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I FLOOD CONTROL 

GILA BEND 
FLOODPLAIN DELINEATION STUDY 

FCD 90-67 



SECTION 1: General Documentation 
and Correspondence 



Community: Maricopa County, Ariina 

NFIP Community Number: 040037 

County: Maricopa 

State: Ariina 

Date Study Accepted by FEMA: P d i  

Study Contractor: Burgess & Niple, Inc. 

Atm: Mr. Jsmes E. Michler, P.E. 
5025 East Wasbigton Street, Suite 212 
Phoenix, M i n a  85034 
(602) 244-8 100 
FCD Contract 9067 

Subconsultants: Aerial Mapping Co., Inc. 
McKuen Global Positioning Systems. Inc. 

FEMA Technical Reviewer: Pending 

a FEMA Regional Reviewer: Pending 
- 

State Reviewer: Mr. Jsmes R. Monis. P.E. 
(602) 542-1541 

Local Reviewer: Mr. Pedro Calu 
(602) soalso1 

River or Stream Name: * Sand Tank Wasb 
Bender Wash 

* Scott Avenue Wash 
Uonamed Wash No. 1 

* Unaamcd Wash No. 2 

Reach Description: The following areas are included on FIRM panel numbers 3480 and 
3490. 

Sand Tank Wash, Indian Road (North Line of Section 24, TSS, 
RSW) to Interstate 8 (Approximately 4.3 miles) 

* Scott Avenue Wash, Watermelon Road to Interstate 8 
(Approximately 3.4 Miles) 



Bender Wash. its mouth at Sand Tank Wash to Interstate 8 
(Approximately 2.0 Miles) 

* U~amed Wash No. I ,  its mouth at Bender Wash to the East Line 
of Section 9, T S ,  R4W (Approximately 3.2 Miles) 

* Unnamed Wash No. 2, iu mouth at Unnamed Wash No. 1 to the 
East L i e  of Section 4. T S ,  R4W (Approximately 2.8 Miles) 

Study Type: Sand Tank Wash. Scott Avenue Wash, Bender Wash. Unnamed 
Wash No. 1. Unnamed Wash No. 2 - Detailed riverine using 
HEC-2. 



SECTION 1: General Documentation 
and Correspondence 
1.2 Contad (Telephone) Reports 



CONVERSATION RECORD 

Job No. / / 3 s  Job Na 

BY 7m- Lm13  
With A?!/r ~b/~md/' 

O n p  ~ e l e ~ h o n e o  Incoming a O u t g o i n g  Telephone No. ( 

OVisi t ,  S i t e  



CONVERSATION RECORD 

Job No. /I358 Job Name 6,h &d P b S   ate /<h 7/91 
BY Trn tarns ~ i m a  /0:= ff I f i  

I 
with M n r n  - m C  
O B ~  +Telephone 0 Incoming @outgoing Telephone No. ((& ) 

O V i s i t .  Site C i t  

-- 

Regarding: / + z  tW[/ - 
/ 

Action Required: 



CONVERSATION RECORD 

~ o b  No. 11358 ~ o b  Name kmC -6;/d Date //h4/9\ 
t 

BY nun Lcwmi5 ~ i m a  9:4r 
with Phi I Pb~&a 
@BY ~ e l e p h o n e ~  Incoming m ~ u t g o i n g  Telephone No. ( h Z  ) 

OVisit, S i t e  City 

Regarding: 
/ 

fea 

Conversatidn It  

Q rJ 



CONOERSATION BECORD 

sob N O . ~ C ; ~  J O ~  N- K D ~ C  6; k Bend ~ a t e d f h  

BY I / k n  -;s Tima 9:ad~#l- 

With 81 / /  -10 Vm < 
W B ~  ~ale~honenZ) Incoming n ~ u t g o i n g  Telephone No. ( ) 

Ovisit ,  S i t e  City 

Regarding: C( 5 /?7flD U n ~ f  COfe bfih 6 ~ d  , I J d 

I 
Conversatidn ~tenra:  ar : ~ / a n r b  -2 326 POT IOU /l;//s 4 &dthl~mt 

4' 322 &r '*/ &&5 . ,&&pi f 

5cLr 5 & i s f q  335 
I I 

axti+ =7 317 - 
ky t % 

" 

tki ; k~ 
.=9 338 I,, h I '& Y. 

> - -  & 1 5p.r , 
333 

I 
rhmr /nb&$d-dtfi 

I % :  and , Gdvc ~fmahrhemrk =7 3- 
Q,: ~&kan,/d U~ A 77k &A 

u J 
0 ~ r :  

Action Required: 

a 



CONVERSATION RECORD 

J O ~  NO. //m J O ~  ~ame Ff Arne -6;h & .ate 7,4//9/ 
/ I 

BY A&, Tina /0B 

iifshifi Ahourns4rln With I 

~e lephme  5 I n c d t g  ~ 0 u t g o i n g  Telephone No. ) 770 / 

O V i s i t .  S i t e  City 

? Regarding: , ?  

Conversation Items: 

Action ~ e ~ u i r e d : C / l n n 4 .  Action Taken: - 



1106 Nonh Beeline HI 

P a w .  Arizona 

a2 474 

E C T S  
Fax bO2 47- 

LETTER OF TRANSMITTAL 
. I to f%2d&bustf~f of 

333s ub 
To. 

. . 

WE ARE SENDINO YOU q t a c n e d  Ounder  sewrate ewer vta the toilow~ng I 

0 Shoo drawinas O'Prints 0 Plans 0 Same= S~ectficz 

0 Copy ot letter 0 Change ordn 0 

THESE ARE TRANSMITTED: 

0 As rqunted 

0 For review and comment 



CONVERSATION RECORD 

Job NO. / / y e  Job F L D ~ ~ .  &/n &n k *ate@ 

BY TOW, ~ i m e  /0:,30 @.# 

with A m r W d I '  
W B ~  ~ e l e ~ h o n e m  Incoming =outgoing Telephone No. (a) - m/ 
D V i s i t ,  Site CLty 

/ 
Regarding: 4udm/o91.1 /no~?A/:j? : I& - wq,Q//n 

/ ' 1 /' . . 
/ 



CONVERSATION RECORD 

Job No. /I358 Job ~ a m e m f l l  & & ~ d  D a t e ~ h ~ / ? /  

Time Z.'@ 

With L ? / ! d  
+ 

w~~ ~ e l e p h o n e ~ ~ n c o m i n g  O ~ u t g o i n g  Telephone No. (#z ) ZbZ-ISC)/ 

= V i s i t ,  S i t e  City 

s l ~ r ~ u / & J  Gun* I .  
in DXF -& Regarding: S ~ L I ~ I B ~ P ~ ~ H  P A 

Conversation Items: 





CONVERSATION RECORD 

sob NO. 113s Job Name FCBI~L - 6 ; /A  Date :he/ 
5 BY 7m- h~ rime 7:3> 

with M,n dt,3 
I 

~ e l e ~ h o n e  a ~ n c o m i n g  CI]~utgoing Telephone No. (/&? ) /&3 <m 
= V i s i t ,  S i t e  CiQ' 

Action Required: Action Taken 



CONVERSATION RECORD 

o v i s i t ,  Site 

Conversatidn Items: 

Action Required: Action Taken: 



CONVERSATION RECOBD 

~ o b  NO. 1/3= 10b ~ a m e  f<bmC - 6.1~ I R P ~   ate ~/~7/9/ 
BY mm / . ~ ~ / v l i ?  Time x:/S 
With & i/crne, w l c 7  

T e l e p h o i ~  Incoming a ~ u t g o i n g  Telephone No. (@z ) 947-359,? 

C l ] V i s i t ,  S i t e  City 

Regarding: 4 ~ A I ~ /  1 mI!C/S!$M- 

-- 

Action Required: Action Taken: 



CONVERSATION RECORD 

J O ~  N O . ~ J X ~  J O ~  Name Frnmc 6,' k &nd Date @9/ 

BY TZh Loomls ~ i m e  3:uo 
With 755% &nn;/b 

~ e l e ~ h o n e  a Incoming [70utgoing Telephone No. ( ) 

O V i s i t .  S i t e  c i t y  

Regarding: FCI)II~ 



CONVERSATION RECORD 

J O ~ N O . / ~ ~ =  J O ~ N -  ~ O I T ~ C  / &rd Date ~/.9/9/ 

BY -z!7~m h m i ~  Tima 9137, 
with Pedm Ca /A a 

 BY. ~ e l e p h o n e m  Incoming a ~ u t g o i n g  Telephone No. ( 1 

O V i s i t .  S i t e  City 

Regarding: FCy)m( &K?-A 

Action Required: 



CONVERSATION RECORD 

J O ~  NO. 2 ~ o b  Name Fcb/nc 6;/a Red  .ate 7h/9/  
Tima 9 : s  

with J D ~ !  . C r bred - 
& B ~  T.elephone 0 Incoming d h i t g o i n g  Telephone No. ( &c ) fib - =/ 
OVis i t .  S i te  City 

Conversation Items 

ction Taken: 



CONVERSATION BECOBD 

J O ~  NO. 2 J O ~  Name F C ~ ~ L  - 6;& 
BY 7m 1-13 < 

4 

with  LUX^ A IP &me 8asc - Sf ~i? ~ n v m d ~  &Rw 
@BY ~ e l e p h o n e o  1 n c d n g  @ O u t g o i n 2 e p h o n e  No. (@&I - 7f i3  
= V i s i t ,  S i t e  City 

Regarding: e 

Conversation Items: 

@ 

Action Required: I I Action Taken: 



CONVERSATION ICECORD 

Lflom1 
I .  

BY ';rnn? 's Time //:IS - 
With 

oydng @outgoing Telephone NO. % 3 - ~ 4  
OVisit ,  S i t e  C i ty  

Regarding: 

Conversation Items: 



CONVERSATION I(EC0RD 

Job No. ~ o b  ~ aue pflm/ - 6 ,  A& Date 7/r/h 

BY %%I h m / §  Time //:00 

With r& 
I 

@BY ~ e l e ~ h o n e  G83 Incoming O o u t g o i n g  Telephone No. ) 483 '-&mZ 
O V i s i t ,  Site City 

Regarding: A[@& & /& /&& . 
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1.3 Meeting Minutes & Reports 



E N G I N E E R S  

A R C H I T E C T S  

MINUTES OF MEETING 

Project: Gila Bend Area Floodplain Delineation Study, 9067 
Date: September 4, 1991 
Time: 10:30 AM 
Subject: Progress Meeting No. 1 

Attendees: Mr. Pedro Calza, MCFCD 
Mr. Tim Murphy, MCFCD 
Mr. Amir Motamedi, MCFCD 
Mr. Afshin Ahouraiyan, MCFCD 

Burgess II Nlpl.. Ins. Ms. Marta Dent, MCFCD 
5025 East Washmeton S u e r  Mr. James Mischler, B&N 

Sulte?l? 

602 2U.81W 1. Tim Murphy will be the project manager for the District. Akhin Ahouraiyan 
Fax 6022.U-1915 will be the point of contact for hydrology coordination. 

2. Detailed topographic mapping will be used when it becomes available to confirm 
assumptions made in the hydrologic analysis. 

3. Mr. Ahouraiyan has found a copy of the 1969 report by SCS - not COE as 
previously thought. He will provide a copy to Burgess & Niple. 

4. Mr. Mischler informed the District that Mantech, the firm selected by Burgess 
& Niple to provide Arc-Info translation, was going out of business. Burgess & 
Niple is currently discussing the project with GIs consultants of Arizona Ltd. If 
discussions are successful, Burgess & Niple will request that the District allow 
this substitution of Arc-Info consultants. 

5. Floodplain maps will be plotted on pre-made mylars. Title blocks and borders 
will not be a part of the electronic file. Ms. Dent will investigate whether the 
District will desire a standard sheet layout to meet with their plans for future use 
of electronic fdes. Information text on each floodplain sheet (ERM table, 
discharge table, key index, match lines, etc) will be in digital format and will be 
a part of the plot file. 

6. Watershed maps will be digitized for Arc-Info with features of "major" or 
"minor" and the watershed name. Section corners provided by the District will 
be included. Additional information, such as flow lengths, times of 
concentration, etc. will be added by conventional drafting methods to make 
informative blueline prints for the Hydrology TDN, and will not become a pan 
of the Arc-Info file. 



Minutes of Meeting No. 1 
Page 2 

7. Soil maps will be digitized for Arc-Info with features of "major" or "minor", 
soil type, and texture type. Section corners provided by the District will be 
included. Additional data added to make informative blueline prints for the 
Hydrology TDN will be added by conventional methods and will not become a 
part of the Arc-Info file. 

8. Mr. Mischler presented a proposed work schedule to the District. A wpy is 
attached to these minutes. Major milestones include: 

Aerial mapping flight 91 1319 1 
Draft Hydrology TDN 12/13/91 
District comments on draft TDN 1/10/92 
Hydraulics TDN 2/14/92 
Final Hydrology TDN cG tFMA submittal 2/28/92 

9. Mr. Mischler noted that digital watershed data provided by the District was not 
formatted to fit 7-112 minute quadrangle maps. New data provided by the 
District fits reasonably well. Because data provided by the District was in NAD 
27 format, additional work by Burgess & Niple will also be NAD 27. 

10. An attempt will be made to place the notice of intent to restudy the area in a 
local Gila Bend newspaper. 

Respectfully submitted, 

BURGESS & NIPLE, INC. 

James E. Mischler, P.E. 
Project Manager 



E N G I N E E R S  

A R C H I T E C T S  

MINUTES OF MEETING 

Project: Gila Bend Area Floodplain Delineation Study, 90-67 
Date: September 11, 1991 
Time: 2:00 P.M. 
Subject: Progress Meeting No. 2 

Burgess 8 ~ipl.. ~nc. Attendees: Mr. Tim Murphy, MCFCD 
92 &-I Washington s~rcct Mr. Amir Motamedi, MCFCD 

suite ?I? Mr. Afshin Ahouraiyan, MCFCD 
Phoen~x. AZ 885034 Ms. Marta Dent, MCFCD 

6 0 2 . ~ ~ 8 1 0 0  Mr. James Mischler, B&N 
Fax 602 ?U-1915 

1. The purpose of this meeting was to discuss the September 9th letter from Mr. 
Mischler to Mr. Murphy regarding ARCIINFO deliverables. (Letter is attached.) 

2. The District is in agreement with Burgess & Niple's understanding of project 
requirements as stated in the letter. 

3. Mr. Mischler noted that ARCIINFO streets are a single line with attribute for 
width, but mapped streets are proposed to be shown as two lines showing actual 
width. District staff agreed that two lines are more accurate and preferred for 
mapping. The District already has single street lines from other sources, and can 
add them to this file at a later date, if desired. 

4. The District has not yet identified a standard sheet layout. (Per a telephone 
conversation September 23rd with Mr. Murphy, Mr. Mischler requested an 
18" x 27" or larger mapping window so as to match assumptions made during fee 
negotiations regarding sheet number and layout). 

5 .  Burgess & Niple proposes to complete ARCIINFO translations of soils, 
watershed, and base mapping prior to the FEMA subminal scheduled for late 
February. Floodplain information will be transferred to ARCJINFO format 
following FEMA approval. District personnel indicated they would consider the 
project substantially complete when the FEMA submittal was made. 



6. Mr. Mischler noted that a local newspaper, "Gila Bend Sun", would be contacted 
regarding public notification of a floodplain study in addition to the Arizona 
Republic. 

7. Mr. Murphy provided a copy of a standard lener for access, to be used if found 
necessary to gain access for surveying. 

Respectfully submitted, 

BURGESS & NIPLE, INC. 

James E. Mischler, P.E. 
Project Manager 

copy: Anendees 
Tom Loomis 



WOOLSEY FLOOD PROTECTION DISTRICT 
County of Maricopa, State of Arizona 

Polly Getzwiller 
Vice-President 

Charles Miccia 
Secretary-Treasurer 

December 5, 1991 pizE'%%m 
Timothy M. Murphy 
Hydrologist 
Flood Control District of Maricopa County 
2801 West Durango 
Phoenix, Arizona 85009 

Re: Minutes of December 3, I991 . , 
Dear Tim: 

I 

As you requested I enclose a copy of the draft Minutes of the December 3, 1991 
meeting of the Woolsey Flood Protection District. Thank you, Frank and Sandra for I 
your presentations. 

Sincerely, 

Douglas C: Nelson 
Legal Counsel 

Enclosure 

c: Deon Layton 
President 



Directors Present: 

Mlh!UTES Draft 
12/5/91 

Woolsey Flood Protection District 
County of Maricopa, State of Arizona 

Meeting of December 3, 1991 
1:30 p.m. to 3:30 p.m. 

Agri Center Conference Room 
25560 West Highway 85 
Buckeye, Arizona 85326 

Polly Getzwiller 
Deon Layton 

Director Absent: 

Charles Miccia 

Others Present: 

Douglas C. Nelson Timothy M. Murphy 
District Legal Counsel Hydrologist 

MaricopaCounty Flood Control District 
Frank M. Vasquez, P.E., RLS 

Project Manager Sandra Story 
Donohue Engineers Hydrologist 

Maricopa County Flood Control District 

Presentation on the "Gila Bend Canal Flood~lain Delineation Studv" 

Mr. Frank Vasquez of Donohue Engineering made a presentation on the 
completion of the "Gila Bend Canal Floodplain Delineation Study," FCD 90-06. The 
study resulted in the completion of two reports, one is entitled the "Hydrology Report," 
and the other is entitled "Hydraulic Analysis and Floodplain Delineation Report." The 
study also includes several sets of aerial maps which correspond to these two reports. 



Concentration points on the Gila Bend Canal are named and cross-referenced on 

a the maps and in the reports. This study modeled the watershed which used the HEC-1 
(an hydrological model from the U.S. Corp of Engineers) which gives the flexibility in 
adjusting variables and running various determinants, affecting conditions in the area. 
There are 19 concentration points on the Gila Bend Canal, and the study used a six-hour 
and 24-hour storms in reviewing the cubic feet per second flows and the ponding in areas 
of inundation along the upstream side of the Gila Bend Canal. 

The study area encompasses a 297 square-mile area with 100 sub-basins and 87 
channels which were routed to the major construction points. Five of the channels 
discharge water in more than one direction. In reference to the impacts of Highway 85, 
Mr. Donohue reported that the highway is apparently an insignificant factor because 
during the six-hour and 24-hour storms the flow is large enough so that the water is 
generally dispersed across the highway. But the highway may be of a more significant 
impact during smaller storms when it serves as a barrier and source of concentration of 
water in selected channels. 

Six gauging stations were used that were located near the watershed. None were 
actually found in the study area itself. The values derived from those gauging stations 
were used in calibrating the model mentioned previously. 

>. 

The study of the flood delineation covered solely the upstream (east) side of the 
Gila Bend Canal. It did not address the discharge of water flowing downstream (west) 
of the Gila Bend Canal. 

The study prepared by Donohue Engineering on behalf of the Maricopa County 
Rood Control District will be submitted to the Federal Emergency Management Agency 
(FEMA) for approval. 

Presentation on the Rainbow Wash Studv Area 

Tim Murphy of the Maricopa County Flood Control District made a presentation 
on the progress of the study on Rainbow Wash. It consists of 11 linear miles with the 
width to be determined by the 100-year flood area for FEMA purposes. This study will 
use the hydrology developed by Donohue Engineering in conjunction with the Gila Bend 
Canal study project. This study was requested by the Woolsey Flood Protection District 
in response to the landfill site in that wash area. 

The expected completion date of this study is the summer of 1992. The landfill 
is in the design phase and Gary Sherbert of Donohue Engineering is in charge of 

e designing that facility. 



Presentation on the Gila Bend Flood~lain Delineation Study 

Mr. Murphy made a presentation on the progress of the Gila Bend Floodplain 
Delineation Study. It consists of approximately 13 square miles with 15 miles of linear 
delineation. All new hydrology data will be developed in order to complete this project. 
The preliminary hydrology is expected to be completed during the latter part of January, 
1992 with 'the completion of the report sometime during the summer of 1992 for 
submission to FEMA for approval. 

Conclusion 

The Board members complimented Mr. Vasquez, Mr. Murphy and Ms. Sandra 
Story for the efforts of the Maricopa County Flood Control District in completing the 
Gila Bend Canal Floodplain Study. The Board indicated it would be sending a letter of 
thanks to the Maricopa County Flood Control District for its study efforts. 

DATED as of December 3, 1991. 

Deon Layton, President 
Woolsey Flood Protection District, 
Maricopa County, Arizona 

1 hereby certify that these are the Minutes and duly adopted Resolutions of the 
Board of Directors of the Woolsey Flood Protection District, County of Maricopa, State 
of Arizona, dated as of December 3, 1991. 

Charles Miccia, 
Secretary-Treasurer 
Woolsey Flood Protection District, 
Maricopa County, Arizona 



SECTION 1 : General Documentation 
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1.4 General Correspondence 



TOWN OF GILA BEND 
lY.&3 Y&&d .;e*orra 

March 26, 1992 

Mr. Carl Uphoff 
Burgess & Niple, Inc. 
5025 E. Washington Str. #212 
Phoenix, AZ 85034 

Dear Mr. Uphoff: 

Enclosed are the corporate limit maps you requested. If we can 
be of further essistanre, please call me at (602) 683-2253. 

Sincerely, 

Lisa Grabbi 
Secretary, Town of Gila Bend 

PO. Box A. 644 W. Pima St G~la Bend, Arizona 85337-0360 (602) 683-2255 or Phoen~x Line (602) 256-7856 



Gila Bend, A2 Corporate Limits 



FAX COVER SHEET 
E N G I N E E R  

Bursrr k NIM. W 
1106 Nonh Becl~ne Highway 

Payson. AZ 85541 

W2 474-53 13 

FOX W2 474-351 1 

Job Number. //3* 

Re: ~j;h btrnd EZ5. 

FAX PHONE NUMBER: 

We are sending you additional pages, not counting this cover sheet 
If aU pages are not received. please call us as soon as possible. 

SENT 



I BURUESS 8 NIPLE. INC. - COMPUTA. SON SHEET 

& A+ST L i  r//&, itle + ,AG&~J%G 
.!,a- : V 

- - ,  - 
C79 = w9 Q Cti2-zm g ~ ~ ~ z ~ = I ( P s s -  ,3 

0 ~ 7 9  L = G ~ z ~ Y  DCBZL = Z/ // ~ ~ i ~ i = b j b ' ? / ~ ~ d  
r3~79 k " 3&?5 Dc82R- 2810 O C r s o g =  1190 L O  
A= 7 7 ~ 3  SIT. A = 85,07 5111 ~=-j30,d be+ 
CSi = 3 W g  G I 3 2  = )l499 C14.20'891 \?/ 

D C E I L  = 2778 0 C I ~ Z L  = 1b55 '/ DL I Q L  a 174 

, .OB NO. / / 3 S  JOB NAME -&k&d Aerdn SHEET/OF 2, SHEET 

SUBJECT &l//~/a+jh PREPARED B Y  m~ DATE 

LUI& H E - t u o n d s  CHECKED B Y  DATE 



1 BURuESS 8 NIPLE. INC. - COMPUTA~ION SHEET 

e 
JOB NO. JOB NAME S H E E T ~ O F  SHEE 

SUBJECT PREPARED BY DATE 

CHECKED BY DATE 



q Iatarof f ic8 Huorandum 

Subject: Gila Bend PPS Filar FCD 90-67 

Tor T W  
CC: Am 

The folloving arm comments on the submittal of hydrology parameters dated 
01-23-92. 

1- Wh7 are the interpolated values for DTHETA and PSIP valuer Fn Table S - 1  done 
for XXSAT values of up to 0.41 It would be helpful to have the interpolations 
of these values for XKSAT values higher th8n 0.4. 

, * 2 -  In table $-2 there is no need to have the Green And Ampt valuer for soil map 
unit* of the 500 series. The numbers have been related to the 300 series and 
the eoil maps do nor use tha 500 series. 

3- In table 5-3 add another row called Percent area of Soil Hap units. 

4- In the hydrology documentation explain the assumptions used for percent 
vegetation cover. 

5- Check all DTHETd and PSIE valuer in table S-3 vith table S-1 as some of the 
values differ between the two tables. 

6- There are some discrepancies betveen the IA values calculated by the FCD and 
the valuas in table 5-4. These values need to be checked. The IA values used 
to get the weighted IA values should be noted either in the final hydrology 
documentation or as a footnote to the table. 

7- As part of the documentation reasons behind all the veighted and adjusted. 
values are needed. ( e.g. Reason behind Adjustment of valley areas.) 

8- A discussion of S-graphs chosen is needed as part of the documentation. 

' 9- Ia table S-5 under the column Surface characteristics add a rov for the Kn. 
values used for each category. 

J ~ O -  The values in table S-6 are off by one row and has been corrected as per 
conversation vith Tom Loomis on 01-29-92. 

11- The modeling diagram is in order. 

12- I need to see the precipitation calculations and the routing parameters 
calculations. 

13- Please submit the documentation vith future submittals. 

P., If there are any questions please let me know. 
.v 
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TUCSON, CORNELIA AND GILA BEND RAILROAD COMPANY 
1 Pbxu Ale Ar8zono8532) 

Phone 3 8 7 . W  

November 19 ,  1 9 9 1  

Maricopa County Flood Cont ro l  
Engineering Department 
2801  W. Durango 
Phoenix, Arizona 85009 

Dear S i r s :  

I n  regard  t o  your r e q u e s t  f o r  i n fo rma t ion  on Tucson, Corne l i a  and 
Gi l a  Bend Rai l road  (TC & GB) track d r a i n a g e  s t r u c t u r e s ,  a l l  TC & GB 
employees were l a i d  o f f  i n  1985 and a t  t h e  same t i m e  a l l  b u t  a 
p l a n t  maintenance crew were l a i d  o f f  by t h e  Phelps Dodge Mining 
Company; t h e r e f o r e ,  w e  do n o t  have e i t h e r  access  o r  anyone t o  
s ea rch  f o r  any documents t h a t  would be  h e l p f u l  f o r  your s tudy .  

W e  a r e  ag reeab le  t o  your i n s p e c t i n g  o r  t a k i n g  measurements o f  any 
of the d r a i n a g e  s t r u c t u r e s  t h a t  may b e  of concern t o  y s s .  Most 
were o r i g i n a l l y  i n s t a l l e d  i n  1916; however, I understand s e v e r a l  on 
t h e  n o r t h  end were r ep l aced  t e n  t o  f i f t e e n  y e a r s  ago. - 
Since re ly ,  

d'trames L. ~ r m s t r o n d  J 
General Manager 

xc: JLM 
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Fax 602 3 4 - 1 9  

LETTER OF TRANSMITTAL 

10 M r .  Timothy Murphy 

Flood Control D i s t r i c t  o f  Mancooa Countv 

3335 Nest Duranao 

Phoenix, Arizona 85009 

W E  ARE SENDING YOU B A t t a c h e d  O ~ n d e r  separate cover via the tollowing ,!em 

0 Shop drawngs q Prints Plans 0 Samples 0 Spec~ t~ca t~o r  

Copy of letter 0 Change order 0 - 

d) 

THESE ARE TRANSMITTED: 

0 for approval Approved as w b m ~ t t e d  R e s u b m ~ l c o p i e s  lor approval 

a for your use ~pproved as noted 0 Submtt c o p t e s  for dlstrtbut~on 

a )J requested 0 Returned lor c o r ~ e c t ~ o m  Return corrected p r ~ n t s  

0 for rcvlew and comment 0 

REMARKS 

COPYTO 

E 3nLkRec, 
I f ~ w o l n r m a s m u d . ~ m b f y ~ m ~  . Mischler ,  P.E. 

-- - -  -= - 



I- 
AFFIDAVIT OF PUBLICATIOk 

7he Arizona Repl~blic The Phoenix Gazette 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

} ss. 

JOAN LOHR, being first duly sworn, uponoathdeposes and says:That 
she is the legal advertising manager of the Arizona Business Gazette, 
a newspaper of general circulation in the county of Maricopa. State of 
Aruona, published at Phoenix. Arizona. by Phoenix Newspapers Inc., 
which also publishes The Arizona Republic and The Phoenix Gazette, 
and that the copy hereto attached is a true copy of the advertisement 
published in the said paper on the dates as indicated. 

SEPT. 2 7 .  1991 

Sworn to before me Ihls 

2nd day ol 

nct,h,, A D .  19- 



~ L O O D  CONTROL DISTRICT , , of .- 
Maricopo County SEfJ 181991 

BOARD OF DIRECTORS 

@ 3335 West Durango Street. Phoenlx, Ar~zona 85009 BumE88 & NIPLT,INC. 
Telephone (602) 262-1501 Betsey Bay ess 

James 0. Bruner 

D. E. Sagramoso, P.E., Chief Englneer and General Manager Carole Carpenter 
Tom Freestone 

Mr. James L. Armstrong 
P lan t  Superintendent  
Phelps Dodge 
P. 0. Draver 9 
Ajo, Arizona 85321 

SUBJECT: Research of the  Tucson Cornel ia  & Gila  Bend Rai l roads '  Records 

Dear Mr. Armstrong: 

I am v r i t i n g  t h i s  l e t t e r  t o  ask f o r  your cooperat ion i n  a l l o v i n g  
Mr. Tom Loomis of Burgess & Niple, Inc. ,  t o  research  and copy your records  f o r  
the  Tucson Cornel ia  & Gila  Bend Rai l roads .  The Flood Control D i s t r i c t  of 
Maricopa County has cont rac ted  with Burgess & Niple. Inc. ,  t o  do a f loodp la in  
de l inea t ion  s tudy f o r  the  Gi la  Bend a r e a .  A s  p a r t  of t h e  s tudy e f f o r t ,  
Mr. Loomis needs t o  research your records f o r  t h e  Tucson Cornel ia  & G i l a  Bend 
Railroads. M r .  Loomis i s  p r imar i ly  i n t e r e s t e d  in design p lans  f o r  t h e  
r a i l r o a d ,  information on drainage c r o s s  s t r u c t u r e s ,  and maintenance records  
regarding f lood  damage. 

We apprec ia t e  your he lp  i n  a s su r ing  the  accuracy of t h i s  s tudy by a l l o v i n g  
access  t o  your records and by providing any information you may have regarding 
pas t  f looding o r  r e l a t e d  problems. 

I f  you have any quest ions.  p lease  c a l l  me a t  (602) 262-1501. 

Sincerely.  

, 
Tin Murphy 
Hydrologist  

. . .-.-,.*~i~:-. .... v.-:* ' ,---.. . . - - .--:3...-p,-,-,.-. 

COPY to :  Ja .+schl~1-1Jg., Burgess & Niple. lac.. 
. .-. . 





E N G I N E E R S  

, A R C H I T E C T S  

Project: 
Date: 
Time: 
Subject: 

Burgess & Nipl.. Ins. Attendees: 
5025 E m  Warhlneton Smet 

Suite 211 

Phoenix. XZ 35034 

az iu-s~ca 
Far MI 244-1915 

MINUTES OF MEETING 

Gila Bend Area Floodplain Delineation Study, 90-67 
September 11, 1991 
2 3 0  P.M. 
Progress Meeting No. 2 

Mr. Tim Murphy, MCFCD 
Mr. Amir Motamedi, MCFCD 
Mr. Afshm Ahouraiyan, MCFCD 
Ms. Marta Dent. MCFCD 
Mr. James Mischler, B&N 

1. The purpose of this meeting was to discuss the September 9th letter from Mr. 
Mischler to Mr. Murphy regarding ARCnNFO deliverables. (Letter is attached.) 

2. The District is in agreement with Burgess & Niple's understanding of project 
requirements as stated in the letter. 

3. Mr. Mischler noted that ARCIINFO streets are a single line with attribute for 
width. but mapped streets are proposed to be shown as two lines showing actual 
width. District staff agreed that two lines are more accurate and preferred for 
mapping. The District already has single street lines from other sources. and can 
add them to this file at a later date, if desired. 

4. The Distr~ct has not yet identltied a standard sheet layout. (Per a telephone 
conversat~on September 23rd with Mr. Murphy, Mr. Mischier requested an 
18" x 27" or larger mapping window so as to match assumptions made during fee 
negotiations regarding sheet number and layout). 

5.  Burgess & Niple proposes to complete ARCIINFO translations of soils, 
watershed, and base mapping prior to the FEMA submittal scheduled for late 
February. Floodplain information will be transferred to ARCnNFO format 
following FEMA approval. District personnel indicated they would cons~der the 
project substantially complete when the FEMA submittal was made. 



6. Mr. Mischler noted that a local newspaper, "Gila Bend Sun", would be contacted 
regarding public notification of a floodplain study in addition to the Arizona 
Republic. 

7. Mr. Murphy provided a copy of a standard letter for access, to be used if found 
necessary to gain access for surveying. 

Respectfully submitted, 

BURGESS & NIPLE, INC. 

James E. Mischler, P.E. 
Project Manager 

copy: Attendees 
;.T4.m.3.49& 



E N G I N E E R S  

8 u m u ~  & Nlpl*. I n c .  

5025 East Washington S m x i  
Suirc 212 

Phoenix. AZ 85034 

602 244-8 100 

Fax602 244-1915 

A R C H I T E C T S  

Mr. Timothy Murphy 
Rood Control District of 
Maricopa County 
3335 West Durango 
Phoenix, Arizona 85009 

Re: Gila Bend Area 
No. 90-67 

September 9, 1991 

Dear Mr. Murphy: 

This letter is to expand and clarify our understanding of the scope of work as it relates 
to electronic and hardcopy Arc-Info deliverables. 

Base Maps 

Base maps will include the following coverages: 

Index 
To~ography 
Control points 

Transportation 
Municipal boundaries 
Bridges 

Control points will include horizontal and vertical control, spot elevations and section 
comers. Property corners will not be included. Roads will be shown at a level of detail 
appropriate to the scale. Scale will be 1" =200' or 1" =4001, as described in the Scope 
of Work. 

Arc-Info plot files will be created which include a sheet index and sheet numbers. Base 
maps will be plotted on pre-made mylars which contain a border and Burgess & Niple's 
logo. Deliverables will include mylars and digital Arc-Info files. 

Floodplain Delineation Maps 

Floodplain delineation maps will include coverages on base maps and the following: 

Floodway/floodplain boundaries FEMA reference marks 
Flood hazard mnes Flood elevation lines 

Arc-Info plot files will be created which include a sheet index and sheet numbers. Base 
maps will be plotted on pre-made rnylars which contain a border and Burgess & Niple's 
logo. Deliverables will include mylars and digital Arc-Info files. 
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Watershed M a p  and Soil Maps 

Watershed maps will include the following coverages: 

Watershed basins and subwatersheds 
Control points (section corners only) 

Soil maps will include the following coverages: 

Soils 
Control points (section corners only) 

Check-plots will be made of watershed and soils Arc-Info files to assure that data 
matches boundaries included on 1" =2000' scale maps in the Hydrology TDN. Maps in 
the Hydrology TDN will contain additional infonnation useful to reviews of the TDN, 
but not required by Arc-Info coverages. Deliverables will include digital Arc-Info 
and folded prints in the Hydrology TDN. 

I would like to nc ;ti& you in the near future to dicllss o x  cnderstanding of the 
work to make sure it meets with your expectations. 

Very truly yours, 

BURGESS & NIPLE, INC. 

James E. Mischler, P.E. 
Project Manager 



PROPOSED SCHEDULE 
GILA BEND AREA FLOODPLAIN DELINEATION STUDY 
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- - 
FLOOD CONTROL DISTRIC 

OF MARICOPA COUNTY 
LEUUEK- ?F UP3AflGIR!T7.1-> 

3335 West Durango Street 
PHOENIX. ARIZONA 85009 

(602) 262-1501 

TO 6 ~ c q e s c  4 diptc 4 ' 4  - 'b\hc\ 

c;o ac; E .  WasLtfiqL _# 21 ?- 

qhocrur , - A t  T S p  3 4  
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C Shop draw~ngr Pnnts Plans 0 Samples 0 Specifications 

E Copy of letter Change order lo' 

* 
THESE ARE TRANSMIllED as checked b low :  

1 For approval Approved as submdted R e s u b m r t c o p ~ e s  for approval 

C For your use 0 Approved as noted S u b m ~ t c o p ~ e s  for distribution 

% As requested 0 Returned for conecttons 0 R a t u r n c o r r e c t e d  pnnts 

C For revln and comment 0 

C FOR BIDS DUE 19 PRINTS RETURNED AFTER LOAN TO US 

REMARKS s ko\d, You. ucrc [aabhq LC +h;-s -or\. 

\ec, c tdr-^ 0 0~- A e,,q 
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6910-039 2-K 
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United States Department of the Interior -? 
N 

BUREAU OF LAND MANAGEMENT I I 
PHOENIX DISTRICT OFFICE 

2015 WEST DEER VALLEY ROAD I N l E R Y - 1 0 :  

PHOENIX. ARIZONA 85027 2920 
(026) - 

September 4, 1991 

DECISION 
Maricopa County 
Flood Control District 
3335 West Durango St. 
Phoenix, AZ. 85009 

Land Use Pennit 
AZA-25639 

13.6 Use Authorization Issued 

Enclosed is a copy of Land Use Authorization AZA- 25639 which was approved by the 
Bureau of Land Management (BLM) on September 4, 1991. Luke AFB has concurred with 
the project and the issuance of this permit constitutes a final decision by the BLM. 

Within 30 days of receipt of this decision, you have the right of appeals to the Board of Land 
Appeals, Office of the Secretary, in accordance with the regulation 43 CFR 4.400. If an 
appeal is taken, you must follow the procedures outlined in the enclosed Form 1842-1, 
Information on Taking Appeals to the Board of Land Appeals. The applicant has the burden 
of showing that the decision appealed from is in error. 

Kenneth R. Drew 
Area Manager 
Lower Gila Resource Area 

cc: Burgess & Niple, Inc. 



2. Attach map or sketch showing public lands for which you are applying . A t t a c h e d  

UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAUOFLANDWNAGEMENT 

LAND USE APPLICATION AND PERMIT 
See. 302(b) of P.L. 94--579. October 11, 1976. 43 U.S.C. 1732 

APPLlcATloN 

3. Pmpoacd date&) of use: fmm sept. 8, 1991 to Dec. 31. 1'991 

4. Give legal baais for holding interest in lands in 3 Resident (Z1 Putnenhip 
the state of . A z a  
(Check appropriate box and explain ) 

C] Corporation County 

[rl Local Government State Governmen 
0 Other 

FORM APPROVED 
OM8 NO. 1Lm4mg 
Emtnu JUI. SI. 1992 

FORBLMUSEONLY 

A~~lic=uon b b n  

42.4- 25639 

5. Are the lands now improved. occupied, or used? a y e s  a No ( I f  "yes." descrtbe tmprovements and purposes 
identrly users and occupants.) 

M i l i t a r y  w i t h d r a w a l .  

6. Do YOU need access to the l a d ?  Yes a No (Describe needed or exrsftng accessi 

E x i s t i n g  r o a d s  and  t r a i l s .  

1. Name (Irrst. mrddle mrttd. end last) 

F l o o d  C o n t r o l  District o f  
Kar i copa  County 

-- - - -  

7a. What do you propose to use the lands for? I 

Hydro log ic  s t u d y .  

Addreas (mclude n p  code) 

3335 W.  Durango S t r e e t  
Phoen ix ,  Arizona 85009. 

b. What improvements and/or land development do you propose? (To complete apphcatron processrng, engrneenng 
and constructron drawrngs may be requrred. J 

Phone (mciuda area code) 

(602) 262-1501 

None ( n o  s u r f a c e  d i s t u r b a n c e  p r o p o s e d ) .  
I 

I 
I CERTIFY That the information eiven hv me in +hit  annlirltinl I, trr.r P,.--I,+- --..I .,---- r,. r ~ ,  I.--+ -6 mu L.-,I-I-- 

c. What 1s the estimated capital 
cost? 

q- ---  - , --. -'r.--"..-.. .- ..--, -r..,y.F.s, a,." Lurr-r r u  ,..r "-0. r. u, ....""..a'&.z 
and belief and is given in good faith. I 

d. What i s  the source of water for the proposed use? 

e N / A  None I 



SPECIAL Sl'IFmATIONS 

1. No mechanical surface disturbance is authorized off road. 

2 .  No off road travel except along m7or wash bottarrs and only when necessary 
to  accanplish the study transects. 

3 .  Use of vehicles or mecharucal equiprent is not authorized withirr- the 
Maricopa Mountains wilderness Area. Only the cherrystemned roads may be used 
for accessing the area t o  be studied. 

4 .  Prlor to  entermg the B a r r y  M. Goldwater Air Force Range proper 
mtzficatlan and penmts shal l  be obtamed fran Luke Air Force Ease (Giia Uend 
Air StatLon). 

5 .  Any cultural s x t e s  encountered during the study shall not be disturbed. 

6. A copy of the f inal  resul ts  of the study shall  be forwarded t o  the Lover 
Gila Resource Area Manager and t o  the Luke h v i r o n m t a l  Quality Branch, 832 
CSC/DEV, Luke AFB 85309. 
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' FLOOD CONTROL DISTR' - 

OF MARICOPA COUNTY 
3335 West Durango Street 
PHOENIX. ARIZONA 85009 

L 

- WE ARE SENDING YOU cB/ Athched Under separate cover via the following items: 

Shop drawings Prints Plans- Samples Specifications 

Copy of letter Change order 81 &,pa 

THESE ARE TRANSMITTED as checked below: 

For approval Approved as submitted R e s u b m ~ t c o p ~ e s  for approval 

n For your use Approved as noted S u b m c t c o p ~ e s  for dlstnbutlon 

[I] As requested Returned for wrrecttons R e t u r n c o r r e c t e d  pnnts 

For revlew and comment 

FOR BIDS DUE 19 PRINTS RETURNED AFER LOAN TO US 

- - 

DESCRIPTION NO. 

/ 
COPIES ! DATE 

/ 

. 



E N G I N E E R S  

A R C H I T E C T S  

Mr. Ken Drew Re: Gila Bend Floodplain Delineation Study 
Bureau of Land Management Project No. 2 
2015 West Deer Valley Road 
Phoenix, AZ 85027 

July 9, 1991 

Dear Mr. Drew: 

Bun~a- Niol*. In*. Burgess & Niple, Inc. will be under contract wirh the Flood Control District of 
:,'':.C 

~ash lne lon  jlrect Maricopa County (FCDMC) by September. 1991. to prepare a iloodplain delinearion 
ju '1e212 study of the Town of Gila Bend. Arizona. Our conuact scope of work will include 

phoenix. AZ8503~ preparation of a detailed hydrologic computer model of the 620 square mile watershed 
LU.R1OO contributory to Bender Wash, Sand Tank Wash, Sauceda Wash, and Quiiotosa Wash. 

Fax *Z2U-1915  This effort will require access to the Barry M. Goldwater Air Force Range which 
comprises the majority of the watershed area. I talked wirh Mr. Hector Abrego ot your 
office by telephone today. He asked that I write to you regarding our study, and expiair 
the details of the activities we must perform in the tield to meet the terms of our 
contract with the FCDMC. 

Our contract calls for preparation of contour mapping of the Town of Gila Bend and 
adjacent areas at a scaie of 1" =W', with a 4-foot contour interval. Refer to the area 
highlighted in blue on the enclosed map. This is the area where our field survey crews 
will be placing panels for aerial mapping control. and activelv woriting to set horizontal 
and vertical control for the floodplain delineation. 

The area outlined in orange on the map is the 620 square mile watershed contributory to 
the area highlighted in blue. A field reconnaissance will be perrormed on the 
watershed, which will involve the following: 

1. Verify drainage channel locations which will be used for routing runoff 
hydrographs downstream through the watershed. 

2 .  Verify questionable drainage basin boundaries which can't be determined 
accurately using USGS quadrangle maps. 

3. Take representative cross sections of washes used for hydrograph routing. 
This will involve approximately 40 cross sections taken throughout the 620 
square mile area. using a laser level and paced distances. 
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4. Vegetation transects will be taken at representative locations to establish 
avenge vegetation cover densities. d 

5. Surface soils will be observed at representative locations in o d a  to estimate 
soil texture chacmistia. 

The work listed in items 1 through 5 will be done by one man and on some days two 
men, o v a  a twelve day period. A four-wheel drive truck will be used for acasP to the 
watershed, using existing mads. Access to the more remote washes will be obtained 
using a four-wheel drive all-terrain vehicle, operated typically in wash bottoms. Other 
areas will be accessed on foot. We anticipate performing the watershed reconnaissance 
work during the last part of September, 1991. The field survey work in the blue 
highlighted area could begin as early as August, 1991. 

Please advise us as to special requirements or permit procedures which must be fulNled 
before we begin our work. Our contact at the FCDMC is Mr. Pedro Caiza, who can be 
reached at (602) 262-1501. Feel free to give me a call if you need additional 
information, or if you have any questions. 

Sincerely, 

BURGESS & NIPLE, INC. 

Thomas R. Loomis, P.E. 
Project Engineer 

Enclosure 

copy: Pedro Calza 
Jim Mischler 
P F i e  



E N G I N E E R S  

A R C H I T E C T S  

Burg.u L NlW. L 
I il)h North tlcclsnc Hlrhr 

Poyson. Arlronl 85. 

M: 475.5 

h x  a? 474-3 

LETTER OF TRANSMITTAL 

To fm-t&lIs+ict o f  .*a Co- 
3 3 3  l i l ed  h 4 0  ~ t i c f  

m d  14 & 
Ph 

WE ARE SENDING YOU J@~ttached a ~ n d e r  separate cover vla the lollow~ng tten 

Shop dnwtngs 0 Prints q Plans Samples Spec~f~catlc 

Copy of letter Change order 0 

THESE ARE TRANSMltTED: 

0 for approval ~pproved as submitted [3 Resubmtt c o o ~ e s  tor approval 

q ~ o r  your use 0 Approved as noted q Subm~t c o p l e s  for d~strlbutlon 

0 requested Returned for correctiom q Return corrected pr~nts 

0 For revtew and comment 

CORES DATE NO. DESCRIPTION 

crmle/dlk Rf//nml~ 



E N G I N E E R S  t .  V ;Lb 

A R C H I T E C T S  JUN 3 - 1991 

Captain Chris Ward 
U.S. Air Force 
832 CSSlOT 
Gila Bend AFAF, AZ 85337 

Re: Gila Bend Floodplain 
Delineation Study 
Project No. 2 

May 30, 1991 

Dear Captain Ward: 

Burg***&Nlpl*.Inc. I am writing in reference to our telephone conversation on May 15, 1991. We 
, I r r  'Onh Beellnc Hlrhwa)l discussed the Air Force requiremenu to obtain access to your military reservation for 

Paymn. AZ85541 evaluation of the watershed. We are currently negotiating with the Flood Control 
m247c5313 District of Maricopa County for a floodplain delineation study for Gila Bend. During 

Faxm2474-3511 the course of this study, we will need to access your reservation for the purpose of 
performing field surveys. Our tentative schedule calls for the field survey p t i o n  ui 
our contract to commence in August, 1991. 

I have enclosed 2 copies of a map of the study watershed. The military reservation 
boundary is highlighted in yellow, and the watershed boundary in orange. Per our 
discussion, please delineate the areas which are not accessible and the areas which will 
require scheduling. We anticipate that we will be working in the area for approximately 
three (3) weeks. Please return one marked up copy and the necessary release fonns and 
permit application which we must fill out. 

Feel free to call me if you have any questions regarding this matter. Also, I wish to 
thank you for your help and consideration. 

Sincerely, 

BURGESS & NIPLE, INC. 

Thomas R. Loomis. P.E. 

Enclosures 

copy: Jim Mischier 
Pedro Calza, FCDMC 
Tom Granillo, FCDMC 



FLOOD CONTROL DlSTR 
OF MARICOPA COUNTY 

LETTEL- aff TRA3SMlUTu~~C 
3335 West Durar?3 Street 
PHOENIX ARIZONA 85009 

(602) 262-1501 

TO 

- WE ARE SENDING YOU &ached C Under separate cover v ~ a  the follow~ng items: 

O Shop drawings C! Pnnts d n r  Samples O Spec~flcat~ons 

2 Copy of letter 0 Change order 

COPIES i DATE NO OESCRlPTlON 

/ 13 5 ~ - &  a&,J&A& t SdcL l 1 l=Zw/  

/ P 

! / 
1 

! 
I I I / I SQ;~ ~ ~ / P  &PA'&%,'- s -/$-I 

/ , 
THESE ARE TRANSMllTED as checked below: 

- - For aoproval 1 Approved as submitted 3 R e s u b m ~ t c o p ~ e s  tor approval 

Z Approved as noted ;I S u b m ~ t c o p ~ e s  for dlstrlbutlon 

3 Returned for corrections 3 R e t u r n c o r r e c t e d  prlnts 

Z For revlew and comment 3 

C FOR BIDS DUE 19 C PRINTS RETURNED AFTER LOAN TO US 

COPY TO 

5910009 3-% 



couryr BOARD OF CIRECTOR! 
3335 West Ourango Street Phoenix. Arizona 85009 

Telephone (602) 262-1501 Rctsey ljavless 
, .--.. * -- --. 

C t :  -45 

---'#a A --..4--9 Ftooo CONTROL DISTRICT 
oi .n C- F 

Maricopa County 

3. E. Sagramoso, P.E.. Chief Engineer and General Man l!ifr€c€\vED 
Carole Carpenter - I om.Frees1onrt 

Ed Pastor 

MAY 1 6 IF91 
rr. -:.ares F. M I S C ~ ~ ~ J ,  P . E .  
Projec t  Manager 
Burgess & Niple,  Inc. 
5025 East Washington Street, S u i t e  2 i2  

I 
Phoenix. Arizona 85034 I 
SUBJECT: Contract FCD 90-67,  Flood Iasurance Study, Gi l a  Bend Area I 
Dear Mr. fiischler: I 
Enclosed i s  the  Aer ia l  Topography Survey Control ,  i roposed  Man Hours and Cost 
sheets  1 & 2 f o r  your use. Please submit nLong with  your f e e  proposal on 
Fednesdap, Kay 29, i991. 

Any additional,  informstfon o r  c l a r i f i c a t i o n  needed shouid be d i r ec ted  t o  the 
a t t e n t i o n  uf Mr. Pedro Calza o r  myself.  

, ,;.. 
.>y-. , .-j *,, *, ,.14.Vr;l:.;,~4'--+d/r-55?:$i'f.5."&,:<~ 

- . &  ~ e a n n a  cusi;~e?r&a 
c h i e f .  Contracting Branch 



Aerial  Topography sumey Conrrol 
Proposed Man Hours and Coat 

All Uork per PE!U Document f 3 7  
Guidelines and Specificationa foz Study contractors  

r-- - 
Office Surveyor 
Cler ical  - 

. - ---- - 
~uroe; Team Member 

- 
Survey Team Member 
Survey Team Member - 

Establ- Control 'Jaiues icoordinate eievation a t  s i t e )  
Survey Supervisor - 
Survey Team Member 
Survey Team Kember 
Suruey Team Member 

Horizonta  & Vurtical Cantrol # of points 
S u m p  Supervisor 
Survey Tea= Member 
Survey Team nember 
Survey Team Member - 

affic& ResearchINote Reduction and 
Survey Supervisor 
Survey Team Hember 
Survey Team Eember 
Survey Teas Hember 

Survey inorovement~ 
Survey Supervisor 
Survey Team Member 
Sumey Team tiember 
Survey Team Kember 

E&& Verif 9.- & 
Survey Supervisor 
Survey Team Member 
Survey Team Hember 
Survey Team Member 

FCD 90-66/69 

P/E 'd 

TOTAL C3ST 

t number of Structures  (Improvements) - - - 
X-sections 3 Of Sections : Avq Length ft. - - 
-- - 

Page 1 of 2 

SI6TPC2Z09 ZW a d I N  'R SSBWB 87:60 C5, 02 .<BW 



Set EPJg I of ERHs 
Survey Supervisor 
Survey Team Member I 

Survey Team Member 
Sumey Team Member 

Total Labor 
+ Overnead 

+ Profit 
Total 

Number of linear feet of survey 

Number a f  iasttument s e t  ups 

Survey Hours (field time only) per vork day - 

A narrative explaining any extenuating circumstances ia addition to a USZS map 
indicating location of proposed Nap panels, control Points and E-Ws Should be 
submitted. The horizontal and vertical control values/iocations of base 
monuments shall be snovn on the USGS map. Survey vork shouid be to a mlnimua 
as outlines by FEEA Document 37 or in accordance with :he requirements of the 
publications "Minimum Standards for Arizona Land Boundary Surveys", as adopted 
by the Arizona State Board of Technical Registration, vhichever procedure has 
the more stringent requirements. 

FCD 9 0 - 6 4 / 6 9  Page 2 of 2 



FAX CQVER-WEEr 

Datc: 

Job Numbcr: 0 2 

Re: g, 'a &d 

FAX PHONE NUMBER 

LVc m sending you additional pages. not counting this cover sheet. 
f f3U pages are not received, plcasc callus as soon as possible. 

COMMENTS. 



* .  . 

FLOOD CONTROL DISTRICT 
of  

Maricopa County 
..: , :, .',' !! , ,,:;! ( ' 1 ,  , k .  

3335 \\'cst D.~~,\o?o Street . Phoenix. Arizona 85003 <j.,.l.,.., ~:,:.,i~.,, 
T ~ l e p l i o n e  1602) 261-1 j01 I ; , ; : l~ l~.r  

( ' .~ r t~ l< .  .I:I~~!IIIP~ 
D. E.  Sa~ramoso. P.E.. Chief Engineer and General Xlanager 

!!<,;I! lkr<~,->l<,,lv 
Ell  l'.l>il~r 

MAY 0 @ 1991 
Gene Merritt. Floodplain Administrator 
Town of Gila Bend 
202 N. Euclid 
Gila  Bend. Arizona 85311 

Subject: Gila Bend Area FIS 

Dear Mr. Uerritt: 

The Distr ic t  has been authorized t o  perform a f lood insurance study in t h e  G i l a  
Bend area. The purpose of the study is t o  iden t i fy  a reas  that may be 
susceptible t o  flooding during a r egu la to ry  flood event including a 
re-evaluation of the ex i s t ing  100-year & l h a t i o n s  e spec ia l ly  Bender and Sand 
Tank Washes. 

From a description of the  work to  be performed (preliminary scope of  work). a 
consultant has been chosen and a ,  detailed scope of work is  being prepared t o  
perform portions of the study hter tMs par. 

The consultant w i l l  place a notioe of the study in a l o c a l  publ ica t ian  and 
advertise for  technical infomatipa o r  potential f lood problem areas to be 
incorporated into the study. 

Should you or your Tom Camuril desire R b r i e f i n g  on this projec t .  p lease  let 
me know. Vhether o r  not  a pre-study briefiag is held,  w e  w i l l  be coordinating 
v i t h  you a t  the time we receive the prelimhazy flood s tudy work maps from t h e  
consultant. After we have revieved the s tudy  maps f o r  compliance w i t h  FEMA 
flood study standards and criteria. rre riU contac t  you t o  reques t  that ue be 
given the opportunity t o  present  the preliminary r e s u l t s  to t h e  Town a t  a 
meeting to  vhich concerned citizens and property owners a r e  included. 

Sincerely. 

D. E. Sagramoso, P.E. 
Floodplain Administrator 

7 , ;  P4c - 
A Y 2 4  sf2 Y 

Ron Nevitt. 
Pf ls  

Floodplain Representative s ~ r P  
copy to: Jim Uorris: ADWR 



SECTION 1 : General Documentation 
and Correspondence 
1.5 Contract Scope of Work 



F ~ U O D  CONTROL DISTRICI 
of 

Maricopa County 

3335 \Vest Duranqo Street Phoenix. Arizona 85009 

Telephone ,b021 262.1 j01 

D. E. S~grarnoso. P.E.. Chief Engineer and General hlanager 

BOARD OF DIRECTORS 

(.G~r~)lt, C.~r~~<-nttv 
Torn Freeslone 

Ed P'istor 

SEP i 7 lgji 

Mr. Terrence A. Sack 
President 
Burgess 6 Niple, Inc. 
5025 East Washington Street 
Phoenix. Arizona 85034 

SUBJECT: Contract FCD 90-67, Gila bEnd Area Flood Insurance Study 

Dear tlr. Sack: 

This letter vill serve as confirmation of the September 3 .  1991, verbal Notice 
To Proceed for the vork under the above-referenced contract that vas approved 
by the Board of Directors on September 3, 1991. 

A fully executed contract is enclosed for your use. If you have any 
questions, please do not hesitate to contact Pedro Calza at 262-1501. 

Chief, Contracting Branch 

Enclosure (1) 

Copy to: James Mischler 



CONTRACT FOR CONSULTANT SERVICL- 

CONTRACT FCD 90-67 

Pursuant t o  t h e  p rov i s ions  of the Arizona Revised S t a t u t e s  (A.R.S.), 
48-3603. the Board of Directors  has  t h e  authori ty t o  e n t e r  i n t o  c o n t r a c t s .  

The Flood Control  D i s t r i c t  of Maricopa County. Arizona, h e r e i n a f t e r  
ca l led  the 'DISTRICT', i s  d e s i r o u s  o f  having c e r t a i n  profess ional  s e r v i c e s  
performed in connection with t h e  G i l a  Bend Area Flood Insurance Study, h e r e i n a f t e r  
ca l l ed  the 'PROJECT' and as  more f u l l y  described i n  Exhib i t  A, Scope of  Vork, 
attached, and 

BURGESS L NIPLE, INC., here inaf te r  c a l l e d  'CONSULTANT', i s  des i rous  
of performing said services; 

THEREFORE, the  p a r t i e s  hereto mutually agree a s  fo l lovs :  

SECTION I - SERVICES OF THE CONSULTANT 

The CONSULTANT, under  t h e  general superv is ion  of the  Chief 
Hydrologist of t he  DISTRICT'S Hydrology Division, s h a l l  prepare s t u d i e s ,  repor ts .  
surveys, plans, drawings, s p e c i f i c a t i o n s  and cost  es t imates  a s  a r e  necessary f o r  
the PROJECT and according t o  t h e  d i r e c t i o n s  and des ignated  s tandards of  the  
DISTRICT and i n  accordance with E x h i b i t  A.  It i s  understood and agreed t h a t  t h e  
DISTRICT'S authorized r ep resen ta t ive  s h a l l  be the Chief Hydrologist o r  h i s  duly 
authorized representative, h e r e i n a f t e r  ca l led  the 'AGENT' and :hat he/she s h a l l  be 
the sole  contact for administering t h i s  contract .  

The CONSULTANT s h a l l  meet pe r iod ica l ly  v i t h  t h e  AGENT s o  a s  t o  keep 
the DISTRICT informed of the p r o g r e s s  of the vork i n  accordance v i t h  t h e  schedule 
defined in Exhibit A. 

The CONSULTANT s h a l l  promptly advise t h e  AGENT of any f a c t o r s ,  vhich 
may develop during the PROJECT, t h a t  vould l i ke ly  r e s u l t  i n  cons t ruc t ion  o r  design 
costs  in  excess o f  budgetary c o n s t r a i n t s .  

SECTION I1 - PERIOD OF SERVICE 

The CONSULTANT s h a l l  complete a l l  vork p e r  t h e  schedule provided i n  
Exhibit  A, Scope of Work v i t h i n  340 ca lendar  days a f t e r  r e c e i p t  of  t h e  Notice t o  
Proceed, exclusive of DISTRICT r e v i e v  time. The DISTRICT i s  expected t o  requi re  up 
t o  60 calendar days for reviev time. f o r  a t o t a l  c o n t r a c t  t ime per iod  o f  
calendar days. Should extension of t h i s  contract  p e r i o d  be necessary, and any such 
extension(s) continue the date  o f  c o n t r a c t  expi ra t ion  f o r  a time per iod  of  more 
than one year from the date of  c o n t r a c t  execution, a d j u s t a e n t ( s )  of  t h e  
consul tant 's  fee(s1 MJ. upon agreement  by both the  DISTRICT and t h e  CONSULTANT, be 
made i n  accordance with the Consumer P r i c e  Index f o r  Urban Consumers, Western 
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Piv i s ion  published by p he U.S.  Department of Labor, Bureau of Labor S t a t i s t i c s ,  
c s i n g  the published edition coinciding v i t h  t h e  i n i t i a l  con t r ac t  exp i r a t ion  date  
~ r . y  such fee adjustment sha l l  only apply t o  t h e  extended con t rac t  time period. 

SECTION 111 - PAYLIEIFTS TO TEE CONSULTa 

The CONSULTANT s h a l l  be paid f o r  vork under t h i s  Contract  a  lump 
s u m  fee of $361.100.00 plus any adjustments t h a t  have been approved i n  v r i t i n g  in 
accordance with the Haricopa County Procurement Code. 

The DISTRICT s h a l l  pay the CONSULTANT upon completion of t h e  vork as 
accepted by the DISTRICT, except t h a t  progress payments MY be made as b i l l e d  by 
t h e  CONSULTANT based on approved monthly progress  r e p o r t s  sub jec t  t o  t h e  
l imi t a t ions  s e t  forth in Exhibi t  'A'.  Scope of Vork. Ten percent  of a11 con t rac t  
payments made on an interim bas i s  s h a l l  be r e t a i n e d  by the  DISTRICT a s  insurance of 
proper  performance of the cont rac t  o r .  a t  the  o p t i o n  o f  t h e  CONSULTANT. a  
s u b s t i t u t e  security may be provided by t h e  CONSULTANT in an author ized  form 
pursuant  t o  procedures establ ished by the DISTRICT. The CONSULTANT i s  e n t i t l e d  t o  
a l l  i n t e re s t  from any such s u b s t i t u t e  secu r i ty .  

C:en the contract i s  f i f t y  percent (502) completed. one-half (1/2) of the  amount 
r e t a ined  v i l l  be paid to the CONSULTANT provided t h e  CONSULTANT i s  making 
s a t i s f a c t o r y  progress on the con t rac t  and t h e r e  i s  no s p e c i f i c  cause o r  claim 
requ i r ing  a  greater amount t o  be re ta ined .  A f t e r  t h e  c o n t r a c t  i s  f i f t y  percent  
(502)  completed, no more than f i v e  percent  (52) o f  t h e  amount of any subsequent 
progress  payments shal l  be re ta ined  providing t h e  CONSULTANT i s  making sa t i s f ac to ry  
progre tc  t3 Chr project, except i f  a t  any time t h e  DISTPICT determines sa t i s f ac to ry  
progress  i s  not being made, ten percent (102) r e t e n t i o n  s h a l l  be r e i n s t a t e d  fo r  a l l  
p rogress  payments made under the  con t rac t  subsequent t o  t h e  determination. 

b y  retent ion monies sha l l  be paid o r  s u b s t i t u t e  s e c u r i t y  re turned  o r  released.  as 
a?pl icable.  to  the CONSULTANT within fo r ty - f ive  (45)  ca lendar  days a f t e r :  (1) 
Cocaplation of the vork in Exhibit  A through t h e  submi t t a l  of  D i s t r i c t  accepted/ 
a ~ p r o v e d  documents t o  FEU. ( 2 )  r e c e i p t  of a  completed 'Ce r t i f i ca t e  of  Subs tant ia l  
ferformance' form. (3)  the CONSULTANT'S s ta tement  t h a t  no p r o j e c t  d i spu te s  e x i s t :  
i ~ d  (4) invoicing for any retained monies has been received by the DISTRICT. Upon 
acceptance and approval of the  p r o j e c t  by F E U  and t h e  completion of a l l  f i n a l  work 
requi red  by the DISTRICT, the CONSULTANT s h a l l  submit a  f i n a l  C e r t i f i c a t e  of  
Performance and i t s  invoice f o r  any sums remaining due and payable under t h i s  
Cont rac t .  

I f  t h e  CONSULTANT desires a  p a r t i a l  payment i n  accordance with the  provis ions  
above,  the CONSULTANT v i l l  complete and f o m a r d ,  a DISTRICT provided form. 
i n d i c a t i n g  payment d is t r ibut ion  t o  XBE/WE f i rms.  

SECTION IV - TEE DISTaICT'S aESPONSIBILITIE$ 

The DISTRICT s h a l l  fu rn i sh  t h e  CONSULTANT. a t  no c o s t  t o  t h e  
CONSULTANT, the follouing information o r  semices f o r  t h i s  PROJECT: 
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A .   XI^ copy of  on-hand maps, records,  survey t i e s ,  bench marks 
o r  other  da ta  pertinent to  the PROJECT. This  does no t ,  hovever, r e l i e v e  t h e  
CCSSULTANT of the responsibili ty of  s ea rch ing  r eco rds  for  addi t ional  informat ion ,  
fc: requesting specific information o r  f o r  v e r i f i c a t i o n  of t ha t  i n fo rma t ion  
provided. The DISTRICT does not  warrant  the  accuracy o r  comprehensiveness of any 
such information. 

B. A l l  a v a i l a b l e  informat ion  and data r e l a t i v e  t o  p o l i c i e s .  
s:aridards, c r i t e r i a ,  and s tud ie s ,  e t c .  impacting t h e  PROJECT as i d e n t i f i e d  by the 
CCSSULTANT. 

C. Avai lab i l i ty  o f  s t a f f  f o r  consul ta t ion  with t h e  CONSULTANT 
during the performance of s t u d i e s  and p lan  development Fn order t o  i d e n t i f y  the  , 

problems, needs, and other f u n c t i o n a l  a s p e c t s  o f  t h e  PROJECT. 

D. Examination o f  documents submitted by the CONSULTANT and 
rezdering of decisions pertaining t h e r e t o  promptly. t o  avoid unreasonable de lay  in 
the  progress of the vork by t h e  CONSULTANT. The DISTRICT v i l l  keep t h e  CONSULTANT 
a k i s e d  concerning the progress of t h e  DISTRICT'S review of work. 

SECTION V - ALTERATION I N  SCOPE OF Y O U  

Any a l te ra t ion  i n  t h e  scope o f  vork  t h a t  v i l l  r e s u l t  i n  a 
su5s t an t i a l  change in the nature of t h e  PROJECT s o  a s  t o  material ly i n c r e a s e  o r  
decrease the contract fee w i l l  r e q u i r e  n e g o t i a t i o n  of an amendment t o  t h e  c o n t r a c t  
t o  be executed by the DISTRICT and t h e  CONSULTANT. No work s h a l l  commence on t h e  
c h e g e  u n t i l  the contract amendment n a s  been approved by the DISTRICT and t h e  
C3SSULTANT has been notified t o  proceed by t h e  AGENT. It i s  d i s t i n c t l y  understood 
anC agreed t h a t  no claim for  e x t r a  vork  done o r  ma te r i a l s  furnished by t h e  
COtiSULTANT v i l l  be allowed by t h e  DISTRICT except  a s  provided herein,  n o r  s h a l l  the 
COtiSULTANT do any work or furn ish  any m a t e r i a l s  n o t  covered by t h i s  agreement 
~ 1 e S s  such vork i s  f i r s t  authorized i n  w r i t i n g  i n  accordance with t h e  Maricopa 
C o c t y  Procurement Code. Any such vork  o r  m a t e r i a l s  furnished by t h e  CONSULTANT 
vi-2out such v r i t t en  authorization f i r s t  being g iven  s h a l l  be a t  h i s  ovn r i s k ,  
cosr .  and expense, and he hereby a g r e e s  t h a t  wi thout  such written a u t h o r i z a t i o n  he 
v i l l  make no claim for compensation f o r  such work o r  materials  furn ished .  

SECTION V I  - RECORDS 

Records of the CONSULTANT'S p a y r o l l  expense per ta in ing  t o  t h i s  
PROJECT and records of accounts between t h e  DISTRICT and the CONSULTANT s h a l l  be 
kept  on a generally recognized account ing  b a s i s  and s h a l l  be ava i l ab le  upon request  
t o  t h e  DISTRICT or  its authorized r e p r e s e n t a t i v e  f o r  aud i t  during normal bus iness  
hours. m e  records shall be sub jec t  t o  a u d i t  by appropriate  grantor  agency i f  t h e  
PROJECT i s  funded a l l  o r  in p a r t  by a g r a n t .  

SECTION V I I  - PROJECT COHPLBTIOI: 

I f  during the course of t h i s  c o n t r a c t  s i t ua t ions  a r i s e  v h i c h  prevent  
completion within the a l lo t ted  time, a n  ex tens ion  may be granted by t h e  AGENT. 
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SECTION V I I I  - TER)(INATION 

The DISTRICT may terminate t h i s  c o n t r a c t  a t  any time upon 
reimbursement to the CONSULTANT of  expenses vhich include reasonable charges f o r  
time and material for the percentage of work s a t i s f a c t o r i l y  completed and turned 
ove r  t o  the  DISTRICT. 

The DISTRICT r e s e r v e s  the  r i g h t  t o  postpone, terminate o r  abandon 
t h i s  PROJECT for the CONSULTANT'S f a i l u r e  t o  complete the PROJECT on time. o r  
f a i l u r e  t o  comply v i th  the p rov i s ions  of the  c o n t r a c t .  The DISTRICT a l s o  r e semes  
t h e  r igh t  t o  terminate m y  o r  a l l  p a r t s  of t h i s  Contract f o r  i ts own convenience as 
t h e  DISTRICT may determine a t  i ts  s o l e  d i s c r e t i o n .  

The DISTRICT hereby gives no t i ce  t h a t  pursuant t o  A.R.S. 
Sect ion  38-511 .A* t h i s  c o n t r a c t  may be cancel led  without penalty o r  f u r t h e r  
ob l iga t ion  within three years  a f t e r  execution i f  any person s i g n i f i c a n t l y  involved 
in i n i t i a t i o n .  negotiation, secur ing .  draf t ing .  o r  c rea t ing  a con t rac t  on behalf  of 
t h e  DISTRICT i s ,  a t  anytime v h i l e  t h e  con t rac t  o r  any extension of the  c o n t r a c t  i s  
in e f f e c t ,  m employer, agent ,  o r  any o ther  p a r t y  t o  the  contract i n  any capaci ty  
o r  a consultant to any o ther  p a r t y  o f  the  c o n t r a c t  with respect t o  the  s u b j e c t  
ma t t e r  of the contract. Cance l l a t ion  under t h i s  sec t ion  s h a l l  be e f f e c t i v e  vhen 
v r i t t e n  notice from the Chief Engineer and General Manager of the DISTRICT i s  
received by a l l  of the p a r t i e s  of t h e  cont rac t .  I n  addition. the DISTRICT may 
recoup any fee for commission pa id  o r  due t o  any person s ign i f i can t ly  involved in 
i n i t i a t i o n ,  negotiation, secur ing ,  d ra f t ing ,  o r  c r e a t i n g  the contract  on behalf of 
t h e  DISTRICT froa any other  p a r t y  t o  the  con t rac t  a r i s i n g  a s  a r e s u l t  of the  
con t rac t .  

The CONSULTANT may terminate t h i s  con t rac t  i n  the event of 
nonpayment of fees as spec i f i ed  fa Section 111. PAYHENTS TO THE CONSULTANT. 

SECTION H - OVHeaSBIP OF DOCUMENTS 

A 1 1  or iginal  documents including, but not  l imited t o  s tud ies .  
r e p a r t s ,  tracings. drawings, phys ica l  and computer models, est imates,  f i e l d  notes.  
invest igat ions.  design analyses,  c a l c u l a t i o n s ,  computer software, and 
speci f ica t ions ,  prepared i n  t h e  performance of t h i s  Contract are t o  be and remain 
t h e  property of the DISTRICT and a r e  t o  be de l ive red  t o  the AGENT before f i n a l  
payuent is  made to the CONSULTANT. The DISTRICT reserves  the  r ight  t o  
r euse  the documents as  it s e e s  f i t .  However. t he  DISTRICT w i l l  no t  reuse,  a l t e r ,  
o r  modify these documents without  no t ing  such a l t e r a t i o n s ,  modifications, o r  i n t e n t  
o f  t h e i r  reuse. md w i l l  ho ld  t h e  CONSULTANT harmless f roa  any claims a r i s i n g  from 
t h e  reuse, alteration. o r  modif ica t ion  of the  documents. The CONSULTANT may r e t a i n  
reproducible copies of a11 such docusento de l ive red  t o  the DISTRICT. 

The CONSULTANT hereby re l eases  a l l  Subcontractors/Sub~onsultants employed f o r  t h i s  
p r o j e c t  from any l i a b i l i t y  o r  p r i o r  no t i ce  end au thor i za t ion  fo r  providing 
information o r  copies of records  requested by t h e  DISTRICT subsequent t o  the  
completion of this  Contract. 
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SECTION X - COUPLIANCE WITH LAUS 

The CONSULTANT i s  required t o  comply v i t h  a11  Federal. S t a t e  and 
l o c a l  laws, local  ordinances and regula t ions .  The CONSULTANT'a s ignature  on t h i s  
con t r ac t  c e r t i f i e s  compliance wi th  t h e  provisions o f  the  1-9 requirements of  the 
I t a i g r a t i o n  Reform and Control Act of 1986 f o r  a l l  personnel  t h a t  t h e  CONSULTANT 
and any subconsultants employ t o  complete t h i s  PROJECT. It i s  understood t h a t  the 
DISTRICT shal l  conduct i t s e l f  i n  accordance v i t h  t h e  provis ions  of the Uaricopa 
County Procurement Code. 

SECTION X I  - GENERAL CONSIDERATIONg 

A .  Pr ior  t o  beginning t h e  vork. t h e  CONSULTANT s h a l l  furn ish  
t h e  DISTRICT fo r  approval the  names of i t s  key employees, and of i t s  
sub-consultants and the i r  key employees t o  be used on t h i s  PROJECT. Any subsequent 
changes are subject t o  the v r i t t e n  approval of  t h e  DISTRICT. 

The CONSULTANT i n  replacing a UBE/WBE subcont rac tor  should attempt t o  con t rac t  v i t h  
another  UBEIVBE. 

B. The CONSULTANT agrees dur ing  t h e  execution of t h i s  cont rac t  
t h a t  no c l i en t s  other than t h e  DISTRICT, o r  t h e  Fede ra l  Emergency Uanagement 
Agency, v i l l  be retained v i t h i n  t h e  a rea  of t h e  100-year f loodpla in  f o r  the  area 
v i thou t  expressed vr i t ten  a u t h o r i t y  from the ch ie f  Engineer and General Manager of 
t h e  DISTRICT. 

C. The f a i l u r e  of  e i t h e r  pa r ty  t o  enforce  any of the p r o v i s i o ~ s  
of t h i s  Contract or t o  require performance of t h e  o t h e r  p a r t y  of any of the 
provisions hereof sha l l  not be construed t o  be a v a i v e r  of such provisions. nor 
shall it affect  the va l id i ty  of t h i s  Contract o r  any p a r t  t he reo f ,  o r  the r igh t  of 
e i t h e r  party to  thereafter enforce  each and every provis ion .  

D. The CONSULTANT s h a l l  be respons ib le  f o r  the cos t  of any 
add i t iona l  design, f i e ld  l ayou t ,  t e s t i n g ,  cons t ruc t ion  and supervision necessary to  
c o r r e c t  those errors  or omissions a t t r i b u t a b l e  t o  t h e  CONSULTANT and fo r  any damage 
incurred by the DISTRICT as a r e s u l t  of add i t iona l  cons t ruc t ion  cos t s  caused by 
such CONSULTANT errors or omissions.  

E. The f a c t  t h a t  t h e  DISTRICT has  accepted o r  approved the  
CONSULTANT'S vork sha l l  in no vay r e l i e v e  the  CONSULTANT'S r e spons ib i l i t y .  

F. It i s  mutual ly  understood and agreed  t h a t  t h i s  Contract 
s h a l l  be governed by the laws o f  t h e  S t a t e  of Arizona. both as t o  i n t e r p r e t a t i o n  
and perforoance. Any action a t  l a v ,  S u i t  i n  equi ty .  o r  j u d i c i a l  proceeding f o r  the 
enforcement of this Contract. o r  any provision the reo f .  s h a l l  be i n s t i t u t e d  only in 
t h e  cour ts  of the State of Arizona. 
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-CTION X I 1  - SUCCESSORS AND ASS 9 

This Contract s h a l l  n o t  be a s s igned  by e i the r  pa r ty  v i t h o u t  p r i o r  
w r i t t e n  approval of the o t h e r  except  t h a t  t h e  CONSULTANT may use i n  t h e  performatce 
of t h i s  Contract vithout p r i o r  approval  of  t h e  DISTRICT, personnel o r  s e r v i c e s  of 

a i t s  r e l a t e d  e n t i t i e s  and a f f i l i a t e d  companies a s  i f  they were an i n t e g r a l  p a r t  of 
t h e  CONSULTANT; and i t  s h a l l  extend t o  and be binding upon the h e i r s ,  executors .  
a 2 t i n i s t r a t o r s .  successors and a s s igns  of  t h e  p a r t i e s  hereto. 

SECTION X I 1 1  - NO KICK-BACK CERTIFICATION 

The CONSULTANT v a r r a n t s  t h a t  no person has been employed o r  re ta ined  
t o  s o l i c i t  o r  secure t h i s  Cont rac t  upon any agreement or  understanding f o r  a 
commission, percentage, brokerage, o r  con t ingen t  f e e ;  and t h a t  no member of t h e  
Board of Directors/Supervisors o r  any employee o f  t h e  DISTRICT has any i n t e r e s t .  
f i n a n c i a l l y  o r  othervise, i n  t h e  CONSULTANT f i rm.  

For breach o r  v i o l a t i o n  of t h i s  warranty, the DISTRICT s h a l l  have 
t h e  r i g h t  t o  annul t h i s  Contract  v i t h o u t  l i a b i l i t y ,  o r  a t  i t s  d i s c r e t i o n  t o  deduct 
from t h e  Contract price o r  cons idera t ion .  t h e  f u l l  amount of such commission. 
percentage ,  brokerage, or  cont ingent  fee .  

SECTION X I V  - ANTI-DISCRIlfINATIOti PROVISION 

The Flood Cont ro l  D i s t r i c t  o f  lfaricopa County w i l l  endeavor t o  
e n s u r e  i n  every vay possible  t h a t  minor i ty  and vomen-owed business e n t e r p r i s e s  
s h a l l  have every o p p o r t u n i t ~  Lo p a r t i c i p a t e  in providing professional  s e r v i c e s ,  
purchased goods, and cont rac tua l  s e r v i c e s  t o  t h e  Flood Control D i s t r i c t  of  l f a r i c o ~ a  

a County v i thout  being discr iminated a g a i n s t  on t h e  grounds of race, r e l i g i o n ,  sex. 
age ,  o r  na t ional  origin. 

The CONSULTANT agrees  n o t  t o  d i sc r imina te  against any employee o r  
a;pl icant  f o r  employment because of r a c e ,  r e l i g i o n ,  color ,  sex, n a t i o n a l  o r i g i n ,  
a g e ,  o r  handicap and fu r the r  agrees  n o t  t o  engage i n  any unlavful employment 
p r a c t i c e s .  The CONSULTANT f u r t h e r  ag rees  t o  i n s e r t  t h e  foregoing p rov i s ions  i n  a l l  
su5coc t r ac t s  hereunder. 

SECTION XV - AliEHDWENTS 

This Contract may be amended by mutual written agreement of  t h e  
DISTRICT and the CONSULTANT. 

SECTION XVI - INDE)MIPICATION AKD INSURAHC4 

A. The CONSULTANT s h a l l  provide  and maintain t h e  fol lowing 
min imum insurance requirements : 
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. Profess ional  L i a b i l i t y .  Thc -ONSULTANT s h a l l  show 
eviZence  of maintainit.- continuous insurance f o r  the pa.. ( 3 )  y e a r s  with a 
c i n i s u m  coverage l i m i t  of S1.000.00O.OQ each claim and/or i n  the aggregate .  

The CONSULTANT s h a l l  provide and maintain P ro fes s iona l  

, 
L i a b i l i t y  Insurance with a minimum s i n g l e  l i m i t  of Sl.000.000.00 f o r  each  claim 
made and an aggregate limit of $1.000.000.00 f o r  a l l  claims made through t h i s  
c o n t r a c t ' s  completion date o r  the p o l i c y ' s  l i f e ,  whichever i s  longer.  

2 .  Commercial General L i a b i l i t y .  Commercial g e n e r a l  
l i a b i l i t y  insurance with a minimum s i n g l e  l i m i t  of S1.000.000.0Q f o r  each  
coverage/occurrence. The pol icy s h a l l  include coverage fo r  bodily i n j u r y  and 
p e r s o n a l  injury,  broad form property damage and blanket  cont rac tua l  coverage.  

3. Automobile L i a b i l i t y .  Automobile l i a b i l i t y  insurance ,  
v i t h  a n  individual single l i m i t  f o r  bodi ly  i n j u r y  and property damage of no l e s s  
than ~1.000.000.00, each occurrence, w i th  r e s p e c t s  t o  CONSULTANT'S v e h i c l e s  
(whe the r  ovned, hired, non-ovned), ass igned t o  o r  used in the performance o f  t h i s  
c o n t r a c t .  

4 .  Vorkers' Compensation Insurance. This in su rance  s h a l l  
be r a i n t a i n e d  during the l i f e  of the  c o n t r a c t .  

5. Additional Insured.  The po l i c i e s ,  except p r o f e s s i o n a l  
l i a b i l i t y  and vorkers' compensation. requi red  by t h i s  sect ion s h a l l  name t h e  
DISTRICT as Additional Insured, and s h a l l  s p e c i f y  t h a t  insurance a f fo rded  t h e  
CONSULTANT s h a l l  be primary insurance,  and t h a t  any insurance coverage c a r r i e d  by 
t h e  DISTRICT o r  i t s  employees s h a l l  be excess coverage, and not  c o n t r i b u t o r y  
cove rage  t o  t h a t  provided by t h e  CONSULTANT. No policy issued under t h i s  con t r ac t  
s h a l l  lapse, be cancelled, allowed t o  e x p i r e ,  o r  be material ly changed t o  a f f e c t  

a the coverage available to  the DISTRICT v i thou t  t h i r t y  (30) days w r i t t e n  n o t i c e  t o  
t h e  DISTRICT. 

6. DISTRICT approved documentation out l in ing  t h e  coverages 
s p e c i f i e d  i n  t h i s  section s h a l l  be f i l e d  v i t h  t h e  DISTRICT p r io r  t o  i s suance  of the 
h 'o t i ce  t o  Proceed. 

B. The CONSULTANT agrees  t o  indemnify and save harmless  the  
DISTRICT. any of i t s  departments, agencies ,  o f f i c e r s ,  o r  employees from a l l  s u i t s .  
i n c l c d i n g  a t torney ' s  fees and c o s t s  of l i t i g a t i o n ,  act ions,  l o s s ,  damage. expense, 
c o s t  o r  claims, of any charac ter  o r  any na tu re  a r i s i n g  out of the CONSULTANT'S 
wanton, w i l l fu l  o r  negligent a c t s ,  e r r o r s  o r  omissions in the performance o f  work 
under  t h i s  Contract, and m y  wanton, w i l l f u l  o r  negl igent  ac ts .  e r r o r s  o r  omissions 
by a n y  subconsultant or  other  agent used by t h e  CONSULTANT in the performance of 
work under t h i s  Contract. 
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IN VITNESS VHEP' ?, the parties herein have exec ?d this Contract. 

ECRGESS & NIPLE, INC. 
7 

Principal U 
/ 7 

A' JAW Amts E. ML 
Printed Name 

sch/w 

l4e PTCSIdcrl 
Title 

4 

Date: fun& 24.1991 

96 - 0/4 343 3 
Federal Tax Identification Number 

FLOOD CONTROL DISTRICT OF MRICOPA COUNTY 

ECOL3IENDED BY: 

D. E. ~~Eraofo. P.E. 

ACCEPTED AND APPROVED: 

Chief ~nginee'r and General Manager 

Date : b-lJ"~/ 
ATTEST: 

Clerk of the Board 

Date: 2 . 9 1  

Approved as to form and within the 
powers and authoritf granted under 

f the State of Arizona 
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SCOPE OF WORK 
FLOOD ~ ~ O L  D S l W f f  OP MARlCOPA COUNTY 

TOPOGRAPHIC MAPPING AND ' 

FLOODPLAIN DELDWATION S N D Y  
FOR THE G M  BEND AREA 

m 9067 

Tbe projeu consku of approximately 13 square miles of lopopaphic mapping and approximately IS 
river miles of floodplain and floodway delineatioar, as described below and shown on Exhibit I. An 
additional area, shown on Exhibit 2 south of the base mapping area, will be photographed at l'r400' 

* Sand Tanks Wash 
* Unnamed Tributary to the Gila River (Na 1) 
* Unnamed Tributary to Sand Tank Wash (No. 2) 
* Unnamed Tributary to No. 2 (No. 3) 

Unnamed Tribuury to No. 3 (No. 4) 

The Consultant will develop the bydro!ogy !sing the Corps of Engineer's WC-! computer model and 
back water analysis using the HEC-2 computer model to determine floodplain and floodway delineations 

a :  for  tbe 100-year peak flood. Work must be reviewed and accepted by the Federal Emergency Management 
Agency (FEMA) prior to the finalization of tbis contract. As pan of this requirement, the 
Consullant shall be responsible for Public Notification regarding tbis project Work under this 
S c o p  uill be completed within 340 calendar days from the date of the Notice to Proceed, including 
60 days for Flood Conirol Dirict reviews 

Floodplain md floodway limits will be reconciled with the current flood insurance study delineation 
for the Gila River. 

Task i Dam Colledi~p 

1.1 The Consuhrnt dl collect and review peninent dam from the Dinria and other oumidc 
sources Dun to be collected will include previous flood hazard repons and hydrology 
for tbe gudy uu: existing topographic mapping; historical flooding information: 
s-built phm for existing s~ructura; FEMA Flood Hazard Boundary Maps and Letten of 
Map Amendment andlor Revisions and other peninent i n f o d o n .  

I .2 A written summary of the data collection effort will be submitted t o  !he District for 
i n f o d o n  purpasep 

1.3 The Consultant will submit a project schedule showing coordination meeting and 
completion dates for each of the tasks in the contraa 



1 1  The Consuhant will notify property owners and obtain necesary Rights-of-Entry for the 
audy rret  The Dirict will assist Consultant as may be necesary to complete this 
lask. 

2.2 An aerial survey subconsultant shall be retained by the l ~ r m  ss pan of this contract. 
The Consultant shall coordinate the aertal surveying work w~th the aerial surveying 
consultant to eosure that the specifications of the aerial surveylog work are met. 
Quality control on surveys will be per FEMA 37. Flood Insurance Sludy Guidelina and 
Specifiaim for Study Contractors, dated March. 1991. 

22.1 Prepare topognphii mapping with a 4-rooI contour interval. 1'=40(r scale; excepc Section 
31. R4W. MS. md Section 36. RSW. TSS. which will be mapped u a 2-foo~ w n t w  
interval. 1'=2001 scale. Provide s p a  elevations on section line and mid-section line 
roads 

2.2.2 Ground Control: 

a. The Consultant shall provide survey control using 1983 NAD. 

b. The Comultant shall systematically set panel points and eaabliih horizontal and 
venial control throughout the areas to be mapped for uu in compilation by tbe 
aerial survey consultant Where readily avri!~Slc. mrvey will tie into the State 
Plane Coordinate Syuem Field control shall be sufficient to readily allow lor 
compilation d maps by the aerial survey consultant at the desired map scale a d  
contour interval and will be based on the National Geodetic Venical Datum (NOVD). 

c The horizonul md vertical control points shall be located and marked by the 
Consultant. The controls for the area mapping shall be in wfficient numben and 
shall be in locadons which will be compatible with the accuracy of the mapping 
requiremenu. The controls shall be of at l e a  third order iccuncy. Section 
corners, quaner corners. and mid-section points shall be wed for control points 
wherever posdble. 

22.3 Digital contour and planhctric data developed for this projea shall be delivered in the 
format a specifid in the attached Appendix AGlS  Data Specification Docwnenf 

22.4 The Consuhrnt shall provide permanent non-erasable topognphic mylar sheets 24' x 36' at 
the specified sale and contour interval per 2.2.1 for m a p p b  A a v e r  sheet wiU k 
provided vitb ibe project title, date of topographic mapping, md a location map showing 
geognpbii mge covered by each specific mapping sheet. Each manuscript shall include 8 

minimum d nonh arrow, scale, section w r n e n  and quarter cornem current and proposed 
streets and bighwy names, Stare Plane Coordinate Syacm. major drainage featureg 
corporate bndarier, crass-section lines, channel station center line, index map. 
dscription mJ ekvuion of control points and ERM's and reference marks used in ground 
wmrd  The mapping will have an accuracy such that ninety percent (90%) of contours 
shall be within ow-half contour of the true elevations and the remaining ten percent 
(1m) of the contours shall not k in error by more than one contour interval 



2 . 5  The Concultant shall provide permanent non-erasable topographic mylars as described above 
in Section 2.2.4 with delineated floodplains included. 

'2.6 Sketch mapa no larger than 11' x 17" tor the wudy area must be included in the final 
narrative repon along with the flood profiles 

7 Hydrologic Work Maps should be at a scale of I inch = 2000 leet and shall include: 
reproducible transparent overlay maps of existing drainage patterns. subwatersbeds, soils 
and landw boundaries, mapr flow paths. and general topographic maps 

3.1 The hydrologic audy of the watershed will be delivered to the District under separate 
cover from the hydraulic analysis. The watershed areas requiring detailed analysis ue: 

a. The Bender Wash watershed downstream from Section 21. T6S. R3W to the confluence wit1 
Sand Tank Wash; 

b. The Sand Tank Wash watershed from Section 17, T6S. RJW to the confluence with the 
Gila River floodplain at Indian Road: 

c All of the Quilotosa Wash watershed to the confluence with the Gila River floodplain 
at Watermelon Road; 

d. All of the Sauceda Wash watershed to the confluence with the Gila River floodplain at 
Watermelon Road and 

e. All 01 the watershed wea of Sauceda Wash contributory to the Gila River floodplain, 
the westerly boundary of which c r a s s  Interstate 8 approx~mately at the Smun 
horizontal and venical control marker. 

The walershed areas which have been modeled previously by the Diurict, and wbich are to 
be reviewed md checked, are: 

a. The Bender Wash watershed upstream from Section 21, T6S, R3W: and 

b Tbe Slnd Tank Wash watershed upstream from Section 17. T6$ R4W. 

The C o m k a ~  will use the U S  Anny Carps of Engineers (COE) computer program HEC-1. 
1991 Version, to develop a 100-year hydrologic model or models for the area. Using 
appropriate hydrologic judgmenl sub-basins will be identified that provide a reasonable 
depiction d tbe watershed condition 'Ilie sub-basins will be rr homogeneous as posdble. 
using watershed area. watershed type (mountain versus valley), and time of concentration 
u criteria. Sub-basin breakdowns wi l l  be done in suffiiient detail to provide peak 
d i i b q c s  at tbe following locations 



,. , 

a. Drainage structures along the Gila Bend Canal and Southern Pacific Railroad: 

b. Drainage structures along S.R. 8 5  and the Tucson, Cornelia, and Gila Bend Railrord 
with contributing watershed areas in excc s  of five ( 5 )  square miles; 

c. Drainage structures along lnterstatc 8 with contributing watershed areas in exccs  of 
five (5) square miles: 

d. At county road crossings and City of Gila Bend street crossings mutually agreed upon 
witb the Dia: and 

e. Tributary confluences along the following washes where a significant change in peak 
d i i h r g e  wiU occur: 

Bender Web 
Sand Tank Wash 
Quilocm Wash 
Sauceda Wash 
Unnamed Washes west of Sauceda Wash 

The watershed for Bender and Sand Tank washes w~ l l  be broken into sub-basins with an 
average size of 3.5 square miles, t o  remain consment witb the watershed modeling 
previously completed by the D i r i n  The remaining watersheds will be broken into 
subbatins with r mdian area of eight ( 8 )  square miles The average minimum will be 
approximately five (5) square miles 

An appropriate hydrograph time increment and number of hydrograph ordinates will be 
seleaed to allow for complete calculation of the flood hydrograph without sacrificing 
resolution of the flood peak. Calculations, or assumptions used in developing s u b b i n  
and routing parameters, will be documented and made a pan of the hydrology report. 

3.2 The specific hydrologic techniqua to be used in this study are: 

a. Rainfall: Peak discharges for the 100-year 6-hour storm a111 be estimated using 
rainfall distributions provided by the District. The peak dkharge  and peak volume 
for the 100-yeu 24-hour slorm will be estimated using the SCS Type II 24-hour 
ninfall distribution. 

Point precipitation values will be derived using the information and procedures 
contained in IIIC Manual for Mar ico~a  (Design 
Manual) The most current edition u of the date of Notice to Proceed will be 
utilized for this wntne(. 

b A r d  Reduction The point precipitation values will k u u l y  reduced using the JD 
option under HEC-I. The U.S A m y  Corps of Engineers (COE) Queen Creek uul 
reduuion curve will be applied for the 6-hour duration aorm in conjunction with the 
family of 6-hour mas curves for Maricopa County contained in the Design Manual 
NOAA Hydro-40 will be used for  the 24-hour duration stonn 



c. Rainfall ~ r c e k  The Green and Ampt Infiltration Equation s i l l  be utilized for 
enimation of rainfall losea This method will be applied in conformance with the 
Derip Manual procedures using available soil texture dam It b ~aicipated that 
the SCS a . .  
will k utilized for this effort in combination with additional data obtained during 
the initial records search. Where soils texture data is not available. such as the 
Barry M. Goldwater Air Force Range area. approximate methods will be used to estimate 
Green and Ampt parameters 

Compcsite parameter values for each soil map unit will be taken from the bydrolwc 
modeling for Bender m d  Sand Tank wasba, previously done by the Diria 
Panmeten for soil map uniu which were not evaluated by the District will be 
estimated using procedures similar to those used by the Diaricr 

d Unh Hydrognph: The S-Graph method will be used for this projecr 

e. Lag Time: Lag times for each sub-basin wll be esttrnated using the relationship 
given by Equation 5.1 1 in the Design Manual. The COE coefficient values for C and m 
w11l be used in lieu of the USBR Values 

f. Hydrograph Channel Routing. Channel routlng s?ll be accomplished using the Normal 
Deph option under HEC-I. Average cros  sections ad1 be developed utilizing 
aveilabk mapping and field reconnakgnce data. Sufficient field cros sections 
will be taken to ensure that reaqnl~ab!:. ::presentalive senions can be s igned  :c 
reaches whicb are not evaluated in the field. 

Tbi p r o w  will be complicated by access problems caused by the Air Force Range. 
Ccnrin areas cannot be accessed at all because of the danger from undetonated 
ordinance. Other areas are accessible. but only during speclfic times. Every effort 
will k made to obtain sufficient data to prov~de a reasonable model, but thii may 
noc be posrible in all areas of the watershed. 

Tbe reach routing parameters for the reaches rnodeled using HEC-2 for floodplain 
delineation will be adjusted after the HEC-2 cros  sections are available. The HEC-2 
crm ruions will be compared and a typical c ros  seuion estimated. 

Reach route cros seaions and parameters for the wuerrbed rrer previously modeled 
by tbc Wria will be checked in detail during the f i i M  reconnaissance ponion of 
the study. Special attention will be given to flow split uus which are deemed to 
have I significant effect on downstream peak discharges u critical locations 

Flow splits in distributary flow channels throughout the watershed will be identified 
and evaluated using the following criterir: 

1. Determine if the split is isolated to a particular wash, or if flow can be 
diverted into a separate watershed resulting in significant changes in peak 
diiharga or volumes at a critical dowmrcam location: and 



2. Determine if the split can be expected to function in a similar hydraulic manner 
from one aorm event to the nexL 

If the split k deemed significant, then cros  sections will be uken during field 
reconnahncc, unless the area is to be mapped as a pan of the study. Flow splits 
wtll be modeled hydraulicly using r relative conveyance curve. entmated using the 
c rm section dau, if it appears that the spilt can be expected to function 
similarly from one event to the next. For the other case, a probability analysis 
will be applied. 

g. Hydrograph Reservoir Routing: Dcuiled reservoir rnalysis of the backwater ponding 
areas a p i m  tbe upstream embankment of the Gila Bend Canal will be done for the 
anal reach between the SR 85 crosing and the US 80 crossing rt the Interstate 8 
Busiaesr Route intersection. The malysicr and establishment of peak water surface 
elevatiops will be done using the level-pool reservoir routing option of HEC-1. 
Elevation and surface area data will be calculaled in CADD using the digital contour 
mapping generated by aerial mapping. Stage versus discharge tables for low-level 
outlets, channel overchutes. and canal bank ovenopping conditiions will be estimated 
using approprirte hydraulic methodology. These curves will then be incorporated into 
the HEC-I computer model. The end result of this eifon will be to define Zone A 
100-year floodplain limits for ponding on the upstream side of the Gila Bend Canal 
Study Reach. md to identify canal bank ovenopping locations 

It is rnticipmed that ponding areas against the remaining lerigib oi  the Gila Bend 
Canal and wh cra ings  of SR 85 may significantly effect downstream peak 
discharges Ponding areas may also overlap from one wuh to the next, causing 
transfer of flood volumes between washes These areas will be identified and the 
potential impan on critical downstream concentration poinu determined. The ponding 
ares deemed significant will then be modeled in a similar manner to that used for 
the detailed oudy reach of the Gila Bend Canal. 

Tbere is no available detailed contour mapplng available for these areas, except the 
USGS qusdnngle maps Therefore, as-bullrr of the canal and SR 85 will be used to 
set the spillover elevations Stage v e m  volume relationships will be estimated 
using the quadrangle maps and obervations made during the field reconnaissance. 

h Chaw1 T m i s i o n  Lasses Channel transmission losses for a c h  routing reach will 
be included in the model if deemed appropriate by the Consulbn~, and ii sufficient 
data k rvailrbk Existing field d m ,  or the literature. will be used as the basis 
for this effort. An average percolation rate Tor eacb routing r ach  considered will 
be esthtcd hy alculating a cornpasite by area of overbank soik versus channel bed 
soils in the retch Separate avenge dues  will be estimated for eacb s tom 
frequency madeled The loses wiU be modeled using the Channel W option under 
HEC-I. me SCS-book. w n  4 win 
be used as tbe bas reference for estimating the l a  parameter. Mr. Dave Creighton 
of ADWR rad Mr. Harry Milsaps of the SCS will be consulted in this effort. 



3 .  The Diclrid will provide appropriate references to facilitale parameter est~mation. The 
Dhrict will provide as much information as poss~ble for the watershed areas already 
modeled, in 1 digital lormat. 

3.4 The output of the computer model will be reviewed to determine if peak flows and voluma 
are realistic Tbis will be done by comparing the results w~rb avarlable gage data. 
previous studies and USGS gage regression analysis results Also, calculated flooding 
w~dths and depth in rouung reaches will be evaluated for reasonableness as an 
additional check. Adjwmenls to the input data areas of prec~pitation loss. routing. 
and traosmMon lasses will be made in order to obtain realinic and justifiable 
r m h s  

3.5 Attempts will k made to recover historic stream gage data where available and compare 
the dau with tbe r m l u  obtained by the hydrologic model Major differences wiU k 
discussed in the final repon. 

3.6 The Consultant wiU obtain the approval of the District at each of the following steps 

a. Soil and watershed boundary maps 

b. HEC-I parameter esrimation. 

c HEC-I flow diagram and input parameters. 

3.7 The final repon will include the following sections arranged recording to the State 
Standard Attachment SSA-90-1, hsKuc@ns for 0- . . . . 
Documentation For Flood Study: 

a. Scope of the audy. 

b. Description of the warenhed. 

c Previous audia and repons 

g. Cornparism of the resulu with other studies andlor stream gages. 

i Licl of references and agencies contacted. 
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Tables and figurer tor the main text: 

I Watershed area (24x36) foldout map at a scale of 1'=10000'. 

h Table showing the flour peaks and volumes at critical concentration points for 
different frequency and duration storms. 

c. Table showing tbe critical peaks and volumes for major concentration points as 
compared to previous studies (where  available^ 

d Spreadrheet showing sub-basins and their major parunetea (slope, area, friction. 
toul ninfall, time of concentration or Lag, major structures, soil types, Oreen md 
Ampt parumem, etc. 

Tabla and figurer for the appendices 

a. Topographic base map showing the subwatershed delineations, routing reaches Lag 
flow paths, major man-made structurs, and references (i.e. street names. Township 
Range Section. etc.) at a scale of 1 "=2000'. 

b. Soils and land-use map at the same scale as the base map. 

r Schematic map for the HEC-1 computer model which depicts the subbasins (area, Lag), 
the flow paths, the rout;.cg ~ c a c b a  Oeneh, slope. friction. width. asdaied 
velocities. mxiated transmission lartes, etc.), order of combining the 
hydrognphs, channel. pipe or culvert dimensions (where appropriate). 

d. Peninent data on structurs in the watershed (sucb as spillway elevation. rating 
curves, etc.) 

The proposed approach to performing the hydrology ponion of the contract is presented as 
fobws. organized by work task 

a. Dsu Collection: Research records and obtain Luke Air Force Military Reservation 
acccs privileges Research records of the follouing agencies 

Flood Contrd Dinriu of Maricopa County (District) 
* Muicop Carnty H i w a y  Depanmcnt (MCHD) 

Arizona Depnment of Water Rtsources (ADWR) 
Arizona Department of Transpodation 
U S  B u r y  of Reclamation (uSBR) 
U S  Geologlal Survey (USGS) 
U S  Soil Co~crvation Service (SCS) 
Rlomr Ranch Water User's W i t i o n  
Somben R c i c  Railroad 
Tucson Cornelia and Gila Bend Railroad 
U. S Air Force 

* City of Gila Bend 
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Prepare a summary of findings for submittal to the Disirin Included under tbi 
task is a field trip with District personnel at the scan of the project to identify 
the critial points on the watershed and problem are- 

b. Preliminary Sub-Basin Delineation: Prepare two XIS of In=2M)O'scale basc maps m d  
one l9=IOOO(Y scale base map from 7.5 rnlnute USGS quadrangle m a p  The ZOO0 xale 
maps will k on 8 - 36"x42" sheeu. and the 10000 scale map will be on 1 - 24"x36' 
sheet. 

The soils mp unit boundaria will be digitized for ultimate plotting on one set of 
2000 sale my, m d  the preliminary subbasin delineations will be digitized for 
ultimue plotting on the second s e ~  Tentative k g  flow p t k  and routing paths will 
k determined and digitized. 

Tbe hydrologic model previously prepared by the District will k reviewed for 
accuracy and consistency. The sub-basin delineations and parameters, and soils 
parameter computations will be given a cursory evaluation. The data will be 
reformatted tomatch the final report fonnat for the other watersheds. The reach 
route data will be checked in detail. It is anticipated that representative c r m  
sections for tbir watershed will be taken in the same proponion as for the 
previously unstudied watersheds. The Districts model will be updated as a pan of 
the work under Section 3.8h. The subbasin identifiers in the District's model will 
also be changed to reflect the naming scheme used for the entire watershed 

Sample parameter calculation f o m  will be prepared for review by the Distrin 

c Meeting Number One with the District Copia of the basc maps and parameter 
calculation l o r n  will be submitted to the Dhrict for review one week prior to the 
meeting. These maps. the propased parameter calculations and the findings of the 
records search will be discused. 

d Field Inv~igatioo: A detailed field reconnaissance will be done to accomplish the 
loUoviog. 

1. Verify questionable sub-basin boundaries: 

2 Verify Lag flow path locations. 

3. Verify routing path locations. Estimate reach route c r m  seaions for use in 
determining HEC-1 Normal Depth parameters Dirnces  will be paced, and relative 
ekntiom ob ined  using a laser level This will be done for approximately 40% 
d the routing r e a c b s  The data obtained will be used to estimate avenge cros 
s d i o n  d i n t i o n s  for the remainder of the reacha  Tbi will be done by 
amparing the observed data with the USOS quadrangle maps m d  visualfy matching 
simihrrcrbeo; 



4, Observe routing reach channel bed and overbank soik Cbeck for consistency w~th 
the SCS mapping. Evaluate watershed soil types in the artas where SCS mapping rs 
unavailable. Use visual observations to supplement the general procedure w d  by 
the District for the Bender and Sand Tank washes model. 

5. Vegetation t rawcts  will be taken in the watershed at representative locations 
to establih average vegetation cover denslues The regom will be established 
baud on visual observatioos in the field; 

6. The Lag data, routing reach data, and vegetation cover data will be documented 
and summarized for input to the parameter estimation spreadsheets wbere 
appropriate; m d  

7. The subbasin delineation and soils boundary maps will be revised to reflect tbe 
findings of the field reconnaissance. 

District personnel may accompany the Consultant at any time during the field 
reconnaissance phase. 

e. Meeting Number Two with the District and AD%R Meeting number two wiil be held aftel 
the hydrologic field reconnahnce is accomplished and the subbasin delineations 
are completed. The proposed approach to parameter esfirnation. routing methodology 
and channel transmission l o s  estimates will be discussed and fiilizcd at this 
meeting A copy of the parameter estimations *-ill be delivered to the District at 
lead one week prior to the meeting. 

f. Final SubBasin Delineation: The areas of sub-basins. and soil map units in 
subbasins, will be calculated in CADD. Lag flow pa~hs al~d subbasin centroids will 
be determined in CADD. Elevations for the top and bottom of lag flow paths and 
routing reaches will be determined from the base maps The dur collected will then 
be placed into the parameter estimation and summary spreadsheets Subbasin 
identifiers, Lag path data, and routing reach data will be drafted in CADD on 
separate layers from the sub-basin layer and the soils layer. Find p l w  will k 
made onto the base maps 

g. Parameter Estimations The following parameten will k estimued under this task 

1. Green and Ampt Coefficients - Green and A m p  valua for crch soil map unit in 
erch subbasin will be input to the parameter spreadsheet, and composite values 
for each subbasin calculated; 

2. Lag Times and Base HEC-I Files - Lag times will be eslimsld in a spreadsheet, 
The Green and Ampt values, subbasin areas and Lag times will then be input to 
cbe MCUHPZ computer program and the base HEC-I input data files created; and 

3. Ruch Routing Data - The Normal Depth channel cros secriom will be plotted, 
average velocities estimated for each reacb. and the number of routing aeps  
cakulated 



h. Channel Losur Tbe average percolation rates for the routing reaches will be 
estimalcd u lollour* This will be done after peak discharges are obtained from tbe 
initial HEC-I NN made without transmission loses  

I. The avenge inundation width for each aorm will be estimated for each reach. 
The soils areas for channel bed soils versus channel overhank soils will then be 
estimated using tbe soil maps to obtain a proportion of soik types acrcas the 
c r w  seaion: 

2. Average percolation values for each reach Tor eacb norm will then be ulcuiated 
in a rpradrheec and 

3. 'Ihe same proces will be used for percolation tones in the ponding areas 
upstream of the Gila Bend Canal Study Reach, where deemed appropriate. 

i. Meeting Number Three with the Diurict: hlee~ing number three will be held after a11 
the parameters except transmission losses have been estimated. A draft copy of 
parameter estimations will be submitted to the Dis~rict at least one week prior to 
lh~s meeting. 

j HEC-1 Diagrrm: The HEC-1 schematic diagram will be prepared as described in Section 
3.7.2C 

k. HEC-I Computer M d e k  m e  HEC-1 computer inpu! data files, created under Task 3g. 
will be made into working models by the addition of hydrograph routing and 
combination control operations in accordance with the routing diagram Comments on 
logic, asurnpious, and watershed identification nil1 also be added to the files 
The models will then be run, debugged, the resulu checked for reasmablencs, and 
adjustments made accordingly. 

I. Preliminary Hydrology Repom The preliminary hydrology repon will be prepared 8s 

described under Section 3.7 and bound in a format su~~able for review. Three (3) 
copies will be submitted to the DLnrict for review. 

m Meeting Number Four with the District Meet~ng number four will be held after the 
preliminary HEC-1 results have been obtained and a draft report has k e n  prepared A 
copy of the dnlt report and the copy of the HEC-1 inpw files on r floppy disk 
(compuible virh the District's DM-AT computer) mill kc delivered to the Maria 
one week prior to the meeting. A second copy will be forwarded to  ADWR lor their 
review md eommcnt, if required by the District. 

a. Hydnulirs of Snuaures and Storage Routing: Hydraulic nruaures and crossin@ 
along the Gih Bend Canal Study Reach. SR 85, Intersate 8. and the railroads, will 
be analyzed utilizing the field survey and field reconnairsnct dam. Stage versus 
diibarge and stage verms storage volume m a  for each m a r e  and crossing 
which can causesignificant attenuation will be developed for input to the HEC-1 
models ibe ntw eontour mapping will be used in conjunction with the USOS quadrangle 
maps and as-buB plans for estimation of available ponding volumes 



o. Add Storage Routing to HEC-I Model: T b e  stage versus discharge and stage versus 
volume curves will be added to the HEC-I models as reservoir routing operations The 
resulls will be checked for reasonablenes and locations of overtopping of the Gila 
Bend Clnd banks determined. 

The hydrology results will then be compared uqth prev~our studies and available gage 
dam 7be models will be calibrated or adjusted IT necessary. 

p. Meeting Number Five with the District: Meeting number five wil be held following 
inclusion of reservoir routing to review comments by the District and ADWR one week 
after the Consultant has received the Dislrict's comments Tbe Diricc will require 
I minimwn of two weeks to review the repon and the modek 

The second field trip may be scheduled for the same week as meeting number five so 
thtu the raults obtained can be discussed in the field 

q. F i d  Hydrology Repon: The final hydrology repon will be prepared as described 
under Section 3.7. and will reflect the review comments from the District and ADWR 
The reach routing parameters for the lower reaches, modeled using HEC-2, will be 
adjuted using the HEC-2 cross sections The HEC-2 cros sections available for each 
routing reach will be compared and a typical average cros section estimated. The 
find repon will reflect this effort. Six (6) copies will be submined to the 
Disvia 

r. FEMA Revisions and Coordination: The response from FEMA will be reviewed and all 
comments a d d r e d .  Thk task will include revisions which are n e m r y  to obtain 
FEMA npproval both to the HEC-I models and the final report 

Task 1 Field Survu 

4.1 Prepare topographic mapping to contour in~erval and scale per 2.2.1, with spot elevations 
on section tine and mid-section line roads, for floodplainlfldway delinea~ion areas as 
identified in Task 2 or FEMA criteria, whichever is more stringent. 

4.2 Ground Comd for Floodplain Delineations 

a Topognpbk mapping and survey work shall meet or exceed Federal Emergency Management 
Age- (FEMA) minimum criteria as defined in FEMA Docume~ 37. Flood Insurance SNdy 
Ouidelincsmd Specifications for Study Contractors Appendix 4, March, 1991. This 
woald include, but is not limited t a  the establishment of ' p e m ~ ~ ~ n t '  elevation 
reference m u b  (ERhfsb field control: and verification d prfl~les by the gound  
swcy prof& procedure. 

b. Horhonul rpd Vertical Control: Systematically set panel points and establish 
borizod md vertical control tluougbout the area to be mapped using the Olobd 
Pidh ing  system supplemented by conventional field methods tor use in compilation 
by tbe rerhl m y  consultant Surveys will tie into tbe State Plane Coordinate 

1983 NAD. Field control shall be sufficient, at leaa one 'permanent" point 
per mile, arch point@) being used as Elevation Reference Marts (ERMsb Survey, 



will be based on National Geodetic Vertical Datum (NGVD). per FEMA guidelina 
"Permanent'rurvey poinls shall consist of existing monumcntation, such as brass caps 
or similar suney monuments. Wbere additional monumentation u needed, survey 
marken conforming to Maricopa Association of Governments (MAG) Uniform Sundard 
Detaik for Public Works Construction. Detail 120-1. Type C. shaU be placed 2' 
tl-above grade. Elevation Reference Marks will be labeled on available maps and 
described in a manner which allows them to be readily locued in the field. 

c 'As-Built' plam or surveys of bridges and hydraulic structures are to obtained by 
the Study C 4 m h a n ~  

d The Consulurn shall verify profiles for mapped floodplaim The ground survey 
profile procedure as described in FEMA Document 37 or a b e r  methods approved by 
FEMA shaU bc used 

e. The Consul~anr shall remove aerial targets placed on the ground, except painted 
urge& upon eomple~ion of aerial mapping. 

4.3 Tbe consultant will conduct field reconnairsance of tbe full audy reach. This wll 
include observa~ion of channel and floodplain conditions for ealmation of Manning's "n" 
values; photographic documentation of floodplain characteristics; determination of 
c b n e l  bank station$ observation of pasible overflow areas inspeaion of levees or 
other flood contrd structures; and measurement of bridge dimensiom 

4.3.1 A witten summary of the field inspection. including photographs to document "a' value 
eslimion will k submitted to tbe Distria for review and approval. 

5.1 Floodway md Floodway delineations wll be determ~ned for the 1Wyear flood using the 
US Army Corpsof Engineers HEC-2 Water Surface Profiles computer model, 1991 Vers~on 
4.6.0, and using methodology acceptable to FEMA. This model will simulate the effects of 
floodplain geomorpbology, flow cbanges. bridges and culvenr. hydraulic roughness 
fruon, effective flow limitations, split-flows and ocher warideratiom The 
Comulunt will prepare the study using the guidelines establibed in T h e  Flood 
lrmuraa Scudy Goidelines and Specification for Study Contnaors', dated Marcb. 1991 
and 'AppaQ Revisions and Amendmenu to Flood Insurance Maps'. 

5.2 and ndlvellc will be modeled in compliance with HEC-2 modeling requirements for 
ibe rtkdcd routinc M e r e  multiple bridges occur, each bridge will be modeled 
w w b .  

5.3 Crm W m  - Woning will be from left to right looking downssreun Cross 
sdom will be spoad approximately every 1000 l ea .  unless geognptiii or aruaunl 
cmmdm d i i  uherwist. Cross s e d i o r ~ ~  from the O h  B e ~ d  C a d  downaream to 
Indian Rcad wi l l  be spaced at approximately 500 f e a  Ident if tdon of c r a  section, 
will be in river m i  increasing upstream Tbe stationing will tie into the specified 
river m k  of ihe e a n g  FEMA studies The location and alignment of cross sections 
and channel centerline will be submitted for the Flood Contrd Distrids review and 



approval prior to digitizing cross section dru. Cros  section auntation may need to 
be altered alter running of the HEC-2 model to make sure thu they are perpendicular to 
direction of flow per FEMA criteria. 

5.3.1 Cross sectionc will be plotted using a pen plotter. The cross M i o n  p l m  will show 
water surface profiles, ineffective flow areas, 'no values, encrachments, channel 
stationing and other penlnent information. These pi- will bt available a reviewr 

5.1 For floodpiaim identified as ponding areas, the area w~ll be analyzed using the HEC-1 
model, which will provide the Diaric; with a.ater-surface-eIeruio~ 

5 Rood zones will k determined according to F E U 4  criterir 

5.6 The Cowlunt will prepare working maps and modelr of the 100-year floodplain and 
floodway during the course of the hydraulic modeling analydr for review by the Flood 
Control Dirin at progress mee t ins  Floodways will be determined using equal 
conveyance encroachment methods to stan with, but only encroachment method 1 wiU be 
used in the final analysis. 

5.7 The delineation work shall meet requirements for i l d p i a i n  delineations as prescribed by 
FEMA and the Arizona Depanment of Water Resources 

5.8 The final repon for the floodplain/floodway delineation study will include, but is noc 
limited to the fo!lc?,+3p: 

I. Purpose of sludy 
b. Authority for study 
c Coordination and acknowledgmen~s 

U Area Studied 

I. &ope of sludy 
h Community description 
c Principal flood problem 
d Flood protedion measures 

r Hydrologic analyses 
h Hydnuli analyses 

N. Floodplain Management applications 

I. A d  boundaries 
h Adways 

V. Insurance applications 



VI. Otbcr Studies 

VK Loution of dau 

VUI. Bibliography 

6.1 The Consultant shall participate in regular coordinatioo meetings (at leas every three 
weeks) with the Diana's Project Manager 8nd in mrleaooe coordination meetings in the 
development of the hydrologic and hydraulic analyses 

6.1 hior  to finalizing the hydraulic analysis. the Consultant will submit mps repon, m d  
HEC-1 model to the District. ADWR and other applicable government agency reviewers 
through the Diirict. The Consultant will respond to quesliom by the reviewers and make 
modifications to the hydrologic maps. model, and report if necesary. 

6.3 The Consultant will submit maps, report. and HEC-2 model to the Distnct and other 
applicable government agency reviewers The Distrtct mll submit the work for review by 
 he FEMA Technical Evaluation Contractor (TEC). The Consulrant will respond to questions 
by the reviewen and make modificat~ons to maps, models and repon if required 

7.1 Mapping: 

I One complete set of 9" x 9" contact prints of the aerial stereo photographs 
sequentially numbered and catalogued. 

b. One complete sct 01 contour maps, blueline. dralt copy lor Flood Control District 
reference during the project, delivered immediately follouing the topographic 
mapping. 

c One complete s c ~  of contour maps at 1' = 200' scale with the floodplain delineations 
in reproducible form (mylar) and six blueline copies as outlined in Task 2. 

6 One SIX of transparent overlays of p h u e m y l a a  

e. One compkte set of mylar6 for the foldout maps (no Larger than 11' x 17") in 
b e  repoh 

7.2 One-half inch mapetic tape formatted u 1M)O bpi containing the topographic data m d  the 
digitized floodpWnMoodway boundaries in the format o specified in the attached 
Appendix AOfS Data Specification Dacumcm. 

7.3 Six budcopies of the HEC-2 and HEC-1 printouts and a copy of the KEC-2 and HU3-1 model 
inputloutput f i i  on 5-1/4', 1.2 M b  or 3-10. Mb diskenu compatible with ur IBM-AT 
personal compurer. 



7.4 Tabular l i .  of control points (ERM's) w d  with descriptions, elevatioar. and 
coordinates 

7.5 Reports 

a. The Consultant will produce I final repon incorporal~ng the commenls of the 
Dirin. FEMA and other reviewers Six copies of the Hydrology and Hydraulics 
repom as outlined in Tasks 3 and 5 respectively. u ~ l l  be delivered. 

7.6 Documentation for this study will be as outlined in lns~ructiolls for Organizing and 
Submitting Technical Documentation for Flood Qudies as required by ADWR 



nw.Lr.Mrwuyam 
APPENDIX A - GIs DATA SPECIFICATION 

I 1. Topographic mapping, floodplain delineation mapping, hydrologic watershed 
boundaries, and soils group boundaries shall be submitted in a digital format 
acceptable to the ~ l o o d  Control District of Maricopa County. The requirement 
for digital submission is in addition to any requirements for written (hard-copy) 
data and reports which may be required elsewhere in the scope, in this 
Appendx, or by law. 

2. Data required by this scope of work or by this or other Appendix or ~ub~lement  
to this scope ol work shall be prepared as ESRl Arc-Info coverages in 
accordance with the instructions in this speafication. Hardcopy maps, drawings, 
renderings, plots, and related items required by this scope or its supplements 
or be law shall represent final data which as been or is being delivered in 
fulfillment of the requirements of the scope of work. The maps, drawings, 
renderings, plots, or related items shall be reproducible at the time of submission 
and acceptance on the target computer system from the data, AML macros, 
and other information delivered. 

3. COVERAGES SPECS 

3.1 GENERAL INFORMATION 

3.1.1. The Arc-Info coverages should have defined spatial relationships. (Built 
Topology - Area Definition, Connectivity and Contiguity) 

3.1.2. The FCDMC will supply a coverage with the State Plane Section Comers 
and a coverage with the County border. Attributes on the PAT of the 
Section comers are the type of marker and the source of the point. If 
more accurate points are located by this study (GPS or surveyed), then 
the coverage supplied by the FCD should be revised and updated with 
the new and more accurate information. The new updated section comers 
should be used as the registration Tics of ALL the coverages. Labeling 
of the Tics should be done according to the file supplied by the FCD. 

3.1.3. Annatation should be placed in different levels depending on the map 
smle. For example when anrrotating mads, the main mile mad names 
should be in one level and the minor road names should be in a different 
level. The AAT and the PAT files should also include an item that 
identiSes the features that have been labeled with annw'on. For 
exanple, the mad.pat should have an item :Road-Name that includes the 
name ol the mad. 

3.1.4. When digi ing from different map sources, if the source map is using a 
projedion different than State Plane (Transverse Mercator, etc), 
appropriate steps should be taken to ensure that the digitized lines are 
projected back to State Plane. 



3.2 COVERAGES: 

INDEX . .. A - 
This coverage should have the page kyoui as presented in the pbned mylan. 

Coverage Name: WTINDEX 
Coverage Type: Pobgon 

Codes The foAowing codes should be added to the PAT 

Item Name: Page# 
Item Width, Output Width and type 3.3.1 
Intonnation: Page Layout 

0. TOPOGRBpHy 
Coverage Name: CONTOURS 
Coverage Type: Line 

ITEMS: MAJOR1 4,4,1 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4,4J 
MAJOR3 4A.1 
MINOR3 4.4.1 

Codes: Feature Description 
MAJOR1 MINOR1 MAJOR2 MINOR2 

Index Contour 020 0200 020 0600 
Hldden lnck Cont 020 0200 020 0650 
Depressbn Ick Cod 020 0200 020 061 1 
Intermediate Cont 020 0250 020 0600 
H W  = 020 0250 020 0650 
oepressbn' ' 020 0250 020 061 1 

NOTE: (eb.) should be the contour e W i .  

Parameter 
MAJOR3 MINOR3 
021 (elev.) 
021 (elev.) 
021 (elev.) 
021 (elev.) 
021 (elev.) 
021 (elev.) 



C. CONTROL POINTS 
Coverage Name: CONTROLPNTS 
Coverage Type: point 

ITEMS: MAJOR1 4,4,1 
MINOR1 4.4.1 
MAJOR2 4.4.1 
MINOR2 4,4.1 
MAJOR3 4.4.1 
MINOR3 4.4.1 

Codes: Feature Description 
MAJOR1 MlNORl MAJOR2 MINOR2 

Mrizontal Control 300 0050 020 060L 
Vellical Comrol 300 0051 020 060L 
Spot Uwation 020 0300 020 060L 
Section Comer 300 0001 020 060L 
Property Comer 300 0052 020 060L 

NOTE: L=value of the decimal fraction of the spot elevation. 
(elev.) = integer part of the elevation 

Parameter 
MAIOR3 MINOR3 
021 (elev.) 
021 (elev.) 
021 (elev.) 
021 (elev.) 
021 (elev.) 

Example: an spot elevation of 1325.8 f l  should be coded as follows: 
300 0050 020 0608 021 1325 

D. TRANSPORTATION 
Coverage Name: 
Coverage Type: 

ROADS 
Line 

ITEMS: MAJOR1 
MlNORl 
MAJOR2 
MINOR2 
MAJOR3 
MINOR3 
RDNAME 

Codes: Featurn D e ~ c r p t i n  Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Roads (CondAsph) 170 0209. 0 0 0 0 
InpcovedMRd 170 0250 ' 170 064 0 0 
T& 170 021 1 0 0 0 0 
Pav8m8nt Mge 170 0300 0 0 0 
Railroads 

0 
180 0201 0 0 0 0 

'NOTE209 fw Road w Street Class 3 
210 for Fioad w Street Class 4 

Roads should kt amowed in 2 dinarea levels depending on the dass type. 



& WATER FLOW LINES 
Coverage Nam: ROW 
Coverage Type: Une 

For Mure modeling of water fbw within ARC-INFO it is' required lhat the lines that 
dewbe the water flow are digitized in the direction that the water is flowing. 

ITEMS: MAJOR1 4.4,l 
MINOR1 4.4.1 
MAJOR2 4,4.1 
MINOR2 4,4.1 
MAJOR3 4.4,l 
MINOR3 44.1 

Codes: Feature Descrptiin Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Water Fkw lines 050 0470 0 0 0 0 

F. MUNICIPAL BOUNDARIES 
Coveraae Name: MUNICIPAL 
Coverage Type: Polygon 

ITEMS: MAJOR1 4.4,1 
MINOR1 4.4.1 
MAJOR2 41411 
MINOR2 4,4,1 
MAJOR3 4.4,1 
MINOR3 4,4,1 
NAME 23.23.C 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 090 0100 0 0 0 0 

G. WATERSHEDS BASINS AND SUBWATERSHEDS 
Coverage Name: WATERSHED-NAME 
Coverage Type: Po~~gon 

ITEMS: MAlORl 4,4,1 
MINOR1 4,4,1 
MAJOR2 4,4,1. 
MINOR2 4.4.1 
MAIOR3 4.4,1 
MINOR3 4,4,1 
WSNAME 10.10,C 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 050 0150 0 0 0 0 

The coding scheme of lhe WSNAME should provide the capability of being able to redefine 
itm h INFO and be able to group the subwatersheds into the watersheds. 

4 



SOIS H. - 
Sol types should adhere to SCS d i n g  scheme. 
Coverage Name: SOILS 
Coverage Type: Pobgon 

ITEMS: MAJOR1 4,4J 
MINOR1 4,4.1 
MAJOR2 4.4.1 
MINOR2 4.4,1 
MAJOR3 

. . .- 
4,4.1 

MINOR3 4.4,1 
SOlLPlPE 5,S.C 
TECNREPlPE 4.4,l 

Codes: Feature Descriptin Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 090 0170 0 0 0 0 

SOIL DESCRIPTION TABLE: 

A table that relates So11 Type Codes wnh their description should also be supplied. 

ITEMS: SOILTYPE 5,s,c 
DESCRIPTION 50,SO.C 

TEXTURE DESCRIPTION TABLE: 

A table that relates Texture Type codes wrth thelr description should also be supplied. 

ITEMS: TEXTURETYPE 4.W 
DESCRIPTION 50,50,C 

1. FLOODWAY 

Coverage Name: FLOOD WAY 
Coverage Type: Polygon 

ITEMS: MAJOR1 4.4.1 
MINOR1 4.4,1, 
MAJOR2 4.45 
MINOR2 4,4.1 
MAJOR3 44.1 
MINOR3 4.4.1 

Codes: Feature Desaiption Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAlOR3 MINOR3 

Fkodway 050 0670 
Floodway Fringe 050 0671 

5 



J. HAZARD ZONES 

Coverage Name: ZONES 
Coverage Type: Pokgon 

ITEMS: MAJOR1 4.4,l 
MINOR1 4.4s 
MAJOR2 4.4.1 
MINOR2 4.4,l 
MAJOR3 4,4,1 
MINOR3 4,4.1 
ZONENAME 4,4.C 

Codes: 

Zones 

Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 
050 0170 0 0 0 0 

The Zone name should be annotated in level one and also be included in the PAT file. 

K. FEMA REFERENCE MARKS 

Coverage Name: 
Coverage Type: 

ITEMS: MAJOR1 4.4.1 
MINOR1 4,4S 
MAJOR2 44.1 
MINOR2 4.4J 
MAJOR3 4.4.1 
MINOR3 4.4s 
BM-ID 4,5.B 

BM 
Point 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Benchmarks 020 0300 020 060L 02N (elev.) 

BENCHMARK DESCRIPTION TABLE: 

A taMe that relates the benchmark XI the desa-ipUon and rematts should also be suppaed: 

mMS: EM-ID 45.8 
DESCRIPTION 200,200,C 



L. ROOD LLRIATlON UNES: 
Coverape Name: SWE 
coverah lype: tine 

ITEMS: MAJOR1 4.4.1 
MINOR1 4.4.1 
MAJOR2 4.4.1 
MINOR2 4.4.1 
MAlOR3 4.4.1 
MINOR3 4,4.1 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Elev at X-Sec 020 0270 020 060L 02N (elev.) 
SWE (As per FIRM) 020 0271 020 060L 02N (elev.) 

Lines should be amtated with the appropriate elevation in the coverage. 
The FCD will supply the symbol set file for SWE (As per FIRM) lines, to ensure uniformity at 
ploning t i i .  

M. MAN W E  FEATURES (bridqes/Culverts) 

Coverage Name: BRIDGES 
Coverage type: Line 

Codes for man made feature are still pending. 

3.3 NOTES: 

This is a preliminary list that describe 13 different coverages that would 
cover the total of the information that is presented in Hard copy form. If 
there is additional information that makes part of the mylar and is not 
included in this list, then these features should be added to one of the 
above coverages or to a new one, as coordinated with the District. 

4. Arc-Info coverages shall be prepared in accordance with procedures and 
practices of Release 5.01 or later of the Arc-Info software running on a Data 
General Avr"m 410 DGNX workstation or a hardware platform capable of 
produang cwer;rges and files which can be transferred to the target system 
without any kss of data or data integrity or reliabiri mdcation. Use of single 
precision mnumbers to anow data development on personal computes systems 
Is permitted if the consultant determines tha use of single precision numbers 
will not adversely affed the quas i  or reliability of the data. 



5. Consultant may develop or manipulate data on any system of his choosing and 
convert thal data to the required Arc-Info coverages. However, the Arc-Info 
coverages, text, and data shall be the official version of the data submitted in 
fulfillment of the contract. The District will not consider payment for services 
rendered by the consultant in the transfer of data from other CAD System to 
ARC-INFO format unless the consultant can clearly show that original 
development of the data under the ARC-INFO system is not technical or 
economically feasible. See paragraph 3 above for related stipulations. 

. .. 
6. Features for which there is an entry in an AAT or PAT file must have a User- 

ID assigned to it. Where coding is required, features in a coverage shall be 
attributed in the AAT or PAT files with descriptive codes taken from the 
publication, "Appendix D, Digital tine Graphs from 1:100000 - Scale Maps - 
Data Users Guide 2, National Mapping Program, Technical Instructions, US 
Department of Interior, USGS, National Mapping Division'. If this scope requires 
identification of a feature for which no appropriate code exists (such as 
floodplain limits) the code shall be taken from the Flood Control District which 
shall assign a code to the feature. Coverages containing codes not obtained 
through one of these methods will be returned for correction. 

7. Consultants shall document the data structure of each coverage provided and 
shall endeavor to use a similar table structure, column labeling conventions, 
column data types, &nd SO forlh from coverage to coverage. Documentation 
shall be prepared in accordance with paragraph 1 of this Appendix. 

8. Consultant may select or design symbols, line types, annotation style, and fill 
patterns and colors, Arc Macro Language routines, and the like to produce 
attractive and useful maps. These elements must be submitted to the FCD in 
appropriate exchange files such that the provisions of paragraph 3 can be met. 
Full textural documentation of these elements is required. 

9. Data required by the contract and amendments thereto shall be submitted in the 
Arc-Info release 5.01 "EXPORT" (.eOO) file format. Arc-Info coverages shall be 
prepared in accordance with Arc-Info Release 5.01 or later running on a Data 
General Avlion 410 workstation (target system) or on a computer system capable 
of producing Arc-Info "EXPORT files which can be t rans fed to the target 
system using the Arc-Info 'IMPORT utility. EXPORT files shall be copied to 
QIG150 brmatted, 150 MB, 1M-inch data cartridges in a POSIX-compliant TAR 
format. Fkppy disks, reel-to-reel, CD-ROM, and other media are not acceptable. 
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SECTION 2: Mapping and Surveying Information * 
2.1 General 

The mapping and survey data used for the hydrology portion of this project is described, by- 

exhibit drawing, as follows: 

Exhibits "Bn and "C" - The base mapping used for these exhibits consists of United 

States Geological Survey (USGS) 7.5 minute quadrangle maps. The maps were photo- 

mosaicked at full 1"=2000' scale for Exhibits "B" and "C". A composite of all the USGS 

quadrangle maps was reduced to 1"= 10000' scale for Exhibit "A". The orthophotographs 

which correspond to the quadrangle maps were also used for sub-basin delineation and wash 

identification. The following are the USGS quadrangle maps and orthophotographs used for this 

study: 

Big Horn: 

Black Gap: 

Blue Plateau: 

Conley Well: 

Estrella: 

Gila Bend: 

Hat Mountain: 

Hat Mountain S.W.: 

Kaka N.W.: 

Lost Horse Peak: 

1979, 1973 photo date, 40' contour interval (CI). 
Orthophoto = Estrella S.W. 

1986 provisional, 1979 photo date, 20' CI. 
Orthophoto = Theba S.E. 

1986 provisional, 1979 photo date, 40' CI. 
Orthophoto = Gila Bend S.E. 

1973, 1972 photo date, 20' CI. 
Orthophoto = Gila Bend N.E. 

1979, 1973 photo date, 40' CI. Orthophoto = Estrella N.E. 

1979, 1973 photo date, 40' CI. Orthophoto = Estrella N.W. 

1973, 1972 photo date, 10' CI. 
Orthophoto = Gila Bend N.W. 

1986 provisional, 1979 photo date, 40' CI. 
Orthophoto = Hat Mountain N.W. 

1986 provisional, 1979 photo date, 40' CI, 20' supplementary 
contour interval (SCI). Orthophoto = Hat Mountain S.W. 

1986 provisional, 1979 photo date, 40' CI. 
Orthophoto = Kaka N. W. 

1979, 1973 photo date, 40' CI, 20' SCI. 
Orthophoto = Estrella S.E. 
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Midway: 1986 provisional, 1979 photo date, 40' CI. 
Orthophoto = Midway N.E. 

Moivayi: 1986 provisional, 1979 photo date, 40' CI. 
Orthophoto = Kaka S.W. 

Platt Well: 1986 provisional, 1979 photo date, 40' CI. 
Orthophoto = Hat Mountain N.E. 

Smurr: 1973, 1972 photo date, 10' CI, 5' SCI. 
Orthophoto = Theba N.E. 

South of Gila Bend: 1986 provisional, 1979 photo date, 10' CI. 
Orthophoto = Gila Bend S.W. 

Tom Thumb: 1986 provisional, 1979 photo date, 40' CI. 
Orthophoto = Hat Mountain S.E. 

Exhibit "Dm - The cross sections on this exhibit were taken in the field during the period 

September 14, 1991 through October 4, 1991. The cross section vertical measurements were 

taken using a Wild LNA2 laser level. Distances were paced or measured with a Philadelphia 

rod and hand tape. The horizontal location of each cross section is identified on Exhibit "C". 

Each cross section was taken at a location deemed to be representative of that portion of a 

routing reach. Sufficient cross sections were taken to enable interpolation or estimation of 

typical cross sections for other representative reaches. 

Exhibit "En - The cross sections on this exhibit are plots of each reach route section used in the 

HEC-1 models. They were derived from the cross sections shown on Exhibit "D", or from 

available contour mapping, using one of the following methods: 

1. The actual cross section taken in a reach was used where appropriate. The end legs of the 
section were extended if necessary to contain the computed peak flows. The actual grades 
shot in the field, or slopes calculated from the USGS quadrangle maps, were used in the 
extension process. Many cross sections have been extended beyond limits that are 
physically possible on the watershed. This was necessary because of the use of the "JD" 
record option in the HEC-1 models. Index hydrographs corresponding to each point 
defined on the aerial reduction curve are generated for every operation in the model. The 
actual hydrograph for an individual operation is determined by log interpolation between 
the appropriate index hydrographs, based on watershed area. Aerial reduction becomes 
significant as the watershed area increases, and peak discharges resultant from the index 
hydrographs for small values of area may be quite large in comparison with those 
resultant from the actual interpolated hydrograph. These larger peaks are routed through 
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each reach, and the cross section for the reach must therefore have sufficient conveyance 
to contain the flow. Otherwise, HEC-1 will place a warning message in the output file for 
ail hydrograph o r d i i  which exceed the hydraulic capacity of the cross section. The 
cross sections for the routing reaches which have been affected by this situation were 
extended in a manner that provides more conveyance, but at the same time maintains the 
hydraulic characteristics which have been assumed to be typical of the reach. 

2. Interpolation between known cross sections from Exhibit "DR. 

3. Known cross sections from Exhibit "D" were used for reaches deemed similar to the 
source reach. A reach was deemed similar based on field observation, review of 
orthophotographs, or examination of the reach terrain on the USGS quadrangle map. 

4. Digitized HEC-2 cross sections for Bender Wash, Sand Tank Wash and Scott Avenue 
Wash were used for those reaches which are situated in the area mapped as a part of the 
floodplain delineation portion of this project. The mapping was prepared by Aerial 
Mapping Co. of Phoenix, AZ. The Aerial Mapping Co. job number is 91124-00, and the 
mapping flight date was September 13, 1991. 

The source for each cross section on Exhibit "E" is referenced in Table R-1 under 

Section 3.2.2.2 Reach Route Parameters. 

2.2 Index of Maps 

All full size maps under Sections 2.2 and 2.4 are under separate cover. These maps will be 

placed in pockets in Book 2 of 2 after the report is approved by FEMA. Reduced copies of 

each exhibit are on the following pages. The reduced copies do not include information added 

to the final full-scale drawings after plotting to mylar using AutoCAD. The missing information 

includes data tables and land use cross hatching. The reduced copies are intended for overview 

purposes only. Refer to the full-scale drawings for details. 

Exhibit "A" is the index of maps for Exhibits "B" and "C". Exhibit "B" is the watershed soils 

map and Exhibit "C" is the sub-basin delineation, lag time flow path, and flood routing map. 

Exhibits "D" and "E" are cross section plots described under Section 2.1. Exhibits "F" and 

"G" are the schematic flood routing diagrams which depicted the logic of the HEC-1 computer 

models. 
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2 3  Survey Field Note8 

The top of the south levee of the Gila Bend Canal was profiled as a part of the hydrology effort. 

The levee was profiled from the canal crossing of S.R. 85 west to Smurr where the canal 

crosses north under Interstate 8. The work was done under the direct supervision of 

Thomas R. Loomis, Arizona RLS Number 16569. The two benchmarks used for this work are 

referenced on sheet 1 of Exhibit "C". The profile was used to supplement the USGS 

quadrangle maps in order to facilitate estimating the effects of ponding upstream of the canal, 

and for estimating where 100-year peak flows may overtop the canal. 

2.4 Watershed and Hydrologic Analysis M a p  

Reduced copies of Exhibits "B" through "H" are on the following pages. Exhibit "F" on 

page 2-34 is the only exception. This is the full size copy of the drawing. Full-size copies 

accompany this report. The reduced copies do not include the USGS quadrangle maps as a 

base, while the full-size copies do. The reduced copies of Exhibit "B" do not show the shadings 

which depict the various land use areas. Refer to the full scale prints for this information. 
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SECTION 3: Hydrologic Analysis 

3.1 Hydrologic Method Description 

The following report is a comprehensive document which contains the results and supporting 

computations for the hydrology portion of the Gila Bend Flood Insurance Study. Our sincere 

appreciation is extended to the following agencies for their help and perspective while studying 

thii watershed: 

Arizona Department of Transportation 

A r i i n a  Department of Water Resources 

Ar i ina  Geological Survey 

Flood Control District of Maricopa County 

Town of Gila Bend Public Works Department 

U. S. Air Force, Luke Air Force Base 

U. S. Bureau of Land Management 

U. S. Geological Survey 

U. S. Soil Conservation Service 

The watershed was modeled utilizing methodology set forth in the Hvdrolo~ic Desien Manual 

for Marico~a Countv. Arizona (Design Manual), prepared by the Special Projects Branch, 

Hydrology Division, Flood Control District of Maricopa County, dated September 1, 1990. 

