

005 025

3 0

CHSEL=

WSELK  EG

ALOB  ACH
XNL XNCH
ITRIAL  10C

<

2.15

0

.025
0

1224.83

1226.32

RV
ARCB
XNR
ICONT

2762,
000

1204.40

205, 1231.40
9348.43

.00 3273.84 12622.27

.91
2957.
.000

.35 1225.790
322, 123110

1204.70 9329.48

.00 2597.92 11927.41

.87
3144.
.000

L1400 1226.80
346, 1232.75

1205.00 8321.28

.00 2523.49 1184477

HL
VoL
WTN
CORAR

PAGE

OLOSS  BANK ELEV
ThA  LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

68




2220 CRES3 SECTION 3003 EXieNpeL
30,19 21.48 1228.48 .00
225060, 0. 225000. 0.
L2 .0 9.03 .00
conn 1125. 1125 1175.
FLGW DISTRIBUTICN FOR SECNO= 20.1¢
57T4= 8300 12089.
PER 0= 100.¢
AREA=  24825.3
VEL= 9.0
*SECNC 30.458
3301 HV CHANGED MORE THAN HVINS
3048 20077 1229.M7 &
225000 0. 228000, d
i .e¢e 12.9C .02
002113 1285. 1375. 1035
FLCW DISTRIBUTION FOR SECNC= 3C.46
STa= 9358.  10890.
PER 0= 100.0
AREA= 16183.8
VEL= 13.9
er/e/8e 01:12:03

de mme
B ST e

.00 1229.75
0. 24927
.028 €25
2 0
CWSEL=

.00 1232.m1
0. 16184,
25 025
2 0

CWSEL=

3K 3k sk ok 33k 30K ok K K 3K K ok KOK 8 KOk Sk KK KK K kKK K kK Kk ok kokok okl ok ok ok

HEC2 RELEASE DATED NCV 76 UPDATED MAY
ERROR CORR - 01,02,03,04,05,06

1934

1.27 1.52

8. 3745.

.025 .0%0

] .60
1223.48

3.00 2.1¢

g. 4394,

.025 .000

0 .00
1229.77

THIS RUN EXECUTED 01/01/80

PAGE 69

01:29:46




LITEUTAL VDASLUN
I KRNI A K KK AR K K IR IR A KK H KK
l NOTE- ASTERISK (X) AT LEFT OF CROSS-SECTION NUMSER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
5 DRAINAGE ENGINEERING,J

I SUMMARY PRINTOUT

I SECNC q AREA CWSEL PEPTH ELMIN GCH VCH TOPWID 55TA ENDST
2,831 20000.00 4020.00  1206.02 7.42  1198.80 20020.00 4,88  1556.01 £909.23 10475.24
28.831 40000.C0  6214.69  1207.3% 8.79 1198.60 4£000.00 §.44  1537.92 38354.43 10492.3¢
28.221 50000.00 7981.54  1208.45 9.85 1198.60 6(000.0¢C 7.52  1578.41  8829.25 10505.85
29.831 20000.00 9551.76  1205.39 10.79  1198.60 79999.99 2,32 159,52 9R27.59 10517.31%
28.831 100000.00 10920.3%3 1210.19 11.59  1198.60 100000.00 016  1701.05  9826.35 10527.40

I 29.931 12600C.00 12202.94  1210.94 12.34  1198.5¢ 120000.02 9.84 1711.69 2825.1C 10536.79
29.831 140000.00 13399.15  1211.&4 12.0¢  1198.60 140000.02 10,45 1721.58  8823.93 10545.51
28.831 180000.0C 14857.97  1212.27 13.77  1189.50 160000.80 10.92  1759.43 8822.72 10581.20
28.831 190000.00 16033.94  1213.14 14.54  1192.60 1606C0.00 11,23 1825.03  8821.44 10646.43
8.821 200000.C0 17245.85  1213.79 15.19  1198.890 200909.¢0 11,80  1831.70 8920.35 10702.05
23.831 225000.00 18744.83  1214.57 15.97  1198.60 225000.90 12.00 194052  8819.05 10768.57

I 29.017 20000.00  3950.90  1208.29 9.49  1198.99 20560.00 5.06 1799.71  9133.23 10921.94
20,017 40000.00 5286.22  1209.3%7 10.77  1198.80 40000.00 £.36  1872.61  ¢059.84 10930.45
29.017 £2000.00 8324.41 1210.54 11.84  1199.80 £600C0.00 7.21  1939.27 9998.32 10937.59
29.017 37000.00 10183.19  1211.58 12.78  1198.80 83000.00 7.88  19089.73  8944.14 10943.87
29.017 100CC0.00 11919.56  1212.44  13.54 1198.80 1€0000.00 8.39 2031.8% 8917.8C 10949.60
29.017 120000.00 13540.12 1213.23 14.43  1198.80 120000.00 8.96 2041.09  8913.82 10954.91
29.017 140000.00 15084.73  1213.99 15.19  1198.80 140000.08 9.29 2049.90 9910.04 10659.84

l 29.017 150000.00 15611.52 1214.73 15.93  1198.80 1£0000.00 9,83 2058.57 8906.33 10964.90
29.017 180000.00 18115.53  1215.4¢ 16.65  1199.90 120000.00 9.94 2067.0% 2902.58 10869.76
29.017 200000.0C 19511.71  1216.14 17.34  1198.80 200000.00 10.25 2075.29  8898.95 10974.25

l 29.017 225000.00 211§2.32 1216.93 18.13  118%.80 225€00.09 10.63 2086.53  8893.02 10979.54

01/01/80 01:12:03 PAGE 10

SECNO Q AREA CWSEL DEPTH ELMIN QCH YCH TOPWIC S3TA ENDST

l 29.221 20000.00 3520.85  1210.27 9.27 1201.90 200C0.00 5.52 1019.25  9226.21 10245.46
29.221 40000.00 5063.43  1211.67 106.87  1201.00 42000.00 7.90  1049.47  9222.89 10273.35
20.221 60000.00  7311.83  1213.06 12.06  1201.00 60000.00 8.21 1818.04  9221.57 11038.861

l 29.221 8C000.00  8791.3 1213.86 12.86 1201.00 89¢c0.C¢C 9.10 1843.54 9220.23 11069.8%

— |



1S

e gl U e Lt R T R PataL. R ciieeetr

11.¢

20,221 140000.00 12661.68  1215.91  14.91  1201.00 140000.00 05 1920.05  9216.81 11145.67

I 29,221 16000000 13857.10 1216.53  15.53  1201.00 160000.00  11.54 1938.90  2215.78 11154.67

29,791 180000.00 15056.95 1217.15  16.15  1201.00 189000.00  11.95 1945.28  §214.76 11150.03

29.221 200000.00 16204.75 1217.74  16.74  1201.0C 200000.00  12.34  1851.41 9213.77 11165.19

l 29,221 225000.00 17592.32 1218.45  17.45  1201.00 225000.00  12.73 1958.81 §212.59 11171.40

29,470 20000.C0° 5258.85  1211.52 9.02 1282.57 20500.00 3.77  920.84  9142.00 10072.82

29.470 40000.00 7268.58  1213.62  11.12  1202.50 £0000.00 .50 950.90  ©137.24 10088.05

I 29170 §0000.00 8717.50  1215.13  12.53  1202.50 60000.00 5.92  951.37  9133.80 10095.53

20479 20000.00 12616.44 1217.21  14.71  1202.50 80000.90 6.3 2541.47 . 9129.08 11670.55

29.470 106000.00 14574.13  1218.01  15.51  1202.50 190000.00 5.81 2550.39  9127.24 11677.52

20,470 120000.00 16599.38 1218.77  16.27  1202.50 120000.00 7.23  2558.50  9125.53 11684.22

I 29.470 140000.0C 1£422.17  1219.48  15.38  1202.50 140600.00 7.50  2556.53  2123.91 11690.44

20,470 160000.0C 20130.83  1220.15  17.85  1202.50 150090.00 7.95  2573.65 ©122.40 11696.25

29.470 180000.00 21806.22 1220.80  18.30  1202.50 18600C.00 .25 2531.02  9120.92 11701.95

I 20,470 200000.50 22441.10  1221.42  12.92  1202.50 200000.00 8.5 02587.90 9119.49 11707.48

29.470 225000.00 25405.43 1222.18  19.§3  1202.50 225000.09 §.85  2595.25  9117.75 11714.11

l 29.523 20000.00 £039.99  1211.60 §.78  1202.82 20000.00 £.95  ¢50.07 8816.48  9775.55

29.523 40000.00 §108.24 1213.72  10.90  1202.82 40500.00 6.55  993.22 £814.21 9307.44

79.523 §0000.00 9510.21 1215.45  12.53  1202.92 $§0000.00 7.05  2548.52  8812.37 11360.89

29,573 80900.00 14205.16 1217.58  14.35  1202.82 $00CD.00 5.3 2555.20 ©°800.99 11375.18

I 20.523 100000.00 16251.04 1218.47 . 15.65  1202.82 100000.00 5.15 2571.16  £509.13 11380.29

. 29.523 120000.00 12180.90 - 1219.22  16.40  1202.82 120000.00 5.60 2576.78  3808.23 11385.10

29.523 140090.00 20004.95 1219.83  17.11  1202.82 149000.00 7.00  2592.07 8807.57 11389.54

29.523 160000.00 21749.05  1220.50 1778 1202.82 150600.00 7.3 2597.13  ©9806.85 11392,97

l 29,523 180000.00 23403.54 1221.2¢  18.42  1202.82 150000.00 7.6 2591.91 9208.16 11393.07

29.523 200000.00 25039.52 1221.88  19.04  1202.82 200000.00 7.9  2596.53  9905.49 11402.12

20,523 225000.00 26899.26 1222.62  19.80  1202.82 225000.00 8.33  2502.27 8304.58 11406.95

l 29.573 20000.00  4247.59  1211.91 £.76  1203.15 20000.08 £.71 1012.70 9317.42  9830.13

20573 £0002.00 6§498.57 1214.09  10.04  1203.15 40000.00 §.16  1050.13 8814.95  9865.09

29.573 §0000.00 10507.77 1216.33  13.18  1203.15 S000.00 5.71  2695.36  8812.41 11508.77

I 29.573 £0000.00 14893.18  1217.87  14.82  1203.15 89000.00 §.37  2709.20  £810.57 11519.77

29.573 100000.00 17121.22  1218.78  15.§3  1203.15 102600.00 5.84  2715.7C  8809.54 11505.34

20,573 120000.00 19192.84  1219.54  16.3%  1203.15 120000.00 6.5 2721.72  8808.78 11530.50

I 79,573 .160000.00 21150.39  1220.25  17.11 1203.15 142020.00 §.62  2727.41 8807.97 11535.32

29.572 169000.00 23022.02 1220.95  17.80  1203.15 180000.90 6.95 2732.83 °¢07.19 11540.02

29.573 18000000 24202.10  1221.60  18.45  1203.15 180000.0C 7.25  2127.98  §905.46 11504.43

29.573 200000.00 26525.26 1222.23  19.08  1203.15 200050.C0 7.54  2742.95  ©905.74 11548.79

l 79.573 225000.00 29633.02 1222.89  19.84  1203.15 22500C.CO 7.85 2743.02 83C4.88 11553.90
I 01/01/80  01:12:03 PAGE T

I SECNO 0 AREA CWSEL  DEPTH  ELMIN QeH YCH  TOPHID  SSTA ENDST

29.623 20000.00  4410.01  1212.%8 8.71  1203.47 20002.00 .54 1085.59  6918.45  9884.04

l 29.623 40000.00 6819.00 1214.40  10.93  1203.47 40000.09 5.87  1104.93  9815.31 9920.T4

29.623 §0000.00 11362.32 121679 13.32  1203.47 €0009.00 5.27 2941.05  £812.97 11654.02

29.623 90000.00 15495.08  1218.23  14.75  1203.47 860C0.00 5.1  2853.05  8811.25 11654.31
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- 29,622 140000.00 22123.04  12cl.54 17.07  1203.47 143G60.0C 5,32 2872.33  ¢3€8.51 11850.83

l 29.623 150000.00 2411449 1221.24 17.77  1203.47 160000.C0 6.54 2872.1C 2207.68 11885.78

29.623 180000.C0 28011.72  1221.99 18.42  1203.47 1520C02.00 §.92 2833.58 2306.90 11580.48

29.523 200000.00 27846.97  1222.53 19.05  1203.47 200000.C¢C 7.18  2282.88  9306.14 116§95.02

I 29.523 225000.00 30088.78  1223.%1 19.84  1203.47 225603.00 7.48  2895.33  £805.22 11700.55

29.875 20000.C0  4B52.53  1212.43 8.63 1203.30 20700.09 £.35  1113.14  8819.48  9937.80

29.676 40000.00  7106.80  1214.¢8 10.89  1203.90 400€0.00 5.63  1160.1%  €816.85  9876.83

I 29.875 6§0008.00 12152.85  j217.18 13.38  1203.80 S0c0C.00 4,96 2983.11  2813.55 11732.57

29.876 80000.00 16028.36 1218.47 14.67  1203.80 80023.00 4,00 2996.50  2811.92 11302.%1

29.876 100C00.C0 12508.C8  1219.29 15.49  12£3.80 100000.60 5.4t  2003.8] -8210.2%3 11274.869

28.876 120000.00 20825.8% 1220.07 16.27  1203.80 120000.00 5,76 3010.57  £30£.62 11320.49

I 29.676 14C0C0.60 23029.2 1222.80 17.00  1203.80 14260C.00 £.08 20%5.97 2209.00 11825.97

29,675 160000.00 25135.39  1221.4% 17.69  1203.80 1800C0.00 §.37  3023.07 £908.13 11831.20

29.576 180CC00.00 27144.08  1222.18 18.35  1203.80 18£000.00 §.63 3028.3% 8307.30 11835.18

I 29.576 200000.00 28087.35 1222.80 19.90  1203.80 2090€0.00 6.8% 3)34.49 §306.50 11840.99

29.876 225000.00 31458.493  1223.358 19.76  1203.80 225000.C0 7.15  2041.22  2805.53 11845.84

29,781 20000.00  3015.27  1212.M1 8.81  1204.10 28030.00 5.2 713.10  9882.50 10375.70

I 29,751 42000.00 S513.80  1214.90 10.80  1204.10 40000.0¢C 7.25 973.23  9845.43 104737

29,751 §08C0.CC  T7741.20  1217.22 13.22  1204.10 60000.00 7.75  1011.94  9526.53 1£638.47

29.751 £3000.0C  9918.48  1218.44 14,24 120410 20009.01 9.97  1093.22  9517.80 1071412

I 29,751 10000C.00 11718811 1216.52 15.42  1204.10 10£030.¢€0 8.94 2€74.07 9390.91 13284.88

_ 29.751 120000.00 14092.65  1220.3¢C 18.20  1204.10 120000.00 .32 2724.8% 95459.98 13274.%3

29.751 140000.00 16838.10  1221.94 16.94  1204.10 140000.00 £.31  3771.83  9511.80 13283.44

29.75* 150000.00 19519.43 1221.72 17.63  1204.10 150000.C0 3.20 3917.05  9474.9% 13292.03

I 29.751 1800G0.00 22077.30  1222.40 18.30  1204.1C 180080.00 8.15 2859.87  C440.25 13200.13

29.751 2000CC.00 24548.93  1223.04 12.94  1204.10 208£90.00 8.15  3300.30  3407.97 13207.88

20.751 228000.00 275093.95  1223.83 19.73  1204.10 225590.0¢0 8.15 3950.65 9356.85 12317.31

I 29.827 20000.02 3154.02  1212.01 g.81  1204.4C 20000.00 £.24 539.47 8389.72 10183.20

20,827 40000.00 4521.65  1215.20 10.90  1204.40 40000.CD 8.65 §02.8%  CESA.S4 10217.92

29.227 60000.00  g421.81  1217.65 13.25  1204.40 £0000.0¢ 9.34 £39.19  9589.73 10407.91

I 29.827 80000.00 T449.38  1218.83 14,43 120440 80000.00 10.74 011.53  9552.14 10473.67

29,827 10CC00.00 13804.68  1221.30 16.9C  1204.40 99999.99 7.24  AN5.T1 9476.85 12592.35

29,927 120060.00 14614.69  1221.58 17.16  1204.40 120000.00 8,21  2129.40 946548 12564.97

; l 29.927 140000.00 1§C23.95  1222.01 17.61  1204.40 140000.00 8.74  3153.32 9445.16 12399.47

29.327 150000.€0 17659.65  1222.%2 18,12 1204.40 160C00.00 9.06 3120.75 8423.91 12604.66

29.827 180200.70 19385.35  1223.0% 18.85  1204.40 180300.CC 9.30 2208.9% 9401.05 12810.00

28.827 200020.0C 21094.88  1223.% 19.19  1204.40 200000.09 9.43 3237.61 €377.8%1 12615.42

I 29.827 225000.00 23315.31  1224.2 19.88  1204.480 225060.0¢0 9.65 3273.84 9242.43 12822.27
I g1/01/80  01:12:03 PAGE T2

I SECNO Q AREA CWSEL DEPTH ELMIN GeH VCH TOPAID 35TA ENDST

20,903 20000.00 2551.22 1213.43 8.73  1204.70 20003.00 7.4 470.31 9536.21 10006.52

l 28.903 400C0.00 3773.23  1215.82 11,12 1204.70 4080C.00 10.60 557.21  9524.04 10291.G6

29.903 56000.00 5162.35 1218.08 13.38  1204.70 €0C00.09 11.82 £68.26  9512.48 10181.33

29.903 80000.00 6€030.20 1218.32 14.62  1204.7C 2£000.00 13.27 730.09  9505.14 10236.23
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01/01/80  00:14:10

B3T3 32233333250 2033 0330200 es ettt ot bbb et bt ity

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

[BM-PC-XT VERSION
KRR RKRRARR KRR

T1 SALT RIVER FLOOD INSURANCE STUDY, COUNTRY CLUB TO GRANITE REEF

T2 INPUT FILE:88052PQ.H2I (INCLUDING THE PIT)
T3 BY CMG DRAINAGE ENGINEERING,J0B# 88052

J1 ICHECK  INQ NINV IDIR STRT
0. 2. 0. 0. .002000

J2  NPROF IPLOT PRFVS XSECV XSECH
1.000 .000  -1.000 .000 .00

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

METRIC

.00

FN

0 .000

38,000  43.000  25.000 1.000 8.000  42.000

54.000 .000 .000 .000 .00
NC .025 .025 025 .300
QT 11.000 20000.000 406000.000 60000.000
QT 200000.000 225000.000 .000 .000

X1 28.831 24.000 8810.000 10940.000
GR  1220.000 8810.000 1208.000  8830.000
GR  1204.000 9200.000 1204.000  9300.000
GR  1204.000 9700.000 1204.000  9800.000
GR  1204.000 10170.000 1200.000 10250.000
GR  1208.000 10500.000 1212.000  10550.000

X 29.017 24.000 87406.000  11000.000
GR  1226.000 8740.000 1220.000  8870.000
GR  1208.000 9250.000 1208.000  9400.000
GR  1208.000 9800.000 1208.000  9900.000
GR  1200.000 10130.000 1204.000 10190.000
GR  1204.000 10600.000 1208.000 10610.000

X1 29.221 21.000 9150.000 11220.000
GR  1224.000 9150.000 1220.000  9210.000
GR  1208.000 9600.000 1208.000  9700.000
GR  1204.000 10080.000 1208.000  10200.000
GR  1212.000 10700.000 1212.000 10800.000
GR  1224.000 11220.000 .000 .000

0 .000

.500
80000.000
.000

.000
1204.000
1204.000
1204.000
1198.600
1216.000

1000.000
1216.000
1208.000
1204.000
1204.000
1208.000

§50.000
1208.000
1208.000
1212.000
1212.000

.000

HVINS

.0

ALLDC

.000

14.000
.000

.000
100000.000
.000

.000
8980.000
9400.000
9900.000
10320.000
10890.000

1020.000
8900.000
9500.000
9970.000
16300.000
10920.000

970.000
9230.000
9800.000

10280.000
10900.000
.000

Q

0. 12
16H

.000

26.000
.000

.000
120000.000
.000

.000
1204.000
1204.000
1204.000
1200.000
1220.000

1020.000
1212.000
1208.000
1200.000
1204.000
1220.000

1020.000
1208.000
1204.000
1212.000
1212.000

.000

PAGE 1

THIS RUN EXECUTED 01/01/80  00:14:12

WSEL FQ
17.310 .000
CHNIM ITRACE
.000  15.000
4.000  53.000
.000 .000
.000 .000
140000.000 160000.000
.000 .000
.000 .000
9010.000  1204.000
9500.000 1204.000
10000.000  1204.000
10400.000 1204.000
10940.000 .000
.000 .000
8920.000  1208.000
9600.000 1208.000
10010.000  1198.800
10400.000 1204.000
11000.000 .000
.000 .000
9400.000 1208.000
9920.000 1201.000
10400.000 1212.000
11600.000 1216.000
.000 .000

.000
180000.000
.000

.000
9100.000
9600.000
10100.000
10450.000
.000

.000
9150.000
9700.000

10080.000
10500.000
.000

.000
9500.000
10000.000
10570.000
111560.000
.000




l

01/01/80
X1 29,
GR 1230,
GR 1184,
GR 1208,
6R 1216,
X1 29,
GR  1228.
GR 1164,
6R 1164,
GR  1212.
GR  1216.
GR 1215,
X1 29.
GR 1228,
GR 1164,
GR 1164,
GR 1212
GR  1216.
GR 1216,
X1 29
GR  1228.
GR 1164
GR 1164,
GR 1212,
G6R  1216.
GR  1216.
X1 29,
GR 1228
GR  1164.
GR 1164,
GR 1212,
GR  1216.
GR  1216.
X1 29
GR 1195,
GR 1164,
GR 1187
GR 1184
GR  1183.
GR 1186
X1 29
GR  1206.
GR 1164,
GR  1198.
GR 1195,
GR 1194,
GR 1195,

473
000
000
000
000

523
000
000
000
000
000
000

573
000
000
000
000
000
000

.623

000

.000

000
000
000
000

676
000
000
000
000
000
000

.696

000
000

.000
.400

000

.500

116

000
000
000
900
000
900

03:34:18

18.
9100,
9300.
9800.

10600

30
8800

8948.
9319,
9638.

9986
10357

30.

8800
8965
93179
9735

10124,
10538.

30,
8800.

8982
9439

9832.
10262.
10718,

30.
8800.
8000.
9500.
9930.

10400.
10900.

28.
8940.

9316
9524
9762
9992
10257

29
8940
9354
9676
9975

10240
10638

000
000
000
000
.000

.00
.000
330
160
070
.640
470

000
.000
.550
440
.380
430
310

000
000
180
.120
690
210
160

000
000
000
000
000
000
000

000
000
.430
.450
.200
.510
.500

.000
.000
110
.520
J10
.530
.650

9100
1208
1164
1208
1216

8800.

1204
1164
1164

1216.
1218,
12186,

8800

1204,

1164
1164
1216

1216.
1216.

8800

1204,
1164.

1164
1216

1216.

1216

8800

1204.
1164,
1164.

1216
1216
1216

8940
1187
1164
1186
1183
1183
1187

8940
1198
1164
1198
1195
1194
1197

.000
.000
.000
.000
.000

000
.000
.000
.000
000
000
000

.000
000
.000
.000
.000
000
000

.000
000
000
.000
.000
000
.000

.000
000
000
000
.000
.000
.000

.000
.000
.000
.§00
.900
.900
.000

.000
.000
.000
.600
400
.000
.500

11730.
9150,
9400.
9900.

11000.

11084.
8822.
9022.
9354.
9689.

10060.

10431,

11349,
8824,
9048.
9419.
9793.

10207

10621.

11614,
88217,
2074,
9483,
9896.

10353.

10810

11880
8830.
9100.
9548.

10000.

10500.

11000.

10346.
8964,
9368.
9564.
9811.

10058.

10292.

10824.
8973.
9444,
9722.

10041.

10350.

10705.

000
000
000
000
000

290
250
500
980
980
810
630

520
830
330
420
320

210

090

160
420
110
860
660
600

.540

.000

000
000
300
000
000
000

650
160
430
080
130
380
170

430
180
290
970
470
010
000

1030.
1204,
1164,
1208.
12186.

230,
1203.
1164.
1212.
1216,
1216,
12186.

230.
.800
.000
1212,
.000

1203
1164

1216

1218.
1216.

230.
1203.
1164
1212.
1216.
1216.
1216.

230.
.800
.000

1203
1164

1212.
1216.
1216.
1218.

102.
1187.
1178.
1186.
1183.
1184,
1211,

102.
1198.
1164,
1197.
1194,
1194,
1198.

000
000
000
000
000

000
800
000
000
000
000
000

000

000

000
000

000
800
000
000

000
000
000

000

000
000
060
000

500
000
800
000
300
500
000

500
000
000
600
900
900
000

70.000
9190.000
9500.000

10020.000
11660.000

255.000
8874.170
§096.660
9363.660
9764.150

10134.970
10728.290

255.000
8882.780
9131.110
9428.100
9876.100

10289.980
10952.200

255.000
8891.390
9165.550
9494.550
9988.050

10444.990
11176. 100

255.000
8900.000
9200.000
8560.000

10100.000
10600.000
11400.000

19.000
9100.000
9415.490
9613.610
9861.260

10108.910
10346.650

79.000
9100.000
9513.960
9776.050

10107.820
10439.590
10751.450

1300
1203
1164
1212
1224

265
1203
1164
1212
1216
1216
1216

265
1203
1164
1212
1215
1216
1216

265

1203.

1164

1212.

1216

1216.
1216,

265
1203

1164.
1212,

1216
1216
1216

107
1187
1183
1185
1183
1185

107
1198
1189
1197
1194
1195
1222

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000

.000
000
.000
000
.000
000
000

.000
.000
000
000
.000
.000
.000

.000
.000
.000
.500
.000
.200
.000

.000
.000
.900
000
.300
.500
.000

9230,
9556.
10080.
11730.

8889.
9170.

000
000
100
000
000

000
009
830

9430.400

9838,
10209.
11017,

.

LERRR
9213.
9503.
9958,
10372.
11275,

310
140
540

000
330
880
600
870
160
020

.000

8909.
9256.
§576.
10079
10536
11532

670
940
800

.440
.380
.510

.000

8920.
9300.
9650.
10200.
10700
11790.

000
000
000
000

.000

000

.000

9202.
9465,
9663.
9890.
10158.

510
020
140
980
440

.00

.000

9200.
9576.
9842,
10174,
10505.
10824.

000
990
400
170
940
430

.000
1164.000
1204.000
1216.000

.000

.000
1164.000
1164.000
1212.000
1216.000
1216.000
1228.000

.000
1164.000
1164.000
1212.000
1216.000
1216.000
1228.000

.000
1164.,000
1164.000
1212.000
1216.000
1216.000
1228.000

.000
1164.000
1164.000
1212.000
1216.000
1216.000
1228.000

.000
1164.000
1187.000
1184.900
1183.000
1185.900

.000

.000
1198.000
1194.000
1196.500
1184.000
1186.200

.000

PAGE

.000
9243.000
9570.000

16100.000

.000

.000
8898.420
9244.990
9541.650
9912.480

10283.300
11084.290

.000
8909.840
9296.060
9627.710

10041.650
10455.540
11349.520

.000
8921.270
9348.330
9713.880

10170.830
10627.770
11614.760

.000
8932.700
9400.000
9800.000

10300.000
10800.000
11880.000

.000
9249.560
9489.780
9712.670
9310.790

10207.970

.000

.000
9291.670
9643.340
9908.760

10213.980
10572,290
.000

2




I 01/01/80  03:34:18 PAGE 3

X1 29.736 30.000 8940.000 11302.220 102.500 19.000 107.000 .000 .000 .000
GR  1217.000 8940.000 1209.000  8981.590  1209.000  9100.000  1209.000  9200.000  1209.000  9300.000
GR  1209.000 9380.840 1164.000  9459.850  1164.000  9572.140  1164.000  9659.480  1200.900  9738.500
GR  1205.000 9821.670 1209.000  9863.260  1209.000  9921.490  1208.600  9988.030  1208.000 10071.200
GR  1207.500 10154.380 1206.900  10237.560  1206.400 10320.730  1205.900  10403.910  1205.300  10487.090
GR  1205.000 10536.990  1205.000 10570.260  1205.000 10707.500  1205.900 10819.790  1206.500  10302.970
GR  1207.200 10986,150 1207.900  11069.320  1208.500  11152.500  1209.000 11210.720  1233.000  11302.220

X1 29.753 31.0060 8940.000 11780.000 102,500 79.000 107.000 .000 .000 .000
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  9700.000  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
GR  1219.000 10300.000 1218.500 10400.000  1217.900  10500.000  1217.400  10600.000  1216.900  10700.000
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  11670.000

GR  1244.000 11780.000 .000 .000 .000 .000 .000 .000 .000 .000
X1 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
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.§10
GR  1222.300 11963.560 1222.250 12296.500 1222250  12629.450  1222.250 12962.390  1222.250 13295.340
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

X1 29.867 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  9759.530  1211.500  9933.240  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
GR 1221.500 11342.370  1221.500 11597.670  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

X1 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  1210.750  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
GR  1220.800 10721.180 1220.750 10898.830  1220.750 11076.480  1220.750  11254.130 1220.750  11431.780
GR  1220.800 11609.430 1220.750 11787.080  1220.750 11964.720  1220.750  12142.370  1220.750  12320.020
GR  1220.800 12675.320 1232.750 12799.670 .000 .000 .000 .000 .000 .000

i I N N N B D B BN B .

