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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

CAVE CREEK WASH 

FUTURE CONDITIONS FLOODWAY STUDY 

ARIZONA CANAL DIVERSION CHANNEL TO DEER VALLEY ROAD 

INTRODUCTION 

Purpose of Study 

The purpose of this Future Conditions Floodway Study is to compute a 

100-year floodway using peak discharges previously computed by the U.S. Army 

Corps of Engineers along Cave Creek Wash from the Arizona Canal Diversion 

Channel (ACDC) to Deer Valley Road. The area studied includes portions of the 

C i ty  of Phoenix in Maricopa County, Arizona. 

Coordination and Acknowledgements 

This study is based upon the hydraulic computer model developed for the 

1990 Cave Creek Wash and East Fork of Cave Creek Floodplain Delineation Study 

prepared by Burgess & Niple, Inc. for the Flood Control District of Maricopa 

County. 

Peak 100-year flood discharges used for this study were obtained from the 

report :  G i la  R iver  Basin, Phoenix, Arizona and Vicinity. Arizona Canal 

Diversion Channel - 40th Street to Cactus Road, by the U.S. Army Corps of 

Engineers, dated April 1986. 

AREA STUDIED 

Scope of Study 

This floodway study covers incorporated areas of Phoenix along Cave Creek 

Wash from the ACDC (River Mi le 15.263) to Deer Valley Road (River mi le  

24.635). Refer to Figure 1 on the following page. 
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Community Description 

Maricopa County has a total  a r ea  of 9,238 square miles and is located in 

t h e  south centra l  region of Arizona. Total Maricopa County population in 1990 

i s  p r o j e c t e d  t o  b e  2,133,000. The  a r e a  is exper ienc ing  rapid  popula t ion  

growth ,  having grown from 1,509,262 in 1980. Ci ty  of Phoenix population in 

1988  was 955,695. 

Te r r a in  in Mar icopa  Coun ty  va r i e s  f r om mounta ins  t o  a l luvial  plains.  

Numerous small, i n t e rmi t t en t  s t reams  and washes traverse the  county. Major 

s t r e ams  include the  Gila, Salt, Agua Fria, New and Hassayampa Rivers. 

The a r e a  is located within t h e  Sonoran Deser t  with mild, shor t  winters 

and  long, hot  summers. 

Principal Flood Problems 

S torms  during summer  months  generally originate in the  Gulf of Mexico 

area and tend t o  be intense and of short duration. Storms a t  o ther  t imes  of 

t h e  year  generally originate in t he  Pacif ic  Ocean and tend t o  be more  gent le  

ra ins  of longer duration. Flooding may occur a t  any t ime  of the  year. 

C a v e  Creek  Wash i s  controlled by Cave But te  Dam for flood mitigation 

purposes. The dam is designed t o  retain a sufficient volume of t he  100-year 

runoff t o  permit  release of only 420 c f s  downstream. An emergency spillway 

ope ra t e s  for events  greater  than t he  100 year flood. 

Cave  Creek Wash within t he  study a r ea  is located in a wide alluvial flood 

plain. Flood hazards along the  s t ream result when t he  channel overflows and 

inundates development which has occurred along the  stream. 

Flood Protection Measures 

C a v e  Bu t t e  Dam i s  opera ted  by t he  Flood Control District of Maricopa 

Coun ty  t o  mit igate  flood hazards for  events up t o  and including t he  100-year 

flood. Numerous retention basins located throughout t he  watershed a lso se rve  



to  m i t iga te  increased runoff due to urban development. Off-stream gravel 

mining adjacent to the channel in some areas provides unintended storage which 

may reduce peak flood discharges. 

Construction of a concrete lined channel in the lower reach of Cave Creek 

Wash from the ACDC to the area of Sweetwater Road was substantially completed 

in  1989. The project, designed by the U.S. Army, Corps of Engineers, i s  

intended to  convey the 100-year flood within the channel. Construction 

includes a large sediment basin upstream of the channel and pier extensions 

for the Cactus Road and Peoria Avenue bridges in order to assure supercritical 

f low as designed. 

ENGINEERING METHODS 

Hydrologic Analyses 

No hydrologic analyses were performed for this study. Peak 100-year 

discharges representing future conditions were obtained from a report prepared 

by the U.S. Army Corps of Engineers. These discharges, shown in Table 1, do 

not  agree with peak 100-year flood discharges computed by Burgess & Niple, 

Inc. for existing conditions (also shown in Table 1). 

Peak discharges computed for current conditions are greater than those 

computed for future conditions downstream of the confluence with the East Fork 

o f  Cave Creek. Increased development generally causes increased peak flood 

discharges for storms of 100-year magnitude. It appears likely that peak 

100-year discharges computed prior to 1986 by the U.S. Army Corps of Engineers 

for  projected future conditions may be too low considering that for conditions 

i n  1990, some "future" discharges are already exceeded. 

Hydraulic Analyses 

Standard hydraulic methods were used to determine the future condition 

100-year recurrence in te rva l  floodway for this study. Analyses reported 

h e r e i n  r e f l e c t  cu r ren t  physical  condi t ions o f  the  stream using fu tu re  

conditions hydrology. 



Table 1 

Summary of Discharges 

COE 'Futuren B&N Current 

Floodinq Source and Location 100-YR (cfs) 100-YR (cfs) 

Cave Creek Wash 

Below Deer Valley Drive 5,400 5,200 

Above the East Fork Cave Creek 5,800 5,700 

Below the East Fork Cave Creek 14,000 14,600 

Above Moon Valley Wash 14,000 15,400 

Below Moon Valley Wash 16,000 17,500 

A t  the Confluence with the Arizona Canal 16,000 18,500 

Diversion Channel 

Water surface elevations are computed through the use of the Department of 

the Army, Corps of Engineers HEC-2 Water Surface Profiles computer program 

(Version of September 1988 including Error Correction 3) as implemented by 

Dodson and Associates, Inc. in ProHEC2. The starting elevation in the ACDC 

was obtained using normal depth. Elevations used are referenced to  the 

National Geodetic Vertical Datum of 1929. 

Hydraulic analyses are based upon unobstructed flow conditions. Flood 

elevat ions presented herein are considered val id only i f  the bridges and 

culverts remain unobstructed, and dams in the watershed do not fail. 

FLOODPLAIN MANAGEMENT APPLICATIONS 

Encroachment  on f lood  plains, such as a r t i f i c i a l  f i l l ,  reduces the 

f lood  carry ing capacity, increases f lood heights of streams, and increases 

f lood hazards in  areas beyond the encroachment itself. One aspect of flood 

p la in  management involves balancing the economic gain f r om f loodplain 

development against the resulting increase in flood hazard. For purposes of 

the National Flood Insurance Program, the concept of a floodway is used as a 



tool t o  ass i s t  local communities in this aspect of flood plain management. 

Under this concept, the area of the 100-year flood is divided into a floodway 

and a floodway fringe. The floodway is the channel of a s t ream plus any 

adjacent flood plain areas tha t  must be kept f ree  of encroachment in order 

tha t  the 100-year flood can be carried without substantial increase in flood 

heights. Minimum federal standards limit such increases in flood heights to  

1.0 foo t ,  provided t h a t  hazardous ve loc i t ies  a r e  n o t  produced. Typical 

r e l a t i o n s h i p s  b e t w e e n  t h e  f loodway and t h e  floodway f r inge  and t h e i r  

significance t o  flood plain development a re  shown in Figure 2. 

The floodway presented for this  study was computed for t h e  ex is t ing  

condition 100-year flood and checked using future conditions flood discharges. 

The floodway limits computed for existing conditions per the  National Flood 

Insurance  P rogram,  Federa l  Emergency Management Agency guidelines a r e  

a d e q u a t e  f o r  f u t u r e  hydrologic conditions a s  presented in Table 1. The 

"Future  Conditions" 100-year floodway limits a re  therefore identical t o  t h e  

floodway limits presented in the 1990 Cave Creek Wash and East Fork of Cave 

Creek  Floodplain Delineation Study prepared by Burgess & Niple, Inc. The 

resul ts  of fu ture  conditions floodway computations a re  tabulated a t  selected 

cross  sec t ions  fo r  each  s t r eam segment for which a floodway is computed 

(Table 2). No floodway is computed in the channelized portion between the 

ACDC and the sediment basin near Sweetwater Road. 
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WATER SURFACE ELEVATION2 FLOODING SOURCE FLOODWAY 

With 
Floodway 

1283.4 
1283.8 
1285.9 
1290.9 
1298.4 
1299.1 
1299.1 
1299.6 
1307.8 
1308.7 
1309.3 
1309.6 
1310.0 
1310.4 
1310.6 
1311.9 
1316.5 
1322.9 
1325.3 
1328.0 
1331.6 
1331.8 
1332.3 
1338.5 

Cross Section 

AT 
AU 
AV 
AW 
AX 
AY 
AZ 
B A 
BB 
BC 
BD 
BE 
BF 
BG 
BH 
BI 
BJ 
BK 
BL 
BM 
BN 
BO 
BP 
BQ 

l Mllea above 
* ~ . e t ,  NGVD 1929 

Width 
(Feet) 

238. 
249. 
143. 
110. 
185. 
263. 
218. 
203. 
255. 
288. 
254. 
228. 
214. 
198. 
170. 
116. 
152. 
157. 
161. 
129. 
85. 
86. 
73. 
50. 

Distance1 

17.588 
17.662 
17.783 
17.932 
18.081 
18.174 
18.269 
18.362 
18.456 
18.545 
18.640 
18.734 
18.832 
18.925 
19.018 
19.117 
19.210 
19.313 
19.418 
19.560 
19.742 
19.847 
19.960 
20.049 

mouth 

Without 
Floodway 

1283.3 
1283.5 
1285.3 
1290.5 
1298.4 
1299.1 
1299.1 
1299.5 
1307.1 
1308.0 
1309.0 
1309.3 
1309.7 
1310.2 
1310.4 
1311.9 
1316.5 
1322.9 
1325.3 
1328.0 
1331.6 
1331.7 
1332.3 
1338.5 

FLOODWAY DATA 

CAVE CREEK WASH 
- 

-I 

= r In 
N 

Increase 

.1 

.3 

.6 

.4 

.O 

.O 

.O 

.1 

.7 

.7 

.3 

.3 

.3 

.2 

.2 

.O 

.O 

.O 

.O 

.O 

.O 

.1 

. O  

.O 
J 

Section 
Area 

(Sq. FtJ 

2347. 
1741. 
1203. 
991. 

2185. 
2695. 
2091. 
1861. 
1942. 
3163. 
2551. 
2197. 
2149. 
2030. 
1431. 
933. 

1367. 
1271. 
1303. 
1276. 
935. 
835. 
421. 
371. 
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Mean 
Velocity 

(Feet/%.) 

6.0 
8.0 

11.6 
14.1 
6.4 
5.2 
6.7 
7.5 
7.2 
4.4 
5.5 
6.4 
6.5 
6.9 
9.8 

15.0 
10.2 
11.0 
10.7 
11.0 
6.2 
6.9 

13.8 
15.6 



. 

WATER SURFACE ELEVATION2 FLOODING SOURCE FLOODWAY 

With 
Floodway 

1343 .6  
1345.6  
1347.6 
1350 .0  
1352.6 
1353.6  
1356 .1  
1366 .1  
1367.4  
1374 .8  
1380.5  
1383 .6  
1 3 8 7 . 1  
1390.2  
1393.8 
1396.3  
1398 .0  
1399 .8  
1401 .3  
1404.5  
1 4 0 6 . 1  
1407 .7  
1414.3  
1416 .8  

Cross Section 

BR 
BS 
BT 
BU 
BV 
BW 
BX 
BY 
BZ 
C A 
CB 
CC 
CD 
CE 
CF 
CG 
CH 
CI 
C J 
CK 
CL 
CM 
CN 
CO - ' Mll.8 above  

2 ~ . e t ,  N O V D  1O2O 
I 

Width 
(Feet) 

57. 
71.  
73.  

114 .  
139.  
130.  

64. 
156.  
250. 
160.  
225.  
166.  
225. 
225. 
225.  
200. 
200.  
245.  
421. 
410. 
400. 
377.  
180.  
160.  

Distance1 

20.144 
20.242 
20.335 
20.423 
20.529 
20.628 
20.725 
20.860 
20.942 
21.127 
21.230 
21.363 
21.484 
21.576 
21.669 
21.742 
21.840 
21.895 
21.953 
22.065 
22 .165  
22.273 
22.410 
22.483 

mouth 

-I 

= r tn 
rn . 

Without 
Floodway 

1343 .6  
1345 .6  
1347.5 
1349.7  
1352.4 
1353 .4  
1356 .1  
1 3 6 6 . 1  
l.367.4 
1374 .8  
1380 .5  
1383 .4  
1386.5 
1389 .3  
1393.4  
1395 .3  
1398 .0  
1399.7  
1 4 0 1 . 1  
1 4 0 4 . 1  
1405.3 
1406 .7  
1414 .3  
1416 .5  

Section 
Area 

(Sq. Ft.) 

5g2. 
569.  
648. 
830.  
895.  

1092.  
403.  
870.  
874.  
570.  
659.  
996.  
657.  
824.  
673.  
852.  
697.  
712.  
827.  

1179.  
1268 .  

892.  
569.  

1304.  

Increase 

. O  

.O 

.1 

.3 

.2 

.2 

. O  

.O  

. O  

.O  

. O  

.2  

. 6  

.9 

. 4  
1 .0  

. O  

.1 

.2 

.4 

.8  
1 . 0  

. O  

.3 
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Mean 
Velocity 

(Feet/Sec.) 

10 .7  
10 .2  

9.0 
7 .0  
6.5 
5.3 

14 .4  
6 .7  
6.6 

1 0 . 2  
8 .8  
5.8 
8 .8  
7 .0  
8 .3  
6 . 6  
8 .0  
7 .9  
6 .8  
4.8 
4 .4  
6.3 
9 .8  
4.3 

FLOODWAY DATA 

CAVE CREEK WASH . 



WATER SURFACE ELEVATION2 FLOODING SOURCE 

With 
Floodway 

1417.3 
1418.8 
1419.6 
1420.6 
1424.7 
1430.7 
1433.7 
1434.5 
1440.4 
1443.8 
1448.1 
1453.1 
1455.2 
1459.1 
1461.1 
1462.8 
1465.7 
1466.2 
1466.6 
1466.8 
1467.6 
1472.1 

ROODWAY 

Cross Section 

CP 
CQ 
CR 
CS 
CT 
CU 
CV 
CW 
CX 
CY 
CZ 
D A 
DB 
DC 
DD 
DE 
DF 
DG 
DH 
DI 
DJ 
DK 

- 
I 1 ~ l l e 8  above 

2 ~ * * t ,  N Q V O  1 9 2 9  

Distance1 

22.578 
22.675 
22.794 
22.880 
22.990 
23.097 
23.168 
23.253 
23.334 
23.416 
23.514 
23.591 
23.691 
23.815 
23.912 
23.989 
24.106 
24.195 
24.322 
24.444 
24.542 
24.635 

mouth 

Without 
Floodway 

1416.4 
1418.1 
1418.6 
1420.1 
1423.7 
1429.9 
1433.1 
1434.5 
1440.4 
1443.8 
1448.1 
1453.1 
1455.2 
1459.0 
1461.1 
1462.8 
1465.7 
1466.2 
1466.4 
1466.4 
1466.7 
1471.9 

Mean 
Velocity 

(Feet/Sec.) 

7.2 
3.9 
4.7 
7.1 
8.6 
9.9 
4.2 
13.6 
9.6 

10.7 
9.3 
7.1 
9.2 
8.5 
8.8 
6.5 
5.7 
4.7 
3.0 
4.5 
8.0 
11.1 

Width 
(Feet) 

96. 
198. 
183. 
169. 
136. 
132. 
310. 
45. 
67. 
59. 
57. 
75. 
65. 
86. 
76. 
99. 

100. 
100. 
140. 
153. 
210. 
120. 

FLOODWAY DATA 

CAVE CREEK WASH 

-I 

= ,- rn 
IU 

Increase 

.9 

.7 
1.0 
.5 

1.0 
.8 
.6 
.O 
.O 
.o 
.O 
.O 
.o 
.1 
.O 
.O 
.O 
.O 
.2 
.4 
.9 
.2 

Section 
Area 

(Sq. Ft-) 

780. 
1424. 
1191. 
788. 
648. 
568. 

1340. 
250. 
355. 
318. 
365. 
478. 
368. 
525. 
627. 
851. 
971. 
1181. 
1837. 
1209. 
686. 
496. 
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INSURANCE APPLICATION 

This study is not  intended for use as a Flood Insurance Study, and 

therefore has no insurance application. 

Cave Creek was previously studied by the Federal Emergency Management 

Agency using detailed methodology in 1980. The most recent Flood Insurance 

Study map revision dated September 29, 1989 is based upon the 1980 study. 

Numerous changes have occurred along Cave Creek Wash during the past 10 years, 

including: 

Construction of the ACDC 

Concrete lined channelization, ACDC to Sweetwater Road 

Sediment basin at  Sweetwater Road 

Construction of the Greenway Road bridge and channelization 

Construction of channelization from Tierra Buena Lane to Bell Road, 

including bridges at  Tierra Buena Lane, 11th Avenue, 10th Avenue, 

and Phelps Road 

Par t ia l  construction of channelization f rom Bel l  Road to  Union 

Hills Drive 

Continued gravel mining and landfil l operations between Beardsley 

Road and 7th Street 

Channelization and relocation of Cave Creek Wash midway between the 

CAP Canal and Cave Butte Dam 

Increased urbanization of the watershed and additional tr ibutary 

area not previously considered 

LOCATION OF DATA 

Survey, hydraulic, and other pertinent data used in this study may be 

obtained from the Flood Control District of Maricopa Count, 3335 West Durango 

Street, Phoenix, Arizona 85009. 



APPENDIX "Att 
I 
I 

HEC-2 FLOODWAY OUTPUT, 
SEDIMENT BASIN TO DEER VALLEY ROAD 

I 



" X l " * * t " , * t t , * * * t t " * X * " X * " X X I X * X " " t * * X X * X I € " . * * X * " ~ * * "  

I YBTER SURFACE PROFILES t 

* DEVELOPED BY THE COE I 

* VERSION Of SEPTEfleER 1980 I 

I 5 ERROR: 01,02,03 I 

* RUN DATE 5/13/90 TIME 9:46:51 t 

t * X I X t f X t l l i X X t l l X X X i X I i I X t € t I X € t I i X I X i X * R X ~ € X * * " * * * X "  

X X  X X X X X X X  XXXXX XXXXX 
X  X X  X  X X X  
X  X X  X  X  
X X X X X X X  XXXX X  XXXXX X X X X X  
X  X X  X  X  
X X X  X  X  X  
X  X  X X X X X X X  XXXXX XXXXXXX 

l . l X I * t * * * € l l X * X X l € € t t t * I t X i X I € " " € " " * * *  

GODSON 6 BSSOCIRTES, I N C .  t 

HYDROLOGIST RND C I V I L  ENGINEERS I 

5629 Ffl 1 9 6 0  YEST SUITE 3 1 4  t 

HOUSTON, TEXAS 77069 
( 7 1 3 )  4 4 0 - 5 7 0 7  Fax ( 7 1 3 )  440-4742 1 

4 t t i i t t t t i * X R R X ~ t l l I X t X € X ~ X t X t X € I a t * * I X  



# ~ t X ~ l l l t ~ t f i l f ~ ~ i X X X I I X X X X X X ~ X t X I t ~ X X ~ X ~ I I t t X N ~ t ~  I HEC2 R E L E l i i E  E l T E O  S I P  I8 UPDRTED SEPT 1 9 8 9  

ERROR CORR - 01,02,03 
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PRGE 1 

T H I S  RUN CXECUTEO 3/13/90 9:46:52 

T 1  H I D O L E  CAVE CREEK FLOODPLAIN DEL INERTIDN STUDY, RCDC TO DEER VALLEY RD. 

I T 2  FLOOD CONTROL D I S T R I C T  OF MRRICOPR CO, 1 9 0 9  BY BURGESS 6 WlPLE 
T 3  CRUE CREEK URSH NRTURRL 1 0 0  YR FOR 'FUTURE COND' COE Q'S 

I 
S U B C R I T I C A L  RUN FROn RCOC TO DEER URLLEY RD, 
FLOODURY RUN FROM SEDIMENT B A S I N  TO DEER URLLEY RD. 

FOR S E C i l D N S  1 5 . 3 1 0  TO 1 6 . 9 7 1 ,  REFER TO R SEPRRRTE SUPERCRITICRL 

I RUN FOR THE CORPS OF ENGINEERS' CONCRETE L I N E D  CHRNNEL. (NATURAL PROF) 
- 

FLOU I S  U I T H I N  THE CORPS OF ENGINEER'S CHRNNEL, SEDIMENT BRSIN, OR 

I BROAD CRESTED U E I R  I N L E T  FROM R 1 1 5 . 0 1 5  TO 1 7 . 4 9 2 ,  THEREFORE NO FLOOOURY 
I S  RUN FOR T H I S  RERCH. 

I I l t t * f l . * * * ~ t I * X * X * ~ X i ~ X X X ~ X X X X * t t . t . ~ * X I . X I t t . i .  

t NOTE: T H I S  I S  NOT THE CURRENT I . CONDITION 1 0 0  YERR NODEL, T H I S  t 

I :  RUN REPRESENTS PREVIOUSLY COMPU- x 
TED 1 0 0  YERR DISCHRRGES FOR R x 

* 'FUTURE CONDITION' FLOOD. THESE I . I .  FLOOD ELEURTIONS n n Y  BE HIGHER X 

OR LOVER THAN 1 0 0  YEAR ELEVR- i 

x T l O N S  FOR CURRENT CONDITIONS. i 

t I * 
FLOODURY L I B I T S  HRUE BEEN SET i 

EQURL TO THE L I M I T S  COMPUTED FOR I 

i THE CURRENT CONOITIONS tlODEL t 

t YHICH URS DEUELOPED USING FEMR i 

STRNDRRDS. x 
f * . . . t f ~ t . X X ~ X X . X t t . X t t I . t I . i t t t t i t t X * ~ ~ . t . i t i t *  I 

I 
J1 ICHECK IMP NINU I D I R  STRT BETRIC HUINS 0 USEL FQ 

J1 NPRDf L P L D T  PRFUS XSECU XSECH F N  RLLDC I B Y  CHNIN ITRRCE 

I 1. -1. 1 5 ,  



PAGE 2 

THE FOLLOUING 3 SECTIONS ARE I N  THE ACDC SPACED AT 500  FEET TO 
ESTABLISH A STARTING ELEVATION AN0 DOUNSTREAN HYORAULIC JUNP ELEVRTION. I THE ACDC HAS BEEN OESIMED II THE COL TO CONTllN THE ENTIRE 100 YEAR 
FLOOO U ITH IN  THE CONCRETE LINED CHANNEL. THE 100  YElR FLOOO ELEVATION 
PROVIOEO BY THE COE FOR THEIR RCOC CHANNEL MILL BE PLOTTED AS BACKURTER 
ON THE CRVE CREEK URSH PROFILE. THE LOCATION OF THE HYDRAULIC JUNP MILL 
NOT Ef SHOYN. 

XI 15 .204  500.  500,  500 ,  

15 .310  I S  THE FIRST SECTION I N  COVE CREEK UASH. THE CONFLUENCE OCCURS 

GR 1244 .7  9938 .  1234 .71  9958. 1233.87 

PEORIA RYENUE (SPECIRL 1R101E) 



PRCE 3 

1 ELTRD 15 1251.1*2.5HU = 1253.6 

CRCTUS RoRD (SPECIRL  BRIDGE) 

I 

ELTRD I S  1275.25*2.618 = 1277.8 



PAGE 4 

( X l  17 ,061  8 .  9938.3 10064.7 380. 380. 
GR 1271.3 9938.3 1261.1 9958.7 1260.51 9988.2 
GR 1260.5 10011.8 1261.1 10041.3 1271.79 10064.7 

I UPSTRIM EDGE OF SEOIflfNT BASIN OUTilOY SPILLYAl, 

I IECTIO l  I N  SEDIllENTATlON BA l I l l ,  15  CAR0 BASE0 ON ELEYATlON OUT[ 
TRBLE PROUIDED BY THE CORPS OF ENGINEERS. 

BEGIN MCROACHFlENTS UPSTREAn OF THE SEDInENT BRSIN 

4 . 1  9955.2 10193. 
25. 9982. 10193. 440, 560. 

9666. 1290.3 9746. 1275.6 9817. 
9873. 1279.7 9889. 1277.3 9896. 
9939. 1282.2 9964, 1278.1 9982. 

GR 1270.9 10009. 1272.6 10014. 1273.6 1007?. 
GR 1271.2 10170.  1276.4 10193, 1290.5 10264. 
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THUNDEREIRO RORD BRIDGE - ALTHOUGH THE RORO I S  LOYEST I N  THE RIGHT 
OVERBRNK, H IGH BANKS UPSTREAM PREVENT T H I S  AREA FROn BECOMING EFFECTIVE, I T H E R I I I R E ,  ONLY T I E  8R1DGE OPENING I S  CONSIDERED OH THE GR CRROS AND 
ONLY T B E  BRIDGE LENGTH I S  CONSIDERED FOR THE B T  CARDS, ENDS OF THE 
SECTIORS ARE ARTIFICIALLY EXTENDED. BT'S ARE RAISED 0 .5 '  m n  CENTER- 1. L I N E  OF 1 0 1 0  E L I l A T I O N l  AT THE BRIDGE. TO ACCDUNT FOR T I E  K l I L I N G .  
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DOUNSTRE,Qfl GOLF CORT CROSSING ON A SINGLE 78' CMP UITH PROTRUOINC 
EWS MO EUBIMUENT SLOPES [NO UlHGYlLLS), 

I 60. 60.  60.  

ELTRD I S  1198.8+0.7HV = 1199.5 

X1 18.545 21. 9951. 10058. 440.  480. 466. 
GR 1324.2 9716.  1323.1 9748. 1324.4 9765. 1321.9 
CR 1317. 9839. 1306.7 9889. 1294.1 9951. 1291.5 
CR 1289.7 10000.  1289.7 10018, 1290.5 10040. 1293.8 
CR 1299.8 88094. 1303.4 10108. 1303.9 10121. 1303. ( CR 1 1 0 . 2  10194. 

UPSTRERH GOLF CRRT CROSSING ON 2 - 72' RCP Y ITH  FLUSH INLETS RHO 

I 45 OEGREEI UINGYRLLS. 





