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I. INTRODUCTION 

BRW, Inc. was retained by the Flood Control District of Maricopa County 
to design the Northern Avenue Bridge at the New River. As a subconsultant to 
BRW, Inc., Simons, Li & Associates, Inc. (SLA), was responsible (1) for 
conducting the local-scour analysis required for the design of the new bridge; 
and (2) for verifying the scour analysis for other scour components to determine 
if the proposed toe-downs on the soil-cement bank protection, as proposed by 
others, are adequate. 

Design plans for the channelization of a reach of the New River, which 
includes Northern Avenue, have recently been completed by Coe & Van boo 
Consulting Engineers, Inc. (CVL). The plans provide for the construction of 
fl ood-control improvements to convey the Standard Project Flood (SPF) a1 ong the 
New River from Olive Avenue south to Bethany Home Road. The proposed channel 
will be trapezoidal in section, with a bottom width of 325 feet and an earthen 
invert. The channel banks will be soil cement, 8-foot in thickness, with 
sideslopes of 1:l. 
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11. HYDRAULIC ANALYSIS 

The primary purpose of the hydraulic analysis was to establish hydraulic 
parameters to be used for the prediction of the local-scour depth. The U.S. Army 
Corps of Engineers (COE) HEC-2 Water Surface Profile Program (1) was used to 
perform the rigid-boundary hydraul ic analysi s. 

A hydraulic analysis was conducted for both the 100-year flood event and 
the SPF event. Discharges used in the hydraulic analysis were the values used 
by CVL in their analysis for the New River Channelization project (2). The peak 
discharges used were 41,000 cfs for the 100-year event and 69,000 cfs for the 
SPF event. 

The Flood Control District of Maricopa County furnished HEC-2 d a h  files 
developed in conjunction with the New River Channelization project. Cross 
section data and Manning's roughness values were reviewed, and appropriate data 
files used for the hydraul ic analysis. Initially, water-surface-profile 
computations were conducted using CVL's preliminary bridge configuration at 
Northern Avenue. This was done to confirm that the data files were providing 
results similar to the results obtained by CVL for the channelization design 
project. 

Two bridge configurations were analyzed for the proposed Northern Avenue 
bridge. The first was a four-span structure with three columns per pier, each 
column five feet in diameter. The second was a three-span structure with four 
columns per pier. In each case, the structure was 393-feet in length and the 
columns were five feet in diameter. Each bridge configuration was analyzed both 
with and without consideration for debris buildup. Bridge-loss calculations for 
the proposed Northern Avenue bridge at New River were performed usTng the 
speci a1 -bridge routine of HEC-2. Detai 1 ed HEC-2 results are provided within 
Appendix A of this report. 
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111. SCOUR ANALYSIS 

3.1 Local Scour 

To assess the  t o t a l  scour p o t e n t i a l  o f  t he  channel bed a t  t he  b r i dge  s i t e ,  

l o c a l  scour due t o  the  presence o f  b r i dge  p i e r s  and d e b r i s  i n  t he  f l ow  f i e l d  must 

be considered. Debr is  can increase l o c a l  scour by i nc reas ing  e f f e c t i v e  w id th  

a t  t he  p i e r s .  Therefore, an e f f e c t i v e  p i e r  w id th  g r e a t e r  than the  ac tua l  p i e r  

w id th  was used i n  the  l oca l - scou r  ana lys i s  t o  account f o r  deb r i s  bu i ldup.  

The s e l e c t i o n  o f  an e f f e c t i v e  p i e r  w id th  t o  be used f o r  deb r i s  bu i l dup  i s  

n o t  w e l l  documented, and i s  t he re fo re  based l a r g e l y  upon experience and 

engineer ing judgement. SLA met w i t h  FCD s t a f f  on September 28, 1989, t o  d iscuss 

FCD c r i t e r i a  and/or gu ide l i nes  f o r  eva lua t i ng  l o c a l  scour w i t h  deb r i s  bu i ldup.  

Although t h e  FCD has no r i g i d  c r i t e r i a  f o r  eva lua t i ng  deb r i s  bui ldup,  guide1 ines  

g e n e r a l l y  app l i ed  are t o  use e i t h e r  two (2) f e e t  o f  overhang on each s ide  o f  t he  

p i e r  o r  t h r e e  t imes t h e  p i e r  diameter, whichever i s  g rea te r .  However, based upon 

our  eva lua t i on  o f  t he  deb r i s  p o t e n t i a l  o f  t h e  watershed c o n t r i b u t i n g  t o  New 

River,  and t h e  f a c t  t h a t  t h e  design p i e r  diameter i s  l a r g e  a t  f i v e  f e e t ,  i t  i s  

f e l t  t h a t  t h r e e  t imes t h e  p i e r  diameter would be t o o  excessive f o r  use as an 

e f f e c t i v e  p i e r  w id th  i n  t h i s  instance. Therefore, l o c a l  scour was est imated 

based upon an e f f e c t i v e  p i e r  w id th  o f  two t imes t h e  p i e r  diameter, o r  an 

e f f e c t i v e  p i e r  w id th  o f  t e n  f e e t .  

Local scour was est imated f o r  t he  proposed b r i dge  con f i gu ra t i ons ,  w i t h  

f i ve - foo t -d iamete r  p i e r  columns, us ing  the  CSU equat ion (3). Est imates were 

made both  w i t h  and w i thou t  cons idera t ion  f o r  deb r i s  bui ldup,  and both the  100- 

year  and SPF f l o o d  events were evaluated. Table 1 provides a  summary o f  l o c a l  - 
scour est imates f o r  these var ious con f i gu ra t i ons .  Scour computations are 

inc luded i n  Appendix B. 



TABLE 1. LOCAL-SCOUR ESTIMATES FOR NORTHERN AVENUE BRIDGE I1 
Bridge Configuration Discharge 

(cfs) 

3 span/4 column (w/o debris) 
I1  II I1 

4 span/3 column (w/o debris) 41,000 
11 Il II 1 69,000 1 

41,000 
69,000 

3 span/4 column (w/ debris) 
11 I 1  11 

Fl ow 
Depth 
(ft) 

41,000 

69,000 

Average 
Vel oci ty 
(fps) 

3.2 Other Scour Components 

Pier 
Scour 
(ft) 

4 span/3 column (w/ debris) 
II II II 

Task 3 of SLA's Scope of Work was to review/verify the sediment-transport 

analyses for general scour/deposi ti on and other scour components determined by 

others. This verification was to consist of reviewing th.e scour computations 

and procedures conducted by Coe & Van Loo for this reach of the New River, and 

to verify the soil-cement bank protection toe-down depths. The toe-down depths 

recommended for the soil-cement bank protection should be the sum o f  various 

appl i cab1 e scour components, and should include an appropriate safety factor. 