X1 29.981 18.000 9300.000  11911.430 280.000 216.000 293.000 .000 .000 .000
GR  1226.800 9300.000 1220.750  9566.470  1212.750  9619.770  1210.750  9744.120  1205.000  9921.770
GR  1205.000 10099.420 1208.750 10117.180  1212.750  10152.710  1216.750 10312.600  1220.750  10543.540
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 11787.080  1232.750  11911.430 .000 .000 .000 000

X1 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  9§19.770  1212.000  9744.120  1207.000  9921.770
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
GR  1222.000 11609.430 1222.000 11787.080  1222.000 11964.720  1234.000 12089.070 .000 .000
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X1 30.458
GR  1239.000
GR  1209.000
GR  1220.000
EJ .000
*PROF 1

15.000
9300.000
9950.000

10400.000
.000

9300.000
1220.000
1216.000
1220.000

.000

10800.000
9420.000
10000.000
10550.000
.000

1285.000
1216.000
1220.000
1224.000

.000

1035.000
9540.000
10060.000
10640.000
.000

1375.000
1216.000
1220.000
1228.000

.000

.000
9660.000
10200.000
10740.000
.000

.000
1209.000
1220.000
1232.000

.000

PAGE

.000
9750.000
10300.000
10800.000
.000

4
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SECNO  DEPTH  CHWSEL

Q QLoB QCH

TIME vLo8 VCH

SLOPE  XLOBL  XLCH
CCHV=  .300 CEHV=  .500

*SECNO 28.831

28.83 7.42 1206.02
20000, 0. 20000.
.00 .00 4.98
.001994 0. 0.

FLOW DISTRIBUTION FOR SECNO=

STA=  8909.  10940.
PER Q=  100.0
AREA=  4020.0
VEL= 5.0
*SECNO 29.017
29.02 9.49 1208.29
20000. 0. 20000.
.06 .00 5.06
002524 1000, 1020.

FLOW DISTRIBUTION FOR SECNO=

STA= 9133, 11000.
PER Q=  100.0
AREA=  3950.9
VEL= 5.1
*SECNO 29.221
29.22 9.27 1210.27
20000, 0. 20000,
1 .00 5.52
.001595 950, 1020.

FLOW DISTRIBUTION FOR SECNO=

STA= 9226,  11220.
PER Q=  100.0
AREA=  3620.9
VEL= 5.5

CRINS
QrOB
VROB
XLOBR

.00
0.
.00
0.

28.83

.00

.00
1020.

29.02

.00

.00
970.

29.22

1217.31

WSELK  EG
ALOB ACH
XNL XNCH
ITRIAL  IDC

1206.40
0. 4020.
.025 .025
0 0

CHSEL=

.00 1208.69
0. 3951,
.025 .025
3 0

CWSEL=

.00 1210.75
0. 3621,
025 .025
2 0

CHSEL=

PAGE

HV HL 0LOSS  BANK ELEV
AROB yoL THA  LEFT/RIGHT
XNR WIN ELMIN S5TA
ICONT ~ CORAR  TOPWID ENDST
.38 .00 .00 1220.00
0. 0. 0. 1220.00
.025 ,000 1198.60 8909.23

1 .00 1566.01 10475.24
1206.02

.40 2.28 .01 1226.00

0. 93. 39, 1220.00

.025 000 1198.80 9133.23

0 .00 1788.71 10921.94
1208.29

A7 2.02 .04 1224.00

0. 182. 72, 1224.00

.025 000 1201.00 9226.21

0 .00 1019.25 10245.46
1210.21




.
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SECNO  DEPTH

Q QLO8
TIME vLO8
SLOPE  XLOBL

*SECNO 29.473
29.47
20000.
43
.000008

FLOW DISTRIBUTION FOR SECNO=

STA= 9143,

PERQ= 1

AREA= 177
VEL=

*SECNO 29.523
29.52
20000.
51
.000002

FLOW DISTRIBUTION FOR SECNO=

STA= 8816,

PER Q= 1

AREA= 223
VEL=

*SECNO 29.573
29.57
20000.
.60
.000001

FLOW DISTRIBUTION FOR SECNO=

STA=  8818.

PERQ= 1

AREA= 249
VEL=

46.90
0.
.00
1030.

CHSEL
QCH
VCH
XLCH

1210.90
20000.
1.13
1300,

11730.
00.0
55.1
1.1
46.91 1210.91
0. 20000.
.00 .89
230. 265.

11084.
00.0
.4
.9
46.91 1210.91
0. 20000.
.00 .80
230, -265.

11350,

00.0
69.7
.8

CRIWS
QRO8
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL
.00 .00
0. 0.
00 025
970, 2
29.47
.00 .00
0. 0.
00 .05
255. 2
29.52
.00 .00
0. 0.
00 .025
255. 0
29.57

EG
ACH
XNCH
InC

1210.92

17755,
.025
0

CHWSEL=

1210.92
22311.
.025

0

CWSEL=

1210.92
24970,
.025

0

CHSEL=

PAGE
HY HL 0L0SS  BANK ELEV
AROB  VOL THA  LEFT/RIGHT
XNR WIN ELMIN 5STA
ICONT  CORAR  TOPHID  ENDST
.02 .03 14 1230.00
0.  501. 101, 1224.00
025 .000 1164.00 9143.41
0 .00 920,07 10063.48
1210.90
.01 .00 .00 1228:00
0.  623.  106. 1228.00
025 .000 1164,00 8815.84
0 .00 547.62 9363.46
1210.91
.01 .00 .00 1228.00
0.  7167.  109. 1228.00
025 .000 1164.00 8817.68
0 .00 611.20 9428.88
1210.91
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I 01/01/80  03:34:18 PAGE T
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG hv HL 0LOSS  BANK ELEV
Q QLo8 QCH QRrOB ALOB ACH AROB VoL THA  LEFT/RIGHT

TIME VLOS VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPHWID ENDST

*SECNO 29.623

29.62  46.92 1210.92 .00 .00 1210.92 .01 .00 .00 1228.00
20000, 0. 20000. 0. 0. 27569, 0. 921, 113, 1228.00
.10 .00 .13 .00 .025 .025 ,025 .000 1164.00 8819.52
.0g0001 230. 265. 255, 0 0 0 .00 674.79 948431
FLOW DISTRIBUTION FOR SECNO= 29.62 CHSEL=  1210.92
STA=  8820. 11615,
PER Q=  100.0
AREA= 21569.2
VEL= a
*SECNO 29.676
29.68  46.92 1210.92 .00 .00 1210.92 .01 .00 .00 1228.00
20000. 0. 20000, 0. 0. 30169. 0. 1102, 117, 1228.00
.81 .00 .66 .00 .025 .025 025 .000 1164.00 8821.36
.000001 230. 265, 255, 0 0 0 .00 738.38 9559.74
FLOW DISTRIBUTION FOR SECNO= 29.68 CHSEL=  1210.92
STA= 8821,  11880.
PER Q= 100.0
AREA= 30169.1
VEL= N

*SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 15.92 FEETY

29.70  46.92 1210.92 .00 .00 1210.93 .00 .00 .00 1195.00
20000. 0. 20000. 0. 0. 38990, 0. 1187. 120.  1211.00
.87 .00 .51 .00 .025 .025 .025 .000 1164.00 8340.00
.000001 103. 107. 79. 0 0 0 .00 1406.46 10346.46
FLOW DISTRIBUTION FOR SECNO= 29.70 CHSEL=  1210.92
STA=  B8940.  10347.
PER Q=  100.0
AREA= 38989.8
VEL= .5




I 01/01/80  03:34:18

SECNO  DEPTH  CHSEL  CRIWS  WSE
Q QLB QcH QRO8  ALO
TIME  VLOB  VCH VROB  XNL
I SLOPE  XLOBL  XLCH  XLOBR IR
XSECNO 29.716
I 3280 CROSS SECTION  29.72 EXTENDED
20.72  46.92 1210.92 .00
20000. 0. 20000. 0.
I .92 .00 .59 .00
.000002 103, 107. 19.
l FLOW DISTRIBUTION FOR SECNO=  29.72
STA=  8940.  10824.
I PER Q=  100.0
AREA= 34143.1
VEL= .6
l *SECNO 29.736
20.74  46.92 1210.92 .00
I 20000, 0.  20000. 0.
.95 .00 .97 .00
,000014 103, 101, 1.
I FLOW DISTRIBUTION FOR SECNO=  29.74
l STA=  8972.  11302.
PER Q=  100.0
AREA= 20670.5
I VEL= 1.0
¥SECNO 29.753
l 3301 HY CHANGED MORE THAN HVINS
' 7185 MINIMUM SPECIFIC ENERGY
I 3720 CRITICAL DEPTH ASSUMED
29.75  5.57 1209.77 1209.77
20000. 0. 20000, 0.
.96 00 12,38 .00
I .005436  103. 107. 19.

.025

.025

.025

LK  EG
8 ACH
XNCH

IALIDC

4.92 FEET

.00 1210.93
0. 34143,
.025
0 0

CHSEL=

.00 1210.93
0. 20670.
.025
0 0

CWSEL=

.00 1212.13
0. 1620.
.025
4 17

RV
AROB
XNR
ICONT

.01
0.
025
0

1210,92

.01
0

.025
0

1210.92

.3

.025

PAGE

HL 0L0SS  BANK ELEV
VO  THA LEFT/RIGHT
WIN  ELMIN  SSTA
CORAR  TOPHID  ENDST
.00 .00 1206.00
1217, 128, 1222.00
.000 1164.00 8940.00

.00 1850.74 10790.74

.00 .00 1217.00
1345. 129, 1233.00
.000 1164.00 8971.60

.00 2246.44 11218.04

1.18 1228.00

132, 1244.00
1204.20 9531.53
342.15 9873.68

.0
1312.
.000
.00




I 01/01/80  03:34:18 PAGE 9

SECNO  DEPTH  CWSEL  CRIWS  HWSELK EG HY HL 0L0SS  BANK ELEV
Q QLos QCH QRrO8 ALOB ACH AROB VoL THA  LEFT/RIGHT
TIME yLo8 VCH VROB ANL XNCH XNR WIN ELMIN SSTA

SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPHID ENDST

FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL=  1209.77

STA=  9532. 11780,
PER Q=  100.0
AREA=  1620.4
VEL= 12.3

*SECNO 29.812
3301 HV CHANGED MORE THAN HVINS

29.81 8.52 1212.82 .00 .00 1213.11 .28 .36 .62 1228.30
20000. 0. 20000, 0. 0. 4591, 0. 1393, 136, 1234.25
.98 .00 4.36 .00 .025 .025 .025 .000 1204.30 10066.54
.000530 280. 293. 218. 2 0 0 .00 807.70 10874.24

FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL=  1212.82

STA= 10067, 15859,
PER Q= 100.0

AREA=  4591.0

I VEL= 4.4
*SECNO 29.867 :

I 29.817 8.44 1212.94 .00 .00 1213.38 45 .20 .08 1227.50

20000. 0. 20000, 0. 0. 3724, 0. 1421, 141, 1233.50

.99 .00 5.37 .00 .025 .025 .025 000 1204.50 9809.08
.000836 280. 293. 216. 2 0 0 00 709.25 10518.34

FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL=  1212.94

STA= 9809,  14329.
PER Q=  100.0
AREA= 37241
VEL= 5.4

*SECNO 29.923
29.92 8.34 1213.12 .00 .00 1213.91 .18 .35 AT 1226.80
20000. 0. 20000. 0. 0. 2804, 0. 1443, 145,  1232.75
1.00 .00 1.13 .00 .025 025 .025 000 1204.78 9617.28
.001646 280. 293. 216. 1 0 0 .00 550.37 10167.65




01/01/80  03:34:18
SECNO  DEPTH  CHWSEL
Q QLos QcH
TIME vLO8 VCH
SLOPE  XLOBL  XLCH

FLOW DISTRIBUTION FOR SECNO=

STA= 9617,  12800.
PER Q= 100.0
AREA=  2603.7
VEL= 1.1
*SECNO 29.981
29.98 8.712 1213.72
20000, 0. 20000.
1.01 .00 6.49
.001281 280, 293,

FLOW DISTRIBUTION FOR SECNO=

STA= 9613, 11911,
PER Q=  100.0
AREA=  3082.9
VEL= 6.5
*SECNO 30.194
30.19 8.22 1215.22
20000. 0. 20000.
1.06 .00 5.62
.001410 1125, 1125.

FLOW DISTRIBUTION FOR SECNO=

STA= 9612, 12089,
PER Q= 100.0
AREA=  3019.0
VEL= 6.6
*SECNO 30.458
30.45 8.65 1217.85
20000, 0. 20000.
1.1 .00 8.4%
.002787 1285, 1375,

CRIWS
QRrOB
VROB
XLOBR

29.92

.00
.00
216.

29.98

.00

.00
1178,

30.19

.00
0.
.00
1035.

WSELK  EG
ALOB ACH
XNL XNCH
ITRIAL  IDC

CWSEL=

.00 1214.31
0. 3083,

.025 .025

2 0

CHSEL=

.00 1215.90
0. 3019,

.025 .025

3 0

CWSEL=

.00 1218.71
0. 2363,

.025 .025

2 0

PAGE
Hv HL 0LOSS  BANK ELEV
AROB voL TWA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT  CORAR  TOPWID ENDST
1213.12
.65 42 .04 1226.80
0. 1463. 149, 1232.75
.025 .000 1205.00 9613.29
0 .00 578.29 10191,58
1213.72
.68 1.51 .01 1228.00
0. 1541. 164.  1234.00
025 .000 1207.00 9611.66
0 .00 589.68 10201.34
1215.22
1.1 2.85 .22 1239.00
0. 1626. 182.  1232.00
.025 .000 1209.00 9490.34
0 L00  534.49 10024.83

10
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SECNO  DEPTH  CWSEL  CRINS  WSELK  EG HY HL 0LOSS  BANK ELEV
Q QLOB QCH QRrOB ALOB ACH AROB VoL THA  LEFT/RIGHT
TIME vLO8 VCH VROB XNL XNCH XNR HTN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPKWID ENDST

FLOW DISTRIBUTION FOR SECNO= 30.46 CWSEL=  1217.65

STA=  9490.  10800.
PER Q=  100.0
AREA=  2363.1
VEL= 8.5




e
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THIS RUN EXECUTED 01/01/80  03:38:10

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
[8M-PC~XT VERSION

**l!!llllllllllllllllllll!*ll!l*l&llllllllllNFHJFK*

T
T2
13
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
0. 3. 0. 0. .002000 .00 .0 0. 1217.310 - .000
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 184 CHNIM ITRACE
2.000 .00 -1.000 .000 .000 .000 .000 .000 .06  15.000
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SECNO  DEPTH  CHWSEL
Q QLo8s QCH
TIME VLo8 VCH
SLOPE  XLOBL  XLCH
*PROF 2
CCHv= .300 CERV= .500
*SECNO 28.831
28.83 8.79 1207.39
40000. 0. 40000.
.00 .00 6.44
.001982 0. 0.

FLOW DISTRIBUTION FOR SECNO=

STA=  8854.  10940.
PER Q=  100.0
AREA=  6214.17
VEL= 5.4
*SECNO 29.017
29.02  10.77 1208.57
40000. 0. 40000.
.04 .00 6.36
.002279  1000. 1020.

FLOW DISTRIBUTION FOR SECNO=

STA=  9060.  11000.
PER Q= 100.0
AREA=  6286.2
VEL= 5.4

*SECNO 29.221

29,22 10.67 1211.67
40000. 0. 40000,
.08 .00 1.90
002170 950. 1020.

FLOW DISTRIBUTION FOR SECNO=

STA= 9224, 11220,
PER Q= 100.0
AREA=  5063.4
VEL= 7.9

CRIKS
QRO8
VROS
XLOBR

ANL

WSELK  EG

ALOB ACH
XNCH

ITRIAL  IDC

.00 1217.31 1208.03

0.
.00
0.

28.83

00
.00
1020,

28.02

.00
0.
.00
970.

29.22

0. 6215,

.025 .025

0 0

CWSEL=

.00 1210.20
0.  6286.

.025 .025

2 0

CWSEL=

.00 1212.64
0. 5063,

.025 .025

1 0

CHSEL=

RV
AROB
XNR

ICONT

.64
0.
.025
6

1207.39

.63
0.
.025
0

1209.57

917
0.
.025
0

1211.67

voL THA
WIN ELMIN
CORAR

PAGE

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

0L03S

TOPKID

.00 .00 1220.00

0. 0. 1220.00
.000 1198.60 8854.43

.00 1637.93 10492.36

2.11 .00 1226.00

146. 41, 1220.00

.000 1198.80 9059.84
.00 1870.61 10930.45

2.21 AT 122400
219. 15.  1224.00
.000 1201.00 9223.89

.00 1049.47 10273.35
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' 01/01/80  03:34:18

R IE B BN BN N B BN B BN IR B IS B B BE B e

SECNO D
Q Q
TIE  V
SLOPE X

*SECNO 29.473

EPTH
L08
Lo8
LOBL

CHSEL
QcH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

3301 HV CHANGED MORE THAN HVINS

29.47
40000.
.26
.000022

FLOW DISTRIBUTION FOR SECNO=

STA= 9139,

PER Q= 1

AREA= 1896
VEL=

*SECNO 29.523
29.52
40000.
.30
.000010

FLOW DISTRIBUTION FOR SECNO=

STA= 8814,

PER Q= 1

AREA= 237
VEL=

*SECNO 29.573
29.57
40000.
.35
.000008

FLOW DISTRIBUTION FOR SECNO=

STA=  8816.

PERQ= 1

AREA= 265
VEL=

48.94
0.
.00
1030.

1212.84

40000,
2.03
1300.

11730,
00.0
66.4
2.0
48.97 1212.97
0. 40000.
.00 1.68
230. 265,

11084,
00.0
16.6
1.1
48.99 1212.99
0. 40000.
.00 1.51
230. 265.

11350.

00.0
41.3
1.5

.00
0.
.00
970.

29.417

.00

.00
255.

29.52

.00

.00
255,

29.57

WSE
ALO
XNL
ITR

.025

.025

025

LK EG
8 ACH
XNCH

IAL IDC

.00 1213.01
0. 19666.
.025
2 0

CHSEL=

.00 1213.02
0. 23117,
.025
2 0

CWSEL=

.00 1213.02
0. 26541,
.025
0 0

CWSEL=

PAGE

Hv HL 0LOSS  BANK ELEV
AROB voL TWA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPHWID ENDST
.06 A0 .21 1230.00
0. 648. 105.  1224.00
.025 .000 1164.00 9138.77
0 .00 945,94 10084.T1
1212.94
.04 .00 .01 1228.00
0. 180. 110, 1228.00
.025 .000 1164.00 6813.93
0 .00 836.76 9650.69
1212.97
.04 .00 .00 1228.00
0. 933. 116, 1228.00
.025 .000 1164.00 8815.54
0 .00 933.98 9749.53
1212.99

14




I 01/01/60  03:34:18

SECNO  DEPTH  CHWSEL
Q QLos QCH
TIME vLos VCH
SLOPE  XLOBL  XLCH
*SECNO 29.623
29.62  49.00 1213.00
40000, 0. 40000.
40 .00 1.36
.000007 230, 265.

FLOW DISTRIBUTION FOR SECNO=

STA= 8817, 11615,
PER Q= 100.0
AREA= 28314.7
VEL= 1.4
*SECNO 29.676
29.68  49.00 1213.00
40000. 0. 40000,
.46 .00 1.25
.000005 230. 265.

FLOW DISTRIBUTION FOR SECNO=

STA= 8819,
PER Q=
AREA=

VEL=

*3ECNO 29.696

3280 CROSS SECTION

29.70
40000.
49
.000003

FLOW DISTRIBUTION FOR SECNO

STA=
PER Q=
AREA=
VEL=

8940.

49.02

11880.

100.0
32088.1

1.2

1213.02
0. 40000.
.00 .95
103. 107.

10347.

100.0
41935.1

1.0

29.70

CRINS
QRrO8
VROB
XLOBR

.00

00

255,

29.62

.00

.00
255.

29.68

EXTENDED

.00
0

19.

29.70

.00

WSELK  EG
ALOB ACH

ANCH

ITRIAL  1DC

.00 1213.03
0. 29315,

.025 025

0 0

CHSEL=

.00 1213.03
0. 32088,

025 .025

0 0

CWSEL=

18.01 FEET

.00 1213.03
0. 41935,

025 025

1 0

CHSEL=

Hv
AROB
XNR

ICONT

.03
0.
.025
0

1213.00

.02
0.
025
0

1213.00

01
0.
.025
0

1213.02

PAGE

HL 0LOSS  BANK ELEV
voL THA  LEFT/RIGHT
WTN ELMIN SSTA
CORAR  TOPWID ENDST
.00 .00 1228.00
1103. 122.  1228.00
.000 1164.00 8817.15

.00 1031.35 9848.50

.00 .00- 1228.00
1290. 128.  1228.00
.000 1164.00 8818.75

.00 1128.72 9947.47

.00 .00 1195.00
1381. 132.  1211.00
.000 1164.00 8940.00

.00 1406.65 10346.65
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NN

I 01/01/80  03:34:18

GECNO  DEPTH  CHSEL  CRIWS  WSELK EG
I Q qQLo8 QCH QRrOB ALOB ACH
TIME yLos YCH YROB XNL XNCH
I SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC
*SECNO 29.716
I 3280 CROSS SECTION 29,72 EXTENDED 7.02 FEET
29.72  49.02 1213.02 .00 .00 1213,03
40000. 0. 40000. 0. 0. 38030.
I .52 .00 1.05 .00 .025 .025
.000006 103. 107. 18. 0 0
I FLOW DISTRIBUTION FOR SECNO= 29.12 CHSEL=
STA=  8940. 10824.
l PER Q=  100.0
AREA= 38030.5
VEL= 1.1
I *SECNO 29.736
20,74 49.01 1213.01 .00 .00 1213.05
40000. 0. 40000. 0. 0. 25400,
l .54 .00 1.57 .00 .025 .025
.000028 103. 107, 19. 0 0
I FLOW DISTRIBUTION FOR SECNO= 29.74 CHSEL=
STA= 8961,  11302.
l PER Q=  100.0
AREA= 25399.5
VEL= 1.6
I *SECNO 29.753
I 3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
l 3720 CRITICAL DEPTH ASSUMED
29.75 8.54 1212.74 1212.74 .00 1216.09
40000 0. 40000. 0. 0. 2723.
I 00 14,69 .00 .025 .025
004856 103. 107. 19. 20 17

Hv
AROB
XNR
ICONT

.02

.025

1213.02

.04

.025

1213.01

3.35

.025
0

PAGE

HL 0L0SS  BANK ELEV
VoL TWA  LEFT/RIGHT
WIN ELMIN SSTA
CORAR  TOPWID ENDST
.00 .00 1206.00
14179. 136.  1222.00
000 1164.00 8940.00

,00 1857.12 10797.12

.00 L01 1217.00
1557, 141, 1233.00
000 1164.00 8960.71

.00 2265.33 11226.04

.01 1.66 1228.00
1592, 144, 1244.00
000 1204.20 9513.65

.00 406.87 9920.51

16




.

I 01/01/80  03:34:18

SECNO
Q
TIME
SLOPE

FLOW DISTRIBUTION FOR SECNO=

DEPTH
QLos
vLo8
XLOBL

STA= 9514,
PER Q= 100.0
AREA=  2723.4
VEL= 14.7

*SECNO 29.812

3301 HV CHANGED MORE THAN HVINS

29.81
40000.
.56
.000407

FLOW DISTRIBUTION FOR SECNO=

12.68
0.
.00
280.

CWSEL
QCH
VCH
XLCH

11780.

1216.98
40000.
4.48
293,

STA=  9865.  15858.
PER Q= 100.0
AREA=  8935.1
VEL= 4.5
*SECNO 29.867
29.87  12.54 1217.04
40000. 0. 40000.
.58 .00 5.50
.000612 280. 293,

FLOW DISTRIBUTION FOR SECNO=

STA= 9726, 14329,
PER Q= 100.0
AREA=  T7268.5
VEL= 5.5
*3ECNO 29.923
29.92  12.30 1217.08
40000. 0. 40000,
.59 .00 7.48
.001137 280. 293,

CRIWS
QROB
VRO8
XLOBR

29.15

.00
0.
.00

216,

29.81

.00

00
216.

29.97

.00

.00
216.

WSELK  EG
ALOB ACH

XNCH

ITRIAL  IDC

CWSEL=

.00 1217.29
0. 8935,

.025 .025

3 0

CWSEL=

.00 1217.51
0. 7268,

.025 025

2 0

CWSEL=

.00 1217.95
0. 5349,

.025 025

2 0

PAGE

HY HL 0LOSS  BANK ELEV
AROB VoL THA  LEFT/RIGHY
XNR WiN ELMIN SSTA
ICONT  CORAR  TOPWID ENDST
1212.74

.31 .29 .01 1228.30

0. 1631, 149, 1234.25

.025 .000 1204.30 9865.26
0 .00 1237.10 11102.36
1216.98
A7 A4 .08 1227.50
0. 1685. 157.  1233.50
.025 .000 1204.50 9725.60
0 .00 1003.41 10728.01
1217.04
.81 ] .20 1226.80
0. 1728. 163, 1232.75
.025 000 1204.78 9590.90
0 ,00  740.90 10331.80
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I 01/01/80  03:34:18

SECNG  DEPTH
Q QLos
TIME VLOB
SLOPE  XLOBL

FLOW DISTRIBUTION FOR SECNO=

CHSEL

QCH

VCH
-XLCH

STA=  9591. 12800,
PER Q= 100.0
AREA=  5348.9
VEL= 1.5
*SECNO 29.981
29.98  12.50 1217.50
40000. 0. 40000,
.60 .00 1.14
.001020 280. 293.

FLOW DISTRIBUTION FOR SECNO=

STA= 9588, 11911,
PER Q= 100.0
AREA=  5604.4
VEL= T4
*SECNO 30.194
30.19  11.69 1218.69
40000. 0. 40000.
.64 .00 7.47
L001179 1125, 1125,

FLOW DISTRIBUTION FOR SECNO=

STA=  8589. 12089,
PER Q= 100.0
AREA=  5355.0
VEL= 1.5
*SECNO 30.458
30.46  11.99 1220.99
40000. 0. 40000.
.59 .00 8.20
.002801 1285. 13178,

CRIWS
QROB
YRO8
XLOBR

29.92

.00
.00
216.

29.98

.00
.00
1175.

30.19

.00

.00
1038,

WSELK  EG
ALOB ACH

XNCH

ITRIAL  IDC

CHSEL=

.00 1218.29
0. 5604.

.025 .025

2 0

CHSEL=

.00 1219.56
0. 5385.

.025 .025

2 0

CHSEL=

00 1222.03
0. 4879,

.025 .025

2 0

RV
AROB
XNR
ICONT

1217.08

.19
0.

.025
¢

1217.50

.81
0.
.025
0

1218.69

1.04
0.
.025
0

PAGE

HL 0L0SS  BANK ELEV
voL THWA  LEFT/RIGHT
WIN ELMIN SSTA
CORAR  TOPWID ENDST
.32 .02 1226.80
17685, 168,  1232.75
.000 1205.00 9588.13

.00 767.72 10355.84

1.23 .04 1228.00
1906. 188.  1234.00
.000 1207.00 9588.50

.00  764.11 10352.61

2.39 .09 1239.00
2068. 218, 1232.00
.000 1209.00 9413.72

.00 1158.67 10572.39

18




01/01/80  03:34:18 PAGE 19

SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG Hv HL 0LOSS  BANK ELEV
Q QLos QCH QrOB ALOB ACH AROB voL THA  LEFT/RIGHT
TIME vLos VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL 1DC ICONT ~ CORAR  TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 30.46 CWSEL=  1220.99

STA= 9414, 10800.
PER Q= 100.0
AREA=  4878.6
VEL= 8.2




01/01/80  03:34:18

THIS RUN EXECUTED 01/01/80

P NS 0371022803033 +223353¢ 28232200 2o e e ]

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

1BM-PC-XT VERSION
R RO KRR KKORK

T
T2
13
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
0. 4. 0. 0. .002000 .00 .0 0. 1217.310 .000
J2 NPROF IPLOT PRFVS XSECV XSECH N ALLDC 1BW CHNIM ITRACE
3.000 L0000 ~1.000 .000 .000 .000 .000 .000 .000 15,000

"PAGE 20

03:40:12




01/01/80 03:34:18
SECNO DEPTH CWSEL
0 Qo8 qcH
TIME vLoB VCH
SLOPE XLOBL XLCH
*PROF 3
CCHV= .300 CEHV= .500
*SECNG 28.831
28.83 9.85 1208.45
60000, 0. 60000,
.00 .00 7.52
.001998 0. 0.

FLOW DISTRIBUTION FOR SECNO=

STA= 8829, 10940,
PER Q= 100.0
AREA=  7981.5
VEL= 1.5
*SECNO 29.017
29.02  11.84 1210.64
§0000. 0. 60000.
.04 .00 1.2
.002110 - 1000. 1020.

FLOW DISTRIBUTION FOR SECNO=

STA=  8998. 11000,
PER Q= 100.0
AREA= 83244
VEL= 1.2
*SECNO 29.221
29.22  12.06 1213.05
60000. 0. §0000.
.07 .00 8.2
.002983 950. 1020.

FLOW DISTRIBUTION FOR SECNO=

STA=  9222. 11220,
PER Q= 100.0
AREA=  7311.8
VEL= 8.2

CRIWS
QRrOB
VROB
XLOBR

.00

0.
.00
0.

26.83

.00

.00
1020.

29.02

.00

.00
970.

29.22

1217.31

WSELK  EG
ALOB ACH
XNL
ITRIAL  IDC

XNCH

1209.33
0. 7982.