PRGE 8 

I 19TH RVUlUE (SPECIRL BRIDGE) 
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I DUE 10 HIGHER OEt'THl THRN l l l T I C I P i l T E l .  INCH H I S  KEN KOUCED 
FROfl 0.M (PER NRNNINGS n VRLUE REPORT) TO 0.035 BETYEEN GREENURY RORO 

I 
RND UNIOtI H ILLS DRIVE 

I ELTRD I S  1 3 3 6 , 9 + l H U  = 1 3 3 7 . 9  



PRGE 11 



IOTH RUEHUE (SPECIRL  BRIDGE) 

ELTRO I S  1353.5 tZHV = 1355.5  

PHELPS i t nRO (SPECIRL  BRIDGE) 

PRGE 12 
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I ELTRD I S  1364t2HU = 1 j 6 6 . 0  

BELL ROB0 (SPECIRL BRIDGE) R SECTION TRKEN UPSTRERN OF BELL RORO RT 

I RN 20 .845  I S  USE0 TO HODEL THE BELL ROAD BRIDGE. GR CRRDS ARE REPE(ITE0 
RT THE DOYNSTRER! FRCE YITH PSXECE = -0 .9 .  TO nORE RPPROPRIRTELY NDDEL 
CONTRACTION LOSSES, THE UPSTRERn SECTION I S  PRESENTED RT Rtl 20 .860  

I INSTEAC OF RM 20.845 YHERE THE AERIAL SECTION UAS TRKEN. 

1 ELTRD 15 1367,9+2HU = 1369.9 
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1 0 I S  0 PIPES BENERTH LOU I R 0 1 1 1 6  UERE MOELLEO AS AN AREA 
(BARER] Y ITH  AN ORIFICE COEFFICIENT. THE 100  YEAR FLOU THROUGH THE 
PIPES UfiS NEGLIGIBLE ( 1 8  CFS]. UNION HILLS I S  THEREFORE DORE 

( n P p R o P u l ~ T E L y  n o o E L m  i s  A M n a L  stcnoa u s l r  cr cnuos. 



PAGE 1 

9741. 
9793. 
9849. 
9909, 
9983. 
10038. 

9284. 
9335. 
9386. 
9473. 
9558. 
9686. 
9766, 
9851. 
9933. 
9999. 

10050. 

9850, 
9914. 
9967. 
10007. 
10071. 

9915. 
10027. 
10138. 

9983. 
10050. 

9783. 
9892. 

10015. 
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1 THE BER.SLEY RORO LOU CROSSING I S  lIOOELLE0 Y I T  G I  CRROS IIS 1 NORtIIIL 
CROSS SECTION. THE BERRDSLEY RORO CENTERLINE I S  l T  Rf l  23 .168  

DUE TO &%ERKOUTS (SPLIT flOUS] BETUEEW Rll  23.55 RND RN 2 3 . 8 ,  THE 



FUTURE CONDIT ION 0 I S  REDUCED PER THE FDLLOUINC TABLE. 

NO I N C I , h C H f l E N T S  RRE COIPUTED FOR THE FDLLOUING REACH BETYEEN Rfl  2 3 . 2 5 3  
RND 7 T H  STREET. FOR PURPOSES OF A FLOOOURY, R 1 0 0  FT  CORRIDOR I S  MRIN-  
TRINE0  OUTSIDE OF THE LEVEES (YHICH RRE L I K E L Y  TO BE ERODRBLE) TO PRSS 
THE SPL!T FLOUS UHICH HRUE BEEN REMOVED FROM THE MODEL, RS DISCUSSED 
U I T H  C I T Y  OF PHOENIX RND FLOOD CONTROL D I S T R I C T  REPRESENTRTIVES. I F  T H l S  
CORRIDCK I S  NOT I IRINTRINED. THE REDUCTION I N  0 FOR T H l S  MODEL I S  HOT 
VRLIO,  g E S U L T l N C  I N  R FLDODURY PROFILE RBOUE THE NRTURRL PROFILE  BY MORE 
THRN THE STATUTORY 1 . 0  F T .  

FULL Q REDUCED 0 

1 0 0  YERR 5 6 0 0 .  3 4 0 0  

THE 1 0  YERR Q ( 3 2 0 0  CFS) I S  UNAFFECTED 

PRGE 19 

S P E C I R L  BRIDGE I S  USED TO MODEL EMBRNKMENT PLRCEO I N  THE CHRNNEL TO 
RLLOY E H I C U L A R  RCCESS BETYEEN THE LANDFILL  ON THE L E F T  RNO THE GRRVEL 
P I T  ON T H E  RIGHT. THE ERBRNKMENT MAY UASH OUT, BUT FOR T H l S  STUDY, I T  
I S  RSSUaED TO REMRIN. LON FLOYS PASS THROUGH 2 -36 '  CMP'S. 
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B R T I F I C I R L  LEVEES RAE SET VERY HIGH ON THE L E F T  ON0 R I G H T  OUERBRNKS 
USING THE X3 CARD TO CONSIDER ONLY THE CHRNNEL RREA RS EFFECTIVE. S P L I T  
FLOY THAT BRERKS OUT UPSTRERM I S  RCCOUNTEO FOR BY THE REDUCED Q. FLOYS 1 I R E  RETURNED TO LAVE L R E i K  0 0 W S T R E A 1  I 8EAlOSLEY ROAD, 

- 
H I G H  R R T I F I C I A L  LEVEE 

I 
GR 1448.3 9819. 1448.6 9832. 1448.3 9866. 1449. 
GR 1450.2 9925. 1453.5 9936. 1456.1 9944. 1455.4 
GR 1457.6 9965. 1450.8 9980. 1448.5 9985. 1447.2 
GR 1446.4 10000, 1447. 10011. 1449.6 10017. 1451.3 
GR 1453.2 10045. 1452.4 10054. 1451.3 10057. 1452.2 
GR 1452.2 10094. 1451.7 10108. 1452.6 10117. 1451.4 
GR 1451. 10138. 1452.3 10143. 1451.7 10147. 1453.4 I GR 1452. 10320. 1454. 10560. 1456. 10730. 

P I S  NOW CHRNGEO TO BE THE RVERRGE OF THE FULL  P UPSTREAR OF THE 
BRERKOUT RNO OF THE REDUCED Q OOYNSTREAn OF THE BREAKOUT. 

I 

H I G H  R R T I F I C l R L  LEVEE 

1 x 3  10. 
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I Q I S  NOW CHRNGED TO BE THE FULL U UPSTRERM OF THE BRERKDUl 

( HIGH R R I I F I E I R L  LEYEE 

7TH STREET (SPECIAL BRIDGE). THE GR CRUDS FROM SECTION 24 .106  TAKEN 
UPSTREW OF 7TH STREET RRE REPEITED RT THE DOYNSTRERtl FACE OF THE BRIDGE I AS SECTION 24.086 YITH PSXECE = -1 .3 .  

ELTRD IS 1464.7tZHU = 1466.7  

I X2 1. 1462.2  1466.7  
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THE OEEA VALLEY ROAD LOU CROSSING I S  NOOELLEO YITH GR CARDS AS A NORMAL 

I CROSS SECTION. THE DEER VRLLEY RORO CENTERLINE I S  AT Rfl 24.635.  

4 . 1  9940. 10060. 
X I  24.635 I " 8 .  9876. 10111. 650.  220. 491.  
GR 1480.9 9752. 1474.5 9876. 1467. 9983. 1466.8 
GR 1472.4 10111, 1478.6 10193. 1480.1 10247. 

1 'FUTURE YONOlTIONS* 100 YERR DIS lHARlES YERE HOT PUBLISHED II THE 
CORPS OF ENGINEERS FOR CAVE CREEK URSH R8OUE DEER VRLLEY ROAD. 
THIS MOOEL THEREFORE TERHINATES AT DEER VALLEY RORD, RLTHOUGH A SEPRRRTE I nooEL mi cuuu tNT  coNo IT ioNs  m f i  sTnNofiRosl  c o m w s  . n rlvr 
BUTTE D m .  



SEENO OEPY? CYSEL CRlUS USELK EG I ,  HU HL 01055 BANK ELEU 
PLOE QCH QHOB RLOB RCH AROB UOL TUR LEFT/RIGHT 

TIME ULGE UCH UROB XNL XNCH XNR YTN ELNIN SSTR 

I SLOPE XLOPL XLCH XLOKR ITRIRL IDC ICDNT CORRR TOPMIO ENOST 

1 F l 0 U  O I S T R I B U T I U  FOR SICNO= 15.02 CISEL= 1219.09 

I 
FLDY D I S T R I B U T I M  FOR SECNO= 15 .11  CUSEL= 1219.34 

PRGE 23 
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SECNO DEPTb CUSEL CRIUS USELK EG I Q 

HU HL OLOSS BANK ELEU 
QLOE PCH QROB ALOE RCH RROB UOL TUR LEFT/R IGHT 

T I R E  ULOB UCH UROE XNL XNCH XNR UTN E L M I N  SSTA 

I SLOPE XLOB: XLCH XLOBR I T R I R L  I O C  ICONT CORAR TOPYID ENOST 

FLOU O I S T R I B U T I O H  FOR SECNO= 15.20 CUSEL* 1219.59 

1 ST!+ 9945 10055 10055, 
PER P= 100.0 .O 

AREA= 1412.5 .4 
.2 

DEPTH= 12.8 6.1 

J301 HU CHANGED M R E  THAN HUlNS 

I 3685 20 R I A L S  ATTEilPTED U S E L . C l i S K  
3693 PROBlBLE t l I N I n U V  S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUNEO 1 15.310 12.69 1219.57 1119.57 .OO 1225.73 6.17 .51 1.25 1229.50 

16000. 0. 16000. 0. 0 .  803. 0. 47. 4. 1230.00 
.03 .OO 19.93 . O O  ,000 ,015 ,000 ,000 1206.88 9967.54 1 ,002154 561. 560 560. 20 8 0 .OO 65.0110032.55 

I FLOU O I S T R I B U T I O N  FOR SECNO; 15.31 CYSEL= 1219.57 

I 3301 HU CHRNGEO M R E  THAN H V l N S  

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KART10 = 1.42 

15.454 15.99 112325 .OO .OO 1227.09 3.84 1.12 .23 1229.88 
16000. 0. 16000. 0. 0. 1018. 0. 63. 5 1230.38 

.OO 15.72 .OO ,000 0 1 5  ,000 , 0 0 0  1207,26 9967.53 
( .WII;~ 760. 7 6 0  760. 4 0 0 -00 65.04 10032.57 



SECNO DEF-H CUSEL CRlUS USELK EG I ,  HU HL OLOSS BRHK ELEV 
QL:S QCH QROB RLOB RCH AROB UOL TYA LEFT/RIGHT 

T I V E  C,CS UCH VROB XNL XNCH XNR U TN E L I I N  SSTR 

I SLOPE b L i 3  XLCH XLOBR I T R I R L  IDC ICONT CORRR TOPYIO ENOST 

FLOY 0ISTRIBU:IDH FOR SECNO= 15.45 CUSEL= 1223.25 

I T A =  9 9 6 8  10033. 
PER P= 100.0 

1 *SECNO 15.530 
3685 20 T R I A L S  RTTEMTTED YSEL.CUSEL 
3693 PROBRBLE n I N I M U i l  SPECIFIC ENERGY 
3720 C R I T I C A L  D f P T H  RSSUMED 

1 5 s 5 3 0  1 I . 6 6  1236.86 1236.86 .OO 1241.12 4 . 2 6  .54  1 1237.50 

I FLOY D l S T R l B U T I 0 N  FOR SECNO= l 5 , 5 3  CYSEL= 1236.86 

S I R =  9943. 10061. 1 PER a= 100.0 
ARER= 9 6 6 . 0  

UEL= 16.6 

*SECNO 15.680 - 3685 20 T R I R L S  RTTEnPTED YSEL.CYSEL 

B 3693 PROBRBLE RINIflUR SPECIFIC ENERGY 
3720 C R I T I C R L  KPTH ASSUMFD 

I 
FLOY D I S T R I B U T I t i W  FOR SEENO= 15.68 CYSEL: 1240.21 

PACE 25 
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SECNO DEPTH CUSEL CRIUS USELK EG 1 Q 
HU HL OLOSS ERNK ELEU 

&LO& QCH QROB ALOB RCH RRO8 UOL TYR LEFT/RlGHT 
TIME VLOE UCH VROB XNL XNCH XNR Y TN ELMIN SSTR 

I SLOPE XLOEL XLCH XLOBR ITRIAL IDC ICONT CDRRR TOPYID ENOST 

3685 20 TRIRLS RTTEMPTEO USEL,CYSEL 
3693 PROBABLE n I N i n u n  SPECIFIC ENERGY 
3720 CRITICAL OEPTH RSSUflED 

15.878 10.12 1243.99 1243.99 . O O  1248.07 4.08 1.79 .02 1244.70 
0. 16000. 0. 0. 987. 0.  113. 11. 1244.71 

. 0 8  .OO 16.21 . O O  ,000 ,015 ,000 .OOO 1233.87 9939.42 

I .O01711 I W 5 .  1045. 1045. 20 8 0 . O O  121.15 10060.56 

f l O Y  DISTRIBUTION FOR SECNO= 15.88 CYSEL* 1243.99 

1 STR= 9 9 3 9  10062. 
PER 0- 100.0 

RRER= 987.3 1 K L =  16.2 
DEPTH= 8.1. 

I *SECNO 15.920 
3685 20 TRIRLS BTTEMPTED YSEL.CYSEL 

3720 CRITICRL DEPTH RSSUNED 1 15.920 10.09 1244.93 1244.93 .00 1249.04 4 .11  $ 3 9  . O l  1245.67 

1 FLOY OlSTRI8UTIR+4 FOR SECNO= 15.92 CUSEL= 1244.93 

STR= 9939. 10062, 
PER 0% 100.0 1 MER= 983.4 

UEL= 16.3 



SECNO DEPTH CYSEL CRIYS NSELK EG 1 Q 
HV HL OLOSS BRNK ELEV 

QLOB QCH QROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
TINE UL9B UCH UROB XNL XNCH XNR Y TN ELf l lN SSTA 

I SLOPE XL06. XLCH XLOBR ITRIAL IDC ICONT CORRR TOYYID ENDST 

5227 DOYNSTRERll ELEU I S  1243.33 . NOT 1244.93 HYORRULIC JUnP OCCURS DOYNSTRERH I I F  LOU FLDY CONTROLSl 

1 SE XK XKOR COFQ RDLEN BYC BY P BRREl SS ELCHU ELCHO 
.90 1 .56 3 .00  100.00 82.32 6 .00  1447.00 1 .84  1235.45 1235.07 

1 *SECNO 15 .940  
3280 CROSS SECTION 15 .94  EXTENDED 1 .84  FEE1 

3301 HY CHRNGEO #ORE THRN HVlNS 

1 3302 YRRHING: C U R  C A N  U T D  0 R C R B L E  R E  KRATlO = l , 5 4  

I CLRSS B LOU FLOU 

3420 BRIDGE Y.S.= 1245.43 BRIDGE UELOCITY= 16.55 CRLCULRTED CHANNEL RRER= 945. 

I EGPRS EGLUC H3 QYEIR QLOU BARER TRAPEZOID ELLC ELTRO YEIRLN 
ARER 

I 3301 HV CHRNGED INRE THRN HVINS 

PRGE 27 



SECNO OEPTH CYSEL CRIUS YSELK EG l Q 

HV HL OLOSS BRNK ELEV 
QL06 QCH QROB RLOB RCH RROB UOL TUR LEFTtRIGHT 

TIflE VL?6 VCH URUB XNL XNCH XNR Y TN ELnIN SSTR 

I 
SLOPE XLOEL XLCH XLOBR ITRIRL IDC ICONT CORRR TOPUID ENOST 

3685 20 TRIALS RTTERPTEO USEL,CUSEL 

I 3693 PROBRBLE nIttInun SPELIFIC ENERGY 
3720 CRITICRL DEPTH RSSUMEO 

16.023 12.60 1250.05 1250.05 , O O  1254.70 4.65 .47 .69 1252.50 

I '"Yo:, 0. 16000. 0. 0. 924. 0. 132. 1 3  1251.95 
.OO 17.31 . O O  ,000 .015 ,000 ,000 1237.45 9949.72 

,001705 441. 441. 441. 20 5 0 .00 100.6910050.42 

ROY O i S T R I B U l l l  FOR SEClil= I6,02 CYSEL= 1250.05 

I STR= 9950. 10051. 
PER 0; 100.0 

RRER= 924.2 

*SECNO 16.148 
3685 20 TRIRLS ATTEMPTED YSEL,CYSEL 

3720 CRITICAL OEPTH RSSUnEO 
16.148 12.61 1252.85 1252.85 I l6.0. .OO 1257.49 4 .64  1.12 .OO 1255.29 

0 .  16000. 0. 0. 926. 0. 146. 14. 1254.74 
. I1 . O O  17.29 .OO ,000 ,015 ,000 ,000 1240.24 9949.69 

I .001698 660. 660. 660. 20 5 0 ,OO 100.75 10050.44 

FLOY OISTRIBUTIO11 FOR SECNO= 16.15 CUSEL= 1252.85 

I S T R :  9950. 10051. 
PER 0= 100.0 

3693 PROBABLE nlwlnun SPECIFIC ENERGY 
3720 CRITICRL DWTH RSSUHEO 1 16.264 12.61 1255.44 1255.44 .OO 1260.08 4.64 1.04 . O O  1257.88 

16000. 0. 16000. 0. 0. 925. 0. 159. 16. 1257.33 
$12 .OO 17.29 .OO ,000 .015 .OOO .OOO 1242,83 9949.70 1 .OOl6W 612. 612. 112. 20 5 0 .00 100.74 10050.44 
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SECNO DEPTH CUSEL CRIUS YSELK EG I Q 

HU HL OLOSS BRNK [LEU 
PLOB PCH 9R08 RLOB RCH RROB VOL TUR LEfT/RIGHT 

TIDE ULO8 UCH UROB XNL XNCH XNR U TN ELMIN SSTR 

I SLOPE XLOBL XLCH XLOBR ITRIRL IDC ICONT CORRR TOPYID ENDST 

3685 20 TRIRLS ATTEMPTED USEL,CYSCL 
3693 PROBABLE nItiInun SPECIFIC ENERGY 
3720 CRITICRL DEPTH ASSUMED 

16.601 11.88 1262,14 1262.14 . O O  1266.70 4.56 1.08 - 0 1  1263.87 1 16000. 0. 16000. 0. 0. 934. 0. 197. 20. 1262.37 
.15 .OO 17.13 .OO ,000 ,015 ,000 ,000 1250.26 9947.26 

I ,001716 634. 634. 634. 20 5 0 . O O  104.29 10051.55 

FLOY DISTRIBUTIDN FOR SECNO= 16.60 CYSEL= 1262.14 

1 STR= l 9 4 7  10052, 
PER 0= 100.0 

I *SECNO 16.694 
7185 MINInUn SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

16.694 11.19 1263.45 1263.45 I l6.0. .OO 1267.84 4.39 .84 .02 1263.90 
0. 16000. 0. 0. 951. 0. 207. 21. 1264.42 

. I 5  . O O  16 .82  -00  ,000 ,015 ,000 ,000 1252.26 9745.37 

I .001718 491, 491.  491. 4 11 0 . O O  109.87 10055.24 

FLOY DISTRIBUTION FOR SECNO= 16.69 CUSEL= 1263.45 

I STR= 9945. 10056. 
PER P= 100.0 

RREA= 951.2 

DEPTH= 8.7 

*SECNO 16.823 
3685 20 TRIRLS ATTEMPTEO YSEL,CYSEL 
3693 PROBABLE n I H I n u n  SPECIFIC ENERGY 
3720 CRITICRL DEPTH ASSUMED 1 16.823 11.20 1266.34 1266.34 ,OO 1270.72 4.38 1.17 .OO 1266,78 

16000, 0 .  16000. 0. 0. 953. 0.  222. 23. 1267.30 
. I 7  .OO 16.80 .Ob ,000 ,015 ,000 ,000 1255.14 9945.36 I 0 0 1 7 1 1  6.. 6 8 1  681, 20 5 0 . O O  109.89 10055.25 

PRGE 30 



SECNO O E f ' i  CUSEL CR:YS USELK EG I ,  HU HL OLOSS GRNK ELEV 
QLC3 Q C H  BROB ALOE RCH RROB UOL TUR LEFT/RIGHT 

TIME ULCL UCH UROB XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLOEL XLCH XLOBR ITRIRL IDC ICONT CORAR TOPYID ENOST 

FLOY DISTRIBUTIOH FOR SECNO= 16.82 CYSEL= 1266.34 

1 .A= 9945. 10056, 
PER Q =  100.0 

RRER= 952.5 1 YEL= 16.8 
DEPTH= 8.7 

1 *SECNO 16.902 
7185 I I N I t l U n  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 1 16.902 11.19 1267,38 1267,38 .00 1271.62 4,25 .72 .01 1268.80 

16000. 0. 16000. 0. 0.  967. 0. 231, 24. 1270.33 

1 *SECNO 16.970 
7185 HINInU l  SPECIFIC ENERGY 
3720 CRITICAL DEPTH RSSUIED 1 16.970 11.03 1268.19 1268,19 .OO 1272.36 4.18 -62 - 0 1  1269.30 

16000. 0.  16000. 0. 0. 976. 0.  239. 25. 1270.78 
.18 .OO 16.40 . O O  .OOO ,015 .OOO ,000 1256.36 9940.53 

I ,001755 159. 359. 359. 2 8 0 .OO 118.98 10059.51 

FLDY DISTRIBUTIG# FOR SECNO= 16.97 CYSEL= 1268.19 

'STR= 9941. 10061, I 100.0 
975.7 

UEL= 16.4 
DEPTH= 8.2 
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SECNO DEE-H CUSEL CRIUS USELK EG I Q 

HU HL OLOSS BANK ELEU 
C QCH QROB ALOE ACH AROB UOL TUR LEFT/RIGHT 

TIME VL:+ UCH UROB XNL XNCH XNR U TN ELHIN SSTA 

I 
SLOPE 1 .  XLCH XLOBR ITR IRL  IDC ICONT CORAR TOPYIO ENDST 

1 SPECIAL BRIDGE 

5227 DOUNSTRERP ELEU I S  1 2 6 6 . 6 1  , NOT 1260.19 HYDRAULIC JUNP OCCURS OOYNSTRERM ( I F  LOU FLOU CONTROLS) 

XXOR COFP ROLEN BUC BYP BARER SS ELCHU ELCHO 
. 9 0  1 . 5 6  3 . 0 0  100.00 82.57 6 . 0 0  1513.00 1 . 6 1  1258.71 1258.33 

1 1 3 0 1  HY CHRRGEl .RE THRN HUINS 

I CLASS B LOU FLU* 

3420 BRIDGE Y.5.- 1268.78 BRIOGE VELOCITY= 16 .75  CALCULRTED CHANNEL AREA= 934. 

I EGpRs 
EGLPC H 1  PYEIR PLOY BRREA TRRPEZOIO ELLC ELTRD YEIRLN 

AREA 

STA= 9938. 1 0 0 6 4 ,  
PER P= lOa.0 

RRfA= 130.7..4 

1 3 3 0 1  XV CHRlGiO f l O K  THRN HVINS 

PAGE 1 2  



SECNO DEPTH CYSEL CRIYS USELK EG 1 Q 

HU HL OLOSS BANK ELEU 
PLOB QCH QROB A108 RCH AROB UOL TYR LEFT/RIGHT 

TIME VLOB UCH UROB XNL XNCH XNR YTN ELMIN SSTA 

I SLOPE XLO8L XLCH XLOBR ITRIRL IOC ICONT CORRR TOPYID ENOST 

I 
FLOY OISTRIBUTIDH FOR SECNO= 17.06 CYSEL= 1270.79 

STI= 9939. 10065, 1 PER Q= 100.0 

I *sECNO 17.206 
3301 HU CHRNGED MIRE THAN HUINS 

FLOY DISTRIBUTIOH FOR SECNO= 17.21 CYSEL= 1272.70 

STR= 9888. 10125, I PEP 1. 100.0 
RRER= 1206.8 

I *SECNO 17.360 
YRTER EL=X5 CRRD= 1275.400 

3302 YRRNING: COHUEYRNCE CHANGE OUTSIDE OF RCCEPTRBLE RANGE, KRRTIO 11.77 
I 
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I 3301 HU CHANGED llORE THRN HUINS 

I 3302 UARNING: UINUEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRRTIO = 2.77 

SECNO OEF*. CUSEL CRIUS USELK EG I Q 
HU HL OLOSS BANK ELEU 

PLC: QCH QROB RLOB RCH AROB UOL TYR LEfT/RIGHT 
TInE U L i t  UCH UROB XNL XNCH XNR U TN ELI IN  SSTR 
SLOPE XLOi. XLCH XLOBR lTRIRL IDC ICONT CORRR TOPUIO ENOST 

FLOU DISTRIBUTIEiU FOR SECNO= 17.36 CISEL= 1275.40 

1 STR= 9 5 2 3  10427, 
PER P= 100.0 1 "R:: 15445.7 

1.2 
DEPTH= 1 6 . 1  

3301 HU CHRNGEO NORE THRN HUNS 

I 3685 20 TulRLs anrnrrta usrr.cuni 
3693 PROBABLE nruinun SPECIFIC ENERGY 
3720 CRITICRL DEPTH RSSUHED ( 17.494 10.4b 1280.76 i2B0.76 . O O  1282.72 1.96 .03 .58 1279.10 

14000. ?3. 11.397. 2530. 23. 950. 365. 533. 49. 1278.50 
. 4 1  3.22 12.00 6.93 ,030 ,030 ,030 ,000 1270.30 9876.77 1 .005411 7H. 7 0 7  670. 20 11 0 . O O  376.72 10253.49 

I FLOU OISTRIBUTIW fOR SECNO= 17.49 CUSEL= 1280.76 



SECNO O I f T d  CUSEL CRlUS YSELK fG I Q 
HU HL OLOSS BRNK ELEV 

PLOE QCH PRO8 ALOE ACH RROB UOL TYR LEFTJRIGHT 
TInE U L Z  UCH UROR XNL XNCH XNR U TN ELMIN SSTA 

I SLOPE XLCZ! XLCH XLDBR ITRIR l  IOC ICONT CORRA TOPYID ENDST 

FLOY DISTRIBUTION FOR SECNO: 17.59 CUSEL= 1283.34 

I S T R =  9 7 8 1  1835. 9854. 9 8 7 3  9 1 0 9  9 9 8 2  10193. 10228. 
PER O= 6.5 5.2 3 . 9  3.7 2 .1  76.7 1 .9  

AREA= 287.4 170.8 146.1 179.9 161.2 2263.3 121.2 I KL= 3.2 4 .3  3.8 2.9 1.8 4.7 2.2 
DEPTH= 5.2 9 .0  7.7 5.0 2.2 10.7 3.5 

I 
3301 HU CHRNGED MORE THRN HUlNS 

3302 YARNING: CONUEYRNCE CHANGE OUTSIDE OF RCCEPTRBLE RRNCE, KART10 = .49 

1 17.662 11.87 1283.47 .OO .OO 1284.29 .82 .50  5 1276.40 
14000. 3561. 10410. 29. 567. 1376. 1 5  582. 57. 1281.60 

.46  6.28 7.57 9 ,040 ,040 ,040 ,000 1271.60 9831.17 1 ,002979 380. 3 9 1  400, 3 0 0 .00  314.97 10146.14 

