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GEZA E.  KMETTY, P.E. (602) 27 1 - 9555 
V I C E  PRESIDENT A N D  M A N A G E R  

October 22, 1982 

Mr. Gary A. Dashney, P.E. 
Dashney and'Associates, Inc. 
1107 North Beeline Highway 
Suite D 
Payson, Arizona 85541 

RE: Arizona Canal Diversion Channel 
67th Avenue Bridge Crossing 
Scour Analysis , 

Dear Gary : 

Pursuant to your request, we have evaluated hypothetical scour depths 
at the subject proposed bridge crossing. The analysis contained herein 
is generally conservative, based upon widely accepted analysis methods. 

Sources of information are: 

1. Thomas-Hartig and Associates, Inc., Soils Investigation for 
Arizona Canal Diversion Channel Bridge, 67th Avenue south 
of Greenway Road, Glendale, Arizona, August 30, 1982. 

2. E. M. Plummer Consulting Engineers, Inc., Preliminary design 
drawings, 67th Avenue Bridge at Arizona Canal Diversion 
Channel, Undated. I 

3. Dashney and Associates, Inc. Preliminary design sheets, 
September 8, 1982. 

4.  FIm, U.S. Department of Transportation, Highways in the 
River Environment, Hydraulic and Environmental Design 
Considerations, 1975. 

5. U.S. Army Corps of Engineers, HEC-2 computer analysis of 
design flows, September 30, 1982. 

Description of Proposed Froject 

The bridge will span a major diversion channel which is being con- 
structed to intercept a number of minor existing channels and water 
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courses.  The channel i s  i n t e n t e d  t o  remove de t r imen ta l  f lood flows 
and d i v e r t  them away from heav i ly  developed a r e a s  i n  t h e  Phoenix 
metropol i tan area .  

P e r t i n e n t  design concepts f o r  t h e  proposed br idge  and channel a r e  a s  
follows : 

Bridge Length 550 f t .  
Bridge Width 68 f t .  
Number of Spans 6 a t  91' - 8" 
Number of P i e r  Groups 5 
Four Piers p e r  P i e r  Group 4 f t .  d ia .  a t  17' - 11" 
Deck Elevat ion  1217+ f t .  
Channel I n v e r t  Elevat ion  1190 ft. 
Exis t ing  Ground Elevat ion  1215-k f t .  
Depth of Channel Excavation 25+ ft. 
Channel Bottom Width 22c f t .  
Channel S ide  Slopes 6 hor i z .  t o  1 v e r t .  
Channel Lining Ear th  

Figure 1 shows a schematic diagram of t h e  r i g h t  bank of t h e  proposed 
channel and t h e  l o c a t i o n  of br idge  p i e r s .  

Geotechnical .Information 

According t o  t h e  Thomas-Hartig and Associates  s o i l  r e p o r t ,  s o i l s  i n  t h e  
genera l  a r e a  of t h e  proposed br idge  are r e l a t i v e l y  f i n e  grained,  ranging 
from c l a y  t o  small  g rave l  s i z e s .  Seven borings a t  t h e  s i te  d i sc losed  
t h e  fol lowing genera l  na tu re  of subsurface m a t e r i a l s  below t h e  e x i s t i n g  
ground su r face  (e l eva t ion  1215+ f t. ) : 

Depth ~ e s c r i p t i o n  

0-9 f t .  Sandy c l a y  of medium p l a s t i c i t y  
9-26 f t .  S i l t y  sand becoming sand and g rave l  

mixture with some cobbles 
26-47 f t .  Sand - c lay  mixture with some g rave l  

and occas ional  cobbles 
47-70 f t .  Sandy s i l t y  c l a y  of medium t o  high 

p l a s i t i c i t y  

Near s u r f a c e  s o i l s  (0-6 f t . )  have a s i g n i f i c a n t  f r a c t i o n  of f i n e s  
(over 70 percent)  while  s o i l s  below have interbedded f i n e s  and sands 
and g rave l s  with f i n e s  ranging from 5 t o  25 percent .  For s o i l s  below 
t h e  25 f t .  l e v e l ,  which w i l l  be roughly a t  t h e  i n v e r t  l e v e l  of t h e  
cons t ruc ted  channel, s o i l s  have a d50 of about 2.5 mm wi th  a maximum 
diameter of about 1 inch. Fines appear t o  be on t h e  o rde r  of about 
25 percent.  Generally subsurface m a t e r i a l s  appear t o  be subangular 
and medium t o  poor gradat ion.  



Hydrology and Hydraulic I n f o r m a t i o n m  

Design d ischarges  a r e  assumed t o  be 28,000 c f s .  The U.S. Army Corps 
of Engineers provided a computer p r i n t o u t  of a HEC-2 model run f o r  I 

hydrau l i c  condi t ions  a t  t h e  proposed br idge.  They assumed a 24 f t .  
reduct ion  of flow width due t o  6 p i e r  groups assuming 4 f t .  diameter 
p i e r s ,  inc luding  debr is .  The fol lowing p e r t i n e n t  r e s u l t s  were obtained: 

Discharge 28,000 c f s  
Mean Cross-section v e l o c i t y  6 . 1  f p s  
Maximum depth 15.8 f t .  
Froude No. 0.27 
Slope of energy grade l i n e  0.0005 f t . / f t .  

General, Geomorphic Considerat:ions, 

The proposed br idge  c rosses  a man-made f lood c o n t r o l  s t r u c t u r e  and i s  
l i n e d  wi th  i n - s i t u  e a r t h  m a t e r i a l s  ranging i n  c l a y  t o  s m a l l  g rave l  
s i z e s ,  I n v e r t  s lopes  a r e  r e l a t i v e l y  mild,  approximately 0.0005 f t .  
p e r  f t .  i n  t h e  v i c i n i t y  of t h e  proposed br idge.  Design v e l o c i t i e s  a r e  
on t h e  o rde r  of 6 f p s  i n  t h e  v i c i n i t y  of  t h e  proposed br idge.  Design 
depths of approximately 16 f t .  r e s u l t  i n  a Froude No. of about 0.27. 

Given t h e  man-made na tu re  of t h e  channel and t h e  design hydraul ics ,  no 
major regime changes a r e  expected. I n  o t h e r  words , t h e  channel should 
remain r e l a t i v e l y  s t a b l e  f o r  in termedia te  and design discharges of 
28,000 c f s .  However, low flows may tend t o  meander somewhat over  t h e  
channel bottom, producing a bra ided  and meandering p a t t e r n  and poss ib le  
l o c a l i z e d  brush and vegeta t ion  growth. Such a p o s s i b i l i t y ,  however, 
w i l l  n o t  p r e s e n t  s i g n i f i c a n t  cons idera t ions  f o r  t h e  scour  ana lys i s .  

The degree t o  which t h e  channel w i l l  be maintained i s  unknown a t  t h i s  
time. Any reasonable amount of maintenance, c o r r e c t i n g  major changes 
due t o  f looding ,  w i l l  obviously se rve  t o  i n s u r e  t h a t  no major unanbi- 
c ipa ted  e ros ion  o r  scour w i l l  occur. 

Scour Analysis 

Scour a t  br idges  i s  a major cause of f a i l u r e .  Because of t h e  c o s t s  of 
br idges ,  conservat ive approaches t o  analyzing scour  a r e  warranted, 

Scour a t  a br idge  s i te  r e s u l t s  from an inbalance of sediment t r a n s p o r t  
a s  bed load and wash load. More sediment is  en t ra ined  and t r anspor ted  
from t h e  s i t e  than  is deposi ted.  This i s  caused by a c o n s t r i c t i o n  of 
flow, genera l  r e g i o n a l  scour ,  o r  by hydrau l i c  condi t ions  a t  p i e r s ,  l o c a l  
scour. Streambed e leva t ions  may a l s o  change t o  genera l  r eg iona l  regime 
changes. A s  i nd ica ted  above, no genera l  regime changes a r e  expected. 

Since t h e  br idge  p i e r s  w i l l  c o n s t r i c t  t h e  flow a r e a  by about 3 percent ,  
genera l  r e g i o n a l  scour might be considered n e g l i g i b l e . ,  However, t h e r e  
is  t h e  p o s s i b i l i t y  although remote, t h a t  flow may be c o n s t r i c t e d  by 
d e b r i s  i n  t h e  fu tu re .  A conservat ive  assumption of 25 percent  con- 
s t r i c t i o n  i s  warranted. Using t h e  r e l a t i o n s h i p  presented by Culbertson, 
Young and Br ice  (19671, Scour and F i l l  i n  A l l u v i a l  Channels with 
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P a r t i c u l a r  Reference t o  Bridge P i e r s ,  USGS open F i l e  Report, i.e., 

where y2 equal  scour  depth of flow, y l  equal  upstream depth of flow, 
and b l  and b2 are t h e  r e s p e c t i v e  widths of flow, an es t ima te  of t h i s  
e f f e c t  can be made as  follows: 

y2 = 15.8(1.25) 0 * 6 4 =  18.2 f t .  

Thus t h e  scour  depth a n t i c i p a t e d  is: 

ys = 18.2 - 15.8 = 2.4 f t .  

Equilibrium l o c a l  scour  a t  a c i r c u l a r  p i e r  can be est imated from t h e  
formula (FHA Manual) : 

Where a i s  t h e  p i e r  diameter and F1 i s  t h e  upstream Froude No., t h i s  
formula has been developed from a g r e a t  dea l  of empherical d a t a  de- 
veloped f o r  s o i l s  i n  t h e  same p a r t i c l e  s i z e  range found a t  t h e  proposed 
p r o j e c t  s i t e .  Thus: 

This  value rep resen t s  t h e  equi l ibr ium l o c a l  scour.  The instantaneous 
l o c a l  scour  may be 30%higher (FHA Manual) thus:  

y s = (7.4) (1.3) = 9.6 f t .  

Although it is  customary t o  reduce t h i s  number somewhat f o r  p i e r  groups, 
it w i l l  n o t  be reduced because t h e r e  i s  a remote chance t h a t  flow may 
approach t h e  p i e r  groups a t  a s l i g h t  angle.  

Consequently, t h e  t o t a l  scour  i s  t h e  sum of genera l  r eg iona l  scour  and 
l o c a l  scour  a s  follows: 

Y s = 2.4 + 9.6 = 12.0 f t .  
. - 

Please  c a l l  me o r  D r .  Gary Guymon i f  you need any a d d i t i o n a l  information. 

Very t r u l y  yours ,  

Enclosure 
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4) T  1 N VALUtS I N C R E A S E D  -04  AND .035L FOR D E P T H  D E T E R M I N A T I O N  V E L O C I T Y  CHECK 
T  2 86220 FHRUOUTI OC196 A T  DROP 24 F T  C O N S T R I C T I O N  W I T H  V E R T I C 4 L  W A L L S L  
T  3 4CDC G R N B L T / O U T L E T , D E P T H  Z&6 U P S T R E I M  OF DROP AND Z t 3  DOWNSTREPH 

e 
J 1  I C H E C K  I N Q  N I N V  I D I R  S T R T  M E T R I C  H V I N S  0 WSEL F  0 .- 

- - -- - - 
- 1 8 n -  CHNIM - ---A- I TRACE 

- -  - - 
J2 NPROF I P L O T  P R F V S  X  SEC V  X S E C H  - -' - F N  -- A L L D C  

a 
X 1  12747.000 11.000 - . 1260.00C 1393.COO 0. 0 -  0 • 0 0 0. 0. 
GR 196.000 - 0. 194.000 130. COO 192.000 - 170.000 - 194.000 - - 750.000- 194.000 " 1120.000 - 

' @ GR 192.000 1260.000 177.400 1305.000 177.400 1340.000 192.000 1393.000 193.500 1480.000 

1 GR 193.500 2200.000 0. 0 • 0. 0. - - -  0. - 0 • . -. - 0. . -. 0. 

X 1  13010.000 14.000 ' 1125.000 1245.000 180.000 - 320.000 263.000 0 • 0. 0. - 
GR 200.000 0. 195.300 0. 194.000 210.000- -- 193,300 420.000 194.000 570.000 
GR 205.000 570.000 205.00C 700. C O O  194.500 700.000 196.000 1125.000 178.200 1170.000 
GR . 178.200 1215.000 . - 192.C00 -- 1245.000 . - -. - -- - - . . - - -- . 0. 0. . -- 195.000 1320.000 195.000 2180.000 

X 1  13304.000 11.000 600.000 - - 780.000 - . 200.000 - 200 .ooo - - -- 200.000 0. 0. - .- 0. 
GR 200.000 0. 195.500 0. 196.000 190.000 197.500 340.000 196.000 440.000 
GR 1'36.000 600.000 179.5CC 649. C O O  179.500 755.000 196.000 780.000 197.000 880.000 

I GR 197.000 1800.000 0. 0. 0 . - - -  0. ---- 0 . 0 . - - -- 0. -- 0. 