The total potential vertical movement of the channel bed should consider 

the magnitude of the contribution from each of the following components: 

1. General scour/deposi ti on. 

2. Bed forms. 

3. Bend scour. 

4. Low-fl ow i nci sement . 
5. Local scour. 

6. Long-term channel degradation/aggradation. 

41,000 

69,000 

11.7 

16.1 

10.4 

12.6 

16.2 

18.3 
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The sum o f  these s i x  components should equal t he  t o t a l  aggradat ion/degradat ion 

response o f  t h e  r i v e r  bed du r ing  a long- term p e r i o d  w i t h i n  which a design f l o o d  

may occur. A s a f e t y  f a c t o r  should be app l ied  t o  the  above scour components t o  

account f o r  t he  non-uniform f l o w  d i s t r i b u t i o n  t h a t  i s  t y p i c a l  o f  a l l u v i a l  

channels. 

A thorough rev iew o f  t he  r e p o r t  t i t l e d ,  "Design Report f o r  t h e  New River  

Channel izat ion, Bethany Home Road t o  O l i v e  Avenue," (2) was conducted, and t h e  

on l y  scour component documented was the  maximum computed general -scour  depth. 

I n  t h e  v i c i n i t y  o f  t h e  proposed Northern Avenue br idge,  a depth o f  1.2 f e e t  f o r  

t he  SPF event was computed by CVL us ing  the  FLUVIAL-12 computer model. With 

regard t o  toe-down depths, t he  r e p o r t  s ta tes  t h e  fo l l ow ing :  "Based on the  

sediment t r a n s p o r t  ana lys i s  and the  a n t i c i p a t e d  long- term h y d r a u l i c  

c h a r a c t e r i s t i c s  o f  t he  channel, two toe-down depths were s p e c i f i e d  f o r  t h e  s o i l  

cement banks i n  t h e  New River  Channel izat ion Design Plans. I n  l o c a t i o n s  sub jec t  

t o  h igh  v e l o c i t i e s  and turbulence (such as along t h e  ou ts ide  o f  bends, downstream 

o f  drop s t ruc tu res ,  and i n  channel t r a n s i t i o n s ) ,  t h e  toe-down depth was s p e c i f i e d  

as 15 t o  20 f e e t  below channel i n v e r t .  Otherwise, t h e  toe-down depth was 

s p e c i f i e d  as 10 f e e t  below channel i n v e r t . "  

We concur w i t h  the  r e s u l t s  o f  t he  CVL FLUVIAL-12 ana lys i s  which p r e d i c t s  

t h a t  t h e  general scour i n  t h i s  reach o f  t h e  New River  w i l l  be 1.2 f e e t  du r ing  

the  SPF event. However, s ince  general scour i s  t h e  o n l y  scour component prov ided 

i n  t h e  documentation, we are unable t o  v e r i f y  t he  toe-down depths prov ided f o r  

t h e  New R ive r  Channel izat ion p r o j e c t  s imply on t h i s  bas is  alone. Th is  i s  

because, as noted above, general scour /deposi t ion i s  on l y  one component o f  a very  

complex scour process. 

However, t he  scour components due t o  bed forms and bend scour ,can be 

computed based upon the  hyd rau l i c  parameters obta ined i n  t he  HEC-2 ana lys is .  

No component should be inc luded f o r  bend scour, s ince  the  on l y  channel bend i n  

the  v i c i n i t y  o f  t he  Northern Avenue b r i dge  occurs downstream o f  t he  br idge,  and 

does n o t  a f f e c t  t h e  br idge reach. 

There i s  t h e  p o t e n t i a l  f o r  s i g n i f i c a n t  ant idune fo rmat ion  du r ing  t h e  SPF 
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event. ~ntidunes are sand waves that develop in the channel bed, either singly 
or in trains, and are in phase with, and strongly interact with water-surface 
waves. For a maximum velocity of 14.6 fps for the SPF event, the antidune wave 
height, ha, from crest to trough should be about 5.8 feet. These waves .are in 
phase with the movement of sand waves along the channel bed. The troughs of 
these waves are depressed below the normal, dry bed elevation of the channel. 
Accordingly, half the antidune wave height (1/2 ha) or 2.9 feet is subtracted 
from the bed elevation for scour calculations. Antidune wave height computations 
are included in Appendix B. 

During the passage of small magnitude flows, a low-flow channel can develop 
that provides hydraulically more efficient conveyance of these smaller 
discharges. The hydraulic conditions of a low-flow channel are entirely 
different than those associated with the primary channel geometry. Based upon 
experience and engineering judgement, it is recommended that a value of 1.5 feet 
be included for 1 ow-fl ow channel i nci sement . 

Adding the above components, and multiplying them by a safety factor of 
1.30 for the SPF event, yields a toe-down estimate of 7.3, say 8.0 feet. This 
value is below CVL's recommendations of 10 feet in locations not subject to high 
velocities and turbulence, and their values of 15 to 20 feet in locations subject 
to high vel oci t i es and turbul ence. Therefore, based on our 3 ndependent analysi s 
it appears the toe-down values recommended by CVL are adequate for protection 
against short-term, single-event scour along the subject reach of the New River. 

The preceding values do not account for long-term degradation/aggradation. 
To quantitatively establ ish this scour component, a detai 1 ed river-mechanics 
analysis would be required. Such work is outside the scope of services for this 
project. 
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IV. CONCLUSIONS & RECOMMENDATIONS 

SLA, INC. 

General scour i s  the only scour component provided in CVL's documentation 

for  the New River Channelization Project. No other information i s  provided 

concerning the i r  selection of final toe-down values. However, bed forms and bend 

scour have been estimated by SLA using the hydraulic parameters obtained from 

H E C - 2 ,  and a value for  low-flow incisement has been selected based upon 

engineering experi ence. These val ues , i  ncl udi ng general scour and a 1.30 factor 

of safety,  total  7 . 3  f ee t ;  which i s  less  than CVL's final toe-down values, which 

vary from 10 to  20 fee t  in depth. 

A detailed river-mechanics analysis of the New River system would be 

required to  determi-ne long-term degradation, and such a study i s  outside the 

scope of work for  t h i s  project. Therefore, the adequacy of CVL's final toe- 

down values for  long-term conditions cannot be verified a t  t h i s  time. 

The total  scour depth a t  any given point i s  the sum of the local scour, 

general scour, bedform trough depths, bend scour, low-flow channel incisement, 

and long-term degradation. To account for  the non-uni form flow dis tr ibut ion that  

i s  typical of alluvial  channels, a safety factor of 1.30 i s  included for  the SPF. 