.025 .025

0 0

CWSEL=

.00 1211.44
0. 83,

025 .025

2 0

CHSEL=

.00 1214.10
0. T2,

025 025

2 0

CHSEL=

Hv
AR08
XNR

ICONT

.88
0.
.025
6

1208.45

.81
0.
.025
0

1210.64

1.05
0.
.025
0

1213.06

VoL THA
WIN ELMIN
CORAR

PAGE

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

0L0SS

TOPHID

.00 .00 1220.00
0. 0. 1220.00

.000 1198.60 8829.25

.00 1676.41 10505.65

2.09 .02 1226.00
191, 42, 1220.00
.000 1198.80 8998.32

.00 1939.27 10937.58

2.54 12 1224.00
34, 86. 1224.00
.000 1201.00 9221.57

.00 1818.04 11039.61
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I 01/01/80  03:34:18
SECNO  DEPTH  CWSEL  CRIHS
Q QOB  QCH QROB
l TIME  VLOB  VCH VROB
SLOPE  XLOBL  XLCH  XLOBR
l XSECNO 29.473
l 3301 HV CHANGED MORE THAN HVINS
20.47  50.42 1214.42 .00
60000, 0.  50000. 0.
I 20 .00 2.85 .00
.000040  1030. 1300,  970.
| FLOW DISTRIBUTION FOR SECNO=  29.47
STA= 9135,  11730.
l PER Q= 100.0
AREA=  21073.6
VEL= 2.8
I XSECNO 29.523
29.52  50.48 1214.48 .00
£0000. 0.  60000. 0.
.23 00 2.40 .00
.000020 230, 265,  255.
I FLOW DISTRIBUTION FOR SECNO=  29.52
STA=  8813. 11084,
PER Q=  100.0
AREA=  25051.1
I VEL= 2.4
XSECNO 29.573
29.57  50.50 1214.50 .00
I §0000. 0. 60000, 0.
.21 00 2.14 .00
.000016  230. 265,  255.
FLOW DISTRIBUTION FOR SECNO=  29.57
l STA=  8814.  11350.
PER Q= 100.0
AREA= 27985.5
I VEL= 2.1

WSELK  EG
ALOB ACH
XNL XNCH
ITRIAL  1DC

.00 1214.55
0. 21074,
.025 .025
2 0

CWSEL=

.00 1214.57
0. 25051,

.025 .025
? 0

CHSEL=

.00 1214.58
0. 27981,
.025 .025
2 0

CHSEL=

PAGE

RV HL 0L0SS  BANK ELEV
AROB VoL THA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPHWID ENDST
13 A1 .28 1230.00
0. 198. 128.  1224.00
.025 .000 1164.00 9135.41
0 .00 956.70 10092.11
1214.42
.09 .01 .01 1228.00
0. 938. 133, 1228.00
.025 .000 1164.00 8812.54
0 .00 857.68 9670.21
1214.48
.07 .00 .01 1228.00
0. 1099. 139, 1228.00
.025 .000 1164.00 8813.95
0 .00 957.70 9771.66
1214.50

22




01/01/80

SECNO  DEPTH
Q QLOB
TIME VLO8
SLOPE  XLOBL

*SECNO 29.623

29.62  50.53

60000.
.30
.000013

FLOW DISTRIBUTION FOR SECNO=

STA= 8815,

PER Q= 100.0
AREA= 30911.1

VEL=

*SECNO 29.676
29.68
60000.
.35
.000011

FLOW DISTRIBUTION FOR SECNO=

STA=  8817.

PER Q= 100.0
AREA= 33844.5

VEL=

*SECNO 29.696

3280 CROSS SECTION

29.70  50.57

60000.
.37
.000005

FLOW DISTRIBUTION FOR SECNO=

STA=  8940.

PER Q=  100.0
AREA= 44124.6

VEL=

03:34:18

CRIWS
QROB
VROB
XLOBR

.00

0.
.00
255.

29.62

.00
0.
.00
255.

29.68

29.70 EXTENDED

.00

0.
.00
19.

29.70

WSELK  EG
ALOB ACH

XNCH

ITRIAL  IDC

.00 1214.58
0. 30911,

.025 .025

1 0

CWSEL=

.00 1214.59
0. 33845.

.025 025

1 0

CHSEL=

19.57 FEET

00 1214.80
0. 44128,

.025 .025

2 0

CWSEL=

HV HL 0L0SS
AROB VoL THA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPWID ENDST

PAGE

BANK ELEV

.06 .00 .00 1228.00
0. 1278. 145, 1228.00
.025 .000 1164.00 8815.40

0 .00 1057.54 9872.94
1214.53
.05 .00 .00 1228.00

0. 14785, 152.  1228.00
.025 .000 1164.00 8816.83

0 .00 1157.53 9974.36
1214.54
.03 .00 .01 1195.00
0. 1571, 155.  1211.00

.025 .000 1164.00 8940.00
0 .00 1406.65 10346.65

1214.517

23




01/01/80  03:34:18
SECNO  DEPTH  CWSEL  CRINS  WSELK  EG
Q QLos QcH QRrOB ALOB ACH
TIME vLo8 VCH VROB XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC
*SECNO 29.716
3280 CROSS SECTION 29.72 EXTENDED 8.57 FEET
29.72 50,57 1214.57 .00 .00 1214.60
§0000. 0. 60000. 0. 0. 40913,
.39 .00 1.47 .00 .025 .025
.000019 103. 107. 19. 0 0
FLOW DISTRIBUTION FOR SECNO= 29.72 CHSEL=
STA=  8940. 10824,
PER Q=  100.0
AREA= 40913.4
VEL= 1.5
*SECNO 29.736
29.74  50.55 1214.55 .00 .00 1214.62
60000. 0. 60000. 0. 0. 28904,
.40 .00 2.08 .00 .025 .025
.000042 103. 107. 19. 1 0
FLOW DISTRIBUTION FOR SECNO= 29.74 CHSEL=
STA= 8953, 11302,
PER Q= 100.0
AREA= 28903.9
VEL= 2.1
*SECNO 29.753
3265 DIVIDED FLOW
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
29.75  12.42 1216.62 1216.62 .00 1219.13
60000. 0. 60000. 0. 0. 4123,
40 00 12,70 .00 .025 .025
.005240 103, 107. 19. 20 1"

HV
AROB
XNR
ICONT

.03
0.
.025
0

1214.517

07
0.
025
0

1214.55

2.51
0.
.025
0

HL 0L0SS
yoL
WTN
CORAR

PAGE

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

THA
ELMIN
TOPWID

.00 1206.00
159.  1222.00
1164.00 8940.00
1861.83 10801.83

.00
1676.
.000
.00

.02 1217.00
1761. 164. 1233.00
.000 1164.00 8952.69
.00 2279.23 11231.892

.00

1.22 1228.00

168.  1244.00
1204.20 9490.31
929.45 11158.31

.02
1803.
.000
.00
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01/01/80

SECNO
Q
TIME
SLOPE

FLOW DISTRIBUTION FOR SECNO=

03:34:18
DEPTH CHSEL
QLo8 QCH
vLOB VCH
XLOBL XLCH

STA=  9490. 11780,
PER Q=  100.0
AREA=  4722.7
VEL= 12.1

*SECNO 29.812

CRIWS
QRrOB
VROB
XLOBR

29.75

3301 HY CHANGED MORE THAN HVINS

29.81
§0000.
.42
.000377

FLOW DISTRIBUTION FOR SECNO=

15.40 1219.70
0. 60000,
.00 4.4
280. 293.

STA= 9831, 15899,
PER Q=  100.0
AREA= 12667.2
VEL= 4.7
*SECNO 29.867
29.87  15.25 1219.75
60000. 0. 60000.
.44 .00 5.83
.000574 280. 293,

FLOW DISTRIBUTION FOR SECNO=

STA=  9700.  14329.
PER Q= 100.0
AREA= 10292.8
VEL= 5.8
*SECNO 29.923
29.92  14.97 1219.75
60000. 0. 60000.
.45 .00 1.95
.001070 280, 293.

.00

.00
216.

29.81

.00

.00
216.

29.87

.00
0.
.00
216.

WSELK  EG

ALOS

XNL
ITR

025

.025

.025

ACH
XNCH

IAL 1DC

CHSEL=

.00 1220.05
0. 12667.
.025
3 0

CWSEL=

.00 1220.28
0. 10293,
025
2 0

CHSEL=

.00 1220.73
0. 7550
.025
2 0

PAGE

HV HL 0LOSS  BANK ELEV
AROB VoL THA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPHID ENDST
1216.62
.35 27 .65 1228.30
0. 1861. 176.  1234.25
.025 .000 1204.30 9831.23
0 .00 1523.69 11354.62
1219.70
.53 .13 .09 1227.50
0. 1938. 185.  1233.50
.025 .000 1204.50 9699.70
0 .00 1242.13 10941.83
1219.75
.98 22 .23 1226.80
0. 1998, 193,  1232.75
.025 .000 1204.78 9573.16
0. .00 912.37 10485.53

I3}




01/01/80
SECNO D
Q Q
TIME  V
SLOPE X

FLOW DISTRIBUTION FOR SECNG=

03:34:18

EPTH
Lo8
LoB
LosLt

STA=  9573. 12800
PER Q=  100.0
AREA=  7549.9
VEL= 1.9
*SECNO 29.991
29.98  15.14 1
60000. 0.
.46 .00
.000871 280.

FLOW DISTRIBUTION FOR SECNO=

STA= 9571,

PERQ= 1

AREA= 78
VEL=

*SECNO 30.194
30.18
§0000.
.50
.001105

FLOW DISTRIBUTION FOR SECNO=

STA= 9571,

PERQ= 1

AREA= 15
VEL=

*SECNO 30.458
30.46
60000.
.54
.001693

11911
00.0
59.3

1.6

14.21 1
0.

. .00

1125,

CHSEL
QCH
VCH
XLCH

.

220.14
50000.
1.63

293,

221.21
60000.
1.96
1125,

12089,

00.0
3.2
8.0

14.11 1
0.
.00

1285.

223.11
60000.

8.12

1375.

CRIWS
QRrOB
VRO8
XLOBR

29.92

.00
.00
216.

29.98

.00

.00
178,

30.19

.00
0.
.00
1035.

WSELK &G
ALOB ACH
XNL XNCH
ITRIAL  IDC

CWSEL=

.00 1221.05
0. 7889,
.025 025

2 0

CHSEL=

.00 1222.25
0. 7534,
.025 .025
2 0

CHSEL=

.00 1224.13
0. 7387,
.025 .025
2 0

HV
AROB
XNR
ICONT

1219.15

.91
0.
.025
0

1220.14

.98
0.
.025
0

1221.27

1.02
0.
.025
0

HL 0L0SS
voL
WIN
CORAR

PAuE

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

THA
ELMIN
TOPHID

.02 1226.80

199, 1232.75
1205.00 9570.51
937.98 10508.48

.30
2050,
.000
.00

.04 1228.00
223, 1234.00
1207.00 9571.36
929.80 10501.16

1.16
2249.
.000
.00

.02 1239.00
257,  1232.00
1209.00 9400.39
1219.46 10619.85

1.86
2484,
.000
.00

b




0170178

SECNO

Q
TIME

SLOPE

FLOW DISTRIBUTION FOR SECNO=

STA=
PER Q=
AREA=
VEL=

U 03:34:18
DEPTH  CHSEL
qQLoB QCH
vLo8 VCH
XLOBL  XLCH

9400.  10800.
100.0
7386.9
8.1

CRIWS
QROB
VROB
XLOBR

30.46

rALL X

WSELK €6 HV HL 0LOSS  BANK ELEV
ALOB ACH AROB VoL THA  LEFT/RIGHT
XNL XNCH XNR WIN ELMIN SSTA
ITRIAL  IDC ICONT ~ CORAR  TOPWID ENDST

CWSEL=  1223.11




N T N R N B EE E .
IE N N BN B EE B B

01/01/80  03:34:18

THIS RUN EXECUTED 01/01/80

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Kkkkkkkkkxk
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
[8M-PC-XT VERSION

iii***i*******i****l****

********#*****************

n
T2
13

J1 ICHECK  INQ NINV IDIR STRT
0. 5. 0. 0. .002000

J2 NPROF IPLOT PRFVS XSECV

4.000 .000  -1.000 .000

03:42:15




01/01/80 03:34:18
SECNO DEPTH CHSEL
0 QLB QCH
TIME vLO8B VCH
SLOPE XLOBL XLCH
XPROF 4
CCHY= .300 CEHV= .500
XSECNO 28.831
28.83 10.7% 1209.39
80000. 6. 80000.
.00 .00 8.38
.001973 0. 0.

FLOW DISTRIBUTION FOR SECNO=

STA= 8828,

PER Q= 1

AREA= 95
VEL=

*SECNO 28.017
29.02
80000.
.04
.001998

FLOW DISTRIBUTION FOR SECNO=

STA= 8944,

PER Q= 1

AREA= 101
VEL=

*SECNO 29.221
29.22
80000.
.07
.002937

FLOW DISTRIBUTION FOR SECNO=

10940,

00.0

51.8

8.4

12.78 1211.58
0. 80000,
.00 1.86

1000. 1020.

11000,
00.0
80.2
1.9
12.86  1213.86
0. 80000.
.00 9.10
950. 1020.

STA= 9220,  11220.
PER Q= 100.0
AREA=  8791.3
VEL= 9.1

CRIWS
QRrO8

VROB
XLOBR

.00
0.
00
0.

28.83

.00

.00
1020.

29.02

.00

0

870.

29.22

1217.31

.00

WSELK G
ALOB  ACH

XNL XNCH
ITRIAL  IDC

1210.47
0.  9552.
.025 .025
0 0

CHSEL=

.00 1212.54
0. 10180.
.025 .025
2 0

CHSEL=

.00 1215.15
0. 8191,
.025 .025
2 0

CHSEL=

HV
AROS

XNR
ICONT

1.08
0.
.025
5

1209.39

.96
0.
.025
0

1211.58

1.29
0.
.025

0

1213.86

voL
WTN
CORAR

PAGE

0L0OSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST
.00 .00 1220.00
0. 0. 1220.00
.000 1198.60 8827.69
.00 1689.62 10517.31
2.02 .04 1226.00
231, 43, 1220.00

.000 1198.80 8944.14
.00 1999.73 10943.87

16 1224.00

88. 1224.00
1201.00 9220.23
1849.64 11069.86

2.45
453,
.000

.00

3]




SECNO  DEPTH  CWSEL  CRIWS  WSELK - EG

Q qLoB QCH QRO8 ALOB ACH
TIME vLO8 VCH VROB XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC

*SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

29.47  51.52 1215.%2 .00 .00 1215.72
80000. 0. 80000, 0. 0. 22125,
A7 .00 3.62 .00 025 .025
.000061 1030, 1300. 970. b 0
FLOW DISTRIBUTION FOR SECNO= 29.417 CHSEL=
STA= 9133, 11730.
PER Q=  100.0
AREA= 22125.0
VEL= 3.6
*SECNO 29.523
29.52  51.60 1215.60 .00 .00 1215.75
80000. 0. 80000. 0. 0. 26023,
.19 .00 3.07 .00 .025 .025
.000032 230. 265, 255, 2 0
FLOW DISTRIBUTION FOR SECNO= 29.52 CHSEL=
STA= 8811, 11084,
PER Q=  100.0
AREA= 26023.4
VEL= 3.1
*SECNO 29.573
29.87  51.65 1215.65 .00 .00 1215.76
80000. 0. 80000. 0. 0. 29090,
.22 .00 2,75 .00 .025 .025
.000026 230. 2685. 255. 2 0
FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL=
STA= 8813, 11350,
PER Q= 100.0
AREA= 29089.6
VEL= 2.8

HvV
AROB
XNR
ICONT

.20
0.
025
0

1215.52

.15
0.
.025
0

1215.60

A2
0.
.025
0

1215.65

HL 0LOSS  BANK ELEV
VoL TWA  LEFT/RIGHT
WIN ELMIN SSTA
CORAR  TOPHID ENDST

24 .32 1230.00
914. 130, 1224.00
.000 1164.00 9132.92

.00 964.66 10097.58

.0 .02 1228.00
1061, 136.  1228.00
.000 1164.00 8811.50
.00 873.30 9684.79

.01 .01 1228.00
1229. 141, 1228.00
.000 1164.00 8812.78
.00 975.41 9788.19




Viguijov Yoiviedy

SECNO  DEPTH  CHWSEL
Q QLoB QcH
TIME yLO8 VCH
SLOPE  XLOBL  XLCH
*SECNO 29.623
29.62  51.68 1215.68
80000. 0. 80009.
.25 .00 2.49
.000021 230. 265.
FLOW DISTRIBUTION FOR SECNO=
STA= 8814, 11615,
PER Q=  100.0
AREA= 32152.1
VEL= 2.5
*SECNO 29.676
29.68  51.71 1215.M
80000. 0.  80000.
.28 .00 2.21
.000017 230. 265.
FLOW DISTRIBUTION FOR SECNO=
STA=  8815.  11880.
PER Q= 100.0
AREA= 35212.2
VEL= 2.3
*SECNO 29.696
3280 CROSS SECTION 29.70
29.70  51.75 1215.75
80000. 0. 80000.
.30 .00 1.5
.000099 103. 107.
FLOW DISTRIBUTION FOR SECNO=

8940. 10347,
100.0
45786.1
1.1

STA=
PER Q=
AREA=
VEL=

CRIWS
QRrO8
VROS
XLOBR

.00

.00
255.

29.62

.00

.00
255,

29.68

EXTENDED

.00

0.
.00
19.

29.70

£G
ACH
XNCH
IDC

WSELK -
ALOB
XNL
ITRIAL

.00 1215.78
0. 382,
.025 .025
2 0

CHSEL=

.00 1215.79
0. 3%22.
.025 .025
2 0

CHSEL=

20.75 FEET

.00 1215.80
0. 45786.
.025 .025
2 0

CHSEL=

HV HL 0LOSS  BANK ELEV
AROS VoL TWA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPHWID ENDST
.10 .01 .01 1228.00
0. 1415, 148.  1228.00
.025 .000 1164.00 8814.08
0 .00 1077.46 9891.54
1215.68
.08 .00 .00 1228.00
0. 1620. 155.  1228.00
.025 .000 1164.00 8815.37
0 .00 1179.47 9994.84
1215. M
.05 .00 .01 1195.00
0. 1719, 158,  1211.00
025 .000 1164.00 8340.00
0 .00 1406.65 10346.65
1215.75




SECNO  DEPTH
Q QLo8
TIME yLo8
SLOPE  XLOBL

*SECNO 29.716

3280 CROSS SECTION

29.72
80000.
)

.000015

FLOW DISTRIBUTION FOR SECNO=

STA=  8940.

PER Q= 1

AREA= 431
VEL=

*SECNO 29.736
29.74
80000.
.32

.000056

FLOW DISTRIBUTION FOR SECNO=

STA= 8947,

PERQ= 1

AREA= 315
VEL=

*SECNO 29.753

3265 DIVIDED

51.75

0.
.00

103.

CWSEL
QCH
VCH
XLCH

CRINS
QROB
VROB
XLOBR

29.72 EXTENDED

1215.75
80000.
1.86

107.

10824.
00.0
16.0
1.9
51.73 1215.73
0. 80000,
.00 2.53
103. 107.

11302,

00.0
12.1
2.5

FLOW

.00
0.
.00

19.

29.72

.00

.00
19.

29.74

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CHWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75
80000.
.33
.005753

Aatna tAn

13.96
0.
.00
103.

1218.16
80000.
12.16
107.

Ll T, TR N o)

1218.16
0.

.00

19.

HSE

LK EG

ALOB ACH

XNL
ITR

XNCH
IAL IDC

9.75 FEET

.00 1215.80
0. 43116,

.025 .025

0 0

CWSEL=

.00 1215.83
0. 31572,

025 .025

2 0

CHSEL=

.00 1220.45
0.  6577.

.025 025

20 14

HV
AROS
XNR
ICONT

©.05
0.
.025

1215.75

.10
0.
025

1215.73

2.30
0.
.025

HL
yoL
WIN
CORAR

.00
1828.
.000

.00

.00
1920.
.000

.02

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

1206.00
1222.00

1164.00 8940.00
1865.43 10805.43

1217.00
1233.00

1164.00 8946.62

.00 2289.75 11236.37

.02
1967.
.000
.00

1.10 1228.00
172, 1244.00
1204.20 9481.08
1482.37 11393.711

nane

AN




SECNO  DEPTH  CWSEL  CRIWS

Q QLo QCH QROB

TIME vLOB YCH VRO8

SLOPE  XLOBL  XLCH XLOBR
FLOW DISTRIBUTION FOR SECNO= 29.75
STA= 9481,  11780.

PER Q=  100.0

AREA=  6576.5

VEL= 12.2

*SECNO 29.812

3301 HV CHANGED MORE THAN HVINS

29.81 16.57 1220.87 .00
80000. 0. 80000. 0.
.34 .00 5.51 .00

.000478 280. 293. 216.

FLOW DISTRIBUTION FOR SECNO= 29.81
STA= 9817, 15858,
PER Q=  100.0
AREA= 14526.9
VEL= 5.5
*SECNO 29.867
29.87  16.42 1220.92 .00
80000. 0. 80000. 0.
.35 .00 6.78 00

.000722 280. 293, 216.

FLOW DISTRIBUTION FOR SECNO=
STA= 9689, 14329,
PER Q= 100.0
AREA= 11804.9
VEL= 6.8
*SECNO 29.923
29.92  16.40 1221.18 00
80000. 0. 80000. 0.
.36 .00 8.15 00

.004103 280. 293, 2i6.

29.817

WSELK  EG
ALOB ACH

XNCH

ITRIAL  IDC

CWSEL=

.00 1221.34
0. 14527,

025 025

3 0

CWSEL=

.00 1221.63
0. 11805.

.025 .025

3 0

CWSEL=

00 1222.21
0. 9814,
.025 .025
2 0

KV HL 0LOSS  BANK ELEV
AROB voL THA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPWID ENDST
1218.16
.47 L3 .55 1228.30
0. 2038, 182,  1234.25
.025 .000 1204.30 9816.66
0 .00 1664.49 11481.15
1220.87
N A1 .12 1227.50
0. 227, 192,  1233.50
.025 .000 1204.50 9688.53
0 .00 1350.09 11038.63
1220.92
1.03 42 .16 1226.80
0. 2198, 207.  1232.75
.025 .000 1204.78 9547.83
0 .00 3131.75 12679.27




SECNO  DEPTH
Q QLoB
TIME yLo8
SLOPE  XLOBL

FLOW DISTRIBUTION FOR SECNO=

CHSEL
QCH
VCH
XLCH

STA= 9548, 12800,
PER Q= 100.0
AREA=  9814.3
VEL= 8.2
*SECNO 29.981
29.98  17.21 1222.21
80000. 9. 80000.
.38 .00 6.74
001443 280. 293,

FLOW DISTRIBUTION FOR SECNO=

STA= 9499, 11911,
PER Q=  100.0
AREA= 11877.8
VEL= 6.7
*SECNO 30.194
30.19  16.90 1223.90
80000. 0. 80000.
.43 .00 6.20
.0012258 1125, 1125,

FLOW DISTRIBUTION FOR SECNO=

STA=  9482.  12088.
PER Q= 100.0
AREA= 12895.4
VEL= 6.2
*SECNO 30.458
30.46  16.33 1225.33
80000. 0. 80000.
.41 .00 1.81
001114 1285, 1375.

CRIWS
QRrOB
VROB
XLOBR

29.92

.00

.00
216.

29.98

.00
.00
1175,

30.19

.00

.00
1035.

ITRIAL

.02%

.025

025

WSELK  EG
ALOB

ACH
XNCH
IDC

CHSEL=

.00 1222.98
0. 118718,

025
2 0

CWSEL=

.00 1224.50
0. 12895,

.025
3 0

CHSEL=

.00 1226.29
0. 10169,
.025

2 0

HV
AROB
XNR
1CONT

1221.18

10
0.

.025
0

1222.21

.60
0.
.025
0

1223.90

.96
0.
.025
0

HL 0LOSS  BANK ELEV
VoL THA  LEFT/RIGHT
WIN ELMIN SSTA
CORAR  TOPWID ENDST
.67 .10 1226.80
2212. 226, 1232.75
.000 1205.00 9499.20

.00 2303.71 11862.91

1.49 .03 1228.00
2592. 288, 1234.00
.000 1207.00 9481.98

.00 2502.45 11984.43

.18 1239.00
347, 1232.00
1209.00 9386.36
1286.78 10673.14

1.61
2958.
.000
.00




SECNO  DEPTH  CWSEL
Q QLeB QCH
TIME vLOB VCH
SLOPE  XLOBL  XLCH

FLOW DISTRIBUTION FOR SECNO=

STA= - 9386.  10800.

PER Q= 100.0
AREA= 10168.9
VEL= 1.9

CRIWS
QRrOB
VRO8
XLOBR

30.46

WSELK
ALOB
XNL
ITRIAL

EG HV HL
ACH AROS voL
XNCH XNR WIN
I0C ICONT  CORAR

CWSEL=  1225.33

0LOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN SSTA
TOPHID ENDST




THIS RUN EXECUTED 01/01/80  03:44:22

T tolttesescrestsdosseeer et et ettt i it il il

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
FRRRRRRI AR RORORORR R KRR KK

T
T2
13
J1 ICHECK  INQ NINV IDIR STRY METRIC  HVINS Q WSEL FQ
0. 6. 0. 0. .002000 .00 .0 0. 1217.310 .000
J2 NPROF IpLOT PRFVS XSECV XSECH FN ALLDC IBH CHNIM ITRACE
5.000 L0006 -1.000 .000 .000 .000 .000 .000 .000  15.000

I DEN BN DEN OO N O N B E E S e BN BN BE B B Ea

nanr a9




SECNO  DEPTH  CHSEL  CRIWS  WSELK  EG HV HL 0LOSS  BANK ELEV
Q qQLos QCH QRro8 ALOB ACH AROB VoL TWA  LEFT/RIGHT
TIME vLo8 VCH VROB XNL XNCH XNR HIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPHWID ENDST

*PROF 5

CCHv= .300 CEHV= 500
*SECNO 28.831

28.83  11.59 1210.19 .00 1217.31 1211.49 1.30 .00 .00 1220.00
100000, 0. 100000. 0. 0. 10920, 0. 0. 0. 1220.00
.00 .00 9.16 .00 .025 025 .025 .000 1198.60 8826.35
.001991 0. 0. 0. 0 0 5 .00 1701,06 10527.40
FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL=  1210.19
STA=  8826. 10940,
PER Q= 100.0
AREA=  10920.3
VEL= 9.2
*SECNO 29.017
29.02  13.64 1212.44 .00 .00 1213.53 1.09 1.98 .06 1226.00
100000. 0. 100000. 0. 0. 11920, 0. 2617. 44, 1220.00
.03 .00 8.39 .00 .025 .025 025 .000 1198.80 8917.80
.001885  1000. 1020. 1020, 2 0 0 .00 2031.81 10949.60
FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL=  1212.44
STA=  8918. 11000,
PER Q= 100.0
AREA= 11919.6
VEL= 8.4
*SECNO 29.221
29.22  13.59 1214.59 .00 .00 1216.10 1.51 2.36 21122400
100000. 0. 100000. 0. 0. 10147, 0. 528. 89. 1224.00
.06 .00 9.86 .00 .025 .025 .025 .000 1201.00 9218.02
.002804 950. 1020. 970. 2 0 0 .00 1878.13 11097.14
FLOW DISTRIBUTION FOR SECNO= 29.22 CWSEL=  1214.59
STA= 9219, 11220.
PER Q= 100.0
AREA=  10147.1
VEL= 9.9
ny/nt/on fe.44.19 pAnRE 0




SECNO  DEPTH

Q QLOB
TIME vLOB
SLOPE  XLOBL

*SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

29.47 52,94
100000. 0.
15 .00
.000222  1030.

FLOW DISTRIBUTION FOR SECNO=

CWSEL
QCH
VCH
XLCH

1216.94
100000.
4.01
1300.

11730.

STA= 9130,
PER Q= - 100.0
AREA= 24963.9
VEL= 4.0

*SECNO 29.523
29.52  53.06
100000, 0.
A1 .00
.000118 230.

FLOW DISTRIBUTION FOR SECNO=

STA=  8810.
PER Q= 100.0
AREA= 28710.0
VEL= 3.5
*SECNO 29.573
29.57 53.14
100000. 0.
.20 .00
.000092 230.

FLOW DISTRIBUTION FOR SECNO=

STA= 8811,

VEL=

ni/01/a0

1217.06
100000.
3.48
265.

11084,

1217.14

100000.

3.10

265,

11350.
PER Q= 100.0
AREA= 32236.%

31

03-34-18

970.

CRIWS
QRrOB
VROB
XLOBR

.00

00

29.47

.00

.00
255,

29.52

.00

0.

.00
255,

29.57

WSELK  EG
ALOB ACH

XNCH

ITRIAL  IDC

.00 1217.18
0. 24964,

.025 .025

2 0

CWSEL=

.00 1217.25
0. 287110.

.025 .025

2 0

CHSEL=

.00 1217.28
0. 322311.

.025 .025

2 0

CHSEL=

Hv
AROB
XNR
ICONT

.25
0.
.025
0

1216.94

.19
0.
.025
0

1217.06

.15
0.
.025
0

1217.14

HL 0LOSS  BANK ELEV
VoL THA  LEFT/RIGHT
WIN ELMIN SSTA
CORAR  TOPWID ENDST

.M .38 1230.00
1050. 155, 1224.00
.000 1164.00 9129.69
.00 2538.50 11668.19

.04 .02 1228.00
1213. 170, 1228.00
.000 1164.00 8B10.14
.00 2213.28 11023.42

.03 .01 1228.00
1398. 184, 1228.00
.000 1164.00 8811.24
.00 2470.83 11282.07
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SECNO  DEPTH
Q QLOB
TIME yLoB
SLOPE  XLOBL

*SECNO 29.623

29.62  53.19
100000. 0.
.22 .00
.000074 . 230.

FLOW DISTRIBUTION FOR SECNO=

STA= 8812, 11615,
PER Q=  100.0
AREA= 35748.3
VEL= 2.8
*SECNO 29.676
29.68  53.24 1217.4
100000. 0. 100000.
.25 .00 2.55
.000061 230. 265.

FLOW DISTRIBUTION FOR SECNO=

STA= 8813,
PER Q=
AREA=

VEL=

*SECNO 29.696

3280 CROSS SECTION

29.70
100000.
.27
.000012

FLOW DISTRIBUTION FOR SECNO=

STA= 8940,
PER Q=
AREA=

VEL=

n1/n1/0n

CWSEL
QcH
VCH
XLCH

1217.19
100000.
2.80
265.