TOP OF DROP STRUCTURE AT 149+50 HEIGHT OF DROP = 3.89 FT. 
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X1 18000.000 0. 0. 0. 100.000 100.000 0. 0.040 0. 100.000 

- - - -- - -- - - 
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+ 
-67TH AVE B R I D G E  CENTERLINE 4T 216613 - .-- - - - 

X1 21600.000 5.000 130.000 350.000 
GR 213.000 - 0. 191.330 . . 130.000 
S B 1.050 1.000 2. 600 300. C O O  
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B) X 1  24900.000 0. 0. 0. 100.000 100.000 100.000 0. 0.040 0 • 
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... - -- -- -- - - 

@ X1 27700.000 0. 0. 0. 100.000 100.000 100.000 0. 0.040 0. 
-- . - - -. - 

@ X1 27800.000 0. 0. 0 . 100.000 100.000 100.000 0. 0.040 0. 
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0 X I  32100.000 0. 0. 0. 100.000 100.000 100.000 0. 0.040 0. 
.-- 

6 XI 3220o.000 0. 0. 0. 100.000 100.000 100.000 0. 0 040 0. 

100.000 100.000 L O O .  000 0. - - -- 
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SECNO D E P T H  CWSEL C R I W S  WSELK E S  H V tl L OLOSS BANK E L E V  
0 QLQ R  OCH OROB ALOB A t  ti AXED VOL T U A  L E F T / R I C I i T  
T I 3 E  VLOR V C I l  VROa XNL X'JCH XNR WTN E C R I F ;  S S T A  
S L O P E  XLOBL XLCH XLOBR I T R I A L  I D C  I C O N T  CORAR T O P W I D  E N S T /  - - 

*PROF 1 
8 

C R I T I C 4 L  D E P T H  TO B E  C 4 L C U L 4 T E O  P T  4 L L  CROSS S E C T I O N S  

@ CCHV= 0.100 C E H V =  0.300 
*SECNU 12747.300 
3285 CROSS S E C T I O N  12747.00 EXTENDED 2.31 F E E T  

0 3720 C R I T I C 4 L  D E P T H  PSSUHEO 
12747.00 18.41 195.81 195.81 195.65 197.17 - - -  - 1.36 - - 0. - 0. 192.00 - 

35300. 8857. 20708. 5734. 2917. 1734 1933. 0. 0. 192.00 

0 0. 3.04 11.94 2.97 0.040 0.030 0.040 0. 177.40 12.07 
0.001977 0. 0. - -  0 . 0 f?. -0- --- 0. _ _ _ A  2187.93 2200.00 - - - - - - - -- - -  

b) 
*SECNO 13010.000 - - -- -- - - - - 

0 3265 D I V I D E D  FLOW 
3280 CROSS S E C T I O N  13010.00 EXTEFICED - 2.19 F E E T  
7185 C I N l C U M  S P E C I F I C  ENERGY 

8 3720 CRITICAL DEPTH ASSUMED 
13010.00 18.99 197.19 197.19 - 0. 198.60 - 1.4 1 0.50 0.02 196.00 -- - - 

35300. 8554. 20450. 6296. 2634. 1672. 2162. 37. 12. 192.00 
63 0.01 3 25 12.23 2.91 0.040 0.030 0.O'tO 0.031 178.20 0. 

0.001951 180. 263. 32'2. 0 9 - 0 O =  _ _ 2 0 5 0 ~ 0 0  218°-00. --- - - - - -- . - 

4) 
*SECNO 13210.000 - - --- -. - - - - - - -- - 
3280 CRGSS S E C T I C N  13210.00 E X T E N D E D  1.96 F E E T  

49 7185 PIF! IMUM S P E C I F I C  ENERGY 
- - 3720 C R I T I C A L  D E P T H  4SSUMEf l  - - - - - - - - -- - - - . - 

13210.00 19.16 197.96 197.96 0. 199.51 1.56 0.37 0.04 196.00 
@ 35300. 5157. 25225. 4917. 1957. 2150. 1995. 66. 21. 194.00 

-- 0.01 2.64 11.73 2 - 4 6  0.040 0.030 0.040 _ 0.031 178.80 0. - - - - 
C.001707 170. 200. 240. 0 5 0 0. 2010.00 2010.00 

0 
- - -  ---A- .A - - -  - .  - 

*SECNO 13384.000 
@ 3280 CROSS S E C T I O N  13384.00 EXTENDED 1.17 F E E T  
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e 
- - -- - -- - - - - - - - - - - -- - -- - - -- - - - - - - - - . -- - -- --- -- - --- -- -- - - - - - - - -- - ---- - - - -- - -- - -- - - -- - . -. - 

- -- -. - - - . - - - - -- -- -- --- --- - A  

@ 
- - -  - - - -  - - - - - - - - - - . - - - -- .- - - - - - - .. - -- . - - - - A -- -.- - -  - - 

8 
- -  - *- - .- - - -..--..--A A- - - - 

e 



PAGE 17 

- - SFCtlO D E P T H  
(3 QLOB 
T I M E  VLClO 
S L O P E  X L O Q L  

13384.00 18.67 
35300. 2594. 
0.02 2.23 

0.001415 200. 

C H S C L  
CJCH 
VCH . 
X L C H  ' 

198.17 
30701. 
11. lh 
200. 

C R I W S  HSCLK E G  H V  
O R O O  4 L O B  4 C H  4ROR 
VRU!; XNL Y r J c t i  XNR 
X L O U 9  I T K 1 4 L  I D C  I C O N r  
197.07 0. 199.86 1.69 
2005. 1164. 2751. 1246. 
1-61 0.040 0.030 0.040 - .- 
200. 2 9 0 

*SECNO 13505.000 
3280 CROSS S E C T I O N  13505.00 E X T E N G E O  2.12 F E E T  

H L  
V O L  
H T N  
C O R 4 R  

0.31 
92. 

0.030 
0. 

OLUSS BANK E L E V  -- - - - - 
T W 4  L E F T / R I G H T  
E L M I N  S S T A  
TOPWI  D  E N S T /  

0.04 196.00 
30. 196.00 

179.50 0. - - 
1800.00 1800.00 

. - -. - - - - - - - - - - -- - - -- 
3301 HV CH4NGED MORE T H 4 Y  H V I N S  
13595.00 19.22 197. 12 191.72 0. 200.06 0.94 0.13 0.08 197.70 
35300. 1527. 29696. 3777. 1041- 3516. 2325, 110. 36.  196.00 - - -- - - - - . - - . - - - . & 

0.02 1 76 8.45 1.62 0.040 0.030 0.040 0.030 179.90 0. 
0.000757 130. 120. 160. 3 18 0 0. 1850.00 1850.00 

*SECYO 13624.000 
3290 CROSS S E C T I O N  13624.00 E X T E N O E D  1.02 F E E T  -- - . . - - 
13624.00 18.61 139.91 191.97 0. 200.27 1-26 0.12 0.10 197.90 

35 300. 900. 32'368, 1532. 575. 3522. 1300. 131. 44. 198.00 

- - - .-- - - - - -.- . - - - - -- - -  - 
*SEC$,'U 13772.000 
3240 CROSS S E C T I O N  13771.00 E X T E N D E D  0.13 F E E T  
13772.00 18.12 199. 12 191.62 - - 0. 200.42 - 1.30 0.14 0.01 198.70 - - 

35300. 443. 34757. 100. 322. 3763. 212. 14 7. 49. 198.00 
0.03 1.37 9.24 0.47 0.040 0.030 0.040 0.030 181.00 0. 

O.OOG962 140. 140. 140. 1 8 0 0. . - 1720.00 1720.00 - . - . . - - - 

* S E C N U  14066.000 .-. - .... - - -- -- .- - - - -- - 
3280 CROSS S E C T I O N  14066.00 E X T E N D E D  0.62 F E E T  

3301 HV CHANGED M O R E  T H A N  H V I N S  - -. .- 
14066.00 17.33 200. 13 190.25 0. 200.62 0.50 0.12 0.08 199.00 

35300 211. 34656. 433. 219. 6062. 648. 173. 54. 198.00 
0.04 0.96 5.72 - 0.67 0.040 0.030 0.040 -. 0.030 182.80 -- 0. 

- 2 
- - - - - - - - 

0.000360 140. 217. 120. 18 0 0. 1330.00 1330.00 



SCCNO D E P T H  CWSEL 
Q QLOfl QCH 

8 T I M E  V L O ~  VCH 
. . S L O P E  XLOOL XLCH 

CCHV= 0.100 CEHV= 0 .300  
0 *SECt\O 14100.000  

1 4 1 0 0 . 0 0  17.16 199.99  
2 7 0 0 0 .  1 6 2 1 .  2 5 7 5 7 .  

6 0.05 4 . 1 9  7 - 0 5  
0 . 0 0 0 4 7 8  3 4 .  34 .  

C R I W S  
CROO 
VROO 
XLOBR 

. WSELK 
AL013 
XNL 

. I T R I A L  

EG -. H V  H L OLOSS BhNK E L E V  
ACH AROB V O L  TWA L E F T / K I G H T  
XNCH XNR W TN E L P I I N  S S T A  
I o c  -. I C O N T  CORAH T O P H I D  E N S T /  - - - 



PAGE 19 

SEtHO DEPTH 
6: QLOB 

8 TIME VLOD 
SLClPE XLOBL 

*SECNO 14700.000 
@ 14700.00 16.93 

29000. 1591. 
0.07 4.28 

@ 0.000513 100. 

CWSEL 
fJCH 
VCH 
XLCH 

CRIWS WSELK EG 
Q R O C  AL03 ACH 
VROB XNL XNCH 
XLOBR I T R I A L  IDC 

I4 v 
AROB 
XNR 
1.C ON T 

HL OLOSS BANK ELEV 
VUL TWA LEFT/RIGHT 
WTN ELMIN SST4 
COR4R TOPHID EYST/ . - --- -. - . - 

1 "  0.07 4.30 7 - 2 3  4.30 0.030 0.030 0.030 0.030 183.53 31.16 
0.000519 100. 100. LOO. - - 0 8 -. - -- 0 0. .- - 314.08 345.24 - -- - - - . - - -  

-- - - - -- --- - - - - -  . - -  -- - 
200.36 192.15 0. - 201.12'- - -  0.76 '--- 0.05-'- 0.00 184.73 
25838. 1581. 366. 3560. 366. 258. b l .  184.73 

7 - 2 6  4.31 - _  0.030 0.030 . .- 0.030 0.030 183.63 31.31 -- - .. 