The piers are located f a r  enough away from the channel bank tha t  the zone of 

influence for  pier scour will n o t  impact the toe-down depths of the bank 

protection. Table 2 presents a summary of the total-scour depth a t  the piers,  

and the total  -scour depths a t  the bank for  the SPF event. The local -scour depth 

included in Table 2 i s  for  a four-span structure with three columns per pier,  

and with consideration for  debris buildup. I t  i s  recommended tha t ,  as a minimum, 

these scour values be used when designing the foundation fo r  the proposed 

Northern Avenue Bridge a t  New River. 
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TABLE 2. PREDICTED SUMMARY OF TOTAL SCOUR FOR 
SPF EVENT AT NORTHERN AVENUE BRIDGE 

Scour Component 

Local scour 

General scour 

Bed forms 

Bend scour 

Low-flow incisement 

Safety factor 

TOTAL SCOUR 

Scour at 
Pier 
(ft) 

18.3 

11.2 

2.9 

N A 

1.5 

7.2 

31.1 
(Say 31.0) 

Scour at 
Bank 
(ft) 

N A 

1.2 

2.9 

N A 

1.5 

1.7 

7.3 
(Say 8.0) 
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APPENDIX A 

HEC-2 MODELING RESULTS 



* HATER SURFACE PROFILES * 
* VERSICN OF NOVEFBER 1976 t 

* UPDATED MAY 1984 * 
* IBM-PC-XT VERSION AWiUST 1985 t 

* FIN DATE 10-09-89 TIME 08:45:26 P 

- P w x w m m % w - *  

* U.S. AilrilY CORPj OF ENGIMEERj x 
* THE HYDROCOSIC ENGINEERING CBTER * 
* 609 SEm0 STREET, SUITE 0 * 
* DAVIS, CALIFtMIA 95616 4 

* (916) 440-2105 (FTS) 448-2105 -- 



M I S  RUN EXECUTED 10-09-89 
-W:*L*mC*** 

HEC2 R E L W E  DATED NOV 76 UPDATED MY 1984 
FUR% CORR - 01,02,03,04,05,06 
MIFICATI@i - 50,51,52,53,54,55,56 
IW-XI VERSICN AWXlST 1985 -- 

THIS IS PN ARCHIVAL RUN ALL DATA NO RESULTS ARE SAMD CN UNIT 96 

I C  
TI S I K N ,  L I  & K S E I A T E S ,  INC. - BRW, INC. 
T2 100-YEAR & SPF ANALYSIS FOR NORTHERi A V W E  @ NEW RIVER 
T3 (NR8FE.DAT) BASELINE DATA FRCM CVL W N E L I Z A T I C N  PWJS 

J1 ICHECK IN NINV I D i R  STRT METRIC H V I K  Q @ 

J2NPf(OF IPLOT PRNS XSEm ECli M ALLK IBW MIM ITRACE 

J 3  VARIABLE COOES K#7 SWUM4RY PRINTOUl 

144.550 5.000 300. OCC 
1070.400 300.000 1055.400 
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. 000 
476.000 
681.000 

.ooo 

.ooo 
678.500 

.ooo 
681 .OOO 

1058.300 
.ooo 
.ooo 

681.000 

.ooo 
678.500 

,000 
.ooo 

675.000 

.DO0 
675.000 

.ooo 
675.000 

,000 
675.000 

.ooo 
675 .OOO 

.ooo 

.ooo 
675.500 

.ooo 



SECNO DEPTH MEL RIWS WSnK EG HV HL OCOSS BANK ELEV 

Q QLCB Q2! QfK8 ALOB ACH ARCB VOL TWA LEFT/RIGHT 
TIME VL(B VCi WKB 8 4 1  84CH W R  WTN ELMIN SSTA 
SLOPE XLCElL XLGi XLCaR I T R I A L  IK ICCNT CORAR TOWID ENW 

CRITICAL DEPTH TO BE CALCXllATEG AT ALL CROSS SECTIONS 

3301 HV CHPffiED M THAN WINS 



3340 DEPTH CWljEL C R I B  &ELK EG HV HL GLOSS BANK E L N  
0 ($3 QRCB ALCB ACH A m  VOL TWA L.EFT/RIGHT 
TIME KO3 W)1 WKB )(NL XM3 )(NR WRJ ELMIN S T A  
SLGPE XLOBL XLC)! XLCRR ITRIAL IK I K N T  CORAR TOPWID ENDST 

SPECIAL B R I E  

S8 XK XKOR COQ RDLEN ER B WP BAREA SS E L W  ELCHD 
1.05 1.56 2.90 388.00 325.00 21.00 6322.00 1.00 1058.46 1058.30 

3420 BR l f f iE  W.S.= 1069.04 B R I M  VELOCITY=, 12.22 CALCULATED M E L  AREA=, 3328. 

EGPffi E G L K  H3 W I R  QlCW BAREA TRAPEZOID ELLC ELTRO 
AREA 

.OO 1011.69 .53 0. 41000. 6322. 6322. 1078.00 1082.00 



SECNO DEPTH @EEL CRIB WSELK EG HV HL DLOSS BANK E L N  
Q QI.03 QX QK8 ALB AGi AROB VOI TWA LEFT/RIMT 
TIME VLCB WM VRCB L XNCH R  WTN ELMIN SSTA 
SLOPE XLCBI. XLGi M U 3 R  ITRIAL ICC ICCNT COR4IR TOPWID B E S T  



STNO CEPM @EEL. CRIWS hrjELK EG HV HL OIm BANK ELN 

Q Qc03 @-I QRCs ALCB ACH AhCB WX. TWA LEFT/RIGi? 
TIME VLCB VCH VRCB m0111 NCH R CJM ELMIN SSTA 
%WE XLCBI XLCH XLCRR ITRIAl 10C iCCNT WR TWIC END3 
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THIS RUN MHXlTED 10-09-89 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
EWfX CORR - 01,02,03,04,05,06 
PDDIFICATIDN - 50,51,52,53,54,55,56 
IWPC-XT VUZSION PaKXlST 1985 

T I  S I K X ,  LI & ASSCCIATES, IN. - BN, IN. 
72 100-YEAR & SPF ANALYSIS FOR NORTHEW A W E  @ NEW RIVER 
T3 (Nf8FE.OAT) BASELINE OArA FRY CM CHANNELIZATION PLNS 

J l  ICHECK INQ NINV IOIR STRT METRIC HVINS Q KEL FQ 



SEOJO DEPTH W L  CRIWS E L K  EG HV HL OLOSS BANK ELN 
Q C B  Q l i  QRCB ALCB ACH A m  WK TWA LEFT/RIMT 
TIME vlcs W wn]s ML HKH MR WTN ELMIN SSTA 
XWE XLCBL XLCH XLCBR ITRIA! IK ICONT CORAR T W I D  ENBT 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 



SEW DEPTH M L  CRIWS @ELK EG HV H L &OSS BANK E L N  

Q QLC8 (Kli QRCB AL tB  ACH ARCB VOL IWA LEFT/RIMT 
TIME KC8 VCH VRCB X"dL 8E-I XNR WTN ELMIN SSTA 
SLOPE X L m L  XLCH X L M R  ITR IAL  IK I C W T  CORAR T O W I D  ENDST 

SPECIAL B R I E  

33 XK XKOR COFQ RDCEN 8WC BWP BARE4 SS ELW ELCHD 
1.05 1.56 2.9G 388.00 325.00 21.00 6322.00 1.00 1058.46 1058.30 

* S E W  160.250 
CIA.% A LCW FLW 

3420 B R I E  W.S.: 1072.67 B R I E  VELCCITY=, 15.17 CALCULATED W E L  AREA=, 4522. 

EGPRS EGCkC H3 CWEIR QlCW BARE4 TRAPUOID ELLC E L T m  
AREA 

.OO 1076.78 .85 0. 69000. 6322. 6322. 1018.00 1082.00 



SKWO DEPTH U 6 E L  CRIWS E L K  EG HV HL OLE WK E L N  

Q ylO3 Q2-i QRCs ALCB ACH ARCB WX TtlA LEFT/RIGHT 
TIME K O 3  VCH VRCB XNL XNCH R ElMIN S T A  
SLOPE XLO3L XLCH NOBR ITR IAL  IK ICCNT CORAR TOWID ENDST 