11880,

100.0
39251.8

2.5

53.28
0.
.00
103.

29.70

1217.28
100000.
2.09
107.

10347.

100.0
47945.0

2.1

n1.22.19

CRIWS
QRrO8
VROB
XLOBR

.00
0.
.00
255.

29.62

.00

.00
255.

29.68

EXTENDED

.00

0.
.00
19.

29.70

WSE
ALO
XNL
ITR

LK EG

8 ACH
XNCH

IAL 10C

.00 1217.32
0. 35748.

.028 .025

2 0

CWSEL=

.00 1217.34
0. 39252,

.025 .025

2 0

CWSEL=

22.28 FEET

.00 1217.35
0. 47945,

.025 025

2 0

CHSEL=

RV HL 0LOSS  BANK ELEV
AROB VoL THA  LEFT/RIGHT
XNR WTN ELMIN SSTA
ICONT  CORAR  TOPWID ENDST
A2 .02 .01 1228.00
0. 1608. 200,  1228.00
.025 .000 1164.00 8812.35
0 .00 2728.34 11540.69
1217.19
10 .02 .01 1228.00
0. 1833. 217, 1228.00
.025 .000 1164.00 B8813.45
0 .00 2985.84 11799.29
1217.24
.07 .00 .01 1195.00
0. 1940. 223, 1211.00
025 .000 1154.00 8940.00
0 .00 1406.65 10346.65
1217.28

DARF

AN
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SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY . HL 0LOSS  BANK ELEV
Q QLO8 QCH QRrO8 ALOB ACH AROB voL THA  LEFT/RIGHT
TIME yLo8 VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL 10C ICONT ~ CORAR  TOPWID ENDST

*SECNO 29.716
3280 CROSS SECTION 29,72 EXTENDED 11.29 FEET

29.72  53.28 1217.28 .00 .00 1217.36 .07 .00 .00 1206.00
100000. 0. 100000. 0. 0. 45987, 0.  2056. 221, 1222.00
.28 .00 2.1 .00 .025 .025 .025 L000 1164.00 8940.00
.000019 103. 107. 19. 0 0 0 .00 1870.10 10810.10
FLOW DISTRIBUTION FOR SECNO= 29.72 CHSEL=  1217.28
STA=  8940. 10824,
PER Q= 100.0
AREA= 45986.7
VEL= 2.2
*SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED .26 FEET
29.74  53.26 1217.26 .00 .00 1217.39 .13 .00 .03 1217.00
100000. 0. 100000. 0. 0. 35092, p. 2155, 232, 1233.00
.29 .00 2.85 .00 .025 .025 .025 .000 1164.00 8940.00
.000062 103. 107. 19. 2 0 0 .00 2302.21 11242.21
FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL=  1217.26
STA= 8940, 11302,
PER Q=  100.0
AREA= 35081.5
VEL= 2.8

*SECNO 29.753

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75  14.87 1219.07 1219.07 .00 1221.45 2.38 .02 1.13 1228.00
100000. 0. 100000. 0. 0. 8070. 0.  2208. 237, 1244.00

.29 .00 12.39 .00 .025 .025 025 .000 1204.20 9475.60

.005896 103. 107. 9. 20 14 0 .00 1802.03 11527.98

ni/n1/an N M. 18
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l SECNO  DEPTH  CHSEL  CRIWS  WSELK  EG HV HL 0L0S5  BANK ELEV
Q Q08 QCH  QROB  ALOB  ACH  AROB  VOL  THA LEFT/RIGHT
MV VOH v X YNCH XN W MIN A
I DNE USR M VRSB MR T Whe Mk RD BNl
FLOW DISTRIBUTION FOR SECNO=  29.75 CHSEL=  1219.07
I STA= 9476, 11780,
PER Q= 100.0
AREA=  8069.6
l VEL= 124
ASECNO 29.812
I 3301 HV CHANGED MORE THAN HVINS
20.81  17.48 1221.78 .00 .00 1222.38 .60 .39 .54 1228.30
l 100000. 0. 100000. 0. 0. 16096. 0.  2200.  240. 1234.25
31 00 6.2 00 .025  .025  .025  .000 1204.30 9805.21
I 000578 280.  293.  216. 3 0 ¢ .00 1774.62 11579.89
FLOW DISTRIBUTION FOR SECNO=  29.81 CHSEL=  1221.78
l STA=  9805. 15859,
PER Q= 100.0
AREA=  16096.0
I VEL= 6.2
XSECNO 29.867
29.87  17.55 1222.05 00 .00 122273 .68 .3 .04 1227.50
100000. 0. 100000. 0. 0. 15084, 0. 2398, 270. 1233.50
32 .00  6.63 00 .02  .025  .025  .000 1208.50 9647.75
l 002488 280.  293.  216. 3 0 0 .00 4511.00 14158.84
FLOW DISTRIBUTION FOR SECNO=  29.87 CHSEL=  1222.05
I STA=  9648.  14320.
PER Q= 100.0
AREA=  15084.5
I VEL= 6.6
¥SECNO 29.923
I 20.92  17.85 1222.54 00 .00 1223.38 .14 .62 .03 1226.80
100000. 0. 100000 0. 0. 14441, 0. 2894 206, 1232.75
33 .00 6.9 00 .02%5  .025  .025  .000 1204.78 9483.28
I 001830 280.  293.  216. 2 0 0 .00 3211.17 12694.45
I 01/01/80  03:34:18




SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG RV HL 0LOSS  BANK ELEV
Q QLos QCH QROB ALOB ACH AROSB VoL THA  LEFT/RIGHT
TIME VLOoB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL=  1222.64
STA=  9483.  12800.
PER @=  100.0
AREA= 14440.6
VEL= 6.9
*SECNO 29.981
29.98  18.07 1223.07 .00 .00 1223.90 .82 A7 .04 1226.80
100000, 0. 100000. 0. g. 13723, 0.  2588. 315, 1232.75
L3 00 1.28 .00 .025 .025 .025 .000 1205.00 9464.26
.001428 280. 293. 216. 2 0 0 .00 2346.87 11811.13
FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL=  1223.07

STA= 9464, 11811,

PER Q= 100.0
AREA= 13722.6
VEL= 1.3
*SECNO 30.194
30.19 17,71 12244Mm .00 .00 1225.40 .10 1.41 .04 1228.00
100000. 0. 100000. 0. 0. 14930, 0.  2958. 3718, 1234.00
.39 .00 6.70 .00 .025 .025 .025 .000 1207.00 9446.19
001202 1125, 1128, 11175, 2 0 0 .00 2546.59 11992.78
FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL=  1224.T1
STA=  9446.  12089.
PER Q=  100.0
AREA= 14929.9
VEL= 6.7

*SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

30.46  17.15 1226.15 .00 .00 1227.38 1.23 .M L1 1239.00
190000, 0. 100000. 0. 0. mnasl. 0. 3311, 439, 1232.00
43 .00 8.90 .00 025 .025 .025 .000 1209.00 9381.18
.001281 1285. 1375. 1035. 2 0 0 .00 1312.50 10693.68

01/01/80  03:34:18




SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL 0L0SS  BANK ELEV
Q qLoe QCH QroB ALOB ACH AR08 voL THA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR HIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLO8R  ITRIAL  IDC ICONT ~ CORAR  TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 30.46 CWSEL=  1226.15

STA=  9381. 10800.
PER Q=  100.0
AREA= 11236.6
VEL= 8.9

ll BN Il N BN T N B B B BE B BE W B Em
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THIS RUN EXECUTED 01/01/80  03:46:33

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
FRERERORRROOORRER RO Ok KOk

T
T2
13
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
0. 1. 0. 0. .002000 .00 .0 0. 1217.310 .000
J2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBH CHNIM ITRACE

6.000 .000  -1.000 .000 .000 .000 .000 .000 .000  15.000

PAGE 45
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SECNO  DEPTH  CHSEL  CRINS  WSELK  EG RV HL 0L0SS  BANK ELEV
Q QLOB QCH QRrOB ALOB ACH AROB VoL TWHA  LEFT/RIGHT
TIME VLO8 YCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE  XLOBL  XLCH XLOBR  ITRIAL 1DC ICONT ~ CORAR  TOPHID ENDST

*PROF 6

CCHV= .300 CEHV= .500
*SECNO 28.831

28,83  12.34 1210.94 .00 1217.31 1212.44 1.50 .00 .00 1220.00
120000. 0. 120000. 0. 0. 12201, 0. 0. 0. 1220.00
.00 .00 9.84 .00 .025 .025 .025 .000 1198.60 8825.10
.001998 0. 0. -0 0 0 5 .00 1711.69 10536.79
FLOW DISTRIBUTION FOR SECNO= 28.83 CWSEL=  1210.94
STA=  8825.  10940.
PER Q=  100.0
AREA= 12200.9
VEL= 9.8
*SECNO 29.017
29.02  14.43 1213.23 .00 .00 1214.45 1.22 1.92 .08 1226.00
120000. 0. 120000. 0. 0. 13540. 0. 301, 44, 1220.00
.03 .00 8.86 .00 .025 .025 .025 .000 1198.80 £913.82
.001785  1000. 1020. 1020. 2 0 0 .00 2041.09 10854.91
FLOW DISTRIBUTION FOR SECNO= 29.02 CWSEL=  1213.23
PER Q=  100.0
AREA= 135401
VEL= 8.9
*SECNO 28.221
29.22 14,21 1215.21 .00 .00 1216.98 1.1 2.28 .25 1224.00
120000. 0. 120000. 0. 0. 1142, 0. 594. 90, 1224.00
.06 .00 10.51 .00 .025 .025 .025 .000 1201.00 9217.89
.002871 950. 1020. 870. 2 0 0 .00 1904.55 11122.44
FLOW DISTRIBUTION FOR SECNO= 29,22 CNSEL=  1215.27

STA= 9218, 11220.
PER Q=  100.0
AREA= 11422.9
VEL= 10.5

I STA= 8914,  11000.
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SECNO  DEPTH  CHWSEL
Q qQLoe QCH
TIME VLOB VCH
SLOPE  XLOBL  XLCH

*SECNO 29.473

CRIKWS
QRrOB
VROB
XLOBR

3301 HV CHANGED MORE THAN HVINS

29.47  53.85 1217.85
120000. 0. 120000,
14 .00 4.40

.000239 1030, 1300.

FLOW DISTRIBUTION FOR SECNO=

STA= 9128, 11730,
PER Q=  100.0
AREA= 27282.3
VEL= 4.4
*SECNO 29.523
29.52  53.98 1217.98
120000, 0. 120000.
.16 .00 3.90

.000135 230. 265.

FLOW DISTRIBUTION FOR SECNO=

STA=  8809. 11084,
PER Q=  100.0
AREA= 30757.4
VEL= 3.9
*SECNO 29.573
29.57  54.08 1218.08
120000. 0. 120000.
.18 .00 3.47
.000106 230, 265.

FLOW DISTRIBUTION FOR SECNO=

STA= 8810, 11350,
PER Q=  100.0
AREA= 34565.0
VEL= 3.5

01/01/80  03:34:18

.00

.00
970.

29.47

.00

.00
25%.

29.52

.00

.00
255,

29.51

WSELK  EG
ALOB ACH

XNL
ITR

XNCH
IAL  IDC

.00 1218.15
0. 21292,

.025 .025

2 0

CHSEL=

.00 1218.22
0. 30757

.025 .025

2 0

CWSEL=

.00 1218.26
0. 34565,

.025 .025

2 0

CHSEL=

HV HL 0LOSS  BANK ELEV
AROB VoL TWA  LEFT/RIGHT
XNR WiN ELMIN SSTA
ICONT  CORAR  TOPWID ENDST
.30 .15 .42 1230.00
0. 1171. 157,  1224.00
.025 .000 1164.00 9127.61
0 .00 2548.59 11676.20
1217.85
vl .05 .02 1228.00
0. 1348. 171, 1228.00
.025 .000 1164.00 8809.28
¢ .00 2218.27 11028.56
1217.98
.19 .03 .01 1228.00
0. 1547. 185.  1228.00
.025 000 1164.00 8810.27
] .00 2477.64 11287.91
1218.08
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SECNO  DEPTH  CWSEL  CRIWS  WSE
Q QLOB QCH QRO8 ALO
TIME vLos VCH VROB XNL
SLOPE  XLOBL  XLCH XLOBR IR

¥SECNO 29.623

29,62  54.15 1218.15 .00
120000. 0. 120000. 0.
.20 00 3.13 .00

.000085 230. 265, 255,

FLOW DISTRIBUTION FOR SECNO= 29.62

STA= 8811,  11618.

PER Q= 100.0
AREA= 38354.4
VEL= 3.1
*SECNO 29.676
29.68  54.20 1218.20 .00
120000. 0. 120000. 0.
.23 .00 2.85 00

.000070 230. 265. 255,

FLOW DISTRIBUTION FOR SECNO= 29.68

STA= 8812,  11840.

PER Q=  100.0
AREA= 42130.6
VEL= 2.8
*SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED
29.70  54.25 1218.25 .00
120000. 0. 120000. 0.
vl .00 2.43 .00
.000015 103. 107. 18.

FLOW DISTRIBUTION FOR SECNO= 29.70

STA=  B940. 10347.

PER Q= 100.0
AREA= 49302.0
VEL= 2.4

A N S I N BN an B R O BE R

l 01/01/80  03:34:18

LK E6

B ACH
XNCH

IAL  IDC

.00 1218.30
0. 38354,

.025 025

2 0

CWSEL=

.00 1218.33
0. 42131,

025 .025

2 0

CHSEL=

23.25 FEET

.00 1218.34
0. 49302.

.025 .025

2 0

CHSEL=

HY
AROB
XNR
ICONT

.15
0.
.025
0

1218.15

13
0.
.025
0

1218.20

.09
0.
025
0

1218.25

HL 0L0SS
voL THA

HWIN ELMIN SSTA
CORAR  TOPWID ENDST

BANK ELEV
LEFT/RIGHT

.03 .01 1228.00
1768. 201, 1228.00
.000 1164.00 8811.26
.00 2735.97 11547.23

.02 .01 1226.00
2013. 219, 1228.00
.000 1164.00 8812.25
.00 2994.2§ 11806.51

.00 .01 1195.00
2126. 224, 1211.00
.000 1164.00 8940.00
.00 1406.65 10346.65
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SECNO  DEPTH  CWSEL  CRIHS  WSELK EG HY HL 0LOSS  BANK ELEV
Q Qo8 QCH QRro8 ALOB ACH AROB VoL THA  LEFT/RIGHT
TIME VLOB VCH VR08 XNL XNCH XNR WIN ELMIN SSTA

SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPWID ENDST

*SECNO 29.716
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. 0. 120000. 0. 0. 47793, 0.  2245. 228, 1222.00
.25 .00 2.51 .00 .025 .025 .025 .000 1164.00 8940.00
.000024 103. 107. 9. 0 0 0 .00 1873.03 10813.03
FLOW DISTRIBUTION FOR SECNO= 28.72 CWSEL=  1218.25
STA=  8940. 10824,
PER Q=  100.0
AREA= 47793.0
VEL= 2.5

*SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED 1.22 FEET

29.74 54,22 1218.22 .00 .00 1218.38 .16 .00 .03 1217.00
120000. 0. t20000. 0. 0. 37305, 0. 2349, 233, 1233.00
.26 .00 3.22 .00 .025 .025 .025 .000 1164.00 8940.00
.000073 103. 107. 19. 2 0 0 .00 2305.87 11245.87
FLOW DISTRIBUTION FOR SECNO= 29.74 CHSEL=  1218.22
STA=  8940. 11302,
PER Q=  100.0
AREA= 37304.7
VEL= 3.2

*SECNO 29.753
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CHSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75  15.95 1220.15 1220.15 .00 1222.26 2.1 .03 .97 1228.00
120000. 0. 120000. 0. 0. 10306. 0. 2408, 239.  1244.00
21 .00 11.64 .00 .025 .025 .025 .000 1204.20 8989.06
.006381 103. 107. 19. 20 17 0 .00 2681.63 11670.69
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SECNO  DEPTH
Q QLo
TIME vLOB
SLOPE  XLOBL

FLOW DISTRIBUTION FOR SECNO=

STA=  8989.
PER Q=
AREA=

VEL=

*SECNO 29.812

CHSEL
QCH
VCH
XLCH

11780,

100.0
10305.17

11.%

CRIWS
QRrO8
VROB
XLOBR

29.75

3301 HV CHANGED MORE THAN HVINS

29.81
120000.
.28
.001517

FLOW DISTRIBUTION FOR SECNO=

18.78
0.
.00
280.

1223.08

120000.
5.52
293.

STA= 9731, 15859,
PER Q= 100.0
AREA= 21746.0
VEL= 5.5
*SECNO 29.867
29.87  18.95 1223.45
120000. 0. 120000.
.30 .00 5.58
.001138 280. 293,

FLOW DISTRIBUTION FOR SECNO=

STA=  9558.

PER Q= 1

AREA= 214
VEL=

*SECNO 29.923
29.92
120000.
1
.001320

14329,
00.0
88.6
5.6
18.93 1223.M
0. 120000.
.00 .71
280. 293.

l 01/01/80  03:34:18

.00

.00
218,

29.81

.00

.00
216.

29.87

.00

.00
218.

WSELK  EG RV HL QLOSS = BANK ELEV
ALOB ACH AROCB voL THA  LEFT/RIGHT
XNL XNCH XNR WIN ELMIN SSTA
ITRIAL  IDC ICONT ~ CORAR  TOPWID ENDST
CWSEL=  1220.15
.00 1223.55 AT .80 .49 1228.30
0. 21746, 0.  2516. 268, 1234.25
.025 .025 .025 .000 1204.30 9731.12
10 0 0 .00 5909.99 15641.11
CHSEL=  1223.08
.00 1223.94 .48 .38 .01 1221.50
0. 21489, 0. 2661, 304, 1233.50
.025 .026 .025 .000 1204.50 9558.24
2 0 0 .00 4621.49 14179.73
CWSEL=  1223.45
.00 1224.490 .10 .36 .11 1226.80
0. 17896, 0. 2793, 330.  1232.75
.025 .025 .025 .000 1204.78 9436.30
2 0 0 .00 3269.25 12705.55
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SECN0  DEPTH  CWSEL  CRIWS  Wotlk  EG HV HL ULUSD  BAHK ELEV
Q QLos QcH QRrO8 ALOB ACH AROB voL TWA  LEFT/RIGHT
TIME yLo8 VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE  XLoBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL=  1223.M1
STA= 9436,  12800.
PER Q=  100.0
AREA= 17896.4
VEL= 5.1
*SECNO 29.981
29.98  19.00 1224.00 .00 .00 1224.88 .88 .38 .09 1226.80
120000. ¢. 120000. 0. 0. 15916, 0.  2907. 349,  1232.7%
.32 .00 7.54 .00 .025 .025 .025 000 1205.00 9423.53
.001280 280. 293, 216. 2 0 0 .00 2397.18 11820.71
FLOW DISTRIBUTION FOR SECNO= 29.98 CHSEL=  1224.00
STA= 8424, 11911,
PER Q=  100.0
AREA= 15915.9
VEL= 1.5
*SECNO 30.194
30.19 18,51 1225.51 .00 .00 1226.28 18 1.31 .03 1228.00
120000. 0. 120000. 0. 0. 16979. 0. 3332 414, 1234.00
.36 .00 1.07 00 .025 .025 .025 ,000 1207.00 9410.77
.001153  1125. 1125. 1115, 2 0 0 .00 2590.28 12001.05°
FLOW DISTRIBUTION FOR SECNO= 30.19 CHSEL=  1225.51
STA= 9411, 12089,
PER Q=  100.0
AREA= 1§978.6
VEL= 141

*SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

30.46  17.90 1226.90 .00 .00 1228.40 1.49 1.76 .36 1239.00
120000. 0. 120000. 0. 0. 12238, 0. 37193 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
01/01/80  03:34:18 PAGE 51
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QCH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT
I TIME vLo8 VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPWID ENDST

I FLOW DISTRIBUTION FOR SECNO= 30.46 CWSEL=  1226.90

| STA=  9376.  10800.

I PER Q= 100.0
AREA= 12237.9

VEL= 9.8
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THIS RUN EXECUTED 01/01/80

FEREEARER RO IOORORLERE
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1964
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

1BM-PC-XT VERSION
T £ ¢ Lot et i et Lot bbb

T
T2
13
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
0. 8. 0. 0. .002000 .00 .0 0. 1217.310 .000
J2 NPROF IpPLOT PRFVS XSECY XSECH FN ALLDC IBH CHNIM [TRACE
7.000 .000  -1.000 .000 .000 .000 .000 .000 .000  15.000

01/01/80  03:34:18

03:48:45
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[

Y JLuY (V1% LW vl il
TIME  VLOB  VCH VROB XML XNCH
l SLOPE  XLOBL  XLCH  XLOBR  ITRIAL IDC
II *PROF 7
CCHV=  .300 CEHv=  .500
*SECNO 28.831
II 28.83  13.04 1211.64 00 1217.31 1213.38
140000, 0. 140000, 0. 0. 13399,
.00 00 10.45 .00 .025 .025
l 002006 0. 0. 0. 0 0
II FLOW DISTRIBUTION FOR SECNO=  28.83 CHSEL=
STA= 8824, 10840,
PER Q=  100.0
lI AREA= 13399.2
VEL=  10.4
|| XSECNO 29.017
29.02  15.19 1213.99 .00 .00 1215.33
140000, 0. 140000. 0. 0. 15085,
.03 00 9.28 .00 .025 .025
I .001705 1000,  1020. 1020, 2 0
I' FLOW DISTRIBUTION FOR SECNO= 28,02 CHSEL=
STA=  8910. 11000,
PER Q=  100.0
AREA= 15084.7
VEL= 9.3
II *SECNO 29.221
3301 HV CHANGED MORE THAN HVINS
II 20.22  14.91 1215.91 .00 .00 1217.81
140000, 0. 140000. 0. 0. 12662,
.06 00 11.06 00 025 .025
l .002822 950 1020, 970. 2 0
I FLOW DISTRIBUTION FOR SECNO=  29.22 CHSEL=
STA=  9217. 11220,
PER Q= 100.0
AREA=  12661.7
VEL= 111
I 01/01/80  03:34:18

[alafal 11a} NnrEATHE nuers ANRTLIA ner v [afal

iy vl s

[y

XNR WIN ELMIN SSTA
ICONT  CORAR  TOPWID ENDST
1.70 .00 .00 1220.00

0. 0. 0. 1220.00
.025 .000 1198.60 §823.93
5 .00 1721.58 10545.51
1211.64
.34 1.88 A1 1226.00
0. 333, 44.  1220.00
.025 .000 1198.80 8810.04
0 .00 2049.90 10959.94
1213.99
1.90 2.20 .28 1224.00
0. 658. 9t, 1224.00
.025 .000 1201.00 9216.81
0 .00 1929.85 11146.67
1215.91

PAGE 54

[RAN] e falalalal DAMY FLeYVY

 EE———————— ]




[ —

y YLuY Qi
TIME yLO8 VCH
SLOPE  XLOBL  XLCH

*SECNO 29.473

iswwo
VROB
XLOBR

3301 HV CHANGED MORE THAN HVINS

29.47 54,70 1218.70
140000, ~ 0. 140000.
A3 .00 4.75
.000253 1030, 1300.

FLOW DISTRIBUTION FOR SECNO=

STA= 9126, 11730,
PER Q= 100.9
AREA= 29465.3
VEL= 4.8
*SECNO 29.523
29.52  54.84 1218.84
140000, 0. 140000.
.15 .00 4.29
.000151 230. 265.

FLOW DISTRIBUTION FOR SECNO=

STA=  8B08.  11084.
PER Q= 100.0
AREA= 32664.0
VEL= 4.3
*SECNO 29.573
29.57  54.95 1218.95
140000. 0. 140000.
A7 .00 3.81
.000118 230. 265.

FLOW DISTRIBUTION FOR SECNO=

STA=  8800.  11350.
PER Q=  100.0
AREA= 36737.2
VEL= 1.8
01/01/80  03:38:18
QFrHNN NFPTH CHSFY

.00

0.
.00
§70.

29.47

.00

.00
255,

29.52

.00
0.
.00
255.

29.517

CRTWS

ALVu

ITRIAL

.025

.025

.025

P2y

XNCH
10C

.00 1218.05
0. 28465.
025
2 0

CWSEL=

.00 1219.12
0. 32664,
.025
2 0

CWSEL=

.00 1219.18
0. 36731,
.025
2 0

CHSEL=

War K Fn

B

(RIS

by

bl g basidl

XNR WIN ELMIN SSTA
ICONT  CORAR  TOPWID ENDST
.35 .18 .46 1230.00
0. 1287. 158.  1224.00
.025 .000 1164.00 9125.68
0 .00 2557.87 11683.64
1218.70
.29 .05 .02 1228.00
0. 1476. 172, 1228.00
.025 .000 1164.00 8808.49
0 .00 2224.84 11033.33
1218.84
.23 .04 .02 1228.00
0. 1687. 187.  1228.00
025 .000 1164.00 9809.36
0 .00 2483.99 11293.35
1218.95

HY

HI

N N<S
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TIME vLO8 VCH
SLOPE  XLOBL  XLCH

*SECNO 29.623

29.62  55.04 1219.04
140000, 0. 140000.
19 .00 3.43

.000094 230. 265.

FLOW DISTRIBUTION FOR SECNO=

STA=  8810. 11615,
PER Q=  100.0
AREA= 40787.0
VEL= 3.4
*SECNO 29.676
29.68  55.10 1219.10
140000. 0. 140000,
2 .00 3.12

.000078 230. 265.

FLOW DISTRIBUTION FOR SECNO=

STA= 8811,  11880.
PER Q=  100.0
AREA= 44821.0
VEL= 3.1

*SECNO 29.696
3280 CROSS SECTION

29.70  55.14 1219.14
140000. 0. 140000.
.22 .00 2.1

.000019 103. 107.

FLOW DISTRIBUTION FOR SECNO=

STA= 8940. 10347,
PER Q= 100.0
AREA= 50562.2
VEL= 2.8
01/01/80 03:34:18
SFONN NFPTH CWSFL

VROB

XLOBR
.00
.00

255.

29.62

.00
0.
.00
255.

29.68

29.70 EXTENDED

.00

0.
.00
19.

29.70

RTINS

XNCH

ITRIAL  IDC

.00 1218.22
0. 40787.

.025 .025

2 0

CWSEL=

.00 1219.25
0. 44821,

.025 .025

2 0

CWSEL=

24,14 FEET

.00 1219.26
0. 50s62.

.025 .025

2 0

CWSEL=

WSFIK  FR

SSTA
ENDST

1228.00
1228.00

.000 1164.00 8810.24

1228.00
1228.00

000 1164.00 8811.13
.00 3002.11 11813.24

1195.00
1211.00

.000 1164.00 8940.00
.00 1406.65 10346.65

XNR WIN ELMIN
ICONT  CORAR  TOPWID
.18 .03 .01
0. 1923. 202.
.025
0 .00 2743.07 11553.31
1219.04
A5 .02 01
0. 2183, 220.
.025
0
1219.10
A2 .00 0
0.  2300. 225.
025
0
1219.14
Hv Hi 01 0ss

RANK FLFV

PAGE
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TIME vLOB VCH VROB XNL XNCH XNR HiN ELMIN SSTA
I SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPWID ENDST

XSECNO 29.716
1280 CROSS SECTION  29.72 EXTENDED  13.15 FEET

29.72  55.14 1219.14 .00 .00 1219.27 A2 .00 .00 1206.00
140000. 0. 140000, 0. 0. 48474, 0. 2428, 229, 1222.00
.23 .00 2.83 .00 025 .025 .025 .000 1164.00 8940.00
.000039 103. 107. 19. 0 0 0 .00 1875.76 10815.76
FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL=  1219.14
STA=  8940. 10824.
PER Q=  100.0
AREA= 49473.8
VEL= 2.8

*SECNO 29.736
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. 0. 140000. 0. 0. 39366. 0.  2532. 235.  1233.00
.4 00 3.56 .00 025 025 .025 .000 1164.00 8940.00
.000083 103. 107. 19. 2 0 0 .00 2309.28 11249.28
FLOW DISTRIBUTION FOR SECNO= 29.74 CWSEL=  1219.11
STA=  8940.  11302.
PER Q=  100.0
AREA= 39365.5
VEL= 3.6

*SECNO 29.753
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75  16.48 1220.68 1220.68 .00 1222.88 2.22 .03 1.01 1228.00
140000. 0. 140000, 0. 0. 11M4, 0. 2595, 81, 1244.00
.25 .00 11.95 .00 .025 025 .025 .000 1204.20 8985.78
.005682 103. 107. 19. 20 18 0 .00 2687.32 11673.10
01/01/80  03:34:18 PAGE 51
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TIME vLo8 VCH VRkub XNL Xl AR Wi ELILR golA
SLOPE  XLOBL  XLCH XLOBR ITRIAL  IDC ICONT  CORAR  TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 29.75 CWSEL=  1220.68

STA=  8986.  11780.
PER Q=  100.0
AREA= 11714.4
VEL= 12.0

*SECNO 29.812
3301 HV CHANGED MORE THAN RVINS

29.81 19.33 1223.63 .00 .00 1224.11 .48 10 .52 1228.30
140000, 0. 140000. 0. 0. 25052, 0. 2m8. 210, 1234.25

.26 .00 5.59 .00 025 025 .025 .000 1204.30 9685.16

.001305 280. 293, 2186. 6 0 0 .00 5966.81 15651.97

FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL=  1223.63

STA=  9685. 15858,
PER Q=  100.0
AREA= 25052.3
VEL= 5.6

*SECNO 29.867
29.87  19.45 1223.85 .00 .00 1224.49 .54 .35 .03 1227.50
140000. 0. 140000, 0. 0. 23812, 0. 2883, 306,  1233.50
21 .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

FLOW DISTRIBUTION FOR SECNO= 29.87 CWSEL=  1223.95

STA=  9526. 14329,
PER Q= 100.0
AREA= 23812.0
VEL= 5.9

*SECNO 29.923
29.92  19.40 1224.18 .00 .00 1224.98 .80 .36 .13 1226.80
140000 0. 140000. 0. 0. 19458, ¢.  3029. 332, 1232.15
.00 1.18 .00 .025 .025 .025 .000 1204.78 9415.35

001374 280. 293. 216. 2 0 0 .00 3295.16 12710.50

01/01/80  03:34:18 PAGE 58

SECNO  DEPTH  CHSEL  CRIWS  WSELK  EG Hv HL 0LOSS  BANK ELEV




TIME vLos VCH VRUB XNL XNCH XNK WIN ELMIN S51A
SLOPE ~ XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPHID ENDST

FLOW DISTRIBUTION FOR SECNO= 29.92 CWQEL= 1224.18

STA= 9415, 12800,
PER Q= 100.0
AREA= 19458.1
VEL= 1.2

*SECNO 29.981
29,98  19.47 1224.47 .00 .00 1225.51 1.05 41 .12 1226.80

140000. 0. 140000. 0. 0. 17057. 0. 3151, 352, 1232.75
.30 .00 8.21 .00 .025 .025 .025 .000 1205.00 9402.69
001414 280. 293. 216. 2 0 0 .00 2422.93 11825.61

FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL=  1224.47

STA=  9403. 11911,
PER Q=  100.0
AREA= 17056.5

VEL= 8.2

*SECNO 30.194
30.19 19,13 1226.13 .00 .00 1227.01 .88 1.45 .05 1228.00
140000. 0. 140000. 0. 0. 18618, 0. 3612, 417, 1234.00
L34 .00 1.52 .00 .025 .025 .025 .000 1207.00 9382.85

001175 1125, 1125. 1175, 2 0 0 .00 2624.71 12007.56

STA= 9383, 12088,
PER Q= 100.0
AREA= 18617.8
VEL= 1.5

*SECNO 30.458
3301 HV CHANGED MORE THAN HVINS
30.46  18.55 1227.55 .00 .00 1228.32 1.71 1.86 .45 1238.00
140000. 0. 140000. 0. 0. 13103, 0. 4113, 480.  1232.00

31 .00 10.68 .00 .025 .025 .025 .000 1209.00 9372.34
001572 1285. 1375. 1035. 2 0 0 .00 1356.32 10728.66

01/01/80  03:34:18 PAGE 59

l FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL=  1226.13

SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG Hv HL OLOSS  BANK ELEV

nt Ao nry [alalalsl Atnn Ante AnNnn 1T THIA recr/ninnT




finc yLuo vuli Vo T

SLOPE  XLOBL  XLCH XLOBR  ITRIAL

FLOW DISTRIBUTION FOR SECNO= 30.46

STA= 9372,  10800.
PER Q=  100.0
AREA= 13103.5

I VEL= 10.7

01/01/80  03:34:18

|||||||

I0C

CWSEL=

......