This manual was specified for use in the Contract Scope of Work, which is contained under 

Section 1.5 of this report. The watershed was modeled for the 100-year 6-hour, and 100-year 

24-hour, duration storms. The two durations were used in order to determine which storm 

results in the highest magnitude of peak discharge at various locations on the watershed. The 

temporal rainfall distributions used were the SCS Type I1 for the 24-hour duration storm, and 

the rainfall patterns and distributions suggested in the Design Manual for the 6-hour duration 

storm. The S-graph was used for unit hydrograph development. Rainfall losses were estimated 

using the Green-Ampt infitration equation with an estimate for surface retention loss. 

Hydrographs were routed through the watershed using normal depth channel routing. Reservoir 

routing, where water ponds against the Gila Bend Canal, was accomplished using the Modified 

Puls Method. The watershed was modeled using the U.S. Army Corps of Engineers HEC-1 
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Computer Program, version 4.0.1E, dated May, 1991, as implemented by Dodson & 

Associates. The Rood Control District of Maricopa County will hereinafter be referred to as 

"District". 

The purpose in undertaking this study was to estimate peak discharges from the 100-year - 

recurrence interval storm at designated locations on the watershed. In general, these locations 

were: 

1. Wash confluences and street, highway, and canal crossings dong Bender Wash, Sand 
Tank Wash, and Scott Avenue Wash downstream of Interstate 8 as necessary for use in 
floodplain delineation of these washes; 

2. At structures for wash crossings of the Gila Bend Canal between S.R. 85 and Smurr; and 

3. At S.R. 85 crossings with contributing watershed areas greater than 5-square miles. 

These peak discharges were then used for the hydraulic analysis portion of this study for 

estimating floodplain and floodway limits for the washes designated in item 1 above. The peak 

discharges and runoff volumes estimated at other locations will be used by the District for future 

flood studies and possibly for ultimate sizing of flood remediation structures to minimize flood 

damage to the area. The existing undeveloped land use conditions were used to estimate these 

peak flow rates. Future land use conditions were not estimated. 
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3.2 Pnwne(er Estimation 

3 . 1  Drainage Area Boundaries 

The study watershed is approximately 612 square miles in area. Refer to Exhibit "A" 

in Section 2.2 for the watershed boundary delineation. The study area is bounded on 

the north by the Gila River, on the northeast by the Maricopa Mountains, on the east by 

a ridge line which passes through the Javalina and Sand Tanlc Mountains, on the south 

and southwest by the Sauceda Mountah, and on the west by a ridge line which extends 

from the Sauceda Mountains north to Smurr. The watershed is divided into two 

sections by the Gila Bend Canal. Refer to Exhibit "A" for the location of the canal. 

There are four major washes on the watershed, known as Bender Wash, Sand Tank 

Wash, Quilotosa Wash, and Sauceda Wash. Runoff from Quilotosa and Sauceda 

Washes commingle as a result of ponding against the upstream side of the Gila Bend 

Canal. This is caused by the limited capacity of the canal cross drain structures and 

very flat slopes parallel to the canal along the upstream side. The natural north-south 

ridges which intersect the canal have been removed adjacent to the canal in order to 

construct drainage channels which direct runoff to the cross structures. The constructed 

low flow drainage channels allow ponded water to directly commingle from S.R. 85 

west to Smurr, after the low divider ridges separating the channels are submerged. 

Runoff from Bender Wash and Sand Tank Wash also ponds against the canal where the 

two washes join in order to cross the canal through two structures. There are three 30- 

inch CMP culverts at the Bender Wash crossing of the canal, which are clogged with 

sediment and have virhldly no conveyance capacity in comparison with the Sand Tank 

Wash overchute. Runoff from Bender Wash therefore diverts west to the overchute. 

Refer to Table F-4 in Section 3.5.6 for a listing of the size and type of the existing 

canal drainage cross structures. 

The watershed is also divided by Interstate 8 which traverses the area in an east-west 

direction. West of S.R. 85, the interstate is north of, and parallel to, the Gila Bend 

Canal. East of S.R. 85, the interstate crosses the canal which then diverges in a 

northeasterly direction. Bender Wash and Sand Tank Wash commingle at Interstate 8 
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became of limited capacity of the highway cross structures. A portion of the mnoff 

from both washes is diverted west along the south side of the interstate to S.R. 85 

where mnoff ponds and overtops both the Gila Bend Canal and S.R. 85. Refer to the 

Table on Sheet 1 of Exhibit "C" for a listing of the size, quantity, and type of structures 

at the Interstate 8 crossings of Bender Wash and Sand Tank Wash. 

The watershed was divided into 7 major drainage basins to facilitate the modeling of the 

complex routing situation along the canal. This approach allows the use of naming 

conventions which make it easier to follow the logic of the HEC-1 model. The major 

basins are not necessarily separate entities. Distributary flow splits cause diversion of 

mnoff from one major basin into another at various locations. Basin 1 is the Bender 

Wash watershed upstream of Interstate 8. Basin 2 is the Sand Tank Wash watershed. 

Basin 3 is the Quilotosa Wash watershed. Basins 4 and 5 comprise the Sauceda Wash 

watershed. Basin 4 was created separate from Basin 5 because of distributary flow 

patterns upstream of the Gila Bend Canal. Runoff from Basin 4 impacts the canal at a 

location where no cross drain structures exist. The flow from Basin 4 therefore is 

distributed along the canal to the cross structures for Quilotosa Wash and Sauceda 

Wash. Basin 6 is the watershed for un-named washes west of Sauceda Wash which lie 

in the study area. Runoff from Basin 6 combines with the runoff from Sauceda Wash 

and Quilotosa Wash at the Gila Bend Canal because of insufficient hydraulic capacity of 

the three drainage cross structures which Basin 6 drains to. Basin 7 is a small 

watershed between Sand Tank Wash and Quilotosa Wash which contributes to Scott 

Avenue Wash. However, peak discharges in Scott Avenue Wash are governed by 

overtlow from Bender Wash and Sand Tank Wash which is diverted west by 

Interstate 8. 

The watershed is rural in nature and predominately consists of desert. The urbanized 

portions of the watershed consist of Gila Bend (approximately 1.5 square miles), and the 

Luke Air Force Base Gila Bend Auxiliary Field (approximately 0.2 square miles). 

There is approximately 12.1 square miles of row crop irrigated farm land in the lower 

reaches of the study area west of Gila Bend. Interstate 8 comprises approximately 1.3 

square miles, including the stockyards and cotton gin property at Smurr, and excluding 

all highway east of Exhibit "C", sheet 1. The total nondesert land is approximately 
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15.1 square miles, or 2.5% of the study area. The majority of the watershed, 

approximately 411 square miles, lies within the Barry M. Goldwater Military 

Reservation. This land is used by Luke Aii Force Base as a target range for pilot 

training, and for other military training purposes. Access to this area is restricted. 

The watershed is characterized by steep rugged mountainous terrain along the east and 

south sides of the study area, and much flatter desert valley in the middle, westerly, and 

northerly portions of the watershed. The watershed ranges in elevation from a low of 

709 feet at the Gila River, to a high of 3912 feet in sub-basin 2D in the Javalina 

Mountains. The typical soil type present is a sandy loam. This soil texture correlates 

to an SCS Hydrologic Soil Group A soil. The watershed as a whole can therefore be 

characterized as having a low runoff potential, even through the mountainous areas have 

a moderate to high runoff potential. 

The target criteria for delineating the watershed into sub-basins was to use an average 

sub-basin sue  for Basins 1 and 2 of 3.5 square miles. An average s u e  of 8 square 

miles was to be used for Basins 3 through 7 upstream of the Gila Bend Canal, and 3.5 

square miles downstream of the Gila Bend Canal. The average sub-basin sizes, after the 

watershed delineation was approved by the District, was as follows: 

Basins 1 and 2: Average size = 3.5 square miles 

Basins 3 - 7: Average sue  = 7.4 square miles upstream of canal. 

Basins 3 - 7: Average sue  = 2.5 square miles downstream of canal. 

There are a total of 136 sub-basins in the study. This total includes 128 sub-basins for 

Basins 1 through 7. Sub-basin 2 W  was further delineated into 8 sub-basins in order to 

accommodate floodplain delineation of two small washes east of Bender Wash, which 

have been designated Un-named Wash #1 and Un-named Wash #2 for the purposes of 

this study. 
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The majority of Basins 1 and 2 was defineat& by the District and provided to Burgess 

& Niple in digital form (AutoCAD DWG files) at the start of the project. These files 

included digitized soils information which was also used as a part of this study. The 

limits of the watershed areas delineated by the District are clearly indicated on Exhibits 

"B" and "C". The delineation done by the District was reviewed by Burgess & Niple 

and minor changes were made with the concurrence of the District. However, the 

routing and lag time parameters for this area were estimated by Burgess & Niple. 

3 . 2  Physical Param- 

3.22.1 Watershed Sub-Basin Parameters 

The watershed sub-basin parameters were estimated in conformance with the 

Design Manual. The procedures used for estimating pxmlcters are conrained 

in the following sections. The descriptions only cover procedures which 

varied from the manual or procedures which could be done under the manual 

in more than one way. 

Soils Parameters 

General - Rainfall losses were estimated using the Green-Ampt infiltration 

equation. Soil textures were obtained from the following sources: 

1. Soil Survev of Gila Bend-Aio Area. Parts of Marico~a Countv and Pimrl 
Qunties. Arizona, (SCS Soil Survey), prepared by the United States 
Department of Agriculture, Soil Conservation Service, not dated 
(preliminary). 

2. A Materials Inventorv of Marico~a Countv (Materials Inventory), 
prepared by the Arizona Department of Transportation in cooperation with 
the Federal Highway Administration, dated August, 1977. 
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The SCS Soil Survey does not cover the portions of the watershed situated 

within the Barry M. Goldwater Military Reservation i,Miilitary Reservation), 

or the small portion which lies in the Papago Indian Reservation on the south 

side of the study area (refer to Exhibit "A"). The District, as mentioned 

above, prepared soils parameters for a portion of Basins 1 and 2. This part of 

the study area will hereinafter be referred to as the District Study Area. The 

District addressed the lack of soils data by characterizing the area as having 

either "Mountain" or "Valley" soil types. The distinction was made using 

slope as the differentiating criteria. Valley soil types were assigned to mild 

and gently sloping areas. Mountain soil types were assigned to steep, 

hillslope areas. The boundaries between Mountain and Valley soils were 

identified by visually examining the USGS quadrangle maps. The 

mountainous areas typically rise abruptly from the valley floor which makes a 

visual determination fairly easy and accurate to make. The Valley soils were 

characterized as a silt soil texture, and the Mountain soils were characterized 

as a sity clay roil texture. A percefit impervious value of 10% was assigned 

to the Mountain soils. These are conservative designations, typically at least 

one texture class lower than the average values for the adjacent areas where 

detailed soils information is available (refer to Table 4.2 of the Design 

Manual). These assumptions should result in conservatively high runoff rates. 

The Materials Inventory was used by Burgess & Niple to refine the method 

applied by the District. The Materials Inventory contains a set of general 

geologic maps that cover the study area at a scale of approximately 1-inch to 

14,667 feet. The geologic designations on these maps provide more detail for 

the Mountain and intermediate Hillslope regions. Hillslope regions are the 

transition areas behveen Mountain and Valley terrain classifications. Grateful 

acknowledgement is given to Mr. Bill Johnson of the SCS in Phoenix for 

assisting by relating the geologic descriptions to the corresponding SCS map 

units found in the SCS Soil Survey. The correlations made were as follows: 
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The "Q," soils were assigned the "Valley" designation created by the District 

because the numerous remaining SCS soil map unit designations correlate to 

this geologic classification. The individual SCS soil map units for Q, soils 

could not be delineated without a detailed soil survey done by soil scientists, 

which was beyond the scope of this contract. 

The boundaries of the geologic units were digitized into AutoCAD from the 

Materials Inventory maps. The boundaries were then plotted at 1" =2000' 

scale and overlaid on the USGS orthophoto maps, and the USGS quadrangle 

maps. The boundaries were visually adjusted using the terrain and surface 

colors (shades of grey) as a guide. Mr. Johnson provided guidelines for this 

process. The adjustments typically consisted of a shift in location of the 

polygon formed by the geologic boundary to correlate with the mountain or 

hillslope area apparent on the photograph and contour maps. The differences 

in location were attributed to the differences in scale (and corresponding 

accuracy) between the Materials Inventory maps and the USGS mapping. The 

shapes of the polygons did not require significant adjustment. 

The polygons which define the detailed SCS soil map units for the District 

Study Area were provided by the District in digital form as stated previously. 

The boundaries of SCS soil map units for the Burgess & Niple Study Area 

were digitized into AutoCAD using vellum copies of the original manuscripts, 
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which wexe obtained from the SCS. Some adjustments and corrections were 

made after a cursory review of the plotted soils maps was done by 

Mr. Johnson. A detailed review was not done by the SCS, but areas which 

could not be read on the prints provided by the SCS were clarified. The SCS 

Soil Survey referenced above has not been officially published for publieuse 

as of the date of this study; however, the data in unpublished format was 

obtained from the SCS with permission to use the information for a study of 

this type. The SCS was extremely helpful in ensuring that the most up to date 

information available was used for this study. 

Green-Ampt Parameters by SCS Soil Map Unit - The first step in 

determining rainfall loss values was to estimate Green-Ampt values for each 

SCS soil unit present on the watershed. This task was done by the District 

and the results furnished to Burgess & Niple. Refer to Tables S-1 and S-2. 

Table S-1 is an interpolation table used to determine the DTHETA and PSIF 

parameters given an XKSAT value. The table was derhed from Table 4.2 of 

the Design Manual. Table S-2 is a listing of the Green-Ampt parameters for 

every SCS soil map unit described in the SCS Soil Survey. It is important to 

note that the XKSAT values listed in Table S-2 are composite values based on 

the major and minor soils described in the SCS Soil Survey. The values of 

PSIF and DTHETA are obtained by looking up the composite XKSAT value 

in Table S-1 and returning the corresponding PSIF and DTHETA entries. 

The XKSAT column in Table S-2 is listed as "unadjusted" because vegetation 

cover density correction factors have not yet been applied. The entries for 

XKSAT in Table S-2 do not reflect major and minor soils with the "sand" soil 

texture classification. Therefore, the table values do not exceed 1.2-inches 

per hour. This was done since the majority of the "sand" soils lie in wash 

channel bottoms. Averaging in the high XKSAT value for sand (4.6-inches 

per hour) results in an unrealistically high XKSAT value for the map unit 

which is not representative of the watershed coverage as a whole. Also, 

losses associated with the channel bed soils are included in the model as 

transmission losses. 
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Green-Ampt Parameters by Sub-Basin - The XKSAT and RTIMP 

parameters were estimated for each sub-basin by calculating composite values 

based on area. The limits for each soil map unit present on the District Study 

Area were furnished to Burgess & Niple in AutoCAD (DWG) format, as 

mentioned previously. The remaining portions of the watershed covered by 

the SCS Soil Survey were digitized from the 1" =2000' scale p r e l i i a r y  soils 

maps furnished by the SCS. The soil map unit limits for the remaining 

portions of the watershed (Military Reservation and Papago Indian 

Reservation) were defined using the method described previously. These 

limits were then digitized into AutoCAD. The sub-basin and major basin 

boundaries were digitized as a part of the sub-basin delineation process. The 

AutoCAD drawing fdes were then converted to ARCnNFO format for 

calculation of soils and sub-basin areas. ARCIINFO, a geographic 

information system software package, is a more efficient tool for computing 

areas of multiple polygons than AutoCAD. 

The composite values of XKSAT and RTIMP were calculated for each sub- 

basin using a spreadsheet after the polygon areas were calculated. Refer to 

Table S-3. Table S-3 is the calculations summary for estimating the XKSAT, 

RTIMP and Terrain Classifications for each sub-basin. The data in this table 

is sorted by sub-basin. The soil map units present in every sub-basin, and the 

corresponding area and unadjusted XKSAT values, are listed in the first three 

rows. The percent impervious values associated with each soil map unit are 

listed as " % Rock" in the fourth row. The composite XKSAT parameter 

shown in the 6th row was calculated by averaging the common logarithm of 

the XKSAT values from row three using area. This was accomplished by 

multiplying the total area of each soil map unit in the sub-basin by the 

common logarithm of the associated XKSAT value. The resultant products 

were then totalled and the sum was divided by the total area of the sub-basin. 

The result is the composite XKSAT parameter. The RTIMP parameter listed 

in the 10th row was calculated by averaging the RTIMP values from row four 

using area and a similar method to that described for the composite XKSAT 

parameter. The log-averaged XKSAT parameter was then adjusted for the 
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effects of vegetation cover using Figure 4.3 from the Design Manual. Refer 

to rows 6, 7, 8, and 9. The source of the Vegetation Cover Density value in 

row seven is discussed under Land Use Characteristics. 

Areas of desert pavement were encountered throughout the watershed. 

Although these areas appear on the surface to have high mnoff potential, a 

careful examination in the field yielded evidence to the contrary. The exposed 

gravel on the surface would seem to detain runoff and allow water to infiltrate 

into the sandy soils between the rocks. The surface, although crusted, appears 

moderately permeable. The characteristics of the underlying soil horizon were 

assumed to control. 

Watershed Delineation and Areas 

The SCS soil map unit boundaries and sub-basin delineations shown on 

Exhibits "R" md "C" were derived using the following process: 

District Study Area 

Sub-basin and soil map unit boundaries were provided by the District in 

AutoCAD @WG) digital format. The coordinate basis for the drawings was 

the National Geodetic Survey North American Datum of 1927 (NAD 1927). 

These drawings were plotted on mylar and overlaid on the quadrangle maps, 

orthophotographs, and SCS soil maps. Adjustments and revisions were made 

after a review of the mapping, and with the consent of the District. The sub- 

basin naming convention provided by the District was changed to the 

convention used for the Burgess & Niple Study Area. 

Burgess & Niple Study Area 

1. The soil map unit boundaries were digitized into AutoCAD using the 

mapping provided by the SCS. Refer to Section 2.1. The NAD 1927 

published state plane coordinates for the comers of the USGS quadrangle 
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maps (7.5-minute mapping) were first input to AutoCAD. The corners of 

the quadrangle maps were then used to calibrate the digitizer to the scale of 

the SCS soil maps, which are based on the USGS orthophotographs. The 

soils boundaries were then digitized using a Calcomp 9500 series 36"x48" 

digitizer. 

2. The sub-basin boundaries were determined using original copies of the 

USGS quadrangle maps and photo prints of the orrhophotographs. The 

delineation was done using the procedures described in Section 3.2.1. The 

boundaries were then digitized into AutoCAD using the procedure 

described in item 1 above. Routing paths and Lag T i e  flow paths were 

derived and digitized using the same procedure. 

3. Exhibits "B" and "C" have been prepared using photo-mosaicked copies of 

the USGS quadrangle maps, as described in Section 2.1 The graphic data 

prepared as described above was plotted onto ihe myiar base maps using a 

Calcomp 1077 plotter. Slight discrepancies between the plotted sub-basin 

boundaries, routing paths, and Lag Time flow paths, when compared to 

ridge lines and wash flow lines on the base maps, may be noted. These 

appear to be due to small errors in alignment and scale introduced by 

mosaicking the quadrangle maps together. These discrepancies do not 

affect the accuracy of the digital mapping. All digitizing was done on a 

quadrangle by quadrangle basis using original prints in order to isolate any 

digitizing error to individual maps. 

4. The areas of soil map units present in a sub-basin, and sub-basin total 

areas, were calculated by use of the MSDOS version of the ARC/INFO 

geographical information system computer program, version 3.4D. The 

soil map unit areas in Table S-3 are the total area of all polygons for a 

particular soil map unit within a sub-basin. The areas for each sub-basin 

and major basin are summarized in Table S-7. 
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Lnnd Use CharPMties 

The land use characteristics of the watershed were defined using the following 

five classifications: 

1. Valley; 
2. Hillslope; 
3. Mountain, 
4. Urban; and 
5. Row Crop Farmland. 

The Valley, Hillslope, and Mountain classifications were determined by 

assigning a terrain class to each SCS soil map unit present on the watershed. 

The percentages of each land use present in a given sub-basin was then 

determined by totalling the areas of the corresponding SCS soil map units, and 

dividing by the total sub-basin area. Refer to Tables S-2 and S-3. A terrain 

class was assigned to each SCS soil map unit generally using the following 

criteria. The selection for border line cases was made using engineering 

judgement after conferring with Mr. Bill Johnson of the SCS. 

1. The land slope range contained in the SCS Soil Survey was used in 

conjunction with the percent impervious for the map unit. 

2. The Valley terrain class was assigned if the slope range was between 0 and 

15 percent with a percent impervious value of zero. 

3. The Hillslope terrain class was assigned if the slope range was between 

1 and 15 percent and the soil map unit had a positive value for percent 

impervious. It was also assigned for slope ranges between 1 and 

25 percent, regardless of percent impervious value. 

4. The Mountain terrain class was assigned to soil map units with slope 

ranges between 10 and 75 percent. 
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The Urban land use only appears on sheet 1 of Exhibit "Be. The limits were 

determined using the aerial photographs for Gila Bend which were taken as a 

part of this study, and the USGS quadrangle maps. The percentage of urban 

land use assigned to each sub-basin is listed in Table S-4. These values were 

obtained by planimetering the areas of urban land use on Exhibit "B" and then 

dividing by the sub-basin area. The urban land use percentages include 

Interstate 8 and the Southern Pacific Railroad on sheet 1 of Exhibit "B". The 

effects of the impervious area associated with the interstate and the railroad 

was assumed to be negligible for the remainder of the watershed. 

The percent impervious for the urban area of the Town of Gila Bend was 

estimated to be 4596, based on field reconnaissance. The percent impervious 

for the interstate and railroad urban area was assumed to be 23%, based on 

paved width versus the width of the corridor. Refer to sheet 1 of 

Exhibit "B". The percent impervious for the stockyard and cotton gin area 

waqt of Gila Bend was assumed to be 1096, has4 or? field reconnaissance. 

The percent impervious for the military base was assumed to be 60%, based 

on field reconnaissance. 

The vegetation cover density percentage assigned to the Town of Gila Bend 

urban area was 25% for all but the area in sub-basin 7A. The urban area in 

7A was assigned an estimate of 29%. The vegetation cover density 

percentage assigned to the interstate and railroad corridor was an average of 

10%. The value assigned to the stockyard and cotton gin land was 5%. 

The row crop farmland land use also only appears on sheet 1 of Exhibit "B". 

The limits were determined by field reconnaissance. The entire farmland area 

was driven in the field and the limits plotted on the USGS quadrangle maps. 

The drainage patterns for the fields were also identified in the field. The area 

of row crop farmland was then planimetered for each sub-basin. 

Both the Urban and Row Crop Farmland areas lie entirely within the Valley 

terrain class. The total area of Valley terrain class for each sub-basin was 
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therefore adjusted by subtracting the percentages of urban and row crop 

farmland. Refer to columns 6 and 7 of Table S-4. 

The surface characteristics described above were then used to calculate 

composite values of RTIMP, DTHETA, vegetation cover density, and initial 

abstraction. These characteristics were also used to aid in determining which 

S-Graph type to use for each sub-basin. The data in Table S-4 was generated 

by column as follows: 

Column 1: Sub-basin name. 

Column 2: Unadjusted value of XKSAT, logarith averaged for the sub-basin. 
Taken from Row 6 of Table S-3. 

Column 3: Value of DTHETA for a dry watershed condition derived from 
Table S-1 using the XKSAT value in Column 2. 

Column 4: Value of DTHETA for a normal watershed condition derived 
from Table S-1 asizg the =SAT value in Column 2. 

Column 5: Value of PSIF derived from Table S-1 using the XKSAT value in 
Column 2. 

Column 6: The percentage of Valley terrain class in the sub-basin taken from 
Row 11 of Table S-3. 

Column 7: The actual percentage of Valley terrain class for the sub-basin. 
The values in columns 10 and 11 were subtracted from the value 
in column 6. 

Column 8: The percentage of Hillslope terrain class in the sub-basin taken 
from Row 12 of Table S-3. 

Column 9: The percentage of Mountain terrain class in the sub-basin taken 
from Row 13 of Table S-3. 

Column 10: The percentage of Row Crop Farm land use present in the sub- 
basin. 

Column 11: The percentage of Urban land use present in the sub-basin. 

Column 12: The average vegetation cover density percentage for the Valley, 
Hillslope, and Mountain terrain classes in the sub-basin. The 
percentage is based on field transects. 
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Column 13: The average vegetation cover density percentage for Row Crop 
Farmland land use present in the sub-basin. A value of zero has 
been assigned to all sub-basins, on the assumption that no crops 
would be present at the time of a major storm. This is a 
conservative assumption which decreases the correction factor 
applied to the XKSAT parameter in Table S-3. 

Column 14: The average vegetation cover density percentage for Urban land 
use present in the sub-basin. 

Column 15: The percent impervious value for Urban land use present in the 
sub-basin. It is a composite value based on the following 
assumptions: 

Interstate 8 and Railroad Corridor: 23 % 
Town of Gila Bend: 45% 

Luke Air Force Base Auxiliary Field: 60% 
Stockyard and Conon Gin Parcel: 10% 

Column 16: The percent impervious value for the Hillslope and Mountain 
terrain classes in each sub-basin. 

Column 17: The composite percent impervious value for each sub-basin. The 
weighting calculation was done as follows: 

( m+[81+[91) x [la + 

RTIMP (weighted) = 
[lo] x 0 + [ I l l  x [ l a  

100 

Where the number in brackets "[ 1" is the column number. 

Column 18: The composite DTHETA value for each sub-basin. The 
following assumptions were made for computing the values in 
this column: 

1. DTHETA (dry) was applied to the Valley, Hillslope, and 
Mountain terrain classes. 

2. DTHETA (normal) was applied to the Row Crop Farmland 
and Urban land use classes. 
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The weighting calculation was done as follows: 

( Pl+[81+[91) x 131 
DTHETA (weighted) = + ( [101+[111) x [41 

100 

Column 19: The composite vegetation cover density value for each sub-basin. 
The weighting caiculation was done as follows: 

(Pl+[81+[91) x [I21 + 

VCD (weightul) = [lo] x [13] + [Ill x [14] 
100 

Column 20: The composite initial abstraction in inches for each sub-basin. It 
is a composite based on the following assumptions: 

The values for initial 
abstraction were derived 

from Table 4.1 of the 
Design Manual. 

Surface 
Class 

Valley 

Hillslope 

Mountain 

Row Crop 

Urban 

The weighting calculation was done as follows: 

Initial 
Abstraction 
(inches) 

0.35 

0.15 

0.25 

0.50 

0.20 

x 0.35 + [8] x 0.15 + [9] 
u (weighted) = x 0.25 + [lo] x 0.50 + [Ill x 0.20 

100 

Column 21: The SGraph selected for application on each sub-basin. The 
Mountain S-Graph was selected when the total of columns 8 and 
9 was greater than 50%. The Valley S-graph was selected for 
values in column 6 greater than or equal to 50%. 
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The vegetation cover density values listed for each sub-basin in Column 12 of 

Table S-4 were based on observations made during the field reconnaissance. 

Vegetation density transects were taken at various locations on the watershed, 

in conjunction with the field cross sections. These locations are identified on 

Exhibit "C". The transects were taken using a 100-foot chain at a location far 

enough removed from a wash to be typical of the surrounding area. The 

assignment of an average cover density to each sub-basin was based on 

interpolation between known values, and engineering judgement. 

The following photograph is an example of an area with an estimated 

vegetation cover density of 25%. 

VCD at Loeation 1Ll 

(Sheet 6 of Exhibit "C") 

This photograph was taken in Sub-basin 1L at cross section 1 
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Lag Times 

A lag time for each sub-basin was evaluated using the following relationship: 

where LAG = basin lag time in hours. 

L = length of the longest watercourse in miles 

LC, = length along the watercourse to a point opposite the centroid 
in miles 

S = watercourse slope in feet per mile 

C = 24% (from U.S. Army Corps of Engineers, [COE]) 

m = 0.38 (from COE) 

K, = estimated mean Manning's value for all channels in the basin. 

The parameters listed above, which are necessary to estimate lag time, were 

derived from Exhibit "C". The information necessary to estimate lag time is 

contained in Tables S-5 and S-6. Refer to the example in the "Sample 

Calculation of Sub-Basin Parameters" section. 

Special consideration was not given to estimation of lag time for sub-basins 

containing row crop farm land. All of the fields on the watershed were 

evaluated during the field recomaissance. Each row was found to drain to a 

disposal channel and not from row to row in a zigzag fashion. The lag time 

flow paths for sub-basins containing row crop farmland typically follow the 

disposal channel alignments. Refer to sheet 1 of Exhibit "C". 
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The Design Manual lists two types of S-Graphs approved for use in Maricopa 

County. These are the Phoenix Mountain S-Graph and Phoenix Valley S- 

Graph. The selection of an S-Graph for use on a particular sub-basin was 

based on land characteristics. If over 50% of the basin was mountain and 

hillslope, then the Phoenix Mountain S-Graph was selected. If 50% or greater 

of the basin area was valley, then the Phoenix Valley S-Graph was selected. 

The S-Graph type selected for each sub-basin is listed in Table S-4. A 

separate SGraph based unit hydrograph was generated for each sub-basin by 

use of the computer program MCUHP2. This program was written by the 

Flood Control District and is furnished with the Design Manual. This 

program creates a set of unit hydrograph (UI) records for direct input to 

HEC-1. 

Sample Calculation of Sub-Basin Parameters 

The following is an example of the calculation procedures used in preparing 

the data in Tables S-3 through S-7. Sub-basin 2WW will be used for this 

example since all three terrain classes and a small area of Urban land use are 

present. 

Green-Ampt Parameter Calculations for Sub-Basin 2WW 

Step 1: Calculate the log-average value of XKYAT. Refer to Table S-3, 
page 28. 

Log-Avg XKSAT = I@', where a is: 

Log-Avg XKSAT = 100.'304 = 0.74 inches per hour 

( Log (0.44) x 14.5 +Log (0.28) x 1.3 \ 
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a = 
\ 3723.7 / 

L o g  (0.84) x 95 +Log (0.8) x 393.2 
+Log (0.4) x 575.9 +Log (0.97) x 92.8 
+Log (0.84) x 2506.9 +Log (0.48) x 44.1 - - -o.1304 



Step 2: Calculate the average Vegetation Cover Density (VCD) for the sub- 
basin. Refer to Table S-4, page 3. 

VCD (weighted) = I 15.0.+0 x 0 + 1.0-x 25.0 = 
100 I 

Use 15%. l?h value is then entered in Td le  S-3, page 28, row 7, 
for sub-basin 2 W .  

Step 3: Adjust XkX4T to reject the effects of vegetation cover. Refer to 
Table S-3, page 28. 

Ck = 0.889 + 1.111 x 0.15 = 1.06 
XKSAT (Adjusted) = 1.06 x 0.74 = 0.78 inches per hour 

Step 4: Calculate the composite value of RnMP for the Hillslope and 
Mountain terrain classes. Refer to Table S-3, page 28. The RTIMP 
for Valley areas is zero. 

RnMP (composite) = 
26 x 92.8 + 0 x 44.1 [ 3723.7 

Use RTIMP = 0.6%. mis value is then placed in column 16 of 
Td le  S-4. 

Step 5: Calculate the total percentages of Valley, Hillslope, and Mountain 
terrain classes present in the sub-basin. Refer to Table S-3, page 28. 

14.5 + 1.3 + 95.0 + 

Valley (composite) = 
393.2 + 575.9 + 2506.9 = 96% 

3723.7 1 
The Hillslope and Mountain percentages are calculated in a similar 
manner. 
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Step 6: Determine the D W T A  and PSIFparameters. Refer to Table S-4. 
Use the Log-Average XKSAT value of 0.74 to look up the values for 
DTHETA (dry), DTHETA (normal), and PSIF in Table S-3. 

DTHETA (dry) = 0.35 
DTHETA (normal) = 0.27 

PSIF = 3.49 inches 

The composite value of DTHETA is calculated as follows: 

0.35 x (96 + 1 +2) 

DTHETA (weighted) = [+0.27 x ;;0.21 x 1 = o.35 1 
Use DTHETA (weighted) = 0.35. 

Step 7: Calculate the composite value of RTIMP for the sub-basin. Refer to 
Table S-4. 

'(96 + 1 .+2) X 0.6 

RnMP (weighted) = (+lorP;1 ~ 4 0  = 1 
Step 8: Calculate the composite Initial Abstraction, IA, in inches. Refer to 

Table S-4, page 3. 

L4 (weighted) = I 2.5 x 0.25 + 0 x 0.5 + 1.0 x 0.2 
= o.34 

100 I 

SGraph Selection and Lag Time Calculation for Sub-Basin 2WW 

Step 9: Determine the $-Graph to use for sub-basin 2WW. Refer to Table 
S-4, columns 6 and 21. The Valley S-Graph is selected because the 
value in column 6, 96.3%, is greater than or equal to 50%. 
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Step 10: Estimate the average slope@ the L a g  Tine flow path for sub- 
basin 2WW. Refer to Table S-5, page 14. 

The Lag T i e  flow path (refer to sheets 1 and 2 of Exhibit "C") 
was divided into three reaches. The division was done by examining 
the quadrangle map to locate reaches where the slope change 
through the reach was not significant. An average slope for the sub- 
basin was then computed using the Pima County equation'. Using 
this method, the slope of each reach is catculated and placed in 
column 7 of Table S-5, for informational purposes. The factor, I, is 
then calculated using the expression: 

where L = reach length in feet; and H = elevation drop through the 
reach, in feet. The value for I is then placed in column 8. A value 
of I is calculated for all reaches. The values of I for the reaches are 
then totalled. For sub-basin 2WW the total, I,,,, is 1.224. 

The average slope for sub-basin 2WW is then calculated using the 
equation: 

where L is the total length of the Lag Time flow path in miles. 

For sub-basin 2WW: 

Use S, = 54 &./mi. 

This value is then placed in Table S-6, page 3, column 4. 

a ' ~e fe r  to Bibliography Reference Number 21. 
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Step 11: Estimate the lag time for sub-basin 2 W .  The lag time for sub- 
basin 2WW is then estimated using the expression set forth under 
"Lag in this section. The variable L was set equal to the 
flow path length of 8.98 miles. The variable LC, was estimated to 
be 4.17 miles. Refer to Sheets 1 and 2 of Exhibit "C" for a 
depiction of the flow path limits used to estimate L and &, for sub- 
basin 2WW. The coefficient C wils estimated using the expression 
C=24&. &, the mean Mannings n for all channels within the sub- 
basin, was estimated by calculating a composite value based on the 
sub-basin surface characteristics. The typical values used for each 
sub-basin were: 

Surface 
Characteristic 

These values were estimated during the field reconnaissance. The 
composite value of K,, for sub-basin 2WW was calculated as follows: 

Valley 

Hillslopes 

Mountains 

This is the value shown in Table S-6. The estimated lag time was 
then calculated as follows: 

0.05 

0.06 

0.08 

J i l g = C x  L x -  ( ::I- 
= 2.27 hours = 136 minutes 

11358-R April 10, 1992 Page 3-26 



GILA BEND 
FLOODPLAIN DELINEATION STUDY 

FCD 90-67 



TABLE S-1 

DTHETA AND PSIF INTERPOLATION TABLE 
USING XKSAT 

(Qor0.W < XKSAT < = 1.20) 

XKSAT DTHETA DTHETA PSIF 
(rounded Dry) (Normal) 
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TABLE S-1 

DTHETA AND PSIF INTERPOLATION TABLE 
USING XKSAT 

(For 0.00 < XIGEAT c = 1.20) 

XKSAT DTHETA DTHETA PSIF 
(rounded Dry) (Normal) 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-2 

SUMMARY 
of 

GREEN-AMlT PARAMETERS BY SCS MAP UNIT 

SCS Soil XKSAT DTHETA DTHETA Slope Terrain 
Map Unit Wnadj) PSIF (Dry) (Normal) RTIMP Range (%) Class 

Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-2 

SUMMARY 
of 

G R E E N - r n  PARAMETERS BY SCS MAP UNIT 

SCS Soil XKSAT DTFIETA DTFIETA Slope Terrain 
Map Unit Wnadj) PSLF Dry) (Normal) RTIMP Range (%) Class 

275 0.28 3.66 0.35 0.25 
276 0.22 4.43 0.37 0.25 
277 0.02 9.40 0.20 0.10 
278 0.43 4.23 0.35 0.25 
279 0.02 9.40 0.20 0.10 
280 0.04 8.20 0.25 0.15 
28 1 0.43 4.23 0.35 0.25 
282 0.02 9.40 0.20 0.10 
284 0.28 3.66 0.35 0.25 
285 0.04 8.20 0.25 0.15 
287 0.22 4.43 0.37 0.25 
288 0.22 4.43 0.37 0.25 
290 0.35 4.03 0.35 0.25 
29 1 0.50 4.06 0.35 0.26 
295 0.44 4.21 0.35 0.25 
296 0.28 3.66 0.35 0.25 
297 0.16 6.29 0.40 0.25 
299 0.27 3.61 0.35 0.25 
301 0.50 4.06 0.35 0.26 
303 EVAL 0.00 0.00 0.00 
306 0.40 4.30 0.35 0.25 
307 0.40 4.30 0.35 0.25 
310 1.20 2.40 0.35 0.30 
312 0.91 3.09 0.35 0.28 
313 0.80 3.35 0.35 0.28 
316 1.20 2.40 0.35 0.30 
3 17 0.59 3.85 0.35 0.26 
32 1 0.40 4.30 0.35 0.25 
322 0.97 2.95 0.35 0.29 
323 0.50 4.06 0.35 0.26 

0 % 
0 % 
0% 
0% 
0 % 
0 % 
0% 
0% 
0% 
0 % 
0 % 
0 % 
0% 
0 % 
0 % 
0 % 
0 % 
0 % 
0 % 

EVAL 
10% 
15 % 
0 % 
0 % 
0% 
0 % 
15 % 
0 % 
26% 
0% 

Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 

Hillslope 
Hillslope 
Valley 
Valley 
Valley 
Valley 

Mountain 
Valley 

Mountain 
Valley 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

File = 1 

TABLE 5-2 

SUMMARY 
of 

GREEN-AMPT PAJLOiETERS BY SCS MAP UNIT 

SCS Soil XKSAT DTHETA DTHETA Slope Terrain 
Map Unit Wnadj) PSIF (Dry) (Normal) RTDlP Range (%) Class 

324 0.84 3.26 0.35 0.28 0% 1-15 
325 1.20 2.40 0.35 0.30 0 % 0-3 
326 1.20 2.40 0.35 0.30 15 % 1-15 
327 1.20 2.40 0.35 0.30 0 % 1-10 
328 0.48 4.11 0.35 0.26 0 % 5-15 
329 0.25 3.50 0.35 0.25 0 % 0-3 
330 0.28 3.66 0.35 0.25 0% 0-3 
331 0.40 4.30 0.35 0.25 0% 1-5 
333 0.82 3.30 0.35 0.28 0% 0-3 
334 0.84 3.26 0.35 0.28 0 % 1-15 
335 0.63 3.75 0.35 0.26 19% 10-55 
336 0.40 4.30 0.35 0.25 0 % 0-3 
337 0.40 4.30 0.35 0.25 0% 25-65 
338 0.49 4.09 0.35 0.26 10% 1-25 
339 0.17 5.98 0.39 0.25 0% 0- 1 
340 0.66 3.68 0.35 0.27 0 % 3-25 
34 1 0.55 3.94 0.35 0.26 0 % 1-10 
342 0.58 3.87 0.35 0.26 18% 3-25 
345 0.51 4.04 0.35 0.26 0% 25-55 
346 0.07 8.28 0.28 0.15 0% 0-3 
347 EVAL 0.00 0.00 0.00 EVAL N/A 
401 0.40 4.30 0.35 0.25 20 % 15-65 
402 0.40 4.30 0.35 0.25 40 % 15-65 

Valley 0.25 3.50 0.35 0.25 0% 0-15 
Mountain 0.02 9.40 0.20 0.10 10% 15-75 

Valley 
Valley 

Hillslope 
Valley 

Hillslope 
Valley 
Valley 
Valley 
Valley 
Valley 

Mountain 
Valley 

Mountain 
Hillslope 
Valley 

Hillslope 
Valley 

Hillslope 
Mountain 

Valley 
Valley 

Mountain 
Mountain 

Valley 
Mountain 
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TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

s d l ~ ~ u d l ~ . + . . .  116950 4 6 7 3  539.01 0.a 128.10 0.m 0.m om 0.m om 0.m 0.w 

X K S A T W j )  ... 0.4 01 0.9 1.2 0.82 
X Roct ... IOS 15% 15% 0% 0% 

T m h c h "  ... W L D p  W L D p  M& v* v* 

0.m . . XKSAT (Log averaged) 
12% . . Vegetation Cover Density (VCD) in percent 

1.02 .. Ck: 0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.51 .. XKSAT (Adj. for VCD using Ck=XXSAT(adj)/XKSAT(unadj)) 
13% . . RTIMP (Composite) 
10% .. Terrain = Valley (composite) 
49% . . Terrain = Hillside (composite) Totd h io quare miles = 2.100 

42% .. Terrain = Mountain (composite) 

0.40 . . XKSAT (Log averaged) 
25% .. Vegetation Cover Density (VCD) in percent 

1.17 .. Ck: 0.889+1.111*VCE - P.pplicd EXCEPT for %SAT> =I.? Rr VCD< -1091 
0.47 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

2% .. RTIMP (Composite) 
89% .. Terrain = Valley (composite) 
11% . . Terrain = Hillside (composite) Total h in quare mils  = 2.100 

0% . . Terrain = Mountain (composite) 

0.28 . . XKSAT (Log averaged) 
25 5% . . Vegetation Cover Density (VCD) in percent 

1.17 .. Clr:0.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=10% 
0.33 . . XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) Total Arep in quare miler = 3.832 

a 0% .. Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASlN 

0.02 . . XKSAT (Log averaged) 
10% .. Vegetation Cover Density (VCD) in percent 
1.00 .. CL:0.889+l.lll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)MSAT(uaadj)) 
10% . . RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) Total Am id square milea = 0.338 

100% .. Terrain = Mountain (composite) 

0.35 . . XKSAT (Log averaged) 
24% . . Vegetation Cover Density (VCD) in percent 
1.16 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&'V'CD<=iO% 
0.40 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TOM ~m id aqum miIpa = 3.912 

0% . . Terrain = Mountain (composite) 

0.76 . . XKSAT (Log averaged) 
14% . . Vegetation Cover Density (VCD) in percent 

1.04 .. Ck:0.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=10% 
0.80 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(dj)) 
14% . . RTIMP (Composite) 
35% .. Terrain = Valley (composite) 
22% . . Terrain = Hillside (composite) Totd h in uluprs miled = 5.546 

43% .. Terrain = Mountain (composite) 
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TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

1.01 . . XKSAT (Log averaged) 
11 46 . . Vegetation Cover Density (VCD) in percent 

1.01 .. Ck:0.889+l.lll*VCD-AppiiedEXCEPTforXKSAT>=l.2&VCD<=10% 
1.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(sdj)/XKSAT(unadj)) 
21% . . RTIMP (Composite) 
18% .. Terrain = Valley (wmposite) 
0% . . Terrain = Hillside (composite) TOW Ares in aquare miles = 3.783 

82% . . Terrain = Mountain (composite) 

1H ~dlM.pUdtNo .... 313 321 372 311 32.5 326 327 335 0.w 0 .w 0.w 0.w 
sdnapwtM~) ... 61.60 674.M 121J.W 3m.W 1Jl.w %.a %7.m IM.60  0.w 0.w 0.w 0.w 

X K S A T W )  ... 0.8 0.4 0.91 0 1.2 1.2 1.2 0.63 
X Kcd . OX 0% 26% OX OX 15% 0% 19s 

TemhCCr ... V w  Vdky  M& V w  Vdky NU*+ Vdky  M e  

0.73 .. XKSAT (Log averaged) 
27 96 . . Vegetation Cover Density (VCD) in percent 

1.19 .. e. 0.889+1.111*VCD - Applied EXCEFT Tur =SAT> =1.2 & VCD< =lo% 
0.87 .. XKSAT (Adj. for VCD using Ck=XKSAT(dj)/XKSAT(unadj)) 
W% . . RTIMP (Composite) 
42% .. Terrain = Valley (composite) 
1% . . Terrain = Hillside (composite) Total Amain aquare miles = 6.769 

57% . . Terrain = Mountain (composite) 

0.37 .. XKSAT (Log averaged) 
21 96 . . Vegetation Cover Density (VCD) in percent 

1.12 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.41 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(uaadj)) 

0% .. RnMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TotalAresinaquaremika= 4.105 

0% .. Terrain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRALN CLASSIFICATIONS BY SUBBASIN 

W WM~IMNO .... M& v.l*r o.m o.m o.m o.m om 0.m o.m om o.m o.m 
M I M ~ I M M ~ ) . . .  a m  32.10 o.m 0.m o.m o.m o.m o.m o.m om o.m o.m 

a c U T W )  ... 0- 0.25 
96 Cat ... 10% 0% 

T r n i C r  ... M d  v.u.y 

0.02 .. XKSAT (Log averaged) 
11 % .. Vegetation Cover Density (VCD) in percent 
1.01 .. Ck.O.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD using CL=XKSAT(adj)/XKSAT(unndj)) 

9% . . RTIMP (Composite) 
8% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) Total Atea m lqupre milea = 0.617 

92% . . Terrain = Mountain (composite) 

0.02 . . XKSAT (Log averaged) 
10 % . . Vegetation Cover Density (VCD) in percent 
1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT!adj?E-SP.T(unndj)) 
10% .. RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) ~ o ( p l h i n l q u p r e m i l e s =  1.075 

100% . . Terrain = Mountain (composite) 

0.18 . . XKSAT (Log averaged) 
20 % . . Vegetation Cover Density (VCD) in peneat 
1.11 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.20 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(dj)) 

2% .. RTIMP (Composite) 
80% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) Tot.LAteailqupremiles= 4.691 

20% . . Terrain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.02 . . XKSAT (Log averaged) 
10 96 .. Vegetation Cover Density (VCD) in percent 

1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unsdj)) 
10% . . RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% . . Terrain = W s i d e  (composite) ToWAmaiasqnwedk = 2.190 

100% .. Terrain = Mountain (composite) 

0.45 .. XKSAT (Log averaged) 
19 % . . Vegetation Cover Density (VCD) in percent 

1.10 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.49 .. =SAT (Aaj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) ToW Area in qum miles = 2.754 

0% . . Terrain = Mountain (composite) 

0.66 .. XKSAT (Log averaged) 
14% .. Vegetation Cover Density (VCD) in percent 

1.04 .. Ck: 0.889+1.1ll*VCD -Applied EXCEPT forXKSAT> =1.2 & VCD< =lo% 
0.69 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
10% . . RTIMP (Composite) 
43% .. Terrain = Valley (composite) 
11% . . Terrain = Hillside (composite) ToWAmainqmremilea = 5.228 

46% . . Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.50 . . XKSAT (Log averaged) 
18 % . . Vegetation Cover Density (VCD) in percent 

1.09 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.54 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(uaadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) TotJhinsquusmilPs= 4565 

0% . . Terrain = Mountain (composite) 

0.13 . . XKSAT (Log averaged) 
23 % .. Vegetation Cover Density (VCD) in percent 

1.14 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.15 .. XKSM (Aij. fc; VCD using Ck=XKSAT(adj)/XKSAT(uaadj)) 

4% .. RTIMP (Composite) 
63% .. Terrain = Valley (composite) 
0% ., Terrain = Hillside (composite) TOU h in squus miles = 5.304 

37% . . Terrain = Mountain (composite) 

0.45 . . XKSAT (Log averaged) 
13 96 .. Vegetation Cover Density (VCD) in percent 

1.03 .. Ck: 0.889+1.111*VCD - Applied EXCEPT for =SAT> -1.2 & VCD< =lo% 
0.47 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)KKSAT(uaadj)) 
13% .. RTIMP (Composite) 
23% .. Terrain = Valley (composite) 

' 

27% . . Terrain = Hillside (composite) ~o(~Ammsrpurmika=  2.899 

50% .. Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.73 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.07 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.78 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)fl(KSAT(unadj)) 

9% . . RTIMP (Composite) 
29% .. Terrain = Valley (composite) 
33% .. Terrain = Hillside (composite) Total Area in qmme mile = 4.767 

39% . . Terrain = Mountain (wmposite) 

0.66 .. XKSAT (Log averaged) 
14% .. Vegetation Cover Density (VCD) in percent 

1.04 .. Ck.0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.69 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

6% . . RTIMP (Composite) 
71% .. Terrain = Valley (wmposite) 
5% .. Terrain = Hillside (composite) Totnl Area in sqrurr rmlen = 4.674 

25% . . Terrain = Mountain (wmposite) 

0.86 . . XKSAT (Log averaged) 
18 % . . Vegetation Cover Density (VCD) in percent 

1.09 .. Ck: 0.889+ 1.111*VCD - Applied EXCEPT for =SAT> = 1.2 & VCD< = 10% 
0.93 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% . . Terrain = Hillside (composite) TotPIAreainqmmermlen = 3.193 

0% .. Terrain = Mountain (wmposite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSLFICATIONS BY SUB-BASIN 

0.64 .. XKSAT (Log avenged) 
14% .. Vegetation Cover Density (VCD) in percent 

1.04 .. CL:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.67 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unedj)) 

6% . . RTIMP (Composite) 
59% .. Terrain = Valley (composite) 
19% . . Terrain = Hillside (composite) ToWAreaio-mila = 2.163 

21% . . Terrain = Mountain (composite) 

0.76 . . XKSAT (Log averaged) 
15 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for =SAT> =1.2 & VCDC =lo% 
8.M .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(uaadj)) 

7% . . RTIMP (Composite) 
57% .. Terrain = Valley (composite) 
15% . . Terrain = Hilside (composite) To(slAreah~milea= 0530 

28% . . Terrain = Mountain (composite) 

0.55 . . XKSAT (Log averaged) 
15 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.58 .. XKSAT (Adj, for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) ToWAreaimaqo~rrmilos- 2.618 

0% . . Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFlCATIONS BY SUB-BASIN 

0.56 .. XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.07 .. Ck:0.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=lO% 
0.60 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside. (composite) ToWAreamsqwmmilea- 5323 

0% . . Terrain = Mountain (composite) 

0.08 .. XKSAT (Log averaged) 
19 % . . Vegetation Cover Density (VCD) in percent 

1.10 .. Ck.0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.08 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

5% .. RTIMP (Composite) 
53% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) Total Area in sqwv mile = 4.335 

47% . . Terrain = Mountain (composite) 

0.16 . . XKSAT (Log averaged) 
37% .. Vegetation Cover Density (VCD) in percent 

1.30 .. Ck: 0.889+1.111*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.20 . . XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

2% . . RTIMP (Composite) 
82% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) ToWAreain-miles= 3313 

18% .. Terrain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.02 .. XKSAT (Log averaged) 
10% .. Vegetation Cover Density (VCD) in percent 

1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
10% .. RTIMP (Composite) 
0% .. Temin = Valley (wmposite) 
0% . . Temin = Hillside (composite) ToWAreahsqoplamile8= 2315 

100% .. Terrain = Mountain (wmposite) 

0.02 .. XKSAT (Log averaged) 
10% .. Vegetation Cover Density (VCD) in percent 

1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XK3AT (Adj. fat VCD using C~=xKSAT(adj)rn-P?-T{dj)) 
10% . . RTIMP (Composite) 
0% .. Terrain = Valley (wmposite) 
0% . . Terrain = Hillside (composite) Tom ~ r e a  h aqrurs miles = 1.750 

100% . . Temin = Mountain (composite) 

0.11 .. XKSAT (Log averaged) 
21 % .. Vegetation Cover Density (VCD) in percent 

1.12 .. Ck:0.889+1.11l*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.12 . . XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unsdj)) 

3% . . RTIMP (Composite) 
67% .. Terrain = Valley (wmposite) 
0% . . Terrain = Hillside (composite) ToWAreainaqrursmJps- 0.997 

33% . . Temin = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.02 . . XKSAT (Log averaged) 
10% . . Vegetation Cover Density (VCD) in percent 

1.00 .. Ck: 0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(dj)) 
10% . . RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) TanlAreamsqummika= 0.745 

100% .. Terrain = Mountain (composite) 

0.09 . . XKSAT (Log averaged) 
20% . . Vegetation Cover Density (VCD) in percent 

1.11 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXRSAT>=1.2&VCD<=lO% 
0.10 .. XKSAT (Adj. ior VCD using Ck=XKSAT(adj)/XKSAT(dj)) 

4% . . RTIMP (Composite) 
61% .. Termin = Valley (composite) 
0% . . Terrain = Hillside (composite) Tanl Area m squm miles = 1.125 

39% . . Terrain = Mountain (composite) 

0.15 . . XKSAT (Log averaged) 
23 % . . Vegetation Cover Density (VCD) in percent 

1.14 .. Ck. 0.889+1.111*VCD - Applied EXCEPT for XKSAT> ~ 1 . 2  & VCD< =lo% 
0.18 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(dj)) 

2% .. RTIMP (Composite) 
81% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) TotdAreainsqummika= 1594 

19% .. Terrain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUBBASIN 

0.02 . . XKSAT (Log averaged) 
10% .. Vegetation Cover Density (VCD) in p e m t  
1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unndj)) 
10% . . RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) Totslkeammpammika= 0.870 

100% .. Terrain = Mountain (composite) 

0.02 . . XKSAT (Log averaged) 
10% .. Vegetation Cover Density (VCD) in percent 
1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD ~rsing Ck=XKSAT(adj)/XKSAT(unadj)) 
10% . . RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% .. Temin = Hillside (composite) ~ o t d b i n m p a m m i k a =  1.161 

100% .. Terrain = Mountain (composite) 

0.02 .. XKSAT (Log avmged) 
10% .. Vegetation Cover Density (VCD) in percent 
1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unndj)) 
10% .. RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) ~otdkeammpamrmlas - 2.189 

100% .. Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSiFICATIONS BY SUB-BASIN 

0.04 . . XKSAT (Log averaged) 
16 46 . . Vegetation Cover Density (VCD) in percent 

1.07 .. C ~ : O . ~ ~ ~ + I . ~ ~ ~ * V C D - A ~ ~ ~ ~ ~ ~ E X C E P T ~ O ~ X K S A T > = ~ . ~ & V C D < = ~ O %  
0.04 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unedj)) 

7% . . RTIMP (Composite) 
25% .. Terrain = Valley (wmposite) 
0% .. Terrain = Hillside (composite) Total Area in sq.nre laSa = 0.943 

75% .. Terrain = Mountain (wmposite) 

0.20 .. XKSAT (Log averaged) 
35% .. Vegetation Cover Density (VCD) in percent 

1.28 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
6.26 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)XKSAT(unadj)) 
1 % . . RTIMP (Composite) 

92% .. Terrain = Valley (wmposite) 
0% .. Terrain = Hillside (composite) TotPIAreainmpammiles= 1.404 

8% . . Terrain = Mountain (composite) 

0.16 . . XKSAT (Log averaged) 
32 46 . . Vegetation Cover Density (VCD) in percent 

1.24 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.20 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)XKSAT(uaadj)) 

2% .. RTIMP (Composite) 
sZ% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) T o W A r e a i n ~ n n i k =  2.199 

18% . . Terrain = Mountain (wmposite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.02 . . XKSAT (Log averaged) 
20% .. Vegetation Cover Density (VCD) in pewat 

1.11 .. Ck:0.889+1.111*VCD-ApptiedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.02 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
10% . . RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) Totdhminwaprsmib-  3373 

100% .. Terrain = Mountain (composite) 

0.17 . . XKSAT (Log averaged) 
13 % .. Vegetation Cover Density (VCD) in perrent 

1.03 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for =SAT> =1.2 & VCD< =lo% 
n ,.,, r n  .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

9% . . RTIMP (Composite) 
29% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) TotalAreainsqo~nsmib= 3Jl2 

70% . . Terrain = Mountain (composite) 

0.29 .. XKSAT (Log averaged) 
14 % . . Vegetation Cover Density (VCD) in percent 

1.04 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.30 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 
10% . . RTIMP (Composite) 
3% .. Terrain = Valley (composite) 

28% .. Terrain = Hillside (composite) ToW hm in waprs miles = 2.917 

70% .. Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.79 . . XKSAT (Log averaged) 
14 % . . Vegetation Cover Density (VCD) in percent 
1.04 .. C ~ : ~ . ~ ~ ~ + ~ . I ~ ~ * V C D - A ~ P ~ ~ ~ ~ E X C E P T ~ ~ ~ X K S A T > = ~ . ~ & V C D < = ~ ~ %  
0.83 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)flMSAT(uaadj)) 

5% . . RTIMP (Composite) 
60% .. Terrain = Valley (wmposite) 
9% .. Terrain = HiUsi& (composite) TOW Area i .q.ue maea = 3.667 

31% . . Terrain = Mountain (composite) 

0.80 . . XKSAT (Log averaged) 
16 5% . . Vegetation Cover Density (VCD) in percent 
1.07 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.85 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

4% . . RTIMP (Composite) 
70% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) T&aIAreaiaqnaren&a = 1.819 

30% .. Terrain = Mountain (composite) 

s d l ~ ~ u d t l ~ ~ ) . . .  91.70 18130 617.m b(.m 1m.m i w . a  om om om o m  om o m  
XKSATWj) ... 0.4 0.91 0.59 0.1 1.2 0.m 

X m ... 10% 0% IS. OX 0 s  10% 
T&C*r ... V* M A  V* v.Uq MPuP 

0.09 . . XKSAT (Log averaged) 
12% .. Vegetation Cover Density (VCD) in percent 
1.02 .. Ck:0.889+1.111*VCD-AppliedEXCEPfforXKSAT>=1.2&VCD<=10% 
0.09 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)iXKSAT(unadj)) 

9% .. RTIMP (Composite) 
21% .. Terrain = Valley (wmposite) 
3% .. Terrain = Hillside (composite) Total Area i aqnare milea - 4.899 

77% . . Terrain = Mountain (composite) 





TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.06 . . XKSAT (Log averaged) 
17 % . . Vegetation Cover Density (VCD) in percent 
1.08 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.06 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lM(SAT(uaadj)) 

6% . . RTIMP (Composite) 
40% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) T o W A r e a i s q ~ n a i l e s =  10306 

60% .. Terrain = Mountain (composite) 

2Y Sdl Hq W N o .  ... 266 2W 3QI Y)6 112 311 321 324 3Y 329 M d  V.114 

S P U M q U n i t * l a ( u )  ... 62.W 230 U8.M Ii9.Y) 1.0 631.60 18m.9 1293.70 1%- 1W.W 4M4 IM.1) 
) [KsATR~ .~~ ) . . .  0.u 0.w 0.5 0.4 0.91 0 . 9  0.4 0.w 1.2 O.Y 0.m o.u 

Slloct... OX 0% 0% 10% 0% 15% 0% 0% 0% 0% 10% 0% 
T a n b C l u  ... V* v* V* w,Llc V* M d  V* V* V* V* M d  V.L4 

0.35 .. XKSAT (Log averaged) 
12% . . Vegetation Cover Density (VCD) in percent 
1.02 .. Ck:0.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=lO% 
0.36 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

2% .. RTIMP (Composite) 
86% . . Terrain = Valley (composite) 
2% . . Terrain = Hillside (composite) ToWAreamsq~nmi lm= 13397 

13% . . Terrain = Mountain (composite) 

0.07 . . XKSAT (Log averaged) 
21 % . . Vegetation Cover Density (VCD) in percent 
1.12 .. Ck:0.889+1.Ill*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.08 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

5% . . RTIMP (Composite) 
49% . . Terrain = Valley (composite) 
0% . . Terrain = (composite) Total Area in - .3ea = 5.102 

51% . . Terrain = Mountain (composite) 



TABLE 5 3  
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.17 .. XKSAT (Log averaged) 
20% .. Vegetation Cover Density (VCD) in percent 
1.11 .. Ck:0.889+1.111*VCD-AppLiedEXCEFTforXKSAT>=1.2&VCD<=lO% 
0.18 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unndj)) 

2% .. RTIMP (Composite) 
84% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) TOWArmhspare&= 3.730 

16% . . Terrain = Mountain (composite) 

0.06 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 
1.07 .. Ck:0.889+1.111*VCD-App~edEXCEFTforXKSAT>=1.2&VCD<=10% 
8.87 .. XXSAT (Adj. for WCD w i g  Ck=](iiSAT(adj)/XKSAT(unadj)) 

6% .. RTIMP (Composite) 
45% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) TOW hca in mpmm mile = 1.402 

55% .. Terrain = Mountain (composite) 

0.40 .. XKSAT (Log avenged) 
22% .. Vegetation Cover Density (VCD) in percent 

1.13 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.45 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/]MSAT(dj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) ~ o w ~ r e a i n s p a r e & =  4381 

0% . . Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFZCATIONS BY SUB-BASIN 

0.45 . . XKSAT (Log avenged) 
20% . . Vegetation Cover Density (VCD) in percent 

1.11 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.50 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% .. Terrain = Hillside (composite) ~ o w ~ r e a i n s q o n r a & =  0538 

0% . . Terrain = Mountain (wmposite) 

0.04 . . XKSAT (Lug averaged) 
14 % . . Vegetation Cover Density (VCD) in percent 

1.04 .. Ck: 0.889+1.111*VCD -AppliedEXCEPTforXKSAT>=l.2&VCD<=lO% 
0.04 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

7% .. RTIMP (Composite) 
30% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) T ~ w  Area in sqnnre miles = 4.U5 

70% .. Terrain = Mountain (composite) 

0.31 . . XKSAT (Log averaged) 
20% .. Vegetation Cover Density (VCD) in percent 

1.11 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=l.2&VCD<=10% 
0.35 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TotnlAreainsqonramika= 5510 

0% .. Terrain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.08 . . XKSAT (Log avenged) 
24% .. Vegetation Cover Density (VCD) in percent 

1.16 .. Qr:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD~=10% 
0.09 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

4% .. RTIMP (Composite) 
56% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) ~ o ~ h m i a - d m =  6.689 

44% .. Terrain = Mountain (composite) 

0.20 . . XKSAT (Log averaged) 
20% .. Vegetation Cover Density (VCD) in percent 

1.11 .. Ck.0.889+l.lll*VCD-ApplidEXCEPTforXKSAT>=1.2&VCD<=10% 
Q 

0.22. .. :.XSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(uoadj)) 
3% .. RTIMP (Composite) 

70% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) ~ o ~ h m k ~ - m i l m =  6.756 

30% . . Terrain = Mountain (composite) 

0.05 .. XKSAT (Log averaged) 
15 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.05 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(uaadj)) 

7% . . RTIMP (Composite) 
34% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) T o W A r a i - d m =  2317 

66% .. Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUBBASIN 

0.25 .. XKSAT (Log averaged) 
22 % . . Vegetation Cover Density (VCD) in percent 

1.13 .. Ck:0.889+l.lll*VCD-AppliedEXCEPTforXKSAT>=l.2&VCD<=10% 
0.28 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) T o W A R . i . q r u v a ~ =  0.892 

0% . . Terrain = Mountain (composite) 

0.26 . . XKSAT (Log averaged) 
22% . . Vegetation Cover Density (VCD) in percent 

1.13 .. Ck:0.889+l.lll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.29 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)XK.SAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) ToW AR. in sqonre milea = 4.191 

0% .. Terrain = Mountain (composite) 

0.25 . . XKSAT (Log averaged) 
22% .. Vegetation Cover Density (VCD) in percent 

1.13 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.29 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) ToWAreainsqlunemiiea = 5.178 

0% .. Terrain = Mountain (wmposite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.81 . . XKSAT (Log averaged) 
15% .. Vegetation Cover Density (VCD) in percent 

1.06 .. Ck. 0.889+1.111*VCD - Applied EXCEPT for =SAT> = 1.2 & VCD< =lo% 
0.86 .. XKSAT (Adj. for VCD using Clr=XKSAT(adj)/XKSAT(unedj)) 
0% .. RTIMP (Composite) 

100% .. Terrain = Vdey  (composite) 
0% .. Terrain = Hillside (composite) ToWArmmsqwmmilpa= 0.911 

0% .. Terrain = Mountain (composite) 

0.25 .. XKSAT (Log averaged) 
26 % .. Vegetation Cover Density (VCD) in percent 

1.18 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.29 .. XKSAT (Adj. for VCu usmg Ck=XKSAT(adj)/XKSAT(dj>) 
0% . . RTIMP (Composite) 

100% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) ToWAreamsqo~milpa= 9.611 

OW . . Terrain = Mountain (composite) 

0.25 .. XKSAT (Log averaged) 
24% .. Vegetation Cover Density (VCD) in percent 

1.16 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforM<SAT>=1.2&VCD<=10% 
0.29 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(dj)) 
0% .. RTIMP (Composite) 

100% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) ToWArp.insqo~milPs= 0.847 

0% . . Tenain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.27 .. XKSAT (Log averaged) 
21 % . . Vegetation Cover Density (VCD) in percent 

1.12 .. CL: 0.889+1.111*VCD- AppliedEXCEPT forXKSAT>=1.2 &VCD<=lO% 
0.31 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) Total Area in nqmm? mila, = 1.781 

0% .. Terrain = Mountain (wmposite) 

0.75 .. XKSAT (Log averaged) 
17 % . . Vegetation Cover Density (VCD) in percent 

1.08 .. Ck.0.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=10% 
0.80 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% . . Terrain = Hillside (composite) To@  are^ in aquar% milea = 1.668 

0.46 .. XKSAT (Log averaged) 
?3 % . . Vegetation Cover Density (VCD) in percent 

1.17 .. Ck:0.889+1.lll*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=10% 
0.54 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) ToWAream-milea - 0.928 

0% . . Terrain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

2SS M I M ~ I M N O  .... 312 317 nl 3 n  323 3 z  MI 0.m 0.m 0.m o.m om 
M I M ~ U ~ * W )  ... 1m.m w.a zm m.m u.5~ ~ J O  0.m om 0.m 0.m 0.m 

aOAT&blj) ... 0.91 039 0.4 0.01 1.2 0.4 0.- 
I lost ... 0% 15% 0% 26% 0% 0% 0% 

T d C * r  ... VdW M a  V.l*l M e  V. l lq  H h l q a  

0.80 . . XKSAT (Log averaged) 
14% .. Vegetation Cover Density (VCD) in p e m t  

1.04 .. Ck:0.889+I.IlI*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.84 .. XKSAT (Adj. for VCD using Ck=XKSAT(pdj)/XKSAT(unadj)) 

5% .. RTIMP (Composite) 
55% .. Terrain = Valley (wmposite) 
19% .. Terrain = Hillside (composite) ~ d . 4  h i sqmra milea = 3.05 

25% . . Terrain = Mountain (composite) 

2TI1 M I M ~ L M N O .  ... m 312 311 321 321 325 o.m o.m o.m o.m o.m o.m 
M I M ~ L M ~ ( ~ ) . . .  )II.YI sm.m imsm s.50 maw 9 . m  0.m o.m o.m o.m o.m o.m 

X K S A T W )  ... 0.4 0.91 0- 0.4 0.84 1.2 
l o s t . .  10% om 15% 0% 0s 0% 

T d -  ... WLlopo VJL* M b  VJL* Vdhy VJL* 

0.71 . . XKSAT (Log averaged) 
12% .. Vegetation Cover Density (VCD) in percent 

1.02 .. Ck: 0.889+ 1.111*VCD - Applied EXCEPT for XKSATZ =1.2 & VCD < = 10% 
C.72 .. XCSAT (Adj. for VCD using Ck=XKSA.T:dj),XKSAT(dj)) 

6% . . RTIMP (Composite) 
56% .. Terrain = Valley (composite) 
8% . . Terrain = Hillside (composite) ToWhhsqmramilea= 4599 

35% .. Terrain = Mountain (composite) 

0.61 .. XKSAT (Log avenged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.07 .. Ck:0.889+l.lll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.65 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Temin = Valley (composite) 

0% .. Terrain = Hillside (composite) Td.4hinsgruusmilea= 8.100 

0% .. Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.74 . . XKSAT (lag avenged) 
16 % . . Vegetation Cover Deasity (VCD) in percent 

1.06 .. Ck: 0.889+l.lll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.79 . . XKSAT (Adj. for VCD using Ck=XKSAT(ndj)lXKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% . . Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TOW ~ r e a  m ymre milea = 3.739 

0% .. Terrain = Mountain (composite) 

0.59 .. XKSAT (Log avenged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck: 0.889+1.lll*VCD - Applied EXCEET for =SAT> = 1.2 & VCD < = 10% 
0.63 .. =SAT (Adj. for VCD using Ck=XKSAT(adj)KKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. T e r n  = Valley (wmposite) 

0% . . Terrain = Hillside (composite) TOWAreamaqanrede=  0.541 

0% . . Terrain = Mountain (compos~te) 

0.8 1 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover M ~ t y  (VCD) in percent 

1.06 .. Ck:0.889+1.llI*VCD-AppliedEXCEETfor~SAT>=1.2&VCD<=10% 
0.86 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)flMSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% . . Terrain = Hillside (composite) T o l . ~ h i u ~ ~ =  0.965 

0% . . Terrain = Mountain (composite) 

Fib - 113m.WQ1 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.84 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. CL. 0.889+1.111*VCD - AppliedEXCEPT forXKSAT> =l.Z&VCDC=lO% 
0.89 .. XKSAT (Adj. for VCD using Ck=XKSAT(ndj)/XKSAT(undj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) T ~ w  Ara in squue m i h  = 0.023 

0% .. Terrain = Mountain (composite) 

0.84 .. XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>-1.2&VCD<=10% 
0.89 .. X K S A T  !A.dj. for VCD using Ck=XKSAT(adj)lxKSAT(uascl~)) 

0% , . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TOWArainsquuemilPB- 0.1W 

0% . . Terrain = Mountain (composite) 

0.84 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck: 0.889+1.111*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.89 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/lLKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) T o W A r a i s q u u e & =  0349 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIh' 

0.84 . . XKSAT (Log averaged) 
16% .. Vegetation Cover Density (VCD) in percent 

1.06 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.89 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)KKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% .. Terrain = Hillside (composite) TotdAreahsqmremilea= 0 5 4  

0% .. Terrain = Mountain (composite) 

0.84 .. XKSAT (Log averaged) 
16% .. Vegetation Cover Density (VCD) in percent 
1.06 .. Ck: 0.889+1.111*VCD -AppliedEXCEPTforXKSAT>=l.Z&VCD<=lO% 
0.89 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) Totd Area in square miled = O.U3 

0% . . Terrain = Mountain (composite) 

0.84 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck: 0.889+1.111*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.89 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% .. Terrain = Hillside (composite) T o W A r e a i n ~ m i l e s =  0363 

0% .. Terrain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.74 . . XKSAT (Log avenged) 
15 % . . Vegetation Cover Deasity (VCD) in percent 

1.06 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.78 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(uaadj)) 

1% . . RTIMP (Composite) 
96% .. Terrain = Valley (composite) 
1% .. Terrain = Hillside (composite) T o i d h h l q a n r s m i b -  5.818 

2% . . Terrain = Mountain (composite) 

0.58 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Deasity (VCD) in percmt 

1.07 .. Ck: 0.889+1.111*VCD - Applied EXCEPT for =SAT> -1.2 & VCD< =lo% 
0.62 .. XKSAT (Adj. for VCD using CdaXKSAT(dj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hiside (composite) Tow ~rea in lqanrs mika = 2.166 

0% . . Terrain = Mountain (composite) 

0.80 .. XKSAT (Log averaged) 
21 % .. Vegetation Cover Deasity (VCD) in percent 

1.12 .. Ck:0.889+1.11l*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.90 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) ~ d d  h h sqous m i k  1.118 

0% .. Terrain = Mmtain  (composite) 



TABLE S-3 
XKSAT, RTlMF', AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.44 . . XKSAT (Log averaged) 
14% . . Vegetation Cover Demity (VCD) in percent 

1.04 .. Ck:0.889+l.lll*VcVCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.46 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

4% . . RTIMP (Composite) 
1% .. Terrain = Valley (composite) 

15% . . Terrain = H i i &  (composite) TOW Area in mpme milea = 11.188 

83% .. Terrain = Mountain (wmposite) 

0.25 . . XKSAT (Log averaged) 
26 % . . Vegetation Cover Density (VCD) in percent 

1.18 .. Ck: 0.889+1.111*VCD - AppliedEXCEPT forXKSAT>=l12&VCD<=l0% 
0.29 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(uaadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) Total Ares in miles = 6.417 

0% .. Temin = Mountain (composite) 

0.34 . . XKSAT (Log averaged) 
19% .. Vegetation Cover Density (VCD) in percent 

1.10 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.37 .. XKSAT (Adj, for VCD using Ck=XKSAT(adj)lXKSAT(dj)) 

1% .. RTIMP (Composite) 
42% .. Terrain = Valley (wmposite) 
11% .. Terrain = Hillside (composite) TOW Area in aqaam mile - 11167 
47% .. Terrain = Mountain (wmposite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.27 . . XKSAT (Log averaged) 
23 % .. Vegetation Cover Density (VCD) in percent 

1.14 .. Ck:0.889+1.111*VCD-ApptiedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.31 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unsdj)) 

0% . . RTIMP (Composite) 
81% .. Terrain = Vdey  (composite) 
0% .. Terrain = Hillside (composite) ~ o ~ ~ r a m q ~ m r m l P s =  6505 

19% .. Terrain = Mountain (composite) 

0.40 .. XKSAT (Log averaged) 
15% .. Vegetation Cover Density (VCD) in percent 

1.06 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for XKSAT> ~ 1 . 2  & VCD< =lo% 
0.42 .. =SAT (Adj. for VCD using Ck=XKSPT(&j;!YLS*T(dj)) 

4% .. RTIMP (Composite) 
17% .. Terrain = Valley (composite) 
35% . . Terrain = Hillside (composite) T o W A m i q ~ m m i I e a -  8336 

47% . . Terrain = Mountain (composite) 

0.53 . . XKSAT (Log averaged) 
11 % .. Vegetation Cover Demity (VCD) in percent 

1.01 .. Ck:0.889+1.1ll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.54 .. XKSAT (Adj. for VCD wing Ck=XKSAT(adj)/XKSAT(uaadj)) 
l2% .. RTIMP (Composite) 
0% .. Terrain = Valley (composite) 

29% .. Terrain = Hillside (composite) T o W A r a i s q o u s m i l o s =  12.138 

71% . . Tenain = Mountain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUBBASIN 

0.37 . . XKSAT (Log averaged) 
22 % . . Vegetation Cover Density (VCD) in percent 

1.13 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.42 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(Imadj)) 

4% . . RTIMP (Composite) 
33% .. Terrain = Valley (composite) 
18% .. Terrain = Hiside (composite) ToWAreaisqrmnmiIm = 5.118 

49% .. Terrain = Mountain (composite) 

0.35 . . XKSAT (Log avenged) 
21 % . . Vegetation Cover Density (VCD) in pefcmt 

1.12 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.39 .. XXSAT ( ~ d j .  for VCD using Ck=XKSAT(adj)/XKSAT(unndj)) 

3% .. RTIMP (Composite) 
44% .. Terrain = Valley (composite) 
30% .. Terrain = Hillside (composite) TOW ~ r e n  m sqrure miles = 6.779 

25% .. Terrain = Mountain (composite) 

0.25 . . XKSAT (Log averaged) 
28% .. Vegetation Cover Density (VCD) in percent 
1.20 .. Ck: 0.889+1.111*VCD - AppliedEXCEPT for =SAT> =1.2 & VCDC -10% 
0.30 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(dj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TotslArenisqruremiies= 5.101 

0% . . Terrain = Mountain (composite) 

Fih - II%%W.WQI 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.31 .. XKSAT (Log averaged) 
24 % . . Vegetation Cover Density (VCD) in percent 

1.16 .. C ~ : ~ . ~ ~ ~ + I . I ~ ~ * V C D - A ~ ~ ~ ~ ~ ~ E X C E P T ~ O ~ X K S A T > = ~ . ~ & V C D < = ~ ~ %  
0.36 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)flMSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) ToWAreainqnammiks- 11355 

0% .. Terrain = Mountain (composite) 

0.52 .. XKSAT (Lag averaged) 
19 % . . Vegetation Cover Density (VCD) in percent 

1.10 .. Ck: 0.889+1.111*VCD -AppliadEXCEPTforXKSAT>=1.2&VCDC=10% 
0.58 .. XKSAT (Adj. for VCI: using Ck=XKSAT(adj)lXKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) ToWAreainaqnammiles= 8.935 

0% .. Terrain = Mountain (composite) 

0.31 . . XKSAT (Log averaged) 
15 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck:0.889+1.lII*VCD-AppliedEXCEPTforXKSAT>=1.2&VCDC=10% 
0.33 . . XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(uoadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) ~ o ~ ~ r a i o q n a m m h =  2.47% 

0% . . Terrain = Mo~latain (composite) 



TABLE 5-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.55 . . XKSAT (Log averaged) 
4 % . . Vegetation Cover Density (VCD) in percent 

0.93 .. CL: 0.889+1.111*VCD -Applied EXCEPT for XKSAT> -1.2 & VCD< =lo% 
0.55 .. XKSAT (Adj. for VCD using Clc=XKSAT(dj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) TOW h m aqmue d e n  = 3.893 
0% . . Terrain = Mountain (composite) 

0.42 . . XKSAT (Log averaged) 
13 % .. Vegetation Cover Density (VCD) in percent 

1.03 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.43 . . XKSAT (Adj. for VCD using Ck= XKSAT(adj)iXKSAT(unadj)) 

4% . . RTIMP (Composite) 
8% .. Terrain = Valley (composite.) 

29% . . Terrain = Hillside (composite) Tow ~ r e a  in sqove rmlPs = 11.750 

63% . . Terrain = Mountain (composite) 

0.32 . . XKSAT (Log averaged) 
28 % . . Vegetation Cover Density (VCD) in percent 

1.20 .. Ck:0.889+1.llI*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.38 .. XKSAT (Adj. for VCD using Ck=XKSAT(dj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
53% .. Terrain = Valley (wmposite) 
5% .. Terrain = Hillside (composite) TotalAreainsqnuemiles = 6.143 

42% .. Terrain = Mountain (wmposite) 

~ i b  - I I ~ . W Q I  mtnm. 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.30 . . XKSAT (Log averaged) 
33 % . . Vegetation Cover Density (VCD) in perccnt 
1.26 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.38 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
61% .. Terrain = Valley (composite.) 
0% .. Terrain = Hillside (composite) ~ o ~ & m i n q n a m m i l P s =  12329 

38% . . Terrain = Mountain (composite) 

0.40 .. XKSAT (Log averaged) 
10% .. Vegetation Cover Density (VCD) in percent 
1.00 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
n.40 .. XKSAT (Adj, for VCD using Ck=M;SAT(adj)IXKSAT(unadj)) 

0% .. RTIMP (Composite) 
0% .. Terrain = Valley (composite) 
0% .. Terrain = Hillside (composite) ~ o ~ & m m m m i l P s =  4S6S 

100% .. Terrain = Mountain (composite) 

0.48 .. XKSAT (Log averaged) 
10% .. Vegetation Cover Density (VCD) in percent 
1.00 .. Ck:0.889+I.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.48 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
7% .. RTIMP (Composite) 
0% .. Terrain = Valley (composite.) 
0% .. Terrain = Hillside (composite) T o U I h b s q u m m i l o s =  4.878 

100% . . Terrain = Mountain (composite) 



F i b  - 
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0.47 . . XKSAT (Log averaged) 
15% .. Vegetation Cover Density (VCD) in percent 

1.06 .. ~0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.49 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
10% . . RTIMP (Composite) 
24% .. Terrain = Valley (wmposite) 
0% .. Terrain = Hillside (composite) Total Ans m zqmre milea = 6.157 

76% . . Terrain = Mountain (wmposite) 

0.36 .. XKSAT (Log averaged) 
30% . . Vegetation Cover Density (VCD) in percent 

1.22 .. Ck: 0.889+1.lll*VCD - Applied EXCEPT for XKSAT> -1.2 &VCD< =lo% 
0.44 . . XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
24% .. Terram = Valley (composite) 
0% . . Terrain = Hillside (composite) TotalArea~sqrmrs~= 7.704 

76% . . Terrain = Mountain (composite) 

0.16 . . XKSAT (Log averaged) 
11 % . . Vegetation Cover Deusity (VCD) in pewnt  

1.01 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.16 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
U% . . RTIMP (Composite) 
0% .. Terrain = Valley (composite) 

14% .. Terrain = Hillside (composite) TotalAreainssluredea- 6.114 

85% .. Terrain = Mountain (wmposite) 
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0.37 . . XKSAT (Log avenged) 
15 % . . Vegetation Cover W i t y  (VCD) in p e m t  

1.06 .. CL: 0.889+1.111*VCD -Applied EXCEPT for =AT> =1.2 & VCD< =lo% 
0.40 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

4% .. RTIMP (Composite) 
38% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) ToWAreainquare&= 15.519 

62% .. Terrain = Mountain (composite) 

0.27 .. XKSAT (Log avenged) 
20% . . Vegetation Cover Density (VCD) in percent 

1.11 .. C ~ : O . ~ ~ ~ + I . ~ ~ ~ * V C D - A ~ ~ ~ ~ ~ E X C E P T ~ O ~ X K S A T > = ~ . ~ & V C D < = ~ O %  
0.30 .. XKS.T {lictj. for VCD using C ~ = X K S A T ( ~ ~ ~ ) I X K S A T < I I ~ ~ ~ ) )  

0% . . RTIMP (Composite) 
84% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (compo8ite) ~atplArosin%pwa&= 6.089 

16% .. Terrain = Mountain (composite) 

0.25 . . XKSAT (Log avenged) 
22% .. Vegetation Cover Density (VCD) in percent 

1.13 .. Ck: 0.889+1.111*VCD -ApplidEXCEPTforXKSAT>=l.2&VCD<=lO% 
0.28 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)fl[XSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) ToWAraiquarermlra= 3.906 

0% . . Terrain = Mountain (composite) 
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XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.30 . . XKSAT (Log averaged) 
22 % . . Vegetation Cover Density (VCD) in percent 

1.13 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.34 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unndj)) 

3% .. RTIMP (Composite) 
76% .. Terrain = Valley (composite) 
5% .. Terrain = Hillside (composite) To(nlhmhsqmammilPs= 9.489 

19% .. Terrain = Mountain (composite) 

0.25 .. XKSAT (Log averaged) 
17 % . . Vegetation Cover Density (VCD) in percent 

1.08 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for =SAT> -1.2 & VCD< =lo% 
0.27 .. XKSAT (Adj. fox VCD using Ck=XKSAT(adj)/XKSAT(unsdj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) To~~re~hapwemiles= 3.425 

0% . . Terrain = Mountain (composite) 

0.25 .. XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 

1.07 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.27 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hiiside (composite) T o ~ ~ i n ~ m i l P s =  7.M)8 

0% .. Terrain = Mountain (composite) 

Fils - 113S8IS).wQl 
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4 0  MIWWINO. ... zw a66 ass 3 329 v w  o.m om o.m o.m o.m o.m 

MLM~U~MWW) ... \.a 1.m =.a 2t(m 3~0.a m7.m 0.m om om o.m om om 
XKUTWJ)  ... 0.49 0.1) 0.84 0.84 0.n 0.3 

% . 0% 01  0% 01  01  0% 
T m i c b  ... v* v* v* v* v* v* 

0.28 .. XKSAT (Log avenged) 
20% . . Vegetation Cover Density (VCD) in percent 

1.11 .. Ck:0.889+1.111*VCD-A~~edEXCEPTforXKSAT>=l12&VCD<=l0% 
0.31 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) T o W A r a h t q i w & =  5.504 

0% . . Terrain = Mountain (composite) 

0.25 . . XKSAT (Log averaged) 
18% .. Vegetation Cover Density (VCD) in percent 

1.09 .. Ck: 0.889+ 1.111*VCD -Applied EXCEPT for =SAT> =1.2 & VCD< = 10% 
0.27 .. =SAT (A.dj, for VCD ,=kg Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) T o ( J A r a h t q i w & =  9386 

0% . . Terrain = Mountain (composite) 

0.31 . . XKSAT (Log averaged) 
22% . . Vegetation Cover Density (VCD) in percent 

1.13 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.36 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) ToWheainsprurermlPs= 4.877 

0% .. Terrain = Mountain (composite) 
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0.72 .. XKSAT (Log averaged) 
3 % . . Vegetation Cover Density (VCD) in percent 

0.92 .. Ck:0.889+I.lll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.72 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)flMSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% .. Terrain = Hillside (composite) Total Area in qnammiled = 2.414 

0% . . Terrain = Mountain (composite) 

0.06 .. XKSAT (Log averaged) 
12% .. Vegetation Cover Density (VCD) in percent 

1.02 .. Ck: 0.889+l.llI*VCD - Applied EXCEPT for =SAT> =1.2 &VCD<=10% 
0.07 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 
10% . . RTIMP (Composite) 
W% .. Terrain = Valley (wmposite) 
5% . . Terrain = Hillside (composite) Total AR. in quare milea = 9.044 

82% .. Terrain = Mountain (composite) 

0.07 . . XKSAT (Log averaged) 
15 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck: 0.889+1.111*VCD - Applied EXCEPT for XKSAT> =1.2 & VCDC =lo% 
0.08 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

9% . . RTIMP (Composite) 
18% .. Terrain = Valley (composite) 
7% .. Terrain = Hillside (composite) TotnlArahquaremiled= 10.951 

76% . . Terrain = Mountain (composite) 
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XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.35 . . XKSAT (Log averaged) 
14 % . . Vegetation Cover Density (VCD) in percent 
1.04 .. Ck:O.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=10% 
0.37 .. XKSAT (Adj. for VCD using Ck=XKSAT(odj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
27% .. Terrain = Vdey (composite) 

0% . . Terrain = Hillside (composite) ~oUIArainupwemika= 8.827 

73 % .. Terrain = Mountain (composite) 

0.08 .. XKSAT (Log averaged) 
13 % .. Vegetation Cover Density (VCD) in percent 
1.03 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.09 , XKSAT (Adj. for VCD using Ck=XKSAT(adjj~X~SiiT(unad~)) 

5% . . RTIMP (Composite) 
50% .. Terrain = Valley (composite) 
3% . . Terrain = Hillside (composite) T& Area h upwe milea = 9.981 

47% . . Terrain = Mountain (composite) 

0.04 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 
1.07 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.04 .. XKSAT (Adj, for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
10% .. RTIMP (Composite) 
5% .. Terrain = Valley (composite) 

14% .. Terrain = Hillside (composite) ~oUIAmimupwermlea= 7.120 

81% .. Terrain = Mountain (composite) 
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XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.31 . . XKSAT (Log averaged) 
14 % . . Vegetation Cover Density (VCD) in percent 
1.04 .. Ck:0.889+1.111*VCD-ApptiedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.32 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

4% . . RTIMP (Composite) 
75% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) TotdAmainsqmmmilea= 5.050 

25% . . Terrain = Mountain (wmposite) 

0.25 . . XKSAT (Log averaged) 
16 % . . Vegetation Cover Density (VCD) in percent 
1.07 .. Ck:0.889+l.lll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.27 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (wmposite) 

0% .. Terrain = Hillside (composite) TotdAreaiusqmmmilea= 6372 

0% . . Terrain = Mountain (wmposite) 

0.32 .. XKSAT (Log averaged) 
14% . . Vegetation Cover Density (VCD) in percent 
1.04 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.34 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

5% . . RTIMP (Composite) 
70% .. Terrain = Valley (wmposite) 
0% .. Terrain = Hillside (composite) To(sl Area in snure milea = 4.968 

30% .. Terrain = Mountain (composite) 



TABLE S-3 
XKSAT, RTIMP, AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

0.36 . . XKSAT (Log averaged) 
14% .. Vegetation Cover Derurity (VCD) in percent 
1.04 .. CL:0.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=10% 
0.38 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)KKSAT(unadj)) 

7% . . RTIMP (Composite) 
63% .. Terrain = Valley (wmposite) 
0% . . Terrain = Hillside (composite) ToisIAreainmmih- 6.965 

37% .. Terrain = Mountain (composite) 

0.32 .. XKSAT (Log averaged) 
22% .. Vegetation Cover Density (VCD) in percent 

1.13 .. CL:0.889+I.lll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.36 .. XKSAT (Adj. for VCD using Ck=XKSA'~(adj)/XKSkT(utuuij)) 

4% .. RTIMP (Composite) 
79% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) ~otnl~reainsqruremih= 4.473 

21% .. Terrain = Mountain (composite) 

0.2s . . XKSAT (Log averaged) 
19 % . . Vegetation Cover Density (VCD) in percent 
1.10 .. Ck: 0.889+1.III*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.28 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
99% .. Terrain = Valley (composite) 
0% .. Terrain Hillside (composite) ~otnl~nrh8qnmmmih- 5.945 

1% . . Terrain 5 Mountain (composite) 
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0.25 .. XKSAT (Log averaged) 
19 $6 .. Vegetation Cover Density (VCD) in p e m t  

1.10 .. Ck:0.889+1.1ll*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 
0.27 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) Told Ama in sqr~rr milea = 6.341 
0% . . Terrain = Mountain (composite) 

0.26 . . XKSAT (Log averaged) 
19 96 . . Vegetation Cover Density (VCD) in percent 

1.10 .. Ck: 0.889+1.111*VCD -Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 
0.29 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

1% . . RTIMP (Composite) 
93% .. Terrain = Valley (composite) 
0% . . Terrain = Hillside (composite) T o c n l h m v m i l e a =  3.860 

7% . . Terrain = Mountain (wmposite) 

0.29 .. XKSAT (Log averaged) 
21 % .. Vegetation Cover Density (VCD) in percent 

1.12 .. Ck: 0.889+1.111*VCD - Applied EXCEPT for =AT> =1.2 & VCD< =lo% 
0.32 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)flMSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) T o l d h i n q w e m i l e s =  7.840 

0% .. Terrain = Mountain (composite) 
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0.84 . . XKSAT (Log averaged) 
21 % . . Vegetation Cover Density (VCD) in percent 
1.12 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
0.93 .. XKSAT (Adj. for VCD using a=XKSAT(adj)lM(SAT(unadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TMPIAmamqmremiks= 2.441 

0% . . Terrain = Mountain (composite) 

0.72 . . XKSAT (Log averaged) 
14% .. Vegetation Cover Density (VCD) in percent 
1.04 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
8.7s .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(uoadj)) 

0% . . RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) TMPIAre~mqmremiks= 1.673 

0% .. Terrain = Mountain (composite) 

0.95 . . XKSAT (Log averaged) 
15 % . . Vegetation Cover Density (VCD) in percent 

1.06 .. Ck:0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 
1.01 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% .. Terrain = Hillside (composite) To(slAFePmsqa~miles= 05% 

0% .. Terrain = Mountain (composite) 
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0.80 .. XKSAT (Log averaged) 
18 % . . Vegetstion Cover Density (VCD) io percat 
1.09 .. CL:0.889+1.111*VCD-AppliedEXCE~forXKSAT>=1.2&VCD<=10% 
0.88 .. XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0% .. RTIMP (Composite) 
100% .. Terrain = Valley (composite) 

0% . . Terrain = Hillside (composite) ~ o ~ A R . h ~ m i l P s =  1.167 
0% . . Terrain = Mountain (composite) 
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TABLE S-4 

SUB-BASIN WEIGHTED DTHETA AND SURFACE LOSS PARAMETERS - Lq 
Baia Avg. DTHETA DTHETA 

ID XKSAT (hy) 0 PSlP 

2G 0.09 0.33 0.15 7.78 
2H 0.15 0.40 0.25 6.64 
21 0.02 0.20 0.10 9.40 
21 0.m 0.20 0.10 9.40 
2K 0.02 0.20 0.10 9.40 
2L 0 0.25 0.15 8.20 
2M 0.20 0.38 0.25 5.05 
2N 0.16 0.40 0.25 6.29 
2 0  0.02 0.20 0.10 9.40 
2P 0.17 0.39 0.25 5.98 
2 9  0.29 0.35 0.25 3.71 
ZR 0.79 0.35 0.27 3.36 
2S 0.80 0.35 0.27 3.35 
2'T 0.09 0.33 0 .  7.78 
2U 0.81 0.35 0.28 3.32 
2V 0.18 0.39 0.25 5.67 
2W 0.05 0.25 0.15 8.40 
7.X 0.06 0.25 0 5  8.64 
2Y 0.35 0.35 0.25 4.03 
22 0.07 0.28 0.15 8.28 

2 M  0.17 0.39 0.25 5.98 
288 0.06 0.25 0.15 8.64 
2CC 0.40 0.35 0.25 4.30 
2DD 0.45 0.35 0.25 4.18 
2EE 0.04 0.25 0.15 8.20 
YF 0.31 0.35 0.25 3.82 
20G 0.0s 0.30 0 5  8.05 
2HH 0.20 0.38 0.25 5.05 
211 0.05 0.25 0.15 8.40 
W 0.25 0.35 0.25 3.50 

2KK 0.26 0.35 0.25 3.55 

Row 
Mi. V,HW Crop UrbPn 

Valley Valley HilWop MamtPi. Row Crop Urbam Veg. Veg. Vpg. RTlMP RTIMP RTIMP DTHETA 
Arm Am Arm Am Am Am Corer Cner C o r n  himn) (d) hiddl  hightd) 

61.3% 61.3% 0.0% 38.7% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 3.9% 3.9% 0.33 
80.7% 80.7% 0.0% 19.3% 0.0% 0.0% 23.0% 0.0% 0.0% 0.0% 1.9% 1.9% 0.40 
0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 10.0% 10.0% 0.20 
0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 10.0% 10.0% 0.20 
0.1% 0.1% 0.0% 99.9% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 10.0% 10.0% 0.20 

25.1% 25.1% 0.0% 74.9% 0.0% 0.0% 16.0% 0.0% 0.0% 0.0% 7.5% 7.5% 0.25 
92.1% 92.1% 0.0% 7.9% 0.0% 0.0% 35.0% 0.0% 0.0% 0.0% 0.8% 0.8% 0.38 
81.8% 81.8% 0.0% 18.2% 0.0% 0.0% 32.0% 0.0% 0.0% 0.0% 8 1.8% 0.40 
0.2% 0.2% 0.0% 99.8% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 10.1% 10.1% 0.20 

29.4% 29.4% 0.1% M.S% 0.0% 0.0% 13.0% 0.0% 0.0% 0.0% 8 8.5% 0.39 
2.7% 2.7% 27.7% 69.6% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 10.5% 10.5% 0.35 

64.3% 64.3% 9.2% 30.5% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 4.6% 4.6% 0.35 
70.2% 70.2% 0.0% 29.8% 0.0% 0.0% 16.0% 0.0% 0.0% 0.0% 4.5% 4 0.35 
20.6% 20.6% 2.8% 76.6% 0.0% 0.0% 12.0% 0.0% 0.0% 0.0% 8.9% 8.9% 0.33 
72.9% 72.9% 7.3% 19.7% 0.0% 0.0% 21.0% 0.0% 0.0% 0.0% 3.7% 3.7% 0.35 
24.1% 24.1% 8.8% 67.1% 0.0% 0.0% 13.0% 0.0% 0.0% 0.0% 9.2% 9.2% 039 
33.7% 33.7% 0.0% 66.3% 04% 0.0% 19.0% 0.0% 0.0% 0.0% 6.6% 6.6% 0.25 
40.1% 40.1% 0.0% 59.9% 0.0% 0.0% 17.0% 0.0% 0.0% 0.0% 6.0% 6.0% 0.25 
86.0% 86.0% 1.5% 12.5% 0.0% 0.0% 12.0% 0.0% 0.0% 0.0% 1.8% 1.8% 035 
49.2% 49.2% 0.0% 50.8% 0.0% 0.0% 21.0% 0.0% 0.0% 0.0% 5.1% 5 %  028  
83.6% 83.6% 0.0% 16.4% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 1.6% 1.6% 0.39 
44.6% 44.6% 0.0% 55.4% 0.0% 0.0% 16.0% 0.0% 0.0% 0.0% 5.5% 5.5% 0.25 

100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 
100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 
30.0% 30.0% 0.0% 70.0% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 7.0% 7.0% 0.25 

100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 
55.9% 55.9% 0.0% 44.1% 0.0% 0.0% 24.0% 0.0% 0.0% 0.0% 4.4% 4.4% 0.30 
69.6% 69.6% 0.0% 30.4% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 3.0% 3.0% 0.38 
34.4% 34.4% 0.0% 65.6% 0.0% 0.0% 15.0% 0.0% 0.0% 0.0% 6.6% 6.6% 0.25 

100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 
100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 

~~ b@w M e  

20% 0.31 Valley 
23% 0.33 V8llcy 
10% 0.25 Moumin 
10% 0.25 Marmain 
10% 0.25 Moumiin 
16% 0.28 MovnuiD 
35% 0.34 V&y 
32% 0.33 V.Ucy 
20% 0.25 Marmain 
13% 0.28 Maurnin 
14% 0.22 Mou&.in 
14% 030 Valley 
16% 0.32 Valley 
12% 0.27 Marmain 
21% 0.32 Vdey 
13% 0.27 Marmain 
19% 0.28 Moussin 
17% 0.29 Mountain 
12% 0.33 Valley 
21% 0.30 Mouohin 
20% 0.33 Valley 
16% 0.29 Mouc&in 
22% 0.35 Valley 
20% 0.35 Vaky 
14% 0.28 Moumain 
20% 0.35 Valley 
24% 0.31 Vdcy 
20% 0.32 Vdsy 
15% 0.28 Moonnin 
22% 0.35 V&y 
22% 0.35 Vdcy 

Filc = 11358TS MI' Tal hgc 2 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-4 

SUBBASIN WEIGHTED DTHETA AND SURFACE JBSS PARAMETERS 

R a  
s"b h 4. V,H@ Cmp Urbsn Veg€iaoion 
l&& Aw. DTHETA DTHETA Vatley Vatley Hilldope Momlain Row Cmp Urbsn Veg. Veg. Vg. RTIMP RTlMP RTIMP DTHETA Caa IA SGnpb 

ID XKSAT (Dry) (Normal) PSrF Area Area A m  Arep Arep Area Corer Corer Cover (urban) (dl (@) ~dghted)  (&ghtsd) (*Id) Type 

2LL 0.25 0.35 0.25 3.50 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 22% 0.35 Valley 
2MM 0.81 0.35 0.28 3.32 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 1 5 . 0  0.0% 0.0% 0.0% 0.0% 0.0% 0.35 15% 0.35 Valley 
2NN 0.25 0.35 0.25 3.50 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 26.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 26% 0.35 Valley 
200  0.25 0.35 0.25 3.50 100.0% 10.0% 0.0% 0.0% 0.0% 0.0% 24.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 24% 0.35 Valley 
2PP 0.27 0.35 0.25 3.61 l00.0% 100.0% 0.0% 0.0% 0.0% 0.0% 21.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 21% 0.35 Valley 
Z W  0.75 0.35 0.27 3.48 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 17.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 17% 0.35 Valley 
2RR 0.46 0.35 0.25 4.15 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 25% 0.35 Valley 
2SS 0.80 0.35 0.28 3.34 55.1% 55.1% 19.4% 25.5% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 5 0 %  5.0% 0.35 14% 0.29 Valley 
m 0.71 0.35 0.27 3.57 56.3% 56.3% 8.4% 35.3% 0.0% 0.0% 12.0% 0.0% 0.0% 0.0% 6.1% 6.1% 0.35 12% 0.30 Valley 
2UU 0.61 0.35 0.26 3.81 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 16.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 16% 0.35 Valley 
2 W  0.74 0.35 0.27 3.49 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Valley 
2 W 1  0.59 0.35 0.26 3.84 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Valley 
2 W 2  0.81 0.35 0.28 3.32 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 VaUey 
2 W 3  0.84 0.35 0.28 3.26 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Valley 
2 W 4  0.84 0.35 0.28 3.26 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Valley 
2W5 0.84 0.35 0.28 3.26 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Valley 
2 W 6  0.84 0.35 0.28 3.26 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Valley 
2 W 7  0.84 0.35 0.28 3.26 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Valley 
2 W 8  0.84 0.35 0.28 3.26 100.0% 90.5% 0.0% 0.0% 0.0% 9.5% 15.0% 0.0% 21.0% 40.0% 0.0% 3.8% 0.34 16% 0.34 Vallcy 
2WW 0.74 0.35 0.27 3.49 96.3% 95.3% 1.2% 2.5% 0.0% 1.0% 15.0% 0.0% 25.0% 40.0% 0.6% 1.0% 0.35 15% 0.34 Valley 
2XX 0.58 0.35 0.26 3.86 100.0% 89.0% 0.0% 0.0% 0.0% 11.0% 15.0% 0.0% 25.0% 45.0% 0.0% 5.0% 0.34 16% 0.33 Valley 
2YY 0.80 0.35 0.27 3.36 300.0% 100.0% 0.0% 0.0% 0.0% 0.0% 21.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 21 % 0.35 Valley 
3A 0.44 0.35 0.25 4.20 1.3% 1.3% 15.5% 83.2% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 4.5% 4.5% 0.35 4 0.24 Mountaiil 
38 0.25 0.35 0.25 3.50 99.8% 99.8% 0.0% 0.2% 0.0% 0.0% 26.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 26% 0.35 Vallcy 
3C 0.34 0.35 0.25 3.98 41.8% 41.8% 10.9% 47.3% 0.0% 0.0% 19.0% 0.0% 0.0% 0.0% 1.1% 1.1% 0.35 19% 0.28 Manlain 
3D 0.27 0.35 0.25 3.61 80.6% 80.6% 0.0% 19.4% 0.0% 0.0% 23.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 23% 0.33 Valley 
3 8  0.40 0.35 0.25 4.24 17.1% 17.1% 35.5% 47.4% 0.0% 0.0% 15.0% 0.0% 0.0% 0.0% 3.5% 3.5% 0.35 5 0.23 Mounuin 
3F 0.53 0.35 0.26 3.99 0.0% 0.0% 29.3% 70.9% 0.0% 0.0% 11.0% 0.0% 0.0% 0.0% 11.7% 11.7% 0.35 11% 0.22 Mouotaio 
30 0.37 0.35 0.25 4.14 32.9% 32.9% 18.3% 48.8% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 3.5% 3.5% 0.35 22% 0.26 Mountain 
3H 0.35 0.35 0.25 4.03 44.5% 44.5% 30.2% 25.3% 0.0% 0.0% 21.0% 0.0% 0.0% 0.0% 3.0% 3.0% 0.35 21% 0.26 Mountain 
31 0.25 0.35 0.25 3.50 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 28.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 28% 0.35 Valley 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-4 

SUB-BASIN WEIGHTED DTHETA AND SURFACE LOSS PARAMETERS 

Rav 
Mi- V,HN c n p  urlxw 

DTHETA DTktETA v.ng v.ng Hiltplope M-(sin R ~ c m p  urbrm vog. vg. vog. R m  R- R m  LrIliETA Vz a Mrnph 
Khy) Viormd) PSIF Area Ares ARn b Am Area Cover Corer Corer bdma) ( d l  (+ WeWed) ~w&Md) ~~ 5~ 

0.35 0.25 3.82 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 24.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 24% 0.35 Valley 
035 0.26 4.01 100.0% 95.0% 0.0% 0.0% 4.0% 1.0% 20.0% 0.0% 30.0% 60.0% 0.0% 0.6% 034 19% 0.35 Vdlcy 
0.35 0.25 3.82 300.0% 85.0% 0.0% 0.0% 10.0% 5.0% 17.0% 0.0% 17.0% 60.0% 0.0% 3.0% 031 15% 036 Valley 
0.35 0.26 3.94 100.0% 21.0% 0.0% 0.0% 70.0% 9.0% 13.0% 0.0% 10.0% 21.0% 0.0% 2.1% 0.10 4% 0.44 Vdey 
035 0.25 4.26 7.7% 7.7% 2S.95 63.4% 0.0% 0.0% 13.0% 0.0% 0.0% 0.0% 3.5% 3 3 %  0.35 13% 0.23 M m m h  
035 0.25 3.87 52.8% 52.8% 4.9% 42.3% 0.0% 0.0% 28.0% 0.0% 0.0% 0.0% 0.5% 0.5% 035 28% 0.30 Vaky 
0.35 0.25 3.77 61.4% 61.4% 0.3% 38.3% 0.0% 0.0% 33.0% 0.0% 0.0% 0.0% 0.0% 0.0% 035 33% 0.31 Valley 
0.35 0.25 4.24 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 10% 0.25 Movnuin 
035 0.25 4.11 0.3% 0.3% 0.0% 99.7% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 7.0% 7.0% 0.35 10% 0.25 Mavnuin 
0.35 0.25 4.14 23.9% 23.9% 0.0% 76.1% 0.0% 0.0% 15.0% 0.0% 0.0% 0.0% 10.2% 10.2% 0.35 15% 0.27 M u i n  
0.35 0.25 4.08 23.6% 23.6% 0.0% 76.4% 0.0% 0.0% 30.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 30% 0.27 Mamuin 
0.40 0.25 6.29 0.2% 0.2% 14.3% 85.5% 0.0% 0.0% 11.0% 0.0% 0.0% 0.0% 12.4% 12.4% 0.40 11% 0.24 MOu0t.i~ 
0.35 0.25 4.14 38.4% 38.4% 0.0% 61.6% 0.0% 0.0% 15.0% 0.0% 0.0% 0.0% 4.4% 4.4% 0.35 15% 0.29 Moucrain 
0.35 0.25 3.61 84.4% 84.4% 0.0% 35.6% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 20% 033 Vaky 
0.35 0.25 3.50 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 22% 0.35 Valley 
0.35 0.25 3.77 76.5% 76.5% 4.7% 18.8% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 3.0% 3.0% 0.35 22% 0.32 Valley 
0.35 0.25 3.50 99.6% 99.6% 0.0% 0.4% 0.0% 0.0% 17.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.35 17% 0.35 Valley 
0.35 0.25 3.50 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 16.0% 0.0% 0.0% 0.0% 0.0% 0.0% 035 16% 0.35 Vdky 
0.35 0.25 3.66 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 20% 0.35 Valley 
0.35 0.25 3.50 100.0% IU).O% 0.0% 0.0% 0.0% 0.0% 18.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 18% 0.35 Valley 
0.35 0.25 3.82 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 22% 0.35 Valley 
0.35 0.27 3.54 100.0% 22.0% 0.0% 0.0% 73.0% 5.0% 11.0% 0.0% 10.0% 23.0% 0.0% 1.2% 0.09 3% 0.45 Vdey 
0.25 0.15 8.M) 12.6% 12.6% 4.9% 82.5% 0.0% 0.0% 12.0% 0.0% 0.0% 0.0% 9.8% 9.8% 0.25 12% 0.26 Mountain 
0.28 0.15 8.28 17.8% 17.8% 6.6% 75.7% 0.0% 0.0% 15.0% 0.0% 0.0% 0.0% 9.2% 9.2% 0.28 5 0.26 Maruin 
0.35 0.25 4.03 26.7% 26.7% 0.4% 72.9% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 0 ~ 0 %  0.0% 0.35 14% 0.28 MaUarin 
0.30 0 5  8.05 50.2% 50.2% 2.6% 47.2% 0.0% 0.0% 13.0% 0.0% 0.0% 0.0% 5.1% 5.1% 0.30 13% 0.30 Valley 
0.25 0.15 8.20 4.9% 4.9% 14.1% 81.0% 0.0% 0.0% 16.0% 0.0% 0.0% 0.0% 9.7% 9.7% 0.25 16% 0.24 Mounuin 
0.35 0.25 3.82 74.8% 74.8% 0.0% 25.2% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 3.8% 3.8% 0.35 14% 0.32 Valley 
0.35 0.25 3.50 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 16.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 16% 0.35 Valley 
0.35 0.25 3.87 69.7% 69.7% 0.0% 30.3% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 4.6% 4.6% 0.35 14% 0.32 Vallcy 
0.35 0.25 4.08 63.1% 63.1% 0.0% 36.9% 0.0% 0.0% 14.0% 0.0% 0.0% 0.0% 7.0% 7.0% 0.35 14% 0.31 Valley 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETFRS 

TABLE S-4 

SUB-BASIN WEIGHTED DTHETA AND SURFACE LOSS PARAMETERS 

R m  - - .w. V,HM Crop Urbnn 
Brdn A .  DMETA DTHETA Valley VPlley HilWope Mollntnin Row Cmp Urbnn Vq. Veg. Veg. RTLMP RTIMP RTIMP DTHETA Vz A SGnph 

ID XKSAT (my) (Nomall PSlF A m  Am A m  A m  A m  Am Cover Corer Cover (urban) (rack) hghtd) (&d) ~w+ted) (+Id) Type 

61 0.32 0.35 0.25 3.87 78.7% 78.7% 0.0% 21.3% 0.0% 0.0% 22.0% 0.0% 0.0% 0.0% 4.5% 4.5% 035 22% 0.33 Valley 
6K 0.25 0.35 0.25 3.50 99.0% 99.0% 0.0% 1.0% 0.0% 0.0% 19.0% 0.0% 0.0% 0.0% 0.2% 0.2% 0.35 19% 0.35 Valley 
6L 0.25 0.35 0.25 3.50 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 19.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 19% 0.35 Valley 
6M 0.26 0.35 0.25 3.55 93.5% 93.5% 0.0% 6.5% 0.0% 0.0% 19.0% 0.0% 0.0% 0.0% 1.0% 1.0% 0.35 19% 0.34 Valley 
6N 0.29 0.35 0.25 3.71 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 21.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.35 21% 0.35 Valley 
6 0  0.28 0.35 0.25 3.66 100.0% 86.5% 0.0% 0.0% 13.5% 0.0% 23.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.30 20% 0.37 Valley 
6P 0.50 0.35 0.26 4.07 100.0% 26.6% 0.0% 0.0% 605% 12.9% W.O% 0.0% 9.0% 15.0% 0.0% 1.9% 0.13 6% 0.42 Valley 
6Q 0.68 0.35 0.27 3.64 100.0% 9.0% 0.0% 0.0% 84.0% 7.0% 13.0% 0.0% 7.0% 17.0% 0.0% 1.2% 0.05 2% 0.47 Valley 
7A 0.84 0.35 0.28 3.27 100.0% 94.0% 0.0% 0.0% 0.0% 6.0% 20.0% 0.0% 29.0% 32.0% 0.0% 1.9% 0.35 21% 0.34 Valley 
76 0 . n  0.35 0.27 3.53 100.0% 63.0% 0.0% 0.0% 20.0% 17.0% 15.0% 0.0% 25.0% 44.0% 0.0% 7.5% 0.27 14% 0.35 V.llcy 
7C 0.95 0.35 0.28 2.99 100.0% 98.0% 0.0% 0.0% 0.0% 2.0% 15.0% 0.0% 25.0% 45.0% 0.0% 0.9% 0.35 15% 0.35 Valley 
7D 0.80 0.35 0.28 3.34 100.0% 67.0% 0.0% 0.0% 0.0% 33.0% 15.0% 0.0% 25.0% 45.0% 0.0% 14.9% 0.33 18% 0.30 Valley 

Note: I. DTHETAW), DTH!STA(Nomal), and PSIF are taken frornTablc S-I using Log. Avg. XKSAT. 

2. U(weightcd) is based on: Valley: 0.35 
Hillslope: 0.15 
Mountain: 0.25 
Row Crop: 0.50 
Ulban: 0.20 

File = 11358TS4,WOI Table S 4  age 5 6 



FLOOD CONTROL 

GILA BEND 
FLOODPLAIN DELINEATION STUDY 

FCD 90-67 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

ID Elev. Elev. (ft) (ft) (mi) (ftlft) (LA3/A)^0.5 (ftlmi) 

File = 11358TS5.WQl Table S-5, Page 1 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE 5-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

ID Elev. Elw. (ft) (ft) (mi) (ftlft) (LA3/H)^0.5 (ftlmi) 

File = 11358TS5.WQl 02/05/92 Table S-5, Page 2 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Lengh Slope I Slope 

ID Elev. Elev. (ft) (ft) (mi) (ftlft) (LA3/H)^0.5 (ftlmi) 

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

(I) 17400 3.30 0.331 99.1 

File = 11358TS5.WQl Table S-5, Page 3 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

ID Elev. Elev. (ft) (ft) (mi) (ftlft) &*3NA0.5 (ftlmi) 

File = 11358TS5.WQl 02/05/92 Table S-5, Page 4 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

ID Elev. Elev. (ft) (ft) (mi) (ftlft) (LA3/H)^0.5 (ftlmi) 

File = 11358TS5.WQl 02/05/92 Table S-5, Page 5 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE 5-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

W Elev. Elev. (ft) (ft) (mi) (ftlft) (LA3/H)*0.5 (ftlmi) 

File = 11358TS5.WQl 02105192 Table S-5, Page 6 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

ID Elev. Elev. (ft) (ft) (mi) (ftlft) (LA3/H)^0.5 (ft/mi) 

File = 11358TS5.WQl 02/05/92 Table S-5, Page 7 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

ID Elev. Elev. (ft) (ft) (mi) (ftlft) (LA3/H)^0.5 (fttmi) 

File = 11358TS5.WQl 02/05/92 Table S-5, Page 8 



File 

SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

ID Elev. Elev. (ft) (ft) (mi) (ftlft) (LA3/H)̂ 0.5 (fUmi) 

2X 1880 1190 39600 690 7.50 92.0 0.782 
--- --- --- -- --- --* --- 
--- --- -- - - -- - 
--- --- --- -- --- --- -- 

39600 7.50 0.782 92.0 

2Y 1350 1160 13200 190 2.50 76.0 0.287 
1160 855 35400 305 6.70 45.5 0.994 
--- --- --- --- --- -- -- 
--- --- --- --- --- --- - 

48600 9.20 1.281 51.6 

22 1920 1800 2200 120 0.42 288.0 0.025 
1800 1347 28800 453 5.45 83.1 0.599 
-- --- -- -- -- --- -- 
-- --- -- --- -- -- -- 

3 1000 5.87 0.623 88.8 

2AA 1685 1360 2400 325 0.45 715.0 0.017 
1360 1115 22000 245 4.17 58.8 0.543 
--- --- --- -- --- --- --- 
-- -- --- -- --- --- -- 

24400 4.62 0.560 68.0 

2BB 2065 1600 2600 465 0.49 944.3 0.016 
1600 1400 4200 200 0.80 251.4 0.050 
1400 1224 9000 176 1.70 103.3 0.168 
-- --- -- - --- -- -- 

15800 2.99 0.234 163.6 

2CC 1210 851 42600 359 8.07 44.5 1.210 
--- --- --- --- --- - -- 
-- --- -- -- -- -- -- 
-- --- -- - - - - 

42600 8.07 1.210 44.5 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PIMA COUNTY EQUATION 

H L Average 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-5 

AVERAGE SUB-BASIN SLOPE CALCULATIONS 
USING THE PrmA COUNTY EQUATION 

H L Average 
Sub-Basin Top Bottom Length Height Length Slope I Slope 

W Elev. Elev. (ft) (ft) (mi) (ftlft) (L^3NA0.5 (ftlmi) 

NOTE: Average Slope (ftlmi) = LA2/IA2 
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-6 

SUB-BASIN LAG TIME AND SURFACE LOSS PARAMETERS 

Sub 
Basin 
I.D. - 

Drainage 
Area 

(sq. mi.) 

2.100 
2.100 
3.832 
0.338 
3.912 
5.546 
3.783 
6.769 
4.105 
0.617 
1.075 
4.691 
2.190 
2.754 
5.228 
4.564 
5.305 
2.899 
4.767 
4.674 
3.192 
2.163 
0.530 
2.618 
5.323 
4.335 
3.313 
2.315 
1.750 
0.997 
0.745 
1.125 
1.594 
0.870 
1.161 
2.189 
0.943 

Flow 
Path 

(miles) 

3.60 
3.90 
5.87 
1.29 
6.63 
5.95 
4.39 
5.11 
6.36 
1.78 
2.65 
6.14 
2.73 
5.42 
6.21 
7.31 
6.82 
3.30 
4.96 
7.88 
7.05 
3.56 
2.12 
3.45 
5.68 
5.57 
4.89 
3.14 
2.61 
2.05 
1.97 
2.08 
2.54 
1.36 
2.46 
3.98 
2.99 

Slope 
(&./mi.) 

50 
62 
99 

725 
100 
101 
125 
90 
86 

383 
440 
102 
389 
89 
98 
78 
111 
99 
71 
69 
53 
59 
56 
53 
43 
190 
133 
147 
404 
293 
262 
134 
120 
147 
144 
234 
148 

Surface Characteristics (%) I 
Valley I W d e  1 Mountain 1 

File = 11358ST6.WQl 04/07/92 Table S-6, 



SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-6 

SUB-BASIN LAG TIME AND SURFACE LOSS PARAMETERS 

Sub 
Basin 
I.D. - 

Drainage 
Area 

(sq. mi.) 

1.404 
2.199 
3.373 
3.512 
2.927 
2.666 
1.819 
4.898 
1.378 
7.571 
6.288 
10.307 
13.397 
5.102 
3.731 
2.402 
4.331 
0.538 
4.126 
5.510 
6.689 
6.756 
2.217 
0.892 
4.191 
5.178 
0.911 
9.611 
0.847 
1.781 
1.668 
0.928 
3.825 
4.599 
8.100 
3.737 
0.541 

Flow 
Path 

(miles) 

1.89 
3.22 
3.14 
3.33 
3.33 
3.03 
2.42 
6.29 
2.80 
6.21 
5.00 
7.50 
9.20 
5.87 
4.62 
2.99 
8.07 
2.29 
4.51 
13.37 
5.42 
4.73 
3.94 
2.80 
9.09 
11.44 
2.46 
10.30 
2.61 
3.41 
4.09 
3.75 
5.98 
4.09 
9.09 
6.10 
3.41 

Surface Characteristics (56) 
so* 

(R./mi.) (Kn=O.OJ O(n=0.06 (Kn=0.08 

.ag T i e  
Lag 
Ous) 

0.56 
0.91 
1.11 
1.17 
1.40 
1.11 
0.80 
2.14 
0.95 
2.03 
1.68 
2.46 
2.37 
1.87 
1.33 
0.93 
2.10 
0.88 
1.37 
3.01 
1.82 
1.42 
1.51 
0.85 
2.34 
2.95 
0.90 
2.72 
0.92 
1.09 
1.09 
1.27 
1.67 
1.29 
2.70 
1.52 
1.12 
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Sub 
Basin 
I.D. 

Drainage 
Am3 

(sq. mi.) 

0.964 
0.023 
0.100 
0.249 
0.562 
0.123 
0.363 
5.823 
2.167 
1.117 
11.188 
6.417 
11.267 
6.505 
8.236 
12.138 
5.118 
6.779 
5.101 
11.255 
8.935 
2.478 
3.893 
11.750 
6.143 
12.329 
4.565 
4.878 
6.157 
7.704 
6.114 
15.520 
6.089 
3.906 
9.489 
3.425 
7.608 

SECnON 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-6 

SUB-BASIN LAG TIME AND SURFACE LOSS PARAMETERS 

(miles) (ft.lmi.) * Surface Characteristia (%) I 
Valley 1 Hillside ( Mountain 1 
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SEClTON 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE 5-6 

Sub 
Basin 
I.D. 

4 0  
5A 
5B 
5C 
6A 
6B 
6C 
6D 
6E 
6F 
6G 
6H 
61 
6J 
6K 
6L 
6M 
6N 
6 0  
6P 
6 4  
7A 
7B 
7C 
7D 

Drainage 

SUB-BASIN LAG TIME AND SURFACE LOSS PARAMETERS 

Row 
Path 

(miles) 

Note: The Kn values listed are a composite based on the following: 

Slope 
(ftlmi.) 

S-Gra h L Time m 

Valley: 0.050 
Hillslope: 0.060 
Mounhkx 0.080 

1 File = 11358ST6.WQl 

La 
(Mi.) 

Surface Characteristics (56) 

Table S-6, Page 4 

Valley 
(Kn=O.OS 

Hillside 
(Kn=0.06 

Mountain 
(Kn=0.08 
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Sub-Basin Area 
ID (~m) 

File = 11358TS7.WQl 

SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-7 

SUMMARY OF SUB-BASIN PARAMETERS 
Total 

L4 DTHETA PSIF XKSAT RTIMP LAG S-Graph Basin Area 
(in.) (in.) (in.) ( i n . . )  (%) (min.) Type (s.m.) 

Mountain 
VaUey 
Valley 

Mountain 
Valley 

Mountain 
Mountain 
Mountain 

Valley 
Mountain 
Mountain 

VaUey 
Mountain 

Valley 
Mountain 

Valley 
Valley 

Mountain 
Mountain 

Valley 
Valley 
Valley 
Valley 
Valley 
Valley 85.08 
Valley 
Valley 

Mountam 
Mountain 

Valley 
Mountain 

Valley 
Valley 

Mountain 
Mountain 
Mountain 
Mountain 

Valley 
Valley 

Mountain 
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-7 

SUMhfARY OF SUB-BASIN PARAMETERS 
Total 

Sub-Basin Area IA DTHETA PSIF XKSAT RTIMP LAG S-Graph Area 
ID (~n) (in.) (in.) (in.) i n . .  (%) (min.) Type (s.m.) 

Mountain 
Mountain 

Valley 
Valley 

Mountain 
Valley 

Mountain 
Mountain 
Mountain 

Valley 
Mountain 

Valley 
Mountain 

Valley 
Valley 

Mountain 
Valley 
Valley 
Valley 

Mountain 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-7 

SUMMARY OF SUB-BASIN PARAMETERS 
Total 

Sub-Basin Area IA DTFIETA PSIF XKSAT RTIMP LAG S-Graph Basin Area 
m (4 (in.) (in.) (in.) i n . .  (46) (min.) Type (s.m.) 

2 W 8  0.34 0.34 3.26 0.89 4% 33 Valley 
2WW 5.82 0.34 0.35 3.49 0.78 1 % 136 Valley 
2XX 2.17 0.33 0.34 3.86 0.62 5 % 76 Valley 
2YY 1.12 0.35 0.35 3.36 0.90 0% 81 Valley 179.90 
3A 11.19 0.24 0.35 4.20 0.46 4% 164 Mountam 
3B 6.42 0.35 0.35 3.50 0.29 0% 109 Valley 
3C 11.27 0.28 0.35 3.98 0.37 1% 135 Mountam 
3D 6.51 0.33 0.35 3.61 0.31 0 % 112 Valley 
3E 8.24 0.23 0.35 4.24 0.42 4 % 124 Mountam 
3F 12.14 0.22 0.35 3.99 0.54 12% 135 Mountam 
3G 5.12 0.26 0.35 4.14 0.42 4% 92 Mountam 
3H 6.78 0.26 0.35 4.03 0.39 3% 154 Mountam 
31 5.10 0.35 0.35 3.50 0.30 0 % 139 Valley 
31 11.25 0.35 0.35 3.82 0.36 0 % 200 Valley 
3K 8.94 0.35 0.34 4.01 0.58 1 % 120 Valley 
3L 2.48 0.36 0.31 3.82 0.33 3% 87 Valley 
3M 3.89 0.44 0.10 3.94 0.55 2 % 73 Valley 99.31 
4A 11.75 0.23 0.35 4.26 0.43 4% 168 Mountain 
4B 6.14 0.30 0.35 3.87 0.38 0% 101 Valley 
4C 12.33 0.31 0.35 3.77 0.38 0 % 157 Valley 
4D 4.57 0.25 0.35 4.24 0.40 0 % 146 Mountam 
4E 4.88 0.25 0.35 4.11 0.48 7% 132 Mountam 
4F 6.16 0.27 0.35 4.14 0.49 10% 96 Mountam 
4G 7.70 0.27 0.35 4.08 0.44 0 % 113 Mountam 
4H 6.11 0.24 0.40 6.29 0.16 12 % 115 Mountam 
41 15.52 0.29 0.35 4.14 0.40 4% 129 Mountam 
41 6.09 0.33 0.35 3.61 0.30 0 % 126 Valley 
4K 3.91 0.35 0.35 3.50 0.28 0% 114 Valley 
4L 9.49 0.32 0.35 3.77 0.34 3% 151 Valley 
4M 3.42 0.35 0.35 3.50 0.27 0 % 93 Valley 
4N 7.61 0.35 0.35 3.50 0.27 0% 179 Valley 
40  5.50 0.35 0.35 3.66 0.31 0% 138 Valley 111.18 
5A 9.29 0.35 0.35 3.50 0.27 0 % 174 Valley 
5B 4.88 0.35 0.35 3.82 0.36 0 % 114 Valley 
5C 2.41 0.45 0.09 3.54 0.72 1% 77 Valley 16.58 
6A 9.04 0.26 0.25 8.60 0.07 10 % 123 Mountam 
6B 10.95 0.26 0.28 8.28 0.08 9% 104 Mountam 
6C 8.83 0.28 0.35 4.03 0.37 0% 100 Mountam 
6D 9.98 0.30 0.30 8.05 0.09 5 % 139 Valley 
6E 7.12 0.24 0.25 8.20 0.04 10% 155 Mountain 

File = 11358TS7.WQl 03/12/92 Table S-7, Page. 



SECTON 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-7 

SUMMARY OF SUB-BASIN PARAMETERS 
Total 

Sub-Basin Area IA DTHETA PSIF XKSAT RTIMP LAG S-Graph Basin Area 
m Ism) (in.) (in.) (in.) ( i n . .  (46) (min.) Type (s.m.) 

151 Valley 
166 Valley 
140 Valley 
114 Valley 
102 Valley 
128 Valley 
153 Valley 
95 Valley 
127 Valley 
95 Valley 
99 Valley 
82 Valley 1 
94 Valley 
68 Valley 
38 Valley 
57 Valley 

Total Watershed Area = 611.87 
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-8 

AREAS MIR CONCENTRATION POINTS DOWNSTREAM FROM FLOW DIVERSIONS 

Flow Split Concentration Points 
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SECTION 3.2.2.1 : WATERSHED SUB-BASIN PARAMETERS 

TABLE S-8 

AREAS FOR CONCENTRATION POINTS DOWNSTREAM FROM FLOW DNERSIONS 

CONTRIBUTING AREAS 

Concentration Points Affected By Flow Splits 
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SECTION 3.2.2.1 : WATERSHED SUB-BASIN PARAMETERS 

a TABLE SS 

AREAS FOR CONCENTRATION POINTS DOWNSTREAM FROM FLOW DIVERSIONS 

Note: 

* : Area input on the HC record in HEC-1 model. 

[ ] : Area not included in total. 
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3.2.2.2 Reach Route Parameters 

General 

Routing of sub-basin hydrographs was done utilizing the normal depth channel 

option under HEC-1. The routing reach paths are shown on Exhibit "C". 

Plots of the cross sections used for each route are shown on Exhibit "E". 

Refer to Exhibits "F" and "G" for a flood routing diagram on which the 

combination and routing logic is depicted for both the 6-hour and the 24-hour 

s t o m .  

Field Reconnaissance 

The field reconnaissance was done during the period September 14, 1991 

through October 4, 1991. The majority of the watershed is public land under 

the jurisdiction of the U.S. Bureau of Land Management (BLM). This 

includes the Barry M. Goldwater Military Reservation (BGR). The BLM was 

assigned the responsibility for land and natural resource management of the 

BGR by the Military Lands WitL,dr&wai Act of 1986 public Law 99606)'. 

Access to the BLM land within the study area was granted by the BLM in the 

form of a Land Use Permit AZA-25639 dated September 4, 1991, with the 

concurrence of Luke Air Force Base. The permit was granted to the Flood 

Control District of Maricopa County. Access to the BGR was limited to 

Saturdays and Sundays only. 

The first step in determining cross section data for reach routing was the field 

reconnaissance. Actual cross sections of representative reaches were taken in 

the field. The locations of each of these cross sections are identified on 

Exhibit "C". The original goal agreed upon with the District was to obtain 

cross sections for at least 30% of the routing reaches in the watershed. 

During the field reconnaissance, cross sections were taken on approximately 

a 2Refer to Bibliography Reference Number 36. 
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50% of the routing reaches. These cross sections were plotted and are shown 

on Exhibit "D". Photographs were taken at each location looking upstream 

and downstream along the wash, and looking downstream in the left and right 

overbanks. The photographs taken at the location of each cross section have 

been bound in notebook form and are available from Burgess & Niple, Inc for 

review, but have not been included in the document. A copy is also available 

at the District. The photographs were used to estimate Manning's "nu values 

for each cross section. The following photographs are an example of a typical 

wash in the upper reaches of the watershed. This wash is representative of 

reach R77-79. Refer to sheet 2 of Exhibit "C". The cross section was taken 

approximately 2,200-feet downstream of C77 which is the location of the 

USGS crest-stage gage on Bender Wash. Refer to Section 3.3. 

Cross Section 1W1 Looking Downstream in Left Overbank 
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Cross Section 1W1 Looking Downstream in Right Overbank 
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The wash lies in sub-basin 1W and is named Bender Wash. Note the wide, 

flat, sandy bottom, free of vegetation. The sides of the main channel and the 

f i s t  10 f& of the overbanks are heavily vegetated. The left overbank has a 

very gradual slope up and to the left. The vegetation cover in the left 

overbank is typical of the average vegetation cover density for the sub-basin. 

The right overbank slopes up sharply when compared to the left overbank. 

The triangular shape of the cross section with one overbank substantially 

steeper than the other is typical of the majority of the routing reaches on the 

watershed with contributing drainage areas in excess of five square miles. 

The channel base width typically changes with increasing watershed area, but 

the channel configuration remains similar. In the lower, flatter reaches of the 

watershed, many washes have a decrease in base width apparently because of 

channel transmission losses and attenuation of flood peaks due to in-channel 

storage. 

The physical characteristics used for routing in R77-79 are: 

Slope + 0.008ji./fr. 
Length = W j i .  
Channel Base Width = 108' 
Channel n = 0.034 
Lefr Overbank n = 0.05 
Right Overbank n = 0.07 
Composite Loss Rate = 1.53 inches per hour 

The hydraulic estimates for the reach are: 

IWYear 24-Hour Discharge = 13,564 cfs 
Estimated Flow Depth = 6.4 ji. 
Estimated Average Velocity = 6.7&s 
Estimated Flow Top Width = 874ji. 

An examination of the photograph for the left overbank shows that desert 

pavement is present. It can therefore be inferred that the main channel of the 

wash is overtopped very infrequently. The average depth of flow in the 

overbanks is 1-foot and 2-foot for the 100-year 6-hour and 24-hour storms, 
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respectively. These appear to be reasonable depths, although probably 

conservative, based on the field reconnaissance. 

Refer to Tables R-1, R-2, and R-3. Table R-1 contains the basic physical 

descriptions for each routing reach. Reach routes are identified by name, 

such as R77-79. This describes the routing reach between concentration 

points 77 and 79, which are located on Exhibit "C". The source of the cross 

section used for each reach is identified in column 3. The reach length, top 

and bottom elevations, and average slope are listed in columns 4 through 8. 

Table R-2 contains a summary of hydraulic data for each reach. The data in 

columns 4 through 11 is based upon the use of the Manning's equation. This 

equation was applied to the cross section deemed typical of the reach, using 

the slope in column 2, and the three n values for the left and right overbanks 

and the channel. The three n values are plotted on the cross sections on 

Exhibit "E" and listed in the HEC-1 input file. The average n value for each 

cross section is listed in column 11. Hydraulic calculations were done using 

the peak discharges from the 100-year 6-hour and 24-hour duration storms. 

The discharge values used are listed in columns 9 and 10. These values are 

the average of the peak flow entering the reach and the peak flow exiting the 

reach, as calculated by the HEC-1 models. The resultant top width and 

deepest flow depth are listed in columns 4 through 7. The data in columns 12 

through 17, and the data in Table R-3, is discussed in detail in the Hydraulic 

Computations section. 

Reach route cross section vertical measurements were taken using a Wild 

LNA2 laser level. Horizontal distances were paced or measured with a 

Phiiadelphia rod and hand tape. Access was gained to the watershed by four- 

wheel drive truck, and four-wheel drive motorcycle for the more remote 

locations. The following photograph is of the equipment used for field 

reconnaissance: 
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Hydraulic Computations 

General - The actual cross section used for each routing reach was determined 

as described under Section 2.1 The description of where each reach route 

cross section was derived is listed in Table R-1. The cross sections which are 

referenced in this table refer to field cross sections which are plotted on 

Exhibit "D". Plots of the actual cross sections used in the HEC-1 model are 

shown on Exhibit "E" . The physical data necessary for the reach route 

computations is also summarized in Table R-1. The length of each routing 

reach and the top and bottom elevation were determined from Exhibit "C". 

The calculated average slope for each reach is listed in Table R-1. 

Reach Route Step Estimation - Table R-2 contains hydraulic data used to 

estimate the reach travel time and the number of route computation steps for 

input to the HEC-1 models. The velocity, travel time, and number of steps 

listed in columns 12 through 17 of Table R-2 were determined using the reach 

travel times calculated by HEC-1. The process of estimating the number of 

reach storage route steps was iterative, and accomplished as follows: 

Step 1: An initial estimate of the number of steps (NSTEPS) for every reach 
was made, assuming an average velocity of 5-feet per second. The 
HEC-1 models were run using the assumed values. 

Step 2: The travel time for every reach was calculated by subtracting the 
time-to-peak at the beginning of the route operation from the time-to- 
peak for the route operation. The summary table data from the 
HEC-1 NnS made in Step 1 were used to determine time-to-peak. 
New NSTEP estimates were made using the travel times, and then 
input to the HEC-1 models. 

Step 3: Channel transmission loss rates were calculated for every reach using 
the peak discharges determined under Step 1. Refer to the section on 
Channel Infiltration Losses which follows this section. The HEC-1 
models were revised to include the infiltration loss rates. 

Step 4: The HEC-1 models were then run again using the new estimates for 
NSTEPS and transmission losses. 

Step 5: Steps 2 through 4 were repeated until the NSTEP values did not 
change from one HEC-1 run to the next. 
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The selection of where to take each cross section in the field was ideally based 

upon obtaining a cross section which would be typical of a particular reach. 

In reality, the location was limited by the ability to obtain access to the cross 

section location. Because of the problem with access, a large number of cross 

sections were taken in order to allow for interpolation between sections. This 

in turn enabled the Engineer to obtain a reasonable average cross section for 

the reach in question. 

A number of the routing reaches are very long with the longest being 

59,400 feet. The average reach length is 14,200 feet. This is due to the large 

physical size of the watershed, and the tendency for the shape of sub-basins in 

the lower reaches to be extremely long and narrow. The number of cross 

sections taken in the field was increased above the minimum target number in 

order to achieve a better representation of each reach. However, it was 

impractical to break the reaches down any smaller than was done because of 

the lack of physical data. 
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The iterative process described above was followed for all of the HEC-1 

models. The NSTEP values normally converged within three iterations. The 

results of the final iteration are listed in columns 12 through 17 of Table R-2. 

The velocities calculated using the HEC-1 travel times were compared to 

values calculated using Manning's equation. The velocities based on time-to- 

peak differences were normally slightly higher than those calculated using 

Manning's equation. The number of steps calculated using the two methods 

vary plus or minus one time step on the average. 

Routing Steps and Main Time Interval - The computation time interval used 

in the HEC-1 models, and in determining the number of steps, was as 

follows: 

Model 1: Bender Wash and Sand Tank Wash Models - 3-minutes. 

Model 2: Sauceda Wash and Quilotosa Wash Models - 3-minutes. 

Model 3: Un-named Wash #1 and Un-named Wash #2 - 1-minute. 

The minimum lag time for Models 1 and 2 was 34-minutes. The main time 

interval for these models should lie within the range of 0.1 and 0.25 times the 

smallest lag time, or within the range of three to eight minutes. The smallest 

value of 3-minutes was used for Models 1 and 2 in order to resolve routing 

warning errors given by HEC-1. Refer to Section 3.4.6 for more details. 

The minimum lag time for model 3 was 14-minutes. The main time interval 

for this model should therefore lie within the range of one to four minutes. 

The smallest value of 1-minute was used for Model 3, also in order to resolve 

routing warning errors given by HEC-1. 

Channel Infiltration Losses 

Channel infiltration loss rates were included in every routing computation. 

The loss rate for each routing reach was determined by calculating a 

composite of the XKSAT values for the left and right overbanks and channel. 
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The XKSAT values for the left and right overbank and the channel were 

determined by estimating a typical SCS soil map unit for each area. This was 

done by visually examining Exhibit "B" with Exhibit "C" overlaid. The 

resultant soil map units and XKSAT values for each reach are shown in 

columns 3 through 8 of Table R-3. The composite loss rates for the 6-hour 

and 24-hour storms are also tabulated in Table R-3. The average loss rate 

values for each reach were calculated by an iterative process. An average rate 

was determined using the top width of flow in the section for both storms. 

Refer to columns 4 and 6 in Table R-2. The top width for the 24-hour storm 

for reach R77-79 was 874 feet. The channel bottom width was 108 feet. The 

XKSAT values from Table R-3 are: 

Left overbank - 0.84 cfslacre 

Channel - 10.00 cfslacre 

Right overbank - 0.40 cfslacre 

The composite loss rate L, was calculated assuming the overbank width is 

evenly distributed on the left and right, as follows: 

The composite loss rate for each reach was then input to the HEC-1 models 

with the corresponding NSTEP value discussed previously. The HEC-1 

models were then run again. New top widths of flow were calculated using 

the resultant peak discharges. The process was repeated until the NSTEP 

estimates did not change. The composite L, values in Table R-3 may not be 

identical with the values in the HEC-1 input files because the HEC-1 files 

were not updated after the last iteration. The resultant loss rates check very 

a 
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closely with the values listed in Table 19-1 of the SCS National Engineering 

Handbook, Section 4 Hydrology, Chapter 19 (NEH 4). 

The average loss rates for all of the reaches modeled was 2.4 and 1.6 cubic 

feet per second per wetted acre (cfslacre) for the 100-year 6-hour and 24-hour 

storms, respectively. Since these rates are a combined average of the 

overbank and bed loss rates, and the overbank soils range from a loam to a 

loamy sand, the average rate could be expected to fall within the range for a 

bed material group 3 in Table 19-1 of NEH 4. The group 3 range is from 1.0 

to 3.0 cfslacre. The overbank soils fall within bed material group 4, and the 

channel bed soils within group 1. Since the average propoxtion of overbank 

width to channel width is in the range of 7:l and 9: 1, the average combined 

loss rate should be much closer to that of the overbank soils, thus the 

comparison with the bed material group 3 range. 