SECNO DEPM CWSE1. CRIB WjELK EG HV HL DICE BPNK ELN 
Q WU3 Q2 qRce ALCs ALXi ARCB WK MA LEF[/RIGH? 
TIME KO3 VCH VRCB XNL MJCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLCBK ITRIAL IK ICCN? CORAR TOPWID ENDST 



MIS RUN EXEUJTED 10-09-89 
P X * W  

HEC2 RELEASE DATED N W  76 UPDATED MY 1984 
ERROR CORR - 01,02,03,04,05,06 
W I F I C A T I O N  - 50,51,52,53,54,55,56 
IBM-PC-XT WIaJ MUST 1985 

NOTE- ASTERISK (" AT LEFT OF (XE-SECTICN NUMBER INDICATES B S 4 G E  I N  %WARY OF ERW5 LIST 

(NRBFE. DAT) BASELINE 

SEW ELMIN XLCH K*CHSI CWSEL CRIWj EG HL @I VCF AREA DEPTH TOPWID 



10-09-89 08:45:27 PAGE 13 

SEW ELMIN XLCH KW CWSEL CRIB EG W;H AREA 



SUvlilARY OF ERRORS PSJO SPECIAL NOTES 



HEC2 RECEASE DATED NOV 76 UPDATED MY 1986 
ERROR C(#IR - 01,02,03,04,05,06 
f4XIFICATICN - 50,51,52,53,54,55,56 
IBlutPC-XT WSION AUGUST 1985 

PAGE 1 

THIS fUN @€CUTE0 10-09-89 



* ijATEK SURFACE PROFILES 1: 

* VERSlaj OF WmER 1976 * 
* UPDATED MY 1984 1: 

* IWPC-XT VEEIDN AUGUST 1985 * 
* WMTE 10-06-89 TIME 15:14:21 * 
%- 

* U.S. M CORPS OF EMGINEE6 1: 

* THE HYDROLOGlC WGINEERING CENTER * 
* 509 SEEND STREET, SUITE D x 
* DAVIS, CALIFOF(N1A 95516 8 

* (916) 440-2105 (FTS) 448-2105 * 
$ * l r + M u y P  



HEC2 RnEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
M[X)IFICATION - 50,51,52,53,54,55,56 
I M - X T  WlSICN AWE1 1985 

M I S  RUN MHXlTED 10-06-89 

M I S  I S  AN AR2iIVAL RUN ALL DATA bND RESULTS ARE SAVED CN UNIT 96 

AC 
T 1 SIMCXJS, L I  & ASSCCIATES, INC. - BRW, INC. 
T2 100-YEAR & SPF ANALYSIS FOR NORTHER4 A W E  @ NEW RIVER 
13  X4C.DAT (W/O DEERIS) DATA FRCM CVL CHANNELIZATION PlANS 

J1 ICiECK INQ NINV ID IR STRT METRIC HVINS Q WL FQ 

J3 VARIA8LE CODES MR %?WRY PRINTOUT 







SECNO DEPTH 061 C R I K  %ELK EG HV HL OCOSS BANK ELEV 

Q QLCB lKXi QRCB AL@ ACH ARCB VOL TWA LEFTIRIGHT 
TIE VL@ VCH VROB XNL RGi R W l h  E M I N  SSTA 
SLOPE XLCBL XLCH XLCBR ITRIAL IiX ICCNT COMR TWlD ENET 

SPECIAL BRIDGE 

SB W XKOR COFO RDLEN BWC BWP BAREA SS E L W  ELC8D 
1.05 1.56 2.90 388.00 325.00 10.00 6346.00 1.00 1058.47 1058.30 

3420 BRIDGE W.S.= 1069.27 BR!M VELEITY=,  11.56 CALCULATED CHANNEL AREA=, 3518 

EGPRS E G L K  H3 W I R  QlW 8AREA TRhPEZOID ELLC ELTRD 
ARE4 

.OO 1071.49 .26 0. 41000. 6346 6346. 1071.41 1080.47 



DEPTH ME1 CRIWS WSRK EG HV HL OLOSS 8ANK ELEV 

q QL@ QRCs ALCB A U i  A m  VM MA LEFT/RIGHT 
TIME VL08 VCH VRC#3 RdL )I3XH XNR EUSIN - SSTA 
SLOPE XLOeL XLCH XLCBH ITRIAL ICC ICCNT CORAR TOPWID WET 



SECNO DEPTH W L  CRIWS K S L K  EG HV HL OLE5 BANK €LEV 
Q q lOB  fJ3 QRCB ALOB ACH AKCR VDI M A  LEFT/RIGHT 
TIE VLCB Ei VROB L )(NCH M R  WTh - ELMIN . S T A  
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICCNT (XHIAR TWIU DidW 



PAGE 7 

THIS RUN EXECUTED 10-06-89 
c r  

HEC2 RELEASE DATED NOV 76 UPDATED MY 1984 
ERROR COW7 - 01,02,03,04,05,06 
KNIFICATION - 50,51,52,53,54,55,56 
I W P C - X T  VERSION P,UGtlST 1985 

T I  SI1IKXJS, L I  & ASSOCIATES, INC. - BRW, INC. 
T2 100-YEAR & SPF ANALYSIS FOR NORTHER4 AVENUE @ NEW RIVER 
T3 3S4C.DAT (W/O DEBRIS) DATA FRCM CVL W R I Z A T I C N  PtANS 

J1 !CHECK INQ NINV ID IR  STRT METRIC HVINS Q %EL FQ 

32 NPROF IPLOT PWVS XSECY X S E a  FN ALLDC IBW CHNIM ITRACE 



9CNO DEPTH W L  C R I K  H L K  EG HV HL OlOSS BANK REV 
Q QlCE (G-i QROB ALCE ACH ARCB VDt W A  LEFT/RIGHT 
TIME VCCB W)1 VRCB M L  M3-l M R  WlN ELMIN SSTA 
SLOPE XLCBL XLCH XLCaR ITRIAL IDI: ICCNT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL C K E  SECTICUS 

3301 HV CHANGED MXE THAN W I N S  



SECNO DEPTH M E L  C R I K  WSElK EG HV HL OLCS BANK ELEV 

Q QLCB 0 QRCB AL@ ACH ARCB VDI TWA LEFTIR IMT 
TIME VLCB KH VRCB XNL MJCH W R  lJTN ELMIN SSTA 
SLOPE XLCBL XLCH XLCBR ITRIAL 1 I C W T  CORAR TOPWID ENDST 