I FLON OISTRlBUTfON FOR SECNO= 17.66 CUSEL= 1283.47 

I 3301 HU CHANGED MORE THRN HUlNS 

I 3302 YARNING: EONUEYANCE CHsNGE OUTSIDE OF RCCEPTRBLE RRNGE, KRRTlO = .67 
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SECNO DEPTH CUSEL CRlUS USELK EG I Q HU HL OLOSS BANK ELEU 
PLOE QCH PRO8 RLOB RCH RROB VOL TUR LEFT/RICHT 

T l f lE  VL06 VCH UROB XNL XNCH XNR Y TN ELf l IN SSTA 

I 
SLOPE XLOBL XLCH XLOBR ITR lRL  IOC ICONT CORRR TOPUIO ENOST 

FLOU OISTRIBUTIMI  FOR SECNO= 17.78 CUSEL. 1285.25 

1 $ T I =  9902,  9 9 2 1  10064,  10079,  10097, 10100. 
PER Q= 1 .7  94 .0  2 . 2  2 . 0  .O 

RRER= 45.9  1 1 1 0 . 4  4 0 . 5  52.9  1 . 0  
5.3 11.9  7 . 7  5 . 3  1 . 4  

DEPTH. 2.4 7 . 8  4 . 1  2 . 3  , 3  

3301 HU [HINGED n0RE THAN HUINS 

R CI INUEYWE CHflNGE OUTSIDE OF flCCEPTt?BLE RANGE. K R f l l O  = 1 , 5 4  

FLOU OISTRIBUTI I I I I  FOR SECNO= 18.04 CUSEL= 1293.80 

PER Q= 100.0  
AREt?= 931.8 I YEL= 15. )  

DEPTH= 9.6 

PRGE 36 



SECNO DEPYd CYSEL CRlYS YSELK EG I ,  HU HL OLOSS BRNK ELEV 
QL09 PCH BROB RLOB RCH RROB UOL TUR LEFT/RIGHT 

TI f lE  ULOB UCH VROB XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLOE; XLCH XLDBR ITR IRL  IDC ICDNT CORRR TOPUlD ENDST 

XKBR COFQ RDLEN BUC 8YP BARER SS ELCHU ELCHD 
1 .05  I" xK 

1.56 3 .00  ,OO 75.00 4,OO 1 0 5 9 . 0 0  .81  1280 .20  1279.90 

( CLRSS R LOU ILOY 

3420  BRIDGE U.5.- 1293 .57  BRIDGE UELDCITY. 12 .63  CRLCULRTED CHANNEL RRER= 1094. 

I EGPRS EGLYt H3 PYEIR PLOY BARE4 TRRPEZOID ELLC ELTRO YEIRLN 
RRER 

STA= 9952. 10049 .  ( PER P= 100 .0  
RRER= 952.6  

UEL= 1 4 . 7  1 DEPTH: 9.8 

(3302 URRNING: n*UEYRNCE CHilNGE OUiSlOE OF RCCEPTRllE IRNGE. KRRTIO = 2.22 



SECNO DEPTH CYSEL CRIYS USELK EG I Q 

HU HL OLOSS BRNK ELEU 
QLOS QCH PRO8 RLOE RCH RROB UOL TYR LEFT/RIGHT 

TIME VLCi VCH UROE XNL XNCH XNR YTN ELnIN SSTA 

I 
SLOPE X L C l L  XLCH XLOBR ITRIRL IOC ICONT CORRR TOPUID ENOST 

FLOU OISTRIBUTIGN FOR SECNO= 18.08 CUSEL' 1298.39 

I STA= 9 8 9 6  7 9 4 2  1 0 0 4 5  I 0 0 8 8  10097. 
PER Q =  6 . 9  83.6 9.5 . O  

RRER= 257.8 1619.4 3 3  4.9 1 VEL= 3 . 7  7 .2  4 . 2  .8 
DEPTH= 5.6 15.7 7.3 .5 

( 3265 OIYIOEQ R O Y  

FLOU QISTRIIUTIPX FOR SECNO= 18.17 CUSELs 1299.08 

1 R C8NVEYONCE C H M K  WTSIOF. OF RCCEPTABLE RANGE. KRk?TIO = .66 

I S T O =  9886. 9928. 9942. 1 0 0 6 0  1 0 0 7 1  10104, 
PER P= 6.8 7.2 82.5 2.0 1 . 5  

tlRER= 231.3 151.9 1550.7 64.9 83.4 I UEL= 4.1 6 .6  7 .5  4.4 2.5 
DEPTH= 5.5  10.9 l j . 1  5.9 2.6 

PRGE 38 



SECNO DEPIK CYSEL CRIYS YSELK EG I ,  HU HL DLOSS BRNK ELEU 
QLOE QCH PROB RLOB RCH RROB UOL TUA LEFT/RIGHT 

TIME VLOB UCH UROB XNL XNCH XNR YTN ELNIN SSTR 

I SLOPE XLOBL XLCH XLOBR ITRIRL IDC ICONT CDRAR TDPYID ENDST 

I FLOY DISTRIBUTlDIl FOR SECNO= 18.36 CYSEL= 1299.52 

SIR= 9900. 9905. 9942. 10060. 10103. 
PER Q =  .O  6.4  87 ,8  5.8 1 AREII= 2 . i  193.2 1465.3 192.9 

!EL= . I  4.7 8 .4  4.2 
DEPTH= .5 5.2 12.4 4.5 

3301 HU CHANGED RORE THIN HUINS 

3685 20 TRlRLS l lTE i l lTED YSEL.CYSIL 
3693 PROBABLE nIwInun SPECIFIC ENERGY 
3720 CRITICRL OEPTH RSSUNED 1 18.445 17.71 1305.03 1305.13 .OO 1307.09 2.07 1.01 -32  1290.00 

14000. 4648. 3602. 5750. 531. 2 1 3  6 3 1  745. 79, 1290.00 
.59 8.75 16.92 9.12 ,035 ,035 ,035 ,000 1287.30 9887.57 I 004266 470,  4 4 0  460. 20 I 1  0 . O O  317.19 10204.77 

( FLOY OlSTRlBUTIW 101  SECND= 18,44 CYSEL= 1305.03 
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SECNO DEP7fi CYSEL CRIYS YSELK EG I @ 

HV HL OLOSS BRNK ELEU 
OLOL QCH QROB ALO8 RCH AROB UOL TUR LEFT/RIGHT 

TIME ULOi  UCH UROB XNL XNCH XNR UTN ELMIN SSTR 

I 
SLOPE X L O L  XLCH XLOBR ITR IAL  IDC ICONT CDRRR TOPYID ENOST 

SB XK XKOR COFP RDLEN BUC BYP BRIER SS ELCHU ELCHO 

1 3301  HU CHANGED D R E  THRN HVlNS 

1 2 R N I N  CDNYEIRNCE CHANCE OUTSIDE OF RCCEPTABLE RWGE, KRATIO = 1 5 0  

PRESSURE RNO YEIP FLOY, U e i r  Submergence Based on TRAPEZOIDAL Shape 

I 
EGPRS EGLYC H3 QYEIR BPR BORER TRRPEZOID ELLC ELTRD UEIRLN 

RREA 1 7766 .18  1308 .05  . 9 6  13709, 299. 3 3 ,  3 3  1294.20 1299.50 453 .  

FLOU OISTRIBUTIOIl  FOR SECNO= 18.46 CUSEL= 1307.05 

I S T A =  9876 .  5 '920 9 9 7 8  9 9 9 2  I O O O I  1 0 0 4 0  1 0 0 6 0  10097.  I O N 0  10310, l O 3 l i ,  
PER P= 4.3 19 .2  1 0 . 1  20 .1  27 .0  4 . 7  5 . 2  6 . 9  2.4 ,O 

3301  HU CHANGED M A E  THRN HUINS 

I - 
3302 URRNING: CBHVEYRNCE CHANGE OUTSIOE OF RCCEPTRBLE RRNGE, KRATIO = 2 . 1 4  
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SECNO DEFX CUSEL CRlUS USELK EC I ,  HU HL OLOSS BANK ELEU 
'4106 PCH PRO8 ALOE RCH RROB UOL TUA LEfT/RIGHT 

TIME ULDL UCH UROB XNL XNCH XNR UTN ELI IN  SSTR 

I SLOPE XLOEL XLCH XLOBR ITRIRL I O C  ICONT CDRAR TOPUIO ENOST 

FLOY OISTRIBUTION FOR SECND- 18.55 CUSEL= 1307.97 

I i T R =  9883. 9 8 8 9  9 9 5 1  1 0 0 5 8  1 0 0 7 3  10094, 10108. 10121. 10135. 10168, 
PER P= .O  11.0 74.1 5 .4  4 .7  1 .8  .9  1 . 1  .9  

1 FLOY DI l lRIBUTlON FOR SICNO= 18.58 CYSEL- 1308.10 

1 SPECIAL BRIDGE 

SB XK XKOR CDFP ROLEN BUC BY P BRRER SS ELCHU ELCHD 
1.25 1.56 3.00 .OO 10.40 1.00 56.50 .OO 1289.40 1289.30 

*SEEN0 18.583 
PRESSURE AND HEIR FLOW, Yeir Submergence Based on TRAPEZOlOAL Shape 

I 
ECPRS EGLYC H3 PUEIR PPR BARER TRRPEZOID ELLC ELTRD UEIRLN 

RREA I 2795.40 1308.53 .07 13587. 410. 57. 56. 1295.40 1299.00 282. 
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SECNO OEPTY CYSEL C R I Y S  YSELK EC l o  HU HL OLOSS BANK ELEU 
4106 PCH PROB ALOE A C H  RROB UOL TYR LEfT/RIGHT 

TIME ULOE UCH UROB XNL XNCH XNR UTN ELMIN SSTR 

I 
SLOPE XLOGL XLCH XLOBR ITRIRL I O C  ICONT CORRR TOPYlO ENOST 

FLOY OISTRIBUTION FOR SECNO= 18.58 CYSEL= 1309.07 

1 ROY 0 l S T R I M i l 0 l  FOR SECNO: 18.64 CYSEL= 1309.01 

STR= 5'882. 9920. 9955. 10033. 10111. 10132. I PER I= 2.0 12.8 65.0 20.2 .1 
ARER= 117.3 364.4 1318.6 656.2 12.9 
UEL= 2.4 4.9 6.9 4.3 . 8  

3.1 10.4 16.9 8 .4  .6 

FLOY OISTRIBUTIOH FOR SECNO= 18.73 CYSEL= 1309.25 

1 10. 9885. 9 9 3 8  10062 10094  10104 10110. 
PER P= 8.0 88.5 3,3 .I - 0  
RRER= 280.7 1694.4 139.1 9.5 5.1 

7.3 3.4 1.2 1.1 
5.3 7 4.3 .9 .8 



PRGE 4 3  

SECNO DEPTH CUSEL CRIMS YSELK EG I ,  HV HL OLOSS BRNK ELEV 
QLO8 PCH QUO6 RLOB RCH AKOB UOL TYR LEFT/RIGHT 

T l f lE  ULOB UCH VROB XNL XNCH XNR NTN ELRIN SSTA 

I SLOPE XLOEi XLCH XLOBH ITRIRL IDC ICONT CORRR TOPYIO ENDST 

FLOU OISTRIBUTlOR FOR SECNO= 1 8 . 8 3  CYSEL= 1309.73 

I STii= 9194,  1 9 2 9  I O M b .  1 0 0 9 5  10105.  
PER 9= 2.6 84 .9  1 2 . 4  .I 

AREA= 121 .2  1 6 0 3 . 8  359 .1  10.6  1 ,EL= 2 .9  7 . 4  4 . 8  1 . 3  
DEPTH= 3 .5  13 .7  7 . 3  1 . 0  

I FlOY DISTRIBUTION FOR SECNO= 18.92 CYSEL= 1310.15 

1 3 3  N N :  CONUEYRNCE CHRNGE OUTSlDi OF RCCEPTlBlE RMGE. KRATID = .62 



SECNO DEPTn CUSEL CRIYS USELK EG I Q 

HU HL OLOSS BBNK ELEU 
PLUS QCH QROB 1108 RCH RROB UOL TUB LEFT/RIGHT 

TIME VLOE VCH UROB XNL XNCH XNR UTN ELtlIN SSTR 

I 
SLOPE XLOGi XLCH XLOBR ITRIRL IOC ICONT CORRR TOPYID ENDST 

1 3301 I U  CHANGED ROUE THAN HUlNS 

I 3685 20 TRIRLS RTTEnPTEO USEL,CYSEL 
3693 PROBRBLE nInInun spEcrFrc ENERGY 
3720 CRITICRL DEPTH ASSUME0 

19.117 13.26 1311.86 1311.86 .OO 1316.05 4.19 2.16 .76 1302.90 1 1 4 0 0 0  1 1 9 1  1 1 0 2 4  1 7 6 4  130, 6 1 9  I 7 6  915. 98. 1301.50 
.72 9.18 17.81 10.13 3 5  ,035 ,035 ,000 1298.60 9944.03 

,006733 490.  523. 560. 20 8 0 . O O  115.99 10060.02 

I 
FLOY DISTRIBUTION FOR SECNO= 19.12 CYSEL= 1311.86 

1 STR= 9944. 9973. 10026. 10060. 
PER P= 8 . 5  78.7 12.7 

RRER= U P . ?  619.1 176.2 1 YEL= 9.2 17.8 10.1 
DEPTH= 4 . 5  11.7 5,2 

1 *sEcNO 19.210 
3301 HU CHANGED EDRE THRN HUINS 

'3302 MRNIN0: CENUEIRNCE CHRNCE OUTSIDE OF RCCEPTMLE MNGE. KRRTIO = 1.61 

FLOY DISTRIBUTION FOR SECNO: 19.21 CYSEL= 1316.51 

'STR= 5'926. 1 9 4 5  10060. 10078. 
PER U= 1.1 97.8 1.1 

RRER= 43.2 1286.0 41.5 I YEL= 3.6 10.6 3 - 6  
DEPTH= 2.3 11.2 2.3 



SECND E d  CUSEL CRIYS YSELK EC 1 Q 
HV HL OLOSS BANK ELEU 

P L ; ~  QCH QROB RLOB RCH RROB VOL TYR LEFT/RIGHT 
TInE L UCH UROB XNL XNCH XNR Y TN ELnlN SSTR 

I SLOPE X ,  XLCH XLOBR ITRIAL IOC ICONT CORAR TOPYID ENDST 

3301 HV CHANGED ilORE THAN HUINS 

j693  PROBABLE HENItlUll SPECIFIC ENERGY 
3720 CRITICAL DEPTH RSSUNED 

3495 OYERBANK N E R  AESUIED NOH-EFILCTIYE. ELLEA= 1324.00 ELRER- 1324.00 

I 
FLOY OISTRIBUTI@N FOR SECNO= 19.28 CYSEL: 1319.69 

I SPECIAL E R I D U  

5227 OOYNSTREAH ELEU I S  1318.52 , NOT 1319.69 HYDRAULIC JUMP OCCURS OOYNSTRERil ( I F  LOY FLOY CONTROLS) 

1 sB XK.90 
#.OR COFQ RDLEN BYC BYP BAREA SS ELCHU ELCHD 

1 . 5 6  j .00  .00 109.00 4.50 1304.00 .OO 1311.70 1311.70 

I : ~ ~ ~ U i : i e : E D  ,RE THAN HUINS 

CLASS E LOU FLOW 

'3420 BRIDGE 1.1.- 1319.93 B R I 1 N  VELOCITI= 16.28 CALCULATED CHANNEL AREA= 860. 

EGLYIC H3 QYEIR PLOY BAREA TRAPEZOIO ELLC ELTRO YEIRLN 
RRER 

1322.48 1324.30 . O O  0. 14000. 1304. 1306. 1324.20 1326.50 0. 
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SECNO OEPiH CUSEL CRIUS USELK EG l a  HU HL OLOSS BRNK ELEU 
Q L 3  PCH QROB ALOE ACH RROB UOL TUA LEFT/RIGHT 

TIRE VLOE VCH UROB XNL XNCH XNR UTN ELh IN  SSTA 

I 
SLOPE 11051 XLCH XLOBR ITRIRL IDC ICONT CORRR TOPYIO ENOST 

1 3495 OYERBIU. AREA ASSUME0 NON-EFFECTIVE, N L E A =  1325.00 ELREd= 1325,OO 

FLOY OlSTRiBUTl i lN  FOR SECHO= 19.30 CUSEL= 1321.77 

3301 HU CHANGED fiORE THlN HVINS 

I FLOY DISTRIBUTION FOR SECNO= 19.31 CYSEL= 1322.89 

PER Q= 100.0 1 M E A =  1264.4 
VEL= 11.1 

OEPTH= 8.1 

I CCHU- ,100 CEHU= ,300 

FLUU OISTRIBUTIBN FOR SECNO= 19.42 CUSEL= 1325.34 

1 STA= 9956. 10120. 
PER P= 100.0 

IREA= 1302.3 

DEPTH= 8.1 



SECNO DEF-d  CUSEL CRIUS USELK EG I ,  HU HL OLOSS BRNK ELEU 
PLUS QCH PROB RLOB RCH AROB UOL TUR LEFT/RIGHT 

T I n E  U L O l  UCH UROB XNL XNCH XNR U T N  E L D I N  SSTR 

I SLOPE XLCE.. XLCH XLOBR I T R l R L  I D C  I C O N 1  CORRR TOPYID ENDST 

I FLOU D I S T R I B U T I Z I H  FOR SECNO= 19.56 CYSEL= 1327.97 

S I R =  9P32. 10065. 
PER Q =  109.0 I R R t l =  1276.0 

UEL= 11.0 

1 3301 H I  LHRNGEO !IDRE T H M  HVINS 

( 3302 URRNING: EONUEYRNCE CHUIGE OUTSIDE OF ICCEPIRBLE RRNGE, K R k T 1 0  = 1 5 1  

I 3495 OUERBRNK RR'ER RSSUIIED NON-EFFECTIUE, ELLER= 1332.00 ELRER= 1332.00 

19.625 11.84 1329.44 .00 .00 1330.47 1.04 .39 .25 1317.60 
5800, 0 .  5800. 0. 0. 710. 0. 988. 107. 1317.60 

.DO 8.17 ,130 000 ,015 ,000 ,000 1317.60 9965.00 
.O~Q:: 580. 364. 70. 2 0 0 .OO 60.00 10025.00 

( FLON D I S T R I B U T I Y  1 0 1  SECNO= 1 9 , 0  CYSEL= 1329.44 

1'' '!.05 X M R  COFP RDLEN BNC BUP BRREA SS ELCHU ELCHD 
l.56 3.00 100.00 60.00 2.00 564.00 .OO 1318.60 1317.60 

PRGE 47 



SECNO OEP-i CUSEL CRIUS USELK EG I Q 

HU HL OLOSS BRNK ELEU 
P L B ~  PCH QROB RLOB RCH RROB UOL TUR LEFT/RIGHT 

TIhE ULOi UCH UROB XNL XNCH XNR UTN ELMIN SSTR 

I 
SLOPE XLOEL XLCH XLOBR ITRIRL IOC ICONT CORRR TOPUIO ENOST 

I FLom 
EGPRS EGLYt H3 PUEIR PPR BARER TRRPEZOID ELLC ELTRO UEIRLN 

RRER 1 1332.00 1330.75 , I 0  0. 5800. 564. 563. 1328.30 1334.80 0. 

FLOU OISTRIBUTIGN FOR SECNO= 19.69 CUSEL* 1331.06 

*SEEN0 19,742 
19.742 12.47 1331.57 .00 -00  1332.16 -58  .05 . I 0  1331.60 

I 580:; 0 .  5800. 0.  0.  947. 0. 999. 108. 1331.00 
.00 6.13 . 2 5  ,000 ,015 ,035 ,000 1319.10 9948.04 

,000195 80. 269. 470. 2 0 0 . O O  94.88 10042.91 

I 
FLOU OISTRIBUTIW FOR SECNO= 19.74 CYSEL= 1331.57 

CCHU= . I 0 0  EHV= ,500 ( 1SECtiO 19.847 

3302 URRNING: CDNUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RANGE, KRRTIO = .36 

I 19,847 12.75 1131.75 .OO . O O  1332.42 ,67 .23 .03  1336.30 
5800. 8. 5800. 0. 0.  883. 0. 1010. 109. 1335.80 

. 8 4  .00 6.57 - 0 0  ,000 5 ,000 .OOO 1310.80 9941.73 
( . 0 0 1 5 2 5  571. 554. 520. 2 0 0 .00 107.54 10049.26 



SECNO DEPTH CUSEL CRlUS USELK EG I Q 
HU HL OLOSS BANK ELEV 

PLOB QCH QROB RLOB RCH AROB UOL TYR LEFT/RIGHT 
TIRE UL06 UCH UROB XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLOBL XLCH XLOBR ITRlRL IOC ICONT CORAR TOPUID ENOST 

FLOW OlSTRIBUTIOh FOR SECNO= 19.85 CYSEL= 1331.75 

I STA= 9 9 4 2  19062, 
PER P =  100.0 1 AR:R: 882.7 

6 . 6  

3301 HU CHRNGEO KIBDDfiE THAN HUINS 

1 7185 ~ INIMUM SPECIFIC E N i W  
3720 CRITICAL DEPTH ASSUMED 

19.960 7.6d 1332.26 1332.26 1 5800. 
.00 1335.02 2.76 1.86 .63 1330.00 

36.. 5735, 29. 8. 428. 7. 1020. 110. 1330.00 
.85 4 .39  1 3 3 9  4.33 ,035 ,035 ,035 ,000 1324.60 9950.77 

I 
,009627 640. 597. 560. 2 14  0 .OO 86.21 10036.98 

FLOU DISTRIBUTION FOR SECNO= 19.96 CUSEL= 1332.26 

1 iTA= 9951, 9958, 10031. 10037, 
PER P= .6 98.9 .5  

8 . 1  428.3 6.8 
4 . 4  3 4  4.3 

DEPTH= 1.1 5 .9  1 .1  

I 3301 HU CHANGED RIDRE THAN HUlNS 

I 3302 YARNING: COiNUEYRNCE CHANGE OUTSIDE OF ACCEPTRBLE RINGE, KART10 = 1.61 

PRGE 49 



PRGE 50 

SECNO DEPTH CYSEL CRIUS USELK EC I Q HU HL OLOSS R I N K  €LEU 
QLOE PCH RROE ALOE RCH RROB ' 4 0 1  TUR LEFT/RIGHT 

T I M E  ULOB UCH UROB XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLOBL XLCH XLOBR I T R I R L  I O C  ICONT CORAR TOPUID ENOST 

I FLOU O I S T R I B U T I O N  FOR SECNO= 19.97 CYSEL; 1333.48 

SPECIRL BRIDGE 

1 SB XK XKOR COFQ RDLEN BUC BUP BRRER SS ELCHU ELCHD 
1 .25  1.56 3 . 0 0  . O O  51.00 3.00 480.00 . O O  1324.10 1323.80 

( *SECNO 19,986 

3301 HU CHRNGED MORE THAN HUINS 

PRESSURE FLOU 

I EGPRS EGLUC H3 P Y E I R  PPR BRREA TRAPEZOID E L l C  ELTAD UEIRLN 
RRER 

. 9 1  0 .  5800. 480.  480.  1334.10 1337.90 0 .  

1 3 4 9 5  OUEREANK ARER RSSUilED NUN-EFFECTIVE, ELLEt l=  1337.00 ELRER= 1337.00 

3693 PROBbBLE f l I N I f l U t i  S P E C I F I C  ENERGY 
j 720  C R I T I C R L  DEPTH RSSUMED 

1340.00 ELRER: 1339.40 



SECNO DEPTH CUSEL CRlUS YSELK EG I Q 
HU HL OLOSS BANK ELEU 

QLOB OCH QRDB ALOE ACH RROB UOL TYA LEFT/RICHT 
TIME ULOB UCH UROB XNL XNCH XNR UTN ELMIN SSTR 1 SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORRR TOPUIO ENOST 

I FLOU DISTRIBUTION FOR SECNO= 20.05 ENSEL= 1338.46 

STA= 9971. 10027. 
PER P= 100.0 1 R E  382.9 

UEL= 15.1 

1 3302 UARNINI: CONUEIIINCE CHANGE OUTSIOE OF ACCEPTABLE RANLE, KRATlO = 1 6 9  

I 3495 OUERBRNK AREA RSSUnED NON-EFFECTIVE, ELLEA= 1344.00 ELREtl: 1340.80 

20,144 12.69 1343,59 .OO . O O  1345.18 1 5 9  2.97 .20 1344.60 
5800. 0. 5677. 123. 0. 556. 3 5  1030. 112. 1340.80 I .B7 .00 10.21 3.52 ,000 ,035 ,040 ,000 1330.90 9960.03 

.003741 490. 502. 500. 2 0 0 .OO 84.87 10044.90 

I FLOY OlSTRl lUT lM FOR SECNO= 20.14 CYSEL= 1343.59 

1 ;:::U::I::~ AREA ASSINED NON-EWECllUE. ELLEA= 1348.00 ELRER= 1342.80 
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PRGE 5 2  

SECNO OEP-% CUSEL CRIUS USELK EL I Q 
HO HL OLOSS BRNK ELEU 

P L . ' U C H  BROB ALOE ACH RROB UOL TUR LEFT/RIGHT 
TIME VLOE UCH UROB XNL XNCH XNR UTN ELnIN SSTR 

I SLOPE XLOE,& XLCH XLOBR ITRIRL IOC ICONT CORRR TOPUIO ENOST 

fLOU O I S T R I B U T I ~  FOR SECNO= 20.24 CUSEL: 1J45.60 

I STk- 9 9 6 1  1 0 0 2 9  10041.  10050. 
PER Q =  9 7 . 1  2 . 4  ,5  

RRER= 5 5 2 3  3 1 2  11.3  
2 . 6  

DEPTH= 8.  ! 2 . 6  1 .2  

I R O Y  OISTRIMi iU# FOR SECNO= 20.33 CYSEL: 1347.53 

1 ssEcNo 
3301 HU CHRNGED nORE THRN HUINS 

I 
FLOY OISTRIBUTIWl  FOR SECNO= 20.35 CYSEL= 1347.32 



PRCE 53 

( SICNO D I P T H  CYSEL CRlMS USELK 16 HU H L  OLOSS BANK [LEU 
Q L O B  QCH PROB ALOB ACH RROB UOL TUA L E f T / R I G H T  
T l n E  .LOB UCH UROB XNL XNCH XNR UTN E L V I N  SSTR 

I SLOPE ALOBL XLCH XLOBR I T R l R L  I D C  ICONT CORAR TOPMID ENDST 

SB XK XKOR COFQ ROLEN BYC BY P BRREA SS ELCHU ELCHD 

1 1.25 1.56 3.00 100.00 51.00 3.00 576.00 .00 1337.70 1337.20 

I ECLMC H3 PUEIR QPR BORER TRAPEZOID E L L C  ELTRD U E l R L N  
AREA 

1349.78 1749.77 .75 0. 5800. 576. 576. 1349.70 1354.50 0 .  