An additional check on the reasonableness of the selected loss rates was made 

by comparing the results with falling head permeameter tests done by the 

Arizona Department of Water Resources (ADWR). Long duration (up to 40 

hours) tests were done on overbank and channel bed soils samples taken in 

Deadman Wash at Interstate 17. This should be a reasonable comparison 

since the Log Pearson 111 estimated peak discharge for Deadman Wash is 505 

cfslsm for an 11.1 square mile watershed. This point falls in the middle of 

the envelope curves plotted on Figure G-1. Refer to Section 3.2.5. The 

ADWR tests yielded cumulative mean infiltration rates of 2.8 and 3.6 cfslacre 

after 20 hours for the overbank and channel bed samples, respectively. These 

rates are the same order of magnitude as the selected average rates, which is a 

good indicator that the selected values are reasonable. A further check using 

the USGS crest-stage data for Bender Wash and Sauceda Wash was made. 

Refer to Section 3.3. 
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FIGURE L2: ADWR Infiltration Curve 
Deadman Wash Overbank Soils at 1-17 

(Falling head permeameter test using a screened silty fine sand. 314 - #4) 

Time (hours) 
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SEClTON 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-1 

REACH ROUTE PHYSICAL DATA 

File = 11358DT2.WQI 

Reach 

R1-3 
R2-3 
R3-5 
R4-7 
R5-7 
R6-90 
R7-90 
R8-9 
R9-10 
R10-11 
Rll-17 
R12-14 
R13-16 
R14-13 
R17-13 
R20-2 1 
R21-23 
R22-23 
R23-29 
R24-25 
R25-30 
R26-27 
R27-28 
R28-29 
R29-3 1 
R30-32 
R31-32 
R32-33 
R32-35 
R33-34 
R35-36 
R36-37 
R37-38 
R39-40 
R40-30 
R40-41 
R41-43 
R42-43 
R43-44 
R44-69 

Table R-1, Page 1 

In 
Sub-Basin 

3G 
3G 
3H 
3D 
3D 
3B 
3B 
31 
3J 
3L 
3M 
3M 
3M 
3M 
3M 
4F 
4G 
4G 
4J 
41 
4L 
4B 
4C 
4J 
4K 
4M 
4M 
4N 
5A 
40  
5B 
5C 
5C 
68 
4L 
6C 
6D 
6D 
6F 
61 

Cross Section Source 

X-Sect. 3G1 
Representatzve of X-Sect. 3G1 
X-Sect. 3H1 
X-Sect. 3D1 
Representative of X-Sect. 3D1 
X-Sect. 3B1 
Representative of X-Sect. 3D1 
X-Sect. 311 
Interpolate Behveen 311 and 352 
X-Sect. 3L1 
Representative of X-Sect. 5C2 
Representatzve of X-Sect. 3M2 
X-Sect. 3M1 
X-Sect. 3M2 
Representatzve of X-Sect. 5C2 
Representatzve of X-Sect. 4G1 
X-Sect. 4G1 
X-Sect. 4G2 
X-Sect. 4J1 
Representative of X-Sect. 6B1 
X-Sect. 4L2 
X-Sect. 4B1 
X-Sect. 4C1 
Representative of X-Sect. 4C1 
X-Sect. 4K1 
Representative of X-Sect. 4L2 
Representative of X-Sect. 4K1 
Interpolate Between 4N1 and 4N2 
Interpolate Between 5A1 and 5A2 
Representatzve of X-Sect. 5B1 
X-Sect. 5B1 
X-Sect. 5C2 
X-Sect. 5C1 
X-Sect. 6B1 
X-Sect. 4L1 
X-Sect. 6C1 
Representative of X-Sect. 6F2 
Representatzve of X-Sect. 6F2 
Interpolate Between 6F1 and 6F2 
X-Sect. 6J1 

Length 
Miles 

2.58 
1.36 
2.65 
2.80 
2.12 
6.44 
1.74 
7.95 
8.90 
2.46 
0.57 
0.61 
2.23 
1.17 
0.15 
2.92 
1.52 
2.69 
7.35 
3.79 
6.44 
3.37 
4.70 
1.33 
3.41 
3.90 
3.90 
9.17 
8.52 
3.64 
4.66 
0.42 
2.50 
2.16 
5.04 
3.41 
5.61 
2.46 
5.87 
1.52 

Feet 

13600.0 
7200.0 

14000.0 
14800.0 
11200.0 
34000.0 
9200.0 

42000.0 
47000.0 
13000.0 
3000.0 
3200.0 

11800.0 
6200.0 

800.0 
15400.0 
8000.0 

14200.0 
38800.0 
20000.0 
34000.0 
17800.0 
24800.0 
7000.0 

18000.0 
20600.0 
20600.0 
48400.0 
45000.0 
19200.0 
24600.0 
2200.0 

13200.0 
11400.0 
26600.0 
18000.0 
29600.0 
13000.0 
31000.0 
8000.0 

Slope 
-(ft/ft) 

0.010 
0.010 
0.011 
0.011 
0.010 
0.014 
0.011 
0.009 
0.007 
0.005 
0.009 
0.001 
0.004 
0.003 
0.001 
0.013 
0.010 
0.011 
0.003 
0.001 
0.012 
0.010 
0.006 
0.022 
0.008 
0.009 
0.010 
0.007 
0.007 
0.006 
0.006 
0.005 
0.005 
0.009 
0.009 
0.009 
0.009 
0.008 
0.007 
0.005 

Elevation 

Top 

2095 
2040 
1965 
1868 
1815 
2086 
1700 
1532 
1142 
804 
737 
731 
709 
728 
710 
2153 
1960 
2039 
1883 
1970 
1759 
2003 
1822 
1670 
1519 
1360 
1370 
1172 
1172 
841 
866 
728 
717 
1705 
1600 
1600 
1440 
1280 
1172 
951 

(ft.) 
Bottom 

1965 
1965 
1815 
1700 
1700 
1600 
1600 
1142 
804 
737 
710 
728 
660 
709 
709 
1960 
1883 
1883 
1519 
1959 
1360 
1822 
1670 
1519 
1370 
1172 
1172 
841 
866 
730 
728 
717 
650 
1600 
1360 
1440 
1172 
1172 
951 
910 



Reach 

R45-50 
R46-69 
R47-48 
R47-49 
R48-49 
R48-50 
R49-5 1 
R50-52 
R5 1-54 
R52-55 
R53-56 

SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-1 

REACH ROUTE PHYSICAL DATA 

Interpolate Behueen 6L1 and 6L2 
Representative of X-Sect. 6K1 
X-Sect. 6K1 
Representative of X-Sect. 6K1 
Representative of X-Sect. 6L2 
Representative of X-Sect. 6L2 
X-Sect. 601  
X-Sect. 602  
Representative of X-Sect. 6P2 
Representative of X-Sect. 6P4 
X-Sect. 642  

In 
Sub-Basin 

X-Sect. 6F2 
X-Sect. 6P4 
X-Sect. 641  
X-Sect. 6P3 
Representative of X-Sect. 1El  
X-Sect. 1El 
Representative of X-Sect. 1L1 
Representative of X-Sect. 1El  
X-Sect. 111 
X-Sect. 111 
Representative of X-Sect. 111 
X-Sect. 1L1 
Representative of X-Sect. 6K1 
X-Sect. 1H1 
Representative of X-Sect. 1P1 
X-Sect. IN1 
X-Sect. 1P1 
X-Sect. 1U1 
Representative of X-Sect. IT1 
X-Sect. IT1 
X-Sect. 1W1 
Representative of X-Sect. 1W1 
Representative of X-Sect. 2TT1 
Representative of X-Sect. 1x1 
X-sect. 1x1 
Representative of X-Sect. 1x1  
X-Sect. 2UU2 
X-Sect. 1Y2 
X-Sect. 1Y1 

Cmss Section Source 
Elevation (ft.) 
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SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-1 

REACH ROUTE PHYSICAL DATA 

File = 11358DT2.WQ1 

Reach 

R82-135 
R83-84 
R84-85 
R84-86 
R85-96 
R86-96 
R87-89 
R88-89 
R89-91 
R90-8 
R91-92 
R92-95 
R93-94 
R94-95 
R95-96 
R96-97 
R97-100 
R98-99 
R99-100 
R100-101 
R101-102 
R102-103 
R103-107 
R104-105 
R105-107 
R108-111 
R110-111 
Rlll-113 
R113-127 
R114-115 
R115-116 
R116-119 
R116-120 
R118-119 
R119-120 
R120-121 
R121-123 
R123-140 
R124-125 
R125-126 
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In 
Sub-Basin 

2 W  
2B 
2B 
2N 
2C 
2 0  
2E 
2E 
2E 
3B 
21 
27 
2M 
2M 
2 0  
2P 
2T 
2R 
2S 
2T 
2U 
2V 
2Y 
2X 
2Y 

2AA 
2AA 
2CC 
2DD 
2HH 
211 
2JJ 
2LL 
2JJ 

2KK 
2MM 
2FF 
2RR 
2PP 

2QQ 

Cmss Section Source 

Bender Wash Section 1.172 
Representative of X-Sect. 2H1 
X-Sect. 2B1 
Representative of X-Sect. 201 
Representative of X-Sect. 2P1 
X-Sect. 201 
Representative of X-Sect. 2H1 
Representative of X-Sect. 2H1 
X-Sect. 2H1 
Representative of X-Sect. 311 
Representative of X-Sect. 2H1 
Representative of X-Sect. 2H1 
Representative of X-Sect. 2H1 
X-Sect. 2M1 
Representative of X-Sect. 201 
X-Sect. 2P1 
Interpolate Between 2U1 and 2P1 
Interpolate Between 2U1 and 2P1 
Interpolate Between 2U1 and 2P1 
Representative of X-Sect. 2U1 
X-Sect. 2U1 
Representative of X-Sect. 2U1 
X-Sect. 2Y1 
X-Sect. 2x1 
X-Sect. 2Y2 
X-Sect. 2AA1 
X-Sect. 2AA2 
Representative of X-Sect. 2CC2 
Representative of X-Sect. 2UU1 
Representative of X-Sect. 3B1 
Representative of X-Sect. 3B1 
Representative of X-Sect. 2KK1 
Interpolate Between 2LL1 and 2LL2 
Representative of X-Sect. 2KK1 
X-Sect. 2KK1 
Representative of X-Sect. 2FF3 
Representative of X-Sect. 2FF3 
Representative of X-Sect. 2FF3 
Representative of X-Sect. 2KK1 
Representative of X-Sect. 2FF3 

Miles 

1.33 
1.55 
1.67 
1.36 
2.05 
2.31 
1.33 
0.61 
1.14 
1.36 
0.83 
0.80 
0.91 
1.10 
2.20 
3.14 
1.17 
2.35 
1.86 
0.87 
1.44 
1.02 
4.58 
5.76 
6.97 
2.31 
3.98 
6.10 
1.55 
2.65 
1.82 
2.69 
11.25 
1.02 
8.26 
1.70 
1.89 
0.72 
2.77 
2.80 

Feet 

7000.0 
8200.0 
8800.0 
7200.0 

10800.0 
12200.0 
7000.0 
3200.0 
6000.0 
7200.0 
4400.0 
4200.0 
4800.0 
5800.0 

11600.0 
16600.0 
6200.0 

12400.0 
9800.0 
4600.0 
7600.0 
5400.0 

24200.0 
30400.0 
36800.0 
12200.0 
21000.0 
32200.0 
8200.0 

14000.0 
9600.0 

14200.0 
59400.0 
5400.0 

43600.0 
9000.0 

10000.0 
3800.0 

14600.0 
14800.0 

Slope 
(Tuft) 

0,006 
0.033 
0.020 
0.022 
0.015 
0.015 
0.013 
0.033 
0.018 
0.009 
0.014 
0.011 
0.023 
0.020 
0.012 
0.014 
0.012 
0.015 
0.012 
0.011 
0.011 
0.010 
0.009 
0.015 
0.009 
0.009 
0.011 
0.008 
0.006 
0.013 
0.015 
0.014 
0.011 
0.013 
0.011 
0.008 
0.007 
0.006 
0.008 
0.007 

Elevation 

Top 

778 
2166 
1894 
1894 
1718 
1738 
2000 
2016 
1910 
1600 
1800 
1740 
1920 
1810 
1693 
1558 
1332 
1558 
1368 
1255 
1205 
1120 
1064 
1660 
1190 
1224 
1347 
1115 
851 
1992 
1806 
1660 
1660 
1536 
1468 
1010 
940 
866 
1129 
1012 

(ft.) 
Bottom 

737 
1894 
1718 
1738 
1558 
1558 
1910 
1910 
1800 
1532 
1740 
1693 
1810 
1693 
1558 
1332 
1255 
1368 
1255 
1205 
1120 
1064 
855 
1190 
855 
1115 
1115 
855 
802 
1806 
1660 
1468 
1010 
1468 
1010 
940 
866 
844 
1012 
906 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-1 

REACH ROUTE PHYSICAL DATA 

File = 11358DTZ.WQl 

Reach 

R126-140 
Rl27-131 
R128-129 
R129-130 
R130-131 
R131-132 
R132-133 
R133-141 
R135-141 
R136-149 
R140-127 
Rl41-149 
R142-18 
R142-139 
R143-144 
R144-145 
R145-135 
R146-147 
R147-148 
R148-145 
R149-137 
R150-142 

Table R-1, Page 4 

In 
Sub-Basin 

2RR 
2UU 
2?T 
2UU 
2UU 
2UU 
2VV 
2XX 
2XX 
2XX 
2RR 
2XX 
7B 
7D 

2VV1 
2VV6 
2VV7 
2VV4 
2VV8 
2VV5 
2XX 
7A 

Cross Seetion Source 

Repmta t ive  of X-Sect. 2UU1 
Representative of X-Sect. 2UU1 
X-Sect. 2 n 1  
X-Sect. 2UU2 
X-Sect. 2UUl 
Interpolate Between 6P1 and 2UU1 
Sand Tank Wash Section 4.461 
Sand Tank Wash Section 3.470 
Bender Wash Section 0.224 
X-Sect. 2XX1 from 200 scale mapping 
Representative of X-Sect. 2UUl 
Sand Tank Wash Section 2.147 
Rep. of Scotts Ave. Wash Sec. 3.292 
Swtts Avenue Wash Section 3.292 
Unnamed Wash #2 Section 2.335 
Unnamed Wash #2 Section 0.821 
Unnamed Wash #I Section 0.061 
Unnamed Wash #I Section 2.936 
Unnamed Wash #I Section 2.127 
Unnamed Wash #1 Section 0.769 
Sand Tank Wash Section 1.608 
Swtt Avenue Wash Section 4.911 

Length 
Miles 

1.74 
0.91 
2.69 
1.82 
5.19 
0.83 
0.95 
0.70 
0.64 
1.80 
1.29 
1.23 
2.80 
2.39 
1.10 
1.72 
0.21 
0.59 
1.17 
1.33 
1.02 
0.70 

Feet 

9200.0 
4800.0 
14200.0 
9600.0 

27400.0 
4400.0 
5000.0 
3700.0 
3400.0 
9500.0 
6800.0 
6500.0 
14800.0 
12600.0 

5800 
9100 
1 100 
3100 
6200 
7000 
5400 
3680 

SOW 
(ftlft) 

0.007 
0.004 
0.010 
0.009 
0.007 
0.004 
0.006 
0.003 
0.004 
0.005 
0.006 
0.006 
0.006 
0.006 
0.007 
0.006 
0.003 
0.007 
0.W8 
0.006 
0.005 
0.004 

Elevation 

Top 

906 
802 
1200 
1053 
967 
782 
765 
735 
737 
730 
844 
724 
740 
740 
837 
799 
740 
852 
830 
780 
682 
756 

(ft.) 
Bottom 

844 
782 
1053 
967 
782 
765 
735 
724 
724 
682 
802 
682 
657 
663 
799 
740 
737 
830 
780 
740 
655 
740 
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SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-2 

REACH ROUTE HYDRAULIC DATA 

Velocity, T n d  'Kme .od NSFEPS 

Fils = 11358DT3,WQl 03/15/92 Table R-2, Page 1 



SECTION 3.2.2.2: REACH ROUTE PARAMmERS 

TABLE R-2 

REACH ROUTE HYDRAULIC DATA 

S g t h  Top H 
*Horn 

wata (R) 

517.1 
326.0 
888.0 
257.9 
445.9 
390.8 
706.9 
1056.7 
780.0 

, 1294.1 
1279.8 
1279.8 
914.0 
914.0 
11 16.0 
905.1 
273.0 
50.7 
34.2 
273.0 
49.7 
37.8 
868.1 
433.7 
868.7 
42.5 
868.7 
464.0 
95.4 
560.9 
63.0 

1 1637.0 

dch d Deph 
Storm 
oeplh (R) 

6.8 
7.7 
5.4 
6.7 
6.7 
6.4 
8 9 
7.4 
4.1 
4.3 
4.2 
4.2 
3.8 
3.8 
8.3 
2.0 
7.5 
4.0 
2.7 
7.5 
3.7 
2.7 
5.4 
5.4 
6.4 
3.2 
6.4 
5.1 
1.5 
5.6 
4.8 
5.5 

2CHwr 
W i h  (fi) 

870.3 
308.5 
848.0 
253.5 
456.9 
368.7 
733.6 
1069.4 
760.0 
1308.4 
1308.4 
1308.4 
954.0 
954.0 
1196.0 
1002.0 
351.4 
53.7 
195.0 
351.4 
52.5 
102.8 
954.3 
164.4 
910.1 
39.8 
910.1 
531.8 
93.3 
638.4 
57.6 

1679.8 

a b l e  R-2, Page 2 

Arerp8 
n 

v.hre 

0.031 
$ 0.062 

0.050 
0.049 
0.050 
0.050 
0.053 
0.052 
0.052 
0.055 
0.055 
0.055 
0.054 
0.054 
0.051 
0.050 
0.035 
0.034 
0.035 
0.035 
0.034 
0.034 
0.055 
0.055 
0.059 
0.060 
0.059 
0.055 
0.038 
0.056 
0.062 
0.056 

Averwe . T n i d  Time md NSFEPS 

Storm 
oeplh (R) 

8.3 
7.6 
5.3 
6.6 
6.7 
6.3 
9.0 
7.4 
4.1 
4.3 
4.3 
4.3 
3.9 
3.9 
8.5 
2.2 
8.2 
4.7 
6.0 
8.2 
4.4 
6.4 
5.9 
4.7 
6.5 
3.0 
6.5 
5.4 
1.3 
6.0 
4.4 
5.6 

DiuapFne 
6 H a r  
Storm 

5434 
4644 
5733 
2836 
4067 
3378 
8916 
8910 
2091 
4108 
4491 
4442 
2123 
2123 
6109 
1960 
5837 
872 
290 
5814 
848 
236 
6512 
1852 
3825 
445 
3881 
5264 
569 
5832 
1181 
9231 

I$ HEC-I 
6-Hmr 
T h e  

0.60 
0.50 
1.m 
0.95 
1.60 
0.70 
1.55 
0.50 
2.40 
0.70 
0.80 
1.65 
1.20 
1.20 
1.10 
1.30 
0.10 
0.10 
0.15 
0.25 
0.25 
0.80 
0.75 
0.30 
0.40 
1.45 
0.25 
0.30 
1.55 
0.10 
0.90 
0.35 

(cfs) 
2CHonr 
Storm 

12299 
4460 
5433 
2794 
4237 
3210 
9338 
9382 
2011 
4346 
4997 
4942 
2399 
2399 
6964 
2748 
7408 
1212 
1848 
7374 
1194 
1727 
8466 
1269 
4145 
380 
4148 
6278 
423 
i203 
929 

10149 

Srrmmuy 
24-Aar 
Trme 

0.50 
0.55 
1.75 
0.95 
2.20 
0.75 
1.50 
0.45 
2.40 
0.60 
0.80 
1.60 
1.20 
1.20 
1.10 
1.15 
0.10 
0.10 
0.15 
0.25 
0.15 
0.70 
0.65 
0.25 
0.40 
1.45 
0.25 
0.35 
1.75 
0.10 
0.95 
0.35 

Data 
6Hom 
stera 

12 
10 
34 
18 
32 
13 
30 
10 
48 
13 
16 
32 
24 
24 
22 
25 
2 
2 
3 
5 
5 
16 
15 
6 
8 
29 
5 
6 
30 
2 
I7 
6 



- 
SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-2 

REACH ROUTE HYDRAULIC DATA 

Reach - 
R70-71 
R7I-73 
R72-73 
R73-74 
R74-77 
R75-76 
R76-77 
R77-79 
7811-79 
78L128 
79L80 
79R-81 
SOL130 
8OR-81 
82-135 
SIR-82 
81L82 
R83-84 
84R-86 
84L85 
R85-% 
R86-96 
R87-89 
R88-89 
R89-91 
RW8 
R91-92 
R92-95 
R93-94 
R94-95 
R95-96 
R96-97 

&Hour Storm %Hour Storm 
Channel 

Bass Wdlh 
(R) , 

35.0 
68.0 
75.0 
68.0 
176.0 
64.0 
64.0 
108.0 
97.0 
46.0 
67.0 
67.0 
85.0 
51.0 
212.8 
21.0 
45.0 
31.0 
42.0 
32.0 
155.0 
52.0 
31.0 
31.0 
31.0 
37.0 
31.0 
31.0 
31.0 
82.0 
52.0 
167.0 

- 

Average 
Disb.rge 

&How 
Slorm 

1248 
8442 
2421 
9469 
8906 
2579 
2748 
8968 
647 
425 
4641 
3696 
4473 
42 

2844 
600 
2725 
3032 
122 

2775 
2898 
1650 
2088 
1014 
2495 
6573 
3230 
4916 
2044 
2373 
7457 
11495 

(cfs) 
24-Hour 
Storm 

1316 
11224 
1817 
12420 
12444 
2484 
2706 
13564 
743 
495 
6723 
6444 
6445 
75 

4957 
1791 
4172 
2806 
I05 

2553 
2634 
1699 
1552 
789 
2037 
8833 
2880 
4830 
1576 
2089 
n42 
11915 

, Tnrd Time and, 
5 HW-I 

&How 
Time 

1.00 
0.40 
160 
0.75 
1.35 
0.15 
1.65 
0.40 
0.70 
1.05 
0.25 
0.70 
0.65 
1.90 
0.35 
1.85 
1.75 
0.35 
0.85 
0.50 
0.75 
1.00 
0.40 
0 . 5  
0.25 
0.30 
0.20 
0.20 
0.20 
0.15 
0.75 
0.75 

Sommq 
24-Hrm 

Time 

1.00 
0.35 
1.65 
0.70 
1.25 
0.15 
1.70 
0.35 
0.70 
1.05 
0.20 
0.65 
0.65 
1.30 
0.30 
1.85 
1.55 
0.35 
0.90 
0.50 
0.80 
0.95 
0.45 
0.20 
0.35 
0.30 
0.25 
0.20 
0.25 
0.15 
0.70 
0.75 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-2 

REACH ROUTE HYDRAULIC DATA 

Vdaily, Tnrel Tme md NSl'EPS 
don Top 
.Storm 

Dep(h (ft) 

5.8 
2.4 
2.8 
6.1 
6.2 
6.3 
4.9 
2.2 
6.7 
4.3 
2.6 
4.2 
5.7 
3.3 
3.5 
4.4 
2.6 
4.4 
4.8 
4.0 
4.1 
4.2 
4.6 
3 6 
3.4 
6.2 
1.5 
4.0 
3.8 
4.9 
3.7 
7.0 

Widlh aud Deplb 
7.4-Hom 

Widtb (ft) 

1268.0 
140.0 
159.9 
862.9 
883.2 
903.5 
1520.3 
366.9 
977.4 
388.0 
433.2 
436.4 
1500.4 
730.9 
741.0 
536.2 
372.8 
524.1 
632.3 
704.1 
723.1 
742.1 
596.2 
628.1 
874.0 
1448.1 
513.7 
452.3 
1071.2 
2895.1 
2081.4 
2361.1 

Storm 
D e e  (fi 

5.9 
2.3 
2.9 
6.2 
6.3 
6.4 
5.1 
2.2 
6.7 
4.0 
2.6 

4.1 
6.1 
3.3 
3.3 
4.3 
2.5 
4.3 
4.7 
4.0 
4.1 
4.2 
4.6 
3.6 
3.4 
7.0 
1.7 
4.4 
4.3 
5.8 
4.4 
8.3 



SECTION 3.2.2.2: REACH ROUTE PARAMmERS 

TABLE R-2 

REACH ROUTE HYDRAULIC DATA 
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SECnON 3.233: REACH ROUTE P N U h E E Z S  

TABLE R-3 

ROUTING REACH CHANNEL INFILTRATION LOSS DATA 
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TABLE R-3 

ROUTING REACH CHANNEL INFKTRATION LOSS DATA 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-3 

ROUTING REACH CHANNEL INFILTRATION LOSS DATA 

11358D74.WQL 03125192 Table R-3, Page 3 



S-ON 3.2.2.2: REACH ROUTE PARAMEERS 

TABLE R-3 

ROUTING REACH CHANNEL INFILTRATION LOSS DATA 
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3.2.23 Storage Route Parameters 

General 

Reservoir storage routing computations were done for each drainage structure 

crossing of the Gila Bend Canal (GBC). The hydraulics of each structure 

were modeled to obtain stage versus discharge curves. The storage 

characteristics of the impoundment areas were determined and the effects of 

storage upstream of the canal were then modeled in HEC-1 using the 

Modified Puls Method. Refer to Section 3.4.3 for a discussion of how 

commingling of ponded waters upstream of the GBC was addressed. 

F~eld Reconnaissance 

Contour mapping along the GBC was prepared as a part of the hydraulics 

(floodplain delineation) portion of this study. This mapping was generated for 

the GBC from the east side of Gila Bend west to SR-85. Refer to Section 2.4. 

The scale is either 1" =200' with a 2-foot contour interval or 1" =400' with a 

4-foot contour interval. The only contour mapping available for the GBC 

from SR-85 west to Smurr is USGS quadrangle mapping. A field survey was 

done to supplement the USGS mapping, and to obtain as-built physical 

infonnation for each structure. The physical information gathered included a 

profile of the south canal levee from SR-85 to Smurr, the size, type, and 

length of structure, inlet and outlet invert elevations, and a cross section 

typical of the downstream channel. 

Hydraulic Computations 

The hydraulics of each GBC structure were modeled using the Hydraulics of 

Bridge and Culvert Waterways (HOBCW) computer program or HEC-23. 

HOBCW program version 3.0 was used for this analysis. HOBCW is based 

8 3 ~ e f e r  to Section 6.5, Bibliography Reference Numbers 15 and 25. 
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upon the Bureau of Public Roads publication Hydraulics of Bridge Waterways 

and the U.S. Department of Transportation, Hydraulic Design of Highway 

Culvens4. HOBCW was used for estimating stage versus discharge rating 

curves for pipe culverts and small reinforced concrete box culverts. The 

HEC-2 program was used for estimating stage versus discharge rating curves 

for the concrete-lined overchutes and the larger reinforced concrete box 

culvert structures and bridges. HEC-2 was also used for estimating rating 

curves for levee and canal over-topping situations where the flow hydraulics 

could be assumed to function as a broad-crested weir of uniform 

configuration. 

The results of the hydraulic calculations are contained in the following 

sections, organized by Gila Bend Canal (GBC) structure. Refer to Sheet 1 of 

Exhibit "C" for the location of each structure. The storage and discharge 

versus stage curve for each structure follow this section and are titled 

Figures R-1 through R-11. 

Each structure was checked under inlet and outlet control. The highest stage 

resultar.: from the two conditions was used. The flow rates corresponding to 

even foot stage increments were tabulated from the storage and discharge 

versus stage curves and used for input to the HEC-1 models. 

Surface Area Computations 

The ponding surface areas upstream of each GBC structure were planimetered 

from the available mapping. The area associated with each contour up to an 

elevation at least 2-feet higher than the top of the canal embankment or levees 

was measured. The total storage volume in acre-feet for appropriate 

elevations was then calculated using the conical method. These volumes were 

input to the HEC-1 computer models with corresponding outflow discharges 

calculated as described above. 

e 4Refer to Section 6.5, Bibliography Reference Number 37. 
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Plots of the storage and discharge versus stage curves for each reservoir route 

are included as Figures R-1 through R-11. Data pertinent to each structure is 

included on each figure. The identifier and description, as well as the 

modeling results, for each GBC cross drain structure is contained in 

Table F-4 in Section 3.5. 

Percolation Loss 

Percolation loss rates were included in the storage routing computations. The 

loss rate at each structure was selected using the following method: 

1. The highest anticipated ponding stage was plotted on Exhibit "B". 

2. The most dominate soil map unit in the ponding area was selected. 

3. The XKSAT value for the selected soil map unit was converted into a loss 
rate in cfslacre. 

The soil map unit chosen for each structure, and the corresponding calculated 

loss rate, are shown in Table R-4a. There is overlap between the percolation 

losses simulated in the channel routing and those simulated in the reservoir 

routing. However, the overlap was judged to be negligible. Refer to Table 

R-4b for the average rates which were input to the HEC-1 models. Reservoir 

routes for the various structures were combined to more accurately simulate 

the commingling of runoff volumes against the canal. Refer to Section 3.4.3 

for a discussion on how this problem was addressed. 
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Table R-4a 

Infiltration Loss Rates at Gila Bend Canal (GBC) Structures 

Concentration Soil Map Units and Loss Rates 

April 10, 1992 Page 3-42 



Table R-4b 
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Table R-5 

tarage aod Discharge vs Stage Da(a for PNDI 
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Table R-5, Continued . . . 

Storage and DWwge vs Stage Data for PNDl 
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Table R-6 

Storage and D k h g e  vs Stage Data for PND2 

April 10, 1992 Page 3-46 



Table R-6, Continued . . . 

Storage and Dbeharge vs Stage Data for PNDZ 
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Table R-7 
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FIGURE R-1 
Storage & Discharge vs Stage for GBC-1 

Stage (feet) 

+ Volume Discharge 



FIGURE R-2 
Storage & Discharge vs Stage for GBC-2 

Stage (feet) 

+ Volume ----.%-. Discharge 



FIGURE R-3 
Storage & Discharge vs Stage for GBC-3 

Stage (feet) 

F ~ o l u m e  Discharge I 



FIGURE R-4 
Storage & Discharge vs Stage for GBC-4 
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FIGURE R-5 
Storage & Discharge vs Stage for GBCd 

I + Volume --.x----- Discharge I 



FIGURE R-6 
Volume & Discharge vs Stage for GBC-6 

Stage (feet) 

--+-- Volume -----x--. Discharge 



FIGURE R-7 
Storage & Discharge vs Stage for GBC-7 

Stage (feet) 

+ Volume -3K- Total Discharge Canal West (7B) 
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FIGURE R-8 
w - Volume & Discharge vs Stage for GBC-8 
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FIGURE R-9 
Volume & Discharge vs Stage for GBC-9 
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FIGURE R-10 
Volume & Discharge vs Stage for GBC-10 
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FIGURE R-11 
Storage & Discharge vs Stage for C151 

+ Volume Discharge 
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HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 
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11358 
CP51 
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HOBCW Version 3.02 Page 2 

a --- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE (ft/ft) 
MINIMUM FLOW (c fs )  
MAXIMUM FLOW (c fs)  
FLOW INCREMENT (c fs )  

NUMBER OF CULVERTS 3 . . . . .- -. . - . . - - . -. . . . 
CULVERT CODE I i i 3 i i  
CULVERT SLOPE (ft/ft) : .01400 
CULVERT LENGTH (ft) : 100.00 
DOWNSTREAM CULVERT INVERT ( f t )  : 726.10 

CIRCULAR CULVERT DIAMETER : 4.00 
ENTRANCE LOSS COEFFICIENT Ke .9 

1) 
CULVERT ROUGHNESS COEFFICIENT .024 

611a Bend Canal Structure 6BC-1 (C51) Hydraul ic Calculat ions 

F i l e  = C51.HIF March 31, 1992 Sect. 3.2.2.3, GBC-1 Page 2 



HOBCW Version 3.02 Page 3 

--- CROSS SECTION DESCRIPTION --- 
STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) ................................................................ 

6110 Bend Canal Structure 6BC-1 (C51) Hydraulic Calculations 
e 

F i l e  = C51.HIF March 31, 1992 Sect. 3.2.2.3, GBC-1 Page 3 



HOBCW Version 3.02 Page 4 

0 --- HOBCW OUTPUT DATA --- 

***H*WHC*~~*******H********H~*****H************H**************H**H* 
4 

STAGE ELEVATION - 726.02 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCIN 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

307.91 308.00 .0800 .O .10 .01 .OO .OO .05 
308.00 316.00 .0800 .1 8.00 .02 .18 .01 . 08 
316.00 316.09 .0800 .O .10 .01 .OO .OO .05 - - - - - - - ----------- --------- 

TOTALS .1 .18 .01 

--- SUBCRITICAL FLOW IN CHANNEL, FROUOE NUMBER .lo2 --- 
INLET CONTROL RESULTS 

1) 
DISCHARGE (cfs)  : .OO 
HEADWATER (ft) : 727.50 
VELOCITY ( fps)  : .OO 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : .OO 
HEADWATER (ft) : 727.50 
VELOCITY ( fps )  : . 00 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  1.483 
UPSTREAM STAGE ( f t )  : 727.500 

611a Bend Canal Structure 6BC-1 (C51) Hydraul i c  Calculations 

F i l e  = C51.HIF March 31, 1992 Sect. 3.2.2.3, GBC-1 Page 4 



HOBCW Version 3.02 Page 5 

**HHHM*cnM*cn****cn**C*l***r****H***H* a 
STAGE ELEVATION = 727.40 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) ( 4 s )  

300.54 308.00 .0800 5.2 7.59 .69 75.52 4.59% .88 
308.00 316.00 .0800 11.2 8.00 1.40 260.04 15.82 1.41 
316.00 323.46 .0800 5.2 7.59 .69 75.52 4.59 .8B ------- ----------- --------- 

TOTALS 21.6 411.07 25.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .226 --- 
INLET CONTROL RESULTS 

DISCHARGE (cfs) : 8.33 
HEADWATER (ft) : 728.80 
VELOCITY (fps) : 4.56 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 8.33 
HEADWATER (ft) : 728.90 
VELOCITY (fps) : 4.56 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 1.498 
UPSTREAM STAGE (ft) : 728.898 

611 a Bend Canal Structure GBC-1 (CS1) Hydraulic Calculations 
I) 

F i l e  = C51.HIF March 31, 1992 Sect. 3.2.2.3, GBC-1 Page 5 
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STAGE ELEVATION = 727.77 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

193.80 300.00 .0800 14.1 106.20 .13 68.15 4.15 .29 
300.00 308.00 .0800 8.1 8.14 1.00 150.71 9.17 1.13 
308.00 316.00 .0800 14.1 8.00 1.77 383.24 23.31 1.65 
316.00 324.00 .0800 8.1 8.14 1.00 150.71 9.17 1.13 
324.00 430.20 .0800 14.1 106.20 .13 68.15 4.15 .29 ------- ----------- --------- 

TOTALS 58.6 820.96 49.94 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .469 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 16.65 
HEADWATER (ft) : 729.29 

il) 
VELOCITY ( fps)  : 5.57 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 16.65 
HEADWATER (ft) : 729.52 
VELOCITY ( fps)  : 5.57 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 1.750 
UPSTREAM STAGE (ft) : 729.516 

6i  1 a Bend Canal S t ruc tu re  GBC-1 (C51) Hydrau l ic  Ca lcu la t ions 
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STAGE ELEVATION = 727.91 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) (sq ft) 

137.82 300.00 .0800 32.9 
300.00 308.00 .0800 9.2 
308.00 316.00 .0800 15.2 
316.00 324.00 ,0800 9.2 
324.00 486.18 .0800 32.9 ------- 

TOTALS 99.5 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) (ft) (cfs) (fps) .................................................. 

162.18 .20 210.76 12.82 .39 
8.14 1.14 186.90 11.37 1.23 
8.00 1.91 435.19 26.47 1.74 
8.14 1.14 186.90 11.37 1.23 

162.18 .20 210.76 12.82 .39 ----------- --------- 
1230.51 74.85 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER .414 --- 
INLET CONTROL RESULTS 

DISCHARGE (cfs) : 24.95 
HEADWATER (ft) : 729.72 
VELOCITY (fps) : 6.24 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs)  : 24.95 
HEADWATER ( f t )  : 730.01 
VELOCITY (fps) : 6.24 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 2.105 
UPSTREAM STAGE (ft) : 730.011 

611a Bend Canal Structure GBC-1 (C51) Hydraulic Calculations 
@ 
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STAGE ELEVATION = 728.00 

LEFT END EXTENDED .OO FT. AT NORMAL DEPTH. - 

RIGHT END EXTENDED .OO FT. AT N O W L  DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

100.00 300.00 .0800 50.5 200.00 .25 374.29 22.77 .45 
300.00 308.00 .0800 10.0 8.14 1.23 213.73 13.00 1.30 
308.00 316.00 .0800 16.0 8.00 2.00 472.69 28.75 1.79 
316.00 324.00 .0800 10.0 8.14 1.23 213.73 13.00 1.30 
324.00 524.00 .0800 50.5 200.00 .25 374.29 22.77 .45 ------- ----------- --------- 

TOTALS 137.0 1648.74 100.29 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .374 --- 

@' INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 33.43 
HEADWATER (ft) : 730.13 
VELOCITY ( fps)  : 6.76 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs)  : 33.43 
HEADWATER ( f t )  : 730.46 
VELOCITY ( fps)  : 6.76 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft) 2.455 
UPSTREAM STAGE (ft) : 730.457 

G i l a  Bend Canal S t ruc tu re  6BC-1 (C51) Hydraul ic  Ca lcu la t ions 
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STAGE ELEVATION = 728.07 

LEFT END EXTENDED .07 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .07 FT. AT NORMAL DEPTH, 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

100.00 300.00 .0800 63.3 200.00 .32 545.97 33.21 .52 
300.00 308.00 .0800 10.5 8.14 1.29 232.29 14.13 1.34 
308.00 316.00 .0800 16.5 8.00 2.07 498.20 30.30 1.83 
316.00 324.00 .0800 10.5 8.14 1.29 232.29 14.13 1.34 
324.00 524.00 .0800 63.3 200.00 .32 545.97 33.21 .52 ------- ----------- --------- 

TOTALS 164.2 2054.73 124.98 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .331 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 41.66 
HEADWATER (ft) : 730.50 
VELOCITY ( fps)  : 7.16 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 41.66 
HEADWATER (ft) : 730.85 
VELOCITY ( fps)  : 7.16 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 2.786 
UPSTREAM STAGE ( f t )  : 730.852 

611a Bend Canal S t ruc tu re  6BC-1 (CS1) Hydraul ic  Ca lcu la t ions 
0 
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STAGE ELEVATION = 728.12 

LEFT END EXTENDED .12 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .12 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE V 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) ..................................................................................... 

100.00 300.00 .0800 75.1 200.00 .38 725.44 44.13 .59 
300.00 308.00 ,0800 11.0 8.14 1.35 249.85 15.20 1.38 
308.00 316.00 .0800 17.0 8.00 2.13 522.06 31.76 1.87 
316.00 324.00 .0800 11.0 8.14 1.35 249.85 15.20 1.38 
324.00 524.00 .0800 75.1 200.00 .38 725.44 44.13 .59 ------- -----*----- --------- 

TOTALS 189.1 2472.63 150.40 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .304 --- 

a INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 50.13 
HEADWATER ift) : 730.88 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 50.13 
HEADWATER (ft) : 731.24 
VELOCITY ( fps )  : 7.50 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 3.113 
UPSTREAM STAGE (ft) : 731.237 

a 
611 a Bend Canal St ruc ture  6BC-1 (C51) Hydrau l ic  Calculat ions 
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STAGE ELEVATION - 728.18 

LEFT END EXTENDED .18 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .18 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  (ft) (sq ft) ................................... 

100.00 300.00 .0800 85.5 
300.00 308.00 .0800 11.4 
308.00 316.00 .0800 17.4 
316.00 324.00 .0800 11.4 
324.00 524.00 .0800 85.5 ------- 

TOTALS 211.2 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  (ft) (cfs) (fps) 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = ,286 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 58.34 
HEADWATER (ft) : 731.25 
VELOCITY ( fps )  : 7.77 

OUTLET CONTROL RESULTS 
DISCHARGE I c f s )  : 58.34 - - - . . .. .. . 
HEADWATER (ft)' : 730.37 
VELOCITY ( fps )  : 7.80 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 3.070 
UPSTREAM STAGE (ft) : 731.247 

6 i 1 a  Bend Canal St ruc ture  GBC-1 (C51) Hydrau l i c  Calculat ions 
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STAGE ELEVATION = 728.23 

LEFT END EXTENDED .23 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .23 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) (ft) (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .272 --- 

d) INLET CONTROL RESULTS DISCHARGE ( c f s )  : 66.64 
HEADWATER (ft) : 731.63 
VELOCITY ( f ps )  : 8.00 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 66.64 
HEADWATER ( f t )  : 730.81 
VELOCITY ( f ps )  : 8.20 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  3.406 
UPSTREAM STAGE (ft) : 731.633 

G i l a  Bend Canal S t r u c t u r e  6BC-1 (C51) H y d r a u l i c  C a l c u l a t i o n s  
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***rn*cmrrmm********m*************************************************rn*** * 
STAGE ELEVATION - 728.27 

LEFT END EXTENDED .27 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .27 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fPS) 

- - 

100.00 300.00 ,0800 104.6 200.00 .52 1261.27 76.72 .73 
300.00 308.00 .0800 12.2 8.14 1.50 296.16 18.01 1.48 
308.00 316.00 .0800 18.2 8.00 2.27 583.92 35.52 1.95 
316.00 324.00 0800 12.2 8.14 1.50 296.16 18.01 1.48 
324.00 524.00 .0800 104.6 200.00 .52 1261.27 76.72 .73 ------- ----------- --------- 

TOTALS 251.8 3698.78 224.99 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .263 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 75.00 
HEADWATER (ft) : 732.04 
VELOCITY ( fps)  : 8.19 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 75.00 
HEADWATER ( f t )  : 731.35 
VELOCITY ( fps )  : 8.60 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 3.771 
UPSTREAM STAGE ( f t )  : 732.045 

611s Bend Canal S t ruc tu re  GBC-1 (C51) Hydrau l i c  Ca lcu la t ions 
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STAGE ELEVATION = 728.32 

LEFT END EXTENDED .32 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .32 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

100.00 300.00 .0800 113.4 200.00 .57 1442.54 87.75 .77 
300.00 308.00 .0800 12.5 8.14 1.54 310.52 18.89 1.51 
308.00 316.00 .0800 18.5 8.00 2.32 602.83 36.67 1.98 
316.00 324.00 .0800 12.5 8.14 1.54 310.52 18.89 1.51 
324.00 524.00 .0800 113.4 200.00 .57 1442.54 87.75 .77 ------- -----*----- --------- 

TOTALS 270.4 4108.95 249.94 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .255 --- 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 83.31 
HEADWATER ( f t )  : 731.92 
VELOCITY ( fps)  : 8.99 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 4.167 
UPSTREAM STAGE ( f t )  : 732.484 

611a Bend Canal S t ruc tu re  6BC-1 (C51) Yydraul i c  Calcu la t ions 
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***C*HHCCC*CW***CC*****HH****r,H*************H******H*H**********H****** 4 
STAGE ELEVATION - 728.36 

LEFT END EXTENDED .36 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .36 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

100.00 300.00 .0800 121.8 200.00 .61 1625.27 98.86 .81 
300.00 308.00 .0800 12.9 8.14 1.58 324.53 19.74 1.53 

------- 
TOTALS 288.2 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE MUMBER - .249 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 91.66 
HEADWATER ( f t )  : 732.96 
VELOCITY ( fps)  : 8.37 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 91.66 
HEADWATER ( f t )  : 732.52 
VELOCITY ( fps )  : 9.38 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 4.604 
UPSTREAM STAGE (ft) : 732.963 

6i 1 a Bend Canal S t ruc tu re  6BC-1 (C51) Hydrau l ic  Ca lcu la t ions 
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id) **************mc********n****WH*-*************************Hc********** 

STAGE ELEVATION = 728.40 

LEFT END EXTENDED .40 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .40 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION .STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .245 --- 

a INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.20 
HEADWATER (ft) : 733.50 
VELOCITY ( f ps )  : 7.97 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.20 
HEADWATER ( f t )  : 733.17 
VELOCITY ( f p s )  : 9.80 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 5.098 
UPSTREAM STAGE (ft) : 733.497 

* 
6i1a Bend Canal S t r u c t u r e  GBC-1 (C51) H y d r a u l i c  C a l c u l a t i o n s  
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...................................................................... 

STAGE ELEVATION = 728.44 

LEFT END EXTENDED .44 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .44 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (ss ft) (ft) (ft) (cfs) (fps) 

100.00 300.00 .0800 137.6 200.00 .69 1992.75 121.21 .88 
300.00 308.00 .0800 13.5 8.14 1.66 351.60 21.39 1.58 
308.00 316.00 .0800 19.5 8.00 2.44 656.34 39.92 2.05 
316.00 324.00 .0800 13.5 8.14 1.66 351.60 21.39 1.58 
324.00 524.00 .0800 137.6 200.00 .69 1992.75 121.21 .88 ------- ----------- --------- 

TOTALS 321.8 5345.02 325.13 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .241 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs)  : 108.38 
HEADWATER (ft) : 734.06 
VELOCITY ( fps)  : 8.62 

OUTLET CONTROL RESULTS .. -- - - - 

DISCHARGE (cfs)  : 108.38 
HEADWATER ( f t )  : 733.82 
VELOCITY ( fps)  : 10.21 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 5.618 
UPSTREAM STAGE ( f t )  : 734.056 

61 1 a Bend Canal S t ruc tu re  6BC-1 (CS1) Hydraul ic  Ca lcu la t ions  
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STAGE ELEVATION = 728.48 

LEFT END EXTENDED .48 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .48 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

100.00 300.00 .0800 145.0 200.00 .72 2173.21 132.19 .91 
300.00 308.00 .0800 13.8 8.14 1.70 364.44 22.17 1.61 
308.00 316.00 .0800 19.8 8.00 2.47 672.90 40.93 2.07 
316.00 324.00 .0800 13.8 8.14 1.70 364.44 22.17 1.61 
324.00 524.00 .0800 145.0 200.00 .72 2173.21 132.19 .91 ------- ----------- --------- 

TOTALS 337.4 5748.22 349.65 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .238 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 116.55 
HEADWATER (ft) : 734.66 
VELOCITY ( fps)  : 9.27 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 116.55 
HEADWATER (ft) : 734.53 
VELOCITY ( fps)  : 10.64 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 6.189 
UPSTREAM STAGE ( f t )  : 734.665 

* 
611a Bend Canal St ruc ture  GBC-1 (C51) Hydraul i c  Calculat ions 
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STAGE ELEVATION - 728.51 

LEFT END EXTENDED .51 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .51 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) (sq ft) .................................... 

100.00 300.00 .0800 152.3 
300.00 308.00 .0800 14.1 
308.00 316.00 .0800 20.1 
316.00 324.00 .0800 14.1 
324.00 524.00 .0800 152.3 ------- 

TOTALS 352.9 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) (ft) (cfs) (fps) .------------------------------------------------- 

200.00 .76 2359.89 143.55 .94 
8.14 1.73 377.47 22.96 1.63 
8.00 2.51 689.64 41.95 2.09 
8.14 1.73 377.47 22.96 1.63 

200.00 .76 2359.89 143.55 .94 ----------- --------- 
6164.35 374.96 

--- SUBCRITICAL FLOV IN  CHANNEL, FROUDE NUMBER .236 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 124.99 
HEADWATER ( f t )  : 735.35 
VELOCITY ( fps)  : 9.95 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 124.99 
HEADWATER (ft) : 735.29 
VELOCITY ( fps )  : 11.10 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 6.837 
UPSTREAM STAGE (ft) : 735.349 

6 i  1 a Bend Canal St ruc ture  6BC-1 (C51) Hydrau l i c  Calculat ions 
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1) ........................................................................ 

STAGE ELEVATION = 728.55 

LEFT END EXTENDED .55 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .55 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) 

100.00 300.00 .0800 159.4 200.00 .80 2544.53 154.78 .97 
300.00 308.00 .0800 14.4 8.14 1.77 390.13 23.73 1.65 
308.00 316.00 .0800 20.4 8.00 2.55 705.83 42.93 2.11 
316.00 324.00 .0800 14.4 8.14 1.77 390.13 23.73 1.65 
324.00 524.00 .0800 159.4 200.00 .80 2544.53 154.78 ------- .97 ----------- --------- 

TOTALS , 367.9 6575.16 399.95 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .234 --- 

e INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 133.32 
HEADWATER (ft) : 736.08 
VELOCITY ( fps)  : 10.61 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 133.32 
HEADWATER (ft) : 736.07 
VELOCITY ( fps)  : 11.58 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.535 
UPSTREAM STAGE (ft) : 736.082 

r) 
6t1a Bend Canal S t ruc tu re  GBC-1 (C51) Hydrau l i c  Ca lcu la t ions 
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***mcm***m******mn*mmm**n****** 4 
STAGE ELEVATION = 728.58 

LEFT END EXTENDED .58 FT. AT NORMAL DEPTH. - 
RIGHT END EXTENDED .58 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

----------- 

100.00 300.00 .0800 166.2 200.00 .83 2728.36 165.96 1.00 
300.00 308.00 .0800 14.6 8.14 1.80 402.54 24.49 1.67 
308.00 316.00 .0800 20.6 8.00 2.58 721.63 43.89 2.13 
316.00 324.00 .0800 14.6 8.14 1.80 402.54 24.49 1.67 
324.00 524.00 .0800 166.2 200.00 .83 2728.36 165.96 ------- 1.00 ----------- --------- 

TOTALS 382.3 6983.41 424.78 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .232 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 141.59 
HEADWATER ( f t )  : 736.87 
VELOCITY ( fps)  : 11.27 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 141.59 
HEADWATER (ft) : 736.91 
VELOCITY ( fps)  : 12.08 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 8.324 
UPSTREAM STAGE ( f t )  : 736.905 

611a Bend Canal S t r uc tu re  GBC-1 (C51) Hydraul i c  Ca lcu la t ions  
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STAGE ELEVATION = 728.61 

LEFT END EXTENDED .61 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .61 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ............................................................................. 

100.00 300.00 .0800 172.8 200.00 .86 2911.44 177.10 1.02 
300.00 308.00 .0800 14.9 8.14 1.83 414.71 25.23 1.69 
308.00 316.00 .0800 20.9 8.00 2.61 737.08 44.83 2.14 
316.00 324.00 .0800 14.9 8.14 1.83 414.71 25.23 1.69 
324.00 524.00 .0800 172.8 200.00 .86 2911.44 177.10 1.02 ------- ----------- --------- 

TOTALS 396.3 7389.37 449.48 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .231 --- 

II) INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 149.83 
HEADWATER Ift l  : 737.71 
VELOCITY ( f p s j  : 11.92 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs)  : 149.83 
HEADWATER (ft) : 737.80 
VELOCITY ( fps)  : 12.59 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 9.189 
UPSTREAM STAGE (ft) : 737.804 

* 
G I  l a  Bend Canal S t ruc tu re  GBC-1 (C51) Hydraul i c  Calcu la t ions 
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.................................................................... 
STAGE ELEVATION - 728.65 

LEFT END EXTENDED .65 FT. AT NORMAL DEPTH. 

RIGHT EN0 EXTENDED .65 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) (ft) (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .230 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 158.34 
HEADWATER (ft) : 738.64 
VELOCITY ( f p s )  : 12.60 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 158.34 
HEADWATER (ft) : 738.74 
VELOCITY ( f p s )  : 13.15 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 10.096 
UPSTREAM STAGE ( f t )  : 738.743 

- 
611 a Bend Canal S t r u c t u r e  GBC-1 (C51) H y d r a u l i c  Cal  c u l  a t 1  ons 
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@ ***wCC*CI*m*m******m***C***-ccH****************************w****** 

STAGE ELEVATION = 728.68 

LEFT END EXTENDED .68 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .68 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) (sq ft) .................................... 

100.00 300.00 .0800 185.8 
300.00 308.00 .0800 15.4 
308.00 316.00 .0800 21.4 
316.00 324.00 .0800 15.4 
324.00 524.00 .0800 185.8 ------- 

TOTALS 424.0 

WETTED HYDRAULIC 
PERIMETER RADIUS 
(ft) (ft) 

CONVEYANCE DISCHARGE VELOCITY 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .229 --- * INLET CONTROL RESULTS 
DISCHARGE (c fs)  : 166.68 
HEADWATER ( f t )  : 739.62 
VELOCITY ( fps)  : 13.26 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 166.68 
HEADWATER (ftl : 739.71 
VELOCITY ( fps)  : 13.71 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 11.031 
UPSTREAM STAGE ( f t )  : 739.710 

e 
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STAGE ELEVATION - 728.71 

LEFT END EXTENDED .71 FT. AT NORMAL DEPTH. - 
RIGHT END EXTENDED .71 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) ( f t )  (cfs)  (fps) ..................................................................................... 

324.00 524.00 .0800 192.1 200.00 .96 3473.35 211.28 1.10 ------- ----------- --------- 
TOTALS 437.2 8631.89 525.06 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER .226 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 175.02 
HEADWATER (ft) : 740.65 
VELOCITY ( f ps )  : 13.93 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 175.02 
HEADWATER (ft) : 740.72 
VELOCITY ( f p s j  : 14.29 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 12.013 
UPSTREAM STAGE ( f t )  : 740.723 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) (ft) (ft) (ft) ........................................................... 

F i l e  = C51 

Bend Canal Structure GBC-1 

March 31  

Page 26 

Hydraul i c  Calculations 
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****mWH****Wm**MH*H**************** 

UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

****m******HMH*****WCL**************** 

PROJECT: G i l a  Bend F.I.S. 
ENGINEER: C51 a t  the G i l a  Bend Canal 
DATE: 2/16/1992 
TIME: 17:44. 6 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 739.50 
MAXIMUM WSELI 741.10 
STEP SIZE: 0.10 
BREADTH OF WEIR: 75.00 

61 1 a Bend Canal Structure 6BC-1 (C51) Hydraul ic Calculat ions 
0 
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INPUT ELEVATION/STATION TABLE. 
PROJECT: G i l a  Bend F.I.S. 
DATE: 2/16/1992 
TIME: 17144; 6 

**cwI*cH*-********CIw***************** 

WINT ----- 
PO I NT ----- 

1 

ELEVATION 

ELEVATION --------- 
745.20 
742.40 
740.50 
740.70 
739.70 
739.60 
739.50 
739.50 
739.90 
739.60 
740.00 
739.70 
740.00 
740.30 
740.20 

STATION ------- 
STATION POINT ------- ----- 

0.00 16 
611.00 

1204.00 
1799.00 
2399.00 
2999 .OO 
3600.00 
4204.00 
4829.00 
5430.00 
5732.00 
6152.00 
6659.00 
7162.00 
7686.00 

ELEVATION STATION --------- ------- 
745.20 7686.10 

6i1a Bend Canal S t ruc tu re  6BC-1 (C51) Wdrau l  i c  Calcu la t ions 
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WEIR COEFFICIENT TABLE 
PROJECT: G i la  Bend F.I.S. 
DATE: 2/16/1992 
TIME: 17144; 6 

******CHmm**w********-************* 

INPUT COEFFICENT VALUES. 

PO I NT ----- HEAD ---- COEFFICIENT ----------- 

6110 Bend Canal Structure 6BC-1 (C51) Hydraulic Calculations 
* 
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***CCH***-HClr**rnrnrn************* 

UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Gi la  Bend F.I.S. 
DATE: 2/16/1992 
TIME: 17:44. 6 

***mH*wm**w************************* 

ELEVATION --------- DISCHARGE (CFS) --------------- ELEVATION DISCHARGE (CFS) --------- --------------- 

6i1a Bend Canal Structure 6BC-1 (C51) Hydraul i c  Calculations 
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................................................. 
* H H 0000 BBBBB CCCCC W W *  
* H  H O  0 8  B C  W W W W *  
* HHHHHH 0 0 BBBBB C W W  W W  * 
* H  H O  0 8  B C  WW WW * 
* H H 0000 BBBBB CCCCC W W *  ................................................. 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GAL1 LEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

G i l a  Bend FIS 
11358 
CP52 
trl 
F r i  Jan. 3. 1992 

611 a Bend Canal S t r u c t u r e  GBC-2 (C52) Hydrau l  i c  C a l c u l a t i o n s  
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0 --- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS 
NUMBER OF ROAD STATIONS 
NUMBER OF ROUGNESS COEFFICIENTS 

STREAM SLOPE ( f t l f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW (cf s) 
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 
CULVERT CODE 
CULVERT SLOPE I ft lft l 
CULVERT LENGTH ' ( f t )  ' 

DOWNSTREAM CULVERT INVERT ( f t )  

CIRCULAR CULVERT DIAMETER 
ENTRANCE LOSS COEFFICIENT Ke 
CULVERT ROUGHNESS COEFFICIENT 

Page 2 
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--- CROSS SECTION DESCRIPTION --- 
STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) ................................................................ 

G i l a  Bend Canal Structure GBC-2 (C52) Hydraul ic Calculations 
0 
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e --- HOBCW OUTPUT DATA --- 

STAGE ELEVATION = 730.01 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs)  ( fps) 
----- -- - - - - - - - - - 

307.90 308.00 .0600 .O .10 .01 .OO .OO .06 
308.00 313.00 .0350 .1 5.00 .01 .15 . O l  .16 
313.00 313.10 .0350 .O .10 .01 .OO . 00 .10 - - - - - - - ----------- --------- 

TOTALS .1 .15 .01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .258 --- 

INLET CONTROL RESULTS 

e DISCHARGE ( c f s )  : .01 
HEADWATER ( f t )  : 731.30 
VELOCITY ( f ps )  : .OO 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : .01 
HEADWATER ( f t )  : 731.30 
VELOCITY ( f p s )  : .OO 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  1.287 
UPSTREAM STAGE (f t) : 731.300 

G i l a  Bend Canal S t r u c t u r e  GBC-2 (C52) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 730.43 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) (ft) ( c f s )  ( fps )  ..................................................................................... 

304.53 308.00 .0600 .8 3.50 .22 6.70 .47 .63 
308.00 313.00 .0350 2.2 5.00 .43 52.82 3.73 1.72 
313.00 316.47 .0350 .8 3.50 .22 11.49 .81 1.08 - - - - - - - ----------- --------- 

TOTALS 3.7 71.01 5.02 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .495 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 5.02 
HEADWATER (ft) : 732.37 
VELOCITY ( f p s )  : 3.60 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5.02 
HEADWATER ( f t) : 731.51 
VELOCITY ( f p s )  : 4.00 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) 1.933 
UPSTREAM STAGE (ft) : 732.366 

611 a Bend  Cana l  S t r u c t u r e  GBC-2 (C52) H y d r a u l  i c  C a l c u l a t i o n s  
a 
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STAGE ELEVATION = 730.62 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f p s )  ..................................................................................... 

303.05 308.00 .0600 1.5 4.98 .31 17.22 1.22 .80 
308.00 313.00 .0350 3.1 5.00 .62 95.24 6.73 2.18 
313.00 317.95 .0350 1.5 4.98 .31 29.52 2.09 1.37 ------- ----------- --------- 

TOTALS 6.1 141.98 10.04 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .524 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 10.04 
HEADWATER (ft) : 732.80 
VELOCITY ( f p s )  : 4.38 

e OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 10.04 
HEADWATER (ft) : 732.04 
VELOCITY ( f p s )  : 4.85 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) 2.181 
UPSTREAM STAGE (ft) : 732.798 

G i  1 a B e n d  C a n a l  S t r u c t u r e  GBC-2 (C52) H y d r a u l  i c C a l c u l a t i o n s  
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STAGE ELEVATION = 730.75 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

301.96 308.00 .0600 2.3 6.08 .37 29.31 2.07 .91 
308.00 313.00 .0350 3.8 5.00 .75 132.79 9.39 2.49 
313.00 319.04 .0350 2.3 6.08 .37 50.24 3.55 1.56 - - - - - - - ----------- --------- 

TOTALS 8.3 212.33 15.01 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .539 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 15.01 
HEADWATER (ft) : 733.18 
VELOCITY ( fps )  : 4.88 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 15.01 
HEADWATER (ft) : 732.47 
VELOCITY ( fps )  : 5.47 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  2.423 
UPSTREAM STAGE ( f t )  : 733.178 

G i l a  Bend Canal S t ruc tu re  GBC-2 (C52) Hydraul i c  Ca lcu la t i ons  
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STAGE ELEVATION = 730.87 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

301.05 308.00 .0600 3.0 7.00 .43 42.59 3.01 1.00 
308.00 313.00 .0350 4.3 5.00 .87 167.74 11.86 2.73 
313.00 319.95 .0350 3.0 7.00 .43 73.02 5.16 ------- 1.71 ----------- --------- 

TOTALS 10.4 283.35 20.04 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .549 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.04 
HEADWATER ( f t )  : 733.53 
VELOCITY ( fps )  : 5.25 

e OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.04 
HEADWATER ( f t )  : 732.88 
VELOCITY ( f p s )  : 5.99 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 2.665 
UPSTREAM STAGE ( f t )  : 733.533 

G i l a  Bend Canal S t ruc tu re  GBC-2 (C52) Hydraul i c  Ca lcu la t ions  
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STAGE ELEVATION = 730.97 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,556 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 25.03 
HEADWATER (ft) : 733.88 
VELOCITY ( f p s )  : 5.53 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 25.03 
HEADWATER ( f t )  : 733.31 
VELOCITY ( f p s )  : 6.46 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 2.910 
UPSTREAM STAGE ( f t )  : 733.875 

61 1 a Bend Canal S t r u c t u r e  GBC-2 (C52) Hydrau l  i c  C a l c u l a t i o n s  
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1) ................................................................................... 

STAGE ELEVATION = 731.05 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) 

290.89 300.00 .0600 .2 9.11 .02 .41 .03 .14 
300.00 308.00 .0600 4.4 8.06 .54 71.79 5.08 1.16 
308.00 313.00 .0350 5.2 5.00 1.05 228.64 16.17 3.09 
313.00 321.00 .0350 4.4 8.06 .54 123.07 8.70 1.99 
321.00 330.11 .0600 .2 9.11 .02 .41 .03 .14 - - - - -- - ----------- --------- 

TOTALS 14.4 424.33 30.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .744 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 30.00 
HEADWATER ( f t )  : 734.22 
VELOCITY ( fps )  : 5.73 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 30.00 
HEADWATER ( f t )  : 733.83 
VELOCITY ( fps )  : 6.89 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  3.177 
UPSTREAM STAGE ( f t )  : 734.222 

G i  1 a Bend Canal S t r u c t u r e  GBC-2 (C52) Hydraul i c  Ca lcu la t i ons  
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................................................................................... e 
STAGE ELEVATION = 731.11 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  (ft) ( f t )  (c fs)  ( fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .887 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 35.01 
HEADWATER ( f t )  : 734.59 
VELOCITY ( f p s )  : 5.84 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 35.01 
HEADWATER ( f t )  : 734.40 
VELOCITY ( f p s )  : 7.32 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  3.481 
UPSTREAM STAGE ( f t )  : 734.591 

- 
61 1 a Bend Canal S t r u c t u r e  GBC-2 (C52) Hydraul  i c  C a l c u l a t i o n s  
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0 ................................................................................. 

STAGE ELEVATION = 731.16 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (c fs)  (fps) 

267.69 300.00 .0600 2.6 32.31 .08 12.08 .85 .33 
300.00 308.00 .0600 5.3 8.06 .66 99.01 7.00 1.32 
308.00 313.00 ,0350 5.8 5.00 1.16 272.47 19.27 3.32 
313.00 321.00 .0350 5.3 8.06 .66 169.72 12.00 2.27 
321.00 353.31 .0600 2.6 32.31 . 08 12.08 .85 .33 - - - - - - - ----------- --------- 

TOTALS 21.6 565.36 39.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .938 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 39.98 
HEADWATER I f t l  : 734.99 

e VELOCITY ( f p s j  : 5.66 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 39.98 
HEADWATER ( f t l  : 735.00 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 3.842 
UPSTREAM STAGE ( f t )  : 735.004 

611a Bend Canal S t r u c t u r e  6BC-2 (C52) H y d r a u l i c  C a l c u l a t i o n s  
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.................................................................................. 

STAGEELEVATION- 731.21 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) ( f t )  ( f t )  (c fs)  (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .952 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 45.01 
HEADWATER ( f t )  : 735.43 
VELOCITY ( f p s )  : 6.37 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 45.01 
HEADWATER ( f t )  : 735.66 
VELOCITY ( f p s )  : 8.16 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 4.457 
UPSTREAM STAGE ( f t )  : 735.664 

Gi 1 a Bend Canal S t r u c t u r e  GBC-2 (C52) Hydrau l  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 731.25 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

250.94 300.00 .0600 6.0 49.06 .12 36.79 2.60 .43 
300.00 308.00 .0600 6.0 8.06 .74 120.76 8.54 1.43 
308.00 313.00 .0350 6.2 5.00 1.25 305.99 21.64 3.47 
313.00 321.00 .0350 6.0 8.06 .74 207.02 14.64 2.46 
321.00 370.06 .0600 6.0 49.06 . I 2  36.79 2.60 .43 - - - - - - - ----------- --------- 

TOTALS 30.2 707.35 50.02 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER 8 .950 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 50.02 
HEADWATER (ft) : 735.92 
VELOCITY ( f p s )  : 7.08 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 50.02 
HEADWATER (ft) : 736.36 
VELOCITY ( f p s )  : 8.60 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  5.120 
UPSTREAM STAGE ( f t )  : 736.365 

G i l a  Bend Canal St ruc ture  GBC-2 (C52) Hydraul i c  Calculat ions 
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STAGE ELEVATION = 731.28 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) . ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

244.03 300.00 .0600 7.8 55.97 .14 52.28 3.70 .47 
300.00 308.00 .0600 6.2 8.06 .77 130.24 9.21 1.48 
308.00 313.00 .0350 6.4 5.00 1.28 320.27 22.65 3.54 
313.00 321 .OO .0350 6.2 8.06 .77 223.26 15.79 2.53 
321.00 376.97 .0600 7.8 55.97 -14  52.28 3.70 .47 - - - - - - - ----------- --------- 

TOTALS 34.5 778.32 55.04 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .940 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 55.04 
HEADWATER (ft) : 736.47 
VELOCITY ( f p s )  : 7.79 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 55.04 
HEADWATER ( f t )  : 737.13 
VELOCITY ( f p s )  : 9.05 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  5.852 
UPSTREAM STAGE ( f t )  : 737.132 

611a Bend Canal S t r u c t u r e  GBC-2 (C52) H y d r a u l i c  C a l c u l a t i o n s  
a 
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.................................................................................... 

STAGE ELEVATION = 731.31 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .926 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 60.07 
HEADWATER (ft) : 737.08 
VELOCITY ( f p s )  : 8.50 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 60.07 
HEADWATER ( f t )  : 737.98 
VELOCITY ( f p s )  : 9.54 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.666 
UPSTREAM STAGE (ft) : 737.977 

Gi 1 a Bend Canal S t r u c t u r e  GBC-2 (C52) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 731.34 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) 

232.07 300.00 .0600 11.5 67.93 .17 87.63 6.20 .54 
300.00 308.00 .0600 6.7 8.06 .83 147.31 10.42 1.55 
308.00 313.00 .0350 6.7 5.00 1.34 345.60 24.44 3.65 
313.00 321.00 .0350 6.7 8.06 .83 252.52 17.86 2.66 
321.00 388.93 .0600 11.5 67.93 .17 87.63 6.20 .54 ------- ----------- --------- 

TOTALS 43.2 920.68 65.10 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .912 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 65.10 
HEADWATE!? ( f t )  : 737.75 
VELOCITY ( f p s )  : 9.21 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 65.10 
HEADWATER ( f t )  : 738.86 
VELOCITY ( f p s )  : 10.05 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 7.519 
UPSTREAM STAGE ( f t )  : 738.859 

611a Bend Canal S t r u c t u r e  GBC-2 (C52) Hydraul  i c  C a l c u l a t i o n s  
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.................................................................................... 

STAGE ELEVATION - 731.37 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  f t )  ( f t )  (ft) f c f s )  ( far \  

- 
TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .897 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 70.15 
HEADWATER ( f t )  : 738.51 
VELOCITY ( f p s )  : 9.92 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 70.15 
HEADWATER (ft) : 739.80 
VELOCITY ( f p s )  : 10.59 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 8.438 
UPSTREAM STAGE ( f t )  : 739.803 

a 
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STAGE ELEVATION = 731.39 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

221.86 300.00 .0600 15.3 78.14 .20 127.27 9.00 .59 
300.00 308.00 .0600 7.1 8.06 .88 162.53 11.49 1.61 
308.00 313.00 .0350 7.0 5.00 1.39 367.82 26.01 3.74 
313.00 321.00 .0350 7.1 8.06 .88 278.61 19.70 2.76 
321.00 399.14 .0600 15.3 78.14 .20 127.27 9.00 .59 

- - - - - - - ----------- --------- 
TOTALS 51.7 1063.50 75.20 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .883 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 75.20 
HEADWATER (ft) : 739.33 
VELOCITY ( f p s )  : 10.64 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 75.20 
HEADWATER (ft) : 740.81 
VELOCITY ( f p s )  : 11.16 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 9.422 
UPSTREAM STAGE (ft) : 740.812 

G i l a  Bend  Cana l  S t r u c t u r e  GBC-2 (C52) H y d r a u l  i c  C a l c u l a t i o n s  
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(c f s )  ( f t )  ( f t )  ( f t )  

Page 20 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: G i l a  Bend F. I .S.  
ENGINEER: C52 a t  the G i l a  Bend Canal 
DATE: 2/16/1992 
TIME: 17:44.47 

INPUT PARAMETERS .............................................. 

STARTING WSEL: 739.90 
MAXIMUM WSEL: 741.10 
STEP SIZE: 0.10 
BREADTH OF WEIR: 75.00 

611 a Band Canal Structure GBC-2 (C52) Hydraul i c  Calculations 
a 



............................................ 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Gi la  Bend F.I.S. 
DATE: 2/16/1992 
TIME: 17:44.47 ............................................. 

POINT ELEVATION STATION ------- 
7686.00 
7686.10 
8183.00 
8675.00 
9179.00 
9674.10 

10182.50 
10418.00 
10785.00 
11288.00 
11288.10 

G i  1 a Band Canal Structure GBC-2 (C52) Hydraul i c Calculations 

F i l e  = C52.WR March 31, 1992 Sect. 3.2.2.3, GBC-2 Page 22 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Gi la  Bend F.I .S. 
DATE: 2/16/1992 
TIME: 17:44.47 ............................................. 

INPUT COEFFICENT VALUES. 

POINT ----- 
1 
2 
3 
4 

HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
1.20 
1.40 

COEFFICIENT 

611 a Band Canal Structure GBC-2 (C52) Hydraulic Calculations 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: G i l a  Bend F.I.S. 
DATE: 2/16/1992 
TIME: 17:44.47 ........................................... 

ELEVATION DISCHARGE (CFS) --------- --------------- 
739.90 0.00 
740.00 23.26 
740.10 144.50 
740.20 325.79 
740.30 630.83 
740.40 1027.99 
740.50 1627.25 
740.60 2359.24 
740.70 3206.11 
740.80 4162.34 
740.90 5250.44 
741.00 6409.28 

611 a Band Canal S t r u c t u r e  GBC-2 (C52) Hydrau l  i c  C a l c u l a t i o n s  
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a ............................................... 

* H H 0000 BBBBB CCCCC W W *  
* H  H O  O B  B C  W W W W *  
* HHHHHH 0 0 BBBBB C W W  W W  * 
* H  H O  O B  B C  WW WW * 
* H H 0000 BBBBB CCCCC W W *  ................................................ 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

G i l a  Bend FIS 
11358 
.. - -  

WCD 
@ Sat Jan. 4,1992 
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--- CROSS SECTION DESCRIPTION --- 
STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) ................................................................ 

G i  1 a Bend Canal Structure GBC-3 (C53) Hydraul i c Calculations 
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STAGE ELEVATION = 723.86 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

311.51 313.50 .0350 .7 2.10 .31 12.93 .90 1.36 
313.50 331.50 .0400 11.9 18.00 .66 336.81 23.33 1.96 
331.50 333.49 .0400 .7 2.10 .31 11.31 .78 1.19 ------- ----------- --------- 

TOTALS 13.2 361.05 25.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .435 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 12.51 
HEADWATER (ft) : 729.13 
VELOCITY ( f ps )  : 7.76 

a OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 12.51 
HEADWATER ( f t )  : 729.28 
VELOCITY ( f p s )  : 7.76 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft) 5.421 
UPSTREAM STAGE ( f t )  : 729.284 

a 
6i 1 a Bend Canal S t r u c t u r e  GBC-3 (C53) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 724.44 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

309.79 313.50 .0350 2.3 3.91 .59 68.32 4.73 2.06 
313.50 331.50 .0400 22.3 18.00 1.24 953.35 66.05 2.97 
331.50 335.21 .0400 2.3 3.91 .59 59.78 4.14 1.80 ------- ----------- --------- 

TOTALS 26.9 1081.45 74.92 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = ,491 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 37.46 
HEADWATER (ft) : 730.30 
VELOCITY ( fps)  : 10.65 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 37.46 
HEADWATER ( f t )  : 730.57 
VELOCITY ( fps)  : 10.65 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.136 
UPSTREAM STAGE (ft) : 730.574 

G i  1 a Bend Canal St ruc ture  GBC-3 (C53) Hydrau l i c  Ca lcu la t ions 
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STAGE ELEVATION = 724.84 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

308.57 313.50 .0350 4.1 5.20 .78 145.74 10.10 2.49 
313.50 331.50 .0400 29.6 18.00 1.64 1530.73 106.05 3.58 
331.50 336.43 .0400 4.1 5.20 .78 127.52 8.83 2.18 - - - - - - - ----------- --------- 

TOTALS 37.7 1803.99 124.98 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .519 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 62.49 
HEADWATER (ft) : 731.28 
VELOCITY ( fps)  : 12.25 

OUTLET. CONTROL RESULTS 
DISCHARGE (c fs )  : 62.49 
HEADWATER (ftl : 731.58 
VELOCITY ( fps )  : 12.25 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 6.732 
UPSTREAM STAGE ( f t )  : 731.576 

61 1 a Bend Canal St ruc ture  GBC-3 (C53) Hydraul i c  Calculat ions 
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6 ................................................................................... 

STAGE ELEVATION = 725.18 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .538 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 87.43 
HEADWATER (ft) : 732.29 
VELOCITY ( f p s j  : 13.35 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 87.43 
HEADWATER (ftl : 732.50 
VELOCITY ( f p s )  : 13.35 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.323 
UPSTREAM STAGE ( f t )  : 732.498 

6 i 1 a  Bend Canal S t r u c t u r e  GBC-3 (C53) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 725.46 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) (fps) 

306.71 313.50 .0350 7.7 7.15 1.07 341.68 23.67 3.08 
313.50 331.50 .0400 40.7 18.00 2.26 2607.22 180.63 4.44 
331.50 338.29 .0400 7.7 7.15 1.07 298.97 20.71 2.70 ------- ----------- --------- 

TOTALS 56.1 3247.86 225.02 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .553 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 112.51 
HEADWATER (ft) : 733.51 
VELOCITY ( fps)  : 14.16 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 112.51 
HEADWATER (ft) : 733.44 
VELOCITY ( fps)  : 14.16 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 8.049 
UPSTREAM STAGE ( f t )  : 733.512 

a 
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........................................................................... 

STAGE ELEVATION = 725.72 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) (fps) 

305.95 313.50 .0350 9.5 7.96 1.19 454.67 31.50 3.31 
313.50 331.50 .0400 45.3 18.00 2.52 3116.95 215.95 4.76 
331.50 339.05 .0400 9.5 7.96 1.19 397.84 27.56 2.90 - - - - - - - ----------- --------- 

TOTALS 64.4 3969.46 275.01 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER .564 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 137.51 
HEADWATER (ft) : 735.01 
VELOCITY ( fps)  : 14.73 

e OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 137.51 
HEADWATER ( f t )  : 734.45 
VELOCITY ( fps)  : 14.73 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  9.291 
UPSTREAM STAGE ( f t )  : 735.009 

G i  1 a Bend Canal S t ruc tu re  6813-3 (C53) Hydrau l ic  Ca lcu la t ions 
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STAGE ELEVATION = 725.95 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

305.25 313.50 .0350 11.4 8.70 1.30 575.60 39.88 3.51 
313.50 331.50 .0400 49.5 18.00 2.75 3611.95 250.24 5.05 
331.50 339.75 .0400 11.4 8.70 1.30 503.65 34.89 3.07 - - - - - - - ----------- --------- 

TOTALS 72.2 4691.20 325.02 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .574 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 162.51 
HEADWATER (ft) : 736.83 
VELOCITY ( fps)  : 15.01 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 162.51 
HEADWATER (ft) : 735.58 
VELOCITY ( fps)  : 15.01 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) 10.877 
UPSTREAM STAGE (ft) : 736.828 

611 a Bend Canal St ruc ture  GBC-3 (C53) Hydraul i c  Calculat ions 
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************c*n***C*CL*H**************************w**********************w***** 

STAGE ELEVATION - 726.17 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) (ft) ( c f s )  I f o s )  

TOTALS 

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

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .582 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 187.51 
HEADWATER (ft) : 738.97 
VELOCITY ( f ps )  : 14.92 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 187.51 
HEADWATER ( f t )  : 738.05 
VELOCITY ( fps )  : 15.20 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 12.805 
UPSTREAM STAGE ( f t )  : 738.971 

II) 
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F i l e  = C53.HIF March 31, 1992 Sec t .  3.2.2.3, GCB-3 Page 19 



HOBCW Version 3.02 

--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) (ft) (ft) (ft) ........................................................... 
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.................................... 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: G i l a  Bend F.I.S. 
DATE: 2/16/1992 
TIME: 17:45.26 ......................................... 

ELEVATION --------- 
740.00 
740.10 
740.20 
740.30 
740.40 
740.50 
740.60 
740.70 
740.80 
740.90 
741 .OO 
741.10 
741.20 
741.30 
741.40 

DISCHARGE (CFS) --------------- 
0.00 
0.47 
5.28 

21.82 
59.73 

109.96 
240.13 
490.72 
897.36 

1382.37 

ELEVATION - - - - - - - - - 
741.50 
741.60 
741.70 
741.80 
741.90 
742.00 

DISCHARGE (CFS) --------------- 
7296.33 
8981.59 

10978.23 
13090.13 
15424.15 
18038.83 

611 a Bend Canal S t ruc tu re  6BC-3 (C53) Hydraul i c  Ca lcu la t ions 
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............................................... 
hEC-2 YAlER SURFACE PROFILES 
V.r.4on b.6.2: *.v 1991 
386 Ert.nd.d kl*;ory ;.;;ion. August 1991 : . Dodson L Assos<at... I n s  1-800-235-8069 
RUNDATE O8FEB92 TIHE 14:51141 .............................................. 

..................................... 
HEC-2 WATER SURFACE PRUFILES 

V-psion 4.6.2: b y  1991 ..................................... 

U.S. ARMY CORPS OF ENGINEERS - HYDROLOGIC ENGINEERING CENTER : 
609 SECOND STREET. SUITE D - DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 ....................................... 

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

PAGE 1 

THIS RUN EXECUTED O8FEB92 14:51:41 

T l  Gi1. Band F l o o d p l a i n  D.lfn.mtlon Study. 11358 01 /08 /92  
7 2  FILENAHE- C35.H2 SpmsiaI B r i d g e  Md.1 01 GBC Canal Over-Chut.. 
73  Q-500 

J1 ICHECK INQ NINV IDIR STRT METRIC HVlNS 9 YSEL FQ 

0. 2. 0. 0. 0.0050 0. 0. 0 .  730.0 0. 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBY CHNIH ITPACE 

1.0 0. -1.0 0. 0 .  0 .  -1. 0. 0 .  15.  

53  VARIABLE CODES FOR S W R V  PRINTOUT 

38. 43. 1. 8. 55. 26. 56. 46. 47. 
38. 

5. 
53. 54. 150 

NC ,030 ,030 ,025 0.1 0.3 
PT 14.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 4000.0 4500.0 

500::: 
6000.0 8000.0 10000.0 14000.0 

8.0 5947.0 6052.0 0.0 0.0 0.0 
GR 733.4 5243.0 730.6 5863.0 731.1 5947.0 725.0 5966.0 725.0 
GR 731.1 6052.0 

6035.0 
731.8 6152.0 732.0 6171.0 

NC 0.03 a 0.030 0.015 0.3 0.5 
2.0 6.0 5972.0 6028.0 275.0 275.0 275.0 

GR 738.0 5472.0 730.4 5912.0 727.4 5982.0 727.4 6018.0 730.4 
GR 738.0 6528.0 6028.0 

X1 3.0 10.0 5959.0 6044.2 160 160 
GR 743.0 2075.0 742.0 2075.0 742.0 3475.0 741.0 4775.0 741.0 
G I  741.0 5959.0 

5475.0 
727.9 5986.0 727.9 6018.0 741.0 6044.2 743.0 6344.0 

1 
OBFE892 14:51:41 PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

TIHE QLOB PCH PRO8 ALOE ACH AROB VOL TWA 
VLOB 

R-BANK ELEV 
VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

-PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
+SECNO 1.000 

1.000 1 . 3  726.36 726.14 730.00 726.75 0 .38  0.00 
500.0 

0 .00  731.10 
0.0 500.0 0.0 0.0 100.7 0.0 0.0 0.9 731.10 

0.00 0.00 4.97 0.00 0.000 0.025 0.000 0.000 725.00 5960.98 
0.004992 0. 0. 0. 0 17 6 0.00 77.82 6038.80 

F L W  DISTRlBUTION FOR SECNO- 1.00 CWSEL- 726.36 

STA- 5961. 6052. 
PER P- 100.0 

AREA- 100.7 
VEL- 5.0 

DEPTH- 1.3 

CCHV- 0.300 CEHV- 0.500 
.SECNO 2.000 
7185 H I N I M M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSIMED 

2.000 1.71 729.11 729.11 0.00 729.87 0 .76  1.03 0 .19  730.40 
500.0 0.0 500.0 0.0 0.0 71.4 0.0 0.5 

0.01 
0.4 730.40 

0.00 7.00 0.00 0.000 0.015 0.000 0.000 727.40 5976.29 
0.002938 275. 275. 276. 0 11 0 0.00 47.41 6023.71 

F L W  DISTRIBUTION FOR SECNO- 2.00 N E L -  729.11 

STA- 5976. 6028. 
PER Q- 100.0 

AREA- 71.4 
VEL- 7 .0  

Q lend C d  8-• (PC4 iCIOI HydrYc 0.1-.Dn 

March 31. 1992 Sect.  3.2.2.3. GCB-4 Page 1 



STA- 5979. 6044, 
PER 9- 100.0 

AREA- 110.9 
VEL- 9.0 

OEPTH- 2.5 

1 
O8FEB92 14:51141 

T I  011. Band Floodpl.in Dol in.at ion Study  11358 01/08/92 
1 2  F I L E W E -  C36.H2 Sp.=ial Bridg. Hod.1'0f G8C Canal 0v.r-Chute. 
1 3  9-1500 

J1 ICHECK I N 9  NlNV IOIR STRT METRIC HVlNS 

0. 4. 0. 0. 0.0050 0. 0. 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN A L E €  

3.0 0. -1.0 0. 0. 0. -1. 

SECM) OEPTH M E L  CRIWS WSELK EG 
QLOB 

HV 

7IM ?A QROB ALOB An08 
VLOB VROB XNL XNCH XNR 

SLOPE XLOOL XLCH XLOBR ITRIAL 1M: ICONT 

PAGE 7 

Q WSEL FQ 

0. 730.0 0 .  

I BW CHNIM ITRACE 

0. 0. 15. 

PAGE 8 

HL OLOSS L-BANK ELEV 
VOL TYA R-BANK ELEV 
WTN EIMIN SSTA 
COWR TOWlD ENOST 

.PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

FLOV DISTRIBUTION FOR S E C W  1.00 NSEL-  727.61 

STA- 5957. 6052. 
PER Q- 100.0 
AREA 202.2 

VEL- 7.4 
OEPTH- 2.4 

CCHV- 0.300 CEHV- 0.500 
.SECM) 2.000 
7185 W l N I M H  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWEO 

2.000 3.49 730.89 730.89 0.00 732.13 1.24 
1500.0 

0.82 
6.9 I W . 2  6 . 9  8.0 165.6 0.19 730.40 

0.01 
8.0 

0.87 
1.2 

8.97 
0.6 730.40 

0.87 0.030 0.015 0.030 0.000 727.40 5939.56 
0.001974 275. 275. 275. 0 I1 0 0.00 120.87 6060.44 

2.00 NSEL-  730.89 

STA- 5940. 5972. 6028. 6060. 
0.5 99.1 

PERq- 8.0 165.6 
0.5 

AREA- 8.0 
VEL- 0.9 9.0 0.9 

DEPTH- 0.2 3.0 0.2 

'SECNO 3.000 
7185 M I N I M M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

SECNO DEPTH N E L  CRlYS WSELK EG 
Q QLOB 

HV HL 
QROB ALOB 

OLOSS L-BANK ELEV 

TIHE vLoa 9:; ACH AROB VOL TYA 
VROB XNL XNCH 

R-BANK ELEV 
XNR 

SLOPE XLOBL XLCH 
WTN 

XLOBR ITRIAL IOC 
E W l N  SSTA 

ICONT CORAR TOWID ENOST 

FLCU DISTRIBUTION FOR SECNO- 3.00 NSEL-  731.59 

STA- 5978. 6044. 
PER Q- 100.0 
AREA- 148.7 

VEL- 10.1 
OEPTH- 3.1 

T I  G t l a  Bend F l e o d P l a i n  0.lin.ation Study. 11358 01 /08 /92  
1 2  FILENAME- C36.H.2 Sp.si.1 Bridg. Hodel  O f  GBC Canal 0v.r-Chute. 
1 3  9-2000 

J1 ICHECK 114 NINV I O l R  STRT METRIC HVINS 9 WSEL FQ 

0. 5. 0. 0. 0.0050 0. 0. 0. 730.0 0 .  

JZNPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

1 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. IS.  

a. M C d  8- -4 (CaOl WdmYs c- 

Marsh 31. 1992 
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F L W  DlSTRlBUTION FOR SECNOI 1.00 M E L -  728.52 

STA- 5955. 6052. 
PER pl 100.0 

AREA- 281.5 
VEL- 8.9 

DEPTH- 3.1 

CCHV- 0.300 CEHV- 0.500 
.SECK) 2.000 
7185 M I N I M  SPECIFIC ENERGV 
3720 CRlTICAL DEPTH ASSUIED 

2.000 4.78 732.18 732.18 0.00 733.30 1.11 0.61 0.03 730.40 
2500.0 169.3 2161.4 159.3 104.4 237.8 104.4 2.3 1.2 730.40 

0.01 1.62 9.09 1.62 0.030 0.015 0.030 0.000 727.40 5854.78 
0.001250 275. 275. 275. 0 11 0 0.00 290.44 6145.22 

F L W  DISTRI8UTIDN FOR SECND- 2.00 M E L -  732.18 

STA- 5855. 5972. 6020. 6145. 
PER 91 6.8 86.5 6.8 

AREA- 104.4 237.8 104.4 
VEL- 1.6 9 .1  1.6 

DEPTH- 0.9 4 .2  0.9 

S E W  DEPTH -EL CRIW WSELK EG HV HL OLOSS L-BANK ELEV 
QL08 

?I, %! QRO8 ALOE AROB VOL W A  
VL08 

R-BANK ELEV 
VROB XNL XNCH XNR WTN E W I N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDE ICCUT CORAR TOWID ENDST 

3301 HV CHANGED MORE TWW HVINS 

7185 M I N I M  SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSWED 

3.000 5.03 732.93 732.93 0.00 735.00 2.07 
2500.0 0 . 0  2500.0 0.0 0 .0  215.6 0.0 

0 .01  0 .00  11.54 0.00 0.000 0.015 0.000 
0.002205 160. 150. 150. 0 8 0 

F L W  OISTRI8UTION FOR SECNOI 3.00 NSEL-  732.93 

STA- 5975. 6044. 
PER Q- 100.0 

AREA- 216.6 
VEL- 11.5 

OEPTH- 4 .1  

J1 ICHECK I N q  NINV iDIR STRT METRIC HVINS 

0. 7. 0. 0. 0.0050 0. 0 .  

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALWC 

6.0 0. -1.0 0 .  0. 0. -1. 

SECNU DEPTH N S E L  CRIWS WSELK EG HV 
QLOB 

?]ME 
QCH QROB AL08 ARDB 

VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH 

XNR 
XLOBR ITRIAL IDC ICON1 

.PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
.SECNO 1.000 

1.000 3.91 728.91 728.65 730.00 730.30 1.38 
3000.0 0.0 3000.0 0.0 0.0 317.7 0 . 0  

0.00 0.00 9.44 0.00 0.000 0.025 0.000 
0.004958 0. 0. 0. 0 I 5  4 

F L W  DISTRlBUTION FOR SECNU- 1.00 NSEL-  728.91 

STA- 5953. 6052. 
PER Q- 100.0 

A 317.7 
VEL- 9.4 

DEPTH- 3.4 

CCHV- 0.300 CEHV- 0.500 
.SECNU 2.000 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

2.000 5.17 732.57 732.57 0.00 733.70 1.13 
3000.0 279.6 2440.8 279.6 154.9 259.5 154.9 

0 .01  1.80 9.40 1.80 0.030 0.015 0.030 
0.001191 275. 275. 275. 0 1 1  0 

HL 
VOL 
WTN 
CORAR 

WSEL FQ 

730.0 0. 

CHNlM ITRACE 

0. 15. 

OLOSS L-BANK ELEV 
TVA R-BANK ELEV 
ELMIN SSTA 
TDPUlD ENOST 

PAGE 15 
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* F L W  OISTRIBUTION FOR SECNU- 2.00 NSEL-  732.57 

(Y I.d C d  atrm'". -4 (cam1 WdnrYo C.loll.tkr. 

March 31. 1992 Sact.  3.2.2.3. GCB-4 Peg. 5 



7185 M I N I M Y  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUTD 

3.000 6.16 734.06 734.06 0.00 736.51 2.44 0 . 2 4  0.65 741.00 
3500.0 0.0 3500.0 0.0 0.0 279.1 0.0 5.0 2.3 741.00 

0.01 0.00 12.54 0.00 0.000 0.015 0.000 0,000 727.90 5972.77 
0.002M)S 160. 160. 160. 0 8 0 0.00 57.56 6030.33 

F L W  DISTRIBUTIOH FOR SECNO- 3.00 N E L -  734.06 

STA- 5973. 6044. 
PER G- 100.0 

AREA- 279.1 
VEL- 12.5 

DEPTH- 4.8 

T I  611. Bend Floodpl.ln O.lln.*tlon Study. 11358 01/08/92 
1 2  FILENAME- C36.H2 Sp.cl.1 Brldg. Md.1 Of GBC Canal 0v.r-Chut.. 
1 3  9-4000 

J 1  ICHECK I W  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

0. 9. 0. 0. 0.0050 0. 0. 0. 730.0 0. 

J Z N P W  IPLOT PRFVS XSECV XSECH FN ALLOC IBU C W I U  ITRACE 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECW DEPTH N E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB %! QROB ALOB ACH AROB VOL N A  R-BANK ELEV 

%ME VLOB VWB XNL XNCH XNR WTN E W l N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRYAL IOC ICON1 CORAR TOFUID ENOST 

"PROF 8 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 

F L W  DISTRIBUTION FOR SECNO- 1.00 CWSEL- 729.62 

STA- 5951. 6052. 
PER Q- 100.0 

AREA- 384.3 
VEL- 10.4 

DEPTH- 4.0 

CCHV- 0.300 CEHV- 0.500 
.SECNO 2.000 

3301 HV CHWGEO HIRE THAN HVlNS 

PAGE 22 
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7185 M I N I M Y  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

2.000 5.77 733.17 733.17 0.00 734.34 1.17 0.58 0.15 730.40 
4000.0 527.1 2945.8 527.1 251.8 292.9 251.8 3.7 1.6 730.40 

0.01 2.09 10.06 2.09 0.030 0.015 0.030 0.000 727.40 5789.97 
0.001158 275. 275. 275. 0 1 1  0 0 .00  420.07 6210.03 

F L W  DISTRIBUTION FOR S E C W  2.00  CWSEL- 733.17 

STA- 5790. 5972. 6028. 6210. 
PER Q- 13.2 73.6 13.2 

AREA- 251.8 292.9 251.8 
VEL- 2.1 10.1 2 . 1  

DEPTH- 1.4 5.2 1 . 4  

1 
OBFEB92 14:51:41 PAGE 24 

SECNO DEPTH CWSEL CRIYS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH ARO8 VOL W A  R-BANK ELEV 

? M E  VLOB VCH VROB XNL XNCH XNR WTN EUI IN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOFUID ENDST 

'SECNO 3.000 

3301 HV CHAJlGED HIRE THAN HVlNS 

7185 H l N l H M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 

3.000 6.68 734.58 734.58 0.00 737.18 2.60 0.24 0.71 741.00 
4000.0 0.0 4000.0 0.0 0.0 309.2 0.0 5.8 2.5 741.00 

0.01 0.00 12.94 0.00 0.000 0.015 0.000 0.000 727.90 5971.75 
0.002034 150. 160. 160. 0 8 0 0.00 59 .61  6031.36 

F L W  OISTRIBUTION FOR S E C W  3.00 CWSEL- 734.58 

STA- 5972. 6044. 
PER Q- 100.0 

AREA- 309.2 
VEL- 12.9 

OEPTH- 5.2 

a. ..nd Crrl S h l o M  -4 Ica8I H l b * Y .  Ck* 

March 31. 1992 Sact.  3.2.2.3. GCB-4 Peg. 7 



SECW DEPTH N S E L  CRlVS WSELK EG 
Q 

HV 
QLOB QCH 

HL 
QROB 

OLOSS L-BANK ELEV 
TIME VLOB 

ALOB ACH W A  R-BANK ELEV 
VCH 

AROB 
VROB 

VOL 
XNL 

SLOPE XLOBL XLCn 
XNCH XNR WTN E W l N  SSTA 

XLOBR I T R I A L  IDC ICONT CORAR TOW10 ENOST 

. . .- . - - 
CRITICAL OEPTH 10 BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
. S E W  1.000 

1.000 5.23 730.23 730.02 730.00 732.19 
5000.0 0.0 5000.0 0 . 0  1.96 0.00 0.00 731.10 

0.00 
0.0 445.0 0.0 0.0 0.0 731.10 

0.00 11.24 0.00 0.000 0.025 0.000 0.000 725.00 5949.55 
0.004999 0. 0. 0. 0 5 5 0.00 100.03 5049.59 

FLCU OISTRIBUTIOI FOR SECNO- 1.00 NSEL-  730.23 

STA- 5950. 5052. 
PER P- 100.0 

AREA- 448.0 
VEL. 11.2 

DEPTH- 4.4 

CCHV- 0.300 CEHV- 0.500 
.SECNU 2.000 

3301 HV CWNGEO MORE T W  HVlNS 

7185 M l N I U M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIEO 

2.000 6.23 733.63 733.53 0.00 734.86 1.23 0.58 
5004.0 799.7 3400.5 799.7 314.0 319.1 344.0 0.22 730.40 

0.01 2.32 10.66 4.6 1.8 730.40 
0.001161 275. 275. 275. 0 11 0 

2.32 0.030 0.015 0.030 0.000 727.40 5759.24 
0.00 481.51 6240.76 

F L W  OISTRIBUTlW FOR SECNO- 2.00 NSEL-  733.63 

STA- 5759. 5972. 5028. 6241. 
PER Q- 16.0 58.0 16.0 
AREA- 344.0 319.1 344.0 

VEL- 2.3 10.7 2.3 
DEPTH- 1.6 5.7 1.5 

1 
08FEB92 14251:41 

PAGE 30 

SECNO DEPTH N S E L  CRIWS WSELK EG 
QLOB QCH 

HV HL 
QROB ALOB 

OLOSS L-BANK ELEV 
?]ME VLOB XNL XNCH 

ACH vcn AROB 
VROB 

VOL N A  R-BANK ELEV 
SLOPE XLOBL XLCH 

XNR WTN 
XLOBR ITRIAL IDC ICON1 CORAR TOP*'IO ELMIN SSTA ENDST 

'SECHI 3.000 

3301 HV CWNGEO MORE THAN HVINS 

7185 M l N l M N  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

3.000 7.58 735.48 735.48 0.00 738.40 
5000.0 0.0 5000.0 0.0 2 .92  0.0 0.24 0.85 741.00 

0.01 
0.0 364.4 

0.00 13.72 7.1 2.8 741.00 
0.001997 160. 160. 160. 0 1 1  

0.00 0.000 0.015 0.000 0.000 727.90 5969.95 
0 0.00 63.19 6033.15 

F L W  DISTRIBUTION FOR SECNO- 3.00 NSEL-  735.48 

STA- 5970. 6044. 
PER Q- 100.0 

AREA 364.4 
VEL- 13.7 

DEPTH- 5.8 

PAGE 3 1  

11 011. 8.nd F l o o d o l a i n  D.lln.ation S t u d y  11358 01 /08 /92  
T2 FILENAHE- C36.HZ Sp.d.1 B r i d g e  M0d.ls0l GBC Canal Over-Chute.  
73  9-6000 

J 1  ICHECK INQ NlNV IOIR STRT METRIC HVINS 9 WSEL FQ 
0. 12. 0. 0. 0.0050 0. 0. 0. 730.0 0. 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 
11.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
08FEB92 14:51:41 

PAGE 32 

SECNO OEPTH N S E L  CRIWS WSELK EG 
QLOQ qR08 

HV HL 
ALOB ACH 

OLOSS L-BANK ELEV 
?]ME VLOB ?:! XNL XNCH 

AROB 
VROB 

VOL W A  
XNR 

R-BANK ELEV 
WTN SLOPE XLOBL XLCH XLOBR ITRIAL IDC E W I N  SSTA ICON7 CORAR TOW10 ENDST 

"PROF11 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

ccnv- 0.100 CEHV- 0.300 
.SECNO 1.000 

3265 OlVlDEO F L W  

1.000 5.81 730.81 730.51 730.00 733.01 2.20 0.00 0.00 731.10 

0. .nd C d  Ilu"xw. QC.4 icsa n " W 0  C*lr.*ar 

Marsh 31, 1992 



.SECW 2.000 
7185 M I N I M  SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSWEO 

2.000 7.32 734.72 734.72 0.00 736.03 1.32 0.42 0 . 1  730.40 
8000.0 1728.0 4544.1 1728.0 613.2 379.8 613.2 

0.01 
9.4 

2.82 11.96 
3 730.40 

2.82 0.030 0.015 0.030 0.000 727.40 5687.94 
0.001160 275. 275. 275. 0 8 0 0.00 524.11 6312.06 

FLDV OISTRIUUTION FOR SECHO- 2.00 CWSEL- 734.72 

5TA- 5688. 5972. 6028. 6312. 
PER 21.6 56.8 21.6 

AREA- 613.2 379.8 613.2 
VEL- 2.8 12.0 2.8 

DEPTH- 2.2 6.8 2.2 

SECW DEPTH M E L  CRIWS WSELK EG HV 

?lM 
QLOB QCH QROB ALOU ACH AROB 
VLOB VImB XNL XNCH vcn 

XLOBR ITRIAL IDC 
XNR 

SWPE XLOBL XLCH ICON1 

.SECW 3.000 

3301 HV C M G L O  MORE TIUN HVINS 

7185 M I N I M  SPECIFIC ENERGV 
3720 CRITICAL DEPTH l 5 U m O  

3.000 9.90 737.80 737.80 0.00 741.46 3.64 
8040.0 0.0 8000.0 0 .0  0.0 522.3 0.0 

0.01 0.00 15.32 0.00 0.000 0.015 0.000 
0.001867 160. 160. 160. 0 11 0 

F L W  OISTRIUUTlON FOR SECNO- 3.00 WEEL- 737.80 

STA- 5965. 6044. 
PER 0- 100.0 
AREA- 522.3 

VEL- 15.3 
OEPTH- 7.2 

T I  G l l a  Bend F l o o d p l a i n  0.lin.ation Study. 11358 01/08/92 
1 2  F I L E W E -  C36.H2 Sp.sia1 Brldg. Ilod.1 0 1  GBC Canal Over-Chute. 
1 3  Q-10000 

J1 ICHECK INQ NINV IO lR STRT METRIC HVINS 

0. 14. 0. 0. 0.0050 0. 0. 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN A L U C  

13.0 0. -1.0 0. 0. 0. -1. 

SECW DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH Q W 5  ALOE 

HV 

TIME 
AROB 

VLOB v c n  VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT 

"PROF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
'5ECNO 1.000 
3280 CROSS SECTION 1.00 EXTENDED 0.92 FEET 

3720 CRITICAL DEPTH ASSWED 
1.000 7 .92  732.92 732.92 730.00 734.11 1.19 

10000.0 2202.5 7307.9 489.5 768.1 724.6 156.1 
0.00 2.87 10.09 2.95 0.030 0.025 0.030 

0.002249 0. 0. 0. 0 17 4 

FLDV DlSTRIBUTlON FOR SECNO- 1.00 NSEL-  732.92 

STA- 5350. 5863. 5947. 6052. 6152. 6171. 
PER Q- 15.4 6.6 73.1 4.5 0.4 

AREA- 594.5 173.6 724.6 146.7 19.3 
VEL- 2.6 3.8 10.1 3.0 2.3 

DEPTH- 1.2 2.1 6.9 1.5 1.0 

CCHV- 0.300 CEHV- 0.500 
.SECW 2.000 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

2.000 7.75 735.15 735.15 0.00 736.64 1.49 
10000.0 2348.6 5302.7 2348.6 743.1 404.2 743.1 

0.01 3.16 13.12 3 . 6  0.030 0.016 0.030 
0.001284 275. 275. 275. 0 5 0 

PAGE 36 

HL OLOSS L-BMK ELEV 
VOL N A  R-BANK ELEV 
W N  ELMIN SSTA 
CORAR TOFWIO ENDST 

PAGE 37 

Q USEL FQ 

0. 730.0 0. 

I BY CHNIM ITRACE 

0. 0. 15. 

PAGE 38 

HL OLOSS L-BANK ELEV 
VOL W A  R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPVlO ENOST 

F L W  OISTRl8UTION FOR SECHO- 2.00 NSEL-  735.15 

STA- 5659. 5972. 6028. 6341 
PERQ- 23.5 53.0 23.5 
AREA- 743.1 404.2 743.1 

VEL- 3.2 13.1 3.2 
DEPTH- 2.4 7.2 2.4 

09. .nd C . d  ..,"om", mc4 1cze1 H*dnuY. C.lnl .*a 

Marsh 31. 1992 S-ct. 3.2.2.3, WB-4 P.9. 11 



FLW OISTRI8UTION FOR SECNO- 3.00 WSEL- 742.79 

ST11 2076. 3475. 4775. 5475. 5959. 6 0 U .  6312. 
PER 9- 6.3 13.3 12.3 8.6 58.1 1.5 
AREA- 1101.3 1672.6 1250.6 864.7 926.4 239.2 

VEL- 0.8 1.1 1.4 4 8.8 
OEPTH- 0.8 1.3 1.8 

0.9 
1.8 10.9 0.9 

1 
08FE892 14:51:41 

PAGE 43 

..................................... 
HEC-2 WATER SURFACE P W I L E S  

Version 4 . 6 . 2  my l 9 s l  ................. :.+................. 
THIS RUN EXECUTED O8FE892 14151;10 

NUTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NW8ER INDICATES MESSAGE I N  S W R V  OF ERRORS LIST 

9-500 

S W R V  PRINTOUT 

SECNU 9 M E 1  OEPTH VCH WEIR SECNO SSTA ENOST 

O8FE592 14:51:41 PAGE 44 

SECNU 9 W E L  DEPTH VLO8 VCH VROB WEIR QPR IO-KS SECNO SSTA ENDST 
3.000 500.00 729.75 
3.000 1000.00 730.77 

1.85 0.00 7.39 
2.87 

0.00 
0.00 9.02 0.00 

0.00 0.00 28.70 3.00 5981.34 6021.59 
3.000 1500.00 731.59 3.69 0.00 10.08 0.00 0.00 0.00 25.44 3.00 5979.31 6023.73 
3.000 2000.00 732.30 4.40 0.00 10.89 0.00 0.00 23.85 0.00 

3.00 5977.68 6025.37 
3.000 2500.00 732.93 5.03 0.00 11.54 

0.00 0.00 22.80 
0.00 

3.00 5976.27 6026.80 
3.000 3000.00 733.52 5.62 0.00 12.08 0.00 0.00 21.42 

0.00 0.00 22.05 
0.00 

3.00 5975.01 6028.07 
3.000 3500.00 734.06 6.16 0.00 12.54 0.00 3.00 5973.85 6029.24 
3.000 4000.00 734.58 6.68 0.00 12.94 0.00 

0.00 0.00 20.85 3.00 5972.77 6030.33 
3.000 4500.00 735.03 7.13 0.00 13.37 0.00 0.00 0.00 20.34 3.00 5971.75 6031.36 
3.000 5000.00 735.48 7.58 0.00 13.72 0.00 0.00 20.25 

0.00 
3.00 5970.85 6032.26 

3.000 6000.00 736.31 8.41 0.00 14.34 0.00 0.00 19.97 0.00 0.00 0.00 19.48 
3.00 5969.96 6033.15 

3.000 8000.00 737.80 9.90 0.00 15.32 0.00 3.00 59W.31 6034.82 
3.000 10000.00 739.14 11.24 0.00 16.07 0.00 0.00 18.67 

0.00 
3.00 5965.34 6037.81 

3.000 14000.00 742.79 14.89 1.16 8.78 0.87 0.00 0.00 
0.00 0.00 17.96 3.00 5962.70 6040.47 

3.58 3.00 2075.00 6312.01 

08FE892 l4r51:41 

9.500 

S W R V  PRINTOUT TA8LE 150 

PAGE 45 

SECNU XLCH ELTRD ELLC ELMIN 9 M E L  CRIUS EG 1O'KS VCH AREA 
1.000 0.00 

,011: 
0.00 0.00 725.00 500.00 726.36 726.14 726.75 49.92 

1.000 0.00 0.00 4.97 100.67 70.77 0.00 725.00 1000.00 727.05 726.80 727.69 49.86 
1.000 0.00 0.00 6.42 155.87 141.61 0.00 725.00 1500.00 727.61 727.34 728.46 49.69 7.42 202.23 212.80 
1.000 0.00 0.00 0.00 725.00 2000.00 728.07 727.82 729.13 50.87 
1.000 0.00 8.27 241.70 280.42 0.00 0.00 725.00 2500.00 728.52 728.24 729.71 49.79 
1.000 0.00 0.00 0.00 725.00 3000.00 728.91 728.65 730.30 49.58 8.88 281.50 354.31 
1.000 0.00 9.44 317.73 426.06 0.00 0.00 725.00 3500.00 729.28 729.01 730.81 49.52 
1.000 0.00 9.95 351.93 497.39 0.00 0.00 725.00 4000.00 729.62 729.37 731.30 49.63 10.41 384.28 567.81 
1.000 0.00 0.00 0.00 725.00 4500.00 729.91 729.70 731.76 50.48 10.89 413.34 633.39 
1.000 0.00 0.00 0.00 725.00 5000.00 730.23 730.02 732.19 49.99 11.24 445.00 707.15 
1.000 0.00 0.00 0.00 725.00 6000.00 730.81 730.51 733.01 49.87 11.91 511.54 849.65 
1.000 0.00 0.00 0.00 725.00 8000.00 732.53 732.53 733.62 20.72 
1.000 9.31 1356.70 1757.63 

0.00 0.00 0.00 725.00 10000.00 732.92 732.92 734.11 22.49 10.09 1658.75 2108.62 
1.000 0.00 0.00 0.00 725.00 14000.00 733.62 733.62 734.83 22.88 10.85 2285.05 2925.82 



PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
P W I L E -  
PROFILE- 
PROFILE- 
P W I L E -  
PRUFILE- 
PROFILE. 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
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........... .................................. 
a UNEVEN WEIR FLCU P- 

FORTRAN VERSfU4 1.0 
PWJECTr G l l .  Band F . I . S .  
DATE: 2/16/1992 
TIME: 17246. 3 ............................................* 

ELEVATION - - - - - - - - - 
742.50 
742.60 
742.70 
742 .80  
742 .90  

(Y. W C r * l  SUUCIW. -4 ( C I 9  WdrrYo C d c a h ~ n  

March 31.  1992 



C11 Summary Data 

Gila Bend Canal Structure GBC-5 Hydraulic Calculations Summary Page 



............................................... 
HEC-2 WATER SURFACE PROFILES 

^ V.n<on 4.6.2: M y  1991 ' 386 E8t.nd.d )*lev r.?.lon, Au u l t  1991 
Dodson L A.socl.t.s. I n c  1-800-835-8069 . RUN DATE WFE892 TIME 16:00153 .............................................. 

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

1 
OBFE892 16~001S3 

U.S. AWIV CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER : 
609 SECOND STREET SUITE D 
DAVIS. ~ ~ ~ 1 ~ 0 R N 1 ~ ' 9 5 6 1 6 - 4 6 0 7  (916) 756-1104 ....................................... 

PAGE I 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.r.lon 4.6.2: M y  1991 ..................................... 
THIS RUN EXECUTED 08FE892 16:W163 

T I  631. Bend Floodpl.ln O.lln..tlen Stud . 11358 02/10/92 
12 FILEWIN- C1l.HZ dg. ~lod.r 0 1  GBC Canal 0v.r-Chut.. 
13 esm 
J I  ICHECK INQ NINV IDIR STRT METRIC HVINS 9 WSEL FQ 

0. 2. 0. 0. ,007 0. 0. 0. 733.0 0. 

J Z N P W F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

53 VARIABLE CWES F M  SUIURV PRINTWT 

38. 43. 1. 8. 55. 26. 56. 46. 47. 5. 
38. 53. 54. 150 

NC ,030 .030 ,025 0.1 0.3 

9: ;:: 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 4000.0 4500.0 
6.0 5940.0 6060.0 0.0 0.0 0.0 

GR 736.0 5440.0 735.0 5940.0 729.9 5950.0 729.9 6050.0 735.0 6060.0 
GR 736.0 6560.0 

SECHQ DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-8AMK ELEV 

?xnE !% 3: QROB ALOB ACH An08 VOL TVA R-BANK ELEV 
VROB XNL XNCH XNR WTN EWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICDWT CORAR TOW10 ENOST 

.PWF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
.SECHQ 1.000 

1.000 1.00 730.90 730.81 733.00 731.27 0.37 0.00 0.00 735.00 
500.0 0.0 500.0 0.0 0.0 102.2 0.0 0.0 0.0 735.00 

0.00 0.00 4.89 0.00 0.000 0.025 0.000 0.000 729.90 5948.03 
0.006973 0. 0. 0. 0 14 4 0.00 103.93 6051.97 

FLW DISTRIBUTION FOR SECHO- 1.00 CUSEL- 730.90 

STA- 5948. 6060. 
PER Q- 100.0 
A 102.2 

VEL- 4.9 
DEPTH- 1.0 

CCHV- 0.300 CEHV- 0.500 
.SECHQ 2.000 

3301 HV CHANGE0 WRE T M  HVINS 

7185 MINlWW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

2.000 2.43 735.73 735.73 0.00 736.74 1.01 1.41 0.32 741.00 
500.0 0.0 500.0 0.0 0.0 62.0 0.0 0.6 0.5 741.00 

0.01 0.00 8.06 0.00 0.000 0.015 0.000 0.000 733.30 5984.63 
0.002746 340. 340. 340. 0 17 0 0.00 31.05 6015.68 

FLW DYSTRIBUTION FOR S E M -  2.00 CYSEL- 735.73 

ST&- 5985. 6028. 
PER 9- 100.0 
A 62.0 

VEL- 8.1 
OEPTH- 2.0 



7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUED 

2.000 4 6 4  737.94 737.94 0.00 739.68 
16W.O 

7 1.28 0.44 741.00 
0.0 1500.0 0.0 0.0 1.3 0.6 741.00 

0.01 
0.0 141.6 

0.W 10.60 
0.042137 

0.00 0.000 0.015 0.000 0.000 733.30 5979.76 
340. 340. 310. 0 17 0 0.00 41.07 6020.84 

FLW DISTRIBUTION FOR SECHD. 2.00 M E L -  737.94 

STA- 5960. 6028. 
PER* 100.0 
AREA- 141.6 

VEL- 10.6 
DEPTH- 3.4 

TI ell. send r rooap la in  a:ln..tion stud . I I J ~  01/09/92 
12  FILEWIlE- C1I.W Sp.ci.1 Bridp. hd.7 Of GBC Canal m.r-Chute, 
73 9-2000 

J I  ICHECK I W  NlNV IDIR STW METRIC HVlNS 9 WSEL FQ 
0. 5. 0. 0. ,007 0. 0. 0. 733.0 0. 

52 N P W  IPLOT PRFVS XSECV XSEW FN ALUK IBY CHNI~ I T  W E  

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
MFEB92 16:00853 PAGE 8 

SECK) DEPTH N E L  CRIW WSELK EG HV 
QLQB 

HL 
awn ALOB 

OLOSS L-BANK ELEV 
%ME VLQB 9:; VROB XML 

ACH AROB VOL TWA R-BANK ELEV 
XNCH 

SLOPE XLOBL XLCH 
XNR WTN ELMIN SSTA 

XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

.PROF 4 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
.SECK) 1.000 

1.000 2.29 732.19 732.18 733.00 733.27 
2000.0 

1.08 0.00 0.00 735.00 
0.0 2000.0 0.0 0.0 239.4 0.0 

0.00 0.00 8.35 0.0 0.0 735.00 
0.00 0.000 0.025 0.000 0.000 729.90 5945.51 

0.007010 0. 0. 0. 0 .  15 5 0.00 108.99 6054.49 

FLW DISTRIBUTION FOR SECHO- 1.00 WSEL- 732.19 

STA- 5946. 6060. 
PER Q- 100.0 
AREA- 239.4 

VEL- 0.4 
DEPTH- 2.2 

CCHV- 0.300 CEHV- 0.500 
.SECNO 2.000 

3301 HV CHWGED MORE THAN HVINS 

7185 M I N I W  SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSUIED 

2.000 5.45 738.75 738.75 0.00 740.74 
2000.0 

1.99 
0.0 2000.0 0.0 1.25 0.46 741.00 

0.0 176.5 
0.01 

0.0 
0.00 11.33 

1.6 0.6 741.00 
0.00 9.000 0.015 0.000 0.000 733.30 5977.97 

0.002246 340. 340. 340. 0 17 0 0.00 44.77 5022.74 

FLW DISTRIBUTION FOR SECW- 2.00 WSEL- 738.75 

STA- 5978. 6028. 
PER 9- 100.0 
AREA- 176.5 

VEL- 11.3 
DEPTH- 3.9 

PAGE 9 

J l  ICHECK I W  NINV IOIR STRT METRIC HVINS 9 USEL FQ 
0. 6. 0. 0. .a07 0. 0. 0. 733.0 0. 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNlM ITRACE 
5.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
OBFEB92 16100:53 PAGE 10 

SECNO DEPTH WSEL CRIWS WSELK EG 
QLOB 

HV HL 
PRO8 ALon 

OLOSS L-BANK ELEV 
?I"€ VLOB $2 ACH VOL TWA R-BANK ELEV 

VROB XNL 
SLOPE XLOBL XLCH 

XNCH XNR WTH ELMIN SSTA 
XLOBR ITRIAL IDC ICONT COUAR TOWID ENDST 

"PROF 5 

a l . ~ c . & . h l O M a c I I C I 1 l , , , I * u y o C . l o l w a  

Marsh 31. 1992 S.6t. 3.2.2.3, GCB-5 Pag. 3 



13 9-3500 

J1 ICHECK I W  N I W  IOIR STRT METRIC HVINS Q WSEL FQ 

0. 8. 0. 0. ,047 0. 0. 0. 733.0 0. 

J2 N P W  IPWT P R M  XSEW XSEW FN ALWC I W  CWIM ITRACE 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

WE192 1 6 r 0 0 ~ 5 3  

S E W  DEPTH M E L  CRIYf VSEU EG HV HL OLOIS L-BWK ELEV 

91m !!! % QROB ALW ACH A m  VOL WA 
v m  R-BWK ELEV 

XNL XNW XNR WN 
SWPE XWBL XLCH EMIN SSTA 

XLOBR ITRIAL IDC ICCUT CORAR TOWID ENOST 

.PRY 7 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

"...." ..""" 
3720 CRITICAL DEPTH ASSUED 

1.000 3 . 2  733.18 733.18 733.00 734.74 1.56 0.00 
3500.0 0.0 3500.0 0.0 0.0 348.9 0.0 0.0 

0.00 735.00 

0.00 0.03 10.03 0.W 0.004 0.025 0.000 0.000 729.90 0.0 5943.57 735.00 
0.WdUa 0. 0. 0. 0 8 3 0.00 112.85 6056.43 

F W  OISTRIBUTIOW FOR SEtl*)- 1.00 M E L -  733.18 

STA- 5944. 6060. 
PER 9- 100.0 
AREA. 348.9 
VEL- 10.0 

DEPTH- 3.1 

CCm- 0.300 CEH- 0.5w 
.SEW 2.000 

3301 HV CWNGEO MORE THW WINS 

7185 WINIMM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

2.000 7.40 740.70 740.70 0.00 743.26 2.56 1.15 
3500.0 

0.50 741.00 
0.0 3500.0 0.0 0.0 272.7 0.0 2.4 

0.01 0.00 12.84 0.00 0.000 0.015 0.000 0.000 733.30 0.6 5973.65 741.00 
0.002071 3W. 3 a .  340. 0 17 0 0.00 53.66 6027.31 

FLW OISTRIBUTION FOR SECWe 2.00 N E L -  740.70 

STA- 5974. 6028. 
PER Q- 100.0 
AREA- 272.7 

VEL- 12.8 e 1 

OEPTH- 5.1 

(MFEB92 l6r00:53 PAGE I 5  

11 611. Bend Floodplain D.l$n..tlon Study 113% 01/09/92 
12 FILENIHE- CI1.HZ Sp.si.1 8rldg. ~od.1'0r GBC Canal Over-Chut.. 
73 4-4000 

31 ICHECK I W  N I W  IOIR STRT METRIC HVINS Q WSEL FQ 

0. 9. 0. 0. ,007 0. 0. 0. 733.0 0. 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIH ITRACE 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
08FEB92 16!00:53 PAGE 16 

SECNO DEPTH M E L  CRIWS WSELK EG HV 
QL01 

HL 
9CH 

OLOSS L-BANK ELEV 

?IME 
QROB ALOB ACH A11011 VOL 

VLOB VCH XNL XNCH XNR WTN 
WA 

VROB 
R-BANK ELEV 

SLOPE XLO8L XLUI XLOBR ITRIAL IOC ELMIN SSTA ICONT CORAR TOW10 ENOST 

'PROF 8 

CRITICAL OEPTH TO BE WLCUUTEO AT ALL CROSS SECTIONS 

ccm- o.100 CEHV- 0.300 
'SECHO 1.000 
3720 CRITICAL OEPTH ASSWED 

1.004 3.59 733.49 733.49 733.00 735.17 1.69 0.00 
4000.0 0.0 UHIO.0 0.0 0.0 383.8 0.0 0.0 

0.00 735.00 

0.00 0.00 10.42 0.00 0.000 0.025 0.000 0.000 729.90 0.0 5942.97 735.00 
0.006219 0. 0. 0. 0 8 4 0.00 114.06 6057.03 

FLW OISTRI8UTION FOR SECNO- 1.00 CYSEL- 733.49 

STA- 5943. 6060. 
PER Q- 100.0 
A 383.8 

VEL- 10.4 
OEPTH. 3.4 

ccm- 0.300 CEHV- 0 . 5 ~  
'SEW 2.000 

3301 HV CWNGED K)RE THAN HVINS 



Q-600 

S W R V  PRINTOUT TABLE 150 

SLCWO X L D l  ELTW ELLC EWIN Q M E L  CRIW EG 10.KS VM AREA .01K 

1.000 0.00 0.00 729.90 500.00 730.90 730.81 731.27 69.73 
1.m 0.00 0.00 

4.89 102.19 59.88 0.00 729.90 1000.00 731.42 731.34 732.05 70.05 6.41 156.01 119.48 
1 . m  0.00 0.00 0.00 729.90 1500.00 731.83 731.78 732.70 70.11 
1.000 0.00 0.00 

7.49 200.28 179.14 
0.00 729.90 2000.00 732.19 732.18 733.27 70.10 

1 . m  0.00 0.00 0.00 729.90 2500.00 732.54 732.54 733.80 68.29 8.35 9.01 238.41 277.38 2W.W 302.52 
1 . m  0.00 0.00 0.00 729.90 3000.00 732.87 732.87 734.28 65.71 
1.000 0.00 0.00 9.53 314.70 370.09 0.00 729.90 3500.00 733.18 733.18 734.74 64.45 10.03 340.86 436.08 
1.000 0.00 0.00 0.00 729.90 4000.00 733.49 733.49 735.17 62.19 10.42 383.81 507.22 
1 . m  0.00 0.00 0.00 729.90 45W.00 733.76 733.76 735.68 61.46 10.81 416.09 674.00 

2.000 340.00 0.00 0.00 733.30 500.00 735.73 735.73 736.74 27.46 8.06 62.04 96.41 
2.000 340.00 0.00 0.00 733.30 1000.00 736.97 736.97 738.41 24.74 

0.00 
9.61 104.10 201.06 

2 . m  340.00 0.00 733.30 1500.00 737.94 737.94 739.68 23.37 10.60 141.58 310.30 
2.000 340.00 0.00 0.00 733.30 2000.00 738.75 738.75 740.74 22.46 11.33 176.49 4Z .05  
2.000 340.00 0.00 0.00 733.30 2500.00 739.46 739.46 741.67 21.80 11.93 209.57 535.42 
2.000 340.00 0.00 0.00 733.30 3000.00 740.10 740.10 742.50 21.30 1 2 . U  241.23 649.91 
2 . m  340.00 0.00 0.00 733.30 3500.00 740.70 740.70 743.26 20.71 12.84 272.68 769.04 
2.- 340.00 0.00 0.00 733.30 4000.00 741.19 741.19 743.97 20.57 13.37 299.15 881.94 
2.000 340.00 0.00 0.00 733.30 4500.00 7 4 1 6 4  741.64 744.63 19.93 13.89 324.81 1007.94 

1 
O8FEB92 16:00:63 

0-500 

S W R V  PRINTWT TABLE 150 

5UIURV OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO. 1.000 PRQFILL- 5 CRITICAL OEPTH ASSWED 
CNJTION SECNO. 1.000 PROFILE- 6 CRITICAL DEPTH ASSWED 
CAUTION SECNOl 1.000 PROFILE- 7 CRITICAL DEPTH ASSWED 
CAUTION S E C O  1.000 PRQFILE- 8 CRITICAL OEPTH ASSMEO 
CAUTION SECNO. 1.000 PRQFILE- 9 CRITICAL DEPTH lSSWED 
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............................................. 
I N W T  ELEVA ION STATION TA5l.E. 
PROJECT, 011. bend F.I.S. 
M T E :  2/16/1992 
T1lm.1 17:51. 6 ............................................. 

W I N T  ----- 
16 
17 
18 
19 

ELEVATION STATION --------- ------- 
742.10 30073.50 
742.80 30727.50 
742.70 31325.50 
743.00 31326.60 
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* HHHHHH 0 0 BBBBB C W W  W W  * 
* H  H O  O B  B C  WW WW * 
* H H 0000 BBBBB CCCCC W W *  ................................................. 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

WCD 
Sat Jan. 4,1992 
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE ( f t / f t )  
MINIMUM FLOW (c fs)  
MAXIMUM FLOW (c fs)  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 2 
CULVERT CODE : 11333 
CULVERT SLOPE ( f t / f t )  : .03700 
CULVERT LENGTH ( f t )  : 97.65 
DOWNSTREAM CULVERT INVERT (ft) : 727.60 

CIRCULAR CULVERT DIAMETER 4.00 
ENTRANCE LOSS COEFFICIENT Ke .5 
CULVERT ROUGHNESS COEFFICIENT .024 

Page 2 
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--- CROSS SECTION DESCRIPTION --- 
STATION STATION GROUND ROUGNESS ROAD ~ ~~~~ 

NUMBER 
( f t )  

ELEVATION FACTOR ELEVATION 
( f t )  ( f t )  

611 a Bend Canal Structure GBC-6 (C12A) Hydraulic Calculations 
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--- HOBCW OUTPUT DATA --- 

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

STAGE ELEVATION = 727.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq f t )  ( f t )  ( f t )  ( c fs )  ( fps) 

314.95 315.00 .0600 .O .05 .OO .OO .OO .05 
315.00 325.00 .0400 .1 10.00 . O 1  .13 .O1 .12 
325.00 325.05 .0400 .O .05 .OO .OO .OO .08 ------- ----------- --------- 

TOTALS .1 .13 .O1  

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .235 --- 
i C L E i  iONTROi RESULTS 

DISCHARGE ( c f s )  : .O1 
HEADWATER ( f t )  : 731.21 
VELOCITY ( f p s )  : .OO 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : .O1  
HEADWATER ( f t )  : 731.21 
VELOCITY ( f p s )  : .OO 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  3.604 
UPSTREAM STAGE ( f t )  : 731.213 

GI1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 728.39 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

310.06 315.00 .0600 1.9 5.00 .39 25.77 2.05 1.05 
315.00 325.00 .0400 7.9 10.00 .79 250.70 19.90 2.52 
325.00 329.94 .0400 1.9 5.00 .39 38.65 3.07 1.57 

------- ----------- --------- 
TOTALS 11.8 315.12 25.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .534 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 12.51 
HEADWATER (ft) : 732.64 
VELOCITY ( f p s )  : 7.24 

e OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 12.51 
HEADWATER ( f t )  : 732.80 
VELOCITY ( f p s )  : 7.24 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  4.407 
UPSTREAM STAGE (ft) : 732.797 

611 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 728.74 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  (ft) (cfs) ( fps) ..................................................................................... 

307.90 315.00 .0600 4.0 7.19 .56 68.01 5.40 1.34 
315.00 325.00 .0400 11.4 10.00 1.14 459.83 36.50 3.21 
325.00 332.10 .0400 4.0 7.19 .56 102.02 8.10 2.01 ------- ----------- --------- 

TOTALS 19.4 629.86 49.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .569 - 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 25.00 
HEADWATER ( f t )  : 733.27 
VELOCITY ( f p s )  : 8.85 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 25.00 
HEADWATER ( f t )  : 733.51 
VELOCITY ( f p s )  : 8.85 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 4.772 
UPSTREAM STAGE ( f t )  : 733.509 

61 1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydraul  i c  C a l c u l a t i o n s  
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* .................................................................................... 

STAGE ELEVATION = 729.00 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  (ft) (cfs)  (fps) 

306.26 315.00 .0600 6.1 8.85 .69 118.18 9.38 1.54 
315.00 325.00 .0400 14.0 10.00 1.40 649.49 51.55 3.69 
325.00 333.74 .0400 6.1 8.85 .69 177.27 14.07 2.30 - - - - - - - ----------- --------- 

TOTALS 26.2 944.94 75.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .589 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 37.50 
HEADWATER ( f t )  : 733.81 
VELOCITY ( f p s )  : 9.93 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 37.50 
HEADWATER ( f t )  : 734.09 
VELOCITY ( f p s )  : 9.93 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t  ) 5.090 
UPSTREAM STAGE ( f t )  : 734.089 

611a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydrau l  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 729.22 

STARTING 
STATION 
( f t )  

ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( s q  f t )  ( f t )  ( f t )  ( c fs )  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .601 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 49.99 
HEADWATER (ft) : 734.31 
VELOCITY ( f p s )  : 10.74 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 49.99 
HEADWATER ( f t )  : 734.61 
VELOCITY ( fps )  : 10.74 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  5.390 
UPSTREAM STAGE ( f t )  : 734.605 

Gi 1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydrau l  i c C a l c u l a t i o n s  
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STAGE ELEVATION = 729.40 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

303.73 315.00 .0600 10.2 11.41 .89 232.69 18.47 1.82 
315.00 325.00 .0400 18.0 10.00 1.80 991.89 78.73 4.37 
325.00 336.27 .0400 10.2 11.41 .89 349.03 27.70 2.73 - - - - - - - ----------- --------- 

TOTALS 38.3 1573.61 124.90 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .611 --- 

INLET CONTROL RESULTS - -. - 

DISCHARGE ( c f s )  : 62.45 
HEADWATER ( f t )  : 734.79 
VELOCITY ( f p s )  : 11.39 

e OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 62.45 
HEADWATER ( f t )  : 735.09 
VELOCITY ( f p s )  : 11.39 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  5.683 
UPSTREAM STAGE ( f t )  : 735.087 

G i  1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydraul  i c  Cal c u l  a t 1  ons 
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STAGE ELEVATION - 729.57 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  (ft) (c fs )  (fps) ..................................................................................... 

302.68 315.00 .0600 12.1 12.48 .97 295.41 23.45 1.93 
315.00 325.00 .0400 19.7 10.00 1.97 1151.44 91.39 4.64 
325.00 337.32 .0400 12.1 12.48 .97 443.11 35.17 2.90 ------- ----------- --------- 

TOTALS 44.0 1889.95 150.01 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .618 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 75.01 
HEADWATER ( f t )  : 735.28 
VELOCITY ( f p s )  : 11.94 

OUTLET CONTROL RESULTS - - - . . - . - 
DISCHARGE ( c f s )  : 75.01 
HEADWATER ( f t )  : 735.55 
VELOCITY ( f p s )  : 11.94 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  5.984 
UPSTREAM STAGE ( f t )  : 735.555 
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STAGE ELEVATION = 729.72 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( s q  ft) ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

301.72 315.00 .0600 14.1 13.44 1.05 360.43 28.61 2.03 
315.00 325.00 .0400 21.2 10.00 2.12 1303.90 103.49 4.87 
325.00 338.28 .0400 14.1 13.44 1.05 540.65 42.91 3.04 - - - - - - - ----------- --------- 

TOTALS 49.4 2204.99 175.02 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .624 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 87.51 
HEADWATER (ft) : 735.81 
VELOCITY ( f p s )  : 12.40 

e OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 87.51 
HEADWATER ( f t )  : 736.01 
VELOCITY ( f p s )  : 12.40 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  6.290 
UPSTREAM STAGE ( f t )  : 736.014 

Gi 1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydraul  i c C a l c u l a t i o n s  
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STAGE ELEVATION = 729.86 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  ( f t )  ( c fs )  ( fps) ..................................................................................... 

300.85 315.00 .0600 16.0 14.33 1.12 427.63 33.94 2.12 
315.00 325.00 .0400 22.6 10.00 2.26 1450.93 115.16 5.09 
325.00 339.15 .0400 16.0 14.33 1.12 641.44 50.91 3.18 ------- ----------- --------- 

TOTALS 54.7 2520.00 200.02 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .629 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.01 
HEADWATER ( f t )  : 736.39 
VELOCITY ( f p s )  : 12.79 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.01 
HEADWATER (ft) : 736.48 
VELOCITY ( f p s )  : 12.79 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  6.612 
UPSTREAM STAGE ( f t )  : 736.477 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 730.00 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (c fs)  ( fps) 

- --- --- - 

300.03 315.00 .0600 17.9 15.16 1.18 496.83 39.44 2.20 
315.00 325.00 .0400 24.0 10.00 2.40 1593.54 126.48 5.28 
325.00 339.97 .0400 17.9 15.16 1.18 745.25 59.15 3.30 ------- ----------- --------- 

TOTALS 59.8 2835.62 225.07 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .634 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 112.54 
HEADWATER ( f t )  : 737.03 
VELOCITY ( f p s )  : 13.10 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 112.54 
HEADWATER ( f t )  : 736.95 
VELOCITY ( f p s )  : 13.10 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.031 
UPSTREAM STAGE ( f t )  : 737.026 
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STAGEELEVATION- 730.10 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  ( sq  f t )  .................................... 

289.63 300.00 .0600 .5 
300.00 315.00 ,0600 19.6 
315.00 325.00 .0400 25.0 
325.00 340.00 .0400 19.6 
340.00 350.37 ,0600 .5 - - - - - - - 

TOTALS 65.2 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (c fs)  ( fps)  .------------------------------------------------- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,768 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 125.08 
HEADWATER (ft) : 737.74 
VELOCITY ( f p s )  : 13.36 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 125.08 
HEADWATER Ift) : 737.44 
VELOCITY ( f p s )  : 13.36 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 7.636 
UPSTREAM STAGE ( f t )  : 737.739 

61 1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydrau l  i c C a l c u l a t i o n s  
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STAGE ELEVATION = 730.20 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) (c f s )  ( f ps )  ..................................................................................... 

279.90 300.00 .0600 2.0 20.11 .10 10.82 .86 .42 
300.00 315.00 .0600  21.0 15.19 1.38 646.24 51.29 2.44 
315.00 325.00 .0400 26.0 10.00 2.60 1827.60 145.06 5.58 
325.00 340.00 .0400 21.0 15.19 1.38 969.36 76.94 3.66 
340.00 360.10 .0600 2.0 20.11 .10 10.82 .86 .42 ------- ----------- --------- 

TOTALS 72.1 3464.84 275.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .857 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 137.51 
HEADWATER (ft) : 738.52 

e VELOCITY ( f p s )  : 13.55 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 137.51 
HEADWATER ( f t) : 737.96 
VELOCITY ( f p s )  : 13.55 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 8.321 
UPSTREAM STAGE ( f t) : 738.522 

G i l a  B e n d  C a n a l  S t r u c t u r e  GBC-6 (C12A) H y d r a u l  i c  C a l c u l a t i o n s  
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.................................................................................. *. 
STAGE ELEVATION = 730.29 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  (ft) ( f t )  ( c fs )  (fps) ..................................................................................... 

271.03 300.00 .0600 4.2 28.97 .14 28.67 2.28 .54 
300.00 315.00 .0600 22.3 15.19 1.47 715.85 56.82 2.54 
315.00 325.00 .0400 26.9 10.00 2.69 1932.63 153.40 5.70 
325.00 340.00 .0400 22.3 15.19 1.47 1073.77 85.23 3.81 
340.00 368.97 .0600 4.2 28.97 .14 28.67 2.28 .54 

- - - - - - - ----------- --------- 
TOTALS 80.0 3779.59 300.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .915 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 150.00 
HEADWATER I f t l  : 739.39 
VELOCITY ( f p s )  : 11.94 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 150.00 
HEADWATER (ft) : 738.35 
VELOCITY ( f p s )  : 12.60 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  9.100 
UPSTREAM STAGE ( f t )  : 739.390 

611 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydrau l  ic C a l c u l a t i o n s  
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STAGE ELEVATION = 730.37 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

340.00 377.04 .0600 6.9 37.04 .19 55.18 4.38 .64 ------- ----------- --------- 
TOTALS 88.5 4094.44 324.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .950 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 162.49 
HEADWATER ( f t )  : 740.34 

a VELOCITY ( f p s )  : 12.93 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 162.49 
HEADWATER ( f t )  : 739.58 
VELOCITY ( f p s )  : 13.43 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 9.969 
UPSTREAM STAGE ( f t )  : 740.340 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydraul  i c  C a l c u l a t i o n s  
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--- SUMMARY OF RESULTS --- 

FLOW TAI LWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  ( f t )  ........................................................... 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: G i l a  Bend F.I.S. 
ENGINEER: C12 Weir  Flow Over G i l a  Bend Canal To N o r t h  
DATE: 2/17/1992 
TIME: 9:57.18 

.............................................. 
INPUT PARAMETERS 

STARTING WSEL: 741.40 
MAXIMUM WSEL: 744.00 
STEP SIZE: 0.10 
BREADTH OF WEIR: 75.00 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12A) H y d r a u l i c  C a l c u l a t i o n s  
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............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Gila Bend F.I.S. 
DATE: 2/17/1992 
TIME: 9:57.18 ............................................. 

POINT ELEVATION STATION ----- --------- ------- 
1 744.00 2220.00 
2 742.50 2220.10 
3 743.50 2650.00 
4 741.40 3230.00 
5 744.60 3550.00 

Gi 1 a Bend Canal Structure GBC-6 (C12A) Hydraul i c Calculations 
a 
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WEIR COEFFICIENT TABLE 
PROJECT: G i l a  Bend F.I.S. 
DATE: 2/17/1992 
TIME: 9:57.18 ............................................. 

INPUT COEFFICENT VALUES. 

POINT ----- 
1 
2 
3 
4 

HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
2.50 
5.00 

COEFFICIENT 

Gi1  a Bend Canal S t r u c t u r e  GBC-6 (C12A) H y d r a u l i c  C a l c u l a t i o n s  
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: G i l a  Bend F. I .S.  
DATE: 2/17/1992 
TIME: 9:57: 18 ............................................. 

ELEVATION DISCHARGE (CFS) ELEVATION DISCHARGE (CFS) --------- --------------- - - - - - - - - - --------------- 

G i l a  Bend Canal Structure GBC-6 (C12A) Hydraulic Calculations 
a 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: G i l a  Bend F. I.S. 
ENGINEER: C12 S.R.85 Weir  Flow To West 
DATE: 2/17/1992 
TIME: 9:56.34 

INPUT PARAMETERS .............................................. 

STARTING WSEL: 742.00 
MAXIMUM WSEL: 744.00 

a STEP SIZE: 0.10 
BREADTH OF WEIR: 75.00 

6 i  1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) Hydrau l  i c Cal c u l  a t i  ons 
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........................................... 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Gila Bend F.I.S. 
DATE: 2/17/1992 
TIME: 9:56.34 ............................................. 

POINT ELEVATION STATION ----- --------- ------- 
1 744.30 1000.00 
2 742.00 1460.00 
3 743.40 1850.00 
4 742.50 2220.00 
5 744.00 2220.10 

Gi1 a Bend Canal Structure GBC-6 (C12A) Hydraul ic Calculations 
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............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: G i l a  Bend F.I.S. 
DATE: 2/17/1992 
TIME: 9:56.34 ............................................. 

INPUT COEFF ICENT VALUES. 

HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
1.20 
1.40 
1.60 

COEFFICIENT ----------- 
0.0000 
2.6800 
2.7000 
2.7000 
2.6400 
2.6300 
2.6400 
2.6400 
2.6300 

G i  1 a Bend Canal S t r u c t u r e  GBC-6 (C12A) H y d r a u l i c  C a l c u l a t i o n s  
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0  
PROJECT: G i l a  Bend F . I . S .  
DATE: 2/17/1992 
TIME: 9;56:34 ............................................. 