SPECIAL BRIOGE 

H;m € H3 WIR gCl4 BAREA T W E Z O I D  ELLC ELTRO 
AREA 

.OO 1076.47 .42 0. 69000. 6346. 6346. 1077.47 1080.47 



SEW MPTH ChlSEL CRIK E L K  EG HV HL OlCE 8ANK EL& 
Q QLCB @H QKR ALCB ACH AROS VOL MA LEFT/RIGHT 
TIME VLCB VCH VRCB XNL XNY XNR WTN ELMIN SSTA 
SLOPE XLCBL XLCH XLCBR ITRIAL IDC IWT COMR TOPWID ENDST 



PAGE 11 

SEaK) DEPM C K E L  CRIWj %ELK EG HV HL OLW BANK ELEV 

0 @(s QCH QRCB ALCB ACH AKfI OB TNA LEEFT/RIG-lT 
TINE VLCB VCH VRCB L XNCH )QI'R WTN ELMIN SSTA 
S L B E  XLCBL XLCH XLCBR ITRIAL ICC ICCNT CORAR TOPWID W E T  



PAGE 12 

THIS RUN MEUJTED 10-06-89 

I d T E -  ASTERISK (*) AT LEFT OF CRXS-SECTION WER INDICATES b t B 3 G E  I N  SUFMARY OF ERRORS LIST 

AREA 



10-06-89 16: 14:21 PAGE 13 

'XH ARFA 



10-06-89 16: 14:21 

SJM4RY I# ERRORS AND SPEClAL NOTES 



c- 
HEC2 RELEASE DATED NOV 76 UPDATED M4Y 1984 
ERROR CORR - 01,02,03,04,05,06 
P100IFICATICN - 50,51,52,53,54,55,56 
IBM-PC-XT VEGIGN PklGUST 1985 

PAtiE 1 

MIS RUN MEClilED 10-06-8'1 



* WATER SUEACE PROFILES I; 

* VEEICN OF NCWEM1ER 1976 * 
* UPDATED M Y  1984 x 

* IBIIF-PC-XI VERSlCf4 AUGVST 1985 x 

* RUNaATE 10-06-89 TIM 16:15:51 t 

m - m  

, , >  1 7 , .  1 . . - . r . . f l . . " r *  

* U.S. AWlM GRF5 OF ENGINEEB * 
* THE HYMWXCGIC MINEERING CNTER % 

* 609 SKXYJD STREET, SUITE D t 

* DAVIS, C 4 L l F W I A  95616 1: 

* (916) 440-2105 (FTS) 448-2105 * 
* - M ; M : w P m m * * U *  



A d o -  0 -  d A ..... 
" 4 -  4 -  s z  z z  zsz 
- 4 - 4  . . . P f  . . .-p . - ? ' w y .  
I V W -  P O D  o w  m m  o m 0 0 0  
S 8 8  8 2  8 8  8 8  S8S8Z 

W W W 
f 

,""- 0 0 0 
Lnw 0 
N m  - 0 

P " P  Py'  Py '  P y '  7 ' 2 P P .  
0 0 0  0 0  0 0  0 0  0 0 0 0 0  gS8  g g  8 8  0 0  o o o o w  

0 0  0 0 0 0 0  

4 L d 4 
m  

- o w  O W  - -  w 
O W  O O F O O  
VI 0 " " Z  " " !"p 

L L b  P O  0 0  m o  0 0 0 0 0  
0 0 0  0 0  0 0  0 0  O O O O W  
0 0 0  0 0  0 0  0 0  0 0 0 0 0  

L n w m  W - 4  w 4  w 4  '"2-4 " y  'F  F g  F g  = V I z  
zgc& gcg 8 8  c.8 g g g - g h  
0 6 0 0 0  0 0  0 0 0 0 0  

..... A - 2 ..... A 

z z g  a s  a s  a s  5~ . . .  Y'P f P  ?'P . . . . .  
r a - o  P O  0 0  m o  o o o o w  
0 0 0 
m o o  8 8  8Z 8 8  8 8 S 8 8  

d ..... A ..... 4 z z n  a s  5 s  5s E E  
. . .  - P . . . . . . .  
r a - 0  P O  0 0  m o  o o o o o  
0 0 0  
o o o  8 8  8 8  8 8  8 8 8 8 8  

m  a 
m  w  G-3 CO m  OD Q1 OD m  e 
FO 0 Ln . . VI . . .?-' . w 2: 

8 8  o o  o o  b b b b b  
O o O  0 0  8 s  0 0  0 0 0 0 0  

0 0  0 0 0 0 0  

..... A 
0 0 

A 

0 0 
A 

0 
..... - 

- 4 c n l  4 m m  
0 0 

Y ' - T '  . . . w  . . 4 . ," . . . . .  % 
g s g  - 0  0 0  m o  m o o 0 0  
o o o  Z 8  Z 8  8 8  888ES 



PAGE 2 

.ooo 
476.000 
681 ,000 

.d00 

.OOO 
678.500 

.ooo 
68 1.000 

1058.300 
.ooo 
,000 

681.000 

,000 
678.500 

.ooo 

.ooo 
675.000 

.ooo 
675.000 

.ooo 
675.000 

.ooo 
675.000 

.ooo 
675 .OOO 

.ooo 

.ooo 
675.500 

.ooo 



SEW MPM (%EL C R I B  WjELK EG HV H L  OLE BANK E L N  
Q QLCs 03  QRXl ALCB ACH AROB VOL TWA LEFT/RIG-IT 
TIME VLCB VCH VRCB M L  NKi XNR WTN E M I N  -SSTA 
YOPE XLCBL XLCH X L m R  I T R I A L  I ICXPIT CORAR TOPWID ENDST 

CRITICAL DEPTH TO 8E CALCULATED AT ALL CROX; SECTICNS 

S E W  144.850 
144.85 10.51 1065.91 1062.59 .OO 1067.55 1.63 1.39 .OO 1070.40 
41000. 0. 41000. 0. 0.  3998. 0. 202. 20. 1070.40 

.06 .OO 10.26 .OO .030 .030 .030 ,000 1055.40 304.49 
.001989 700. 700. 700. 0 14 0 .OO 391.01 695.51 

3301 HV CMVXD FX)RE THAN WINS 



SEW DEPTH ClJSEl C R I K  MU( EG HV HL NOS5 BANK E L N  
Q 4108 W QfKB ALC8 ACH ARCR W# IWA LEFT/RIWT 
TIME KC8 M-l VRCB L HOI XNR WTh ELMIN SSTA 
SLOPE XLU3L XLCH XL@R ITRIAL ICC ICCNT CORAR TOPWlD ENKT 

SPECIAL B R I E  

3420 ERIK4 W.S.= 1069.02 B R I G  VELKIIY=, 12.22 CALCULATED CHANNEL Am=, 3328 

E m  E E L K  H3 W E I R  @OW BAREA TR4PEZOID €LLC ELlRo 
AREA 

.OO 1071.66 .53 0.  41000. 6156. 6156. 1077.47 1080.47 



,SECNO EPTk @ E L  C R I E  WjRK EG HV HL OIES BANK ELM 
0 yiO3 (XF QfKB ALCB ACH ARCXS VOI TWA LEFT/RI@iT 
TIME VLCB va-l vRcs N L  W NNR WTN ELMIN SSTA 
SLOPE XLC8L XLCH XLCBR ITR IAL  IIX: ItMI m R 4 R  TOPWID ENBT 