100-  100. 0 8 0 0. 313.77 345.09 

---- - - - - . -. - - - 
CCHV= 0.200 CEHV- 0.400 
*SECNO 14938.000 

14938.00 16.71 200 -38  192.19 0. 201.14 0.76 0.02 0.00 184.77 - -- . - - 
29000 1579. 25943. 1579 365. 3555. 365. 262. b 1. 184.77 

0.08 4.32 7 - 2 7  4.32 0.030 0.030 0.030 0.030 183.67 31.38 
0.008527 3 8 .  3 8. 38. - 0 8 . 0 0. 313.63 345.02 - - -- 

... *SECNU 14950.000 - -  - - - - - - -- . 

3 3 0 1  HV CHPtJGED MORE TH4Y t iVIKS 

- - 
TCP OF DROP STRUCTURE A T  149+50 HEIGHT OF DROP = 3.89 FT. .- . - -  .- - -- I '  14950.00 11.63 199.20 196.83 0. 201.94 2.74 0.01 3.79 215.OD 

29000. 0. 29000. 0. 0. 2185. - - 0. A. 263. -- 61. 215.00 - - 
0.08 0. 1 3 - 2 8  0 • 0.030 0.030 0.030 0.030 187.57 0. 

0 0.003310 12. 12. 12. 3 11 0 0. 196.00 196.00 

:I . . - - .- -- -- - -- 

I "  *SECNO 14955.000 
- -- - - - -- - -- -- - - - - - - - - . - - - - - - -  

,i 

d: 0 
-- -- - - q . 



09/30/82 8 . 0 2 6 7  P A G E  20  

SECNO n E P T H  CWSEL C R l H S  
G RLOB OCli  OROD 
T [ H E  VLOO V C H  VROH 
S L C P E  XLOOL X L C H  XLOBR 

WSELK 
ALOB 
XNL 
I T R I A L  

EG . -  t i  V 
ACH A R O O  
XFJCH XNR 
I U C  . I COr4T 

H L  OLUSS BANK E L E V  
VOL T W A  L E F T / R I G H T  
WTN E L M I N  S S T A  
CORAR - TOPHIL I  E N S T /  



SFCNO D E P T H  
Q QLOQ 
T I P E  J L  0 5 
SLOPE X L O B L  

*SECNO 15100.000 
15100.00 13.89 
29000. 2456. 

0.09 4.98 
0~000569 50. 

CWSEL 
QCH 
vcti 
X L C H  

CR I hS 
QROE 
V R I l B  
XLODR 

WSELK 
ALOU 
XNL 
ITRI4L 

E G  - - .  
ACH 
XNCH 
I D C  .. 

HV 
AROB 
XNR 
I C O N T  

HL 
VUL 
WTN 
CORAR 

OLOSS BANK € L E V  - - - - .- 

T W A  L E F T / K I G l i T  
E L C I N  S S T A  
T O P W I D  ENST/  - - . - . - . 

8 
*SECNO 15400.000 
15400.00 14.05 201.81 

e 29000. 2483. 24033. 
0.10 4.92 8. 10 

0.000831 100. LOO. 
e 



SECNO O E P T H  C W S F L  C R I W S  H S E L K  EG HV H L  OLOSS BANK E L E V  - 
Q U L I I B  QCt1 QROO A L 0 3  Act1 AROB VOL TWA L E F T / R I G t I T  
T  IE lE  VLOrl  VCH VROB XPJL XNCH XPJR W I N  E L E ? I N  S S T 4  
S L O P E  XLOHL X L C H  

*SEC>iU 15500.000 
15500.00 14.12 201.92 

2HeOO. 2479. 23842. 
0.10 4 - 8 5  7.98 

0.000803 100. 100. 

X L O 6 R  I T R I A L  I D C  I C O N 1  .CORAR - T O P I , I I D  

-- 196.15 . O -  . 2 0 2 * 8 9 _ - - _  _ 0.88 - _  0.08 . 0.00 
2486. 515. 2995. 515. 324. 6 7 .  

4.F3 0.030 0.030 0.030 0.030 187.84 
- - LOO. - -  0 l1 - (I -. 0. - - - 377.54 

29800. 2502. - 23797. 2502. 522. 3015. - 522. - 342. - 69 189.02 -------- -. -- - --- - - - 
0.11 4.79 7 89 4.79 0.030 0.030 0.030 0.030 187.92 79.38 

0.000774 100. LOO. 100. 0 1 1  0 0. 378.64 458.02 



S E C Y O  DEPTH 
C O L O O  
T l r E  v L u n  
SLOPE X L O H L  

*SEChJO 1 6 1 0 0 . 0 0 0  
1 6 1 0 0 . 0 0  1 4 . 3 9  

. - 28830 2523. 
0 . 1 2  4 .74  

0 . 0 0 0 7 4 7  1 0 0 .  

C W S E L  
OCH 
VCH 
X L C t 1  

C R I W S  WSELK E G  H V 
Q R O C  ALClD AC H AROB 
V R O D  XNL  X WCH X N R  
X L O U R  I T R I 4 L  IDC - - I C O N T  

ti L U L O S S  BANK E L E V  - - 
V U L  TWA l E F T / K I G H I  
WTN E L P I N  S S T A  
C O R A R  T O P W I O  E N S T /  - - . - -  



SECNO DEPTH CWSEL CR[WS WSELK - E G  H V - kt L 
(2 QLOR QCH QROR ALOR ACH AROB VOL 
TIME V C O O  VCH VROO XNL XNCH X NR WTN 

OLOSS BPNK ELEV - 
T W A  LEFT/R I G H T  
ELMIN SSTA 

SLCPE XLOBL X L C H  XLOBR I T R I A L  IOC I - C O ~ J ~  CORI\R - TOPMID ENST/ - - . - - - --- 
*SECNO 16700.000 

16700.00 14.62 202.90 196.58 0. 203.71 0 .81  0.07 0.00 189.38 



SECNO C F P T H  CWSFL 
0 QLOD O C H  
T I P E  VLOD , V C t i  
S L O P E  XLOBL XLCW 

*SECNO 17300.000 
17300.00 14.83 203.35 
2eh00. 2579. 23442. 

0.17 4.54 7.46 
0.000655 100. 100. 

C l l I W S  
CIROB 
VROU 
XLOLlR 

PAGE 2 5  

WSELK _ EG - - -  H V kIL - OLOSS BANK E L E V  -- - - - - - - - - - -.- - -  
ALOB AC H AROD V O L  T W A  L E F T / R I G H T  
XNL X Y C H  XNR WTN E L M I N  S S T A  
I T R I A L  I D C  - - I C O N T  CORAR TOPWIO E N S T /  - -- - .  . 

28600. 2602. 23395. 2602. 580. 3173. 580. 535. 86- 189.82 
0.19 4.49 7.37 4.49 - -  - 0.030 0.030- 0.030 - _ 0.030-. 188.72 75.05 -______ - -  - - 

0.000631 LOO. 100. 100. 0 11 0 0. 387.29 462.35 



- 
SECNO C E P T H  
0 O L O 5  

a T I M E  VLOB ~ 

SLC'PE XLOBL 
* S E C N U  17900-000 

0 17900.00 15.00 
28600.  2607. 

0.19 4.48 
e 0.000627 loo. 

CWSFL 
QCt4 
V C H  
X L C t l  

203.76 
23387.  

7.36 
100. 

C R l W S  
mnn  
V R 3 b  
XLORR - 

197.01 
2607. - 

4.48 
1co. 

WSELK 
P L O D  
X V L  
I T R I A L  

0 .  
5R2. 

0.030 
0 

EG H  V t1 L  
ACH AROn V O L  
XNCH XNR WTI l  
I DC I C O N T  - CORAR 

OLOSS BANK E L E V  
T H P  L E F T / R I G H T  
k L M I N  S S T A  
T O P W I D  E N S T /  

PAGE 26  



07 /30 /02  8.0267 P A G E  27 

- SECNO DEPTH CWSEL CRIWS - WSELK - EG - 14 V HL - OLOSS B4NK ELEV _- - - - 

Q QLOB QCH OROB ALOB ACH AROB VOL T W A  LEFT/RIGHT 
Tli4E VLOB VCH VRO5 XNL XNCH XIJR H T N ELMIN S S T A 

- - SLOPE XLOBL XLCH - XLOOR - I T R I  AL - I U C  - -_-_ 1-CUNT CORAR _ - -  TOPWlO ENST/ - - . - -- . - 

*SECNU 18500.000 
18500.00 15.16 234.16 177.21 0. 204.08 0.71 0.06 0.00 190.10 

28400. 2615. - 23171. - -- 2615. _ _ - 596. 3214.-- - 596. - _ 606. 93. - - - - - - - - - - - - - - -. - -- - . - - - 190.10 
0.22 4.39 7.21 4.39 0.030 0.030 0.030 0.030----189.00 73.92 

0.000593 100. 100. 100. 0 I 1  0 0. 389.56 463.48 
- .. - - - - -- - - -  - - -- -- 

*SECNO 18600.000 
- - - -  - 186C0.00 15.19 204.23 197.25 0. 204.94 0.71 0.06 0.00 190.14 - -- -- - 

94, . 190.14 
- -- --- -- - 

28400. 2618. 23164. - 2618. - 598. 3219. 590. --- 616. 
0.22 4.38 7.20 4.38 0.030 0.030 0.030 0.030 189.04 73.78 

0.0130589 100. 100. 100. 0 11  - - A  0 - - 0. 389.83 463.62 - - 

- -- *SECNO 18700.000 - - - - -- . - -. - - -- - - ---- -. - - - - - - - - - - -- - 
18700.00 15.21 204.29 197.29 0. 205. OO----- - 0.71 0.06 0.00 100.18 

28400. 2622. 23157. 2622. 600. 3224. 600. 626. 94. 190.18 
0.23 4.37 7.18 4.37 0.030 . . 0.030 -- - 0.030 . - 0.030 - - 189.08 73.65 - - -- - - - -  - -  

0.006586 LOO. 100. 100. 0 11 0 0. 390.09 463.75 
Q 

-- - - -- - -- - - -  - --  -- - 
*SECNO 1R800.000 

e 18800.00 15.23 204.35 137.33 0. 205.05 0.71 0.06 0.00 190.22 
2R400. 2625. 23150. 2625. -. 602. 3229. 602. 636. 95. 190.22 - -. - - - -- 

0.23 4.36 7. 17 4.36 0.030 0.030---'0.030 0.030-- 1 8 9 . 1 2 -  73.52 / @ 0.000583 LOO. 100. 100- 0 11 0 0. 390.35 463.88 
1 - - -  - - - -- . -. - - - . - - - 

*SECNO 18900.OGO 
18900.00 15.25 204.41 197.37 -. - 0. 205.11 0.70 0.06 0.00 190.26 -. - - - .- - - -  

28400. 2629. 23143. - 2629. 603. 3233. 603. 646. 9 6. 190.26 
0.24 4.36 7. 16 4.36 0.030 0.030 0.030 0.030 189.16 73.40 

0.000580 LOO. 100. 100. C 11 -- 0 0. 390.61 464.00 -- -- 



09/30/82 8.0267 PAGE 2 8  

- SECNO D E P T H  CWSEL C R I W S  . WSELK E G  - H V  HL -. OLOSS BANK E L E V  . .. - - 
Q OLOB OCH O R O C  ALOE ACH A R O D  VOL TWA L E F T / R I G H T  
T I M E  VLOA V C H  VROR XNL XNCH XNR HTN E L M I N  S S T A  
SLOPE XLOOL X L C H  XLORR - I T R I A L  I O C  I C O N T  - CORAR T O P W I O  E N S T /  - .-_ -. - 

*SECNO 19100.009 
191C0.00 15.29 204.53 197.45 0. 205.23 0.70 0.06 0.00 190.34 



PACE 2 9  

SECiNO DEPTH CWSEL 
C OLOB QCH 
TINE VLOR VCH 
SLOPE XLORL XLCH 

*SECNU 19700.000 
19700.00 15.40 204.88 

- - 20400. 2653. 23093. 
0.27 4 30 7.07 

0.000558 LOO. 100- 

CRIWS 
QROB 
VROB 
XLOBR 

HSELK - 

4LOR 
XNL 
ITRIAL . . 