3495 O V E R B A K  ARER RSSUVED NON-EFFECTIVE. ELLEA= 1352.50 ELRER= 1352.50 

I 3301 I V  I H M E D  NORE THAN HUINS 

20.423 11.71 1349.71 .00 ,OO 1350.65 .94 .64 .23 1345.00 I 5800. 109. 5 3 4 3  M8. 40. 666. 91. 1051. 115. 1344.30 
.92 2.76 8.03 3.84 ,040 ,035 ,040 .OOO 1338.00 9958.19 

,001850 4 5  3 0  205. 3 0 0 ,130 113.82 10072.01 

I 
FLOU D I S T K I W T I O N  FOR SECND= 20.42 CUSEL= 1349.71 



PACE 54 

SECNO DEFTH CUSEL CRIUS YSELK EC 1 Q 
HU HL OLOSS BANK ELEV 

0106 QCH QROB RLOB ACH RROB UOL TYR LEFTIRIGHT 
T I I E  ULUG UCH UROB XNL XNCH XNR Y TN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPYID ENDST 

1 U 9 5  OUERBMK A1ER ASSME0 NON-EFFECTIUE, ELLEil= 1352.50 ElREA= 1352.50 

FLOY DISTRIBUTION FOR SECNO= 20.43 

I 
CYSEL= 1349.26 

SPECIAL BRIDGE 

I SB IK K O R  COFO ROLEN BYC BUP BARER SS ELCHU ELCHD 
1.25 1.56 3.00 100.00 51.00 3.00 576,OO . O O  1339.30 1339.30 

I *SECNO 20.444 
CLASS R LOU FLOW 

I 3420 BRIDGE U.S .=  1348.71 BRIDGE VELOCITY= 12.84 CALCULATED CHANNEL AREA= 452. 

EGPRS EGLUC H3 PYEIR BLOU BARER TRlPEZOID ELLC ELTRO YEIRLW 
AREA ( 13511.1 1351.79 .80 0. 5800. 576. 576. 1351.30 1355.50 0. 

3495 OYERBW AREA ASSURED NDN-EFFECTIYE, ELLEA- 1353.50 ELREA= 1353.50 

FLOY DISTRIBUTIBW FOR SECNO= 20.44 CYSEL= 1350.06 

I 



I SECNO DEPTH CUSEL CRlUS YSELK EL HU HL OLOSS BANK ELEU 
P QL06 QCH PRO8 RLOB RCH RROE UOL TYR LEFT/RICHT 
TIME K O 6  VCH UROB XNL XNCH XNR U TN ELMIN SSTR I SLOPE XLOBL XLCH XLOBR ITRIRL 101 ICONT CORM TOPUlD ENDST 

I *sEcN""0~529 
3301 HU CHRNGED NORE THRN HUlNS 

I FLOY DISTRlBUTION FOR SECNO= 20.53 CYSEL= 1352.40 

STR= 9905. 9910. 9947. 10055. 10090. 10096. 
PER P= .1 3 . 1  94.1 2,6 .I ( I E l =  4 . 3  72.1 800.5 63.0 4.6 

!EL= 1 . 4  2.5 6.8 2.4 1.3 
DEPTH= .8 1.9 7.4 1.8 .8  

FLOY DISTRIBUTION FOR SECND- 20.63 CUSEL= 1353.42 

1 STR= 9918. 10076. 
PER P= 100.0 

3301 HU CHRHGED MORE THAN HUlNS 

3685 20 TRIRLS RTTEIPTED USEL,CYSEL 
1193 P I O U l l t  f!lNllWI S P t C l i l C  ENtItLY 

I 
3720 CRITICRL DEPTH RSSUMED 
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SECNO GE?TH CYSEL CRIYS YSELK EG I Q 
HU HL OLOSS BRNK ELEU 

PLOk, QCH QROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
T I M E  ULOS UCH UROB XNL XNCH XNR UTN E L M I N  SSTR 

I SLOPE XLOSL XLCH XLDBR I T R I R L  I D C  ICONT CORRR TOPUID ENGST 

20.725 8.92 1356.12 1356.12 .OO 1359.20 3.08 1 - 7 0  .80 1360.40 I 5800. 0.  5800. 0. 0. 412. 0.  1082. 119. 1361.00 
.98 . O O  14.09 .OO ,000 ,035 ,000 ,000 1747.20 9959.14 

,010732 510. 512. 520. 20 11 0 .00 67.52 10026.66 

I 
FLOU O I S T R I B U T I O N  FOR SECNO= 20.73 CISEL=  1356.12 

I 3301 HU CHANGED nORE THRN HUINS 

3685 20 T R I A L S  RTTEflPTEO YSEL.CUSEL 
3693 PROERBLE K I N I f l U M  SPECIFIS ENERGY I 3720 C R I T I C R L  1011 IISSUBfO 

3495 OUERBANK RBER RSSURED NON-EFFECTIUE. ELLEA= 1363.00 ELRER= 1363.00 

( FLOU O l S T R I B U T I O N  FOR SECNO= 20.74 CISEL=  1358,25 

1 SPECIAL  BRIO&E 

5227 OOYNSTRERK ELEU I S  1357.00 , NOT 1358.25 HYDRAULIC JUNP OCCURS DOYNSTREAH ( I F  LOU FLOY CONTROLS) 
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( SECNO DEPTH CYSEL CRIUS YIELK EL HU HL OLOSS BRNK ELEV 
Q QLBB PCH PRO6 RLOB RCH RROB VOL TYR LEFT/RIGHT 
T l f l E  VIOB VCH UROB XNL XNCH XNR Y TN EL I IN  SSTR ( SLOPE x i 0 6 1  XLCH XLOBR ITRIRL IDC ICON1 CORM TOPMIO ENOST 

XKOR COFP fiDLEN BYC BYP BRRER SS ELCHU ELCHD 
1.56 3.00 100.00 51.00 3,OO 576.00 . O O  1351.00 1350.90 

1 3 3 0  U R N 1  CONVEYANCE CHRNbE OUTSIDE Of KCIPTRBLE RAKE, 111111 = 1.59 

1 CLASS B LOU CLOY 

3420 BRIDGE U.S.= 1358.63 BRIDGE UELOCITY= 15.73 CALCULRTEO CHRNNEL RRER= 366. 

EGLUC H? PYEIR PLOY BRREA TRAPEZOID ELLC ELTRO YEIRLH 
RRER 

I 3495 OUERBRNK ARER ASSUMED NON-EFFECTIUE, ELLER; 1364.00 ELREA: 1364.00 

( FLOY DISTRIBtITIW FOR SECNO= 20.75 CYSEL= 1360.71 



SECNO DEPX CUSEL CRIYS YSELK EG I Q 
HU HL OLOSS BANK ELEU 

QLCZ PCH QROB RLOB RCH RROB VOL TYR LEFTIHIGHT 
TIflE ULCS UCH UROB XNL XNCH XNR UTN ELMIN SSTA 

I SLOPE XLOE- XLCH XLOBR ITRIAL IDC ICONT CORAR TOPYIO ENDST 

I 
FLOY OISTRIBUTICN FOR SECNO= 20.82 CUSEL= 1362.47 

I SPEClRl BRIDGE 

5227 OOYNSTRERil ELEU I S  1361.25 , NOT 1362.47 HYDRAULIC JUnP OCCURS DOYNSTRERR ( I f  LOU FLOY CONTROLS) 

SB XK XIOR COFP ROLEN BYC BY P BRREA SS ELCHU ELCHO 1 1.05 1 .56  3.00 100.00 77.30 3 655.00 .OO 1357.40 1356.50 

1 CLASS B LOU F l o e  

3420 BRIDGE Y.5.- 1362.70 BRIDGE VELOCITY= 13.62 CRLCULRTEO CHANNEL AREA= 393. 

1 S EGUC H3 UUEIR PLOY ERREA TARPEZOID ELlC ELTRD YEIRLN 
RRER 

1364.37 1366.18 . O O  0. 5800. 655. 592. 1365.40 1369.90 0. 

I 
I 3495 OUERBRNK R E R  RSSUMEO NON-EFFECTIVE, ELLEA= 1367.90 ELRER; 1367.90 

20.841 7.06 1364.46 . O O  . O O  1366.18 1.72 1,70 . O O  1357.40 
5800. 0. 5800. 0. 0. 551. 0. 1089. 120. 1357.40 

.80 10.53 .OO ,000 ,035 .OOO ,000 1757.40 9965.00 
0 0 4  115. 115. 115. 0 0 0 .OO 78.00 10043.00 

1 FLDY D I l T R l B l i T l l  FOR SEClO= 20.14 CYSEL= 1364.46 

'SECNO 20.860 

1 3302 YRRNING: COWEYRNCE CHMGE OUTSlDE OF TCEPTl lLE  RRNGE. KRilTIO = 1.54 
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PRGE 59 

1 SLCXO X'TH CYIFL CRIYS YEELK B HU HL OLOSS BANK ELEV 
Q R.3B QCH PRO8 ALOB RCH RHOB VOL TNA LEFT/RIGHT 
TIME BLSB UCH UROB XNL XNCH XNR YTN ELMIN SSTh 1 SLOPE i.OBL XLCH XLOBR ITRIRL IDC ICONT CORilR TOPYlD ENDST 

FLOY DlSTRIEU7ION FOR SECNO= 20.86 CYSEL= 1366.09 

1 $111. 9801. 9846. 9942 10066. 
PER P= . 5  1.4 98.0 

1 3265 DIUIDEO FLOY 
20.942 7.77 1367.37 . 00 .OO 1367.80 .43 1.00 .03 1368.60 
5800, 0. 3777. 202J. 0. 687. 429. 1101. 124. 1366.50 

.30 5.50 4.71 ,040 ,035 ,035 ,000 1359.60 9629.64 
.OO:;;i 530. 4 3 3  490. 2 0 0 .OO 314.44 10168.50 



I SECNO D i f J H  CYSEL CRIUS Y S t L K  t b  HV HL OLOSS RRNK ELEU 
Q P L O ~  PCH PROB ALOE R C H  RROB VOL TYR LEFT/RIGHT 
T I N E  V L C i  UCH VROB XNL XNCH XNR U TN ELMIN SSTR 

I SLOPE XLCSL XLCH XLOBR I T R I R L  I D C  ICONT CORRR TOPYID ENOST 

3693 PROBRBLE il!NIMUfl S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH RSSUMEO 

21036 8.51 1372.01 H72.01 .OO 1373.11 1.10 1.71 .20 1370.70 
5800. 419. 5237. 144. 207. 593. 60. 1112. 129. 1370.40 
1.04 2.02 8.83 2.40 ,040 ,035 ,040 ,000 1363.50 9540.98 1 004622 490. 496. 490. 20 11 0 .OO 548.05 10089.03 

1 FLDY D I S T R I B U T I O N  FOR SECNO= 21.04 C I S E L =  1372.01 

STR= 9541. 9665. 9728. 9758, 9867. 9912, 10020. 10041. 10075. 10089. I PER Q= .8 .6 .I 3.0 2.7 90.3 1.3 1.0 .2 
AREA= 37.3 25.6 7.7 82.5 54.3 593.3 25.1 27.4 7.1 

VEL= 1.3 1.4 1.0 2.1 2.9 8 . 8  2.9 2.2 1.6 1 DEPTH= .3 .4 .3 . 8 1,2 5-5 1.2 .8 .5 

7185 M l N I M U n  S P E C I F I C  ENERGY 
3720 C R I T I C A L  BEPTH RSSUMED 

I 3495 OUERBRNK RRER RSSUMEO NON-EFFECTIVE, ELLEA= 1374.00 ELRERE 1375.00 

STA= 9632. 9634, 9666. 9759. 9860. 9913. 9974. 10067, I PER I= .O 1.8 5.9 6.9 2.9 1.9 80.6 
AREA= 1.4 37.7 118.8 134.0 62.4 50.4 528.1 

VEL= 1.6 2.7 2.9 3.0 2.7 2.2 8.8 

I OEPTH= 
.6 1,2 1.3 1.3 1.2 .8 5.7 

*SECNO 21.230 

3685 20 T R I A L S  P T T E I P T E D  YSEL,CUSEL 

I 
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1 iElNO OtPTH CYSEL CillYS Y S t L l  t C  HU HL OLOSS BANK ELEU 
Q Q L 3  QCH UROB ALOE RCH AROB VOL TYA LEFTIRIGHT 
TlnE UL2B UCH UR0B XNL XNCH XNR UTN ELMIN SSTA 1 SLOPE XLOlL XLCH XLOBR lTRlAL IDC ICONT CORAR TOPUlD ENDST 

I 3693 PROBRBLE nItiInun SPECIFIC ENERGY 
3720 CRlTlCRL DEPTH ASSUflED 

21.230 8.49 1380.49 1380.49 . O O  1381.70 1.21 2.89 .06 1379.30 
5800. 590. 4021. 1190. 173. 402. 202, 1132. 138. 1380.60 

1.07 3.41 10.00 5.90 ,040 ,035 .040 ,000 1372.00 9816.25 
,006651 I 6 0  5 4 4  500. 2 0  9 0 .OO 308.65 10126.37 

1 FLOY OISTllBUTlON FOR SECND= 21.23 CYSEL: 1380.49 

STA= 9816. 9879. 9930. 9967. 10048. 10083. 10102. 10117. 10126. I PER Q= 3.7 3 , 5  3 .0  69.3 6.9 6 .3  4.7 2.5 
ARE!+= 65.4 59.3 48.2 402.2 74.3 57,8 44 .1  25.2 

I 3280 CROSS SECTION 21.36 EXTENDED .36 FEET 

I 
3301 HU CHRNGED nORE THAN HUINS 

3302 YARNING: EONUEYRNCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.95 

I FLOY DISIRIIUTION FOR SICNO= 21.36 CYSEL. 1383.36 

I 
DEPTH. .I 6.3 .2 
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SECNO DEPTH CYSEL CRIYS YSELK EC I Q 
HU HL OLOSS BRNK ELEU 

PL06 PCH QROB ALOE RCH RROB UOL TYR LEFT/RIGHT 
TIRE UL06 UCH UROB XNL XNCH XNR Y TN ELNIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIRL IDC ICONT CORRR TOPYlO ENDST 

I 3685 20 TRIALS ATTEMPTED USEL,CUSEL 
3693 PROBABLE nINIf lUfl SPECIFIC ENERGY 
3720 CRITICRL DEPTH RSSUflED 

21.484 8.04 1386.54 1386.54 .OO 1387.48 .93 1 .94  . I1 1386.90 1 5 8 0 0  2097. 3696. 7. 517. 401. 4. 1161. 150. 1386.50 
1 . I 3  4.06 9.21 1.62 ,040 ,035 .040 ,000 1378.50 9497,28 

I 
.006501 650. 639. 520. 20 12 0 .00 520.92 10076.86 

FLOY DISTRIBUTION FOR SECNO= 21.48 CYSEL= 1986.54 

1 B 8 0  CROSS SECT1ON 21.58 EXTEMEI .56 FEET 

I 7185 MINIflUfl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUtiEO 

21.576 7.16 1389.26 1389.26 . O O  1390.04 -78  2.54 -02  1390.00 
5800. 757. 4047, 996. 347. 490, 291. 1171. 156. 1388.30 

1.15 2.18 8.26 3.43 ,040 ,035 ,040 ,000 1382.10 9388.00 1 .005047 320. 486. 480. 2 12 0 .00 872.76 10740.87 

STR= 9388, 9500, 9643. 9821, 9930. 10087, 10140, 10199. 10281. 10341. 
PER !I= 3.7 3.1 3.4 2.8 69.8 6.9 6.0 3.7 .5 

RREA. 91.9 84.2 99,O 71.u 490.0 18.3 95.8 80.3 16.1 
UEL= 2.5 2.2 2.0 2.3 8.3 4.0 3.7 2.7 1.9 

. B  .6 $ 6  .7 4.6 1.9 1.6 1.0 . 3  
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PRCE 63 

( i fLM S(PiH CYIfi Il l .  USiLK LC HV HL 01055 BRNK ELEV 
Q Q L ; i  QCH QROB RLOB ACH RROB UOL TUR LEfT/RIGHT 
TInE VLCS UCH UR08 XNL XNCH XNR Y TN ELMIN SSTR 1 SLOPE X ~ O L  XLCH XLOBR ITRIRL IDC ICONT CORRR TOPYIO ENOST 

1 3280 [ROSS 1EI110N 21,67 EXTENDED .19 FEET 

3685 20 TRIALS ATTEMPTED YSEL,CUSEL 

I J693 PROBABLE tlINI!UM SPECIFIC ENERGY 
3720 CRITICRL PEPTH ASSUUEO 

21.669 9.39 1393.39 1393,39 ,00 1394.00 .61 2.30 .02 1393.80 
5600. 936. 2815. 1848. 398. 9 564. 1184. 166. 1392.00 1 1.17 2.35 8.31 3.28 ,040 0 3 5  ,040 .OOO 1384.00 9392.00 

,004579 440. 491. 470. 20 16 0 .OO 981.92 10414.00 

I FLOY DlSTR18UT101 FOR SECNO: 21.67 CYSEL= 1391.39 

1 3301 HU CMN1EB MORE THIN HUlNS 

71115 n I N l n u n  WECIFIC ENERGY 
3720 CRITICAL OEPTH RSSUNEO 1 21.742 8.n 1395.2s i a 5 . e  .oo 1396.42 1.14 1 .87  . I d  1394.70 

5600. 5 2 .  5249. 299. 45. 595. 150. 1194. 173. 1394.20 
1.18 1.16 8,82 2.00 .040 ,035 ,040 ,000 1386.40 9743.25 ( .005037 3 0  385. 390. 2 8 0 .00  566.72 10364.86 
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SECHO DEPTH CYSEL CRIYS USELK EG I Q 
HV HL OLOSS BANK ELEV 

PLBB PCH PROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
TIME ULOB UCH UROB XNL XNCH XNR Y TN ELflIN SSTR 

I SLOPE XLOBL XLCH XLOBR lTRlRL IDC lCONT CORAR TOPUIO ENOST 

FLOU DISTRIBUTION FOR SECNO. 21.74 CISEL= 1395.28 

' I l l =  9 7 4 3  9 9 7 5  10091. 10176 10365, 
PER !I= .9 93.7 3 , j  2.1 

1 FLOY DlSlRlBUTIOl 101 IECNO= 2 1 8 4  CISEL= 1398.02 

STR= 9857. 9860. 9882. 9913. 9931. 9946. 10054. 10097. 10145. 10186. 10227. 10273. 10294 1 PER Q =  .O 2.2 7,6 4,7 2.6 75.9 2.9 2.6 ,5 . 3 ,6 .I 
RRER= 1.0 35.6 85.8 5 1 6  34.0 522.2 54.6 53.7 19.2 15.1 21.6 4.4 

UEL= 1.2 3.5 5.0 5 .1  4.3 8 .1  2.9 2.7 1.5 1.3 1.5 .9 1 DEPTH= .4 1.6 2 .8  2.9 2.3 4.8 1.3 1.1 .5 .4 -5 .2 

7185 f l lNInun SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

21.895 7.80 1399.70 1399.70 . O O  1400.50 .80 I ,37 .OO 1398.00 
5600. 1585. 2883. 1132, 332. 4 410. 1209. 181. 1397.70 1 1.22 4.77 9.19 2,76 0 4 0  oi .Mo ,000 1391.90 9 8 3 , 6 7  

.004915 330. 290. 220. 2 8 0 .OO 596.9010431.57 

IROY OISTRlbUllOH FOR SICNO= 21.90 CYSEL= 1399.70 

STR= 9835. 9885. 9919. 9939. 9975. 10031. 10113. 10187. 10251. 10292. 10364. 10432. I PER O= 9.6 9.9 4.3 4.6 51.5 4.3 4.2 4.2 3 .1  3.1 1.3 
ARER= 113.9 101.9 50.0 66.1 313.7 86.9 83.0 78.1 55.3 68.2 38.9 
VEL= 4.7 5 .4  4.8 3.9 9.2 2.8 2.8 3.0 3.2 2.6 1.9 1 DEPTH= 2.3 3 .0  2.5 1.8 5.6 1.1 1.1 1.2 1.3 .9 .6 



SECNO CEiTH CYSEL CRIYS YSELK E G  
I Q  

HU HL OLOSS BRNK ELEU 
0 QCH QEOB ALOE RCH RROB UOL TYR LEFT/R ICHT 

T I M E  b.38 UCH UROB XNL XNCH XNR UTN E L M I N  SSTR I SLOPE k. i iEL XLCH XLOBE I T R I R L  I O C  ICONT CORRR TOPUID ENOST 

I *sEcuo 21,935 
3301 HU CHRNGED MORE THRN HUlNS 

FLOY D I S T R l B U T I O N  FOR SECNO= 21.93 CUSEL= 1400.89 

I S T I =  9I09 9440, 9590. 9680. 9725 9780 9840. 9865. 10140. 1026. 
PER P= .4 2.1 6.0 7.2 8.8 5.1 2.1 58.5 9.7 

RRER= 38.4 110.4 169.8 143.4 175.2 131.2 54.7 958.7 273.5 1 UEL= .6 1.1 2.0 2.8 2.8 2.2 2.2 3.4 2.0 
DEPTH= .3 - 7  1.9 3.2 3.2 2.2 2.2 3.5 1.9 

3301 HV CHRNGED MORE THRN HUINS 

1 3685 20 T R 1 1 1  RTTEIIPTEO USEL.CYSEL 
3693 PROBRBLE U I N I M U H  S P E C I F I C  ENERGY 
3720 C R I T I C R L  DEPTH ASSUMED 

21.953 7.09 1401.09 1401.09 .OO 1402.04 .94 .20 .24 1400.20 
5600. 2 3010. 148. 113 ill. 3 3  1219. 186. 1398.30 
1.24 5.06 9.56 4.49 ,045 .045 ,045 ,000 1394.00 9420.76 

75. 74. 75. 20 14 0 .OO 468.31 !0053.29 

I FLOU D I S T R I B t l 7 I O N  FOR SECNO= 21.95 ENSEL= 1401.09 
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SECNO DEpY-  CUSEL CRIUS YSELK EL  1 ,  HU HL OLOSS BRNK ELEU 
Q L C I  QCH QROB RLOB RCH RROB VOL TUR LEFT/RIGHT 

TIM ULC: UCH uuoe XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLOL XLCH X L O ~ R  ITRIRL IDC ICONT CORAR TOPUID ENDST 

STA= 10029. 10053. 
PER Q =  2.6 

UEL= 4.5 

I 3301 HU CHRNGEO 8 0 R E  THRN HUINS 

3302 YRRNING: CdlNUEYRNCE CHRNGE OUTSIOE OF RCCEPTRBLE RANGE, KRRTIO = 1,94 

22.065 8.11 1404.11 .00 .OO 1404.28 ,I7 2.17 - 0 8  1404.10 
5600. 4240. 1287. 73. 1409. 296. 32. 1233. 193. 1402.00 
1.28 3.01 4.74 2,28 ,045 ,045 ,045 ,000 1395.80 9239.21 1 .002510 4 1 1  591. 630. 4 0 0 .OO 782.57 10049.79 

I R O Y  O l S T R I B U T i L  FOR SECNB= 22,07 CYSEL= 1404.11 

STR= 9239. 9500. 9594. 9645. 9657. 9680. 9700. 9731. 9785. 9816. 9869. 9890. 9961. I PER Q= 24.2 5.8 7.6 3.2 5,9 5.2 3.8 4.5 6.5 4.9 3.7 .4 
ARER= 507.6 146.4 125.5 45.1  84.1 74.2 70.5 81.9 100,3 94.2 61.1 18.6 

UEL= 2.7 2.2 3.4 4.0 3.9 4 . 0  3.0 3.1 3,6 2.9 3.3 1.2 

I 1.9 1.6 2.5 3 , B  3.7 3.7 2.3 1.5 3.2 1.8 2.9 .3 

S I R =  9961. 10028. 10050. 
PER @= Z3.e 1.3 I RRER= 296.1 32.2 

UEL= 4.3 2,3 



PRGE 67 

( SECIO l ' lTH CVSlL CRlYS YIILK ti HU HL OLOSS BRNK ELEU 
Q OL3B QCH %ROB RLOB RCH RROB UOL TUA LEFT/RIGHT 
TlME 4-36 UCH URO8 XNL XNCH XNR Y TN ELMIN SSTR 1 SLOPE XLORL XLCH XLWR ITRlRL IDC lCONT CORRR TOPYID ENDST 

I 22n165 
3265 OIUlDED FLOY 

I FLOY DISTRIBUTION FOR SECNO= 22.17 CISEL= 1405.28 

ST1= 9137. 9204. 9213. 9222. 9232. 9256. 9508. 9425. 9595. 9637. 9645. 9657. 9669. 
PER P= 6.3 3.5 4 . 4  3.9 4.4 3.3 4.0 3.4 4.7 3.6 4.9 3.2 I RRER= I I1.1 44.9 51.6 50.3 76.4 87.5 16.1 114.0 87.6 43.5 61.6 47.8 

VEL= 2.9 4.3 4.8 4.3 3.2 2.1 1.6 1.6 3.0 4.6 4.4 3.7 
DEPTH= 1.8 5.0 5.7 5.0 3.2 1.7 1.2 .7 2.1 5.4 5.1 4.0 

I S T I =  9669- 9701. 9834. 9862. 9946. 9983. 10018. 10061. 
PER Q= 3.2 4.7 5.0 4.3 6.9 25.8 .6 
RRER= ,68.7 114.0 87.3 100.9 117.9 267.2 25.5 

2.6 2,3 3.2 2.4 3.3 5.4 1.3 
DEPTH= 2 .1  .9 3.1 1.2 3.2 7.6 .6 

3265 DIVIDED FLOW 

I 
3301 HU CHRNGED NORE THBN HUlNS 

I 
FLOY DISTRIBtliTION FOR SEENO= 22.27 CYSEL= 1406.70 



SECNO DEPTH CYSEL CRlYS USELK EC I ,  H l l  HL 01055 BANK ELEV 
QL06 P C H  PROE RLOE ACH RROB VOL TUR LEFT/RIGHT 

TIflE VLJE VCH VROB XNL XNCH XNR U TN ELflIN SSTR 

I SLOPE XLOEL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPUIO ENDST 

1 3301 HV CHRNCED "OR[ THRH MYINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICRL DEPTH ASSUME0 1 22.410 10.29 141429  1414.29 .OO 1416.04 1.76 5.65 .31 1410.70 

5600. 807. 4636, 157. 164. 404. 41. 1282. 215. 1411.30 
1 6  4.94 11.48 3.87 ,045 ,045 ,045 ,000 1404.00 9853.97 1 .008702 750. 723. 630. 3 11 0 .00 196.44 10068.33 

I FLOU OISTRI8CIPN FOR SECNO= 22.41 CUSEL= 1414.29 

STR= 9854. 9903. 9954. 9967. 9973. 10027. 10068. 
PER P= 3.7 3.8 4.4 2.5 82.8 2.8 1 RRERr 58.7 46.0 38,8 2 0 0  403.8 40.6 

VEL= 3.6 4.6 6 .4  6.9 11.5 3.9 

I 3302 URRNING: UNUEYRNCE CHANGE OUTSIDE OF ACCEPTABLE RIINGE, KRATlO = 4.53 

PRGE 68 



PRGE 69 

( i E 1 N 0  OfPli C U I E L  C R I Y I  U S I L X  E d  HU H L  OLOSS BRNK [LEU 
QLGE QCH PROB ALOB RCH RROB UOL TYA L E F T I R I C H T  

T IME VLOB UCH UROB XNL XNCH XNR UTN E L M I N  SSTR 1 SLOPE X L O i r  XLCH XLOBR I T R l l L  IOC ICONT CORRR TOPUIO ENOST 

I FLOY D I S T R I B U T I O N  FOR SECNO- 22.48 CYSEL= 1416.52 

STR= 9874. 3891. 9915. 9941. 10105. 10120. 10138. 10156. 10175. 10191. 10200. 
PER Q= , L 1.6 3.8 82.5 2.5 2.3 2.1 2.6 2.1 ,3 1 RlER: 17,6 66.4 114,s 1533.8 71.5 73.2 70.5 81.1 67.5 l7,5 

VEL= ,7 1.3 1.8 3.0 1.9 1.7 1.7 1.8 1.8 1.0 
DEPTH= 1.1 2.8 4.4 9.4 4.8 4.1 3.9 4.3 4.2 1,9 

1 *SICNO 22.578 

I 
3301 HU CHRNGED R R E  THRN HYINS 

3302 YARNING: CONVEYRNCE CHRNGE OUTSIDE O f  ACCEPTABLE RANGE. KRATIO = .31 

I FLOY D I S T R I B U T I M  FOR S[CNO= 22.58 CYSEL= 1416.40 

I 3301 HY CHRNGED MIRE THRN H U l N S  

I 3302 URRNING: COHUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RANGE, KRRTIO = 2.59 



SECNO DEP-d CUSEL CRIUS USELK EG 18 HV HL OLOSS BRNK ELEV 
QLC: PCH QROB RLOE RCH RHOB VOL TYR LEFTfRIGHT 

TInE ULCi VCH VROB XNL XNCH XNR Y TN ELMIN SSTR 

I SLOPE X L C l i  XLCH XLOBR ITRIRL IOC ICONT CORRR TOPYIO ENOST 

FLOU OISTRIBUTIUN FOR SECNO= 22.67 CUSEL= 1418,08 

1 STl= 9740. 10032. 
PEA U= 100.0 1 nRm: I"""' 

3.0 
OEPTH= 6.5 

i 
3302 YRRNINC: CONVEYANCE CHRNCE OUTSIDE Of RCCEPTRBLE RANGE, KRRTIO = . 5 1  

( FLOY OISTRl8UTIR FOR SECNO= 22.79 CISEL= 1418.61 

FLOW OISTRIBUTI@% FOR SECNO= 22.88 CUSEL= 1420.11 

( I n =  9952, l O l 6 ? .  
PER I?= 100.0 

RRER= 914.2 

I LIE;:: 
6.1 
4.3 

PRCE 70 



PRGE 71 

( SECNO O E P l H  CUSEL CRlUS USELK E L  HU H L  OlOSS BRNK ELEU 
0 QL06  QCH QROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
T I M E  U L 0 6  UCH UROB XNL XNCH XNR UTN ELMIN SSTR I SLOPE XLOBL XLCH XLOBR 1TR1RL I O C  ICONT CORRR TOPYID ENDST 

- 
STB= 9754. 10034. 