SECNO DEPM CJrlSn CRIB WSELK EG HV HL NOS BANK ELN 

Q QtCB QGH QRX ALCB ACH AKOB VOI TWA LEFT/RIGiT 
TIM M C B  VCH VRCB N L  )IJJCW - MR ELMIN SSTA 
SLOPE XLCBL XLCH XLCBR I T R I A L  ID2 ICCNT CORAR TOPWID E N K T  



PAGE 7 

THIS W D(KUTED 10-06-89 
--mxw- 

HEC2 RELEASE DATEU NOV 76 UPDATED MY 1984 
ERROR ON? - 01,02,03,04,05,06 
M[X)IFICATI@i - 50,51,52,53,54,55,55 
I W F C - X T  VEf6Im W T  1985 

T1 S I M X ,  L I  & W I A T E S ,  INC. - BM, INC. 
1 2  100-YEAR & SPF ANALYSIS FOR NORTHEN A V W E  @ NEW R l W R  
T3 3S4CD.M (W/ DEBRIS) DATA FFOl M M E L I Z A T I C s J  PlANS 

J1 ICHECK INQ NINV I D l R  STRT METRIC HVINS Q %EL FQ 

J 2  NPROF I N O T  PRNS XSECV XSECH FN A L L K  IBW CHNIR ITRACE 



SEaVO DEPTH CtEjEL C R I K  W L K  EG HV HL ROSS BANK E L N  
Q QLCs QCH QROB AL08 ACH ARCB WK TWA LEFT/RIGHT 
TIME v l C s  W VRcs )(NL H )(NR WlN ELMIN SSTA 
SLOPE XLCsL XLCH XLCeR ITRIAL ICC ICCNT W R  TOPWID ENKT 

CRITICAL DEPTH TO BE CALGtllATED AT ALL CROSS SECTICNS 

3301 HV M m  KR THAN HVINS 



SEW OEPM aSjEL C R I 6  W L K  EG HV HL 0103 WK ELN 
Q QlCB Q? QROB AICB ACH A VOI TWA LEFT/RIMT 
TIME VLCB - VCH VROB R4L XUCH %!R lJTN ELMIN SSTA 
SLOPE XLCBL XLCH XLCBR ITR IAL  IDC ICCNT CORAR TOFWID ENCGT 

SPECIAL BRIDGE 

58 XK XKoR COFQ RDLEN BWC 8WP BAREA SS ELW ELCHD 
1.05 1.56 2.90 388.00 325.00 20.00 6156.00 1.00 1058.47 1058.30 

* S E W  160.260 
CIA% A LCW FLU4 

H;PRS E E l K  H3 W E I R  QLW BAREA T W O I D  ELLC ELTRe 
AREA 

.OO 1076.74 .84 0 .  69000. 6156. 6156. 1077.47 1080.47 



SECNO MPM M E L  CRIWS WSELK EG HV HL ROSS BANK E L N  
Q QlC8 03 QRce ALCs A m  ARCe VDI TWA LEFl/RIGHT 
T I E  VLCB VC-l WICB DJL ill XNR WTh ELMIN SSTA 
SLOPE X L m L  XLCH XLmR ITRIAL IIX: IWT CORAR TOPWID W[X;T 



S E W  DEPM WEL c R 1 6  ELK EG HV H L  OLE% 0MK ELN 

Q Ql@ QRCs ALCB ACH ARCB VOL PlJA LEFT/RIGHT 
TIME- VLCB VCH VRCB 8 i L  MR XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLCBR ITRIAL ICC ICMjT CORAR TOPWID WET 



PAGE 1 

MIS RUN MECUTED 10-06-89 

ERROR CORR - 01,02,03,04,05,06 
trlX)lFICATIMJ - 50,51,52,53,54,55,56 

MITE- ASTERISK (*I AT LEFT Gf CRXS-SECTIM WIR INDICATG bEiWX IN S*PUXY OF EfHE LIST 

XLCH AREA DEPTH TOPWID 

11.37, 347.74 
lk.. 60 356.21 

.J 



10-06-89 16:15:51 PAGE 13 

KICHSL CWSEL CRIK EG VCH AREA DEPTH TOWID 



W R Y  OF ERRORS AND SPECIAL NOTES 



M I S  f8.N EXECUTED 10-06-89 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR OORR - 01,02,03,04,05,06 
MX)IFICATION - 50,51,52,53,54,55,56 
IWPC-XT W1SICN AUGllST 1985 



W T E R  %SURFACE W I L E S  * 
* VERSION OF W M E R  1976 1: 

* UPDATED M4Y 1984 * 
* IWPC-XT VERSION A M E T  1985 1: 

* FUN DATE 10-09-89 T[ME 08:12:45 t 

%mX-w-- 

" " 1 1 1 W 1  

* U.S. AiiMY CORPS Q ENGINEER5 * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* 609 ! 3 K R D  STREET, gJITE D * 
* DAVIS, CALlFOWJIA 95616 * 

* (916) 440-2105 (FTS) 448-2105 
W r n % % V P  



PAGE 1 

THIS RUN BEUTED 10-09-89 

MIS IS  AN ARCHIVAL FiUN ALL DATA AN0 RESULTS ARE SAVED CN UNIT 96 

1 AC 
T 1 
T2 

S I W ,  L I  & W I A T E S ,  INC. - 8%, IK. 
100-YEAR & SPF ANALYSIS FOR NORMEN AVENUE @ NEW RIVER 

4SX.DAT (W/O DEBRIS) DATA FRCM CVL CHPNNELIZATICN PLANS 

J1 ICiECK IN NINV IDIR STRT METRIC HVINS Q wsL FQ 

I 0. 2. 0. 0. .OOOOOO .OO .O 0. 1061.670 .OOO 



10-09-89 08:12:45 PAGE 2 



SEMI DEPTH CEEL CRIh5 M L K  EG HV HL OLE5 BMK ELEV 

Q @CB W QKCB ALCB ACH ARC@ VIX. TWA LEFT/RIWT 
TIME MCB VCH VROB KNL HKH N R  WM ELMIN SSTA 
SLOE XLOBL XLCH XLCBR ITRIAL IE ICCNT CORAR TOPWID ENBT 

CRITICAL DEPTH TO BE CALCULATED AT ALL C W  SECTIMJS 



SEW DEPM CWSEL CRIWS HLK EG HV HL OCOSS BANK ELEV 
? QRos AL06 ACH A m  VOL TWA LEFT/RI@T 
TIM€ VLCa '43 VRCe XhiL W XNR W l l  ELMIN SSTA 
SLOPE XLCBL XLCH XLCBK ITRIAL ICC Icmji CDRAR TDPWID W E T  