ELEVATION DISCHARGE (CFS) ELEVATION DISCHARGE (CFS) --------- --------------- - - - - - - - - - --------------- 

611a Bend Canal St ructure  GBC-6 (C12A) Hydraul ic  Ca lcu la t ions  
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HOBCW Vers ion  3.02 

a ................................................. 
* H H 0000 BBBBB CCCCC W W *  
* H  H O  O B  B C  W W W W *  
* HHHHHH 0 0 BBBBB C W W  W W  * 
* H  H O  O B  B C  WW WW * 
* H H 0000 BBBBB CCCCC W W *  ................................................... 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

G i l a  Bend FIS 
11358 

Page 1 

611 a Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydrau l  i c  C a l c u l a t i o n s  
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HOBCW V e r s i o n  3 . 0 2  

--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS 
NUMBER OF ROAD STATIONS 
NUMBER OF ROUGNESS COEFFICIENTS 

STREAM SLOPE ( f t l f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 
CULVERT CODE 
CULVERT SLOPE ( f t / f t )  
CULVERT LENGTH ( f t )  
DOWNSTREAM CULVERT INVERT (ft) 

CIRCULAR CULVERT DIAMETER 4.00 
ENTRANCE LOSS COEFFICIENT Ke .9 
CULVERT ROUGHNESS COEFFICIENT . 0 2 4  

I 
Page 2 I 

i 
@ ~ 

61 1 a Bend  Cana l  S t r u c t u r e  GBC-6 (C12B) H y d r a u l  i c  C a l c u l a t i o n s  
a 
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--- CROSS SECTION DESCRIPTION --- 
- 

STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

( f t )  (ft) ( f t )  ................................................................ 

G i l a  Bend Canal Structure GBC-6 (C12B) Hydraul i c  Calculations 

F i l e  = CI2B.HIF March 31, 1992 Sect. 3.2.2.3, GCB-6(12B) Page 3 
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--- HOBCW OUTPUT DATA --- 

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

STAGE ELEVATION = 728.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  (ft) (cfs) ( fps)  

314.94 315.00 .0600 .O .06 .01 . 00 .OO .07 
315.00 320.00 .0400 .1 5.00 .01 .14 .O1 .17 
320.00 320.06 .0400 .O .06 .01 . 00 . 00 .10 - - - - - - - ----------- --------- 

TOTALS .1 .14 .01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,255 --- 

iNLET CONTROL RESULTS 
DISCHARGE ( c f s )  : .01 
HEADWATER (ft) : 732.21 
VELOCITY ( f p s )  : .OO 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : .01 
HEADWATER (f t) : 732.21 
VELOCITY ( f p s )  : .OO 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  3.600 
UPSTREAM STAGE ( f t )  : 732.213 

Gi  1 a Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydraul  i c  C a l c u l a t i o n s  
a 
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STAGE ELEVATION = 729.27 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

312.02 315.00 .0600 1 .O 3.05 .33 11.87 .94 .94 
315.00 320.00 .0400 3.4 5.00 .68 96.49 7.66 2.27 
320.00 322.98 .0400 1.0 3.05 .33 17.80 1.41 1.41 ------- ----------- --------- 

TOTALS 5.4 126.16 10.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .521 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 10.01 
HEADWATER (ft) : 733.62 
VELOCITY ( i p s )  : 6.78 

e OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 10.01 
HEADWATER ( f t )  : 733.75 
VELOCITY ( f p s )  : 6.78 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  4.477 
UPSTREAM STAGE ( f t )  : 733.752 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12B) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 729.57 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .553 --- 
INLET CONTROL RESULTS . - . -. . - . - 

DISCHARGE ( c f s )  : 20.02 
HEADWATER (ft) : 734.18 
VELOCITY ( f p s )  : 8.30 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.02 
HEADWATER ( f t )  : 734.44 
VELOCITY ( f p s )  : 8.30 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  4.875 
UPSTREAM STAGE ( f t )  : 734.440 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydrau l  i c  C a l c u l a t i o n s  
a 
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e .................................................................................... 

STAGE ELEVATION = 729.78 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) ( c f s )  ( f ps )  

309.78 315.00 .0600 3.1 5.35 .58 52.90 4.20 1.36 
315.00 320.00 .0400 5.9 5.00 1.18 245.56 19.49 3.30 
320.00 325.22 .0400 3.1 5.35 .58 79.35 6.30 2.04 ------- ----------- --------- 

TOTALS 12.1 377.81 29.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .570 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 29.99 
HEADWATER (ft) : 734.68 
VELOCITY ( f p s )  : 9.32 

a OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 29.99 
HEADWATER (ft) : 734.99 
VELOCITY ( f p s )  : 9.32 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 5.212 
UPSTREAM STAGE (ft) : 734.995 

G i  1 a Bend  Cana l  S t r u c t u r e  GBC-6 (C12B) H y d r a u l  i c C a l c u l a t i o n s  

F i l e  = C12B.HIF M a r c h  31, 1992 Sec t .  3.2.2.3, GCB-6(12B) Page 7 



HOBCW Vers ion  3.02 Page 8 

................................................................................... 
STAGE ELEVATION = 729.96 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  f t )  ( f t )  (ft) (cfs)  (fps) ..................................................................................... 

308.99 315.00 .0600 4.1 6.16 .66 77.21 6.13 1.50 
315.00 320.00 .0400 6.8 5.00 1.36 311.02 24.69 3.62 
320.00 326.01 .0400 4.1 6.16 .66 115.82 9.19 2.25 ------- ----------- --------- 

TOTALS 15.0 504.04 40.01 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .582 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 40.01 
HEADWATER (ft) : 735.14 
VELOCITY ( f p s )  : 10.10 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 40.01 
HEADWATER (ft) : 735.49 
VELOCITY ( f ps )  : 10.10 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  5.526 
UPSTREAM STAGE ( f t )  : 735.488 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydraul  i c  C a l c u l a t i o n s  
a 
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e .................................................................................... 

STAGE ELEVATION = 730.12 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  (ft) (cfs)  (fps) 

308.30 315.00 .0600 5.1 6.87 .74 103.02 8.18 1.61 
315.00 320.00 ,0400 7.6 5.00 1.52 372.44 29.56 3.89 
320.00 326.70 .0400 5.1 6.87 .74 154.52 12.26 2.41 - - - - - - - ----------- --------- 

TOTALS 17.8 629.97 50.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .590 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 50.00 
HEADWATER ( f t )  : 735.59 
VELOCITY ( f p s )  : 10.74 

a OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 50.00 
HEADWATER Ift) : 735.94 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  5.826 
UPSTREAM STAGE ( f t )  : 735.944 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12B) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 730.26 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) (ft) (c fs )  (fps) 

307.69 315.00 ,0600 6.1 7.49 .81 130.02 10.32 1.71 
315.00 320.00 .0400 8.3 5.00 1.66 430.77 34.19 4.13 
320.00 327.31 .0400 6.1 7.49 .81 195.03 15.48 2.56 

------- ----------- --------- 
TOTALS 20.4 755.82 59.99 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .596 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 59.99 
HEADWATER ( f t )  : 736.04 
VELOCITY ( f p s )  : 11.28 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 59.99 
HEADWATER Ift) : 736.38 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.123 
UPSTREAM STAGE ( f t )  : 736.380 

Gi 1 a Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydraul  i c C a l c u l a t i o n s  
a 
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STAGE ELEVATION = 730.38 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .601 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 69.97 
HEADWATER ( f t )  : 736.51 
VELOCITY ( f p s )  : 11.73 

e OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 69.97 
HEADWATER ( f t )  : 736.80 
VELOCITY ( f p s )  : 11.73 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.420 
UPSTREAM STAGE (ft) : 736.803 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydraul  i c  C a l c u l a t i o n s  
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................................................................................... 
STAGE ELEVATION - 730.50 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs)  ( fps)  

306.63 315.00 .0600 7.9 8.58 .93 186.82 14.83 1.87 
315.00 320.00 ,0400 9.5 5.00 1.90 540.28 42.88 4.52 
320.00 328.37 .0400 7.9 8.58 .93 280.22 22.24 2.80 

- - - - - - - ----------- --------- 
TOTALS 25.4 1007.32 79.95 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .606 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 79.95 
HEADWATER ( f t )  : 737.02 
VELOCITY ( f p s )  : 12.13 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 79.95 
HEADWATER ( f t )  : 737.22 
VELOCITY ( f p s )  : 12.13 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 6.723 
UPSTREAM STAGE ( f t )  : 737.221 

61 1 a Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydrau l  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 730.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

306.15 315.00 .0600 8.9 9.07 .98 216.35 17.17 1.94 
315.00 320.00 .0400 10.0 5.00 2.01 592.18 47.00 4.69 
320.00 328.85 .0400 8.9 9.07 .98 324.52 25.76 2.90 ------- ----------- --------- 

TOTALS 27.8 1133.05 89.93 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .609 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 89.93 
HEADWATER ( f t )  : 737.57 
VELOCITY ( fps)  : 12.48 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 89.93 
HEADWATER ( f t )  : 737.64 
VELOCITY ( fps )  : 12.48 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.036 
UPSTREAM STAGE ( f t )  : 737.641 

6 i 1  a Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydraul i c  Ca lcu la t ions  
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STAGE ELEVATION = 730.71 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

305.71 315.00 .0600 9.8 9.52 1.03 246.51 19.57 2.00 
315.00 320.00 .0400 10.5 5.00 2.11 642.52 51.00 4.84 
320.00 329.29 .0400 9.8 9.52 1.03 369.77 29.35 3.00 - - - - - - - ----------- --------- 

TOTALS 30.1 1258.80 99.91 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .612 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 99.91 
HEADWATER ( f t )  : 738.19 
VELOCITY ( fps )  : 12.78 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.91 
HEADWATER ( f t )  : 738.07 
VELOCITY ( fps )  : 12.78 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.485 
UPSTREAM STAGE ( f t )  : 738.191 

61 1 a Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydraul i c Ca lcu la t i ons  
a 
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STAGE ELEVATION = 730.80 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE~ELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (5s  ft) (ft) (ft) ( c f s )  ( fps )  ..................................................................................... 

------- ----------- --------- 
TOTALS 32.4 1386.01 110.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .615 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 110.01 
HEADWATER (ft) : 738.89 
VELOCITY ( f p s )  : 13.04 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 110.01 
HEADWATER ( f t )  : 738.51 
VELOCITY ( f p s )  : 13.04 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) 8.085 
UPSTREAM STAGE (ft) : 738.887 

G i l a  Bend  Cana l  S t r u c t u r e  GBC-6 (C12B) H y d r a u l  i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 730.89 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .618 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 120.01 
HEADWATER ( f t )  : 739.65 
VELOCITY ( f p s )  : 13.27 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 120.01 
HEADWATER ( f t )  : 738.97 
VELOCITY ( f p s )  : 13.27 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  8.760 
UPSTREAM STAGE ( f t )  : 739.651 

G i l a  Bend Canal S t r u c t u r e  GBC-6 (C12B) Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 730.98 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

304.51 315.00 .0600 12.5 10.75 1.16 340.63 27.04 2.17 
315.00 320.00 .0400 11.9 5.00 2.38 786.44 62.42 5.25 
320.00 330.49 .0400 12.5 10.75 1.16 510.95 40.56 3.25 - - - - - - - ----------- --------- 

TOTALS 36.8 1638.03 130.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .620 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 130.01 
HEADWATER (ft) : 740.50 
VELOCITY ( f p s )  : 13.45 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 130.01 
HEADWATER ( f t )  : 739.45 
VELOCITY ( f p s )  : 13.45 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  9.520 
UPSTREAM STAGE ( f t )  : 740.497 
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................................................................................... e 
STAGE ELEVATION - 731.06 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) 

304.15 315.00 .0600 13.3 11.12 1.20 372.77 29.59 2.22 
315.00 320.00 .0400 12.3 5.00 2.46 832.02 66.04 5.37 
320.00 330.85 .0400 13.3 11.12 1.20 559.15 44.38 3.33 - - - - - - - ----------- --------- 

TOTALS 39.0 1763.94 140.01 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .622 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 140.01 
HEADWATER ( f t )  : 741.43 
VELOCITY ( f p s )  : 13.57 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 140.01 
HEADWATER ( f t )  : 739.96 
VELOCITY ( f p s )  : 13.57 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 10.368 
UPSTREAM STAGE ( f t )  : 741.427 
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STAGE ELEVATION = 731.14 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

------- ----------- --------- 
TOTALS 41.1 1889.93 150.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .623 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 150.01 
HEADWATER (ft) : 742.44 
VELOCITY ( f p s )  : 11.94 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 150.01 
HEADWATER ( f t )  : 740.24 
VELOCITY ( f p s )  : 12.60 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 11.306 
UPSTREAM STAGE ( f t )  : 742.443 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  ( f t )  
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE (ftfft) 
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 1 
CULVERT CODE--- - I 41535 
CULVERT SLOPE (ft/ft) : ,02470 
CULVERT LENGTH (ft) : 95.30 
DOWNSTREAM CULVERT INVERT ( f t )  : 729.70 

BOX CULVERT WIDTH ( f t )  : 6.00 
BOX CULVERT HEIGHT ( f t )  : 3.00 
ENTRANCE LOSS COEFFICIENT Ke .5 
CULVERT ROUGHNESS COEFFICIENT .012 

Page 2 
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a --- CROSS SECTION DESCRIPTION --- 
STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) ( f t )  ( f t )  ................................................................ 

Gi la  Bend Canal Structure GBC-7 (C142) Hydraulic Calculations 
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--- HOBCW OUTPUT DATA --- a 

STAGE ELEVATION = 729.71 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs)  (fps) ..................................................................................... 

309.98 310.00 .0700 .O .03 .OO .OO .00 .04 
310.00 322.00 .0350 .1 12.00 .01 .17 .01 .13 
322.00 322.02 .0350 .O .03 .OO . 00 . 00 .08 ------- ----------- --------- 

TOTALS .1 .17 .O1 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .253 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : .01 
HEADWATER (ft) : 732.05 
VELOCITY ( f p s )  : . 00 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : .01 
HEADWATER (ft) : 732.05 
VELOCITY ( f p s )  : . 00 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  2.347 
UPSTREAM STAGE (ft) : 732.054 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION 730.13 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .506 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 10.01 
HEADWATER (ft) : 732.88 
VELOCITY ( f p s )  : 7.07 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 10.01 
HEADWATER (ft) : 732.83 
VELOCITY ( f p s )  : 7.07 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 2.742 
UPSTREAM STAGE (ft) : 732.876 

a 
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.................................................................................. 

STAGE ELEVATION = 730.35 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (c fs)  (fps) 

308.04 310.00 .0700 .6 2.07 .31 6.13 .46 .73 
310.00 322.00 .0350 7.8 12.00 .65 246.69 18.62 2.40 
322.00 323.96 .0350 .6 2.07 .31 12.27 .93 1.46 ------- ----------- --------- 

TOTALS 9.0 265.09 20.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .547 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 20.01 
HEADWATER ( f t )  : 733.28 
VELOCITY ( f p s )  : 9.19 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.01 
HEADWATER (ft) : 733.28 
VELOCITY ( f ps )  : 9.19 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  2.934 
UPSTREAM STAGE ( f t )  : 733.281 

611 a Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
a 
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STAGE ELEVATION = 730.52 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

307.53 310.00 .0700 1.0 2.61 .39 11.41 .86 .85 
310.00 322.00 .0350 9.8 12.00 .82 363.56 27.45 2.80 
322.00 324.47 .0350 1.0 2.61 .39 22.82 1.72 1.70 ------- ----------- --------- 

TOTALS 11.8 397.79 30.03 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER .572 --- 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 30.03 
HEADWATER ( f t )  : 733.63 
VELOCITY ( fps)  : 10.69 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 30.03 
HEADWATER ( f t )  : 733.66 
VELOCITY ( fps)  : 10.69 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft) 3.146 
UPSTREAM STAGE ( f t )  : 733.662 
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STAGE ELEVATION - 730.66 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) ( f t )  (ft) (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER - .591 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 40.03 
HEADWATER (ft) : 733.95 
VELOCITY ( f p s )  : 11.85 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 40.03 
HEADWATER (ft) : 734.00 
VELOCITY ( f p s )  : 11.85 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 3.341 
UPSTREAM STAGE ( f t )  : 734.002 
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STAGE ELEVATION = 730.79 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) ( c f s )  ( fps )  

---- 

306.70 310.00 .0700 1.8 3.48 .52 24.65 1.86 1.03 
310.00 322.00 .0350 13.1 12.00 1.09 588.42 44.42 3.40 
322.00 325.30 .0350 1.8 3.48 .52 49.30 3.72 2.07 ------- ----------- --------- 

TOTALS 16.7 662.37 50.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .606 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 50.01 
HEADWATER (ft) : 734.25 
VELOCITY ( f p s )  : 12.84 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 50.01 
HEADWATER (ft) : 734.31 
VELOCITY ( f p s )  : 12.84 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 3.523 
UPSTREAM STAGE (ft) : 734.314 

a 
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............................................................................. *(I) 
STAGE ELEVATION = 730.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq f t )  ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

306.34 310.00 .0700 2.2 3.85 .57 32.35 2.44 1.11 
310.00 322.00 .0350 14.5 12.00 1.21 697.45 52.66 3.63 
322.00 325.66 .0350 2.2 3.85 .57 64.71 4.89 2.21 ------- ----------- --------- 

TOTALS 18.9 794.51 59.98 

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

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER - .618 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 59.98 
HEADWATER ( f t )  : 734.52 
VELOCITY ( f p s )  : 13.70 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 59.98 
HEADWATER ( f t )  : 734.61 
VELOCITY ( f p s )  : 13.70 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 3.697 
UPSTREAM STAGE ( f t )  : 734.605 

GI 1 a Bend Canal S t r u c t u r e  GBC-7 (C142) Hydraul  i c  C a l c u l a t i o n s  

0 

F i l e  = C142.HIF March 31, 1992 Sect. 3.2.2.3, GCB-7 Page 10 



HOBCW Vers ion  3.02 Page 11 

STAGE ELEVATION = 731.02 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,629 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 69.93 
HEADWATER (ft) : 734.79 
VELOCITY ( f p s )  : 14.44 

OUTLET CONTROL RESULTS 
DISCHARGE (c f s )  : 69.93 
HEADWATER ( f t )  : 734.88 
VELOCITY ( f p s )  : 14.44 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 3.864 
UPSTREAM STAGE ( f t )  : 734.880 
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STAGE ELEVATION = 731.12 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

305.71 310.00 .0700 3.0 4.52 .67 49.60 3.74 1.23 
310.00 322.00 .0350 17.0 12.00 1.42 910.91 68.77 4.04 
322.00 326.29 .0350 3.0 4.52 .67 99.20 7.49 2.46 ------- ----------- --------- 

TOTALS 23.1 1059.70 80.01 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER - .638 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 80.01 
HEADWATER ( f t )  : 735.05 
VELOCITY ( fps)  : 15.11 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 80.01 
HEADWATER ( f t )  : 735.15 
VELOCITY ( fps)  : 15.11 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  4.028 
UPSTREAM STAGE (ft) : 735.145 

611a Bend Canal S t ruc tu re  GBC-7 (C142) Hydrau l i c  Ca lcu la t ions 
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................................................................................ 

STAGE ELEVATION = 731.21 

STARTING 
STAT I ON 
(ft) 

ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION FACTOR AREA PERIMETER RADIUS 
(ft) (sq  ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .646 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 90.01 
HEADWATER ( f t )  : 735.32 
VELOCITY ( f ps )  : 15.73 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 90.01 
HEADWATER ( f t )  : 735.40 
VELOCITY ( f ps )  : 15.73 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  4.185 
UPSTREAM STAGE ( f t )  : 735.398 
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STAGE ELEVATION = 731.30 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

305.14 310.00 ,0700 3.9 5.11 .76 68.85 5.20 1.34 
310.00 322.00 .0350 19.2 12.00 1.60 1118.10 84.41 4.39 
322.00 326.86 .0350 3.9 5.11 .76 137.69 10.40 2.67 ------- ----------- --------- 

TOTALS 27.0 1324.64 100.01 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER - .653 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 100.01 
HEADWATER (ft) : 735.59 
VELOCITY ( fps)  : 16.29 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 100.01 
HEADWATER ( f t )  : 735.64 
VELOCITY ( fps)  : 16.29 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 4.338 
UPSTREAM STAGE ( f t )  : 735.641 
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STAGE ELEVATION - 731.39 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

304.88 310.00 .0700 4.3 5.39 .80 79.12 5.97 1.38 
310.00 322.00 .0350 20.3 12.00 1.69 1219.66 92.08 4.54 
322.00 327.12 .0350 4.3 5.39 .80 158.24 11.95 2.77 ------- ----------- --------- 

TOTALS 28.9 1457.02 110.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .660 --- 
INLET CONTROLRESULTS 

DISCHARGE (c fs )  : 110.00 
HEADWATER ( f t )  : 735.88 
VELOCITY ( fps )  : 16.81 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 110.00 
HEADWATER (ft) : 735.88 
VELOCITY ( fps )  : 16.81 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t) 4.488 
UPSTREAM STAGE ( f t )  : 735.876 

e 
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STAGE ELEVATION - 731.47 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER - .666 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 120.00 
HEADWATER (ft) : 736.17 
VELOCITY ( f ps )  : 17.30 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 120.00 
HEADWATER ( f t )  : 736.10 
VELOCITY ( f p s )  : 17.30 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  4.703 
UPSTREAM STAGE ( f t )  : 736.174 

GI 1 a Bend Canal S t r u c t u r e  GBC-7 (C142) Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 731.55 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) ( f t )  (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .671 --- 
INLET CONTROL RESULTS - - - - - - . - 

DISCHARGE ( c f s )  : 129.99 
HEADWATER (ft) : 736.49 
VELOCITY ( f p s )  : 17.76 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 129.99 
HEADWATER ( f t )  : 736.33 
VELOCITY ( f ps )  : 17.76 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  4.941 
UPSTREAM STAGE ( f t )  : 736.490 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) Hydrau l  i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 731.63 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) (fps) 

304.17 310.00 .0700 5.6 6.14 .91 112.24 8.47 1.51 
310.00 322.00 .0350 23.1 12.00 1.92 1517.51 114.57 4.96 
322.00 327.83 .0350 5.6 6.14 .91 224.47 16.95 3.02 ------- ----------- --------- 

TOTALS 34.3 1854.22 139.99 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER a .677 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 139.99 
HEADWATER ( f t )  : 736.83 
VELOCITY ( fps)  : 18.18 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 139.99 
HEADWATER (ft) : 736.54 
VELOCITY ( fps)  : 18.18 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  5.203 
UPSTREAM STAGE ( f t )  : 736.828 

G i l a  Bend Canal S t ruc tu re  GBC-7 (C142) Hydraul ic  Ca lcu la t ions 
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STAGE ELEVATION = 731.70 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fvs) 

303.95 310.00 .0700 6.0 6.38 .95 123.96 9.36 1.55 
310.00 322.00 .0350 24.0 12.00 2.00 1614.72 121.91 5.08 
322.00 328.05 .0350 6.0 6.38 .95 247.91 18.72 3.09 ------- ----------- --------- 

TOTALS 36.1 1986.59 149.98 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .681 --- 
INLET CONTROL RESULTS - - 

DISCHARGE (c fs )  : 149.98 
HEADWATER (ft) : 737.19 
VELOCITY ( fps)  : 18.58 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 149.98 
HEADWATER ( f t )  : 736.75 
VELOCITY ( fps)  : 18.58 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 5.490 
UPSTREAM STAGE ( f t )  : 737.188 

G i l a  Bend Canal S t ruc tu re  GBC-7 (C142) Hydrau l ic  Ca lcu la t ions 
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STAGE ELEVATION = 731.77 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

303.73 310.00 .0700 6.5 6.60 .98 135.99 10.27 1.58 
310.00 322.00 .0350 24.8 12.00 2.07 1710.96 129.17 5.20 
322.00 328.27 .0350 6.5 6.60 .98 271.98 20.53 3.17 ------- ----------- --------- 

TOTALS 37.8 2118.92 159.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER - .686 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 159.98 
HEADWATER ( f t )  : 737.57 
VELOCITY ( fps )  : 18.95 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 159.98 
HEADWATER ( f t )  : 736.96 
VELOCITY ( fps )  : 18.95 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 5.804 
UPSTREAM STAGE ( f t )  : 737.573 

G i l a  Bend Canal S t ruc tu re  GBC-7 (C142) Hydraul i c  Ca lcu la t ions  
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* ................................................................................... 

STAGE ELEVATION = 731.84 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (cfs) 

303.52 310.00 .0700 6.9 6.82 1.01 148.33 11.20 1.62 
310.00 322.00 .0350 25.6 12.00 2.14 1806.40 136.38 5.32 
322.00 328.48 .0350 6.9 6.82 1.01 296.65 22.40 3.24 ------- ----------- --------- 

TOTALS 39.5 2251.38 169.98 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER - .690 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 169.98 
HEADWATER ( f t )  : 737.98 
VELOCITY ( fps)  : 19.32 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 169.98 
HEADWATER ( f t )  : 737.16 
VELOCITY ( fps)  : 19.32 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.147 
UPSTREAM STAGE (ft) : 737.984 

G i l a  Bend Canal S t ruc tu re  GBC-7 (C142) Hydrau l ic  Ca lcu la t ions 
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STAGE ELEVATION = 731.90 

STARTING 
STATION 
(ft) 

ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION FACTOR AREA PERIMETER RADIUS 
(ft) (sq  f t )  ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .694 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 179.97 
HEADWATER ( f t )  : 738.42 
VELOCITY ( f p s )  : 19.66 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 179.97 
HEADWATER (ft) : 737.38 
VELOCITY ( f p s )  : 19.66 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.518 
UPSTREAM STAGE ( f t )  : 738.422 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
a 
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STAGE ELEVATION = 731.97 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cf s) (fps) 
----------------------------------------------------------------------------*-------- 

303.13 310.00 .0700 7.8 7.24 1.08 173.82 13.12 1.68 
310.00 322.00 .0350 27.2 12.00 2.27 1994.67 150.59 5.53 
322.00 328.87 .0350 7.8 7.24 1.08 347.65 26.25 3.37 ------- ----------- -------*- 

TOTALS 42.8 2516.15 189.97 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .697 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 189.97 
HEADWATER ( f t )  : 738.89 
VELOCITY ( fps)  : 19.99 

OUTLET CONTROL RESULTS a DISCHARGE ( c f s )  : 189.97 
HEADWATER (ft) : 737.65 
VELOCITY ( fps )  : 19.99 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 6.918 
UPSTREAM STAGE ( f t )  : 738.887 

61 1 a Bend Canal St ruc ture  GBC-7 (C142) Hydraul i c  Calculat ions 
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STAGE ELEVATION - 732.03 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq f t )  (ft) (ft) (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .701 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 199.95 
HEADWATER (ft) : 739.38 
VELOCITY ( f ps )  : 20.29 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 199.95 
HEADWATER (ft) : 737.93 
VELOCITY ( f p s )  : 20.29 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 7.348 
UPSTREAM STAGE ( f t )  : 739.379 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
e 
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STAGE ELEVATION = 732.09 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (ss ft) (ft) (ft) (cfs) (fps) 

302.75 310.00 .0700 8.7 7.63 1.14 200.36 15.13 1.74 
310.00 322.00 .0350 28.7 12.00 2.39 2179.86 164.58 5.73 
322.00 329.25 .0350 8.7 7.63 1.14 400.71 30.25 3.49 ------- ----------- --------- 

TOTALS 46.0 2780.92 209.96 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .704 --- 

INLET CONTROL RESULTS . - . - - . - . 
DISCHARGE (c fs )  : 209.96 
HEADWATER ( f t )  : 739.90 
VELOCITY ( fps)  : 20.60 

OUTLET CONTROL RESULTS - -- - 
DISCHARGE (c fs )  : 209.96 
HEADWATER ( f t )  : 738.22 
VELOCITY ( fps)  : 20.60 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.807 
UPSTREAM STAGE ( f t )  : 739.900 

G i l a  Bend Canal S t ruc tu re  GBC-7 (C142) Hydrau l i c  Ca l cu l a t i  ons 
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.............................................................................. e 
STAGE ELEVATION - 732.15 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE OISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) (ft) (cfs) (fps) ..................................................................................... 

302.57 310.00 .0700 9.1 7.82 1.16 213.98 16.16 1.77 
310.00 322.00 .0350 29.4 12.00 2.45 2271.36 171.48 5.83 
322.00 329.43 .0350 9.1 7.82 1.16 427.96 32.31 3.55 ------- ----------- --------- 

TOTALS 47.6 2913.31 219.95 

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

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,707 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 219.95 
HEADWATER ( f t )  : 740.45 
VELOCITY ( fps )  : 20.88 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 219.95 
HEADWATER (ft) : 738.53 
VELOCITY ( fps )  : 20.88 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 8.295 
UPSTREAM STAGE ( f t )  : 740.447 

G i l a  Bend Canal St ruc ture  GBC-7 (C142) Hydraul i c  Ca lcu la t ions  
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STAGE ELEVATION = 732.21 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .710 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 229.94 
HEADWATER (ft) : 741.02 
VELOCITY ( f ps )  : 21.16 

OUTLET CONTROL RESULTS * DISCHARGE ( c f s )  : 229.94 
HEADWATER f ft) : 738.85 
VELOCITY ( t p s j  : 21.16 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  8.812 
UPSTREAM STAGE ( f t )  : 741.022 

6 i 1 a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 732.27 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

302.22 310.00 .0700 10.0 8.19 1.22 241.91 18.26 1.83 
310.00 322.00 .0350 30.8 12.00 2.57 2452.35 185.15 6.01 
322.00 329.78 .0350 10.0 8.19 1.22 483.81 36.53 3.66 ------- ----------- --------- 

TOTALS 50.8 3178.07 239.94 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,713 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 239.94 
HEADWATER ( f t )  : 741.62 
VELOCITY ( f ps )  : 21.42 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 239.94 
HEADWATER ( f t )  : 739.19 
VELOCITY ( f p s )  : 21.42 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  9.357 
UPSTREAM STAGE ( f t )  : 741.624 

G i l  a Bend Canal S t r u c t u r e  GBC-7 (C142) Hydrau l  i c C a l c u l a t i o n s  
0 

~ 
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STAGE ELEVATION - 732.32 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sf4 ft) (ft) (ft) (cfs) ( f ps )  ..................................................................................... 

302.05 310.00 .0700 10.4 8.37 1.25 256.20 19.34 1.86 
310.00 322.00 .0350 31.5 12.00 2.62 2541.90 191.91 6.10 
322.00 329.95 .0350 10.4 8.37 1.25 512.39 38.68 3.71 ------- ----------- --------- 

TOTALS 52.3 3310.49 249.94 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .716 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 249.94 
HEADWATER (ft) : 742.25 
VELOCITY ( f p s )  : 21.68 

a OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 249.94 
HEADWATER (ft) : 739.54 
VELOCITY ( f p s )  : 21.68 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft ) 9.929 
UPSTREAM STAGE (ft) : 742.253 

G i  1 a B e n d  C a n a l  S t r u c t u r e  6BC-7 (C142) H y d r a u l  i c C a l  cul a t i  ons 
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STAGE ELEVATION - 732.38 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  (fps) ..................................................................................... 

301.89 310.00 .0700 10.9 8.54 1.27 270.69 20.44 1.88 
310.00 322.00 .0350 32.1 12.00 2.68 2630.84 198.62 6.18 
322.00 330.11 .0350 10.9 8.54 1.27 541.37 40.87 3.76 ------- ----------- --------- 

TOTALS 53.9 3442.90 259.93 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,718 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 259.93 
HEADWATER (ft) : 742.91 
VELOCITY ( f p s )  : 21.92 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 259.93 
HEADWATER (ft) : 739.91 
VELOCITY ( f p s )  : 21.92 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 10.529 
UPSTREAM STAGE (ft) : 742.907 

6i1a Bend  C a n a l  S t r u c t u r e  GBC-7 (C142) H y d r a u l  i c  C a l c u l a t i o n s  
e 
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STAGE ELEVATION - 732.43 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  f t )  ( f t )  (ft) (cfs)  (fps) 

301.72 310.00 .0700 11.3 8.72 1.30 285.37 21.55 1.91 
310.00 322.00 .0350 32.8 12.00 2.73 2719.17 205.29 6.26 
322.00 330.28 .0350 11.3 8.72 1.30 570.75 43.09 3.81 ------- ----------- --------- 

TOTALS 55.4 3575.30 269.93 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .721 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 269.93 
HEADWATER ( f t )  : 743.59 
VELOCITY ( f p s )  : 22.16 

a OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 269.93 
HEADWATER (ft) : 740.29 
VELOCITY ( f p s )  : 22.16 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 11.155 
UPSTREAM STAGE ( f t )  : 743.587 

0 
G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = C142.HIF March 31, 1992 Sect. 3.2.2.3, GCB-7 Page 3 1  
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STAGE ELEVATION - 732.48 I 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) (ft) (cfs)  (fps) ..................................................................................... 

301.56 310.00 .0700 11.7 8.88 1.32 300.25 22.67 1.93 
310.00 322.00 .0350 33.4 12.00 2.78 2806.92 211.92 6.34 
322.00 330.44 .0350 11.7 8.88 1.32 600.50 45.34 3.86 ------- ----------- --------- 

TOTALS 56.9 3707.68 279.92 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .723 --- 
INLET CONTROL RESULTS 

DISCHARGE-Tcfs) : 279.92 
HEADWATER ( f t )  : 744.29 
VELOCITY ( fps)  : 22.39 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 279.92 
HEADWATER (ft) : 740.69 
VELOCITY ( fps)  : 22.39 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 11.807 
UPSTREAM STAGE (ft) : 744.291 

G i l a  Bend Canal S t ruc tu re  GBC-7 (C142) Hydraul ic  Ca lcu la t ions  
16 
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STAGE ELEVATION = 732.54 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

301.41 310.00 .0700 12.2 9.05 1.35 315.31 23.81 1.95 
310.00 322.00 .0350 34.0 12.00 2.84 2894.13 218.50 6.42 
322.00 330.59 .0350 12.2 9.05 1.35 630.63 47.61 3.91 ------- ----------- -------*- 

TOTALS 58.4 3840.07 289.92 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .725 --- 
INLET CONTROL RESULTS - -  ~- - 

SCHARGE ( c f s )  : 289.92 
HEADWATER (ft) : 745.02 
VELOCITY ( fps)  : 22.62 

* OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 289.92 
HEADWATER (ft) : 741.10 
VELOCITY ( fps)  : 22.62 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 12.485 
UPSTREAM STAGE ( f t )  : 745.021 

611 a Bend Canal S t ruc tu re  GBC-7 (1x42) Hydraul i c  Ca lcu la t ions 
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STAGE ELEVATION = 732.59 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE OISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .728 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 299.92 
HEADWATER (ft) : 745.77 
VELOCITY ( f p s )  : 22.84 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.92 
HEADWATER ( f t )  : 741.52 
VELOCITY ( f p s )  : 22.84 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 13.188 
UPSTREAM STAGE ( f t )  : 745.774 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
a 
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STAGE ELEVATION = 732.64 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  (ft) (sq  ft) ................................... 

301.10 310.00 .0700 13.1 
310.00 322.00 .0350 35.2 
322.00 330.90 .0350 13.1 ------- 

TOTALS 61.4 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  (ft) (cfs)  (fps) 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .730 --- 
INLET CONTROL RESULTS - -..- - 

DISCHARGE ( c f s )  : 309.92 
HEADWATER ( f t )  : 746.55 
VELOCITY ( f p s )  : 23.04 

* OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 309.92 
HEADWATER ( f t )  : 741.96 
VELOCITY ( f p s )  : 23.04 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 13.917 
UPSTREAM STAGE ( f t )  : 746.553 

Gi  1 a Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = C142.HIF March 31, 1992 Sect. 3.2.2.3, GCB-7 Page 35 
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.................................................................................. * 
STAGE ELEVATION - 732.69 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (c fs )  (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .732 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 319.91 
HEADWATER (ft) : 747.36 
VELOCITY ( f p s )  : 23.25 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 319.91 
HEADWATER ( f t )  : 742.41 
VELOCITY ( f p s )  : 23.25 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  14.670 
UPSTREAM STAGE (ft) : 747.355 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) Hydraul  i c  C a l c u l a t i o n s  
* 

F i l e  - C142.HIF March 31, 1992 Sect .  3.2.2.3, GCB-7 Page 36 



HOBCW Vers ion  3.02 Page 37 

STAGE ELEVATION = 732.73 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) (ft) (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .734 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 329.92 
HEADWATER ( f t )  : 748.18 
VELOCITY ( f p s )  : 23.44 

a OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 329.92 
HEADWATER ( f t )  : 742.88 
VELOCITY ( f p s )  : 23.44 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  15.450 
UPSTREAM STAGE ( f t )  : 748.184 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
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.................................................................................. 

STAGE ELEVATION = 732.78 I 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) (ft) (cfs)  (fps) ..................................................................................... 

- 
TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .736 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 339.92 
HEADWATER (ft) : 749.04 
VELOCITY ( f p s )  : 23.64 

OUTLET CONTROL RESULTS - - 
DISCHARGE ( c f s )  : 339.92 
HEADWATER ( f t )  : 743.36 
VELOCITY ( f p s )  : 23.64 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 16.257 
UPSTREAM STAGE ( f t )  : 749.038 

GI1 a Bend Canal S t r u c t u r e  GBC-7 (C142) Hydraul  i c C a l c u l a t i o n s  
b 
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................................................................................ 

STAGE ELEVATION = 732.83 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

300.52 310.00 .0700 14.8 9.98 1.48 409.31 30.90 2.09 
310.00 322.00 .0350 37.5 12.00 3.13 3406.70 257.20 6.85 
322.00 331.48 .0350 14.8 9.98 1.48 818.62 61.80 4.17 ------- ----------- --------- 

TOTALS 67.2 4634.63 349.91 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .737 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 349.91 
HEADWATER (ft) : 749.92 
VELOCITY ( fps )  : 23.82 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 349.91 
HEADWATER ( f t )  : 743.86 
VELOCITY ( fps )  : 23.82 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 17.090 
UPSTREAM STAGE ( f t )  : 749.918 

* 
G i  1 a Bend Canal St ruc ture  GBC-7 (C142) Hydrau l ic  Calculat ions 
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STAGE ELEVATION = 732.87 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .739 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 359.82 
HEADWATER (ft) : 750.82 
VELOCITY ( f p s )  : 19.99 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 359.82 
HEADWATER (ft) : 744.66 
VELOCITY ( f p s )  : 19.99 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 17.946 
UPSTREAM STAGE ( f t )  : 750.819 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) Hydraul  1 c C a l c u l a t i o n s  
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@ .................................................................................. 
STAGE ELEVATION = 732.92 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( s q  ft) (ft) ( f t )  (cfs)  (fps) ..................................................................................... 

------- ----------- --------- 
TOTALS 70.0 4900.89 370.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .741 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 370.01 
HEADWATER (ft) : 751.78 
VELOCITY ( f ps )  : 20.56 

* OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 370.01 
HEADWATER (ft) : 745.38 
VELOCITY ( f p s )  : 20.56 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t ) 18.858 
UPSTREAM STAGE (ft) : 751.777 

G i l a  Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
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.................................................................................. 
STAGE ELEVATION = 732.96 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( sq  ft) ( f t )  (ft) (cfs) (fps) 

--  - - -  

300.11 310.00 .0700 16.1 10.41 1.55 458.60 34.62 2.15 
310.00 322.00 .0350 39.2 12.00 3.26 3657.64 276.15 7.05 
322.00 331.89 .0350 16.1 10.41 1.55 917.21 69.25 4.29 ------- ----------- --------- 

TOTALS 71.4 5033.46 380.02 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .743 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 380.02 
HEADWATER ( f t )  : 752.75 
VELOCITY ( f p s )  : 21.11 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 380.02 
HEADWATER ( f t )  : 746.11 
VELOCITY ( f p s )  : 21.11 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 19.788 
UPSTREAM STAGE ( f t )  : 752.751 

G i  1 a Bend Canal S t r u c t u r e  GBC-7 (C142) H y d r a u l i c  C a l c u l a t i o n s  
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e .................................................................................... 
STAGE ELEVATION = 733.01 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  (ft) (ft) (cfs) (fps) 

299.32 300.00 .0700 .O .68 .OO .OO . 00 .04 
300.00 310.00 .0700 16.6 10.53 1.57 475.77 35.92 2.17 
310.00 322.00 .0350 39.7 12.00 3.31 3739.42 282.32 7.11 
322.00 332.00 .0350 16.6 10.53 1.57 951.53 71.84 4.34 
332.00 332.68 .0700 .O -68 .OO . 00 . 00 .04 - - - - - - - ----------- --------- 

TOTALS 72.8 5166.72 390.08 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .759 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 390.08 
HEADWATER (ft) : 753.77 
VELOCITY ( f p s j  : 21.67 

OUTLET CONTROL RESULTS 
~ . . . . . . - . . - - - - . - 
DISCHARGE (c fs )  : 390.08 
HEADWATER ( f t )  : 746.86 
VELOCITY ( fps)  : 21.67 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 20.760 
UPSTREAM STAGE (ft) : 753.766 

G i  1 a Bend Canal S t ruc tu re  GBC-7 (C142) Hydraul ic  Ca lcu la t ions 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) (ft) (ft) (ft) ........................................................... 
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......................................... 

a UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ........................................... 

PROJECT: G i l a  Bend F.I.S. 
ENGINEER: C142 a t  t h e  G i l a  Bend Canal 
DATE: 2/18/1992 
TIME: 14:17.22 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 743.50 
MAXIMUM WSEL: 746.00 
STEP SIZE: 0.10 
BREADTH OF WEIR: 75.00 

F i l e  = 

G i l a  

C142.WR 

Bend Canal S t ruc tu re  GBC-7 (C142) 

March 31, 1992 

Hydrau l ic  Ca lcu la t i ons  

Sect. 3.2.2.3, GBC-7 Page 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Gila Bend F.I.S. 
DATE: 2/18/1992 
TIME: 14:17.22 ............................................. 

ELEVATION 

ELEVATION 

STAT I ON ------- 
STATION POINT ELEVATION STATION ------- ----- --------- ------- 
9999.90 16 746.10 5280.00 
1000.00 
1550.00 
2000.00 
2100.00 
2950.00 
3150.00 
3400.00 
3670.00 
3900.00 
4140.00 
4330.00 
4470.00 
4600.00 
4960.00 

G i  1 a Bend Canal Structure GBC-7 (C142) Hydraulic Calculations 
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............................................ 
WEIR COEFFICIENT TABLE 
PROJECT: G i l a  Bend F.I.S. 
DATE: 2/18/1992 
TIHE: 14:17.22 ............................................ 

INPUT COEFFICENT VALUES. 

POINT ----- HEAD ---- 
1 0.00 
2 0.20 
3 0.40 
4 0.60 
5 0.80 
6 1.00 
7 1.20 
8 1.40 
9 1.60 

COEFFICIENT 

6 i1a Bend Canal Structure GBC-7 (C142) Hydraul ic Calculat ions 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: G i l a  Bend F.I.S. 
DATE: 2/18/1992 
TIME: 14:17.22 

ELEVATION DISCHARGE (CFS) --------------- 
0.00 
0.20 
2.29 
9.47 

25.91 
45.37 
71.69 

105.60 
147.72 
198.30 
258.06 
327.49 
407.07 
494.50 
591.83 

ELEVATION DISCHARGE (CFS) --------- --------------- 

G i  1 a Bend Canal S t r u c t u r e  GBC-7 (C142) Hydraul i c  Ca lcu la t i ons  
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HEC-2 WATER SURFACE PROFILES 
V n r s i o n  4.6.2; May 1 9 9 1  
3 8 6  Elctanded Wnnory v.rsion, Au u s t  1 9 9 1  ; Dodmon . A.sosi.t.s. I n c  I-800-836-8069 , RUN DATE O21PR92 TIME 14 :39 :11  .............................................. 

....................................... 
U.S. ARMY CORPS OF ENGINEERS 
HYOROLOGlC ENGINEERING CENTER ; 
5 0 9  SECOND STREET. SUITE D 
DAVIS. CALIFORNIA 95616-4687 

(916)  756-1104 ....................................... 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.r.ion 4.6.2; n a y  1991 ..................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
xXXXXXx XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X xxxxxxx XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 02APR92 14:39:11 

T I  FLOW CONTROL DISTRICT OF WRICOPA COllhTV - CONTRACT FCD 90 -57  
1 2  G I U  8EhO AREA F L m O P U I N  0E.lhEAlION SIJOY BY BLRGESS L k l P l E  
1 3  C133 Y.47 F l o *  10 *.st 0v.r ..v.. J .  MISCHLER - 16021 244-8100  

J1 ICHECK INQ NINV I D l R  STRT METRIC HVlNS Q WSEL FQ 

2 0 . 0 0 3 6  

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

1 -1 

5 3  VARIABLE CODES FOR S W R Y  PRINTWT 

3 8  42 1 4 3  2 6  5 1  4 8 5 3  54 
13 15 4 0  

1 
02APR92 14:39111 PAGE 2 

SECNO DEPTH CWSEL CRlWS WSELK EG HV H L  OLOSS L-BANK ELEV 
OLOB QCH OROB ALOB ACH AR08 VOL TWA R-BANK ELEV 

?IME VLOB VCH VROB XNL XNCH XNR WTN E M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R l A L  IDC ICONT CORAR TOPWID ENOST 

CCHV- 0.100 CEHV- 0.300 
.SECNO 3886.000 
2096  WSEL NOT GIVEN. AVO OF W X .  MIN  USE0 

3496  OVERBANK AREA ASSWED NON-EFFECTIVE. ELLEA- 740.00 ELREA- 740.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 
0 . 9 0  1.25 3 . 0 0  0.00 0 . 1 0  0.00 0.01 0 . 0 0  731.30 731.30 

.SECNO 3888.000 

3268  DIVIDED F L W  

3302  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRPITIO - ..'.. 
ah .nd crrl i',- -.a ICl.11 It"- C&.A.lorr 

A p r i l  3 .  1 9 9 2  sact. 3.2.2.3. GCB-8 P a w  1 



PRESSURE AND WEIR F L W .  W e i r  Subn*rg.nc. 8.s.d on TRAPEZOIDAL Shep. 

EGPRS EGLWC H 3  W E I R  QPR B A R E  TRAPEZOID ELLC ELTRD WEIRLN 

1941726.00 732.73 0.00 AREA 
100. 0. 0. 0. 731.40 745 .50  313.  

1 1  F L O W  CONTROL DISTRICT OF WIRICOPA COUNTY - CONTRACT FCO 9 0 - 6 7  
7 2  G ILA  BEND AREA FLMOOLAIN DELINEATIOH STUDY BV BURGESS L h l P L E  
73 G I L A  BEND C A h l l  AS WEIR J. MISCHLER - (502)  2a4 -8100  

PAGE 3 

J 1  ICHECK IN NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

3 0.0036 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITRACE 

2 -1 

1 
OZAPR92 14:39:11 

PAGE 4 

SECK) DEPTH W S E L  CRlWS WSELK EG 
won HV 

QROB ALOB 
H L  OLOSS L-BANK ELEV 

T IHE vLoB %! won xNL A c n  xNcn ARon v o L  WpI  R-BANI: ELEv 
SLOPE XLOBL XLCH 

XNR 
XLOBR I T R I A L  IOC 

WTN E W I N  SSTA 
ICONT CORAR TOW10 ENDST 

.PROF 2 

CCHV- 0.100 CEHV- 0 . 3 0 0  
'SECNO 3886 .000  
2 0 9 6  WSEL NOT GIVEN. AVG OF WAX. MIN USED 

3 4 9 5  OVERBANK AREA ASSUIED NW-EFFECTIVE. ELLEA- 7 4 0 . 0 0  ELREA- 740.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC 
0.90 1.25 

BWP 
3.00 0 .00  

BAREA SS 
0.10 

ELCHU ELCHD 

0 
0.00 0 . 0 1  0.00 731.30 731 .30  

.SECNO 3888.000 

3 2 6 5  D lV IOED F L W  

3 3 0 1  HV CHANGED W R E  THAN HVINS 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - ..--. 
PRESSURE AND WEIR F L W ,  W - i r  S u h r g a n c .  Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD YEIRLN '.....''.. 735.18 0 . 0 0  
AREA 

501. 0 .  0 .  0. 731.40 745.50 437 .  

PAGE 5 

T 1  F L W  CONTROL DISTRICT OF MPIRICOPA COUNTY - CONTRACT FCD 90-57 
T 2  G ILA  BEND AREA FLWDPLAIN OELINEATION STUDY BY BURGESS h NIPLE 
1 3  G ILA  BEND CANAL AS WEIR J. HISCHLER - (602)  244-8100 ,~ ~., . . . .... 
J 1  ICHECK I W  NlNV I O I R  STRT METRIC HVINS Q WSEL FQ 

J2  NPROF IPLOT PRFVS XSECV XSECH FN ALUIC IBW 
CHNIM ITRACE 

3 -1 

1 
02APR92 14:39:11 

PAGE 6 

SECNO DEPTH CWSEL CRIWS YSELK EG 
QLOB 

nv 
QROB ALOB 

HL 
ACH 

OLOSS L-BANK ELEV 
91uc vLoB 9:: vRoB xNL Anon v o L  N A  XNCH 

R-BANK ELEV 
SLOPE XLOBL x L c n  XLOBR ITRIAL IDC XNR WTN E W I N  SSTA 

ICONT COMR TOPWID ENDST 

"PROF 3 

ccHV- 0.100 CEHV- 0.300 
.SECNO 3886 .000  

C m d  StruJM DBCO (C133l WdnlYo C.lsd.Uon 

A p v i l  3. 1 9 9 2  S e c t .  3.2.2.3. GCB-8 Page 2 



2096  WSEL NOT GIVEN. AVO OF WX. H I N  USED 

3495 OVERBANK AREA ASSLMEO WN-EFFECTIVE. ELLEA. 740.00 ELREA- 740.00 

SPECIAL BRlDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAR- SS ELCHU ELCHD 
0.90 1.25 3.00 0 . 0 0  0.10 0.00 0 .01  0.00 731.30 731.30 

'SECNO 3888.000 

3 3 0 1  HV CHANGE0 HORE THAN HVINS 

3 3 0 2  WARNINQt CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE. KRATIO - '.... 
PRESSURE AN0 WEIR FLOW, W.lv S u h r g a n c .  Based  on TRAPEZOIDAL Shape  

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WElRLN .......... 737.30 AREA 
0.00 1006. 0 .  0. 0. 731.40 745.50 588.  

1 
02APRSP 1 4 I 3 9 : l l  PAGE 7 

11 F L M O  CONTROL DISTRICT OF HARICOPA COUNTY - CONTRACT FCD 9 0 - 6 7  
T2 GILA BEND AREA FLOODPLAIN DELINEATION STUDY BY BURGESS h NIPLE 
1 3  GILA BEN0 CANAL AS WEIR J. MISCHLER - (602)  241-8100 

J1 ICHECK 1Nq NINV l D l R  STRT METRIC HVINS Q WSEL FQ 

5 0.0036 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNlM ITRACE 

4 -1 

1 
02APR92 1 4 r 3 9 : l l  PAGE 8 

SECW DEPTH W S E L  CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 

?IME 
QLOB 9ROB ALOB ACH AROB VOL TWA R-BANK ELEV 9::: VROB VLOB XNL XNCH XNR WTN ELMIN SSTA 

SWPE XLOBL XLCH XLOBR I T R I A L  1OC ICCUT COWR T O W 1 0  ENDST 

CCHV- 0 . 1 0 0  CEHV- 0.300 
.SECNO 3886.000 
2096  WSEL NOT GIVEN. AVG OF WX. MIN USED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA- 740.00 ELREA- 740.00 

SPECIAL BRlOGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA SS ELCHU ELCHD 
0 . 9 0  1 .25  3 . 0 0  0.00 0.10 0 .00  0 . 0 1  0.00 7 3 1 . 3 0  731 .30  

.SECNO 3888.000 

3 3 0 1  HV CHANGEO W R E  THAN HVINS 

3302  WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 79.34 

PRESSURE AN0 WElR FLOW. W e l r  Subm.rg.ns. 8as.d on TRAPEZOIDAL Shap. 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN .......... 740.60 AREA 
0.00 2001.  0. 0. 0. 731.40 745 .50  646.  

1 
02APR92 14:39:11 PAGE 9 

T I  FLOOD CONTROL DISTRICT OF HARICOPA COUNTY - CONTRACT FCD 9 0 - 6 7  
1 2  G ILA  BEN0 AREA F L W D P L A l N  DELlNEATlON STUOY BY BURGESS L N l P L E  
1 3  G I U  BEN0 CANAL AS WEIR J. MlSCHLER - (602)  244 -8100  

J 1  ICHECK 1W NINV I D I R  STRT METRIC HVINS 9 WSEL FQ 



5 0.0036 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlH ITRACE 
15 -1 

1 
O2APR92 14:39111 PAGE 1 0  

SECm DEPTH CYSEL CRlWS WSELK EG 
QLOB 

HV 
QROB 

HL OLOSS L-BANK ELEV 

?IHE vLoB 98 vnoa 
ALOE ACH AROB VOL TUA 
XNL 

R-BANK ELEV 

SLOPE XLOBL XLCH 
XNCH XNR WTN ELMIN SSTA 

XLOBR ITRIAL IDC ICONT CORAR TOFWID ENOST 

CCHV- 0.100 CEHV- 0 .300 
.SECNO 3886.000 
2096 WSEL NOT GIVEN AVG OF P A X ,  H I N  USED 
3720 CRITICAL DEPTH'ASSWED 

3886.000 9.86 741.15 741.15 
4000.0 

0.00 741.49 0.34 
46.5 1753.3 2200.1 

0.00 
20.3 255.2 1612.8 

0.00 731.30 

0.00 2.29 
0 . 0  

6.87 
0.0 731.30 

0.001239 
1 3 6  0.035 0.035 0 .035 0.000 731.30 9987.28 

0. 0. 0. 0 15 0 0.00 2202.74 12190.02 

SPECIAL BRIDGE 

SB XK XKOR COF9 RDLEN BWC 
0.90 

BWP 
1.25 

BAREA SS 
3.00 0.00 0.10 0.00 0.01 

ELCHU ELCHD 
0.00 731.30 731.30 

.SECNO 3888.000 

3302 WARNING1 CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 27.44 

PRESSURE AN0 WEIR FLW. Weir Subnnrg-ns. Baaed on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD VJEIRLN .......... 744.97 
AREA 

0.00 4008. 0 .  0. 0. 731.40 745.50 707. 

1 
02APR92 14:39:11 PAGE 11 

........... .......................... 
HEC-2 WATER SURFACE PROFILES 

V.r.ton 4.6.2; May 1991 ..................................... 
THIS RUN EXECUTED 02APR92 14:39:14 

NOTE- ASTERISK (.I AT LEFT OF CROSS-SECTION NUHBER INDICATES MESSAGE I N  SUMUR'I OF ERRORS LIST 

C133 Weir Flow To W.st o 

S W R Y  PRINTOUT 

SECNO ELMIN N S E L  Q VCH DlFWSX TOFWID DEPTH SSTA LNDST QLOB QROB ELTRD 

1 
02APR92 14:39:11 PAGE I 2  

S W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 3886.000 PROFILE- 5 CRITICAL DEPTH ASSUMED 

ON. ..nd CN 8mrw. mca (cIasl)(ldrryo cd~u.don 

A p r i l  3 ,  1992 Sect.  3.2.2.3. GCB-8 Pag. 4 



HEC-2 WATER SURFACE PROFILES 
V.rston 4.6.2. n a y  1 9 9 1  
3 8 6  E x t a n d a d  &?y v.r*ion. Augus t  1 9 9 1  : D o d s o n  L A s s o c l a t . ~ .  I n s  1-800-235-8069 . " RUN DATE 02APR92 TIME l4:46139 ...................*.......................... 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER : 
6 0 9  SECOND STREET. SUITE D 

* DAVIS. CALIFORNIA 95616-4687  
(916 )  756 -1104  ........*................ "............. 

....... .............................. 
HEC-2 WATER SURFACE PROFILES 

V.r.ion 4.6.21 n a y  1 9 9 1  
..................................... 

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

PAGE 1 

THIS RUN EXECUTED 02APR92 14846139  

T I  FLOOD CONTROL OISTRICT OF MARICOPA CWNTV - CONTRACl FCD 9 0 - 6 7  
1 2  G ILA  BEND AUEA F L M O P U I N  0E.lhEAlIOFI STUOV 8V BURGESS b NIPLE 
13 C I 3 3  Y.tr F l o w  lo N s r t n  0u.r O8C 1. MISCHLER - (602)  244 -8100  

J l  ICHECK INQ NINV I D I R  STRT METRIC HVINS P WSEL FQ 

2 0.0036 

JZ N P W F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 - 1 

J3  VARIABLE CODES FOR S W R Y  PRINTWT 

3 8  42  I 43 2 6  5 1  4 8 5 3  5 4  
1 3  1 5  40  

02APR92 14:46139 PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

?,ME 
QLOB 9% PRO8 &LOB ACH &ROB VOL W A  R-BANK ELEV 
VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR T O W I D  ENOST 

'PROF 1 

CCHV- 0.100 CEHV- 0.300 
'SECNO 3886.000 
2 0 9 6  WSEL NOT GIVEN. AVG OF MAX. MIN  USED 

3 4 9 6  OVERBANK AREA ASSWED NON-EFFECTIVE. ELLEA- 740 .00  ELREA- 740.00 

SPECIAL BRIDGE 

SB XK XKOR COFP ROLEN BWC BWP BAREA SS ELCHU ELCHD 
0 .90  1.25 3.00 0.00 0.10 0.00 0.01 0.00 731.30 731 .30  

.SECNO 3888 .000  

3265  D IV IDED F L W  

3 3 0 2  WARNING8 CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - **... 



PRESSURE AN0 WEIR F L W ,  W.lr Subn*rgens. 8as.d on TRAPEZOIDAL Shape  

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRO WEIRLN 

1911726.00 732.73 0.00 100. 0. 0. 0. 
AREA 

731.40 7 4 5 . 5 0  441.  

11 F L m O  CONTWL DISTRICT OF WIRICOPA COUNTY - CWTRRCT FCO 90-57 
T 2  G ILA  BEND AREA FLmOPLAfN OELINEATlON STUDY BY BURGESS L NIPLE 
T 3  GILA BEND C W I L  AS WEIR J. HISCHLER - (602)  244-8100 

PAGE 3 

J1 ICHECK Im)  N lNV I O I R  STRT METRIC HVlNS Q WSEL FQ 

3 0.0036 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN A L W C  IBW CHNlM ITRACE 

2 -1 

1 
O2APR92 14:16:39 PAGE 4 

SECNO DEPTH M E L  CRIWS WSELK EG 
QLOB 

HV 
QROB 

HL OLOSS L-BANK ELEV 

91, "LOB $% ALOB ACH AROB 
VROB XNL 

VOL TWA R-BANI ELEV 

S W P E  XLOBL XLCn 
XNCH XNR WTN 

XLOBR I T R I A L  IDC 
E l M l N  SSTA 

ICONT CORRR TOFWlO ENOST 

CCHV- 0.100 CEHV- 0.300 
'SECNO 3886 .000  
2096  WSEL NOT GIVEN, AVG OF M X .  H I N  USED 

3495  OVERBPINK AREA ASSWEO NCU-EFFECTIVE, ELLEA- 740.00 ELREA- 740.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC 
0.90 1.25 3.00 

BWP B A A  SS 
0.00 0.10 0.00 0.01 

ELCHU ELCHO 
0.00 731.30 731.30 

.SECNO 3088.000 

3265  D IV IDED F L W  

3 3 0 1  HV CHANGED HORE THAN HVINS 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, XRATIO - ..--. 
PRESSURE AN0 WEIR F L W .  W.lr Subn.rg.nc. 8as.d on TRAPEZOIDAL shape 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN ..... ".... 735,1B 0 . 0 0  
AREA 

500. 0 .  0. 0. 731.40 745 .50  1287.  

PAGE 5 

T I  F L M O  CONTROL DISTRICT OF MARICOPA COUNTY - CONTRACT FCO 90-67  
TZ GILA  BEND AREA F L M O P L A I N  DELINEATION STUDY BY BURGESS b NIPLE 
T 3  GILA  BEN0 CANAL AS WEIR J. MlSCHLER - (602)  244-8100 

J1 ICHECK I N 9  N INV I D I R  STRT METRIC HVINS Q WSEL FQ 
4 0 .0036  

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN A L U C  IQW CHNlM ITRACE 
3 -1 

OZAPR92 14:45:39 PAGE 6 

SECNO DEPTH CYZEL CRlWS WSELK EG 
QLOB QCH QROB 

nv HL 
ALOB 

OLOSS L-BANK ELEV 
?,ME v L o n  vcn vRon 

ACH AROB VOL W A  R-BANK ELEV 
XNL 

SLOPE XLOBL XLCH 
XNCH XNR 

XLOBR I T R I A L  IDC 
WTN ELMIN SSTA 

ICONT CORAR TOFWIO ENOST 

.PROF 3 

CCHV- 0.100 CEHV- 0.300 
.SECNO 3886.000 

(U* Lnd C d  SEuotw. DLCO IC133)WdruYo C.laWd- 

A p r i l  3 .  1 9 9 2  Sec t .  3.2.2.3. GBC-8 Page 6 



2096  WSEL W T  GIVEN. AVG OF I U X .  M I N  USED 

3495 OVERBANU AREA ASSWED KWI-EFFECTIVE, ELLEA- 740.00 ELREA- 740 .00  

SPECIAL BRIDGE 

SB XK XKOR RDLEN BWC BWP BAREA SS ELCHU ELCHD 
COFQ 0.00 0.90 1.25 3.00 0.10 0.00 0 . 0 1  0.00 731.30 731.30 

.SECNO 3888.000 

3265 D IV IDE0  FLOW 

3 3 0 1  HV CHANGED WORE THAN HVINS 

3302  WARNINO1 CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRAT10 - 
PRESSURE AND WEIR FLOW. W a i r  Subn*rg.nc. 8as.d on TRAPEZOIDAL 3h.p. 

EOPRS EGLWC H 3  W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN .......... 737.30  AREA 
0.00 1002.  0. 0. 0. 731.40 745.50 1544. 

I 
02APR92 14146139  PAGE 7 

T I  FLWO CONTROL DISTRICT OF WARICOPA COUNTY - CONTRACT FCD 9 0 - 6 7  
1 2  GILA BEND AREA F L M O P L A I N  DELINEATION STUDY BY BURGESS h N I P L E  
T3 GILA BEND CANAL AS WEIR J.  MISCHLER - (602)  2 4 4 - 8 1 0 0  

J 1  ICHECK 1 W  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

5 0.0036 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

4 -1 

1 
OUPR92 1 1 1 4 6 i 3 9  PAGE 0 

SECNO DEPTH W E L  CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB qROB ALOE ACH AROB VOL W A  R-BANK ELEV 

%HE v L o n  9:: vno. XNL xNcH xNR wTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICON1 CORAR T O W I D  ENDST 

CCHV- 0 .100  CEHV- 0 . 3 0 0  
.SECNO 3806.000 
2096  WSEL NOT GIVEN. AVO OF WAX. M I N  USED 

3495 OVERBANK AREA ASSWED NOH-EFFECTIVE. ELLEA- 740 .00  ELREA- 7 4 0 . 0 0  

SPECIAL BRIDGE 

SB XK XKOR RDLEN BWC BAREA SS ELCHU ELCHO 
COFq 0 . 0 0  

BWP 
0.90 1.25 3.00 0.10 0 . 0 0  0 . 0 1  0 . 0 0  - !1 .30  731.30 

'SECNO 3888.000 

3 3 0 1  HV CHANGED II)RE THAN HVINS 

3302  WARNINO: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATlO 1 68.42 

PRESSURE AND WEIR FLOW. W.ir Subnurgenc. 8as.d on TRAPEZOIDAL 5h.p. 

EGPRS EGLWC H 3  W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN .......... 740.60  
AREA 

0.00 2006 .  0. 0. 0 .  731.40 745.50 2177.  

1 
02APR92 14 :46139  PAGE 9 

T I FLWO CONTROL DISTRICT OF WARICOPA COLNTY - CONTRACT FCD 9 0 - 6 7  
GILA BEhD AREA F r M O P L A I N  OE-IIIEATION STUOI BY BJRGESS L N I P L E  

1 3  l2 GILA BEhD CANAL AS WEIR J. MISCHLLR - (602)  2 4 4 - 8 1 0 0  

OU. .n.( cr*l loun*. QCI ICIUI - C d a l l m h  

A p r i l  3. 1 9 9 2  smc t .  3.2.2.3. GBC-8 Page 7 



Jl ICHECK 1HP NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

6 0.0036 

J 2 N P R Q F  lPLOT PRFVS XSECV XSECH FN ALUK IBW CHNlM ITWCE 

I S  -1 

SECM DEPTH CWSEL CRlWS WPLK EG 
QLOB 

HV 
QROB 

HL 
ALOB ACH 

OLOSS L-BANK ELEV 

9% VROB XNL 
AROB VOL TUA 

XNCH XNR 
R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
WTN E W l N  SSTA 

ICOWT COWR TOFUID ENDST 

CCHV- 0.100 CEHV- 0.300 
'SECNO 3886.000 
2096 WSEL NOT GIVEN AVG OF M X ,  MIN USED 
3720 CRITICAL DEPTH'ASSWED 

3886.000 9.85 741.15 741.15 0.00 741.49 0.34 
4000.0 46.6 1753.3 2200.1 

0.00 0.00 731.30 

0.00 2.29 
20.3 255.2 1612.8 

6.87 
0 . 0  0.0 731.30 

1.36 0.035 0.035 0.035 0.000 731.30 9987.28 
0.001239 0. 0. 0. 0 16 0 0.00 2202.74 12190.02 

SPECIAL B R I N E  

SB 11: XKOR COFQ RDLEN 8WC BWP BAREA SS ELCHU ELCHD 
0.90 1.25 3.00 0 .00  0.10 0.00 0.01 0.00 731.30 731.30 

'SECNO 3888.000 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO - 21.85 

PRESSURE AND WEIR FLW. W.lr S u h r g m s .  Basad on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 W E I R  QPR 8AREA TRAPEZOID ELLC ELTRD WEIRLN ..." -.... 744,97 AREA 0.00 4023. 0. 0. 0. 731.40 745.50 2206. 

.............................. "...... 
HEC-2 WATER SURFACE PROFILES 

V.r.1c.n 4.6.2: n a y  1991 ... .................................. 
THIS RUN EXECUTED OZAPR92 

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUHURV OF ERRORS LIST 

C133 W.ir F low To N o r t h  

S W R V  PRINTWT 

SECNO ELHIN WSEL Q VCH OlFUSX TOPWID DEPTH SSTA ENOST QL08 

3886.000 731.30 732.59 100.00 2.99 0.00 25.90 1.29 9991.40 10017.30 
3886.000 731.30 734.67 500.00 5.72 0.00 25.90 3.37 9991.40 10017.30 0.00 
3886.000 731.30 736.41 1000.00 7.55 0.00 0.00 25.90 5 . 1  9991.40 10017.30 
3886.000 731.30 739.06 2000.00 9.96 0.00 25.90 0.00 
3886.000 731.30 741.15 4000.00 6.87 

7 . 7 5  9991.40 10017.30 0.00 
0.00 2202.74 9.85 9987.28 12190.02 46.59 

3888.000 731.30 746.03 100.00 0.01 13.44 3365.90 14.73 8822.58 12190.63 8.20 
3888.000 731.30 746.26 500.00 0.06 11.59 3402.84 14.96 8786.56 12190.66 45.36 
3888.000 731.30 746.42 1000.00 0.12 10.01 3427.30 15.12 8762.71 12190.68 96.32 
3888.000 731.30 746.64 2000.00 0.23 
3888.000 731.30 746.92 4000.00 

7.58 3460.94 15.34 8729.76 12190.71 207.76 
0.43 5.77 3503.78 15.62 8586.96 12190.74 453.49 

SUM(r\RV OF ERRORS AND SPECIAL NOTES 

CAUTION SECND- 3886.000 PROFILE- 5 CRITICAL DEPTH ASSUMED -- 

dARNlhG SECNO- 3888.000 PROFILE- 1 CONVEVAhCE CHANGE OUTSIDE ACCEPTABLE RANGE 
YARNlhG SECNO- 3888.000 PROFILE- 2 COhVLYANCE CHANGE OLTSIDE ACCEPTABLE RAhGE 
WARNING SECNO- 3 M . 0 0 0  PROFI-C- 3 CONVCVANCE CdAhGE OdTSlOE ACCEPTABLE RAhGE 
YARNING SEChO- 3888.000 PROFILE- d CONVEIAhCE CHANGE OJISIDE ACCEPTABLE RANGE 
dARNlhG SEChO- 3888.000 PROFILE- 5 COhVEVAhCE ChANGE OUTSIDE ACCEPTAQLE RANGE 

rn u. c.nd 8- anca IC~SSI wb*yo c- 
A p r i l  3. 1992 sec t .  

PAGE 10 

PAGE 1 1  

14:46:43 

QROB ELTRD 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

2200.12 0.00 

86.65 745.50 
430.14 745.50 
856.19 745.50 

1701.17 745.50 
3373.57 745.50 

PAGE 12 

3.2.2.3. GBC-8 ~ a g .  8 



HEC-2 WATER SURFACE PROFILES 
V.rm1on d.6.2;  M y  1 9 9 1  
385 Eit.na.a I* .ory v-rslon. A r  r s t  1 9 9 1  : Ood.on . A.sos*.t.s. I n c  1 -800 -?35-8069  . RLN DATE O2APR92 T l Y E  16:07:52 .............................................. 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V a r s l o n  4.6.21 May 1 9 9 1  ..................................... 

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

PAGE 1 

THIS RUN EXECUTED 02APR92 16:07:52 

T I  F L W  CONTROL DISTRICT OF HPIRICOPA COUNTY - CONTRACT FCO 90-67 
1 2  G ILA  BEND AREA FLOODPLAIN DELINEATION STUDY BY BURGESS k NIPLE 
1 3  S A W  TANK WASH AT C133 J.  MlSCHLER - (602) 244 -8100  

J 1  ICHECK IN NINV l D l R  STR7 MTRIC HVINS 9 WSEL F q  

2 0 .0011  

J 2 N P R O F  lPLOT PRFVS XSECV XSECH FN ALLOC I B U  CHNlW ITRACE 

1 - 1 

5 3  VARIABLE CCOES FOR S U W R Y  PRINTOUT 

3 8  42  1 4 3  2 6  5 1  4 8 5 3  5 4  
1 3  15 4 0  

SECTIONS ARE LABELED AS RIVER MlLES 1000 ,  1.e .  SECTION 6 7 6  I S  AT 
A POINT ON SAND TANK WASH 0 .576  UPSTREW OF THE C~NFLUENCE WITH THE 
GILA  RIVER. 

J l . 5  STRT - 0 .0011  WAS OBTAINED BY (727.7 SPOT EL-727.5 SPOT EL)/18O'  

F L W  LPSTREW OF P I W  OCCLRS ACROSS BOTH SANO TAN* Ah0  BENDER MnSHLS. 
SECTIONS INCLJDL BOTH CHAhhELS. BAN* STATIONS ARE CkOSEN FOR SANO 
TANK WASd. 8 b l  N VALUES FOR BENOER ARE HAhDLED BY -SE OF kH CARDS. 

RETURN THE FULL SANO TANK WASH Q SINCE THE H W E L  I S  N W  AT A POINT 
UPSTREW OF THE SPLIT.  

SOUTHERN PACIF IC  RAILROAD BRIDGES - SPECIAL BRIDGE METHOD 
THE 9-SPAN SANO TANK BRIDGE HAS TIMBER PIERS AND CONCRETE ABUTMWTS. 
THE 3-SPAN BENDER WASH BRIDGE I S  SIMILAR. 

SINCE THE S A ~ D  TANK STRJCTLRE HI-- PASS T ~ E  v l s r  WJORITV OF TAE FLOV. 
Ah0  SlhCE hEC-2 RLQLIRES A C D m w  CHAhhEL lhVERT AN0 RISE. THOSE VALUES 
ARE SET TO WTCH T ~ E  S A ~ O  T A ~ K  SrnucTuae .  T ~ E  BENDER WASH BRIDGE i s  
HWELED 6 5  I F  I T  WERE A PART OF THE SAhD TAhr BRlOGE: 

SAND - - - - - - - - BENDER - - - - - - - - H M E L  - - - - - - - - 
ELCHU 728 .1  729.0 728.1 
ELCHO 720.0 729.2 728.0 

L W C H O  7 3 4 . 0  735.0 734.0 
BWC 1 3 3  42  175 
BWP 1 6  4 2 0  

BAREA 6 7 2  2 2 7  899 

OY. .nd C d  8- O l E I  I C l S t l  WdrrYo C M U h  

A p r i l  3 ,  1 9 9 2  



REPEAT SECTION 3747 AT THE DOWNSTREPH FACE OF THE BRIDGES. USE PSXECE - 110 FT . 0.001 FT/FT 

REPEAT GR CARDS SO THAT THE CHANNEL B O T T W  CAN BE WOE TO 
CONFORM TO INVERTS OF THE CULVERT OPENINGS. 

NH 8 
NH 10874 

0.06 9923.0 0.025 10057.0 a 0.03 10902.6 0.06 10917.6 
0.06 10098.9 0.035 10819.5 

0.035 11371.5 
0.05 

X I  3768 89  9923.0 10098.9 
a4  737.9 W . 5  737.7 8928.3 

110 110 
737.6 

110 
8978.8 

0.1 
OR 737.6 9070.4 737.3 9100.9 737.5 737.4 9033.4 737.5 

9001.6 
9135.6 

GR 736.8 9219.6 736.5 9250.3 735.8 
737.4 9166.7 737.1 

9290.0 735.2 
9202.9 

GR 735.2 9379.6 735.6 9398.3 9323.6 734.8 736.6 9424.5 736.5 9458.3 
9350.1 

GR 736.9 9522.0 735.2 9538.5 734.2 9566.2 
736.7 9495.3 

GR 730.9 9521.1 730.6 9645.5 729.9 
732.4 9585.3 

9661.1 
732.0 

730.2 
9601.8 

GR 730.8 9743.3 730.9 9792.3 9656.9 730.7 731.4 9808.9 
9694.2 

OR 731.9 9872.3 731.4 9888.4 731.9 9828.0 731.9 731.8 9896.3 735.0 9909.6 
9849.1 

GR 735.3 9923.0 727.9 9924.0 736.7 9917.9 727.9 10000.0 
735.8 10116.8 732.2 10127.2 727.9 10057.0 732.5 10151.6 

735.3 10098.9 
GR 733.1 10237.8 732.8 10303.2 732.5 10188.2 732.8 10351.8 

732.5 10205.4 
OR 732.2 10428.8 733.5 10453.1 732.1 10381.3 733.8 10486.4 

732.3 10407.4 
GR 732.3 10550.0 732.4 10675.4 734.3 10530.1 732.1 10603.1 

733.7 10544.0 
GR 732.0 10671.4 731.2 10687.4 730.4 10706.3 

731.3 10615.3 731.5 10641.0 
1 731.5 10717.8 731.4 10727.8 

02APR92 16:07:52 
PAGE 3 

GR 731.2 10746.5 730.6 10819.5 
G I  734.6 10972.1 

729.1 10874.0 
735.8 11005.5 

729.1 10902.6 
735.6 11043.3 

734.5 10917.6 
GR 736.5 11172.3 736.8 11214.4 735.4 11095.5 

735.9 11227.4 
735.8 11134.5 

OR 737.1 11317.7 737.1  11339.8 736.4 11242.8 
738.0 11359.2 

736.6 11282.5 
738.4 11371.5 

ELTRD - 737.3 + 0.1 HV - 737.4 
A m  TYO POINTS AT THE BEGINNING TO MATCH 81. 8 1  STATIONS ARE ADJUSTED SLIGHTLY TO HITCH GR'S. 

NH 8 
NH 11139 

0.06 9920.0 0.025 10081.0 
0.03 11161.9 0.06 11185.8 

0 .06  10177.8 0.035 11117.0 
0.035 11371.9 

0.05 
X I  3836 9 1  9920 10177.8 
GR 739.9 8879.7 

295 255 285 
739.1 8922.7 

GR 736.1 9081.8 
737.9 

735.9 9119.0 
8959.4 

736.7 
737.7 8998.9 

9150.8 
736.9 9040.4 

GR 736.8 9239.2 737.7 9261.4 737.9 
737.0 9176.3 

9285.5 
737.4 

737.5 
9211.1 

OR 738.1 9380.6 736.9 9407.2 736.7 9446.4 
9297.9 737.4 9347.8 

GR 735.4 9559.2 735.2 9601.0 734.9 9520.8 736.0 
736.5 9485.5 

9644.5 
GR 734.4 9803.9 734.2 9834.5 735.2 

735.3 9714.6 
9872.5 

734.9 
734.6 9893.6 

9766.0 
OR 734.7 9920.0 731.5 9927.1 730.7 9934.8 

734.7 
731.7 

9915.2 
GR 730.6 9954.0 729.6 9958.3 731.6 9949.0 729.7 

9941.7 
9973.5 

GR 730.5 10032.2 730.5 10047.0 729.4 10000.0 729.8 10060.0 
729.0 10021.1 

GR 733.8 10091.7 734.1 10106.1 731.0 10057.5 734.9 10139.3 
731.8 10081.0 

GR 733.6 10244.3 732.8 10272.6 735.4 10177.8 732.3 10319.9 
735.0 10213.8 

1 732.2 10380.3 732.0 10445.9 
02APR92 16:07:52 

PAGE 4 

THIS SECTION I S  I N  THE "THROAT" OF THE GILA BEND CANAL WHICH 
CROSSES BENEATH SAND TANK WASH I N  AN INVERTED SIPHCU. 

POINTS LEFT OF 9960 ACTUALLY FOLLOW THE LEVEE UPSTREPH WHICH WAS 
BUILT TO PROTECT A RESIDENTIAL AREA THE LEVEE I S  HIGHER THAN THE GILA 
BEND CANAL. POINTS TO THE R I W T  FOLLOW THE GILA BEND CANAL BANK. 

THE INVERTED SIPHCU ACTS AS AN OPEN CHANNEL. BANKS OF THE GILA BEN0 CAJIAL ACT AS WEIRS. SEVERAL WDELING METHODS WERE EMPLOYED: 

I. MOEL AS TYPICAL OPEN CkAhNEL l I l H  GR CAIIDS 
2. WMEL AS A SPECIAL BRIDGE W l l H  A IRAPELIOOAL OPEhlNG 
3. M O L L  SEPARATELY AS AN OPEh ChANLEL BETYELN BANK STATIOhS 

AhD A *EIR OUTSIDE OF IhE 8 l h U  STAllONS 

THE METHOD THAT HOST CLOSELY APPROXIMATES TRUE CONDITIONS I S  NUMBER 
3. TO MWEL THE CHANNEL AN0 WEIR SEPARATELY. 

THE CHANNEL GEOnETRY USED TO DEVELOP THE CHANNEL RATING I S  SHOWN ON THE 



GR CARDS. THE MOOEL W I C H  COHPUTES THE WEIR RATING I S  INCLUDED AS A 
SEPlRATE W E L  TITLED WEIRI.IN 

NC 0.025 0.026 0.025 
X I  3888 9 9953.4 10038.6 295.0 250.0 275.0 
GR 744.8 9953.4 739.0 9962.8 732.0 9973.7 731.3 9991.4 731.3 10000.0 
GR 731.3 10017.3 732.0 10020.6 7 4 3 6  10033.4 745.2 10038.6 

1 
OZAPR92 16107:52 PAGE 5 a 

SECNO DEPTH W E L  CRIYS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9::: QROB ALOB ACH AROB W A  R-BANK ELEV 

?lHc vLoB vRoB XNL xNcH XNR 'OL ELMIN SSTA WTN 
SLOPE XLOBL XLCH XLO8R ITRIAL IOC ICMlT CORAR TOW10 ENDST 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USED 
.SECNO 3747.000 
2096 WSEL NOT GIVEN. AVG OF PAX. HIN USEO 

3266 DIVIDED F L W  

1490 NH CARD USED 
.SECNO 3760.000 

3265 OIVIOEO F L W  

1490 NH CARO USEO 

SPECIAL BRIOGE 

SB XK XKOR ROLEN BWC BWP BAREA SS ELCHU ELCHD 
1.25 1.56 3.00 0.00 175.00 20.00 899.00 0.00 728.10 728.00 

.SECNO 3782.000 

3266 OIVIOEO F L W  

CLASS A L W  F L W  

3420 BRIOGE V.S.- 732.39 BRIOGE VELOCITV- 7.44 CALCULATED CHANNEL AREA- 564. 
1 

02APR92 16:07:52 

SECW DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

!@ QROB ALOB ACH AROB VOL W A  R-BANK ELEV 
?]HE 9:: VROB XNL XNCH XNR WTN ELMIN SSTA 
SWPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOFU10 ENOST 

EGPRS EGLWC H3 W E I R  Q L W  BAREA TRAPEZOID ELLC ELTRO WEIRLN 
AREA 

0.00 732.98 0.10 0 .  5000. 899. 915. 734.00 737.40 0. 

1490 NH CARO USEO 
.SECNO 3836.000 

3255 OIVIOEO F L W  

3685 20  TRIALS ATTEMPTED WSEL.CWSEL 
3593 PROBABLE H I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 

3836.000 4.27 733.27 733.27 0.00 733.91 0.64 0 .49  0.11 734.70 
5000.0 0.0 3573.9 1426.1 0.0 482.8 506.5 15.5 9 . 4  735.40 

0.03 0.00 7.40 2 .82  0,000 0.025 0.034 0.000 729.00 9923.18 
0.003650 295. 285. 255. 20 I 0  0 0.00 727.42 11173.00 

.SECNO 3888.000 

3301 HV CWNGEO H3RE THAN HVINS 

3681 20  TRIALS ATTMPTED WSEL.WSEL 
3693 PROBABLE M I N I W  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

3888.000 6.86 738.16 738.16 0.00 741.08 2.92 1.22 0.68 744.80 
5000.0 0.0 5000.0 0.0 0 . 0  364.6 0.0 19.6 11.7 745.20 

0.03 0.00 13.71 0.00 0.000 0.026 0.000 0,000 731.30 9964.11 
0.005619 295. 275. 250. 20  14 0 0.00 63.28 10027.39 

T I  FLOW CCUTWL DISTRICT OF WRICOPA COUNTY - CONTRACT FCO 90-67 
1 2  GILA BEN0 AREA FLOODPUlN DELINEATION STUDY BY BURGESS L NIPLE 
1 3  SAND TANK AT GB CANAL 2 .  HISCHLER - (602) 244-8100 

PAGE 6 * 

PAGE 7 



J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

3 0.0011 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I8W CHNIM ITRACE 

2 -1 

I 
OZAPR92 16107:52 PAGE 8 

SECNO OEPTH M E L  CRIWS YSELK EG 
Q QLOB WH 

HV HL OLOSS L-BANK ELEV 

TIHE VL08 
QROB ~ L 0 8  ACH 

VCH 
ARO8 VOL W A  

VROB XNL XNCH XNR WTN 
!+-BANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOUT COMR E W I N  TOW10 SSTA ENDST 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
'SECNO 3747.000 
2096 WSEL NOT GIVEN. AVO OF PAX. "IN USED 

3265 DIVIDED F L W  

1490 NU CARD USED 
'SECNO 3768.000 

3268 DIVIDED FLW 

1490 NH CARD USED 

SPECIAL BRIDGE 

5227 WVNSTREUI ELEV I S  731.59 . NOT 733.96 HYDRAULIC JUMP OCCURS DOWNSTREW ( I F  LOW FLOW CONTROLS) 
SB XK XKOR COFQ 

1.25 
RDLEN BWC 

1.56 3.00 
BWP 8AREA 55 ELCHU ELCHD 

0.00  176.00 20.00 899.00 0.00 728.10 728.00 

.SECm) 3782.000 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 2.83  

02APR92 18:07:52 

SECNO OEPTH M E L  CRIWS WSELK EG 
QLO8 

HV 
QROB ALO8 

HL 
ACH 

OLOSS L-BANK ELEV 
?lnE vLon 9:; W o n  xNL xNcn ARon TyA R-BANI: ELEv 
SLOPE XLOBL XLCH XNR 

XLOBR ITRIAL IDC 
WTN "OL E W I N  SSTA 

ICON1 CORAR TOWID ENDST 

PRESSURE F L W  

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
735.95 735.12 0.00 0. 10000. AREA 

899. 915. 734.00 737.40 0. 

1490 NH CAR0 USED 
'SECNO 3836.000 

3265 DIVIDED FLOW 

"SECNO 388B.000 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED E E L  WSEL 
3693 PROBABLE M I N I M  SPEC IF^^. ENERGY 
3720 CRITICAL OEPTH ASSLMED 

3888.000 10.42 741.72 741.72 0.00 745.93 
10000.0 0.0 10000.0 0.0 4.21 0.17 1.24 744.80 

0.06 0.00 16.47 
0.0 607.1 0.0 77.9 2 745.20 

0.005113 295. 275. 250. 
0.00 0.000 0.025 0.000 0.000 731.30 9958.40 

20 11 0 0.00 72.93 10031.32 

1 
02APR92 15107:52 

T I  FLOM) CONTROL DISTRICT OF MARICOPA COUNTY - CONTRACT FCD 90-67 
2 GI, BEN0 AREA F L W P L A I N  DELINEATION STUDY 8" BURGESS & NIPLE 

(Yb smd Cr*l S m n U n  o.C1(C1131 WdrrY. C M . h  

A p r i l  3. 1992 

PAGE 9 
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73 SAND TANK AT GB CANAL J. MISCHLER - (602) 244-8100 

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

4 0.0011 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBY CHNlW ITRACE 

3 -1 

- 
PAGE 1 1  

SECK) DEPTH WSEL CRlYS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH ARO8 VOL lWA R-BANK ELEV 

?IHE VLOB 9% VROB XNL XNCH XNR YTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOFWlD ENOST 

ccnv- 0.100 CEHV- 0.300 
I 4 9 0  NH CARD USED 
.SECNO 3747.000 
2096 WSEL NOT GIVEN, AVG OF W X .  WIN USEO 

3266 OIVIOEO F L W  

1490 NH CARO USEO 
.SECK) 3768.000 

3266 DIVIDED F L W  

1490 NH CARO USEO 

SPECIAL BRIDGE 

5227 OWNSTREAM ELEV I S  732.70 , NOT 734.89 HYDRAULIC JUMP OCCURS WWNSTREAM ( I F  LOW FLOW CONTROLS) 

SB XK XKOR COFQ ROLEN BWC BYP BAREA SS ELCHU ELCHO 
1.25 1.56 3.00 0.00 175.00 20.00 899.00 0.00 728.10 728.00 

'SECNO 3782.000 
3280 CROSS SECTION 3782.00 EXTENDED 0.23 FEET 

3302 WARNINO: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE. KRATIO - 3.26 

PRESSURE AND WEIR F L W ,  W a l r  Submrgmnc. 8as.d on TRAPEZOIDAL Shape 

1 
02APR92 16107:52 PAGE 12 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9: QROB ACH AROB VOL TYA R-BANK ELEV 

XNCH ?IME VLOB VROB XNL XNR WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORIR TOFU10 ENOST 

EGPRS EGLYC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRO WEIRLN 
AREA 

741.63 737.20 0.00 3559. 11535. 899. 915. 734.00 737.40 1972. 

1490 NH CARO USEO 
'SECNO 3836.000 

3265 OIVlOEO FLOW 

*SECNO 3888.000 

3301 HV CHANGED WRE THAN HVINS 

3686 20  TRIALS ATTEMPTED WSEL.WSEL 
3693 PROBABLE MINIHUH SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIEO 

3888.000 13.35 744.65 744.65 0.00 749.67 5.02 0.11 1.49 744.80 
15000.0 0.0 15000.0 0.0 0.0 834.0 0.0 126.9 31.1 745.20 

0.07 0.00 17.98 0.00 0.000 0.025 0,000 0.000 731.30 9953.64 
0.004811 295. 275. 250. 20  I I 0 0.00 83.18 10036.82 

1 
OZAPR92 16r07:52 

T 1  FLWD CONTROL DISTRICT OF MARICOPA COUNTY - CONTRACT FCO 90-67 

PAGE 13 

ah .nd cr*l S~MM m a  I C l t a l  WdmYo C h u m  

A p r i l  3. 1992 saet. 3.2.2.3. GBC-8 Page 13 





T I  F L M D  CONTROL DISTRICT OF HARICOPA COUNTY - CONTRACT FCO 90-67 
1 2  GILA BENU AREA F L W P U I N  DELINEATION STUDY BY BURGESS L NIPLE 
1 3  SAW TANK AT GB CANAL J .  HlSCHLER - (602) 244-8100 

J1 ICHECK INQ NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

6 0.0011 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

I S  -1 

1 
02APR92 16:07:62 PAGE 17 

SECNO DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QROB ALOB ACH AROB VOL W A  R-BANK ELEV 9%' vRon TIME VLOB XNL XNCH XNR WIN E W I N  SSTA 
SLOPE XLDBL XLCH XLOBR ITRIAL 1DC ICONT CORIR TOPWID ENDST 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USED 
.SECW) 3747,000 
2096 WSEL NOT GIVEN, AVO OF H I X .  HIN USEO 

1490 NH CARD USED 
.SECNO 3768.000 

3265 DIVIOEO F L W  

1490 NH CARO USEO 

SPECIAL BRIDGE 

5227 WVHSTREAM ELEV I S  733.70 . NOT 736.64 HYDRAULIC JUMP OCCURS OOVNSTREAM ( I F  L(W FLOW CONTROLS) 

SB XK XKOR COFQ ROLEN BWC BWP BAREA SS ELCHU EI.CHD 
1.25 1.56 3 . 0 0  0.00 175.00 20.00 899.00 0.00 728.10 728.00 

.SECNO 3782.000 
3280 CROSSSECTION 3782.00 EXTENDED 0.77 FEET 

3302 WARNING$ CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 2.80 

PRESSURE AND WEIR FLOW. W.ir Subm.rg.nc. Based on TRAPEZOIDAL Shape 

1 
02APR92 16r07:52 PAGE 1 8  

SECNO DEPTH N S E L  CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLDB QROB ALOB ACH ARO8 VOL TWA R-BANK ELEV 98 "ROB TIME VLOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOIO ELLC ELTRO WEIRLN 

747.63 739.34 0 . 0 0  8806. 11241. 899. AREA 915. 734.00 737.40 3113. 

1490 NH CARO USED 
.SECND 3836.000 

3265 DIVIDED F L W  

'SECKI 3888.000 
3280 CROSS SECTION 3888.00 EXTENDED 2.03 FEET 

3301 HV CHANGE0 K)RE THAN HVINS 

3686 20 TRIALS ATTEMPTED WSEL.NSEL 
3693 PROBABLE H l N I H M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3888.000 15.53 746.83 746.83 0.00 752.81 5.98 0.14 1.77 744.80 
20000.0 0.0 20000.0 0.0 0.0 1018.9 0.0 145.8 33.7 745.20 

0.06 0.00 19.63 0.00 0.000 0.025 0.000 0.000 731.30 9953.40 
0.004763 295. 275. 250. 20 11 0 0.00 85.20 10038.60 



..................................... 
a HEC-2 WATLR SURFACE PROFILES 

V.nlot3 4.6.2: H.y  1991 ..........................**..."..... 
THIS RUN EXECUTED OZAPR92 16:08:06 

NOTE- ASTERlSK (') AT LEFT OF CROSS-SECTION NUIIBER INDICATES MESSAGE I N  S L W U R I  OF ERWRS L I S T  

SAND TANK WASH AT C l 3 3  

S W R V  PRINTWT 

VCH DEPTH SSTA ENDST QLOB 9 ~ 0 8  ELTRO 

PAGE 2 0  

S W R Y  OF ERRORS AN0 SPECIAL NOTES 

CAUTION SECM- 3782.000 PROFILE- 2 k loR !  
WARNING SECM- 3782.000 0ROFI.E- 2 CONVI 
CAUTION SEENO- 3782.000 PROFILE- 3 n l o R l  
WIRNlhG SECNO- 3782.000 PROFILE- 3 CONVl 
CAUTION SEChO- 3782.000 PROFILE- 4 H ~ R I  
UARNING SEChO- 3782.000 PROFILE- d CONvf 
CAUTION SECP.0. 17Cl9 00" B O n r T l r -  ' ur-". 

!ULIC JUMP D.S. 
:YANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
!ULIC JUMP D.S. 
kYI\NCE,C.fiNEGE-OUTSIDE ACCEPTABLE RANGE ."L.. ,urn- ".,, 
:YAhCE ChAhGE OLTSIOC ACCEOrABLL RANGE - --.--- .--. .--- ... UIAJLIC JLHP 0 .5 .  

wAQhING SECNO- 3782.000 PROFILE- 5 COhVElAhCE ChANGE OLTSIOE ACCED1AB.E RAhGE 

.nx( c d  S- -4 (CtSSIwdrYo C . l a l . a  

A p r i l  3. 1992  Sac t .  3.2.2.3, GBC-8 Page 1 6  
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HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
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611 a Bend Canal Structure 6BC-9 (C135) Hydraul ic Calculat ions 

F i l e  = C135.HIF March 31, 1992 Sect. 3.2.2.3, GCB-9 Page 1 



HOBCW Vers ion  3.02 

--- HOBCW PROJECT DATA --- 
Page 2 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE (ft/ft) 
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 7 
CULVERT CODE- - - I 1131 i  
CULVERT SLOPE ( f t / f t )  : .04330 
CULVERT LENGTH (ft) : 122.50 
DOWNSTREAM CULVERT INVERT (ft) : 730.40 

CIRCULAR CULVERT DIAMETER : 2.50 
ENTRANCE LOSS COEFFICIENT Ke .9 
CULVERT ROUGHNESS COEFFICIENT .024 

G i l a  Bend Canal S t r u c t u r e  GBC-9 (C135) H y d r a u l i c  C a l c u l a t i o n s  

F i l e  a Cl35.HIF March 31, 1992 Sect. 3.2.2.3, GCB-9 Page 2 



HOBCW Version 3.02 Page 3 

--- CROSS SECTION OESCRIPTION --- 
STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) ( f t )  ................................................................ 

61 l a  Bend Canal Structure 6BC-9 (C135) Hydraulic Calculations 
a 

F i l e  = C135.HIF March 31, 1992 Sect. 3.2.2.3, GCB-9 Page 3 



HOBCW Version 3.02 Page 4 

e --- HOBCW OUTPUT DATA --- 

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

STAGE ELEVATION 735.70 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STAT1 ON STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (cfs) (fps) 

304.99 305.00 .0600 .O .01 .OO .OO . 00 .04 
305.00 325.00 .0300 .1 20.00 . 00 .ll .O1 .14 
325.00 325.01 .o300 .o .01 .oo . 00 .oo .oa ------- ----------- --------- 

TOTALS .1 .ll .O1 

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

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .370 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs)  : . O 1  
HEADWATER (ft) : 735.70 
VELOCITY ( fps)  : .OO 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : .01 
HEADWATER ( f t )  : 735.70 
VELOCITY ( fps)  : .OO 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) .OOO 
UPSTREAM STAGE ( f t )  : 735.704 

a 
6i 1 a Bend Canal S t ruc tu re  GBC-9 (C135) Hydraul i c  Ca lcu la t ions 

F i l e  = C135.HIF March 31, 1992 Sect. 3.2.2.3, GCB-9 Page 4 



HOBCW Version 3.02 Page 5 

STAGE ELEVATION = 735.94 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

304.47 305.00 .0600 .1 .58 .ll .37 -04 .60 
305.00 325.00 ,0300 4.9 20.00 .24 94.12 9.92 2.04 
325.00 325.53 .0300 .1 .58 .ll .74 .08 1.20 ------- ----------- --------- 

TOTALS 5.0 95.23 10.03 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .733 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 5.02 
HEADWATER (ft) : 736.81 
VELOCITY ( fps)  : 6.19 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs)  : 5.02 
HEADWATER (ft) : 736.95 
VELOCITY ( fps)  : 6.19 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 1.004 
UPSTREAM STAGE (ft) : 736.947 

611 a Bend Canal S t ruc tu re  GBC-9 (C135) Hydraul i c  Ca lcu la t ions  

F i l e  = C135.HIF March 31, 1992 Sect. 3.2.2.3, GCB-9 Page 5 



HOBCW Version 3.02 Page 6 

--*****CC*C*).*****H**-H*...'-CCH**C*-**-**+****CH***~***** 

STAGE ELEVATION = 736.07 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

304.20 305.00 ,0600 .1 .88 .17 1.10 .12 .79 
305.00 325.00 .0300 7.3 20.00 .37 186.63 19.66 2.68 
325.00 325.80 .0300 .1 .88 .17 2.20 .23 1.58 ------- ----------- --------- 

TOTALS 7.6 189.93 20.01 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .788 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 10.01 
HEADWATER ( f t )  : 737.32 
VELOCITY ( fps)  : 7.53 

OUTLET CONTROL RESULTS a DISCHARGE (c fs)  : 10.01 
HEADWATER Ift l  : 737.52 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 1.453 
UPSTREAM STAGE (ft) : 737.520 

6 i 1a  Bend Canal St ruc ture  GBC-9 (C135) Hydraul ic  Ca lcu la t ions 

F i l e  = C135.HIF March 31, 1992 Sect. 3.2.2.3, GCB-9 Page 6 



HOBCW Version 3.02 Page 7 

*CHHC*Cmn*CnH-*H*H*H*CHH*** * *CLC*** *p*  

STAGE ELEVATION = 736.17 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

303.98 305.00 .0600 .2 1.12 .21 2.09 .22 .93 
305.00 325.00 .0300 9.3 20.00 .47 278.94 29.39 3.14 
325.00 326.02 .0300 .2 1.12 .21 4.19 .44 1.86 -.------ ----------- --------- 

TOTALS 9.8 285.22 30.05 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER .823 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 15.03 
HEADWATER (ft : 737.77 
VELOCITY ( f p s j  : 8.44 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 15.03 
HEADWATER (ft) : 738.00 
VELOCITY ( f p s j  : 8.44 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 1.832 
UPSTREAM STAGE (ft) : 737.999 

6 i1a  Bend Canal S t ruc tu re  GBC-9 (C135) Hydrau l i c  Ca lcu la t ions 
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**mm*CClr*WHlrC*H**mH*****HH***m***w***********mm** 

STAGE ELEVATION = 736.25 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) (fps) ................................................................................... 

303.80 305.00 .0600 .3 1.33 .25 3.29 .35 1.04 
305.00 325.00 .0300 11.1 20.00 .55 370.02 38.98 3.52 
325.00 326.20 .0300 .3 1.33 .25 6.58 .69 ------- 2.08 ----------- --------- 

TOTALS 11.7 379.89 40.02 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER a .848 --- 
INLET CONTROL RESULTS 

DISCHARGE (cfs) : 20.01 
HEADWATER (ft) : 738.23 
VELOCITY (fps) : 9.10 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 20.01 
HEADWATER (ft) : 738.44 
VELOCITY (fps) : 9.10 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 2.183 
UPSTREAM STAGE (ft) : 738.437 

a 
611a Bend Canal Structure GBC-9 (C135) Hydraul ic Calculations 
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STAGE ELEVATION - 736.33 
1 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fPS) 

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

303.63 305.00 .0600 .4 1.51 .29 4.67 .49 1.14 
305.00 325.00 .0300 12.6 20.00 .63 460.67 48.53 3.84 
325.00 326.37 .0300 . 4  1.51 .29 9.35 .98 2.27 ------- ----------- --------- 

TOTALS 13.5 474.69 50.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .869 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 25.01 
HEADWATER (ft) : 738.74 
VELOCITY ( fps)  : 9.62 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 25.01 
HEADWATER (ft) : 738.86 
VELOCITY ( fps)  : 9.62 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 2.530 
UPSTREAM STAGE (ft) : 738.861 

611 a Bend Canal St ruc ture  GBC-9 (C135) Hydraul i c  Ca lcu la t ions 
* 
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a **WCILC*CmCCCL*+Cm**CH*****HCHH****HCHH****H*HC*Hr*nH***H*******~*H** 

STAGE ELEVATION = 736.40 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

303.47 305.00 .0600 .5 1.68 .32 6.24 .66 1.22 
305.00 325.00 .0300 14.1 20.00 .70 552.14 58.17 4.13 
325.00 326.53 .0300 .5 1.68 .32 12.49 1.32 2.44 ------- ----------- --------- 

TOTALS 15.2 570.87 60.14 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER - .887 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 30.07 
HEADWATER (ft) : 739.34 
VELOCITY ( fps)  : 10.05 

* OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 30.07 
HEADWATER (ft) : 739.30 
VELOCITY ( fps)  : 10.05 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 2.936 
UPSTREAM STAGE (ft) : 739.339 

6 i1a  Bend Canal St ruc ture  6BC-9 (C135) Hydrau l i c  Calculat ions 
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STAGE ELEVATION = 736.47 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fPS) .................................................................................... 

303.33 305.00 .0600 .6 1.84 .35 7.93 .84 1.30 
305.00 325.00 ,0300 15.4 20.00 .77 641.28 67.56 4.39 
325.00 326.67 .0300 .6 1.84 .35 15.86 1.67 2.59 ------- ----------- --------- 

TOTALS 16.7 665.08 70.07 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .902 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs)  : 35.04 
HEADWATER (ft) : 740.03 
VELOCITY ( fps)  : 10.38 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 35.04 
HEADWATER l ft l  : 739.74 
VELOCITY ( f p s j  : 10.38 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t) 3.564 
UPSTREAM STAGE (ft) : 740.034 

611 a Bend Canal S t ruc tu re  GBC-B (C135) Hydrau l i c  Ca lcu la t ions 
a 
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a ****H~*HH*+CnCCCI.***CW*CCCH**~*******tmW*****HH**************cICn*** 

STAGE ELEVATION = 736.53 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) ( 4 s )  

- 

303.19 305.00 .0600 .8 1.99 .38 9.77 1.03 1.36 
305.00 325.00 .0300 16.7 20.00 .83 730.33 76.94 4.62 
325.00 326.81 .0300 .8 1.99 .38 19.53 2.06 2.73 ------- ----------- --------- 

TOTALS 18.2 759.63 80.03 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .915 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs)  : 40.02 
HEADWATER ( f t )  : 740.86 
VELOCITY ( fps)  : 10.62 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs)  : 40.02 
HEADWATER (ft) : 740.21 
VELOCITY (fps) : 10.62 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 4.325 
UPSTREAM STAGE ( f t )  : 740.858 

611 a Bend Canal S t r uc tu re  6BC-9 (C135) Hydraul i c Calcu la t ions 
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*mcm***-*cm******wwccH***cI********m*******w***********w**@ 

STAGE ELEVATION - 736.59 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fPS) ..................................................................................... 

303.06 305.00 ,0600 .9 2.13 .41 11.74 1.24 1.43 
305.00 325.00 .0300 17.8 20.00 .89 819.17 86.30 4.84 
325.00 326.94 .0300 .9 2.13 .41 23.47 2.47 2.86 ------- ----------- --------- 

TOTALS 19.6 854.38 90.01 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .927 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 45.01 
HEADWATER (ft) : 741.82 
VELOCITY ( fps)  : 10.76 

OUTLET CONTROL RESULTS . - . . - . . . . - - . - - - - . 
DISCHARGE (c fs )  : 45.01 
HEADWATER (ft) : 740.73 
VELOCITY ( fps)  : 10.76 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 5.228 
UPSTREAM STAGE ( f t )  : 741 .820 

611 a Bend Canal S t ruc tu re  6BC-9 (C135) Hydraul i c  Calcu la t ions 
e 
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a *H*Clr*C*fCCC*Cnm*hm****m*HCHHmCmfW~m***fW***CX****H*~~*H 

STAGE ELEVATION = 736.65 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

TOTALS 20.9 949.68 100.05 

***CH**H*-*C*.**************************n-m*******************wfW****** 
I 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER .938 --- 1 
INLET CONTROL RESULTS 

DISCHARGE (c fs)  : 50.03 
HEADWATER Ift) : 742.93 
VELOCITY ( f p s j  : 10.19 

VELOCITY ( fps j  : 10.19 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 9.270 
UPSTREAM STAGE (ft) : 745.919 

611 a Bend Canal Structure 6BC-9 (C135) Hydraulic Calculat ions 
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STAGE ELEVATION = 736.70 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .947 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 54.80 
HEADWATER (ft l  : 744.12 
VELOCITY ( f ps )  : 11.16 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 54.80 
HEADWATER (ft) : 747.82 
VELOCITY ( f ps )  : 11.16 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 11.122 
UPSTREAM STAGE (ft) : 747.824 

611 a Bend Canal S t r u c t u r e  6BC-9 (C135) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 736.76 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) [fps) . . ..................................................................................... 

302.70 305.00 .0600 1.2 2.53 .48 18.39 1.94 1.60 
305.00 325.00 .0300 21.1 20.00 1.06 1084.48 114.26 5.41 
325.00 327.30 .0300 1.2 2.53 .48 36.77 3 -87 3.20 ------- ----------- --------- 

TOTALS 23.5 1139.64 120.07 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .957 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 60.03 
HEADWATER (ft) : 745.56 
VELOCITY ( fps)  : 12.23 

e OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 60.03 
HEADWATER (ft) : 750.11 
VELOCITY ( fps)  : 12.23 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 13.350 
UPSTREAM STAGE ( f t )  : 750.105 

a 
G i l a  Bend Canal S t ruc tu re  6BC-9 (C135) Hydrau l ic  Ca lcu la t ions 

F i l e  - C135.HIF March 31, 1992 Sect. 3.2.2.3, GCB-9 Page 16 



HOBCW Version 3.02 Page 17 

STAGE ELEVATION = 736.81 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) (fPS) ..................................................................................... 

302.60 305.00 .0600 1.3 2.65 .50 20.80 2.19 1.65 
305.00 325.00 .0300 22.1 20.00 1.11 1171.51 123.43 5.58 
325.00 327.40 .0300 1.3 2.65 .50 41.61 4.38 3.30 ------- ----------- --------- 

TOTALS 24.8 1233.91 130.00 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .966 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 65.00 
HEAOWATER (ft) . : 747.06 
VELOCITY ( fps)  : 13.24 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 65.00 
HEADWATER (ft) : 752.46 
VELOCITY ( f p s j  : 15.24 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft ) : 15.650 
UPSTREAM STAGE ( f t )  : 752.456 

611 a Bend Canal S t ruc tu re  GBC-9 (C135) Hydrau l ic  Ca lcu la t ions 
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STAGE ELEVATION = 736.85 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) 

302.49 305.00 .0600 1.4 2.76 .52 23.34 2.46 1.70 
305.00 325.00 .0300 23.1 20.00 1.15 1258.76 132.62 5.74 
325.00 327.51 .0300 1.4 2.76 .52 46.67 4.92 3.39 ------- ----------- --------- 

TOTALS 26.0 1328.77 139.99 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER .974 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 70.00 
HEADWATER (ft) : 748.68 
VELOCITY ( fps )  : 14.26 

OUTLET CONTROL RESULTS 

d) DISCHARGE (c fs )  : 70.00 
HEADWATER [ft) : 755.00 
VELOCITY ( f p s j  : 14.26 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 18.148 
UPSTREAM STAGE (ft) : 755.003 

611 a Bend Canal St ruc ture  6BC-9 (C135) Hydraul i c  Calculat ions 
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STAGE ELEVATION = 736.90 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .981 --- 
INLET CONTROL RESULTS 

DISCHARGE (cfs)  : 75.00 
HEADWATER eft) : 750.40 
VELOCITY ( fps) : , 15.28 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs)  : 75.00 
HEADWATER ( f t )  : 757.74 
VELOCITY ( fps) : 15.28 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.833 
UPSTREAM STAGE (ft) : 757.735 

611a Bend Canal St ructure GBC-9 (C135) Hydraul ic Calculat ions 
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--- SUMMARY OF RESULTS --- 

FLOW TAI LWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  ( f t )  ........................................................... 
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--- HOBCW PROJECT DATA --- 

NWBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE (ft/ft) 
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 3 
CULVERT CODE : 11311 
CULVERT SLOPE (ft l f t) : .01000 
CULVERT LENGTH (ft) : 100.00 
DOWNSTREAM CULVERT INVERT ( f t )  : 730.00 

CIRCULAR CULVERT DIAMETER : 4.50 
ENTRANCE LOSS COEFFICIENT Ke .9 
CULVERT ROUGHNESS COEFFICIENT .024 

611a Bend Canal S t r u c t u r e  GBC-10 (C136) H y d r a u l i c  Ca l cu la t i ons  
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--- CROSS SECTION DESCRIPTION --- 0 - 
STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) 

6 1 1 a  Bend C a n a l  S t r u c t u r e  GBC-10 (C136) H y d r a u l i c  C a l c u l a t i o n s  
Y 
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--- HOBCW OUTPUT DATA --- 

STAGE ELEVATION = 730.01 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sf4 ft) (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

304.98 305.00 .0600 .O .02 . 00 .OO . 00 .03 
305.00 325.00 .0300 .1 20.00 .01 .21 .01 .12 
325.00 325.02 .0300 .O .02 .OO .OO . 00 .07 ------- ----------- --------- 

TOTALS .1 .21 .01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .259 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s l  : .OO 
HEADWATER ( f t ) ' : 731.00 
VELOCITY ( f p s )  : . 00 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : . 00 
HEADWATER ( f t )  : 731.00 
VELOCITY ( f p s )  : . 00 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  .995 
UPSTREAM STAGE ( f t )  : 731.000 

G i l a  Bend Canal S t r u c t u r e  GBC-I0 (C136) H y d r a u l i c  C a l c u l a t i o n s  
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................................................................................. m 
STAGE ELEVATION - 730.81 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

302.99 305.00 .0600 .8 2.17 .37 10.43 .72 .89 
305.00 325.00 .0300 16.1 20.00 .81 690.98 47.87 2.97 
325.00 327.01 .0300 .8 2.17 .37 20.86 1.45 1.78 - - - - - - - ----------- --------- 

TOTALS 17.7 722.26 50.04 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER - .600 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 16.68 
HEADWATER ( f t )  : 732.74 
VELOCITY ( fps )  : 4.89 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 16.68 
HEADWATER (ft) : 732.09 
VELOCITY ( fps )  : 5.15 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 1.935 
UPSTREAM STAGE ( f t )  : 732.740 

611 a Bend Canal S t ruc tu re  GBC-lo (C136) Hydraul i c  Ca lcu la t ions  
* 
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9 ................................................................................ 

STAGE ELEVATION = 731.21 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

301.99 305.00 .0600 1.8 3.24 .56 30.52 2.11 1.16 
305.00 325.00 .0300 24.1 20.00 1.20 1351.70 93.65 3.89 
325.00 328.01 .0300 1.8 3.24 .56 61.03 4.23 2.33 - - - - - - - ----------- --------- 

TOTALS 27.7 1443.25 99.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .648 --- 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 33.33 
HEADWATER ( f t )  : 733.49 
VELOCITY ( f p s )  : 5.93 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 33.33 
HEADWATER (ft) : 732.95 
VELOCITY ( f p s )  : 6.28 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  2.284 
UPSTREAM STAGE ( f t )  : 733.490 

6i l  a Bend Canal S t r u c t u r e  GBC-10 (C136) H y d r a u l i c  Ca i cu l  a t i o n s  
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STAGE ELEVATION - 731.52 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE~VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) (ft) ( f t )  ( c fs )  (fps) ..................................................................................... 

301.20 305.00 .0600 2.9 4.10 .71 56.87 3.94 1.36 
305.00 325.00 .0300 30.4 20.00 1.52 1994.58 138.19 4.54 
325.00 328.80 .0300 2.9 4.10 .71 113.74 7.88 2.72 ------- ----------- --------- 

TOTALS 36.2 2165.19 150.01 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .678 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 50.00 
HEADWATER ( f t )  : 734.15 
VELOCITY ( f p s )  : 6.61 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 50.00 
HEADWATER ( f t )  : 733.66 
VELOCITY ( f p s )  : 7.11 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  2.630 
UPSTREAM STAGE ( f t )  : 734.152 

G i l a  Bend Canal S t r u c t u r e  GBC-10 (C136) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 731.79 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEVELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

300.52 305.00 .0600 4.0 4.83 .83 88.12 6.11 1.52 
305.00 325.00 .0300 35.9 20.00 1.79 2622.53 181.69 5.07 
325.00 329.48 .0300 4.0 4.83 .83 176.24 12.21 3.04 - -- - - -- ----------- --------- 

TOTALS 43.9 2886.89 200.01 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .700 -- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 66.67 
HEADWATER (ft) : 734.78 

OUTLET CONTROL RESULTS 

(I) DISCHARGE (c fs )  : 66.67 
HEADWATER (ft) : 734.33 
VELOCITY ( fps)  : 7.82 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 2.984 
UPSTREAM STAGE ( f t )  : 734.777 

G i l a  Bend Canal S t ruc tu re  GBC-10 (C136) Hydraul ic  Ca lcu la t i ons  
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................................................................................. * 
STAGE ELEVATION = 732.03 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 

293.26 300.00 .0600 .1 6.74 .02 .18 .01 .ll 
300.00 305.00 .0600 5.2 5.39 .96 124.55 8.63 1.67 
305.00 325.00 .0300 40.7 20.00 2.03 3233.97 224.06 5.51 
325.00 330.00 .0300 5.2 5.39 -96 249.10 17.26 3.34 
330.00 336.74 .0600 .1 6.74 .02 .18 .01 .ll ------- ----------- --------- 

TOTALS 51.2 3607.98 249.97 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .860 --- 
INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 83.32 
HEADWATER ( f t )  : 735.41 
VELOCITY ( fps )  : 7.43 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 83.32 
HEADWATER (ft) : 734.99 
VELOCITY ( f ps )  : 8.47 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 3.374 
UPSTREAM STAGE ( f t )  : 735.408 

G i l a  Bend Canal St ruc ture  GBC-10 (C136) Hydrau l ic  Calculat ions 
0 
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STAGE ELEVATION = 732.23 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

254.08 300.00 .0600 5.3 45.92 .ll 30.84 2.14 .41 
300.00 305.00 .0600 6.1 5.39 1.14 166.33 11.52 1.87 
305.00 325.00 .0300 44.6 20.00 2.23 3769.73 261.17 5.86 
325.00 330.00 .0300 6.1 5.39 1.14 332.66 23.05 3.75 
330.00 375.92 .0600 5.3 45.92 .ll 30.84 2.14 .41 ------- ----------- --------- 

TOTALS 67.4 4330.41 300.02 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.321 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.01 
HEADWATER (ft) : 736.08 
VELOCITY ( fps )  : 7.63 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.01 
HEADWATER ( f t )  : 735.73 
VELOCITY ( fps )  : 9.09 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t ) 3.855 
UPSTREAM STAGE (ft) : 736.084 

G i l a  Bend Canal St ruc ture  GBC-10 (C136) Hydraul i c  Calculat ions 

F i l e  = C136.HIF March 31, 1992 Sect. 3.2.2.3, GCB-10 Page 10 



HOBCW Vers ion  3.02 Page 11 

STAGE ELEVATION = 732.38 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( s q  ft) ( f t )  ( f t )  (cfs)  (fps) ..................................................................................... 

330.00 406.34 ,0600 14.6 76.34 .19 119.62 8.29 .57 ------- ----------- --------- 
TOTALS 90.6 5053.30 350.10 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER - 1.431 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 116.70 
HEADWATER ( f t )  : 736.84 
VELOCITY ( f p s )  : 7.34 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 116.70 
HEADWATER ( f t )  : 736.63 
VELOCITY ( f p s )  : 9.72 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t  ) 4.454 
UPSTREAM STAGE (ft) : 736.835 

61 1 a Bend Canal S t r u c t u r e  GBC-10 (C136) Hydrau l  i c  C a l c u l a t i o n s  
I) 
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* .................................................................................. 

STAGE ELEVATION = 732.50 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) ( f t )  (cfs)  (fps) ..................................................................................... 

330.00 430.85 .0600 25.4 100.86 .25 251.35 17.41 .68 ------- ----------- --------- 
TOTALS 116.0 5776.03 400.17 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.440 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 133.39 

a HEADWATER ( f t )  : 737.69 
VELOCITY ( f ps )  : 8.39 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 133.39 
HEADWATER Ift) : 737.62 
VELOCITY ( f ps )  : 10.35 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 5.182 
UPSTREAM STAGE (ft) : 737.686 

61 1 a Bend Canal S t r u c t u r e  GBC-10 (C136) Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 732.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

178.56 300.00 .0600 36.9 121.44 .30 412.43 28.57 .7B 
300.00 305.00 .0600 8.0 5.39 1.49 259.89 18.01 2.24 
305.00 325.00 .0300 52.1 20.00 2.61 4892.66 338.97 6.50 
325.00 330.00 ,0300 8.0 5.39 1.49 519.78 36.01 4.48 
330.00 451.44 ,0600 36.9 121.44 .30 412.43 28.57 .78 - - - - - - - ----------- --------- 

TOTALS 141.9 6497.20 450.14 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.419 --- 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 150.05 
HEADWATER (ft) : 738.65 
VELOCITY ( fps)  : 9.43 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 150.05 
HEADWATER ( f t )  : 738.68 
VELOCITY ( fps)  : 11.02 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 6.072 
UPSTREAM STAGE ( f t )  : 738.679 

61 1 a Bend Canal St ruc ture  GBC-10 (C136) Hydrau l ic  Ca lcu la t ions 
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I STAGE ELEVATION 5 732.70 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) (sq ft) .................................... 

I 330.00 469.29 .0600 48.5 
------- 

TOTALS 167.9 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) ( f t )  (cfs) (fps) .------------------------------------------------- 

139.30 .35 594.64 41.20 .85 
5.39 1.58 284.40 19.70 2.32 

20.00 2.70 5175.12 358.54 6.65 
5.39 1.58 568.80 39.41 4.65 

139.30 .35 594.64 41.20 .85 ----------- --------- 
7217.60 500.05 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.387 --- 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 166.68 e HEADWATER (ft) : 739.75 
VELOCITY ( fps)  : 10.48 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 166.68 
HEADWATER (ftl : 739.82 
VELOCITY ( fps )  : 11.73 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 7.127 
UPSTREAM STAGE (ft) : 739.823 

6 i1a Bend Canal S t r u c t u r e  GBC-10 (C136) Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 732.78 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE-VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

144.81 300.00 .0600 60.2 155.19 .39 793.21 54.95 .91 
300.00 305.00 .0600 8.9 5.39 1.65 306.95 21.27 2.39 
305.00 325.00 .0300 55.5 20.00 2.78 5431.81 376.33 6.78 
325.00 330.00 .0300 8.9 5.39 1.65 613.90 42.53 4.79 
330.00 485.19 .0600 60.2 155.19 .39 793.21 54.95 .91 ------- ----------- --------- 

TOTALS 193.7 7939.06 550.03 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.354 --- 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 183.34 
HEADWATER ( f t )  : 741.00 
VELOCITY ( fps )  : 11.53 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 183.34 
HEADWATER ( f t )  : 741.09 
VELOCITY ( fps )  : 12.49 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  8.310 
UPSTREAM STAGE ( f t )  : 741.086 

G i l a  Bend Canal S t ruc tu re  GBC-10 (C136) Hydraul i c Ca lcu la t i ons  
a 
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@ ...................................................................................... 

STAGE ELEVATION = 732.85 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGEYELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

130.57 300.00 .0600 71.8 169.44 .42 1002.53 69.46 .97 
300.00 305.00 .0600 9.2 5.39 1.72 327.74 22.71 2.46 
305.00 325.00 .0300 56.9 20.00 2.85 5666.08 392.56 6.89 
325.00 330.00 .a300 9.2 5.39 1.72 655.48 45.41 4.92 
330.00 499.43 .0600 71.8 169.44 .42 1002.53 69.46 .97 

- - - - - - - ----------- --------- 
TOTALS 219.0 8654.35 599.59 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.322 --- 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 199.86 
HEADWATER ( f t )  : 742.38 
VELOCITY ( fps)  : 12.57 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 199.86 
HEADWATER ( f t )  : 742.42 
VELOCITY ( fps)  : 13.29 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 9.571 
UPSTREAM STAGE ( f t )  : 742.418 

G i l a  Bend Canal St ruc ture  GBC-10 (C136) Hydraul i c  Ca lcu la t ions 

F i l e  = C136.HIF March 31, 1992 Sect. 3.2.2.3, GCB-10 Page 16 



HOBCW Vers ion 3.02 Page 17 

STAGE ELEVATION = 732.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  ( f t )  (c fs)  ( fps)  ..................................................................................... 

117.33 300.00 .0600 83.4 182.67 .46 1225.14 84.88 1.02 
300.00 305.00 .0600 9.6 5.39 1.78 347.54 24.08 2.52 
305.00 325.00 .0300 58.3 20.00 2.91 5887.22 407.88 7.00 
325.00 330.00 .0300 9.6 5.39 1.78 695.07 48.16 5.03 
330.00 512.67 .0600 83.4 182.67 .46 1225.14 84.88 1.02 

------- ----------- --------- 
TOTALS 244.2 9380.11 649.87 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.291 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 216.62 
HEADWATER ( f t )  : 743.93 
VELOCITY ( f p s )  : 13.62 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 216.62 
HEADWATER ( f t )  : 743.91 
VELOCITY ( f p s )  : 14.16 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 11.013 
UPSTREAM STAGE ( f t )  : 743.927 

G i l a  Bend Canal S t r u c t u r e  GBC-10 (C136) H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 732.97 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

330 .OO 524.82 .0600 94.9 194.83 .49 1454.83 100.79 1.06 ------- ----------- --------- 
TOTALS 269.0 10101.45 699.85 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.262 --- 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 233.28 
HEADWATER (ft) : 745.62 
VELOCITY ( f p s )  : 14.67 

OUTLET CONTROL RESULTS . . - - . . . . . . . - - . . - - . - . . 
DISCHARGE ( c f s )  : 233.28 
HEADWATER (ft) : 745.47 
VELOCITY ( f p s )  : 15.07 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 12.644 
UPSTREAM STAGE (ft) : 745.618 

611 a Bend Canal S t r u c t u r e  GBC-10 (C136) H y d r a u l i c  Ca l cu la t i ons  
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................................................................................ b 
STAGE ELEVATION = 733.03 

LEFT END EXTENDED .03 FT. AT NORMAL DEPTH. d 

RIGHT END EXTENDED .03 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) ( s q  ft) ( f t )  (ft) (cfs)  (fps) ..................................................................................... 

325.00 330.00 ,0300 10.1 5.39 1.88 765.08 53.01 5.23 
330.00 530.00 .0600 105.3 200.00 .53 1701.68 117.90 1.12 ------- ----------- --------- 

TOTALS 291.5 10825.09 749.98 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = 1.219 --- 

INLET CONTROL RESULTS 
DISCHARGE f c f s )  : 249.99 
HEADWATER i ft ) ' : 747.46 
VELOCITY ( f p s )  : 15.72 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 249.99 
HEADWATER (ft) : 747.14 
VELOCITY ( f p s )  : 16.02 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  14.434 
UPSTREAM STAGE ( f t )  : 747.461 

6 i 1 a  Bend Canal S t r u c t u r e  6BC-10 (C136) H y d r a u l i c  C a l c u l a t i o n s  
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  (ft) (ft) ........................................................... 
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............................................... 
HEC-2 WATER SURFACE PROFILES 
V.lsiol 4.6.28 My 1991 
3 M  C8t.nd.d w v."ion Au ust  1992 . . h d s o n  Assoclat... I n n  1-h0-836-8069 
RUN MTE 27WR92 T I M  15849167 .............................................. 

..................................... 
HEC-2 WATER SURFACE PROFILES 

Varsion 4.6.21 M y  1991 ..................................... 

U.S. A M  CORPS Of ENGINfERS 
HVOROLOGIC LNGINECRINO CENlfR : 
609 SECOH) STREET. SJITC 0 
DAVIS. CALIFORNIA 96616-4687 

19161 756-1104 ....................................... 

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

PAGE 1 

THIS RUN LXECUTEO 27WR92 16149167 

11 FLOW CONTROL DISTRICT OF HlRICOPA COUNTY - CONTRACT fC0 90-67 
12 P I U  BEN0 ARU FUXWIPUIN OELlNEATlCU STUDY BY BURGESS L NIPLE 
13 COIVIELIA MILROAD BRIWE J. MlSCHLER - (602) 244-8100 

J l  ICHECK IN NINV IDIR STRT METRIC HVlNS q USEL FQ 

2 0.0047 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIM ITRACE 

1 -1 

53 VARIABLE CODES FOR S W R Y  PRINTWT 

38 42 1 43 26 51 4 B 53 54 
13 I 6  40 

27WR92 16r49167 PAGE 2 

27WR92 16149167 PAGE 3 

SECW DEPTH MEL CRIWS WELK EO HV HL OLOSS L-BANK ELEV 
a 
T I M  91: WH PRO0 ALO0 ACH Am8 VOL TYA R-BANK ELEV 

VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IOC ICWT CORAR TOPWID ENDST 

CCHV- 0.3W CEHV- 0.600 
*SECNO 1,000 
2096 WEL NUT OIVEN. AVO Of PAXl MIN USE0 

1.000 8 747.35 0.00 0.00 748.11 0.77 0.00 0.00 747.60 
6000.0 0.0 6000.0 0.0 0.0 710.9 0.0 0.0 0.0 747.50 

0.00 0.00 7.03 0.00 0.000 0.036 0.000 0.000 741.60 9931.64 
0.004683 0. 0. 0. 0 0 6 0.00 187.30 10118.84 

C l I ~ H m o l , M u r I k d r * y . W a W n  

A p r i l  1, 1992 



3495 OVERBANK AREA ASSWED W-EFFECTIVE. ELLEA- 749.50 ELREA- 748.00 

SPECIAL BRIffiE a 
5227 W S T R W  f L f V  I S  748.49 NOT 747.68 HYDRAULIC JLW XCURS W S T R W M  ( I F  L W  F L W  CONTROLS) 

SB XK XKOR COFQ RDLEN BWC BWP 
1.25 1.56 3.00 ' 0.00 70.00 4.00 475.00 BAREA SS 0.00 742.00 742.00 

ELCHU ELCHD 

'SECNO 3.000 

3302 WARNING8 CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KWTIO - 1.75 

PRESSURE F L W  

EGPRS EGLUC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRUl 
750.17 749.63 0.00 0. 5000. 475. 475. AREA 

749.20 752.10 0. 

3495 OVERWK AREA ASSWED W-EFFECTIVE, ELLEA- 753.20 ELREA- 752.10 

1 
27MR92 15:49z57 PAGE 4 

SECNO DEPTH N E L  CRIWS WSELK EG HV HL 
QROB ALOB ACH 

OLOSS L-BANK ELEV 
?I,, 9% 98 vRoa ~ R o n  XNR wTN TvA R-BANK ELEv 

VOL 
XNL XNCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
E W l N  SSTA 

ICON1 CORAR TOFWID ENOST 

'SECK) 4.000 

3265 DIVIDED F L W  

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE PANGE. KRATIO 1 1.42 

T I  FLWD CONTROL DISTRICT OF WRICOPA COUNTY - CONTRACT FCD 90-67 
1 2  G I U  BEND AREA F L W P I A I N  DELINEATION STUDY BY BURGESS b NIPLE 
T3 CORNELIA RAILROAD BRIDGE J. MISCHLER - (602) 244-8100 

PAGE 5 

JI ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ 

3 0.0047 

JZNPROF IPLOT PRFVS XSECV XSEW M ALLDC IBW CHNlM ITRACE 

2 -1 

1 
27HAR92 15:49:57 PAGE 6 

SECK) DEPTH WSEL CRIWS WSELK EG 
QLOB 

HV HL 
QROB ALOB ACH 

OLOSS L-BANK ELEV 

VLOB 9;; VROB 
AROB VOL W A  R-BANK ELEV 

XNL 
SLOPE XLOBL XLCH 

XNCH XNR WIN 
XLOBR ITRIAL IDC 

ELHIN SSTA 
lCONT CORAR TOWID ENDST 

.PROF 2 

CCHV- 0.300 CEHV- 0.500 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF PAX. MIN USE0 

3265 DIVIDED F L W  

3720 CRITlCAL DEPTH ASSUIED 
1.000 7 748.56 748.66 0.00 749.50 

10000.0 0.94 0.00 54.5 8159.3 1786.3 27.1 961.1 628.3 0.00 747.50 
0.00 2.01 8.49 0.0 0.0 747.50 

0.004622 0. 0. 0. 0 16 
2.84 0.035 0.035 0.035 0.000 741.50 9883.46 

0 0.00 936.51 11716.71 

.SEEK) 2.000 

3255 DIVIDED F L W  

7185 MIHIWVl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3495 OVERBANK AREA ASSWED W-EFFECTIVE, ELLEA- 749.50 ELREA- 748.00 

C-61 k n r o l r  Mut. wd*Yo C- 

A p r i l  1, 1992 Sect. 3.2.2.3. C151 Page 2 



SPECIAL BRIWE 

6227 DGII(STRM ELEV I S  749.12 . NOT 749.26 HVORAULIC J W  OCCURS K4WSTRM ( IF  LOW FLW CONTROLS) 

SB XK ROLEN 8% BARU SS ELCHU ELCHO 
0.00 70.00 

8WP 
1.26 1.56 3.00 4.04 476.00 0.00 742.00 742.00 
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4 
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SLOPE XLO8L XLCH XLO8R ITRIAL IOC lCWT CORAR TOW10 ENOST 
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AREA 
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3265 OlVlOEO FLW 

1 
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FLUX CONTROL DISTRICT OF MRICOPA CWNTV - CONTRACT FCO 90-67 
72 O I U  BENO AREA FLDODPUIN OELINEATION STUOY 8V BURGESS L NlPLE 
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J 1  ICHECK INU NINV IOIR STRT METRIC HVINS 9 WSEL FP 
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27IUR92 16149157 PAGE 9 

SECNO DEPTH CYSEL CRIB WSELK EG HV HL OLOSS L-BANK ELEV 
9 9LOB 9RO8 ALO8 ACH ARO8 VOL TWA R-BANK ELEV 
TIME E L  VROB XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBR ITRIAL IOC ICONT CORAR TOW10 ENOST 

.PROF 3 
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3301 HV CHWGEO MOUE THAN HVINS 

3302 WARNING: COWEVANCE CHANGE WTSIOE OF ACCEPTABLE W G E ,  KRATIO - 5.01 

1 
27WR92 15:49157 PAGE 1 0  * SECNO OEPTH M E L  C R I W  WSELK EG 

QROB 
nv 

AWB ACH 
HL OLOSS L-BANK ELEV 

91, !:: 9% VWa XNL XNCH AROB XNR VOL R-BANK ELEV 
TYI 

SWPE XWBL XLCH XLOBR ITRIAL IOC WTN ELMIN SSTA 
ICONT CORAR TOW10 ENDST 

PRESSURE A M  WEIR FLW. W e i r  Submqenc.  B.s~d on TRAPEZOIDAL Shape 

EGPRS EGLW H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRW 

773.91 753.81 
AREA 

4 8861. 6143. 475. 475. 749.20 752.10 2205. 

.SEENO 4.000 

3266 DIVIDED F L W  

T I  FLOOD COHTROL DISTRICT OF MARICOPA CWNTY - COHTRACT FCD 90.67 
T2 GILA BEND AREA FLCODPLAIN DELINEATION STUDY BY BURGESS 6 NIPLE 
T3 CORNELIA W I L R O m  BRIDGE J. MlSCHLER - (602) 244-8100 

J1 ICHECK Im) NINV I O l R  STRT METRIC HVINS Q WSEL FQ 

5 0.0047 

JZNPROF lPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 
4 -1 
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TIME VL00 VCH VRO0 XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLO0L XLCH XLOBR l T R I A L  IOC lCONT CORAR TOWID ENDST 

PRCSSURC AN0 WEIR FLW.  W d r  Sub.rg.nc. 6.s.d on TRAPEZOIDAL 5h.p. 

E W l U  EGLUC H3 W I R  PPR BARCA TRAPEZOID ELLC E L T m  WEIRW 
AREA 
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3265 DIV IDED FLM4 

1 
2 7 W R 9 2  16:49857 PAGE 1 7  

............ "................*....... 
HEC-2 WATER SURFACE P W I L E S  

V.rs(en 4.6.21 H.y 1991 ..................................... 
THIS RUN EXECUTED 2 7 W R 9 2  15 r50 :O l  
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CAUTIDN SECNO- 3.000 PROFILE- 1 HYORIULIC J W P  D.S. 
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CAUTION SECNO- 3.000 PROFILE- 2 HYORIULIC JUMP 0,s. 
WARNING SECNO- 3.000 PROFILE- 2 CONVEYANCE CHANGE OUTSlDE ACCEPTABLE RANGE 
WARNING SECHO- 3.000 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RINGE 
WARNING SECNO- 3.000 PROFILE- 4 CONVEYANCE CHANGE OUTSIDE aCCEPTABLE RANGE 
WARNING SECNO- 3.000 PROFILE- 5 CONVEYAHCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 4.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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32.3 Statistical Parameters 

The statistical parameters used for this study were derived from the Design Manual. 

These parameters are the result of extensive study and analysis of historical record data 

by the Flood Control District, the State of Arizona, and consulting engineers. The 

parameters are based on assumption of randomness, non-climatic variability and non- 

cyclic behavior of precipitation and runoff. A paper entitled Cyclic Streamflow Test for 

Validity of ~andomnes? raises questions concerning the validity of these assumptions 

for frequency analysis in Arizona. The possibility that climatic patterns in Arizona may 

be cyclic, and that frequency analysis data used in a region may not have occurred 

during a rising climatic cycle, is reason for concern in the future. As more data is 

collected, and the picture becomes clearer for Arizona, this possibility should be 

explored and analyzed. Refer to Section 3.3 for a discussion of how statistical analysis 

of historical USGS crest-stage data was used for calibration of the HEC-1 computer 

models. 

3.2.4 Precipitation 

3.2.4.1 Rainfall Distributions 

The storm frequencies specified for analysis in this study are the 100-year 

6-hour and the 100-year 24-hour duration storms. The rainfall distributions 

based on watershed area for the 6-hour duration storm were furnished by the 

District and are listed in the Design Manual. There are a total of five 

precipitation patterns for the 6-hour storm. Each precipitation pattern is valid 

up to certain watershed area. Each precipitation pattern and its appropriate 

watershed area was input to the HEC -1 model using the JD record option. 

The 24-hour rainfall distribution used for this study was the SCS Type 11. 

' ~e fe r  to Section 6.5, Bibliography Reference Number 8. 
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3.2.4.2 Precipitation Data 

Point precipitation values used in this study were derived from the isopluvial 

maps in the Design Manual which in turn were derived using Bibliography 

Reference Number 34. Refer to Figures P-1 and P-2 for a depiction of these 

isopluvials overlaid on the watershed. These figures were used to estimate an 

average point precipitation value for the entire watershed for both storms 

under consideration. The point precipitation value used for the 100-year 

6-hour storm was 3.70-inches and the point precipitation value used for the 

24-hour storm is 4.53-inches. 

3.2.4.3 Aerial Precipitation Reduction 

The precipitation reduction for the 100-year 6-hour duration storm is based 

upon the depth-area curve developed for the historic storm of 1954 over the 

Queen Creek area, as developed by the U.S. Army Corps of Engineers in 

1974. The depth-area curve is listed in the Design Manual. Depth-area 

reduction was simulated in HEC-I through use of the JD operation records. 

The precipitation reduction factors used for the 100-year 24-hour storm were 

derived from information contained in NOAA Technical Memorandum NWS 

HYDRO-40. The point precipitation values versus watershed drainage area 

used for the 24-hour model are contained in Table P-1. 
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Table P-1 

April 10, 1992 

-- 

Aerial Precipitation Reduction Data 
100-Year 24-Hour Storm 

2.54 Year Depth-Area Ratios 
Zones A and C - Central Arizona 

NOAA Technical Memorandum NWS Hydro-40 
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3.2.5 Gage Data 

3.2.5.1 General 

The Flood Control District of Maricopa County (District) has assembled gage 

data for various washes in Maricopa County. The data was compiled by the 

US Geological Survey OJSGS) in cooperation with Maricopa County. The 

data is summarized in a state-wide report entitled Basin Characreristics and 

Streamflow Statistics in Arizona, as of 1989. The data contained in this 

report was from streamflow gaging stations. In addition to the USGS gage 

data, the District maintains a recording flow gage on Sauceda Wash at State 

Route 85. The District also maintains three (3) precipitation recording gages 

in the area. The locations of these gages are identified on sheets 1, 2, and 5 

of Exhibit "C" and are discussed in more detail in the following sections. 

3.2.5.2 Streamflow Gaging Stations 

A crest-stage gage was established by the USGS on Bender Wash at Latitude 

3Z054'25", Longitude 112"33'05", in the NE1h of Section 15, T.6S., R.3W. 

on October 1, 1966. Prior to this date, starting in 1963, the gage was located 

0.65 mites downstream. Refer to concentration point C77 on sheet 2 of 

Exhibit "C". The gage was discontinued in 1979. The annual peak 

discharges recorded at this gage are listed in Table G-1. The actual dates of 

peaks recorded prior to 1966, and several peak flows after 1966, are 

unknown. 

A crest-stage gage was established by the USGS on Sauceda Wash at Latitude 

32"52'14", Longitude 112"45'30", in the SE1h, SW1h of Section 27, T.6S., 

R.5W. in 1963. The gage was discontinued in 1979. A recording gage 

(FCDMC 523) was established at this site on February 28, 1990 by the 

District and the USGS. Refer to concentration point C33 on sheet 1 of 

6 ~ e f e r  to Section 6.5, Bibliography Reference Number 38. 

11358-R April 10, 1992 Page 3-65 



Exhibit "C". The annual peak discharges recorded at the crest-stage gage are 

listed in Table G-2. As with the Bender Wash gage, the actual dates of 

several peak flows are unknown. The following photograph was taken 

looking downstream at the gage site: 

Photograph of Gage FCDMC 523 

The significant peak flows of record since the recording gage was established 

are summarized in Table G-3. The precipitation gages referred to in Tables 

G-1, G-2, and G-3 are discussed in Section 3.2.5.3. The apparent general 

storm of August 14, 1990 was selected for simulation using the HEC-1 

computer model prepared as a part of this study. Refer to Section 3.3 for the 

results of this effort. 