PER I= 100.0 1 R R t l l =  880.5 
VEL= 6.4 

3301 HU CHRNGED nORE THRN HUINS ' 7185 I I l N I M U R  S P E C I F I C  ENERGY 
3720 C R I T l C R L  DEPTH RSSUMED 

1 23.097 4.82 1429.92 1429.92 .OO 1431.51 1.59 6.50 .29 1432.30 

FLOU D I S T R I B U T I M  FOR SECNO= 23.10 CUSEL: 1429.92 

I S I R =  9899. 9916. 9925. 99P7. 10121. 
PER P= .5 , 3 .O 99.2 

ARER: 8.8 5.1 -11 546.4 
1.3 10.2 

DEPTH= .5 . 6  . 2  3.4 



PRGE 72 

SECNO DEPTH CUSEL CRIUS USELK EG I Q 
HU HL OLOSS BONK ELEV 

QLOB QCH PROE ALOE RCH AROE UOL TUR LEFT/RIGHT 
TIME ULOB UCH UROE XNL XNCH XNR Y TN ELMIN SSTR 

I SLOPE XLOEL XLCH XLOER ITRIRL IOC lCONT CORRR TOPYlO ENOST 

1 3301 HY CHRNCED RORE TURN HYINS 

1 3302 YRRNING: CONUEYRNCE CHRNGE DUTSIOE OF RCCEPTRBLE RRNIE. KRilTIO = 3.12 

I 3685 20 TRIRLS RTTEHPTEO YSEL,CUSEL 
3693 PROBABLE nINIRUH SPECIFIC ENERGY 
3720 CRITICRL DEPTH RSSUNEO 

23.253 9.33 1434.53 1434.53 . O O  1437.36 2.83 1.53 .80 1437.50 I 3400. 0. 3400. 0. 0. 252. 0. 1399. 241. 1444.20 
1.60 .OO 13.51 .OO ,000 ,040 ,000 .OOO 1425.20 9978.45 

I 
,014963 470. 459. 450. 20 17 0 .OO 44.72 10023.17 

FLOY OISTRIEUTIDH FOR SECNO= 23-25 CYSEL= 1434.53 

( 11R= 99711 100%. 
PER P= 100.0 

ARER: 251.7 

5.6 



( PKU ciw t ~ i  ifl l l  USILK LC HV H L  OLOSS ERNK € L E V  
0 C.38 QCH PRO6 ALOE RCH RROE UOL TUR L E f T / R I G H T  
T I M E  "'06 UCH UROE XNL XNCH XNR YTN E L H I H  SSTA 1 SLOFE X.0bL KLCH XLOER I T R l i L  IOC ICONT CORRR TOPYIO ENOST 

I '""O z"334 
3301 HU CHRN6ED HORE THAN H U N S  

FLOY D lSTRIB I?T ION FOR SECNO= 23.33 C I S E L =  1440.40 

I SIP 9969. 10055. 
PER U= 100.0 

1 R O Y  O l l l l l l E l I O N  FOR IECNO= 23.42 CYSEL= 1443.82 

STA= 9981. 10053. 1 PtR P= 100.0 
IRER= 318.2 



SECNO DEPTH CYSEL CHIYS YSELX EC 1 ,  HV HL OLOSS BRNK [LEU 
QLO3 OCH QROB RLOB RCH RROB UOL TUR LEFT/RIGHT 

TIME VLDE- UCH VROB XNL XNCH XNR UTN E L I I N  SSTR 

I SLOPE XLObL XLCH XLOBR ITRIRL IOC ICONT CORRR TOPYID ENDST 

FLOU DISTRIBUTION FOR SECND= 23 .51  CISEL= 1448 .11  

$11. 9978. l O O i ? ,  
PERU= 100 .0  1 ARER= 364.8 

VEL* 9 . 3  
DEPTH: 6.3 

1 *SECND 23 ,544  

I 3301 HU CHRIGED TIORE TURN HUINS 

SPECIRL BRIDGE 

SB XK K O R  COFQ RDLEN BUC BYP BARER SS ELCHU ELCHD 
1.25 2.48 3 .20  . 00 5 .70  1.00 14 .10  .OO 1442.00 1441.40 

1 *iECNO 23 ,555  

I 3301 HV CHRNGED nORE THAN HVINS 

3302 YRRNING: MlNVEYRNCE CHANGE OUTSIDE OF RCCEPTRBLE RANGE, KRRTIO = 1 . 9 5  

I PRESSIIRE @ND III R O Y ,  We i r  Submergence Based  on TRWEZOIDRL Shape 

I 
I 
I 
I 

PAGE 7 4  



( S ~ C N U  D L P ~ ~  CUILL IRIUI MIELK EE HU HL OLOSS BANK ELEU 
P PLOE QCH PRO6 RLOB RCH RROB UOL TUR LEFT/R IGHT 
T I M E  UL06  UCH UROE XNL XNCH XNR U TN E L N I N  SSTR 1 SLOPE XLOEL XLCH XLOER I T R l R L  IOC ICONT CORRR TOPUID ENDST 

EGLYE H3 RUEIR PPR BRREA TRRPEZOID ELLC ELTRD Y E I R L N  
RREA 

I 
3688.08 1453.59 2.80 3249. 152. 14.  14. 1445.00 1449.00 140. 

I R O Y  D i S T R I N T 1 0 i  FOR SICNO= 23.56 CUSEL= 1452.64 

1 S I R =  9975. 10039, 
PER P= 100.0 

1 T 23,59 ElTfHOtO 1.15 FEET 

I 3495 OUERERNK ARER RSSUNED NON-EFFECTIVE, E L L E I -  1480.00 ELRER= 1480.00 

23.591 8.95 1453.15 .OO .OO 1453.93 .78 .54 - 0 1  1452.90 
3400. 0.  3400. 0. 0. 478, 0. 1413. 243. 1453.80 

.OO 7.11 .OO ,000 ,040 ,000 ,000 1444.20 9968.00 
3 0 0 .00 75.49 10043.49 

I FLOY D I S T R l W l l W  FOR lECND= 13.19 C I S E L =  1453.15 

STR= 9968. 10045. 1 PER 1= 100.0 
RRER= 478.5 

PACE 75 



PAGE 76 

1 SBNO DfcTH CYSIL CRlYS YSELK iG HU HL OLOSS BANK ELEU 
B PLci: PCH PROB ALOK ACH AROB UOL TUR LEFTIRIGHT 
TINE VLC5 UCH UROB XNL XNCH XNR YTN ELNIN SSTR 

I SLOPE X L ~ L L  XLCH XLDBR ITRIAL IDC ICONT CORAR TOPYIO ENOST 

FLOY DISTRIBUTION FOR SECNO: 23.69 CUSEL= 1455.15 

I STA= 9970. 10036. 
PER P= I0Q.O 

AREA= 36;. 9 

DEPTH= 5.6 

3302 YARNING: CONVEYANCE CHRNGE OUTSIDE OF ACCEPTABLE RRNCE, KRRTID = 1.51 

I FLOY DISTRIBUTIiDN FOR SECNO= 23.82 CYSEL= 1459.03 

STR= 9951. 10037. 
PER Pa 100.0 1 ARER= 522.9 

UEL= 8.5 
DEPTH= d.1 



( i f C N 0  Oi'TH L Y S I L  C R l Y S  YSELX f I  HU HL OLOSS BANK ELEV 
PLDB QCH PROB ALOE RCH RROB UOL TYR L E F T I R I G H T  

T I N E  ULOB UCH VROB XNL XNCH XNR YTN E L n l N  SSTR ( S l U P E  XLDBL X l C H  XLOBR I T R I R l  I D C  ICONT CORRR TOPYID ENDST 

I rSECNO 23.912 
3280 CROSS SECTION 23.91 EXTENOEO .23 FEET 

1 3302 YRRNING: CONVElRNCl CIIINGE OUTSIDE OF IICCEPTRBLE RRNGE, K R l T 1 0  = 1.43 

1 3495 OVERBlNK RREII IISSUMEO NON-EFFECTIVE, E l L E R =  1480.00 ELRER= 1480.00 

R O Y  O I I T R I B U I I O N  FOR SICNO= 23.R ENSEL= 1461. 13 

1 3 I :  CONVII I INCE C l N b i  O U T i I D i  OF IICCil 'TRBLI RWI. L M T I I  = 1.42 

- 
FLOU D I S T R I B U T I O N  FOR SECNO= 23.99 CYSEL* 1462.77 

PRGE 77 



1 SECNO DIF'I; CYSEL CRlUS USELK EC HU HL OLOSS BANK ELEU 
0 QLOE QCH QROB ALOB ACH AROB VOL TUA LEFT/RIGHT 
T I V E  ULOf  UCH URO8 XNL XNCH XNR UTN E L n I N  SSTR 

I SLOPE XLOB- XLCH XLOBR I T R I A L  I D C  I C O N 1  CORAR TOPUIO ENOST 

1 F l O Y  D I l l R l l U T I O ( i  FOR SE1N0= 24.09 CYSEL; 1463.78 

STA= 9953. 9955. 9972. 10052. 10064. 10091. 10108. 10118. 1 PER !I= .8  6.7 5.9 6.2 6.4 1.1 1 
AREI=  1.e 94.9 7 7 , l  94,O 131.8 38.8 7 . 2  

UEL= .8 3.9 4.2 3.6 2.7 1.6 . 7  
. S  5.6 1.0 7.8 4.9 2.3 .7 

1 SPECIAL  BRIDGE 

SB XK XKm COF9 RDLEN BYC BY P B A R E I  SS ELCHU ELCHD 
.90 1.56 3.00 100.00 71.60 3.00 590.00 . O O  1453.60 1453.60 

1 *SECN0 24.096 

l ILoU 
EGPRS EGLYE H3 UUEIR PPR BARER TRAPEZOID E L l C  ELTRD U E l R L N  

AREA I l465,8S 14-54.67 .02 0. 5500. 590. 590. 1462.20 1466.70 0. 

FLOU O I S T R I B U T I U 8  FOR SEENO= 24.10 CYSEL= 1465.22 

I 



SECNO DEPTH CYSEL CRlUS YSELK EG 1 ,  HU HL OLOSS BANK ELEU 
Q L O L  QCH QROB RLOB RCH RHO8 UOL TUR LEFT/RIGHT 

TINE UL05 UCH UR08 XNL XNCH XNR U TN ELMIN SSTR 

I SLOPE XLOEL XLCH XLOBR ITRIAL I O C  ICONT CORRR TOPYID ENDST 

FLOU OISTRIBUTION FOR SECNO= 2 4 , l I  CYSEL= 1465.72 

SIR= 9951. 9955. 10064. 10091. 10108. 10123, 
PER I= . I  91.2 7 .0  1 .5  . 2  

2.9 1067.7 149.2 49.7 15.4 
UEL= 1.0 4 . 7  2.6 1 .7  .8 

( 3 0 2  URRHINI: CONUElRNlE CHRNGE OUTSIDE OF lCCEPTRlLE RRNGE. 111110 = 1.45 

FLOU OISTRI8UTIDN FOR SECND= 24.19 [USEL= 1466.16 

STR= 9940. 10142 1 PER Q= 100.0 
RRER= 1800.1 

3.1 
9.0 

I ",'" 
3302 URRNlNG: CDNVEYaNCE CHRNGE DUTSIOE OF RCCEPTRBLE RRNGE, KRRTIO = 2.21 



PRGE 80 

SECNO DEP-I CYSEL CRIUS YSELK EG 1 Q 
HU HL OLOSS BANK ELEV 

OLC5 QCH QROB ALOE RCH AROB VOL TUA LEFT/RIGHT 
TltlE ULSL UCH UROB XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLCEL XLCH XLOBR ITRIAL IDC ICONT CORRR TOPYIO ENOST 

I FLOU OlSTRIBUTIElN FOR SECNO= 24.32 CYSEL= 1466.37 

STA= 9857. 9871. 10064. 10174. 10177. 10220. 10229. 
PER P= 2 78.5 13.2 6 . 1  2.0 . O  1 t?RER= 2 1 6  2459.6 638,4 332,O 170.7 5.0 

UEL= .5 1.8 1 .1  1.0 .6 .2  
OEPTH= 1.4 1 2 . 7  9.1 7.7 4.0 .6 

I 3302 YRRHING: CONVEYRNCE CHANGE OUTSIDE OF RCCEPTABLE RRNGE, KRRTIO = .35 

( ROY OIITRI8UTII. FOR SICNO= 24.44 CYSEL* 1466.41 

STR= 9926. 9928. 10122. 10142. 10166. 10180. 10206, 1 PER Q= .O 7 9 . 0  6 . 1  8 . 4  4 .1  2.5 
AREA= 1.6 1413.1 122.2 158.6 82.7 79.6 

I 3301 HY CHANGEO M R E  THRN HVINS 

I 3302 URRlilNG: CONVEYRNCE CHANGE OUTSIDE OF ACCEPTRBLE RRNGE, KRRTIO = .29 



SECNO DEPTH CYSEL CRIYS YSELK EG I Q 
HU HL OLOSS BANK ELEV 

PLOS QCH PRO8 ALOE RCH RROB UOL TUR LEFT/RIGHT 
T I M E  V UCH UROE XNL XNCH XNR UTN E L M I N  SSTR 
SLOPE XLCBL XLCH XLOBR I T R I A L  1DC ICONT CORAR TOPYID ENDST 

I FLOU D I S T R I B U T I O N  FOR SECNO= 24.54 CYSEL= 1466.71 

STA= 9906. 9914. 10187. 
PER 0% .6 99.4 1 I R t n =  11.6 750.7 

VEL= 3.3 7.3 

I 3301 HV CHANGED nORE THAN HVINS 

7185 M I N I N U H  S P E C I F I C  ENERGY 
1720 C R I T I C R L  DEPTH RSSUIED 1 24#635 5.12 l471,92 1471.92 .OO 1473.42 1,50 5.66 .21 1474.50 

5500. 0.  5500. 0. 0. 559. 0. 1573. 265. 1472.40 
2.01 .OO 9.84 .OO ,000 ,045 ,000 ,000 1466.80 9912.87 

I .021106 650. 491. 220. 11 19 0 .OO 190.17 10103.04 

I FLOU D I S T R I B U T I D N  FOR SECNO= 24.64 CISEL=  1471.92 

S I R =  991j. 10111. 
PER P =  106.0 / RREA= 559.2 

UEL= 9.8 
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SECNO DEPTH CUSEL CRIYS YSELK EG I ,  HU HL OLOSS BANK ELEV 
QL02 QCH PRO8 ALOE RCH RRO8 UOL TYR LEFT/RIGHT 

TIi lE ULOB VCH UROB XNL XNCH XNR U TN ELBIN SSTR 

I SLOPE XLOE; XLCH XLOBR ITRlRL IOC ICONT CORRR TOPUIO ENOST 

1 3302 YRRNING: COIUEIRNCE CHRNGE OUTSIDE OF RCCElTRBlE RRNIE. XRATIO = l , 4 2  

3685 20 TRIALS RTTEMPTED YSEL,CYSEL 
3693 PROBABLE n I N I n u n  SPECIFIC ENERGY 
3720 CllTICRL DEPTH RSSUNEO 

15.530 10.66 1236.86 1236.86 .OO 1241.12 4.26 .54 1 3  1237.50 
0. 16000. 0. 0. 966. 0.  72. 6.  1238.45 

.00 16.56 ,130 ,000 ,015 ,000 ,000 1226.20 9942.79 
,001717 400.  400. 400. 20 14  0 .OO 114.53 10057.31 

I 
3685 20 TRIALS RTTEMPTEO YSEL,CYSEL 
3693 PROB~~BLE n i N I n u n  SPECIFIC ENERGY 
3720 CRITICRL DEPTH RSSUMEO 

15.680 10.66 1240.21 1240.21 . O O  1244.47 4.26 1.36 .OO 1240.85 

I l6O0:; 
0. 16000. 0. 0. 966. 0. 89. 8.  1241.80 

.OO 16.56 . O O  ,000 5 ,000 ,000 1229.55 9942.78 
,001715 792. 792. 792. 20 5 0 $ 0 0  114.5410057.32 

*SECNO 15,878 

I 
3685 20 TRIRLS RTTEMPTED YSEL,CUSEL 
3693 PROBABLE n r N I n u n  SPECIFIC ENERGY 
3720 CRITICRL DEPTH RSSUnED 

15.878 10.12 1243.99 1243.99 . O O  1248.07 4.08 1.79 .02 1244.70 

I I""":; 0. 16000. 0. 0. 987. 0. 113. 11. 1244.71 
.%O 16.21 .OO ,000 ,015 .OOO ,000 1231.87 9939.42 

.001711 1045. 1045. 1045. 20 8 0 . O O  121.15 10060.56 

3685 20 TRIALS RTTEMPTEO USEL,CYSEL 

I 3693 PROBRBLE n r H m u n  sPEcrFIc ENERGY 
3720 CRITICRL DEPTH ASSUnEO 

PRGE 84 
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( SEENO OiPlH I Y S t L  CRIUS YPELK EG HU HL OLOSS BBNK [LEU 
0 PL06 PCH QROB RLOB RCH RROB VOL TUR LEFT/RIGHT 
TIME ULOB UCH UROB XNL XNCH XNR UTN ELflIN SSTR 1 SLOPE XLORL XLCH NLMR ITRlRL IDC ICON1 CORRR TOPYID ENDST 

5227 OOUNSTRERn ELEU I S  1243.33 , NOT 1244.93 HYDRAULIC JUflP OCCURS DOUNSTRERn ( I F  LOU FLDY CONTROLS) 

XKOR CDFP ROLEN BYC BUP BRREA SS ELCHU ELCHD 
.90 1.56 3.00 100.00 82.32 6.00 1447.00 1.84 1235.45 1235.07 

*SECND 15.940 
3 2  CROSS S E C T  15.94 EXTENDED 1.84 FEET 

1 3301 HU ClRNGED M R t  TURN HUINS 

CLRSS B LOU FLOU 

3420 BRIDGE Y.S.= 1245.43 BRIDGE VELOCITY= 16.55 CRLCULRTEO CHRNNEL RRER= 945. 

EGLYC H3 PYEIR PLOU BRRER TRRPEZOIO ELLC ELTRD MEIRLN 
RREA 

3301 HU CHANGED HORE THAN HUINS 

3681 20 TRIALS IITTENPTEO YIIL.CYSEI 
3693 PROBRBLE flIHIflUM SPECIFIC ENERGY 

I 3720 CRITICRL DEPTH RSSUflEO 



PRGE 86 

SECNO DEPTH CYSEL CRIUS YSELK EG I Q 
HU HL OLOSS BANK ELEV 

P L 0 6  QCH PROB RLOB RCH RROB VOL TYR LEFT/RIGHT 
T I M E  VLOB UCH OROB XNL XNCH XNR Y TN E L I I N  SSTA 

I SLOPE XLOEL XLCH XLOBR I T R I R L  I O C  ICONT CORRR TOPYIO ENOST 

*SECNO 16.148 
3685 20 T R I R L S  ATTEMPTED YSE1,CYSEL 
3691 PROBRBLE n I N I n u n  SPECIFIC ENERGY 
3720 C R I T I C R L  DEPTH (ISSUKD 

16.148 12.61 1252.85 1252.85 
0. 16000. 0. 

. I1 .OO 17.29 .00 
.001698 660. 660. 660. 

*SECNO 16.264 
3685 20 T R I A L S  RTTEMPTED YSEL,CYSEL 
3693 PROBABLE n I N I H U M  S P E C I F I C  ENERGY 
3720 L R l l l l R L  DEPTH R I I U l E D  

16.264 12.61 1255.44 1255.44 
0. 16000. 0. 

.OO 17.29 . O O  
.001699 612. 612. 612. 

I 
3685 20 T R I R L S  ATTEMPTED YSEL,CYSEL 
3693 PROBRBLE I l I N l t I U M  S P E C I F I C  ENERCY 
3720 C R I T I C R L  DEPTH RSSUnED 

16.373 1Z.61 1257.87 1257.87 

I 16001i 0. 16000. 0. 
.OO 17.29 .OO 

.001699 576. 576. 576. 

3685 20 7 R I R L S  RTTEMPTED YSEL,CUSEL 

I 3693 PROERBLE H I N I n U M  S P E C I F I C  ENERGY 
3720 C R I T I C A L  BEPTH RSSUMED 

16.481 I l l  1259.50 1259.50 

I I6O0l4 

0. 16000. 0. 
- 0 0  17.08 .OO 

.001703 570. 570. 570. 



SECNO DEPTH CYSEL CRIYS YSELK EG 1 Q 
HU HL OLOSS 8RNK ELEV 

PLO8 QCH PROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
T I M E  V L O i  UCH UROB XNL XNCH XNR MTN E L M I N  SSTR 

I SLOPE XLOGL XLCH XLOBR I T R I R L  IDC I C O N 1  CORRR TOPYID [NOST 

*SECNO 16.601 
3685 20 T R I R L S  RTTEMPTEO USEL,CYSEL 
3693 PROBtl81E R I N I M U I I  S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH RSSUMED ( 16601 11.88 1262.14 1262.14 ,OO 1266.70 4,56 1.08 .01 1263.87 

16000. 0. 16000. 0. 0. 934. 0. 197. 20. 1262.37 
.I5 .OO 17.13 .OO ,000 ,015 ,000 ,000 1250.26 9947.26 

I .001716 634, 634. 634. 20 5 0 .OO 104.29 10051,55 

M C N O  16.694 
7185 M l N I H U n  S P E C I F I C  ENERGY 
3720 C R I T I C l l L  OEF'TB RSSUMED 

16.694 11.19 1263.45 1263.45 
0. 16000. 0. 
.OO 16.82 .OO 

.001718 491. 491. 491. 

I 
fSECNO 16.823 

I 
3685 20 T R I R L S  BTTEMPTED YSEL,CUSEL 
3693 PROBABLE R l N l n U M  S P E C I F I C  ENERGY 
3720 C R I T I C R L  DEPTH RSSUMED 

7185 n I N I n u n  SPECIFIC ENERGY 
3720 C R I T I C R L  DEPTH RSSUMED , I 16.902 11.19 1267.3E 1267.38 

16000. 0. 16000. 0. 
.17 .OO 16.54 -00 1 .001727 411. 417. 417. 