SPECIAL B R I E  

*SEW 160.260 
CLASS A LCW FLCW 

3420 E R I E  W.S.= 1069.14 BRICGE VELCCITY=, 1 l .88  CALCUMTED CHANNEL AREA=, 3423. 

E W E  FaW;: H3 WIR QLCki BAREA iRAPElOID RLC ELTRC 
AREA 

.OO 1071.57 .39 0. 41000. 6251 6251 1077.47 1080.47 



SEN0 DEPTH CWjEL CRIWS #%ELK EG HV HL GLOSS BANK ELEV 

Q O B  @i QF;ce ALL8 AT)1 AROB VO? TWA LEFT/RIMT 
TIME MOB VCH VROB HiL  XNCH H4R WTN ELMIN SSTA - 

SLOPE XLCBL MCH XLCBR ITRIAL I ICCNT CRAR TOPWID ENBT 



SiXM DEPTH W L  C R I B  WSELK EG HV HL KC65 BANK ELEV 

Q QlC8 (Dl QRCB ALCB ACH A M  VOL TWA LEFT/RI@iT 
TIME VL@ VCH VRCB L XVR W4 EMIN SSTA - 

SLOPE XLCeL XLCH XL@R I T R I A L  ICC IKNT COMR ~DPWID ENDST 



THIS WJN EXECUTED 10-09-89 

HEC2 R E L W E  DATED NOV 76 UPDATED PAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
I W K - X T  M f f i I C N  A J X T  1985 

*C*+lr5-= 

, 11 S I K K ,  L I  & . W I A T E S ,  IK. - BFOIJ, IK. 
T2 100-YEAR & SPF AUALYSIS FOR NORTHERN AVENUE Q N W  RIVER 

3 4SX.DAT (W/O OEBRIS) DATA FROM CVL CHANNELIZATICN PlANS 

J1 ICHECK INQ NINV I D I R  STKT METRIC HVINS Q E E L  FQ 

J2 NPROF IPLOT PRFVS XSECV WECH mi ALLCC IBW MIM ITRACE 



SECNO DEPM CtWiEL C R I K  WSELK EG HV HL OIES BANK ELEV 
Q QLOR K7-i QRCs ALOR ACH ARCR VOL TWA LEF[/KI@iT 
TIME VLOR VCM VROB NL XNa-1 R WTN ELMIN STA 
SLOPE XLCBL XLCH MCBR ITK IAL  IN ICaiT CORAR TOPWID W E T  

CRITICAL DEPTH TO BE CALClllATED AT ALL CROSS SECTIONS 

3301 HV CHPNGED MOfK MAN W I N S  



3 3 4 0  DEPTH M E L  CRIWS %ELK EG HV HL OLE5 &bNK E L N  
Q Qlm EX)1 QRCB ALCB ACH AROS WK TWA LEFT/RIGiT 
TIME VtCB VCH VRCB XNL NKH XNR WTN ELMIN SSTA 
SLOPE XLCBL XLCH XLCBR ITRIAL  ID": ICONT CORAR TOWID €NET 

SPECIAL 8 R I W  

3 XK XKOR COFQ RDLEN WIX: BWP BARE4 SS ELCHU RCHD 
1.05 1.56 2.90 388.00 325.00 15.00 6251.00 1.00 1058.67 1058.30 

' S E M I  160.260 
CLASS A LCW FLU4 

1420 BRICGE W.S.= 1072.89 B R I E  V E L K I N = ,  14.66 CALCtllATED CHANNEL AREA=, 4677. 

EGPrcj E&K H3 QEIR RCtd 8AREA TRAPEZOID ELLC ELTRO 
AREA 

.OO 1076.60 .63 0. 69000. 6251, 6251. 1077.41 1080.47 



SECNO DEPTH CEEL C H I 6  WLK EG HV HL OC(3SS BANK E L N  

Q &@ @A QRCB ALOB ACH AK.8 WK TWA LEFT/RIC;HT 
TIME VLCB VCH KfX XNL MXH f l R  W l l  EMIN SSTA 
SLOPE XLmL XLCH XLCBR ITR IAL  ICC I(XrjT CORAR TOPWID ENCGT 



SECNO DEPTH CWSEL CRIWS WjELK EG HV HL KOSS 8MK ELN 
Q QL@ Q2-l QRX3 ALOB ACH ARCB VOI TWA LEFl/RI@T 
TIME W;B VCH VROB XNL )rNCH )(NR NTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR JTRIAL 1 ICONT CORAR TOPWID HCGT 



RlS RUN MKXlTED 10-09-89 --- 
HEC2 RELME DATED NOV 76 DPDATED M4Y 1984 
ERROR 03R - 01,02,03,04,05,06 
~ I F I C A T I C N  - 50,51,52,53,54,55,56 
I8M-PC-XT VERSICN NMST 1985 

Ir+*-*-- 

NOTE- ASTERISK (*) AT LEFT OF CK6S-SECTICN MJMBER INDICATES ,MESAGE IN 9M44RY OF ERRORS LIST 

4SX.DAT (W/O DEBRIS) 

SECNO EMIN XLCH K W L  CWSEL C R I K  EG HL QY VCH AREA MPTH TOPWID 



10-09-89 08: 12:45 PAGE 13 

SECN ELMIN VCH AREA DEPTH TOPWID 



10-09-89 08:12:45 

W R Y  OF ERRORS AND SPECIAL NOTES 



THIS RVN EXECUTED 10-09-89 
5*-m*----- 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
&%OR CORR - 01,02,03,04,05,06 
KBIF ICATICN - 50,51,52,53,54,55,56 
IWK-XT VEFEjICN W T  1985 

***St *-- 



WATER SURFACE PRXlLtS * 
* VERSION OF NOVEMFR 1976 x 

* UPDATED MAY 1984 1: 

* IBM-PC-XT VERSICW NJRGT 1985 8 

* W N  DATE 10-09-89 TlME 08:16:29 1: 

m * M m w m m ~ * m * w * J w *  

s ,  , 7 , . ~ l x l , , ~ , - 7 , , . * ~  

* U S. AfW CORPj OF ENGINEERi * 
* ME HYMGIC ENGINEERING CBITEFI * 
* 609 SECXWD STREET, SUITE D * 
* DAVIS, CALIFOFWIA 95616 * 

* (916) 440-2105 (FTS) 448-2105 
* ~ f * * J M * % t 4 1 1 W M * ~ ~ * M * * m :  



PAGE ! 

THIS WJN MECUTE0 10-09-89 
cw#--**** 

YEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
€%OR WRR - 01,02,03,04,05,06 
KXIIFICATICN - 50,51,52,53,54,55,56 
I M - K T  VERSICN W T  1985 

I r * W i ' C * $ * * ~ W . Y * * * * 1 ; * ~ ~ ~ *  

THIS IS AN ARCHIVAL RUN ALL DATA AND W L T S  ARE SAVED CN UNIT 96 

\c 
T 1 S I K X ,  L I  & KXCIATES, INC. - BKW, INC. 
T2 100-YEAR & SW ANALYSIS K7R NORTHEM AVENUE @ NOJ RIVER 
r 3  4SXD.DAT (W/ MBRIS) DATA FR(m CVL W N E L I Z A T I C N  P M S  

J l I C H E C K  INQ N I N  IDIR STRT METRIC HVINS 9 W L  FQ 

0. 1061.670 .000 

IBW CHNIM ITRACE 

,000 .000 ,000 

! 2  NPROF IPLOT PRNS XSECV XSECH M ALLDC: 