The USGS bas performed a Log-Pearson III frequency analysis on the crest- 

stage data compiled in Tables G-1 and G-2. The calculated 100-year 

recurrence interval peak discharges for the two gages are: 

April 10, 1992 Page 3-56 



Bender Wash (C77): Q,, = 12,600 cfs 

Sauceda Wash (C33): QIM = 11,400 cfs 

It is noted that the reliability of these values is uncertain, and the potential 

error is large. Research on-going by the Arizona Depaament of Water 

Resources (ADWR) has yielded the preliminary result that the cumulative 

departure from average for precipitation and mnoff volumes in Arizona may 

be cyclic. The period of record for the two USGS crest-stage gages is 1963 

through 1979. Comparing this period to the cyclic cumulative nrnoff volume 

curve developed by ADWR for the Gila River at Safford7, it is noted that this 

period falls in the bottom of a cycle. Log-Pearson III estimates made for the 

Gila River using this period of record are relatively high when compared with 

estimates made using periods of record from other portions of the cycle. For 

example, the 100-year estimate for the Gila River from 1960 through 1980 is 

238,000 cfs. The 100-year estimate for the full 73-year record is 151,000 cfs. 

Therefore, the Log-Pearson I11 estimates for the Bender Wash and Sauceda 

Wash gages could be high. More data and further research along these lines 

is needed. For the purposes of this study, the Log-Pearson 111 100-year 

estimates for Bender Wash and Sand Tank Wash will be used as a confidence 

check of the HEC-1 model. 

3.2.5.3 Precipitation Stations 

Three recording precipitation gages have been established on the study 

watershed by the Disvict, in addition to the U.S. Weather Bureau gage in Gila 

Bend. These gages are located as follows: 

FCDMC 520: Sauceda Wash Precipitation Gage established 02/28/90 at 
Latitude 3Z052'49", Longitude 112"45'13", in the 
NEU Section 27, T.6S., R.SW. at the Sauceda Wash crossing 
of S.R. 85 south of Gila Bend (see sheet 1 of Exhibit "C"). 

- 

7 ~ e f e r  to Section 6.5, Bibliography Reference Number 8. 

I 
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FCDMC 605: Sand Tank Wash Precipitation Gage established 07/21/83 at 
Latitude 32'48'48", Longitude 112"38'26", in Section 14, 
T.7S., R.4W. located ten miles southeast of Gila Bend on the 
Batty M. Goldwater Military Reservation (see sheet 5 of 
Exhibit "C"). 

FCDMC 610: Bender Wash Precipitation Gage established 01/12/82 at 
Latitude 32'54'34", Longitude 112'32'32", in Section 14. 
T.6S., R.3W. east of Gila Bend, just east of the Sand Tank 
Mountains on the north side of Interstate 8 (see sheet 2 of 
Exhibit "C"). 

USWB 3393: Gila Bend Precipitation Gage established in December, 1892 at 
Latitude 32"57', Longitude 112"43', in the NW % Section 31, 
T.SS., R.4W. at the Gila Bend Police Depamnent. 

There was also a gage located in the vicinity of the Gila Bend Aitpon from 

February, 1944 through December, 1966. The data from this gage was not 

evaluated for this study. 

The associated total s tom precipitations for each of the Disuict gages are 

included in Table G-3. The total stom precipitations for the Gila Bend gage 

for the dates of the crest-stage gage annual peak flows are included in Tables 

G-1 and G-2. 
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TABLE G1 I 

Watershed Area: 68.8 square miles (USGS), 69.67 square miles (B&N) 

&voday total for 9/24 and 9/25, 1976. 
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TABLE 6-2 

SAUCEDA WASH CREST-STAGE GAGE RECORD ANNUAL PEAK FUlWS 
STATION NUMBER 09519760 
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TABLE G 3  

SAUCEDA WASH RECORDING STREAMFLOW GAGE PEAK FLOWS 
FOR 1990 AND 1991 

FCDMC GAGE NUMBER 523 

The runoff hydrograph for this storm has been plotted and used for comparison with HEC-1 
model results. Refer to Section 3.3 Calibration. 
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TABLE G-4 
LOG PEARSON m ANALYSIS SUMMARY FOR WASRES IN CENTRAL AND SOUTHERN AZ 

N M ~ :  A. '*' d e w s  ih.1 that thc wsab is ~prernut ivc  of the Gila Bend area. 
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TABLE 6-5 

1WYEAR PEAK FLOWS FOR REPRESENTATIVE 
MODELED WASHES 
(Plotted on Figure GI) 
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FIGURE G-1: 100-Yr. Peak vs Area 
For Representative Washes 

Drainage Area (sm) 

The USGS gages listed in boxes are on washes that are representative of the 
Gila Bend area. The upper and lower envelope curve lines are based on these gages. 

( + USGS LP3 Values X Modeled Values I 
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3.3 Calibration 

33.1 General 

The calibration effort involved three separate checks using the limited physical data 

which is available on record. The first check involved the use of USGS crest-stage peaL 

annual flow data for the two gages that are located on the study watershed. The second 

check used USGS peak annual flow data for representative washes in the vicinity of the 

study area. The third step in the process was to check the validity of the model of 

Sauceda Wash against the recording flow gage at the S.R. 85 crossing. These three 

calibration steps are discussed in detail in the following sections. 

33.2 Step 1: USGS Crest-Stage Data 

The first step was to compare the 100-year peak discharges calculated in the model with 

the Log Pearson 111 (LP3) projections for the Bender Wash and Sand Tank Wash gages 

discussed in Section 3.2.5. The HEC-1 model at this point included transmission losses 

based on infiltration rates from Table S-2 for the soils present in the routing reach. The 

rate input to the model was a composite of the Left overbank, right overbank, and 

channel loss rates. The XKSAT values in Table S-2 have been estimated for each map 

unit by limiting the parameter to a maximum rate of 1.2-inches per hour. This was 

done so that the higher infiltration rates associated with channel bed soils are not 

averaged into the XKSAT value for the watershed as a whole. This ensures that rainfall 

losses are not accounted for twice in channel bottom areas. Therefore, the transmission 

loss rates included in the HEC-1 model at this point in the process were unrealistically 

low. 

11358-R April 10, 1992 Page 3-75 



The comparison of computed discharges to Log Pearson III projections is as follows: 

These results compare very well. The small differences could be accounted for in 

transmission losses so prior to entering the next calibration step the channel infiltration 

loss rates were increased to more realistic values with the goal of decreasing the 

difference between the model results and the LP3 estimates. The dominant soil types 

found in the channel beds are Carrizo-Momoli complexes in the Valley terrain class 

areas, and Momoli-Carrizo complexes in the Mountain terrain class areas. The Carrizo 

soils are characterized by infiltration rates greater than 20-inches per hour while the 

Momoli soils are characterized by rates ranging from 2- to 6-inches per hour. 

Successive HEC-1 runs were made using starting transmission loss values of 2-inches 

per hour for Mountain channel beds and Finches per hour for Valley channel beds. 

The 7-inch per hour initial rate is based on judgement and the belief that 20-inches per 

hour is too high a rate to be sustained for the entire storm duration. Chapter 19 of 

Nntional Engineering Handbook, Section 4, ~ ~ d r o l o ~ ~ ' ~  lists an effective hydraulic 

conductivity of > 5-inches per hour for very clean gravel and lasge sand. The Carrizo- 

Momoli complex soils match this description. The 7-inch starting value was arrived at 

by proportioning as follows: 

The Valley or Mountain selection was made by using the S-Graph type selected for the 

sub-basin which contained the reach in question. Composite loss rate values were 

calculated using the original left and right overbank loss rates, and the procedure 

* 'ORefer to Section 6.5, Bibliography Reference Number 31. 

11358-R April 10, 1992 Page 3-76 



described in Section 3.2.2.2. The starting values were incremented by 1-inch for 

successive computer runs in order to determine the sensitivity of the model to changes 

of thii type. The final values selected were 5-inches per hour for Mountain reaches and 

10-inches per hour for Valley reaches. The comparisons of model results to the LP3 

estimates using these rates are as follows: 

333 Step 2: Comparison With Representative Washes 

The second step taken in the calibration process was to determine how peak discharges 

from the model for a range of watershed areas compared with representative washes in 

the region. This was done on a cfslsquare mile basis and the results are plotted on 

Figure G-1 in Section 3.2.5. Refer to Table G-4 for a table of LP3 100-year peak 

discharges for representative washes in central and southern Arizona. The washes 

deemed most representative of the study area have been identified with an asterisk in the 

'Station Number' column. These representative washes are identified on Figure G-1 by 

listing the station numbers in a box. The peak discharges from the HEC-1 models 

which were selected for comparison are listed in Table G-5. These discharges are 

plotted on Figure G-1 using asterisks. 

Upper and lower envelope curve lines have been drawn on Figure G-1 using solid lines 

to bound the USGS gage values selected as representative. It is readily seen that all of 

the modeled values from Table G-5 fall within the envelope. If the values for gages 

519780 and 520200 are discarded because they have widely disparate discharge values 

but similar areas, then new, tighter, envelope curves could be drawn which reflect the 

skew of both the representative washes and the modeled washes. These envelope limits 

are indicated on Figure G-1 using dashed lines. The bonom line is that the modeled 

results appear to correlate well with the LP3 100-year estimates for similar watersheds. 
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33.4 Step 3: Analyze Sauceda Wash Remrded Hydrographs 

The third step in the calibration and confidence process was to attempt to model one of 

the 1990 or 1991 stonns recorded at the Sauceda Wash flow gage. The storm of 

August 14, 1990 was selected since it appears to have been a General Storm with a very 

intense precipitation period of shoe duration where the majority of the rainfall occurred. 

This would be similar to the characteristics of the 24-hour storm used for this study. 

The precipitation pattern for the August 14, 1990 storm, recorded at the Sand Tank 

Wash gage (FCDMC 605), is plotted in the form of a cumulative dimensionless 

precipitation distribution on Figure C-1. The total precipitation for the storm recorded 

at the gage was 1.61-inches. The recorded hydrograph from the Sauceda Wash stream 

flow gage has been plotted on Figure C-3. The precipitation pattern from Figure C-1 

was input to the HEC-1 model using a total point precipitation of 1.9-inches. The point 

precipitationvalue was increased from 1.61-inches to 1.9-inches to account for the 

orographic effects of the Sauceda Mountains (refer to Figure P-2). The resulting peak 

discharge was substantially less than the recorded peak. There was also no response by 

the model from the precipitation which occurred in the first 12-hours of the storm. The 

point precipitation was increased in 0.1-inches increments up to 2.1-inches where the 

resultant peak discharge was the same order of magnitude as the recorded value. The 

modeled hydrograph was plotted on Figure C-2. Keep in mind that there is no 

precipitation data available for any portion of the upper Sauceda Wash watershed. This 

line of reasoning is based on speculation with the ultimate goal of comparing 

hydrograph shapes. 

The time-to-peak of the modeled hydrograph was 25-hours into the storm, using the 

time base of the Sand Tank Wash precipitation gage. This time is approximately 4- 

hours after the recorded time-to-peak from the Sauceda Wash flow gage. The Sand 

Tank Wash gage is in a different watershed than the Sauceda Wash and is situated 

approximately 15-miles north of the centroid of the bulbous portion of the Sauceda 

Wash watershed (refer to Exhibit "A"). Based on the time lag, it is likely that the 

stom approached from the south or southwest , crossed the Sauceda Mountains, and 

moved north with the center of the storm passing between the Sauceda Wash and Bender 

Wash precipitation gages. If this speculation were true, the precipitation recorded at the 
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Sand Tank Wash gage would be higher than at the other two gages, which was the case. 

The s tom would also have been moving at an average velocity of 3.8 mph to meet the 

4-hour time difference, which is a reasonable rate. 

Following this line of reasoning, the modeled hydrograph was shifted back 4-hours and 

plotted against the recorded hydrograph. The result is shown on Figure C-4. The 

precipitation pattern defined using the Sand Tank Wash gage data obviously does not 

reflect the full rainfall pattern for the first 19-hours of the storm. Sufficient 

precipitation fell during the early portion of the storm to cause the initial 300 cfs peak 

and the resultant gradually increasing base flow (refer to Figure C-3). Additional heavy 

precipitation probably occurred between 16- and 20-hours into the storm in order to 

smother the drop in peak between 18.5-hours and 20-hours which the model forecasts 

(refer to Figure C-2). The modeled peak of 520 cfs at 18.5 hours is due to sub-basin 

4N which is the 7.6 square mile area immediately upstream of the gage. The rainfall 

distribution was modified to force more precipitation to fall in the 16- to 18hour time 

frame but still allow 1.2-inches to fall at 19-hours. The rising limb then did drown the 

520 cfs peak and more closely matched the recorded hydrograph. What is most 

significant is that the receding limb of the modeled hydrograph closely matches the 

receding limb of the recorded hydrograph. This indicates that the modeled timing of 

peaks and routing are probably reasonable. 

Finally, three other storms of similar magnitude, based on comparing peak flow rates, 

were examined. The runoff hydrographs for these storms as recorded at the Sauceda 

Wash gage have been plotted on Figures C-5, C-6, and C-7. These storms were 

apparently short duration high intensity thunderstorms which probably impacted only the 

upper reaches of the watershed. The Sauceda Wash precipitation gage recorded no 

precipitation for two of the storms, and only 0.28-inches for the third. (Refer to 

Table G-3.) Under this situation, the first intermediate peak of 520 cfs present on 

Figure C-2 would likely not appear on the hydrograph. The rising limb would be 

expected to appear similar to the one on Figure C-2 after the 24-hour point. The three 

recorded hydrographs shown on Figures C-5, C-6, and C-7 all exhibit this shape, and 

all three also have similarly shaped receding limbs which correlate well with the shape 
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of the modeled hydrograph on Figure (2-2. For a point of reference, the modeled 

hydrograph for the 100-year, 24-hour storm at C33 has been included as Figure C-8. 

In summary, the model appears to provide a reasonable simulation of Sauceda Wash for 

smaller recurrence interval storms. The model also forecasts reasonable values for the 

100-year duration storm for both Bender Wash and Sauceda Wash when comparing the 

resuits with the available USGS regression infonnation. Since there is no other clear- 

cut evidence to the contrary, the model has been deemed a reasonable representation of 

the hydrology of the watershed. No further adjustments were made to the HEC-1 

models. 
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FIGURE C-1: Rainfall Distribution 
Sand Tank Wash Gage (605) 08/14/90 

Storm Precipitation Starting at 1900 hours on 08/13/90 

(Total Precipitation = 1.61 inches) 

Time (hours) 



FIGURE C-2: Sauceda Wash at C33 
Sirnulation of 08/14/90 Storm (P=2.lU) 

(Using the Precipitation Pattern from Figure 26) 



FIGURE C-3: Sauceda Wash Gage at C33 - - Recorded Hydrograph of 08/14/90 Storm 
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FIGURE C-4: Sauceda Wash at C33 
Recorded Hydrograph vs Modeled 

(Modeled Hydrograph Shifted 4 hours Back in Time) 
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FIGURE C-5: Sauceda Wash at C33 
Recorded Hydrograph of 09/03/90 Storm 
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FIGURE C-6: Sauceda Wash at C33 
Recorded Hydrograph of 07/11/90 Storm 
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FIGURE C-7: Sauceda Wash Gage at C33 
Recorded Hydrograph of 07/03/90 



FIGURE C-8: Sauceda Wash at C33 
100-Year 24-Hour Storm 

Time (hours) 
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3.4 Special Problems and Solutions 

3.4.1 Distributary Channel Flow Splits 

3.4.1.1 Discussion of Problem 

There are numerous distributary flow areas present on the study watershed, 

particularly in the lower reaches of Bender Wash and Sand Tank Wash below 

the Maricopa and Sand Tank Mountains and upstream of Interstate 8. The 

significant flow split locations were identified during the sub-basin delineation 

process. The criteria used to determine whether a flow split was significant 

was: 

1. Does the split cause diversion of flow into a separate watershed where peak 
discharges at downstream concentration points may be significantly 
affected? 

2. If the washes downstream of the split reconverge, will modeling of the split 
provide a significantly better representation of the reach route hydraulics? 
The goal here was to better simulate routing down braided washes where 
an eight-point cross section does not adequately represent the hydraulics 
and storage characteristics of the reach. The use of a single 8-point cross 
section for distributary reaches of this type can result in poor estimates of 
flow depth and velocity, as well as reach storage and transmission loss 
characteristics. 

3. Does backwater ponding upstream of Interstate 8, SR-85, and the Gila 
Bend Canal drainage cross structures cause significant commingling or 
diversion of flows? 

The locations on the watershed selected for analysis using this criteria are 

identified on Exhibits "C" and "G" by use of a triangle symbol. 

Concentration points were established at these locations during the sub-basin 

delineation phase. The identified locations, and criteria number from above 

used for selection. are listed as follows: 
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Coneentra- 
tion Point 

C11 

C12 

C32 

Criteria 
Number 

3 

3 

2 

Wash Names 

Quilotosa Wash 

Un-named Wash Split caked by GBC. 

Sauceda Wash Natural split caused by 
geologi conditions. I 

Sauceda Wash Split ca sed by GBC. I 
Sauceda Wash 
and Basin 6 

Basin 6 

Natural split caused by 
geologi conditions. I 
Natural split caused by 
geologi conditions. C 

Basin 6 

Basin 6 

Bender Wash & 
Sand Tank Wash 

Natural split caused by 
geologi conditions. C 

Bender Wash Natural split caused by 
geologi conditions. I 

Bender Wash & 
Sand Tank Wash 

Natural split caused by 
geologi conditions. C 

Bender Wash Natural split caused by 
geologi conditions. I 

Bender Wash 

Sand Tank Wash Natural split caused by 
geologi conditions. I 

Sand Tank Wash Natural split caused by 
geologi conditions. I 

Sand Tank Wash Split ca sed by Interstate 8 1 structure capacity. 

Sand Tank Wash 
& Bender Wash 

Split cabsed by GBC. 

Scott Avenue 
Wash 

sed by overflow 

Sand Tank Wash Split ca sed by Interstate 8 
structur 1 capacity. 
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The flow splits at the GBC structures are discussed in Section 3.4.3. The 

remainder of this discussion will only cover the natural flow splits and those 

caused by Interstate 8. 

3.4.1.2 Naturally Occurring Flow Splits 

The conditions which cause flow splits at concentration points 47 and 48 were 

evaluated in the field. The flood plain at both locations is very shallow and 

broad. The splits appear to be caused by very low flat hills and dense 

vegetation. The judgement was made to use a 50150 proportion for dividing 

hydrographs at these locations. 

The remaining naturally occurring flow splits were also evaluated during the 

field reconnaissance phase. Typically, these splits are caused by geologic 

formations which protrude in the floodplain and are less scourable than the 

adjacent wash bottoms. This causes a single wash approaching the protrusion 

to split into two or more smaller washes that either reconverge downstream, 

or continue to diverge into separate watersheds. The channels upstream and 

downstream of the splits are typically well incised with stable well-vegetated 

banks. The hydraulics of these splits were modeled in HEC-1 using the 

hydrograph diversion operation. Diversion flow tables were estimated for 

each split using the HEC-2 computer program. An example is the flow 

diversion table for the split at C32. 



The diversion table in the HEC-I model contains the data in columns 2 and 3. 

The following photographs were taken at C32. 
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Photograph Looking Downstream in Left Channel 

Photograph Looking Downstream at Divider Area 
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Photograph Looking Downstream in Right Channel 

-.. ~. . . ---- . . . 6,hd=-& -= I 

'I'he flow diversion tables estimated for each split were determined as follows: 

Step I: A cross section was taken through the fully developed split area from 
left to right perpendicular to the direction of flow. The definition of 
"fully developed" is a location downstream of the start of the split 
where the left and right channels are completely formed but flow is 
still present in the divider area. The average slope in both the left 
and right channels was shot in the field. 

Step 2: The field cross section was separated into two cross sections by 
extending an imaginary vertical line through the high spot in the 
divider area. This forms separate cross sections for the left and right 
channels. 

Step 3: The left and right channel cross sections were input to the HEC-2 
computer program. Multiple mns were made using increasing 
discharge values until the capacity of sections were reached. 

Step 4: The resultant stage versus discharge data was plotted and discharges 
corresponding to even foot stages were estimated. A flow diversion 
table similar to the above table for C32 was constructed for each 
split. 
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The key assumptions that have been made as a basis for the above process 

are: 

1. The limitations and assumptions upon which HEC-2 is based also apply to 
this approach. 

2. Scour which will occur as flow depths and velocities increase have the 
same relative effects on the conveyance capacity of both channels. 

3. The basic structure of the geologic features which cause the split will not 
change in the near future of geologic time. In other words, the channels 
will not migrate substantially causing flow to divert to another separate 
watershed. 

These assumptions have been accepted after a review of all of the flow splits 

modeled. The other diversion areas, which are not significant, have been 

assumed to have no measurable effects on downstream concentration points. 

These areas have been lumped in the model by careful sub-basin delineation. 

HEC-1 does not retain the total watershed area associated with a diverted 

hydrograph when the hydrograph is recalled and combined with another 

hydrograph. The total watershed area must be entered on the HC record for 

the downstream combination point. There are a number of concentration 

points in the HEC-1 models that are affected by this requirement. The 

affected concentration points and the associated area calculations are listed in 

Table S-8 in Section 3.2.2.1. 

3.4.13 Flow Splits Caused by Interstate 8 

Special consideration was given to the Bender Wash and Sand Tank Wash 

crossings of Interstate 8 at C82 and C132, respectively. The Bender Wash 

crossing consists of five sets of reinforced concrete box culverts (RCBC) 

which intercept the flow in Bender Wash over a length of approximately 0.56 

miles. The total peak discharge from the 100-year 24-hour storm at this 

location is estimated to be 5,500 cfs. All five sets of culverts were modeled 

using HEC-2 to determine how much flow the culverts can convey before the 
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training dike on the west side of each structure is overtopped. Flow will 

overtop these dikes and migrate west to the next structure before the interstate 

is overtopped. A diversion table was then constructed using the total capacity 

of all five structures to control the amount diverted right (across the 

interstate), and the estimate of flow overtopping the most westerly training 

dike for diversion left along the south side of the interstate to Sand Tank 

Wash. 

The Sand Tank Wash crossing of Interstate 8 consists of a bridge and two sets 

RCBC's. The same process applied to the Bender Wash crossing was used 

for the Sand Tank Wash crossing. The total 100-year 24-hour peak discharge 

in Sand Tank Wash was 23,700 cfs, including 500 cfs diverted from Bender 

Wash. Of this total, 14,900 cfs was modeled to cross the interstate, and 8100 

cfs overtopped the most westerly training dike. Attenuation of the flow 

resulting from storage effects upstream of the interstate were assumed to be 

negligible, by inspection. 

The 8100 cfs overflow moves west along the interstate to the Scott Avenue 

Wash crossing at C150. This peak discharge is substantially higher than the 

peak discharge from sub-basin 7A. The Scott Avenue Wash RCBC structure 

under Interstate 8 cannot convey the entire peak. The runoff ponded against 

the interstate at this point overtops Martin Avenue, a local north-south street 

situated approximately 600 feet west of the Scott Avenue Wash. Interstate 8 

is bridged over Martin Avenue at this location. The ponded runoff can flow 

north through the Scott Avenue Wash RCBC, north under the Interstate 8 

bridges over Martin Avenue, and west over Martin Avenue where flow enters 

a large gravel pit on the north side of the Pioneer Cemetery. The hydraulics 

of this flow split situation were modeled using HEC-2. The effects of storage 

in the ponding area were assumed to be negligible. Stage versus discharge 

curves for the three possible flow directions were developed from the HEC-2 

results and used to prepare a flow diversion table for input to HEC-1. There 

are small culverts which also cross under the interstate in the vicinity of this 

ponding area which will convey flow north to Scott Avenue Wash. The 
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capacity of these culvem was assumed to be negligible. The flow rates for 

the Scott Avenue Wash RCBC and the Martin Avenue flow north under the 

interstate were totalled for the purposes of the diversion simulation in HEC-1. 

The peak discharges for these two locations can be separated using the stage 

versus discharge Curves after peak outflows are determined using HEC-1. 

Refer to Table F-4 for a summary of these results. The peak discharge 

continuing north was estimated to be 3500 cfs. The peak discharge which 

overtops Martin Avenue and drains into the gravel pit was estimated to be 

4600 cfs. 

The flow which enters the gravel pit ultimately ponds against the east side of 

the Tucson, Cornelia, and Gila Bend Railroad, concentrating at C151. There 

is sufticient storage volume associated with the gravel pit to warrant a 

reservoir route. The storage data for this operation was derived using the 

ln=400' scale mapping prepared as a part of this study. Runoff from sub- 

basin 3K also impacts concentration point C151. 

Runoff from sub-basin 3K will peak and pass before the overflow from Sand 

Tank Wash and Bender Wash reach C151. This assumption was verified 

using the HEC-1 model. Also, runoff from sub-basin 3K can be assumed to 

have negligible impact on the gravel pit. The gravel pit was assumed to be 

dry when runoff from '2150 enters the pit. The railroad crosses under 

Interstate 8 approximately 2200 feet north of C151. The peak stage at C151 

was checked to ensure that runoff ponded at this location will not spill under 

the interstate along the railroad. Outflow from the reservoir route at C151 

impacts concentration point C12 at the Gila Bend Canal and SR-85. The peak 

discharge leaving C151 was estimated to be 4100 cfs, which also is the 

controlling peak flow rate at C12. The reservoir routed hydrograph from 

CIS1 was combined with the runoff hydrograph from sub-basin 3K at C12 to 

prove this assumption is true. 

There are two cross drain structures under the GBC at C12. The two 

structures were treated as one unit for the purposes of this study. A reservoir 
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route and a flow split were modeled at C12 because water ponded upstream of 

the canal can overtop SR-85 and impact the pond at C11. Runoff can also 

overtop the GBC and continue northwest. The hydraulics of the canal cross 

drain structures were modeled using HOBCW. The hydraulics of the SR-85 

and GBC spillovers were modeled using the U.S. Army Corps of Engineers 

uneven broadcrested weir formula. The 100-year 24-hour peak flow of 4000 

cfs from the reservoir route does in fact overtop SR-85 and the GBC. 

The peak flow overtopping SR-85 was estimated to be 1200 cfs. The total 

flow through the C12 RCBC's and overtopping the canal was estimated to be 

2800 cfs. The hydraulic calculations, and storage and discharge versus stage 

curves for C151 and C12, are contained under Section 3.2.2.3 because both 

involve storage routing. 

Concentration points C133 and C135 were combined in the HEC-I model and 

iiamed PND3. This is where Sand Tank Wash and Bender Wash impact the 

GBC. The flow split at PND3 was done in order to simulate two (2) 

conditions. The first is flow which can overtop the levee on the west side of 

Sand Tank Wash upstream of the GBC. This levee, which extends south from 

the canal, was constructed by the U.S. Army Corps of Engineers to provide 

flood protection for the development west of Sand Tank Wash. The flow 

which can overtop this levee was combined with the total runoff at C142 for 

Scott Avenue Wash. 

The second condition occurs downstream of the GBC overchute at C133. 

Keep in mind that the capacity of the three CMP culverts at C135 is negligible 

when compared with the capacity of the overchute. There are two sets of 

RCBC's under Business Loop 8 (BL-8) to convey flow from Bender Wash and 

Sand Tank Wash. The original Bender Wash channel is well defined 

immediately downstream of the GBC, even though upstream of the canal 

Bender Wash has been physically diverted to Sand Tank Wash. After the 

100-year peak flow passes the GBC, the limited capacity of the Southern 

Pacific Railroad bridge for Sand Tank Wash will not convey the entire peak. 
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Runoff ponds against the railroad and spills east into the Bender Wash 

channel. The floodplain delineation HEC-2 model was used to simulate the 

hydraulics of this situation and create a flow split diversion table. In 

summary, the HEC-1 modeling logic for C133 used the following 

progression: 

1. The capacity of the three 30"CMP culverts at C135 was added to the 
capacity of the concrete lined overchute at C133. 

2. The total flow from Bender Wash and Sand Tank Wash was put through a 
reservoir route. The total capacity of the C133 and C135 structures in 
combination with the weir flow capacity of the west levee was used to 
control outflow from the reservoir. 

3. A flow diversion operation was done to divert the runoff which overtops 
the west levee and impacts C142. 

4. The runoff hydrograph resultant from this diversion, which continues in 
Sand Tank Wash, was then put through a second diversion operation to 
split the hydrograph between Sand Tank Wash and Bender Wash. The 
resultant i~yorographs were then routed downstream to C141 where 
Bender Wash and Sand Tank Wash recombine. The effects of storage 
downstream of the GBC and upstream of BL-8 were assumed to be 
negligible. 

The hydraulic calculations and resultant storage and discharge versus stage 

curve for C133 are contained in Section 3.2.2.3 because this operation 

involved storage routing. 

The total flow at C142 includes overflow from C150 and C133, as well as 

runoff from sub-basin 7A. The 100-year peak flow exceeds the capacity of 

the GBC cross drain structure at C142 and overtops the canal. The flow 

which overtops the canal will sheet into both sub-basins 7B and 7D. This 

situation was simulated by use of a diversion operation., The canal overflow 

was modeled using the U.S. Army Crops of Engineers uneven broadcrested 

weir formula. An imaginary vertical wall was drawn where the ridge 

separating sub-basins 7B and 7D intersects the GBC. The diversion operation 

split the hydrograph by placing the flow over the canal east of this wall plus 

the flow through the C142 structure into sub-basin 7D. The flow over the 
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canal west of the wall was placed into sub-basin 7B. A reservoir route was 

done on the inflow hydrograph to C142. Therefore, the hydraulic calculations 

and resultant storage and discharge versus stage curve are included under 

Section 3.2.2.3. 

3.4.1.4 Summary 

The stage versus discharge curves for the flow split locations, which did not 

include a reservoir route analysis, follow. These curves are titled Figures D-1 

through D-13. Printouts of the hydraulic calculations for each split follow the 

figures. 
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FIGURE D-1 
Discharge vs Stage Curve 
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FIGURE D-2 
Discharge vs Stage Curve 
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1599.0 1600.0 1601.0 1602.0 1603.0 1604.0 1605.0 1606.0 1607.0 
1599.5 1600.5 1601.5 1602.5 1603.5 1604.5 1605.5 1606.5 

Stage (feet) 

I + Left Channel Right Channel +I+ Total Flow at Split 



FIGURE D-3 
Discharge vs Stage Curve 
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FIGURE D-4 
Discharge vs Stage Curve 
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FIGURE D-5 
Discharge vs Stage Curve 
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FIGURE D-6 
Discharge vs Stage Curve 
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FIGURE D-7 
Depth vs Discharge Curve 
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FIGURE D-8 
Discharge vs Stage Curve 
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FIGURE D-9 
Discharge vs Stage Curve 
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FIGURE D-10 
Discharge vs Stage Curve 
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FIGURE D-11 
Discharge vs Stage Curve 
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FIGURE D-12 
Discharge vs Stage Curve 
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C32 Summarg Data 

C32 Flow Split Hydraulic Calculations Summary Page 1 
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S T C  1309. 1 IYU. 
PER 9- 100.0 0.0 
AREA- 35.2 0.1 

VEL- 1.4 0.2 
DEPTH- 0.5 0.0 

PAGE 5 
1 

3 1 M W  16:.2r47 

11 G i l a  Band F l o o d p l * i n  O.l(n.ation Study. 11358 12 /2 /91  
7 2  F I L W I E -  C3Z-LEFT.H2 F l a  S p l i t  A t  CP 3 2  F o r  L e f t  l i d .  
73  P.76 

J1 1CHECK I W  NIW I D f h  STRT METRIC HVlNS 9 

0. 4. 0. 0. 0.0076 0. 0. 0. 

J 2 N P W  I P W T  PRWS XSECV XSEW FN A L U K  IOW 

3.0 0. -1.0 0. 0. 0. -1. 0. 

W E L  

1194.0 

m r w  
0. 

PAGE 6 

S E W  DEPTH M E L  C R I W  WSELK EG HV HL 
PLOB ALOB ACH AROB VOL ! ! XNL ?IM vLoB xmcn xNn w N  

SLOPE XWBL XLCH XLOBR ITRIAL IDC ICONT COWR 

OLOSS 
W A  
E W I N  
TOW10 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

.PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

F L W  OISTRIBUTION FOR SECHOl 1.00 M E L -  1193.31 

STA- 1309. 1380. 1388. 
PER Q- 99.5 0.5 
AREA- 44.7 0.9 

VEL- 1.7 0.4 
DEPTH. 0.6 0.1 

1 
3IPAR92 15:42:47 

7 1  611. B.nd F l o o d p l a i n  O.lin..tlon Study. 11358 12 /2 /91  
1 2  FILENPME- C32-LEFT.H2 F l a  S p l i t  A t  CP 3 2  F o r  L e f t  Sid. 
1 3  9.100 

PAGE 7 

J1 ICHECU IW NlNV 1D1R STRT METRlC W I N S  9 

0. 5. 0. 0. 0.0076 0. 0. 0. 

J Z N P R O F  lPLOT PRFVS XSECV XSECH FN ALWC IBY 

4.0 0. -1.0 0. 0. 0. -1. 0. 

PAGE 8 

sac%. 3.4.1.4. C32 Peg. 2 

SECNO DEPTH M E L  C R I W  WSELK EG HV HL 
QLOB ALOB ACH AROB VOL 

?lW VLOB XNL XNCH XNR WTN 
SLOPE XWBL X L W  XWBR ITRIAL IOC lCMlT CORAR 

OWSS 
W A  
E W I N  
TOWID 

L-BANK ELEV 
R-RANK ELEV 
SSTA 
ENDST 

.PROF 4 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1400 M CAR0 USE0 

F L W  DISTRIBUTION FOR SECHOI 1.00 M E L -  1193.42 

STA- 1309. I=. 1393. 



PER 9. 98.0 1.2 
AREA- 53.0 2.1 

VEL- 1.9 0.6 
OEPIII- 0.7 0.2 

11 841. mend Flood 1.411 D.lin..tlon Stud 11368 1212 91 
TZ r r u w -  cn-~!rr.w m a  s p i r t  ~t Ei 32 For L.A s ide  
73 9-200 

J1  ItnCCK Im NINV IOIR STRT HETRIC HVINS P WCL 

0. 6. 0. 0. 0.0076 0. 0. 0. 1194.0 

JZ NPRW IPLOT PRPVS XSCCV XSECH FN ALWC I W  CmIM 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 

S E W  DEPTH N I E L  CRIUS WSEU EO HV HL OL09S 
PLD6 9% QROB ALOE An06 VOL WA 91.. VUN vRon xNL XNcH xNn n w  E w r N  

SLOPE XUNL XLCH XLOBR ITRIAL IOE ICfflT CORLR TOW10 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENWT 

.PRW 6 

CRITICAL OCPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

FLW OISTRIOUTICU FOR SECW 1.00 CWSEL- 1193.79 

S T  130.. IMO. 1400. 
PER 9- 96.6 4.4 
ARU- 79.2 9.6 

VEL- 2.4 0.9 
DEPTH- 1.1 0.3 

PAOE 11 

T l  O(1. Bend Flood lain 0.lfn.atlon Stvd I1368 1212 91 
l2 FILEHM- c ~ ~ - L ~ F T . H ~  Flow S p l l t  At EI 32 For L.f( Sld. 
73 9.400 

J1  ICHECK I W  NINV IOIR STRT METRIC HVlNS 9 WSEL 

0. 7. 0. 0. 0.0076 0. 0. 0. 1194.0 

J Z N P M F  IPLOT PRPVS XSECV XSECH FN ALLDC I W  CHNIH 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 

PAOE 12 

SECW DEPTH CWSEL CRIWS WSELK EG nv HL OLOSS 

%HE $E! QROB ALOE % VROB 
ACH AROB VOL WA 

XNL XNCH XNR W N  ELMIN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICCUT CORAR TOW10 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

ccm- o.100 CEHV- 0.300 
1490 NH CARD USED 
.SECW l.000 

1.000 2.22 1194.32 1193.68 1194.00 1194.46 0.14 0.00 0.00 
400.0 0.0 360.8 39.2 0.0 116.9 29.6 0.0 0.0 
0.00 0.00 3.09 1.33 0.000 0.067 0.070 0.000 1192.10 

0.007673 0. 0. 0. 0 16 6 0.00 121.06 

FLW OISTRIBUTICU FOR SECW 1.00 CYSEL- 1194.32 

STA- 1308. 1MO. 1429. 
PER 9- 90.2 9.8 
AREA- 116.9 29.6 

VEL- 3.1 1.3 
DEPTH- 1.6 0.6 

PAGE 13 

11 Pr11 Band Flood l a i n  D.l(n..tlon Stvd 113W 1212 9 1  
12 F I L m w -  C~Z-L!FT.HD ma) s p l r t  At Eb 32 For L.4 s ide 
13 9.600 

J1  ICNECK I W  NINV IOIR STRT HRRlC HVINI P WSFL 

0. 8. 0. 0. 0.0076 0. 0. 0. 1194.0 

J Z N P W P  l P U n  PRFVS XSECV XSECH FN ALLDC IN CHNIH 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 



1 
311UR92 15:12147 PAM 14 

S E W  OEPTH CYYL C R M  W E U  EG 
a m  HV HL OLmS L-BWK ELEV 

8 1 ~  vw Zg XNL VOL WA R-BWK LLEV 
SLWE X W L  X W R  ITRl1L IDC EUllN SSTA 

ICOWT CORAR TOWIO EWST 

CRITICAL DEPTH TO BE mt.cuuTm AT ALL CRQIS  SECTION^ 

ccm- 0.100 cmv- 0.300 
1490 Nit CARO USW 
.SEW 1.000 

1.000 2 . 6  1194.71 1193.97 1194.00 1194.89 
600.0 0.0 516.6 83.4 52.2 0.17 0.00 0.00 1197.30 

0.00 
0.0 146.9 

0.00 3.54 
0.0 0.0 1193.10 

0.007663 
1.60 0.000 0.057 0.070 0.000 1192.10 1306.98 

0. 0. 0. 0 5 5 0.00 137.62 1U4.60 

FLCU OISTRIWTIOW FOR SLCNOI 1.00 M E L -  1194.71 

STA- 1307. la. 1445. 
PER 9- 06.1 13.9 
AREA- 145.9 52.2 

VEL- 3.6 1.6 
D L P W  2.0 0.8 

T I  611. Bend Flood l a i n  D.lin..tten Study 1 1 3 S  12/2/91 
TZ FILEW- CSZ-L!FT.HZ ~ i o *  s p l i t  ~t c i  32 For  ~.rt s i d e  
T3 a-0 

J1 ICHECK INQ NlNV IDIR STRT METRIC HVlNS Q WEL FQ 

0. 9. 0. 0. 0.0076 0. 0. 0. 1194.0 0. 
52 NPROF IPLDT PRWS XSECV XSECH FH ALLDC IBW CMIM ITRACE 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECNU DEPTH M E L  CRlW WELK EO HV 2 A"" 
HL 0-S L-BWK ELEV 

91- Z $2 xNL XNCH ARM XNR VOL WA R-BWK ELEV 
SLOPE XLOBL XLUl X N R  ITRIAL IDC 

WTN EWlN SSTA 
IWNT CORAR TOWID ENDST 

PAGE 16 

CRITICAL DEPTH TO 8E CALCUUTEO AT ALL CROSS SECTIDHS @ COW- 0.100CEHV- 0.300 
I490 NH CARO USED 
.SEW 1.000 

1.000 2.95 1196.05 1194.23 1194.00 1195.25 0.20 0.00 
000.0 0.0 662.8 137.2 0.00 1197.30 

0.00 0.00 
0.0 170.2 75.7 

3.90 
0.0 0.0 1193.10 

0.007563 
1.81 0.000 0.058 0.070 0.000 1192.10 1306.47 

0. 0. 0. 0 8 5 0.00 151.35 1457.82 

FLOW OISTRlBUTIOW FOR SECWO- 1.00 M E L -  1195.05 

STA- 1306. la. 14%. 
PER 9- 82.9 17.1 
AREA- 170.2 75.7 

VEL- 3.9 1.8 
DEPTH- 2.3 1.0 

T I  Oil. Bend Floodpl.ln D.lin..tlon Study 113% 12/2/91 
72 FILENIEIE- C32-LEFT.H2 Flew S p l i t  At cb 32 For  L.ft Side 
73 a-1000 

J1 ICHECK INQ NINV IDIR STRT METRIC 

0. 10. 0. 0. 0.0076 0. 

JZNPROF IPLOT PRWS XSECV XSECH FN 

9.0 0. -1.0 0. 0. 0. 

SECNU OEPTH M E L  CRlYf WSELK EG 

?IME 
QLOB 
VLOB % $ 2  AWB ACH 

XNL XNCH 
SLOPE XLDBL XLUl XWBR ITRIAL IDC 

.Pmf 9 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

PAGE I 7  

HVlNS Q WEL FQ 

0. 0. 1194.0 0. 

ALLW I W  CHNIM ITRACE 

-1. 0. 0. IS. 

PAGE 18 

nv HL OLOSS L-8ANK ELEV 
AROB VOL WA 
XNR 

R-BANK ELEV 
WN €WIN SSTA 

IWNT CORAR TOWIO ENMT 

CCHV- 0.1OOCEHV- 0.3W 
1490 NH CARO USE0 
.SECNU 1.000 

1.000 a 1000.0 
3.22 1196.32 1194.45 1194.00 1195.55 
0.0 797.3 202.7 

0.23 
0.0 190.7 

0.00 0.00 1197.30 
0.00 98.7 0.0 0.0 1193.10 0.00 4 2.05 0.000 0.054 0.070 0.000 1192.10 1306.04 



STA- 130s. 13M. 1464. 
PER 79.7 20.3 
ARU- 1W.7 m.7 

VEL- 4.2 2.1 
D E P W  2.6 1.2 

T l  O l l a  6.nd F l e d  l a l n  m l i n m a t l o n  Stud 113M 1212 9 1  
12  FILE-- C ~ ~ - Q F T . H Z  IIW S p l l t  At Eb 32 f o r  hd Std. 
13  PlWO 

J1 ICHECK fHO N l W  IDIR STRT H n R l C  HVINS 9 WEL FQ 

0. 11. 0. 0. 0.W76 0. 0. 0. 1194.0 0. 

JZNPROC IPWT PR~VI XSEN XSECH FN ALLCC I W  CWIM ITRICE 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31MR92 16142147 PAM 20 

S E W  DEPTH N E L  C R M  WELK EP HV HL 0-1 L-BANK EUV 

?r m !I% E %! ALCd AW A VOL WA R-MWK ELEV 
XNL XHCH XNR YRI EUllN SSTA 

SLOPE XWBL XLCH XWBR ITRIAL IDC ICON1 CMUR TOWID ENDST 

.PRWIO 

CRITICAL DEPTH 10  6E ULCUUTED AT ALL CROSS SECTIONS 

CCUV- 0.100 CEHV- 0.300 
14W NU CARD USED 
.SEW 1.000 

1.000 3.80 1196.90 1194.91 1194.00 1196.19 0.29 0.00 0.00 1197.30 
1600.0 0.0 1106.6 393.4 0.0 233.6 147.1 0.0 0.0 1193.10 

0.00 0.00 4.74 2.67 0.000 0.068 0.070 0.000 1192.IO 1306.1B 
0.007606 0. 0. 0. 0 14 4 0.00 168.86 1464.00 

FLCU DISTRIBUTION FOR SECK)I 1.00 M E L -  1196.90 

STA- 1306. 1300. 1464, 
PER P 73.8 26.2 
AREA- 23 .6  147.1 

VEL- 4.7 2.7 
DEPTH- 3.1 1.8 

1 
31WR92 16142147 

T I  011. Band Flood lain D.lln..tion Stud 11350 1212 9 1  
12 . v L E w a -  CJZ.L!FT.HP F1.w s p i l t  At t i  32 For L.rt sad. 
13 9-6000 

J 1  ICHECK I W  NIW IDlR STRT METRIC HVINS P WEL FP 

0. 12. 0. 0. 0.0076 0. 0. 0. 1194.0 0. 

J2 NPROf IPWT PRFVS XSECV XSECH FN ALLOC I W  CHNIM ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
3IWR92 16142847 PAGE 22 

SECNU DEPTH M E L  CRlWS WELK EP HV HL OLOSS L-BANK ELEV 

%ME 9%: %11 !E: XNCH n~ ACH WA R-BANK ELEV 
XNL XNR 

SLOPE XLO8L XLCH XLOBR ITRIAL IDE 
'OL ELHIN SSTA 

ICONT CORAR TOWID ENDST 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECNU 1.000 

1.000 6.24 1190.34 1196.84 1194.00 1198.W 0.64 0.00 0.00 1197.30 
6000.0 472.4 2068.1 6 9 . 6  186.6 419.8 361.8 0.0 0.0 1193.10 

0.00 2.63 6.83 4.72 0.040 0.050 0.070 0.000 1192.10 1013.46 
0 . 0 0 7 ~  0. 0. 0. 0 20 11 0.00 460.66 1464.02 

FLW DISTRIBUTION FOR SECNC- 1.00 N E L -  1198.34 

STA- 1013. 2 6 .  1303. 1240. 1464. 
PER 9- 6.3 3.1 67.4 33.2 
AREA- 140.9 46.7 419.8 361.8 

VLL- 2.P 3.4 6.0 4.7 
OEPTH- 0.6 1.1 6.6 4.2 

1 
31WR92 16842247 PIPE 23 

11 011. 8.nd Flood I a t n  D.lln..tton Stud 113M 1212 9 1  
12 FILE-- E~~-L !FT .H~  Flow s p l i t  At 56 32 f o r  L e f t  sld. 
13 Q.10000 

J 1  ICHECU 1NQ NINV IDIR STDT METRIC HVIHS 9 WEL FP 





1 
3 U W W  16142147 PAW 2 8  

S p l q t  A t  CP 3 2  F o r  L e f t  

S W R V  PRINTOUT TAILE 160  

S E W  X L W  ELTRD ELLC ELMIN Q M E L  CRlYJ EQ 10.KS VCH AREA .OlK 

S p l t t  A t  CP 32 For L a f t  

S W R V  PRlNTWT TABLE 160  

SECNO Q N S E L  D I N S P  O I N S X  O I F M  T O W I D  X L W  

1 
3 I M R 9 2  l 6 r 4 2 r 4 7  

S W R V  OF ERRORS AN0 SPECIAL NOTES 



HEC-2 WATER SURFACE P W I L E S  
V.nion 4.6.2. h y  1991 
386 E.t.ld.d d o r y  r.rsiol. Au u s t  1991 . 
Dodson h Associ.t.s. I n c  l -M0-!35-~69 . 
RW DLIE 3lmtWL T l W  15:43117 . .............................................. 

X X XXXXXXX XXUX 
X X X  

XXXXX 
X X X X 

X X X  X X 
XXUXXX XXXX X 
X X X  

XXUX XXXXX 
X X 

X X X  X X X 
X X XXXXXXX XXUX XXXXXXX 

3UURS2 15143117 PAGE 1 

..................................... 
HEC-2 WATER SURFACE PIDFILES 

-. 

THIS RUN EXECUTED 31WR92 15843117 

11 G i l a  Band Floodpla in D.lin..tion Study. 11358 12/2/91 
12  F I L E W -  C32-RWT.H2 
13 Flew S p l i t  A t  CP 32 For  Rtght  lid. 

J l  lCHECK IN9 NIW IOIR STRT METRIC HVIW Q WEL FQ 

0. 2. 0. 0. O.OW6 0. 0. 0. 1194.0 0. 

52 N P W  IPLOT PRFVS XSECV XSECH FN ALLDC 18W CHNlY ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

53 VARIABLE CWES FOR SUWRV PRINTWT 

30. 43. 1. 8. 55. 26. 56. 
38. 53. 54. 

46. 47. 5. 
150 

SECNO DEPTH CWEL CRIWS WSELK EG W HL $2; ALOE ACH 
OLMS L-BANI: ELEV 

!k$ %I XNL XNCH ARUB VOL l W A  R-BANI: ELEV 

C XLOBL XLCH 
U I R  

XLOBR ITRIAL IOC 
UTN ELMIN SSTA 

ICON1 COlUR TOW10 ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 

FLW OISTRIOUTION FOR SECNO- 1.00 NSEL- 1192.53 

A 1606. 1648. 
PER C- 100.0 

11 G i l a  Bend Floodpla in D.lin.atlon Study 11358 1212 9 1  
12  F I L E W -  C32-RB(T.H2 Flew S p l i t  A t  ~b 32 For R i g l t  Sid. 
13 p 5 0  

PAGE 3 

J1 ICHECK IN9 N I  W IOIR STRT METRIC HVIHf Q YSEL FQ 

0. 3. 0. 0. 0.0066 0. 0. 0. 1194.0 0. 
52 NPRUF IPLOT PRFVS XSECV XSECH FN ALUIC IBY CHNIU ITRACE 

2.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31111R92 15:43117 PAGE 4 I 

SECNO DEPTH NSEL CRIW WSELK €6 
Q QLO8 WH ARC4 VOL WA R-BANK ELEV 

HV 
QROB ALOB 

HL 
ACH 

OLOSS L-BANK ELEV 



~ l n c  v m  VM v w  XNL XNR YTW E W ~ W  
SWPC X M L  XLM XLOBR $TRIAL XNM 1DC l C W l  CORAR TOW10 

.PRW 2 

CRITICAL OEPTH TO 6C CALCUUTLD AT ALL CROSS SECTIOWI 

FLW DISTRIBUTION FOR 1.00 M E L -  1192.76 

S I C  1603. 1648. 
PER 91 100.0 
AREA. 19.6 

VCL. 2.6 
DEPTH. 0.a 

11 611. Band F l e d  lain D.lin..tion Stud 11361) 12/2 9 1  
TO FILE-. C~Z-R&T.HP Flow S p l i t  At 32 For  Rlg(lt S1d. 
13  9176 

J 1  lCHCCK 1tU N l W  lOIR STRT METRIC HVllU Q YSEL 

0. a. . 0. 0. 0.0066 0. 0. 0. 1194.0 

J2NPROF IPLOT PRFVS XSECV XSEM FN ALWC I W  C W I ~  

3.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECW DEPTH M E L  CRIYS WCLK EG HV HL OLOSS 

%ME 
92: WH 8 :  ALOU ACH VOL 

WTW 
TYA 

VCH XNL XNCH XNR EMlN 
SLOPE XLOBL XLM X W R  ITRIAL IDC IMNT COWR TOW10 

.PROF 3 

CRITICAL 0 b T H  TO UE CALCULATED AT ALL CROSS SECTlMlS 

CCW- 0.100 CEHV- 0.300 
?490 NH CAR0 USED 
.SEW 1.000 

3266 OlVIOEO FLOY 

1.000 0.96 1192.96 1192.71 1194.00 1193.08 0.13 0.00 0.00 
76.0 0.0 76.0 0.0 0.1 26.4 0.0 0.0 0.0 
0.00 0.02 2.84 0.00 0.070 0.034 0.000 0.000 1192.00 

0.006609 0. 0. 0. 0 22 4 0.00 37.96 

FLOY OISTRIBUTION FOR SECNO- 1.00 M L L -  1192.96 

STA- 1493. 1496. 1648. 
0.0 100.0 

PER AREA- 0.1 26.4 
VEL- 0.0 2.U 

DEPTH- 0.0 0.7 

T I  0114 Bend floodpl.in 0.lin.ation Stud 11368 1212 91 
12 FlLElUnE- C32-RWT.HZ Flow S p l i t  At 32 For R i& t  Side 
73 91100 

J1 ICHECK 1W NINV lO1R STRT METRIC HVIW Q WSEL 

0. 6. 0. 0. 0.0066 0. 0. 0. 1194.0 

J2 NPROf lPLOT PRfVS XSECV XSECH FN ALWC IBW CHNIH 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 

1 
31WR92 16143817 

SECW DEPTH CRIWS WSELK EQ HV HL OWSS 
ALOB ACH Am6 VOL TVA 
XNL XNCH XWR WTN EWIN 

SLOPE XLOBL XLCH XWBR ITRIAL 1DC 1CfflT CORAR TOW10 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
"SECW 1.000 

SSTA 
ENBT 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENMT 

PAGE 7 

FQ 

0. 

ITRACE 

16. 

PAGE 8 

L-DMK ELEV 
R-BANK ELEV 
SSTA 
ENOST 



FLW DlSTRIBUT1OW FOR SECWOI 1.00 M E L -  1193.13 

STA- 1491. 1494. 1500. 1 6  1743. 
PER Q- 0.1 0.3 99.6 0.0 
AREA- 

VE, 
0.3 0.7 32.7 0.0 
0.4 0.4 3.0 0.0 

OEPTH- 0.1 0.1 0.9 0.0 

PAGE 9 

T I  all. Bend Floodpl.ln D.lln..tion Study, 11368 1212 91 
12 FILENAME- C32-RWT.HZ F l a  S p l l t  A t  CP 32 For Rlgbt sld. 
13 Q-200 

J1  ICHECK IK) NZNV ID1R STRT METRIC HVlNS Q M E L  FP 

Or 6. 0. 0. 0.0055 0. 0. 0. 1194.0 0. 

J2NPllOF I P M  PRNS XSECV XSECH FN ALLDC I W  CWIW ITRACE 

5.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
3 l W W  15843817 PAGE 10 

S E W  DEPTM M E L  CRIVS WSELK EG HV HL OUDS L-BWK ELEV 
a m  

7 1 1 ~  VLO. 
AW8 ACH $ 2  XNL 

Am0 VOL WA R-BWK ELEV 
XNCH XNR YTN EUlIN SSTA 

SLOPE XLOllL XLW XLOBR ITRIAL IDC ICON1 WRAR TOWID ENOST 

CCHV- 0.100 CEHV- 0.300 
1490 NU CARD USED 
.SECm) 1.000 

FLW DISTRIBUTION FOR SECNO- 1.00 NSEL- 1193.61 

STA. 5 4 1512. 1646. 1741. 1768. 
PER Q- 1.4 2.8 90.9 1.4 3.4 
AREA- 3.3 6.5 51.6 2.9 6.9 

VEL- 0.9 0.9 3.5 1.0 1.0 
OEPTH- 0.4 0.4 1.3 0.0 0.3 

11 011. Band Floedpl.ln D.lln..tlen Study, 11358 1212 91 
TZ FILEWE- C32-RWT.H2 Flow S p l l t  A t  CP 32 For R l& t  Sld. 
73 Q-400 

J1  ICHECK IHq N l W  IDlR STRT HETRlC HVlNS Q WSEL FQ 

0. 7. 0. 0. 0.0066 0. 0. 0. 1194.0 0. 

J2NPROF IPWT PRFVS XSECV XSECH FN ALLDC I W  CHNIH ITRACE 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECW DEPTH M E L  CRIYS WSELK EO HV HL OWSS L-BANK ELEV 

?,ME 
QWB &LOB &CH &ROB VOL TUL R-BANK ELEV % XNL VLOB XNCH XNR WTN ELMIN SSTA 

SLOPE XWBL XLCH XWBR ITRIAL IDC ICDHT CORAR TOW10 ENOST 

.PROF 6 

CRITlCAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIDHS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECHO 1.000 

FLW DISTRIBUTION FOR SECNO- 1.00 NSEL- 1194.17 

511- 1477. 1494. 1526. 1 1648. 1741. 1797. 
PER 9- 3.3 6.5 0.0 73.6 5.0 11.7 
AREA- 10.5 20.5 0.0 75.5 12.6 29.8 

VEL- 1.3 1.3 0.0 3.9 1.5 1.6 

a OEPTH- 0.6 0.6 0.0 1.7 0.1 0.5 

31WR92 15:43817 

PAGE 11 

PAGE 12 

PAGE 13 



. - --" 
J1 ICHECK INQ NlNV IDlR STRT METRIC HVINS Q 

0. 8. 0. 0. 0 . 0 0 ~  0. 0. 0. 

a2 NPRW IPWT PRFVS XSECV XSECH PN ALLOC IBV 

7.0 0. -1.0 0. 0. 0. -1. 0. 

WSEL 

1194.0 

CHNIM 

0. 

S E M  DEPTH M E L  C R M  WSCLK EQ HV HL 

9 1 w  9k:; % A L O O A C H  A m  VOL 
XNL XNW XNR W N  

S W C  XLOBL XLW XLO6R ITRIAL IDC ICON1 CORAR 

OLOSS 
TUA 
EWIN 
TORllD 

L-BN4K ELEV 
R-8WK ELEV 
SSTA 
ENOST 

.PIIOI 7 

CRITICAL OCPTH TO BE CALWUTW AT ALL CROSS SECTIONS 

CCHV- 0.100 CEIIV- 0.100 
1490 W CARD USW 
* S C M  1.000 

3266 OfVIDEO FLW 

f L W  DISTRIBUTION FOR SEENe 1.00 M E L -  1194.49 

STA- 1473. 1494. 1 3  1596. 1 6 .  1741. 1814. 
PER P 4.1 0.0 0.2 66.0 6.8 16.0 
AREL- 18.6 32.4 1.7 90.2 2 . 4  50.7 

VEL- 1.6 1.5 0.6 4.3 1.9 1.9 
DEPTH- 0.8 0.8 0.0 2.0 0.2 0.7 

PAQE 15 

Qll. 8.nd Flood l a l n  O.lln..tlen Study. 
FILEWE- c ~ ~ - R & ~ T . H z  F l a  S p l l t  A t  CP 

9 - 0 0  

J1  ICHECK INQ NlNV IOlR STRT METRIC HVINS 9 

0. 9. 0. 0. 0.0066 0. 0. 0. 

J 2 N P W F  IPLOT PRfVS XSCCV XSECH FN ALLDC IBW 

8.0 0. -1.0 0. 0. 0, -1. 0. 

WSEL 

I l94.U 

CHNIM 

0. 

- 
PAQE 16 

SECW DEPTH M E L  CRIWS WSELK EQ HV HL 

?IME 
QLOB QUO8 ALOB ACH AROB VOL 9:; VROB VLOB XNL XNCH XNR WTN 

SLOPE XLOBL XLCH XWBR ITRIAL IOC ICON1 CORAR 

OLOSS 
l n A  
EWIN 
TOWID 

L-BINK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

'PROP a 
CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 W CARD USED 
.SECNO 1,000 

3266 DIVIDED FLW 

FLW DISTRIBUTION FOR SECW 1.00 CWSEL- 1194.75 

STA- 1470. 1494. 1541. 1696. 1646. 1741. 1828. 
PER e 4.6 9.0 0.6 5B.9 8.0 19.0 
ARM- 22.4 43.8 4.7 102.2 30.2 71.6 

VEL- 1.6 1.6 0.8 4.6 2.1 2.1 
DEPTH- 0.9 0.9 0.1 2.2 0.3 0.8 

1 
31WR92 18843817 

11 011. Band Floodplafn O.lfn.atlon Stud 11368 1212 91 
12 FILEWE- C32-RGHT.H2 f low S p l l t  At i/ 32 f o r  R+gCt Sld. 
13 Q.lOOO 

PAQE 17 

J1 ICHECK INQ NlNV IDIR STRT METRIC HVINS Q 

' 0. 10. 0. 0. 0.0066 0. 0. 0. 

52 NPROHIP l P U n  PRFVS XSECV XSECH FN ALLDC IBV 

9.0 0. -1.0 0. 0. 0. -1. 0. 

wseL 

1194.0 

CHNIM 

0. 

PAQE 18 





FLW DISTRIWTIOW r01 SCCWO. 1.00 M C L -  1197.13 

111. 1404. 1494. 1 6 6 3  1 8 9 6  16U. 1741. 1982. 
PER Q. 6.4 13.8 4.6 28.7 13.1 32.7 
ARU- 92.4 l H . 6  76.2 218.4 179.7 426.0 

VEL. 3.6 3.8 3.0 6.6 3.8 
OEPTH- 

3.1 
3.1 2.9 2.3 4.2 1.9 2.0 

1 
31WR9Z 16r43$17 PAM 23 

11 911. nand Ploed lain Dol1n.mt1on Stud 113M 12 2 9 1  n r r w -  caz-aLr.lo Flew s p l t t  A t  Kb 32 For  RC&t sld. 
13  Q.10000 

JI ICHCCK I W ~  n ~ m  IDIR STRT METRIC H V ~ N S  a WCL FQ 

0. 13. 0. 0. 0.0066 0. Or 0. 1194.0 0. 

J2NPP.W I P W  PRWS XSCCV XIIlCH FN ALLDC IN CWW ITRICE 

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

1 
3lWR92 16143117 PAM 24 

SECNO DEPW WEL CRIWS wscu EO HV HL OLOSS L-UWK ELEV 

9IWL 9:: %; 9:: Am"" ACH VOL WA R-DANK €LEV 
XNL XNCH XNR WTN EWlN SSTA 

SLOPE XLO8L XLUl XLOBR ITRIAL 1DC IW CORIR TOW10 ENOST 

CWV- 0.100 CEW- 0.300 
1490 NH CARD USE0 
.SEW0 1.000 

1.000 6.62 1198.62 1197.28 1194.00 1199.01 0.49 0.00 0.00 1194.10 
10000.0 24P1.9 2299.6 5278.4 660.0 290.8 1078.4 0.0 0.0 1197.30 

0.00 4.40 7.91 4.09 0.070 0.047 0.060 0.000 1192.00 1463.98 
0.006621 0. 0. 0. 0 23 7 0.00 660.96 2024.94 

FLW DISTRI6UTION FOR SEClSm 1.00 M E L -  1190.62 

STA- 1464. 1494. isas. 16o8. ism. 4 .  z o a .  
PER Q- 6.9 13.4 5.0 23.0 16.6 36.2 
AREA- 134.1 294.7 121.1 290.8 308.8 769.6 

VEL- 4.4 4.6 4.1 7.9 6.4 
OCPTH. 

4.7 
4.8 4.3 3.7 6.6 3.3 2.7 

1 
31WR92 16143817 PABL 26 

11 011. Bend Flood l a f n  O. l fnoat fon Stud 11368 1212 91 r z  r r L r w r -  C ~ Z - a L . w  Flow s p i j t  A t  & 32 For  wObt sfd. 
13 9116000 

J I  ICHECK I W p  NINV IDIR STRT METRIC HVINS 9 WEL F9 

0. 14. 0. 0. 0.0066 0. 0. 0. 1194.0 0. 

52NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITUACE 

13.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

1 
3lMR92 16843rl7 PAOE 26 

sfcm DEPTH WEL CRIW WSELK EO nv HL OLOSS L-BANK ELEV 
PROD ALOB 

?IN£ 9:: $1 VROB 
ACH 111106 VOL WA R-BIUIK €LEV 

XNL XNCH XNR WTN E M I N  SSTA 
SLOPE XLOOL XLCH XLOBR ITRIAL IDC ICWT COUAR TOWID ENDST 

.PROF13 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECW 1.P00 
3 2 ~  CROSS SECTION 1.00 EXTENDED 0.16 rEET 

FLW DISTRIBUTION FOR SCCm 1.00 M C L -  1199.66 

A 1 4  1494. 1663. 1696. 1648. 1741. 2071. 
PER e 0.4 1z.a 6.0 20.3 7 . 4  39.0 
ARU- 166.3 366.3 1 4  3 U . 1  408.4 1091.9 

VEL- 4.9 5.2 4.8 8.0 6.4 6.4 
DEPTH- 6.8 6.3 4.7 6.6 4.4 3.3 



..................................... THIS RUN EXECUTED 311UR92 15:43123 
HEC-2 WATER SURFACE P W I L E S  

V-ulon 4.6.21 Mar 1991 ...................... .............. 
NOTE- ASTERISK (9 AT LEFT OF CWSS-SECTIOW W E R  IWICATES IEUI6E I N  S W R V  OF E R W  LIST 

S p l i t  At  CP 32 For Rlght 

sums* PRINTOUT 

S E W  Q M E L  OEPW V W  VCn VRW WEIR QPR 10.KS SECW SSTA E W T  
1.000 26.00 1192.53 0.53 0.00 
1.000 50.00 1192.76 0.76 2.00 0.00 0.00 0.00 65.96 

0.00 2.55 0.00 
1.00 1604.70 1637.21 

1.000 76.00 1192.96 0.96 0.00 0.00 65.- 
0.02 1.00 1603.43 1637.73 

1.000 100.00 1193.13 
2.84 0.00 0.00 0.00 66.89 

1.13 0.40 3.04 0.02 0.00 0.00 65.66 1.00 1493.27 1638.16 
1.000 200.00 1193.61 1.61 0.87 3.53 1.00 1491.02 1742.50 
1.000 400.00 1194.17 2.17 1.26 3.90 1.57 

0.98 0.00 0.00 66.72 1.00 1484.71 1767.84 
1.000 600.00 1194.49 2.49 0.00 0.00 64.93 

1.45 4.32 1.90 
1.00 1477.48 1796.86 

1.000 800.00 1194.75 2.75 0.00 0.00 66.07 
1.58 4.61 1.00 1473.24 1813.87 

1.000 1000.00 1194.97 2.97 1.69 4.8. 2 0.00 0.00 66.06 
2.13 0.00 0.00 66.07 1.00 1469.84 1827.56 

1.000 1500.W 1195.42 3.42 1.93 5.24 2.85 0.00 0.00 55.44 1.00 1466.98 1839.05 
1.000 50W.00 1197.13 5.13 3.38 6 . a  3 0.00 0.00 55.82 1.00 1484.00 1882.27 
1.000 10000.00 1198.52 6.52 4 . U  7.91 4.89 0.00 0.00 66.21 1.00 1463.99 1952.01 
1.000 15000.00 1199.56 7.56 5.07 8.- 5.65 0.00 0.00 66.03 1.00 1463.98 2024.94 1-00 1463.97 2071.00 

1 
311UR92 15143117 PAOE 20 

S p l l t  At CP 32 For Rimht 

S W R V  PRINTOUT TABLE 160 

SECW XLW ELTRO ELLC EUIIN Q M E L  CRlVf EG 10.W VCH AREA .01K 
1.000 0.00 0.00 
1.000 0.00 0.00 

0.00 1192.00 25.00 1192.53 1192.42 1192.60 65.96 
0.00 1192.00 50.00 1192.76 1192.58 1192.86 65.8. 

2.08 12.01 3.08 
1.000 0.00 0.00 2.55 19.61 6.16 
1.000 

0.00 1192.00 75.00 1192.96 1192.71 1193.08 65.89 
0.00 0.00 0.00 1192.00 100.00 1193.13 1192.83 1193.27 ,65.56 2.84 26.46 9.24 

1.000 0.00 0.00 0.00 1192.00 200.00 1193.61 1193.26 1193.79 66.72 3.04 33.75 12.35 
1.000 0.00 0.00 0.00 1192.00 400.00 1194.17 1193.83 1194.35 64.93 3.53 71.18 24.48 
1.000 0.00 0.00 0.00 1192.00 600.00 1194.49 1194.12 1194.70 66.07 3.90 148.84 49.64 
1.000 0.00 0.00 0.00 1192.00 800.00 1194.75 1194.35 1194.97 66.07 4.32 212.84 73.81 
1.000 0.00 0.00 0.00 1192.00 1000.00 1194.97 1 9 4 . 5 4  1195.20 66.06 4 274.83 98.42 
1.000 0.00 0.00 0.00 1192.00 1500.00 1195.42 1194.90 1195.66 6 5 . U  4.8. 334.12 123.03 
1.000 0.00 0.00 0.00 1192.00 5000.00 1197.13 1196.23 1197.47 65.82 5.24 473.85 186.43 
1.000 0.00 0.00 0.00 1192.00 10000.00 1198.52 1197.25 1199.01 66.21 6.58 1189.27 616.29 
1.000 0.00 0.00 7.91 1919.11 1228.09 0.00 1192.00 15000.00 1199.55 1198.04 1200.18 66.03 8.85 2529.08 1845.92 

3, 15:43117 
PAW 29 

Split At CP 32 For Illght 

SUIURV PRINTOUT TABLE 150 

SECW Q M E L  D I M P  OIFUSX O I F M  TOWID XLCH 

1.000 25.00 l l92.53 0.00 0.00 -1.47 32.51 
1.000 50.00 1192.76 0.23 0.00 

0.00 -1.24 34.29 0.00 
1.000 75.00 1192.96 0.19 0.00 -1.04 37.96 
1.000 100.00 1193.13 0.17 0.00 

0.00 -0.87 48.12 0.00 
1.000 200.00 1193.61 0.- 0.00 -0.39 106.63 
1.000 400.00 1194.17 0.55 0.00 0.00 
1.000 600.00 1194.49 0.32 0.00 

0.17 174.72 0.00 
1.000 000.00 1194.75 0.26 0.00 0.49 219.35 0.00 
1.000 1000.00 1194.97 0.75 255.24 

0.22 0.00 
0.00 

1.000 1500.00 1196.42 
0.97 285.37 

0.44 0.00 
0.00 

1.000 5000.00 1197.13 
1.42 343.48 0.00 

1.000 10000.00 1198.52 
1.71 0.00 
1.39 

3.13 483.84 0.00 
0.00 

1.000 15000.00 1199.56 4 5 2  560.96 0.00 
1.04 0.00 5.56 607.03 0.00 

1 
31WR92 15:43z17 

S W R V  OF ERRORS AN0 SPECIAL NOTES 

cnRa44t)karso- 

F i l e  - C32-RWl.H2 
*=h 31. 1992 Smst. 3.4.1.4. C32 Page 14 
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..................................... 
HEC-2 WATER SURFACE PROFILES 

V- rs ion  4.6.21 May 1 9 9 1  ..................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  x X 
XXXXXXX XXXX X XXKXX XXXXX 
X X X  X X 
X X X  x X X 
X X XXXXXXX XXXXX xxxxxxx 

PAGE 1 

THIS RUN EXECUTE0 31WU92 15843846 

7 1  011. Band Floodpl.ln O.lin..tlon Study, 11358 11 /22 /91  
1 2  FILEHUH- CIO-LEFT.H2 
1 3  Flow S p l i t  A t  CP 40 F o r  L - l t  Std. 

J 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ 

0. 2. 0. 0. 0.0100 0. 0. 0. 1602.0 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITPACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0 .  15. 

53  VARIABLE COOES FOR S W R V  PRINTWT 

38. 43. 1. 8. 55. 26. 56. 48. 47. 5. 
UI. 53. 54. 150 

NC 0.060 0.046 0.070 0.1 0.3 
NH 6. 0.060 1036.0 0.080 1046.0 0.046 1078.0 0.080 1083.0 0.070 
NH 1090.0 0.010 1090.1 

25.0 50.0 75.0 100.0 200.0 400.0 600.0 oUU.0 1000.0 
1 5 A i f i  5000.0 10000.0 15000.0 

8.0 1036.0 1090.0 0.0 0.0 0.0 
GR 1640.0 600.0 1603.7 1000.0 1603.2 1036.0 1501.0 1045.0 1600.7 1078.0 
OR 1602.0 1083.0 1602.0 1090.0 1620.0 1090.1 

1 
31MR92 16843:bS PAGE 2 

SECNO DEPTH WSEL CUIWS WSELK EG HV HL OLOSS 

%HE 
QLOU %! QROB ALOB AR08 VOL TV1 

XNR VLOB VROB XNL XNCH WTN ELMIN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COPAU TOW10 

.PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

F L W  OISTRIBUTION FOR SECNO- 1.00 WSEL- 1601.28 

STA- 1044. 1083. 
PER a- 100.0 
AREA. 15.0 

VEL- 1.7 
DEPTH- 0.4 

7 1  011. Bend Floodpl.1n O.lin..tion Study. 11358 11 /22 /91  
72 FILENIVIE- C4O-LEFT.H2 F l o w  S p l i t  A t  CP 40 For  L m l t  Sld. 
T3 9-30 

J l  ICHECK INQ NlNV I O l R  STRT METRIC HVlNS Q WSEL 

0. 3. 0. 0. 0.0100 0. 0. 0. 1602.0 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN A L U K  IBW CHNlH 

2.0 0. -1.0 0. 0 .  0. -1. 0. 0. 

1 
31MR92 15143845 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS 
Q QLOB QCH QROB AWB ACH AROB VOL W A  

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1603.20 
1602.00 
1043.86 
1080.23 

PAGE 3 

PAGE 4 

L-BANK ELEV 
R-BANK ELEV 



TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT 

WTN ELMIN SSTA 
CORAR TOW10 ENOST 

.PROF 2 

CRITlCAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USEO 
' S E W  1.000 

1.000 0.81 1501.51 1601.25 1602.00 1601.58 0.07 
50.0 0.0 50.0 0.0 0.0 23.6 0.0 
0.00 0.00 2.11 0.00 0.000 0.051 0.000 

0.009895 0. 0. 0. 0 I 8  4 

F L W  OISTRIBUTION FOR SECNOI 1.00 M E L -  1601.51 

STA- 1043. 1083. 
PER 9- 100.0 

A R E  23.6 
VEL- 2.1 

DEPTH- 0.6 

T I  Gtl. Band F l o o d p l a t n  Lhltn..tlon Study. 11368 11 /22 /91  
1 2  F l L E H M -  C4O-LEFT.H2 F l a  S p l t t  A t  CP 40 F o r  L a l t  Sid. 
1 3  q-75 

J 1  ICHECK INQ NINV l O I R  STRT METRIC HVINS 

0. 4. 0. 0. 0.0100 0. 0. 

JPNPROF IPLOT PRFVS XSECV XSECH FN ALLOC 

3.0 0. -1.0 0. 0. 0. -1. 

SECNO DEPTH WSEL CRIWS USELK EG HV 
9 QLOB QCH 9ROB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XWBR ITRIAL IDC ICONT 

.PRW 3 

CRITICAL OEPTH TO 8E CALCULATEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CAR0 USEO 
.SECm) 1.000 

1.000 1.00 1601.70 1601.38 1602.00 1501.79 0.09 
75.0 0.0 75.0 0.0 0.0 31.0 0.0 
0.00 0.00 2.42 0.00 0.000 0.052 0.000 

0.010020 0. 0. 0. 0 11 2 

F L W  DISTRIBUTION FOR SECm- 1.00 WSEL- 1601.70 

STA- 1042. 1083, 
PER 9- 100.0 
AREA 31.0 

VEL- 2.4 
DEPTH- 0.8 

PAGE 5 

9 WSEL F9 

0. 1602.0 0 .  

I BY CHNIM ITRACE 

0. 0. 15. 

PAGE 6 

HL OLOSS L-BANK ELEV 
VOL 'RIA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOWID ENDST 

7 1  611. B.nd Floodpl.in O.ltn..tlon Study. 11358 11 /22 /91  
1 2  FILENWE- C4O-LEFT.H2 F l o w  S p l t t  A t  CP 40 F o r  L e f t  Std. 
1 3  9-100 

J1 ICHECK I W  NINV IOIR STRT METRIC HVINS 9 WSEL F9 

0. 5. 0. 0. 0.0100 0. 0. 0. 1602.0 0. 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALWC 18W CHNIM ITRACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
9LOB PRO0 ALOB ACH - AROB VOL TWA R-BANK ELEV 9::: VWB VLOB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOWlD ENOST 

.PROF 4 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USEO 
.SECNO 1.000 

1.000 1.17 1601.87 1601.49 1602.00 1601.98 0.11 0.00 0 .00  1603.20 
100.0 0.0 100.0 0.0 0.0 37.8 0.0 0.0 0.0 1502.00 
0.00 0.00 2.65 0.00 0.000 0.053 0.000 0.000 1600.70 1041.44 

0.009988 0. 0. 0. 0 14 4 0.00 41.05 1082.50 

F L W  DISTRIBUTION FOR SECNU- 1.00 CWSEL- 1601.87 

STA- 1041. 1083. 

C I O ~ ~ H l b * * o ~  

Harsh 31. 1992 

PAGE 7 

PAGE 8 

Sect. 3.4.1.4. C40 Page 2 



PER 9- 100.0 
AREA- 37.8 

VEL- 2.6 
DEPTH- 0.9 

PAGE 9 

T I  G i l a  Bend F l o o d  1.4" D.lfn..tion S t u d y  1136B 11/22 /91  rz  FILEW- CIO-LEFT.HO F low s p l t t  ~t c i  40 F o r  ~.ft s t d a  
1 3  Q-2W 

JI ICHECK INU NINV IOIR STRT METRIC HVINS Q WSEL 

0. 6. 0. 0. 0.0100 0. 0. 0. 1602.0 

J 2 N P W  IPLOT PRfVS XSECV XSECH FN A L E  I W  C W I H  

5.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECNO DEPTH N I E L  CRIWS WSELK EG HV HL OWSS 
9LOI  

?lM VLOm % %z ALOB ACH AWE VOL W A  
XNL XNCH XNR WlN ELMIN 

SLOPE XLOBL XLCH XLMR ITRIAL IDC I C W T  CODAR TOWID 

"PROF 6 

CRITICAL OEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

CMV- 0.100 CEHV- 0.300 
1490 NH CAR0 USED 
' S E W  1.000 

1.000 1.71 1602.45 1601.84 1602.00 1602.59 0.14 0.00 0.00 
200.0 0.0 200.0 0.0 0.0 65.5 0.0 0.0 0.0 

0.00 0.00 3.05 
0.009919 0. 0. 0. 0 8 5 0.00 50.92 

0.00 0.000 0.057 0.000 0.000 1600.70 

F L W  DISTRIBUTION FOR S E C W  1.00 CWSEL- 1602.45 

STA. 1039. 1090. 
PER Q- 100.0 

AREA- 65.6 
VEL- 3.1 

DEPTH- 1.3 

11 Gtl. Bend Fiouapl.in O.lin..tion s t u d  11358 11 /22 /91  
1 2  FILENWE- CIO-LEFT.HZ F l o w  S p l i t  A t  cb 40 F o r  L e r t  Sid. 
T3 Q-400 

J1 ICHECK INQ NINV IDIR STRT METRIC HVlNS 9 WSEL 

0. 7. 0. 0. 0.0100 0. 0. 0. 1602.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBU CHNIM 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECNU DEPTH WSEL CRIWS WSELK EG HV HL OLOSS 
QLOB QROB 

?IME VLO5 ?fI VROB 
ALOB ACH AROB VOL WA 
XNL XNCH XNR WIN ELMIN 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 COPAR TOWID 

.PROF 6 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

F L W  DISTRIBUTION FOR SECNU- 1.00 NSEL-  1603.16 

STA* 1036. 1090. 1090. 
PER Q- 100.0 0.0 

AREA- 103.0 0.0 
VEL- 3.9 0.1 

OEPTH- 1.9 0.6 

T I  G i l a  Band F l o o d  l e t n  D. l in.at ion Study  11358 11 /22 /91  
1 2  FILENAUE- CIO-L!FT.HZ F low s p l i t  ~t c 6  40 F o r  ~.rt s1d. 
1 3  Q.600 

J1 ICHECK INQ NINV IOIR STRT METRIC HVINS q WSEL 

0. 8. 0. 0. 0.0100 0. 0. 0. 1602.0 

J 2 N P R O f  IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIH 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

FQ 

0. 

ITRACE 

15. 

PAGE 10 

PAGE 1 1  

PAGE I 2  

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

PAGE 13 

c40mwwtHldrYo- 

Marsh 31, 1992 



PAGE 1 4  

SECNO DEPTH N S E L  CRIYS =ELK EG HV HL OLOSS 
Q QLOB W U  QWB ALOB ACU AROB VOL WA 
TIME VLOB VCH VROB XNL XNCH XNR WN E W I H  
SLDPE XLWL XLCH XWBR ITRIAL IDC ICON1 CODAR TOWlO 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENWT 

CRITICAL OEPTH TO BE CALCULATEO AT ALL CROSS SECTIDNS 

ccnv- 0.100 CEHV- 0.300 
1490 NU CARO USED 
.SECNO 1.000 

1.000 2.97 1603.67 1602.79 1602.00 1603.99 0.32 0.00 0.00 
600.0 7.5 592.5 0.0 7.9 130.5 0.0 0.0 0.0 

0.00 0.94 4.54 0.15 0.060 0.059 0.010 0,000 1600.70 
0.009SB5 0. 0. 0. 0 1 4  5 0.00 87.82 

FLOW OISTRIBUTION FOR SEC- 1.00 NSEL-  1603.67 

STA- 1002. 1036. 1090. 1090. 
1.2 98.8 0.0 

AREA- 
PER '* 

7.9 130.5 0.0 
VEL- 0.9 4.5 0.1 

DEPTH- 0.2 2.4 0.8 

PAGE 15 

T I  Gll. Bend Floodplain h l l n a m t t o n  Study, 11358 l l / 2 2 / 9 1  
1 2  F I L E M -  CIO-LEFT.H2 F l a  S p l l t  A t  CP 40 F o r  L e t t  Sld. 
1 3  W O  

J 1  ICHECK In9 NINV IOIR STRT METRIC HVINS Q WSEL 

0. 9. 0. 0. 0.0100 0. 0. 0. 1502.0 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLOC 1BW CHNIM 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 

PAGE 16 

SECNO DEPTH M E L  CRIWS WSELK EG HV HL OLOSS 
Q QLOB W H  QROB ALOE AROB VOL W A  
TIME VLOB VROB XNL XNCH XNR WTN 

VCN XLOBR ITRIAL IDC 
E W l N  

SLOPE XLOBL XLCH ICDNT CORAR TOW10 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

CRITICAL DEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECNO 1.000 

1.000 3.36 1604.06 1603.13 1602.00 1604.43 0.37 0.00 0.00 
800.0 39.5 760.5 0.0 22.6 151.4 0.0 0.0 0.0 

0.00 1.75 5.02 0 .15  0.060 0.059 0.010 0.000 1600.70 
0.010007 0. 0. 0. 0 17 4 0.00 93.96 

FLOW OISTRIBUTION FOR SECNO- 1.00 NSEL-  1604.06 

STA- 996. 1000. 1036. 1090. 1090 
PER a- 0.1 4.9 95.1 0.0 

AREA- 0.7 21.9 151.4 0.0 
VEL- 0.8 1.8 5.0 0.1 

OEPTH- 0 . 2  0.6 2 . 8  1.0 

PAGE 17 

T I  Gtl. 8.nd F l o o d p l a t n  O.lln.atton Study, 11358 11 /22 /91  
1 2  FILENIHE- C40-LEFT.H2 F low S p l l t  A t  CP 40 F o r  L e f t  S4d. 
73  Q-1000 

J1 ]CHECK INU NINV I D I R  STRT METRIC HVINS Q WSEL 

0. 10. 0. 0 .  0.0100 0. 0 .  0. 1602.0 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM 

9.0 0. -1.0 0. 0. 0. -1. 0. 0. 

PAGE 1 8  

SECNO DEPTH M E L  CRIWS WSELK EG HV HL 
QLOB 

OLOSS 

?,HE $2 QROB ALOB ACH AROB VOL W A  
VLOB VROB XNL XNCH XNR WTN E W I N  

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

-PROF 9 

CRITICAL OEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USED 
.SECNO 3.000 

1.000 3.69 1604.39 1603.52 1602.00 160L.81 0.42 0.00 0.00 
1000.0 83.5 916.5 0.0 36.4 169.3 0 . 0  0 .0  0.0 

0.00 2.29 5.41 0.15 0.060 0.059 0.010 0.000 1600.70 

C49 Row Wt WdmYo O . l o U l m  

March 31. 1992 



F L W  DISTRIBUTION FOR S E C W  1 .OO NSEL-  1604.39 

STA- 992. 1000. 1036. 1090. 1090. 
PER P 0.3 8.0 91.6 0.0 

AREA* 2.6 33.8 169.3 0.0 
VEL- 1.2 2.4 5.4 0.1 

DEPTH- 0.3 0.9 3.1 1.2 

T I  811. Band f l o o d p l a i n  D.lin..tion S t u d y  113% 11/22/91 
1 2  FILE-- C40-LEFT.H2 F l e w  S p l i t  A t  c 6  40 F o r  L e f t  S i d e  
1 3  9-1500 

J 1  ICHECK Itq NINV I O I R  STRT METRIC HVINS Q WSEL 

0. 11. 0. 0. 0.0100 0. 0. 0. 1602.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC I W  CHNIM 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. 

S E W  DEPTH N S E L  C R I W  WSELK EG HV HL OLOSS 
QROB 

9 I " E  Q!! 92  VROB 
ALOB ACH AROB VOL TVA 
XNL XNCH XNR n N  ELHIN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORIR TOW10 

PAQE 20 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
EWST 

.PmFIO 

CRITICAL OEPTH TO IIE CALCULATE0 AT ALL CROSS SECTIONS 

F L W  OISTRIBUTICU FOR SECHP 1.00 NSEL-  1606.08 

STA- 985. 1000, 1036. 1090. 1090. 
PER Q- 1.4 13.6 85.2 0.0 

ARE&- 10.5 58.8 206.8 0.0 
VEL- 1.9 3.4 6.2 0 .1  

DEPTH- 0.7 1.6 3.8 1.5 

T I  041. Band F l o o d p l a i n  0.lin.ation S t u d y ,  11358 11 /22 /91  
1 2  FILENWE- C4O-LEFT.H2 F low S p l l t  A t  CP 40 F o r  L e f t  Sid. 
1 3  9-5000 

J 1  ICHECK It@ NlNV I D I R  STRT METRIC HVINS Q WSEL 

0. 12. 0, 0. 0.0100 0. 0. 0. 1602.0 

J P N P W F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECW DEPTH WSEL CRIYS WSELK EG nv HL OLOSS 
QLOB QROB 

?IHE 91 VROB 
ALOB ACH AROB VOL W A  

VLOB XNL XNCH XNR WTN ELHIN 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO 

.PROF11 

CRITICAL DEPTH TO BE CALCUUITEO AT ALL CROSS SECTIONS 

F L W  OISTRI8UTICU FOR SECW- 1.00 N S E L -  1608.10 

STA- 952. 1000. 1036. 1090. 1090 
PER 9- 9 . 0  23.3 67.8 0.0 

AREA- 106.7 1 6 . 4  359.8 0 . 1  
VEL- 4.2 6.9 9.2 1.0 

DEPTH- 2.2 4.7 6.8 3.1 

11 611. Band Floodpl.in D.lin..tlon Study .  11358 11 /22 /91  
1 2  FILENUIE- C40-LEFT.HZ F l o w  S p l l t  A t  CP 40 F o r  L e f t  Old. 
73 Q-lo000 

J1 [CHECK IM NINV IOIR STRT METRIC HVINS Q WSEL 

PAGE 19 

PAGE 2 1  

I j ,  

PAGE 22 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

PAGE 23 



0. 13. 0. 0. 0.0100 0. 0. 0. 1502.0 0. 

J2 NPROC IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31WR92 15243:45 PAGE 24 

e S E W  DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

31m QLOB %! 2 ACH A m B  VOL N A  R-BANK ELEV 
VLOB XNL XNW XNR WTN ELMIN SSTA 

SLOPE XLOBL X L W  XLOBR ITRIAL IM: ICONT CORAR TOWID ENOST 

.PROF12 

CRITICAL OEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 H CARD USED 
. S E W  1.000 

1.000 10.10 1610.80 1609.21 1602.00 1512.36 1.56 0.00 0.00 1603.20 
lWOO.0 4101.9 5897.8 0.3 542.2 515.4 0.2 0.0 0.0 1502.00 

0.00 7.57 1l.U 1 . 2  0.060 0.059 0.010 0.000 1604.70 921.78 
O.OlOl45 0. 0. 0. 0 29  8 0.00 168.27 1090.05 

FLCU DISTRIBUTION FOR S E M -  1.00 W E L -  1610.80 

STA- 922. 1000. 0 3  1090. 1090. 
PER 9- 6 1  24.9 69.0 0.0 
AREA- 277.7 264.6 515.4 0.2 

VEL- 5.6 9.4 11.4 1.3 
DEPTH- 3.5 7.3 9.5 4 .4  

PAGE 25 

T I  G l l a  Bend F l o o d p l a i n  0.lln.mtlon Study, 11358 11 /22 /91  
T2 F I L E W E -  C4O-LEFT.HZ F l o w  S p l l t  A t  CP 40 F o r  L e f t  Std. 
73  9-15000 

J 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ 

0. 16. 0. 0. 0.0100 0. 0. 0. 1602.0 0. 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN ALUK IBW CHNlM ITRACE 

13.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLO8 QROB ALOB VOL W A  R-BANK ELEV 2::: v,, 

ARO8 
XNR TIME VLOB XNL XNCH WTN E M I N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOW10 ENDST 

.PWF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
I 4 9 0  NH CAR0 USED 
'SECHO 1.000 

1.000 12.18 1612.88 1511.02 1602.00 1514.80 1.92 0 .00  0.00 1603.20 
15000.0 6894.0 8105.5 0.5 803.4 627.7 0.3 0.0 0.0 1602.00 

0.00 8.58 12.91 1.44 0.050 0.059 0.010 0.000 1600.70 898.87 
0.009937 0. 0. 0. 0 32 9 0.00 191.19 1090.05 

FLCM DISTRIBUTION FOR SECNO- 1.00 WSEL- 1612.88 

STA- 899. 1000. 1035. 1090. 1090. 
PER 9- 21.0 24.9 54.0 0.0 

A R E  464.0 339.4 627.7 0.3 
VEL- 5.8 11.0 12.9 1.4 

DEPTH- 4.6 9.4 11.6 5.4 

31MR92 15:43:45 PAGE 27 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.r.ion 4.5.2; May 1991 ..................................... 
THIS RUN EXECUTED 31MAR92 1 5 i 4 3 1 5 1  

NOTE- ASTERISK ("1 AT LEFT OF CROSS-SECTION NMBER INDICATES MESSAGE I N  S W R Y  OF ERRORS LIST 

S p l l t  A t  CP 40 F o r  L a f t  

SUWIIRY PRINTWT 

SECW Q CWSEL OEPTH VLOB VCH VROB W E I R  QPR 10.KS SECNO SSTA ENDST 

04aRorWlHldrYoWar*a 

Marsh 31, 1992 Seat. 3.4.1.4. C4O Peg. 6 



S p l j t  A t  CP 4 0  For L.ft 

S U W I R V  PRINTOUT TIBLE 1 5 0  

SECNU XLCH ELTRO ELLC ELNIN Q M E L  CRIWS EG 1O.US VCH AREA .01K 

S p l l t  A t  CP 40 F o r  L e f t  

S W R V  P R l N T W T  TABLE 150  

SECNO Q CWSEL O l N S P  D l N S X  O I F M  T O W 1 0  XLCH 

1 
31PAR92 15:43145 

S W R Y  OF ERRORS AND SPECIAL NOTES 

PAGE 2 9  

PAGE 3 0  \e 



HEC-2 WATER SURFACE P W I L E S  
V.rsion 4.6.2; my 1991 
386 Ex tendad a r y  r.rsion. August 1991 : . h d s o n  L A..osi.t... I n c  1-800-235-8069 
R M O A T E  311UR9Z TIME 15:44810 .............................................. 

..................................... 
HEC-2 WATER SURFACE P W I L E S  

V.r.ion 4.6.2: h y  1991 ..................................... 

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

P A M  I 

THIS RUN EXECUTED 311UR92 15:4411O 

T I  G i l a  Band F l o o d p l a i n  O.lin..tion Study. 11358 11 /22 /91  
1 2  FILENWE- CIO-II2.RWT 
73 F low S p l i t  A t  CP 40 F o r  R i g h t  sid. 

J I  ICHECK I W  NINV I D I R  STRT METRIC HVlNS 9 WSEL FQ 

0. 2. 0. 0. 0.0100 0. 0. 0. 1602.0 0. 

J Z N P W F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.0 0. -1.0 0 .  0. 0. -1. 0. 0 .  1s. 

J3 VARIABLE CWES FOR S W R Y  PRINTWT 

38. 43. 1. 8. 55.  26. 56. 46. 47. 5. 
38. 53. 54. 150 

1 
31WR92 1 5 i 4 4 i l O  PAGE 2 

SECNO DEPTH WSEL CRIWS WSELK EG nv HL 
QLOB 

OLOSS L-BANK ELEV 

%I 9R0B ALOB ACH AROB VOL W A  R-BANK ELEV 
VL08 VROB XNL XNCH XNR WTN 

SLOPE XLOBL XLCH 
ELMlH SSTA 

XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 1 

CRITICAL DEPTH TO BE CALCULATED W ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USE0 
'SECNO 1.000 

3495 OVERBANK ARE# ASSWEO WU-EFFECTIVE, ELLEA- 1602.00 ELREA- 1606.00 

F L W  DISTRIBUTION FOR SECNO- 1.00 M E L -  1600.25 

STA- 1100. 1127. 
PER 9- 100.0 

AREA- 9.8 
VEL- 2.5 

DEPTH- 0.5 

T I  Gf1. Bend F l o o d p l a i n  O.lin..tion Study, 11358 11/22/91 
1 2  FILENUIE- C40-H2.RWT F low S p l i t  A t  CP 40 F o r  R i g h t  Sid. 
1 3  -60 

J1 ICHECK I W  NlNV IOIR STRT METRIC HVINS Q WSEL FQ 
0. 3. 0. 0. 0.0100 0. 0. 0. 1602.0 0 .  

J Z N P W F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITRACE 

PAGE 3 



PAGE 4 

SECNQ DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS 

9IME $E; QROB ALOB 9:; VROB 
ACH AROB VOL l w A  

XNL XNCH XNR WTN ELMIN 
SLOPE XLOBL XLCH XLOBR ITRIAL IM: ICONT CORAR TOW10 

.PROF 2 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- O. IW CEHV- 0.300 
1490 NH CARD USEO 
.SCCNQ 1.m 

F L W  OISTRIBUTIMI FOR SECHO- 1.00 NSEL-  1600.56 

STA- 1099. 1127. 
PER 9.1 100.0 
AREA- 16.6 

VEL- 3.0 
O E P I h  0.7 

T I  G l l a  Band Floodplain Oolln..tion Study. 11358 11 /22 /91  
T2 FILEHUIE- C4O-H2.RWT F l o w  S p l l t  A t  CP 40 F o r  R i g h t  Sld. 
1 3  9-76 

J1 ICHECK I N q  NINV lOIR STRT METRIC HVINS 9 WSEL 

0. 4. 0. 0. 0.0100 0. 0. 0 .  1602.0 

J 2 N P R O F  lPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM 

3.0 0. -1.0 0. 0. 0. -1. 0 .  0. 

SECNQ DEPTH N Z E L  CRIWS WSELK EG HV HL OLOSS 

%HE 
QLOB %! QROB AWB ACH AROB VOL lwA 
VLOB VROB XNL XNCH XNR WTN ELMIN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCMIT CORAR TOW10 

.PROF 3 

CRITICAL OEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USEO 
.SECNO 1.000 

3496 OVERBANK AREA ASSLUED NON-EFFECTIVE. ELLEA- 1602.00 ELREA- 1606.00 

1.000 1.32 1600.82 1600.52 1602.00 1600.99 0 .17  0.00 0.00 
76.0 0.0 75.0 0.0 0.0 22.7 0 . 0  0.0 0.0 
0.00 0 .00  3.30 0.00 0.000 0.043 0.000 0.000 1599.50 

0.010056 0. 0. 0. 0 18 5 0 .00  24.11 

F L W  OISTRIBUTION FOR SECNQ- 1.00 CWSEL- 1600.82 

STA- 1099. 1127. 
PER 9- 100.0 

AREA- 22.7 
VEL- 3.3 

DEPTH- 0.9 

T I  011. Band Floodpl.in O.lln..tlon Study, 11358 11/22/91 
72 FILENUIE- C4O-H2.RWT F l e w  S p l l t  A t  CP 40 F o r  R i g h t  Sld. 
1 3  9-100 

J I  ICHECK I N q  NINV I D I R  STRT METRIC HVINS Q WSEL 

0. 5. 0. 0. 0.0100 0. 0. 0 .  1602.0 

5 2  NPROF I P W T  PRFVS XSECV XSECH FN ALLOC IBW CHNIM 

4.0 0. -1.0 0. 0. 0. -1. 0 .  0. 

1 
311UR92 15:44110 

SECNQ DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS 

?,ME 
QLOB QROB ALOB ACH 9::: V,B 

VOL 
YTN 

W A  
VLOB XNL XNCH XNR ELMIN 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC lCMIT CORAR TOWID 

.PROF 4 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

PAGE 5 

FQ 

0. 

ITRACE 

IS. 

PAGE 6 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 7 

PAGE 8 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 



1.90 m craD USED 
. S E W  1.000 

3495 OVERBWK AREA ASSWED NOH-EFFECTIVE. ELLEA- 1602.00 ELREA- 

v F L W  DISTRIBUIION FOR S E W  1.00 N E L -  1501.06 

511- 1098. 1127. 
PER 9- 100.0 

AREA- 28.6 
VEL- 3.6 

DEPTH- 1.1 

1 
3 1 M R S l  1 5 i U 8 1 0  

11 011. Bend F l s o d p l a t n  D.l<n..tlon Study, 11358 11/22/91 
1 2  F I L E N M -  C40-H2.RWT F l a  S p l l t  A t  CP 40 F o r  R l g h t  546. 
1 3  -200 

PAGE 9 

J1 ICHECK INQ NlNV l D I R  STRT METRIC HVINS 

0. 6. 0. 0. 0.0100 0. 0. 

5 2 N P W  lPLOT PRFVS XSECV XSECH FN ALUK 

5.0 0. -1.0 0. 0. 0. -1. 

1 
31MR92 l S : U 1 1 0  

a WSEL FQ 

0. 1602.0 0. 

I W  CHNIW ITRACE 

0. 0. 15. 

PAGE 1 0  

S E W  DEPTH N E L  CRlWS WSELK EG HV 

?lm 
QLOB %I QROB ALOB ACH AROB 
VLOB VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICDNT 

HL OWSS L-BANK ELEV 
VOL W A  R-BANK ELEV 
WIN ELMIN SSTA 
CORAR TOFWlD ENOST 

.PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECW 1.000 

3265 DIVIDED F L W  

3495 OVERBANK AREA ASSWED NW4-EFFECTIVE, ELLEA- 1602.00 ELREA- 

F L W  DISTRIBUTION FOR SECNO- 1.00 N E L -  1601.93 

STA- 1095. 1158. 
PER 9- 100.0 

AREA- 55.3 
VEL- 3.6 

DEPTH- 1.3 

PAGE 11 

T I  Gll. Band F l o o d p l a t n  0.lln.atlon Study .  11358 11 /22 /91  
T2 FlLENUK- C4O-H2.RWT F l o w  S p l t t  A t  CP 40 F o r  R t g h t  Sld. 
1.3 Q-400 

J1 ICHECK INQ NlNV l D I R  STRT METRIC HVIHS 

0. 7. 0. 0. 0.0100 0. 0. 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC 

6 . 0  0. -1.0 0. 0. 0. -1. 

Q WSEL FQ 

0. 1602.0 0. 

I BY CHNIM ITRACE 

0. 0. 15. 

PAGE 1 2  

SECW DEPTH N E L  CRlWS WSELK EG HV 

?,ME 
QLOB %I QROB ALOB ACH AROB 
VLOB VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 

HL OLOSS L-BANK ELEV 
VOL W A  R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOFWlD ENDST 

.PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USE0 
.SECW 1.000 

3495 OVERBWK AREA ASSWED NOH-EFFECTIVE. ELLEA- 1602.00 ELREA- 



FLCU OISTRIBUTION FOR SECK). 1.00 OISEL- 1602.67 

STA- 1090. 1096. 1158. 
PER 9- 1.2 98.8 

AREA- 3.4 93.8 
VEL- 1 .5  4.2 

DEPTH- 0.7 1.6 

1 
31WR92 l5844110 

7 1  011. Band F l e o d p l a i n  D.lfn..tion S t u d y  11368 11 /22 /91  
7 2  FILEHAWE- C4O-H2.RUIT F l o w  S p l i t  A t  cb  40 F e r  R i g h t  Sid. 
7 3  Q-600 

J1 ICHECK I W  NINV I D I R  STRT METRIC HVINS Q WSEL 

0. 8. 0. 0. 0.0100 0. 0. 0. 1602.0 

5 2  NPmf IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM 

7.0 0. -1.0 0. 0. 0 .  -1. 0. 0. 

SECm DEPTH M E L  CRIW WSELK EG HV HL OLOSS 

?lM 
QLOB 2: QWB &LOB ACH AROB VOL 
VLOB 

N A  
VROB XNL XNCH XNR WTN ELMIN 

SLOPE XLOBL XLCH XLOBR ITRIAL I D 2  ICONT COWR TOW10 

.PWF 7 

CRITICAL OEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USE0 
SSECKI 1.000 

3495 OVERBWK AREA ASSWEO NO(I-EFFECTIVE. ELLEA- 1602.00 ELREA- 1606.00 

F L W  OISTRIBUTION FOR SECHO- 1.00 NSEL-  1603.12 

STA- 1090. 1095. 1158. 
1.9 98.1 

PER AREA- '- 5.6 120.2 
VEL- 2.0 4.9 

OEPTH- 1.1 2.0 

T I  611. Band floodpl.in D.lin..tion Study ,  11358 11 /22 /91  
1 2  FILENUlE- C40-H2.RWT F low S p l i t  A t  CP 40 F o r  R i g h t  S i d e  
1 3  9.800 

J 1  ICHECK I W  NlNV I D I R  STRT METRIC HVINS Q WSEL 

0. 9. 0. 0 .  0.0100 0. 0. 0. 1602.0 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM 

8.0 0. -1.0 0. 0. 0. -1. 0 .  0. 

SECKI DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS 

TIHE 
QLOB QCH QROB ALOB ACH AROB VOL N A  
VLOB VCH VROB XNL XNCH XNR WTN 

SLOPE XLOBL xLcn 
ELMIN 

XLOBR ITRIAL IDC ICONT CORAR TOWID 

.PROF 8 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CAR0 USED 
.SECKI 1.000 

3496 OVERBANK AREA ASSWED HON-EFFECTIVE. ELLEA- 1602.00 ELREA- 1606.00 

F L W  DISTRIBUTION FOR SECW- 1.00 N S E L -  1603.85 

STA- 1090. 1095. 1233. 
3 .0  97.0 

AREA- 
PER '- 

9.2 174.6 
VEL- 2.6 4 .4  

DEPTH- 1.8 1.5 

T I  611. Bend Floodpl.in O.lin.ation Study. 11368 11/22/91 
1 2  FlLENUlE- C40-HZ.RWT F low S p l i t  A t  CP 40 F o r  R i g h t  S i d e  

C4a now wt HldnrYo c- 

Harsh 31. 1992 
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PAOE I 4  

L-BANK ELEV 
R-BWK ELEV 
SSTA 
ENOST 

PAGE 15 

I) 
FQ 

0 .  

ITRACE 

15. 

PAGE 16 

L-BANK ELEV 
A-BANK ELEV 
SSTA 
ENDST 

PAGE 1 7  



1 3  Q.1000 

J1 ICHECK INQ NINV l O I R  STRT METRIC HVlNS 9 WSEL FQ 

0. 10. 0. 0. 0.0100 0. 0. 0. 1602.0 0. 

JZ N P W  IPLDT PRFVS XSECV XSECH FN A L N  IBY CHNlM ITRACE 

e 9.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

3 l lUR92 1 5 : U r l O  PAGE 18 

S E W  OEPTH N E L  CRlVS WSELK EG HV HL OWSS L-BANK ELEV 
QLOB QCH QROB ALDB ACH AROB lW1 R-8WK ELEV 

91, VWB VCH VROB XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XWBL XLCH XLO8R ITRIAL IOE ICONT CORAR TOFWlD ENOST 

* P a w  9 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USEO 
. S E W  1.000 

F L W  DISTRIBUTION FOR SECHO- 1.00 NSEL-  1604.18 

STA- 1090. 1095. 1400. 
PER 9- 3.1 96.9 

AREA- 10.9 220.9 
VEL- 2.8 4.4 

OEPTH- 2.2 1.4 

1 
31MR92 15:44:10 

T I  G i l a  Bend F l o o d p l a i n  O.ltn..tton Study. 11358 11 /22 /91  
1 2  FILENbUE- C4O-H2.RWT F low S p l i t  A t  CP 40 F o r  R t q h t  Std. 
1 3  Q-1500 

PAGE 19 

J1 ICHECK 1NQ NINV I D I R  STRT METRIC HVlNS 9 WSEL FQ 

0. 11. 0. 0. 0.0100 0. 0. 0. 1602.0 0. 

5 2 N P G U F  ,PLOT PRFVS XSECV XSECH FN ALWC IBY CHNIM ITRACE 

10.0 0. -1.0 0. 0 .  0. -1. 0. 0. 15. 

31lUR92 1 5 i 4 4 l l O  PAGE 20 

SECNO DEPTH WSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 

?,ME 
QLOB QROB AROB VOL W A  R-BANK ELEV 9::: VROB 

ACH 
XNCH VLOB XNL XNR WTN E W I N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOFWID ENOST 

.PROF10 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USEO 
-SECNU 1.000 

3495 OVERBANK AREA A S S M O  NON-EFFECTIVE, ELLEA- 1602.00 ELREA- 1606.00 

F L W  DlSTRIBUTION FOR SECNO- 1.00 NSEL-  1604.69 

STA- 1090. 1095. 1400. 
PER Q- 2.8 97.2 

AREA- 13.5 309.S 
VEL- 3.1 4.7 

DEPTH- 2.7 1.6 

T I  G i l a  8.nd Floodpl.tn O.lin..tton Study. 11358 11 /22 /91  
1 2  FILENPSIE- C40-H2.RWT F low S p l t t  A t  CP 40 F o r  R t g h t  Std. 
1 3  Q-5000 

J1 ICHECK INQ NlNV I D I R  STRT METRIC HVINS q WSEL FQ 

0. 12. 0. 0. 0.0100 0. 0. 0. 1602.0 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IBU CHNlM ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

CW Row st4011 W b r ~ o  C- 

March 31. 1992 
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S E W  DEPTH M E L  CRIWS WSELK EG HV 

?,HE 
QLOB QROB ALOB ACH AROB 9:; VROB VLOB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 

HL 
VOL 
WTN 
CORAR 

OLOSS 
W A  
ELMIN 
TOW10 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

.Pw+l l  

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CWV- 0.100 CEHV- 0.300 
1490 nu u a o  USED 
.SECH3 1.000 
3720 CRITICAL OEPTH ASSWED 

1.000 6.84 1606.34 1606.34 1602.00 1606.80 0.46 
5000.0 73.0 4308.5 621.6 21.7 739.7 390.0 

0.00 3.36 5.82 1.59 0.070 0.042 0.040 
0.008167 0. 0. 0. 0 2 1  15 

F L W  OISTRIBUTION FOR SECNO- 1.00 M E L -  1606.34 

STA- 10W.  1096. 1400. 2500. 2618. 
PER G- 1.5 86.1 12.0 0.4 

AREA- 21.7 739.7 370.2 19.8 
VEL- 3.4 6.8 1.6 1.0 

OEPTH- 4.3 2.4 0.3 0.2 

PAGE 23 

T I  G i l a  0.nd Floodpl.in O.lin..tion Study. 11358 11 /22 /91  
1 2  FILENWE- C4O-H2.RWT F l a  S p l i t  A t  CP 40 F o r  R t g h t  S i d e  
T3 9-10000 

J 1  ICHECK IH) NINV IOIR STRT METRIC HVINS 

0. 13. 0. 0. 0.0100 0. 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC 

12.0 0. -1.0 0. 0 .  0. -1. 

WSEL 

1602.0 

CHNIH 

0. 

PAGE 24 

SECNO DEPTH N S E L  CRIYS WSELK EG HV 

?IHE 
QLOB QCH QR08 ALO8 ACH AROB 
VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL 1OC ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
N A  
ELMIN 
TOWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

.PROF12 

CRITICAL OEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USED 
.SECNU 1.000 
3720 CRITICAL OEPTH ASSWEO 

1.000 7.37 1606.87 
10000.0 92.2 6477.4 

0.00 3.78 7.18 
0.009545 0. 0. 

F L W  OISTRIBUTIMI FOR SECNO- 1.00 WSEL- 1606.87 

STA- 1090. 1096. 1400. 2500. 2804. 
PER Q- 0.9 64.8 31.6 2.7 

AREA- 24.3 901.9 955.2 132.0 
VEL- 3.8 7.2 3.3 2.1 

DEPTH- 4.8 3.0 0.9 0.4 

I 
31H1R92 15:44:10 

T I  011. Bend F l o o d p l a i n  O.lin..tion Study. 11358 11 /22 /91  
72 FILENWE- C4O-H2.RGHT F low S p l i t  A t  CP 40 F o r  R i g h t  S i d e  
73  Q.16000 

PAGE 25 

J 1  ICHECK IN4 NINV IOIR STRT METRIC HVINS 

0. 14. 0. 0. 0.0100 0. 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC 

13.0 0. -1.0 0 .  0. 0. -1. 

WSEL 

1602.0 

CHNIM 

0. 

31H1R92 15:44810 PAGE 26 

SECNO DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

?IHE 
QLOB W H  QROB ALOB ACH AROB VOL N A  R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COlUR TOW10 ENOST 

'PROF13 

CRITICAL OEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USED 
"SECNO 1.000 
3720 CRITICAL OEPTH ASSWEO 

1.000 7.77 1607.27 1607.27 1602.00 1607.91 0.64 0.00 0.00 1602.00 
15000.0 103.5 8098.7 6797.8 2 6 4  1025.4 1684.2 0.0 0.0 1606.00 

0.00 3.91 7.90 4.04 0.070 0.042 0.040 0.000 1599.60 1089.97 
0.009729 0. 0. 0. 0 20  17 0.00 1855.65 2945.62 

C4a now ..Yt I+,- C d d . l o n  

March 31. 1992 



F L W  DISTRIBUTION FOR S E C W  1.00 WSEL- 1607.27 

STA- 1090. 1095. 1400. 2500. 2946. 
PER Q- 0.7 54.0 40.2 5.1 

AREA- 26.4 1025.4 1400.5 283.7 
VEL- 3.S 7.9 4.3 2.7 

OEPlH- 5.2 3.4 1.3 0.6 

...................................*. 
HEC-2 WATER SURFACE PWClLES 

V - r s i o n  4.5.21 M y  1991 ....*................................ 
WTE- ASTERISK (.) AT LEFT OF CMSS-SECTION NUMBER INDICATES MESSAGE I N  S W R V  OF 

S p l i t  A t  CP 40 F o r  R i g h t  

S U W R V  PRINTWT 

S E W  Q M E L  DEPTH VLOB VCH VROB W E I R  

S p l i t  A t  CP 40 F o r  R t g h t  

S W R V  PRINTWT TABLE 150 

SECW XLCH ELTRD ELLC ELMIN ' Q WSEL CRIWS 

S p l i t  A t  CP 40 F o r  R i g h t  

S U W R V  PRINTWT TABLE 150 

SECW Q WSEL DIFWSP DIFWSX OIFkWS TOWID XLCH 

1 
3 I W R 9 2  15:44:10 

S W R V  OF ERRORS AND SPECIAL NOTES 

PAGE 27 

THIS RUN EXECUTED 31MAR92 15:44:17 

ERRORS L IST 

QPR 10.KS SECW SSTA ENMT 

PAGE 28 

EG 1OwKS VCH AREA ,011: 

PAGE 29 

CAUTION SECNO- 1.000 PROFILE- 1 1  CRITICA. DEPTH ASSWED 
CAUTION SECNO- 1.000 PROFILE- 12 CRITICAL DEPTH ASSWE0 
CAUTION SECW- 1.000 PROFILE- 13 CRITICAL DEPTH ASSWEO 

PAGE 30 

c4aRorrwtn*d*Yoc- 
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C78 Summary Data 

C78 Flow Split Hydraulic Calculations Summary Page 



X X XXXXUX XXXXX XXXU 
X X X  X X X X 
X X X  X X 
UXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXUX 

1 
3IWR92 16144137 

..................................... 
HEC-P WATER SURPACL PROCILLI 

V.nion 4.6.2, war 1991 .................................... 
THIS RUN EXECUTED 31lUR92 16144137 

T I  011. 6.nd Ild laqn O.lin..tion Study. 113M 12/9/91 
TO FlLEWWE- C~~-L!FT.M 
73 *lo* S p l i t  A t  CP 76 For  Loft Sqd. 

J l  ICHCCK IWP NEW IDIR STRT MTRIC HVINS P WSCL FP 

0. 2. 0. 0. 0.OOM 0. 0. 0. 1290.2 0. 

J Z N P R O C  IPLOT PRWS XSEN XSEW FN ALN IW CHNIY ITWCE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

53 VARIABLE CmLS F00 SUIURV PRINTOUT 

38. 43. 1. 8. 66. 26. 66. 46. 47. 6. 
3% 63. 64. 160 

SECNO OEPTH M C L  CRIVS WSELK EO HV HL OLOSS L- INK ELEV 

9rm YE % "8 ACH VOL TVA R-BANK ELEV 
'IK)' YTN XNL XNW XNR ELHIN SSTA 

SLOPE XLOlL XLW XLOIR ITRIAL IDC ICWT COWR TOWID ENDIT 

.PROF 1 

CRITICAL DEPTH TO BE CALCUUTLD AT ALL CROSS SECTIONS 

ccm- 0.100 CLHV- 0.300 
1490 NU CARD USED 
.SECHO 1.000 

3 1 6  DIVIDED FLW 

PLW DIlTRIllUTlDH FOR SECW 1.00 M E L -  1290.84 

STA. 1240. 3287. 1417. 1416. 
Pen 9. 97.9 2.1 0.0 
ARU- 14.3 0.6 0.0 

VEL. 1.7 0.9 0.0 
DEPTH- 0.4 0.0 0.1 

T1 PI?. @and Floe4 l a $ n  D.lin.etlon Study 11366 1219 9 1  
12 F ILLWE-  C~I-L!FT.H~ F l o r  S p l l t  A t  C; 76 For  L.1t Sid. 
13 P-60 

JI ICHCCK IM nrm IDIR STRT nErnxc HVINS P WLL FP 

0. 3. 0. 0. 0 . W  0. 0. 0. 1290.2 0. 

J P N P R W  IPWT PRWS XSLCV XSECH FN A L W  I W  CUNIM lTWCE 

2.0 0. -1.0 0. 0. 0. -1. Or 0. 16. 



SEOO D E W  - M E L  C R M  V f E U  €6 
a HV 

ACH XNL 
A m  

XNCH XNR 
ICONT 

HL OLOII L - W K  €LEV 
VOL N A  R-BANK L E V  
m €WIN SSTA 
CDlUD TOW10 E m  

CRITIUC DEPW m ulcuurm rr ALL c a m r  sEcrrDlrs 

CEHYl O.1W C W -  0.300 
1490 m cum wm 
.SEW 1.m 

Sf* 12U. Int. 1405. 1417. 1419. 
PER Q- 86.S 0.1 13.0 0.3 
A- 22.5 0.1 3.0 0.3 

VEb 1.9 0.3 2.1 0.5 
DMC 0.5 0.0 0.3 0.2 

T I  841. h n d  Flood 1.i~ O.lln..tlon Stud 113% 12/9/91 
TZ FIUIUY- ~&&T.Iu ~ i o *  s p l i t  ~t r i 78 For  L e f t  sid. 
T3 a-76 

J1 ICHECK INQ N l W  IDIR 51111 METRIC HVINS 

0. 4. 0. 0. 0 . o m  0. 0. 

J P N P W  IPWT P R M  XSEW XSECH FN ALLDC 
3.0 0. -1.0 0. 0. 0. -1. 

PABL 6 

S E W  OEPTH M I L  C R M  VSELK EG HV 

9nc 9E $2 A W O A C H  Am8 
XNL 

SLOPE XLWL XLCH 
xw xna 

XUBR ITRIAL IM: ICOWT 

HL OWSS L-8ANK ELEV 
VOL N A  R-BANK ELEV 
VI11 EWlN SSTA 
UI(UR TOW10 ENOST 

CRITICAL OWTH TO 8E CALNUTEO AT ALL CROSS SECTIMIS 

cmv- 0.lW CEW. 0.3w 
1490 NU CARD USE0 
.SEW 1.000 

FLW OISTRIBUIION FOR S E W  1.00 M E L -  1290.91 

STA- 1239. 1287. 1405. 1417. 1419. 
PER 79.7 0.3 19.3 0.6 
A 29.3 0.4 4.9 0.6 

VEL- 2.0 0.5 2.9 0.8 
DEPTH- 0.6 0.0 0.4 0.3 

PABL 7 

11 Gi la  Bend Floodel.in O.lin..tion Study 113% 12/9/91 
12 FILENLY- C7a-LEFT.HZ Flew S p l i t  A t  ~6 78 For Lef t  Sid. 
13 e l w  
J1 IWECK IN N I ~  lDlR STRT METRIC HVlNS Q USEL 

0. 6. 0. 0. 0 . 0 m  0. 0. 0. 1290.2 
J 2 N P W  IPUR PRNS XSEW XSEEn FN ALLDC I W  CWIM 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 
1 

311UR92 151Ur37 

S E W  OEPTH M E L  CRNS WELK EO HV 
a m 0  A m  AW 

HL OWSS 

XNL 
VOL 

Am m 
N A  

SLOPE XWBL XLCH XHLH XNR 
XLOBR ITRIAL IM: 

EUllN 
Icwr c m  TOWID 

L-BMK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

CRITICAL OEPlH TO BE CALCUUTW AT ALL CROSS SECTIONS 

cmv- o. toocrm- o.aw 
1490 M( CARD USED 
.SEW 1.000 



F W  OlS?RI8UTI(*l rOll SECne 1.00 M E L .  1291.04 

T l  ail. 8.M f lood  lm ln  O.lina.tion Stud . 113M 1219 9 1  
72 rIUNIM- C~O.L!~T.W F l a  8 p l l t  A t  EP 7 1  r e r  L e d  sid. 
13  plm 
J1 ICHtCX INQ NIW IOIR STRT METRIC HVIW 9 MCL 

0. a. 0. 0. 0.OoM 0. 0. 0. 1290.2 

J O N P W  IPWT p a w s  xscw xrrm FH ALUK IW cm~w 
6.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SEOlO MYII( M I L  CRNI  M I L K  EB HV HL O W  

?lY QE ACU QE Am XNCU XNR 
VOL 

XNL AM VRI 
N A  

XWBR ITRIAL IDC 
EWlN 

SLOPE X W L  XLO( lum coma TOR~ID 

3266 DIVIOW FLW 

FLW 018TRl6UTIffl FOR SCCND. 1.W M E L -  1291.44 

STA- 1228. 1-7. 1406. 1417. 1422. 
PER pl 68.0 1.7 20.0 1.6 
ARU- 36.8 3.2 11.3 2.8 

VEL- 2.4 1.1 6.1 1.2 
DCPlU- 1.0 0.0 0.9 0.6 

71 011. Band Flood i n i n  O.lln..tlon Study 11380 12/9/91 
72 FILUWZ- c ~ ~ - L ~ F T . H ~  Flew S p l i t  At C; 70 For L e f t  Sld. 
13  9.400 

JI  CHECK IW HIW IDIR STRT METRIC HVINS a WSEL 

0. 7. 0. 0. 0.0080 0. 0. 0. 1290.2 

J 2 N P W  IPWT PRNS XSLCV XSCCH FW ALWC I W  CHHlH 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 

1 
3IIUR9P I6t44l37 

S E W  DEPTH M E L  CRIVS WLLK Ea HV HL OWSS 
a QRO: NAB ACH VOL 

AM VTH 
Tun 

XNL XNCH XNR EWIH 
SLOPE XWBR ITRIAL 1% ICWT CORAR TOW10 

ccm- o.100 cEm- o.aw 
1490 MI CAR0 USW 
.scam 1.000 

FUY OISTRIBUTfW FOR IECND. 1.00 M L L -  1292.02 

L-UNK €LEV 
R-UNU ELEV 
SSTA 
ENDST 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 



11 @(I. #aM C l a d  la(. O . I ( n u t i o n  Stud 
TZ FILMYE- c~&&.HL F t a  ~ ~ 1 s t  ~t & :i3z~f!:!9:id. a WOQ 

J1 I O l C t l  tlo. NIW lDIR STRT METRIC HVINS Q WSEL 

0. 8. 0. 0. 0.- 0. 0. 0. 1290.2 

J 2 N P W  IPLOT P R M  XSEW XSECH FN ALLDC I W  W I W  

7.0 0. -1.0 0. 0. Or -1. 0. 0. 

SLCWO D m  M C L  C R M  WSEU EO 
Q QLOI QRW ALW 

HV 
ACH 

HL O W  

TIME VLOI V- XNL 
ARO. VOL N A  

SLQL XL0.L XLCn 
XNCH XNR 

XLWR ITRZAL IDC 
n w  ELMIN 

ICDWT C W R  TORllD 

CON* 0.1- CW- 0 . m  
1490 m Urn urm 
.SECNO 1.000 

1.000 2.- 1292.34 1291.97 1290.20 129Z.46 0.11 
6W.O 0.0 3ZS.3 273.7 0.0 129.8 

97.3 0.00 0.00 

0.W 0.W 2.51 
0.0 0.0 

0.OMM3 0. 0. 0. 0 32 
2.81 0.000 0.061 0.041 0.000 1290.00 

5 0.00 323.w 

S T b  lllLI. 1287. 133O. 9 4  1405. 1417. 1422. 1476. 1506. 
PER 0. 54.4 0.6 3.0 4.3 29.5 2.7 5.3 0.2 AREA- 129.8 7.2 19.1 12.6 22.1 

VEL- 2.5 0.5 0.9 2.1 7.0 26.6 2.8 
8.0 

D E m  1.2 0.1 2.3 
0.3 

1.2 0.4 
1.1 1.8 1.4 0.5 0.1 

T I  ail. Bond F l w d o l a l n  D.lino.tlon Study. l l 3 N  12/9/91 
TZ CILEIUIE- C78-UFT.H2 F l a  S p l l t  A t  CP 78 For  L.ft Side 
T3 a-ew 
J1 ICHECK IHQ NINV lDIR STRT M R l C  HVINS 9 WSEL 

0. 9. 0. 0. 0.00BO 0. 0. 0. 1290.2 

J2 N P W  IPLOT PRWS XSEW XSECH FN ALUK I W  c m l n  
8.0 0. -1.0 0. 0. 0. -1. 0. 0. 

1 
3 ~ ~ 9 2  15144~37 

SEOO OEPTH WSEL C R M  WSELK EG nv HL 
ACH 

o m s  
!In€ != % !=! XNL lLo8 XNCH Am8 XNR WIN VOL WA 
SLOPE XLWL XLCH XLO8R ITRIAL IDC 

ELMIN 
lCDNT CORM TOWID 

.PROF 8 

CRITICAL DEPTH TO 5E CAUUUTW AT ALL CROSS SECTIDNS 

CCHV- 0.100 c m -  0 . m  
1490 M CARD USED 
.SCCNO 1.000 

1.OW 2.57 1292.57 1292.19 1290.20 1292.68 
800 0 0.0 401.0 399.0 0.11 0.00 0.00 

0.0 155.2 148.0 
0.00 0.00 2 . N  0.0 0.0 

2.70 0.000 0.062 0.046 0.000 1290.00 
0.007943 0. 0. 0. 0 32 6 0.00 334.66 

FUU DISTRI8UT1011 FOR SEUO- 1.00 M E L -  1292.57 

ST1. I 1 7 l r  1M+ 1.338. 1394. 1406. 1417. 1422. 1476. 1506. 
PER 0. 5 2.3 5.2 4 4  26.8 2.6 7.4 1.1 ARU- 155.2 19.0 32.1 15.1 24.9 8.1 39.0 9.7 

VEL- 2.6 1.0 1.3 2.3 8.6 
M P M  1.3 0.4 0.6 2.6 1.5 0.9 

1.4 2.1 1.6 0.7 0.3 

1 
3IWR92 t6 rU137 

71 0(1. Band Flood la("  D.l(n..tion Stud 11358 1219 9 1  
12 F I L M Y E -  c 7 8 - J f T . ~ 2  F l a  S p l i t  A t  tb 78 f o r  L.?( sid. 
73 elow 
J1 ICHECK IHQ NINV IDlR STRT METRIC HVINS 9 WEL 

0. 10. 0. 0. 0 . 0 ~  0. 0. 0. 1290.2 
J Z N P W  IPWT PRWS XSCCV XSCDl FN A L W  I W  cm1n 

9.0 0. -1.0 0. 0. 0. -1. 0. 0. 

3IWRS2 16144837 

L - W K  ELEV 
R - W K  ELEV 
SSTA 
ENDST 

PAW 16 

L-BINK ELEV 
R - W K  ELEV 
SSTA 
ENDST 

PAW 17 

PAW I 8  





FLW D I S T R I M I D I  fW SE- 1.00 M E L -  1294.52 

S T b  971. 1160. 1287. I3.W. 1394. 1105. 1417. 1476. 1505. 
PER 13.3 36.6 7.9 9.9 3.1 12.9 12.1 4.2 
ARE@ 240.6 417.1 118.2 141.0 36.5 UI.2 151.9 58.0 

VEL. 2.8 4.4 3.3 3.5 4.2 13.4 3.7 3.1 
DCmC 1.3 3.0 2.3 2.6 3.3 4.0 2.7 2.3 

T I  011. 0.nd Flood lain D . l l n w t l o n  Study. 113- 12/9/91 
12 fILMYE- c7s.Qn.w F l a  S p l l t  At CP 78 f e r  Lart Sld. 
13 P.IOOW 

J1 IMLCK IHp N I W  IDIR STW METRIC HVIMS Q IREL 

0. 13. 0. 0. 0 . w  0. 0. 0. 1290.2 

J2 N P W  IPWT PRWS XSCW XSECH FN ALLOC I W  CWIM 

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 

5EC110 DEIW M C L  CRWS WELK La W HL OUlSS 
Q M  1I.w Acn 

8 1 w  $3 % vm A W  VOL N A  
XNL XHOl XNR W H  EWIN 

S m  XUWL XLCH XUWR ITRIAL IDC I W T  C O W  T W I D  

. P W l Z  

CRITICM DEm TO .L U W U T E O  AT ALL CROII SECTIWS 

511- 9 U .  1160. 1287. 13m. 1394. 1417. 1476. lSO6. 
PER P. 20.1 33.0 8.2 9.9 13.0 11.5 4.4 
A 490.2 594.6 184.3 213.5 114.5 2m.3 106.9 

vEL- 4.1 5.6 4.6 4.6 11.3 4.8 4.1 
D L m C  2.4 4.3 3.6 3.8 5.0 4.0 3.5 

1 
3-1 l 5 i U 1 3 7  

T l  Ell. Bend Floodplain O.lln..tlon Study 11358 12/9/91 
12 F I W -  C78-LEFT.H2 F l w  S p l l t  At C/ 78 for Left  Sld. 
T3 -160W 

J1 ICNECK I W  N I W  IDIR STRT METRIC HVIHS Q IREL 

0. 14. 0 .  0. 0 . w  0. 0. 0. 1290.2 

J2 NPRUP IPWT PRfVS XSECV XSECH FH ALUY: I W  CHHIW 

13.0 0. -1.0 0. 0. 0 .  -1. 0.  0. 

S E W  DEPTH M E L  CRIWS WSELK EG HV HL OLOSS 
QWB 

?IM "Lon 
$K& A W B A C H  ARO8 VOL TVA 

WL XNCH XHR WN E W N  
SLWE XW8L XLCH XWBR ITRIAL IDC ICON1 COMR TOW10 

' P W I 3  

CRITICAL DEPTH 10 BE CALCULATE0 AT ALL CROSS SECTIONS 

C W -  0.100 CEHV- 0.300 
1490 NH CAR0 USED 
.SEW 1.000 
38.O SECTIWl HOT HI01  E M  1351.Oll 1346.500 1290.000 1346.600 1292.200 14 

1.000 6.64 1296.84 1295.17 1290.20 1297.40 0.56 0.00 0.00 
15000.0 3541.9 4 7  6773.4 711.5 735.1 1 W . 3  0.0 

0.00 
0.0 

4.- 6.37 5.26 0.060 0.063 0.061 0.000 1290.00 
0.007917 0. 0. 0. 0 47 8 0.00 578.04 

FLW DISTRIBUTIDI FOR S E C W  1.00 -EL- 1298.84 

STA- 926. 1000. 1150. 1287. 13m. 1394. 1417. 4 7  1506. 
PER Q- 3.3 20.3 31.P 8.9 9.8 11.7 11.1 4.4 
AREA- 143.2 5M.4  735.1 236.6 271.0 138.1 298.9 137.7 

VEL- 3.5 5.4 6.4 5.3 5.4 12.7 5.6 4.7 
DEPTH- 2.0 3.8 5.4 4.6 4.8 6.0 5.2 4.6 

................................*.... 
HEC-2 WATER SURFACE P W I L E S  

V.nlen 4.6.24 May 1991 

THIS RUN 

L-UNK ELEV 
R-UWK ELEV 
SSTA 
Ems1 

L-8UlK ELEV 
R-BUlK ELEV 
SSTA 
ENDST 

PAEE 26 

EXECUTED 31HlR92 



..................................... 
NOTE- ASlERISK (*) AT LEFT OF CROSS-SCCIIOW M l Y E R  INOlCATR YLl¶ME I N  S W R V  OF ERRORS L I S T  

S P l S t  A t  CC 7. r*r L.*t 

-v I R I W T M  

s m  CYILL DEPTH VLOO 

1 
3- 1 8 8 U t 3 7  P A N  U 

P M I L  C R M  EB 10.KS VCH 

S p l l t  A t  CP 7 1  For L d t  

S U I U R V  P R l N T M  T A l U  150 

M E L  D I N S P  DIrYSX D l F M  TOFUID X L W  

1 
3 M W 2  16144137 

S W R V  OF ERRQRS AND SPECIAL NOTES 



X X XWXXX X W  XXUX 
X X X  X X 
X X X  

X X 
X 

X X U X l l  XXU X 
X 

X X X  
XXXXX XXUX 

X 
X X X  

X 
X X X 

X X X W X U  X X W  XXUXXX 

THIS RW EXECUTED 311UR92 15rbSiW 

T I  641. 6.ld FloWp1.tm Dmlfn..tion Study. 11.358 12/9/91 
T2 FILEWLIIE- C78-R6MT.U 
13  F l w  S p l i t  A t  CP 78 f o r  R igh t  Side 

J 1  IWECK IN N I W  IDIR SlRT METRIC HVIllO Q WEL FQ 

0. 2. 0. 0. 0.010 0. 0. 0. 1289.5 0. 

JPHPRUf IPWT PRN3 XSECV XSEM FN ALLOC I W  CHNIW ITRICE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH M E L  CRIVS VSELK EG W 
ALOE A m  

HL OWSS L-EANK ELEV 

?lM ?# %! XHL A m  
VOL N A  

XKH 
R-BANK ELEV 

SLOPE XLWL XLM 
xna 

XLOER ITRIAL IDE 
U I W  EWIH SSTA 

lCPn CORAR TOWID ENDST 

. P W  1 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS SECTIWS 

FLCU OISTRI8UTION FOR SECW 1.00 M E L -  1289.99 

STA- 2 1571. 
PER e 100.0 

AREA- 13.1 
VEL- 1.9 

DEPTH- 0.6 

T I  841. Bend floodpl.in D.lfn..tion Study 11358 1219 9 1  
72 F I L E M -  C78-RW1.U F l a  S p l f t  A t  c i  78 For  R f& t  s i d e  
T3 Q-50 

J 1  ICHECK INP HIW 10111 SIR? METRIC H V I ~  Q VSEL FQ 
0. 3. 0. 0. 0.010 0. 0. 0. 1289.5 0. 

J2HPI)OF lPWT PRWS XSECV XSECH fll ALLOC I W  CWIM ITRACE 

2.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 
1 

3UUR92 15146104 
PAGE 4 

S E W  DEPTH M E L  CRlVS WSEU EG HV HL OWSS L - W K  ELEV 



91, 9E $% $m 6 ACM VOL N A  R-8WK ELEV 
XNCH Am XNR WN EWlN SSTA 

SLOPE XLWL XLCH XLO6R ITRIAL IDC ICWT CORAR TOW10 ENDST 

. P W  t 

CRITICAL DTPW TO I C  CALWUTLD AT ALL CROIS SECTIOWS 

cacv. 0.100 crm- 0 . M  
1490 WH CAM USED 
.¶LCm) 1.WO 

32#1 DIVIDED FLW 

S T  1631. 1171. 1642. 
PER P.. 9 9  0.. 
ARU. 23.3 0.. 
VEL- 2.1 0.6 

DECIH- 0.. 0.0 

T I  MI. nand rloodpl.1n D.l lno*t4on Stud . 113M 1219 9 1  
12  FILE-- C76-RW1.W F l a  i p l 4 t  At {P 78 For  R l & t  Sld. 
T3 Q-71 

J1 ICHECK IM NIW lOlR STRT ~ R I C  HVIM Q WEL FQ 

0. 4. 0. 0. 0.010 0. 0. 0. 1289.6 0. 

J2 NPROT lPLOT PRWS XSESY XSEW FN ALLDE I W  CHNIW I T W E  

3.0 0. -1.0 0. 0. 0. -1. 0. 0. IS! 

S E W  DEPTH N E L  CRIUt WELK EQ HV HL OLOSS L-BANK ELEV 

91wr %: % 9% XNL 
r c n  
XNCH 

AM6 VOL N A  R-8WK ELEV 
X N ~  WN EUllN SSTA 

SLOPE X W L  XLCH XLOBR ITRIAL IDC ICOWT CDRAR TOW10 ENOST 

.PRW 3 

CRITICAL OEPlll TO BE CALCUUTED AT ALL CROSS SECTIONS 

C W -  0.100 CEHV- 0.300 
14W NH CAR0 USED 
.SEW 1.000 

3218 DIVIDED FLW 

1.000 1 1290.68 1290.12 1289.80 1290.68 0.07 0.00 0.00 3291.70 
75.0 0.0 66.0 9.6 0.0 29.0 7.2 0.0 0.0 1291.30 
0.00 0.00 2.26 3 2  0.000 0.062 0.036 0.000 1289.00 1530.32 

0.010197 0. 0. 0. 0 17 9 0.00 72.63 1663.47 

FLW DISTRl6UTION FOR SECNU- 1.00 NSCL- 129O.MI 

A 1630. 7 .  1626. 1663. 1663. 
PER P.. 87.4 0.3 12.4 0.0 
AREA- 29.0 0.3 6.8 0.0 

VEL- 2.3 0.6 1.4 0.0 
DEPTH- 0.9 0.0 0.2 0.0 

T l  011. Bend FloedpI.4n Oal lnaat lon Study 11368 1219 9 1  
T I  FILE-. C78-RWTIHO Ftow S p l l t  At C; 78 Fer  R i& t  Sid. 
13 Q-lo0 

J1 ICHCCK INP N I W  IDlR STRT METRIC HVlNS WSEL FQ 

0. 6. 0. 0. 0.010 0. 0. 0. 1289.6 0. 

J2 NPMF IPLOT PRFVS XSECV XSCCH FN ALLDC I W  CHNIM ITRACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH CRIU~ WSELK EQ HV HL OWSS L-8WK ELEV 
ALOn ACH VOL N A  R-BWK ELEV 

ym XNL XNR EUlIN SSTA 
SLOPE XUUL XLW XLOBR ITRIAL xrm IDC IWNT CORLR TOW10 ENDST 

.PROP 4 

CRITICAL DEPTH TO DL a L c u U T r n  w ALL CROSS SECTIONS 

CW- o . ~ o o c m v ~  0.300 
1490 NH cmo USED 
-scUI) 1.000 

3261 DIVIDED FLW 

PAM 7 

PAM 8 



Sl l*  1530. 1571. 1621. 1663. 1664. 
PER 9. 76.7 0.5 22.7 0.1 
ARLlu 33.5 0.7 11.7 0.1 
VEL- 2.3 0.7 1.9 0.5 

OEPW 1.0 0.0 0.3 0.1 

T l  811. Bend Fl&p1.1n D.lln.*tlon Study 11358 1219 9 1  
12 F I L M -  c7s-aaw.w no* s p i q t  At c i  78 Fer R l g l t  sf*. 
13 a.mo 4 

JI IMECX INQ NIW ID~R s m  mrarc n v n m  q YUL FQ 

Or 6. Or 0. 0.010 0. 0. 0. 1280.5 0. 

J2 N P W  l P W l  P V Y I  XSECV XSEM FN A L W  I W  W I M  ITRACE 

5.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPlH EHCL C R M  -ELK EO HV HL OLmS L-MWK ELEV 

BIWL. QE AOW WA R-8ANK ELEV 
XlKn 

S W E  X-L XLLH X W R  ITRIAL IDC 
XNI WN EWIN SSTA 
ImWT CORAR TOWID ENBT 

.PW 5 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS SECTIWS 

3265 DIVIDED FLW 

F W  DISTUI8UTIOH FOR SE- 1.00 M E L -  1291.06 

STA- 1529. 5 7  1625. 1663. 1666. 
PER a- 57.7 1.4 40.5 0.4 
AREA- 46.0 2.6 25.0 0.9 

VEL- 2.5 1.1 3.2 0.9 
DEPTH- 1.2 0.0 0.7 0.3 

71 611. Band Floodpl.ln D*l(n..tlon Study 11358 1219 91 
12 FILE-. C78-RWT.HZ Flew Split At C; 78 For Rlgbt Sld. 
73 em 
J1  ICHECK INQ N I W  1D1R 11111 METRIC HVINS Q WSEL FQ 

0. 7. 0. 0. 0.010 0. 0. 0. 1289.6 0. 
J2 N P W  IPLOT PRWS XSECV XSECH FN ALUK: I W  CHNIU I T M E  

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 
1 

3llUU92 15145104 PAaE 12 

S E W  DEPTH M E L  CRIVJ YSELK EG nv n~ 
QRW AW8 ACH 

OWSS L-BANK ELEV 
%WE QkE %l VO8 XNL XNCH A N  XNR VTN VOL N A  R-BANK ELEV 
SLWE XW8L X V H  XLaBR ITRIAL IDC EWIN SSTA I m T  CORAR TOWID ENOST 

" P W  6 

CRITICAL DEPTH TO BE CALWUTEO AT ALL CROSS SECTIONS 

ccnv- o.rw CEW- o.mo 
1490 NH CARD USED 
.SEW 1.000 

FLCU DISTRIBUTION FOR SECHO- 1.00 M E L -  1291.52 



T l  011. 6.M F l w d  1.l1 D . 1 l m ~ t l m  Stud 111- 1219 9 1  
12  FlLUIIIC- ~71-n&(l.HZ F l a  S p l l t  A* E6 70 For  Rigbt Sld. 
73 woa 
JI IMCI  IN^ NIW IDIU s m  m r c  uvrm a MCL 

0. 8. 0. 0. 0.010 0. 0. 0. 12m.B 

52 N P W  I P M  PRWS X S W  XSCCH FN ALUT IN C m l H  

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 

¶La*) OEPW C R M  M E W  E l  HV HL 0-S 
A W  ACH 

91, 8% XNL 
VOL 

Am m 
WA 

XKI( XNR 
SLWC X W L  XLCH X W  ITRIAL IDC 

E U I N  
ICOIIT COUR TOWID 

7 1  all. Iend Floodplain O.llno.tion Stud . 113m 1219 91 
12  FILUUIIL- c78-RW1.W F l a  I p l l t  A t  EP 78 f o r  Rlgbt l id .  
T3 9400 

S C W  DEPTH N I E L  CRlVt WELK EQ HV UL OUWS 

9 I W  9;: % 9:: ACH AROB VOL WA 
XNL 

SLWC XLOBL XLCH 
X W  XNR WIN EWIN 

XLOlR ITRIAL IDC ICON1 CORAR TOW10 

. P W  8 

CR111CAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

J1 ICHCCK W NINV IDIR STRT W U I C  HVZNS P WEL 

0, 10. 0. 0. 0.010 0. 0. 0. 1289.6 

J O N P W  IPLOT PRPVS XSECV xsccu PN ALUT IN CHNlH 

9.0 0. -1.0 0. 0. 0. -1. 0. 0. 