ICONT

12217.55

CORAR

TOPHID

ENDST
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I HEC2 RELEASE DATED NOV 76 UPDATED MAY 1884
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 59,51,52,53,54,55,56
18M-PC~XT VERSION
KRRRRRRRROR RO KRR ROk
B
T2
13
I Jt ICHECK  INQ NINV IDIR STRY METRIC  HVINS Q WSEL FQ
I 0. 8. 0. 0. .002000 .00 .0 0. 1217.310 .000
J2 NPROF IpLOT PRFVS XSECV XSECH - FN ALLDC 16H CHNIM ITRACE
I 8.000 L0006  -1.000 .000 .000 .000 .000 .000 .000  15.000
I 01/01/80  03:34:18 PAGE 61
I SECNO  DEPTH  CHSEL  CRIWS  WSELK  EG Hv HL 0LOSS  BANK ELEV
n nne nrH nena Al nR ArH Apnn vni TWA I FET/RTAUT




............

|4k viuo Yyl viwu e ey

SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPHID ENDST

*PROF 8
Iccnv= 300 CEHV= 500
*SECNO 28.831
283 13.77 1212.37 .00 121731 1214.22 185 .00 .00 1220.00
I 160000. 0. 160000, 0. 0. 14658 0. 0. 0. 1220.00
00 .0 1092 .00 .02  .025 .05  .000 1198.60 8822.72
I 001988 0. 0. 0. 0 0 5 .00 1758.48 10581.20
FLOW DISTRIBUTION FOR SECNO=  28.83 CHSEL=  1212.37
I STA= 8823, 10940,
PER Q=  100.0
AREA= 14658.0
i l VEL=  10.9
\
*SECNO 29.017
I 20.02  15.03 121473 .00 .00 121617 .44 1.83 .12 1226.00
160000. 0. 160000. 0. 0. 16612, 0. 366 45 1220.00
03 .00 963 .00 025  .025  .025  .000 1198.80 8906.33
I 001624 1000. 1020, 1020, 2 0 0 .00 2058.57 10964.90
FLOW DISTRIBUTION FOR SECNO=  29.02 CHSEL= 121473
I STA= 8906,  11000.
PER Q= 100.0
AREA=  16611.6
VEL= 9.6
I *SECNO 29.221
\
3301 HV CHANGED MORE THAN HVINS
l 29.22  15.53 121658 .00 .00 1218.60 2,07 212 .31 1224.00
160000. 0. 160000 0. 0. 13867, 0. 723 91 1224.00
05 .00 1154 .00  .025  .025  .025  .000 1201.00 4215.78
I 002739 950. 1020 970, 2 0 0 .00 1938.90 11154.67
~ FLOW DISTRIBUTION FOR SECNO=  29.22 CHSEL=  1216.53
I STA= 9216, 11220,
PER Q= 100.0
AREA= 138671
l VEL= 115
I 01/01/80  03:34:18 PAGE 62
I SECNO  DEPTH  CHSEL  CRIWS  WSELK €6 WV HL  0L0SS BANK ELEV

n ningr NrH npne AlNR ArH ARNR vm TWA FEFT/RIAHT
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Pl Vevu Vit Pliwn

SLOPE  XLOBL  XLCH XLOBR I‘TliIAL I‘DC ICONT  CORAR  TOPHID ENDST

*SECNO 29,473
II 3301 HV CHANGED MORE THAN HVINS
29.47  55.50 121950 .00 .00 1219.90 .80 .80 .50 1230.00
lI 160000. 0. 160000. 0. 0.  31515. 0. 1400. 150, 1224.00
13 .0 5.08 .00 .02  .025  .025  .000 1164.00 9123.86
I .000266 1030. 1300. 970, 2 0 0 .00 2566.79 11690.85
FLOW DISTRIBUTION FOR SECNO= 29.47 CWSEL=  1219.50
II STA= 9124, 11730.
PER Q= 100.0
AREA= 31515.3
I VEL= 5.1
*SECNO 29.523
II 29.50  55.64 1219.56 .00 .00 121998 .33 .05 .02 1228.00
160000. 0. 160000, 0. 0. 34458, 0. 1601, 173 1228.00
1400 464 .00 .05  .02%5 025  .000 1164.00 8807.75
I 000166 230. 265,  255. 2 0 0 .00 2230.07 11037.81
FLOW DISTRIBUTION FOR SECNO=  29.52 CWSEL=  1219.64
II STA=  8808. 11084
PER Q= 100.0
AREA=  34457.5
VEL= 4.6
*SECNO 29.573 ,
Il 2957 5597 1219.77 .00 .00 1220.04 .26 .04 .02 1228.00
160000. 0. 160000 0. 0. 38782 0. 1824  188. 1228.00
6 .00 443 .00 .025 .05  .025  .000 1164.00 8808.51
I 000129 230. 265,  255. 2 0 0 .00 2489.94 11298.45
| FLOW DISTRIBUTION FOR SECNO=  29.57 CHSEL=  1219.77
1
STA=  8809.  11350.
PER Q= 100.0
II AREA= 38782.8
Vil AL
01/01/80  03:34:18 PAGE 63
l SECNO  DEPTH  CHSEL  CRIWS  WSELK G HY HL 0L0SS  BANK ELEV
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Tdie yLUL ¥uil v

I SLOPE  XLOBL  XLCH  XLOBR
XSECNO 29.623
II 29.62  55.87 1219.87 .00
160000. 0. 160000. 0.
.18 00 3 .00
I 000103 230.  265.  255.
FLOW DISTRIBUTION FOR SECNO=  29.62
ll STA=  8809. 11615.
PER Q= 100.0
AREA= 43078.8
VEL= 3.7
*SECNO 29.676
II 29.68  55.94 1219.94 .00
160000. 0. 160000. 0.
.20 00 3.38 .00
I .000085  230.  265. 255,
II FLOW DISTRIBUTION FOR SECNO=  29.68
STA=  8810. 11880,
PER Q= 100.0
II AREA= 47357.5
i VEL= 3.4
XSECNO 29.696
II 3280 CROSS SECTION  29.70 EXTENDED
29.70  55.98 1219.98 .00
||| 160000. 0. 160000. 0.
.21 00 3.09 .00
.000023 103, 107. 19.
FLOW DISTRISUTION FOR SECNO=  29.70
lI STA=  8040.  10347.
PER Q= 100.0
AREA= 51743.4
l VEL= 1.1
I 01/01/80  03:34:18
I SECNO  DEPTH  CWSEL  CRIWS
4} Nl OR

OrH ORNA

......

ITRIAL  IDC

.00 1220.08
0. 43019,
.025 .025
2 0

CHSEL=

.00 1220.12
0. 47357,

.025 025
2 0

CWSEL=

24.98 FEET

.00 1220.13
0. 51743,
025 .025
2 0

CWSEL=

WSELK  EG
MR ACH

TCONT

21
0.
.025
0

1219.87

.18
0.

025
0

1219.94

15
0.
.025
0

1219.98

HY
ARNR

CORAR

.03

2073.
.000
.00 2749.74 11559.03

.02

2348.

000

.00

2469.

HL
Vol

000
.00

TOPHID

.02
204.
1164.00

01
221,

ENDST

1228.00
1228.00
8809.29

1228.00
1228.00

1164.00 8810.07
.00 3009.50 11819.57

01
221.

1195.00
1211.00

1164.00 8940.00
1406.65 10346.65

0L0SS
TIA

BANK ELEV
| FET/RTGHT
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GlOPE  XLOBL XLCH  XLOBR ITRIAL 10C  ICONT  CORAR  TOPHID  ENDST

*SECNO 29.716
3280 CROSS SECTION 29,72 EXTENDED 13.99 FEET

29,72 55.99 1219.99 .00 .00 1220.14 .15 .00 .00 1206.00
160000. 0. 160000. 0. 0. 51051, 0.  259. 231, 1222.00
22 .00 3.13 .00 .025 .025 .025 .000 1164.00 8940.00
.000035 103. 107. 19. 0 0 0 .00 1878.32 10818.32
FLOW DISTRIBUTION FOR SECNO= 29.12 CHSEL=  1219.99
STA=  8940. 10824.
PER Q= 100.0
AREA= 51050.9
VEL= 3.1

*SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED 2.95 FEET

20.74  55.95 1219.95 .00 .00 1220.18 .23 01 .04 1217.00
160000. 0. 160000. 0. 0. 41301, 0. 2709, 236.  1233.00
.23 .00 3.87 .00 .025 .025 .025 .000 1164.00 8940.00
.000092 103. 107. 19. ? 0 0 .00 2312.47 11252.47
FLOW DISTRIBUTION FOR SECNO= 29.14 CHSEL=  1219.95
STA=  8940. 11302,
PER Q=  100.0
AREA= 41300.6
VEL= 3.9

*SECNO 29.753
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29,75  16.89 1221.09 1221.09 .00 1223.51 2.42 .03 1.09 1228.00
160000. 0. 160000. 0. 0. 12827, 0. 2776, 242, 1244.00
.23 00 12.47 .00 .025 025 025 .000 1204.20 8983.19
.005497 103. 107, 9. 20 18 0 .00 2691.80 11674.99
I 01/01/80  03:34:18 PAGE 65
I SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL 0LOSS  BANK ELEV
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SLUKE

FLOW DISTRIBUTION FOR SECNO=

STA=  8983.

PER @=
AREA=
VEL=

XLubt

12.5

*SECNO 29.812

XLCH

11780.
100.0
12827.1

XLUBK

29.15

3301 HV CHANGED MORE THAN HVINS

29.81
160000.
.28
001117

FLOW DISTRIBUTION FOR SECNO=

STA=  9637. 15859,
PER Q=  100.0
AREA= 28552.0
VEL= 5.6
*SECNO 29.867
29.87  19.99 1224.48
160000. 0. 160000.
.26 .00 6.08
.001051 280. 293.

FLOW DISTRIBUTION FOR SECNO=

STA= 9492, 14329,
PER Q= 100.0
AREA= 26332.5
VEL= 6.1
*SECNO 29.923
29.92  19.81 1224.69
160000. 0. 160000.
21 .00 1.57
.001379 280. 293.

18.92
0.
.00
280.

1224.22
160000.
5.60
293.

I 01/01/80  03:34:18

SECNO
0

DEPTH
QLo8

CHSEL
QCH

.00
0.
.00
216.

29.81

.00
0.
.00
216.

29.87

.00
0.
.00
216.

CRINWS
QRrOB

LIKIAL Uy Luuind VURAIL turmiy Litboi

CWSEL=  1221.09

.00 12241 .49 .62 .58 1228.30

0.

28552. 0. 2915, M. 1234.25

.025 .025 .025 000 1204.30 9636.98
3 0 0 .00 6026.37 15663.35

CWSEL=  1224.22

.00 1225.07 57 .32 .04 1227.50

0.

26332, 0. 3099, 307.  1233.50

.025 .025 .025 .000 1204.50 9491.93
3 0 0 .00 4703.27 14195.20

CWSEL=  1224.49

.00 1225.58 .89 .35 .16 1226.80
0. 21121, 0. 3259. 334, 1232.15
.025 .025 .025 L000 1204.78 9393.14
2 0 0 .00 3322.61 12715.75
PAGE 66
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SLOPE  XLOBL  XLCH XLOBR TIRIAL 10U 1CUNI LURAR {urniv eNUS|

FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL=  1224.69
STA= 9393,  12800.
PER Q= 100.0
AREA= 21126.7
VEL= 1.6
*SECNO 29.981
29.98  19.95 1224.95 .00 .00 1226.15 1.19 42 .15 1226.80
160000. 0. 160000. 0. 0. 18239, 0. 3391, 354.  1232.75
.28 .00 8.1 .00 .025 .025 025 .000 1205.00 9381.30
.001499 280. 293. 216. 2 0 0 L00 2449.34 11830.64
FLOW DISTRIBUTION FOR SECNO= 29.98 CHSEL=  1224.95
STA= 9381, 11911,
PER Q= 100.0
AREA= 18239.2
VEL= 8.8
*SECNO 30.194
30.19  19.74 1226.74 00 .00 1227.M .97 1.50 .07 1228.09
160000. 0. 160000. 0. 0. 20212, 0.  3888. 420,  1234.00
.32 .00 7.92 .00 .025 025 .025 .000 1207.00 9356.04
.001187 1125, 1125, 1178, 2 0 0 .00 2657.79 12013.82
FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL=  1226.74
STA= 9356,  12089.
PER Q= 100.0
AREA=  20212.5
VEL= 1.9

*SECNO 30.458

3301 HV CHANGED MORE THAN HVINS

30.46  19.14 1228.14 .00 .00 1230.19 2.05 1.94 .54 1239.00
160000. 0. 160000. 0. 0. 13915, 0. 4426, 483.  1232.00
.35 .00 11.50 .00 025 .025 .025 .000 1209.00 9368.59
.001708 1285, 1375. 1035. 2 0 0 .00 1373.52 10742.10
01/01/80  03:34:18 ) PAGE 67
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG RV HL 0L0OSS  BANK ELEV

Q QLOB QCH QRO8 ALOB ACH AROB VoL TWA  LEFT/RIGHT




oLtk ALULL ALLI ALVUi Lk luw JRvVIT] NIV i e eite

ISTA= 9369.  10800.

FLOW DISTRIBUTION FOR SECNO= 30.46 CHSEL=  1228.14

PER Q= 100.0
AREA= 13914.5
VEL= 11.5

I 01/01/80  03:34:18




YT TSI TSR T OIE VI T NI EE L E R
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
FHRERRAR AR RAT KRR OO R IOk

T

T2

13

J1 ICHECK  INQ NINV IDIR STRY METRIC  HVINS
0. 10. 0. 0. .002000 .00 .0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC
9.000 .000  -1.000 .000 .000 .000 .000

01/01/80  03:34:18

SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG v HL
Q QLos QCH QRrOB ALOB ACH AROB voL

-----

IBH

0.

.000

0LOSS

WSEL

1217.310

CHNIM

.000

BANK ELEV
LEFT/RIGHT

FQ
.000
ITRACE

15.000

PAGE

69




whi L ALUUL akbil

vkt Uy

I *PROF 9
Iccuv= .300 CEHV=  .500
*SECNO 28.831
28.83  14.54 1213.14 .00 1217.31 1215.09
180000. 0. 180000. 0. 0. 16034,
I .00 .00 11.23 00 .025 .05
.001870 0. 0. 0. 0 0
I FLOW DISTRIBUTION FOR SECNO=  28.83 CHSEL=
STA= 8821, 10840,
PER Q=  100.0
AREA=  16033.9
l VEL= 1.2
XSECNO 29.017
29.02 16.66 1215.46 .00 .00 1216.99
I 180000. 0. 180000, 0. 0. 18116,
.03 00 9.04 00 .025 ,025
,001548 1000, 1020,  1020. 2 0
FLOW DISTRIBUTION FOR SECNO=  29.02 CWSEL=
I STA=  8903.  11000.
PER Q=  100.0
AREA= 18115.7
I VEL= 9.9
XSECNO 29.221
I 3301 HV CHANGED MORE THAN HVINS
29.22  16.15 1217.15 .00 .00 1219.37
I 180000, 0. 180000. 0. 0. 15057.
.05 00 11.95 00 .025 025
002647  950.  1020. 970. 2 0
l FLOW DISTRIBUTION FOR SECNO=  29.22 CHSEL=
I STA= 9215, 11220.
PER Q= 100.0
- AREA= 15057.0
I VEL=  12.0
l 01/01/80  03:34:18
I SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG
Q QOB QCH QROB  ALOB  ACH

- AN wunn ‘

~An

1.96 .00 .00 1220.09
0. 0. 0. 1220.00
025 ,000 1198.60 8821.44
4 .00 1825.03 10646.48
1213.14
1.53 1.78 .13 1226.00
0. 400. 46.  1220.00
.025 .000 1198.80 8902.68
0 .00 2067.08 10969.76
1215.45
2.22 2.03 .34 1224.00
0. 788. 93, 1224.00
.025 .000 1201.00 9214.76
0 .00 1945.28 11160.03
1217.15
PAGE
HV HL 0LOSS  BANK ELEV
AROB VoL THA  LEFT/RIGHT
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SLUPE xLubL XLCH XLubK LIKIAL  LUu LUl LUBAR TSI, Ciuod

*SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

29.47  56.27 1220.27 .00 .00 1220.72 .45 .82 .53 1230.00
180000. 0. 180000. 0. 0. 33477 0. 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
FLOW DISTRIBUTION FOR SECNO= 29.417 CWSEL=  1220.27
STA= 9122, 11730,
PER Q=  100.0
AREA= 33471.5
VEL= 5.4
*SECNO 29.523
29.52 56.41 1220.41 .00 .00 1220.78 .38 .08 .02 1228.00
180000. 0. 180000, 0. 0. 36167, 0. 1724, 175, 1228.00
A3 .00 4.98 .00 - .02 .025 .025 .000 1164.00 8807.04
.000179 230. 265. 255, 2 0 0 .00 2235.08 11042.07
FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL=  1220.41

STA=  8807. 11084,

PER Q=  100.0
AREA= 36167.1
VEL= 5.0
*SECNO 29.573
29,67  56.56 1220.56 .00 .00 1220.86 .30 .04 .02 1228.00
180000. 0. 180000. 0. 0. 40735, 0. 1958, 189.  1228.00
.15 .00 4.42 .00 028 .025 .025 .000 1164.00 8807.70
.000139 230. 265. 255. 2 0 0 .00 2485.61 11303.31
FLOW DISTRIBUTION FOR SECNO= 29.57 CHSEL=  1220.56
STA= 8808,  11350.
PER Q=  100.0
AREA= 40734.8
VEL= 4.4
I 01/01/80  03:34:18 PAGE M
l SECNO  DEPTH  CHWSEL  CRIWS  WSELK  EG RV HL 0LOSS  BANK ELEV
0 0Lo8 QCH QROB ALOB ACH AROB VoL THA  LEFT/RIGHT




oLukL ALUDL ALUH ALULIK Linank Auv
I *SECNO 29.623
29.62  56.67 1220.67 .00 .00 1220.91
I 180000. 0. 180000. 0. 0. 45269
AT 00 3.98 00 025 .02
000111 230.  265.  255. 2 0
I FLOW DISTRIBUTION FOR SECNO=  20.62 CHSEL=
ISTA= 8808.  11615.
PER Q= 100.0
AREA= 45268.8
I VEL= 4.0
XSECNO 29.676
99.68  56.75 1220.75 .00 .00 1220.95
I 180000. 0. 180000. 0. 0. 49781,
19 00 3.62 00 .05 .02
000081 230,  265.  255. 2 0
FLOW DISTRIBUTION FOR SECNO=  29.68 CHSEL=
ISTA= 8309.  11880.
PER Q= 100.0
AREA= 49781.3
I VEL= 3.6
ASECNO 29.696
I»azao CROSS SECTION  20.70 EXTENDED  25.78 FEET
29.70  56.78 1220.78 .00 .00 1220.96
180000. 0. 180000. 0. 0. 52865.
I .20 00 3.40 00 .05 .02
000027 103, 107 7. 2 0
I FLOW DISTRIBUTION FOR SECNO=  29.70 CHSEL=
STA=  8940.  10347.
I PER Q= 100.0
AREA= 52865.0
I VEL= 3.4
I 01/01/80  03:38:18
I SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG
Q Q08  QCH  OQROB  ALOB  ACH
TivE VI NR VM uypne VM YMCH

At

.25

025
0

1220.67

.20
0.

.025
0

1220.175

.18
0.
.025
0

1220.78

HV
AROB
YNR

YAV LYAYA

.03
2220.
.000
.00 2756.11 11564.49

.03
2509.
.000
.00 3016.54 11825.60

.00

2635.
.000

HL
voL
WTN

.00

v 1w

.02
205.
1164.00

.01
223,
1164.00

01
228.

(e

1228.00
1228.00
8808.38

1228.00
1228.00
8809.07

1195.00
1211.00

1164.00 8940.00
1406.65 10346.65

0L0SS
THA
FIMIN

BANK ELEV

LEFT/RIGHT
]STA

PAGE
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SLUPE xLosL XLCH ALUBK

*3ECNO 29.716

3280 CROSS SECTION 29.72 EXTENDED

29.72  56.78 1220.78 .00
180000. 0. 180000. 0.
.21 .00 3.43 .00
.000040 103. 107. 19.

FLOW DISTRIBUTION FOR SECNO= 29.72

STA= 8940,  10624.
PER Q=  100.0
AREA= 52550.5
VEL= 3.4

*SECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED

29.74  56.75 1220.7% .00
180000. 0. 180000. 0.
2 .00 .17 .00
.000101 103. 107. 19.

FLOW DISTRIBUTION FOR SECNO= 29.74

STA=  8940.  11302.
PER Q=  100.0
AREA= 431421
VEL= 4.2

*SECNO 29.753

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED
29.75  17.28 1221.48 1221.48

180000. 0. 180000. 0.
.22 .00 12.96 .00
.005349 i03. 107. 19.

01/01/80  03:34:18

SECNO  DEPTH  CHSEL  CRIWS
Q qQLoe QCH QRrOB

R AT AR A1 ladl] 1RAR

LIKLIAL 1Uu

14.79 FEET

.00 1220.97
0. 52550,

025 .025

0 0

CHSEL=

3.75 FEET

.00 1221,02
0. 43142,

.025 025

2 0

CHSEL=

.00 1224.09
0. 13888.

.025 .025

20 18

WSELK  EG
ALOB ACH

\\\\\\\

e LUIAI JUurmiy
48 .00 .00
0. 2168, 232
025 .000 1164.00

0 .00 1880.74

1220.18

21 01 .0

0. 2882, 237.

.025 .000 1164.00

0 .00 2315.50
1220.75

2.61 .03 1.17

0. 2982, 243,

.025 .000 1204.20
0 .00 2696.07
RV HL 0L0SS

AROB voL THA

R [R24%) Tt

Lituot

1206.00
1222.00

8940.00

10620.74

1217.00
1233.00

8940.00

11255.50

1228.00
1244.00

8980.73

11676.80

BANK ELEV
LEFT/RIGHT

AT

PAGE
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FLOW DISTRIBUTION FOR SECNO= 29.75 CHSEL=  1221.48
STA=  8981.  11780.
PER Q= 100.0
AREA= 13888.3
VEL= 13.0
*SECNO 29.812

3301 HV CHANGED MORE THAN HVINS

29.81  20.50 1224.80 .00 .00 1225.29 49 .56 .64 1228.30
180000. 0. 1soooo. 0. 0. 32061, 0. 3107, 273, 1234.25
.23 .00 5.61 .00 .025 .025 .025 .000 1204.30 9589.16
.000973 280, 293. 2186. 3 0 0 .00 6085.49 15674.65
FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL=  1224.80
STA= 9589, 15859,
PER Q=  100.0
AREA= 32060.5
VEL= 5.6
*SECNO 29.867
29.87  20.53 1225.03 .00 .00 1225.63 .60 .29 .06 1221.50
180000. 0. 180000. 0. 0. 28874, 0. 3312, 309. 1233.50
] .00 6.23 .00 .025 .025 .025 .000 1204.50 9457.59
.006991 280. 293. 216. 2 0 0 .00 4745,62 14203. 21
FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL=  1225.03
STA= 9458, 14329,
PER Q=  100.0
AREA= 28874.1
VEL= 6.2
*SECNO 29.923
29.92  20.41 1225.19 .00 .00 1226.15 .97 .38 .18 1226.80
18000¢. 0. 180000. 0. 0. 22786. 0. 3485, 337, 1232.15
.25 .00 1.90 .00 .025 025 .025 .000 1204.78 9371.10
.001369 280. 293. 216. 2 0 0 .00 3349.85 12720.96
I 01/01/80  03:34:18 PAGE T4
l SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG RV HL 0LOSS  BANK ELEV
Q QLos QCH QROB ALO8 ACH AROB VoL THA  LEFT/RIGHT
TIME Vi ne iy \lLalals) v \iTal}] vHiD T rrsTn aoTs




Jhut b

FLOW DISTRIBUTION FOR SECNO=

neVuk

abuii

STA= 9371,  12800.
PER Q=  100.0
AREA= 22795.7
VEL= 1.9
*SECNO 29.981
29,98  20.43 1225.43
180000. 0. 180000.
.26 .00 9.27
.001563 280. 293.

FLOW DISTRIBUTION FOR SECNO=

STA=  9360. 11911,
PER Q=  100.0
AREA= 19411.8
VEL= 9.3
*SECNO 30.194
30.19  20.31 1227.31
180000. 0. 180000.
.30 .00 8.21
001194 1125. 1125.

FLOW DISTRIBUTION FOR SECNO=

STA=  9330.
PER Q= 1
AREA=
VEL=

12089.

00.0

21753.2

8.3

*SECNO 30.458

v iy

29.92

.00

.00
216.

28.98

.00
0.
.00
1175,

30.19

3301 HV CHANGED MORE THAN HVINS

30.46  19.69 1228.68
180000. 0. 180000.
.33 .00 12,27
.001834 1285, 1378.
01/01/80  03:34:18
SECNO  DEPTH  CHSEL
Q qQLoe QCH

vore-

1AM

L Llalh)

.00
0.
.00
1035.

CRIWS
QRrO8

1HRAn

CHSEL=

.00 1226.71
0. 19412,
.025 .025
2 0

CHSEL=

.00 1228.38
0. 21753,
.025 .025
2 0

CWSEL=

.00 1231.03
0. 14672,
.025 025
2 0

WSELK  EG
ALOB

ACH

nre YT

1225.18

1.34
0.
.025
0

1225.43

1.06
0.
.025
0

1227.31

2.34

025

HV
AROB

(1T

.43
3627.
.000
.00 2475.25 11835.58

1.53
4159.
.000

2
41

.00

01
3.

.18 1226.80
356,  1232.7%
1205.00 9360.33

.08 1228.00
423, 1234.00
1207.00 9330.44
2689.35 12019.79

.64
487.

1239.00
1232.00

.000 1209.00 9365.12

HL
yoL

(X2 4%

.00

1385.22 10750.34

PAGE 175

BANK ELEV
LEFT/RIGHT
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l FLOW DISTRIBUTION FOR SECNO= 30.46 CWSEL=  1228.69

STA=  9365.  10800.

PER Q= 100.0
- AREA= 14671.9
l VEL= 12.3
I 01/01/80  03:34:18 PAGE 76
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i

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984

I ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
18M-PC-XT VERSION
I **************************************************
T
]
1
l.n ICHECK  INQ NIW  IDIR  STRT  METRIC HWVINS  Q WSEL RO
0. ™ 0. 0. .002000 .00 0 0. 1217.310 .00
lJ2 NPROF  IPLOT  PRFVS  XSECV  XSECH  FN ALLOC 1B CHNIM  ITRACE
I 10.000 .00 -1.000  .000  .000  .000  .000 .00  .000  15.000
l 01/01/80  03:34:18 PAGE 17
l SECNO  DEPTH  CHSEL  CRINS  WSELK  EG HY HL 0L0SS  BANK ELEV
0 QOB QCH  QROB  ALOB  ACH  AROB  VOL  TWA LEFT/RIGHT

TIMF vViOR VCH VRNR N YNCH ¥MR WTN FIMIN SS7A




il e "

*PROF 10

CCHV= .300
*SECNO 28.831
28.83
200000.