E G HV HL OLOSS BANK ELEV _ _ 
ACH AROU VOL T W A  LEFT/R IGHT 
XPJCH XNR WTN ELY IN SSTA 

IDC ._ ICONT -5ORAR .. - TOPWID ENST' -- _ -  - - - -  - 

@ *SECNO 19800.000 
-- 19800.00 1 5 i 4 2  204.94 - - 197.73 .- - 0. -- 205.62 ---- 0.68 - -- 0.06 -- - 0.00 190.62 104. - 190 62 '-- - - -- - -- 

28400. - 2656.--- 23087. 2656. 6 18 3272. 618. 739. 
0 0.27 4.30 7.06 4.30 0.030 0.030 0.030 0.030 189.52 72.35 

..... ..... - -- - 0.000555 - A -  100. - - LOO. .- . 0 100- - -- _ - -. -_- 0 392.70 465.05 11 -0: - -- --- - - - - - .-. - 

Q 

d 28200. 2641. 22917. 2141. 620. 3277. 620. 749. 105 190.66 
0.28 4.26 6.99 4.26 _ 0.030 0.030 0.030 --- . 0.030 _ 189.56 72.21 - - -. .- - - - - - - - 

0.000544 100. LOO. 10C. 1 11 -  --- 0 0 . 392.98 465.19 



09/30/82 800767 CYUG au 

8P 
SECNO D E P T H  CWSEL C R I W S  WSELK EG H V H L  ULOSS BAhK E L E V  _ - 
0 QLOB QCkI ORUB ALUB ACH AROO V O L  TWA L E F T / R I G H T  

Q TINE V L O A  VCH vaoH XN L XNCH XNR WTIJ ELMIN S S T A  
S L C P E  XLORL X L C H  XLOOR - I T R I A L  I D C  - -  I C O Y T  - CORAR _ T O P W I D  E N S T /  _ _ - -- - 

+SECNU 20300.000 
0 203G0.00 15-52 205.24 197.89 0. 205.90 0.66 0.05 0.00 190.82 

28200. 7652. 22895. 2652. 626. 3292. 6260 79 1. 109. 190.82 _ 
0.30 4.23 6.95 4.23 0.030 0.030 0.030 0.030 189.72 71.79 

6 o.000535 loo. loo. lot. o 11 o 0. 393.82 465.61 
---- - -- - -- A -  - - - - 

0 *SECNO 20400.000 
- - - - -  20400.00 - 15.53 205.29 - 197.93 _- 0. -. . 2O5-95._---. 0-66 0.05 -. - 0.00 190.86 - - - - -  - - 

28200- 2655. 22890. 2655. 628. 3295. 628 801. 110. 190.86 

0 0.30 4.23 6.95 4.23 0.030 0.030 0.030 0.030 189.76 71.70 
-- 0.000533 100. 1 0 0 .  _ - 100. _ - 0 ---. 11--- 0 o m  -- 394*00 465*70 . - _  - - _- - - A _  - - - . -_ 

- 
-- 20700.00 15.57 -205.45 _--- ,05--- 0- - - - - -  206.11 -- - 0.66 - _  0.05. 0*O0 .. 190098 - -- - 

28200. 2662. 22876. 2662. 632. 3305. 632. 833. 112. 190.98 
0 0.3 1 4.21 6.92 4.21 0.030 0.030 0.030 0.030 189.88 71.43 

-- - - 0.000527 - - 100. _- LOO. -- 100. -- - 0 - -- 1 I - -.-- rl -.- O* 394-54 465-97- - .- - 

0.32 - _ 4.21 -- 6-91 4-21 -___. 0.030 0:030_- ---O,o1° -_ -0.030---189*92 -_ 71-35 - -. -- - _ -- 

0.000525 100. LOO. 100. 0 11 0 0. 394.71 466.05 



09/30/02 R.0267  PAGE 31 
@3 

SECNO D E P T H  C H S E L  C R I W S  WSELK E G  - H V  H L  OLOSS B 4 N K  E L E V  - - 
D QLOB Q C H  QR00 ALOB 4 C H  AROB V O L  TW4 L E F T / R I G H T  

0 T I P E  VLOR V C H  VXOO X V L  XNCH Xt iR WTN E L P I N  S S T A  
S L O P E  XLOSL X L C H  XLOBR I T R I A L  1 D C  - - I C O N T  GORAR - - T O P W I D  ENS*i -- _ _ -  . - -  

* S E C N b  20900.000 
43 20900.00 15.60 205.56 198.13 0. 206.22 0.65 0.05 0.00 191.06 

28200. 2666. 22867. 2666. 634. -- 331 1 • 634. 854. - 114. 191.06 
0.32 4.21 6.91 -4.21 0.030 0.030--"b.030~"-~0.030 189.96 71.26 

0 0.000523 100. 100. 100. 0 11 0 0. 394 - 8 8  466.14 



SEC.hJO DEPTH 
0 QLOB 
T I EIE VLOB 
SLCIPE XLO3L 

*SECUO 21500.000 
21500.00 15.69 

28000. 2661. 
0.35 4.15 

0.000504 100. 

CWSEL 
QCtl 
VCH 
XLCl4 - 
-- --- 

205.89 
22677. 

6.81 
loo.." 

CRIWS . WSELK EG 
QROC ALOO IICH 
VROH XNL XNCH 
XLOtlR ITR14L IOC 

H V 
4R00 
XNR 

- ICONT - 

0 . 63 
642. 

0.030 
0 

PAGE 

HL OLCSS BANK ELEV - - 
VOL THA LEFT/RIGHT 
W T I 4  ELKIN SST4 
COR4R _ -  TCPWlD ENST/ - --- - - 

0 *SECNO 21600.000 
67TH 4VE RRIOGE CENTERLINE A ~ r 2 1 6 % 3 3 ~ ~  - - -  
CI / \. I - -  

21600.00 15.71 205.94' 198.37 0. 206.50 0.63 0.05 0.00 191.33 
28000. 2654. . 22693. + 2654. - 640. 3336. - 640. - -  92B- - - -  121. 191-33 - .- _ _. - - _ _  - -  -- .. 

0.35 4.14 6.- 8 0 4.14 0.030 0.030 0.030 0.030 1-9_0* 42.34 
100. 10O.d 1000 0 11 0 0. J437.66 

- - - . - . -- .- - - -- - - - - 

SPECIAL BRIDGE I /  - - 
SB XK XKOR COFO ROLEN B WC RWP BAREA SS ELCHU ELCHD 

8 1.05 1 .OO 2.60 300.00 220.00 24.00 6 0 0 0 ~ 0 0  6,00/~ lw 190.23 _. 
--. - 

/ 

*SECNO 21632.000 
e CLASS A LOW FLOW 

"""rkr 
3420 BRIOGE H.S.= 205.85 BRIDGE V F L O C I T Y = t  6.19 CALCULATED CHANNEL AREA=# 4 5 2  3? -- - - - -- - - - . - - _ 

8 EGPRS EGLWC H 3 QWE IR QPR B A R E A  TRAPEZOID ELLC ELTRO 
AREA - -  

a 

0. 206.65 0 0 9  0. 28000+ 6000. 7569. 213.00 ' 215.00 
e 

216'32.00 15.79 206.03 J 0 -  0 206.65 0.62 - 0.08- - 0. 191  -34 

@ "$kor 
- - - -- - - - 

28000. 2666. 22669. 2666. 647. 3353. 647. 931. 121. 19 1.34 
0.35 4.12 6.76 4.12 0.030 0.030 0.030 0.030 190.24 41.87 

6. - 0.000493 _ 32. 32p<, - 32. - .- 0 -  - -  O - -  0 -- 0. _ - -  396.25 - 438.13 __--_ __ - - -- 

(b 
--- - *SECNO 21700.000 - - A ---&. - -  - -  . 

21700.00 15.79 206.06-- 198.41 0. 206.69- - 0.62 0.03--- 0.00 191.37 
8 28000. 2666. 22667. 2666. 648. 3354. 648 938 122. 191.37 

- - - 0.36 - -  4.12 - 6-  76 _-_ _- 4 -  12 - - - _  0.030 - -0*1)_30 ----. 0.030 -- 0 -030 - -- 190.27 _ 41 *85 -  -_- - - - -- -. .- _ _. - 
0.000493 68. 6 8 -  68. 0 1 1  0 0 .  396.30 438.15 

8 



0 9 1 3 0 / A 2  R.0267 PhGE 33 
0 

SECNO D E P T H  CWSEL C R l W S  WSELK - E G  H V HL - OLOCS 8 4 N K  E L E V - _ -  . - 
0 QLOB O C H  ORUD ALUB ACH AROD VOL TWA L E F T / R I G H T  

0 T I f1E V L O B  * V C H  VROD X N L  XNCH XNR WTN E L M I N  S S T A  
SLOPE XLORL X L C t l  - XLOOR I T R I A L  I D C  _- 1-CONT CORAR T U P W I D  ENSTI -- - - 

*SECNO 21800.000 
@ 218C0.00 15.80 206.11 198.45 0. 206.74 0.62 0.05 0.00 191.41 

- - 28000. 2668. 22664. 2668. - 648. 3356. _-- - 648. - -  949. -_ 122. 191*41 . . - - - -  - - -  
0.36 4.11 6.75 4.11 0.030 0.030 0.030 0.030 190.31 41.80 

@ 0.000491 100. 100. 10C. 0 11 0 0. 396.41 438.20 
- --. - . - . . 

0 *SECNO 71900.000 
21900.00 15.81 206.16 190.49 -- 0. 206.79 0.62 - - 0.05 - 0.00 191.45 

191.45 --- - -- - 
- -- 

28000. 2669. 22661. 2669. 649. 3358. 649. 960. 123. 
0 0.37 4.11 6.75 4 - 1 1  0.030 0.030 0.030 0.030 190.35 41.73 

0.000490 100. 100. 100. O - .  11- - .-- 0 ---- - 0. -. 396.53 438.27 - -- --- -- - . - . - - - - - - - . - 

8 
-- - -  - *SECNO 22000.000 - -- - --- - - - - . - - - . - - - - - - - - - - 

22000.00 15.82 206.21 -198.53--- 0 . 206.84 0.62 - ---- 0.05-- 0.00 191.49 
0 28000. 2671. 22658. 2671. 650. 3360. 650. 970. 124 19 1 -49  

0.37 4.11 6.74 - 4.11 0.030 0.030 0.030 0.030 - 190.39 41.67 - - -- -. -- - - -. - - 
11---- Oo000489 100. 100. 100. 0 0 . 0. 396.65 438.33 

a 
- -- - --- -- --. - - - - - -- - - - - - - - - - - -- 

*SECNO 22100.000 
8 22100.00 15.83 206.26 198.57 0. 206.88 0.62 0.05 0.00 191.53 

20000. 2672. 22655. 2672. -_ 651. - 3362. _ _- 651. ._ - 9810 125. 191.53 . - - - - - -- - -- -- 
0.37 4.10 6.74 4.10  0.030 0.030 0.030 0.030 190.43 41.61 

0 0.000480 100. 100. 100. 0 11  0 0. 396.77 438.39 
- - - - - - -  - - .- - - - - - -  - 

0 *SECNO 22200.000 
22200.00 15.84 206.31 198.61 - - -  ( l o  - 206.93 _-  -- 0 -62  -- _ 0.05 - -- 0.00 191.57 19 .57 --.-- -- - .- - - - . - . - 

28000. 2674. 22652. 2674. 652. 3364. 652. 992. 126. 
0 0.38 4.10 6.73 4.10 0.030 0.030 0.030 0.030 190.47 41.55 