I *SEEN0 16.970 
7185 M I N I R U t l  S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH RSSUMED 

16.970 11.83 1268.19 1268.19 I l6000. .OO 1272.36 4.18 .62 -01 1269.30 
0. 16000. 0. 0. 976. 0. 239. 25. 1270.78 

.18 .OO 16.40 .OO ,000 5 ,000 .OOO 1256.36 9940.53 

I ,001755 353. 359. 359. 2 8 0 .OO 118.98 10059.51 



SECNO DEPTH CUSEL CRIUS USELK EG I Q 
HU HL OLOSS BANK ELEU 

QLOE QCH QROB ALOE RCH RROB UOL TYR LEFT/RIGHT 
TINE ULOB UCH UROB XNL XNCH XNR WTN ELf l IN SSTR 

I SLOPE XLOBL XLCH XLOBR ITRIRL IOC ICONT CORRR TOPYIO ENOST 

5227 OOYNSTRERfl ELEU I S  1266 .61  . NOT 1268 .19  HYORRULIC JUMP OCCURS OOYNSTREAil [ I F  LOU FLOY CONTROLS) 

1 SB XK XKOR COFP ROLEN BUC BUP BRRER SS ELCHU ELCHO 
. 9 0  1 .56 7 .00  100 .00  82.57 6 .00  1513.00 1 , 6 1  1258 .71  1258.33 

I .SECNO 1 6 . 9 l  
3280 CROSS SECTION 16.99 EXTENDED 1.43 FEET 

CLRSS B LOU FLOY 

3420 M I O L E  I.$.= 1261.78 BlllOGE V ILOCIT I=  16 .75  CALCULRTEO CHRHNEL ARER= 934. 

ECLYC H3 PYEIR PLOY BRREA TRRPEZOIO ELLC ELTRO UEIRLN 
RRER 

PAGE 88 



SECNO DEF-d CYSEL CRIYS YSELK EG I ,  , .. HV HL OLOSS BRNK ELEV 
U . :  PCH PROB RLOB RCH RROB VOL TUR LEFT/K IGHT 

T I M E  V L L T  UCH UROB XNL XNCH XNR UTN E L M I N  SSTR 

I SLOPE XL:i. XLCH XLOBR I T R l R L  IOC ICONT CORRR T O P Y I D  ENDST 

I 3301 HU CHRNGED %RE THRN HUINS 

7185 M l N I I l U t l  S F E C I F I C  ENERGY 
7720 C R I T I C R L  DEPTH RSSUNED 1 17.206 5.70 1272,iO 1272.70 .OO 1275.43 2.73 1.19 .06 1279.00 

16000. 0. 16000. 0. 0. 1207. 0. 272. 29. 1279.00 
.20 .DO 13.26 .OO ,000 ,015 .OOO ,000 1267.00 9888.13 1 ,001922 l b ?  769 769. 4 1 8 0 ,OO 223.73 10111.87 

*SECND 17.360 
U T E  E L  C 1275.400 

I 3302 YARNING: CONUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RRNGE, KRRTIO = 11.77 

I 3301 HU CHRNGED nORE THRN HUINS 

3685 20 T R I R L S  ETTEMPTEO USEL.CYSEL 
3693 PROBRBLE H I N l n U f l  SPECIFIC ENERGY 
3720 C R I T I C R L  DEPTH RSSUMEO 

17.474 10.46 1280.76 1280.76 .OO 1282.72 1.96 .03 .58 1279.10 

I 
3301 HV CHRNGED nORE THRN HV lNS 

3302 URRNING: UlNVEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RRNGE, KRRTIO = 2.12 

I 

PRGE 89 
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SECNO DEF- I  CYSEL CRIUS USELK EG 1 ,  HV HL OLOSS BRNK ELEV 
Q L Z  QCH PRO8 ALOB RCH RROB UOL TUR LEFT/RIGHT 

TI f lE  ULCS UCH URO8 XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLOE, XLCH XLOBR ITRIRL IOC ICONT CORRR TOPYIO ENOST 

I 3302 URRNING: CDNVEYRNCE CHANGE OUTSIDE OF RCCEPTABLE RRNGE, KART10 = . 6 0  

1 3301  HY CHRNSEO M R E  THRN NUINS 



SECNO OEPZ CYSEL CRIYS YSELK EG I !? 
HU HL OLOSS BANK ELEU 

PLOi PCH PROB RLOB RCH RROB UOL TUR LEFT/RIGHT 
TInE UL06 UCH UROB XNL XNCH XNR UTN ELNlN SSTR 

I SLOPE XLOS, XLCH XLOCR I T R I l L  I O C  ICONT CORRR TOPUIO ENOST 

CCHU= ,300 E H V =  ,500 1 .Sic10 18.042 

3302 YRRNING: DNUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RANGE, KRRTIO = 1.48 

I - 
1470 ENCRORCHIIRCP STRTIONS- 9951.6 10048.4 TYPE= 1 TRRGET= 96.780 

18.042 11.58 1293.88 '00 1293.80 1297.33 3.45 3.16 .18100000.00 I 14000. 0. 14000. 0. 0. 939. 0.  626. 61. 100000.00 
.49 .;DO 14.91 .OO ,000 ,025 ,000 .OOO 1282.30 9951.63 

I 
.003823 6Z9. 5 550. 4 0 0 . O O  96.7210048.35 

1 SPECIRL BRIDGE 
- 

SB XK XKglA COFQ ROLEN BNC BUP BRRER SS ELCHU ELCHD 

I 1.05 1,.56 3.00 . O O  75.00 4.00 1059.00 .81 1280.20 1279.90 

*SECND 18.061 
BTCRRO BRIDGE m N C L =  9951.50 STENCR: 10048.50 1 CLRSS R LOU FLOY 

3420 BRIDGE Y.S.= 1293.65 BRIDGE UELOCITY= 12-55 CALCULRTED CHRNNEL RREA= 1102. 

1 EGPRS EGLK H3 PYEIR &LOU BRRER TRRPEZOID ELLC ELTRO YEIRLN 
ORE A 

3470 ENCRORCHHEW STRTIONS- 9951.5 10048.5 TYPE= 1 TRRGET; 97.000 I 18.06 l  11 . i6  1274.86 .OO 1294.82 1298.19 3.33 .86 .00100000.00 
14000. (D. 14000. 0. 0. 956. 0.  628. 61. 100000.00 

.49 .00 14.64 .OO ,000 ,025 ,000 ,000 1283.10 9951.62 1 M 3 6 0 8  I*. 101. 101. 0 0 0 - 0 0  96.74 10048.36 

3301 HU CHRNGED MURE THAN HUNS 

I 
3302 YRRNING: CBIWUEYRNCE CHANGE OUTSIDE OF RCCEPTABLE RANGE, KRRTIO = 2.20 

PACE 71 



( SECNO O l P T H  CUSEL CRIUS USELK E L  HU HL OLOSS BANK ELEU 
0 QL06  QCH PRO6 RLOB RCH RROB UOL TYR LEFT/RIGHT 
T IME VLOB VCH VROB XNL XNCH XNR UTN E L f l I N  SSTA 

I SLOPE XLOBL XLCH XLO8R I T R I R L  I O C  ICONT CORRR TOPUID ENOST 

1 TARGET; 185.000 
.72 , I5 .78 1286.60 

309. 632. 62. 1284.90 
,035 ,000 1281.10 9900.00 

0 -00 185.00 10085.00 

3470 ENCROACHHENT STATIONS= 9882.2 10110.0 TYPE= 1 TORGET= 227.800 
18.269 15.34 1291.14 .OO 1299.10 1299.91 .77 ,36 .09 1288.40 
14000 1957. 11546. 497. 385. 1555 150 687. 67. 1292.40 

.54 5.08 7.42 331 .035 ,035 ,035 ,000 1283.80 9885.80 

I .000995 500. 502. 500. 2 0 0 .OO 218.17 10103.98 

I 3301 HY CHRNCED PIORE T H M  H U I N S  

3685 20 T R I R L S  I l T E f l P T E D  YSEL,CUSEL 

I 3693 PRO8RBLE f l I N l H U f l  S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH RSSUflED 



I SECNO DEP-r C Y S E L  CRIYS YSELK E G  HU HL OLOSS BANK ELEU 
Q PLOi QCH PROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
TIME ULOE UCH VROB XNL XNCH XNR UTN ELHIN SSTR 

I SLOPE X L D B  XLCH XLOBH 1lRIRL IDC ICON1 CDRRR TOPVID ENDST 

3470 ENCRORCHHEM? STRTIONS= 9885.0 10140.0 TYPE= 1 TRRGET. 255,000 
11.445 17.48 3 4 7 8  1 3 0 4 7  3 0 5 0 3  3 7 5  2 .31  1.04 .42 1290.00 
14000. 46P1. 3 7 3 1  5668. 506. 210. 561, 726. 72. 1290.00 

.57 9.10 17.79 10.11 ,035 5 ,035 ,000 1287.30 9889.17 I . O W 1 4  01. 440. 460, 20 12 0 .OO 250.83 10140.00 

I 
SPECIAL BRIDGE 

1 SB XK XXDR COFP ROLEN BYC BUP BRRER SS ELCHU ELCHD 
,90 2.34 3.00 . O O  6.11 1.00 33.20 . O O  1287.70 1287.40 

I M C N O  18.456 
BTCRRD BRIDGE STENCL= 9885,OO STENCR= 10140.00 

I 3301 HU CHANGE0 BlORE THRN HUINS 

3302 YRRNING: CONVEYRNCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRRTIO = 1.74 

1 PRESSURE AID YEIP FLOY. Y e i r  Submergence B a d  on TRi1I'EZOIOAL Shape 

1 EGPRS E G L K  H3 PYElR PPR BRRER TRAPEZOID ELLC ELTRD YEIRLN 
RRER 

I 
7765.93 1 3 r n . 4 0  1.24 13669. 346. 33. 33. 1294.20 1299.50 255. 

3301 HU CHRNGED RORE THRN HVINS 

I 
3302 YRRNING: EBWVEYANCE CHANGE OUTSlOE OF ACCEPTRBLE RANGE, KRATIO = 2.16 
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PRGE 94 

SECNO DEPTH CUSEL CRIUS USELK EG 1 Q 
HV HL OLOSS BANK [LEV 

PL06 UCH QUO0 RLOB ACH ARO0 UOL TUR LEfT/RIGHT 
TIME ULOb VCH UROB XNL XNCH XNR YTN ELRIN SSTR 

I SLOPE XLO3L XLCH XLOER ITRIRL IDC ICONT CORRR TOPUIO ENDST 

3470 ENCROACHEIFI STRTIONS= 9881.4 10169.8 TYPE' 1 TRRSET: 288.399 1 18.545 19.43 1308,73 . O O  1307.97 1309.09 .36  . 2 9  .06 1294.10 
14000. 1646.  10121, 2233. 526. 1905. 732. 755. 75. 1293.80 

.60  5 . 3  5 3 1  3.05 ,035 ,055 ,035 ,000 1289.30 9881.40 I 0 0 3 3 9  440 466. 480. 2 0 0 . O O  288.40 10169.80 

1 X!.25 
XKOR COFP ROLEN BNC BUP BRREA SS ELCHU ELEHD 

1.56 3.00 .OD 10.40 1.00 56.50 .OO 1289.40 1289.30 

*SECNO 18.583 

I ETCARO BRIDGE STENCL; 9076.10 STENCR= 10177.20 
PRESSURE AN0 UEIR FLOY, Ueir Submergence Based on TRRPEZOIDRL Shape 

E S L K  H3 WEIR QPR ERRER TRAPEZOID ELLC ELTRD UEIRLN 
lRER 



SECNO DEYiE CUSEL CKlYS YSELK EC 1 ,  HU HL OLOSS BRNK ELEU 
QLGZ QCH URO8 RLOB RCH RROB UOL TUR LEFT/RIGHT 

TIME ULGC UCH UROB XNL XNCH XNR YTN ELMIN SSTR 

I SLOPE X L O U  XLCH XLO8R I T R I R L  IOC ICONT CORRR TOPYIO ENOST 

3470 ENCRORCHHEIIT STRTIONS= 9 8 8 3 . 2  1 0 1 1 1 . 7  TYPE- 1 TARGET= 2 2 8 . 5 0 0  

I *sEcNO 19.018 
3 3 0 1  HU CHINGED nORE THRN HUlNS 
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I SICNO O i i T H  C Y S I L  C R l Y S  Y S I L K  EG HV HL OLOSS BANK ELEU 
Q QLOR QCH QROB RLOB RCH RROB UOL TUR LEFT/R IGHT 
T I ~ E  ULCE VCH UROB XNL XNCH XNR UTN t-LnIN SSTR 

I SLOPE XLOBL XLCH XLOBR I T R l R L  I D C  ICONT CORRR TOPUlD  ENDST 

I *sfcNO l9'lI7 
3301 HU CHANGED RORE THRN HVINS 

I 3685 20 T R I R L S  RTTEMPTED USEL,CYSEL 
3693 PROERBLE n I N I n u n  SPECIFIC ENERGY 
3720 C R I T I C R L  DEPTH ASSUMED 

I 
3302 YARNING: CONUEYRNCE CHANCE OUTSIDE OF ACCEPTABLE RANEE, KRATIO = 1.59 

3301 HU CHRNGED HDRE TURN HUlNS 

1 3685 20 T R l R L l  l T T E R P T E 0  Y S E l . C U l f i  
3695 PROBRBLE nlmufi SPECIFIC ENERGY 
3720 C R I T I C A L  DEPTH RSSUflED 

'3470 E N C R O K H H W  STRTlONS= 95'48.0 10017.0 TYPE= 1 TARGET= 109.000 

1 3 4 9 5  OVEREANK R 1 1 A  1 S S U K D  NOH-EFFECTIUE, ELLEA= 1524.00 ELRER= 1324.00 



SECNO DEPTH CYSEL CRlYS USELK EG I Q 
HU HL OLDSS GRNK ELEU 

QLOS QCH PRO8 ALOE RCH RROB UOL TUA LEFT/RIGHT 
TlME ULCS UCH UROB XNL XNCH XNR Y TN ELMIN SSTR ( SLOPE XLCSL XLCH XLOBR ITRIAL IOC ICONT CORRR TOPYID ENDST 

5227 DDUNSTRERn ELEV I S  1318.52 , NOT 1319.69 HYDRAULIC JUMP OCCURS DOYNSTRERM ( I F  LOU FLDY CDNTROLS) 

XXOR COFQ ROLEN BYC EYP BRRER SS ELCHU ELCHO 
.90  1 .56  3.00 . O O  109.00 4.50 1304.00 . O O  1311.70 1311.70 

I *SECNO 19.299 
BTCRRO BRIDGE STENCL= 9948.00 STENCR= 10057.00 

I 3301 HU CHANGED HORE THlN HUINS 

3302 YRRNING: CONVEYANCE CHANGE OUTSIDE OF RCCEPTABLE RRNGE, KRRTIO = 1.45 

I CLRSS B LOU FLDI  

1 3420 BRIDGE U.S.= 1319.93 BRIDGE VELOCITY= 16.28 CALCULATED CHANNEL AREA= 860. 

EGPRS EGLK H3 UNEIR QLOY BRRER TRRPEZOIO ELLC ELTRD YEIRLN 
AREA 1 1 3 2 2 4 8  1324.30 . O O  0. 14000. 1304. 1306. 1324.20 1326.50 0. 

I Y 7 0  ENCRORtHnEO STRTlONS= 9948.0 10057.0 TYPE. 1 TRRGET= 109.000 
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SECNO D E P i r  CUSEL CRlYS USELK EL  I Q 
HU HL OLOSS BRNK ELEU 

PLOb RCH QHOE RLOR RCH RHO8 UOL TYR LEFT/RIGHT 
T I I E  VLOB UCH UROR XNL XNCH XNR YTN ELRIN SSTR 

I SLOPE XL06; XLCH XLOBR ITRIRL IDC ICONT CORRR TOPUlD ENDST 

XKI,?; COFP ROLEN BYC BY P BRREA $5 ELCHU ELCHD 
1 . 5 6  3 .00  100 .00  6 0 . 0 0  2 .00  564.00 . 0 0  1318.60 1317.60 

EGPRS EGLMC H3 QYElR QPR BRRER TRRPEZOID ELLC ELTRO UEIRLN 
RREll 

1332 .07  1 3 I . 8 0  . 0 9  0 .  5800, 564 .  563, 1328.30 1334.80 0 .  

( 3 3 0 2  YMNING: ChlUEYANCE CHRNGE OUTSIDE Of ACCIPTA8LE RRNGI. KURT10 = .36 
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SECNO OEPTH CUSEL CRIYS YSELK EG I ,  HV HL OLOSS BRNK ELEU 
@LOB PCH QROB ALOE RCH RROB UOL TUR LEFT/RIGHT 

TINE ULOB UCH UROB XNL XNCH XNR UTN ELf l IN SSTR 

I SLOPE XLOBL XLCH XLOBR ITR IAL  IDC ICONT CDRRR TOPYIO ENDST 

; ~ ~ ~ u l ~ ~ ~ ~ ~ E O  MORE THAN H U N S  

I 7185 n I N r n u n  SPECIFIC ENERGY 
3720 CRITICRL OEPTH RSSUflEO 

I 3301 HU CHANGED MORE THAN HUINS 

I 
3302 UARNING: CONUEYRNCE CHRNGE OUTSIDE OF ACCEPTABLE RANGE, KR lT lO  = 1.65 

3470 ENCRORCHHENT STtlTIONS= 9969.0 10020.0 TYPE= 1 TARGET; 51.000 

( 3495 OUERBflNK RREA ASSUHED NON-EFFECTIYE, ELLE I=  I336,OO ELREA= 1336.00 

1 SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BUC BY P BARER SS ELCHU ELCHD 
1.25 1.56 3.00 .OO 51.00 3.00 480.00 .OO 1324.10 1323.80 

1 *SECNO 19.986 
BTCRRD BRIDGE STENCL: 9969.00 STENCR= 10020.00 

I 3301 HY CHilNGEO MORE THflN HUINS 

PAGE 100 



SECNO DEPTH CYSEL CRlYS YSELK EC 
4 4  

HU H L  OlOSS BRNK ELEU 
PLOB UCH PRO6 RLOB RCH RROB UOL TYR LEFT/R ICHT 

T IME ULOE UCH UROB XNL XNCH XNR Y TN ELMIN SSTR 

I SLOPE XLOEL XLCH XLOBR I T R I R L  I O C  ICONT CORRR TOPUID ENOST 

EGPRS EGLYC H3 P Y E I R  PPR BARER TRRPEZOIO ELLC ELTRD Y E I R L N  
AREA I 133744 1336.36 .75 0. 5800. 480. 480. 1334.10 1337.90 0. 

I 
3470 ENCROACHMENT STRTIONS; 9969.0 10020.0 TYPE= I TARGET= 51.000 

3685 20 T R I A L S  ATTEMPTED YSEL,CYSEL 
3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

1 3720 C R l T I C R L  DEPTH ASSUMED 

I 3470 ENCROACHMENT STATIONS= 9775.0 10025.0 TYPE= 1 TARGET= 50.000 

3495 OUERBRNK AREA ASSUMED NON-EFfECTIUE, ELLER- 1340.00 ELRER- 100000.00 

3301 HU CHANGED MORE THAN HUINS 

I 

PRCE 101 



PAGE 102 

SECNO OEPYH CYSEL CRIUS YSELK EG I Q 
HU HL 01055 BONK ELEV 

QLOE QCH QROB RLOB ACH AROB UOL TUR LEFT/RICHT 
TINE ULOE VCH UROB XNL XNCH XNR UTN ELNIN SSTG 

I SLOPE XL05L XLCH XLOBR ITR IAL  IDC ICONT CORAR TOPYID ENDST 

( 3302 YARNING: N Y N C  CHANGE OUTSIDE OF ACCEPTABLE R A E  KRilTIO I 7 3  

I 3470 ENCRORCHNEKT STRTIONS= 9972 .0  10029.0  TYPE= 1 TARGET; 57.000 

3495  OUERRANK RBEA RSSUflED NUN-EFFECTIVE, ELLEA= 1344 .00  ELREA= 1340 .80  

3470 ENCROACHflEU STATIONS: 9964 .0  10035.0  TYPE= 1 TARGET= 71 .000  

1 3 0 1  HU CHANGED PORE THAN HVlNS 



( s f c N o  OiPiW c u s l l  i l l u s  u s t L K  nu HL oLoss  M N K  ELEU 
Q OL36 QCH PROB ALOE RCH RROB VOL TUR LEFT/RIGHT 
T lUE ULCB UCH VROE XNL XNCH XNR UTN ELMIH SSTR ( SLOPE X i3EL  N C H  XLOM I T R I R l  IDC JCONT CORRR TOPYID ENDST 

( 3495 O U E R M I I  RPER R11UME0 NOH-ERECTIUL, ELLEI= 1 3 5 1 5 0  E l A E l =  1351.50 

( SPECIRL 111161 

SB XK XKOR COFP RDLEN 8UC BUP BRREA SS ELCHU ELCHO 

EGPRS EGLUC H3 QYEIR QPR BRRER TRRPEZOID ELLC ELTRD YEIRLW 
RAEA 1 1349.99 1349 .11  .68  0 .  5800. 576. 576.  1349.70 1354.50 0 .  

I 3495 OUERBRNK RRER RSSUNEO NOH-EFFECTIVE, ELLEA= 1352.50 ELRER. 1352.50 

I 3301 HV CHRNGED NORE THAN HUINS 

PAGE 103 



SECNO 0EP:d CYSEL CRlYS USELK EG I Q 

HV H L  OLOSS RANK ELEU 
PLGE BCH QROR RLOR RCH AROB UOL TYA LEFT/RIGHT 

T IME ULCS UCH UROB XNL XNCH XNR YTN E L M I N  SSTA 

I SLOPE XLGGL XLCH XLORR I T R I R L  I O C  ICONT CORRR TOPYID ENOST 

1 ::~~Y2::~~E0 M R E  THl lN HUINS 

( 3302 YARNING: CONUEYANCE ClANGE OUTSIDE OF ACCEPTABLE RRNGE. KRATIO = .ii 

XKOR COFQ ROLEN BYC BY P RARER SS ELCHU ELCHO 
1 . 5 6  3 . 0 0  100.00 51 .00  3.00 576 .00  .OO 1339.30 1339.30 

I *SECNO 20.444 
PRESSURE FLOY 

1 E G P S  EGLYC H 3  P Y E I R  QPR BARER TRAPEZOID ELLC ELTRD YEIRLN 
AREA 

3470 ENCRORCHHEKT STATIONS. 9985.0 10036.0 TYPE= 1 TARGET= 51.000 

'5495 OYERRRNK 110 ASSUREO I O N - B F E C T I U E ,  E l L M =  1353.50 ELRER= 1353.50 

PAGE 1 0 4  
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SECNO DEPTH CUSEL CRIYS USELK EG I Q 

HU HL OLOSS BANK ELEV 
PL05 QCH PRO8 RLOB RCH RROB UOL TYR LEFT/RIGHT 

TIME VLC8 UCH UROB XNL XNCH XNR Y TN ELMIN SSTR 

I 
SLOPE XLOG XLCH XLOBR ITRIRL IDC ICONT CORRR TOPYID ENDST 

3495 OVERBANK ARER RSSUnEO NUN-EFFECTIVE, ELLER= 1363.00 ELREA= 1363.00 

I 5227 DOUNSTREAR ELEV I S  1357.00 , NOT 1358.28 HYDRAULIC JUnP OCCURS OOUNSTRERfl ( I F  LOU FLOU CONTROLS) 

SB XK XCOR COFP ROLEN 8UC BUP BARER SS ELCHU ELCHO 

I 3301 HV CHANGED NORE THlN HUINS 

I 3302 UARNINC: CONVEYANCE CHRNGE OUTSIDE OF ACCEPTRBLE RRNGE, KART10 = 1.54 

CLRSS B LON FLOY 

ECLMC H3 PYEIR PLOY BARER TRRPEZOIO ELLC ELTRO UEIRLN 

ltCPRS 0 0  1 1 2 . 1  
RRER 

. O O  0. 5800. 576. 576. 1763.00 1366.00 0. 

PRGE 106 



SECNO DEPTH CUSEL CRIYS YSELK EG 1 ,  HU HL OLOSS BANK ELEU 
E:;B QCH PRO8 ALOB ACH AROB VOL TYR LEFT/RIGHT 

Tlf lE U13B UCH UROB XNL XNCH XNR UTN ELflIN SSTR 1 SLOPE XLDBL XLCH XLOER lTRlRL 10C ICON1 CORRR TOPYID ENDST 

3470 ENCROACHIENT STATIONS= 9965.0 10043.0 TYPE- 1 TRRGET= 78.000 

SPECIAL BRIO61 

5227 DOYNSTREM ELEU I S  1361.25 , NOT 1362,80 HYDRAULIC JUMP OCCURS OOYNSTRElM ( I F  LOU FLOY CONTROLS) 

1 '"!,05 XKOR COFR RDLEN BYC BY P BARER SS ELCHU ELCHD 
1.56 3.00 100.00 77.30 3 3 0  655.00 .00 1357.40 1356.50 

I xSECN0 20.841 
CLRSS B LOU FLau 

3420 BRIDGE Y . S . =  1362.71 BRIDGE VELOCITYz 13.62 CRLCULRTED CHRNNEL RRER= 393. 

I ElPRS EiLYC H3 QYEIR PLOY BARER TRAPEZOID ELLC ELTRD YElRLN 
RRER 1 l i b 4 . 7 0  L366.18 . O O  0. 5800. 655. 592. 1365.40 1369.90 0. 