.00
.001988

FLOW DISTRIBU

STA=  8820.

PERQ= 1

AREA= 172
VEL=

*SECNO 29.017
29.02
200000.
.03
001501

FLOW DISTRIBU
STA=  8899.
PERQ= 1
AREA=. 195
VEL=

¥SECNO 29.221

Lvivh AL 2R

CEHV= .500
15.19 1213.79
0. 200000.
.00 11.60
0. 0.

TION FOR SECNO=

10940.

00.0

45.17

11.6

17.34 1216.14
0. 200000.
.00 10.25

1000. 1020.

TION FOR SECNO=

11000.
00.0
1.7
10.3

3301 HV CHANGED MORE THAN HVINS

29.22
200000,
.05
.002569

FLOW DISTRIBUTION FOR SECNO=

16.74 1217.74
0. 200000.
.00 12.34
950. 1020.

STA= 9214, 11220,

PER Q= 100.0
AREA= 16204.7
VEL= 12.3

01/01/80  03:34:18
SECNO  DEPTH  CHWSEL
Q QLo8 QCH
TIivEe \nne ey

.00 1217.31 1215.88

0. 0. 17246,

.00 .025 .025

0. 0 0

28.83 CHSEL=

.00 .00 1217.71

0. 0. 19512,

.00 .025 .025

1020. 2 0

29.02 CWSEL=

.00 .00 1220.10

0. 0. 16205.

.00 .025 025

970. 2 0

29.22 CWSEL=
CRINS  WSELK  EG
QRrO8 ALOB ACH

wpna vary

2.09
0.
.025
4

1213.79

1.63
0.
.025
0

1216.14

2.37
0.
.025
0

1217.74

Hv

AROB
YD

.00 .00 1220.00
0. 0. 1220.00
.000 1198.60 8820.35
.00 1881.70 10702.05
1.75 .14 1226.00
430. 46, 1220.00
.000 1198.80 8898.96

.00 2075.29 10974.25

1.97 L7 1224.00
849. 93, 1224.00
.000 1201.00 9213.71
.00 1951.41 11165.18
PAGE
HL 0LOSS  BANK ELEV
VoL THA  LEFT/RIGHT
WTN FIMIN aqTA
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"INV NneVubk il vty

¥SECNO 29.473

3301 HV CHANGED MORE THAN RVINS

STA=  8807.  11350.
PER Q=  100.0
AREA= 42604.6
VEL= 4.7

29.41  57.00 1221.00 .00 .00 1221.50
200000. 0. 200000. 0. 0. 35362
l A1 .00 5.66 .00 .025 .02
.000285  1030.  1300. 970, 2 0
l FLOW DISTRIBUTION FOR SECNO=  29.47 CHSEL=
sTA= 9120, 117130
I PER Q= 100.0
AREA= 35361.5
VEL= 5.7
I ¥SECNO 29.523
2057 571.14 122114 .00 .00 1221.58
200000. 0. 200000. 0. 0. 37804,
l A3 .00 520 .00 .05 025
000192 230.  265. 255, 2 0
I FLOW DISTRIBUTION FOR SECNO=  29.52 CHSEL=
l STA=  8805. 11084,
PER Q= 100.0
AREA= 37803.6
I VEL= 5.3
*SECNO 29.573
2057  571.31 122131 .00 .00 1221.65
I 200000. 0. 200000. 0. 0. 42605
A4 .00 489 .00 .05 025
000148 230.  265. 255, 2 0
l FLOW DISTRIBUTION FOR SECNO=  29.57 CHSEL=

l 01/01/80  03:34:18

I SECNO  DEPTH  CWSEL  CRIWS  WSELK . EG
)] QLOB QcH QROB ALOB ACH

TIME v nR VrH yong W VNCH

.50
0.
.025
0

1221.00

.43
0.
.025
0

1221.14

.34
0.
.025
0

1221.31

RV

AROB
YNp

e

.83 .56 1230.00
1618. 161,  1224.00
.000 1164.00 9120.46
.00 2583.25 11703.11

.06 .02 1228.00
1841, 176, 1228.00
.000 1164.00 8806.36
.00 2239.78 11046.14

.04 .03 1228.00
2085. 190.  1228.00
.000 1164.00 8806.93
.00 2501.04 11307.96

HL 0LOSS  BANK ELEV
VoL THA  LEFT/RIGHT
WTN FIMIN G&TA

PAGE
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*SECNO 29.623

29.62  57.43 1221.43 ©.00 .00 1221.70 .28 .03 .02 1228.00
200000. 0. 200000. 0. 0. 47368, 0. 2358, 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 11568.70
FLOW DISTRIBUTION FOR SECNO= 29.62 CWSEL=  1221.43
STA= 8808, 11615,
PER Q=  100.0
AREA= 47367.8
VEL= 4.2
*SECNO 29.676
29.68  57.52 1221.52 .00 .00 1221.75 .23 .03 .01 1228.00
200000. 0. 200000, 0. 0. 52105, 0. 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
FLOW DISTRIBUTION FOR SECNO= 29.68 CWSEL=  1221.52
STA=  8808. 11880,
PER Q= 100.0
AREA= 52104.8
VEL= 3.8

*SECNO 29.696
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, 0. 200000. 0. 0. 53%24. 0. 2792. 229, 1211.00
19 .00 3. .00 .025 .025 025 .000 1164.00 8940.00
.000032 103. 101. 9. 1 0 0 .00 1406.65 10346.65
FLOW DISTRIBUTION FOR SECNO= 29.70 CHSEL=  1221.54
STA=  8940.  10347.
PER Q=  100.0
AREA= 53823.8
VEL= 3.1
01/01/80  03:34:18 PAGE 80
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG Hv HL 0LOSS  BANK ELEV
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'l N N N BN BN BN B B B ..

*SECNO 29.716

3280 CROSS SECTION  29.72 EXTENDED  15.55 FEET
29.72  57.55 1221.55 .00 .00 1221.76 .21 .00 .00 1206.00
200000. 0. 200000. 0. 0. 53982. 0. 2028, 233, 1222.00
.20 00 3.0 00 .025  .025  .025  .000 1164.00 8940.00
.000045  103.  107. 79. 0 0 0 .00 1883.05 10823.05
FLOW DISTRIBUTION FOR SECNO=  29.72 CHSEL=  1221.55
STA= 8940, 10824,
PER Q= 100.0
AREA= 53981.9
VEL= 3.1
XSECNO 29.736
3280 CROSS SECTION  29.74 EXTENDED  4.51 FEET
2074 §1.51 1221.51 .00 .00 1221.81 .31 .01 .05 1217.00
200000. 0. 200000. 0. 0. 44902. 0. 3086,  238. 1233.00
.20 .00 4.5 00 025  .025  .025  .000 1164.00 8940.00
000110 103. 107, 19, 2 0 0 .00 2318.40 11258.40
FLOW DISTRIBUTION FOR SECNO=  29.74 CHSEL=  1221.51
STA=  6940. 11302,
PER Q= 100.0
AREA= 449018
VEL= 4.5
*SECNO 29.753
3301 HV CHANGED MORE THAN RVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
29.75  17.66 1221.86 1221.86 .00 1224.65  2.80 08 1.24 1228.00
200000, 0. 200000. 0. 0. 14904, 0. 3119. 245, 1244.00
.21 .00 13.42 00 .025  .025  .025  .000 1204.20 8978.38
,005230 103, 107. 18. 20 18 0 .00 2700.14 11678.52
01/01/80  03:34:18 PAGE 81
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY HL 0L0SS  BANK ELEV
Q QLB QCH QROB  ALOB  ACH AROB  VOL  THA  LEFT/RIGHT
TIME  VLOB  VCH VROB  XNL  XNCH  XNR  WIN ELMIN 5STA
[oiNalalnd vinm viry Vi nOD TTDT AL Tmn TnouT ~NDAD TADMIN EAMNnCT




FLOW DISTRIBUTION FOR SECNO= 29.15 ‘ CWSEL=  1221.86

STA= 8978,  11780.
PER 100.0

AREA= 14903.7
VEL= 13.4

*SECNO 29.812

3301 HV CHANGED MORE THAN HVINS

TIME yL08 YCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLO8R  ITRIAL IDC ICONT  CORAR  TOPWID ENDST

I 20.81  21.07 1225.37 .00 .00 1225.86 .49 .51 .69 1228.30
200000. 0. 200000, 0. 0. 35533. 0. 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.
PER Q=  100.0
I AREA=  35532.8
VEL= 5.6
l XSECNO 29.867
20.87  21.06 1225.56 .00 .00 1226.19 .63 .26 .07 1221.50
200000, 0. 200000. 0, 0. 31412, 0. 3514, 311, 1233.50
.23 00 6.37 00 .025  .025  .025  .000 1204.50 9423.61
I .000934  280. 293. 216. 2 0 0 .00 4787.53 14211.14
I FLOW DISTRIBUTION FOR SECNO=  29.87 CHSEL=  1225.56
STA= 9424,  14329.
PER Q= 100.0
I AREA= 31412.1
VEL= 6.4
I XSECNO 29.923
29.92  20.90 1225.68 .00 .00 1226.72  1.04 .33 .20 1226.80
200000. 0. 200000. 0. 0. 24471, 0. 3702, 339, 1232.75
l .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 01/01/80 03:34:18 PAGE 82
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY HL 0L0SS  BANK ELEV
I Q QLB QCH QROB  ALOB  ACH AROB VoL TWA  LEFT/RIGHT




FLOW DISTRIBUTION FOR SECNO= 29.92
STA= 9349,  12800.
PER Q=  100.0
AREA= 24471.2
VEL= 8.2
*SECNO 29.981
29.98  20.90 1225.80 .00
200000. 0. 200000, 0.
.25 .00 9.72 .00
.001610 280, 293. 2186.
FLOW DISTRIBUTION FOR SECNO= 29.98
STA=  9340. 11911,
PER Q= 100.0
AREA= 20580.4
VEL= 8.7
*SECNO 30,194
30.19  20.87 1227.87 .00
200000. 0. 200000. 0.
.29 .00 8.60 .00
001199 1125, 1125, 1175.
FLOW DISTRIBUTION FOR SECNO= 30.19
STA= 9306,  12089.
PER Q=  100.0
AREA= 232511
VEL= 8.6
¥SECNO 30.458
3301 HV CHANGED MORE THAN HVINS
30.46  20.20 1229.20 .00
200000. 0. 200000. 0.
.32 .00 13.00 .00
001952 1285, 1375, 1035.
01/01/80  03:34:18
SECNO  DEPTH  CWSEL  CRIWS
Q qQLos QCH QRrOB
TIME vLo8 VCH VRO8
SLOPE  XLOBL  XLCH XLOBR

.025

.025

.025

CWSEL=

.00 1227.31
0. 20580.
.025
2 0

CHSEL=

.00 1229.02
0. 23251,
.025
2 0

CHSEL=

.00 1231.83
0. 15387,
.025
2 0

WSELK  EG
ALOB
XNL
ITRIAL

ACH
XNCH
I0C

1225.68

1.47 43
0. 3853,
.025 .000
0
1225.90
1.15 1.55
0. 4419,
025 .000
0
1221.81
2.62 2.01
0.  5028.
.025 .000
0 .00
HY HL
AROB VoL
XNR WTN
ICONT  CORAR

.21 1226.80
358.  1232.75
1205.00 9339.64

.00 2500.81 11840.45

.10 1228.00
426. 1234.00
1207.00 9305.84

.00 2719.69 12025.53

.74 1239.00
491.  1232.00
1209.00 9361.87
1396.18 10758.05

PAGE

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

0L0SS
THA
ELMIN
TOPWID

83




FLOW DISTRIBUTION FOR SECNO= 30.46 CHSEL=

STA=  9362.  10800.
PER Q=  100.0
AREA= 15386.8
VEL= 13.0

01/01/80  03:34:18

p2e S e33R e e TR 0223000300000 Lot ittt ettt il
HUEAD DEIEAGE NATEN MAY TR HDNATER MAV 1004

1229.20

THIS RUN EXECUTED 01/01/80

PAGE 84

03:57:41



keivive iy Wiy VI gV, Uy vV ighvy«w

MODIFICATION - 50,51,52,53,54,55,56

I [8M-PC-XT VERSION
RRRRRIRERERR RO RORRRRORRRRR KRRk
I m
12
l 13
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
I 0. 12. 0. 0. .002000 .00 .0 0. 1217.310 .000
J2  NPROF IPLOT PRFVS XSECV XSECH N ALLDC 184 CHNIM ITRACE
l 15.000 .000  -1.000 .000 .000 000 .000 .000 .000  15.000
01/01/860  03:34:18 PAGE 85
I SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL 0L0SS  BANK ELEV
0 QLos QCH QRO8 ALOB ACH AROB VoL TWA  LEFT/RIGHT
l TIME vLo8 VCH VROB ANL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLO8R  ITRIAL  [OC ICONT ~ CORAR  TOPWID ENDST




*PROF 11

CCHv= .300 CEHV= 500
*SECNO 28.831
28.83  15.97
225000, 0. 225000.
.00 .00 12,00
.001998 0. 0.

1214.57

FLOW DISTRIBUTION FOR SECNO=

STA=  8819. 10840,
PER Q= 100.0
AREA= 18744.8
VEL= 12.0
*SECNO 29.017
29.02  18.13 1216.93
225000. 0. 225000.
.03 .00 10.63
.001459 1000, 1020,

FLOW DISTRIBUTION FOR SECNO=

STA=  8893. 11000,
PER Q= 100.0
AREA= 21162.3
VEL= 10.6

*SECNO 29.221

.00
0.
.00
0.

28.83

.00

.00
1020.

29.02

3301 HV CHANGED MORE THAN HVINS

20.22 17.45 1218.45
225000, 0. 225000.
.05 .00 12,79
.002485 950. 1020.

FLOW DISTRIBUTION FOR SECNO=

STA=  §213. 11220
PER Q= 100.0
AREA= 17592.3

VEL= 12.8

01/01/80  03:34:18
SECNO  DEPTH  CHSEL
Q QLo8 QCH
TIME yLos VCH
SLOPE  XLOBL  XLCH

.00
0.
.00
970.

29.22

CRIWS
QrOB
VROB
XLOBR

1217.31

1216.81
0. 18745,
025 .025
0 0

CWSEL=

.00 1218.68
0. 21162.

.025 .025

2 0

CHSEL=

.00 1220.99
0. 17592,

.025 025

WSE
ALO
ANL
ITR

2 0

CWSEL=

LK EG

8 ACH
XNCH

IAL IDC

2.24
0.
.025
4

1214.57

1.76
0

025
0

1216.93

2.54
0.
025
0

1218.45

HV
AROB
XHR
ICONT

.00
0.
.000
.00

1.713
467,
.000

.00
0.

14
41,

1220.00
1220.00

1198.60 8819.05
1849.52 10768.57

1226.00
1220.00

1196.80 8893.02

.00 2086.53 10979.54

1.91
921.
.000

.00

HL
voL
HTN
CORAR

.39
95.

0L0SS
THA
ELMIN
TOPHID

1224.00
1224.00

1201.00 9212.59
1958.81 11171.40

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

PAGE

86



I N N TN B BN BN B N B B B BN D BE BN EE Em

*SECNO 29.473

3301 HV CHANGED MORE THAN HVINS

29.47  57.87 1221.87 .00 .00 1222.43 .56 .85 .60 1230.00
225000. 0. 225000. 0. 0. 37624, 0. 1745, 163.  1224.00
M .00 5.99 .00 .025 .025 .025 .000 1154.00 9118.48
.000295 1030, - 1300. 970. 2 0 0 .00 2592.89 11711.36
FLOW DISTRIBUTION FOR SECNO= 29.41 CWSEL=  1221.87
STA= 9118, 11730,
PER Q=  100.0
AREA= 37623.9
VEL= 6.0
*SECNO 29.523
29.52  58.01 1222.01 .00 .00 1222.51 .50 .06 .02 1228.00
225000. 0. 225000. 0. 0. 39760, 0. 1980, 177, 1228.00
12 .00 5.66 .00 .025 .025 .025 .000 1154.00 8805.55
.000206 230. 265, 255. 2 0 0 .00 2245.44 11050.99
FLOW DISTRIBUTION FOR SECNO= 29.52 CWSEL=  1222.01
STA=  8806. 11084,
PER Q=  100.0
AREA= 39760.5
VEL= 5.1
*SECNO 29.573
29.57  58.20 1222.20 .00 .00 1222.59 .39 .05 .03 1228.00
225000. 0. 225000. 0. 0. 44843, 0. 2238, 192,  1228.00
A4 .00 5.02 .00 .025 .025 .025 .000 1164.00 8806.00
.000159 230. 265. 255, 2 0 0 .00 2507.51 11313.51
FLOW DISTRIBUTION FOR SECNO= 29.57 CWSEL=  1222.20
STA=  8806. 11350.
PER Q= 100.0
AREA= 44842.6
VEL= 5.0
01/01/80  03:34:18 PAGE 87
SECNO  DEPTH  CHSEL  CRIWS  WSELK  EG HV HL 0L0SS  BANK ELEV
Q qQLos QCH QrOB ALOB ACH AROB VoL TWA  LEFT/RIGHTY

TIME vLos YCH VROB XNL XNCH XNR HIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPHID ENDST




*SECNO 29.623

l 29.62  58.33 1222.33 .00 .00 1222.65 .32 .04 .02 1228.00
225000. 0. 225000. 0. 6. 49881, 6.  2526. 208,  1228.00
.15 .00 4.51 .00 .025 025 .025 .000 1164.00 8806.47
.000126 230, 265, 255. 2 0 0 .00 2769.46 11575.93
FLOW DISTRIBUTION FOR SECNO= 29.62 CHSEL=  1222.33
STA= 8806, 11615.
PER Q=  100.0
AREA= 49880.7
VEL= 4.5
*SECNO 29.676
29.68  58.44 1222.44 .00 .00 1222.70 .26 .03 .02 1228.00
225000. 0. 225000. 0. 0. 54891, 0. 2844, 225.  1228.00
A .00 4.10 .00 0256 .025 .025 .000 1164.00 8806.95
.000103 230. 265, 255, 2 0 0 .00 3031.32 11838.27
FLOW DISTRIBUTION FOR SECNO= 29.68 CHSEL=  1222.44
STA=  8807. 11880.
PER Q=  100.0
AREA= 54890.8
VEL= 4.1

*SECNO 29.696
3280 CROSS SECTION 29.70 EXTENDED 27.45 FEET

29.70  58.45 1222.45 .00 .00 1222.70 .26 01 .00 1195.00
225000. 0. 225000. 0. 0. 55208. 0.  2980. 231, 1211.00
.18 .00 4.08 .00 .025 .025 .025 .000 1164.00 8940.00
.000037 103. 107. 9. 0 0 0 .00 1406.65 10346.65
FLOW DISTRIBUTION FOR SECNO= 29.70 CWSEL=  1222.45
STA=  8940.  10347.
PER Q= 100.0
AREA= 55208.3
VEL= 4.1
l 01/01/80  03:34:18 PAGE 88
l SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL 0LOSS  BANK ELEV
Q QLos QcH QRrOB ALOB ACH  AROB yoL TWA  LEFT/RIGHT
TIME yLos VCH VRO8 XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPKID ENDST




*SECNO 29.716
3280 CROSS SECTION 29,72 EXTENDED 16.45 FEET

29.72  58.46 1222.46 .00 00 1222.M .25 .00 .00 1206.00
225000. 0. 225000. 0. 0. 55688. 0.  3116. 235.  1222.00
.19 .00 4.04 .00 .025 .025 .025 .000 1164.00 8940.00
.000052 103. 107. 19. 0 0 0 .00 1884.43 10824.43
FLOW DISTRIBUTION FOR SECNO= 29.72 CWSEL=  1222.4§
STA=  8940. 10824.
PER Q=  100.0
AREA= 55687.5
VEL= 4.0

*GECNO 29.736
3280 CROSS SECTION 29.74 EXTENDED 5.41 FEET

29.74  58.41 1222.41 .00 .00 1222.71 .36 .01 .05 1217.00
225000. 0. 225000. 0. 0. 47008. 0. 3242. 240,  1233.00
.19 .00 4.19 .00 .025 .025 .025 000 1164.00 8940.00
.000113 103. 107. 19. 2 0 0 .00 2321.86 11261.86
FLOW DISTRIBUTION FOR SECNO= 29.74 CHSEL=  1222.41
STA=  8940.  11302.
PER Q= 100.0
AREA= 47008.1
VEL= 4.8

*SECNO 29.753
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

29.75  18.12 1222.32 1222.32 .00 1225.33 3.01 .04 1.33 1228.00
225000. 0. 225000. 0. 0. 16188, 0. 3320, 246, 1244.00
.19 .00 13.93 .00 .025 .025 .025 .000 1204.20 8975.48
.005070 103. 107. 19. 20 18 0 .00 2705.17 11680.65
01/01/80  03:34:18 PAGE 89
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL 0LOSS  BANK ELEV
Q QLO8 QCH QROB ALOB ACH AROB VoL THA  LEFT/RIGHT
I TIME vLos VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPWID ENDST




FLOW DISTRIBUTION FOR SECNO= 28,175 CHSEL=  1222.32

STA=  8975. 11780.

PER Q= 100.0
AREA= 16157.7
VEL= 13.9

*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. 0. 225000. 0. 0. 28445, 0. 3470, 276,  1234.25
.20 .00 1.91 .00 .025 025 .025 .000 1204.30 9638.46
.002236 280. 293. 218. 0 0 0 .00 6024.55 15663.00
FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL=  1224.20
STA=  9638.  15859.
PER Q= 100.0
AREA= 28444.7
VEL= 1.9
*SECNO 29.867
29.87  20.25 1224.7% .00 .00 1225.79 1.03 .59 .03 12217.50
225000, 0. 225000. 0. 0. 27573, 0. 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
FLOW DISTRIBUTION FOR SECNO= 29.81 CWSEL=  1224.75
STA= 9475, 14329,
PER Q= 100.0
AREA= 27573.0
VEL= 8.2

*SECNO 29.923

3301 HV CHANGED MORE THAN HVINS

29.92  20.30 1225.08 .00 .00 1226.64 1.56 .59 .26 1226.80
225000. 0. 225000. 0. 0. 22433, 0.  3826. 339, 1232.7%
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
01/01/80  03:34:18 PAGE - 90
SECNO  DEPTH  CWSEL  CRINS  WSELK EG HY HL 0LOSS  BANK ELEV
Q QLo8 QCH QRO8 ALOB ACH AR08 yoL THA  LEFT/RIGHT

TIME vLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPKID ENDST




FLOW DISTRIBUTION FOR SECNO= 29.92 CWSEL=  1225.08

STA=  9376.  12800.

PER Q= 100.0
AREA= 22433.3
VEL= 10.0
*SECNO 29.981
29.98  20.51 1225.51 .00 .00 1227.56 2.04 .68 .24 1226.80
225000. 0. 225000. 0. 0. 19615, 0.  3968. 358.  1232.75
.23 00 1147 .00 .025 .025 .025 .000 1205.00 9356.72
.002365 280. 293. 218. 2 0 0 .00 2479.71 11836.43
FLOW DISTRIBUTION FOR SECNO= 29.98 CWSEL=  1225.51
STA=  9357. 11911,
PER Q= 100.0
AREA= 19615.0
VEL= 11.5

*SECNO 30.194
3280 CROSS SECTION 30.19 EXTENDED .38 FEET

3301 HV CHANGED MORE THAN HVINS

30,19 21.38 1228.38 .00 .00 1229.67 1.29 1.89 .22 1228.00
225000. 0. 225000, 0. 0. 24640, 0. 4538, 426.  1234.00
.26 .00 9.13 .00 025 .025 .025 .000 1207.00 9300.00
001257 1125, 1125. 175, 2 0 0 .00 2730.81 12030.81
FLOW DISTRIBUTION FOR SECNO= 30.19 CWSEL=  1228.38
STA=  9300.  12089.
PER Q= 100.0
AREA= 24639.8
VEL= 9.1

*SECNO 30.458

01/01/80  03:34:18 PAGE 91
SECNO  DEPTH  CWSEL  CRIWNS  WSELK  EG Hv HL 0LOSS  BANK ELEV
Q QLo QCH QRrOB ALOB ACH AROB voL THA  LEFT/RIGHT

TIME yLOB VCH YROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT ~ CORAR  TOPWID ENDST




I 3301 HV CHANGED MORE THAN HVINS

30.46  20.73 1229.73 .00 00 1232.75  3.02  2.21 .86 1239.00
225000. 0. 225000. 0. 0. 16129. 0. 5183, 481, 1232.00
.29 00 13.95 00 .025  .025  .025  .000 1209.00 9358.53
002135 1285.  1315. 1035, 2 0 0 .00 1407.46 10765.99
II FLOW DISTRIBUTION FOR SECNO=  30.46 CHSEL=  1229.73
I STA=  9359.  10800.
PER Q= 100.0
AREA= 16129.1
VEL=  13.9

01/01/80  03:34:18

THIS RUN EXECUTED 01/01/80

ettt e et eessel sl s Sot et e st e es ity
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03:59:56




EKKUK LUKK -
MODIFICATION -
I BM-PC-XT VERSION

Ul,U¢,Ud,04,u0,00
50,51,52,53,54,55,56

kb kkkkokkkkokiokkbkkoiokkonkpokoRkc ok okk

I NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I G DRAINAGE ENGINEERING,J

SUMMARY PRINTOUT

SECNO Q

28.831
28.831
28.831
28.831
28.831
28.831
28.831

20000.00
40000.00
60000.00
80000.00
100000.00
120000.00
140000.00
28.831 160000.00
28.831 180000.00
28.831 200000.00
28.831 225000.00

20000.00
40000.00
29.017 60000.00
29.017 80000.00
29,017 100000.00
29.017 120000.00
29.017 140000.00
29.017 160000.00
29.017 180000.00
29.017 200000.00
29.017 225000.00

29.017
29.017

01/01/80  03:34:18

SECNO @

29.221
29.21

AN ANY

20000.00
40000.00

ennnn nn

AREA

4020,
6214
1981
9551
10920.
12200
13399.
14657
16033
17245
18744.

3950

6286.

8324
10180,
11819,
13540.
15084
16611
18115.
19511
21162.

AREA

3620.
5063.

7941

00

.69
.54
.16

33

.94

15

.97
.84
.89

83

.90

22

4

19
56
12

.13
.62

68

N

32

85
43

nn

CHSEL

1206.02
1207.39
1208.45
1209.39
1210.19
1210.94
1211.64
1212.317
1213.14
1213.79
1214.517

1208.29
1209.57
1210.64
1211.58
1212.44
1213.23
1213.99
1214.73
1215.46
1216.14
1216.93

CHSEL

1210.27
1211.67

1914 no

DEPTH

7.42

8.79

9.85
10.78
11.58
12.34
13.04
13.711
14.54
15.19
15.97

9.49
10.77
11.84
12.78
13.64
14.43
15.19
15.93
16.66
17.34
18.13

DEPTH

9.21
10.67

19 ne

ELMIN QCH

1198.60 20000.00
1198.50 40000.00
1198.60 6€0000.00
1198.60 79999.99

1198.60
1198.60
1198.60
1198.60
1198.60
1198.60
1198.60

1198.80
1198.80
1198.80
1198.80
1198.80
1198.80
1198.80
1198.80
1198.80
1198.80
1198.80

ELMIN

1201.00
1201.00

1901 0N

100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00

20000.00
40000.00
60000.00
80000.00
100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00

QCH

20000.00
40000.00

ennnn nn

W O ~3 O &

VCH

.98
.44
.52
.38
.16

10.45
10.92
1.23
11.60
12.00

.06
.36
2
.86
.39
.86
.28

9.63

9.94
10.25
10.63

UW CO OO -3 ~F O Ut

VCH

5.52
7.90

5 94

TOPHID

1566.01
1637.93
1676.41
1689.62
1701.06
1711.69
1721.58
1758.48
1825.03
1881.70
1949.52

1788.71
1870.61
1939.21
1999.73
2031.81
2041.09
2048.90
2058.57
2067.08
2075.29
2086.53

TOPHID

1019.25
1049.47

1010 N4

SSTA ENDST
8909.23
8854.43
8829.25
8827.69
8826.35
8825.10
8823.93
8822.72
8821.44
8820.35
8819.05

10475.24
10492.36
10505.65
10517.31
10527.40
10536.79
10545.51
10581.20
10646.48
10702.05
10768.57

10921.94
10930.45
10937.59
10943.87
10949.60
10954.91
10959.94
10964.90
10969.76
10974.25
10979.54

9133.23
9059.84
8998.32
8944.14
8917.80
8913.82
8910.04
8906.33
8902.68
8898.96
8893.02

PAGE

SSTA ENDST
9226.21

9223.89
0991 87

10245.46

10273.35
11020 A1

93




29.221
29.221
29.221
29.221
29.221
29.221
29.221
29.221

29.473
29.473
29.413
29.473
29.473
29.4713
29.473
29.473
29.473
29.473
29.473

29.523
29.523
29.523
29.523
29.523
29.523
29.523
29.523
29.523
29.523
29.523

29.573
28.573
29.5173
29.573
29.573
29.573
29.573
29.573
29.573
29.573
29.573

01/01/80

SECNO

guvuL.u0
100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00
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40000.00
60000.00
80000.00
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140000.00
160000.00
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223
23716
25051
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1164.00 225000.00
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t100 NN
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20000.00
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12.18
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.68
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.13
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.02
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VCH

.13
1.36
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4
4
5
5.38.
5
5

1844.64
1878.13
1904.55
1929.85
1938.90
1945.28
1951.41
1958.81

920.07

945,94

956.70

964.66
2538.50
2548.59
2557.97
2566.79
2575.20
2583.25
2592.89

547.62
836.76
857.68
873.30
2213.28
2219.21
2224.84
2230.07
2235.04
2239.78
2245.44

511.20
933.98
957.70
975.41
2470.83
2477.64
2483.99
2489.94
2495.61
2501.04
2507.51
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674.79
1031.35
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$220.
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9211.
9216.
9215.
9214.
9213.
9212.