PABC 14 

L - W K  ELCV - 
R-UWK ELEV 
SSTA 
EHDIT 

PABC 16 

L-IANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 



S E W  OaTH M C L  C R M  Y I E U  EG HV HL OLOSS L-RANK ELEV 
QLo. ~ l l w  AW A m  VOL WA R-8ANK ELEV 

xwa v m  XNL n n  ELNIN SSTA 
X W R  ITRIAL XNCH IOC ICCUT C O W  TOW10 ENDST 

FLW DISTRI~VTICU rm sc- 1.m MCL- 1 m . 3 3  

S T b  1606. 1627. 1671. 1610. 1617. 1 6 2  1663. 1674. 
PER Q- 0.7 U.2 6.1 1.2 3.6 48.2 2.0 
MU- 6 1W.a 32.3 6 12.6 73.3 10.0 

VEL- 1.0 3.8 1.9 1.9 2.9 6.6 2.0 
D E m C  0.1 2.3 0.8 0.9 1.6 1.9 0.9 

T I  E4l. 8e.d F I w d  1.4" D.lln..tion Study 11358 2219 9 1  
12  IILEIUIIL- C~&R&(T.W  to* S P I ~ ~  ~t c6 78 Fer  n ~ & t  s4d. 
13  Q-lW 

JI ICHECK rnp NIW IOIR s ~ n  m a ~ c  nvxnr a YSEL FQ 

0. I f .  0. 0. 0.010 0. 0. 0. 1209.5 0. 

J2 N P W  IPLOT P R W  XSECV XSECH FN ALLDC Illy C ~ I W  ITiUCE 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
3 1 M 9 2  15146t04 I 
SECNO DEPTH M E L  CRNf Y I E U  EG HV HL 

am AWB ACH AW VOL WA 
OLOSS L-BANK ELEV 

XNL XHCN XNR n w  R-BANK ELEV 

X W R  ITRIAL IDC 
ELNlN SSTA 

ICON1 C O W  TOW10 E m 1  

- - . . . -. . . 

STA- 1 6  1527. 1571. 1610. 1617. 1626. 1 6 6  1676. 1677. 
PER 0- 2.0 34.9 8.6 1.6 3.7 46.4 2.6 
AREA- 16.8 121.7 50.8 

0.0 
9.5 16.4 91.3 15.6 

VEL- 
0.3 

1.8 4.3 2.5 2.6 3.4 7.6 2.5 0.7 
OEPTH- 0.8 2.8 1.3 1.4 2.1 2.4 1.3 0.2 

T I  G i l a  nand Floodpl.ln Oolln.at4on Study 
12  FILENAME- C ~ ~ - R W T . H Z  f lew s p l i t  ~t c6 
13 0-SmO 

11358 12/9/9 l  
78 For  R igh t  Std. 

J l  ICMECK IW NlNV IOIR STRT METRIC HVlNS q WSEL Fq 
0. 12. 0. 0. 0.010 0. 0. 0. 1289.5 0. 

J 2 H P W  lPLOT PRNS XSECV XSECH FN ALLDC IW cmln ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 
1 

3UURS2 16148104 PABE 22 I 
SECNO OVTH M E L  CRNZ WSEU E6 HV 

AUM 
HL 

q m  ACH 
OLOSS L-BANK ELEV 

!I"€ 9E % v m  Am8 VOL 
XNL 

WA 
XNCH 

R-BANK ELEV 
SLOPE XLML XLCH 

XNR WN 
XLOBR ITRIAL IDC IEOWT COiUR EWlN TOW10 SSTA E W T  

cEHV- 0.1W c m -  0.3W 
1.90 mi CARD usm 
.C.PYI t nnn 

FLW OISTRIBUTION FOR SECHO. 1.00 M E L -  1296.03 



ST+ 1601. 16x7. 1671. 1610. 1 7  1626. 6 6  1676. 169s. 
PER 9. 6.2 28.0 13.6 2.6 3.8 41.6 4.1 1.3 
ARU- 63.6 I S .  137.6 26.0 34.2 176.8 42.3 22.6 

VCL. 4.1 6.4 4.9 6.0 6.6 11.8 4.9 2.9 
DLPW 3.0 6.0 3.6 3.6 4.3 4.6 3.1 1.3 

1 
3- l 6 ~ 4 6 , M  PML 23 

SCCNO DEPTH M I L  C R M  WLLU Ea HV HL O W  L-UWK ELEV 

91°K 9E %I 9E Am 
Acn WA R-UWK ELEV 

XNL XM Am X N ~  W N  ELMIN SSTA 
SLOIL XLML XLEn X W R  ITRIAL IDC ICWT COMR T W I D  E M  

ccm- O.lW CW.  0 . w  
1 4 0  m uao USE0 
.SCW 1.OW 
3 u 0  CDOU SECTION 1.W LXTEWED 0.66 FEET 

ST&- I .  1 6 .  1671. 1610. 1617. 1 2 6 .  1663. 1676. 1704. 
PER 9. 6.0 26.4 14.9 2.7 3.8 39.1 4.6 3.6 
A l W . 3  313.1 220.4 39.9 51.2 266.6 67.8 76.6 

VCL- 6.6 8.1 6.8 6.8 7.3 15.3 6.7 4.6 
DEPTH- 6.1 7.1 6.7 6.7 6.4 6.8 5.7 2.6 

T I  all. 6.nd FlDOd I a l n  O.lln..tlon Stud 11368 12 9 91  
12 FILEWIIL* ~78-R&(T.W $1- I p l l t  At & 78 For R(&t Hd. 
13 a.l6000 

J1 lCHLCK IIQ N I ~  IDIR STRT M R I C  nvlns a YICL FP 

0. 14. 0. 0 .  0.010 0. 0. 0. 1289.6 0.  

JZNPROT IPWT PRWS XSECV XSECH FM ALL% I W  C ~ I M  ITPACE 

13.0 0. -1.0 0. 0. 0. -1. 0 .  0. 16. 

S E W  DEPTH M L L  CRIW WSELK EP HV HL OLOSS L-DANK ELEV 

91nc 9Z: % 9E ALOI ACH TVA R-BMK ELEV 
XNL XNCH XNR 

SLOPE XWlL XLW XLOBR ITRIAL IDC 

Am 
WN "OL EWIN SSTA 

ICON1 COPAU TOWID ENWT 

ccm- o.rw cEm- o.rw 
1 4 0  nn crRo usm 
.sccNo 1.000 
UUO SLCTION HOT H I W  LMWH 13M.729 1346.600 128a.000 1366.000 1291.600 14 

1.000 9.00 1 2 W . M  1297.17 1ZES.60 13W.68 1.70 0.00 0.00 1291.70 
16WO.O 923.9 3699.4 10463.7 6 3dS.O 941.0 0.0 0,O 1291.30 

0 0 0  6.39 
o.ooai7e 

9.31 11.11 0.070 0.0- 0.060 0.000 1289.00 1506.95 
0. 0. 0. 0 41 8 0.00 198.05 1704.00 

PLGl DISTRIBUTION FOR S E m  1.00 M I L -  1298.88 

STA. 1601. 1627. 1671. 1610. 1617. 1626. 1668. 1678. 1704. 
PER 9. 6.2 24.1 15.4 2.8 3.7 37.9 4.7 5.2 
ARU. 144.6 3dS.0 287.0 62.0 66.0 $22.2 80.6 126.6 

VCL. 6.4 9.3 8.0 8.1 8.6 17.6 8.0 6.2 
OLPTW. 6.9 8.8 7.4 7.4 8.1 8.6 7.4 4.3 
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............................... 

HEC-2 WATER SURFACE P W I L E S  
V.r.ion 4.6.21 My  1 9 9 1  
386 Elt.nd.d - r.rsion. Au ust  1991 : 00dsen L As.~~i.t.s. I n =  1-800-835-8069 . RUN DATE 3 l lUR92 T I M  15:46809 .............................................. 

................. 
U.S. ARMY CORPS O f  ENGINEERS 
HVORDLOGIC ENGlNEERlNB CENTER : 
609 SECOND STREET SUITE D 
DAVIS, C A L I F O R N I A ' ~ ~ ~ ~ ~ - W ~  

(916) 756-1104 ....................................... 

..................................... 
HEC-2 WATER SURFACE P I W I L E S  

V e r s i o n  4.6.2; M y  1 9 9 1  ..................................... 

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

THIS RUN EXECUTED 3lMAR92 15a46109 

11 041. Bend FloodPl.in 0.lin.mtion Study, 1 1 3 M  12/3/91 
1 2  f I L E N M -  C79-LEFT.H2 
1 3  F l a  S p l i t  A t  CP 79 f o r  L.lt Sid. 

5 1  ICHECK INQ NINV lOIR STRT METRIC HVINS Q YSEL FQ 

0. 2. 0. 0. 0.0070 0. 0. 0. 1124.0 0. 

5 2 N P W F  IPLOT PRfVS XSECV XSECH FN ALLDC 1BW CHNIM ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

J 3  VARIABLE CMES FOR S W R V  PRINTMI1 

38. 43. 1. 8. 55. 25. 56. 46. 47. 5. 
38. 53. 54.  150 

NC 0.060 0.025 0.050 0.1 0.3 
NH 10. 0.060 1 ~ 8 . 0  0 . m  1241.0 0.025 1271.0 0.080 1 ~ 8 1 . 0  0.070 
NH 1306.0 0.000 1318.0 0.025 1336.0 0.OBO 1369.0 0.050 1397.0 0.010 
NH 1397.1 
QT 13.0 25.0 50.0 75.0 100.0 200.0 400.0 600.0 600.0 1000.0 q: 150::; 5W0.0 10WO.O 15000.0 

15.0 800.0 1369.0 0.0 0.0 0.0 0.0 
GR 1129.0 400.0 1122.0 500.0 1128.0 800.0 1127.4 1000.0 1124.8 1087.0 
GR 1125.5 1228.0 1122.0 1241.0 1122.4 1271.0 1125.9 1281.0 1126.1 130S.O 
GR 1123.2 1318.0 1123.1 1336.0 1126.0 1369.0 1127.0 1397.0 1140.0 1397.1 

3I lUR92 15:46:09 PAGE 2 

SECNU DEPTH M E L  CRlYS WSELK EG HV HL OLOSS L-BANK ELEV 
QLO8 QCH QR08 ALOE ACH AR08 VOL W A  R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN E V l l N  5211 

SLOPE XLOBL XLCH XLOBR ITRlAL IOC ICON1 CORAU TOW10 ENOST 

.PWF 1 

CRITICAL OEPTH TO 8E CALCULATED AT ALL CROSS SECTIONS 

3265 OlVlOED F L W  

F L W  OISTRI8UTIOH FOR SECNe 1.00 CWSEL- 1122.51 

STA- 585. 604.  1 7  1281. 
PER Q- 12.5 1 . 5  73.0 

AREA* 3.7 4.4 9.9 
VEL- 0.8 0.8 1.9 

OEPTH- 0.3 0.3 0.3 

1 
31lUR92 15146109 PAGE 3 

T I  G i l a  8.nd F l o o d ~ l a i n  O.lin..tion Study, 11368 12 /3 /91  
1 2  FILENUIE- C79-LEFT.H2 F l a  S p l i t  A t  CP 79 F o r  L e f t  Sid. 
1 3  Q.60 

JI ICHECK IK) NINV IOIR STRT METRIC HVlNS Q YSEL FQ 

0. 3. 0. 0. 0.0070 0. 0. 0.  1124.0 0. 

5 2 N P W F  ]PLOT PRFVS XSECV XSECH FN ALUK IBY CHNIM ITRACE 

2.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 



S E W  DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB awn ACH AROU VOL WA R-BANK ELEV 

XNCH 91, VUH '% V W 8  XNL XNR WTN E W I N  SSTA 
SLOPE XUHL X L W  XWBR ITRIAL IDC I C ~ T  COW TOW10 ENMT 

a .PROP 1 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTICWS 

3265 OIVIOEO F L W  

F L W  OIS lRI8VTIUl  FOR S E W -  1.00 M E L -  1122.69 

STA. 524.  6W. 623. 1281. 
PER q- 13.6 5 .  70.6 

AREA- 6.7 7.8 15.6 
VEL- 1.0 1.0 2.3 

DEPTH- 0.3 0.3 0.6 

1 
31Ml l92  1 5 i U i O 9  

11 G l l a  B.nd Floodpl.ln D.lln..tlon Study. 11358 12 /3 /91  
1 2  FILENIIK- C79-LEFT.H2 F low S p l l t  A t  CP 79 F o r  L d t  Sld. 
73 9-76 

PAGE 4 

PACE 5 

J1 ICHECK IM NINV I O l R  STRT METRIC HVINS Q WSEL FQ 

0. 4. 0. 0. 0.0070 0. 0. 0. 1124.0 0. 

J Z N P W  IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

3.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QROB 

I '% VW. 
ALOB ACH W A  R-BANK ELEV 

YTN XNL XNCH XNR 'OL E W I H  SSTA 
SWPE XWBL XLCU XLOBR ITRIAL IOE ICUlT COWR TOW10 ENOST 

.PWF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

ccm- 0.100 CEHV- 0.300 
1490 NH CAR0 USED 
'SECW 1.000 

3265 OlVIOEO F L W  

1.000 0.82 1122.82 1122.63 1124.00 1122.90 0.07 0.00 0.00 1128.00 
75.0 23.9 51.1 0.0 20.9 20.2 0 .0  0.0 0.0 1126.00 
0.00 1.14 2.53 0.00 0.060 0.034 0.000 0.000 1122.00 576.52 

0.006989 0. 0. 0. 0 17 5 0.00 85.14 1272.21 

F L W  OISTRfBUTIffl FOR SECNO- 1.00 CWSEL- 1122.82 

STA- 577. 600. 627. 1281. 
PER 9- 14.7 17.2 68.1 
AREA- 9.7 11.3 20.2 

VEL- 1.1 1.1 2.5 
DEPTH- 0.4 0.4 0.6 

PAGE 7 

T I  Gl1. Band F l o e d p l a l n  O.lln..tlon Study .  11358 1 2 / 3 / 9 1  
1 2  F I L E W E -  C79-LEFT.HZ F l o w  S p l l t  A t  CP 79 F o r  L.ft Sld. 
1 3  Q-100 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q WSEL FQ 

0. 5. 0. 0. 0.0070 0. 0. 0. 1124.0 0. 

5 2 N P W F  IPLOT PRFVS XSECV XSECH FN ALIDC 18U CHNIM ITRACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

31MR92 15:46iOS PAGE 8 

SECW DEPTH M E L  CRIYI  WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9CH QR08 ALOB ACH AWB VOL N A  R-8ANK ELEV 

9 1 K  VLO6 VCH VQOB XNL XNCH XNR WTN E W I N  SSTI  
SLOPE XLOBL XLCU XLOBR ITRIAL IOC ICMlT CORAR TOW10 ENDST 

. P W  4 

CRITICAL OEPTH TO 8E CALCULATED AT ALL CROSS SECTIONS 

ccm- o.loo CEHV- 0.300 



1490 W CARD USED 
. S E W  1.000 

3266 D l V l D m  FLCU 

F L W  D I S T R I I U T I W  FOR S E W  1.00 M E L -  1122.94 

STA- 573. 600. 631. 1281. 
PER W 16.8 18.4 65.8 

AREA- 12.6 1 . 7  24.3 
VEL- 1.3 1.3 2.7 

DEPTH- 0.6 0.6 0.7 

P A M  9 

T I  0l1. nand F l o o d m l a l n  D.lln..tlon Study  113- 1 2 / 3 / 9 1  
1 2  F I L E W I I -  C79-LEFT.HZ F l a  S p l l t  A t  c b  79 F o r  L a f t  Sld. 

ezw 
J1 ICHECK I W  N l W  I D I R  STRT METRIC HVINS 

0. 6. 0. 0. 0.0070 0. 0. 

J2WPROC I P W T  P R M  XSECV XSEW FN ALLW 

6.0 0. -1.0 0. 0. 0. -1. 

Q WSEL 

0. 1124.0 

Illy cm1u 
0. 0. 

SECliU DEPTH M E L  CRIWS WSELK EG HV 

91, 
QLOB 9UI 9% ;k:8 ACH AROB 
VLOB VCH XNCH XNR 

SLOPE XLOBL X L W  XLO8R l T R l A L  IDC I C W T  

L-BIUIK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

HL OLOSS 
N A  

WIN E W l N  
CORAR TOWID 

.PROC 5 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 wn crao USED 
.SECW 1.000 

F L W  OISTRIBUTIW FOR SECNW 1.00 M E L -  1123.43 

STA- 559. 600. 6 U I .  1369. 
PER 9- 24.2 28.2 47.5 

AREA- 29.2 34.1 48.0 
VEL- 1.7 1.7 2.0 

DEPTH- 0.7 0.7 0.8 

I 
311UR92 15846809 

T I  611. Bend Floodpl . ln O.l$n.atlon Study. 11358 1 2 / 3 / 9 1  
1 2  FILENUIE- C79-LEFT.H2 Flow S p l l t  A t  CP 79 F o r  L e f t  Std. 
1 3  Q-UH) 

J 1  ICHECK I W  NlNV IDIR SIRT METRIC HVlNS 

0. 7. 0. 0. 0.0070 0 .  0. 

5 2  NPWF IPLOT PRFVS XSECV XSECH FN ALWC 

6.0 0. -1.0 0. 0. 0. -1. 

Q WSEL 

0. 1124.0 

I SW CHNlH 

0 .  0. 

P A M  12 

SECK) DEPTH M E L  CRIWS WSELK EO HV HL OLOSS 

%WE 
QLOB 98 9 ALOB ACH AROB VOL WA 
VL08 XNL XNCH XNR WTN E U l l N  

SLOPE XLOBL X L W  XLDBR ITRIAL IDC I C W T  CORAR TOWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.PRUF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

326s DIVIDED F L W  

F L W  DISTRIBUTIW FOR S E C W  1.00 N S E L -  1123.86 

STA- 5 4  600. 562. 1369. 



PER 9- 24.5 28.6 46.. 
A 49.6 57.8 76.5 

VEL- 2.0 2.0 2.4 
DEPTH- 0.9 0.9 1.1 

PAW I 3  

0 T I  G i l a  Bend F l e o d p l a l n  O.lin..tlon Study. 113- 12 /3 /91  
1 2  I I L E W -  C79-LEFT.H2 F l o r  S p l l t  A t  CP 79 F o r  L a f t  Sld. 
T3 9-604 

J1 ICHECK INQ NINV I D I R  51111 METRIC HVINS Q WSEL FQ 

0. 8. 0. 0. 0.0070 0. 0. 0. 1124.0 0. 

JP NPW IPLOI PRWS xSECV XSECli FN A L U K  IBW CliNIM ITRACE 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31WR92 l l l 4 6 l O S  PAW 1 4  

SLCY) OEPW N E L  C U l Y I  USELK EG HV HL O W  L-BNlK ELEV 
QRUB AWB ACH AnOD VOL W A  R- IN lK ELEV 

91, % VRUB XNL XNCH XNR YTN E M I N  SSTA 
SLWE X L M L  XLOl XLOBR ITRIAL IM: ICCUT COMR TOWID ENMT 

.Pmr 7 

CRITICAL OEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

ccm- o.100 CEW- 0.300 
I 4 9 0  NH CARD USE0 
'SECWO 1.000 

3266 DIVIDED F L W  

F L W  OISTRIBUTICU FOR SECNOI 1.00 CYSEL- 1124.19 

ST&- 530. 600. 673. 1369. 
PER 9- 25.0 29.1 45.9 

AREA- 68.3 79.6 100.5 
VEL- 2.2 2.2 2.7 

DEPTH- 1.1 1.1 1.3 

T I  G i l a  Bend F l o o d p l a i n  D.lln..tlon Study. 11358 1 2 / 3 / 9 1  
1 2  F I L E W E -  C79-LEFT.HZ F l o w  S p l l t  A t  CP 79 F o r  L n f t  Sld. 
T3 a- 
J l  ,CHECK 1, NINV l D I R  STRT METRIC W I N S  Q YSEL Fa 

0. 9. 0. 0. 0.0070 0. 0. 0. 1124.0 0. 

J Z N P W F  ]PLOT PRFVS XSECV XSECH FN ALLOC IBW CHHIM ITRACE 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 13. 

1 
31WR92 15:46:09 PAGE 16 

SECW DEPTH M E L  CRlUS WSELK EG HV HL OLOSS L.8ANK ELEV 
Q QLOB QUO8 ALOB ACH ARO8 VOL WA 

VROB 
il-BANK ELEV 

TIME VLOB XNL XNCH XNR WTN E W l N  5911 
vCH XLOBR ITRIAL IDC SLOPE XLOBL XLCH ICON1 COPAR TOWID ENOST 

.PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USE0 
. S E W  1.000 

3265 OlVIOED F L W  

F L W  DISTRIBUTION FOR S E C W  1.00 M E L -  1124.45 

STA- 530. 600. 682. 1369. 
PER 9- 25.4 29.6 45.1 
AIIEA- 85.8 100.0 121.9 

VEL- 2.4 2.4 3.0 
OEPTH- 1.2 1.2 1.5 

T I  Gll. Bend Floodplain O.lln..tlon Study. 11358 1 2 / 3 / 9 1  
T2 F I L E W E -  C79-LEFT.H2 F l o w  S p l l t  A t  CP 79 F o r  L.Tt Sld. 
T3 Q.lO00 

J 1  ICHECK INP NlNV l D I R  STRT METRIC HVlNS P YSEL FQ 

PAGE 17 



0. 10. 0. 0. 0.0070 0. 0. 0. 1124.0 

5 2  N P W I  IPLOT PRPVS XSECV XSECH FH ALUIC IBW CHNIM 

9.0 0. -1.0 0. 0. 0. -1. 0. 0. 

S E W  OEPlH M I L  CRIWS WSELK EG HV HL 0U)SS 
ACH VOL 

ym 
W A  

XNOl XNR ELMIN 
SLWL XLOBL XLOBR ITRIAL IDC ICON1 COIUR TOW10 

. P W  9 

CRITICAL DEPTH 1 0  BE ULCUUTEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USEO 
. S E W  1.000 

3266 OlVIOLO F L W  

STA- 524. 6W. MS. 1369. 
PER e 25.7 29.9 44.4 

A 102.3 119.4 141.5 
VEL- 2.6 2.5 3.1 

DEPTH- 1.3 1.3 1.6 

T I  Gll. Band F l o a d p l a l n  0.llnm.tion S t u d y  11358 12 /3 /91  
7 2  FILEWE- C~'I-LEFT.HZ F l o w  S p l i t  A t  c6 7 9  F o r  ~ . r t  sld. 
1 3  9-1600 

J l  ICHECK !NU HINV I O I R  STRT METRIC HVINS Q WSEL 

0. 11. 0. 0. 0.0070 0. 0. 0. 1124.0 

J2 NPWF IPLOT PRFVS XSECV XSECH FH ALUK IBW CHHIM 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECNO DEPTH M E L  CRIWS WSELK EB HV HL OLOSS 

?,ME 
QLOB 9 W B  ACH AROB VOL W A  !El v m  VLOB XNL XNCH XNR WTN ELMIN 

SLOPE XWOL XLCH XLOBR ITRIAL IDC ICONT COIUR TOW10 

. P W I O  

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USEO 
.SECNU 1.000 

3265 OIVIOEO F L W  

FLDV OISTRIBUTION FOR SECNQ- 1 .00  WSEL- 1125.30 

STA- 506. 6 W .  710. 1369. 
PER 9- 30.2 35.2 34.6 
ARM- 155.7 101.6 231.0 

VEL- 2.9 2.0 2.2 
OEPTH- 1.7 1.7 1.0 

7 1  511. Bend F l o o d p l a i n  D.l(n.ation Study. 11350 12 /3 /91  
1 2  FILENWE- C79-LEFT.HZ F l o w  S p l i t  A t  CP 79 F o r  L a f t  Sld. 
T3 a-6000 

J l  ICHECK IN9 HINV I D I R  STRT METRIC W I N S  9 WSEL 

0. 12. 0. 0. 0.0070 0. 0. 0. 1124.0 

J2 NPWF IPLOT PRIVS XSLCV XSECH FH ALLDC IBW CHNIM 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECWO DEPTH M E L  CRlWS WSELK EG HV HL OLOSS 
QWB 

%ME VLOB 3% QRO8 ALOO ACH VDL 
WIN 

W A  
YROB XNL XNCH XNR ELMlN 

SWPE XLOBL XLCH XLOBR I T R I A L  IN ICON1 COIUR TOW10 

L-BMIK ELEV 
R-BMIK ELEV 
SSTA 
E N B T  

PAGE 19 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

FQ 

0. 

ITRACE 

15. 

PAGE 22 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 



.PROF11 

CRITICAL OEPTH TO 8E CALCULATED AT ALL CROSS SECTIONS 

F U Y  OlSlRl8UTlDW FOR SEUID- 1.00 M E L -  1125.83 

S I C  4 2  6W. 7 6  1369. 1392. 
PER P- 25.0 29.1 45.5 0.3 

AREA- 3 3 . 1  388.6 700.9 9.6 
VEL- 3.0 3.8 3.2 1.4 

OtPTH- 2.4 2.4 2.0 0.4 

T I  811. Band F l w d p l a t n  D.lln..tien Study. 11358 12 /3 /91  
1 2  F I L M -  C79-LEFT.W $ l a  S p l l t  A t  CP 79 F o r  L a f t  Sld. 
1 3  q-IWW 

J1 ICHECK INQ N l W  IOIR STRT METRIC HVINS Q WSEL 

0. 13. 0. 0. 0.0070 0. 0. 0. 1124.0 

J Z N P R O F  l P U n  PRWS XSECV XSECH FN ALUK: IBV C M I U  

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECW DEPTH M E L  CRIWS WSELK EG HV HL OLOSS 

9% 9:; QR08 ALOB ACH AROB WA 
?rm VROB XNL XNCH XNR WTN "OL E U l I N  
SLOPE XUML X L W  XLO8R ITRIAL IDC ICON1 COlUR TOW10 

.PROF12 

CRITICAL OEPTH TO BE CALCULATE0 AT ALL CROSS SECTIONS 

CMV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SEW0 1.000 

1.000 6.19 1128.19 1126.60 1124.00 1128.44 0.25 0.00 0.00 
10000.0 5262.4 4575.9 161.6 1183.6 1293.0 47.2 0.0 0.0 

8 0.00 4.46 3.54 3.43 0.060 0.061 0.050 0.000 1122.00 
0. W7006 0. 0. 0. 0 17 8 0.00 973.73 

F L W  OISTRIBUTIOW FOR SECHOI 1.00 WSEL- 1128.19 

511.1 2 .  600. 800. 1369. 1397. 
PER 9- 24.0 28.6 45.8 1.6 

A 5 . 5  637.1 1293.0 47.2 
VEL- 4.4 4.5 3.5 3.4 

DEPTH- 3.1 3.2 2.3 1.7 

T I  Gll. 8.nd Floodpl.ln D.lln..t+on Study. 11358 1 2 / 3 / 9 1  
TZ F I L E W E -  C79-LEFT.H2 F low S p l l t  A t  CP 79 F o r  L e f t  Sld. 
73  0-15000 

Jl ]CHECK INQ NlNV IOIR STRT METRIC HVINS Q WSEL 

0. 14. 0. 0. 0.0070 0. 0. 0. 1124.0 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM 

13.0 0. -1.0 0. 0. 0. -1. 0 .  0. 

SEW0 DEPTH M E L  C R N  -ELK EG HV HL OLOSS 

?I* %Z PRO0 ALOB 9::: v,, 
ACH AROB VOL W A  

XNL XNCH XNR WTN E U l I N  
SLOPE XLOBL XLCH XLO8R ITRIAL IDC ICON1 COlUR TOW10 

.PROF13 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

COW- 0.100 CEHV- 0.300 
1490 NH CARD USED 
. S f m u  1.000 

1.000 6.92 1128.92 1127.17 1124.00 1129.26 0.34 0.00 0.00 
15000.0 7342.7 7364.0 293.3 1469.9 1713.7 67.9 0.0 0.0 

0.00 5.00 4.30 4.32 0.060 0.061 0.050 0,000 1122.00 
0.007096 0. 0. 0. 0 20  B 0.00 994.86 

F L W  OlSTRIBUTION FOR SECNO- 1.00 M E L -  1128.92 

STA- 402. 600. B W .  1369. 1397. 

PAGE 24 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 25 

PAGE 26 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 



PER 01 2 27.2 49.1 2.0 
A R W  685.0 784.9 1713.7 67.9 

VEL- 4.8 5.2 4.3 4.3 
OEPTH- 3.5 3.9 3.0 2.4 

1 
3 l lMR92 15146109 P A M  27 

..................................... 
HEC-2 WATER SURFACE PRWILES 

S p l i t  A t  CP 79 For L.ft 

SUIURV PRINTOUT 

S E W  P M E L  DEPTH VLOO V W  VROB W E I R  QPR 10.KS SECNU SSTA E M T  

1 
3lMAR92 16146109 PAGE 28 

S p l t t  A t  CP 7 9  Far  L a f t  

SUIURV PRINTOUT TA8LE 150 

SECNU XLCH ELTRD ELLC E W I N  Q N E L  CRIUS EG 10.KS VCH AREA ,011: 

S p l i t  A t  CP 79 For L e f t  

S W R V  PRINTOVT TABLE 150 

SECW Q N O E L  DINSP OIFVSX DIFkWS TOW10 XLCH 

1 
3 1 M R 9 2  15146109 

SUIURV OF ERRORS AND SPECIAL NOTES 

PAGE 29 

PAGE 30 



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

1 
3 1 M 9 2  15145133 

U.S. A M  CORPS OF ENEINEERS 
HIOWLOGIC ENGINEERIWB CENTER : 
609 SECOND STREET. SUITE 0 
DAVIS. CALIFORNIA 95616-.687 

(916) 756-1104 ....................................... 

PAGE I 

..................................... 
HEC-2 WATER SURFACE PROClLES 

THIS RUN EXECUTED 3lWR92 15:46133 

11 Gll. Bend Floodplain D.14n.atle.n Study. 113- 12/3/91 
12 FILEWIIE- C79-RWT.HZ 
TI p i a  sp i l t  ~t CP 79 rev a i s h t  s4.i. 
J I  ICHECK INQ NlNV IDlR STRT METRIC HVINS Q WSEL FQ 

0. 2. 0. 0. 0.0070 0. 0. 0. 1125.0 0. 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIM ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

53 VARIABLE CODES FOR SUIURY PRINTCUT 

38. 43. 1. 8. 55. 26. 56. 46. 47. 5. 
38. 53. 54. 150 

NC 0.050 0.025 0.070 0.1 0.3 
W 6. 0.010 1397.0 0.050 1442.0 0.070 1457.0 0.025 1514.0 0.070 
NH 1526.0 0.060 2200.0 
QT 13.0 25.0 50.0 75.0 100.0 200.0 400.0 600.0 800. 0 1000.0 

$1 150::: 
5000.0 10000.0 15000.0 

10.0 1442.0 1528.0 0.0 0.0 0.0 0.0 
GR 1140.0 1396.9 1127.0 1397.0 1125.7 1442.0 1124.2 1457.0 1123.8 1514.0 
6 1  1126.8 1528.0 1124.2 1573.0 1125.8 1807.0 1123.8 2100.0 1128.0 2200.0 

31WR92 15:46133 PAW 2 

SECW DEPTH N E L  CRlVS WSLLK EG HV HL OLMS L-BANK ELEV 
QLOB %:: QWB ALOB ACH A001 WA R-BANK ELEV 

?,ME VLOO VWB XNL XNCH XNR WTN 'OL ELMIN SSTA 
SLOPE XLO6L XLW XLOBR ITllfAL IDC ICONT CORAU TOW10 ENMT 

.PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SLCTIONS 

3265 DIVIDED FLW 

FLW OISTRIBUTION FOR SECHO- 1.00 M E L -  l l24.19 

511- 1454. 1528. 2100. 2109. 
PER Q- 69.2 24.8 6.0 
AREA- 11.2 7.4 1.8 

VEL- 1.5 0.8 0.8 
DEPTH- 0.2 0.0 0.2 

T I  Gll. Bend Floodpl.ln O.lln..tlon Study 11358 1213 91 
72 FILEWE- C79-RGUT.H2 Flow S p l l t  At ~b 79 For R l g l t  Sld. 
73 Q-SO 

J1 ICHECK INO NINV IOIR STRT METRIC HVINS Q WSEL FQ 

0. 3. 0. 0. 0.0070 0. 0. 0. l l25.0 0. 

42 NPROF IPLOT PRFVS XSLCV XSiCH FN ALLOC I W  CHNIM ITRACF 
2.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
3lWR92 15:46r33 

PAGE 3 

PAGE 4 

Sect. 3.4.1.4. C79 P.g.8 



S E W  OEPW M E L  CRIVf WSELK EG HV HL OLOSS L-8WK ELEV 
Q QLOO M U  QROO ALOB ACH A W  VOL TUA R-8ANK ELEV 
T I M  VLOB VCH VROO XNL XNCH XNR WTW ELMIW 5511 
SLOPE XLOBL X L W  XLOBR ITRIAL 1OC ICON1 CORIR 7 0 W l D  ENOST 

. P W  2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

c m -  0.100 cmv- 0.300 
1490 NU CARD USED 
' S E W  1.000 

3266 OIVIOCD F L W  

F U Y  DISTRIOUTIOII FOR SECW). 1.00 M E L -  1124.30 

A 1 4 5 .  1 5 2 .  1 2100. 2112. 
PER 9- 69.4 0.3 24.3 5.9 
ARU- 17.9 0.6 12.3 3.0 

VEL- 1.9 0.3 1.0 1.0 
DEPTH- 0.3 0.0 0.0 0.3 

11 841. Bend F l o o d p l a i n  D.lin..tion S t u d y  113- 12/3 9 1  
1 2  FILEHIYE- C79-RWT.n2 F l a  s p l i t  A t  C! 79  F o r  R l g 6 t  Sld. 
1 3  Q-75 

J 1  ICHECK INP n1m l O I R  S T  METRIC HVIMS Q WSEL FQ 

0. 4. 0. 0. 0.0070 0. 0. 0. 1125.0 0. 

J Z N P R Q F  lPLOT PRFVS XSECV XSECH FN A L U K  IBW CHNIW ITMCE 

3.0 0. -1.0 0 .  0. 0. -1. 0. 0. 15. 

SECW DEPTH M E L  CRIYS WSELK EG HV HL OLOSS L-BANK ELEV 
QLO8 %! QR08 ALOE ACH AROB VOL W A  R-BANK ELEV 

?]HE VLO8 VROB XNL XNCH XNR WTW E W I N  SSTA 
SWPE XWBL X L W  XLO8R ITRlAL 1OC ICONT COMR TOWlD ENOST 

.PMF 3 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCW. 0.100 CEHV* 0.300 
1490 WH CAR0 USEO 
.SECW 1.000 

3265 DlVIOEO F L W  

F L W  OISTRIBUTION FOR SECNO- 1.00 NSEL-  1124.39 

STA- 1455. 1528. 1573. 1590. 2100. 2114. 
PER Q- 67.0 0.2 1.1 24.9 6.1 
AREA- 23.2 0.3 1.6 17.0 4.1 

VEL- 2.2 0.6 0 . 5  1.1 1.1 
DEPTH- 0.4 0.0 0 . 1  0.0 0.3 

11 811. 8.nd F l o o d p l a i n  O.lin..tlon Study. 
7 2  FILENWE- C79-RWT.H2 F l o w  S p l i t  A t  CP 
73 Q'lOO 

J 1  ICHECK 1NQ NIWV IOIR STRT METRIC HVINS Q WSEL FQ 

0. 5. 0. 0. 0.0070 0. 0. 0. 1125.0 0. 

J 2  NPROF I P W T  PRFVS XSECV XSECH FN ALWC I B Y  CHNlH ITRACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECW DEPTH M E L  CRIVS WSELK E6 HV HL OLOSS L-8WK ELEV 
QLOO QROB ALOB ACH VOL 9::: "ROB ?]HE VLOB XNL XNCH XNR UTN ELMIN SSTA 

W A  R-8INK ELEV 

SLOPE XLOBL XLCH XWBR ITRIAL IOC ICONT CORAR TOW10 ENOST 

SPRDF 4 

CRITICAL OEPTH 1 0  BE CALCULATED AT ALL CROSS SECTIONS 

P A M  6 

PAGE 7 

P A M  8 



F L W  OISTRIOUlIOH FW SECNO- 1.00 M E L -  1124.47 

STA- 1454. 15m. 1573. 1597. 2100. 2116. 
PER q- 65.4 0.4 2.0 25.6 6.2 

AREA- 27.9 0.6 3.2 21.6 5.3 
VEL- 2.4 0.6 0.6 1.2 1.2 

DEPTH- 0.4 0.0 0 .1  0.0 0.3 

T I  Q i l a  B a l d  F70od# la in  O.lln..tlon Study. 113% 12/3/91 
TZ FILE-- C79-RO(T.H2 F l a  S p l i t  A t  CP 79 For  R l g  t S i d e  
1 3  9-100 

J1 ICHECK INQ NIW I D I R  STRT METRIC HVINS 

0. 6. 0. 0. 0.0070 0. 0. 

5 2  N P W  I P W I  P R M  XSECV XSECH FN ALWC 

5.0 0. -1.0 0. 0. 0. -1. 

S E W  OEPlM N S E L  C R I W  WSELK EG HV 
QROB A W  

XNCN 
A m  

XNL XNR 
SLOPE XWBL X W  XLOBR ITRIAL IDC ICON1 

'PROF 5 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
I 4 9 0  NH CAR0 USEO 
.SECNO 1.000 

3265 DIVIDED F L W  

F L W  DISTRIOUTIOH FOR SECK)I 1.00 M E L -  1124.69 

STA- 1452. 1528. 1573. 1617. 2100. 2121. 
PER 0- 59.1 1.0 5.2 27.9 6.8 

AREA- 42.3 2.1 10.8 38.6 9.4 
VEL- 2.8 1.0 1.0 1.4 1.4 

OEPTH- 0.6 0.0 0.2 0.1 0.4 

T I  G l l a  Band F7oodpl.tn O.lln..tion S t u d y  11358 1213 9 1  
1 2  F I L E W E -  C79-RO(T.HZ F l a  S p l i t  A t  ~b 7 9  F o r  R t & t  S i d e  
1 3  Q-400 

Q WSEL FO 

0. 1125.0 0. 

I W  CWIW ITRACE 

0. 0. 15. 

HL O M S  L-BANK ELEV 
N A  R-BANK ELEV 

UTN 'OL E M I N  SSTA 
CORAR TOFWlD ENDST 

J 1  ICHECK INQ NlNV 1D1R STRT METRIC HYlNB Q WSEL FQ 

0. 7. 0. 0. 0.0070 0. 0. 0. 1125.0 0. 

J Z N P W F  IPLOT PRFVS XSECV XSECH FN ALUK IBU CHNIH ITRACE 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31MR92 15:46i33 

SECNO DEPTH N S E L  CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

9 m ~  
QLOO Q W  QUO0 ALOE ACH A N 8  VOL TUA R-BANK ELEV 
VLOO V C ~  VRO8 XNL XNCH XNR UTN E W I H  SSTA 

SLOPE XWBL X L W  XLOOR ITRIAL IDC ICOHT CORAR TOFWlD ENDST 

.PROF 6 

CRITICAL DEPTH TO 8E CALCUUTED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USEO 
.SECNO 1.000 

3266 DIVIDED F L W  

STA- 1449. 1528. 1573. 1644. 2100. 2128. 
PER 0- 50.7 1.8 9.5 30.5 7.4 

AREA- 62.9 5.4 28.2 69.3 16.9 
VEL- 3.2 1.3 1.3 1.8 1.8 

C 7 a R a w w ~ U a W o n  

March 31. 1992 

PIGE 11 
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T I  841. 1.116 f l o o d p l a i n  D.lln..tion S t u d y  11358 1213 9 1  
1 2  f ILEHYL-  C79-RWT.N2 F l a  S p l l t  A t  ~1 79 f o r  R i g L t  Sid. 
T I  Q-400 

Jl IWECK ItN NIW I O I R  STRT METRIC HVlHS Q Y I E L  FQ 

0. 8. 0. 0. 0.0070 0. 0. 0. 1126.0 0. 

J 2 N P D L Y  I P W T  P R M  XSECV XSECH FH ALLOC IBY CHNIM I T M C E  

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH N E L  CRIYS WSELK EG HV HL OWSS L-BWK ELEV 
QLO8 W H  a-1 A m 8  A W  A m 8  VOL W A  R-OUIK ELEV 

%HL vLo8 vw vm1 xmL XNCH xNn n n  E w I m  ~ S T A  
SLOPE X m I L  XLOl XLOOR ITRIAL IDC 1 c w r  COMR TOWIO ENDST 

.Paw 7 

CRITICAL DEPTH TO LIE CALCUUTED AT ALL CROSS SECTIONS 

3268 DIVIDED FLCU 

F L W  OISTRI8UTI(W FOR S E C W  1.00 CYSEL- 1125.22 

STA- 1447. 1528. 1573. 1656. 2100. 2134. 
PER 9- 45.4 2.4 2 3  32.2 7 .8  
AREA- 79.4 9.0 45.8 98.4 24.0 

VEL- 3.4 1.5 1.5 2.0 2.0 
DEPTH- 1.1 0.2 0.5 0.2 0.7 

1 
3 l W R 9 2  15146133 PAGE 15 

T I  041. Band F l a o d p l a i n  O.lin..tion S t u d y  1135e !2,': 9: 
1 2  FILE-- C79-RWT.H2 F l a  S p l l t  A t  c i  79 F o r  R l s b t  S i d e  
T3 W O  

J l  ICHECK ItN NINV IOIR 57111 METRIC HVlNS Q WSEL FQ 

0. 9. 0. 0. 0.0070 0. 0. 0 .  1125.0 0. 

J 2 N P l K H  I P W T  PRFVS XSECV XSECH FN ALWC IBY CHNIM ITRACE 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

I 
3IWR92 15: 45233 PAGE 16 

SECNO DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q L O ~  WH PRO8 AL08 ACH ARO8 VOL WA R-BANK ELEV 

?IHE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOUL XLCH XLOBR ITRIAL IOC ICONT CORAR TOW10 ENOST 

'PmF 8 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CAR0 USE0 
.SECNO 1.000 

3265 OIVIOEO FLCU 

FLCU OISTRI8UTION FOR SECNOI 1.00 NSEL-  1125.39 

STA- 4 5  1528. 1573. 1680. 2100. 2138. 
PER 9- 41.9 2.7 14.1 33.2 8.1 
AREA- 92.5 12.3 64.1 124.0 30.2 

VEL- 3.6 1.8 1.8 2.1 2 . 1  
DEPTH- 1.2 0.3 0.5 0.3 0 . 8  

1 
31WR92 15r45133 P A M  17 

T I  611. Bend F l o o d p l a i n  D.lln..tlon S t u d y  11358 1213 9 1  
7 2  PILEME- C ~ ~ - R W T . H Z  F l o w  5 p l l t  A t  c i  79 F o r  R t g 6 t  sld. 
1 3  Q-1000 

J1 ICHLCK ItN N I W  I D l R  STRT METRIC HVINS Q WSEL FQ 

0. 10. 0. 0 0.0070 0. 0. 0. 1125.0 0. 

c7eR.,",Wt-chWon 

Marsh 31. 1992 



J I N P W  I P L D l  PRFVS XSECV XSECH FN A L W  I5W CHNlH ITRACE 

9.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 

S E W  DEPlW M E L  C U M  WSEU EG HV HL O M S  L-8WK ELEV 

?I= E E ! ALO"'Nc" 
A m  

AM XNR 
VOL W A  R-BWK ELEV 

XNL W N  E W I N  SSTA 
SWPE XUML XLW XWBR ITRIAL IM: ICOWT CORAR TOPWID ENOST 

. P W  9 

CRITICAL DEP'IH TO BE CALCULATED AT ALL CROSS SECTIOWS 

ccm- o . l o o c m -  0.300 
1490 NH CARD USED 
. S E W  1.000 

326B DIVIDED F L W  

F W  D l S T R l l U T l f f l  F W  SECK). 1.00 M E L -  1125.55 

STA- 1444. 15211. 1573. 1694. 2100. 2142. 
PER + 39.2 3.0 15.6 33.9 8.3 

A 104.4 15.7 51.7 149.0 36.3 
VEL- 3.8 1.9 1.9 2.3 2.3 

DEPTH- 1.3 0.3 0.7 0.4 0.9 

T I  611. Bend Floedpl.in O.itn..tton Study  11359 1213 9 1  
1 2  FILE-- C79-RWT.H2 F low S p l 1 t  A t  c6 79  F o r  R l g l t  S1d. 
1 3  9-1500 

PAGE 18 

J 1  ICHECK IN NlNV IOIR STRT METRIC HVlNS Q WSEL FQ 

0. 11. 0. 0. 0.0070 0. 0. 0. 1125.0 0. 

J2 NPWF l P W T  PRfVS XSECV XSECH FN A L U K  IBW CHNIH ITRACE 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31WR92 15146833 PAGE 20 

S E W  DEPTH M E L  CRlUS WSELK EG HV HL OLOSS L-8WK ELEV 

?I= !E! %! QROB ACH AROB W A  R-8WK ELEV 
xwcn VWB XNL XNR WTN 

SLOPE XLO8L X L M  XLOBR ITRIAL IDC 
VOL E W I N  SSTA 

lCOWT CORAR TOFWlD ENDST 

.PnoFlO 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

C W -  0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECNU 1.000 

3255 DIVIDED F L W  

F L W  DISTRIBUTION FOR SECNU- 1.00 CUSEL- 1125.85 

A 1437. 1442. 1528. 1573. 1722. 2100. 2149. 
0.0 35.2 3.5 18.0 34.8 8.5 

PER AREA- 0.4 129.1 23.7 123.1 205.0 50.2 
VEL- 0.6 4 . 1  2.2 2.2 2.5 2.5 

DEPTH- 0.1 1.8 0.5 0.8 0.5 1.0 

PAGE 2 1  

T I  611. Bend F l o o d p l a t n  D.ltn..tton S t u d y  11358 1213 9 1  
1 2  F I L E W E -  C79-RWT.H2 F low S p l t t  A t  ~b 79 F o r  R t g b t  Sld. 
T3 a-6000 

J1 ICHECK IN NINV I D I R  STRT METRIC HV1NS Q WSEL FQ 

0. 12. 0. 0. 0.0070 0. 0. 0. 1125.0 0. 

JZ NPWF IPLOT PRFVS XSECV XSECH FN A L U K  IBW CHNIH ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
3 I W R 9 2  15:46~33 PAGE 22 

SECNU DEPTH M E L  CRIWS WSELK EG HV HL 
awa PEH 

OLOSS L-BWK ELEV 

?,ME 
PROD ALOB ACH AROB VOL W A  

VW8 VCH VWB XNL X N M  XNR WIN E M I N  SSTA 
R-9ANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOWT CORAR TOWID ENDST 



.PROF11 

CRIlICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

ccm- 0.100 cEm- 0.300 
1490 MI CARD USED 
.SCW 1.OW 

1.000 3.24 1127.04 1121.39 1121.00 1127.29 0.26 0.00 0.00 1126.70 
5WO.O 59.7 1266.2 3674.0 3 0 9  22l.7 1062.0 0.0 0.0 1126.80 

0.00 1.93 5.54 3.46 0.010 0.043 O.OSO 0.000 Il23.M) 1397.00 
0.W7W4 0. 0. 0. 0 20 4 0.00 780.05 2177.05 

FLW DISTRI1UTIW FW SECWO. 1.00 M C L -  1127.04 

STA- 1397. IUO. 1528. 1573. 1807. 2100. 2177. 
PER Q- 1.2 25.3 4.6 23.8 36.6 8.1 
R -  30.9 226.7 69.1 359.5 508.7 124.7 

VEL- 1.9 5.5 3.3 3.3 3.6 3.4 
OEPTH- 0.7 2.7 1.5 1.5 1.7 1.6 

1 
31lUR92 15146133 

T I  Oil. Bend Floodplain D.lin..tion Study 113- 1213 9 1  
12  FILM- C ~ ~ - R W T . H Z  ~ t w  s p l i t  ~t C/ 79 For  ~ t s b t  s i d e  
13 Q-IWW 

J I  ICHECK IN9 N I W  IDIR STRT METRIC HVINS Q WSEL Fa 

0. 13. 0. 0. 0.W70 0. 0. 0. 1121.0 0. 

J2 NPROF IPLOT PRFVS XSFCV XSEW FN &LUX: IBW CWIM ITRACE 

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH M E L  CRIliS WSELK EG HV HL OLOSS L-BANK ELEV 

?I# QLDB QCH OR01 ALOB ACH AROU VOL TVA R-BANK ELEV 
VLOB VCH VR01 XNL XNCH XNR WTN ELUIN SSTA 

SLOPE XLO8L XLCH XLOBR ITRIAL I W  ICON1 CORAR TOWID ENOST 

.PROF12 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECtU 1.000 

1.000 4.16 1127.96 1127.19 1125.00 1128.35 0.40 0.00 0.00 1125.70 
10WO.O 2U.5 2082.3 7673.2 72.6 3011.3 1573.4 0.0 0.0 1126.80 

0.00 3.37 6.76 4.59 0.010 0.043 0.050 0.000 112Z.80 1396.99 
0.001994 0. 0. 0. 0 20 6 0.00 802.12 2199.11 

FLW DISTRIBUTICU FOR SECHO- 1.00 M E L -  1127.96 

STA- 1397. 1 1528. 1573. 1807. 2100. 2199. 
PER 0. 2.4 20.8 5.0 26.1 37.2 8.4 
AREA- 72.6 3M.3 110.8 576.2 780.1 206.3 

VEL- 3.4 6.8 4.5 4.6 4.8 4.0 
DEPTH- 1.6 3.6 2.5 2.5 2.7 2.1 

1 
31lUR92 15:16133 PAGE 25 

T I  G i la  Band Flood~l.in O.lin..tion Study. 11358 12/3/91 
T2 FILEWE- C79-RUlT.HZ F low S p l i t  At CP 79 For Rlght  Sid. 
13 Q.16000 

J1  ICHLCK IN9 NINV IDIR STRT METRIC HVINS Q WSEL FQ 

0. 14. 0. 0. 0.0070 0. 0. 0. 1125.0 0. 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC ISW CHNIM I TRACE 

13.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

I 
31WR92 15:46,33 PAGE 26 

SECW DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

71m QWB 
VLO. Q:: 9%: ALOb ACH AROB VOL TVA R-0ANK ELEV 

XNL XNCH XNR WTN ELUIN SSTA 
SLOPE XLO6L XLCH XLOBR ITRIAL IDC ICON1 CORAR TOW10 ENOST 

.PROF I 3  

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECW 1.000 
32.0 CROSS SECTICU 1.00 EXTENDED 0.6s FEET 

FLW DISTRIBUTION FOR SECW 1.00 M E L -  1128.69 

STA- 1397. IW. 1~28.  I .  laor. 2100. 2200. 
PER 9- 3.0 18.9 5.1 25.8 37.1 9.1 
AREA- 105.4 371.1 143.6 746.9 993.8 279.2 



VEL- 4.3 7.6 5.4 5 . 4  5.6 4.9 
OEPTH- 2.3 4.3 3.2 3.2 3.4 2.8 

1 
3UUR92 15146133 

..................................... 
HEC-2 WATER SURFACE P W I L U  

V a r s i o n  4.6.2; H.y 1991 ..................................... 
THIS RUN EXECUTED 31MR92 15:46t.0 

NOTE- ASTERISK (.) AT LEFT OF COSS-SECTION m E R  INDICATES KSSAQE I N  SUIURY OF ERRORS L IST 

S p l l t  A t  CP 79 F o r  R l p h t  

S W R V  PRINTWT 

SEW a MEL DEPTH VLOO VCH VROB WEIR QPR 10.x~ SEW SSTA 

I 
31MR92 15:46133 PAGE 2 8  

S p l l t  A t  CP 79 F o r  R l q h t  

S W R V  PRINTWT TABLE I 5 0  

SECNO XLCH ELTRO ELLC ELUlN 9 N S E L  CRIWS EG 10.KS VCH AREA .01K 

S p l l t  A t  CP 79 F o r  R l q h t  

S W R V  PRlNTWT TABLE 150 

SECNO Q N S E L  D I N S P  O I N S X  D I F W S  TOFWID XLCH 

1 
31MR92 15:46r33 

SUIURV OF ERRORS AND SPECIAL NOTES 

PAGE 29 

PAGE 30 



c80 Summary Data 

C80 Flow Split Hydraulic Calculations Summary Page 1 



............................................... . HEC-1 WATER SURFICE PRQTILU . V."i." 4.6.2, M Y  1991 
3M Est.ad.d )*m rar.ian. Au ust  1991 : . . . mdsan A..~eiat... I n c  l -MO-b6-MS9 
RW MTE 3 1 W 9 2  TIME l6r46867 .............................................. 

....................................... 
U.S. AWY CORPS Or CN8INCCOl 
nvnnoLmIc ENPINECRIN~ ccmcn : 
609 SECOND STRECT. SUITC 0 
MVIS. CALIFORNIA 9661#-U.7 

(916) 766-1104 ....................................... 

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

1 
3ULR9X I 6 i U t 6 7  PADL 1 

..................................... 
HEC-2 WATER SURFICE PWTlLUi  

Varsion 4.6.21 Mr 1991 .................................... 
THIS RUN EXECUTE0 3IHLR92 16r46r67 

TI ail. mend r i o o d  l a i n  b i i n e a t i o n  study. 1 1 3 ~  12/4101 
12 I I L E M -  C~O-QPT.HD 
13 r lo *  s p l i t  A t  CP 0 0  Per L d t  Sid. 

J1  ICMECK INQ N I W  lOIR STRT MCTRIC HVINS Q WSEL PP 

0. 2. 0. 0. 0.0083 0. 0. 0. 1076.3 0. 

52 NPWP IPWT PRWS XSECV XSEW fN ALUK. IBW CWIM ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

53 VARIABLE CODES FOR SUIYIRV PRINTUJT 

38. 43. 1. 8. 66. 26. 66. 46. 47. 6. 
W. 63. 64. 160 

S E W  DEPTH M E L  CRlWS USELK EO NV HL OWSS L-BANK ELEV 

!rm 9% E! 9:: :V ACH AWB VOL WA R-BANK ELEV 
XNCH XNR WN 

SLOPE XWBL XUH 
EUIlN SSTA 

XWBR ITRIAL ICC ICDHT CORAR TOW10 ENOST 

.PROF I 

CRITICAL DEPTH TO I E  CALCULATED AT ALL CROSS SECTIDHI 

S I C  676. 600. 632. 1274. 1449. 1462. 
PER a- 23.8 31.3 43.6 1.3 0.6 
ARU- 6.6 7.6 6.3 0.8 0.3 

VEL- 1.0 1.0 1.7 0.4 0.4 
OEPTH- 0.2 0.2 0.3 0.0 0.1 

T I  ~ i1 .2and  Plood l a i n  D a l t n a l t i a n  Study 11366 12/4 9 1  
72 r l L U U m -  C~O-L!FT.H~ P l a  S p l t t  At cb SO For L.l( Sld. 
T3 q.60 

J1  ICUECK INQ WIW lDlR STRT MTRIC NVlNS 9 WSCL FP 

0. 3. 0. 0. 0.0003 0. 0, 0. 1076.3 0. 

52 NPWP IPWT PRMS XSECV XSCCH FN ALUK. 1%' CHNIM ITRACF 

2.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

1 



3- 15146857 PAW 4 

S E W  OEPlH M L L  C R M  MELK EG HV HL 
Q 

OLOSS L - W K  ELEV 

TI lE !E $2 hLO8 ACU ! XNL 
A M  WA R-BANK ELEV 

XNCN XNR YRI 
SLOPL X W L  XLCH XLOll l  ITRIAL IOE 

'OL EUlIN SSTA 
Iccul COlUll TOWID E m  

STCr 56.. 600. 642. 1274. 1449. 1456. 
PER 9- 25.3 33.7 36.0 3.7 1.3 
AREL- 10.1 13.4 9.3 3.1 1.1 

VEL- 1.3 1.3 1.9 0.6 0.6 
DEPTH- 0.3 0.3 0.5 0.0 0.2 

1 
3 W 2  15146857 PAW 5 

T I  611. 8.1d Floodela ln D.14n.ation Study 113Y) 1214/91 
T2 FILFWUE- CM-LfFT.M F l o r  S o l l t  A t  cb 80 For L e f t  Side 
~3 e l 6  

J l  ICUECI: IN N I W  IOIR STRT METRIC HVINS Q WSEL Fq 

0. 4. 0. 0. O.OM3 0. 0. 0. 1075.3 0. 

JZ N P W  I P M  PRWS XSECV XSECH FN ALUK IBY CHMIM I T M E  

3.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31-2 15846167 PAW 6 

S E W  DEPTH M E L  C R M  WSLLK EG HY HL 9% A m  ACU 
OL-S L-BANK ELEV 

911. != $2 XNL XNCN XNR W N  VOL WA R-BANK ELEV 
S W E  X W L  XLCH XUMR 1IRIAL IOE 

EWIN SSTA 
IUWT CORAR TOW10 ENOST 

.PW 3 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS $ECTtONS 

ccm- 0.100 cfm- 0.300 
1490 NU CAR0 USED 
.SCO*) 1.000 

3255 DIVIDED FLW 

FLW OlSTRIIIUTIffl FOR SECNO- 1.00 M E L -  1075.75 

STA- 563. 6W. 650. 1274. 1449. 14%. 
PER 9. 26.1 34.9 31.8 5.3 1.9 
A 4 .  18.7 11.7 5.6 2.0 

VEL- 1.4 1.4 2.0 0.7 0.7 
DEPTH- 0.4 0.4 0.6 0.0 0.2 

T I  141. B.nd Floodpla4n D.lln.at4oo Study 11350 12/4/91 
72 FILEWIY- can-LEFT.HP FIOW s p l i t  ~t cb 80 For ~ . q t  st#. 
T3 Q.1W 

J1 ICHECK 1 M  N I W  IDIR STRT METRIC H V I ~  9 WSEL FQ 

0. 5. 0. 0. O.WB3 0. 0. 0. 1075.3 0. 
52 N P W  IPLOT PRWS XSECV XSECH FN ALUK IBY CHNIM ITDACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 
1 

3UUW2 15146157 PAW 8 

S E W  OEPTN M E L  CRIVI WSLLK EG HV 
QWB A ACU 

HL 
AWE 

OLOSS L-BANK ELEV 
$11. 9g VRW XNL 

VOL WA 
XNCH W N  

R-WK ELEV 
S W E  X W L  XLPl XLOBR ITRIAL IDC 

XNR EUlIN SSTA 
ICONT CORAR TOW10 ENDST 

.PROP 4 

CRITICAL OEPTN TO 8E CALEUUTED AT ALL CROSS SECTIOWS 

ccm- 0.100 CDN- 0.300 

S r t .  3.4.1.4. CBO peg. 2 



F W  OISTRIIIRIW FOR Sf- 1.00 M I L -  1076.14 

S l l s  9m. 600. EM. 1274. U S  1480, 
PER Q- 26.7 36.6 2B.S 6.6 2.3 
ARU- 17.7 23.6 13.6 8.9 2.9 

VLL. 1.6 1.6 2.1 0.8 0.8 
DZPW 0.4 0.4 0.6 0.0 0.3 

11 Y1.8.1d F1-d 1.4" D.l(a.at4on Stud 11358 1214 91 
TZ ,I-- UO-JFT.W ria ~ p l q t  ~t Kb For L.J std. 
m a-roo 
J l  IDlCCR IWP N I W  IOIR STRT METRIC HVIW q WCL Fq 

0. 6. 0. 0. O.OM1 0. 0. 0. 1076.3 0. 

J9 NPlDI IPWT PRCW XSCCW XSECH FN ALLDC I W  W I Y  ITME 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

SEW 0 CRM WELK EO HV HL O W  L-1WK ELEV 
a m  

91- VLOI E Q% ALO8 ACN AR(H VOL TYA R-BANK ELEV 
XNL XNCH XNR WN EWIN SSTA 

SLWL X W L  XLW X m R  ITRIAL IDC ICWT COlUU TOW10 ENOST 

.PROF 6 

CRIllCAL OEPW 10 6E CALCULATED AT ALL CROSS SECTIONS 

FLOW OISTRIIUTIW FOR S L U P  1.00 M L L -  1076.10 

T I  011. Bend Flood I n t n  D.ltn.mtton Stud 11361 1214 91 
12 r x L E w .  CBO-L!FT.HZ F l a  ~ p l ~ t  ~t Eb 80 f o r  s1d. 
13 q-400 

J 1  ICHECK IH) N I W  IDIR STRT METRIC HVlNS Q WSCL Fa 

0. 7. 0. 0. 0.0083 0. 0. 0. 1076.3 0. 

J2 N P W  IPWT PRWS XSECV XSECH FN ALUK IIW CWIM ITRACE 

6.0 0. -1.0 0. 0. 0. -1. O r  0. 15. 

1 
3lMR92 16846i67 

S E W  DEPTH M L L  CRIW WlELK EO HV HL OLWS L-8WK ELEV 

91- ! E 9% AM6 ACH AROI WA R-DANK ELEV 
XNL XNCH XNR 

SLOPE X W L  XLEn 
VTN 

XWIR ITRIAL IDC 
'OL E M I N  SSTA 

ICWT CORAR TOWID ENDST 

.PROT 6 

CRITICAL DEPTH TO 8L CALCUUTED AT ALL CROSS SECTIMIS 

c w .  0.100 cmv- 0.300 
1490 NH CARD USW 
* S E W  1.000 

F W  DISTRI6YTIW FOR S L U P  1.00 M L L -  1076.32 

$11- 534. 600. SM. 1264. 1269, 1343. 1 4 4 9  4 7  1606. 1608. 

PAM 11 

PAM 12 



PER pl 22.2 29.7 1.0 28.2 0.8 8.9 3.4 5.7 
An*- 43.1 57.9 

0.1 
3.3 18.3 4.8 28.9 10.2 10.2 0.7 

VEL- 2.0 2.0 1.2 6.2 0.7 
DEPW. 

1.2 1.3 2.2 0.6 
0.7 0.7 0.6 1.2 0.3 0.3 0.6 0.3 0.2 

11 611. Send Flood 1.1n D.l1n..tion Stud 
TO FILEWM- ~.JFT.w Flo*  Split A t  & g3E::!:!93td. 
13  woo 
JZ ICHLCX INQ NINV IDIR nnr MTRIC HVINS q WEL FQ 

0. 8. 0. 0. 0.OOW 0. 0. 0. 1076.3 0. 

JZ N P W  I P U T  PRMt XSCCV XSECH FN ALUK I W  W I M  I T W E  

7.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 

S C W  DEPTN M C L  CRNS WCLK 65 HV 
AW 

HL OUSS L-UIIK ELEV 

9ru 9% % XNL XNCH A XNR n n  VOL IYA R-wx ELFV 
SLDPE X m L  XLO( X m R  ITRIAL IOC 

EUllN SSrA 
I C U U  CORAR TORllD E M T  

C W l  0.100 C W -  0.300 
14- m C A ~ D  USED 
' S E W  1.000 

3266 DIVIDED fL(Y 

FLW D l S l R I M n l W  FOR S C U D  1.00 M E L -  1076.52 

STA- 524. 6W. 701. 1254. 1269. 1343. 1449. 1467. 1506. 1510. 
PER Q- 2 6  28.9 0.8 24.3 1.3 9.6 3.7 9.5 0.2 
AREA- 57.4 76.5 5.2 21.2 

VEL- 
9.7 41.2 13.8 17.7 

2.3 2.3 0.9 6.9 0.8 1.4 
1.5 

D E P W  0.8 0.8 0.4 1.4 
1.6 3.3 0.8 

0.3 0.4 0.8 O.S 0.3 

T I  691. Band f lood 1.1n hl1n.mtlon Study 113Y) 12/4/91 
12  FILENW- c ~ - Q F T . H ~  F l a  s p l l t  ~t c i  BO For  ~. f t  s+d. 
13 MOO 

J1 lMECK INQ N I ~  IDIR STRT MTRIC HVINS q WEL fQ 

0. 9. 0. 0. 0 . m  0. 0. 0. 1075.3 0. 

JZNPROf IPLOT PRWS XSECV XSECH FN ALUK IN c m z n  ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 

1 
31WR92 15845157 

S E W  DEPTH CWSEL CRNS WELK EG HV 
O m  ALOB 

HL 
r c n  

O N S  L-SANK ELEV 

? I W  $3 9:; VRW XNL XNul WIN WA EWIN SSTA R-IbNK ELEV 
AWB VOL 
XNR 

SLOPE XLOBL XLW XWIR ITRIAL IDC ICWT COWR 1ORlID ENDIT 

.PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

C W -  0.100 CEHV- 0.300 
I490 W CARD USED 
.SECWO 1.000 

fLW DISTRISUTIOW FOR S E W  1.00 M E L -  1076.68 

S T k  5 1 6  600. 7 1 2  12S4. 1269. 1 3 4  1449. 1467. 150s. 1511. 
PER Q- 21.3 21.3 0.9 21.8 1.7 10.0 3.1 11.9 0.3 A 70.2 93.6 7.8 23.6 15.6 52.8 16.7 23.8 2.4 VEL- 2.4 2.4 0.9 7.4 0.9 1.5 
DEPTH- 0.8 0.8 0.4 1.8 4.0 0.9 1.6 0.4 0.5 0.9 0.6 0.4 

11 611. Band Plood~l.ln hltn.at1on Study 11354 12/4/91 
12  FILENIHE- CBO-LEFT.W F l a  s p l i t  ~t c i  m For   it s i d e  
13  Q-1000 

J I  ICHECK INQ NlNV IDIR STRT METRIC HVINS Q WEL FP 

PA= 15 

PAGE 16 

PAGE I 7  



0. 10. 0. 0. 0.0083 0. 0. 0. 1076.3 0. 

J2 N P W  lPLOT PRlVS XSCCV XSEW FN ALbC I a d  CWlU ITIUSC 

9.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

1 
3- 161Ut67 

S E W  DEPTH N I E L  C R M  U I C U  CD M HL OWSS L-UWK ELEV 

91m 9E E, $= A W  A m  VOL WA R-IWK ELEV 
XNR XNL WN CWIN SSTA 

SLOPC X W L  X U  X W R  ITRIAL IDS 1- C O R M  TOWID ENDSl 

FLW DISTRIIUTlDn FOR S E W  1.00 M E L -  107S.62 

11 P41. Bend Flood 1.41 D.Itn.at4on Stud 113M 1214 9 1  
72 FILCM. ~-L!FT.HZ no* sp i ' t  i t  & eo For L.A sld. 
13 q - l m o  

J 1  ICHCCK I W  NINV IDlR STRT METRIC HVINS WSEL FQ 

0. 11. 0. 0. 0.0MS 0. 0. 0. 1076.3 0. 

42 N P W  IPWT PRFVS XSCCV XSECH FN ALLDC l a d  CWIM ITRACE 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

SCCM D E ~  WFL C R ~ H  WEU: EO HV HL OLOIS L-OWK ELEV 

91w. 9E: E, 9% AWE ACH AM8 VOL WA R-IWK ELEV 
XNL XNR WN EWIN SSTA 

SWPE XLOBL XLW XLOOR ITRIAL XNCn IDC ICDNT CORAR TOW10 ENWT 

.PWlO 

CRITICAL DEPTH TO OE CALCULATED AT ALL CROSS SECTIONS 

ccm- 0.1oocrm. 0.300 
1490 NH CARD USLD 
.scam 1.000 

3266 DIVIDED FLCU 

F W  DISTRI8UTION FOR SECNO- 1.00 M E L -  1077.10 

STA- 496. 600. 740. 1264. 1269. 1343. 4 6 7  1606. 1613. 1644. 
PER 9- 20.6 27.5 6 17.2 3.0 10.9 3.8 14.9 0.5 0.1 
ARU- 110.7 147.7 19.4 30.1 38.9 90.9 24.4 40.1 5.6 3.1 

VCL- 2.8 2.8 1.1 8.6 1.2 1.8 2.4 5.6 1.3 0.4 
DEPTH- 1.1 1.1 0.6 2.0 0.6 0.9 1.4 1.1 0.7 0.1 

TI af1. a.nd r l o o d  t a f n  h l + n o a t i o n  study 11368 1214 $1 
12  FILM- C~-&T.HI Flow s p l i t  ~t ~6 80 For L.A 54d. 
73 Q.WO0 

J 1  ICHCCK INa NINV lDlR STRT HCIRIC HVINS P USEL Fq 

0. 12. 0. 0. 0.0003 0. 0. 0. 1076.3 0. 

JZ N P ~ F  IPW PRWS XSLCV XSEW FN ALLDC IW CWIM ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

SECWO DEPTH W C L  GRIM UICLK EP HV HL O M S  L-UWK ELEV 

Srrre YE: % 9% A W  ACU A m  VOL WA R-DANK CLEV 
XNL XNCH XNR WN EWlN SSTA 

SLWC XLOIL XLW XWIR ITRIAL IDS ICCUT CDRAR TOWID ENWT 



.PDOI11 

CRITIUL DEPTH TO BE CALCULATE0 AT ALL C M S  SECTIONS 

ccm- 0 . l W C w -  0 . m  
1 4 0  NU CARD USW 
. S O P  1.- 

3 M  DIVIDm FLW 

1.000 3 . 8  1078.18 1076.27 1075.30 1078.38 0.29 0 .W 0.00 1077.90 
5WO.O 2230.4 951.8 1797.8 631.0 242.1 553.3 

0.00 3.67 
0.0 0.0 1077.20 

3.93 3.26 0.0- 0.047 0 .OU 0 . W  1075.00 440.91 
0 .WUIO 0. 0. 0. 0 33 8 0.00 1420.66 1891.13 

FW D I S I R ~ I U ~ ~ D ~  fa SEEWI)- 1.00 NSCL- 1071.18 

1 
3lMR92 15r44r57 

T I  841. Bend Floodp1.in O.lln..tioo Stud 113Ed 12/4/91 
12 flWWL- UIO-LEF1.W F l a  S p l i t  At [h  80 for Left  Std. 
73  PllOWO 

J1 IWECK IN N I W  IDIR STRT METRIC HVINS Q USEL FQ 

0. 13. 0. 0. 0.0Om 0. 0. 0. 1078.3 0. 

J Z N P R W  IPLOT PRWS XSCCV XSCCH FN ALUK I W  UI(IM ITRACE 

12.0 0. -1.0 0. 0. 0. -1. 0. 0 .  15. 

1 
31MR92 15246167 PABE 24 

S E W  DEPTH N I E L  CRIB WSELK EG HV HL OL-s L-BWK ELEV awn 81.. vLon 
QROI AW8 ACH ARUI VOL TYA 
vm XNL X W  

R-81NK ELEV 

S W E  XLWL XLCH XWBR ITRIAL 1DC 
XNR WTN ELUlN 5511 
ICCUT CORAR TOWID ENOST 

.PDDfl2 

CRITICAL OEPTH TO 6E CALCULATE0 AT ALL CROSS SECTIONS 

cem- 0 . l W c c W -  0 . m  
1490 NH CAR0 USED 
.SEW 1.000 

1.000 3.91 1078.91 1076.27 1075.30 1079.15 0.24 0.00 e 1W00.0 4778.7 1604.6 3616.6 l lE8.7 354.3 l O 0 l . l  
0.00 1077.90 

0.00 4.02 4.53 
0.0 0.0 1077.20 

O.W(U28 
3 0.050 0.052 0.057 0.000 1075.00 404.50 

0. 0. 0. 0 34 8 0.00 1620.26 2024.77 

FLGI OISTRI8UTIW FOR SECWOI 1.00 M E L -  1078.91 

STA- 4 0 5  6W. BW. 1000. 1189. 1254. 1269. 1343. 1449. 1505. 1663. 2025. 
PSI Q- 16.3 23.6 3.8 4.0 3.3 7.6 5.2 10.5 14.3 5.7 5.6 AREA- 381.2 482.0 162.0 162.5 124.9 57.1 172.2 282.0 165.6 246.6 307.0 

VEL- 4.3 4.9 2.4 2.5 2.6 13.3 
DEPTH- 2.4 0.8 0.9 

3.0 
2.0 

3.7 8.7 2.3 1.8 
1.9 3.1) 2.3 2.7 3.0 1.6 0.8 

1 
31MU92 15146157 PAM 25 

T I  Gi la Bend Floodplain O.lin..tlon Study. 11358 12/4/91 
12 F I L E W -  C8O-LEFT.HZ Flow S p l i t  At CP 80 For ~ . f t  sid. 
13 Q-15000 

JI ICHECK IN NINV IOIR STRT n n a r c  HVINS Q WSEL FQ 

0. 14. 0. 0. 0.0083 0. 0. 0 .  1075.3 0. 
JZNPRUF IPLOT PRfVS XSECV XSECH FN ALLOC IllY CHNIM ITRACE 

13.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

I 
31WR92 15146~57 PA6E 26 

S E W  DEPTH NSEL C R M  WSELK EG HV HL 
AWE AW 

OLOSS L-BANK ELEV 

9 1 M  ?% % 9:: XNL X W  Am0 XNR UTN VOL TUA R-BbNK ELEV 
SWPE XWBL XLCH XWBR ITRIAL IDC IUWT CORAR TOW10 ELUIN SSTA EmKT 

.PROF13 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

c m -  o.100 cmv- 0.300 
1490 IM CARD USE0 
.SEW 1.004 

1.000 4 4 5  1079.46 1076.27 107S.30 1079.75 0.30 
15000.0 7374.4 2161.3 5464.4 1622.4 0 1392.8 

0.00 0.00 1077.90 

0 .W 4.55 
0.0 0.0 1077.20 

O.OW92 0. 0. 0. 0 34 
4.93 3.92 0.050 0.055 0.069 0.000 1075.00 377.33 

9 0.00 1700.67 2078.00 

F U Y  DISTRI6UTIW FOR SECNO- 1.00 NSEL- 1079.45 

ST&- 377. 6W. 8 W .  1000. 1189. 1254. 1269. 1343. 1449. 1505. 6 6 3 .  1756. 2078. 

--Ut))M.fM*n 
Ft1. - -30-LEFT.H2 k r c h  31. 1992 S-st. 3.4.1.1. UIO pas. 6 



PER pl 16.3 21.9 6.0 6.0 3.3 6.3 4.0 6.2 3.4 4.7 9.5 12.6 
ARrCr 496.a 690.7 270.7 265.2 160.9 6 212.6 339.6 196.0 332.4 0 . 6  344.3 

VEL. 4.1 6.6 3.1 3.4 3.1 14.4 3.4 4.2 9.7 2.0 2.0 2.1 
D L P W  2.2 3.0 1.4 4 2.6 4.4 2.9 3.2 3.6 2.1 1.6 1.1 

THIS RUN EXEMED 31WR92 16111801 @ ..................................... 
HLC-2 VATCR NWACC P W I L U  

v."ron 4.6.2, y 1991 
t..................... .............. 
WDTL- UTLRIIK (*) AT LEFT OF C-1-SECTIffl N W L R  INDICATES MESSME I N  S W R V  OF ERRORS LIST 

S ~ l l t  A t  CV M F.r Le f t  

S W R V  PRIMlOVT 

VCM 10.13 S E W  SSTA 

1 
311UW2 15iU167 PADT 20 

S p l l t  A t  CP M Fer L a f t  

S W R V  PRlWTOUT TABLE 160 

S E W  X L W  ELTRD ELLC EWlN MEL c a m  EQ VCH .OlK 

S p l l t  At CP M) For L e f t  

S W R V  PRINTOUT TABLL 160 

S E W  P M L L  D l M P  D I M #  O l F M  TOW10 XLCH 

1 
31WR92 161U157 

SUIURV OF E R W  AND SPECIAL WTLS 



....................................... 
U.S. AW coaPs or cmerwrcna 
nvmoLOblc LNGINEERIW CENTER : 
609 SECOND STREET SUITE 0 . DAVIS. C A L I ~ O R N I A . ~ ~ S ~ ~ - ~ ~ ~ ~  

(916) 756-1104 ....................................... 

..................................... 
HEC-2 WATER SURFACE P W I L E E  

V.nion 4.6.21 h y  1-1 ..................................... 

X X X X X U U  X W  XXXU 
X X X  X X X X 
X X X  X X 
X X X W  XXXX X w a x  XXXXX 
X X X  X X 
X X X  X X X 
X X X X U W  XXUU XxaxaXX 

THIS RUN EXECUTED 31WIR92 16i47rPZ 

TI 991. Mend Floodplatn Doltn.atton Study. 11358 12/4/91 
72 FILM- cso-aenr.nz 
13  rlar s p l t t  At CP 80 f o r  Rlpht  Sld. 

J1 ICHLCK INQ NlllV IOlR STRT I(LTRIC HVlNS Q WSEL FQ 

0. 2. 0. 0. 0.00(10 0. 0. 0. 1077.6 0. 

JZNPllOC IPLOI PRNf XSECV XSECn FN ALUK I N  CHNlH ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

53 VARIABLE W L S  FOR SUIURV PRINTOUT 

38. 43. 1. 8. 55. 26. 56. 46. 47. 5. 
Za. 53. 54. I 5 0  

IK 0.060 0.025 0.050 0.1 0.3 
M 6. 0.010 1078.0 0.060 1325.0 0.070 1331.0 0.025 1361.0 0.070 
M 1371.0 0.0- 1796.0 
qT 13.0 26.0 50.0 75.0 100.0 200.0 4W.O 6W.O 000.0 1000.0 
Ql lSW.0 5OOO.O 1WW.O 15000.0 
X I  1.0 12.0 1325.0 1371.0 0.0 0.0 0.0 0.0 
611 1090.0 1077.9 1079.2 1078.0 1079.0 1222.0 1079.5 1325.0 1077.4 1331.0 
61) 1077.6 1361.0 1079.4 1371.0 1079.9 2431.0 1077.9 Ibel.0 1079.9 1535.0 
611 1 0 . 4  1526.0 1001.9 1796.0 

3 U U m 2  1S147122 PIPE 2 

S E W  OEPTH M E L  CRNf -ELK EQ W HL O W S  L-BANK ELEV 
a w n  $1 % "WB 

AWM ACH A m  WA R-BANK ELEV 
91.. xmL XIW xNR n n  VoL EWIn  ssT8 
SLOPE XW8L XLW XLOBR lTRIAL IDC ICQ(T CORLR TOWID ENOST 

. P W  I 

CRITICAL DEPTH TO BE ULCUUTED AT ALL CROSS SECTIONS 

FUY OlSTRI8UTIOW FOR SEC* 1.00 M E L -  1077.61 

T I  891. Bend Floodpl.in D*ltn..tion Stud 11358 1214 9 1  
TI FILEME- CBO-RWT.W f low s p l t t  i t  f6 80 f o r  ~ i p L t  SI~. 
13  e m  
J1 ICHECK INQ N l W  10111 STRT METRIC HVINS 9 WSEL FQ 

0. 3. 0. 0. 0.0080 0. 0. 0. 1077.6 0. 

J Z N P W  I P M  PRWS XSECV XSECU FN A L N  I0U CMIM I T W E  

2.0 0. -1.0 0. 0. 0. -1. 0. Or 16. 

1 
31WR92 l5t47$22 PABE 4 

S E W  DEPTH CYSEL CRNf WSELK EG HV HL OLOSS L-BANK ELEV 



a a m  AW AW AM VOL WA 9% E v w .  XNL TIYL X K l l  XNR WTN EWlN 
SUYC X W L  XLCH XW8R ITRIAL IDC I C M  CORAR TOWID 

. P W  2 

CRITICAL DEPTH TO 8E CALSUUTLD AT ALL C W U  SECTICUS 

STA- 132I. 7 1  1-1. 1 W .  
PER pl 99.7 0.P 0.2 
ARV* 18.8 0.2 0.2 

VCL. 2.7 0.4 0.4 
DCPW 0.6 0.0 0.1 

TI ei1. 8.1d rioodri.cn alcn..tcon s tud  113- 1214 91 
TZ rn-. UIO-RWT.W  lo* so le t  ~t E/ aa f o r  ~ c & t  scd. 
73 e 7 8  

J 1  IWECK IWP N l W  IDIR STRl W R l C  HVlN3 Q VILL 

0. 4. 0. 0. 0 . m  0. 0. 0. 1077.6 

J 2 N P W  IPWT PRWS XSECV XSEW FN ALUK I W  CWIH 

3.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SCCNO DEPTH M C L  CRIVI WELK EO HV HL OLOSS 

?IWL 9% am8 ALOB E vmo 
ACH ARO. VOL WA 

XNL X W  XNR WIN EWIN 
SWPL XW4L XLW XW8R ITRIAL IDC I C W  CORAR TOFWIO 

. P W  3 

CRITICAL DEPTH TO 8E CALCUUTED AT ALL CROSS SECTIONS 

C w -  0.100 CEHV- 0.300 
1490 NH CARD USED 
.scCNO 1.000 

FLRT DISTRI8UTION FOR SEUID. 1.00 M E L -  1078.20 

11 G i l a  Band Floodela ln O.lin..t$on Study 11361) 1214 91 
12 rILENWE- COO-RWT.HZ Flow S p l l t  At fb (10 For Repl t  Sed. 
13 9-100 

J 1  ICHCCK IWP NINV IDlR 1111 HETRZC HVIW 9 WSEL 

0. 6. 0. 0. 0.0080 0. 0. 0. 1077.6 

J2 NPRW IPWT PRWS XSECV XSCCH FN ALUK I W  CHNlH 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 

S E W  DEPTH M E L  CRIY'I VSELK EO HV HL OWSS 

91w $% != ACH A M  WA 
XNL XNR WN 

SLOPE XLOOL XU XWIR ITRIAL roe 
VoL EWlN 

XW ICDNT COIUR TOWID 

.PW 4 

CRITICAL DEPTH TO 8 1  CALCUUTED AT ALL CROSS SECTlMlS 

R-8WK ELEV 
SSTA 
ENWT 

L-OWK ELEV 
R-OWK ELEV 
SSTA 
ENDST 

L-DWK ELEV 
R-IWK ELEV 
SSTA 
E r n 1  



S T  13n. lnt. 1-1. 14sr. 
PER 4- 95.1 2.4 2.6 
A 29.9 2.4 2.6 

VEL- 3.2 1.0 1.0 
MIIlC 0.8 0.0 0.1 

T I  e l l a  Bend Floedpla ln D.lln..tlen Study 113- 1214 9 1  rz  n-- c w - a m . w  s p i ' t  ~t C/ M) FOP ~ l l ~ l t  sld. 
13 a-200 

J l  I M C R  I W  NIW IDIR STRT WRIC H V I ~  Q VSEL Fq 

0. 6. 0. 0. 0 . m  0. 0. 0. 1077.5 0. 

J2 . N P W  IPWT PWVS XSECV XSEW FN ALLDC I W  c m x n  ITWE 

5.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 

S E W  OEPTM M E L  C R M  USELK EB HV HL OLOIS L - W K  ELEV 

911c 9z E 9g " A m  VOL 
Am m 

WA 
XNL 

R - W K  ELEV 
X K n  XNP 

SLOPE XUHL XLCn XWOR l lR lAL  1K 
EWIW SSTA 

imm c o w  ropwm E N ~ T  

.PW 5 

CRITICAL DEPTH TO BE CALLUUTED AT ALL CROSS SECTIONS 

CWV- 0.100 CEm- 0.300 
1490 M CAR0 USED 
.SEW 1.000 

FLW OISTRIBUIION FOR SECNO. 1.00 M E L -  1078.75 . ,. ~ 

A 1327. 1371. 1 1504. 1525. 1642. 
PER C- 83.3 6.7 7.3 1.5 1.2 
ARVr 45.6 9.0 9.7 3.5 2.9 

VEL- 3.7 1.5 1.5 0.8 0.8 
OEPlH- 1.1' 0.1 0.4 0.0 0.2 

PAGE 11 

11 Gll. Band Fleodpl.ln D.lln..t(on Study 11358 1214 9 1  
12 F l L E W -  CMI-RWT.H2 Flew S P l l t  A t  C; (10 For R l g i t  Std. 

a-~OO 
J1 ICHECK I W  NIW IOIR STRT METRIC HVINS Q VfEL FQ 

0. 7. 0. 0. 0.0080 0. 0. 0. 1077.6 0. 
J2 NPROF IPWT PRFVS XSECV XSECH FN ALLDC I W  CHNIM ITRACE 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 
1 

31WR92 lSr47t22 PAM 12 

S E W  DEPTH M E L  C R M  WSELK EG HV nL  9% L O  A, O M S  L-BANK ELEV ?I* 9$! % XNL XNCH A m  XNR W N  VOL lhA R-BANK ELEV 
SWPE XWBL XLCM XWBR ITRIAL IDC 

EWIN SSTA Im CoRAR TOW10 ENOST 

.PW 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

caw- 0.100 cEm- 0.300 
1490 NU CARD USED 
.SEW 1.000 

3720 CRITICAL OEPTH ASSUED 
1.000 1 1078.91) 1078.S8 1077.60 1079.33 
400.0 0.0 295.7 104.3 

0.3s 0.00 
0.0 56.3 48.9 0.0 0.00 0.0 1079.50 1079.40 

0.00 0.00 5.34 2 3  0.000 0.041 0.050 0.000 1077.40 1326.m 
0.016379 0. 0. 0. 0 29 5 0.00 161.84 1653.29 

FLW OISTRIBUTIOH FOR SECNO. 1.00 M E L -  1078.98 

STA- 1326. 1371. 1 1 0  1625. 1553. 
PER 73.9 9.0 9.7 4.1 3.3 
AREA- 55.3 4 . 6  15.8 10.2 8.2 

VEL- 5.3 2.4 2.4 1.6 1.6 
DEPTH- 1.3 0.1 0.5 0.1 0.3 



TI 011. a.1d r l o ~ d p i a i n  h l f n a a t t o n  s t u d  , 1 1 3 ~  12/4l:1 
12 fILWIYC- CM-IPHI.HI F 1 w  S p l i t  A t  b 80 For  Rlg Sld. 
13 (WOO 

J1 I M C K  IHP N I W  IDIR S T  METRIC HVINS q WEL FP 

0. 8. 0. 0. 0.W.O 0. 0. 0. 1077.6 0. 

J2 N P W  I P M  P R m  XSECV XSCCn FN ALLDC I W  ClWlY ITRACE 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

1 
3 U U n l  16147122 PAW I 4  

SEW O C ~ I  CWSCL CRM WELK EO W HL O W  L-BANK CLEV 

71.. 8= % 9E A m  AEH VOL WA R - W K  ELEV 
W N  XNL X W  XNR EUlIN 5114 

SLOPE XLOlL XLOl X W R  ITRIAL IDC XCONT CMAR TOWID ENDST 

.PW 7 

CRITICAL D E W  TO I CALQIUTED AT ALL CROSS SECTlfflS 

STA- 1076. 1222. 1306. 1371. 1 1522. 1626. 1674. 
PER 9- 8.8 2.6 51.7 0 11.2 8.6 6.9 
ARU. 43.7 6 73.9 28.3 30.6 30.2 24.5 
VCL. 1.2 0.9 4.2 2.2 2.2 1.7 1.7 

OCPW 0.3 0.2 1.6 0.3 0.8 0.3 0.6 

J1 ICHECK IHP N I W  lDIR STRT HLTRIC WINS q WEL FP 

0. 9. 0. 0. 0.0080 0. 0. 0. 1077.6 0. 

52 N P W  IPLOT P R M  XSECV XSECH FN ALLDC I W  CWIM ITRACE 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 16. 

1 
31MR92 15r47122 

SECW DEPTH M E L  CRlVI WSELK EO HV HL OLOSS L-8ANK ELEV 

91n 9;: % 9% ALOB ACH AM6 VOL lWA R-BANK ELEV 
XNL XNCH XNR WTN 

SLOPE XLOBL XLCH 
€WIN SSTA 

XLOlR ITRIAL IOC 1CfflT COMR TOWID ENOST 

. P W  8 

CRITICAL OEPTH TO 6E CALCUUTED AT ALL CROSS SECTIONS 

ccnv. o.rooctnv- 0.300 
1490 NH CARD USE0 
.SEW 1.000 

3266 DIVIDED FLW 

PAW 16 

FLW DISTRI6UTIffl FOR SECHe 1.00 W E L -  1079.66 

STA- 1070. 1222. 1326. 1371. 1390. 1 .  2 8 .  1626. 1-1. 
4.8 44.6 8 :::: 31.7 80.9 

0.1 10.1 10.9 9.3 7.6 
1 6  34.3 37.1 40.2 32.6 

VEL. 1.6 1.2 4.4 0.6 2.3 2.3 1.8 1.8 
DEPTH- 0.6 0.3 1.8 0.1 0.4 0.1 0.4 0.6 

1 
3UUR92 16147r22 PAW 11 

T I  011. lend F1oodpI.ln hlln..tlon Stud 
72 PILLWIE. CEO-RBHT.W F l a  S p l i t  A t  
13 9-1000 

11368 I 2  4 91 
80 For  A g b t  std. 

J I  ICHECK IHP N l m  IDlR STRT METRIC HVINS VILL FP 

0. 10. 0. 0. 0 . 0 W  0. 0. 0. 1077.6 0. 

112 N P W  lPLOT P R M  XSLCV XSCCH FH ALLDC I W  CWIM ITRACE 



S E W  DfCll l  M E L  C R M  USEU & HV HL OU4S L-UNK ELEV 
a 
T 1 Y  9s % A M  A I M  VOL N A  R - W K  ELEV 

XNL XwCn XNR YRI 
SLOPE XWOL XLW XWlR ITRIAL IDC 

EWIN SSTA 
ICONT conan rowm ENDST 

.PnW 9 

CRITICAL DEPTH 10 BE CALWUTEO AT ALL CI(OU SECTIONI 

C W -  0.100 C m -  0.3W 
14.0 m CAW usm 
.SEW 1.000 

3216 DIVIDED FLlY 
- 
4 

S T h  1070. 12p. 1325. 1371. 1404. 1 1529. 1626. 1687. 
PER Q- 4 6.7 39.9 0.3 9.7 10.6 9.7 7.8 
ARCA- 83.3 44.1 86.6 4.6 39.6 42.7 49.0 39.7 

VEL- 1.8 1.6 4.6 0.7 2.5 2.5 
D L P W  0.6 0.4 1.9 0.1 0.5 0.9 2.0 0.5 2.0 0.6 

T I  811. Bend Floodpl.In D.lIn..tion Study 113- 1214 9 1  
72 FILWUY- CW-RWT.IIZ  la SPII~ ~t c6 w For  ~ i ~ b t  SI~. 
13  4-1500 

J1 ICHECK IK) NINV IDlR STRT METRIC HVlNS Q USEL FQ 

0. 11. 0. 0. 0.0000 0. 0. 0. 1077.6 0. 

J Z N P W  IPWT PUCM XSECV XSECH FN ALLOC rw CH~IM ITRICE 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SEW DEP~ I  NSEL c a w s  vrru ~e nv 
a w  A w l  

ML 
AW 

OUlSS L-BANK ELEV 

!E xwL xww AIWN VOL N A  R - W K  ELEV 
XNR WN 

XWIR ITRIAL IDC 
EWIN SSTA 

ICONT CORAR TOWID ENOST 

*PROF10 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

c c w -  0.100 c m -  0.300 
1490 NH CARD USE0 
.SECNO 1.000 

1,WO 2.53 1079.93 1079.71 1077.60 10W.11 
16W.O 421.7 487.3 591.0 190.0 

0.18 0.00 0.W 1079.50 
98.2 251.5 

0.00 2.22 4.96 
0.0 0.0 1079.40 

0.007872 0. 0. 0. 0 32 
2.35 0.050 0.044 0.050 0.000 1077.40 1077.99 

6 0.00 621.W 1699.39 

FLW OISTRIIUTIOW FOR SECW 1.00 M E L -  1079.93 

STA- 1078. 1222. 132s. 1371. 1431. 1.81. 1535. 1625. 1699. 
PER 9- 8 6  9.6 32.6 1.3 9.3 10.0 10.5 8.4 
AREA- 119.8 70.2 98.2 16.9 51.6 55.7 70.3 57.0 

VEL- 2.3 2.0 5.0 1.1 2.7 
DEPTH. 

2.7 
0.8 0.7 

2.2 2.2 
2.1 0.3 1.0 1.0 0.8 0.8 

T I  P i l a  Band f lood~l. in O.lin.ation Study 1135s 1214 9 1  r z  FILE-- cao-nbn~.nz Flow s p i l t  A t  c i  For  Right s'd. 
73 e w o o  

J I  ICHECK IHO NIW IDIR STRT MT~IC HVINS Q USEL FQ 

0. 12. 0. 0. 0.- 0. 0. 0. 1077.6 0. 

52 NPWF IPWT PRWS XSECV XSLW FN ALUK IBW CWIIM ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH M E L  CRIW YSELK EG 
QW AWE 

HV HL 
AW 

OLOJS L - W K  ELEV 

h 4 E  VLOl % != XNL X W  Am0 XNR VOL N A  R - W K  ELEV 
SLOPE XWBL XLW XW8R ITRIAL IDC 

WN EWIN SSTA 
ICON1 CORAR TOWID EWST 

.PDDFI1 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

C W -  0.100 C W -  0.300 



S l l r  1078. la. 1.326. 1371. 1431. 1481. 1636. 1621. 1749. 
PER P. 2.4  13.4 18.9 6.0 8.9 9.6 2 10.0 
U(Lr 267.9 176.1 141.6 7 8  103.0 111.2 162.9 169.2 

VEL- 4.0 3.8 6.6 3.2 4.3 4.3 3.9 3.1 
OMC 9 1.7 3.2 1.3 2.1 2.1 1.11 1.3 

JI IWQ IHP NIW IDIR nnr r m r c  ~ v r w  Q MLL 

0. 11. 0. 0. 0.0010 0. 0.  0. 1077.6 

J2 W C W  I P L m  P R M  XSLW XSL01 PN ALLDC I O W  W11M 

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SCCWO DEPTH C R M  WSCUC E8 HV HL OLOU 
A01 A VOL N A  

XNR YTN 
SLOCC X W L  XLW X W R  ITRIAL 1% 

EWIN 
ICONT COWR TWYlD 

.PWIX 

CRITICAL DEPTH TO 8E CALCULATED U ALL CROW SECTIONS 

CUIY. 0.100 CEHV- 0.300 
1490 W CARD USCO .sew 1.000 
3210 CROII SECTlCU 1.00 C K T E W  0.04 PELT 

ruu DISTRI~VIION FMI SCUD 1.00 MEL- 1081.94 

STIr  1078. la. 1325. 1371. 1431. 1481. 1618. 1626. 1796. 
PCR 9.. 21.6 14.3 14.9 6.4 8.6 9.2 13.3 11.9 
A R U l  408.4 276.7 190.4 137.2 6 . 8  164.0 260.11 303.7 

VCL- 11.1 6.2 7.8 4.S 6.6 11.6 
DEPTH- 2.8 2.7 

6.3 1.9 
4.1 2.3 3.0 3.0 2.8 1.0 

T I  all. 0.nd Flood l n l n  D . l (n * r t l en  Stud 11368 1214 9 1  
12 IILWL- C(IO-R&IT.H~ Flow Split A t  Kb 80 f o r  R lsb t  514. 
13  9.16000 

J1 ICHECK IlU NINV IDIR STRT METRIC HVINS Q WSEL 

0. 14. 0. 0. 0.0000 0. 0. 0. 1077.6 

J2 N P W  IPWT PRfVS XSLCV XSEW FN ALLDC I W  CWlt l  

13.0 0. -1.0 0. 0. 0. -1. 0. 0. 

1 
31IUIIS2 16147122 

SEW O L P T ~  MIL CRIW WSCLK ~a HV HL OWSS 

91, 9g: % K ""' 
An08 VOL N A  

XWL XNcn XNR WTN 
SLIRC XWBL XLW XW6R ITRIAL IDC 

EUllN 
ICON1 COWR TOWID 

ccm. 0.100 crm. 0.300 
1490 m crm usm 
*scEW(I 1.000 
3280 CRWS SECllf f l  1.00 EXTENDCD 0.78 FEET 

FLW DISTRIBUTICU PW S C U D  1.00 M L L -  1W.U 

STA- 1078. 1129. 1326. 1371. 1431. 1 1638. 1626. 1798. 
PER 9. 11.2 14.4 13.1 6.8 8.2 8 9  13.2 14.2 
MU. 8 5 9  63.6 224.7 182.0 189.1 204.3 318.0 430.6 

V L b  6.2 6.1 11.8 6.6 6.6 6.6 6.2 5.0 
DEPTH. 3.6 3.4 4 9  3.0 3.8 3.8 3.6 2.6 

L-UNK ELEV 
R - W K  ELEV 
SSTA 

PAW? 26 

PAW? 26 

L-OANK ELEV 
R-BANK ELEV 
SSTA 
EMnT 



1 
3 l M M 2  l 5 l 4 7 l 2 2  PABL 27 

..................................... THIS RUN EXECWED 3IWR92 lSr47r30 
HFC-2 WATCR SURFACE PDDllLU 

V.mton 4.6.21 Uy 1991 ...................... .............. 
WE- ~~TERISK (-) AT urr o r  cw-SECTIW m u c n  IrnIcms YEUI~BL IN SWRV OF ERRDRS LIST 

s p i l t  ~t CP 80  reor ~ t g h t  

S W R V  PRINTOUT 

S E W  Q M C L  DEPTH V U Y  V a l  V 0 0 .  W l R  QPR 10.KS S E W  SSTA MDIT  
1.000 25.00 1077.81 0.41 0.00 2.18 0.00 0.00 0.00 80.67 
1.000 50.00 1078.02 0.62 0.00 2.69 0.42 0.00 0.00 81.20 

1.00 1329.81 1362.66 
1.000 75.00 1078.20 0.80 0.00 2.97 0.75 1.00 1329.22 1484.37 

0.00 0.00 79.94 
l.W IW.00 1070.34 0.94 0.00 3.18 0.97 0.00 0.00 79.80 1.00 1320.72 1489.03 
1.000 200.00 1078.76 1.35 0.00 3-65 1.33 0.00 0.00 80.46 1.00 1320.3l 1492.93 
1.000 400.00 1070.9. 1 6 0  0.00 5.34 2.13 0.00 0.00 153.79 1.00 1327.15 1641.W 
1.000 600.00 1079.40 2.00 1.13 4.20 1.96 0.00 0.00 80.75 

1.00 1 3 H . U  1653.29 
1.000 W . 0 0  1079.36 2.16 l.U 4.40 2.07 0.00 0.00 79.07 1.00 1070.00 1673.74 
1.000 1000.00 1079.60 2.28 1.73 4.61 2.17 0.00 0.00 80.32 1.00 1070.00 1601.21 
1.000 1600.00 1079.93 2.53 2.27. 4.- 2.35 0.00 0.00 78.72 1-00 1078.00 lM7.08 
1.000 5 W . 0 0  1000.96 6 3.92 6.61 3.76 0.00 0.00 80.07 1.00 1077.99 1699.39 
1.000 10000.00 1081.94 4 5 4  5.24 7.87. 4.89 0.00 0.00 80.77 1.00 1077.9. 1749.35 

1.000 15000.00 1W.M 5.20 6.14 8.76 5.81 0.00 0.00 81.24 
1.00 1077.97 1795.00 
1.00 1077.97 aos.oo 

1 
3 M 9 2  15x47822 P18C 28 

Spl t t  At CP 80  For Rlght 

S W R V  PRINIOUT TABLE 150 

S E W  XLffl ELTRO ELLC EWlN Q M E L  C R M  EG 10.KS V a l  AREA .01K 
1.000 0.00 0.00 0.00 1077.40 25.00 1077.81 1077.72 1077.89 80.67 
1.000 0.00 0.00 0.00 1077.40 50.00 1078.02 1077.- 1078.14 81.20 

2 8  11.46 2.78 
1.000 0.00 0.00 0.00 1077.40 75.00 1078.20 1078.02 1078.33 79.94 2.69 18.93 5.55 
1.000 0.00 0.00 0.00 1077.40 100.00 1078.34 1070.14 1078.49 79.80 2.07 26.95 8.39 
1.000 0.00 0.00 0.00 1077.40 200.00 1070.75 1078.53 1078.92 80.45 3.18 3 4 . 7  11.19 
1.000 0.00 3.65 70.79 22.30 0.00 0.00 1077.40 400.00 1070.98 1078.98 1079.33 153.79 
1.000 0.00 0.00 0.00 1077.40 600.00 1079.40 1079.31 1079.57 80.75 5.34 104.21 32.26 
1.000 0 .W 4.20 247.87. 66.77 

0.00 ' 0.00 1077.40 800.00 1079.66 1079.38 1079.72 79.87 
1 .M 0.00 0.00 0.00 1077.40 1000.00 1079.60 1079.62 1079.85 80.32 4.40 324.08 89.51 
1.000 0.00 4 389.42 111.58 

0.00 0.00 1077.40 1500.00 1079.93 1079.71 1080.11 78.72 
1.000 0.00 4.96 539.63 169.06 0.00 0.00 1077.40 5 W . 0 0  1080.96 lM10.46 1081.27 80.07 
1.000 0.00 0.00 0.00 1077.40 10000.00 1081.94 1081.20 1082.41 80.77 5.51 

1204.39 558.77 
1.000 0.00 0.00 0.00 1077.40 15000.00 1082.68 1081.79 1083.32 81.24 7.82 1802.98 1112.68 8.76 2418.21 1664.19 

I 
3 M 9 2  15r47r22 PABL 29 

Spl t t  At CP 80 For Rtght 

S W R V  PRINTOUT TASLE 150 

SECHO a M E L  D I M P  D I M X  D I F M  TOWID XLCH 

1.000 25.00 1077.81 0.00 0.00 0.21 32.84 0.00 
1.000 50.00 1078.02 0.21 0.00 0.42 41.03 0.00 
1.000 75.00 1078.20 0.17 0.00 0.60 51.44 0.00 
1.000 100.00 1078.34 0.14 0.00 
1.000 200.00 1078.75 0.41 

0.74 60.11 0.00 
0.00 1.15 122.14 0.00 

1.000 400.00 1078.98 0.24 0.00 
1.000 600.00 1079.40 0.42 0.00 1.38 1.80 460.43 161.84 0.00 0.00 
1.000 800.00 1079.56 0.15 0.00 
1.000 1000.00 1079.W 0.12 

1.96 523.72 0.00 
0.00 

1.000 1500.00 1079.93 0.25 
2.08 557.63 0.00 

0.00 
1.000 5000.00 1080.96 

2.33 621.40 0.00 
1.03 0.00 3.36 671.36 0.00 

1.000 10000.00 1081.94 0.98 0.00 
1.000 l5000.00 0 6  0.76 0.00 

4.34 717.03 0.00 
5.08 717.03 0.00 

1 
3UUR92 15847~22 

S W R V  OF ERRORS AND SPECIAL MTES 

CAUTIDH SECW 1.000 P W I L E -  6 CRITICAL DEPW I S S W O  

aol*rUtl*kl*uolwI 
F11. - C80-RW.H2 h r s h  31. 1992 S.st. 3.4.1.4. CBD Pap. 14 



C81 Summary Data 

C81 Flow Split Hydraulic Calculations Summary Page 



............................................... 
HEC-l WATER SURFACE P W I L E S  
V.rslon 4.6.2: MY 1991 . 386 C.t."d.d I*ran ".mion. August  1991 : 
DM.- L As.oc4.t.l. 1°C 1-800-236-M69 
RU* D1 lE J l M R 9 2  TIME 15847147 . .............................................. 

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

I 
31MU92 15847847 

U.S. A m  CORPS OF l N B I N I L n  
HYOWLffi lC ENGlNEERINB CENTER : . 
SO9 S E C W  STREET. SUITE 0 
DAVIS. CALIFORNIA 96616-4U7 

(916) 756-1104 ....................................... 

THIS RUN EXECUTE0 31MR92 15:47147 

T I  041. h n d  Floodplain D.lln..tlon Stvdy, 113U) 12 /9 /91  
72 F I L E W -  CBl-LEFT.H2 
73 f l a  S p l l t  A t  CP 8 1  F o r  L e f t  Sld. 

J 1  ICHECK I W I  N I W  I O I R  STRT METRIC HVlNS Q WSEL FQ 

0. 2. 0. 0. 0.0071 0. 0. 0. 960.9 0. 

52 N P W  ]PLOT PRIVS XSECV XSECH FN ALLDC 18W CHNlM ITRICE 

1.0 0. -1.0 0 .  0. 0. -1. 0. 0. 15. 

J 3  VARIABLE CWES FOR S U W R V  PRINTCUT 

28. 43. 1. 8. 55. 26. 56. 46. 47. 5. 
28. 53. 54. 150 

31WR92 15147147 PAGE 2 

S E M  DEPTH M C L  CRlYS WSELK EG HV HL OLOSS L-BANE €LEV 
Q QLOI WU OR08 ALOI ACH A m 0  VOL TVA I l -8WK ELEV 
T I M  VLO8 VCH VW8 XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLO8L XLCN XLOOR ITRIAL IDC ICON1 CORIR TOPUlO EWST 

.PROF I 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCNV- 0.100 CEHV- 0.300 
1490 wn c r a o  usro 
.SECrn 1.000 

3266 DIVIDED FLOY 

FLOY OISTRl6UTION FOR SCn*). 1.00 M E L -  960.59 

ETA- 1171. 1201. 1215. 1409. 1647. 1724, 
PER 9- 8 13.1 0.8 0.0 57.5 

AREA. 7.3 3.3 0.6 0.0 7.1 
VEL- 1.0 1.0 0.3 0.0 2.0 

OEPllC 0.2 0.2 0.0 0.0 0.4 

1 
3 U U I S 2  15147r47 PAGE 3 

11 011. nand Floodplain O.lln..tion Study  11350 12 /0 /91  
72 F l L E W .  C.1-LEFT.H2 F l o r  S p l l t  A t  ~b 01 F o r  L a f t  Sld. 
73  a-W 

J1 ICHECK INQ N I W  I D I R  STRT M T R I C  HVINS 9 WSEL FQ 

0. 3. 0. 0. 0.0071 0. 0. 0. 960.9 0. 

J2 NPlOI  IPLOT PRFVS XSECV XSECN FN ALLDC 1 W  C H I Y  ITRICE 

2.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 



1 
3 l W 2  15:47:47 PAGE 4 

S E W  DEPTH M L L  C R M  WELK EG HV HL OWSS L-BANK ELEV 
Q QLOl 9UI QUO0 AWB ACH ASQB VOL N A  vm R-BWK ELLV 
TIME VLOl VCH XNL XNCH XNR WIN E M I N  SSTA 
SLOPE X W L  X L W  XLWR ITRIAL 1DC lUIll COMR TORlIO ENMT 

.-2 

CRITICAL DCPTH TUBE C A L N U T E D  AT ALL CRQSS SECTICUS 

caw- 0.100 cEm- o . m  
1490 M CAW USE0 
. S E W  1.WO 

3266 OlVIOEO F L W  

1.044 0 960.78 960.61 960.90 960.83 0.05 0.00 0 .00  962.00 
50.0 26.6 23.4 0.0 22.7 10.3 0 .0  0.0 0.0 962.10 
0 . W  1.17 2.27 0.00 0.051 0.039 0.000 0.000 960.10 1159.98 

0.W70.3 0. 0. 0. 0 14 5 0.00 S . 4 7  1720.71 

STA- 1160. 1201. 1220. 1103. 1109. 1647. 1648. 1724. 
PER a- 34.3 IS.7 0.2 2.6 0.1 0.1 46.9 

A 14.0 6.4 0.2 1.7 0.2 0.1 10.3 
VEL- 1.2 1.2 0.6 0.8 0.3 0.5 2.3 

DEPlH- 0.3 0.3 0.0 0.3 0.0 0 . 1  0.6 

PAGE 5 

T I  GI1. h a d  Floodol.In D.lln..tlon Study .  11358 12 /9 /91  
1 2  F I L E W -  C81-LEFT.H2 F l a  S p l l t  A t  CP 8 1  F o r  L.ft sld. 
73  0-75 

J 1  ICHECK I W  N I W  l O I R  57117 METRIC HVlNS Q YSEL FQ 

0. 4. 0 .  0 .  0.0071 0. 0. 0. 960.9 0 .  

J 2  NPSQF IPLOT PRWS XSECV XSECH FN ALWC 18Y C M I M  ITRACE 

3.0 0. -1.0 0 .  0. 0. -1. 0. 0. 15. 

I 
311111192 15:47:47 PAGE 6 

SEW DEPTH MEL CRM WELK EG n v  HL 
QWO 9UI 

OLOSS L-BANK ELEV 

?]WE $E ALOB A M  VOL N A  
VLOO vw XNL xncn xna WN 

R-8WK ELEV 

SLOPE XLOBL X L W  
E W I N  SSTA 

XLOIR ITRIAL IDC ICON1 COMR TOWID ENDST 

.-3 

CRITICAL DEPTH TO BE U L C U U T E D  AT ALL CROSS SECTIONS 

caw- o.roo crnv- 0.300 
1490 NH CARD USED 
.SECW 1.000 

3266 DIVIDED F L W  

1.000 0.82 960.92 960.72 960.90 960.90 0.05 0.00 
44.1 75.0 30.9 0.0 33.3 12.8 0.0 0.0 

0.00 962.00 

0.00 1.33 2.42 0.00 0.051 0.041 0.000 0.000 960.10 1151.68 
0.0 962.10 

0.007093 0. 0. 0. 0 19 5 0.00 102.39 1721.05 

F L W  OISTRI6UTICU FOR S E C W  1.00 NSEL-  960.92 

STA- 1152. 1201. 1224. 1403. 1409. 1410. 1647. 1648. 1676. 1724. 
PER Q- 37.4 17.1 0.3 3.4 0.1 0.2 0 . 2  
AREA- 20.3 9.3 

0.0 41.2 
0.3 2.5 0.2 0.3 0.3 

VEL- 1.4 1.4 0.7 1.0 0.5 0.6 0.6 0.0 
0.1 12.8 

0.4 DEPTH- 0.4 0.0 0.4 0.2 0.0 0.2 0.0 0.7 
2.4 

T I  GIl. Band P l e ~ d ~ l . I n  D.14na.tIon Study. 11358 12 /9 /91  
1 2  F I L E W -  C81-LEF1.N F l o w  S p l I t  A t  CP 81 F o r  L.ft SId. 
TJ  ~ I O O  

J 1  ICHECK I W  N l m  I D I R  STRT METRIC HVfNS Q =EL FQ 

0. 5. 0. 0. 0.0071 0. 0. 0. 960.9 0. 

J 2 N P R H  I P W T  PRTVS XSECV XSLCH FN ALLDC IBW c m r ~  ITRACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31WR92 15147:47 

S E W  DEPTH M E L  CR1W -ELK EG 
QLO6 

HV HL OWSS L-8WK ELEV 

?1M "LOB %% $% ALOE ACH VOL N A  
XNL XNW Am YTN E W I N  SSTA 

R-8WK ELEV 
SLOPE XLOBL X L W  

XNR 
XWBR ITRIAL 1DC ICDWT COIUR T O W I D  ENDST 

.PnW 4 

CRITICAL DFPTH TO 6E CALCUUTED AT ALL CROSS SECTICUS 

PAGE 7 

PAGE 8 



3266 OIVIDLD F L W  

STA- 1146. 1201. 1 7  1403. 1409. 1410. 1 6  1649. 1 6 7  1676. 1724, 
PER 9- 39.4 11.0 0 . 4  3.11 0.2 0.3 0.3 0.1 0.1 37.4 

ARM- 2 6  12.0 0.6 3.2 0.3 0.5 0.5 0.1 0 . 2  14.8 
VEL- 1.5 1.5 0.n 1.2 0.6 0.7 0.7 0.4 0.4 2.5 

DEPTH- 0.5 0.6 0.0 0.5 0.2 0.0 0.3 0 . 0  0 .1  0.8 

1 
311YlR9Z 15147847 PAW 9 

11 8l1. 6.11 F l o o d p l a t n  D.lln..tlon Study .  11358 12 /9 /91  
12 r I L E w -  -1-LEFT.HP f l a  S p l l t  A t  CP n l  F o r   i it sgd. 
1 3  9-2W 

J 1  ICHECU IN0 HINV I O I R  STRT METRIC HVIHS Q -EL FQ 

0. 6. 0. 0. 0 . W 7 I  0. 0. 0. 960.9 0. 

J 2  N P W  I P L W  P R N S  XSECV XSECH FH ALLDC I s Y  CWIU ITPACE 

5.0 0. -1.0 0. 0. 0. -1. 0 .  0. 15. 

S E W  DEPTH N E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

?IUE 
QLOB %2 O W 8  

xncn xna WTH 
N A  R-BWK (LEV 

VLOB V W 1  XNL 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

ELUIN SSTA 
ICf f lT  COPAR TOW10 EHDST 

. P a w  5 

CRITICAL DEPTH TO BE CALCULATE0 A1 ALL CROSS SECTIOHS 

3265 DIVIOEO F L W  

F L W  DISTRIBUTIffl FOR SECIY). 1.00 N E L -  961.15 

STA. 1126. 1201. 1234. 1409. 16711. 1724. 
PER W 4 3  20.4 4.7 2.2 29.4 
A 47.2 21.6 6.4 4.9 21.2 

VEL- 1.8 1.9 1.5 0.S 2.8 
DEPTH- 0.6 0.7 0.0 0.0 1.0 

PAGE 11 

T I  Gll. 8.nd Floodplain O.lln..tlon S t u d y  113511 1 2 / 9 / 9 1  
1 2  F I L E M -  C81-LEFT.HZ F l a  S p l l t  A t  C; 8 1  F o r  L e f t  Sld. 
T3 0-400 

J1 ICHECK IIU NINV 101R STRT METRIC HVINS VSEL F'? 

0. 7. 0 .  0. 0.0071 0. 0. 0 .  960.9 0. 

J Z N P W  IPLOT PRFVS XSLCV XSECH FH ALLDC IBW cm~n ITPACE 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
3 1 m n 9 2  15r47r47 PAGE 12 

SECW DEPTH M E L  C R N  WCLK EO HV HL OLOSS L-BANK ELEV 
QL06 

?IWE "LO8 $2 9:: ALOO ACM A M 6  VOL N A  R-1WK ELEV 
XNL XWH XHR WTH E U l I N  SSTA 

SLOPE XWIL XLCM XWR ITRIAL IDC ~CONT COPAR TOWID ENDST 

3245 DIVIOEO P L W  

F L W  DISTRlBUTlf f l  FOR S E C W  1.00 CVSCL- 961.75 



STA- 1102. 1201. 1234. 1409. 1 .  1724. 1751. 
PER Q. 45.0 22.4 6.3 3.5 22.7 0.1 

AREA- 01.5 3 4 6  17.0 1 . 9  29.8 1.2 
VEL- 2.2 2.6 1.6 1.2 3.0 0.4 

D E P W  0.1) 1.0 0.1 0.0 1.3 0.0 

1 
3-2 15847347 

T I  e l l a  Bend Floodpl . in D.lin.atien Study  11359 1 2 / 9 / 9 1  
1 2  FILUUIY- CBI-LEFT.W f l a  s p l i t  LC c i  a1 F ~ F  cart sia. 
1 3  a-u)o 

JI I M C K  IKI NINV IDIR STRT METRIC HVINS a WSEL 

0. 11. 0. 0. 0.0071 0. 0. 0. 960.9 

JP N P W  IPLOT PRWS XSECV XSECH FN ALLDC I W  C ~ I Y  

7 . 0  0. -1.0 0. 0. 0. -1. 0. 0. 

1 
3 1 W 2  15147147 

S E W  DEPTH M C L  CRIWS -ELK EG HV 
QWB QCH 

HL 
0R-W A U M  A W  

o m s  

91, VLOB VCH 
A m 8  

VWB 
VOL N A  

XNL X K H  XNR 
SLOPE XWBL XLCH 

n n  
XWBR ITRIAL IDC 

E U l I N  
l C W T  CORAR TOW10 

. P W  7 

CRITICAL OEPTH 10 BE CALCULATED A1 ALL CROSS SECTIWS 

c m -  0.100 c t n v -  o.300 
1490 NH CARD USED 
.SECW 1.000 

3265 DIVIDED F L W  

F L W  DISTRIBUTIW FOR SECHO- 1.00 M E L -  962.02 

SlA- 10.6. 1201. 1234. 1286. 1409. 1675. 1699. 1724. 1770. 
PER G- r 4 . e  21.9 3.9 4 .4  3.4 0.9 19.4 

AREA- 110.1 43.4 18.6 12 .4  15.0 
1.3 

4.2 35.2 
2.4 3.0 

9.1 
VEL- 1 .3  2.1 1.3 1.3 

DEPTH- 1.0 1.3 0.4 0.1 0.1 0.2 1.5 0.2 
3.2 0.9 

7 1  531. 6.nd F l o o d p l a i n  O.lin.ation Study  113511 1 2 / 9 / 9 1  
1 2  FILE-- CBI-LEFT.HP Flow S p l i t  A t  Cb 8 1  F o r  L.Tt Sid. m 1 3  (WW 

J l  XCHLCK IKI NINV IDIR STRT METRIC HVINS Q -EL 

0. 9. 0. 0. 0.0071 0. 0. 0. 960.9 

5 2  NPmF IPLOT PRFVS XSECV XSECH FN ALLDC I11Y CHNIM 

8.0 0. -1.0 0 .  0. 0. -1. - 0 .  0. 

S E W  DEPTH M E L  CRIWS WSELK EG HV 
Q 9U)B aCH 9- ALOB ACH 

HL OLOSS 

TIME VLOB VCH v m e  XNL x n c n  XNR 
A m 8  VOL N A  

SLOPE XLOBL xLcn 
W N  

XLOOR I l R I A L  IDC 
E M I N  

I C W T  COIUR TOWID 

. P W  8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIWS 

CCUV- 0.100 CEHV- 0.300 
1490 m c r a o  USED 
. S E W  1.000 

3266 DIVIDED F U U  

F L W  OISTRIBUTIW FOR S E W  1.00 M E L -  962.21 

STA- 10711. 1201. 1234. 1300. 1409. 1653. 1699. 1724. I 7 M .  
PER 9- 44.5 20.5 5.5 4.1 3.1 1.11 17.6 2.11 

AREA- 132.9 49.7 29.8 14.3 19.0 11.0 41.0 19.2 
VEL- 2.7 3.3 1.5 2.3 

OLPTM- 
1.3 

1.1 1.5 
1.3 3.4 

0.5 0.1 0.1 0.2 1.6 0.3 
1.2 

T I  G i l a  aoed C l w d p l n i n  O.lin..tla Study. 11358 1 2 / 9 / 9 1  
TZ I I L E W -  C111-LEFT.H2 F low S p l i t  A t  CP 0 1  F o r  L e r t  S i d e  
T3 Q.IW0 

Fi l .  - -1-LEFl.H2 

PAGE 13 

FQ 

0. 

ITRACE - 
IS. 

PAGE 14 

L-BANK ELEV 
R-11MK €LEV 
SSTA 
E W T  

PAGE 15 

PAGE 16 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 17 





TIME VLW VCH VWO XNL XNW XNR 
SLOPE XLOSL X L W  X W l R  ITRIAL IDC 

n w  . E w r N  SSTA 
ICCUT CORAR TOM10 EHOST 

.Pnof11 

CRITICAL DCPlM TO OE C A L N U T E D  AT ALL C W  SECTIONS 

FLCU OISTRlOUT101( FOR SCCWe 1.00 M E L -  963.76 

511.1 lo-. 1201. 1234. 1321. 1398. 1415. 1577. 1653. 1684. 1699. 1724. 1806 
PER pl 32.3 0 6  12.2 6.0 3.0 9.0 3.7 3.5 1.1 8.5 10.3 AREA- 362.1 101.0 161.8 100.8 44.6 171.8 77.8 56.8 23.4 79.8 143.4 

VEL- 4.5 5.2 3.8 3.0 3.4 2.6 
OEPT* 

2.4 
3.1 1.9 

3.0 
2.1 1.3 2.6 

2.4 5.3 
1.1 

3.6 
1.0 1.8 1.6 3.2 1.7 

1 
3 u u P . 2  15:47*47 

11 611. Band F lood~ l .1n  D.11n.atlOn Study. 113- 12/1/91 
1 2  F l L E M -  C81-LEFT.H2 F l w  S p l l t  A t  CP 8 1  F o r  L e f t  S1d. 
73 9 - 1 m o  

J1 ICMECK INQ HIW I D I R  S T  WT~IC HVINS Q -EL FQ 
0. 13. 0. 0. 0.0071 0. 0 .  0. 960.9 0. 

J2 N P W  l P W T  PUNS XSECV XSECH FN ALLDC IOU C W I M  ITRACE 

12.0 0. -1.0 0 .  0. 0. -1. 0. 0 .  15. 

1 
3 l W R 9 2  15:47:47 PAGE 24 

S E W  DEPTH N E L  CRIWS WSELK EG HY HL 
Q QL08 W H  QRQO ALOB ACH AROM OLOSS L-BANK ELEV 
TIWE VL08 VW6 XNL XNCH XNR WTN 

TYA 
VCH 

R-8AWK ELEV 

SLOPE XLOOL XLCH XLO8R ITRIAL IOC 'OL E W I N  SSTA I C W T  CORAR TOW10 ENDS1 

.PmFl2 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

ccm- 0.100 cmv- 0.300 
1.90 NU CARD u s r D  
. S E W  1.000 
3 2 m  CROSS SECTICU 1.00 EXlEWEO 0.01 FEET 

1.W 4.61 964.71 963.110 960.90 965.08 0.37 0.00 
1WW.O 8277.3 662.3 1060.5 1751.8 103.6 221.5 0.0 

0.00 962.00 

0.00 4.72 6.39 4.79 0.052 0.050 0.050 0.000 960.10 0.0 1000.00 962.10 
0.W7130 0. 0. 0. 0 29  7 0.00 806.02 1806.02 

F L W  01STRIOUTICU FOR SECWO- 1.00 M E L -  964.71 

STA- 1000. 1 1201. 1234. 1321. 1398. 1430. 1577. 1628. 16W.  1699. 1724. 1806. 
PER e 3.2  25.6 8.1 12.2 7.5 4.3 11.3 3.1 3.9 3.2 6.6 10.6 AREA- 106.3 433.4 132.4 244.6 174.2 98.5 2W.4 87.3 99.0 87.8 103.6 221.5 

VEL- 3.0 5.9 6 . 3  5.0 4.3 4.3 3.9 
DEPTH- 

3.6 
1.3 3.6 4.0 2.8 2.3 

3.9 3.6 6.4 3.1 2.0 1.7 2.5 2 . 8  4.1 2.7 4.8 

1 
3 l W R 9 2  15:47:47 

T I  GO. 8.nd F l o o d D l a l n  D.lln..tlon Study. 11358 12 /9 /91  
T2 F I L E M -  C81-LEFT.H2 F l o w  S p l 1 t  A t  CP 8 1  F o r  Lmf t  Sld. 
1 3  Q-15000 

J I  ICHECK INQ N l m  IOIR STRT METRIC WINS Q WSEL FQ 

0. 14. 0. 0. 0.0071 0. 0. 0. 960.9 0. 

J 2 N P W F  I P W T  PRFVS XSECV XSECH FN ALWC IN CWIM ITRACE 

13.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH M E L  C -ELK EG 
akoo 

HV 
9900 ALOB ACIl 

HL OLOSS L-BANK ELEV 

91% VWB % A m 8  
VRW XNL 

VOL W A  
XNcn 

R-8WK ELEV 
SWPE XLWL XLUl  

XNR YTN 
XLWR ITRIAL IDC E W I N  SSTA IU) (T  COSAR l O W l 0  ENOST 

.PllOC13 

CRITICAL OEPTH TO 6E CALCUUTEO AT ALL CROSS SECTIDNS 

ccm- o. loo CEUV- 0.300 
1490 m crao usro 
.SECND 1.000 
32- CROSS SECTICU l.W EXTENDED 0.75 FEE1 

PAGE 25 
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FLW OISTRI8UTIOW F09 S C O P  1.00 M E L -  966.45 

STA- 1000. 1081. 1201. 1214. 1321. 1390. 1430. 1577. 1628. 1 6  1699. 1724. I=. 
PER 9. 4.5 23.4 7.5 12.1 8.1 4 .1  13.0 3.8 4.0 3.1 5 . 8  10.6 ARU- 6 6  522.6 1 5 6 9  30S.2 231.4 122.2 3 9 7 8  126.2 128.7 110.8 122.2 282.4 

VCL- 4.0 6.7 7 . 1  5.9 5.2 5.0 4.9 4.6 
OCPTh 2.1 4.4 4 .8  3.6 3.0 

4.7 4.2 7.2 
3.8 

5.6 
2.7 2.5 3.2 3.4 4.9 3.4 

..................................... 
WFC-2 WATER SURFACE P W I U S  

V.mIon 4.6.2, l h y  1991 ..................................... 
THIS RUN CXECWW 3IWR92 15247167 

Spl l t  At CP 0 1  For Laft  

S W R V  PRINTOUT 

SEW Q MLL oEWn VLW vcn vm8 WIR QPR 10.KS S E W  SSTA -1 
1.000 25.00 940.69 0.49 0.95 2.01 0.00 
1.000 50.00 960.78 

0.00 
0.68 

0.00 70.79 
1.17 2.27 0.00 0.00 1.00 1171.47 1720.23 

1.000 75.00 960.92 0.82 1.33 2.42 0.00 0.00 70.93 1.00 1159.90 1720.71 
1.000 100.00 961.03 

0.00 
0.93 1.44 2.53 0.00 1.00 115 l .M 1721.05 

0.00 70.93 
1.000 200.00 961.35 

0.00 
1.25 

0.00 71.17 
1.76 2.78 0.00 0.00 1.00 1145.02 1721.33 

1.000 400.00 961.75 1.66 2.13 3.04 0.14 0.00 71.12 1.00 1126.77 1722.13 
1.000 600.00 962.02 1.92 3.21 0.88 

0.00 
2.34 

0.00 71.37 1.00 1102.11 1750.M 
1.000 800.00 962.21 

0.00 
2.11 

0.00 71.72 
2.48 3.44 1.17 1.00 10M.08 1770.46 

1.000 1000.00 962.34 
0.00 

2.26 
0.00 71.32 

2.59 3.64 1.39 0.00 1.00 1077.70 I7M.44 
1.000 1500.00 962.64 2.54 2.75 4.02 1.86 0.00 

0.00 71.08 1.00 1072.97 1796.56 
1.000 5000.00 963.76 3.46 3.69 5.31 3.57 0.00 71.05 1.00 1064.12 1806.00 
1.000 10000.00 964.71 4.61 4.72 6.39 4.79 0.00 1.00 1029.29 1806.01 

0.00 0.00 69.86 

1.000 15000.00 966.45 5.35 5.52 7.16 5.62 0.00 0.00 71.38 1.00 1000.00 1806.02 0.00 71.91 1.00 1000.00 1806.02 

PAGE 28 

Spl l t  At CP 81 FOV L.lt 

S W R V  PRINTOUT TAOLL 150 

S E W  XLCH ELTW ELLC ELMIN Q MEL CRIW E6 10.11 VCH ARU .01K 

S p l l t  At CP 81  For Laft 

S W R V  PRINTOUT TABLE 150 

SCCW Q M L L  O I M P  O I M X  O I V M  TOW10 XLCH 

1 
3WLR92 15147r47 

S W R V  OF ERRORS A M  SPECIAL WTLS 

PAGE 29 



. w i m 6 a m .  
WYWOUXllC ENGINEERING CENTER 
609 S E C W  STUEET. SUITE 0 
M V l S .  CALIFWNIA 95616-.U7 

(916) 756-1104 ....................................... 

..................................... 
nEC-2 WATER SURFACE PRQfILES 

v.n<on 4.6.2: L Y  1991 ..................................... 

X X XXXUXX X W X  XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

THIS RUN EXECUTED 31WR92 I5:4O113 

7 1  G(1. B a l d  Flo0d~l.11 D.lin..tion Study. 113% 12/9 /91  
TZ F I L M -  C81-RO(T.H2 
T3 F l w  S p l 1 t  A t  CPP 81 F o v  R l g h t  S1d. 

J1 ICHECK In9 NlNV IOIR 51117 METRIC ~VINS 0 =EL FQ 

0. 2. 0. 0 .  0.0003 0 .  0. 0. 960.9 0. 

J2  NPRlF IPLOT PRNS XSECV XbECH FN ALLDC IBW CWUU ITPACE 

1.0 0. -1.0 0 .  0 .  0. -1. 0. 0. 16. 

53 VARIABLE CWES FOR SUIURV PRINTOUT 

38. 43. 1. 8. 55. 26. 56. 46. 47. 
38. 53. 54. 150 

5. 

3UUR92 15r48:13 PAGE 2 

S L M  DEPTH M E L  CRlYS VSELK EG HV HL OLOSS L-8WK ELEV 
a m 8  9W 91m QRlB &LO0 ACH A90a TYA 
VLOB VCH VRl1  XNL XlKH XNR Ym 

R-BWK ELEV 

SLOPE XLOBL XLCH XLWR ITRIAL IDf 
E U l I N  SSTA 

l C W T  COWR TOW10 EHOST 

. P W  I 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIOIS 

3265 OlVlOEO F L W  

STA. 1190. 1191. 1198. 1197. 2167. 
0.2 

PER 0.1 
3.2 0.0 96.5 

AREA- 0.9 0.1 10.7 
VEL- 0.5 0.9 0.0 2.2 

DEPTH- 0.1 0.2 0.1 0.5 

11 641. Band FloodPl.in 0.l ln.ation Study  1 1 3 M  1 2  9 / 9 1  rz  F I r m m -  cs~-awr.n~ Flow s p i c t  A t  CIP 8 1  F o r  b t p h t  sjd. 
73 e s o  
J I  ICHECK In9 NIW IOIR STRT METRIC HVINS Q YSEL FQ 

0. 3. 0. 0. 0 . W  0. 0. 0. 960.9 0. 
J2 N P W  IPLOT PRFVS XSECV XSCCH FN A L U K  IN cmlu rrarcr 

PAGE 3 



S E W  OLPTH M C L  C R M  USELK EG HV 

91, !% % != ACH A M  
XNL X W  XNR 

SLOPE X W L  XLCn X W R  ITRIAL 1% I- 

HL OL-S 
VOL IVA 
WN E W I N  
C M U I  TOW10 

L - W U  ELEV 
R-6WK ELCV 
SSTA 
E m 1  

. P W  2 

CRITICAL OCPTU TO I E  CALCULATED AT ALL CWSS SECTICUS 

cmv- 0.100 crm- 0 . m  
1490 kU CAW USED 
. S C W  1.WO 

3266 OIVIDED F L W  

F L W  DISTI I IUTICU FOR S C U P  1.00 M E L -  961.72 

I 
3 1 M W 2  15148813 

11 611. Band F l e e d p l a l n  Dellll..tlon Study. 113- 12 /9 /91  
1 2  F I L E W -  C8I-ROll.HZ F l a  Split A t  CPP 8 1  F o r  R l g h t  Sld. 
1 3  a-75 

J 1  ICHECK INQ NINV I D I R  STRT HLTRlC HVINS 

0. 4. 0. 0. 0.0083 0 .  0. 

J 2 N P R 3 f  lPLOT P R N S  XSECV XSECH FU ALLDC 

3.0 0. -1.0 0. 0 .  0. -1. 

1 
31mR92 1 6 1 4 8 r l 3  

Q WSEL 

0 .  960.9 

I W  CHNIM 

0. 0. 

S E W  OEPTH M E L  CRIWS USELK KG HV 
Q QLOl 91101 

XNCH 
A W 6  

T I M  VL06 XNL 
SLOPE XLO6L XLCH 

XNR 
XLOIR lTR1AL IDC ICCUT 

HL OLDIS 
VOL IVA 
WlN E W I N  
CORAR TOW10 

L-BANK ELEV 
R-OWK ELEV 
SSTA 
ENDST 

CWV- 0.100 c E m -  0.300 
I 4 9 0  NH CAR0 USED 
.SCCM 1.000 

F L W  OISTRI6UTION FOR S E W  1.00 M E L -  961.97 

PADE 7 

11 841. Bend F l o o d ~ l . t s  D.lla..tlon Study. 11360 1 2  9 / 9 1  
1 2  FILE-. C81-RWI.H2 ?lo. S p l l t  A t  CPP .I For  b l l h t  Sld. 
TJ a-iw 
J 1  IWECK I W  N I W  I D I R  STRT WRIC HVINS 

0. 5. 0. 0. 0.0083 0. 0. 

JZ N P W  I P W T  P R N S  XSECV XSLCH FN ALLDC 

4.0 0. -1.0 0. 0. 0. -1. 

1 
31MR92 15,48113 

SEW DEPTH MEL CRI~ USELK EG HV 

Srwc !% Y4 ! ACN A M  
XNL XWH 

SLOPE X W L  XLCH 
X N I  

XLOIR ITRIAL 1% I C W T  

HL OLOSS 
VOL IVA 
W N  E W I N  
CORAR TOWID 

L- IUIK ELEV 
R- IWK LLLV 
SSTA 
ENDST 



CRITICAL DLPTM TO BE CALCUUTW AT ALL CllOSS SECTIOM 

F L W  OISTRlBUlIff l FOP S E t l D  1.W -EL- 962.12 

ST&- 6 1-1. I .  1901. 2513. 
PER 9- 4.3 11.8 3.7 eQ.l  
A 2.7 4.6 2.3 33.7 

VEL- 1.6 2.6 1.6 2.4 
OEPTh 0.5 0.9 0.5 0.7 

11 G i l a  Bend F loodmla tn  D.lill..tion S t u d y  113% 12 9 / 9 1  
1 2  r I L E w -  caz-RwT.nz F l a  S p l i t  A t  C ~ P  8 1  F o r  L i g h t  sid. 
73 Q-2W 

J I  ICHECK INQ N l W  I D I R  STRT METRIC HVINS Q YSEL FQ 

0. 6. 0. 0. 0.- 0. 0. 0. 9eQ.9 0. 

5 2  N P W I  IPLOT P R N S  XSECV XSCCH FN ALLOC I W  CWIM ITRACE 

5.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECNU DEPTH M E L  C R M  USELK EG HV 
9LOB W H  O M B  

HL OLOSS L-BANK ELEV 

91, 
ALOE 

VLOB VCH 
AmB VOL W A  

V M B  
R-BANK ELEV 

XNL KNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

E U l l N  SSTA 
ICON1 CORAR l O W l 0  ENOST 

.PWI 5 

CRlTlCAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100CEHV- 0.304 
1490 NU CARD USED 
.SEEN0 1.000 

3261 DIVIDED F L W  

F L W  DISTRIBUTION FOR S E W  1.00 -EL- 962.53 

S T  1806. 1 1891. 1896. 1902. 1920. 2513. 2576. 
PER 0- 3.5 6 . 2  10.9 5.3 0.7 73.1 

1REA- 10.1 
0.3 

5.5 6.6 4.7 2.1 55.4 
VEL. 0.7 2.3 3.3 2.3 0.6 2.6 

1.4 

OEPTH- 
0.4 

0.1 0 . 8  1.3 0.8 0.1 0.9 0.0 

P A M  9 

PAGE 10 

PAGE I1 

T I  G i l a  Band Floodplain D.lin..tion S t u d y .  11358 12 /9 /91  
72 F I L E M -  CB1-RDlT.HP F l a  S p l i t  A t  CPP 81 F a r  R i g h t  sid. 
73 Q-100 

3 1  ICHECK INQ NIW I D I R  5 1 1 1  METRIC HVINS q WSCL F9 

0. 7. 0. 0. 0.0083 0. 0. 0. 960.9 0. 
JZ NPWI IPLOT ~ n r v s  XSECV XSECH FH ALL% IBW cmlw ITRACE 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31WR92 l5i411113 PAGE 1 2  

SEW o m n  MEL CRIVS USELK EG 
aw o m  NV HL 

A- Acn 
OWSS L-RANK ELEV 

91,. v, % v m  A N  VOL TVA 
XNL XNCH WN E U l l H  SSTA 

R-8bNK ELEV 
SLOPE XWBL X L W  

xna 
XW8R ITRIAL IDC l C W T  C W l R  T W I O  EHDST 



FLW OISTRI5UTICU FOR S C P D  1.00 M E L -  962.94 

STA. 11106. 1 W .  1891. 1896. 1902. 1 9  2021. 2513. 2554. 2615. 2740. 
PER 91 19.2 6.3 8.6 5.4 5.3 0.1 45.9 3.1 4.0 1.1 

ARU- 42.5 8.4 8.7 7.P 16.6 1.0 89.8 10.8 13.9 5.8 
VEL. 1.8 3.0 3.9 3.0 1.3 0.5 2.1 1.1 1.1 0.7 

OEPW 0.5 1.2 1.7 1.2 0.3 0.0 0.7 0.2 0.3 0.1 

I 
3 1 W 9 2  l S l U 1 1 3  

11 ail. nand Floodsla in  D.lln..tion Stud 1 1 3 s  12 9/91 
12 FILEMAW- UI-RGYI.IU flew s p l i t  ~t E ~ P  81 f e r  b l s h t  sld. 
73 MOO 

PAM: 13 * 
J 1  ICHECK I W  W I ~  IOIR STRT llClRIC HVINS Q -EL FQ 

0. 8. 0. 0. 0.0083 0. 0. 0. 960.9 0. 