3495 OUERBANK lREA RSSUIEO NON-EFFECTIVE. ELLEA= 1367.90 ELRER; 1367.90 

PRCE 107 



SECNO OEPTG CUSEL CRIUS YSELK EG 1'2 HU HL OLOSS BANK ELEV 
BLOC PCH PROB ALOB ACH AROB UOL TUA LEFT/RICHT 

TIME UL05 UCH UROE XNL XNCH XNR UTN ELMIN SSTR 

I SLOPE XLOE. XLCH XLOBR ITRIAL IOC ICONT CORAR TOPYID ENOST 

1 3302 YARNING: CONUEYANCE CHANGE OUTSIOE OF ACCEPTAlLE RANGE, KRAT10 = 1 , b l  

I 3470 ENCROACHMEKI STATIONS= 9904.0 10060.0 TYPE= 1 TARGET= 156.000 

3495 OUERBANK AREA ASSUME0 NUN-EFFECTIVE, ELLEA= 1365.30 ELREA= 1367,60 

I CCHU= ,100 CEHU= ,300 
*SEENO 20.942 

I 
3302 UARNING: CONUEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRRTIO = .66 

3470 ENCROACHMENT STATIONS= 9860.0 10110.0 TYPE= 1 TARGET* 250.000 ( Z,, 7.71 1367,31 .00 1367.37 1368.03 .72 1.25 .00100000.00 
8. 4804. 996. 0.  673. 200. 1083. 112, 1366.50 

1.00 .OO 7 1 3  4.97 ,000 ,035 ,035 ,000 1359.60 9860.00 

I ,004542 530. 433. 490. 2 0 0 . O O  250.00 10110,OO 

I 3685 20 TRIALS RTTEMPTED USEL,CUSEL 
3693 PROBABLE flIHIMUM SPECIFIC ENERGY 
3720 CRITICRL DEPTH RSSUMED 

PACE 108 
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SECNO DEPTH CUSEL CRIYS YSELK EG I ,  HU HL OLOSS BANK ELEU 
PLGE PCH PROB RLOB RCH AROB UOL TUR LEFT/RIGHT 

TIME O L C ~  UCH UROB XNL XNCH XNR YTN ELMIN SSTR 

I SLOPE XLEYL XLCH XLOBR I T R I R L  I D C  ICONT CORRR TOPYID ENOST 

I 3685 20 T R I R L S  l T T E R P T E 0  USEL,CYSEL 
3693 PROBRBLE n I N I M U f I  S P E C I F I C  ENERGY 
3720 CRITICRL KPTH n s s u n E o  

3470 ENCRORCHRHT STRTIONS= 9852.0 10077.0 TYPE- 1 TRRCET= 225.000 1 21,484 6 8 7 1 4  138714  3 6 5 4  3 8 8 6  1.46 1.90 ,28 1386.90 
5800. 996. 4739. 65. 173. 456. 27. 1131. 125. 1386.50 

1.10 5.75 10.38 2.38 ,040 ,035 ,040 ,000 1378.50 9852.00 1 .007532 650. 6 3 9  120. 20 10 0 . O O  215.98 10077.00 

3302 UARNING: EONUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RRNGE, KART10 = 1.40 

*SECNO 21.669 

I 3280 CROSS SECTION 21.67 EXTENDED .53 FEET 

3301 HU CHANGED nORE THRN H U N S  

1 3 6 8 5  20 T R I R L S  l T T m T E O  YSEL.CYSEL 
3693 PROBRBLE nIwrnun SPECIFIC ENERGY 

I 3720 C R I T I C l l  DEPTH ASSUMED 

PRGE 110 



PRGE 111 

SECNO OEFTH CYSEL C R I Y S  USELK EC 1 ,  HU HL OLOSS BRNK ELEU 
P L ~ B  PCH PRO8 RLOB RCH RROB UOL TUR LEFT/RIGHT 

TINE VLOB UCH UROB XNL XNCH XNR Y TN E L I I N  SSTR 

I SLOPE XLOBL XLCH XLOBR I T R I R L  I O C  ICONT CORRR TOPYIO ENDST 

I 3301 HU CHRNSED NORE THRN HUlNS 

I 
3302 YIRNINC: CONUEYRNCE CHRNGE OUTSIDE OF ACCEPTABLE RANGE, KART10 = 1.67 

3302 YRRNING: CONVEYRNCE CH8N6E OUTSIDE OF ACCEPTABLE RBNGE, K R R T I O  = .68 I *sEcNO 21'84@ 



SECND DEPTH CUSEL CRIYS USELK EL I Q 
HU HL OLOSS BONK [LEU 

PLOB QCH QROB ALOE RCH RROB UOL TUR LEFT/RICHT 
TIME VLOE UCH UROE XNL XNCH XNR U TN ELMIN SSTR 

I SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORRR TDPUID ENOST 

2 R N N  IONUEitlNCE CHRNGE OUTSIDE OF RCCEPTRBLE ARNGE. KRtlT10 = 2.29 

I 
3301 HU CHPNGED HOAE TURN HUINS 

3302 URRNING: CQNUEYANCE CHRNGE OUTSIOE OF RCCEPTRBLE RANGE, KRRTIO = .40 

3470 ENCRORCHnEKI STATIONS= 9630.0 10051.0 TYPE* 1 TRRCET= 421.000 
21.953 7.25 1401.25 . O O  1401.09 1402.14 .89 .20 .20 1400,ZO 1 5600. 2417. 2959  162. 4 6 6  325. 36. 1175. 138. 1398.30 

1.19 5.32 9.11 4.47 ,045 ,045 ,045 ,000 1394.00 9630.00 

1 3 0 1  HU CHRNGEO M R E  THRN HUINS 

I 3302 URRNING: CMUEYRNCE CHRNGE OUTSIDE D f  RCCEPTRBLE ARNGE, KRRTIO = 1.48 



SECNO DEf'T3 CUSEL CRlUS YSELK EL 1 ,  HU HL OLOSS BANK ELEU 
Q L 0 6  QCH QROB RLOB RCH RRO8 UOL TYR LEFT/RIGHT 

TINE ULOE UCH UROB XNL XNCH XNR Y T N  E L f i I N  SSTR 

I S l O P E  XLCBL XLCH XLOBR I T R I A L  I D C  . ICONT C O R M  TOPYIO ENDST 

3265 D I U I D E O  FLOY 

3210 CROSS S E C T 1 0 1  22.17 EXTENDED .41 FEET 

1 3265 OIUIOEO FLOY 

I 3302 YRRNING: CONUEYRNCE CHANGE OUTSIOE OF RCCEPTRBLE RbNGE, KRRTIO = .69 

3470 ENCRORCHHEHT STRTIONS= 9650.0 10027.0 TYPE= 1 TRRGET= 377.000 1 22.273 8.25 1407.65 ' .OO 1416.70 1408.37 .72 1.80 .I1 1404.10 
5600. 1486. 4114. 0. 345. 547. 0. 1213. 150. 100000.00 
1.27 4.31 7.52 .OO .045 ,045 .OOO .OOO 1399.40 9650.00 

I .005131 470. 570. 580. 2 0 0 .OO 292.96 10027.00 

PRGE 113 



SECNO O E P i H  CYSEL CRIUS YSELK E L  I ,  HV HL OLOSS BANK ELEV 
PLBE QCH QROE RLOR RCH RROB UOL TUR LEFT/RIGHT 

T I n E  ULOR UCH UROB XNL XNCH XNR Y TN E L M I N  SSTR 

I SLOPE XLOEL XLCH XLOBR I T R I R L  IDC ICONT CORRR TOPUID ENDST 

1 3 1 0 1  HU CHRNGEO M R E  THRN H U l N S  

7 1 8 5  I I N I i l U i l  S P E C I F I C  ENERGY 

I 3 7 2 0  C R I T I C R L  DEPTH RSSUVEO 

I ~:~:l:2~~:::E0 f lORE THRN H U I N S  

1 3 1 2  YRRNING: TYNWYANCE C H M G E  O U T S l O t  OF R C C E P I O L E  RRNGE. KRt lT10  = 3 . 1 1  

I 
3 3 0 2  URRNIHG: CONVEYANCE CHRNGE OUTSIDE OF RCCEPTABLE RANGE, KRRTIO = .56 

PRGE 1 1 4  





SECNO DE iT3  CUSEL CRIWS USELK EG I Q HV HL OLOSS. BRNK ELEV 
QL06 BCH BROE ALOE RCH RROB VOL TUR LEFT/RIGHT 

TIRE VLOi VCH VROE XNL XNCH XNR YTN ELRIN SSTR 

I SLOPE X L O U  XLCH XLOBR ITR lRL  IOC ICONT CORM TOPUID ENDST 

1 3301 HY CHWGED MORE THIN HVINS 

I 3302 URRNING: CONVEYANCE CHRNGE OUTSIDE OF RCCEPTRBLE R I N K ,  KRRTIO = 2 .41  

I *sEcNO 23.253 
3301 HV CHRNGED #ORE THRN HUINS 

3685 2 0  TRIRLS RTTEMPTED USEL,CUSEL 

3720  CRITICAL DEPTH RSSUflED 

I 3301  HV CHANGED 610RE THRN HVINS 

PRGE 116 
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SECNO DEPTH CYSEL CRIYS YSELK EG 1 ,  HU HL OLOSS BANK ELEU 
QLOB QCH PRO6 RLOB RCH AROB UOL TUA LEFT/RIGHT 

T I M E  U L 0 6  UCH UROB XNL XNCH XNR UTN E L I I N  SSTA 

I SLOPE X L D i l  XLCH XLOBR I T R I R L  I D C  ICONT CORRR TOPUIO ENDST 

1 3302 U(IRN1NG: tOttUEYRNCE CMNGE OOTSlDE 0 1  l C C E P T A l l E  RANGE, 1.1.10 = 1 .42  

3470 ENCROICHI IMT STATIONS- 9969.0 10036.0 TYPE= 1 TARGET= 67.000 1 23.334 7 .82  1440.42 .OO 1440.40 1441.84 1.42 4.34 .15100000.00 
3400. 0.  3400. 0 .  0 .  355. 0 .  1325. 171. 100000.00 

1 , 5 0  .OO 9 . 5 7  ,013 ,000 ,040  ,000 ,000  1432.60 9969.01 1 ,007521 4 0 0  4 1 7  420. 2 0 0 .OO 66.99 10036.00 

*SECNO 23.544 

3301 HU CHONLEI  n 0 l E  THAN H Y l N 5  

1 SPECIAL  B R I D I E  



SECNO DEPTH CYSEL CRIYS YSELK EC I Q 
HU HL OLOSS BANK ELEU 

PLOB PCH PRO6 RLOB RCH RROB UOL TUR LEfT/RIGHT 
TIDE VLO?. VCH UROB XNL XNCH XNR Y TN ELMIN SSTR 

I SLOPE XLO~L XLCH XLOBR ITRlRL 1DC ICONT CDRRR TOPYID ENDST 

XKOR COFP RDLEN BYC 8YP BRRER SS ELCHU ELCHO 
2.48 3.20 -00  5.70 1.00 14.10 . O O  1442.00 1441.40 

1 ~ ~ ~ ~ U 2 ~ ~ ~ ~ ~ E ' J  t l N E  TIIRN HVINS 

3 3  A R N N :  CONUEIANCE CHRNIE OUTSIOE 0 1  lCCElTilBlE RRNGE. 1 1 1 1 0  = 1.95 

I 
PRESSURE RND UEIR FLOY, Y e i r  Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLYC H3 PUEIR QPR BRRER TRRPEZOID ELLC ELTRO YEIRLN 
RRER 1 3688,08 1453.58 2.79 3249. 152. 14. 14. 1445.00 1449.00 140. 

1 N R 5 C T  23.59 EXTENDED 1.15 FEET 

PRGE 118 



SECNO DEPTH CYSEL CAIYS YSELK EG I Q 
HU HL OLOSS BRNK ELEU 

PLOB QCH QROB RLOB RCH RROE UOL TUR LEFT/RIGHT 
T I M E  U L 0 6  UCH UROB XNL XNCH XNR UTN E L M I N  SSTR 

I SLOPE XLOBL XLCH XLOBR I T R I R L  IOC ICONT CORAR TOPUID ENDST 

1 3495 OUERBANK hRER RSSUMED NON-EFFECTIVE, ELLEA= 1480.00 ELRER= 1480.00 

1 3302 YRRNING: CONUEYWLE CHANGE OUTSIDE OF RCCEPTRBLE RINGE. KRATIO = 1,50 

I 3470 ENCRORCHHENT STRTIONS= 9951.0 10037.0 TYPE; I TRRCET: 86.000 

3495 OUERBRNK RREA ASSUMED NON-EFFECTIUE, ELLER= 1480.00 ELRER= 1480.00 

I *SECNO 23.912 
3280 CROSS SECTION 23.91 EXTENDED .25 FEET 

1 1302 YRRNlNG: l'ONYEIRNCE CHANGE OUTSIDE OF ACCEPTABLE RRNGE, K M T l O  = 1.44 

I 3470 E N C R O A C M m  STRTlONS= 9967.4 10041.0 TYPE= 1 TARGET= 75.590 

3495 OUERBANK RUEA ASSUMED NON-EFFECTIVE, ELLER= 1480.00 ELREA= 1480.00 

PRGE 119 



PRGE 120 

SECND D E i - r  CYSEL CRIYS YSELK EG I ,  HU H L  OLOSS BRHK ELEV 
PLLL QCH QROB RLOB RCH RROB VOL TYR LEFT/R IGHT 

T I M E  !L:E UCH URO8 XNL XNCH XNR Y TN E L M I N  SSTf l  

I SLOPE XLE. .  XLCH XLOBR I T R I R L  I D C  ICONT CORAR TOPOID ENDST 

I 3301 HY CHRNSEl M R E  THRN W I N S  

I 3302 YRRNING: LDNUEYRNCE CHRNGE OUTSIDE O f  ACCEPTRBLE RANGE, KRRTIO = 1.42 

1 '"!90 KOR COFQ ROLEN BYC BY P BRRER SS ELCHU ELCHD 
:.56 3.00 100.00 71.60 3.00 590.00 .OO 1453.60 1453.60 

PRESSURE FLOY 

I ESPRS E S L U  H3 QYEIR QPR BRREA TRRPEZOlD ELLC ELTRD YEIRLN 
RRE A 1 1465.87 lU1.70 .08 0. 5500. 590. 590. 1462,ZO 1466.70 0. 



SECNO D E P 3  CYSEL CRIYS YSELX EG 1 ,  HU HL OLOSS BANK [LEU 
QLC5 QCH QROB ALOB RCH RROB UOL TYR LEFT/RIGHT 

T l R E  ULOh UCH UROB XNL XNCH XNR NTN l L M l N  SSTA I SLOPE XLOLL  XLCH XLOlR  I T R I R L  1 0 1  ICONT CORAR T W Y I O  [ I D S T  

I 
3 3 0 2  YARNING: EDNUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RRNGE, KRRTIO = 1 . 7 0  

PAGE 1 2 1  
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1 StCNO iln1N CYSEL SSTR . LNDST TOPYID DEPTH P HU DIFYSX PYEIR ELTRD ELLC 
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1 SECNO i l N N  C Y S l l  SST l l  ENDST TOPUID DEPTH P HV DIFUSX PUEIR ELTRD ELLC 
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SECNO 

21.742 
21.742 

21.840 
21.840 

21.895 
21.895 

21.933 
21.933 

21.953 
21.953 

22.065 
22.065 

22.165 
22.165 

22.273 
22.273 

22.410 
22.410 

22.483 
22.483 

22.578 
22.578 

22.675 
22.675 

22.794 
22.794 

22.880 
22.880 

22.990 
22.990 

23.097 
23.097 

23.168 
23.168 

BLOB 

52.41 
98.26 

959.51 
644.30 

1584.65 
1941.74 

1780.45 
2164.82 

2441.63 
2479.19 

4240.01 
3771.47 

4120.87 
3712.66 

2028.97 
1486.50 

807.06 
753.22 

311,52 
522.65 

.oo 

. O O  

. O O  
- 00  

1.70 
10.51 

$00 
-00  

.oo 

.oo 

42.80 
.oo 

786.42 
.oo 

P R O e  PERENC 

298.72 . O O  
304.60 200.00 

391.79 . O O  
185.64 200.00 

1132.02 .00 
195.07 245.00 

543.04 .OO 
. O O  420.00 

148.25 .00 
162.15 421.00 

73.45 .oo 
10.73 410.00 

34.45 .oo 
8.17 400.00 

. oo  .OO 
,00 377.00 

157.05 . O O  
115.67 180.00 

666,29 . 00 
. O O  160.00 

. O O  .oo 
.OO 96.00 

.oo .OO 
.OO 198.00 

110.16 .OO 
.OO 183.00 

.oo .oo  

. O O  169.00 

.oo .OO 

.00 136.00 

.oo .00 

. O O  132.00 

312.43 .OO 
239.80 310.00 

STCHL 

9975.00 
9975.00 

9946.00 
9946.00 

9975.00 
9975 .oo 

9865.00 
9865.00 

9969.00 
9969.00 

9961.00 
9961.00 

9983.00 
9983.00 

9933.00 
9933 .oo 

9973.00 
9973.00 

9941.00 
9941.00 

9968.00 
9968.00 

9736.00 
9736.00 

9983.00 
9983.00 

9927.00 
9927.00 

9739.00 
9739.00 

9951.00 
9951.00 

9777.00 
9777.00 

STCHR STENCR 

10091.00 . O O  
10091.00 10140.00 

10054.00 . O O  
10054.00 10100.00 

10031.00 . O O  
10031.00 10080.00 

10140.00 .OO 
10140.00 10070.00 

10029.00 .OO 
10029.00 10051.00 

10028.00 .00 
10028.00 100~0.00 

10018.00 , O O  
10018.00 10020.00 

10028.00 .OO 
10028,OO 10027.00 

10027.00 .OO 
10027.00 10040.00 

10105.00 .OO 
10105.00 10050.00 

10072.00 .OO 
10072.00 10064.00 

10032,oo .oo 
10032.00 10028.00 

10169.00 .OO 
10169.00 10160.00 

10167.00 .OO 
10167.00 10120.00 

10034.00 . O O  
10034.00 10026.00 

10121.00 ,oo 
10121.00 10090.00 

10116.00 .OO 
10116.00 10140.00 
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SUflMRRY OF ERRORS AND SPECIRL NOTES 

CRUTION SECND= 15 .310  PROFILE= 

I CRUTION SECNO: 15.310 PROFILE: 
CRUTION SECNO= 1 5 . 3 1 0  PROFILE= 
CRUTION SECNO= 15 .310  PROFILE: 
CRUTION SECNO. 15 .310  PROFILE= I CRUTIW SICNO= 15,310 PROFILE= 

YARNING SECNO= 15 .454  PROFILE= 

I YRRNING SECNO= 15 .454 '  PROFILE: 

1 CRITICAL DEPTH RSSUMEO 
I PROBRBLE IIINIMUM SPECIFIC ENERGY 
1 2 0  TRIALS RTTERPTED TO BRLRNCE YSEL 
2 CRITICAL DEPTH ASSUMED 
2 PROBABLE n I N l n u n  SPECIFIC ENERGY 
2 2 0  TRIRLS RTTEMPTED TO BRLRNCE YSEL 

1 CONVEYRNCE CHANGE OUTSIDE RCCEPTRBLE RRNGE 
2 CONVEYANCE CHRNGE OUTSIDE RCCEPTABLE RRNGE 

- 
CRUTIDN SECNO= 15 .530  PROFILEz 1 CRITICAL DEPTH RSSUMED 
CAUTION SECNO= 15.530 PROFILE= 1 PROBABLE MINIMUn SPECIFIC ENERGY 
CAUTION SECNO= 15 .530  PROFILE= 1 2 0  TRIRLS RTTEMPTED TO BALANCE USEL I CAUTION SICNO= 15 .530  IRDFlLE= 2 CRITICRL DEPTH RSSUMED 
CRUTION SECNO= 15 .530  PROFILE= 2 PROBABLE IIINIRUM SPECIFIC ENERGY 1 CAUTION SECNO= 15 .530  PROFILE= 2 2 0  TRIALS RTTEMPTED TO BRLRNCE USEL 

CAUTION SECNO= 

I CAUTION SECNO= 
CAUTION SECNO: 
CAUTION SECNO= I CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CRUTIDN SECNO= 
CRUTION SECNO= 
ClUTIDN SEENO= 

I CRUTION SECNO= 
CAUTION SECNO= 

I CAUTION SECNO= 
CRUTION SECNO= 
CRUTION SECNO= , CAUTION SECNO: 
CAUTION SECNO- 
CRUTION SECNO= 

CWTION SECNO= 
YARNING SECNO= 
CAUTION SECNO= 
URRNING SECNO= 

15 .680  PROFILE= 1 
15.680 PROFILE= 1 
15.680 PROFILE= 1 
15 .680  PROFILE= 2 
15 .680  PROFILE= 2 
15 .680  PROFILE; 2 

15.878 PROFILE: 1 
15.878 PROFILE- 1 
15.878 PROFILE= 1 
15.878 PROFILE; 2 
15.878 PROFILE= 2 
15.878 PROFILE= 2 

CRITICRL DEPTH RSSUflEO 
PROBRBLE HINlMUM SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BRLANCE USEL 
CRITICRL DEPTH RSSUtiED 
PROBRBLE MINIMUM SPECIFIC ENERGY 
2 0  TRIRLS ATTEMPTED TO BALANCE USEL 

CRITICRL DEPTH RSSUMED 
PROBABLE n l N l n u n  SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BRLANCE USEL 
CRITICAL DEPTH ASSUMED 
PROBRBLE n I N l n u n  SPECIFIC ENERGY 
2 0  TRIALS RTTEMPTED TO BRLANCE YSEL 

15.920 PROFILE= I CRITICRL DEPTH RSSUMEO 
15.920 PROFILE= 1 PROBRBLE MINIflUM SPECIFIC ENERGY 
15.920 PROFILE; 1 2 0  TRIALS ATTEBPTEO TO BRLRNCE USEL 
15 .920  PROFILE= 2 CRITICRL DEPTH ASSUMED 
15.920 PROFILE= 2 PROBRBLE n I N I n u n  SPECIFIC ENERGY 
15.920 PROFILE= 2 2 0  TRIRLS ATTEMPTED TO BRLRNCE USEL 

15.940 PROFILE= 1 HYDRAULIC JUMP 0.5. 
15 .940  PROFILE= 1 CONVEYRNCE CHRNGE OUTSIDE RCCEPTABLE RRNGE 
15.940 PROFILE= 2 HYDRRULIC JunP 0.5. 
15 .940 PROFILE= 2 CONUEYRNCE CHANGE OUTSIDE ACCEPTRBLE RRNGE 

1 CRUTION - 
CRUTION 

! SECNO= 16.023 PROFILE= 1 CRITICAL DEPTH ASSUMED 
SECNO= 16 .023  PROFILEz 1 PROBRBLE ElNInUM SPECIFIC ENERGY 
SECNO: 16 .023  PROFILE= 1 2 0  TRIALS ATTEMPTED TO BRLRNCE USEL 
SECNO= 16 .023  PROFILE= 2 CRITICAL DEPTH RSSUMEO 

CRUTION SECNO= 1 6 . 0 2 j  PROFILE= 2 PROBRBLE RINIMUM SPECIFIC ENERGY , CRUTION SECNO= 16.023 PROFILE= 2 2 0  TRIALS RTTEflPTED TO BALANCE YSEL 

CAUTION SECNO= 16.148 PROFILE= 1 CRITICRL DEPTH ASSUMED 
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I CRUTION SECNO= 1 6 , 1 4 8  PROFILE= I PROBABLE M I N I n u n  SPECIFIC ENERGY 
CRUTION SECNO= 16 .148  PROFILE= 1 20 TRIRLS RTTEMPTED TO BRLRNCE YSEL 
CRUTION SECNO= 1 6 , 1 4 8  PROFILE= 2 CRITICRL DEPTH RSSUflED 

I CRUTION SECNO= 16 .148  PROFILE- 2 PROBABLE n I N I n u n  s p E c I r I c  ENERGY 
CRUTION SECND= 16 .148  PROFILE= 2 20 TRIALS RTTEMPTEO TO BRLRNCE YSEL 

CRUTION SECNO= 1 6 . 2 6 4  PROFILE; 1 CRITICRL OEPTH RSSUnED 
CAUTION SECNO= 16 .264  PROFILE= 1 PROBRBLE MINIAUB SPECIFIC ENERGY 
CRUTION SECHO= 16.264 PROFILE= 1 20 TRIRLS RTTEBPTEO TO BRLRNCE YSEL 
CAUTION XCNO= 16 .264  PROFILE= 2 CRITICRL DEPTH RSSUMED 

I CRUTION SECNO- 16.264 PROFILE= 2 PRDBkBLE MINIMUM SPECIFIC ENERGY 
CRUTION SECHO= 16.264 PROFILE: 2 20 TRIRLS RTTEMPTEO TO BRLRNCE YSEL 

I CAUTION SECNO3 16.373 PROFILE= 1 CRITICRL DEPTH RSSUBEO 
CRUTION SECNO= 1 6 . 3 7 3  PROFILE= I PROBRBLE n I N I n u n  s P E c I F r c  ENERGY 
CRUTION SECNO= 16 .373  PROFILE= 1 20 TRIRLS ATTEMPTED TO BRLRNCE YSEL I CRUTION SECNO= 1 6 . 3 7 ~  PROFILE= z CRITICRL DEPTH nssunfo 
CRUTION SECNO: 16.373 PROFILE- 2 PROBOBLE n I N I n u n  SPECIFIC ENERGY 
CRUTION SECNO= 16 .373  PROFILE= 2 20 TRIRLS RTTEMPTEO TO BRLRNCE USEL 

I CRUTION SECNO= 16.481 PROFILE= 1 CRITICRL DEPTH ASSUME0 
CRUTION SECHO= 16 .481  PROFILE* 1 PROBRBLE MINIMUM SPECIFIC ENERGY 
CRUTION SECNO= 16.481 PROFILE= 1 20 TRIRLS RTTEBPTED TO BRLRNCE YSEL 

I c n ~ ~ ~ ~ ~  SECNO= 1 6 . 4 8 1  PROFILE= 2 CRITICRL OEPTH ns runEo  
CAUTION SECNO- 16.481 PROFILE* 2 PROBRBLE BINIBUM SPECIFIC ENERGY 
CRUTION SECNO= 16.481 PROFILE= 2 20  TRIRLS ilTTEMPTE0 TO BRLRNCE YSEL 

I CAUTION SECND= 
CRUTION SECNO= 
CRUTION SECUO= 

I CRUTION SECNO= 
CAUTION SECNO= 
CRUTION SEENO= 

,RUTION SECNO= 
CRUTION SECNO= 

16.601 PROFILE= 
16 .601  PROFILE= 
16 .601  PROFILE= 
16.601 PROFILE= 
16.601 PROFILE= 
1 6 , 6 0 1  PROFILE: 

1 CRITICRL DEPTH RSSUBED 
1 PROBRBLE MINInUM SPECIFIC ENERGY 
1 20  TRIRLS RTTEBPTEO TO BRLRNCE USEL 
2 CRITICRL DEPTH RSSUMEO 
2 PROBRBLE MINlMUn SPECIFIC ENERGY 
2 20 TRIRLS RTTEBPTED TO BRLRNCE USEL 

1 CRITICAL DEPTH RSSUBEO 
1 nINIMUB SPECIFIC ENERGY 
2 CRITICRL DEPTH RSSUMEO 
2 BINIBUM SPECIFIC ENERGY 

CRUTION SEENO= 16.823 PROFILE= 1 CRITICRL DEPTH RSSUnED 

I CRUTION SECNO= 1 6 . 8 2 3  PROFILE: 1 PROBRBLE n I N I n u n  SPECIFIC ENERGY 
CRUTION SEENO= 16 .823  PROFILE: 1 20  TRIRLS ATTEMPTED TO BRLRNCE YSEL 
CRUTION SECNO= 16 .823  PROFILE= 2 CRITICAL OEPTH RSSUBED 

f U T I O N  SICNO= 1 6 , 8 2 3  PROFILE= 2 P I M I L E  MINIBUM SPECIFIC ENERGY 
RUTION SECND= 16.82T PROFILE= 2 20 TRIALS RTTEMPTEO TO BRLRNCE USEL 

j R U T I O N  SECNO= 1 6 , 9 0 2  PROFILE= 1 CRITICRL OEPTH RSSUnEO 
RUTION SECNO= 16 .902  PROFILE= 1 MINIMUM SPECIFIC ENERGY 
RUTION SECNO= 16 .902  PROFILE= 2 CRITICRL DEPTH RSSUflEO 

CRUTION SEEN@= 16 .902  PROfILE- 2 n INIMUB SPECIFIC ENERGY 

RUTION SECNO= 16.970 PROFILE= 1 CRITICRL OEPTH RSSUBEO 
RUTION SECNOs 16.970 PROFILE- 1 BINIMUB SPECIFIC ENERGY 

,UTION SECNO= 16 ,970  PROFILE= 2 CRITICRL DEPTH RSSUBEO 



( CRUT10N PCNO= 16,970 PROFILE: 2 f l lN l nU l l  SPEClFlC ENERGY 

CRUTION SECNO; 16 .988  PROFILE; 1 HYDRAULIC 3UflP D.S.  