9143.
9138.
9135
9132,
9129
9127
9125.
9123.
9122.
9120,
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8815
8813.
8812
8811
8810.
8809.
8808
8807.
8807.
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8805.

8817.
8815.
8813.
8812.
8811.
8810.
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8808.
8807.
8806.
8806.

SSTA

8819.
8817.
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68
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46
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11069.86
11097.14
11122.44
11146.67
11154.67
11160.03
11165.19
11171.40

10063.48
10084.71
10092.11
10097.58
11668.19
11676.20
11683.64
11690.65
11687.32
11703.71
11711.36

9363.46
9650.69
9670.21
9684.79
11023.42
11028.56
11033.33
11037.81
11042.07
11046.14
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9428.88
9749.53
9771.66
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11313.51
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29.6¢3
29.623
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29.623
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29.676
29.676
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29.6176
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29.676
29.6176
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29.696

29.696
29.696

29.636
29.686
29.696
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29.716
29.716
29.716
29.716
29.7116
29.716
29.716
29.716
29.716
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SECNO

80v00.00
100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00

20000.00
40000.00
60000.00
80000.00
100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00

20000.00

40000.00
§0000.00

80000.00
100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00
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40000.00
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100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00
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32152.13
35748.35
38354.43
40786.96
43078.76
45268.79
47367.80
49880.75

30169.08
32088.13
33844.54
35212.16
39251.85
42130.58
44820.98
47357.49
49781.29
52104.84
54890.81

38989.78

41935.13
£4124.60

45786.08
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50862.21
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1213.00
1214.54
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1406.65
1406.65

1850.74
1857.12
1861.83
1865.43
1870.10
1873.03
1875.76
1878.32
1880.74
1883.05
1884.43

TOPHID

2246.44
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9891.54
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9994.84
11799.29
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11831.31
11838.217

10346.46
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10790.74
10797.12
10801.83
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10810.10
10813.03
10815.76
10818.32
10820.74
10823.05
10824.43

ENDST

11218.04
11226.04
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29,736 100000.00 35091.50  1211.26 53.26  1164.00 100000.00 2.85 2302.21  8940.00 11242.21
29.736 120000.00 37304.69 1218.22 54.22  1164.00 120000.00 3.22 2305.87 8940.00 11245.87
29.736 140000.00 39365.52 1219.1 55.11  1164.00 140000.00 3.56 2300.28 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
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 8940.00 11258.40
29.736 225000.00 47008.13 1222.41 58.41  1164.00 225000.00 4,79 2321.86 8940.00 11261.86

20.753 20000.00 1620.35 1208.77  5.57 1204.20 20000.00  12.34  342.15 9531.53 9873.68
20.753 40000.00 2723.42 1212.74  8.54 1204.20 40000.00  14.69  406.87 9513.65 9920.51
29.753 60000.00 4722.69 1216.62  12.42 1204.20 60000.00  12.70  929.45.  9490.31 11158.31
29.753 80000.00 6576.51 1218.16 13,95 1204.20 80000.01  12.16 1482.37 9481.08 11393.77
29.753 100000.00 8069.59 1219.07  14.87  1204.20 100000.00  12.39 1802.03 9475.60 11527.98
29.753 120000.00 10305.66 1220.15  15.95 120420 120000.00  11.64 2681.63 8989.06 11670.69
29.753 140000.00 11714.42 1220.68  16.48  1204.20 140000.00  11.95 2687.32 8985.78 11673.10
29.753 160000.00 12827.08 1221.09  16.89  1204.20 160000.00  12.47 2691.80 8983.13 11674.99
29.753 180000.00 13888.27 1221.48  17.28 1204.20 180000.00  12.95 2696.07 8980.73 11676.80
29.753 200000.00 14903.69 1221.86  17.66  1204.20 200000.00  13.42 2700.14 8978.38 11678.52
20.753 225000.00 16157.69 1222.32  18.12 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  807.70 10066.54 10874.24
20.812 40000.00 8935.09 1216.98  12.68 1204.30 40000.00 4.48 1237.10 9865.26 11102.36
20.812 §0000.00 12667.20 1219.70  15.40 1204.30 60000.00 4.74 1523.69 9831.23 11354.92
20.812 80000.00 14526.90 1220.87  16.57 1204.30 80000.00  5.51 1664.49 9816.66 11481.15
29.812 100000.00 16095.95 1221.78  17.48 120430 100000.00 6.21 1774.62 9805.27 11579.89
29.812 120000.00 21746.04 1223.08  18.78  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 5.5 5966.81 9685.16 15651.97
20.812 16000000 28552.04 1224.22  19.92 1204.30 160000.00  5.60 6026.37 9636.98 15663.35
29.812 180000.00 32060.53 1224.80  20.50  1204.30 180000.00 5.61 6085.49  9589.16 15674.65
29.812 200000.00 35532.75 1225.37  21.07 1204.30 200000.00  5.63 6143.44 9542.28 15685.73
29.812 225000.00 29444.65 1224.20  19.90 1204.30 225000.00  7.91 6024.55 9638.46 15663.00
20.867 20000.00 3724.08 1212.94 8.4 1204.50 20000.00  5.37  709.25 9809.09 10518.34
29.867 40000.00 7268.57 1217.04  12.54 1204.50 40000.00  5.50 1003.41 9725.60 10729.01
29.867 60000.00 10292.79 1219.75  15.25 1204.50 60000.00  5.83 1242.13 9699.70 10941.83
29.867 80000.00 11804.87 122092  16.42 1204.50 80000.00  6.78 1350.09  9688.53 11038.63
29.867 100000.00 15084.50 1202.05  17.55 1204.50 100000.00 6.63 4511.09 9647.75 14158.84
29.867 120000.00 21488.56 1223.45  18.05 1204.50 120000.00 5.58 4621.49 9558.24 14179.73
20.867 140000.00 23811.99 1223.95 19,45 1204.50 140000.00  5.88 4660.89 9526.20 14187.18
29.867 160000.00 26332.49 1224.49  19.99  1204.50 160000.00 6.08 4703.27 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 6.37 4787.53 9423.61 14211.14
20.867 225000.00 27573.04 1224.75  20.25 1204.50 225000.00  8.16 4723.99 9475.13 14199.12
01/01/80  03:34:18 PAGE 96
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29.923 20000.00 2803.66 1213.12 8.34 1204.78 20000.00 7.13 550.37 95617.28 10167.65

29,923 40000.00 5348.93 1217.08 12,30 1204.78 40000.00 7.48 740,90 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
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120000.00
140000.00
160000.00
180000.00
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225000.00
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40000.00
60000.00
80000.00
100000.00
120000.00
140000.00
160000.00
180000.00
200000.00
225000.00
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40000.00
60000.00
80000.00
100000.00
120000.600
140000.00
160000.00
180000.00
200000.00
225000.00

20000.00
40000.00
60000.00
80000.00
100006.00
120006.00
140000.00
160000.00
180000.00
200000.00
225000.00
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1444000
17896.38
19458.14
21126.73
22195.65
24471.21
22433.26

3082.94
5604.39
1859.25
11877.83
13722.51
15915.94

"17056.54

18239.21
18411.75
20580.45
19614.98

3019.00

5354.96

7534.18
12885.41
14929.95
16978.55
18617.78
20212.4%
21753.23
23251.08
24639.78

2363.14

4878.61

7386.94
10168.87
11236.57
12237.91
13103.47
13914.54
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i¢ed.
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SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION  SFCNO=

29.753 PROFIIF= 1
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.21
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n
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13

.14
A
.87

38

65
99

3
15
90
55
14
69
20
13

11.8b
18.93
19.40
19.91
20.41
20.90
20.30

8.72
12.50
15.14
11.27
18.07
19.00
19.47
19.95
20.43
20.90
20.51

11.69
18.21
16.90
7.1
18.51
19.13
19.74
20.31
20.817
21.38

11.99
4.1
16.33
17.15
17.90
18.55
19.14
19.69
20.20

20.73
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1204.78
1204.79
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1205.00
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Modelling Fluvial Processes in
Streams with Gravel Mining

ABSTRACT

The application of & mathematical model in evaluating stream channel changes induced
by gravel mining is described. Analy tically. the model employs. in addition to the ordinary
physical relations governing the flow and sediment transport processes. the coneept that
an altuvial stream is constantly secking to establish cqual power expenditure per unit
channel fength. If the energy gradient is approximated by the water surface stope, then
uniform power expenditure is equivalent to a stiaight water surlace profile. Based upon
this concept. channel width ad;ustment is speh that the water surface profile approaches a
straight line subject to the physical constraints. Physical examples are used to illustrate
how scour and fill of the channel bed are delicately interrelated with width variation so
that a straight water surface profile is cffectively approached. While equal power
expenditure along the channel is the direction toward which cach stream channel evolves.
the adjustment in channel width under this condition is not neeessarily toward streamwise
uniformity even if the roughness is constant. Tt is ilustrated  that uniforin power
expenditure is sometimes accomplished by significant streamwise viriation in width, A
physical example also shows that. even in the vicinity of a gravel pit. the time variation in
width can be much greater than the associated change in channel bed elevation.
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32.1 INTRODUCTION

Sand and gravel which are used as construction muleriul._s are importm?t mineral
resources. The supply of such materials is vital to any r.cglonal economic grow.th,
* Gravel is usﬁaily found in relatively stcep strcz}ms_ which are g?nerzdlly _supphcd
by smailer watersheds and characterised by SIgmﬁ.c(.mt. variation in discharge.
Gravel mining significantly distorts the natugal equilibrium ofstream'chann?ls,
thereby inducing stream channel chdnges which take place mostly during major
nts. ' .

Sto\;/T\iT;le:wial streams are a supplicr of gravel, special attention must be paid to
gravel mining because of its impact on stream morphology (Lagz}sse et al., 198(-))i
Physical or mathematical modelling are means of evaluating the impact ol'jm'?e'
mining. Mathematical modelling of stream channel changes, as compare “l“[
physical modeclling, has the advantages of speed, economy, anq the absencc' 0
scale distortion. Different plans or sclicmes may be evaluated using an adequate
mathematical model and the results generated can be compared, in order to
- arri the optimum mining configuration. ‘
a"[?l/zvzz:lil procgsses in a stream channel with gmvc.l mining arc Fomphcaled. 'l:ha
sediment imbalance caused by excavation often gives rise to S|gml'§c:mt erosmr;
and sedimentation which are associated with changes in channel width, chmjnc
bed profile, bed material composition, etc. T.hcsc changes occur as the smm;]
seeks to establish its new equilibrium. It is important to stress that, for '51'1c1
streams, channel width variation is usually much greater t.hun the conC(;mlt.mt
change in channel bed elevation. In graphical representation of chzlmmi cr:wlssn
sections, the vertical, or elevation, scale is usually enlarged and thus the elevatio

: is exaggerated.
Ch?l'zgi: psapergé:escribcs the fundamentals of ﬂu.viu.l processes tl;lnt ‘gc;v:(rrl;q:::
changes in channel width and channel ted proﬁle‘ in fhs(orted a uvmh |‘u|;d1:
and the mathematical model, FLUV:IAL-11, \\'h'lCh lncorpfarfues suc L ‘};c
mental features. The application of this mathematical model is illustrated by
San Juan Creek study.

32.2 FUNDAMENTALS OF FLUVIAL PROCESSES
IN DISTURBED STREANMIS

Fluvial processes in an alluvial stream distorted by gravel mining atrebcll:;l“:::;:v
.ized by stream channel changes which occur as the strcam.scelfs '.(l) es.a' ] ;ela(ion-
equilibrium. Fluvial processes are governed by the ordme}r,' p 1ysxt<;:: ysical
ships pertaining to flow and sediment.t.ransport: sub)cf:t to o P the
constraints. However, such physical conditions are msu[ﬁcnelnt"tlo a?iations o
complete fluvial processes which must include time and spatial v :
channel width.
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.. In searching for additional conditions governing the width variation. the rules
thiit govern stream channel changes are considered. The state of equilibrium is
the direction toward which each stream channc} evolves. Although equilibrium
may nevei be attained in nature, cach stream is constantly adjusting itself toward
that direction. In a relatively short stream reach of constant water discharge. the
stale of equilibrium is defined here by two conditions. Firstly, equal sediment
discharge along the channcl, an secondly, uniformity in the rate of encrgy (or
power) expenditure per unit channe! length. The power expenditure per unit
channel length is given by yQS. in which § = specific weight of water: @ = water
discharge; and S = encrgy gradient. The contribution to power expenditure from
sediment discharge is usually negligible. Because equal sediment discharge does
not necessarily mean uniform power expenditure, these two conditions are
independent. Because there is no spatial energy conversicn under uniform power
expenditure per unit channel length, the total power expenditure for the reach
becomes a minimum,

If the energy gradient is approximated by the water surface slope, then uniform
energy gradicnt js equivalent to a straight water surface profilc along the channcl.
A stream reach undergoing changes usually has an uneven water surface profile,
but it constantly secks to establish a straight profile through adjustments in
channel geometry, roughness and so on, subject to the physical constraints such
as abutments, rigid banks, and check dams. This trend of stream channel
adjustment provides the necessary condition with which the width variation may
be determined.

A stream channel’s adjustment in the direction of equal power expenditure. or
straight water surface prolile, does nct necessarily mean movement toward -
uniformity in channel width. For one thing, the power expenditure is also affected
by channel roughness and channcl bed elevation, in addition to the width. But,
more importantly, the adjustment toward uniformity in power expenditure 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 acrial photograph in Fig. 32.1 for the San Diego River at
Lakeside. Prior to the carly 1981 storm, this portion of the stream bed was graded
to a wavy profile. During the initial stage of flow, the water surface profile was not
straight. But gradually, higher bed areas were scoured, while lower places filled.
Small widths formed at areas with channel bed scour while large widths
developed at places with- deposition. This pattern of spatial variation in width
actually represented the stream’s movement toward equai power expenditure as
explained below. An area undergoing scour had a higher channel bed elevation
and a steeper energy gradient than its adjacent arcas. Formation of a narrower
and deeper channel during scour decreased the ecnergy gradient due to reduced
boundary rcsistance and Jowered elevation. On the other hand, a place
undergoing fill waslower in channel bed elevation and encrgy gradient. Widening
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Fig. 32.1 Spatial variation in width developed durin_g strearm chuqnel ndjl!stmc't)t toward
straight water surface profile. San Diego River at Lakeside, California
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These adjustments in channel width reduced the spatial varigticzn :;1 eﬁe‘rﬁi
gradient or non-uniformity in water surface profile. Because scdnm.nt6 15-.t ‘eu;;n
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32.3 MODEL DESCRIPTION

The mathematical model, FLUVIAL-1 I, was formulated and developed for
water and sediment routing while simulating stream channel changes following
the fundamentals of fluvial processes described previously. The modcl applies the
basic equations of flow centinuity, sediment continuity, low momentum, flow
resistance, and sediment transport as detailed in previous publications (Chang,
1980, 1984). It employs a space-time domain in which the space domain is delined
by the discrete cross-scctions along the channel and the time domain is
represented by discrete time steps.

Tlic mathematical model has four major compenents: water routing: sediment
routing; changes in channel width; and changes in channel bed prolfile as detailed
in previous publiciations (Chang. 1980, 1984). In water routing. the time and
spalial variations of the discharge, stage, velocity, energy gradient and so on along
the reach are obtained by an itcrative procedure. At each time step, sediment
discharge at each cross-scction is computed; changes in channel width and
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982 H. H. Chang

channel bed profile are obtained and applied to each cross-section. The bed
material composition is updated at each time step. Since changes in channel
geometry and bed material composition are slow in comparison to water routing,
corrections for them are made separately for each time step.

At each time step, changes in channel width are made such that the profile of
QS evolves toward uniformitys Such changes are limited by the rate of sediment
movement and subject to rigid constraints such as bank protections, grade
control structures, and bridge abutments. An adjustment in width reflects
the channel’s change 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 because of the reduced wetted perimeter. On the other hand. an
increase in width isaccompanied by an increase in cnergy gradient. These are the
guidelines for width correction in the model.

32.4 SAN JUAN CREEK STUDY

For over a decade, sand and gravel have been mined from San Juan Creek
downstream of the Bell Canyon confluence in Orange County, Calilornia
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(Fig. 32.2). The gravel pit (Fig. 32.3) at its finished stage in 1977 had an average
depth of about 14m, a length of 520m, and a maximum width of 245m. The
catchment of San Juan Creek has an arca of 144 km?2, Its two tributaries, Bell *,
Canyon and Verdugo Canyon, cover 45 and 10km? respectively. '
Hydrographs during the major storms of 1978, originally presented by Vanoni
ct al.(1982), are shown in Fig. 32.4. The storm of 4 March was estimated to hav: -
return period in excess of 100 years. As a result of these major storms, significant
changes in channel configuration were obscrved. The channels of San Juan
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Creek. Bell Canyon, and Verdugo Canyon upstrzam of the gravel pit went
through severc headward erosion and deltas formed concurrently at the stream
mouth as the eroded materials were deposited in the pit. Such a development at
the mouth of Verdugo Canyon is shown in Fig 32.5. Mzasured stream bed
profiles at different time intervals for San Juan Creck are shown in Fig. 32.6(b).
The streambed evolution was characterized by headwad erosion, downstream ‘- Fig.326 Plan and profiles of §
erosion, deltaic deposition, and gradual refill of the pit. Seliment transport : i
through the gravel pit was reestablished after the refill.
These vertical, or elevation, changes werc accompanied by even greater lateral
changes in channel width. During the initial stage of severe headward erosion. & .
relatively narrow channel developed upstreain of the pit as shown in Figs 3262} ® T The FLUVIAL-i1 model wa
and 32.7 by the survey of February & 1978. This narrow channel widen‘edv <4 gravel pit. Cross-sections fve:cl
“ . immediately as it flowed into the gravel pit, resulting in significant stre.zlm“'lsc ot distance of 3.2km. Stre::ni (
variation in channel width, During subsequent storms, this width variation was * & ° considered. Sediment discharge
gradually reduced, principally duc to the progtessive widening development Sedimeminﬂowinlolhé reac}%v
upstream of the pit. This widening, as illustrated in Fig. 32.7 for Scction 12, was *" it the upstream section using ¢
accompanicd by a gradual rise in streambed elevation. ' # - Simulated results showx; ing"
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Fig. 32.6 Plan and profiles of San Juan Creck near gravel pit. Note: 1t =0.3048 m;
1cfs =0.0283m?/5

32.4.1 Fluvial processes induced by gravel minfhg

The FLUVIAL-11 model was used to simulate stream channel changes near the
gravel pit. Cross-sections were selccted along the stream reach covering a total
distance of 3.2km. Stream channel changes outside this reach were not
considercd. Sediment discharge was computed using Grafl's formula (Graf, 1971).
Sediment inflow into the reach was based upon the computed sediment discharge
at the upstream section using the same formula.

Simulated rcsults shown in Figs 32.6(b), 32.6(c). and 32.7 arc uscd to describe
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Fig. 32.7 Cross-sectional changes at Section 12, upstream of gravel-pit. Note:
1{t=0.3048m

. the fluvial 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 m3/s on March 4, 1978. At this point in time, the gravel pit
was sltill being refilled. This process of refill was related to the nonuniformity in
sediment discharge which was high in the upstream refilled portion of the gravel
pit and practically zero in the remaining pit. With continued refill, a more or less
uniform sediment discharge was gradually established 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 profile was not a straight line. Since channel
roughness was assumed constant in this case study, adjustment in power
expenditure was through changes in channel bed elevation and channel width.
During the initial headward erosion, a steep energy gradient existed at Section 12
above the pitand a flat 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 widening. Thus, power expenditure at Section 11
was increased because of the greater wetted perimeter and higher bed elevation.
Therefore, the initial spatial variation in energy gradient, i.e. the non-uniformity in
water-surface profile,between S-::1ons 1 1 and 12, wasreduced through suchfluvial
processes. Asexplained previousiy, such stream channel changes also favoured the
establishment of equal sediment discharge along the channel. It is interesting to
pointout that, during the initial stage, stream channel adjustment toward uniform
power expenditure and sediment discharge was actually accomplished by

" deveiopingsignificant spatiai variationin width. Butatalater pointin time,suchas
at the peak discharge, stream channel adjustment was toward reducing the spaliz‘ll
variation in width because of channel widening upstream of the pit. This
devclopment may be explained by the computed spatial variations in sediment
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dischargeandenergy gradientshownin Fig. 32.6(c). With reference 10 Section 12, it
had asedimentdischarge similar to those at the adjacent sections, butit had alower
cnergy gradient due to the smaller widili. In the process of cstablishing uniform
energy gradient, this section gradually widened so as to increase the energy
gradient and the spatial variation in width was thus reduced. The simulated final
cross-sectional shape compares favourably with mecasurement 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
about 9m. The change in width from February 6 to April 17, 1978 alone was over
60 m. Because the width change was much greater than the bed elevation change,
it becomes clear (hat width changes must be included in modelling such streams.

32.5 SUMMARY AND CONCLUSIONS

The fluvial processes associated with gravel mining were described and
mathematically modelled. The progressive strcam channcl changes induced by
gravel mining in San Juan Creek included headward erosion, downstream
crosion, gravel pit deposition and gradual establishment of a continuous stream
bed profile. Throughout these processes, the scour and fill of the channel bed were
accompanicd by usually greater changes in channcl width. During the
initial stage of headward erosion and deposition in the pit at the stream mouth,
the channel developed signilicant spatial variation in width. The part formed by
headward erosion was shaped like a gully but it was followed by rapid widening
into the pit. Subsequently, the narrow gully was gradually refilled. its width was
concurrently increased, and the spatial variation in channel width was progres-
sively reduced. Such time and spatial variations in width, whether they are in the
direction of spatial uniformity or non-uniformity, were consistent with the
channel’s tendency in seeking equal streampower expenditure per unit channel
length, that is a straight water surface profile, along the channel.
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PROGRAM SUMHARY

The camputer program FLUVIAL-12 is formulated and develdped for water
“’and sediment routing in natural and man-made channels. fThe hydraullcs of"
flow and sediment transport are simulated with the associated river channel
;changes for a given flow period.
$
River channels changes simulated by the model include channel bed scour
and £{11 (or aggradation and degradation), width variation, anmd changes in
 bed topography induced by the curvature effect. These inter-related changes
are coupled in the model for each time step. .Whl.la this model is for erodi-
.'ble channels, physical constraints, such as bank protection, grade-control
' structures and bedrock outcroppings, may also be specified. Applications of
this model include evaluations of general scour at bridge crossings, 'sedi-
ment delivery, channel responses to sand and gravel mining, channelization,
‘ete. It has been applied to many designs for bank protection and grade-
“control .structures which must extended below the potential channel bed
i scour. This model has alsd been tested and callbrateda with fleld data from
! several rivers, .

~7
.

Developmént of the FIUVIAL camputer model dates back to 1973. Several

;' publications describing the physical foundation, analytical background, and

applications are included in this manual, publications documenting the

. 4 successive stages of development of the model are listed in the following:

1. c¢hang, H. H., "Flood Plaln Sedimentation and Erosion, Phase I1I," Dept.
of sanitation and Flood Control, Public Works Agency, County of San
Diego, January, 1974, 78 pp.

2. Chang, H. H., "Flood Plain Sedimentation and Erosion, Phase VI," Dept..

: of Sanitation and Flood Control, public Works Agency, County of San
Diego, July, 1975, 77 pp.

3. Chang, H. H., and Hill, J. C., “Canputer Modeling of Erodible Flood
Channels and Deltas," Journal of the Hydraulics Division, ASCE, Vol,.
102, No. HY1l0, October, 1976, pp. 1461-75,

4. Chang, H. H., and Hill, J. C. "Minimum Stream Power for Rivers and

Daltas,® Journal of the Hydraulics Division, ASCE, vol, 103, No. HY12, -

Deceanber,1977, pp. 1375-89.

. . 1 :
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Chang, H. H., "Mathematical Model for Erodible Channeld," Journal of

- the Hydraullcs bDivision, ASCE, vol. 108, No. HY5, May, 1982, pp.678-689.

6.

7.

9.

10.

11.

12,

Chang, H. H., "Modéling of River Channel Changes," Journal of Hydraulic
Engineering, ASCE, vol. 110, No. 2, February, 1984, pp. 157-172.
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tion Research Record, 950, Vol. 2, September, 1984, pp. 238-243, also
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Journal of Hydraulic Engineering, ASCE, vol. 111, No. 4, April, 1985,
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Mining", International Workshop on Problems of Sediment Transport in
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River Bank Protection," Hydraulics and Hydrology in the Small Computex
Me, Proceedings of the Hydraulic Specialty Confe:ence, ASCL, Orlando,
Florida, August 13-16, 1985, pp. 426-431. :
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CHANNEL WIDTH ADJUSTMENT
DURING SCOUR AND FILL

By Howard H, Chang,' M. ASCE

INTnooucTion

The rurpose of this article Is to 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 principles of continuity, flow
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 scour and fill. Generally, width adjustment occurs concurrently with
changes In streambed profile, roughness, slope, channel pattern, ete,
These changes are closely Interrelated; they are delicately 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 pawer expenditure per unit channel length, ¥QS5, along the chan-
nel (3,4), in which y = specific weight of water; Q = water discharge;
and S = energy gradient. The contribution to power expenditure from

" sediment movement s usually negligible. On the basis of this hypoth-

esis, channel width adjustment is in the direction of uniform power ex-
penditure subject to the constraints, Because of the difficulty in percelv-
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 lllustrated by a field example.

WiDTH ADJUSTMENT ON Basis or WATER-Sunrace ProFiLe

The state of dynamic equilibrium 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 Is a condition for
dynamic equilibrium (3,4). Under this condition, there is no spatial power
conversion along the channel. It has also been verified that, under equal
v¥Q5, the total power expenditure in the entire channel reach becomes
a minimum (3). Based upon this hypothesis, channel width adjustment
is such that y(JS changes in the direction of uniformity. In a short chan-
nel reach of constant discharge, uniform yQS becomes uniform energy

‘Prof. of Clv. Engrg., San Diego State Univ., San Diego, Calif. 92182,

Note.—Discussion open until March 1, 1986. To extend the closing date one
month, a writlen request must be filed with the ASCE Manager of Journals. The
manuscript for this paper was submitted for review and possible publication on
September 6, 1984, This paper Is 8"( of the Joumal of Hydmulic’: Engineering,
Vol. 111, No. 10, October, 1985. OASCE, ISSN 0733-9429/85/0010-1368/$01.00,
Paper No. 20048,
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gradient S, If the energy gradient Is approximated by the water-surface
slope, then uniform energy gradient Is equivalent to the straight water-
surface profile along the channel. A stream channel undergoing changes
usually does not have a straight water-surface profile. 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 s limited by the rate of sediment movement and
subject to the rigid constraints, such as bank protections, abutments, etc.

lLLuaTRATiVE ExAmpLE

That a stream channel’s adjustment in width during streambed scour

. and fill 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 cfs 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
flow 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
varation in width actually represented the stream’s adjustment toward
equal energy gradient, as explained in the following. The streambed area
undergoing scour had a steeper energy gradient (or water-surface slope)
than its adjacent areas. Formation of a narrower and deeper channel was
effective to reduce the energy gradient due to decreased boundary re-

sistance and lowered streambed elevation. In addition, the cross section |

FI1G, 1.—Spatlal Varlation In Width Daveloped during Stream Channel Adjustment
loward Straight Water-Surface Profite, San Diego River at Lakeside, Callfornia
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developed a somewhat circular shape, which conserved power for being
closer to the best hydraulic section. On the other hand, the streambed
area undergoing fill had a lower streambed elevation 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-
uniformity in water-surface profile. Because sediment discharge is a di-
rect function of stream power yQS (2), channel adjustment in the direc-
tion, of equal power expenditure also favors the equilibrium, or unifor-
mity, in sediment discharge. ‘

The significant spatial width varlation shown in Fig. 1 was lemporary,
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 of the initial pro-
file. Then the small width started to widen while the large width began

- to slide back into the channel, resulting in a more uniform wfdth along

the channel.

SuMmAaRY AND CONCLUSIONS

The adjustment of stream channel width s explained by the stream’s
tendency to reach uniform power expenditure per unit channel length,

l.e., straight water-surface Profile, along the channel. While straight water-

surface profile is the direction toward which each stream channel évolves,
channel width adjustment under this condition is not necessarily toward
streamwise uniformity. It Is shown that straight water-surface profile can
be approached by significant streamwise variation in width during
streambed scour and fill. ’

Arnm'nx.—-mrmmcu
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MODELING OF RivER CHANNEL CHANGES
By Howard H. Chang,' M. ASCE

AnstrracT: A compulu-bx’ued fiood- and sediment-routing model which sim.
ulates river channel changes ls described together with its application In the
case study of a disturbed river. Simulated results of this study are supported
by field observations and measurements. This model Incorporates the interre-
lated changes in channel bed prolile, width, and lateral aton In channel
bends. These changes reflect, in part, 2 river’s adjustments In power expend-
{ture. The interrelation of chnnges In channel bed profile and width Is illus.
trated by a physical example and explained by the river's tendency to establish
equal power expenditure along the channel, Such power transiormation as-
sodated with dver channel evolution tends to restore the dynamic equilibdum
In sediment transport, that ls, equal sediment load along the channel. The case
study demonstrates that In the case of severely disturbed rivers, flood-level |
computation using 8 fixed-bed model may be quite Inaccuraie and Improved
accuracy ¢an be provided by an erodible-bed model,

INTRODUCTION

+ River channel changes generally include channel-bed aggradation and
degradation, width varation, 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 equilibdum 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 activilies distort the channel equilibrium and there-
fore result in river channel changes. -

The three types of river channel changes in channel-bed elevation,
channel width, and lateral migration 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 nar-
rower during degradation, and it tends to widen during aggradation.
Eatlier versions of the FLUVIAL model have considered channel-bed ag-
gradation and degradation (3,4,5) and width variation (4,5). The current
version FLUVIAL-11 which simulates all three types of changes has been
formulated, developed and applied in a case study. This paper describes
this model and its application in the case study. Spedal attention is given
to the nature of energy (or power) transformation in alluvial rivers as-
sodlated with river channel evolution,

_ANALYTICAL BACKaRoUND

This mathematical model has five major components: (1) Water rout-
Ing; (2) sediment routing; (3) changes in channel width; (4) changes in
channel-bed profile; and (5) lateral migration of the channel. This model

'Prof. of Civ. Engrg., San Dlego State Univ., San Diego, Calif.
Note,—Discussion open until July 1, 1984, To extend the dosing date one month,
a written request must be filed with the ASCE Manager of Technical and Profes-
sional Publications. The manuscript for this paper was submitted for review and
ylossible publication on November 2, 1982, g‘his paper Is part of the Journal of
8“ydmulic Engineering, Vol. 110, No. 2, February, 1984. ©ASCE, ISSN 0733-9429/
/0002-0157/$01.00. Paper No, 18578.
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employs a space-time domain in which the space domain is represented
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 variations 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 five components are described.