52 H P W  IPLOT PRMS XSECV XSLW FW ALLOC I8W C H I M  ITMCE 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
3 1 W 2  15l.dt13 PAGE 14 

SECKI OEPTH M E L  C U M  WSELU EG HV HL OLOSS L-BWU ELEV 
Q QLO8 QCH ALW ACH 1 ~ 0 5  VOL WA 

XWL 
R-6bNU ELEV 

T I M  VLD8 VCH VllW XWCH XHR WTN EWIW SSTA 
SLOPE XLML XLW X W R  ITRIAL IDC ICCUT COIUR TOW10 E M T  

. P W  7 

CRITICAL DEPTH TO 5E CALCULATED AT ALL CROSS SECTIONS 

3261 DIVIDE0 FLW 

FLW OISTRIIUTION FOR SEENO- 1.00 N E L -  963.15 

ST*- 1806. 18.94. 1891. 1896. 1902. 1970. 2035. 2513. 2564. 2534. 2750, 
PER 91 21.6 5.5 6.9 4.7 7.3 0.8 38.6 4.9 6.1 3.8 
ARU- 58.3 9.0 9.7 8 28.7 5.5 121.8 20.2 26.2 22.7 

VCL- 2.2 3.4 4.2 3. f  1.5 0.8 1.9 1.5 1.4 1.0 
DTPTH- 0.7 1.4 1.9 1.4  0.4 0.1 0.6 0.4 0.4 0.2 

1 
3 1 1 ~ ~ 9 2  lS:.dr13 

T I  Ell. I.nd Floodpl.ln O.lin..tlon Study 11358 12 9/91 
Tz FILE-- Cal-RO(T.H2 Flow split At  C ~ P  8 1  For b i g h t  s ide  
13 a-nw 
JI ICHCCK INP NIWV IDIR STRT METRIC HVIHS Q VSEL FQ 

0. 9. 0. 0. 0.0083 0. 0. 0. 960.9 0. 

J2 HPWf IPLOT PUFVS XSLCV XSLCH FN ALLDC I W  CWlM ITRACE 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31WR92 15:48113 PAGE 16 

SEW OLPTH MEL C~IVS USELK EG HV HL OLOSS L-8bNK CLEV 
QLOB QCH 0 ~ 0 8  ALOO ACH AROB VOL WA 

YlM 
R-IWU ELEV 

VLOO VC H V W I  XWL XNCH XNR WTN ELYlW SSTA 
SLOPE XW5L XLCH XLOlR ITRIAL IPC ICON1 COIUR TOW10 ENOST 

ccnv- 0.100 CEHV- o.300 
1490 MI CARD USED 
.SECW 1.000 

FLW DISTRIOUTICU FOR SCCNO- 1.00 M E L -  953.29 

STA- l M 5 .  1 1891. 1 9 6 .  1902. 1 9 1 .  2046. 2513. 2554. 2639. 2729. 2756. 
PER 9- 21.5 4.8 5.8 4.1 8.2 1.4 34.2 6.1 7.6 5.0 1.2 
A 69.1 10.7 10.4 9.2 38.9 10.9 156.4 7 36.4 30.2 8.0 

VEL- 2.5 3.6 4.4 3.1 1.7 1.1 1.7 1.8 1.7 1.3 1.2 
DEPTH- 0.9 1.5 2.1 1.5 0.5 0.2 0.5 0.1 0.5 0.3 0.3 

I 
3lWR92 1 1 r U z I J  

11 Gll. Band F l o o d ~ l a l n  Cml ineat lon Study 113M 12 9/91 
r z  FILE-. c81-RwT.Hz Flow s p l i t  A t  c i ~  0 1  For bight sfd. 



73 * l O W  

J 1  I W L C K  1 W  NINV IDIR STRT METRIC HVINS Q WSEL FQ 

0. 10. 0. 0. 0.0003 0. 0. 0. 960.9 0. 

JZ N P W  I P L O I  PRWS XSECV XSEW FN ALLIY 1 W  C ~ I Y  ITSACE 

PAW 18 

S E W  OEPll4 N l E L  C R M  USELK E6 HV 
9 L O l  W a m 8  A W  

HL 
9 A m  

OLOIS L - 8 W K  ELEV 
ADO8 

TIME VLOB V W  V W  XNL 
VOL TVI 

XNR 
R- IWK ELEV 

S U Y C  X W L  XLW XLO8R ITRIAL 1DC 
VIM ELMIN SSTA 

lCDWT CORA. TOWID EWDST 

. P I Y  9 

CRITICAL DEPTH 7 0  8L CALCUUTED AT ALL CROSS SECTICUS 

CON- 0.100 CEHV- 0 .3W 
1490 IUl CARD USED 
. S E W  l.m 
3266 DIVIDED F L W  

F U Y  DISTR1BUTION FOR SLCWD. 1.00 M E L -  963.39 

S T  6 1 1091. 1896. 1902. 1909. 2054. 2513. 2564. 2639. 2729. 2761. 
PER a- 20.5 4.3 6.0 3.7 8.5 1.9 33.6 6.5 8.4 6.1 1.5 

An€*- 77.1 1 1 .  10.9 9.8 47.3 15.9 189.6 32.5 44.1 39.4 11.1 
VEL- 2.7 3.7 4.6 3.7 1.8 1.2 1 . 8  

DEPTH- 1.0 1.6 2.2 1 .6  0 . 5  0.6 0.6 0 . 1  
2.0 1.9 

0.2 
1.6 

0.5 
1.3 
0.3 

1 
3 l l U n 9 2  15:48:13 PAGE 19 

7 1  Gll. I a n d  Floodpl.tn O.lln..tton Study. 11358 12 /9 /91  
72 F I L E W I E -  C81-RWT.H2 Flow 5 p l l t  A t  CPP 8 1  F o r  Right Sld. 
73  a-1500 

J 1  lCHECK 1 W  NINV I D l R  STRT METRIC HVINS Q WSEL FQ 
0. 11. 0. 0. O.W.3 0. 0. 0. 960.9 0. 

J 2  N P W  IPLOT PRFVS XSECV XSLCH FN A L W  IOU CWIM ITRACE 

S E W  DEPTH N E L  C U M  WSELK EG HV 
QLOB WM 

HL 
Q W 8  ALOE A W  OLDSS L-8WK ELEV 9rm vL00 v c n  XNL xwn xNn win 

A m 8  
VWB 

VOL N A  R-BWK ELEV 
S W E  XWEL XLCH XLOan ITRIAL 1DC 

ELMIN SSTA 
1CfflT COWR TOWlD ENOST 

. P W I O  

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CWV. 0.100 CEHV. 0.300 
1490 W CARD USED 
. S E W  1.000 

3265 DlVIDEO F L W  

F L W  DISIRIBUTION FOR SECWO- 1.00 M E L -  963.58 

STA- 1008. 1 1891. 1896. 1998. 2005. 2513. 2564. 2639. 2729. 2770 
PER 18.3 3.4 3.8 12.0 3.2 34.4 6.7 8.9 7.5 1.9 AREA- 91.8 1 2 8  11.9 75.9 31.9 283.8 42.2 58.3 56.4 18.0 

VEL- 3.0 4.0 4.8 2.4 1.5 2.0 2.4 2.3 2 . 0  
DEPTH- 1.2 1.0 2.4 0.7 0.4 0.6 0.8 0.8 0.6 1.6 

0.4 

7 1  e l l a  Bend F l o o d P l a l n  D.lin..tion Study  113% 1 2  9 / 9 1  
7 2  FILE-- C81-i7WT.W Flow S p l l t  A t  C/P 8 1  F o r  h l s h t  Sid. 
73  P lWOO 

J1 ICHECK I W  NINV IDIR 51111 LlETRIC HVlNS Q WSEL Fa 

0. 12. 0. 0. 0.0483 0. 0. 0. 960.9 0. 
J2 N P R Y  lPLOT PRFVS XSECV XSECH F n  A L L X  1- C M I M  ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

PAGE 20 

PAGE 2 1  



S E W  OEPlW M E L  C R M  I R E U  EG HV HL 
Q QLOB wn 9:: ALOB 

OLOSS L - W K  ELEV 

vcn 
A m  
XNR 

VOL 
T I M  VLOB XNCH YIN 

N A  
XNL 

R-BANK ELEV 

SLOPE XW8L XLffl XLOBR ITRIAL 1DC ELMIN SSTA ICmT CORAR TOW10 ENBT 

FLW OISTIIIBUTIOI FOR S E 0 0  1.00 M C L -  964.36 

STA- 11106. IW. 18n.  it-. noon. n m .  2613. 2564. 2639. 2729. zw4.  
PER Q- 12.7 3.7 11.3 4.5 1.5 40.0 6.1 8.5 8.6 3.1 AIIU- 6 2  34.0 5 6  71.0 28.7 597.1 81.9 1 . 7  126.6 64.2 

VCL- 4.2 5.4 3.6 3.1 2.6 3.7 3.6 
o f P T r  

3.3 
2.0 2.8 1.5 1.0 1.4 1.6 1.6 1.1 0.9 

3.4 
1.2 

2.4 

T I  all. nand F l o ~ d ~ l a l l  O.lln..tlon Stud l l 3 M  12 9/91 r z  rIuwrr. car-awr.nz Flow sp11t ~t BP 8 1  For btlht sld. 
13 9 - I W W  

J l  ICHECK 1tU NI~N IOIR STRT WRIC HVINS Q IREL FQ 
0. 13. 0. 0, 0.0063 0. 0. 0. 960.9 0. 

J ~ N P ~ F  IPLOT PRWS XSECV xsccn FN ALUX: 1BW CHNlY l l lUCE 

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH M E L  CRlWS WSELK EG HV HL 
ALOE OLOSS L-BANI ELEV 91, % "" vcn 9% AM8 

XNR 
VOL N A  

XNL XNCH 
R-BANK ELEV 

SLOPE XLOBL XLCH 
WTN 

XLO8R ITRIAL 1DC 
EUllN SSTA 

ICOWT CORAR TOW10 EHmT 

PAGE 24 

ccm- o.100 cmv- 0.300 
1490 NH CARO USEO 
.SECW 1.000 

1.WO 4.41 965.11 964.37 960.90 968.43 0.33 0.00 0.00 963.40 
IOWO.0 3149.1 4106.5 2746.4 661.6 919.4 619.6 

0.00 4.83 4.47 4.43 0.060 0.060 0.060 0.000 960.70 0.0 1805.98 963.10 
0.0 

O.WU36 0. 0. 0. 0 41 10 0.00 1026.01 2831.99 

FLW OISTRIOUTIOW FOR SEUI). 1.00 M E L -  966.11 

STA- 1806. 1 W .  1902. 1 9  2066. 2066. 2613. 2664. 2639. 2729. 2804. 2832. 
PER 9- 10.9 3.9 9.8 4.9 2.0 41.1 5.6 8.2 8.8 4.5 0.2 
A 211.3 63.2 212.0 113.9 1 .  919.4 120.3 173.1 194.3 120.6 11.3 

VEL- 5.2 6.2 4.6 4.3 3.9 4.6 
OEPTH- 2.7 3.5 

4.8 4.7 
2.2 

4.5 
2.0 

3.7 
1.7 

1.5 
2.1 2.4 2.3 2.2 1.6 0.4 

i 
31MAR92 16rlOr13 PAGE 25 

T I  GO. Bend Floodrl.ln D.lln..tlsn Study 113S8 12 9/91 m FILE-- CBI-RWT.HP F l a  s p i l t  At C ~ P  8 1  For L s h t  std. 
13 9-16000 

41 ICHECK IN nrm lorn STRT METRIC HVINS a WSLL FQ 

0. 14. 0. 0. 0.0003 0. 0. 0. 960.9 0. 

J2 NPmF 1PLOT PWVS XSECV XSCCH FN ALLDE 1BW CWlH ITRACF 
13.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31lUR92 1 6 r U i l S  PAGE 26 

SEW ocPm MLL CRM IRELK EG 
Q awn wn HV HL 

A m  
OWSS L-BANK ELEV 

T I H  VLO8 VCH $2 ACH An06 VOL N A  
XNL XNCH XNR WTN 

R-BANK r L r v  

SLOPE XWBL XLffl XLOIR ITRIAL IDC 
E ~ l l n  SSTA 

1 W T  CORAR TOW10 ENDST 

.PROF13 

CRITICAL DEPTH TO BE CALWUTEO AT ALL CROSS SECTIOWS 

CWV- 0.100 cfm- 0.300 
1490 NU CARO USEO 
.SEW 1.OW 

SECTICU WT H l w  E!iUUW 1043.750 1016.900 960.700 1026.000 962.900 
1.OW 

14 
5.02 968.72 964.82 960.90 96a.16 0.44 0.00 0.00 963.40 

15000.0 4 5 7 7 8  6202.1 4220.1 821.2 1179.6 81S.9 
0.00 6.67 

0.0 0.0 963.10 
6.26 5.16 0.080 0.060 0.080 0.000 960.70 1806.97 

0.oo.PW 0. 0. 0. 0 U 10 0.00 1047.05 2843.03 



A la. 1 .  1902. 1 9 M .  2055. 2085. 2513. 2564. 2639. 2729. 2804. 2853. 
PER Q. 10.1 3.4 9.7 5.1 2.2 41.3 5.6 8.1 8.9 5.1 0 . 5  

A 2Y.7  74.1 270.4 148.5 69.5 1179.5 151.3 218.7 249.0 166.2 34.7 
VEL- 5.9 6.9 5.4 5.1 4.7 5.3 5.6 5.5 5.3 

D L C l C  3.3 4.1 
4.6 

2.8 2.5 2.3 2.8 3.0 2.9 2.8 2.2 0.7 
2.1 

1 
3-2 1 5 r n r l 3  PAGE 27 

..................................... 
WC-2 WATER sunncr 'PROFILES 

v."ton 4.6.2: M y  1991 ...*................................. 
THIS R W  EXECUTED 31MR92 15:111824 

WTE- ASTERISK (.) AT LEFT OF CROSS-SECTIW 

S P l I t  A t  CPP 8 1  for Rtqm 

S U W R V  P R l N l M  

SE~K) a MEL OEITH V W  VCH V M I  W E I R  QPR 10.KS S E W  5114 E l O I T  

PAGE 28 

S p l t t  A t  CPP 8 1  For Rtgh 

S W R V  PRINICUT TA8LE 150 

SEN X L C ~  ELTW ELLC E Y l l N  0 M L L  CRIYS EG 10.KS VCH ARE4 .01K 

PAGE 29 

S e l t t  A t  CPP 8 1  For Rtgh 

SUIURV PRINTCUT TABLE 1 5 0  

SEW a MEL OIMP 

1 
3UUR92 15:48113 

S W R Y  OF ERRORS AN0 SPECIAL WTES 

PAGE 30 



C82 Summary Data 

C82 Flow Split Hydraulic Calculations Summary Page 





3302 VARNINEt COHVEV*IKE CWNsE W l S l O E  OF ACCEPTABLE naN6E. KIUTIO - 1.78 

3495 O V E R W  AREA U W l E D  WON-EFFECTIVE. ELLEA- 790.00 ELREA- 790.00 

SPECIAL CULVERT 

SC C W  CLMY S PAN CULVW CHRl SCL 
s 

ENTLC COFO RDLEN RISE 
0.014 0.40 3.00 1OO.W 3.70 10.00 200.00 8 1 

ELCHU E W  
77a.00 179 M -- . .-.-- 

CHART 8 - M)X CULVERT W I l H  FLARFD WINWALLS: No INLET TOP EDGE BEVEL 
SCALE 1 - H I W A L L S  FLARED 30 TO 75 DEGREES 

. S E W  O.OW 

SPECIAL CULVERT OUTLET W T m L  
EGIC - 775.W. EWC - 775.562 P M E -  772.791 ELTRD- 790.000 

3302 WAWIWOI CDmEYl lKE CH*WOE WTSIDE OF ACCEPTABLE RINbE. KRLTIO - 6.75 

1 
OUWt92 1 0 1 2 7 8 M  

S E W  DEWH M E L  C R M  WSEU EG HV HL 
PROB ALOE A W  

OLmS L-BANK ELEV 
?I, !g %l VRQO XNL XNCH A W  XNR VOL lHA R-8UlK ELEV 
SLOPE X ~ L  XLW W N  

XWBR ITRIAL IDC 
E W I N  SSTA 

I W T  C O W  TOW10 ENDST 

SPECIAL CULVERT 

EGIC EGOf 
775.43 775.56 

H 4  MI! QCULV 
2.60 

V W  ACULV ELTRD WEIRW 
250. 1.200 185.0 790.00 0. 

3495 OVERBANK AREA ASSWE0 WON-EFFECTIVE. ELLEI- 790.00 PI OF.- 70" an 

T I  FLOOD CONTROL OISTRICT OF WIRICOPA CWNTY - COWTRACT FCD 90.67 
7 2  GILA BEND AREA FLOODPLAIN OELINEATION STUDY BY BURGESS L NlPLE 
1 3  BENUER WASH - BENDl.R*T J. MISCHLER - (602) 244-8100 

J 1  ICHECK IN0 NlNV IOIR STRl METRIC HVINS Q WSEL FQ 
3 -1 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALUK. IBW CHNlU ITPACE 

2 - 1  

1 
OUPR92 10:27:58 ma*= e I 

SECWO OEPTH N E L  CRIWS WSELK EG HV HL 
QROB ALOB ACH 

OLOSS L-BANK ELEV 
?I, !%: $2; VRO8 XNL XNCH AROB XNR WTN VOL WA R-BANK ELEV 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C W T  C O W  E M I N  TOWID SSTA E m s 1  

ccm- 0.300 CEHV- 0 . 5 ~  
.SECNO 173B.000 
2096 WSEL NOT GIVEN. AVO OF WX, MIN USE0 
3720 CRITICAL DEPTH ASSWED 

17.W.000 0.55 768.55 7E4.55 0.00 768.M) 
5W.0 0.0 500.0 0.0 0.0 124.6 

0.25 0.00 0.00 771.00 
0.00 0.00 

0.0 
4.01 

0.0 0.0 772.00 
0.016673 0. 0. 0. 0 1 0  

0.00 0.000 0.030 0.000 0.000 768.00 963.14 
0 0.00 250.68 1213.82 

CON- 0.300 CEW- 0.500 
. S E W  0.000 

3302 WARNING8 CONVEYANCE CWNGE WTSIOE OF ACCEPTABLE RANGE. KPATIO - 1.54 

3495 OVEROANU AREA AS-0 WON-EFFECTIVE. ELLEA- 790.00 ELRVI- 790.00 

F11. - CB2A.HZ A p r i l  2. 1992 Sac*. 3.4.1.4. C82 paa. 2 I 



SPCCIAL CULVERT 

SC CUW CUNV ENTU COTP ROLM RISE SPAN CULVUl CURT SCL 
6 

ELCHU ELCHD 
0.014 0.W 3-00 100.W 3.70 10.00 200.00 0 1 774.00 772.00 

CMRT 0 - WX CULVERT WITH FUR- WINWALUI W INLET TOP CDec 6EVEL suu 1 - WIWALU runm 30 TO 76 DEOREU 

.scaY) 0 . m  

SPCCI?L CULVERT W T L n  CDWIOL 
CIlC 775.JO6 EBDS - 7 7 6 . W  P M E -  773.106 ELTRD. 790.000 

3 2 M  C M S  SECTION 0.00 UlTCW€O 0.43 FEET 

SECWO DEPTH CYIEL C R M  MCLK EO HV HL OLOSS L-MNK ELEV 

?IMC !E !#! AWE ACM VOL N A  R-6ANK ELEV 
W N  XNL XNM XNR CWIN SSTA 

S W t  XLML XLCI( X W R  ITRIAL IDC ICWT CWAR TOW10 ENDST 

SPCCIAL CULVERT 

EI IC EBOC 114 I WULV 
776.31 776.48 3.09 

VCH ACULV ELTaD WCIlOl 
600. 6 3  185.0 790.00 0. 

11 11400 CWTEUL OISIRICT Or WRlCOPA CCUNTV - CCUIWCT ICO 90-67 
12 O I U  DCW APU FLOODPUIN OCLlNUTlON STMV 6Y DROESS L HIPLE 
TJ B ~ R  WASH - ~ E ~ I . R A T  J. u ~ s o l ~ c a  - (608) ~ U - ~ I O O  

41 ICHECK I W  NINV IDIR STRT METRIC HVINS Q YSCL FQ 

4 -1 

J2 NPRW IPWT PRWS XSECV XSECH FN ALLOC I W  CHNIM ITRACE 

3 -1 

SECW OCPTH NEL CRM WSELK EO nv HL o m s  L-BANK ELEV 
Q QLO6 ACH AM0 VOL TYA R-MNK ELEV 
TIHE "LO. %! !E! Awn KNM XNR XNL 
SLOPE XLO6L XLCU 

W N  ELMIN SSTA 
XLOBR ITRIAL IOC ICCUT COWR TOWID ENWT 

CCHV- 0.300 CEHV- O.6W 
.SEW 1738.000 
2096 WSEL NOT OIVEN AVO OF Y L X ,  MIN USE0 
3720 CRITICAL DEPTH'ASSWEO 

1724.000 0.06 788.- 7 W . M  0.00 769.23 0.37 0.00 0.00 771.00 
1000.0 0.0 1000.0 0.0 0.0 204.9 0.0 0.0 0.0 772.00 

0.00 0.00 4.- 0.00 0.000 0.030 0.000 0.000 7W.00 942.91 
0.014424 0. 0. 0. 0 10 0 0.00 270.60 1221.41 

CCHV- 0.300 CEHV. 0.600 
.SECW 0.000 

3496 OVERWNK AREA ASYmO H(W-CFFECTIVC. ELLEA- 790.00 ELREA- 790.00 

SPECIAL CULVERT 

SC CUW CUlV ENTLC RDLEN RISr SPAN CULVW CURT SCL ELCHU ELCHD 
5 0.014 0.10 ?!!o 100.00 3.70 10.00 200.00 0 1 774.00 772.00 

CMRT 0 - BOX CULVERT WITH CURE0 WINWALUi W INLET TOP EODL BEVEL 
SCALE 1 - WINWALLS FUR- 30 TO 76 OCORECS 

.SECW 0.000 

SPECIAL CULVERT CUTLET CONTROL 
eaIc - 7 . 6  E - 777.937 p m c -  773.702 ELTRD.I 790.000 



3 Z W  C m S  SEClIOn 0.00 E X l E l l D m  1.82 FEET 

3242 wI(IUImr CWLYlWCE CHI3PL WTSIDE OF ACCEPTABLE IUIWE. KRAlIO I 5.02 

Set)*) OEPW M C L  C R M  W E U  EG W HL 0- L - W K  ELEV 

! "" A VOL 
XNL 

W A  
xmn xna R - W K  ELEV 

SLOPE XLWL XLOl 
WTN E U I N  SSTA 

1- cow TOWID u o s T  

SPECIAL CULVERT 

EGIC EBOe 
3.77 -OR vcn AWLV E L T ~  w E I a u r  

777.73 777.94 . % 2.721 1M.O 790.00 0. 

.SEt)*) O.OW 

3-5 DIVIDED FLOd 

3200 C m S  SECTIDN 0.00 EXTENDED 1.- FEET 

I 
OUPR92 10:27158 PAGE I 1  

T I  FLWD CCUTmL DISTRICT Of IURICOPL COUNTY - CONTRACT FCD 90-67 
72 GILA BEND A R U  I L W P L A I N  OELlNUTION STWY I1 BURGESS L NIPLE 
73 B ~ R  WIJH - BLWOI.RAT J. MISCHLER - (602) 244-a loo  

J1 ICHECK INQ N I W  I D I R  51111 METRIC HVINS Q WSEL FQ 

J Z N P W  I P W T  PRfVS XSECV XSECH FN ALLDC I W  CHNIW I T M E  
15 -I 

PAGE 12 

S E W  DEPTH M L L  CRNO WSELK EG m 
QROB ALOB 

n L  
ACH 

OUKS L - W K  ELEV 
?IM !E! Yi vmn xNL xNcn A m 8  xw n w  v o L  WL R-BANK ELEv 
SLOPE XLWL XLOl X W I R  ITRIAL IDC E U I N  5 2 1 1  

IEOnT CORAR TOW10 ENDST 

CCW- 0.300 CEHV- 0.500 
. S E W  1738.000 
2096 WSEL NOT GIVEN AVG OF WIX. MIN USED 
3720 CRITICAL OEPTH'ASSUIED 

1738.000 1.10 769.10 759.10 
1500.0 0.0 1500.0 

0.00 769.56 0.46 
0.0 

0.00 
0.0 27S.3 

0.00 771.00 
0.00 0.00 

0.0 
5.45 

0.0 0.0 772.00 

0.013620 0. 0. 0. 0 7 
0.00 0.000 0.030 0.000 0.000 768.00 926.70 

0 0.00 300.78 1227.49 

CCW- 0.300 CEHV- 0.500 
. S E W  0.000 
3280 CROSS SECTION 0.00 EXTENOEO 0.05 FEET 

3495 OVERBANK A R U  A S S W D  KII-EFFECTIVE. ELLEA- 790.00 ELRU-  790.00 

SPECIAL CULVERT 

S C C U N U  C U N  ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT 
5 0.014 O.W SCL ELCHU EL- 3.00 100.00 3.70 10.00 200.00 8 I 774.00 772.00 

C W T  I - BOX CULVERT WITH FLARED WINEUALLS; NO lNLET TOP EDGE BEVEL 
SULE 1 - WINWALLS FLARED 3 0  TO 7 5  DEGREES 

.SEt)*) 0.000 

SPECIAL CULVERT INLET COnTRaL 
EGIC .1 779.510 E m  779.159 PNSE- 774.054 ELTRD- 790.000 

3 Z W  CROSS SECTION 0.00 EXTENDED 3.35 FEET 

(b 
3302 WARNINGl CONVEYANCE C M E  WTSIDE OF ACCEPTABLE RANGE. KRATIO - 5.42 

C 8 ¶ R e w U t l * M . U W . .  

A p r i l  2. 1992 



SECMO DEPW N f C L  C U M  WCLK EO HV HL O W S  L - W W  ELEV 

!I= A m  XNR VOL 
TVA R - W K  ELEV 

XNL WTN 
suer XUHL XUH XWR ITRIAL IOC 

ELMIN SSTA 

SPECIAL CULVCRT 

E 8 I C  E W  
7 7  779.16 4.81 

VCH AWLV ELTRO WEIR?. . 3.169 0 790.00 

~SECWO 0.000 
32.0 CROSS SECTION 0.00 C X T W D  2.17 FEET 

..................................... 
HEC-2 WATER SURFACE P W I L E S  

V - r e l o n  4.6.21 wy l e s l  ..................................... 
NUTC- ASTERISK ("I AT LEFT OF CROSS-SECTION NWOER lNDICATES M S I I B C  I N  SUWIRY OF ERROUS L I S T  

SECMO ELMIN N f C L  P VCH D I M X  TOFUID DEPTH SSTA ENmT QLOl QROI CLTRD 

S M R V  OF ERRORS A m  SPECIAL NOTES 

CAUTION S E C W  1724.000 P W I I L E -  1 CRITICAL OCPTH ASSWCD 
CAUTION S E C W  1138.000 PROFILL- 2 CRITICAL DEPTH ASSUKD 
ClUTlON S C C W  1716.000 PROFILC- 3 CRITICAL DEPTH A S S U I D  
CAUTION SICNO- 17Y.000 PRWILC- 4 C R I T l W L  DEPTH A S S W D  

WAWIN8 S E C W  0.000 PROFILE- 1 CWLYANCE -C WTSIDC ACCEPTABLE RANGE 
WAWIW. SCCW 0.0- PROTILE- 2 CONVEYANCE e n w e e  w r s I D r  AccrPrAaLr  RANGE 

WAPNlNO SEEK). 0.000 PROFILE. I C O N V N W C  C W B C  WTSlDC ACCCPTAOLC W a c  
WARN IN^ SCCNO- 0.000 PROFILE- 2 CONVCYUICE cw w T s r o c  ACCCPTAOLE RANGE 
WARNINB SLEW 0 . m  P m r r u -  J CONVCYUICC CWB( OUTSIDE ACCCPTA~LE RANGE 
WA~IIINB sccw 0 . m  PROFILE- 4 C ~ ~ E Y A N C E  cw ourslor ACCEPTAC.LC RANBE 

UInwMlkhY.OWnr 

A p r i l  2 ,  199P 



1............................*.................. 
HEC-2 WATER SURFACL PROFILES 
V.rs$ol 4.6.2; M y  l W 1  
M. Elt.adH mr r-mlon. Au9u.t 1991 . 
Dodsol A.soe4.t.s Inc 1-8W-235469 : . R M  DATE 0ZAPm' TIWE 10828i21 

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

X X XXXXXXX XXXXX X U U  
X X X  x x 
x X X  

x X 
X 

XUXXXX XXXX X 
X 

X X X  
XXXXX XXXXX 

X 
X X X  

X 
X X X 

X X XXXXXXX XXXXX XXXXXXX 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.-ien 4.6.2t M y  1991 ...................................... 
TU1S RUN EXECUTED OUPR92 10~21)zZX 

. . 
J1 ICHECK INP N l W  IDIR STRT METRIC HVINS Q WSEL FQ 

2 -1 

J 2 N P W  I P U n  P R M  XSECV XSLCH FN ALUK ILIV CHNlY ITRACE 
I -1 

J3 VARIABLE CWES FOR SUIYRV PRINTOUT 

INTERSTATE B CULVERl WEST OF BENOER WASH. THIS KDEL IS  USED TO 
GEMERATE A RATlNG CURVE FOR USE I N  COWPUTIN5 AN ELEVATION UPSTREUI 
OF INTERSTATE 8. 

NC 0.035 0.036 0.03 
3 250 

0.3 
500 

0.6 

1 I736 
1000 

5 
bll 770.0 

600.0 1100.0 
100.0 771.0 600.0 7MI.O 800.0 7MI.0 1000.0 772.0 1100.0 

NC 0.036 0.035 0.03 
X I  

0.3 
4 

0.5 
930.0 I3W.O 

X3 10 
450.0 450.0 450.0 

GR 774.0 930.0 772.2 980.0 772.2 1020.0 
790 790 

776.0 1300.0 
WlER FLW I S  W l  ANTICIPATED. WEREFORE USE W V  RDLEN - 100 FT 

1 
OUPR92 10t21):21 

REPEAT SECTIOW 200 FT UPSTREW FOR CONTRICTION LOSSES. USE PSXECE - 
0.5 

PAGE 2 

0.5 

PAM 3 

SECW DEPW M E L  C R I B  WSEU EG HV HL OLOSS L-BANK ELEV 
?rm xmm yTN TvA XNR 

R-BANK ELEV 
SLOPE XLOBL XLCn XLOBR ITRIAL IDC 'OL EWIN SSTA ICWT CORAR TOPWID ENOST 

C M -  0.300 CEHV- 0.500 
.SECW 1736.000 
2096 YSEL mlT QIVEN. AVQ OF M X .  HIM USED 
3720 CRITICAL DEPTH ASSWED 

1736.000 0.36 768.35 768.15 0.00 768.52 0.17 
2SO.O 0.0 250.0 0.0 0.0 0.00 0.00 771.00 
0.00 0.00 3.26 76.7 0.0 0.0 0.0 772.00 

0.019032 0. 0. 0. 0 
0.00 0.000 0.030 0.000 0.000 768.00 776.37 

17 0 0.00 232.50 lOO(1.86 

CCHV- 0.300 CEHV- 0.500 
.SECW 0.000 



0.000 0 . H  773.16 
260.0 

0.00 0.00 773.29 0.14 4.75 0.01 774.00 
0.0 260.0 0.0 0.0 M.8 0.0 0.. 1.9 776.00 

0.04 0.W Z,S6 
0 . 0 0 6 7 ~  450. 

0.00 0.000 0.010 O+WO 0.000 772.20 963.41 
4M. 460. 7 0 0 0.W 137.12 10W.63 

SPECIAL CULVERl 

'" %I4 '!!E WKN RISE SPW CULVLN CURT ??o 10O.W 3.70 10.00 200.00 
SCL 

8 1 
E L W  E L W  

774.50 772.00 
ctunr 8 - ma CULVERT WITH runro WINWALU, HO INUT TOP me BEVEL 
SCAU 1 - WlWPlALU PURE0 30 TO 76 OEMEES 

.Seam 0 . m  

SPECIAL cuLvenr MLCT ~WTLOL 
EPIC - 775.11 EOOC - 778.299 P N E -  773.169 ELTIID. 7W.000 

33W WAIIWIMI COWYEYlKE V WTSIOC OF ACCCPTA6LC IWIOC. KRAT10. 6.86 

1 
O W I S 2  l O l U l 2 l  

S E W  O W l H  M L L  C R M  WEU< EP W HL O W  L-MNK ELEV 

?IC $3 % 9E AW X W  AWN XNR W N  VOL ELNIN SSTA 
TYA 

XNL 
R-MNK ELEV 

SLOPE XLML XLCn XLMR ITRIAL 1% ICDWT CORM TORI10 EWIT 

SPECIAL CULVERT 

EOIC EDDC ~4 WEIR ~CULV 
775.16 776.30 

VW ANLV ELTRD WEIRW 
3.01 0. 2 6 0  1.307 l U . 0  790.00 0. 

.SEW 0.000 
O.WO 3.31 778.31 
250.0 

0.00 0.W 776.34 0.04 0.04 
0.0 260.0 0.0 0.0 163.3 0.0 2.3 

0.00 776.50 
0.19 0.00 1.63 

2.6 776.60 
0.000261 ZW. 

0.00 O.OW 0.030 0.000 0.000 773.00 970.56 
ZW. PW. 2 0 0 O.OC 58.87 1029.44 

JX ICHECK IW NINV 1011 STRT METRIC HVINS WSEL fa 
3 -1 

J 2 N P W  IPLOT PRNS XSECV XSECH FN ALUK I W  CHNlM ITRACE 

2 -1 

S C W  DEPTH M L L  CRIVl WSELK EP HV HL 
"0" 

OLOSS L-BANK ELEV 
%ME QE! $1: LCH WTN VOL 

l w A  
XNL 

R-BIWK ELEY 
SLOPE XLOOL XLCH 

XNR 
XW8R ITRIAL IOC 

EWIN SSTA 
XNcH ICWT CORAR TOWID ENOST 

CCW- 0.300 CEHV- 0.600 
' S L M  1738.000 
2096 WEL NOT OIVEN. AVB or WX, nm USED 
3720 CRITICAL OEPlH ASSWE4E.65 

1730.000 0.66 766.65 0.26 0.00 0.00 771.00 
nw.0 

0 .w  7W.M 
0.0 5W.0 0.0 

0.00 0.00 
0.0 124.6 

4.01 
0.0 0.0 0.0 772.00 

0.015573 0. 0. 0. 0 10 0 
0.00 O.OW 0.030 0.000 0.000 758.00 763.14 

0.00 260.- 1013.82 

CCW- 0.300 CEHV. O.6W 
* S E W  0.000 

3302 WARNINPI CONVEYANCE C W a E  WTSIOE Of ACCEPTA6LE RW. K W I O  - l.U 

3495 OVERWU AREA ASSWO WON-CWCCTIVE. ELLEA. 790.00 CLRW 790.00 

. . 

A p r i l  2. 1992 



SPECIAL CULVERT 

SC CUW) CUW ENTLC COFO 
4 

ROLW RISE SPAN CULVUl CHRT 
0.014 0.40 SCL 8 

ELCHU E L M  3.00 100.00 3.70 10.00 200.00 1 774.50 772.W 
CWRT 8 - BOX CULVERT W1lH F U R W  WlNPYALU; HO INLET TOP E W  BEVEL 
SCALE 1 - W l N m A L U  F U R W  30 TO 7 5  DEGREES 

-SLCWO 0.000 

s P e c i I L  CULVERT OWLET C M ~ L  
EGIC 7 7 7 . m  EWX - 777.378 PCVIE- 773.482 ELTIID. 79O.WO 

3302 WARNINa: CCWEYIKE C M W E  M S l O E  OF ACCEPTABLE -. KR1110 - 5.67 

1 
o w n s 2  lOtZn121 

PAGE 7 

S E W  DEPTH M E L  CRIWS WSELK EG HV 
A"""" 

HL O U I I S  L - W K  ELEV 
91lc 9g % XNL XKH AIKH XNR ,V&L NA R-WK ELEV 
SLOPE X W L  XLCH XLOBR ITRIAL IM: E W I N  SSlA 

lCDWl COWP T W Y l D  ENDST 

SPECIAL CULVERT 

EE1C EBDC H4 W E I R  
777.19 777.38 3.6. 0. yk:. 1.9- 1411.0 790.00 

V W  ACULV ELTIIO U E I R W  
0. 

3495 OVERBANK AREA ASS- NON-EFFECTIVE. E L L U -  790.00 ELREA- 790.00 

PAGE a 

11 FLOQ) COWIROL OISTi(1CT OF WRlCOPA COUNT* - CWIRACl  FCO 90-67 
1 2  G I U  8LHO AREA F L m D P U l N  OELlNEAl1W STUD7 8V BURGESS L NIPLE 
1 3  B M E R  W I W  - BEHD2.RAT J .  UISCHLER - (602) 244-8100 

JI ICHECK INQ NIW lorn STRT MTRIC HVINS Q WSEL FQ 
4 -1 

J 2 N P W  I P U n  PRNS YSECV XSECH FN A L W  IOU CWfW ITRACE 
15 -1 

1 
OUPR92 10190121 

PAGE 9 

SECHO DEPTH M E L  CRIWS WSELK EG HV 
ALOB ACH 

HL OLOSS L-BANK ELEV 
?IW %! 9: !$! XNL x ~ c w  AROB VOL TVA R-BANK ELEV 
SLWE XLOBL XLCH 

XNR 
XLOBR I T R I A L  IDC 

W N  E W I N  SSTA 
ICcNT CORIR TOW10 ENDST 

ccm- 0.300 cenv- 0.500 
.SECHO 1738.000 
2096 WSEL NOT GIVEN AVG OF M X .  MIN USED 
3720 CRITICAL OEPIH'ASSUNO 

1738.000 0.86 768.86 768.86 
1ow.o 0.00 769.23 

0.0 1000.0 0.0 
0.37 0.00 

0.0 204.9 
0.00 771.00 

0.00 0.00 4.88 0.0 0 .0  0.0 772.00 

0.014624 0. 0. 0. 0 
0.00 0.000 0.030 0.000 0.000 768.00 742.91 

1 0  0 0.00 278.50 1021.41 

ccm- 0.300 cmv- 0.500 
. S E N  0.000 

3496 OVERBANK AREA ASSUYO NW-EFFECTIVE. ELLEA- 790.00 ELREA. 790.00 

SPECIAL CULVERT 

SC CUHO C W  ENTLC COFO 
4 0.014 0.40 

ROLEN RISE SPW CULVUl CHRT 
3.00 100.00 3.70 10.00 200.00 

SCL ELCHU ELCHD 
8 1 774.50 772.00 

CMRT 8 - BOX CULVERT WITH FLARED WINGWALLS; NO lNLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FUREO 3 0  TO 75 DEGREES 

.SECW 0.000 

SPECIAL CULVERT OUTLET CONTROL 
EGIC - 778.060 EWX - 779.069 PNSE- 773.902 ELTIIO- 790.000 

3280 CROSS SECTION 0.00 EXTENDED 0.94 FEET 

~ ~ W t ) h h y . ~  

A p r i l  2. 1992 



S E W  OLPlM M E L  C R M  YIEU: EQ m HL O W  L - W K  ELEV 

9E %! 9% 2 Aff l  A I O .  VOL WA R-UWK ELEV 
Xmn X l l l  YTW 

SLWE X W L  XLOl XLmR ITRIAL IDS 
LWIN SSTA 

~mwl cwrn r o w 1 0  ENDST 

SPECIAL CULVERT 

34S6 OVLRUNU ARU - NOW-EFFECTIVE. L L U -  790.00 ELRLlr 700.00 

3302 UARNIW: C W L I W L  fWWsL OUTSIOL OF ACCLPTAOLE R A W ,  KlUTtO I 1.42 

..................................... 
HEC-2 WATCR SURFACE PRDCILES 

V.r.ien 4.6.28 1991 ...................... .............. 
THIS RUN CXCCUTCO OZAPR92 10828r24 

M I L -  ASTfR1SU (9 AT LEFT OP CROSS-SECTION NUUER lNOICATLS HCSSADE I N  S W R V  OP ERRORS LIST 

B W R  W W  STRUCTURE I 

S W R V  PRINTOUT 

S E W  LWlW M L L  9 vm DIMX TOWID DEPTH SSTA ENOST QLOI Qm ~9 
1730.000 76a.00 764.36 230.00 3.26 0.00 232.80 0.35 776.37 10W.86 0.00 0.00 0. 
1730.000 7M(1.00 764.66 500.00 4.01 0.00 280.68 0.66 753.14 1013.82 0.00 0.00 0.00 
1730.000 764.00 7 M . M  1000.00 4.- 0.00 278.60 0.86 742.91 1021.41 0.00 0.00 0.00 

S W R V  OF ERRORS W SPECIAL NOTES 

CAUTICU SCCW 1738.000 PROFILE- 1 CRITICAL DLPTH ASSUlCO 
CAUTION sLCWOl 173a.000 P W I L E -  2 CRITICAL DEPTH L s s ~ c o  
CNTlCU SCCW 1730.000 P W I L C -  3 CRITICAL DEPTH A S I W O  

WUWINQ SLCW 0.000 PRO~ILE- 1 C O W L Y ~ C L  cw WTSIOC ACCLPTABLE RANBE 
WUWfNQ SLUG- 0.000 P W I L E -  2 CWVLVWCL C W  OUTSIDE ACCEPTABLE WNM 

WIllWlWP SCCNOl 0.000 PRDFILE- 1 CCUVEVAWL C W L  OUTSIDE ACCCPTA6LL RANOE 
WAIIWINO S L C W  0.000 PROFILL- 2 CCUVLYNKC CWDE OUTSIDC ACCEPTAIU WNDC 
WADlIWD S L C W  0.000 PRQIILC- 3 CCUVCVMCL C W  OUTSIOE ACCEPTAILC RWBC 

WAWllWB SECW 0.000 PROFILE- 3 CONVfVUKE C W E  OUTSIDE ACCEPTABLE WNPE 

C U k y t l W - u @ O W l r r  

A p r i l  P. 1992 



............................................... 
HEC-2 WATER SURFACE PROfILES 
V.nion 4.6.22 Mny 1991 
386 Eat0nd.d W.rr* v."ien, Au ust  1991 : . 1.. . Oad.0" AsSMI.t... 1-BW-835-8069 
RW DATE OWR9Z TIME 10:28r43 . .............................................. 

X X XXXUXX XXXXX 
x X X  

XXXXX x x 
x x x  x x x 
xxxxxxx 11x1  x 

x 
X X X  

XXXXX XXXXX 
X 

X X X  
X 

X X 
X X XXXXXU XXXXX 

X 
1 XXXXXXX 

OWR92 1 0 t ~ l 4 3  

U.S. AWV CORPS OF EWINLLRS 
HYDROLOGIC ENGINEERIW CENTER : 
609 MVIS. SECOND CA~1~0R~1~'95616-4687 STREET SUITE 0 : .............. : .......... P!B.?!:;!!!: 

..................................... 
HLC-2 WATER SURFACE PROFILES 

Vandon 4.6.21 Mny 1991 ..................................... 
THIS RLW EXECUTE0 0ZAPR92 101U)zU 

TI FLOW COW~RQL DISTRICT OF WRICOPA CW)(TI - c D m l u n  rco w - 6 7  
12 G I U  8EHD ARU FLOOOPUIN OELlNEATION STMV BY 8UR6ESS k NlPLE 
13 BLIOLR WASH STRUCNRC C J. MISCHUR - (6021 2 U d l O O  . . 
J1  ICHECK INQ N I W  IOIR STRT METRIC HVINS Q WSEL FQ 

2 0.0047 

J2 NPROf IPLOT PRIVf XSECV XSEW FN ALUK IBV CHNIM ITRACE 

1 -1 

53 VARIAILE CODES FOR SUIURV PRINTWT 

38 42 26 
13 

1 
I 5  

43 
40 

5 1  4 8 53 54 

SECTIONS ARE UOELEO AS RIVER WILES. 1000. i... SECTIDN 037 I S  AT 
A POINT 0.037 WILES UPSTREMI OF THE CONFLUENCE WI~H SANO TANKS WASH. 

2 8 0.03 
1OW 2000 
0.03 

X I  1738 
0.03 0.1 0.3 

35 9989.9 10023.9 
GR 776.0 9461.2 

860.0 720.0 
771.5 9461.6 

855.0 

GR 760.8 9635.2 
770.6 9534.7 

770.5 9691.8 
770.4 9575.2 

770.9 9791.1 770.6 9870.8 
770.5 9617.0 

GR 767.6 9919.0 7 6  9946.7 770.4 9974.5 
769.9 9888.6 

GR 760.6 10011.3 770.3 10023.9 770.2 9989.9 
769.3 100M.9 

766.8 10OW.O 
OR 770.7 10156.4 770.6 10189.2 

769.9 10061.3 
7 10197.3 

770.6 10099.5 
GR 770.3 10266.7 770.0 10337.4 770.3 10209.7 

770.0 104Y1.8 
769.0 10220.9 

GR 769.7 10569.0 769.3 10641.2 760.4 10759.5 769.4 1053).4 
769.3 10709.3 

767.5 10541.5 
770.0 10780.9 

NC 0.035 0.035 
X I  1903 

0.03 
9 9949.8 10037.1 

GR 776.5 98110.5 
900.0 w . 0  

775.5 9916.6 
871.0 

775.1 9949.8 
GR 771.7 10W0.0 772.8 10019.7 

773.8 9975.3 
775.3 10037.1 776.8 

10058.3 773.1 9997.9 

BENDER WASH IS  CONVEYED BENEATH INTERSTATE 8 BY A W I N  BARREL 
CDNCRETE BOX CULVERT. SIUIIFICANT SEDIMENT WAS NOTE0 AT THE TIME OF 
THE F lEW RECONNAISSANCE. RESULTING IN A REWCEO EFFECTIVE RISE 
OF 3.4 FEET I N S T W  OF 8 FEET AS CONSTRUCTED. 

THE CHANNEL DGIWSTREW OF THE CULVERT HAS BEEN GRADE0 TO R W V E  
SOWE OF THE SEDIMENT. BUT THE CULVERT HAS NOT BEEN CLEAREO BECAUSE 

1 
OZAPR92 10128r43 

THE EQUIPMENT C W W  NOT ENTER THE BOXES. 

RLPEAT SLCT!OH 1903 AT T ~ L  DOVNSTREW rAcE OF cutvear .  
USE PSXECE (772CONTWR-768CONTWR).(l8OFT/640FTl - 1.1 FT 
REVISE CHWNEL BOTTCU TO REFLECT GUOING TO ELLV 774.1 (1.0 FT BLLW 
THE CULVERT SEOIMLNT ELEVATION AS ESTIIUTLD WRIhG THE F I L W  RECON. 

INCREASE EXPANSIONIMHTRACTION COEFFICIENTS FOR THE CULVERT. 

NC 
X I  1940 7 

0.3 
9967 

0.5 

X3 10 
10033 100 240 195 1.1 

GR 776,s 98110.5 775.5 9916.6 776.1 9949.8 
781.4 

773 
781.4 

GR 775.3 10037.1 776.8 10068.3 9967 773 10033 

VIER FLW I S  NOT ANTICIPATED. USE SC.5 ROLEN - 500 FT. 
ELTRD - 782.4 + 0.5 HV - 782.9 

SC 6.014 0.4 3 
X I  1987 

500 3.37 I 0  
250 

240 
250 250 

8.1 776.4 775.1 

2 71U.9 1.3 
X2 X3 10 782.4 782.4 

DEVELOP A SECTION UPSTREW OF 1-8 USING TOW WP DATA I N  ORDER 
TO CCUPUTE CONTRACTION LOSSES. 

il) XI  2041 9 9900 10050 310 240 285 

a~m-Ur-WaUon 

A p r i l  2. 1992 







..................................... 
HCC-2 WATER SURFACC PROIILES 

THIS RUN EXECUTED OUPR92 1 0 1 2 8 1 U  

V."l." 4.6.2, f4.r 1991 .................................... 
W E -  NTCRISU (.) AT L E m  OF CIWIIS-SCCIIOH )*Y)CR IHDICAlCS HCSILDL I N  S W R Y  OT ER-8 L I S T  

SUIYIRV OF E R N S  M SPECIAL WTES 

WAWINB S C U D  1901.000 PROTILC- 1 CWCYANCC C H M I  OUTSIDE ACCCPTA6IL RANBE 
CAUllDW SECNOI 1901.000 PROFILE- 2 CRITICAL DEPTH A S S V I O  
U U T I W  S C U D  1903.000 PROTILE- 2 U I N I W  SPCCIFIC EhERGY 

WIDWIND ILCWO. 1940.000 PROPILE- 1 CONVEYANCE ClWlaE OUlSlOE ACCEPTABLE RWDE 

WIDWIND SECWO. 1967+000 PWFILE. 1 CWCYANCE C W  WTSIOE ACCEPTABLE RANGE 
WIDWINO S C U D  lS(1l.000 PROPILL- 2 CONVEYANCE C W B E  DUISIOE ACCEPTABLE RANGE 





SPECIAL CULVLRT 

SC CVWO C W  E M U  
3 

ROW4 RISE SPAN CULVU CHRT 
C?OO l W . 0 0  

SCL 
0.014 0.40 3.70 10.00 200.00 8 1 

ELCW E L M  I) 
780.30 780.00 

CWRT 8 - wx c u L v c n  WIW runm WIWALU~ m rmur TOP mer BEVEL 
SCALE 1 - W l W A L U  F U R m  3 0  TO 7 6  OEPRCES 

.aceno r.ow 
SPLCZAL CULVERT M L n  c y r t o ~  
EBIC - 782.3U EBOC 782.601 P M E -  780.874 CLTRD. 790.000 

3 I O l  WAI)IIIIMI CWYNWCC OUW M S I D C  OF ACCLPTAdLL IUWOL. KRATIO - 0 . M  

1 
o w n 2  i o 1 n t o 4  QLPL 4 

S E W  0 M L L  C R M  MELK E l  W HL O L O U  L - W K  ELEV 

91.. 9E % 9R Am 
Acn 

W N  
TYA R-UIIK ELEV 

XNL X lKn XNR 
SLOPE XWDL XLCn XUBR ITRIAL ICC 

'OL E W z N  a m  
ICOWT CORAR TOWID ENDST 

SPECIAL CULVERT 

EBIC EODf 
782.36 782.60 

H 4  WI!. 
1.m 

vcn AWLV ELTW wrraw . 2 .  111.0 790.00 0. 

3496 OVERWK AREA U S W E D  HPI-EFFECTIVC. E L L U -  790.00 E U E A l  790.00 

. S C W  4.000 
3 Z M  CROSS SECTION 4.00 CXTCNDEO 2.69 FEET 

3302 WArUIINBr CWYEVAKCE CHIHOe OUTSIDE Of ACCEPTAILE RIWBE. KRATIO - 3.09 

T I  FLOW CONTROL OISTRlCT 0 1  MRICOPA COUNTY - CONTRACT FCO 90-67 
1 2  G I U  6fHO A R U  fLOOOPUIN OELINUTION STUOV II 6UROLSS k NIPLC 
1 3  6 W E R  WASH - IIN03.RAT J .  MISCHLCR - (602) 244-8100 

J1 ICWECK I W  NINV 10111 STRT K T R I C  HVINS Q WILL FQ 

3 -1 776.0 

J 2 N P R O F  I P U I  PRWS XSECV XSLCH FH ALWC IBW CHNIM ITRACE 

2 -I 

1 
OUPR92 l O i 2 9 r 0 4  P A M  6 

S E W  DEPTH O n L L  C R M  WSELK EO HV HL OLOSS L-BANK ELEV 
Qlo8 93 $g: AWB ?I= vwo AW A M 6  VOL N A  9-8WK ELEV 

XNL XNCH XHR 
SLOPL XLOIL XLU) 

WTN E W I N  SSTA 
XLDllR ITRIAL IDS ICON1 CORAR TOW10 ENOST 

CCM- 0.300 CEW- 0.600 
.SLCW 2.000 

3302 WARNINB: CfflVCVUlCC C W M  OUTSIDE OF ACCEPTABLE RLNOC. KRATIO - 3.14 

3496 OVLRBANK ARCA U S W O  WOn-EFFECTIVE. E L L U -  790.00 ELRU. 790.00 



SPECIAL CULVCRl 

SC CMO C U U  E N T U  
3 0.014 0.40 

RDW RISE Y w  100.00 
SPAN CULVW CURT SCL E L M  

3.70 10.00 200.00 8 1 780.30 

M T  8 - wi CULVERT WITW CURE0 WINWALL?.' NO INLET TOP m6L BEVEL 
SULC I - YIWPULU r w m  30 TO 7 5  w*i 

~SLCW) S.WO * SPCCIAL CULVERT WUl M R o L  
=SIC . 7W.5S9 EbOS 783.781 P C n E l  781.258 E L T W  7 9 0 . m  

SPEClAL WLVEIYT 

L a r e  EODC 
7 U . W  7W.7 l  2.50 I!. 500. 3.163 111.0 790.00 0. 

v a  AWLV rLTno WEIRW 

S E W  Mrm M L  C R M  U S E U  EB 
Q W  

HV 
ALOI ACH 

HL 0- L - W K  ELEV 

!Z XNL X W  
N A  

XNR 
R-6MK ELEV !:L k X W R  ITRIAL IDC l C M  COlUll TWYID  EWIW SSTA EWDIT 

3496 O V E R W  ARU AS- W-EFFECTIVE. ELLEI- 790.00 ELREA- 7 w . w  

3302 WAUNIffi1 C W E V I K E  CWNBE OUTSIDE OF ACCEPTABLE rUWOE. KIUTIO - 4.18 

T I  FLmD CCUTROL DISTRICT Or U\RICOPA COUWn - CONTRACT fC0 90-67 
T2 G I U  8E10 A R U  F L m O P U l N  OCLINEATI(I( STLUV II BURGESS & NIPLE 
1 3  6-R WASH - 8tlOJ.RAT J. MlSolLCR - (602) 2 4 4 4 1 0 0  

J1 ICHECK IM NlNV I D I R  SlRT METRIC HVlNS 0 USEL FQ 

J 2 N P R W  IPLOT P R M  XSECV XSECH FN ALUC IOU CHNIM I T W E  
15 -I 

S E W  DEPTH N E L  C R M  U f E U  Eb 
0 ALOE 

HV HL 
ACH 

OWSS L-BANK ELEV 
TIWE 9E $4 9% XNL XNCH AROB XNR VOL N A  R-BANK ELEV 
SLOPE XWSL XLCH XWBR ITRIAL IOC n w  E U l l N  SSTA 

ICONT COWR TOW10 ENOST 

COW- 0.3W CEHV- 0.500 
.SECNO 1.000 
3 2 W  CROSS SECTIOW 1.00 EXTENOEO 0.50 FEET 

CCW- 0.300 C M -  0.500 
.SEW 2.OW 

3302 WARNINBI C W E V I K E  C l W 0 E  OUTSIM OF ACCEPTABLE U b E .  XRATIO - 3.59 

3496 OVERBANU A R U  AS-0 NON-EFFECTIVE. ELLEI- 799.00 ELREA- 7S0.00 

SPECIAL CULVERl 

PAGE 8 

PAGE 9 

SC CMO C W  ENTLC COFQ RDLEN RISE SPAN CULVW CHRT 
3 0.014 0.40 3.00 100.00 SCL E L M  E L M  

3.70 10.00 200.00 8 1 780.30 780.00 
C W T  8 - BOX CULVERT WITH FURED YINWALLS: NO INLET TOP EDGE BEVEL 
SCALE 1 - YIWPIALU FUREO 3 0  TO 75 OEWEES 

u 2 1 * r W t l k M . U I W ,  

A p r i l  2. 1992 



SPCCIAL CULVCRT M L N  CONTROL 
EOIC - 7 M . U .  CPOE - 704.853 PCVlb 781.- C L T ~  790.000 

3 u 0  CROSS SCCTIW 3.00 CXTMDLD 0.67 reel 

1 
OZAmBa l O l n 1 M  PAPL 10 

SCCI*) OCPlH CUScL EO W HL O W S  L - W K  CLLV 
A W  ICH VOL WA R-UWK LLEV 

Well XM W N  EWIN SSTA 
SLWC XWL XUM XUR ITRIAL toe ICONT COW TOWZO em1 

SPECIAL CULVERT 

gale E m  H4 WIl& VCU ACULV ELTIU) WEIRW 
7M.49 7 M . M  3.24 9":;;. 3.402 111.0 790.00 0. 

.scCII) 4.000 
3 u 0  CROU SECTlW 4.00 E X T E W  4.92 FEET 

1 
o U m 2  10iZSr04 PAW 11 

..................................... 
HEC-2 WATER SURFACE P W I L E S  

Vem40n 4.5.21 War 1991 ...................... .............. 
THIS RUN EXECUTED O2APR92 lOl29IO5 

WTC- ASTERlSK (') AT LEFT Of CROSS-ICTIOH NWER INOICATES WESUBE I N  SUWRV OF ERRORS LIST 

E W I R  Y A M  STRUCTURE 0 

S W R V  PRINTWT 

SEW EWIN WSLL Q VCH o~wx rowro OEPTH SSTA ENDST QLOB an- ELTW 

1.000 778.00 779.76 250.00 5.39 0.00 52.75 1.76 969.23 1021.98 0.00 0.00 0.00 
1.000 778.00 780.37 500.00 4.56 0.00 272.84 2.37 957.16 1230.00 1.49 123.55 0.00 
1.000 778.00 7UO.50 750.00 5.65 0.00 275.60 2.50 954.40 1230.00 3.88 237.92 0.00 

2.000 770.30 780.87 250.00 0.91 1.12 318.76 5 7  788.11 1108.87 0.00 0.00 0.00 
2.000 779.30 781.25 500.00 1.22 0.89 389.45 1.95 741.14 1130.69 0.00 0.00 0.00 
2.000 779.30 7 I . W  750.00 1.37 1.- 449.36 2.28 701.32 1160.69 0.00 0.00 0.00 

3.000 780.00 782.39 250.00 2.68 1 2  47.94 2.39 974.02 1021.06 0.00 0.00 790.00 
3.000 780.00 783.63 500.00 3.15 2.37 57.20 3.63 970.93 1028.13 0.00 0.00 790.00 
3 . W  7UO.00 784.67 750.00 3.40 3.09 60.00 4 6 7  970.00 1030.00 0.00 0.00 790.00 

4.000 780.00 782.59 250.00 0.65 0120 290.99 2.59 800.00 1090.99 0.00 0.00 0.00 
4.000 780.00 783.66 500.00 0.60 0.23 433.40 3.85 800.00 1233.40 0.00 0.00 0.00 
4.000 780.00 784.02 750.00 0.57 0,26 450.00 4.92 600.00 1250.00 0.00 0.00 0.00 

1 
OUPR92 10r29tO4 PAW 12 

S W R V  OF ERWRS AW SPECIAL WTLS 

CAWION SLCW 1.000 PROFILE. 1 C1IITICAL DEPTH ASSUTD 
CAUTION S L E W  1.000 P M l L L -  2 CRITICAL DEPTH ASSUCD 
W l W  SICNO. 1.000 PIIOFILC- 3 CRITICAL DEPTH ISSUTO 

WARIW S C ~  2.000 PmFzLc- 1 CONV~V~NCC CIUNOC WTSIOC ICCCPTASLC RANOC 
YARNINB S L E W  2.000 PROFILE. 2 CONVCVANCC C W N  OUTSIOC ACCEPTA8LE RANOC 
WARNINB S L E W  2.000 P W I L L -  3 CCUVCIANCE CWmC WTSIOE ACCLPTA8LL RANOC 

WARNIN0 SECW 3.000 PRWILE- 1 COHVEYWCC C H W  WTSlOE ACCCPTAILE RANGE 

WIWlfNO SECW 4.000 PROFILE- 1 COHVLVANCE C W W  WTSIDC MCEPTAILC RANOC 
WAWINO S L C W  4.000 PROFILE- 2 COHVEVANCE CMANW OUlSIOC ACCCPTASLC RAN06 
WIRINO SECW 4.000 P W I L E -  3 CDmCVANCE CWWW WTSIOC ACCCPTASLC RAN= 





v..m I*.."" 
0.6 784.00 

711.71 971.76 
4S.U 1011.24 

SPECIAL CULVERT 

sc cum cw 
3 

RDUN RISE SPAN CULVUI 
0.014 Onu 0.40 % 100.00 3.70 10.00 200.00 

CWRT 8 - wx CULVERT WIW run= WINO*LUI w INLET TOP CWL BEVEL 
SCAU 1 - W I W A L U  F U R W  30 TO 7 1  DEEREES 

.SECWO J.000 
1 

OWR92 lOlO(rP5 

cnn1 SCL 
8 1 

ELCM EL- 
783.20 782.00 

SICNO DEPTH M E L  C R M  WSELK EP HV HL 

91u~ 9% % 9E XNL "" VOL 
D W E  XWIL X W  XLMR ITRIAL X W  IDC XNR Am m 

150(1T C O U l  

O M S  L - W K  ELEV 
W A  R-UNK LLEV 
EWIN SSTA 
TOCVID E W T  

SPECIAL CULVERT OUIUT mWTllOL 
EBIC 1 7M.491 EWC I 7M.687 P M E -  783.604 ELTRD. 790.000 

3 2 M  CRWS SECTlON 3.00 UTENU3 2.56 FEET 

3301 HV C W L D  W L  THW HVINS 

3302 WARNI~H~~ COHYCVWC cnwec ansxor OF AC~LPTABLL RAN=. KRITIO - 4.44 

SPECIAL CULVERT 

COIC LDDf 
7 . 4  708.69 

H4 MI!. WULV 
2.31 

VCH ACULV ELTW 
600. 2.806 111.0 790.00 

WEIRLN 
0. 

.SECW 4.000 
3280 CROSS SECTION 4.00 EKTfNDfD 2.76 FEE7 

T I  FLOOD CDNTROL DISTRICT OF WRICOPA COUNTY - CONTRACT FCO 90-67 
TZ O I U  OEM) AREA PLOODPUIN OELINE&TION STUDV 1 Y  OUROESS h NIPLE 
T3 BWER WASH - 8ENM.IUT J. MISCHLER - (602) 244-8100 

J 1  ICHECK 1W NlNV IDXR STRT METRIC HVlNS 9 

3 -1 

J2NPROF 1PWT PRWS XSECV XSECH FH ALWC 16Y 

2 -I 

WSEL FO 

776.0 

CHNlM ITRACE 

SECWO OEPTH M L L  C R M  USELK LO 
QLOB HV gg AL01 AW HL 

?IWZ VLOB XNL VOL 
SLOPE XWIL XLEH XNCH XNR 

XWBR ITRIAL IDC 
W N  

ICONT COIUR 

OWSS L-BANK CLEV 
N A  R-IUIK ELEV 
EUIIN 5111 
TOWID ENWT 

ccm- 0.300 ccm- 0.600 
.SECW 1.000 
32W C M I  SECTION 1.00 EXTENDED 0.60 FEET 

3720 CRITICAL DEPTH ASSUID 
1.000 2.60 7M.60 7 M + 6 0  771.00 7W.16 0.36 
760.0 3.9 500.2 237.9 89.9 102.3 0.0 0.00 
0.00 1.47 

2.6 
5.65 2-33 0.036 0.030 0 . 0 s  0.0DO 

0.007609 0. 0. 0. 0 23 0 0.00 

0 8 a m W M I - w . . n  

A p r i l  2. 1992 



.SEW 2 . W  
3200 CWSS SECTICU 2.00 UTCWCD 0.10 FEET 

3 3 0 1 r n a u w s ~ o w r a c n u w m 1 l a  

3606 W TRIALS A T l O I I L D  USEL M E L  
3615 PROW= H I W I W  SPECIIIZ EWER61 nzo CRITICAL nwm l l g ~ m  

34B5 W E R W  ARLI llgYm WOW-EFFECTIVE. EL- 790.00 ELREA- 790.- 

SPECIAL CULVERT 

SC CUWO NllY m u  
3 0.014 0.40 

RDLDl RISE SPW NLVLN CHRT 
8 100.00 3.70 10.W 200.00 8 

CHlST 8 - WX CULVERT WITH FLARE0 VlNWALLSl NO INLLT TOP EDGE 5NCL ZULE 1 - WIWOIALU FUllCD 30 10 75 DERREES 

.SEW 3.000 
1 

oPUllD2 101P),25 

D E m  M L L  C R M  W E U  EB m HL OLmS 

?I= Q# 9Z " A m voL TyA rwtn 
SLOPE XIML XLP~ 

X W  XNR 
X W R  ITRIAL IDC lrmR C O W  TOWID 

SPECIAL CULVERT OUTLET COWIllOL 
EEIC - 787.580 EWC - 787.759 P M E -  784.101 ELTIID. 7 9 0 . 0 ~  

3280 C W S  SECTICU 3.00 UTE- 3.60 FEET 

3302 WAWIIHO8 COWVEYNKE OUWOL OUTSIDE OF ACCEPTA5LE RANBE. KMTIO - 4.39 

SPCCIAL CULVERT 

EOIC EW n4 WEIR WLV 
787.68 787.77 2.70 0. VCH ANLV ELTRD WEIRW 750. 3.260 111.0 790.00 0. 

3495 OVERBANK AREI ASSLUED WOW-EFFECTIVE. ELLEA- 790.00 EULLL- 790.00 

.SEW 4.000 
3ZM C W S  SECTIOW 4.00 EXTENOED 3.84 FEET 

3302 WARNINQI COWVEYANCE CWNM CUTSIDE OF ACCEPTABLE RAN=. KMTIO . 2.89 

T I  FLOOD CCUTWL DISTRICT OF IURICOPA CWNTY - COWTMCT FCO 90.67 
72 O I U  8ENO AREA CLOODPUlN DELlNEATIMl STUDY 8V BURBESS L NIPLE 
13 BWOER YAW - 8ENDI.IUT J. MISCHLER - (6021 244-8100 . . ~ ~-.. 
J1 ICHECK I W  NINV 10111 STRT METRIC HVINS Q WSEL 

4 -1 775.0 
JZHPROF I P W I  PRWS XSECV XSEM FN ALWC I W  CWIM 

15 -1 

S E W  DEPTN M E L  C R M  WELU EE m HL 
A" A" A m  

o m s  
?I- !g % XNL XKH VOL XNR 

WA 
SLOPE X m L  XLW XLO8R ITRIAL IDC VIM EMIN 

IW cotma TOWID 

COW- 0.300 CEW- 0.500 
.S E W  1.000 
3280 CROSS SECTICU 1.00 EXTENDED 0.69 FEET 

3720 CRITICAL OEPTN ASfWED 
1.000 2.59 780.69 780.69 775.00 781.06 

1000.0 8.8 599.1 392.1 0.37 0.00 
5.0 101.2 140.8 

0.00 
0.00 1.76 5.92 0.0 0.0 

2.79 0.035 0.030 0.035 0.000 778.00 

SCL 
1 

ELUN E L W  
783.20 782.00 

L-UJJK ELEV 
R - W K  ELEV 
SSTA 
ENDST 

L-8WK ELEV 
R-BANK ELEV 
SSTA 
ENDST 



3 4 U  90 TRIALS ATTD*rm YILL M L L  
3691 PROlULE M I N I W  SPCCIFI~ LNERPV 
37PD CRITICAL DEPW LIflYD 

3491 WCRU)*: A R U  - W-EFFCCTIYI. ELLEI- 790.00 EMU. 790.W 

SPECIAL CULVCRT 

SC CUM C W  EWTLC 
3 

ROUN RISE 
0.014 0.m C:% 100.00 

SPW CULVW CHRT ELCHU ELMD 
3.70 10.00 200.W 8 sCL 1 183.20 7W.W 

CKUT 1 - WX CULVCRT WITH F U R m  WINOIALUI NO INLET TOP L W L  BEVEL 
swu I - WI~IWALU r w m  30 TO 7s D E ~ F E S  

* S E W  1.m 
1 

OOUIIP l O l P l l 9 1  PAW 10 

SCCI*) DEPW M E L  C R M  MELU E8 HV HL OLOU L-UWK ELLV 

Srrr 9E a m  A m  % VRW XNL XNR 
VOL 

Am m 
WA R-UIIU ELEV 

SSTA 
SLOPE X m L  XLCW XLO1R ITRIAL 'lKn IDE ICWT COWR TOWID ENaT 

SPECIAL CULVERT INLET CONTROL 
EGIC 789.311 EPOe - 7M.738 P N E -  784.604 E L T W  790.000 

3 2 M  CROSS SECTIDN 3.00 EXTENOED 5.16 FEET 

3309 WARNING8 CWEVWCL CWJmE OUTSIDE OF ACCEPTAILE RANBE. KRATIO - 5.15 

SPCCIAL CULVCRT 

EOIC EBOC H4 WEIR VCW ACULV ELTM UEIRLN 
789.31 7M.73 3.64 0 .  %k:. 3.264 l11.O 790.00 0. 

3.000 6.40 789.16 0.00 0.00 789.31 0.16 3.64 0.00 784.00 
1000.0 0.0 1000.0 0.0 0.0 307.3 0.0 1.6 0.8 784.00 

0.02 0.00 3.26 0.00 0.000 0.010 0.000 0.000 782.76 970.00 
o.oo03en 200. ZW. ZOO. 2 o o 0.00 50.00 1020.00 

.SEENO 4.000 
3280 CROSS SECTION 4.00 EXTENDED 5.36 FEET 

3309 WIRNIWr CWIVWCE CHINOE OUTSIDE OF ACCEPTABLE RIHBE. KRATIO - 4.74 

..................................... 
HEC-2 WATER SURFACE PRDIILES 

Van(4n  4.6.21 H.r 1991 .................................... 
THIS RUW EXECUTED 02APR92 10l29829 

NOTE- ASTLRISK (.I AT LEFT OF CROSS-SECTION NW8ER INDICATES MESSAGE I N  S W R l  OP ERRORS LIST 

8-R WASH STRUCTURE E 

S M R V  PRINTOUT 

S E W  ELMIN W L L  'a VCH O I M X  TOWID DEPTH SSTA E ~ T  QLOB a m  ELTRD 

GIanwWt)lkhY.C.lolrWr 

A p r i l  2. I992  



CAUIIW SEW 1.000 p a a t r r -  1 CRITICAL OCPW AS- ~ l x f f l  SEW 1.m PROFILE- 2 CRITICAL arm AS- 
WlIffl SEOIOI 1.000 PROFILE- 3 CRITICAL DEPTH ASS- ~- 

WlIOl SE0*). 2.000 PROFILE- 1 CRITICAL DEPTH AS- 
CAUI I f f l  S E C l P  2.000 P W I L E -  I P m 8 U  M I N I M  SPECIFIC ENERQV 
WIW SEW 2.000 PROFILE- 1 20 IRIAU A T r c m T m  TO MWC YSEL 
W~IQ SEW 2.000 PROFILE- 2 c a r r r u L  o r p l w  us- 
CAUIICU S t O D  2.000 PROFILE- 2 PROUlLE M I U I M  SPECIFIC EUERDV 
WlIOl S E W  2.000 PROFILE- 2 2 0  TRIALS A I T D D I W  TO M W E  USEL 
WlIffl S E W  2.000 PROFILE- 3 CRITICAL DEPTH ASS- 
UUTIffl SE- 2.000 P W I U -  3 PROBABLE M I N I M  SPCClf lC LWERBV 
UUIlffl SC- 2.000 PROFILE- 3 2 0  TRIALS A T l O P l W  TO M W E  USLL .- 
W A W I M  S E W  3.000 P W I L E -  1 COWYEYME UUneL M S I O E  ACCLPTAULE WBE 
WANIN6 S E W  3.000 P W I L E -  2 CWEVANCE CWlSE M S I D E  ACCEPTABLE W 
W I U I W s  SEUI). 3.000 PROFILE- 3 C C W E V M E  WYOE M S I D E  ACCEPTABLE FMEE 

WIUIWB S E C l P  4.000 PROFILE- I COWYEIWE CHUIBL M S I O E  ACCEPTABLE Rmstz 
W l W I N 6  S E W  4.000 P W I L E -  2 COWYEVME CWWBe M S I O E  ACCEPTAULE W 
YAWIN6 S E W  4.000 PROFILE- 3 COWYEYME - M S l D E  ACCEPTAULE WNE€ 



U.S. A M  CORPS Of CNGIWCCRS 
HYOIIOWIC ENOINEERINO CENTER : 
609 SECW STREET SUITC D 
DAVIS. CAL~FORNIA'~~SI~-~M~ 

(916) 766-1104 ....................................... 

X X XXXXXXX XXXU XXUX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XrnXXX 

THIS RUN EXECUTED OUPR92 lO83OtZl 

11 FLOW CDNTIIOL DISTRICT OF WRICOPA CWTY - COWIRICT FCO 9 0 4 7  
2 GILA e.cw AREA r ~ o m p u t n  OLLINUTIW a r m y  BY ~URWU NIPLL 
13 UP WEIR FLW 10 WEST J .  UISWUR - (6021 244-a100 

~1 ICHECK IW N l W  IDIR STRT METRIC HVlM Q WEL FQ 

2 0.0062 

JZNPROF IPLOT PRWS XSECV XSEW FN ALLDC IBW CNIM ITRACE 

1 -1 

J3 VARIABLE CODES FOR SUWRY PRINTOUT 

38 H 1 43 
13 16 40 

26 6 1  4 8 53 54 

S E W  OEPTH M E L  CRlWS USELK EG 
QLO6 

HV HL $2 A600 
OLOIS L-BANK ELEV 

?lM VLO6 
ACH VOL 

XNL AR06 VTN 
N A  R-BANK ELEV 

SLOPE XWBL XLW 
XNR EUlIN SST1 

XWBR ITRIAL XNCH IOC l C M l  CORIR TORllO ENDST 

.PIIOf 1 

CCHV- 0.100 CEHV- 0.300 
.¶ECHO 1.000 
200. WSCL NOT GIVEN. AVB OF WX. MIN USE0 

3496 OVCRlWK AREA ASSWED WN-EFFECTIVE. ELLEA. 777.00 ELREA- 777.00 

SPCCIAL BRIDGE 

SO XK XKW COFQ RDLCN B K  
0.90 1.66 3.00 

BUP BAREA SS ELCHU ELCHD 
0.00 0.10 0.00 0.01 0.00 776.00 776.00 

.SEW 3.000 

6070,LW f L W  BY m L  B R I M  

E6PRl- 0.000 EGWC- 776.000 ELLC- 776.100 P M E -  776.000 ELTRD- 777.700 

3370 HOWL BRIWE. NRD. 4 MlN CLTRD- 777.70 WX CLLC- 776.10 

3606 20 TRIALS ATTDOTCD WSEL.CVSEL 
3693 P W I 6 L E  M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

3.000 1.87 777.87 777.87 0.00 777.87 0.00 0.00 
0.0 0.0 0.0 0.0 3.6 26.0 0.1 0.0 0.1 776.00 

0.00 776.00 

0.00 0.00 0.00 
10. 

0.00 0.000 0.036 0.000 0.000 776.00 1319.99 
0. WOO00 10. 10. 20 17 0 -618.44 436.24 1766.22 

Sect. 3.4.1.4, C U  P a w  23 



T I  FLOW C011190C DISTRICT OF WRICOPA CWNTV - CWTRACT FCD 90-67 
12  G I U  BWD ARU FLmDPUIN MLINUTIDN S W V  BY BURSESS NIPLE 
13 GIU BWD U~YL AS WIER J. urscuua - (602) 244a100 

J1 ICHECK IN) N I ~  IDIR S T  MflRIC HVIW Q VOEL FQ 

3 0 . W Y  747 

J2 NPRS I P M  PRiYI XSEN XSEW FN ALLDC IBU W I M  ITlUCE 

2 -1 

S E W  DEPlH M E L  C R M  USEU EO HV HL 
QLm 

O W  L-MNK ELEV 

?I= v l o l  % A m  AW A m  VOL N A  R-WNK ELEV 
XNL XNCH XNR WN ELMIN SSTA 

SLOPE X lo lL  XLCn X W R  ITRIAL IOC leONT COIUR TOWID END1 

.PROF 2 

C W -  0.100 CDN- 0.3W 
.SLCIO 1.W 

3496 OVLRMNK ARU lUUED WN-EFFECTIVE. ELLU- 777.00 ELRU- 777.00 

SPECIAL BRIDOE 

SB XK X ~ R  R D W  IK 
1.66 F 0 0  0.00 

BW 
0.90 

E A  ss 
0.10 

ELPlU EL- 
0.00 0.01 0.00 776.00 776.00 

.SECHO 3.000 

3302 WAWINBr COmfVuac CWHBE WTSIDE OF ACCEPTABLE RIWbE, KRATIO - 11.99 

PREISURE AND WEIR FLW. W.ir Subr4.nc. 8as.d on TRAPEmlML Shap. 

EBPRS EGWC H3 WEIR QPR BAREA TRAPEZOID ELLC ELTW WElRW 

969021B.00 776.74 0.00 
ARU 

201. 0. 0. 0. 776.10 777.70 281. 

3.000 2.19 778.19 0.00 0.00 770.19 0.00 1.46 0.00 776.00 
2W.O 80.9 117.4 1.7 359.2 328.3 8.0 0.1 0.1 776.00 

0.01 0.23 0.36 0.22 0.036 0.036 0.035 0.000 776.00 1271.75 
O.OWO26 10. 10. 10. 0 0 12 0.00 486.55 1757.29 

ou Ipm2 101lo121 PAGE 5 

11 $LOW CCUlROL DISTRICT OF WRICOPA CWNTV - CONTRACT FCO 90-67 
12  G I U  BEN0 ARU FLmDPUIN DELINEATION STMV BY BURGESS k NIPLE 
13 G I U  BEND CIWL AS VIER J. MISCHLCR - (602) 214-8100 

J I  ICHECK IN) NlNV IDIR STRl HETRlC HVINS Q USEL FQ 
4 0.0036 747 

JZ N P W  IPLOT PRFVS XSECV XSECH FN ALUK IBW CWIM ITRACE 

3 -1 

SEW o e r m  ~ L L  CRIW USELK EQ HV HL 
ACH 

OLOSS L-BANK ELEV 
?ll. 9% % !%! $ktB XNW AmB XNR WN VOL TYA R-BANK ELEV 
SLOPE XLOBL XLCH XLO8R ITRIAL 1OC 

ELMlN SSTA 
ICON1 CORAR TOWID ENDST 

. P W  3 

CCW- 0.100 CDN- 0.3W 
.SECW 1.000 
7230 SLOPE-ARU TRIALS U C E m  100 

3495 OVERMNK ARfA WOW-EFFECTIVE, ELLEI- 777.00 ELRVr 777.00 

SPECIAL BRlPGE 

S XK XKOR 
0.90 1.66 %%I RE;! BYC 

W BARU SS ELCW ELCHD 
0.10 0.00 0.01 0.00 776.00 776.00 

.SEW 3.000 

3302 WARNINGI CDmEYUKE C W e f  WTSIDE OF ACCEPTABLE RAHOE. KIUTIO - 8.01 

PRESSURE W WEIR FLW. W d r  Subl.w.ns. 8.s.d on TRAPEZO1ML Shape 

c.lllorWc)hd.urWlaWa 

A p r i l  2. 1992 

PAGE 6 



E W U  E P W  H3 W I R  QPR B U U  TRAPUOID ELLC ELTRO WEIRUI .......... 777.10 0.00 400. 0. 0. 0. 771.10 777.70 343. 
A R U  

T I  FLmD M R O L  DISTRICT OF IYIRICOPA CRIRI - M W r U C T  FCP 90-67 
1 2  G I U  6ENO A R U  F L W W U I N  OELINUTI(LI S l W 1  6 1  B U R M U  k NlPLE 
1 3  P I U  E M  U W L  AS VIER J. MISCNUR - (609) 2 U J l O O  
JI ICHECU INQ N I W  IOIR STRT W R I C  H V I M  9 MEL FQ 

6 0 . W  747 

J2 N P W  IPLOT PRWS XSECV XSEtn FN ALLDf 1 W  CHNlM ITRACE 

4 -1 

S E W  OEPTH M C L  C R M  WSEU EO HV HL O W  L-6WK ELEV 

!I= 9E 52 $= Am XNL ACH XNR W N  VOL TVA ELUIN 
R-6WK SSTA ELEV 

SLOPE XWEL X U N  XLO6R ITRIAL IDS 1- CORAI TOWID ENWT 

SPECIAL BRIWE 

5 8  XK 
0.90 

XUHl COFO RDLEN LM: 
1.61 

W P  BARU SS 
0.00 

ELCHU ELCHD 
3.00 0.00 0.10 0.01 0.00 776.00 771.00 

.SEW 3.000 

3309 WAfflINa: C W E V W C E  CHWBE OUTSIDE Of ACCEPTAOLE W. KRATIO - 4.82 

PI I ISURL M WEIR fW. Wo+r Subq.nc. 0sn.d on TRAPLZOIML s h . ~  

EWRS E n U K  H3 WEIR QPR BARU TRAPEZOID ELLC ELTRD WEIRLH .'..'.'.'* 777.64 0.00 801. 
L R U  

0. 0. 0. 776.10 777.70 431. 

T I  FLmO CONTROL DISTRICT OF WRICOPA CWNTY - CONTRACT FCD 90-67 
1 2  G I U  BEND ARM fLOOOPUIN DELINEATION STUDY BY BURPESS (, NIPLE 
1 3  G I U  BEND E U U L  AS YIER J. HISCHLER - (602) 244-8100 

J1 ICHECK IHP N I W  IDIR STRT METRIC HVINS Q WSEL FQ 
6 0.0016 747 

52 NPROF IPLOT PRWS XSECV XSEW FN A L U K  IllW CHNIM ITRACE 
16 -1 

S E W  DEPTH M C L  C R M  WSEU €6 HV HL $g: ALOE A W  
OLOSS L-BANK ELEV 

71% $:: 5% XNL XHCH A m 6  X N ~  WTN VOL TYA R-BANK ELEV 
SLOPE XLOlL X V H  XLOBR ITRIAL IDS ELUIN SSTA 

KCOHT CORAR TOW10 ENWT 

SPECIAL BRIWE 

S6 XK X K O ~  RDLEN 8% 
0.90 1.66 

B W  
c 3 0  0.00 0.10 0.00 

BARCA SS ELCW ELCHD 
0.01 0.00 776.00 776.00 

.SEW 3.000 

P A Y  7 * 

P A Y  0 

W¶m.ll*LWny.OWlon 

A p r i l  2. 1992 



JZ- cams s E n r o n  3.00 U T D D ~  0.33 FEET 

ISOZ wArmImt  C~NNWCE ~ ~ s l  OUTSIDE OF ACCEPTABLE (UWCC. KWIO - 2.93 

PRESSURE W WEIR F W .  Weir Suh)...~. Basad en T l l l P a O I M L  S h a m  

..................................... 
HEC-2 WATER SURFICC PROFILLS 

V."lon 4.6.28 nay I991 
...................................... 

W l C -  ASTERISK (.) AT LEfT OF CWfS-SEClION NWEER INDICATES WSsAe I N  SUWRV Of E R M S  LIST 

C82 WEIR F U U  TO WESl 

S W R V  PRINTOVl 

S E W  E W I N  M C L  Q V M  ' O I M X  TOW10 DEPTH SSTA ~ W B  anon E L T ~  

SUWRV OF E R M S  AND SPECIAL WTES 



CS4 Summary Data 

C84 Flow Split Hydraulic Calculations Summary Page 



X X XXXXXXX xxxxx XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  x X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTE0 31114R92 15148142 

11 0 0 .  Bend Floodplain D.lin..tion Study. 11358 12 /10 /91  
1 2  F I L E W E -  CBI-LEFT.H2 
73 Flow S p l i t  A t  CP 8 4  F o r  L e f t  Sld. 

J1 ICHECK I N 0  NINV I D I R  S T  METRIC HVINS Q WSEL FQ 

0. 2. 0. 0. 0.0310 0. 0. 0. 1894.2 0. 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.0 0. -1.0 0. 0 .  0. -1.  0 .  0 .  15. 

53 VARIABLE CWES FOR SUIURY PRINTWT 

38. 43. 1. 8 .  55. 25. 56. 46. 
38. 53. 54. 150 

47. 5. 

NC 0.060 0.035 0.060 0.1 0.3 
NU 5. 0.060 1157.0 0.070 1155.0 0.035 1189.0 0.070 1252.0 0.010 
NH 1252.1 
QT 13.0 25.0 50.0 75.0 100.0 200.0 400.0 500.0 800.0 1000.0 2; 1500.0 5000.0 10000.0 15000.0 

1.0 10.0 1157.0 1252.0 0.0 0 . 0  0.0 
GR 1899.8 1000.0 1895.9 1013.0 1895.7 1OM.O 1894.9 1106.0 1894.3 1145.0 
GR 1894.9 1157.0 1894.1 1165.0 1894.0 1189.0 1897.5 1252.0 1910.0 1252.1 
I 

31MR92 15149:42 PAGE 2 

SECNO DEPTH M E L  CRIWS YSELK EG HV HL 
QLOB QCH QROB ALOE ACH AROB VOL W A  

OLOSS L-BANK ELEV 

%WE VL08 VCH XNCH XNR YTN R-BANK ELEV 
R !YRLIAL IOC SLOPE XLOBL XLCH 

E W I N  SSTA 
ICCUT CORAR TOPWID ENDST 

.PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SEClIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NU CAR0 USED 
'SECNO 1.000 

3265 DIVIOED FLCU 

F L W  DISTRl8UTICU FOR SECNO- 1.00 M E L -  1894.38 

STA- 1140. 1145. 1147. 1262. 
0.5 

PER 0.2 
0.0 99.5 

AREA- 0.1 9.7 
VEL- 0.5 0.0 2.6 

DEPTH- 0.0 0.0 0.3 

T I  G i l a  nand F l o o d p l a i n  O.lin..tion S t u d y  11358 12/10/91 
1 2  FILENUIE- C84-LEFT.H2 F l o w  S p l i t  A t  cb 8 4  F o r  L a f t  S i d e  
1 3  Q-50 

PAGE 3 

J 1  ICHECK INU NINV I D I R  STRT METRIC HVINS Q =EL F q  

0. 3. 0. 0 .  0.0340 0. 0. 0. 1894.2 0. 

JZ NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B W  CHNIM ITRICE 

2.0 0. -1.0 0. 0 .  0. -1. 0. 0. 15. 

1 
31MR92 15r48842 PAGE 



S E W  DEPTH M E L  CRIYS WSELK EG HV 
Q QL08 QUO8 ALOB ACH A M 8  

vLo8 98 vRoB TIHE XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CWV- 0.100 CEHV- 0.300 

.sEcm 1.000 

F L W  DISTRIBUTIOW FOR SECNO- 1.00 N E L -  1894.55 

STA- 1129. 1145. 1150. 1262. 
PER O- 4.4 1.4 94.3 

AREA- 2.0 0.6 15.5 
VEL- 1.1 1.1 3.0 

DEPTH- 0.1 0.1 0.4 

T I  G i l a  Band FleOdpl.ln D.lln..tion Study. 11358 1 2 / 1 0 / 9 1  
1 2  FILE-- CS4-LEFT.H2 F low S p l i t  A t  CP 8 4  F o r  L e f t  S i d e  
T3 -76 

J l  ICHECK I W  NlNV I D I R  STRT METRIC HVINS 

0. 4. 0. 0. 0.0340 0. 0. 

5 2  N P W  IPLOl  PRFVS XSECV XSECH FN ALWC 

3.0 0. -1.0 0. 0. 0. -1. 

S E W  DEPTH M E L  CRIWS WSELK EG HV 
Q 9 ~ 0 8  WH Q W 8  ALOB ACH AROB 
TIME VLO8 VCH VW8 XNL XNCH XNR 
S W E  XLOBL XLCH XLO8R ITRIAL IDC ICON1 

. P W  3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH c r a o  USED 
. S E W  1.000 

3266 OIVIDEO F L W  

F L W  OISTRIBUTIOW FOR SECW- 1.00 WSEL- 1894.66 

STA- 1121. 1145. 1152. 1252, 
8.4 

PER 4.3 
2.6 89.1 

AREA- 1.3 20.3 
VEL- 1.5 1.5 3.3 

OEPTH- 0.2 0.2 0.5 

T I  Gll. Bend F l o o d ~ l a l n  O.lln..tion Study, 11358 1 2 / 1 0 / 9 1  
7 2  F I L E M E -  C84-LEFT.HZ F low S p l i t  A t  CP 8 4  F o r  L.lt Sid. 
7 3  9-100 

J l  ]CHECK I N 0  NINV IOIR STRT METRIC HVINS 

0. 5. 0. 0. 0.0340 0. 0. 

J 2  N P W  IPLOT PRFVS XSECV XSECH FN ALWC 

4.0 0. -1.0 0 .  0. 0. -1. 

SEEK) DEPTH M E L  CRIWS WSELK EG HV 
Q qLO8 QCH QROB ACH 

XNCH 
AROB 

TIME VLOB VCH VRO8 XNL XNR 
SUlPE XW8L XLCH XLO8R ITRIAL IDC ICOWT 

.PWF 4 

CRITICAL OEPTH TO 8E CALCULATEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CAR0 USE0 

HL OLOSS L-BANK ELEV 
VOL N A  R-BUfK ELEV 
WTN ELMIN SSTA 
CODAR TOPUIO ENOST 

PAGE 5 

Q !GEL F q  

0. 1894.2 0. 

I 8W CHNIM ITRACE 

0. 0 .  15. 

PAGE 6 

HL OLOSS L-BANK ELEV 
VOL W A  R-BANK ELEV 
WIN ELMIN SSTA 
CODAR TOPUID E N B T  

Q WSEL FQ 

0. 1894.2 0. 

I8W CHNIM ITRACE 

0. 0. I S .  

HL OLOSS L-BWK ELEV 
VOL N A  U-BANK ELEV 
WTN ELMIN SSTA 
COwR TOW10 ENOST 

PAGE 7 

PAGE 8 



3266 DIVIDE0 F L W  

F L W  DISTRI8UTION FOR S E C W  1.00 M E L -  1894.76 

STA- 1 1 5  5 1154. 1252. 
PER 9- 11.5 3.6 84.9 
AREA- 6.7 2.1 24.2 

VEL- 1.7 1.7 3.5 
DEPTH- 0.2 0.2 0.5 

PAGE 9 

11 G(1. nand F l o o d ~ l a i n  D.lin..t(on s t u d y  11358 12 /10 /91  
1 2  FILEHIWE- C B ~ - L E F T . H ~  F l a  s p l i t  ~t c i  8 4  F o r  L.V~ s i d e  
1 3  -200 

J l  ICHECK INQ NINV I D I R  STRT HETRfC HVlNS 

0. 6. 0. 0 .  0.0310 0. 0 .  

J 2  NPROF ]PLOT PRfVS XSECV XSECH FN ALLDC 

6.0 0. -1.0 0 .  0. 0. -1. 

Q YSEL FQ 

0. 1894.2 0. 

I BY C H W I ~  ITRACE 

0. 0. 15. 

PAW 1 0  

SECNO OEPTH M E L  C R M  *ELK EG HV 

~IHE 
QL08 W H  OR08 ALOB ACH AROB 
VLOO VCH VROB XNL XNCH XNR 

SLOPE XLO8L XLCH XLO8R I l R I A L  IOC ICON1 

HL OLOSS L-8WK ELEV 
VOL N A  R-8WK ELEV 
YTN E W l N  SSTA 
CORAR TOW10 ENDST 

'PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS BECTlONS 

ccnv- 0.100 CEHV- 0.300 
1.90 NH crao usro 
.SECNQ 1.000 
3720 CRITICAL OEPTH ASSWED 

1.000 1.00 1896.00 1895.00 1894.20 1896.26 0 .26  
200.0 40.1 159.9 0.0 20.9 36.0 0.0 

0.00 1.91 4.44 0.00 0.060 0.038 0.000 
0.020467 0. 0. 0. 0 25 9 

FLO* DISTRI8UTlON FOR SECNO- 1.00 M E L -  1895.00 

STA- 1100. 1105. 1145. 1157. 1155. 1189. 1252. 
PER 9- 0.1 15.3 4.7 3.9 67.4 8.7 
AREA- 0.3 15.8 4.8 4.0 22.9 9.1 

VEL- 0.6 1.9 1.9 1.9 5.9 1.9 
DEPTH- 0.1 0.4 0.4 0.5 1.0 0.5 

PAGE 11 

1 1  011. Bend Floodplain O.lln..tlon S t u d y  11358 12 /10 /91  
72 FILENAME- C84-LEFT.H2 Flow S p l l t  A t  cb 8 4  F o r  L.?t Sid. 
1 3  e . o o  
J l  ICHECK INQ NINV I D I R  STRT HETRlC HVINS 

0. 7 .  0. 0. 0.0340 0. 0. 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN ALLOC 

6.0 0. -1.0 0. 0 .  0. -1. 

9 YSEL FQ 

0. 1894.2 0. 

I BY CHNlH ITRACE 

0. 0 .  IS.  

PAGE 12 

SECW DEPTH M E L  CRIVS YLELK EG HV 

%WE 
QL08 9ROB ALOB ACH AROB 9:; vms VL08 XNL XNCH XNR 

SLOPE XLO8L XLCH XLO8R ITRIAL IOC ICON1 

HL OLOSS L-BANK ELEV 
VOL N A  R-BANK ELEV 
WIN E W I N  SSTA 
CORAR TOW10 ENOST 

.PROP 6 

CRITICAL OEPTH TO 8E CALCULATEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1400 NH CAlD USE0 
.SECNO 1.000 
3720 CRITICAL OEPTH ASSWED 

1.000 1.32 1896.32 
400.0 116.8 283.2 

0.00 2.76 5.35 
0.022202 0. 0. 

F L W  DISTRIBUTION FOR SECNO- 1.00 N E L -  1896.32 

A 1081. 1106. 1146. 1157. 1165. 1189. 1252. 
PER P. 1.8 21.0 5.4 4 ,6  56.8 9.6 

AREA- 5.4 28.2 8.7 6.6 30.6 11.8 
VEL- 1.3 3.0 3.0 2.8 7 . 4  2.4 

DEPTH- 0.2 0.7 0.7 0.8 1.3 0.7 
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71 ail. B.nd Floodvlmln D.lin..tton Study. 11358 12/10/91 
12 F I L E M -  -4-LEFT.H2 F l o r  S p l i t  At CP 84 For  L e f t  Sid. 
T3 9-SW 

J1  ICHECK I W  NINV IOIR STRT KTRIC HVINS Q WSEL 

0. 8. 0. 0. 0.0340 0. 0. 0. 1894.2 

0 JZNPROF IPLOT PRNS XSECV XSEW FN ALLOC IBY CHNIM 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECW DEPTH W E L  CRlWS =ELK EG HV HL OWSS 
QLOB 2; QROB AWB ACH AWB 

?lm VW. 
VOL 

VRO. 
N A  

XNL XKH XNR YTN EWIN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCWT COWR TOW10 

- P W  7 

CRITICAL DEPTH TO BE CALCUUTW AT ALL CROSS SECTICUS 

CCHV- 0.100 CEHV- 0.300 
*.on wl C l m D  uSLD . - - - . .. . -. . . . - - - - - 
3ECW 1.000 
3720 CRITICAL OEPTH ASSWE0 

1.000 1.55 1895.66 1896.56 1894.20 1895.98 0.42 0.00 0.00 
600.0 202.9 397.1 0.0 61.8 66.6 0.0 0.0 0.0 
0.00 3.28 5.98 0.00 0.060 0.041 0.000 0.000 1894.00 

0.023396 0. 0. 0. 0 32 6 0.00 150.46 

FLW OISTRIBUTICU FOR SECNO- 1.00 M E L -  1895.56 

STC 1067. 1106. 1145. 1157. 1165. 1189. 1252. 
PER 0- 3.9 22.9 7.0 4.7 51.5 10.0 
AREA- 13.0 37.3 11.5 8.5 36.2 21.8 
VEL- 1.8 3.7 3.7 3.4 8.5 2.7 

DEPTH- 0.3 1.0 1.0 1.1 1.5 0.8 

T I  611. Band F1oodpl.in O.lin..tien Study. 11358 12/10/91 
12 FILENUlE- C84-LEFT.HZ F l o r  S p l i t  At CP 84 For L a f t  Side 
13 9-000 

J1 ICHECK I W  NINV lDIR STRT METRIC HVINS Q USEL 

0. 9. 0. 0. 0.0340 0. 0. 0. 1894.2 

J Z N P W F  IPLOT PRFVS XSECV XSECH FN ALWC I8Y CHNIH 

SECNU OEPTH W E L  CRIWS YSELK EG HV HL OLOSS 
QLOB QCH QROB AWB ACH AWB 

7IHE VLOB 
VOL 

VCH VW8 XNL XNCH XNR WTN ELMIN 
N A  

SLOPE XWBL XLW XWBR ITRIAL 1M: ICWT COPAR TOWID 

.PWF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECK) 1.000 
3720 CRITICAL OEPTH ASSWED 

1.000 1.78 1895.78 
800.0 299.9 500.1 

0.00 3.59 6.24 
0.022337 0. 0. 

FLW 01STRIBUTICU FOR SECW 1.00 M E L -  1895.78 

STA- 1041. 1058. 1106. 1145. 1157. 1165. 1189. 1252. 
PER 0- 0.0 5.5 23.7 7.3 4.8 47.3 10.4 
AREA- 0.7 22.9 45.9 14.1 10.2 41.5 28.4 

VEL- 0.4 2.3 4.1 4.1 3.7 9.1 2.9 
OEPTH- 0.0 0.5 1.2 1.2 1.3 1.7 0.9 

1 
31lUR92 15:40142 

T I  Gil. 8.nd Floodplain D.lin..tion Study. 11358 12(10/91 
12 FILEWE- C84-LEFT.HZ F l o *  S p l i t  At CP 84 For Laf t  Side 
13 a-1000 

J l  ICHfCK I W  NINV lOIR STRT METRIC HVfNS Q WSEL 

0. 10. 0. 0. 0.0340 0. 0. 0. 1894.2 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH 

9.0 0. -1.0 0. 0. 0. -1. 0. 0. 

1 
31bUR92 15840r42 

SECW DEPTH M E L  CRlWS WSELK EG HV HL OLOSS 

PAGE 14 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

PAGE 15 

PAGE 16 

L-BANK ELEV 
R-B1NK ELEV 
SSTA 
ENDST 

PAGE 17 

PAGE 18 

L-BANK ELEY 



%ME 
QLO8 WH 
VLO8 

9B ALOB ACH 
VCH 

VOL 
WIN 

WA 
XNL 

R-8ANK ELEV 

SLOPE XLOBL XLCH 
XNCH XNR 

XLOBR ITRIAL IDC 
EUIIN SSTA 

ICONT COIUR TOFWIO ENDST 

TROT 9 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIOHS 

C W -  0.100 CotV- 0.300 
1490 NU CARD USED 
.SEW 1.000 
3720 CRITICAL OEPTH ASSWID 

1.000 1.96 1896.95 1896.95 1894.20 1896.43 0.48 0.00 
fOW.0 104.6 596.4 

0.00 1894.90 
0.0 107.4 91.7 0.0 

0.00 3.77 6.49 
0.0 0.0 1897.50 

0.00 0.060 0.042 0.000 0.000 laer.oo 1012.82 
0.022011 0. 0. 0. 0 35 6 0.00 211.35 1224.17 

FLW DISTRI8UTIOH FOR SCCNOI 1.00 M E L -  1898.95 

STA- 1013. 1050. 1106. 1145. 1167. 1166. 8 9  1262. 
0.7 8.7 23.7 7.3 4 7  44.2 10.6 
6 31.4 52.8 2 11.6 45.7 34.4 AREA. 

VEL- 1.1 2.8 4.5 4.5 4.0 9.7 
OEPTH- 

3.1 
0.2 0.7 1.4 1.4 1.5 1.9 1.0 

1 
3llU1192 15148142 PAGE 19 

T I  all. nand F l o o d ~ l a i n  D.lln..tion Study 11358 12/10/91 
12 r l L r r u m -  CBI-LEFT.HP Flow s p i l t  ~t c i  84 For   it sid. 
13 9-1600 

J l  ICHECK INP NINV 10111 STRT METRIC HVINS Q WSEL FQ 

0. 11. 0. 0. 0.0310 0. 0. 0. 1894.2 0. 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIH ITRACE 

10.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 

SECNO DEPTH M E L  CRIWS WSELK EG HV HL 
9108 QCH QUO8 ALOB AROB VOL 

OLOSS L-BANK ELEV 

YIHE 
ACH 

VLOB VCH VROB 
WA R-BANK ELEV 

XNL XNCH 
SLOPE XLOIL XLCH 

XNR WTN EUIIN SSTA 
XLOBR ITRIAL IOC ICON1 COIUR TOFWID ENOST 

.PROF10 

CRITICAL DEPTH TO BE CALCULATE0 AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CAR0 USED 
'SECNO 1.000 
3720 CRITICAL OEPTH ASSWEO 

1.000 2.27 1896.27 1896.27 1894.20 1896.85 0.59 0.00 
1600.0 676.8 823.2 0.0 152.4 113.5 0.0 0.0 

0.00 1894.90 

0.00 4.44 7.26 0.00 0.060 0.042 0.000 0.000 1894.00 0.0 1897.50 1011.78 
0.023798 0. 0. 0. 0 38 4 0.00 217.99 1229.77 

FLOV DISTRIBUTION FOR SECW- 1.00 NSEL- 1896.27 

ETA- 1012. 1013. 1058. 1106. 1145. 1157. 1165. 1189. 1262. 
0.0 3.2 11.5 23.2 7.1 4.5 39.4 10.9 
0.2 20.9 46.3 64.9 20.0 4 53.2 46.2 AREA- 

VEL- 1.2 2.3 3.7 5.4 5.4 4.8 11.1 3.6 
OEPTH- 0.2 0.5 1.0 1.7 1.7 1.8 2.2 1.1 

T I  G l l a  Band Floodplmln D.lin.ation Study. 11358 12/10/91 
72 F ILEWE-  c84-LEFT.HZ Flow S p f l t  At CP 84 For L e f t  s ide  
13 Q.6000 

J1  ICHECK INP NINV IDIR STRT METRIC HVINS Q WSEL FQ 
0. 12. 0. 0. 0.0340 0. 0. 0. 1894.2 0. 

52 NPWF IPLOT PRFVS XSECV XSECH FN ALWC IBY CHNIM ITRACE 

11.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
31MR92 15848~42 

SECHO DEPTH M E L  CRlYS YSELK EG 
QLOB QCH 

HV HL 
QROQ AL08 ACH 

OLOSS L-BANK ELEV 

%ME VLO8 VCH VRO8 
An00 VOL n* R-8WK ELEV 

XNL xncn 
SLOPE XWBL XLCH 

XNR 
XW8R ITRIAL IDC 

VTN EWIN SSTA 
ICONT COWR TOW10 ENMT 

.PROF11 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARD USED 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSWED 

1.000 3 6 4  1897.64 1897.64 1894.20 1890.83 1.19 0.00 
60W.0 2716.6 2283.4 

0.00 1894.90 
0.0 366.6 230.6 0.0 0.0 0.0 1897.50 

0.00 7.64 9.90 0.00 0.060 0.045 0.000 0.000 1894.00 1007.19 
0.028187 0. 0. 0. 0 44 6 0.00 244.81 1252.00 
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FLW OISTRI8UT1ON FOR SECHO- 1.00 NEEL- 1897.64 

STA- 1007. 1013. 10%. 1106. 1145. 1157. 5 1189. 1252. 
0.4 10.4 16.5 20.7 6.4 3.8 28.8 13.0 
5.1 82.9 112.5 118.7 36.5 25.1 86.2 119.3 AREA. 

VEL- 3.7 6.3 7.3 8.7 8.7 7.6 16.7 5.4 
OEPIW 0.9 1.8 2.3 3.0 3.0 3.1 3.6 1.0 

a 1 
31-2 I5:43r42 

T I  641. Bend Floodpla in D.lin..tion Study, 11358 12/10/91 
12 FILEWYE- C84-LEF1.w Flow S p l i t  At CP 84 For ~.tt Sid. 
13 c-IWOO 

PAGE 23 

J1  IWECK IW) NINV IOIR STRT I tTRIC HVINS Q '&EL FQ 

0. 13. 0. 0. 0.0340 0. 0. 0. 1894.2 0. 

J2 NPRK IPLOT PRfVS XSECV XSECH FN A L W  1BY CMIM ITRACE 

12.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

1 
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S E W  DEPTH NSEL CRIW YSELK EG HV HL OLOSS L-BANK ELEV 

9% % QRO8 ALOE ACH Am8 VOL n* R-8WK ELEV 
91, VROO XNL XKH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOW10 EWST 

.Pmf12 

CRITICAL OEPTH TO 8E CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CAR0 USE0 
.SECW 1.000 
3720 CRITICAL OEPTH ASSUIEO 

1.000 5.02 1899.02 1899.02 1894.20 1900.88 1.86 0.00 0.00 1894.90 
10000.0 5622.8 4377.2 0.0 564.7 361.2 0.0 0.0 0.0 1897.50 

0.00 9.96 12.12 0.25 0.060 0.049 0.010 0.000 1894.00 1002.51 
0.027409 0. 0. 0. 0 47 7 0.00 249.40 1252.01 

FLW OISTRl8UTION FOR SECW 1.00 NSEL- 1899.02 

STA- 1003. 1013. 1058. 1106. 1145. 1157. 1165. 1189. 1252. 
PER 01 0.9 12.9 17.6 19.0 5.8 3.5 24.4 15.9 
AREA- 6 . 2  144.8 178.4 172.3 53.0 36.1 119.2 205.8 

VEL- 5.4 8.9 9.8 11.0 11.0 9.6 20.5 7.7 
DEPTH- 1.6 3.2 3.7 4.4 4.4 4.6 5.0 3.3 

T I  G i l a  Band Floodpla in D.lln..tion Study 11358 12/10/91 
T2 F ILEWE-  C84-LEFT.HZ Flow S p l i t  At C; 84 For L.lt Side 

9-18000 

J I  ICHECK I W  NINV IOIR STRT MTRlC HVINS Q YSEL FQ 

0. 14. 0. 0. 0.0340 0. 0. 0. 1894.2 0. 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALUC I8Y CHNIH ITRACE 

13.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

PAGE 25 
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S E W  DEPTH NSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL N A  R-BANK ELEV 
TICK VLO8 VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWR TOW10 ENOST 

.P-13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV. O.3QO 
1490 NH CARD USED 
.SECW 1.000 
3280 CROSS SECTION 1.00 EXTENDED 0.36 FEET 

3720 CRITICAL DEPTH ASSUIED 
1.000 6.16 1900.16 19W.16 1894.20 1902.59 2.43 0.00 0.00 1894.90 

15WO.O 8564.0 6435.9 0.0 743.2 469.8 0.0 0.0 0.0 1897.50 
0.00 11.52 13.70 0.24 0.060 0.051 0.010 0.000 1894.00 1000.00 

0.026272 0. 0. 0. 0 50 7 0.00 252.02 1252.02 

FLW OISTRIBUTION FOR SECW 1.00 -EL- 1900.16 

STA- 1000. 1013. lorn.  1106. 114s. I .  1165. 1189. 1252. 
PER 01 1.3 14.0 17.9 18.2 5.6 3.3 22.5 17.1 
AREA- 30.0 196.2 233.3 216.9 66.7 45.3 146.7 277.9 

VEL- 6.7 10.7 11.5 12.6 12.6 10.9 23.0 9.2 
DEPTH- 2.3 4.4 4.9 5.6 5.6 5.7 6.1 4.4 

1 
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.......*............................. THfS RUN EXECUTED 31WR02 15:43:49 





1.................................*............ 
HEC-2 WATER SURFACE P W I L E S  
V.rsion 4.6.21 Pay 1991 
Xd Eit.nd.d W r o r y  r."ion. Au u s t  1991 . . D0dS.n L ~ssoclat... I n s  1 - ~ ~ - 3 3 5 - 8 0 6 9  . 
RUI DATE 311UR92 TIME 15:49$08 . .............................................. 

....................................... 
U.S. A M  CORPS OF ENGINEERS 
HIOWLObIC ENGINEERINQ CENTER : 
609 SECOHO STREET SUITE D 
DAVIS. ~ ~ ~ 1 ~ 0 ~ ~ 1 ~ ' 9 5 6 1 6 - . 6 0 7  : 

(916) 756-1104 ....................................... 

HEC-2 WATER SURFACE P W I L E S  

V."ion 4.6.2; Pay 1991 ..................................... 

X X XXXXXXX XXXXX 
X X X  

XXXXX 
X X X X 

X X X  X 
XXXXXXX XXXX X 

X 
XXXXX XXXXX 

X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

PAM I 

T I  all. Band floodpl.ln D.llo..tion Study. 113% 12/10/91 
12 FILEWE- Cab-RGHT.HZ 
73 F l a  S p l i t  At CP M For  Right  Sld. 

J I  ICHECK IN9 NINV IOIR STPT METRIC HVINS Q YSEL FQ 

0. 2. 0. 0. 0.0290 0. 0. 0. 1896.4 0. 
J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

J3 VARIABLE CWES FOR S W R V  PRINTOUT 

38. 43. 1. 8. 55. 
38. 53. 

26. 
54. 

56. 
150 

46. 47. 5. 

NC 0.060 0.025 0.060 0.1 
NH 6. 0.010 1252.0 0.060 1282.0 1287.0 

0.3 

NH 1326.0 
0.070 

0.060 1523.0 0.025 1317.0 0.070 
QT 13.0 25.0 50.0 75.0 100.0 200.0 400.0 

150::: 5000.0 10000.0 15000.0 600.0 800.0 1000.0 
12.0 1282.0 1326.0 0.0 0.0 

OR 1910.0 1251.9 1897.5 1252.0 
0.0 

1897.4 1282.0 1895.9 
GR 1897.1 1326.0 1896.3 13m.O 1287.0 

1896.5 1353.0 1356.0 1896.6 
1896.2 

1897.5 
1317.0 

lGR 189a.2 1443.0 1901.5 1523.0 1392.0 

31WLR92 15149808 
PAGE 2 

SEENO DEPTH M E L  CRIYf VSELK EG 
Ocn 

HV HL 
QWB ALOB ACH AWB 

OWSS L-BANK ELEV 
%HE ! VCH VW8 XNL 

VOL TYA 
XNCH XNR WN 

R-BANK ELEV 
SWPE XLOBL XLCH XWBR ITRIAL IOC EWIN SSTA 

ICONT COWR TOW10 ENOST 

.PRO$ 1 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

3720 CRITICAL DEPTH ASSWED 
1.000 0.42 1896.32 1896.32 1896.40 1896.46 
25.0 0.0 0.0 0.0 8.5 0.0 

0.13 
25.0 

0.00 0.00 1897.40 
0.00 0.00 2.95 0.0 0.0 1897.10 

0.04 0.000 0.030 0.060 0.000 1895.90 1285.60 
0.021112 0. 0. 0. 0 I 5  4 0.00 34.44 1339.53 

FLW DISTRIBUTION FOR S E W  ' 1.00 NSEL- 1896.32 

ST&- 1206. 1326. 13.0. 
PER pl 100.0 0.0 
AREA- 8.5 0.0 
VEL- 2.9 0.0 

OEPIN- 0.3 0.0 

floodplain O.lin..tion Study, 
C84-RWT.H2 Flow S p l i t  At CP 

11358 12/10191 
84 For n ight  sid. 

J1 ICNECK IN9 NINV IOIR STRT METRIC HVINS Q YSEL FQ 
0. 3. 0. 0. 0.0290 0. 0. 0. 1896.4 0. 

J2 NPWF IPLOT PRfVS XSECV XSECH FN ALLDC I W  CHNIM ITRACE 
2.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

PAGE 3 



S E W  OEPTH CVIEL CRIYS WSELK EG 
PLOD 

HV HL 
PROD ALOB ACH 

OWSS L-BWK ELEV 

911. VLOB %I VRQB 
AWB VOL 

XNL XNCH 
WA 

XNR 
R-BWK ELEV 

SLOPE XLOBL XLCH 
WIN 

XWBR ITRIAL IDC 
ELMIN SSTA 

lCUlT CORAR TOW10 ENOST 

.PW 2 

CRITICAL OEPTH TO BE ULCUUTEO AT ALL CROSS SECTIONS 

3266 DIVIMO FLCU 

3720 CRITICAL OEPTH ASSWED 
1.000 0.59 1896.49 1896.49 1896.40 1896.67 0.18 
60.0 0.0 48.8 0.0 14.3 1.7 

0.00 
1.2 

0.00 1897.40 

0.00 0.00 3.40 
0.0 0.0 1897.10 

0. 0. 
0.72 0.000 0.033 0.060 0.000 3896.90 1286.02 

0.018#76 0. 0 11 6 0.00 52.37 1352.54 

FLW OISTRI8UTIffl FOR SECK). 1.00 M E L -  1896.49 

STA- 1206. 1326. 1338. 1353. 
PER 9- 97.6 0.4 2.0 
AREA- 14.3 0.3 1.4 

VEL- 3.4 0.7 0.7 
DEPTH- 0.4 0.0 0.1 

PAGE 5 

11 Gi la  8.nd Fleodpl.in h l i n - a t i o n  Study. 11350 12/10/91 
12 FILENAUE- C84-RWT.H2 Flow S p l i t  At CP 84 For Right Side 
13 Q-75 

J1 ICHECK INQ NINV IOIR STRT METRIC WINS Q WSEL FQ 
0. 4. 0. 0. 0.0290 0. 0. 0. 1896.4 0. 

JZNPRQF IPLOT PRFVS XSECV XSECH FH ALWC IBW CHNlM ITRACE 

3.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 

1 
311URS2 15:49108 PAGE 6 

S E W  DEPTH NSEL CRIWS WSELK EG HV HL 
ALOB 

OLOSS L-BANK ELEV 

?% ACH VOL 
WTN 

WA 
XNL 

R-BANK ELEV 

!$FE XWBL XLCH 
XNCH 

XW8R ITRIAL IOC 
XNR EWIN PSTA 
lCfflT CORAR TOW10 ENOST 

.Pew 3 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3266 OIVIOEO FLCU 

3720 CRITICAL DEPTH ASSWED 
1.WO 0.71 1896.61 1896.61 1896.40 1896.82 0.21 0.00 
75.0 0.0 70.3 4.7 0.0 18.5 3.9 0.0 

0.00 1097.40 

0.00 0.00 3.80 
0.0 1897.10 

1.19 0.000 0.036 0.060 0.000 1896.90 1284.61 
0.01999B 0. 0. 0. 0 14 7 0.00 57.27 1392.35 

FUY OISTRIBUTION FOR SECK). 1.00 CWSEL- 1896.61 

STA- 1205. 1326. 1338. 1353. 1392. 
PER P- 93.8 1.0 5.2 0.0 
AREA- 18.6 0.7 3.2 0.0 

VEL- 3.8 1.0 1.2 0.0 
OEPTH- 0.5 0.1 0.2 0.0 

PAGE 7 

TI ~ $ 1 .  ~.nd Floodpla in O.lin..tion Study. 11358 12/10/91 
12 FILENAUE- C84-RbHT.H2 Flow S p l i t  At CP 84 For Right Side 
13 9-100 

J1  ICHECK INQ NINV lDlR STRT METRIC HVINS Q WSEL FP 

0. 5. 0. 0. 0.0290 0. 0. 0. 1896.1 0. 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN ALUK I W  CMIH ITRACE 

4.0 0 .  -1.0 0. 0. 0. -1. 0. 0. 16. 

I 
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S E W  DEPTH M E L  CRIWS WSELK EG HV HL 9:; AWB ACH 
OLOSS L-BANK ELEV 

91, $1: %! AWE VOL WA R-BANK ELEV 
XNL XNCH XNR WTN 

SWPE XLOBL XLCN XLOBR ITRIAL IDC 
ELMIN SSTA 

lCONT CORAR TOW10 ENDST 

SPIKY 4 

CRITICAL DEPTN TO BE CALCULATED AT ALL CROSS SECTIONS 



C W -  0.100 CEHV- 0.300 
1490 M CARO USED 
.SEW0 1.000 

326B OIVIDEO FLOW 

3720 CRITICAL DEPM ASSWEO 
1.000 0 8  1896.71 1896.71 1896.40 1896.95 0.23 0.00 
100.0 0.0 90.5 9.5 0.0 22.4 0.00 1897.40 
0.00 

6.6 
0.00 4.04 

0.0 0.0 1897.10 
4 5  0.000 0.037 0.060 0.000 1895.90 1284.28 

0.020164 0. 0. 0. 0 14 8 0.00 68.00 1395.67 

FLW DISTRIBUTION FOR SECNOl 1.00 M E L -  1896.71 

STA- 1284. 1326. 1338. 1353. 1392. 1396. 
PER 9- 90.5 1.6 7.7 0.1 0.1 
ARv1.l 22.4 1.3 4.7 0.3 

VEL- 
0.2 

4.0 1.2 1.6 0.4 0.5 
DEPTH- 0.6 0.1 0.3 0.0 0.1 

11 611. Bend F l o o d ~ l a i n  D*lin..tion Study. 11358 12/10/91 
12  F ILEWE-  C84-RO(T.H2 Flow S p l i t  At CP 84 Fer  Right  sid. 
13  9-200 

J I  ICHECK I W  NINV IDIR STRT METRIC WINS Q WSEL FQ 

0. 6. 0. 0. 0.0290 0. 0. 0. 1896.4 0. 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIM ITRACE 

5.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

PAGE 12 

S E W  OEPTH N E L  CRIYS YSELK Eb 
QLOB WH 

HV 
QROB ALOB ACH AWB 

HL OLOSS L-BANK ELEV 
VLOB VCH VWB XNL XNCH XNR 

VOL TUA R-BANK ELEV 
SLOPE XLOBL XLCH 

YTN 
XLOBR ITRIAL IDC 

EWIN SSTA 
ICON1 COWR TOW10 ENOST 

.PROF 5 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

C01Vl 0.100 CEHV- 0.300 
1490 NH CARO USED 
- S E W  1.000 

3265 OIVlOED FLOW 

3720 CRITICAL OEPTH ASSWEO 
1.000 1.12 1897.02 1897.02 1896.40 1897.30 
200.0 0.0 160.5 39.5 0.0 

34.4 0.28 0.00 0.00 1897.40 
0.00 0.00 4.66 19.8 0.0 0.0 1897.10 

2.00 0.000 0.040 0.060 0.000 1895.90 1283.26 
0.021062 0. 0. 0. 0 17 7 0.00 99.17 1405.29 

FLW OISTRIBUTION FOR SECNOl 1.00 N E L -  1897.02 

STA- 1283. 1326. 1338. 1353. 1355. 1392. 1405. 
PER 9- 80.2 3.5 12.1 0.3 2.2 1.8 
AREA- 34.4 3.9 9.3 0.4 

VEL- 
3.5 

4.7 1.8 2.6 1.4 1.3 
2.8 

DEPTH- 
1.3 

0.8 0.3 0.6 0.3 0.1 0.2 

7 1  611. Bend Floodolain O.lin.atien Study, 
12  FILEWNE- C64-RO1T.HZ Flow S p l i t  At CP 
73 Q-400 
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11358 12/10/91 
84 For Right  Side 

J1 ICHECK IN9 NINV IDIR STRT METRIC HVlNS 9 YSEL FQ 
0. 7. 0. 0. 0.0290 0. 0. 0. 1896.4 0. 

J Z N P W F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E W  DEPTH M E L  CRIWS WSELK EG 
QWB 

HV 
ALOB 

HL 
A01 AWE VOL OLOSS L-BANK ELEV 

?I,E vLoB $2 xNL XNcn XNu TIM R-SANK ELEv 
SLOPE XWBL XLCH XLO6R ITRIAL IDC YIN EUllN SSTA 

IEONT COPAR TOWID E r n 1  

.PWF 6 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOV 

3720 CRITICAL OEPTH ASSWEO 
1.000 1.45 1897.35 1697.35 1896.40 1897.75 0.40 0.00 0.00 1897.40 
400.0 0.0 283.2 116.8 0.0 

5.79 
18.9 43.5 

0.00 0.00 0.0 0.0 1897.10 2.69 0.000 0.042 0.060 0.000 1895.90 1282.16 
0.023382 0. 0. 0. 0 21 11 0.00 127.42 1415.96 
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FLW OISTRIIVTION FOR SECW 1.00 M E L -  1897.35 

STA- 1282. 1325. 1338. 1353. 5 5 .  1392. 1416. 
PER 0- 70.8 5.5 13.1 0.6 5.5 4.4 
AREA. 48.9 7.8 14.3 

VEL- 5.8 2.8 
1 11.3 9.0 

3.7 2.1 2.0 2.0 
DEPTH- 1.1 0.7 1.0 0.4 0.3 0.4 

T l  011. Band Floodpl.in D.lin..tion Study 11354 12/10/91 
12 r I L w E -  c.4-RQHT.HZ Flow s p l i t  ~t c i  BI For n igh t  sid. 
13 9-600 

J1  ICHLCK IM NlNV IOIR STRT METRIC HVlNS Q WSEL 

0. 8. 0. 0. 0.0290 0. 0. 0. 1896.4 

J 2 N P W  lPWT PRIVS XSECV XSECH FN A L E  IBW CHNlM 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 

S E W  DEPTH NSEL CRIYS -ELK EG HV 
oms nL 

Am8 ACH 
OLOSS 

$1: "" vcn v m o  
AM8 

XNL 
VOL WA 

SLOPE XWIL XLCH 
XNCH XNR h'TN 

XLOlR ITRIAL IOC 
EWIN 

lCWT CORAR TOWID 

. P W  7 

CRITICAL OEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

ccnv- o.100 CEHV- 0.300 
1490 NH CARD USED 
.SECW 1.000 
3720 CRITICAL OEPTH ASSWED 

1.000 1.75 1897.65 1897.55 1896.40 1898.07 
600.0 7.1 382.1 210.8 

0.42 0.00 0.00 
5.0 

0.00 1.18 
62.0 

6.16 
71.3 0.0 0.0 

2.96 0.060 0.042 0.060 0.000 1895.90 
0.019447 0. 0. 0. 0 23 10 0.00 173.49 

FLW OISTRIBUTICU FOR SECHO- 1.00 CYSEL- 1897.65 

ST&- 1252. 1282. 1326. 1338. 1353. 1356. 1392. 1425, 
1.2 63.7 6.3 12.5 8.9 5.6 

PER O1 6.0 62.0 11.4 18.8 
0.8 

AREA- 2.0 21.6 17.6 
VEL- 1.2 5.2 3.3 4.0 2.5 2.5 

DEPTH. 0.2 1.4 1.0 1.3 0.7 0.6 0.5 
2.2 

11 G i l a  Bend Floodpla in O.lin..tion Study. 11358 12/10/91 
T2 FlLENUlE- C84-ROIT.HZ Flow S p l i t  At CP 84 For Right Side 
13 W O  

J1  ICHCCK IM NINV IOIR STRT METRIC HVlNS Q WSEL 
0. 9. 0. 0. 0.0290 0. 0. 0. 1896.4 

JZNPROF ]PLOT PRFVS XSECV XSECH FN ALLDC I8W CHNlM 

8.0 0. -1.0 0. 0. 0. -1. 0. 0. 
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L-BWK ELEV 
R-8WK ELEV 
SSTA 
ENOST 

PAGE 15 

SECW DEPTH M E L  CRIWS YSELK EG 
Q OLO8 ALOB ACH 

HV 
QR08 

HL OLOSS L-BANK ELEV 
TIHE VLOB !El v m 8  

Am8 VOL TUA R-BANK ELEV 
XNL XNCH 

SLOPE XW8L XLCH 
XNR WTN 

XLO8R ITRIAL IDC 
EWIN SSTA 

ICON1 CORAR TOW10 ENOST 

.PROF 8 

CRITICAL OEPTH TO BE CALCUUTED AT ALL CROSS SECTIOHS 

CCHV- 0.100 CEHV- 0.300 
1490 NU CAR0 USE0 
.SECW 1.000 
3720 CRITICAL OEPTH ASSUIEO 

1.000 4 1897.84 1897.84 1896.40 1898.33 
m . 0  

0.49 
21.6 476.9 302.5 

0.00 
11.7 70.4 0.00 1897.40 

0.00 1.65 
90.8 0.0 

5.75 
0.0 1897.10 

0.019WX 
3.33 0.060 0.042 0.060 0.000 1895.90 1252.00 

0. 0. 0. 0 26 8 0.00 179.64 1431.54 

F L W  OISTRIBUTICU FOR SECHO- 1.00 N E L -  1897.84 

STA- 1252. 1282. 1325. 1338. 1353. 1355. 1392. 1432. 
PER 0- 2.7 59.5 6.5 12.0 0.9 10.6 7.8 
AREA- 11.7 70.4 13.7 21.6 2.5 28.5 24.5 

VEL- 1.8 6.8 3.8 4.4 3.0 3.0 
DEPTH- 0.4 

2.5 
1.6 1.1 1.4 0.8 0.8 0.6 

1 
311UR92 15149108 

11 G i l a  Band Floodel* ln  D.l{n..tion Study. 113S8 12/10/91 
12 FILEWE- C84-RQHl.H2 Flow S p l i t  At CP 84 For Right Side 
73 ~ I O O O  

J I  ICHECK IM NINV lOIR STRT METRIC HVlNS Q USEL FQ 

PAGE 15 
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ccnv- 0.100 CEHV- 0.300 
I490 Hn CARD USEO 
'SECNO 1.000 
3720 CRITICAL DEPTH ASSLUED 

1.000 4.07 1899.97 3899.97 1896.W 1901.28 1.31 0.00 
5000.0 468.7 1973.9 2557.4 0.00 1897.40 

75.7 164.2 376.5 
0.00 6.19 12.02 

0.0 0.0 1897.10 
0.010107 

6.79 0.060 0.042 0.060 0.000 1895.90 1211.98 
0. 0. 0. 0 35 6 0.00 234.02 1468.00 

FLW DISTRIBUTICU FOR SECHOl 1.00 CWEL- 1899.97 

STA- 1252. 12m. 1326. 1338. 1363. 1 3 6  1392. 1443. 1486. 
PER Q- 9.4 39.5 6.1 8.8 3 5 2  17.4 2.5 AREA- 75.7 164.2 39.3 53.6 8.9 105.3 131.3 38.1 

VEL- 6.2 12.0 7.8 8.1 
OEPTH- 

7.0 
2.5 3.7 

7.2 6.6 3.2 
3.3 3.6 3.0 2.9 2.6 0.9 

1 
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T I  011. nand Floodpla in D.lin.ation Study 11358 12/10/91 
12 FILENUIE- Cab-RWT.HZ Flow S p l i t  At cb 84 For Right  Side 
13 9-10000 

J1  ICHECK INQ NINV IOIR STRT METRIC HVlNS 9 WSEL F9 
0. 13. 0. 0. 0.0290 0. 0. 0. 1896.4 0. 

JZNPROF ]PLOT PRFVS XSECV XSECH FH ALLDC I W  CHNlH ITRACE 
12.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

I 
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SEEK) DEPTH CWEL CRlWS WSELK EG 
QLOB 9cn 

HV 
o w 0  

nL 
ALOO ACH 

OLOSS L-BANK ELEV 
91.E VL06 VCH VROB XNL 

ARQB VOL 
XNCH 

WA 
XNR 

R-8WK ELEV 
SLOPE XLOBL XLCH 

WTN 
XLOBR ITRIAL IDC 

EWIN SSTA 
ICWT CORAR TOWID ENOST 

.PROF12 

CRITICAL DEPTH TO 8E CALCULATE0 AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NH CARO USEO 
.SECNO 1.000 
3200 CROSS SECTION 1.00 EXTENOEO 0.10 FEET 

3720 CRITICAL OEPTH ASSWEO 
1.000 5.70 1901.60 1901.60 iB96.40 1903.44 1.84 0.00 

lOWO.0 993.9 3448.6 5557.4 124.6 235.8 668.8 0.00 1897.lU 
0.00 7.98 14.62 0.0 0.0 1897.10 

8.31 0.060 0.042 0.060 0.000 1895.90 1251.97 
0 . 0 1 W 5  0. 0. 0. 0 38 7 0.00 271.03 1523.00 

FLW OISTRI0UlION FOR SECHOl 1.00 CWSEL- 1901.60 

STA- 1252. 1282. 3 2  1338. 1353. 1356. 1392. 1443. 1523. 
PER 9- 9.9 34.5 5.7 7.9 1.2 1 .1 18.8 6.8 
AREA- 124.6 235.8 58.8 78.0 13.8 163.8 214.3 140.1 

VEL- 8.0 14.6 9.7 10.1 9.0 
OEPTH- 4.1 5.4 4.9 

9.2 8.8 4.9 
5.2 4.6 4.6 4.2 1.8 

1 
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T I  Oil. Bend Floodplain O.lin..tion Study. 11358 12/10/91 
12 FILENME- C84-RWT.H2 Flow S p l i t  At CP 84 For Right  Sid. 
13 9-16000 

J1  ICHECK INQ NINV IDIR STRT METRIC HVlNS 9 WSEL FQ 

0. 14. 0. 0. 0.0290 0. 0. 0. 1896.4 0. 

J Z N P W F  lPLOT PRFVS XSECV XSECH FH ALLDC IBW CHNlM ITRICE 
13.0 0. -1.0 0. 0. 0. -1. 0. 0. IS. 

S E W  DEPTH M E L  CRIWS WSELK EG 
PRO8 

HV HL 
ALOB ACH ARO0 

OLOSS L-8WK ELEV 
?IME ! ! VMB XNL XNCH XNR VOL WA R-8WK ELEV 
SWPE XLDOL XLCH XLOOR ITRIAL IOC 

WTN EWIN SSTA 
ICONT CORAR T o w l o  E N ~ T  

.PROC13 

CRITICAL OEPTH TO 8E CALCULATED AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 NU CARO USEO 
.SECNO 1.000 
3200 CROSS SECTION 1.00 EXTENDED 1.22 FEET 

3720 CRITICAL OEPTH ASSWEO 
1.000 6.82 1902.72 1902.72 1896.40 1908.13 2.41 0.00 

15000.0 1471.6 4806.2 8722.3 158.3 285.2 889.7 0.0 0.00 1897.40 
0.00 9.30 16.85 0.0 1897.10 

0.019039 
9.80 0.050 0.042 0.060 0.000 1895.90 1251.96 

0. 0. 0. 0 41 7 0.00 271.04 1523.00 

FLW OISTRI8UTION FOR SECNO- 1.00 WSEL- 1902.72 
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S T  1252. 1282. 1326. 1338. 1353. 1356. 1392. 1443. 1521. 
PER e 9.8 32.0 5.4 7.4 1.2 14.8 18.8 10.5 
AREA- 158.3 285.2 72.3 94.8 17.2 204.2 271.5 229.8 

VEL- 9.3 6 9  11.3 7 0 .  10.9 10.4 
DEPTH- 5.3 6.5 6.0 6.3 5.7 5.7 5.3 

6.8 
2.9 

1 
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..................................... THIS RUN EXECUTED 31MR92 15:49116 
HEC-2 WATER SURFACE PROFILES 

V.r.ion 4.6.2; t h y  1991 ..................................... 
/ NOTE- ASTERISK (.) AT LEFT OF CmSS-SECTION M E R  INDICATES MESSAGE I N  SUIURY OF ERRORS LIST 

Splgt At CP M For Rlght 

SLUURV PIlINTWT 

SEW a NSEL DEPTH VUl8 vm VRO8 WEIR QPR 10.KS SECNO SSTA E-1 

1.000 25.00 1896.32 0.42 0.00 
1.000 50.00 1896.49 

2.95 
0.59 

0.04 0.00 0.00 211.12 
0.00 3.40 1.00 1281.60 1339.53 

1.000 75.00 1896.61 0.71 0.00 3.110 1.19 0.00 0.00 199.98 
0.72 0.00 0.00 189.78 1.00 1285.02 1352.54 

1.000 100.00 1896.71 0.81 0.00 4.04 1.00 1284.63 1392.35 
1.000 200.00 1897.02 1.12 0.00 4.66 

1.45 0.00 0.00 201.64 
2.00 1.00 1284.28 1395.67 

1.000 400.00 1897.35 1.45 0.00 5.79 0.00 0.00 210.62 2.69 1.00 1283.28 1405.29 
1.000 600.00 1897.66 1.75 1.18 0.00 0.00 233.82 

6.16 2.96 0.00 
1.00 3282.16 1415.96 

1.000 800.00 1897.84 1.94 1.85 6.76 0.00 194.47 
3.33 0.00 0.00 198.01 

1.00 1252.00 1425.49 
1.000 1000.00 1898.01 2.11 2.35 7.27 3.65 

1.00 1252.00 1431.54 
1.000 1500.00 1898.37 2.47 3.24 0.00 0.00 201.13 

8.20 
1.00 1252.00 1436.79 

1.000 5000.00 1899.97 4.07 5.19 12.02 6.79 0.00 
4.28 0.00 0.00 199.57 1.00 1251.99 1447.01 

1.000 10000.00 1901.60 5.70 7.98 14.62 0.00 202.07 
8.31 0.00 0.00 184.65 

1.00 1251.98 1486.00 
1.000 15000.00 1902.72 6.82 9.30 16.85 9.80 0.00 0.00 190.39 1.00 1.00 1251.96 1251.97 1523.00 1523.00 

1 
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S p l l t  At CP 84 For Rlght 

S W R V  PRINTWT TABLE 150 

SECNO XLCH ELTRD ELLC EWIN a MEL CRIVS EG 10-KS VCH AREA ,011: 
1.000 0.00 0.00 0.00 1895.90 25.00 1896.32 1896.32 1896.46 211.12 1.000 0.00 0.00 0.00 1895.90 50.00 1896.49 1896.49 1896.67 189.78 2.95 8.50 1.72 
1.000 0.00 0.00 0.00 1895.90 75.00 1896.61 1896.61 1896.82 199.98 

3.40 16.03 3.63 
1.000 0.00 0.00 0.00 1895.90 100.00 1896.71 1896.71 1896 95 201.64 3.80 22.43 5.30 
1.000 0.00 0.00 0.00 1895.90 200.00 1897.02 1897.02 1897:30 210.62 4.04 28.94 7.04 
1.000 0.00 0.00 0.00 1895.90 400.00 1897.35 1897.35 1897.75 233.82 4.66 54.19 13.78 
1.000 0.00 0.00 0.00 1895.90 600.00 1891.65 1897.65 1898.07 194.47 5.79 92.37 26.16 
1.000 0.00 0.00 0.00 1895.90 800.00 1897.84 1897.84 1898.33 198.01 6 139.38 43.02 
1.000 0.00 0.00 0.00 1895.90 1000.00 1898.01 1898.01 1898.55 201.13 5.76 172.89 56.85 
1.000 0.00 0.00 0.00 1895.90 1500.00 1898.37 1898.37 1899.03 199.57 7.27 202.89 70.51 
1.000 0.00 0.00 8.20 271.44 106.18 
1.000 0.00 0.00 

0.00 1895.90 5000.00 1899.97 1899.97 1901.28 202.07 12.02 616.45 351.74 

1.000 0.00 0.00 
0.00 1895.90 10000.00 1901.60 190160 1903.44 184.65 14.62 1029.26 735.91 
0.00 1895.90 15000.00 1902.72 1902:72 1905.13 190.39 15.85 1333.22 1087.11 

1 
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S p l i t  At CP 84 For Right 

S W R Y  PRINTWT TABLE 150 

SEENO Q M E L  O l M P  D I M X  D 1 F W  TOW10 XLCH 

1.000 25.00 1896.32 0.00 0.00 -0.08 34.44 0.00 
1.000 50.00 1896.49 0.17 0.00 
1.000 75.00 1896.61 

0.09 52.37 
0.12 0.00 

0.00 

1.000 100.00 1896.71 
0.21 57.27 0.00 

0.10 0.00 
1.000 200.00 1897.02 0.30 

0.31 68.00 0.00 
0.00 

1.000 400.00 1897.35 
0.62 99.17 

0.33 
0.00 

0.00 
1.000 600.00 1897.65 

0.95 127.42 0.00 
0.30 

1.000 800.00 1897.84 0.19 
0.00 1.25 173.49 0.00 
0.00 

1.000 1000.00 1898.01 1.44 179.54 0.00 
0.16 0.00 

1.000 1500.00 1898.37 
1.61 184.79 0.00 

0.36 0.00 
1.000 5000.00 1899.97 1.61 

1.97 195.02 0.00 
0.00 

1.000 10000.00 1901.60 
3.57 234.02 

1.63 0.00 
0.00 

1.000 15000.00 1902.72 
5.20 271.03 

1.12 0.00 
0.00 

6.32 271.04 0.00 

1 
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SLUURY OF ERRORS AND SPECIAL NOTES 

CAUTION SECW 1.000 PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION S E C m  1.000 PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION SECW 1.000 PROFILE- 3 CRITICAL DEPTH ASSUIED 
CAUTION SECW 1.000 PROFILE- 4 CRITICAL DEPTH ASSWED 
CAUTION SECW 1.000 PROFILE- 5 CRITICAL DEPTH ASSWED 
CAUTION SECW 1.000 PROFILE- 6 CRITICAL DEPTH ASSWED 
CAUTION SECW 1.000 PROFILE- 7 CRITICAL DEPTH ASSWED 
CAUTION SECNO- 1.000 PROFILE- 8 CRITICAL DEPTH ASSUIEO 
CAUTION SECW 1.000 PROFILE- 9 CRITICAL OEPTH ASSWED :::::$ :::E 1.000 PROFILE- 10 CRITICAL DEPTH ASSWD 

1.000 PROFILE- 11 CRITICAL DEPTH ASSWED 

C U R a M - W a W o n  

F i l e  - C84-RWT.H2 a r c h  31, 1992 SmSt. 3.4.1.4. C84 P.9. 14 
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CAUTIW S E C W  1.000 PROFILE- 12 CRITICAL DEPTH ISSUED 
CAUTICU S E C W  1.000 PROFILE- 13 CRlllCAL DEPln ISSUED 



C116 Summary Data 

C116 Flow Split Hydraulic Calculations Summary Page. 