I YRRNINC SECNO= 1 6 . 9 8 8  PROFILE- 1 CONVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
CRUTION SECNO= 1 6 . 9 8 8  PROFILE= 2 HYDRAULIC JUMP O.S. 
YRRNING SECNO. 1 6 . 9 8 8  PROFILE: 2 CONVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

1 CRUTION SECNO= 17.206 PROFILE= 1 CRITICRL DEPTH RSSUflEO 
CAUTION SECNO= 17.206 PROFILE= 1 n I N I n u n  SPECIFIC ENERGY 
CRUTION SECNO= 17.206 PROFILE= 2 CRITICRL DEPTH RSSUnED ( CRUTION SBNO= 17,206 PROFILE= 2 f l INIMUfl  SPECIFIC ENERGY 

NOTE SECNO= 17 .360  PROFILE= 1 YSEL BASED ON X5 CARD 

I YRRNINC SECNO= 17 .360  PROFILE= 1 CONVEYRNCE CHRNGE OUTSIOE RCCEPTRBLE RRNGE 
NOTE SECNO= 17 .360  PROFILE; 2 YSEL BASED ON X5 CRUD 
YRRNING SECNO= 17,360 PROFILE= 2 CONVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

CRUTlON SECNO= 17.494 PROFILE= 1 CRITICRL DEPTH RSSUHED 
CRUTION SECNO= 1 7 , 4 9 4  PROFILE= 1 PRtlBRBLE MINIMIM SPECIFIC ENERGY 
CRUTION SECNO= 17 .494  PROFILE= 1 2 0  TRlRLS RTTEHPTED TO BALANCE YSEL 

I CRUTION SEENO= 1 7 , 4 9 4  PROFILE= 2 CRITICRL DEPTH RSSUMED 
CRUTION SECNO= 17 .494  PROFILE- 2 PROBABLE MINl f lU f l  SPECIFIC ENERGY 
CRUTION SECNO= 17 ,494  PROFILE= 2 2 0  TRIRLS RTTEMPTEO TO BRLRNCE YSEL 

I URRNlNG SECNO= 17 ,588  PROFILE= 1 CONUEYRNCE CHRNGE WTSIDE  RCCEPTRBLE RRNGE 
YRRNINC SECNO= 17.588 PROFILE= 2 CONVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

I YRRNING SECNO= 17.662 PROFILE= 1 CONVEYRNCE CHRNEE OUTSIOE RCCEPTRBLE RBNGE 
YRRNING SECNO= 17.662 PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

I YARNING SECNO- 17 .783  PROFILE: 1 CONVEYRNCE CHRNGE OUTSIOE RCCEPTRBLE RRNGE 
- 

YRRNING SECNO= 18 .042  PROFILE= 1 CONVEYRNCE CHRNGE OUTSIOE RCCEPTRBLE RRNGE 
URRNING SEENO- 18.042 PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE ' YRRNlNG SECNO= 1 8 . 0 8 1  PROFILE: 1 CONVEYRNCE CHRNGE OUTSIDE ACCEPTRBLE RRNGE 

m YRRNIN6 SECNO= 18.OB1 PROFILE- 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

YRRNING SECNO* 18 .269  PROFILE= 1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

I CRUTION SECNO* 18.445 PROFILE= 1 CRITICRL DEPTH RSSUMED 
CRUTION SECNO= 18 .445  PROFILE= 1 PROBABLE f l INIMUN SPECIFIC ENERGY 
CRUTION SECNO= 18 .445  PROFILE= 1 2 0  TRIALS RTTEflPTED TO BRLRNCE USEL 

I 
CRUTION SECNO= 18.445 PROFILE= 2 CRlTICRL DEPTH RSSUHED 
CRUTION SECNO= 18.445 PPOFILE= 2 PROBRBLE nlulnun SPECI~IC ENERGY 
CRUTION SECNO= 18.445 PROFILE= 2 2 0  TRIRLS RTTEflPTEO TO BRLRNCE YSEL 

I YRRNING SECNO= 18 .456  PROFILE* 1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
YRRNING SEENO= 18 .456  PROFILE= 2 CONVEYRNCE CHRNGE OUTSIOE RCCEPTRBLE RRNGE . 

I YRRNING SECNO= 18 .545  PROFILE= 1 CONVEYRNCE CHRNGE OUTSIDE ACCEPTRBLE RRNGE 
YRRNING SECNO= 18 .545  PROFILE: 2 CONVEYRNCE CHRNGE OUTSIOE RCCEPTRBLE RRNGE 

I 
YRRNING SECNO= 19 .018  PROFILE; 1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
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( YRRNING SECNO= 19 ,018  PROFILE= 2 CONVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
- 

CRUTION SECNO= 19 ,117  PROFILE= I CRITICRL OEPTH ASSUMED 

I CRUTION SECNO= 19.117 PROFILE= 1 PROBRBLE n I N I n u n  s P E c r F I c  ENERGY 
CAUTION SECNO= 19 .117  PROFILE: 1 2 0  TRIRLS RTTEMPTED TO BRLRNCE USEL 
CRUTION SECNO: 19.117 PROFILE= 2 CRITICAL DEPTH RSSUMEO 
CRUTION SECNO= 19 .117  PROFILE= 2 PROBRBLE MINIl lUM SPECIFIC ENERGY 
CAUTION SECND- 19 .117  PROFILE= 2 2 0  TRIRLS RTTEflPTED TO BRLRNCE USEL 

YRRNING SECNO* 19 .210  PROFILE= 1 CONVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE ( YRRNING SECNOs 19.210 PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RANGE 
- 

CRUTION SECNO* 19 .283  PROFILE= I CRITICAL DEPTH ASSUMED 

I CAUTION SECNO: 19 .283 PROFILE= I PROBRBLE n I N I f l u n  SPECIFIC ENERGY 
CAUTION SECNOs 19 .283  PROFILE; 1 2 0  TRIRLS RTTEMPTEO TO ERLRNCE YSEL 
CRUTION SECNO. 19 .203  PROFILE= 2 CRITICAL OEPTH ASSUME0 
CRUTION SECNO= 19 .283  PROFILE; 2 PROBRBLE MINIMUM SPECIFIC ENERGY 1 CRUTIW SICNO: 19 ,283  PROFILE= 2 2 0  TRIRLS RTTEWTED TO .LANCE USEL 

CAUTION SECND= 19 .299  PROFILE= 1 HYDRAULIC JUMP 0.S.  

I URRNING SECNO* 19 .299  PROFILE= 1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
CRUTION SECNO= 19 .299  PROFILE= 2 HYORRULIC JUMP 0 . 5 ,  
URRNING SECNO= 19.299 PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

( YRRNING SECNO= 19 .625  PROFILE= 1 CONUEWNCE C H f M E  OUTSIDE RCCEPRBLE RRNGE 

YARNING SECNO= 19 .847  PROFILE= 1 CONVEYRNCE CHRNGE OUTSIOf RCCEPTRBLE RRNGE 1 YRRNING SICNU= 19.847 PROFILE= 2 CONVEYANCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

CRUTION SECNO- 19 .960  PROFILE= 1 CRITICRL OEPTH RSSUMED 

I CRUTION SECNO= 1 9 . 9 6 0  PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CRUTION SECNO= 19.968 PROFILE= 2 CRITICRL DEPTH RSSUMEO 
CRUTION SECNO. 19 .960  PROFILE= 2 M I N l f l U I  SPECIFIC ENERGY 

URRNING SECNO- 19 .974  PROFILE= 1 CONVEYRNCE CHANGE OUTSIDE RCCEPTRBLE RRNGE 
'URMING SECNO= 19 .974  PROFILE= 2 CONVEYRNCE CHRNEE t l U T S I K  RCCEPTRBLE RRNGE 

I CAUTION SECNO- 20 .049  PROFILE= 1 CRITICAL DEPTH nssunEo 
CRUTION SECNO- 20 .049  PROFILE= 1 PROERBLE MINIMUM SPECIFIC ENERGY 
CRUTION SECNO= 20 .049  PROFILE: 1 2 0  TRIRLS RTTEfiPTED TO BRLRNCE USEL 

I CRUTION SECNO- 20 .049  PROFILEi 2 CRITICAL DEPTH RSSUMED 
CRUTION SECNO- 20 .049  PROFILE= 2 PROBRBLE MINIMUM SPECIFIC ENERGY 
CRUTION SECNO= 20.049 PROFILE= 2 2 0  TRIRLS RTTEMPTEO TO BRLRNCE USEL 

I URRNING SECNO= 20 .144  PROFILE= 1 CONUEYRNCE CHRNGE OUTSIDE lCCEPTRBLE RRNGE 
URRNING SECNO- 2 0 . 1 4 4  PROFILE= 2 CONVEYRNCE CHANGE OUTSIDE RCCEPTRBLE RRNGE 

I URRNING SECNO- 20 .430  PROFILE= 2 CONUEYRNCE CHANGE OUTSIDE RCCEPTRELE RANGE 

CRUTION SECNO- 20 .725  PROFILE= 1 CRITICRL OEPTH RSSUMED 

I 
CRUTION SECNO= 20 .725  PROFILE: 1 PROBABLE n I N I n u n  SPECIFIC ENERGY 
CRUTION SECNO= 20 .725  PROFILE= 1 2 0  TRIALS ATTEMPTED TO BlLRNCE USEL 
CRUTION SECNO= 20.725 PROFILE= 2 CRITICRL DEPTH RssunEo 
CRUTION SECNO= 20 ,725  PROFILE= 2 PROBPBLE nernun SPECIFIC MERGY 

I 

PRGE 142 



1 C R U T I M  SECNO= 

CRUTION SECNO= 

I CRUTION SECNO= 
CRUTION SECNO= 
CRUTION SECNO= I CIIUTION SECNO= 
CAUTION SECNO= 

I CRUTION SECNO= 
YRRNING SECNO= 
CAUTION SECNO- 
YRRNING SECNO= 

I CRUTION SECNO= 
CRUTION SECNO= 

YRRNING SECNO= 1 YRRNING SECNO= 

YRRNING SECND= 

I CRUTION SECNO= 
CRUTION SECND= I CRUTIDN SECND= 
CRUTION SECNO= 
CAUTION SECNO= 
CRUTION SECNO= 

1 CRUTION S B N O =  
CRUTION SECNO= 

CRUTION SECNO= 
CAUTION SECNO= 
CRUTION SECNO= 

I YRRNING SECNtl= 
URRNING SECND- 

ICRUTIOl SECNO= 
CRUTION SECNO= 
CRUTION SECNO= 

lCRUT1ON SECNO= 
CRUTION SECNO= 
CAUTION SECNO: 

CRUTION SECNO= 

I;::::; ::;;:: 

20.725 P R O f I L E =  2 20 TRIRLS ATTEMPTED TO BRLRNCE YSEL 

20.757 PROFILE=  1 CRIT ICRL DEPTH RSSUMED 
20.737 PROFILE: 1 PROBRBLE M I N I f l U M  S P E C I F I C  ENERGY 
20.777 PROFILE; 1 20 TRIRLS RTTEMPTEO TO BRLRNCE YSEL 
20.737 PROFILE= 2 C R l T l C R L  DEPTH RSSUnED 
20.737 PROFILE=  2 PROBRBLE M I N I f l U f l  S P E C I F I C  ENERCY 
20.737 PROFILE=  2 20 TRIRLS RTTEflPTEO TO BRLRNCE USEL 

20.750 PROFILE: 1 HYDRAULIC JUMP 0 . S .  
20.750 PROFILE= 1 CONUEYRNCE CHRNGE OUTSIOE RCCEPTARLE RRNGE 
20.750 PROFILE= 2 HYDRAULIC JUMP D.S .  
20.750 PROFILE=  2 CDNVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

20.819 PROFILE= 1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

20.841 PROFILE=  1 HYDRRULIC JUMP O.S. 
20.841 PROFILE= 2 HYDRRULIC JUMP O.S. 

2 0 . 8 6 0  PROFILE: 1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
20.860 PROFILE. 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

20.942 PROFILE=  2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RPNGE 

21.036 PROFILE= I C R I T I C R L  DEPTH RSSUMED 
21.036 PROFILES 1 PROBRBLE MINIMUM S P E C I F I C  ENERCY 
21.076 PROFILE= 1 20 TRIRLS RTTEMPTEO TO BRLRNCE YSEL 
21.036 PROFILE*  2 C R I T I C A L  DEPTH RSSUMEO 
21.036 PROFILE: 2 PROBRBLE MINIMUM S P E C I F I C  ENERGY 
21.036 PROFILE: 2 20 T R I R L S  RTTEMPTED TO BALRNCE USEL 

21,127 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
21.127 PROFILE: 1 M I N I n U M  S P E C I F I C  ENERCY 

21.270 PROFILE-  1 CRIT ICRL DEPTH RSSUMED 
21,230 PROFILE= I PROBRBLE n l N I n u n  SPECIFIC ENERGY 
21.230 PROFILE= 1 20 T R I A L S  RTTEMPTED TO BRLRNCE YSEL 
21.230 PROFILE=  2 C R I T I C R L  DEPTH RSSUMED 
21.230 PROFILE= 2 n l N l M U M  S P E C I F I C  ENERGY 

21.363 PROFILE=  1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
21.363 PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

21.484 PROFILE= 1 C R I T I C R L  DEPTH RSSUMED 
21.484 PROFILE= 1 PROBRBLE n I N I n u n  SPECIFIC ENERGY 
21.484 PROFILE=  1 20 TRIRLS ATTEMPTED TO BRLRNCE USEL 
21.484 PROFILE= 2 C R I T I C R L  DEPTH RSSUMED 
21.484 PROFILE=  2 PROBRBLE MINIMUM S P E C I F I C  ENERGY 
21.484 PROFILE= 2 20 T R I R L S  RTTEMPTED TO BRLRNCE USEL 

21,576 PROFILE= I C R I T I C R L  DEPTH RSSUtlED 
21.576 PROFILE= 1 n l N I n u n  SPECIFIC ENERGY 
21.576 PROFILE=  2 CONVEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 
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PAGE 1 4 6  

I 
STRTION Y I O T H  SECTION I E R N  Y I T H  YITHOUT DIFFERENCE 

RREA VELOCITY FLOODYRY FLOODYRY 





PACE 1 4 8  

FLOODUlY ORTR, [RUE CREEK URSH 

- - - - - - - FLODDYRY ------- URTER SURFRCE ELEURTION 

I 
STATION Y IOTH SECTION MERN Y l T H  YITHOUT DIFFERENCE 

RREA UELOCITY FLOOOYRY FLOODYRY 



APPENDIX 'B" 
SUPERCRITICAL 100 YEAR HEC-2 PROFILE 

OUTPUT, ACDC TO SEDIMENT BASIN 





* X * X X X ~ * t . X * . . * * * X " * * * * * ~ X X * * * * X t * * * * X X I * * X ~ * X X * X *  

HECi RELERSE D I E D  SIP 88 UPDRTED SEPT 1?89 

PAGE 1 

THIS RUN EXECUTED 3/13/90 15:10:18 

1 ERROR CORR - Ol,OZ,O3 

NIOOLE CBUE CREEK FLDOOPLRlN DELINEATION STUDY, RCDC TO 0RR :; FLOOD CONTROL DISTRICT OF MRlCOPR CO. 1989 BY BURGESS i H I R E  
CRVE CREEK URSH CORPS OF ENGINEERS 'FUTURE CONDITION' 100  YERR Q 

I SUPERCRITICRL FRON RCDC TO SPILLYRY OF SEDIMENENT BRSlN 
FOR SECTIONS 17 .206  TO 16.988 AND 15.204 TO 15.015,  REFER 
TO SUBCRITICAL RUN 

I * * t l X I . l t X t X . I X X I . * * L * * i * t i t X f I t * t t X t t * X X X t X * X * * t  

I NOTE: THIS I S  NOT THE CURRENT I 

t I * 
CONDITION 1 0 0  YERR FLOOD. TH IS  i 

RUN REPRESENTS PREVIOUSLY COMPU- x 
TED 100 YERR DISCHARGES FOR R x 

I I *  'FUTURE CONOITION' FLOOD. THESE I 

FLOOO ELEURTIONS RRE LESS THRN t 

t CURRENTLY COMPUTED 100  YERR ELE- I 

I 
t VRTIONS FOR EXISTING CONDITIONS. x 
t t X * X . ~ t t f X X X X X ~ t * ~ ~ t X * X X * X X t X t t t * t ~ I * € * X * t X * X t f X  

I 
J1 ICHECK INQ NINU l D I R  STAT METRIC HVINS P MSEL FP 

J Z N P R O F  IPLOT  PRFUS XSECU XSECH FN RLlDC IBY CHNIt i  ITRRCE 

I -1. -1. 

1 J) Ul lRIA lLE C0DES FOR S U M i l Y  PRlNTOllT 



PRGE 2 

U P S T i f R N  EDGE OF SEDIMENT B A S I N  SPILLURY, C R I T I C R L  DEPTH RSSUMED 
USE CGE RATING CURUE FOR ELEU. I N  B R S I N  - SEE SUBCRIT ICRL RUN 

CRCTVS ROAD ( S P E C I A L  BRIDGE) 



PRGE 3 

16.023 
PEORIR ROAD [SPECIAL BRlOCE]  

0 . 9  1 .56  3 .  100. 
15.921 

ELTRD I S  1251.1 + 2 .5  HU = 1253.6 
1 .  1249.6 

X1 15.310 560. 560. 560.  ( S E C T l O l  15.310 I S  THE Li lST IN CtlUE CREEK CYRNNEI. THE C O N F I U E I C I  
OCCURS AT RN 15.263.  THE FOLLOYING SECTIONS RRE I N  THE RCDC 



1 SEIW DEPTH CYSEL LRIYS USELK EG HU HL OLOSS ERNK ELEU 
Q @LOB QCH QROE RLOE RCH RRO8 UOL TUR LEfT/RIGHT 
TIRE ULOB UCH UROB XNL XNCH XNR YTN ELRIN SSTA I SLOPE XLO1L XlCH XLOBR 111111 1DC ICONT CORAR TOPYID ENOST 

I CCHV= ,102 CEHY= ,300 
*SECND 17.206 
3720 CRITICRL DEPTH ASSURED 

17.206 5 .71  1272.71 1272.71 1271.00 1275.43 2.72 . O O  ,OO 1279.00 
16000, 0 16000. 0. 0. 1210. 0 .  0.  0.  1279.00 

.00 , O O  11.22 . O O  ,000 ,015 ,000 ,000 1267.00 9888.11 
,001907 0. 0 .  0, 0 10  0 . O O  223.79 10111.89 

I 
*SECNO 17 .061  

(3101 HY LHRKIEI MI1 THRN HYINS 

I 
3685 20 TRIALS RTTEMPTEO YSE1,CYSEL 
3693 PROBRBLE n l N I n u f l  SPECIFIC ENERGY 
3720 CRITICAL DEPTH RSSUNED 

17.061 13 .24  1269.85 1269.85 .DO 1274.02 4.17 1.41 .22 1271.30 

I '""i 0. 16000. 0. 0.  976. 0. 19. 3 1271.79 
. O O  16.39 .OO ,000 ,015 ,000 ,000 1256.61 9941.20 

,001768 769. 769. 769. 20 20 0 . O O  119.25 10060.45 

(3101 HY CHAHSEO NORE THAN HYINS 

SPECIAL BRIDGE 

PAGE 4 



1 SECNO DEPTH CYSEL CRlUS USELK EL HU HL OLOSS BANK ELEV 
Q PLOB QCH QROB ALOE ACH MOB UOL TYA LEFT/RIGHT 
TINE VLOB UCH UROB XNL XNCH XNR Y TN ELMIN SSTR ( SLOPE XLOBL XLCH XLOM l T R l R l  IDC ICONT CORM TOPUIO ENOST 

1 SB XK XKOR COFP RDLEN BUC BUP BARER SS ELCHU ELCHD 
.90 1.56 3.00 100.00 82.57 6 . 0 0  1513.00 1.61 1258.71 1258.33 

I '"cN"'"971 
3301 HU CHANGED MORE THAN HUINS 

I CLASS 6 LOU FLOU 

3420 BRIDGE I.$.= 1268.78 BRIDGE VELOCITY= 16.75 CALCULRTED CHANNEL AREA= 934. 

I EGPRS EGLYC H3 QUEIR PLOU BARER TRRPEZOID ELLC ELTRD UEIRLN 
ARER 

I .OD 1272.93 .OO 0. 16000. 1513. 1516. 1273.75 1277.80 0. 

3685 20 TRIRLS RTTEIPTED USEL,CYSEL 
3710 USEL ASSURED BASED ON BIN DlFF 1 16.902 10.24 1266,93 1267.38 .OO 1271.66 4.74 .92 .26 1268.80 

16000. 0.  16000. 0. 0, 916. 0 ,  36. 5 1270.33 
.03 . O O  17.46 .00 ,000 ,015 .OOO ,000 1256.19 9943.75 1 ,002022 364. 364. 364. 2 0  8 0 .OO 113.40 10057.15 

PAGE 5 



1 SECNO DEiTH CYSEL CRIY I  YSELK EG HU HL OLOSS BRNK ELEU 
0 PLaB PCH PRO8 RLOB RCH AROB UOL TYR LEFTIRIGHT 
TINE VLGE UCH UROB XNL XNCH XNR UTN ELNIN SSTR I SLOPE XLOEL XLCH XLOBR ITR IAL  IDC ICONT CORRR TOPUID ENOST 

I *sEcNo l d s i 0 l  
3301 HV CHPNGED ROME THRN HVINS 

PRGE 6 



HV HL DLDSS BANK ELEU 
9 Q L i ?  PCH PRO6 RLOB RCH RROB UOL TYA LEFT/RIGHT 
TIME U L L  UCH UROB XNL XNCH XNR Y I N  ELMIN SSTR 1 SLOPE X L I L L  XLCH XLOBR I T R l A L  IDC ICONT CORRR TOPYID ENDST 

3 3 0 1  HU CHANGE3 MORE THAN HUINS 

I 
3 3 0 1  HV CHANGED MORE THAN HUINS 

3 3 0 2  UARNINGI CONUEYANCE CHRNGE OUTSIDE OF ACCEPTABLE RRNGE, KRRTIO = 1 . 4 1  

1 Y E C I R L  BRIDGE 

%OR COFQ ROLEN BYC BUP BRRER SS ELCHU ELCHD 
1 . 5 6  3 . 0 0  1 0 0 . 0 0  82.32 6 .00  1447.00 1 . 8 4  1235.45  1235.07 

1 : : : ~ U 1 : ~ ~ ~ ~ E l  MORE THAN HUlNS 

3420 BRIDGE Y.5.. 1 2 4 2 . 8 3  BRIDGE VELOCITY= 23.42 CALCULATED CHRHNEL tlRER= 663,  

PAGE 7 





1 SlCNO OEFTH CYSEL C R l Y S  YSELK E b  HU H L  OLOSS BANK ELEU 
4 PLOE QCH QROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
T I I E  ULCB UCH UROB XNL XNCH XNR YTN E L f i I N  SSTR 1 SLOPE X l i B l  X L I H  XLOlR  l T R I R L  1 0 1  ICONT CORRR TOPYID ENOST 

3 3 0 1  HV CHRNGED I O R E  THAN HUlNS 

I 
3 3 0 2  YARNING: CONUEYRNCE CHRNGE OUTSIDE OF ACCEPTABLE RRNGE, KRRTIO = 2 . 0 7  

I 15"'"" 
3 3 0 1  HU CHRNGEB MORE THAN H U l N S  



1 SICNO DEPTH CYStL CRlYI YSELK E I  HU HL OLOSS BANK [LEU 
Q PL06 QCH R O B  RLOB ACH AROB VOL TUB LEFT/RIGHT 
TIME UL06 UCH UROE XNL XNCH XNR Y TN ELMIN SSTR 1 s i o p i  x L o M  XLcH xLoBu I i l I R L  I o c  ICONT CORRR TOPYIO ENDST 

I *sEcNO 15s015 
3301 HU CHANGE0 UORE THAN HUIHS 

I 3685 20 TRIRLS ATTEMPTED YSE1,CUSEL 
3693 PROBABLE HINIMUfl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

15.015 9 .22  1214.91 1214.71 I 16000. 
.OO 1219.29 4.37 1.05 .31 1228.30 

0. 16000. 0. 0. 953, 0. 20!. 28. 1206.79 
, I 5  .OO 16.78 . 3 1  ,000 ,015 ,015 ,000 1205.69 9945.06 

I ,001771 500. 500. 500. 20 8 0 . O O  109.98 10055.04 
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PAGE I2 

1 S E i h O  ELPIIN LYSEL I I T i i  ENDST TOPUID DEPTH Q HU DIFYSX Q Y E I R  ELTRD ELLC 

I 15.530 1226.20 1234.71 9947.07 10053.02 105.95 8.51 16000.00 7.47 -3.79 .OO .OO .00 

t 15.454 1207.26 121J.88 9967.57 10032.53 64,95 6.62 16000.00 27.82 -20.83 ,OO . 00 ,OO 

I * 15,310 1206,88 1216.51 9967.56 10012,54 64.98 9.63 16000.00 10.88 2.64 .OO .OO .OO 

15.204 1206.19 1212.06 9945.08 10055.02 109.95 5.87 16000.00 11.62 -4.45 .OO .OO .OO 

I * 15.109 1205.94 1214.28 9945.07 10055.04 109.97 114 16000.00 5.42 2.22 .OO .OO .OO 

I * 15.015 1205.69 1214.91 9945.06 10055.04 109.98 9.22 16000.00 4.37 .64 .OO .OO .OO 



I 
SUflIRRY OF ERRORS RNO SPECIRL NOTES 

CRUTION SECNO- 17 .206  PROFILE= 1 CRlTlCRL DEPTH ASSUMED 

1 CRUTION SICNO= 1 7 . 0 6 1  PROFILE: I CRITICRL OEPTN RSSUflEO 
CRUTION SECNO= 17 .061  PROFILE; 1 PROBABLE MlNIf lUM SPECIFIC ENERGY 

I CRUTION SECNO= 1 7 . 0 6 1  PROFILE: 1 2 0  TRIRLS RTTEMPTEO TO BRLRNCE USE1 

CRUTION SECNO= 1 6 . 9 7 1  PROFILE* 1 BRIDGE OROUNS U.S. PROFILE 
NEY BRCKYRTER REQUIRED 

CRUTION SICNO= 1 6 , 1 0 2  PROFlL1= 1 YSEL RSSUMED BRSED ON " IN  OlFF 
CRUTlON SECNO= 16 .902  PROFILE= 1 2 0  TRIALS ATTEMPTED TO BRLRNCE YSEL 

I URRNING SECNO= 1 5 . 9 3 9  PROFILE; 1 CONUEYRNCE CHdNGE OUTSIDE RCCEPTRELE RRNGE 

I YRRNINC SECNO- 15.454 PROFILE= 1 CONUEYRNCE CHANGE OUTSIDE RCCEPTRBLE RRNGE 

YRRNING SECNO= 1 5 , 3 1 0  PROFILE= 1 CONUEYRNCE CHANGE OUTSIDE RCCEPTRBLE RRNGE 

1 YRRNIN  SECNO= 11 .109  PROFILE= I CONUEYilNCE CliRNGE OUTSIDE ACCIPTRBLE RRNGE 

CRUTION SECNO= 1 5 . 0 1 5  PROFILE= 1 CRITICRL DEPTH RSSUMED 

I CAUTION SECNO= 15 .015  PROFILE= I PROBRBLE MINlMUn SPECIFIC ENERGY 
CRUTION SECNO= 15 .015  PROFILE= 1 2 0  TRIRLS RTTEMPTED TO BRLRNCE YSEL 

PRGE 1 3  