0.000487 100. 100. 100. 0 l1 - _ 0 O w  -- 396.89 438.45 - - . - -  

Q 
*SECNO 22300.000 - -. - - - - - - -- - -. - - . - - - - 

22300.00 15.85 206.36 198.65 0. 206.98- - - 0.62 0.05-- 0.00 191.61 
@ 28000. 2676. 22649. 2676. 653. 3367. 653- 1002. 127. 191.61 

0.38 4.10 6.73 4.10 0.030 0.030 _ 0.030 0.030 _ 190.51 41.50 _ - 

0.000485 100. 100. 100. 0 11 0 0. 397.01 438.50 
@ 

- .  - - - --- - - - - - - -. - . - - - - - - -. . -- - - -  - - - - - 

I 
. -- - -. .--- - -- -- - - - - - -- - - -. - - - - - .- - -- - -- -- -. - 

0 
- -.- - -  - -  - - -  - ----- - -. . - - - --- -- - - A - -. - - -- .- -- - - - -- - - - - - - . -- - . -- - - - - - - - - 

e4 
. - - - - - - 

e 
- - - - - -  - - - - - - .. - 

Q 
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SECNO DEPTH C W S E L .  C R I W S  WSELK EG H V  H L  OLOSS BANK € L E V  -- _ - 

0 QLOR QCH QROD ALOD AC H AROH VOL T N A  L E F T / R I G H T  
T l M E  VLOO V C H  VRGU X N L  XNCH XNR WTr i  E L M I N  S S T 4  
SLOPE XLOOL - X L C H  - . XLOMR - I T R I A L  IOC _ _ I C O N T  COR4R - T O P W I D  _ E N S T /  - - . - -  

*SECNO 2 2 4 0 0 . U 0 0  



PAGE 35 

S E C N O  _ D E P T H  CWSEL - - 
0 QLOR QCH 

@ TIFr,E V L O D  VC t i  
S L O P E  X L O D L  X L C H  

L S E C N O  23000.000  
a 23000 .00  1 5 . 9 3  206 .72  

C R I H S  WSELK -- 

O R U U  A L O B  
V R O H  X N L  
X L O E R  __ I T R I A L  - 

X N C H  XNR 
I C O i J T  I O C  .. -- .. 

HI. O L U S S  BANK E L E V  -. -- -- . . - - 
V C L  TWA L E F T / K I G t t T  
H T l i  E L R I N  S S T A  
CORAR TOPULD - - E X S T /  -- - - -- - - -- - - - 

a * S E C N O  23100.000  
- - -  23100 .00  15 .93  2 0 6 . 7 6  - - 198.97  0 .  207 .37  0 . 6 0  0 .05  0 .00  191 .93  .-- - --.- - - - - - ---. - -. 

191 .93  -- -- 
-- - 

27800.  2669 .  22462 .  2669.  660 .  3384 .  660 .  1088 . -  134. 
0 0 . 4 2  4 . 0 4  6 6 4  4 . 0 4  0 .030  0 . 0 3 0  0 .030  0 .030  190 .83  41 .01  

0 .000469  100 .  LOO.  - 100. 0 8 0 0 .  - - - -  - - -  397 .98  438 .99  - - - - -- -. -- - - - - - - - - - - 



4? 
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0 
SECNO D E P T H  CWSEL C R I W 5  WSELK C G  t i  V  H L  - OLUSS BANK E L E V  
Q QLOB Q C H  QROB ALOR 4 C H  4ROB V O L  TW4 L E F T / R I G H T  
T I M E  v L o n  VCH VRUB XNL XNCH XNR W T N  ELMIN S S T ~  
S L O P E  XLOSL X L C H  XLOBH - 1 T K I A L  I O C  -_ I C O N T  _ C O R A R  - T O P W I D  _ E N S T /  - -_ - - - - . . - . . - - 

*SECUO 23600.000 
@ 23600.00 15.97 207.00 199.17 0 . 207.60 0.60 0.05 0.00 192.13 

27800. 2675. 22451. _ 2675. - - 663. 3393. _ - 663 1143. - 139. 192.13 - - - - .  
0.44 4.03 6.62 4.03 OaG30 0.030 0.030 0.030 191.03 40.78 

4B 0.000465 100. 100. 100. 0 8 0 0. 398.43 439.22 
- - -- - -  -- -- - - - - - - - . - - - - - - - 

0 *SECNO 23700.000 
. -. . - - - - 23700.00 15.98 -207 .05- -  199.21 - -  O *  207*65 --_- - O o b 0 -  _ _ -- 0.05 -- O o o O  192*17 --- - --. -- - . .- - . - 

27800. 2676. 22448. 2676. 664. 3394. 664 1153. 140. 192.17 
8 0.45 4.33 6.61 4.03 0.030 0.030 0.030 0.030 191.07 40.74 

. - - -  A -- 0.000464 - loo--. - - loo='---- - loo-- - A -" ---- -.a (I - O -  398-52- 439026  . _ - - - - - -.-- - - 

@ 
-. - *SECNO 23800.000 -_ - -. -- -- -- -- - - - -- - - - - - - - - - - 

207.69------ 23800.00 15.99 207.10 -- 199.25---- 0. 0.6 o---- 0.05- -- 0.00 192.21 
@ 27800. 2677. 22446. 2677. 665 3396. 665. 1164. 141. 192 .2 1 

- . 0.45 - 4.03 - 6-61__-- 40°3 0.030 - - o*o? 0.030 0*030._- 191-11_ - 40-70  . _ -  
0.000463 100. 100. 10C. 0 8 0 0. 398.60 439.30 

8 
-- - -- -- - - . - - - - - - - . - -- -- - - - - - - - - - 

*SECNO 23900.000 
0 23900.00 15.99 207.14 199.29 0. 207.74 0.60 0.05 0.00 192.25 

-. - 27000. - 267R. 22444. -__ 2678. 665. . 3397. - - 665 _- - 1175. 142- - 192125-s - - - - - - . . 
0.46 4.03 6.61 4.03 0.030 0.030 0.030 0.030'--*191.15 40.66 

@ 0.000462 100. L O O .  100. 0 R 0 0. 398.69 439.34 
- . -  - -- - -- - -  - - - - - - - . . . 

8 *SECNO z40oo.000 
. -- . -  24000.00 16.00 207.19 - - 199.33 O *  - - A  207.79 - 0*59 - O o o 5  O.OO - 192-29 - . -- . - 

27800. 2679. 22442. 2679. 666. 3399. 666. 1186. 143. 192.29 
8 0.46 4.02 6.60 4.02 0.030 0.030 0.030 0.030 191.19 40.61 

- - 0.000462 - 100. 100. _ 100. _- 0 -  - 8 -_--.- 0 o*  _ _  398.77 - 439.39 -_ _ -  _ -- -- 

ts 
- *SECNO 24100.000 - -- -- - . . ---- -- - - - A -- - 

24100.00 16.01.- 207.24 199.37 0. 207.83 0.59 0.05 0.00 192.33 
8 27800. 2680. 22440. 2680. 667. 3400. 667. 1197. 143. 192.33 

- - - - - -  0 . 46 4.02 - - 6060!-- -. 4.C2 _- _--0.030 -- - 9.030 _- -0.030 _ _  -0.030 ---I9 1.23 - 40.57 -- - - - .- - - - - - - - - - - - - 
0.000461 100. 100. 100. 0 8 0 0. 398.85 439.43 

8 
-- - -- . - - -- - - - -- - -. - - - - ---- - - - - - . - - - - - - - - . -- - -- - . - - - - - - - - - - - -. -- - . . - - - - - - - - - - - - -- - - - - - - - - - - - - - . -. - 

I . -- -- -- -- - - - --- - -  - --- -- - _ - -_- _ _ _ _ _  __ 
' (b 

- - - - -  - - - - - - -  - ----- --  - -- -- - - -- -- -+-* ---- - - - - - - - -  - - - 

8 
- -- -- - -- - - -- -- . - - -- -- -- .- - - - - - - - - - - - - - - -- - - - - - - .- . - - - -- -- - - - - -. - - ----- . . - -- -- -- . . - - 

' 
- - - - - - - - - - -. - . - - - -- . - . . - ----. -- . - - - - - - - -- 4-- - .- - . - . - -+- -- . - - . -- - - A - . - -. - - -- -- - . - - 

e 
1 - 
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' 0 

SECNO DEPTH CWSEL CRIhS WSELK EG H V H L OLOSS 84NK ELEV - -  
€I OLOB OCH QROH ALOB ACH AROB VO L T W A  LEFT/RIGHT 

8 TIC[ VLOB VCH V R U ~  XNL XNCH XNR WTIJ ELMIN S S T A  
SLOPE XLODL _ XLCH .. - XLOBR - [ T R I A L  I D C  - - -  1CONT COR4R - TOPWID ENST/ - - - -- - - - -. . - - -  

*SECKO 2 4 2 0 0 ~ 0 0 0  
0 24200.00 16.01 207.28 199.41 0 . 207. O R  0.59 0.05 0.00 192.37 

27800. 2681. 22438. 2681. 667. _- 3402. 667. 1208. -- 144 a 192.37 - - - - - - - - -. - . - 
0.47 4.02 6.60 4.02 0.030 0.030-- 0.030 0.030 191.27 40.53 

6 0.000460 LOO. 100. 100. 0 8 0 0. 398.94 439.47 

- - -- ---- - -- - - . --- -- - - - - 
- *SECNO 24500.000 

24500.00 16.04 207.43 199.48 0. 208.01 0.58 0.05 0.00 192.49 

. - 27600. 2666. 22268. 2666. 670. .- 3408. 670. 1240. 147. 192.49 - -- - - - - - - + . . - - - - 
0.48 3.98 6.53 3-90 0.030 0.030 0.030 0.030 191.39 40.36 

0.000450 100. LOO. 100. 0 8 0 0. 399.28 439.64 



SECNO DEPTH 
Q QLOE 
T i C E  VLUR ' 

+ .  . S L O P E  XLOBL 
*SECNO 24800.000 

2 4 8 6 0 . 0 0  16 .06  
2 7 6 0 0 .  2 6 6 9 .  

0 . 5 0  3.98 
0 . 0 0 0 4 4 9  1 0 0 .  

CHSEL 
Q C H  
V C t I  
X L C H  

C R I W S  WSELK 
QKDH ALDR 
VRUB XNL 
XLOBR - I T R I A L  

EG .- H V HL OLOSS D A N K  E L E V  - 
ACH AROB VOL TWA L E F T / R I G H T  
XNCH XNR HTN ELM I N  S S T A  

. -  I C O N T  CORAR T O P W I O  E N S T /  - _. _ _  .. - 

@ *SECNO 25200.000  
2 5 2 0 0 . 0 0  16 .08  - 2 0 7 . 7 5  199.76 O* - .- 208.33  - - 0 . 5 8  -_ 0.04 -_ O g O O  . 1 9 2 0 7 7  - - - - 

2 7 6 0 0 .  2 6 7 2 .  2 2 2 5 6 .  2672 .  6 7 3 .  3 4 1 7 .  6 7 3 .  1 3 1 7 .  154.  192 .77  
0 . 5 2  3.97 6 . 5 1  3.97 0 . 0 3 0  0 .030  0 . 0 3 0  0 .030  191 .67  40 .14  

0 . 0 0 0 4 4 6  1 0 0 .  - - LOO. 1000  - 0 - fl .-. 0  - -  0 .  -- 399.73  439.86 _ _ _  - - .- 



- - SECNO D E P T H  
Q Q L O B  
T I M E  VLOO 
S L O P E  X L O B L  

* S E C N O  25400.000 
25400.00 16.09 

27600. 2674. 
0.52 3.97 

0.000445 100. 

CWSEL 
Q C H  
V C H  
X L C H  - 

207.84 
22253. 

6.51 
100. 