Water Routing.—Basic equations for water routing include the conti-
nuity and momentum equation of flow, these are

-a—g+a—4—q-0. (1)

ox at
1
s, 120,12 (@
ax Ad Ax\A
in which Q = flow discharge; x = distance in the longitudinal or flow
direction; A = cross-sectional area of flow; ¢t = time; q = lateral inflow
rate per unit channel length; g = gravitational acceleration; H = stage
or water surface elevation; and § = energy gradient. Eqs. 1 and 2 con-
stitute a system of partial differential equations; they may be written in
finite difference form 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 lterative procedure. This tech-
nique for water routing can be found elsewhere (6).

If the temporal terms in Eqs. 1 and 2 aré ignored, water routing may
be simplified by computing water-surface profiles at successive time steps.
This option {8 available in the model. Computation of the water-surface
profile 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 Routing.—The sediment routing component has three ma-
Jor features: (1) Numerical solution of the continuity equation for sedi-
ment in the longitudinal direction; (2) computation of bed-material load
using a formula suitable for the physical conditions; and (3) accounting
of bed-material composition,

The continuity equation for sediment in the longitudinal direction is

)+gs—%q=0 L P ¥

Y. Yo}
Q=N+ m gm0 i ()

in which A\ = porosity of bed material; A; = cross-sectional area of chan-
nel bed within some arbitrary frame; Q, = volumetric sediment rate; and
q, = lateral Inflow rate of sediment per unit length. The change in cross-
sectional area AA, for each section at each time step Is obtained through
numerical solution of Eq. 3. Techniques for numerical solution can ie
found in the literature (3,4). The area change AA, is applied to the bed
and banks following the techniques of corrections of channel-bed profile

158




* Increase in width is accompanied

and channe! width described in the following sections.

Sediment rate i{s computed separately for cases of erosion and depo- -
sition using different size fractions of the bed material, For a particular
size, transport capacity is obtained from a sediment equation. In the case
of deposition, sediment rate is controlled by the transport capacity but,
in the case of erosion, sediment rate is availability controlled. Simulation
of sediment transport and accounting of bed-material composition by
tracking river channel evolution are similar to those developed by Ben-

. nett and Nordin (2). Materials eroded from the channel banks, excluding

that portion in the wash load size range, are included in the accounting.
Bed armouring develops if bed shear stress is too low to transport any
available slze. _

Changes in Channel Width.—Simulation 'of width variation is based
upon the concept of minimum stream power. At a time step, width cor-
rections for all cross sections are such that the total stream power (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-IyQde T PPPRRRR 7) I
L

in which P = total stream power of the reach; L = length of the reach;
and vy = specific weight of water and sediment mixture. Written In finite
difference form, this equation becomes : )

N-1

1
P= ‘2-2-1'(Q,S,+Q,..S,.,)Ax,,.................................. 5)
. ol |

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 yQS5 along
the reach. A river channel undergoing changes usually has uneven spa-
tial distribution in power expenditure or ¥Q0S. Usually the spatial vari-
ation in () is small but that in § Is pronounced. Total stream power of
a reach decreases with the reduction in spatial variation in Q5 (or S if
Q is 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 constralnts 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
an Increase in energy gradient. Us-
ing these guidelines, a technique for width correction has been devel-
oped as described in a previous publication (5).
Width changes in alluvial rivers are characterized by the formation of

. small 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 its 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 boundag' 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 yQS (1), these adjustments also fa- .
vor the establishment of channel’s equilibrium in sediment load, that is,
equal sediment rate along the reach,

Changes In Channel-Bed Prpfile.—After the banks are adjusted, the
remaining correction for AA, 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 deposition Is often accompanied by channel widening.
On the other hand, channel-bed erosion tends to be more confined with
greater erosion In the thalweg. This process is usually associated with
a reduction in width. These channel adjustments reduce the spatial 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 — 74, along the bed, where 1 i3 the local
tractive force and' 7, 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-
nero'l'his 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 continulty equation for sediment in the transverse direction.
Bottom filaments of stream current in a bend have a component in the
transverse directlon 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, they tend to be
deposited on the convex bank, resulting in a shift in channel course.
Rozovskil (14) studied the angle of deviation of bottom filaments from
the direction tangent to the centerline of a bend. Kikkawa, et al. (10, p.
1332) developed an analytical relationship for the angle of deviation g
of mean particle path from the tangential direction. In the relationship,
B Is expressed as a function of the flow direction of bottom filaments,
transverse bed slope, and flow and sediment characteristics. With this
relationship, the transverse sediment rate is related to the longitudinal
sediment rate as

160




F N N P R R ()

in which g; = transverse sediment rate per unit channel length; and g,
= longitudinal sediment rate per unit width, Erosion of the concave ba

Is simulated by the removal of sediment and bank collapse due to the
combined effects 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 s multiplied 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 from the continuity for sediment in the
transverse direction, or

iz 19, |
(l-k)s;""'s;(rq') 00--0.--.-..-.--...0.--oo-ocoooo.o-.cooco (7)

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
Az for a time step At due to transverse sediment movement is

Al 2 "luq-’m - qu:. ’
l=Antrne na-n
In which k = radial coordinate index counted-from the convex bank to-
ward the concave bank.

R ()

AZ. -

MooeL DescripTiON

The mathematical model FLUVIAL-11 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 che¢k dams, dgid banks, bedrock out-
crops, etc. The input data follow the HEC-2 (9) format. .

omputing 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 cross

" sections.
3. Sett =1+ AL R
" 4. Determine changes in channel cross-sectional area using techniques
for sediment routing. .
- Comrute and apply changes in channel width,
6. Obtain new channel-bed profiles.
7. Compute and make changes in cross-sectlonal profile due to lateral
migration for those sections in channel bends.
8. Update bed-material compositions.

After step 8,v the computation returns to Step 2 for another time step.
The lteration continues until the required ime period is covered.
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Output Description.—QOutput of the model include initial bed-material
compositions, time and sratial 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.

Case History or River CHANNEL CHANGES

The San Dieguito 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
for river studies.

Physical Conditlons.—The study reach is about four miles from the
ocean and about five miles below Lake Hodges Dam. The 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 (ds, = 0.85 mm) at the upstream
end to fine sand (ds = 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

FIQ. 1.—Topographles and Cross Sectlon Locations
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banks of Sectlon 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),
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FiQ. 3.—SImulated and Measured Cross-Sectional Changes
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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 Channel Changes.—Significant changes in the dver 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 for Section 51. Deposition was observed in the
borrow pits. 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 li'\e borrow pits
and at the bridge crossing during the flood. Failure 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 ancf' degradation were accompanied by
changes in channel width. The initial channel width was highly uneven .
along the reach primarily due to width encroachment by road embank-
ments at the bridge crossing. Sand mining also contribuled to the initial
uneven width variation. As shown in Fig. 3, changes in channel width
that-becurred 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

‘FIQ. 4.—San Dlegulto River Near Via de Santa Fe Road on February 21, 1980
(Looking Toward South) i
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Sections 53 and 54. Widening was accomplished by erosion of the chan-
. nel banks subject to the physical constraints; reduction in width was due
to sediment deposition along the banks in the form of sand bars. At
' , Section 53, where the width showed a substantial reduction, the sand
bar formed along the south bank at the end of the flood (see Figs. 3and
5) had a width of about 400 ft or one-half of the Initial channel width.
The initial highly uneven spatial variation in channel width was grad-
. ually reduced during the flood. o
- Lateral migration of the river channel was pronounced along the chan- .
nel bend from Section 44 to 46 where the concave bank was on erodible .
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farm land. The channel shifted laterally toward the concave bank for as -
much as 200 ft, putting this part of the farm 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 mathemaltical model FLUVIAL-11 was used to simulate river
channel changes in the San Dieguito River during the 1978 and 1980
floods. Graf’s equation (8) for bed-material load was used in computing
the sediment movement. Channel roughness in terms of Manning’s n
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 Configuralion.—River 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 prolfile (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-

F1G. 7.—Simulated and Measured Results
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ciated with large channel widths while the lower elevations at Sections
47 and 50 are due to their small widths,

Changes in channel width which occur concurrently with variations
in channel-bed elevation and lateral migration are simulated. Width
changes are characterized by the gradual widening at those initially nar-
row sections, notably at Sections 47, 49, 50, 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 spatial variation along the river. This variation is gradually reduced
during the flood as reflected bK 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 and that -
the reduction in width is usually through sand-bar formation along the -
bank(s). Simulated time variation of the cross-sectional profile for Sec-
tion 53 shown in Fig. 8 shows the sand-bar formation and the associated
reduction in channel width. A picture of 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 illustrated by the simulated lime variation of the cross-
sectional profile at Section 51 (see Fig. 9). Initially Section 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
‘widening and lessening of the gully depth during the second flood. The
maximum scour depth is predicied to occur in the initial gully. The sim-
ulated resulls correlate well with measurements at this section shown
In Fig. 3, in which the uneven final channel-bed profile as measured is
related to the removal of several piers during the flood.

Lateral migration of the channel 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.
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FiG. 8.—Simulated Cross-Sactlona! Changes at Section 53
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FIQ. 9.—Simulated Cross-Sectional Changes 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 Expenditure.—Changes
in river-channel configuration are accompanied by changes in flow re-
sistance and hence the rate of energy (or power) expenditure. The yQS5
product represents the rate of energy expenditure per unit channel length.
Since the spatial variation of () is small, the spatial variation of yQ5 may
be represented by the spatial variation of the energy gradient S shown
in Fig. 7. .
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F1Q. 10.—Simulated Cross-Sectional Changes at Section 46 Showlng Lateral Mi-
gratlon Toward the Concave Bank
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Simulated river channel changes are associated with the gradual re-
duction of the spatial variation of energy gradient along the channe! 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 {s an initial sand ridge
(see Fig. 7), the energy gradient at this section is initially much greater
than those of its adjacent sections. This pronounced spatial variation in
energy gradient is reduced through gully erosion at this section and
deposition at the adjacent sections. The gully which iIs small in width
and has a low channel-bed elevation provides the least possible flow
resistance and therefore lowest energy gradient at this section; it also
reduces the back-water effect on.the upstream section where the energy .
gradient is 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. These 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. This
pattern of river channel changes, characterized by the formation of nar-
row ¢hannel width during channel-bed degradation and widenin%\ 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
changes 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 first peak flood are associated with the uneven river
channel configuration dotted with borrow pits within which velocities
and sediment?oads are substantially lower. Changes in the river channel
are such that they provide the mechanism to establish the dynamic equi-
libdum 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 flood. The same general trend may also be
stated for the spatial variations in velocity and energy gradient. The slightly
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 Profiles,—The water-surface profile at the peak flood
obtained using the FLUVIAL-11 model is compared 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 subcritical flow at remaining sections,
while the FLUVIAL-11 model predicts subcritical flow for the entire reach,
The HEC-2 water-surface profile is highly uneven; the higher water-sur-
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face elevations l;nmedlately 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-11 water-surface pro-

file is more uniform and its elevation at Section 52 Is substantiated by
the measured high water mark.

SuMMARY AND CONCLUSIONS

The mathematical model FLUVIAL-11 has been formulated and de-
veloped; it has been employed to simulate flood- and sediment-routing
and assoclated river channel changes in the San Dieguito 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 its own geomeltry; therefore it will
respond to any chatge imposed upon by nature or by men through self
adjustments. River channel changes may include 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 cKannels must Include these

. variables,

River channel changes in the San Dieguito River are characterized by
the trend toward a more uniform configuration from the initially dis-
torted configuration. In lhis[rrocess, 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 o 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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ArpenpDix Il.—Notamion ~
The following symbols are used in this 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-surface elevation;
cross-section index counted from upstream to downstream;
radial (transverse) coordinate index;
length of stream reach;
total number of cross-sections for stream reach;
Manning’s roughness coefficient;
total stream power of river reach;

" flow discharge;

Oz Zroa Tos 0>
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sediment discharge;

discharge of lateral inflow per unit channel length;

lateral inflow of sediment per unit channel length or longitu-
dinal sediment rate per unit width;

transverse sediment rate per unit channel length;

radlal or transverse coordinate;

energy gradient;

time;

distance along longitudinal (flow) direction;

angle of deviation from direction tangent to centerline of channel;
specific weight of water and sediment mixture;

porosity;

tractive force; and

critical tractive force.
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Abstract: Sea.iment yield refers to the amount of sediment having pass;-,/ /’“",i//
ed a given rive'r section for a specified duration. For the purposes of . -
resources planning and management, it is often necessary to determine

the amount of yield and the impacts on yield due to any project., In A
river channel with in-stream sand mining, the yield is significant] SE-

fected by channel storage which occurs concurrently with river’ chahnel

changes. While sediment will be stored in the borrow pit, it will also
be depleted fram ‘channel boundary during headward and downstream ero-
sion. The FLUVIAL model was employed to study rivef channel changes.of
the San Luis Rey River induced by in-stream sand mining. Spatial and
time 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 Ve %ZV P r/—;\/_‘; 4 -
: A 7
River sand is a major mineral resopr/ce in many communities in this
nation. As the principle material for ‘concrete, the demand for sand is
very large in regions undergoing rapid urbanization. In-stream sand
mining has impacts on/flood level, floodway boundary, 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 purposes of
resources. planning and management, it is often necessary to determine
the amount 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
vivers is affected by channel storage associated it viver channel
<hanges., Such storage effectj' significant in the presence. of in-

ans
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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 channel banks. :

Configuration of Sand Excavation

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 insurance sa.’v‘g for the Federal eane):g ncy Management
Agency (FEMA). e—exten Yf;mﬁinmg operatlonf,l.e toughly from river
mile 1.4 to 2.0 é:;ng. 1) Thg bridge crossing is at)river mile 2.5.
The existing borrow pit has ar(iaverage width of about/400 feet and an
average depth of about 10 feet. c“_{)-_j q?P

SAN LUIS REY RIVER
TIME AND SPATIAL VARIATIONS IN SEDIMENT YIELD
DURING 100-YEAR FLOOD

Spatial variation of sediment yjeld

A5+ v
affected by in-stream mining ﬁ@m 5 N . /a
s 7 |
142} -4
Q ;f
o
B End of flood
R g5
& o
5 i
S N 7
< A
= b6
. 15 nd/
5 Sand mining area At 198]‘
< s
~ ' eﬁsﬂ fﬂ A
f ] “va
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P 4onl /
hi |
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Flg. l. - Sunulated time and spatial variations in sediment yield near

sand mining area
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Mathematical Model for Fluvial Study

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 with
width variation and the effects of secondary currents under the changing
channel curvature. In. ~thr_»-xzilocfeil,—--scour: and fill are computed on the
basis of longitudinal “Imbalance in sediment discharge. At the same
time, the variation in chanmel width is simulated such that the flow
moves in the -direction of egual power expenditure, 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: In—sueh-a—way that uniformity in sediment discharge and

straight water"—-surface profile aze——appzeaehed subject to the given
) , 7

constraints. \\
n. 7‘\ 'Q...J.lu L P /l/ ’v ’/‘
Simulated Sediment Yields P L._L(,_ é/ ‘"“J" ' .

wal- (.7”

V‘o ¢»mla'~' ol

The FLUVIAL simulation was made for the 100-year flood established e, /"u,.

by the County of San Diego. The 100-year flood has a peak dlscharge of
51,000 cubic feet per second and a duration of two days along this river
reach. In the computation, 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 0.04 was used at the bridge crossing to
account for the resistance due to bridge piers. Sediment transport in
the river was computed 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 volumne 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 with fill or aggradation of the channel bed. On the other
hand, an increasing yield in the downstream direction means sediment
removal from the channel bed, i.e., scour or degradation of the bed. A
uniform sediment yield along the channel indicates sediment balance,
i.e., dynamic equilibrium. It must be emphasized that scour and fill of

3 " Chang and MacArthur
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the channel bed are accompanied by significant changes in channel width
which may contribute more to sediment 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 eguili-’
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. It is important to note that cross
sectional shape may still change even under sediment balance except
deposition is more or less offset. by ‘erosion. : :

The decreasing trend of sediment yield in the reach from river mile
I 1.4 to 2.3 signifies net deposition in the channel and borrow pit,
related to the refill of the pit. Downstream of the sand mining area, '
the sediment yield shows an increasing trend as the flow picks up addi-
l tional material form the channel boundary. Jp
v
Cross-Sectional Changes / \ (s o7 7 s
I . JJ,J ok 2] er
N ¢' 5 c -
—The cross-—sectienail—profiles shown 1n Figs. 2 and 3 include ose prL :
' of the existing (the initial), at the peak™discharge and at the end of
l flood. These cross-sectional profiles depict the potential river cha _/
nel changes under the existing river channel conditions. /\ (\ g e
' C{ .A/l'f— ..,..
Simulated changes at river mile 2.7 exemplify the 1nter—re ated
changes in bed profile and channel width. At this section, maximum £ill Z{
of the channel bed is about 7 .feet but width change is as much as 70 7//‘_,,,
l feet. Since the width change is greater than the corresponding change 'f
in bed elevation, it also has greater effect on sediment yield. Simu- AL
lated changes in the borrow pit are exemplified by the results at river 2.)
' mile 1.8 which indicate net deposition. These cross-sectional changesl/;
are results of sediment storage and depletion and are therefore losely ' /U
' related to the sediment yield. f %f

g -

Sumary and Conclusions / J
| The sediment yield study of the San’ Luis Rey River was made using
\J';_ — the FLUVIAL model which simulates the/hydraulT& of—flow, sediment
3 = transport and river channel changes. The simulated spatial variations
l}’ v in sediment yield indicate that the upper portion of the study reach is
‘ f\ in an approximate state of equilibrium for which the amount of sediment
i,—\ %0 ° inflow is in approximate balance with the outflow. The decreasing trend
3

, v toward the mining area signifies net deposition in the sand pit. The
'<\;- mild increasing trend downstream of the sand pit is due to sediment
7 depletion from the channel boundary.
o

Simulated changes at river mile 2.7 exemplify the inter-related

j 4 Chang and MacArthur
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APPENDIX B. INPUT/OUTPUT INSTRUCTIONS FOR THE FLUVIAL MODEL

I. INPUT DESCRIPTION

The HEC-2 format for input data is used in all versions of the FLUVIAL
model. Data records for HEC-2 pertaining to cross-sectional geometry (X1
and GR), job title (T1, 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 information they contain are not
used in the-computation. For the purpose 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 Description of Record Type

T1, T2, T3 Title Records

Gl General Use Record

G2 . General Use Records for Hydrographs

G3 General Use Record

G4 General Use Record for Plotting Selected Cross Sections
G5 General Use Record

GS 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

ESHES

Variable locations for each input record are shown by the field number.
Each record has an input format of (A2, F6.0, 9F8.0). Field 0 occupying
columns 1 and 2 is reserved for the required record identification charac-

"ters, Field 1 occupies columns 3 to 4H; Fields 2 to 10 occupy 8 columns

each. The data records are tabulated and described in the following.
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T1, T2, T3 Records

These three records are title records that are required for each job.

Field variable value Description

0 1A T1 Record identification characters

1-10 None Numbers and alphameric characters for title
Gl Record

This record is required for each job, used to enter the general parame-
ters listed below.

Field variable vValue Description
-0 | 1A Gl Record identification characters

1 TYME + Starting time of camputation on the hydrograph,
in hours : T

2 ETIME + Ending time of computation on the hydrograph, in

‘ hours

3 DTMAX + Maximum time increment At allowed, in seconds /g
4 I1SED 1 Select Graf's sediment transport equation.

2 . Select Yang's unit stream power equation.

The sediment size is between 0.063 and 10 mm.

3 Select Engelund-Hansen sediment equation,

4 Select Parker gravel equation.

5 Select Ackers-White sediment equation.

5 BEF + Bank erodibility factor for the study reach. This
value is used for each section unless otherwise
specified in Field 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.
6 1uc 0 English units are used in input and output.
1 Metric units are used in input and output.

7 CNN + Manning's '"n" value for the study reach. This

value is used for a section unless otherwise spe-
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cified in Field 4 of the XF record. If bed rough-
ness is computed based upon alluvial bedforms -as \
specified in Field 5 of the G3 record, only an.
approximate n value needs to be entered here.

L

8 PTIMEL + First time point on the hydrograph at which com-
\} plete cross-sectional output is requested. 1t is
\ﬂﬁ usually the peak time, but it may be left blank if
no output is requested.

9 - PTIME2 + Second time point on the hydrograph at which can-
plete cross-sectional output is requested. 1t is
"not the end of the hydrograph because camplete

cross-sectional output is—auntomatitails-printed at

the end of each simulation. This field may be
left blank if no output is requested.

10 - KPF + Frequency of printing the summary output, in num-
ber of time steps

G2 Recoxrd

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. Up_to five.

hydrographs, with a maximum of 20 points for each, are currently dimension-

ed. This size may be expanded if required.

Field variable value Description

First G2

0 IA G2 Record identification characters

1 IHP1 + Number of last cross section using the first hy-

drograph. The number of section is counted from
downstream to upstream with the downstream sec-
tion being number one.

2 NP1 + Number of points connected by straight segments
used to approximate the first hydrograph.

3 IHP2 + Number of last section using the second hydrogra-
ph if any. Otherwise leave it blank,

4 NP2 + Number of points used to approximate the second
hydrograph
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5 IHP3 + Number of last section using the third hydrograph
if any. Otherwise leave it blank.
6 NP3 + Number of points used to approximate the third
hydrograph
Succeeding G2 Record(s) .
1 Ql1, Q21 + Discharge coordinate of point 1 for each hydrogra-
Q31 ph, in f£t3/sec or m3/sec
2 ™11,TM21 + Time coordinate of point 1 for each hydrograph, in
TM23 hours
3 Q1l2, Q22 + Discharge coordinate of point 2 for each hydrogra-
Q32 ph, in cfs or cms
4 T™12,TM22 + Time coordinate of point 2 for each hydrograph, in
TM23 hours

.Continue with additional discharge and time coordinates.

G3 Record

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 S11 + Slope of the downstream gsection. Required for a
job
2 BSP 0 One-on-one slope for rigid bank or bank protection
+ Slope of bank protection in BSP horizontal units

on 1 vertical unit. In the case of vertical bank,
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.

3 » DSOP (ibjy Downstream slope is allowed to vary during flow.
1 Downstream slope is fixed at Sl11 given in Field 1.
4 TEMP 0 Water temperature is 15°C.
+ Water temperature in degrees Celsius
28




ICNN <;;> Manning's n defined in Field 7 of the Gl record
or Field 4 of the XF record are used. .
Brownlie's formula for alluvial bed roughness is
used and Manning's n is simulated in the model.

v 6 mozama {0 ) Erodible bed layer is 100 ft (30.5 m) thick.
- 4 Thickness of erodible bed layer in ft or m. This
value is applied to the entire channel reach but
it may be redefined for a section using Field 10

of the XPF record.

1, 8 RLMN 0 Lateral migration of channel is not considered.
+° Maximum rate of lateral migration in feet (or me- ¢° ,
ter) per day at average discharge. Enter average -~
discharge in cfs (or ams) in Field 9 of G3.

1, 10 RWD + Width of rigid bank zone, in ft or m. It is used
- to specify the width of bank protection of small
//:£(“C”‘ channel in a flood plain. Channel and flood plain
areas outside this zone remain erodible.

G4 Record

output at each summary output. Up to 4 cross sections may be selected.
Each cross section is identified by its number which is counted form the

downstream section,

Field variable vVvalue Description

0 IA G4 Record identification characters

1 ipLT. @ 4+ Nunber of cross section
2 ' IPLT2 + Number of cross section
3 IPLT3 + Number of cross section

4 IPLTA4 + Number of cross section

\>é% Record
This is an optional record used to specify certain selections for the

job.

- Field variable value - - Description
29
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0 1A G5 Record identification characters
1 DT 0 The first time step is 50 seconds.
+ Size of the first time step in seconds.
2 IROUT 0 Unsteady water routing is not used; water-surface
- profiles are computed using standard-step method.
1 Unsteady water-routing based upon the dynamic wave

is used to compute stages and water discharges at
all cross sections for each time step.

GS Record

Two GS records are required for each job, used to specify initial bed-
material compositions 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. Fraom 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.

* Field vVariable value Description
0 IA Gs Record identification characters
1 ' DEF + Geometric mean diameter of the smallest size fra-

ction in mm

2 PC + Fraction of bed material in this size range -

Continue with other DFF's and PC's.

GB Records

These optional records are used to define the time 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.
,

Field variable vValue Description
First GB Record
0 IA GB Record identification characters
1 KBL + .Number of points used to define base-level changes
30




Succeeding GB Record(s)

0 - 1A GB Record identification characters

1 BSLL(l) + Base level of point 1, in ft orm

2 TMBL(1) + Time coordinate of point 1, in hours
3 BSLL(2) T+ Base level of point 2, in ft or m

4 TMBL(2) + Time coordinate of point 2, in hours

Continue with additional elevation and time coordinates.

X1 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.

Field variable value Description

0 IA X1 Record identification characters

1 SECNO + Original section number from the map

2 NP + " Total number of stations or points on the next GR
records for current cross section

7 DX + Length of reach between current cross section and
next downstream section along the thalweg, in feet
or meters

8 YFAC 0 Cross-section gtations are not modified by the

factor YFAC.

+ 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.

XF Record

This is an optional record used to specify special features of a cross
" section. '

Field variable Value Description
31
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IA

YC1

YC2

CpC

IRC

BSP

BEFX

TDZAM

>0.01

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 rlght 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 with channel invert at

this section.
Station (Y—coordinatg) of the thalweg in ft orm

Regular erodible cross section

Rigid or nonerodible cross section such as drop
structure or road crossing.:;U ections
ar:e—aLlowee}——iMe‘sj:udy—reach. C u‘{\\\mf(%

Slope of bank protectlon ig the same as that given

in Field 2 of G3 record.
Slope of bank protection at this section in BSP
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 Gl record
Bank erodibility factor at this section.

Erodible bed layer at this section is defined by
TDZAMA in Field 6 of the G3 record.
Thickness of erodible bed layer in ft or m.
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GR Record

This record specifies the elevation and station of each point for a
digitized cross section; it is required for each X1 record.

Field variable value | Description

0 1A GR Record identification characters

1 zZ1 + Elevaﬁion of point 1, in ft or m.‘ May be positive
or negative.

2 Y1 + Station of point 1, in £t or m

3 22 + Elevation of point 2, in ft orm

4 Y2 - + Station of point 2, in ft or m

Continue with additional GR records using up to 47 points to describe the
cross section. Stations should be in increasing order.

EJ Record

L

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.

Field variable value Description
0o iA EJ Record identification characters
1-10 Not used

II. OUTPUT DESCRIPTION

Output of .the model include initial bed-material campositions, 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. 1In addition, cross-sectional profiles are printed at

different time intervals.

Symbols used in the outpu: are generally descriptive, some‘of them are
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defined below:

~ SEC NO

TIME

DT
W.S.ELEV
WIDTH
DEPTH

SLOPE

D50

QS

FR

N

SED. YIELD

WSEL

4

DZ

Number of a cross-section

Time on the hydrograph

Size of the time step or At in sec

Water-surface elevation in ft or m

Surface width of channel flow in £t or m

Depth of flow measured fram channel invert to the water-
surface in ft or m

Discharge of flow in cfs or aus

Mean velocity of a cross-section in fps or mps

Energy gradient )

Median size or dg0 of sediment load in mm

Bed-material discharge for all size fractions in cfs or ams

Froude number at a cross section

'Manning's roughness coefficient

Bulk volume of sediment having passed a cross section since
beginning of simulation, in cubic yards or cubic meters
Water-surface elevation, in £t or m

vertical coordinate (elevation) of a point on channel boundary
of a cross-section, in ft orm

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

III. IMPORTANT MESSAGES FOR INPUT PREPARATION

1. The computing time of this program is sensitive to the reach length

between two adjacent cross sections, DX. Very small reach lengths which may

result in excessive computing time should be avoided.
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,

In HEC-2, a down-
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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 grdund profile also
affects the computing time because these points are executed a great number
of times for each job. Points that are definitely outside the flow boundary
level should be deleted during initial 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
them fram the GR points or by raising the GR elevations above the water

level.

5. Very fine sediments with -a grain size less than 0.0625 mm consti-
tute the wash load and should be excluded from the size-fraction data on GS

records.,

6. The bank erodibility factor, BEF, in Field 5 of Record Gl, is a
control for the rate of channel widening. A small value slows down
widening. This value should be calibrated against field data whencver

possible.

7. The radius of curvaturé, RAD, in Field 3 of the XF record may be
specified only if the station of the concave bank is specified in Field 1 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

approximately equally spaced in the erodible part of channel.

8. The radius of curvature r, (or RAD) along a reach between two adja-
cent cross sections is computed by interpolating those defined at the cross
35




sections. Since r, has infinite value at a straight section, its adjacent
reaches also have infinite ro. For this reason, a curved reach must be

between cross sections with finite r 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




APPENDIX D

BED SEDIMENT GRADATION CURVE
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