13 V6RIAtlLE CODES FOR W Y  PRINTCUI 
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SEW EPTH CWjEL CRIE WjELK EG HV HL OIfffi 8AVK ELRI 

Q QLC8 QY QRCB ALCs ACH ARCB VOI  TWA LEFT/RIGHT 
TIME VLCB W;H VRCB XNL XNCH XNR WTN E M I N  SSTA 

SLOPE XLCBL XLCH XLOeR ITR IAL  IK !CCNT CORAR TOPWID ENDST 

"PROF 1 

CRITICAL DEPM TO BE CALCULATED AT ALL CROSS SECTICNS 

3301 HV W D  M3RE MAN WINS 



SECNO MPM CWSEL CRIWS @ELK EG HV HL OIES 8NK ELE? 
0 QlCB W QK8 ALCB ACH ARC8 VOL PriA LEFT/RIGiT 
TIME VLCB VCH VRC8 L MH KNR Wlh ELMIN SSTA 
SLOPE XLCBL XLCH XLCBR I T R I A L  IK ICON? CORAR TOPWID ENOST 

P E C I A L  B R I B E  

S6 XK XKR COFQ MEN BWC B WP B A R B  SS E L M  ELCHD 
1.05 1.56 2.90 388.00 325.00 30.00 5966.00 1.00 1058.47 1058.30 





SECNO DEPTH MEL C R I B  U L K  EG HV HL OCES BANK EL& 
0 @@ @i QR03 ALCB ACH ARC8 V01  TWA LEFT/RIGi? 
TIME MOB W3H VRCB XNL XNCH )cT(R WM ELMIN SSTA 
SLOPE XLOBL xLa4 XLCBR ITRIAL IK I ~ T  ~ A K  TOPWI[) ENBT 



PAGE 7 

THIS RUN BKXITED 10-09-89 

HEC2 RELEASE DATED NOV 76 UWATED MY 1984 
ERKX CORR - 01,02,03,04,05,06 
W I F I C A T I C N  - 50,51,52,53,54,55,56 
IBM-PC-XT VEF51ON AWXlST 1985 

%wx4Wwlr*m- 

T I  S IM l 'S ,  L I  & ASSOCIATES, INC. - EM, INC. 
T2 100-YEAR & SW ANALYSIS FOR NORTHEk% AVENUE @ NEki RIVER 
T3 4S3CD.DAT (Wj DEBRIS) DATA FM CN WELIZATIa PlaNS 

J1 ICHECK IMJ NINV I D I K  STRT W R I C  H V I K  Q 6 FQ 

J2 NPROF 1 PLOT PRFVS XSECV XSECH FN A L L K  IErW CHNlM ITRACE 



SMJO DEPTH CWSEL CRIWS E L K  EG HV H L  GLOSS BANK E L N  

Q QLCB &F QRCB ALCe ACH ARCB VDI  IWA LEFT/RIGHT 
TIME VLCB VCH VROB XNL MJCH X4R WTN ELMIN SSTA 
SLOPE X L m L  XLCH XLCBR I T R I A L  IK ICCNT CGMR TOPWID 8aST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTICNS 



.SECNO DEPTH CWSEL C R I K  W L K  EG HV HL (XCG 8ANK ELEV 

Q QLCB QCS1 QRCB AL@ ACH A R X  VOI IWA LEFT/KICHT 
iiK 103 VCH VRCe XNL )5K)1 XNR WTN ELMIN SSTA 
SLOPE XL@L XLCH XLOBR ITRIAL IK 1M;NT CORAR TOWID ENDST 

SPECIAL B R I E  

SB XI( XKOR COFQ RDlEN BhC BWP EAR& SS ELCHU ELCHD 
1.05 1.56 2.90 388.00 325.00 30.00 5966.00 1.00 1058.47 lO'-~:~:30 

* S E W  160.260 
CW A LCW FLCW 

3420 B R I E  W.S.= 1071.93 E R I E  VELCCITY=, 16.43 CALCULATED W W E L  AREA=, 4172. 

EGPRS E & K  H3 wIR @OW 8AREA T W O I D  R L C  ELTRO 
AREA 

.OD 1077.03 1.27 0.  69000. 5966. 5966. 1077.47 1080.47 



SEW D E P M  CWjEL C R I B  K E L K  EG HV H L  OlC6S BANK E L N  
Q QLCB CCH ORCfi ALOB ACH ARCB VOL IWA LEFl/RIGHT 
TIME VLCB W V R X  CBL XW )6(R WTN ELMIN SSTA 
SLOPE XLCBL XLCF XLCBR I T R I A L  IIXC. ICCN'l CORAR TOPWID ENKT 



SECNO KPTH MJSEL CRI% WSE1.K EG HV HL OLE BANK ELN 

0 QLCB QX QRCB ALCB ACH ARCt3 V D I  Pni4 LEFT/RIGHT 
TIME NC8 W VRCB KNL YNIi R WIN ELMIN SSTA 
SLOPE XLmL XLCH XLCBR I T R I A L  I ICONT CORAfi TOPWID ENCGT 
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THIS WJN EXECUTED 10-09-89 

ERROR CORR - 01,02,03,04,05,06 
MW)IFICATION - 50,51,52,53,54,55,56 
IBM-PC-KT VEFSION AWrrST 1985 

, I0 TE- ASTERIS ((f AT LEFT OF CRQSS-SECTICN WER INDICATES MESSAGE IN W R Y  OF EfRG LIST 

W Y  PRINTCUT 

I 
VCH AREA DEPTH TOPWID SECNO ELMIN XLCH KW CWSEL CRIB 

I 



VCH AREA CEPTH TOWID 



W R Y  OF ERRORS AND SPECIAL NOTES 



THIS RUN EXEUJTED 10-09-89 
--**r*1S++* 

HEC2 RELEASE MTED NOV 76 UPDATE5 MY 1984 
EfWOR CORR - 01,02,03,04,05,06 
W I F I C A T I C N  - 50,51,52,53,54,55,56 
IWPC-XT VEEION W T  1985 

* r + $ * % w % x * * * U ~ + U ~ t  



APPENDIX B 

SCOUR COMPUTATIONS 



CLIENT &fd Dvf. Joe No 4' - B / 4 ~ a 1  PAGE 
PROJECT # ~ U T H ~ ~ A /  AC/E/r/&5 DATE CHECKED /0 /9 /89 DATE /O/?/X? 

CHECKED BY- COMPUTED BY JRfi? 



CLIENT ~ / V J  Ldt,  Joe ~ 0 . 4 ~  -8kid-0 / PACE 

PROJECT f l ~ k ~ # & f d  d f k  @ NLw DATE CHECKED 

/ /3 
DATE /0/9/85 

SIMONS, Ii & ASSOC~ATES, ~NC. DETAIL //@ X~fid AN4~Y5/S CHECKED BY COMPUTE; B: JRN 





CLIENT 

PROJECT flfiR74Md AJE. P flEd ''fa 
SiMo~s,  11 & ASSOC~ATES, iNC DETAIL 4 ' ~ ' 1  -5 ' 8 cGriiM'/S 