C R I W S  WSELK - 

OROB ALOB 
VKCB XNL 
XLUCR I T R I A L  

EG H V H L  - - -- . . OLOSS B 4 N K  € L E V  
ACH AROB V C L  T H A  L E F T / R  I G H T  
XUCH XNR WTN E L M  I N  S S T A  
I OC - - -  I C O N T  C O R 4 R  T O P W I D  E N S T /  - . - - -- - - - - - -. . - - . . - 

Bb * S E C C O  25500.000 
-.  -- 25500.00 16.10 207.89 199.08 0. 208.46 0.58 0.04 0.00 192.09 - - . - - 

142.89 - --- 27600. -2674 .  - 22251. - - -  2674. - 674.-- - 3420. - 674. ' 1350.-- 156. 
@ 0.53 3.97 6.51 3.97 0.030 0.030 0.030 0.030 191.79 40.04 

. --* 
0.000445 - - 100. LOO. 0 8 - - . A- 100. - -- A - - - --- - -- 0 --. 0. -- 399.9 1 439.96 - - - -- - - - - - - - -- - - - - - 

9 
- -  - .. -. . * S E C N O  25600.000 - -- --- - .. . - - - - - - - - - . - - - - - - - - - - -- 

256C0.00 16.10 207.93 199.42 0. 208.5i-----' 0.58 0.04--*-- 0.00---  192.93 
0 27600. 2675. 22250. 2675. 675. 3421. 675. 1361. 157. 192.93 

0.53 3.96 6.50 3 . 9 6 -  0.030 0 ~ 0 3 0 ~ ~ ~ 0 ~ 0 3 0 ~ ~ ~ 0 ~ 0 3 0  191.83 40.01 _ - - 
0.000444 100. 100. LOO. 0 8 0 0. 399.97 439.99 

8 
-. - --- - - - -- --- " -- . - - - - -. - ----- - - 

* S E C N O  25700.000 
@ 25700.00 16.11 207.98 199.92 G .  208.55 0.57 0.04 0.00 192.97 

- - 27400. 2656. 22087. 2656. - 675. - - 3422g  A _ _ _  675. 1371. 158. 192.97 - - - - - - -- - . - -- -- -- - - - - 
0.54 3.93 6.45 3.93 0.030 0.030 0 . 0 3 0 ~ ~ ~ - 0 . 0 3 0 ~ - - ~ 1 9 1 . 8 7 ~ ~ ~ ~ 3 9 ~ 9 8  

@ 0.000437 100. 100. 100. 0 8 0 0. 400.03 440.02 
--- - -  - -- . -  - - - - --- - - - - - - - - - - - -- - -- - - - - - -- - 

(b * S E C N O  25800.000 
25800.00 . 16;12 208.03 199.96 A- - .. . . . . . . . .  - 0-  -- 208.60 _ -  - - 0.57 - -- - 0.04 - _  0.00 _ 193.01 - 

27400. 2658. 22083. 2658. 677. 3425. 677 1382. 159. 193.01 
0 0.54 3.93 6.45 3.93 0.030 0.030 0.030 0.030 191.91 39.90 

- - - - - -- - - 0.000436 _ - -  100. -- - 10°-- _-- loo-. .  - - (1-_- _. 8 - - _ - _ _  9 ----_ ( l o  -- 400.19 . --.. 440.10 --- - - -- - -- -- -. - - - - - 



SECtJO DEPTH 
0 QLOO 
T I H E  V L f l D  
SLOPE X L O R L  . 

*SECYO 26000.000 
26000 .OO 16-13 
27400. 2660. 
0.55 3.93 

0.000435 100. 

CWSEL CRICrS 
QCH BRDR 
V C H  VR113 
X L C H  - XLOBR -- 

20P. 12 203.03 
22081. - _ 2660. 
6.44 3.93 
100. 100. 

MSELK 
ALOD 
XNL 
I T R I A L .  

0. 
677. 
0.03C 

0 

E G H V  H L  - OLOSS BANK € L E V  - 
ACH AROB V O L  T W A  L E F T / R I G H T  
XEJCH XNR WTN E L M I N  S S T A  

.. I C O F J ~  _ CORAR - - TOPW ID E N S T I  .. -- .--- 

b) *SECNO 26100.000 
26100.00 16.13 208- 16 - _-200.07 -- 0- - - 208.73-- - O-57 -_  - Ooo4 - - _  0.00 _ 193.13 ---- _ _ _ - - - - - -.-- - - . - - - 
27400. 2660. 22079. 2660. 678. 3428. 678. 1415. 162- 193.13 

@ 0.56 3-93 6.44 3.93 0.030 0.030 0.030 0.030 192.03 39.83 
0.000435 100. -- loo---- -- 100. -.A O -- - * --A- cl O* --- A 4oo*34 -- --440- l7 -----__-- - -- .--_ _ - - _ A  ._ - 
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SECNO D E P T H  Ck'SEL C R I W S  WSELK _ E G  - -  HV H L OLOSS B4NK E L E V  -_ 
Q OLOB O C H  QROB ALOB A C t i  AROB VOL TWA L E F T / K I G H T  
T I P E  VLOB V C H  VROU XNL XIJCH X 1.1 R WTN ELM1I.I S S T A  - 
SLOPE XLOBL XLCH XLOHR A -1TR I A L  I D C  _ _ I C O N T  CORAR TOPWID E N  S T /  - . 

*SECNO 26600.000 
B) 26600.00 16-15 208.38 200.27 0. 208.94 0.56 0.04 0.00 193.33 

27400. 2663. 22074. 2663. - 679. 3432. . -- - 679. - 1470. - 166 193.33 - - - . - - - - - - - - - 
0.58 3.92 6.43 3.92 0.030 0.030 0.030 0.030 192.23 39.72 

8 *SECt{O 26700.000 
26700.00 16.15 208.42 200.31 0. 208.99 0.56 0.04 0.00 193.37 193 e37 ----- - - - -- . 

27400. 2664. 22073- 2664 680. 3433.' - -  - 680. - 1481. 167 - 
@ 0.5R 3.92 6.43 3.92 0.030 0.030 0.030 0.030 192.27 39.70 

0.000432 LOO. 100; - - 100. 0 ." -- 8 - - - -  - - A 0 - -- 0. 400.61 440.30 - -- - -- -- - - - - - - - - - - - -- 



PAGE 42 

StCYO DcPII i  CWSEL 
Q Q L O B  QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECKO 27200.000 
27200.00 16.18 208.65 

27200. 2647. 21906. 
0.61 3.89 6. 37 

0.000424 100. LOO. 

CRIWS WSELK 
QRUB ALOB 
VROU XNL 

- X L 0 8 9  I T R I A L  

EG H V 
ACH AROR 
XPJCH XNR 
IDC ICONT 

H L 
VOL 
W I N  
CORAK 

OLOSS BANK E L E V  - 
THA LEFT/R IGHT 
ELMIN S3T4  
TOPWIO - ENST/ - _ - - . - -  

Q) *SECh'C 27550.000 
. -  - THUNDERBIRD . R D  --- BRIDGE-_- CENTERLINE AT 275-572 . - -- - - - - -- - . -.- . - . - - - - - 



0 9 / 3 0 / n z  8 .0267  PAGE 4 3  
- 49 

S E C N O  D E P T H  CWSEL C R l W S  WSELK E G  H  V ti 1 OLCSS B 4 U K  E L E V  
Q OLOD Q c H  ORCB A L O B  A C H  A R C B  V C L  TWA L E F T / R  I G t l T  

8 T I M E  V L O B  V C H  VROB X N L  XQCH XNR WTN E L P I N  S S T A  
. - S L O P E  X L O R L  X L C H  XLOOR I T R I A L  I D C  I C O N T  C O R b R  T O P H I D  E N S T /  - - - . .  

SB X K  XKOR COFQ R D L E N  BWC BWP B A R E A  S S E L C H U  E L C H D  
• 1 - 0 5  1 .OO 2.60 0 .  220 .00  24.00 6 0 0 0 . 0 0  6 - 0 0  192 .62  192 .61  

- - -- - .  - - .  --- - -  - - - -  - - - - 
* S E C N O  27582.000  

&P C L 4 S S  A LOW FLOW 
3420 O R I O G E  W.S.= 2 0 0 . 7 2  B R l D G E  V E L O t I T Y = r  5.77 C A L C U L A T E D  C H A N N E L  AREA=,  4712.  

E G P R S  EGLWC H  3 Q W E I R  Q  PR B A R E A  T R A P E Z O I D  E L L C  

- . .- ARE A -. 
0 .  2 0 9 . 4 2  0.07-- 0  2 7 2 0 0 .  6 0 0 0 .  ' 7 8 6 2 .  216.00 



09/30/02 8.0267 PAGE 44 

SECNO DEPTH CWSEL C R I U S  WSELK EG t lV  H L  - OLOSS BANK E L E V  
Q QLOR Q C H  QRnB ALOO ACH AROR VO L  TWA L E F T / R I G H T  
T I M E  VLOB V C H  VROR XNL XNCH XNR HTN E L M I N  S S T 4  
SLOPE XLOBL X L C H  XLOBR I T R I A L  I O C  -- I C O N T  _ CORGR T O P W I D  E Y S T / - - .  - - .  -- . .- .- -.-. 

*SECKO 28000.000 
280C0.00 16.25 209.04 200.77 0. 209.59 0.55 0.04 0.00 193.89 

27200. 2657. 21881. 2657. 689. 3455. --- 689. 1625. 179. 193.09 - - 
0.65 3.86 6.33 3.86 0.030 0.030 0.030 0.030 192.79 39.09 

0.000416 100. 1000 100. C 8 0 0. 401.81 440.91 
. - 

*SECNO 28100.000 
- - 28100.00 16.26 209.09 _ _  200.81 ._- O* - -  0-55 0-04 - 0.00 193.93 - 209.63 - 

27200. 2660. 218810 2660. 689. 3455. 689. 1636. 180. 193.93 
0.65 3.06 6.33 3.86 0.030 0.030 0.030 0.030 192.83 39.08 

0.000416 100. 100. 100. - 0 . a_. - 0 _ ---- O* -- 401-83 440-92 - - - -  - - _  -- -  - - - 



09/30/ A2 8.0267 

. . SECNO D E P T H  CWSEL 
Q OLOR O C H  
T I  PE V L  08 VCH 
S L O P E  X L O B L  X L C H  - 

*SEChO 29600.000 
28600.00 16.26 209.29 

- .- 27200. 2661. 21878. 
0.67 3 . 8 6  h .  33 

0.000415 100. LOO. 

C R I H S  H S E L K  E G  _ - -  ti" - HL -- OLCSS B4NK E L E V  - -  
Q R O B  ALOH ACH AROn V O L  TWA L E F T / R I G H T  
VRUO XNL XNCH XNR H T N  E L M I N  S S T A  
XLUBR I T R I A L  I D C  - - I C O N 1  C O R 4 R  T O P H I D  - -  . E N S T /  - -- - - - - - - - - - - . - - - - 

0.70 3.83 6.28 
.- - 3.83 - -- . 0.030 0.030 0.030 0.030 193.23 38.95 

0 - - -  - 11------ 
- -  - 

0.000407 100. 0 0- 402.11 441.05 
- -- - - -- -- -- 

100. 
- -  -- 

LOO. 
- - 



- SECllO DEPTH CWSEL 
Q m o o  OCH 
T I C E  VLOR V C H  

. - SLOPE XLOAL - X L C H  
*SECNO 29200.000 
29200.00 16.28 209.55 

27000. 2643. 21713. 
0.70 3.93  6.27 

0.000407 100- 100. 

CRIWS 
QROB 
VRUD 
XLODR - - 

WSELK 
ALOE 
XNL 
I T R 1 4 L  

EG H V H L  OLUSS BANK E L E V  -_  - 
ACH AROO VOL TWA L E F T / R I G H T  
XNCH XNR W T N E L M I N  S S T A  
I D c  - -  I C O N T  _-COR4R - TOPWID _ E N S T /  _ - _  . _ - 

d *SECNO 29225.400 
- - - . - - - - - - - 5 9 T H  AVE B R I D G E  C E N T E R L I N E  A T  292&47---- -- -- .---- - - - - - - - . 

S P E C I A L  B R I D G E  ..-- - . - - - -- 
S B  XK XKOR COFQ R D L E N  B NC BWP 

- - - -- - . 
E L C H U  ELCHD 

8 C L A S S  A L O W  FLOW 
. - -  3420 B R I D G E  NOS.= - _ 209.49 B R I D G E  VELOC.ITY=r - _ 5 - 6 0  -- - - 4E4-- - - - -- - - - -- - CALCULATED CHANNEL AREA=* 

B) EGPl lS EGLUC H 3 QWEIR QPR BAREA T R A P E Z O I D  E L L C  E L T R D  
- - - A R E A  _- - - - -  - -  

0. 210.16 0.07 -- 0. 27000. 5400 7541. 216.00- 218.00 



0 9 / 3 0 / 8 2  8.0267 PAGE 47 

SECNO D E P T H  _ C U S E L  - C R I W S  - WSELK - EG - .  tl V - - HL _- ULOSS BANK ELEV -_-  --_ -. 
Q OLOO QCH OROU A100 ACH AROD VOL TWA LEFT/RLGHT 
T I M E  VLOB V C H  VROO XNL XNCH XNR W T  EJ E L M I N  SSTA 
S L O P E  XLORL X L C H  XLODR I T R I A L  - -. I U C  - I C O N T  CORAR -- T O P W I D  - - - - - - - - " 

ENST/ - -  - - 
+SEChO 29400.000 

27030.  2633. 21733.  2633. 690.  3472. 690.  180 3 194 194.53 
0.72 3.82 6.26 3-02 0.030 0.030 0.030 0.030 193-43 39.08 ... .- --- - 

0- - -  -- 11 
-- -- - -- - - --- - . 

0.000403 L O O .  100. 100. 0 0. 401.24 440.32 



c 
03 /30 /02  0.0267 P4GE 48 

0 
SECNO DEPTH CW5EL C R I W S  HSELK EG H V HL OLUSS BAhK ELEV 
Q CLO8 QCH QROM ALOB ACH A R O R  VOL TWA LEFT/RIGHT 

0 TINE VLOB ' VCH VROR XNL XNCH XNR WTN ELMIN  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL  IDC -__ - ICONT CGRIR TOPWID ENST/ _ -  - . - 

*SECNO 30000.000 
-- 

6 30000.00 16.33 209.92 201.58 0. 210.46 0.53 0.04 0.00 194.69 
27000. 2634. 21733. - 2634. _ - 6900 3472. 690. - -  1847. 198. 194.19 -- - - - - - 

0.74 3.32 6.26 3.92 0.030 0.030---0.030 0.030 - 193.59 39.07 
@ 0.000403 100. 100. 100. 0 11 0 0. 401.26 440.33 

- ----- - - - - - - - a - - - - -  

6 * S E C ~ U  301oo.000 
30100.00 - 16.34 209.97 - 201.59 0 • 210.50 _ 0.53 - - 0.04 - - 0.00 194.73 - - 

26800. 2614. 21572. 2614. 690. 3472. 690. 1858. 199. 194.73 
@ 0.75 3.79 6.21 3.79 0.030 0.030 0.030 0.030 193.63 39.07 

0.000397 100. 100. l o c o  0 I I -- --- (I - -  O* - - 401.27 440.33 - _ A - - - -  - 

---- - - - - - - - - . . - . -. -- .- -- . - - .- - - - -- - -- - - - - -  - - -- - - - -- - - - - - 
*SECUO 30300.000 

(b 30300.00 16 -34  210.05 201.67 0 .  210.58 0.53 0.04 0.00 194.81 
--  26300. 2615. 21569._-A 2615. A _ -  691-- -  - 3474. --_ 691. - -  1881. _ -  200. - - - - - - -  - - 194.81 

0.76 3.78 6.21 3.78 0.030 0.030 0.030 0.030 193.71 39.02 
@ 0.000396 100. 100. 100. 0 11 0 0. 401.37 440.38 

.-- - - -- -- - - - -- - . - - - - - - - - - - - - --- -- - - - - - - - - - 

@ *SECNO 30400.000 
. -  - -- 30400.00 16.34 210.09 - -  - 201.71---- O* --. 210.62 0. 53 -- 0.04-- 0.00 - -  194.85 -- - - - -- - -. - -. - . . . - - 

26800. 2615. 21569. 2615. 691 3474. 691. 1892. 201. 194.85 
43 0.76 3.78 6.21 3.78 0.030 0.030 0.030 0.030 193.75 39.02 

0.000396 - 100. 100. 100. C l1 - _ 0 _ _  O* _ - _ -  401.36 440.38 - - ..- 

e 
- - . -  *SECN[I 30500.000 - - -  

2 10.66---"-A 0.53'- 
. - 

16.34 210.13 201.75---- 0.04---- 
-- .-- --- - - . - -- - - 

30500.00 0. 0.00 194.89 
d 26800. 2615. 21569. 2615. 691. 3474. 691. 1903. 202. 194.89 

0.77 3.78 6.21 -- 3.78 0.030 0.030 0.030 0.030 193.79 39-02 - - - -  - - - - 
11 

-- 
0.000397 100. 100. 100. 0 0 0. 401.36 440.38 

- .  

0 
-- --A - - . -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- -- a - -- - - - -. - . -- - --- - - - -- - - - -- - 

ab 
- -- -- - - - - -- . - - - - -- - - - - - - - - - - -- . - - - -. - - -  -- . - 

@ 
- - -- - - - - - - - . - - - - - - -  - 

@ 
-- - - - - - - --- - - - -- - - - - . - - - - - - - - - --- - -- -- - - - - - - - - - - - - - - - - . -- - - - - - 

8 
.- - - - - - - - - - - . - - - . -- . - - - - - - -. - . . -- -A - - - - -- - - - - - -. 

e8 



1 tlYE V L O A  i : - S L G P E  xLneL 
* S E C N O  30600.000 
30600.00 1 6 . 3 4  

- - 26800. 2615. 
0 . 7 7  3 7 8  

0.000397 LOO. 

C W S E L  - - C R l W S  - WSELK _ EG - H V  H  L  OLOSS BANK € L E V  _ - _ -  - 
6)CH Q R O O  A 1  OD ACH AROD V O L  TW4 L E F T / R I G t { T  
VCH VRDD X?I L  XNCH XNK WTN E L H  I IJ  S S T A  
X L C H  XLCDR I T R I A L  I D C  --- - ICONT C O X A R  - TCPWID E X S T /  . - - -  



SECNO D E P T H  CWSEL C R l W S  WSELK E G  H V  H L  
0 OLOB OCH O R O B  ALOE ACH AROR V O L  
T I M E  V L U B  VCH VROO XNL XNCH XNR WTN 

OLOSS 84NK E L E V  
TWA L E F T / R I G t I T  
E L M I N  SSTA - 

SLOPE XLOBL X L C H  XLODR - - - I T R I A L  IOC _ _  _ XCONT - C O R 4 R  - _ T O P H I D  E N S T /  - . - -.. 
*SECKO 31200.000 

0 31200.00 16.34 210.41 202.03 0. 210.93 0.53 0.04 0.00 195.17 
26800. 2615. 21570. 26150 - 691. - 3474. - -_ 691. 1981. 209. 195.17 _ - - - 

0.80 3.79 6.21 3.79 0.030 0.030 0.030 0.030 194.07 39.04 
ab 0.000397 100. 100. 100. 0 1 1  0 0. 401.33 440.36 

0.81 3.79 - 6.21 - 3.79 - 0.030 - _  0.030 ---0.030 0*030-_- 194.15 39.04 _ - _ -  _ -  

Oe000397 LOO. LOO. 100. 0 11 0 Gm 401.32 440.36 



PACE 51 

SECNO - D E P T H  - C H S E L  _ _ -  C R I H S  WSELK - _  EG - H V  _-_- HI. - OLoSS BANK - _ . . - _. - 
C OLUB OCH QROR ALOE AC H AROD VOL T H A  L E F T / R I G H T  
T I M E  VLOO V C H  VROtl  XNL XNCH XNR WTN E L M I N  S S T A  - 
S L O P E  XLORL X L C H  - XLnER I T R I P L  _--_ 1 D C  --- I C O N T  COR4R TOPUID . - - E N = T /  . _ - - - - _---- 

*SECNO 31800.000 

*SECNO 319001000 

- - -- - - - - -- 319C0.00 16.34 210.69 202.28 -- 0. 211.21 0.52 0.04 0.00 195.45 - -- 
691. -- 3475. -- 

- - ---- - - - - - - - -- - - - 
26600. 2596. 21408. 2596. 691. 2059.--- 215. 195.45 

I @ 0.83 3.76 6 -  16 3.76 0.030 0.030 0.030 0.030 194.35 39.01 

- -- - 0.000390 100. - -- loo*' -. u s  LOO,-- - .- - -  - --- - ---- - - - - - -- . - - -  0 -- 1 1  
---AM-- 

0 --- - 0 . -- - -  401.38 440.39 
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8 

SECNO DEPTH CWSEL CRIWS WSELK E G  H V H L  OLUSS BANK E L E V  - 
n QLOB QCH O R O ~  PLOB ~ C H  ~ R O R  VOL T W A  LEFTIRIGHT 
T I M E  VLOB V C H  VROH XN L XNCH XNR W1P. l  ELMIf4 S S T A  

- SLOPE X L O B L  X L C t I  - XLOBR - I T R I A L  I O C  I C O N T  _ _.CORAR --_ TOPHID  E N S T /  -. -.. -- 
*SECNO 32400 .000  



e 
SECNO DEPTI I  I CWSEL C R I U S  HSELK, EG -- H V HL OLOSS DANK E L E V -  . . . . . .  -- -- - - 
Q QLOR QCH QRCD A L 0 8  ACH AROE VOL THA L E F l / R I C H T  

8 T I ME V L O B  VCH VRDH XNL XNCH XNR HTN ELMIIJ S S T A  8 
SLOPE XLOBL _ XLCH XLObR I T R I A L I  - IDC ICGNT CORAR TPPWIO E I I S T /  - - - -- - - - - - - 

*SECNO 3 3 0 0 0 r 0 0 0  



0 9 / 3 0 / 8 2  8.0267 PAGE 5 4  
0 

SECFIO D E P T H  CWSEL C R I k S  WSELK fG _ H V  H L  ... O t O S S  BANK E L E V  - - 
0 QL 0 B O C l i  Q R U U  ALOR ACH AROB V G L  TWA L E F T / R I t H T  

@ T I F I E  VLOB V C H  VROD XNL XNCH X fJR WT FJ E L M l N  S S T 4  
S L O P E  XLOBL - X L C H  XLODR I T R I A L  I D C  -_- I C O N T  CURAR - T O P W I D  E N S T /  _ . - . - - 

*SECNO 33600.000 
@ 33600.00 16.33 211.36 202.92 0 0 211.87 0.51 0.04 0.00 196.13 

.. - -- 26400. 2575. --_ 21250.- - -2575.  - - 690. 3472. 690.  - _  2248. 231 196*13  _ - -.._ -- . - - .  -- 
0.92 3.73 6.12 3.73 0.030 0.030-----0.030- 0.030-- 195.03 39.07 



PAGE 5 5  

Bb H E C Z  R E L C 4 S t  D h T E D  N O V  76.  U P D A T E P  A P R I  1 9 8 0  
- -  -- ERROR CORR - 0 1 , 0 2 r 0 3 r 0 4  - - - - - - - - --.. - . -- - - 

-. . -  - 
P O D I F I C A T I O N  - 5 0 r 5 L r 5 2 ~ 5 3 r 5 4  

. . - - - . . - - 
NOTE- A S T E R I S K  ( * I  AT L E F T  O F  CROSS-SECTION NUMBER ' I N D I C A T E S  MESSAGE I N  SUMMARY O F  ERRORS L-IST----^ ' -  - ' ^  - 

ACOC G R N B L T / O U T L E T r C E P T H  . . -. .--- . . 

SUPMARY P R I N i O U T  T A B L E  1 5 0  - 
- -  SECNO - X L C H  E L T R D  E L M I  N 0 C R I  WS E G  1 0 K * S  - -- E L L C  - - --- -- CWSEL - -  - -. -- -- - .  

VCH - ASEA -- 
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. @ 

SECHO . XLCH - - ELTRO - ELLC - _  E L M I N  Q CWSEL CRlWS E G 1 0 K * S  - VC H A R E A  



I 09/30/82 8.0267 PAGE 57 
i @# 

7 

I - - . - SEClYO .XLCH E L T R O  - E L L C  - _ E L M 1  N Q CWSEL C R I W S  E G 1 0 K + S  - - -- -- . - VCH A R E A  



09 /30 /82  8.0267 PAGE 5 8  

. - .  SFCNO XLCH - ELTRO -. ELLC . _ . ELM1 N Q - - CWSEL CRlHS - -  EG ---  10K*S VCH A R E  A 

19300.000 100.00 0. 0. 189.32 28400.00 204.65 197.53 205.34 5.68 7.11 4471  
- - - - -  - - - ----- - 

19400.000 100.00 0. 0. 189.36 2U400.00 204.71 197.57 205.40 5.65 7.10 4479 

19500.000 100.00 - -  0 -  - o * . .  - 189.40 28400.00-_- __204.77 -- - 197.61 _ 205.46- 5.63 7.09 4486 

19600.000 100.00 0. 0. 189.44 28400.00 204.83 197.65 205.51 5.60 7.08 4493 
- - . - - a - . - -- - - .- -- -- - .- 

19700.000 100.00 0. 0. 189.48 28400.00 204.88 197.69 205.57 5.58 7.07 4501  

0. ~ 9 ~ ~ ~ ~ ~ ~ 0  - _ -  ~~~~~~ '?*--- - - 189.52-_20400.00--204.94--- 197.73 205.62 5 - 5 5  7.06- __4508 _. . - 

19900.000 100.00 0. 0. 189.56 28200.00 205.01 197.73 205.68 5 - 4 4  6.99 4517 
-- - - - -- . --A -- - - - - - -- -- -- - --- - -  -- 

20000.000 100.00 0 . 0. 189.60 - 28200.00 -- 205.07--- 197.77 205.74 5.41 6.98 4525 

- - -- 20100.000 - 100.00 - -- 0. ---- - -- - 0. - 189.64 - 28200.00 -- 205.12--- 197.81 _ 205.79- - _- 5.39 - -  6.97 4532 - 

20i!00.000 1 0 0 ~ 0 0  0. 0. 189.68 28200.00 205.18 197.85 205.84 5.37 6.96 4538 
. -- . - - - - - - -- .- - -. - - - - -. - - -- . -. - - - 

20300.000 100.00 0. 0. 189.72 2 8 2 0 0 . 0 0  2 0 5 . 2 4 - -  197.89 205.90 5.35 6.95 4544 

-- - ---  - 20400*000 --1°0-00 0*--- .-. _ - 189.76 _-28200.00-- 205.29 0. 197.93 - 205.95 5.33 - - 6.95 _ 4550 

20500.000 100.GO 0. 0. 109.80 20200.00 205.35 197.97 206.00 5.31 6.94 4556 

- - -- -- -- - -.- - - -- - - -- - - - -- - - - - -- - 
20600.000 100.00 0'. 0. 189.84 -28200.00-- ' 205.40 ---" 198.01 206.06 5.29 6.93-- 4562 

- - 20700.000 --- 100.00 (I- - -  - - O* . .- 189.88 28200.00 - _  205.45--_ 198.05 206.11 _ _  5.27 6.92 4568 

20800.000 100.00 0. 0 . 189.92 28200.00 205.51 19e.09 206.16 5.25 6.91 4573 
- - -- - -- - - - - - - - -- - -- -- - - -  

209GO .OOC 100.00 0. 0. 189.96 - 28200.00-----205.56- 198.13 206.22 5 23 6.91 4579 

- - - - - - -- - - ~~~0~~~~~ -. -1oo*oo 0 -  -0.. 190.00 28200.00-- - - 2 0 5 . 6 2 .  198.17 - 206.27 5.21 - 6.90 -4584 

21100.000 100.00 0. 0. 190.04 20200.00 205.67 198.21 206.32 5.19 6.89 4590 
- .- - - - - .-- -- - - - - - - - A - - -- - -- A --- .--- - 

2 1200.000 100.00 0. 0. 190.08 - 28000.00 ' ---205.73--- 198.22 --- 206.37 5.10 6.83 4597 



a 
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€3 
- -- . - - .  SECNU - _  - XLCH - ELTRO ELLC - - -  E L M I N  . - 0 - - cwSEL  ---. CRIHS - - EG l O K * S  VCH ARE4 
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SECVO XLCH ELTRO ELLC ELMIN I) CHSEL - -  - CRIWS - E G 
-- l 0 1 < * ~  VCH 4RE4  



@ 
09/30/82 8.0267 P 4 G E  61 

Q 
-- SECrdO - XLCH - E L T R O  -- E L L C  E L M I N  Q C W S E L  -- C R I W S  - EG -.. .- VCH A R E A  lOK*S 

@ 27000.000 100.00 0. 0. 192.39 27400.00 208.55 200.43 209.12 
4.31 6.42 4796 
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e 
--- - SECNO - - -  XLCH E L l R D  - -  ELLC . E L M I N  Q - CWSEL - -  CRIWS - E G -- 10K*S VCH A R E A  

8 29264 .OOO 39.00 218.00 216.00 193.30 27000.00 209.63 0 .  210.16 4.04 6.26 4 8 4 9  

-- . - . . -  - - - . .- 

29300.000 36.00 0 .  0 .  193.31 27000.00 209.64 201.30 - 210 .17 - - - -  4.04 6.26 4 8 5 1  
d 

29400.000 100.00 - 0 -  .-  0. 193.35 27000.00 209.68 201.34 210.22 - 4.03 6.26 4852  

29500.000 100.00 0 .  0.  193.39 27000.00 209.72 201.30 210.26 4.03 6.26 4852  



1 09/30/82 800267 P4GE 63 ' 43 
I SECNO X L C H  ELTRC - -  ELLC E L M I N  Q - CWSEL - C R I W S  - E G  - - .  l O K * S  VCH AREA 



ACDC G R N D L T / O U T L E T v D E P T H  -- -. - 
SUPMARY PRI I IT I ; I )T  T A C L E  1 5 0  

SECNO Q .  

PAGE 64 

.- - 



@ 
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cea 
- - - - ..-- SECNG - Q - CHSEL DIFWSP -- DIFUSX _ D I F K W S  _ -- TOPWID -- XLCH - - - - --- . 

0 15675.000 29000.00 201 -48 0. 0.02 0 . 373.83 25.00 
-- --- - - --- - - - - - * -- . - - 

15100.000 29000.00 201.53" - - -  - 0. 0.05 0. 374.15 50.00 
BD 

-- - - -  - 15150.000 29000.00 201.58 -- - - 0. - 0.05 - 0. --- 374. SO 50.00 - - - - ---- - . - - - -  - 

8) 15200.000 29C00.00 201.62 0. 0.05 0. 374.84 50.00 

15250.000 29000.00 201.67 0 • 0.05 - -  0. 375.18 50.00 
0 

- - - - - - - 15300.000 29000.00 201.72 0. . - . . - - .- - - - - - -- - - -- - - - - - - - - 0.05 -- -- .- 0. - 375.51 -- 50.00 - -  - -  - - -- - 

e 15400.000 29000.00 201.81 0. 0.09 0 I 376.11 100.00 

- - - - - -  -- 20 I . 92- -- - - -- -- 100*oO . - . - -  - - .  - -- - - - -. 
15500.000 28800.00 0. 0.11--- w e  0. 377.04---- 

8 
- - 152,OO.OOO 28000.00 - 202.01 - _ - 0. - - -  -. - -  -- O* - - - -. - -- -- - - . - -  

0.09 377.54 100.00 

e 15700.000 28800.00 202.10 0. 0.09 0. 378.09 100.00 
-- - - -  - - - -4 - - -- -- - - - - 

15U00.000 28800.00 202 -18 0. 0.09 0. 378.64 100.00 
el 

- -- 15700.000 28900.00 202.27 - -. - 0. 0.08 0. 379.18 - 100.00 - - - - . - - -- -- -- - - - - - - - - - 



PAGE 66 

SECNO Q . CWSCL OIFWSP - DIFWSX DIFKWS TOPWIO XLCH 



SECIJO 0 CWSEL _ DIFWSP DIFWSX - DIFKWS - TOPWID ---- X L C H  

20000.000  2 0 2 0 0 . 0 0  205 .07  0 .  0 .  06  0 .  393 .24  1 0 0 . 0 0  
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-- - S E C Y O  r) C H S E L  O I F H S P  - O I F W S X  - D I F K W S  T O P W I O  - - -  X L C H  -- -. -. - . - . . -. - - . - . 



09/30/82 8.0267 PAGE 69 - 1  63 
1 SECNL R CWSEL DIFWSP DIFWSX DIF-KWS _ T O P W I D  XLCH - - 



I * SECNO o CHSEL O I F W S P  _ DIFWSX OIFKWS - TOPWID XLCH 

- - - - - - - . - - . - - -- . - 4- - -- --.--- 1 - -- -" ------.---- - --- - ----- - -- - 
2980o.000 Z~OOO.OO---' 209 -84 0 .  0. 40 i.-25-- ' ioo. 00- 
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0 

-- - - . . . -. . - - SECNO Q CWSEL _- OIFHSP - O I F W S X  -- - D I F K H S  - T O P W I O  XLCH 
. -. -. . - . - - . - 



09/30/R2 

S ECNO 

8.0267 

Q -. - CWSEL _ O I F W S P  C I F U S X  - D I F K H S  - T O P W I O  X L C H  . - 

- - -- - . -- - - - - - - - - -- - - - -- - - - - - .- . - - . 
32900.000 26600.00 211.08 0. 0.04 0. 401.27- -- LOO. 00 



PAGE 7 3  

- -- ~. - . .......... . . ... ........ . .... . . . - . . . . . . . . . . . . . . . . . . . . . . . . . .  - .- -. - -. 

6, SUPPARY OF ERRORS 

CAUTION SECNO=12747.000 PROFILE= 1 C R I T I C 4 L  DEPTH ASSUMED 

- - - - - - - - . -. - CAUTION S E C N O = 1 3 0 1 0 ~ 0 0 0  PROFI.LE= 1 C R I T I C A L  DEPTH ASSUMED C ~ U T I G N  ~ ~ ~ ~ 0 = 1 3 0 1 0 . 0 0 0 -  P R O F L L E = - ~ -  MINIHUM SPECIFIC E N E R G Y ' - - - - - - - - - -  ------- - - -  

- 
CAUTION SECNO=13210.000 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO=13210.000 PROFILE= 1 MINIMUM SPECIFIC-ENERGY ------A-A---------- - - 

- -- - - . 

Q1) 



P A G E  1 

- - -  - -- -- - - - .- - - -- - - - - -- - . - - - - - - - 
* * * + t L * * * * * * t * * * * O * t * * * O * * * * * * % * * * * * * * * * * * * * * 4 * * * *  

8 H E C Z  R E L E A S E  CATEO NOV 76 U P D A T E D  A P R I I Y B O  
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