T I M  VLOB VCH VROB XNL 
SLOPE XWDL XLtn XlKH 

XWBR ITRIAL IDC 
XNR WN EWlN SSTA 
ICON1 COillR TORIlO E r n 1  

. P W  2 

CRITICAL DEPTH TO 8E CALCUUTW AT ALL C ~ S  SECTIDWI 

F U Y  DISTRIBUTIOW FOR SEOO- 1.00 M E L -  1661.13 

STA- 1077. 1116. 
PER 9- 100.0 
A 20.6 

VEL- 2.4 
DEPTH- 0.6 

11 6+1. Band Flood 1.9" Dolln.at+on Study 113M 11 26/91 
12 FILWWE- c ~ ~ ~ L ! F T . H ~  F l o r  Splqt  A t  C/ 116 For  l.ft Side 
13 -76 

J1 ICIIECK I W  N I W  IOIR S T  METRIC WINS Q VIEL FQ 

0. 4. 0. 0. 0.0092 0. 0. 0. 1662.0 0. 
J 2 N P W  IPWT PRWS XSECV XSEW FN ALUK: I W  

CmlW ITRACE 
3.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECNU OEPTH M E L  CRIVI USELK EG 
QLOU QCU QROU ALOU nv 

ACH 
HL 

Am0 
OWSS L-BANK ELEV 

? I W  VLOB VCH VROB XNL XNCH VOL TVA XNR WN 
R-BANK ELEV 

SWPE XLOBL XLCH XLOUR ITRIAL IOC EWIN SSTA 
ICON1 COUP TORI10 ENBT 

.PROF 3 

CRITICAL OEPTU TO BE CALCULATED AT ALL CROSS SECTIONS 

CCIIV- 0.100 CEHV- 0.300 
1490 NM CARO USEO 
.SEW 1.000 

1.000 1.35 1661.35 1561.05 1662.00 1661.45 0.10 0.00 0.00 1663.40 
75.0 0.0 75.0 0.0 0.0 
0.00 0.00 2.53 29.6 0.0 0.0 0.0 1662.80 

0.0093M 0. 0. 0. 
0.00 0.000 0.043 0.000 0.000 1660.00 1076.82 

0 11 4 0.00 43.79 1120.60 

FLW DISTRIBUTION FOR SECW 1.00 M E L -  1661.35 
STA- 1077. 1164. 

PER 9- 100.0 
A 29.6 

VEL- 2.5 
DEPTU- 0.7 

T I  G i l a  Band Floodpl.in D*l+n..tion Study 11358 11/26/91 
72 FILEWE- CIISLEFT.~~ F l a  s p l i t  a t  c i  116 FOF L.I~ s+d. 
13 e l o o  

J1 ICUECK I W  NINV IOIR STRT METRIC HVINS Q 
YSEL FQ 

0. 5. 0. 0. 0.0092 0. 0. 0. 1662.0 0. 
J2NPROF IPWT PRPVS XSECV XSECH FN ALWC 1 W  CWlM ITRACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

S E N  OEPTH M E L  CRlM YSELK EG HV $2: PRO6 ALOU ACH 
HL 

% amu VOL 
OLOJS L-8ANK ELEV  WE VROU XNL XNW XNR WN 
lU1 R-BANK ELEV 

SLOPE XWBL XLCH XLOUR ITRIAL IOC LWIN SSTA 
ICWT COWR TORI10 ENDST 

.PROF 4 

CRITlCAL OEPTH TO BE CALCUUTW AT ALL CROSS SECTIONS 

CMV- 0.100 CEHV- 0.300 
1490 NU CARO USEO 
.SEW 1.OW 

1.000 6 1661.56 1661.18 1662.00 1661.66 0.10 0.00 0.00 1663.40 
lW.0 0.0 100.0 0.0 0.0 39.5 0.0 0.0 0.0 1662.80 0.00 0.00 2.53 0.00 0.000 0.0W 0.000 0.000 1660.00 1076.33 

0.009225 0. 0. 0. 0 14 5 0.00 50.53 1126.85 

FLW DISTRIBUTION FOR SECW 1.00 M E L -  1661.56 
STA- 1076. 1164. 

PAW 5 

PAGE 6 

PAGE 7 

PAGE B 



T I  all. h n d  Flood l a i n  D.lln.at4on Stud 113M 11 26 9 1  rz r r L m u r -  CII~$FT.HZ rim s p i j t  ~t KB 116 For LA sld. 
73 *ZOO 

J l  IWECK INQ N l W  IDIR STRT WTRIC WINS q VIEL 
0. 6. 0. 0. 0.0092 0. 0. 0. 1662.0 

J2 N P W  IPLOT PRWS XSECV XSEW FN ALLDC I W  CWIM 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 

scam DEPTH WSCL calm WCLK HV HL Qz &LO6 ACN 
O M S  

91w QE % XNL x w  3 n n  VOL WA 
SLOPE X W L  XLCH X W R  ITRIAL IDC e u u N  

I W T  CMUR TOWID 

.PW 6 

CRITICAL DLPTN TO BE CALWUTED AT ALL CROIS SECTIONS 

ccm- O.IOOCEHV- o.rw 
1490 W CAW USED 
.scam 1.m 

1.000 2 3  166E.13 1661.80 1662.00 1662.24 0.12 0.00 
200.0 0.0 200.0 0.0 0.0 73.1 0.0 0.0 0.00 

0.00 0.00 0.0 
2.73 

o.ws24a 
0.00 0.000 0.064 0.000 0.000 1660.00 

0. 0. 0. 0 16 7 0.00 (18.70 

FLW DISTRIEUTION FOR S E W  1.00 -EL- 1662.13 

STA- 1076. 1164. 
PER 9- 100.0 
ARU- 73.1 

VEL- 2.7 
DCPlH. 1.1 

T1 011. E.nd Fleodp1.l- %lin.atlen Stud 113- 11 26/91 
TE FILE-. CIl6LEFT.HP Flow S p l l t  At 116 For l e f t  Sld. 
T3 * loo 

J1  IUlECK I W  NlNV IDIR STRT METRIC HVlNS WLL 

0. 7. 0. 0. 0.0092 0. 0. 0. 1662.0 
J2 NPmF IPLOT PRWS XSECV XSEW FN ALWC I W  CWIM 

6.0 0. -1.0 0. 0. 0. -1. 0. 0. 

SECNO DEPTH M E L  CRlWS WELK EP HV 
WOO ALOE 

HL 
ACH 

o m s  
?lME 9% %: XNL XWCH 

Am0 
VROB 

VOL WA 
SLOPE XLOEL XLCH XLOER ITRIhL IDC 

XNR WN EMIN 
ICON1 CORAR TOWID 

.PRW 6 

CRITICAL DEPTH TO EL CALCUUTED AT ALL CROSS SECTIOHS 

COW- 0.100 CwV- 0.3- 
1 4 M  NH CAR0 USED 
.SEW 1.000 

1.000 2.81 1662.83 1662.06 1662.00 2662.96 
400.0 

0.16 
0.0 400.0 0.0 0.0 129.7 0.0 0.0 

0.00 0.00 
0.00 0.00 3.06 0.00 0.000 0.066 0.000 0.000 1660.00 0.0 

O.WS213 0. 0. 0. 0 8 6 0.00 90.66 

FLW DISTRIEVTIOH FOR SECNOl 1.00 M E L -  1662.83 

STA- 1073. 1164. 
PER Q- 100.0 
ARU- 129.7 

VEL- 3.1 
DCPTH- 1.4 

T I  041. Band Flood 1.lo D.lln..tlon Study 113M 11 26 9 1  
m F I L M I K -  CI~~L~FT.H~ ,la S p l l t  At C; 116 For 1.d sld. 
13  *SO0 

J I  ICHLCK I W  NlNV IDlR STRT METRIC HVINS 9 WSEL 

0. 8 .  0. 0. O+W92 0. 0. 0. 1662.0 

52 NPROF IPLOT PRWS XSECV XSECH FN ALLDC IBW WNlM 

7.0 0. -1.0 0. 0. 0. -1. 0. 0. 

L-EMK ELEV 
R-BMK ELEV 
SSTA 
ENDIT 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 



S E W  OEPW M E L  CRIYS WELK EG nv 
M(OB ALO0 AW HL Am0 

OLOSS L - W K  ELEV 
~IME YE $% vm XNL XNUI X N ~  VOL NA WN 

R - W K  ELEV 
SLOIIL X W L  XLP( X W R  ITRIAL IDC EWIN S S t l  

I W T  CQRAR TOW10 ElOIT 

C W -  0.100 CEW- 0 . m  
1490 NH CAW WE0 
. S E N  1.004 

1.WO 3.23 1663.23 1662.42 1662.00 1663.43 0.20 
MO.0 0.0 600.0 0.0 0.0 165.9 0.00 0.00 1663.40 0.0 0.0 0.0 1662.80 

0.00 0.00 3.62 0.00 0.000 0.059 O.WO 0.000 1660.00 1072.40 
0.009339 0. 0. 0. 0 I1 10 0.00 91.60 1164.00 

F W  DISTRIIUTIW FOR S E P P  1.00 M E L -  1663.23 

STA- 1072. 1164. 
PER q. 100.0 
AREA- 165.9 

VEL- 3.6 
D E P M  1.0 

T I  611. Band Floodpl.)n D.lin..tion Study 11353 11 26/91 72 Fz-- c i isuFT.Hz Fie* s p i j t  At c i  116 For l.ft sjd. 
3 WW 
J l  ICHECK I W  NINV IOIR STRT METRIC HVINS Q WSEL FQ 

0. 9. 0. 0. 0.0092 0. 0. 0. 1662.0 0. 
J2NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

0.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECW OEPTH M E L  CRIW =ELK EG 
OLO0 QROB ALOB 

HV 
ACH 

HL 
Am0 VOL OWSS L-BANK ELEV 

%ME VLOB % V m 0  XNL XNCH XNR N A  VTN 
R-BANK ELEV 

SWPE XUML XLW XW0R ITRIAL IOC ICWT CORAR TOW10 EWIN SSTA UlDST 

CRITICAL OEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

C W -  0.100 CEHV- 0.300 
1490 Hi CARO USE0 
.SEW 1.000 

1.000 3.57 1663.57 1662.73 1662.00 1663.83 0.25 
W . 0  0.1 799.9 0.0 0.3 197.5 0.00 0.0 

0.00 1663.40 
0.00 0.40 4.05 0.0 0.0 1661.80 

0.009374 0. 0. 0. 0 
2-01 0.070 0.059 0.010 0.000 1660.00 10611.73 

11 0 0.00 96.27 1164.00 

P W  DISTRI0UTION FOR SECNO- 1.00 M E L -  1663.57 
STA- 1069. 1072. 1164. 1164. 

PER 0- 0.0 100.0 
AREA- 

0.0 
0.3 197.5 0.0 

VEL- 0.4 4.1 2.8 
OEPTH- 0.1 2.1 0.4 

11 611. Band FloodPl.in O.lin..tlon Study 11358 11 26/91 12  F I L W E -  C116LEFT.HZ F l a  S p l l t  A t  cb 116 For ( a f t  sld. 
T3 e l 0 0 0  

J 1  ICHECK I W  NINV IOIR STRT METRIC HVINS 

0. 10. 0. 0. 0.0092 0. 0. 
52NPROF IPLOT PRFVS XSECV XSECH FN ALUK 

9.0 0. -1.0 0. 0. 0. -1. 

S E N  OCPTH M E L  CRIYS WELK EG 
QW0 YRO; AW0 HV 71- VLOB %! XNL ACH AOB XNCH XNR SLOPE XLOBL XLCH XW0R ITRIAL 10f  lWl 

.Pmf 9 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CWV- 0.100 CEHV- 0.300 
1490 M CARO USED 
.SEW 1.000 

1.000 3.89 1663.09 1662.94 1662.00 1664.19 0.30 
1000.0 1.8 998.2 0.0 

0.00 0.80 2.3 226.7 0.0 
4.40 5.68 0.070 0.059 0.010 

PAGE 16 

PAGE 17 

Q WEL FQ 

0.  1662.0 0. 

1 W  C ~ I M  ITRACE 

0. 0. 15. 

PAGE 10 

HL 
VOL 

OWSS L-0ANK ELEV 
N A  

WN 
R-BANK ELEV 

EWIN SSTA 
CORAR TOW10 UlDST 



F L W  D l s T R l l V l I W  FW SCCW. 1.00 M C L -  1663.89 

T I  811. Bend Flood lain D.lin..tlon s tud  
Tz r r b u u w r -  CII~L!FT.W r lw s p l l t  ~t Eb 
13 e l 6 0 0  

JI ZMCK INP NINV IDIR STRT WRIC Hvrns 

0. 11. 0. 0. 0.0092 0. 0. 

J Z N P D I  l P W  PRWS XSCCV XICai FN ALL% 

10.0 0. -1.0 0. 0. 0. -1. 

PAW 20 

SCCW DEPTH C R M  W l L K  EQ HV 

91w 3E - %Y A a i  Am0 

S W E  XLOlL XLW 
XlKH XNR 

%R ITRIAL IDC IW 

COW- 0.100 CEHV- 0.300 
1490 H CAW USED 
.scCI*) 1,OW 

1.900 4 5 6  4 1663.46 1S62,W 1664.S6 0.41 
1600.0 7 6  1462.4 0.0 2 287.3 0.0 

0.00 1.41 5.16 0.14 0.070 0.069 0.010 
O.w.pO6 0. 0. 0. 0 14 5 

FLW D1STRIIIUTION FOR SECNQ. 1.00 N E L -  1664.66 

STA- 1060. 1072. 1164. 
PER e 1.2 98.8 
ARU- 12.6 287.3 

VEL- 1.4 6.2 
DLlTIC 0.6 3.1 

PAW 21 

11 841. nand Flood l a i n  D.lln..tien Stud . 11368 11 26 9 1  
12  FlLWWE- CII~LEFT.HZ F l w  S p l l t  At EP 116 For  Sld. 
TS enooo 
J1 ISnCCK I t 4  NINV IDIR STRT METRIC HVlNS 

0. 12. 0. 0. 0 . m  0. 0. 

52 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC 

11.0 0. -1.0 0.. 0. 0. -1. 

WEL 

1662.0 

CWlM 

0. 

FQ 

0. 

ITRACE 

IS. 

PAGE 22 

SEW0 OCPTH N E L  CRlW WSELK EO HV 
OLOO %! %2: ALOE ACH AWB 

XNL XNCH 9% :EL XLCH XLOBR ITRIAL IDC 
XNR 
IEONl 

HL 
VOL 
WTN 
COMR 

L - W K  R-6MK ELEV ELEV 

SSTA 
EtiQST 

.PROTI1 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SCCTlONS 

FLW DIsTRl6UTION FOR SCCW- 1.00 M C L -  1667.48 

11 841. Bend r l e o d  l a l n  D.lln.ation Study 11368 11 26/91 rrunwr. c11s~frr.n ~ i n r  s p i l t  A* cb 116 For  l.,t s m  
T I  a-10000 



PA6E 27 

THIS RUN EXECUTED 31M1192 15x49139 



S p l t t  A t  CP 116 For L.lt 

S W R V  PRINTOUT T A B U  160 

SCCNO X W  ELTllD ELLC EUl lN  M C L  C R I Y I  LP lO*KS VCH 9 A I U  .01K 
1.000 0.00 0.00 0.00 1680.00 26.00 1660.87 1660.68 1680.93 91.69 2.06 12.14 2.61 
1.000 0.00 0.00 0.00 1680.00 60.00 1661.13 1660.90 1661.22 90.89 2.44 20.48 6.24 
1.000 0.00 0.00 0.00 16@0.00 76.00 6 . 6  1661.06 1661.46 93.08 2.63 29.61 7.77 
1.000 0.- 0.00 0.00 1660.00 100.00 1681.66 1681.18 1661.66 92.26 2.6s 39.48 10.41 
1.000 0.00 

O.W 0.00 
0.00 1660.00 200.00 I6U.13 6 6 1 . 6  1662.24 92.40 2.73 7 3 . 4  20.W 

1 . W  0.00 0.00 16W.00 400.00 16U.83 1662.06 1662.68 92.13 3.00 29.66 4147 
1.000 0.00 0.00 0.00 16W.00 600.00 16@1.23 1662.42 1661.43 93.39 3.62 1 6 . 7  62.09 
1.000 0.00 0.00 0.00 1660.00 Mo.00 1rU.67 1662.73 166383 93.74 4.06 197.76 82.63 
1 . m  0.00 0.W 0.00 1660.00 1000.00 16U.89 1662.94 1664.29 92.17 4.40 2U.96 104.16 1.000 0.00 0.W 0.00 1660.00 1600.00 6 6 6 3 4 6  16M.96 92.26 6.16 299.82 166.16 
1 . m  0.00 0 .w 0.00 16w.00 6000.00 1667.48 1666.98 1660.39 9 z . z ~  8.oe 7 1 1 . 1 ~  820.46 
1.000 0.00 0.00 0.00 1660.00 10000.00 1670.06 1660.29 6 7 4 4  92.70 10.18 1136.49 1038.66 1.000 0.00 0.00 0.00 1680.00 16W0.00 1672.10 1 6 0 . M  1671.93 93.26 11.77 1471.62 1661.34 

s p i t t  ~t CP 116 f o r  L a r t  

S U W R V  PRINTOUT TABLE 150 

S U W R V  OF ERRORS AN0 SPLCIAL NOTES 





TIME VLW VCH V W  XNL XNCH XNR WN EWZN 
SLOPE X W L  XLCH X W R  ITRIAL IOC ICWT COUR TOWID 

. P V  2 

CRITICAL KPT l l  TO BE CALCUUTW AT ALL CROSS S L C T I W  

cem- 0.100 c w -  0.- 
1 4 W W W U S i D  
*scam 1.000 

1.000 0.69 1661.09 6 0  16.I.00 1661.14 0.06 0.00 0.00 
60.0 0.0 60.0 0.0 0.0 2 n d  0.0 0.0 0.0 
0.00 0.00 1.76 0.00 0.000 0.062 O.WO 0.000 16IO.60 

0.010291 0. 0. 0. 0 11 6 0.00 6O.W 

1 
3UUII92 1614919 

11 ail. Band Flood l a i n  D.lin..tton Stud 113- 11 16 9 1  
TP F l U W M -  S~I~R&T.HZ F l w  Sp l ( t  A t  KE 31s l o r  hilCt lid. 
73 Q.76 

SCWD OLPTH CWLL CRIVS WSCLK Fa nV HL OWSS 

!E! % : XHL 
4CH AWE VOL lW4 
XncH XNR ?lm UTY LUl lN  

SLOPE XM6L XLCH XWBR ITRIAL IOC lCOWT COIUR TOW10 

*WLOF 3 

CRlTlCAL DEPTH TO BE CALCUUTW AT ALL CROSS SECTIWS 

C W -  0.100 CIHV. 0.300 
1 4 0  M CAR0 USE0 
*scam 1.000 

1.WO 0.74 1661.24 1660.97 1662.00 1661.30 0.06 0.00 0.00 
76.0 0.0 76.0 0.0 0.0 38.0 0.0 0.0 0.0 
0.00 0.00 1.97 0.00 0.000 0.063 0.000 0.000 1660.80 

0.010Y9 0. 0. 0. 0 17 3 0.00 66.46 

F U U  DISTRI6UTIW FOR SCCNOl 1.00 M L L -  1661.14 

T I  041. Bend Floodpl.in D.lin.mtion Study 11360 11 26 9 1  
r z  r r L r w -  CII~RWT.H~  lo* s p l i t  ~t c/ 116 For  btobr  sw, 
13 Q.100 

J1  ICHECK INQ HlNv IDIR STRT MelRIC HVlHS 9 VSEL 

0. 6. 0. 0. 0.0104 0. 0. 0. 1662.0 

J 1  N P W  IPWT PRFVS XStCV XSLCH FN ALUIC I W  CWIM 

4.0 0. -1.0 0. 0. 0. -1. 0. 0. 

ILW DEPTH W C L  CRIW VI ILK EQ HV HL 
AW6 

%HZ ! ! ! XNL 
ACH ADOM VOL 
XNCH XNR WN 

%YS 
EUllN 

SLOPE XW6L XLCH XWOR I T R I I L  1% lCCUl CORAR TORllO 

* P W  4 

CRITICAL-OEPTH TO BE CALCUUTCD AT ALL CROSS SECTlWS 

CCHV. 0.100 CEHV. 0.300 
1490 NH CARD USED 
* S E W  1.000 

1.000 0.W 1661.38 1661.06 1662.00 1661.46 0.07 0.00 0.00 
100.0 0.0 100.0 0.0 0.0 46.9 0.0 0.0 0.0 
0.00 0.00 2.13 0.00 0.000 0.064 0.000 0.000 1660.60 

0.010337 0. 0. 0. 0 18 4 0.00 69.63 

F U Y  DISTRI6UTIW FOR SLWOl 1.00 M E L -  1661.30 

STA- 1226. 1302. 

L-BANK LLEV 
R-BANK ELEV 
5171 
E W T  

PAK 6 

PAaE 7 

PAaE 0 

L-BANK R-MNK ELEV ELEV 

S f  TA 
E W T  









0. 13. 0. 0. 0.0104 0. 0. 

JZ N P W  IPWT P R M  XSCCV XSCCH FN ALLDC 

12.0 0. -1.0 0. 0. 0. -1. 

S C W  DEPTH CYICL C R M  YIELK EO W 

911r 9 934 9 A W  ACH A I M  
UIL XNCH XNR 

S W E  XUHL XLCH X W R  ITRIAL IDC ImWT 

.PnWIZ 

CRITICAL DCPTH TO 6E CALCUUTEO AT ALL ClKlDS SECTION3 

caw- 0.100 cmv- o.wo 
1490 W CARD UICO 
.SEW 1.000 
3- CROSS SECT101 1.00 EXlMDLO 1.07 f E C l  

F W  OISTRIWTICU FOR WU(OI 1.00 M L L -  1667.77 

S I C  1164. l2W. 1 1290. 1302. 1363. 1390. 
PER Q. 1 7 4  l7.4 40.6 6.2 14.3 6.0 
MU.  241.7 232.9 324.9 73.4 231.2 122.4 

VEL. 7.2 7.6 12.6 7.1 6.0 4.1 
DEPTH- 6.4 6.6 7.2 6.1 4.7 2.7 

TI a i l .  nand Floodplatn O.lin..tion study I~JM (11 26 9 1  
12 F lL rWlC-  crl6RwT.H2 F l a  s p l i t  At c6 116 For b igk t  s ide  
T3 Q.16000 

J1 ICHCCK INQ NlNV IOIR STRT METRIC HVINS 

0. 14. 0. 0. 0.0104 0. 0. 

J2 NPRW IPWT PRFVS XSECV XSCCH FN A L W  

13.0 0. -1.0 0. 0. 0. -1. 

HL o m s  
VOL wn 
n n  EUIIN 
CWAR TOR110 

9 WEL 

0. 1662.0 

l8w c w l n  

0. 0. 

L-8WK €LEV 
R - W K  ELEV 
SSTA 
Elms1 

SCUI) DEPTH CRlW WELK EP HV HL 9 A"" M H  ARO8 VOL WA R-6ANK ELEV 
0-S L-6WK ELEV 

XNL XNCH XNR 
S W C  XWBL XLCH 

YTN 
XLO6R ITRIAL IDC 

EWlN SSTA 
ICCUT COMR TOWID ENOST 

.PROTI3 

CRITICAL OCPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

CCHV- 0.100 CEHV- 0.300 
1490 M CAR0 USE0 
'SECNO 1.000 
3200 C W S  SECTICU 1.00 EXTENDED 2.66 FEET 

1.000 8.86 166936 1667.87 1662.00 1670.93 1.68 0.00 
1SWQ.O 2626.1 0910.7 3403.2 312.7 777.8 511.9 

0.00 1662.00 
0.0 0.0 1662.80 

0.00 8 11.63 6.65 0.060 0.064 0.070 0.000 1660.60 1161.90 
0.010407 0. 0. 0. 0 26 7 0.00 234.02 1398.00 

P W  DIITRI6UTI01 FOR SECW 1.00 CWSEL- 1669.36 

ST+ 1 1 6  1109. 1 1290. 1302, 1363. lam. 
PER e 17.6 16.8 37.9 5.1 16.6 7.1 
ARU- 312.6 289.7 9 6 8  91.4 318.6 193.3 

VEL. 8.4 8.7 14.4 8.3 7.3 6.6 
D L P W  6.9 0.0 8.0 7.7 6.2 4.1 

THIS RUN EXECUTED 31EUR92 16160104 ..................................... 
HEC-2 WATER SURFACE P W I L E S  

V.rsion 4.6.21 W.r 1991 .................................... - 
NOTE- AITCRIIK (.) AT LEFT OF CROSS-SECTICU WEER INDICATES MESSAPE I N  SUlURV OF ERRORS LIST 

I C W  P M C L  DLPTM VW6 VCU VRO8 WEIR PPR 10.KS SECNO SSR 

1.W 26.00 1660.91 0.41 0.00 1.41 0.00 0.00 0.00 l02.Se 1.00 1237.11 1292.12 Em 
1.000 60.00 1661.09 0.69 0.00 1.76 0.00 0.00 0.00 lOP.91 1.00 1232.27 1293.10 



Sol i t  At CP 110 for nigh 

S W R V  PRINTUJ? TlllLE 160 

SECWO XLW ELTim ELLC €WIN M E L  CRNS EQ 10.U V M  ARC4 a .01K 
1.000 0.00 0.00 0.00 1660.60 26.00 1660.91 1660.76 1660.94 102.M 1.41 17.70 2.47 
1.000 0.00 0.00 0.00 1660.60 50.00 1661.09 1660.- 1M1.14 102.91 
1.000 0.00 0.00 1.75 28.60 4.93 0.00 1660.60 76.00 1 6 6 1 4  1660.97 1661.30 103.89 1.97 Y .04  7.36 
1.000 0.00 0.00 0.00 1660.60 100.00 1 6 1 3 8  1661.06 1661.45 103.37 2.13 U .W 9.- 
1.POP 0.00 0.00 0.00 1660.60 200.00 1661.79 1661.33 1861.89 103.30 2.56 7 . 2 1  19.- 
1.000 0.00 0.W 0.00 1660.50 W . 0 0  1662.16 1661.73 1Me.36 102.74 3.66 1-.*7 39 .M 
1.000 0.00 0.00 0.00 1660.50 600.00 6 6 2 5 1  1662.03 1562.78 103.67 4.17 149 .4  58.96 
1.m 0.W 0.00 0.00 1660.50 800.00 1662.81 1662.30 1663.12 103.20 4.66 lM.41  7a.76 
1.000 0.00 0.00 0.00 1660.60 lWO.00 1663.06 1662.64 1663.41 103.42 4 226.19 1.33 
1.000 0.00 0.00 0.00 1660.50 1500.00 1663.66 1663.06 1663.09 103.89 5.64 316.04 147.16 
1.m 0.00 0.00 0.00 1660.60 6WO.00 166573  166491  1666.64 103.91 8.03 762 .M 490.51 
1.000 0.00 0.00 0.00 1660.60 IW00.00 1M7.77 16S8.60 1698.98 102.82 10.02 1233.69 W . 2 0  
1.000 0.00 0.00 0.00 1660.60 16000.00 1669.35 1667.87 1670.93 104.07 11.63 1 W . 3 9  1470.37 

Spl i t  I t  CP 116 For Righ 

SUWRV PRINTCUT TABLE 150 

SEW a MEL DIMP DIMX DIFLVJ TOWID XLCH 
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1...........................".................. 
HEC-2 WATER SURFACE PROFILES 
V.r.lon 4.6.2: W y  1991 
306 Ext.nd.d m r y  version, August  1991 : W d n o n  L Assosl.t.s. I n s  1-800-236-8069 
RUN DATE 01APR92 TIME 13:30104 .............................................. 

....................................... 
U S .  ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER : 
609 SECOND STREET. SUITE D 
DAVIS. CALIFORNIA 96616-4607 

(916) 756-1104 ....................................... 

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

1 
XXXXXXX 

OIAPR92 13130104 PAGE 1 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.r.ion 4 . 6 .  May 1991 ..................................... 
THIS RUN EXECUTED 01APR92 13:30104 

T I  F L M O  CONTROL DISTRICT OF HARICOPA COUNTY - COHTRACT FCD 90-67 
1 2  GILA BEN0 AREA FLWOPLAIN DELINEATION STUDV BY BURGESS L NIPLE 
1 3  SAND TANK WASH STRUCTURE A J. MISCHLER - (602) 244-8100 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q USEL FQ 

2 763.9 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 - 1  

J3 VARIABLE CWES FOR S W R Y  PRlNTWT 

3 8  42 1 43 26  5 1  4 
1 3  

8 
I 6  40 

53  54 

SECTION 4822 11 FRCU THE SAND TANK W E L  

INTERSTATE 8 CULVERT WEST OF SAND TANK WASH. THIS W E L  I S  USED TO 
GENERATE A BATING CURVE FOR USE I N  CCUPUTING AN ELEVATION UPSTREAN 
OF INTERSTATE 8. 

REPEAT GR DATA FRCU 4822 SO THAT THE CHANNEL BOTTCU HAY BE ADJUSTED TO 
WTCH THE CULVERT. 

THESE RESULTS ARE CCULlINED WITH OTHER W E L S  TO DETEWINE 
THE PROPER F L W  SPLIT. 

1 
OlAPR92 13:30104 PAGE 2 

NC 0.3 0.5 
X I  4867 13 9626.1 9780.4 130 120 

10 
130 

X3 790 790 
GR 764.5 9126.7 764.3 9279.6 764.3 9393.4 763.2 9526.1 761.5 9694. l 
OR 760.1 9616.1 760.1 9630.6 760.1 9666.7 760.1 9682.8 761.1 9712.5 
GR 762.9 9780.4 763.3 9061.5 763.1 9901.9 

WlER F L W  I S  NOT ANTICIPATED. THEREFORE USE R m V  ROLEN - 100 FT 
USC PSXECE-0.3 FT 

REPEAT SECTION 200 FT UPSTREW FOR CONTRACTION LOSSES. USE PSXECE - 
0.7 

0.7 

PAGE 3 

SCCNO DEPTH CWSEL CRIWS WSELX EG HV HL OLOSS L-BANK ELEV 
9 QL06 QCH 9R06 AL06 ACH ARO0 VOL N A  R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR W N  E M I N  SSTA 
SLOPE XLOllL XLCH XLOBR ITRIAL IDC ICONT CDWR TOWID ENDST 

C l ¶ l ~ U t ) * N o U a W n  

A p r i l  1, I 9 9 2  



.sECm 4822.000 
3280 CROSS SECTION 4822.00 EXTENDED 0.60 FEET 

CCHV- 0.300 CEW- 0.500 
. S E W  4857.000 
3280 CROSS SECTION 4857.00 EXTENDED 0.51 FEET 

3302 YARNlNGi CONVEYANCE CWNEE OUTSIDE OF ACCEPTABLE RANM. KRATIO - 0.45 

3495 OVERBmK ARE* ASSUED NCU-EFFECTIVE. ELLEA- 790.00 ELRU- 790.00 

SPECIAL CULVERT 

SC cum cum 
s ENTLC COFQ RDLEN RIPE SPAN 

0.014 0.40 3.00 
CULVLN CURT 

0.00 
SCL ELCHU ELCMD 

8.00 10.00 175.00 8 1 760.40 760.10 

CWRT 8 - BOX CULVERT WITH FLARED YINWALLS: NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FLARED 30 TO 75 DEGREES 

'SECW 4898.000 

SPECIAL CULVERT WTLET CONTROL 
EGIC - 764.051 E U K  - 764.taS PCYSE- 763.900 ELTRO- 790.000 

3280 CROSS SECTION 4898.00 EXTENDED 1.05 FEET 

1 
01APR92 13:30:04 PAGE 4 

SECm OEPTH N E L  CRIUS WSELK EG 
QLOB QCH 

HV 
QROB 

HL 
ALOB 

OLOPS L-BANK ELEV 

?IHE vLoB 
ACH 

VCH 
AROB 

VROB 
TUA R-BANK ELEV 

XNL 
SLOPE XLOBL X L M  

XNCH XNR WTN 
XLOBR ITRIAL IOC 

"OL E W I N  SSTA 
ICON1 CORAR TOWID ENDST 

SPECIAL CULVERT 

EGiC EUY: H4 W E I R  QCULV 
764.06 764.59 

VCH ACULV ELTRD WElRW 
0.75 0. 1000. 1.293 400.0 790.00 0. 

3495 OVERBANK AREA ASSWED NCU-EFFECTIVE. ELLEA- 790.00 ELREA- 790.00 

'SECW 4936.000 
3280 CROSS SECTION 4935.00 EXTENDED 0.40 FEET 

3302 YARNING: CONVEYANCE C W G E  OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 0.69 

T I  FLaXl COHTROL OISTRICT OF WRICOPA COUNTY - CONTRACT FCO 90-67 
T2 GILA BEND AREA FLOOOPLAIN DELINEATION STUDY BY BURGESS & NIPLE 
73 SAND TANK & BENDER WASH J. HISCHLER - (602) 244-8100 

2 1  ICHECK IN NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

3 763.9 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

2 -1 

PAGE 5 

PAGE 6 

SECm OEPTH M E L  CRIWS YSELK EG 
QLOB QROB 

HV HL 
ALOB ACH 

OLOSS L-BANK ELEV 

TIME VLOB 98 VROB WTN VOL TY1 R-BANK ELEV 
AROB 

XNL 
SLOPE XLOBL X L M  

XNCH XNR 
XLOBR ITRIAL IDC 

E M I N  SSTA 
ICONT CORAR T O W I D  ENDST 

CCHV- 0.300 CEHV- 0.500 
'SECW 4822.000 
3280 CROSS SECTION 4822.00 EXTENDED 0.60 FEET 

4822.000 9.10 753.90 0.00 763.90 763.95 0.05 
2000.0 9.0 1947.3 

0.00 0.00 763.20 
43.5 

0.00 0.31 
29.3 1051.1 8 7 . 1  

1.85 
0.0 0.0 762.90 

0.50 0.035 0.030 0.035 0.000 754.80 9441.29 

C112 Row Wt lkdrrYo UolWon 

A p r i l  1. 1992 



CCW- 0.300 CEHV- 0.500 
.SECM 40B7.000 
3280 CROSS SECTIOH 4067.00 EXTENOCU 0.60 FEET 

3302 WAWINOr C W E V W C E  C W E  WTSlOE OF ACCEPTABLE RANGE. KRAT10 - 0.45 

3496 OVER8ANK AREA ASSWLD KII-EFFECTIVE. ELLEA- 790.00 ELREA- 790.00 

SPECIAL CULVERT 

SC C U M  C W  ENTLC COFQ ROLEN RISE SPAN CULVW CHRT 
5 

ELCHU ELCHO 
0.014 0.40 3.00 0.00 8.00 10.00 176.00 8 SCL 1 760.40 760.10 

CWRT 0 - BOX CULVERT WITH FLARED WINOIALLSI NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FLARED 30 TO 75 DEGREES 

. S E M  409B.000 

SPECIAL CULVERT UJTLET CONTROL 
EGIC - 766.275 EGac - 766.600 P M E -  763.899 ELTRO- 790.000 

32110 CROSS SECTIOH 4898.00 EXTENOLD 2.96 FEET 

3302 UAWINOr CWVEVANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 2.96 

1 
OlAPR92 13230804 PAOE 

S E W  DEPTH M E L  C R I M  WSELK EG UV HL OLOSS L-BANK ELEV 

91,E 
QLOB QCH QROB ALOB AROB VOL W A  R-BANK ELEV 

XHR VLOB VCH VR08 XNL XNCH WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOW10 ENOST 

SPECIAL CULVERT 

EGIC EGac H4 W E I R  QCULV 
766.28 766.60 

VCH ACULV ELTRO WEIRW 
2.56 0. 2000. 1.589 400.0 790.00 0. 

3496 OVERBANK AREA ASSUIEO KYI-EFFECTIVE. ELLEA- 790.00 ELREA- 790.00 

.SECNO 4936.000 
3280 CROSS SECTION 4936.00 EXTENDED 2.31 FEET 

.I F L O m  COHTROL DISTRICT OF HIRlCOPA COUHIV - CONTRACT FCD 90-67 
72 GILA BEN0 AnEA F-OWPLAIN 0E.lhEATION SIJOV BY BURGESS & NLPLE 
7 3  SANO TANK L BEhOER MASH J. ~~~~~~ER - 16021 244-8100 

J 1  ]CHECK INQ NlNV IDIR STRT METRIC W I N S  9 

4 

J Z N P N F  IPLOT PRFVS XSECV XSECH FN ALLDC IBU 

3 - 1  

SECM DEPTH N S E L  CRlWS WSELK EG HV HL 
QLOB acn QROQ ALOO AND VOL 
VLOB VCH VROB XNL XNCH XHR WTN 

!:$E XLOBL XLCH XLOBR ITRIAL IDC ICCUT CORAR 

CCHV- 0.300 CEHV- 0.600 
*SECM 4822.000 
3280 CROSS SECTION 4821.00 EXTENDED 0.60 FEET 

CCHV- 0.300 CEHV- 0.500 
.SECM 4867.000 
3280 CROSS SECTIOH 4857.00 EXTENDED 0.60 FEET 

WSEL FQ 

763.9 

CHNlH ITRACE 

OLOSS L-BANK ELEV 
W A  R-BANK ELEV 
E W l N  SSTA 
TOWID ENOST 

PAGE 6 

PAGE 9 

clazMUt-C.lorW.rr 
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3302 WARNING: CCUWEVANCE CHANGE W l S l O E  OF ACCEPTABLE WNN. KRATIO - 0.44  

3496 OVERBANK AREA ASSUTD W-EFFECTIVE. ELLEA- 790.00 ELREA- 790.00 

SPECIAL CULVERT 

sc cum cum ENTLC COFP ROLEN RISE 
5 

SPAN 
0.014 0.40 

CULVLN CHRT 
3.00 0.00 8.00 10.00 176.00 8 

CWRT 8 - BOX CULVERT WITH FLARED WINWALLS: NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FLARED 30 TO 75 DEGREES 

5140, H O W L  OEPTH EXCEEDS CULVERT HEIGHT 
. S E W  4898.000 

SPECIAL CULVERT INLET CONTROL 
EGIC - 770.859 E U X  - 770.561 P M E -  753.894 ELTRO- 790.000 

3280 CROSS SECTXffl 48W.00 EXTENDED 7.21  FEET 

S E W  DEPTH M E L  CRIYS WSELK EG HV HL OLOSS 

?I% ::: %i QROB AL08 ACH AROB VOL N A  
VROB XNL XNCH XNR YTN E M I N  

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICCUT CORAR TOPWID 

3301 HV CHANGED H3RE THAN HVlNS 

3302 WARNING: CONVEYIWCE CMNGE OUTSIOE OF ACCEPTABLE RANGE. KRATIO - 8.37 

SPECIAL CULVERT 

EGlC H4 W E I R  QCULV 
"OC 5.33 

VCH ACULV ELTRD WEIRW 
770.86 770.56 0 .  4200. 1.792 400.0 790.00 0. 

3495 OVERBIWK AREA ASSWED W-EFFECTIVE. ELLEA- 790.00 ELREA- 790.00 

3 E C m  4936.000 
3280 CROSS SECTION 4936.00 EXTENDED 5.57 FEET 

3302 WARNINGx CONVEYIWCE C M G E  OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.72 

T I  FLOOO CONTROL DISTRICT OF WRICOPA COUNTY - CONTRACT FCO 90-57 
T2 GILA BEND AREA FLWOPLAIN DELINEATION STUDY BY BURGESS b NIPLE 
T3 SAND TANK L BENDER WASH J. HISCHLER - (5021 244-8100 . . 
J l  ICHECK IN9 NlNV I D l R  STRT METRIC HVlNS Q WSEL 

5 753.9 

JZNPRQF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM 

15 -1 

SECNO DEPTH M E L  CRIWS WSELK EG 
QLOB 

HV HL 
QROB ALOB 

OLOSS 

%ME VLOB %! An08 
ACH 

VROB 
VOL 

XNL 
N A  

SLOPE XLOBL XLCH 
XNCH XNR WTN 

XLOBR ITRIAL IDC 
E W I N  

ICCUT CORAR TOPVlO 

SCL ELCHU ELCHO 
1 750.40 750.10 

L-BIWI ELEV 
R-8ANK ELEV 
SSTA 
ENOST 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

CCHV- 0.300 CEHV- 0.500 
.SECNO 4822.000 
3280 CROSS SECTION 4822.00 EXTENDED 0.60 FEET 

CCHV- 0.300 CEHV- 0.500 
'SECW 4857.000 
3280 CROSS SECTICU 4857.00 EXTENDED 1.13 FEET 

PAGE 10 

PAGE 11 

PAGE 12 

C l t P R o r r  WI W*brYo 0 d d . h  
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3301 HV C- IDRE T H W  W I N S  

7183 MINIW+I SPECIFIC ENERBV 
3720 CRITICAL OEPTH ASSUED 

3496 OVERWK AREA ASSUED NMI-EFFECTIVE. ELLEA- 790.00 ELREA. 790.00 

SPECIAL CULVERT 

SC CUW CWV ENTLC COFq RDLEH RISE 
6 0.014 0 . W  

SPW 
3.00 

CULVW CURT SCL ELCHU ELCW 
0.00 8.00 10.00 176.00 8 1 760.40 760.10 - / CURT 8 - BOX CULVERT WITH FURED WINWALLS: NO INLET TOP EDGE BEVEL 

SCALE 1 - WINWALLS FLARED 3 0  TO 75 DEGREES 

5140. NOIWL DEPTH Z X C E W  CULVERT H E I W T  
5130. EGIC- 782.27..WV OE T W  URGE I F  INLET COHTROLS. 
5136, E m .  777.10 . . M V  OE T W  URGE I F  CUTLET CONTROLS. 
' S E W  4898.000 

S E W  DEPTH M E L  C R I B  WSELK EG HV HL OLOSS L-BWK ELEV 

?IM !:: QROB ALOB ACH % VROO 
AROB VOL WA R-BANK ELEV 

XNL 
SLOPE XLOBL X L W  

XNCH XNR WTN ELMIN SSTA 
XLOBR ITRIAL IOC ICOHT COWR TOWID ENDST 

SPECIAL CULVERT INLET CONIWL 
EGIC - 782.273 E U K  - 777.096 P M E -  764.432 ELTRO- 790.000 

3280 CROSS SECTION 4898.00 EXTENDED 18.64 FEET 

3301 HV C W O  IDRE THAN HVINS 

3302 WARNINGr CONVEVWCE C W G E  OUTSIDE OF ACCEPTABLE RANGE. K W T l O  - 23.47 

SPECIAL CULVERT 

EGIC EUK n* WEIR ~ C U L V  VCH ACULV ELTRD WEIRW 
782.27 777.10 16.26 0 .  8000. 1.521 400.0 790.00 0. 

3496 OVEROWK AREA ASSVYO NCU-EFFECTIVE. ELLEA- 790.00 ELREA- 790.00 

.SECW 4936.000 
3 2 M  CROSS SECTION 4936.00 EXTENDED 17.98 FEET 

3302 WARNlNG8 COHVEVANCE CHINGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 2.21 

OlAPR92 13:30:04 PAGE I 4  

..................................... 
HEC-2 WATER SURFACE PROFILES 

V- rs lon  4.6.2: May 1 9 9 1  ..................................... 
THIS RUN EXECUTED OlAPR92 13:30:07 

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUIBER INDICATES MESSAGE I N  S W R V  OF ERRORS L IST 

SWO TANK WASH STRUCTURE 

S W R V  PRlNTWT 

S E W  ELUIN M E L  Q VCH D I M X  TOW10 DEPTH SSTA ENDST QLOB 9ROB ELTRO 

c1aallaW1Hld.U*c- 

A p r i l  1. 1992 



S W R Y  OF ERWRS WO SPECIAL W T E S  

YARNINO SECWO. LBW.000  P W I I L E -  2 CONVEYANCE C W L  W T S l O C  ACCEPTABLE W w  
WARNINO SECkO. LBW.000  P W I I L E -  3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE WNGE 
WARNIN0 SLCWO. LBW.000 P IXYILE-  4 CONVEYANCE C W G C  W T S l O E  ACCEPTABLL rUhM ~ - -  ~ - -  

YARNINB ~ECRU- 4936.000 PWFILE- I C m v L v n N c r  CWGE ~ ~ S I D E  ACCCPTIBLE W ~ G E  
WARNIN0 SECWO. 4936.000 PROFILE- 3 CONVEYANCE CWNGE W T S l D E  ACCEPTABLE WNGE 
*ARMING SECWO. 4936.000 P W F I L E -  4 CONVEVANCE CMNBE W I S l O E  ACCEPTAnLf WAGE 

c132 Ro.rr wl HldrrYo c- 
A p r i l  1. 1 9 9 2  

PAGE 1 5  



HEC-2 WATER SURFACE P W F I L E S  
V.r.ion 4.6.2' my 1 9 9 1  
3 M  Ext.nd.4 b v y  v a r s i o n .  A u  u s t  1 9 9 1  : 00d.01 k A.s~iat.., I ~ S  1 -800-936-8069  
RUN DATE 01APR92 T I M  13 :30126  - .............................................. 

..................................... 
HEC-2 WATER SURFACE P W F I L E S  

v.r.(on 4.6.21 my 1991 ..................................... 

X X XXXXXXX XXXXX 
x X X  

XXXXX 
X X 

X X X  
X X 

X X 
XXXXXXX XXXX X 
X X X  

XXXXX XXXXX 
X 

X X X  
X 

X X X 
X X XXXXXXX XXXXX XXXXXXX 

U.S. AIWV CORPS OF ENGINEERS 
HVOmLOGIC ENOINEERINa CENTER : 
609 SECOND sTaeET SUITE o 
OAVIS. ~ ~ ~ 1 ~ 0 ~ ~ 1 ~ ~ 9 5 6 1 6 - 4 6 8 7  : 

(9161 755-1104 ....................................... 

PAGE 1 

T H I S  RUN EXECUTED OIAPR92 13:30126 

T I  F L ~  C D N T ~ L  DISTRICT OF WRICOPA CWNTV . carmcr FCO 90-67 
T 2  O I U  6ENO ARIA F L m O P U I N  OLLINEATIO)( STUDY BY OUOGLSS k NIPLE 
1 3  5 W  TAhK WASH STRUCIUPE 6 J .  HISCHLLR - (602)  241-8100 

J l  ICHECK IN9 HINV I D I R  STRT METRIC HVINS Q WSEL FQ 

2 764 .63  
J2  N P m f  IPLOT PRFVS XSECV XSECH FN ALLDC IQW CHNIM ITRACE 

1 -1 

J3 VARIABLE CWES FOR S W R V  PRINTWT 

3 8  42  1 4 3  
1 3  1 5  4 0  

2 6  6 1  4 8 5 3  5 4  

SECTIONS ARE LABELED AS RIVER WILES . 1000,  i.... SECTION 6 7 6  I S  AT 
A W I N 1  ON SAND TANK WASH 0.676 UPSTREM OF THE CWFLUENCE WITH THE 
G I U  RIVER. 

INTERSTATE 8 W I N  BRIOGES HJDELED USING SEPARATE SPECIAL BRIDGE M50ELS. 
INCREASE EXPANSIONICONTRACTION COEFFICIENTS FOR BRIDGES 

THE W E L  I S  HOV JUST FOR S A M  TANK WASH. 

WEST8WNO 1 - 8  (SECTION I S  TAKEN AT STRUCTURE CENTERLINE. USE 
PSXECE - -0.2) 

1 
OlAPR92 13:30:26 PAGE 2 

V IER F L W  I S  NOT ANTICIPATED. THEREFORE USE O M Y  ROLEN - 100 F 1  
ELTRO - 172.8 t 0.5 HV - 173.3 

S8 1 .06  1.6 3 1 0 0  
X I  4eda 

140.7 1 1186  0 762.4 761.9 
6 0  

X2 1 771.3 6 0  0.5 
6 0  

113.3 
X3 1 0  7 7 2 . 8  772.8 

EAST8WNO 1-8  (SECTION I S  TAKEN AT THE STRUCTURE CENTERLINE. 
PSXECE -0.2) 

WIER F L W  I S  NOT ANTICIPATED. THEREFORE USE W V  RDLEN - 1 0 0  FT  
ELlRO - 713.1 t 0 . 6  HV - 773.6 

5 8  1.05 1.6 3 1 0 0  140.7 7 9 9 6  0 764 .1  763.6 

c~aallor.pnwd*Yoc- 
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REPUT SECTION ZOO FT UPSTREW FOR CWTRACTION LOSSES. USE PSXECE - 
1.3 FT. ADJUST OVERBANKS PER TOW WPPING. 

X I  4936 8 10070 
GR 766.7 

9929 
9929 

ZOO 2 0 0  200 1 .3  
9-0 765.0 763.0 9989 763.0 10030 764.0 

GR 764.2 10070 766.7 10080 770.7 
10051 

1 
10140 

OIAPRPZ 13:30826 PAGE 3 

S E W  DEPTH CYSLL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

?I, 
Q W 8  QROO AL08 ACH VOL W A  R-BANK ELEV % VROB XNL A- WTN VLOB XNCH XNR 

SLOPE XLOBL XLCH 
ELMIN SSTA 

XLO8R ITRIAL IDC ICONT COWR TOWID ENOST 

CCHV- 0.300 CEHV- O.SW 
I 4 9 0  NH CAR0 USED 
'SEEK) 1(822.000 

3265 DIVIDED F L W  

3 2 m  CROSS SECTIJY( 4822.00 EXTENDED 0.13 FEET 

CCHV- 0.300 CEHV- 0.500 
.SECNO bB57.000 

3302 WARNINGl CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 0.10 

3495 OVERBANK AREA ASSWED NOW-EFFECTIVE. ELLEA- 770.00 ELREA- 770.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC 8wP n A n m  ss 
1.05 

ELCHU ELCHD 
1.60 3.00 100.00 140.70 7.00 1186.CO 0.00 762.40 761.90 

.SECNO 4868.000 
CUSS A L W  F L W  

3420 8RIDGE W.S.- 764.81 BRIDGE VELOCITY- 
1 

2.81 CALCULATED CHANNEL AREA- 322. 

OlAPR92 13:30:25 PAGE 1 

SECK) DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 

?,ME 
QROB ALOB 98 vRon 

ACH AROB VOL W A  R-BANK ELEV 
VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOFWlD ENDST 

EGPRS EGLWC H3 WEIR Q L W  BAREA TRAPEZOID ELLC ELTRO WEIRLN 
AREA 

0.00 754.78 0.01 0. 1000. 1186. 1190. 771.30 773.30 0. 

3495 OVERBANK AREA ASSUIED NON-EFFECTIVE. ELLEA- 772.80 ELREA- 772.80 

.SECNO W 7 . 0 0 0  

3302 WARNING> CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. XRATIO - 0.53  

3495 OVERBANK AREA ASSUIEO NOW-EFFECTIVE. ELLEA- 772.00 ELREA- 772.00 

SPECIAL BRIDOE 

5227 WVNSTREW ELEV I S  764.58 , NOT 764.82 HYDRAULIC J U I P  OCCURS WVNSTRERH ( I F  L W  F L W  CONTROLS) 

SB XK XKOR COFO ROLEN BWC 8wP 
1.05 1.60 3.00 100.00 140.70 

BAREA SS ELCHU ELCHD 
7.00  996.00 0.00 754.10 763.50 

'SECNO 4898.000 
CUSS 8 L W  F L W  

a 3420 B R I N E  W.S.- 755.05 BRIDGE VELOCITY- 5.21 CALCULATED CHANNEL AREA- 128. 

OIAPRO~ 13:30:26 PAGE 5 

C t l z R a k 4 . - C ~  
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SECHO DEPTH N Z E L  CRIYS WSELK EG HV HL OLOSS L-BANK ELEV 

?r m QLOO QCH QROB AWB AROO VOL W A  R-BANK ELEV 
XNR VLOB VCH VROO XNL XNCH WTN E U l I N  SSTA 

SLOPE XLOBL X L W  XLOBR ITRIAL IOE ICONT CORAR TOW10 ENMT 

EGPRS EGWC H3 W E I R  QUY BAREA TRAPEZOID ELLC ELTRO WEIRIN 
AREA 

0.00 765.88 0 .W 0. 1000. 996. 989. 771.50 773.60 0. 

3495 OVEROANK AREA ASSUYD KII-EFFECTIVE. ELLEA- 773.10 ELREA- 773.10 

. S E W  4936.000 
4936.000 2.16 756.46 0.00 0.00 766.80 0.34 0.89 0.02 766.30 

10W.O 0.4 996.3 3.4 0.6 213.7 1.9 11.6 6.7 765.50 
0.04 0.57 4.66 1.82 0.035 0.030 0.035 0.000 764.30 9921.38 

0.005090 ZOO. 200. 200. 3 0 0 0.00 152.47 10073.86 

T I  FLOW KI lTROL DISTRICT OF WIRICOPA COUNTV - CONTRACT FCO 90-67 
TZ GILL BEND AREA F L m D P U I N  OELINEATION STUOV BY 8URGESS L NIPLE 
T3 yJO T W K  WASH J. MISCHLER - (602) 244-8100 

J1 ICHECK IW NINV IOIR STRT METRIC HVINS Q WSEL FQ 

3 764.63 

5 2 N P W F  IPLOT P R M  XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

2 -1 

PAGE 7 

SECW DEPTH M E L  CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
QLOO %; QROB *LOB ACH AROB VOL W A  R-BANK ELEV 
vLoo VROB XNL XNCH XNR UTN E W I N  SSTA 

SLOPE XLOBL X L W  XLOBR ITRIAL IOC ICON1 CORAR TOW10 ENOST 

ccm- 0.300 CEHV- o . 5 ~  
1490 NH CAR0 USED 
.SECW 4922.000 

32B5 OIVIOEO F L W  

3280 CRMS SECTION 4822.00 EXTENOEO 0.13 FEE1 

CCHV- 0.300 CEHV- 0.500 
.SECW 4957.000 

3301 HV CHANGE0 WRE THAN HVINS 

3685 20  TRIALS ATTEMPTEO WSEL N S E L  
3693 PaoarsLE  MINI^ SPECIFI~. EHERGV 
3720 CRITICAL orPTt i  ASSWED 

3495 OVERBANK AREA ASSLMEO KW-EFFECTIVE. ELLEA- 770.00 ELREA- 770.00 

SPECIAL BRIOGE 

5227 DOVNSTREW ELEV I S  764.75 . NOT 765.44 HIORAULIC J M P  OCCURS DOVNSTREW ( I F  LOW FLOW CONTROLS) 

SB XK XKOR COFO ROLEN BWC BWP BAREA SS ELCHU ELCHD 
1.05 1.60 3.00 100.00 140.70 7.00 1186.00 0.00 762.40 761.90 

.SECNO W . 0 0 0  
1 

OlAPR92 13830826 PAGE 8 

SECW OEPTH M E L  CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QROB ALOB ACH AROB VOL W A  R-BANK ELEV 9::: TIME VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC I C W T  CORAR TOW10 ENOST 

3301 HV C W O E D  HDRE THAN HVlNS 

3302 WARNINGI CONVEVANCE CHANGE WTSIOE OF ACCEPTABLE RANGE. KRATIO - 1.43 



C U U  8 LOU FLOU 

3420 8RIDbE W.S.. 766.67 BRIDGE VELOCITV- 10.64 CALCULATED C W M E L  AREA- 437. 

EGPRS EGLUC H3 W E I R  '?LOU BAREA TRAPEZOIO ELLC ELTRD WEIRLN 
AREA 

0.00 767.88 0.00 0. 6000. 1186. 1190. 771.30 773.30 0. 

3498 OVERBUIK AREA ASSUTD NOW-EFFECTIVE. ELLEA- 772.80 ELREA- 772.80 

. S E W  UUI7.000 

3495 OVERBNlK AREA A S W E D  NOW-EFFECTIVE. ELLEA- 772.00 ELREA- 772.00 

SPECIAL 8RIDGE 

5227 D W S I R W  ELEV I S  766.45 , NOT 767.17 HYDRAULIC J W P  OCCURS OOVHSTREUl ( I F  LOU FLOU CONTROLS) 

SB XK XUII) COFO ROLEN BWC BWP BAREA SS 
1.06 

E L M  ELCHO 
1.60 3.00 100.00 140.70 7.00 996.00 0.00 764.10 763.60 

' S E W  U198.000 
1 

OlAPR92 13830126 

SEMO DEPTH M E L  CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

?lHE 
PLOD QROB ALOB ACH AROB N A  R-BANK ELEV 9:; VRO. VLOB XNL XNCH XNR WTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC 
ELUIN SSTA 

ICCUT COPAR T O W l O  ENOST 

CUSS B LOU F L W  

3420 BRIDGE W.S.. 767.36 BRIDGE VELOCITY- 10.64 CALCULATED CHANNEL AREA- 436. 

EGPRS EGLYC H3 W E I R  '?LOU BAREA TRAPEZOID ELLC ELTRD WEIRW 

0.00 769.43 0.00 0. 5000. 996. AREA 989. 771.50 773.60 0. 

3495 OVERBANK AREA ASSWED NON-EFFECTIVE. ELLEA- 773.10 ELREA- 773.10 

.SECHO 4936.000 
3280 CROSS SECTION 4936.00 EXTENDED 1.51 FEET 

T I  FLOM) CONTROL DISTRICT OF MRlCOPA COUNTY - CONTRACT FCD 90-67 
7 2  GILA BEN0 AREA F L W P U I N  DELINEATION STUDY BV BURGESS L NlPLE 
1 3  SAND TANK WASH J. HlSCHLER - (602) 244-8100 

J1 ICHECK IN0 NINV I O I R  STRT METRIC HVlNS Q WSEL F'? 
4 764.63 

J 2 N P R O F  lPLOT PRFVS XSECV XSECH FN ALWC lBW CHNlH ITRACE 

3 -1 

SECHO DEPTH M E L  C R I B  WSELK EG 
QLOB QROB 

HV HL 
ALOB 

OLOSS L-BANK ELEV 

?IN 9:; VROB 
ACH 

VLOB 
An08 VOL N A  

XNL 
R-BANK ELEV 

XNCH 
SLOPE XLOBL XLCH 

XNR WTN ELMIN SSTA 
XLOBR ITRIAL IOC ICON1 CORAP TOW10 ENDST 

3265 OIVlOED F L W  

3280 CROSS SECTION 4822.00 EXTENDED 0.13 FEET 

PAGE 10 

PAGE I 1  



0.001014 600. 972. 900. 0 0 0 0.00 2003.22 11251.27 

CWV- 0.300 CEHV- 0.500 
' S E W  4867.000 

3301 HV -0 K)RE THW HVlNS 

3-5 2 0  TRIALS ATTMPTCU YfEL N S E L  
3 6 r r  PaoarsLr  wlnrrrv SPECIFIC ENERGY 
3720 CRITICAL OEPTH A S W O  

3495 OVERBWK l R U  UIUrO NUN-EFFECTIVE. ELLEA- 770.00 ELREA- 770.00 

SPECIAL 0 R I W E  

5227 DRmSlREI I I  ELEV I S  766.43 . HOT 767.44 HVORAULlC J W  OCCURS D W S T R E W  ( I F  L W  F L W  CONTROLS) 

SO XK XKW COW ROLLN BWC W P  BAREA SS 
1.05 

E L W  ELCHD 
1.60 3.00 100.00 140.70 7.00 1186.00 0.00 762.40 761.90 

. S E W  U)611.000 
1 

01APR92 13130126 PAW 12 

S E W  DEPTH M E L  CRlVS WSELK EG HV HL OLOSS L-BWK ELEV 
Q E "" QRO0 AL00 ACH AWO TVA R-0WK ELEV 
T l l l C  VCH VRQB XNL XNW XNR WTN 
SLOPE XLOBL X L W  XLOBR ITRIAL 1M: 

'OL E W I N  SSTA 
ICCUT CORAR TOW10 ENDST 

3301 HV CWGEO HORE THW HVlNS 

3302 WARNING2 CONVEVANCE CHANGE UJTSIOE OF ACCEPTABLE RANGE. KRATIO - 1.46 

CLASS B L W  F L W  

3420 B R I W E  W.S.. 767.73 BRIDGE VELOCITV- 13.40 CALCULATED CHANNEL AREA- 713. 

EGPRS EGLWC n 3  WEIR ~ L W  BAREA TRAPEZOID ELLC ELTRO YEIRLN 
AREA 

0.00 771.05 0.00 0. 10000. I 1190. 771.30 773.30 0. 

3495 OVERBWK AREA ASSWEO HMI-EFFECTIVE. ELLEA- 772.00 ELREA- 772.80 

.SECNO 4887.000 

3495 OVERBANK AREA ASSWEO NON-EFFECTIVE. ELLEA- 772.00 ELREA- 772.00 

SPECIAL BRIDGE 

5227 DOUNSTREW ELEV I S  760.13 . NOT 769.62 HVORAULIC JVHP OCCURS WNSTREAM ( I F  L W  F L W  CONTROLS) 

S0 XK XKOR COFQ ROLEN BWC BWP BAREA SS ELCHU ELCHO 
1.05 1.60 3.00 100.00 140.70 7.00 996.00 0.00 764.10 763.60 

'SECNO 4890.000 
1 

OlAPR92 13:30r26 PAGE 13 

SECNO DEPTH WSEL CRIWS WSELK EG n v  HL OLOSS L-BANK ELEV 
9 ~ 0 0  QCH QROB ALOB ACH AR00 VOL W A  R-BANK ELEV 
VLOB VCH VRO0 XNL XNCH XNR WTN 

!%E XLOBL XLCH 
E W l N  SSTA 

XLO0R ITRIAL IOC 1CWT CORAR TOW10 ENOST 

3301 HV CHANGED HORE THW HVlNS 

CUSS 0 L W  F L W  

3420 BRIWE W.5.- 769.43 BRIDGE VELOCITY- 1 4  CALCULATED CHANNEL AREA- 713. 

EGPRS EGLVC H3 W E I R  Q L W  BAREA TRAPEZOlO ELLC ELTRO WEIRLN 
AREA 

772.12 772.60 0.00 0. 10000. 996. 909. 771.50 773.60 0. 

3495 OVERBWK AREA ASSWEO NON-EFFECTIVE. ELLEA- 773.10 ELREA- 773.10 

C l S 2 k r W t ( h d * Y o W o l W a  

A p r i l  1. 1992 



3280 CROfS SECTION 4936.00 EXTEMHO 4.68 FEET 

3302 WAlWIN6l CONVEYNKE C W  OUTSIDE OF ACCEPTABLE W O E .  KRATIO - 1.66 

T 1  FUXX) CONTROL DISTRICT OF KARICOPA COUNTY - CONTRACT FCO 90-67 
7 2  GILA BEND AREA F L m O P U l N  DELINEATION STUDY BY BURGESS L NIPLE 
T3 S M  TANK WAW J. MISCHLER - (602) 244-8100 

J 1  ICHECK INQ N l W  l D I R  STRT METRIC HVINS Q WSEL FQ 

5 764.63 

J P N P W F  IPLOT PRWS XSECV XSECH FN ALUX: IBW CHnlY ITRACE 

4 -1 

1 
01APR92 13130126 PAGE 15 

SEW0 DEPTH CYSEL CRIVS WSELK EG HV HL OWSS L-BANK ELEV 
Q L W  QWB ALOE A W  VOL W A  R-BANK ELEV 

v m  Am YTN 91w v m  XNL XNCH XNR ELMIN SSTA 
SLOPE XLOBL X L W  XWBR ITRIAL IDC ICON1 CORAR TOWID ENDST 

CCHV- 0.300 CEHV- 0.500 
1490 nn usro 
'SECNO 4822.000 

3265 OIVIDED F L W  

3280 CROSS SECTION 4822.00 EXTENDED 0.13 FEET 

CCHV- 0.300 CEHV- 0.500 
.SECNO 4857.000 

3301 HV CHANGED MORE THAN HVINS 

3685 20  TRIALS ATTEMPTED W E L . N S E L  
3593 PROBllBLE M l N l M M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3495 OVERBANK AREA ASSWED NW-EFFECTIVE. ELLEA- 770.00 ELREA- 770.00 

SPECIAL BRIDGE 

5227 W S T R E W  ELEV I S  768.47 . NO1 769.86 HYORAULIC JUlP OCCURS W S T R E P M  ( I F  LOW F L W  CONTROLS) 

SB XK XKOR COFQ ROLEN BWC BWP BAREA SS ELCHU ELCHD 
1.05 1.60 3.00 100.00 140.70 7.00 1186.00 0.00 762.40 761.90 

.SECNO 4858.000 
1 

OlAPR92 13:30:26 PAGE 16 

SECNO DEPTH CYSEL CRlVS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9::: QR00 ALOB ACH AWB VOL W A  R-BANK ELEV 

9 lHE VWB VWB XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWR lORl10 ENOST 

3301 HV CHW5ED IORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.46 

PRESSURE AND WEIR FLW. W a l r  Subn*rg.ns. Basad on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

775.27 774.92 0.00 606. 16893. 1186. 1190. 771.30 773.30 100. 

3495 OVERBANK AREA ASSWED NON-EFFECTIVE. ELLEA- 772.80 ELREA. 772.80 



' S E W  4907.000 
4887.000 9.86 772.66 

17600.0 
0.00 0.00 776.48 2.83 0.40 0 . 1 8  772.70 

0.0 176W.0 0.0 0.0 1297.2 0.0 15.7 5.9 773.10 
0.01 0.00 13.49 

0.004486 100. 
0.00 0.000 0.030 0 .000 0.000 762.00 9929.00 

100. 100. 2 0 0 0.00 140.99 10070.00 

SPECIAL 6RlOQE 

5227 DCW4lTRW €LEV 1 9  770.17 . NOT 772.66 H Y O W L I C  JWP OCCURS D W S T R E M  ( I F  LCU F L W  CMITROLS) 

SB XK XKOR CWQ 
1.06 

ROLEN BWC W P  B A R U  SS ELCHU ELCHO 
1.60 3 . W  100.00 140.70 7.00 996.00 0.00 764.10 763.60 

'SCCNO 4898.000 
32110 CROSS SECTION 48SO.00 EXTENDEO 3.34 FEET 

3301 nv c w w e ~ o  mar rHw m r N s  
- - 

PAGE 1 7  

S E W  DEPTH M E L  CRIUS WSELK EG HV HL OLOSS L-BWK ELEV 
ALOE ACH 

WTN 
N A  R-BWU ELEV 

SLOPE XLWL XLCH 
XNL XNCH XNR 

XLOBR ITRIAL ID€ 
"OL E U l l N  SSTA 

ICCUT CORAI) TOWID ENDST 

3302 WARNINQ8 COmEYINCL CHWeE WTSlOE OF ACCEPTABLE W. 1(IUT10 - 1.64  

PRESSURE A N  WEIR FLW.  W.lr Suhre.nc. 8.s.d on TIUPEZOIOAL .hap. 

EGPRS EGWC H3 W E I R  QPR BAR- TRAPEZOID ELLC ELTRD WEIRLN 

780.32 777.01 
An- 

0.00 2817. 14682. 996. 989. 771.50 773.50 100. 

. S E W  4936.000 
3280 CROSS SECTION 4936.00 EXTENDED 10.OS FEET 

3302 WARWINGI CCXYZYWCE S H U I M  OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.80 

1 
0 1 ~ ~ ~ 9 2  13130:26 PAGE 1 8  

T I  FLOW CONTROL DISTRICT OF VARICOPA COUNTY - CONTMCT FCD 90-67 
T2 GILA BEN0 AREA FLOODPUlN DELINEATION STUOY BY BURGESS L NlPLE 
T3 SANO TANK WASH J. HISCHLER - (502) 244-8100 

J1 ICHECK I W  NlNV I D l R  STRT METRIC W I N S  Q WSEL FQ 

6 764.63 

J2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlH ITRACE 

15 -I 

1 
OlAPR92 13130126 PAGE 19 

SECNO DEPTH N E L  CRIWS WSELK EG 
QLOB QCH QROB 

HV HL OLOSS L-BANK ELEV 

?lWE VLOB 
ALOB ACH 

VCH VROB XNCH XNR ELMIN SSTA 
VOL 
WTN 

W A  
XNL 

R-BANK ELEV 

SLOPE XLOBL X L W  XLOBR ITRIAL IDC ICONT CORAR TOWID ENOST 

CCtN- 0.300 CEHV- O.6W 
1490 NH CARD USE0 
. S E W  4822.000 

3266 OIVIOEO F L W  

3280 CROSS SECTION 4822.00 EXTENDED 0.14 FEET 

3720 CRITICAL DEPTH ASSUKD 
4822.000 9.84 764.64 764.64 764.63 766.63 0.99 0.00 0.00 763.20 

25000.0 476.6 18776.4 5748.0 193.4 2126.3 1252.5 
0.00 2.46 

0.0 
8.83 

0.0 764.20 
4.59 0.036 0.030 0.033 0.000 754.80 9126.70 

0.0062Jll 600. 971. 900. 0 4 0 0.00 2086.94 l l 2 5 2 . 1 4  

CCHV- 0.300 CEHV- 0.800 
.SECNO 4887.000 

3301 HV CHAHQEO H)RE THAN HVINS 

3 M 6  20 TRIALS ATTEMPTED USEL,NSEL 



3693 PROBAULE MINIWUI SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSUYO 

4857.000 11.- 771.98 771.98 0.00 776.95 4.98 
25WO.O 

1.30 2.00 772.40 
0.0 25000.0 0.0 0.0 1395.8 0.0 11.6 5.4 772.90 

0.00 0.00 17.91 0.00 0.000 0.030 0.000 0.000 760.90 9929.00 
0.007175 100. 185. 270. 20  8 0 0.00 140.99 10069.99 

SPECIAL BRICGE 

5227 D~RUTREM ELEV IS 770.2) . NOT 771.98 HYDRAULIC JW acuns  STREW (IF LOV FLW CONTROLS) 

5 1  XK XKM COFQ ROLEN BYe BWP BAREA SS E L M  ELCHD 
0 5 0  3.00 100.00 140.70 7.00 1186.00 0.00 762.W 761.90 

. S E W  4868.000 
3280 C ~ S S  SECTION w . 0 0  EXTENDED 4.17 FEET 

1 
OlAPR92 13830125 PAW 20 

S E W  DEPTH M I L  CRNS WSELK EG HV HL OLOSS L-BANK ELEV 
?IK El %! != XNL ACH XNCH A XNR VOL W A  R-BANK ELEV 
SLWE XUML XLW 

WTN 
XLOBR ITRIAL IOC 

E W I N  SSTA 
ICON1 CORAR TOWID ENDST 

3302 WARNINGt CWEYWCE C W m E  WTSIOE OF ACCEPTABLE WM. KRATIO - 1.82 

PRESSURE AND WEIR FLW. weir Suhrrg.ns. 8.s.d on TRAPEZOIDAL Shap. 

EGPRS EGWC H3 W E I R  QPR BAREA TRAPEZOlO ELLC ELTRD WEIRLN 
AREA 

703.02 780.17 0.00 4510. 20489. 1186. 1190. 771.30 773.30 100. 

'SECNO 4887.000 
3280 CROSS SECTION -7.00 EXTENDED 4.47 FEE1 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA 55 
1.05 

ELCHU ELCHO 
1.60 3.00 100.00 140.70 7.00 996.00 0.00 764.10 763.60 

.SECNO 4898.000 
3280 CROSS SECTION 4898.00 EXTENDED 8.68 FEET 

3301 HV CHANGEO lDRE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.51 

1 
OlAPR92 13:30125 

SECNO DEPTH N S E L  CRlWS WSELK EG 
Q 

n v  
QLOB QCH 

HL 
QROB ALOB ACH 

OLOSS L-BANK ELEV 

TIME VLOO vcn 
A N 8  

VROB 
VOL WA R-BANK ELEV 

XNL XNCH XNR WIN 
SLOPE XLOBL XLCH XLOBR ITRIAL 1OC 

E W I N  SSTA 
I C W T  CORAR TOWID ENOST 

PRESSURE AN0 WEIR FLW. w.lr Subn*rg.nc. 6.s.d on TRAPEZOIDAL Shap. 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 

792.82 780.41 
AREA 

0.64 9206. 15775. 996. 989. 771.50 773.60 100. 

'SECNO 4936.000 
32- CROSS SECTION 4935.00 EXTENDED 15.37 FEET 

3301 HV CHANGE0 W)RE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.91 

PAGE 2 1  

PAGE 22 



........................... I.I......... 
HEC-2 WATER SURFACE PROFILES 

V.r.ion 4.6.21 h y  1991 ..................................... 
THIS RUN EXECUTE0 OIAPR92 13:30:33 

HOW- ASTERISK (') AT LEFT OF CROSS-SECTION N M L R  I N O I U T E S  MESSAGE I N  S W R V  OF ERRORS LIST 

S*)0 TANK W I Y (  STWICTURE 

S W R V  PRINTOUT 

M E L  'a VCH 

0.36 
1.78 
3.56 
6 .22  
8.83 

2.83 
10.53 
13.22 
15.95 
17.91 

3.52 
8.44 

10.48 
12.58 
12.23 

5.17 
9.53 

11.60 
13.49 
12.93 

4.31 
7.84 

10.00 
9.86 
9.89 

DEPTH SSTA ENDS1 QLOB PRO8 ELTRO 

01APR92 13130126 PAGE 23 

SECW ELnIN M E L  'a VCH DIFVSX TOW10 DEPTH SSTA ENDST QL08 PRO8 ELTRD 

4936.000 764.30 766.46 1000.00 4.66 
4936.000 764.30 769.52 5000.00 

0.87 152.47 2.16 9921.38 10073.86 0.36 3.39 0.00 
6.52 

4936.000 764.30 772.68 10000.00 
1.05 252.70 5.22 9850.00 10102.70 664.54 137.29 

6 .72  
4936.000 764.30 778.04 17500.00 

1.63 290.00 8.38 9850.00 10140.00 1937.45 733.45 
6.21 

4936.000 764.30 783.37 25000.00 
1.50 290.00 13.74 9850.00 10140.00 3745.66 2276.04 

6.07 1.49 290.00 19.07 9850.00 10140.00 5441.07 3791.43 

1 
01APR92 13i30:26 PAGE 24 

S W R V  OF ERRORS AN0 SPECIAL NOTES 

CAUTION SECNU- 4822.000 PROFILE- S CRITICAL DEPTH ASSME0 

WARNING SECW- 
CAUTION SECNO- 
CAUTION SECNU- 
CAUTION SECHO- 
CAUTION SECHO. 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECW). 
CAUTION SECHO- 
CAUTION SECNU- 
CAUTION SECNU- 
CAUTION SECNU- 
CAUlION SECHO- 

PROFILE- 1 
PROFILE- 2 
PROFILE- 2 
PROFILE- 2 
PROFILE- 3 
PROFILE- 3 
PROFILE- 3 
PROFILE- 4 
PROFILE- 4 
PROFILE- 4 
PROFILE- 5 
PROFILE- 5 
PROFILE- 5 

RANGE 

CAUTION SECW). (8611.000 PROFILE- 2 HVDRAULIC JUHP D.S. 
WARNING SECHO- (8611.000 PROFILE* 2 CONVEYANCE CWNGE OUTSIDE ACCEPTABLE RANGE 
CAUTlON S E C W  (8611.000 PROFILE- 3 HVORAULIC J W P  0,s. 
WARNINO S E C W  (8611.000 PROFILE- 3 CONVEYANCE CHANGE OUlSIDE ACCEPTABLE RANGE 
ClUTION SECKh (8611.000 PROFILE- 4 HYDRAULIC J W  0 , s  
WARNINO S E C W  (8611.000 PROFILE- 4 CDNVEVANCE CHWGE &TSIOE ACCEPTABLE RANGE 
CAUTIW SECHO- (8611.000 PROFILE- 5 HYDRAULIC J W P  0,s 
WARNING SECW m . 0 0 0  PROFILE- 5 CONVEVANCE CHANGE WTSIDE ACCEPTABLE RANGE 

WARNING S E C W  4887.000 PROFILE- I CWVEVANCE CWNGE OUTSIOE ACCEPTABLE RANGE 

WARNING S E C W  L938.000 PROFILE- 3 CWVEVANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
YAUNINO SECMI- 4916.000 PROFILE- 4 CONVEYANCE CHANGE OJTSLOE ACCEPlA6.E RANGE 
1AIINING SECHO- 1936.000 PROFILE- 5 CONVLVANCE C W G E  OJTSIOE ACCEPTABLE RANGE 



1.............................................. 
HEC-2 WATER SURFACE PROTILES 
V.Fsi01 4.6.21 May 1 9 9 1  
386 Elt.ld.d n*IDv .."ion Au u s t  1991 : . ~ o d s o m  L Assoc~.~... I n =  1- i00-$3~-8069 . RUN OATE OlAPR92 TIME 13:30853 .............................................. 

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

1 
X X XXXXXXX XXXXX XXXXXXX 

OIAPR92 13130153 PAGE 1 

..................................... 
HEC-2 WATER SURFACE PROTILES 

V."lon 4.6.2: Ma), 1 9 9 1  ..................................... 
THIS RUN EXECUTED OlAPR92 13:30x53 

T I  F L m O  CONTROL OISTRICT OF HLRICOPA CWNTV - COWTRACT FCD 90-67 
12 G I U  BEND ARC* FLCCOPUIN OELINEATICU STUOl BY BURGESS L NlPLL 
1 3  S U M  TANK WASH STRUCTURE C J. MISCHLLR - (602)  244-8100 

J l  ICHECK I W  N I W  IOIR STRT METRIC HVINS Q WSEL FQ 

2 -1 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 -1 . 
J3 VARIABLE CODES FOR S U W R V  PRINTWT 

38 42 I 43 4 8 
13 

26 
15  

5 1  
40 

53 54  

INTERSTATE 8 CULVERT EAST OF SAND TANK WASH. THIS -EL I S  USE0 TO 
GENERATE A RATING CURVE FOR USE I N  CCNPUTING AN ELEVATION UPSTRElW 
OF INTERSTATE 8. 

UIER FLDV I S  NOT ANTICIPATED. THEREFORE USE O W V  RDLEN - l o o  FT 
REPEAT SECTION 4857 AT UPSTREIUI FACE OF CULVERT. 

1 
01APR92 13:30:53 PAGE 2 

REPEAT SECTIOU 200 FT UPSTRE/VI FOR CCUTRACTION LOSSES. USE PSXECE - 
0.1 

SECW DEPTH N E L  CRIWS WSELK EG 
QLDB 

HV HL 
QROB ALOB ACH 

OWSS L-BANK ELEV 
?I, VLOB %; VROB XNL 

AWE VOL l W A  R-BANK ELEV 
XNCH 

SLOPE XLOBL XLCH 
XNR WTN 

XLOBR ITRIAL IOC ELMIN SSTA ICO)(T CORAR TOPWIO ENDST 

CCHV- 0.300 CEHV- 0.500 
5 E C W  4822.000 
2096 WSEL NOT GIVEN. AVG OF HLX, MIN USED 
3720 CRITICAL DEPTH ASSUIED 

4822.000 1.75 765.25 765.25 0.00 765.63 0.39 
1000.0 367.8 482.3 149.9 119.5 0.00 

7 4 . 9  0.00 764.00 
0.00 3.08 6.44 

48.7 0.0 0.0 764.00 

0.000849 0. 0 .  0. 0 1 6  0 
3.08 0.035 0.030 0.035 0.000 763.50 238.56 

0.00 319.48 558.03 



3686 2 0  TRIAL5 ATTEMPTED USEL N S E L  
sssr P R U ~ A ~ L E  HINIW SPCCIFIS ENERGV 
3720 C R I T l U L  DEPTH ASSULD 

3496 OVERIWK AREA ASS- NOH-EFCECTIVE. ELLEA- 790.00 ELREA- 790.00 

SPECIAL CULVERT 

SC CUW CWV EHlLC COFQ ROLEN RISE 
3 0.014 0.40 3.00 100.00 8.00 1O.W 176.00 8 

SPW CULVLN CHRT 

CWlRT 8 - BOX CULVERT WITH CURE0 WINGIALLSI NO INLET TOP E W E  BEVEL 
SCALE 1 - VINWALLP CURED 3 0  TO 76 DEGREES 

. S E W  48W.WO 

SPECIAL CULVERT WTLET CDNTWL 
EGIC - 769.190 E U Y  - 769.669 P M E -  767.756 ELTRD- 790.000 

3301 HV C W B L D  HJRE T W  HVINS 

SCL ELCHU EUW) 
1 764.00 764.00 

P A M  4 

SECW DEPTH M E L  C R I B  WSELK EG HV HL 
ALOB 

OLOSS 
QrnB 

9IMC : E v,, 
ACH AROI VOL W A  

XNL XNCH XNR WTN E W I N  
SLOPE XLOBL X L W  XLOBR ITRIAL 1DC lCOllT CORA8 TOW10 

L-OWK ELEV 
R-OWK ELEV 
SSTA 
ENOST 

3302 WARNING: CONVEYANCE CWNGE WTSIOE OF ACCEPTABLE RANGE. KRATIO - 1.70 

SPECIAL CULVERT 

EBIC 
769.19 769.67 

H4 W E I R  QCULV 
0.41 

VCH ACULV ELTRD WEIRLN 
0. 1000. 7.079 240.0 790.00 0. 

3496 OVER6WK AREA A S S W D  NOH-EFFECTIVE. ELLEA- 790.00 ELRU-  790.00 

.SECNO 4936.000 

3302 WARHINGr CONVEYANCE C W G E  OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.57 

PAGE 5 

11 F.WD CONTROL OlSIRICT OF WRICOPA COYNTV - CONlRlCT FCO 90-67 
12 G I U  BEN0 AREA F L W D P U I N  OELIhEAlION STLO1 BV ILRGESS . NIPLE 
11 SMO TANK BEhOER WASH J. MISCHLER - (602) 214-8100 

J 1  ICHECX 1NQ NINV IOIR STRT METRIC HVINS Q WSEL 

3 -1 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN ALWC 1BW CHNIH 

2 -1 

PAGE 5 

SEEN0 DEPTH M E L  CRIVS WSELK EG 
9 QLOI 

HV HL 
QRO6 ALOB ACH 

DLOSS 

TIME VLOB % VROB 
A m 8  VOL W A  

XNL XNCH XNR YTN 
SLOPE XLOBL XLCH 

E W I N  
XLOBR ITRIAL IOC ICONT CORAR TOWlD 

L-BWK ELEV 
R-BANI ELEV 
SSTA 
ENOST 

CCHV- 0.300 CEHV- 0.500 
.SECW 4822.000 
2096 VSEL HOT GIVEN. AVG OF W X .  MIN USED 
3280 CROSS SECTIOH 4822.00 EXTENDED 0.09 FEET 

3720 CRITICAL DEPTH ASSLUED 
UUZ.000 2.09 766.59 766.59 0.00 766.03 O . U  0.00 

1630.0 6 9 7 6  657.0 275.4 192.2 
0 .00  

91.8 78.6 0.0 
0.00 3.63 7.16 3.11 0.036 0.030 0.03s 0.000 763.60 

0 . 0  

0.009295 0. 0. 0. 0 19 0 0.00 379.09 



3686 2 0  TRIALS A T T W T W  WSEL N S E L  
3693 PWUAOLE M I N I W  SPECIFI~ ENERGY 
3720 CRITICAL DEPTH AS- 

@ 
3496 O V E R W  AREA ASSWE0 NDN-EFFECTIVE. ELLEA- 790.00 ELRU- 79O.W 

4807.000 4.91 768.91 7 M . 9 1  0.00 770.96 2.05 1.06 0 .81  7M.00 
1630.0 0.0 1630.0 0.0 0.0 141.7 0.0 0.7 0.6 7M1.00 

0.00 0.00 11.50 0.00 0.000 0.030 0.000 0.000 754.00 445.00 
O . W W M  130. 110. 120. 2 0  17 0 0 . W  35.00 480.00 

SPECIAL CULVERT 

SC CUNO C W  fNTLC COFQ 
3 

RDLEN RISE SPW CULVW CHRT SCL 
0.014 O.W 3.00 100.00 8.00 10.00 176.00 8 1 

ELCHU ELCHD 
764.00 764.00 

CHIRl  8 - M* W L V E R T W I M  FUREO WINWALLS~ NO INLET TOP EWE 8EVEL 
SCALE I - WINWALLS P U P S 0  3 0  TO 7 5  DEGREES 

. S E W  4890.000 
1 

OIAPR92 1 3 r l o t 6 3  PAGL 7 

S E W  DEPTH M E L  C R M  WSELK EG HV HL OLOSS L-BWK ELEV 
9 m  91, != % vwo 

A L a  ACII A N  VOL lWA R-BbNK ELEV 
XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLWL XLCN X W R  ITRIAL IM: lCDWT CORAR TOWID ENDST 

SPECIAL CULVERT UJTLET c m m L  
EGIC - 771.263 E U Y  - 771.755 P M E -  768.906 ELTRD- 790.000 

3301 HV CHANGED W E  TWH W I N S  

3302 WARNINGf CONVEYANCE CHWBE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.90 

SPECIAL CULVERT 

EGIC E O X  H4 W E I R  QCULV VCH ACULV ELTRO WEIRLN 
771.26 771.75 0.79 0. 1630. 7.831 240.0 790.00 0. 

3495 OVERBWK AREA A S S U M  IOII-EFFECTIVE. E L L U -  790.00 ELREA- 790.00 

. S E W  4936.000 

3301 HV CWINGEO MORE THW HVlNS 

3302 WARNlNGr CONVEVUKE CHANGE W l S t D E  OF ACCEPTABLE RANGE. KRATIO - 2.18 

PAGE 8 

T I  FLOOD CONTROL OlSTRlCT OF K4RlCOPA CWNTV - CONTRACT FCO 90-67 
1 2  G I U  BEND AREA F L O m P U I N  DELINEATION STUD* 8 I  BURGESS k NIPLE 
1 3  S M  TANK L BENDER WASH J. WISCHLER - 1602) 244-8100 . . 
J 1  ICHECK INW N I W  I O I R  STRT METRIC HVlNS Q WSEL FQ 

4 -1 

J Z N P W F  IPLOT PRWS XSECV XSECH FN ALLDC IBW CHNlU ITRACE 

15 -1 

1 
olAPR92 13i3Or53 PAGE 9 

SECW DEPM M E L  CRIYS =ELK EG HV HL 
qL00 

OLOSS L-BANK ELEV 

TIHE vLoB ?% $22 ALOE ACH VOL W A  R-BANK ELEV 
WTN XNL 

SLOPE XLWL X L W  
XNCH XNR ELMIN SSTA 

XLOBR ITRIAL IM: ICON1 C O W  T O W I D  ENDST 

.PROF 3 
0 

ccm- o.300 CEHV- 0.500 
. S E W  .822.000 
2096 WSEL NOT GIVEN. AVO OF W X ,  MlN USED 
3280 CROSS SECTION 4822.00 EXTENDED 0.53 FEET 

3720 CRITICAL DEPTH A S S U M  
4822.000 2.53 766.03 766.03 0.00 766.64 0.62 0.00 0.00 764.00 

3000.0 1469.9 976.5 551.6 293.9 113.9 128.5 
0.00 5.00 8.59 

0.0 0.0 764.00 
4.29 0.035 0.030 0.035 0.000 763.50 200.00 

0.010042 0. 0. 0. 0 19 0 0.00 406.73 606.73 



3 3 0 1  HV C W D  WRE T W  W I N S  

3-1 2 0  TRIALS ATTEMPTED YOEL N S E L  
3693 PRODABLE M l N I W Y  SPCCXFI~ ENERGY 
3720 CRITICAL DEPTH ASSUTD 

3 4 0 1  OVERlANK A R U  ASWLD WOW-TFFLCTIVF. E L L U -  790.00 ELREA- 790.00 

SPCCIAL CULVERT 

SC CUNO C W  ENTLC COFO RDLEN RISE 
3 SPAN CULVW CHRT SCL ELCHU ELCHD 

0.014 0.40 3.00 100.00 8.00 10.00 176.00 8 1 764.00 764.00 

CWRT 0 - BOX CULVERT WITH FUREO WINWALLSi NO INLET TOP E W E  BEVEL 
SCALE I - WINWALLS FURED 3 0  TO 75 DEGREES 

. S C W  U)M.OOO 
1 

OlAPRO2 13130163 PIG€ I 0  

S E W  DEPTH N E L  C R M  WSELK EG HV 
Q N 1  

HL 
*LOB 

OLOSS L-BANK ELEV 

?IWL %z VW V N l  XNL X K H  A m  XNR W A  R-BANK ELEV 
SLOPE X W L  X L W  

VTN 
XLOBR ITRIAL IDC 

E W I N  SSTA 
I C f f l l  COMR TOWID EHDST 

SPECIAL CULVERT INLET CONTNL 
EGIC - 776.496 E M C  - 773.470 POISE- 770.939 ELTROI 790.000 

3 2 M  CROSS SECTION 4890.00 EXTENDED 3.49 FEET 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNlNGr COWEYANCE CHANGE WITSIDE OF ACCEPTABLE RANGE. KRATID - 2.54 

SPECIAL CULVERT 

EGIC E M C  H4 W E I R  QCULV VCH ACULV ELTRO WEIRLN 
776.50 773.47 2.47 0. 3000. 8.064 240.0 790.00 0. 

X C 6  JVLYIIXNK AREA ASSUIED KW-EFFECTIVE. E L L U -  790.00 ELREA- 790.00 

.SECW 4936.000 
32- CROSS SECTICU 4936.00 EXTENDED 4.68 FEET 

3301 HV CHWOED WRE THAN HVINS 

3302 WARNINGS CCUVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE. KRATIO - 3.65 

1 
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..................................... 
HEC-2 WATER SURFACE PROFILES 

V.r.ien 4.6.2' Hay 1991 ................. .................... 
THIS RUN EXECUTED 01APR92 13130:56 

WTE- ASTERISK (.I AT LEFT OF CROSS-SECTION NWBER INDICATES MESSAGE I N  S U W R Y  OF ERRORS L I S T  

SlWD TANK WASH STRUCTURE 

S W R Y  PRINTOUT 

SECW ELNlN N f E L  9 VCH DIfUSX TOPWID DEPTH SSTA ENOST QLO8 QRW ELTRD 



• 5 W R V  Of ERkUUS AW SPECIAL mTES 

CAUlICU S E U P  4822.000 PROFILE- 1 CRITlCAL DEPTH ASSUED 
C A U l l h  S E W  4822.000 PWFILC- 2 CRITICAL OEPTH l d S U T D  
C A V I I W  S E U P  ~ ~ 2 . 0 0 0  PROPILE- 3 c~ITICAL DEPTH l d s w ~  
CAVIICU S E U P  4867.000 PROPILL- 1 CRITICAL OEPTH ASSUTD 
CAUTICU S E U P  4867.000 PROPILE- 1 PROMILE M I N I Y I I  SPECIFlC ENERGI 
CAUTION S C U D .  4867.000 PROFILE- 1 20 TRIALS A T T W T E D  10 OALWCE WSEL 
CAUTICU S E U P  4867.000 PWFILE- 2 CRITICAL DEPTH ASSUyD 
CAVI~CU scan- 4667.000 P w n r r -  2 PRO~ABLE n l u t u  SPECIFIC ENERGV 
CAUTICU SE- 4887.000 PROFILE- 2 20  TRIALS ATTDDTLD 10 6ALWCE USEL 
CAUTICU S E W  4667.000 PROPILE- 3 CRITICAL DEPTH ASSVIED 
CAUlICU S E U P  4867.000 PROPILE- 3 PRO6ABLC M l N l W  SPECIFIC ENERGY 
CAUTION S E U P  U167.000 P W I L E -  3 20  TRlALS ATTWTEO TO BALWCT USEL 

WII(W1NG SE* 4890.000 PROFILE- 1 CCUVEVANCC C- M S I O E  ACCEPIAOLE RANGE 
WARNING S E U P  4890.000 PROPILE- 2 CONVEYANCE CHW6E WTSIDE ACCEPTAIILE RANGE 
WAWINQ S E U P  4890.000 PROPILE- 3 CCUVEYANCE C- WTSIDE ACCEPTAIILE RANGE 

WARNIN0 S E U P  4916.000 PROFILE- I COIIVEYANCE CWJmE WTSIDE ACCEPTABLE RANGE 
WARNING S E C W  4936.000 PWFILE- 2 CCUVEVANCE C m  WTSIDE ACCEPTAIILE RANGE 
WARNING S E W  4 9 1 . 0 0 0  PROFILE- 3 CCUVEVANCE CHIW6E WTSIDE ACCEPTAIILE RANG€ 

c~aaRaUtI(*d.-c- 

A p r i l  1. 1992 



HEC-2 WATER SURFACE PROFILES 
V.P.ion 4.6.21 b y  1 9 9 1  
386 Ent.nd.d w r y  v.rsion. August  1991 . 
bd.0. L As.0~1at.l. 1°C 1-800-236-8069 . 
RUN M T E  OIAPR92 TIME 13:31:22 . .............................................. 

..................................... 
HEC-2 WATER SURFACE PROFILES 

Vers ion  4.6.21 nay 1 9 9 1  ..................................... 

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

~. ~- 

PACT 1 

THIS RUN EXECUTED OlAPR92 13:31122 

T I  FLmO CCUlROL DISTRICT OF MRfCOPA CWNTV - CONTRACT FCO 90-67 
72 G I U  BEND A R U  F L m D P U I N  DELIhEATION STUOV 8V BURGESS L NIPLE 
TJ CI32 WEIR F L W  TO WEST J. MISCHLER - (602) 244-8100 

J 1  ICHECK INQ N I W  I D I R  5711 METRIC HVlNS Q WSEL F q  

2 0.0037 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlH ITRACE 

1 - 1 

53 VARIAILE CODES FOR S U W R V  PRINTOUT 

38 42 1 43 26  5 1  4 8 53 54 
I 3  15  40 

51.6 STRT - (764-760)/1070 FT - 0.0037 FT/FT 

THESE RESULTS ARE C W I N E D  WITH OTHER RUNS TO OETEWINE THE SPLIT 
AT INTERSTATE 8. 

OlAPR92 13131122 PAGE 2 

SECNO DEPTH N E L  CRIWS VSELK EG HV HL OLOSS L-BANK ELEV 
QLOI W H  QROI ALOB ACH VOL W A  R-BANK ELEV 

WTN 9 1 ~  VLOB VCH VROB XNL XNCH XNR ELMIN SSTA 
SLOPE XLOBL XLCH XLO8R ITRIAL IDC ICON1 CORAR TOW10 ENOST 

. P W  1 

CCHV. 0.100 CEHV. 0.300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF M X .  H I N  USED 

3496 OVERBWK AREA ASSWED NO(-EFFECTIVE. ELLEA- 766.00 ELREA- 766.00 

SPECIAL BRIDGE 

8 XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 
0.90 1.25 2.60 0.00 0.10 0.00 0.01 0.00 764.00 764.00 

9ECNO 2.000 

3302 WARNINDf CONVEYANCE C W G E  WTSlOE OF ACCEPTABLE RANGE. KRATIO - 7.10 

PRESSURE AND WEIR F L W .  W e i r  Submrg.ns. 0.s.d on TRAPEZOIDAL Shap. 

C i a a R a ~ l + , b r Y o ~ l o n  

A p r i l  1. 1992 



EGPRS EGWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRO WEIRUl .......... 767.61 AREA 
0.00 3008. 0. 0. 0. 765.00 766.00 565. 

11 FLCOD CCUTROL OISTRICT OF WRICOPA CWNTV - CWTRACT FCO 90-67 
1 2  GILA BEND AREA F L m O P U I N  OELINEATIW S T W 1  BY BURBEIS L NIPLE 
1 3  I L W  SPLIT A1 1 - 0  J. M I S ~ ~ L E R  - (602) 2.a-8100 

J1 ICHECK I H q  N I W  I D I R  STRT METRIC HVINS Q WSEL FQ 

3 0.0037 

J2 N P W  I P U n  PRFVS XSECV XSECH FN ALLCC IBW CHNIM ITRACE 

2 -1 

S E W  DEPlH M E L  CRIYS WSEU EG HV HL OLOSS L-BNlK ELEV 
QROB 

TIME E E VROB 
A m  ACH A N D  VOL TYA R-BWK €LEV 
XNL XNCn XNR WTN ELMIN SSTA 

SLOPE XLOBL X L t n  XLO0R I T R I A L  IDC I C W T  CORAR TOWID ENMT 

.PIIOF 2 

CCHV- 0.100 CEHV- 0.300 
.SECW 1.000 
2096 WSEL NOT GIVEN. AVG OF WAX. MlN USED 

1.000 4.33 766.33 0.00 0.00 766.66 0.33 0.00 0.00 772.00 
6000.0 0.0 6000.0 0.0 0 . 0  1303.7 0.0 0 .0  0.0 771.20 

0.00 0.00 4.60 0.00 0.000 0.035 0.000 0.000 762.00 1556.51 
0.003702 0. 0 .  0 .  0 0 5 0.00 547.63 2114.14 

SPECIAL BRIDGE 

S8 XK XKOR COFQ ROLEN BWC BWP BAREA SS ELCHU ELCHO 
0.90 1.25 2.60 0.00 0.10 0.00 0.01 0.00 764.00 764.00 

.SECK) 2.000 

3302 WARNING: CCUVEYANCE CWNBE CUTSIDE OF ACCEPTABLE RANGE. KRATIO - 4.84 

PRESSURE AN0 WEIR FLW.  W.tr Subn*rg.nc. 8es.d on TRAPEZOIDAL Shape 

EGPRS EGUC ~3 WEIR a p n  BAREA TRAPEZOID ELLC ELTRD WEIRLN .......... 768.66 AREA 
0.00 6032. 0. 0. 0. 765.00 766.00 767. 

PAGE 4 

PAGE 5 

11 FLCOD CONTROL DISTRICT OF WRICOPA COUNTY - CONTRACT FCO 90-67 
TZ G I U  BEND AREA F L m D P U I N  DELINEATIW STUDY BY BURGESS 6 NIPLE 
1 3  F L W  SPLIT AT 1-8 J. HISCHLER - (602) 244-8100 

J 1  ICHECK IW NINV IOIR STRT METRIC HVINS Q WSEL FQ 
4 0.0037 

J Z N P R O F  lPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

3 - 1 

1 
OlAPR92 13831:22 PAGE 6 

SECW DEPTH M E L  CRIW WSELK EG HV 
QLOB W H  QROB ALOB 

HL OLOSS L-BANK ELEV 

%HE vLoB 
ACH AROB 

v c n  VROB XNL XNCH 
VOL W A  R-BANK ELEV 

SLOPE XLOBL XLW 
XNR 

XLOBR ITRIAL IDC 
WTN ELMIN SSTA 

I C W T  CORAR TOWID ENOST 

CCHV- 0.100 CEHV- 0.300 
.SECW 1.000 
2096 WSEL W T  GIVEN, AVG OF WAX. MIN USED 

1.000 5.02 767.02 0.00 0.00 767.42 
8700.0 

0 . 4 1  
0.0 8700.0 0.0 

0.00 0.00 772.00 
0.0 1701.9 

0.00 0.00 
0.0 0.0 

5.11 
0.0 771.20 

0.003763 
0.00 0.000 0.035 0.000 0.000 762.00 1498.19 

0. 0. 0. 0 0 4 0.00 618.17 2116.36 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN 8YC BWP 
0.90 

UAREA 5s  
1.25 2.60 0.00 0.10 0.00 0.01 

ELCHU ELCHO 
0.00 764.00 764.00 



. S E W  2.000 

3302 WAIVllWt CWCYANCE C W M E  OUTSIDE OF ACCEPTABLf RANOE. KRATIO - 4.04 

PRESSURE AJIO WEIR FLW, W e i r  Suhrrg.ns. 8.s.d on TRAPEZOIDAL Shap. 

EOPRS EGLW H3 W E I R  QPR BAREA TRIPE2010 ELLC ELTRD Y E I R W  .......... 769.U 0 . W  8710. 0. 0. 0. 766.00 766.00 899. 
AREA 

1 
OlAPR92 13131r22 PAGE 7 

T I  F L m  CONTROL DISTRICT OF IURICOPA COJNTY - CONTRACT FCO 90-67 
1 2  GIU SEW AREA r i m P u I n  OELI~EATION STUDY BY BURGESS L ~ I P L C  
T l  F L W  SPLIT AT 1-8 J .  YISCHLER - (602) 244-8100 

J I  ICHECK IM N I W  IOIR STRT METRIC HVINS Q WSEL FO 

5 0.0037 

J2 N P W  l P U n  PRFVS XSECV XSEW FN ALUK. I8W CMIY ITRACE 

15 -1 

PAGE 8 

S E W  OEPTH N E L  CRIUS WSELK EG 
QLOB Qcn 

HV 
ALOB 

HL OLOSS L-BANK ELEV 

91ME VLOB VCH . $E: ACH AR08 VOL N A  
XNL XNCH 

R-BIWK ELEV 

SLOPE XLOBL XLCH 
XNR ww 

XLOBR ITRIAL IDC 
E W I N  SSTA 

ICONT CORAR TOWID ENOST 

'PWF 4 

CCHV* 0.100 CEHV. 0.300 
.SECW 1.000 
2096 WSEL HOT GIVEN. AVG OF MAX. MIN USED 

1.000 5.72 767.72 
12000.0 

0.00 0.00 768.20 0.- 0.00 
0 . 0  12000.0 0.0 0.0 0.0 0.00 772.00 

0.00 0.00 
0.0 2161.1 

5.55 
0.0 771.20 

0.003743 0. 0. 0. 0 
0.00 0.000 0.035 0.000 0.000 762.00 1428.03 

0 4 0.00 690.62 2118.65 

SPECIAL BRIDGE 

SB XK XKOR COFO 
0.90 

RDLEN BWC 
1.25 2.60 

8WP 
0.00 0.10 

8AREA SS ELCHU ELCHO 
0.00 0.01 0.00 764.00 764.00 

. S E W  2.000 
3280 CROSS SECTION 2.00 EXTENOEO 0.22 FEET 

3302 WARNING* CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE RANGE, XlUTlO - 3.45 

PRESSURE AND WEIR FLW. w.4~ Subn*rg.nc. 8a.d on TUAPEZOIOAL Shap. 

EGPRS EGLWC H3 W E I R  QPR BAREA TRAPEZOID ELLC ELTRD YElRLN .......... 770.20 0.00 12001. 0. 0. 
AREA 

0. 765.00 766.00 1029. 

1 
01APR92 13r31122 PAGE 9 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4 6 2  k4.y 1991 ..................................... 
THIS RUN EXECUTED OlAPR92 13:31:24 

NOTE- ASTERISK ('1 AT LEFT OF CROSS-SECTION NU8ER INDICATES MESSAGE I N  S M R V  OF ERRORS L IST 

C132 WEIR F L W  TO WEST 

S M R V  PRINTWT 

SECW E W I N  WSEL Q VCH O l N S X  TOWID DEPTH SSTA ENOST OLO8 QROB ELTRO 

C l I I  Row wt - UaMorr 

A p r i l  1. 1992 



1 
OlAPn92 13:31r22 

S W U V  C+ E R W S  I)(D SPECIAL WTES 



C133 Summary Data 

C133 Flow Split Hydraulic Calculations Downstream of GBC Summary Page I 



............................................... 
HEC-2 WATER SURFKI  P W I L E S  
V e r s l e n  4.6.28 k y  1 9 9 1  
Y. I!st.Mu k . w  v e r s i o n .  Au ust 1991 : 
Dedsom A AsI.o(.~.s. 11. 1-.0~-8364069 . R M  DATE OUPR92 TIME l l r 3 3 r 0 .  .............................................. 

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

" U.S. A M Y  CORPS W CNQINEERI : 
HY0(10L001C ENOINELRINO CEMlER . 
6 0 9  S E W 0  STREET SUITE 0 
DAVIS. CAL~FWNIA'~~~I~-U(B 

916) 766-1104 : .......... 1 .......................... : 

..................................... 
HLC-2 WATER SURFACE PROFILES 

v.n+on 4.6.2, M y  1991 ..................................... 

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

THIS RUN UECUTEO OUPR92 1183380. 

FLOm C W l W L  OISTRICT O f  WRICOPA CWNTY - CONTRACT fCO 90-67 
1 2  O I U  ITNO A R U  f U l O O P U I N  OELINEAl IW STUDY OY OUROCSS A NIPLE 
1 3  W TANK WASH DCmSTRVY Of C133 J. MISCHLER - ( ~ 0 2 )  244-8100 

J1 ICHECK INQ NlNV l O I R  S I R 1  METRIC HVINS 9 VSEL FP 

2 0.0031 

J Z  N P W  IPLOT PRFVS XSECV XSECH FN ALLOC 11W C W ~ M  ITRACE 

1 -1 

J3 VARIAOLL CWES FOR S W R Y  PRINTWT 

38 42 1 43 26  5 1  4 8 63 S4 
1 3  16 4a 

sccrxws ARC UOELEO AS RIVER MILES 1000. 4.a.. SECTION 676 IS AT 
A POINT ON w rwr WASH 0.676 u p s r n u n  or THE CONFLUENCE WITH THE 
Q I U  RIVER. 

SU6SEUJENT R W  WITH THE NEW SEETICUS SHWEO THAT THE WASHES ARE SPLIT 
O E M  P I W  STREET AN0 THIS HODEL WAS CREATE0 TO ESTIWTE THE P I N  EACH 
WUIH. 

NH 6 0.04 9969.3 0.06 9977.3 0.03 10030.9 0.06 10047.2 0.04 
NH 10284 

1 
02APR92 l l r 3 3 l P d  PAGE 2 



GR 719.6 9012.3 717.6 9123.8 720. I 719.8 9263.0 
GR 722.0 9342.8 9193.0 

722.0 9386.9 722.8 9441.7 724.6 721.2 9293.9 
GR 723.9 9-1.3 722.8 9600.7 722.0 9611.4 722.8 9406.9 724.7 9512.4 
GI  722.4 9720.1 722.4 9750.7 720.0 9700.8 9621.9 722.8 9657.8 
GR 718.9 9810.9 719.0 

720.0 9819.5 9797.4 
720.1 9829.1 719.6 9839.7 718.9 m . 7  

OR 720.5 9850.0 720.5 9871.4 719.7 9846.5 
6R 718.5 9911.5 

720.0 9876.2 
718.6 9916.2 720.8 9892.0 

719.8 9923.8 719.6 
719.9 9903.4 

GR 720.9 9952.5 719.7 9966.0 719.2 9973.9 9930.3 720.5 9940.2 
GR 713.8 10019.0 713.8 10035.8 713.4 99S5.0 

722.4 10055.0 
713.3 10000.0 

GR 722.6 10106.6 722.0 10138.8 723.7 10063.6 
721.1 10338.2 

723.3 10002.6 
GR 713.9 10369.0 713.9 102aE.O 719.5 10363.5 

718.9 10396.0 
716.3 10363.5 

Bo 719.6 10431.4 715.3 10439.9 717.2 10457.9 719.9 726.3 lOY19.8 10400.6 719.5 10424.5 

W 5 0.04 9967.0 0.W 9960.3 
NU 10357 0.03 10034.0 0.06 10100.9 0.04 
X I  3372 56 9957 10100.9 
GII 727.5 7603.3 721.3 11066.6 

330 520 
720.2 8237.6 

502 
GII 721.7 8443.4 719.9 8462.0 720.3 8274.8 

721.0 U 4 . I  721.3 BUIO.7 720.5 8316.9 
GR 7 9  8516.6 722.1 8323.7 720.9 87M.6 720.7 8006.7 

721.1 8491.7 
GR 722.7 8919.7 722.7 89W.3 721.0 9049.9 724.1 9009.5 

722.4 8878.5 
GR 723.6 9191.0 723.1 9254.4 722.9 9296.8 722.1 9329.1 723.8 9131.1 

1 722.2 9360.9 
OUPR92 11:33r00 
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GR 721.4 9395.0 722.0 9637.6 722.5 9 W . 9  
GR 721.6 9770.6 722.7 9786.3 

720.0 
726.1 

9760.5 
9794.3 726.4 9 8 0 . 7  

720.5 9762.2 
611 726.2 9 8 9  725.4 9923.4 723.9 9957.0 719.3 9964.4 

727.0 9847.0 
GR 716.4 9998.3 716.2 10000.0 7 1 5 8  10024.7 7 1 . 9  IOO.34.0 

716.3 9969.3 
611 7 8  100W.8 722.7 10068.4 722.8 10084.4 718.7 10046.5 
Gi) 724.3 l O l M . 1  724.4 10200.8 725.5 10239.9 723.8 10100.9 

725.7 10270.7 
724.6 10139.0 

GR 726.7 10367.0 726.5 10303.1 

NH 5 0.04 9906.9 0.06 9960.6 
NH 10448 0.03 10028.1 0.06 10039.0 0.04 
X I  3470 83 9906.9 10039 420 240 
GR 728.4 7849.4 726.8 7914.7 517 
GR 723.0 8282.5 

726.2 8054.6 
722.4 8303.7 722.0 

724.5 8167.5 
8325.9 723.0 8334.2 

723.0 8228.5 
6 1  723.7 8364.1 722.8 8309.5 723.1 8419.5 724.2 8343.6 
GR 725.5 8660.0 723.8 8577.3 723.1 

721.7 
8476.7 

8 W . 8  
723.8 8512.6 

GR 724.0 8742.6 725.5 8771.3 724.1 8695.9 
725.8 8803.8 724.4 8830.7 

724.0 8714.7 
GR 724.6 8898.3 725.2 8945.7 725.5 8974.2 724.3 8853.4 
GR 722.9 9050.7 723.8 9119.2 725.3 8998.6 

724.2 9141.4 724.7 9189.2 724.8 9007.5 
GR 724.4 9354.2 725.4 9386.3 724.9 9398.9 723.5 9331.0 
GR 722.6 9429.6 723.9 94U.O 723.1 9409.2 

724.9 9467.2 725.3 9508.6 722.5 9419.9 
GR 725.2 9603.7 725.6 9634.8 725.0 9644.7 724.4 724.9 9546.9 
GR 724.0 9699.1 722.7 9717.9 722.3 9729.8 9652.0 725.0 9683.2 
GR 724.2 9818.4 72S.O 9850.0 723.7 

724.6 
9739.6 

9082.5 
724.0 9781.8 

GR 723.7 9928.3 723.1 9942.3 722.4 9946.0 719.1 724.8 9906.9 
9960.5 

723.9 9915.8 
GR 719.4 10000.0 719.2 10028.1 724.2 10039.0 719.6 9990.5 
GR 723.7 10005.2 723.9 10100.4 725.2 10046.5 

724.2 10115.7 725.0 10134.6 
725.0 10073.9 

GR 725.8 10100.0 725.0 10210.1 723.9 10240.4 725.9 10156.3 
GR 726.5 10337.7 727.5 10381.3 728.3 10448.0 721.8 10282.8 723.3 10298.7 

NH 5 0.04 9942.6 0.06 9963.2 
NH 10578 0.03 10009.4 0.06 10098.8 0.04 
X I  3563 80 9942.6 10098.8 4BO 500 
GR 729.3 -72.8 728.6 8903.5 728.6 
GR 727.4 9067.3 

8956.6 
727.0 9102.3 727.6 728.6 

9104.3 
9007.3 

725.7 
728.3 9041.1 e 6 1  726.6 9185.4 726.1 9211.6 726.0 9230.9 726.1 9247.2 9162.3 726.3 9171.9 

GR 727.3 9291.5 726.9 9316.8 726.6 9317.1 726.9 9357.6 
727.1 9271.7 

GR 726.9 9420.5 727.3 9439.8 726.6 9Ub.7 726.2 
726.7 9391.4 

GR 726.4 9525.3 726.4 9549.6 725.5 9559.5 724.9 9570.4 9469.2 726.2 9488.0 
GR 726.9 9596.6 727.0 9617.4 727.9 9639.4 727.3 9661.9 

2 4  9 w . 8  
69 726.6 9717.9 725.9 9730.0 726.1 9762.0 727.4 

727.0 9-7.0 
GR 726.6 9813.1 727.8 9642.1 726.9 9648.7 9797.1 

729.2 
727.5 9804.6 

OR 729.4 9897.3 725.4 9913.6 725.4 9934.2 727.5 9 w . o  726.9 9891.3 
GR 721.8 9963.2 722.7 9979.5 722.3 9991.6 9942.5 

722.5 10011.1 
724.4 9956.9 

GR 722.6 10041.6 723.0 10051.3 722.3 10065.3 722.2 10026.0 
GR 726.8 10115.7 725.8 10136.2 721.8 10089.4 

725.6 10147.8 726.3 10098.8 
GR 728.2 10234.4 728.1 10278.5 727.5 10306.4 727.3 10166.3 728.0 10194.1 
GR 726.2 10339.8 725.9 10354.4 725.3 10363.1 727.1 10323.7 725.2 10370.8 

726.9 10331.1 
GR 727.1 101W.5 728.2 10460.8 728.9 10494.2 726.0 10381.5 729.0 10528.7 729.2 10578.0 

PAPAGO STREET I S  AT RH 3.598 (UN CROSSING. NO STRUCTURE) 

1 
OUPR92 11:331W 

PAGE 4 

NH 5 0.04 9920.6 0.06 9937.9 
NH 10657 0.03 10032.2 0.06 10045.2 0.04 
XI  3657 78 9920.6 10045.2 490 530 
GR 3 8729.9 733.0 8733.5 496 

733.1 8753.1 GR 733.7 0863.6 732.9 8914.4 733.2 
732.5 

8814.3 
8969.7 

733.8 W . 2  
GR 731.6 9016.5 730.9 9031.7 732.0 8991.6 

732.0 9055.8 732.9 
731.3 9004.3 

GR 732.8 9145.9 733.1 9172.2 732.7 9187.0 9074.5 
732.6 

733.0 9104.8 
GR 731.9 9201.1 728.8 9211.3 9193.6 

728.5 9219.3 
732.5 9197.6 

GR 730.2 9262.9 730.4 9297.5 731.1 9346.8 728.5 9236.4 
731.6 

730.2 9240.9 
GR 731.0 9430.5 731.4 9445.2 732.1 9489.6 9396.1 732.8 

731.1 9406.9 
GR 733.3 9665.0 733.0 9698.8 733.0 9762.9 9543.4 

732.2 9789.7 
732.8 9587.2 

GR 731.5 9861.8 731.4 9899.2 731.6 9920.6 724.1 
7 8  9828.3 

G I  724.9 9976.2 724.5 9993.8 9937.9 
724.5 10000.0 724.4 10032.2 724.6 9961.3 

GR 730.7 10064.8 730.6 10074.1 731.1 10005.7 731.4 10045.2 
GR 729.6 10125.3 729.5 10149.6 732.3 10093.6 

731.9 10160.2 732.5 10165.9 729.2 10105.6 
GR 731.0 10219.0 730.5 10230.8 730.5 10273.3 731.3 10284.2 

729.5 10178.0 
611 730.7 10343.3 730.3 10374.0 730.0 10460.6 730.5 10539.9 

731.2 10330.9 
GR 730.0 IOWE.9 730.0 10594.5 730.3 10600.3 731.8 10606.2 730.1 10564.4 
GR 732.7 10616.4 732.8 10630.6 733.1 10657.0 732.7 10609.9 

PIPA STREET (US W T E  80) SPECIAL CULVERT W E L  (CENTERLINE STRUCTURE 
IS rr an 3 . w )  

THE SAND TANK WAW CULVERT WAS FIRST BUILT AS A 6 - w a R E ~  BOX (8 .n .16 .~ )  
AT A UTER DATE W I N  8'H.IZ'W BARRELS WERE MOED WITH 25' OF WEANWENT 
BETWEEN THE NN'AND OW STRUCNRES. 

W l O L  -------- M R  -------- W E L  -------- 
ELCHU 723.1 723.2 
ELCW 723.1 

723.2 
723.1 

RISE 8 8 8 
723.1 

C ~ . 1 - - W t ~ W W a D n r a n , d ~ ~  

Ff1. - C133DS-L.H2 Aprl l  2. 1992 Sect. 3.4.1.4. 5133 pas. 2 



NO. WXE6 2 6 11 
VIDTN 1 2  16.8 16.6 

INCRCASC EXPAMIOW mWTR4CTIOl mLCCICIEWTS. KELP H I W  U I T I L  
A W l N l  U P S T R W  THE O l U  6- W I A L .  

RECUT S E C T ~ ~  3667 AT THC ~#IRWI FACE (N me c u L v r a T s ,  u s €  
PIXECE 1 100 CT 0.0040 rrln 
REPUT BI) CAW SO TlUT THC CWWHEL M R W  C#N 8E WDE TO 
oOmO(11 TO INVERTS O r  THE CULVERT (NWIW. 

USC PSXECE - 723.2 - 723.1 + 0.6 - 0.6 r T  

R r a m T  GR CARDS SO THAT THE CWWEL BOTTW CAN UE WE TO 
CONPOW TO INVERTS OP THE CULVERT OPENINGS. 

SLCW DCPTH M E L  CRlYI  M C L K  EO HV HL 

!WE $! $1 AM"" A M  AROI VOL 
XNL XNCH XNR WN 

SMPE X M I L  XLCH XW6R I T R I A L  IDC l C O l l  CORIR 

PAGE 6 

PAOE 7 

OLOSS L-BANK €LEV 
W A  R-BANK ELEV 
EUI IN SSTA 
TOWID ENDST 



1490 M CARo USW 
* S E W  3IM.000 
2096 WEL NOT GIVEN AVG O f  IUX. MIN USE0 
1630 WIW N VAWES FOR U U ~ E L  C(*DO~ITED 

1490 M CAR0 USW 
.SEW 3277.000 
1530 W IW N VALUES FOR OUNNEL CCUWSITEO 

3265 DIVIDED F U Y  

7105 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH &SSWEO 

3495 OVERWNI< AREA W m D  W-CFFECTIVE. ELLEI- 720.90 ELREA- 723.70 

1490 M CARD USEO 
.SEW 3372.000 
1530 lWmIW N VALUES FOR OUNNEL CC(IPOSITW 

3265 DIVIDED F U Y  

3-5 20 TRIALS ATTMPTW WEL M E L  
3693 PW8ABI.E M I N I M  SPECIFI~ ENERGY 
3720 CRITICAL DEPTH ASSLUED 

3372.000 6.09 721.89 721.89 0.00 722.16 
5WO.O 2297.9 3702.1 0.56 1.01 

0.0 838.8 503.9 0.0 0.14 723.90 
0.07 2.74 7.35 35.1 24.3 723.80 

0.005968 330. 502. 520. 20 13 0 
0.00 0.040 00.043 0.000 0.000 715.80 8011.68 

0.00 1256.18 10066.42 

1 
OUPR92 11:33tW 
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S E W  DEPTH M E L  CRIUS WELK EG 
q w u  

HV 
9808 ALOE ACH 

HL 
AM8 

OWSS L-BANK ELEV 
71% VLO8 % VROB XNL XNCH XNR VOL TYA R-BANK ELEV 
SLOPE XW8L XLCH XW8R ITRIAL IDC VIM EWIN SSTA 

I f m T  COWR TOWID ENMT 

1490 W CARD WE0 
.SEW 3470.000 
1530 W I N G S  N VALUES FOR M E L  CCUWSITEO 

3265 DIVIDED F U Y  

3470.000 5.46 724.56 0.00 0.00 724.79 0.23 2.30 0.03 724.80 5000.0 3247.1 2313.5 439.4 1124.2 M9.5 145.1 
0.10 2.G9 4.93 51.7 37.2 724.20 

0.W4223 420. 517. 240. 3 0 0 
3.03 0.010 0.016 0.040 0.000 719.10 8163.34 

0.00 1417.55 10314.09 

1490 NH CARD USEO 
.SECNO 3663.000 
1530 W I N G S  N VALUES FOR C W E L  CCUPOIITED 

3265 DIVIDED FLW 

3301 HV CWNMD MORE THIW HVlNS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3563.000 5.14 726.94 725.94 0.00 727.72 0.78 2.33 0.17 727.50 
6W0.0 760.6 4951.8 287.6 321.5 641.6 106.4 67.4 

0.12 2.37 7.72 49.7 726.30 2.70 0.010 0.037 0.040 0.000 721.80 9124.58 
0.WMJB 480. 491. 500. 2 8 0 0.00 834.33 10397.66 

1490 NH CARD USEO 
.SECNO 3657.000 
1530 W I N G S  N VALUES FOR CHANNEL CCUPMITED 

3265 DIVIDED FLW 

3301 HV UUWGED MORE TWW HVlNS 

1 
02*PRS2 l l i 3 3 r 0 8  
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S E W  DEPTH M E L  CRIUS WELK EG HV HL 
Am8 

OLOSS L-BANK ELEV 
91% 9:: XNCH XNR YTN VOL TYA R-MNK ELEV 
SLOPE XWBL XLUl XWBR ITRIAL IDC I m T  COWR TOWID ELMIN SSTA ENDST 

CCM- 0.300 CMV- 0.500 

!:P$3%:?0'D::ED 
1530 W I N G S  N VALUES FOR CWHNEL CCUWSllEO 



1 4 m  m CARD cnm 
SPECIAL CULVERT 

8 
E W l U  CWQ RDLEN RISE 

SC - %I4 0.40 
SPAN CULVLN CHRT 

3.00 
SCL 

0.00 8.00 16.60 80.00 8 1 
E L M  cum 

723.20 7 2 3 . a  
CHART 0 - MX CULVERT WITH FURID WlNlUILLSi NO INLET TOP EWE I V E L  
SCALE I - WINWALLS F U R W  30 TO 76 DEPQEES 

.SCW 3693.000 
1630 M I N U  N VALUES FOR -EL CDHPDSITW 

SPECIAL CULVERT OUTLET fOWTllOL 
LDIC - 720.m71 E= - 7x.290 p m i -  731.436 ELTRO- 73z.600 

specIAL CULVERT 

C ~ Z C  CBDE H4 
729.67 732.99 

VCH ACULV ELTRD WLIRLN 
0.17 %:. 6.660 990.4 732.60 0. 

3496 OVERUWK ARCA ASSUED KW-EFFECTIVE. ELLU- 732.20 ELRCA- 733.90 

PAQE 10 

S E W  DEPTH M E L  CRIWS WSELK EO 
a HV HL & A"" 

OLOSS L-8ANK ELEV 
T I r r  !E: YJ ACH AROO VOL WA 

XNL XNCH XNR WIN EWlN SSTA 
O-OWU ELEV 

SLOPE XLOIL XLW X W R  ITRIAL IM ICWT CORAR TOPWID EHD~T 

1490 NH CARD USED 
'SEW 3747.000 

3301 HV CWNBCD WRE THAN WINS 

3496 WCRBANK AREA l S M E D  NQI-EFFECTIVE. ELLEI- 736.70 ELREA- 738.60 

1 
OUPR92 11133108 PAOE 11 

T I  PLOW CWTML DISTRICT OF WLRlCOPA COWTI - CWTRACT FCD 90-67 
TP OIU srrm rarA r L o o o p u l n  orLtNerrrcu r~uov  BY ~UROESS NIPLC 
3 SAND TANK WASH 0 P I I U  ST J. WISCHLLR - (602) 244-0100 

41 ICHECK I W  NlNV IDIR STRT MCTRlC HVINS USEL Fa 

3 0.0031 

J Z N P W P  IPWT PRWS XSECV XSECH FN ALLDC I W  CHNIH ITRACE 

2 -1 

S E W  DEPTH M E L  CRIWS WSELK EQ HV HL O W S  L-BANK ELEV 

Srrr $ 3  811 $&: A"" ACH Am8 VOL WA 
XNL 

R-BANK ELEV 

SLOPE X W L  XLW 
XNCH XNR YTN CWlN SSTA 

XWBR ITRIAL IDC ICONT CDRAR TOWID EWST 

CCHV. 0.100 CEHV- O.NO 
1490 NH CARD USED 
.SEW 3160.000 
2096 WSEL NOT OlVEH AVO OF IUX. HIN USED 
1630 MINOS N VALES FOR MW~EL CCUWSITED 



I490 IU CAU USED 
.SEW 3277.000 
1530 W I N E S  N VAWS FOR -L -1Tm 

3265 DIVIDED FUU 

1490 NH CAR0 USEO 
.SECW 3372.000 
1530 W I N E S  N VALUES F W  -EL CCMSOSITED 

3265 OlVIOED FUU 

PAGE 13 

S E W  DEPTH M E L  C R M  =ELK EG HV 
L O  A m  

HL 
An08 

OLOIS L-8IWK ELEV 
%ME YE: %I $E XNL VOL NA XNCH XNR WN 

R-BWK ELEV 
SLOPE X W L  XLCH X W R  ITRIAL IM: ELMIN SSTA 

ICWT CWIR TORlIO E m T  

1490 NH CARD USED 
.SECW 3470.000 
1530 W I N E S  N VALUES FOR OUmEL COIPOSITED 

1490 NH CARD USEO 
.SECW 3563.000 
I530 WNINGS N VALUES FOR C M E L  CCUWSITEO 

3265 DIVIDED FLW 

718s MINIWM SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSWD 

3563.000 6.12 727.92 727.92 0.00 728.74 0.82 2.66 0.15 727.50 12000.0 3790.8 7109.4 1099.8 1061.9 795.1 2W.7 105.0 
0.09 3.57 8.94 63.1 726.30 

0.005747 460. 491. 500. 1 5 
3.81 0.040 0.037 0.040 0.000 721.80 9052.06 

0 0.00 1264.74 10445.64 

1490 Nn crao usaD 
.SECNO 3657.000 
1530 WNINGS N VALUES FOR CHANNEL CCUWSITED 

3265 OIVIDEO FLW 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSLUED 

3657.000 7.79 731.89 731.89 0.00 732.84 0.95 2.71 0.04 731.50 12000.0 1343.7 7672.8 2913.6 394.7 817.8 818.7 129.2 
0.11 3.40 9.38 76.8 731.40 

3.64 0.040 0.039 0.040 0.000 724.10 8993.53 
0.005097 490. 496. 530. 2 12 0 0.00 1110.24 10606.58 

1 
OUPR92 11:33:08 
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S E W  OEPTH M E L  C R M  WELK EG 
a QLOB 

HV 
ALO0 acn HL OLOSS L-BANK ELEV 

TIME vme %! $2: XNL XNCH xNn n w  voL NA R-BANK E L E ~  
SLOPE XWBL XLCH XWBR ITRIAL IOC ELMIN SSTA ICWT C W R  TOWID ENDST 

CCHV- 0.300 C W -  O . m  
1490 NH CARD USED 
.SLEW 3676.000 
1530 W l N s P  N VALUES FOR OUmEL COIPOSITED 

1490 NH CARD USED 

SPECIAL CULVERT 

SC C M  Cvnv ENTLC W a  RDLEN RISE SPAN 
8 0.014 0.40 3.00 0.00 8.00 15.60 80.00 SCL CULVUl CHRT 

8 
ELCHU ELCHD 

1 723.20 723.10 
CWRT 8 - M* CULVERT WITH FURCD UIN(YILLSt NO INLET TOP EDGE OEVEL @ SCALE 1 - WINWALLS FUREO 30 TO 75 DEGREES 

.SEW 3693.000 





3268 DIVIDED F W  

S E W  DEPTH M E L  CRIYS UJELK EG m 
A" A" 

HL 
A VOL 

0- L-UWK ELEV 
$'lM !@ % XNL X K H  XNR TYA n n  R-UWK ELEV 
SLOPE X m L  XLCH XlGdR ITRIAL I= ELMIN SWA ICDllT WRAR TORllD W T  

1490 NH CARD USED 
.SEW 347O.WO 
1630 WmIW N VLWES F W  W m E L  KIIP(nITED 

3265 DIVIDED F W  

1490 W CAW USED 
.SEW 3663.WO 
1530 W I N G S  N VALUES F W  -EL XMWSITED 

3268 DIVIDED F W  

7186 Y l N l l W  SPECIFIC ENERSV 
3720 CRITICAL DEPTH ASSUED 

3563.000 6.54 726.34 728.34 0.00 729.21 0.87 2.72 0.16 727.50 
16000.0 5999.3 8269.3 1731.4 1421.7 859.8 419.1 129.6 

0.09 4.22 9.62 67.9 726.30 
0.005990 .80. 

4.13 0.040 0.037 0.040 0.000 721.80 9034.73 
491. 500. 1 5 0 0.00 1409.79 10467.37 

1490 nn CARD usro 
.SEENO 3657.WO 
1530 YIWINGS N VALUES FOR UUMEL COWWSITED 

3268 DIVIDED FLW 

7166 YINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWD 

3667.000 8.29 732.39 732.39 0.00 733.37 0.97 2.81 0.03 731.50 16000.0 2420.7 8797.7 4781.6 4 880.1 1096.3 160.4 83.3 731.40 
0.11 3.77 10.00 

0.00524e 490. 
4.36 0.040 0.039 0.010 0.000 724.10 8966.52 

4%. 830. 3 12 0 0.00 1236.16 10600.61 

S E W  DEPTH M E L  C R M  WSELU EG HV 
Q m l  A ACH 

HL 
A VOL 

OUSS L-MNU ELEV 
81m !E vme xNL xmcn XNR T y A  n N  

R-BANK ELEV 
SCOPE XLoeL XLCH Xwen ITRIAL IDC EUIIN SSTA ICWT COPAR TOW10 E m 1  

ccm- 0.300 CEHV- 0.500 
1490 NH CARD USED 
.SECNO 3676.000 
1530 llUllINGS N VALUES FOR CWNEL COWWSITED 

3268 DIVIDED F W  

1490 NH CARD USED 

SPECIAL CULVERT 

SC MC) C W V  ENTLC COFQ WLEN RISE 
8 0.014 0.40 3.00 0.00 SPAN CULVLN CHRT SCL 

8.00 15.60 80.00 8 ELCHU ELMD 
I 723.20 723.10 

CH)IRI 8 - BOX CULVERT WITH FLARED WINCYILLS: W) INLET TOP EDGE BEVEL 
SCALE 1 - WIWALLS FLARED 30 TO 75 DEWEES 

.SECNO 3693.000 
1530 twuunes w VAWES FOR CHANNEL C(HW~ITED 

SPECIAL CULVERT INLET COWIWL + WEIR F W .  EG - 734.07 

3268 DIVIDED FLW - 
3210 CmSS SECTIOH 3693.00 EXTENDED 0.31 FEET 

SPECIAL CULVERT 

EGIC E60C H4 WEIR WULV VCH ACULV ELTRD WEIRUI 7 3 9 5 6  739.00 0.26 5172. 1078Z. 6.378 998.4 732.80 1320. 

3686 20 TRIALS ATTEUPTED YSEL CVJEL 

@ 
3710 YSEL ASSUED BASED OW YlA DIFF 

3693.000 10.81 734.01 0.00 0.00 734.37 0.36 0.00 0.00 732.10 16000.0 33011.2 7738.4 4956.4 1469.0 1212.8 1698.3 174.1 89.3 732.00 
0.12 2.25 6.38 2.92 0.040 0.039 0.040 0.000 723.20 8732.86 

C t U R a W t l W a m W W n R n r r n . ( ~ . ~  

A p r i l  2, 1992 



O . W l U 7  90. 90. 90. 2 0  0 0 0.00 1866.69 10667.10 

1490 W CARD USED 
' S C M  3747.000 

1 
owme 1113310. P A M  20 

S E W  WM W C L  C R M  WCLU EE HV HL O W S  L - M U  ELEV 

$ 1 ~  9 E  g: ! $H !f? n n  W A  R.UI11. CLEV 

SLOPE X W L  XLCn XUOR I T R I A L  IDC 
WL ELMIN SSTA 

I C W T  CORM T O W I D  E l O I T  

3266 DIVIDCO i L W  

3606 2 0  TRIALS A n D R T C D  H C L  M E L  
3693 PIWIBWLL M I N I M  SPCCI~I& CNCROV 
3720 CRITICAL KPTM MWLD 

1 
O U P ~ Z  11t3sto1 PAM 2 1  

T I  FLOOO EOmlOL DISTRICl  OF MAPICOPA COU(TV - CWTPACT r C 0  90-67 
1 2  O I U  BCND AREA FLOOOPUIN DLLINEATION l l U D V  BY BUROTSS NIPLC 
13 w IWI YLW e PIMA ST J. WISCHLCR - ( ~ 0 2 )  2 4 4 . 8 1 ~  

Jl ICIKCK IN nlm I D l R  STRT UCTRIC HVlNS Q H E L  Fa 

6 0.0031 

J Z N P W l  IPLOI PRFVS XSECV XSLCH fN ALLDf I W  C N ~ W  ITPACL 

4 -1 

SFM DEPTH MEL c a r w s  WCLK EG HV HL OLWS L-BWU ELEV 

%ME 
9:: "H !E: ALOE ACH A M 1  VOL N A  R-OWU ELEV 

VCH XNL XNCH XNR VTN 
S W E  XLOBL XLCH XLOBR ITRIAL IOC 

E U l l N  SSTA 
l C W l  COPAR TOWID EWST 

1490 NH CARD USED 
.SECNO 3277.000 
1630 (UW*IWBI N VALUES FOR C W N E L  CDIWSITLD 

3266 OIVIDEO FLGI 

3496 OVCRBWK A R U  ASSWED HON-EFFECTIVE. ELLCA- 720.90 ELREA- 723.70 

14*0 NH CAW VfCO 
. S C M  1372.000 
1630 YLmlWOt  N VALUES FOP C W C L  COIPOSITCD 

1 
OUPR92 1113.710. PAOE 23 

SLCNO DCPlH M L L  CRIWS WSELK LO HV HL O W S  L-OWE ELLV 

9mr 9:: 2: 9 A w e  ACN VOL N A  R-1ANU ELEV m KNL XNCH XNR LLMIN SSTA 
SLOPE XLOOL XLCH XLOBR I T R I A L  ICC lCDNT COPAR T O W I D  LNDST 

1 4 w  nu CAM usm 
.SCCND 3470.000 
1630 LUIIIINW n v r L u c r  ron CWCL COPOIITED 



1490 W CARD W W  
.SEW 3663.000 
1530 W I N G S  N VALUES FOR M M E L  -1TW 

3266 OlVlMD F W  

7186 MINIWll SPECIFIC CNERBV 
3720 CRITICAL DEPTH - 

3663.000 6 728.60 728.60 0.00 729.61 0.93 2.76 0.17 727.50 
2OWO.O 0228.0 930.3.1 2460.9 1743.0 913.1 547.5 152.0 

0.00 4.73 10.19 71.6 726.30 4.4s 0.040 0.037 0.040 0.000 721.00 8900.04 
0.00.206 400. 491. 500. 1 5 0 0.00 1569.27 1 0 W . 6 4  

1490 W CAR0 WED 
.SEENO 1667.000 
1630 WINGS N Foa -EL C ~ P ~ ~ I T E D  

3266 DIVIDED F W  

7185 M I N I M  SPECIFIC ENEllOV 
3720 CRITICAL DEPTH r s n w D  

3667.000 8.63 732.73 732.73 0.00 733.81 1.00 3.00 
20000.0 3561.5 9966.6 6472.9 842.0 922.3 1287.9 160.1 0.04 731.50 

0.10 4.23 10.M 60.4 731.40 5.03 0.040 0.039 0.040 0.000 724.10 8933.39 
0.006769 490. 4%. 530. 

3 I1 0 0.00 1342.W 10622.09 

I 
OUPRSZ l1,33,00 

PAGE 24 

SECNQ oEPTn NEL CRM VSELK EG nv 
QK-0 ALOB ACH 

HL OLOSS L-BANK ELEV 
%HE !E! %! VROB XNL XNCH A XNR VOL WA R-8ANK ELEV 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC YIN EMIN SSTA 

lCONT COWR TOWID ENDST 

CCHV- 0.300 CEHV- 0.600 
1490 WH CARD USLO 
.SECNO 3676.000 
1530 WNNINGS N VALUES FOR CWNEL CONWSITED 

3266 DIVIDED FLW 

3576.000 10.33 733.43 0.00 0.00 734.31 0.88 0.44 0.06 732.00 20000.0 32S0.6 11004.4 5705.0 976.8 1152.0 1400.7 195.7 
0.11 3.37 9.55 91.7 731.90 

0.003452 100. 100. 100. 3 0 
4.07 0.040 0.039 0.040 0.000 723.10 8913.53 

0 0.00 1509.40 10646.12 

(I) 1490 M CARO USED 

SPECIAL CULVERT 

S C C W  NNV ENTLC MKQ 
8 

RDLEN RISE 
0.014 0.40 3.00 0.00 

SPAN CULVLN CHRT SCL 
8.00 15.50 80.00 ELCHU ELCND 

8 I 723.20 723.10 
CWRT 8 - BOX CULVERT WITH FURED WINWALLS: NQ INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FURED 30 TO 75 DEGREES 

5130. EGlC- 745.12..WV BE 100 URGE I F  INLET CONTROLS, 
.SECNQ 3593.000 
1530 W I N G S  N VALUES FOR CHANNEL CWWSITED 

SPECIAL CULVERT INLET CONTROL +WEIR FLW. EG - 734.58 

3256 OIVIDEO F W  

3280 CROSS SECTION 3693.00 EXTENDED 0.33 FEET 

SPECIAL CULVERT 

E61C EDDC H4 WEIR PCULV VCH ACULV ELTRD WEIRLN 746.12 742.93 0.27 0720. 11274. 7.903 9911.4 732.80 1654. 

1490 M CARD USED 
.SECNQ 3747.000 

3266 DIVIDED FLW 

1 
OUPR92 I l r33800  

PAGE 25 

SEWO DEPTH M E L  CRIVS VSELK EG UV 
ACH 

HL 
AROB VOL 

OLOSS L-BANK ELEV 
%ME ! % ! XNL XNCH XNR YIN N A  R-BANK ELEV 
SLOPE XLOBL XLW XLOBR ITRIAL IM: ICUlT COWR ELMIN TOWID SSTA ENDST 

3685 20 TRIALS A T T u w m  YIEL CYSEL 
3593 P-BLE M I N I W  SPECIFI~ ENERGY 
3720 CRITICAL DEPTH ASSUYD 

3496 OVERBANK AREI A S I W D  HQI-EFFECTIVE. ELLEA- 736.70 ELI=. 735.80 



T I  FLOOO CONTWL OlSlRlCT ff IURICOPA COUNTY - CONIMCT FCD 90-67 
TO B I U  6EHD AREI FLOWPUIN DELINUTIW STUDY 8Y 6URDCSS L NIPLE 
T3 M TWK V U H .  P I I U  ST J.  WISCHLLR - (602) 2U-8100 

J1 ICHECK IN NINV IDlR 57117 MTRIC HVINS Q WEL FP 

6 0 . W I I  

52 WPM IPLOT PRFVS XSECV XSCCH FN ALLDC IW WIW ITMCE 

16 -1 

S E W  DEPTH M E L  CRlW WELK EO HV HL OLOIS L-OWK LLEV 9g: A"' ACH VOL N A  R-IWK ELEV 
XNL XNCH XNR WIN EMlN SSTA 

XWBR ITRIAL IN I m T  UIMR TOW10 E W T  

C W -  0.100 CCNV- 0.300 
1490 W CARD USED 
.SECl*) 3lW.WO 
2 0 H  VIEL NOT BIVCN AVQ Or WX WIN USEO 
161o WINQS N VAL~JES FOR CALL CDWPOSITEO 

1490 W CARD USEO 
.SEW 3277.WO 
1630 WINRS H VALUES m a  CWLL c w w s r r r o  

3266 DIVIDED F W  

3496 OVERUHK AREA ASSWED NW-EFFLCTIVE. ELLEI- 720.90 ELREI- 723.70 

1490 W CARD USED 
.SEW0 3372.000 
1630 W I N O S  N VALUES FOR C W E L  CCUWSllED 

1 
OWR92 12833t08 PAOE 28 

S E W  DEPTH M E L  CRIW WSELK EO HV HL OLOSS L-BANK ELEV 
Q 9:; WH OR00 ALOB hen AWE VOL WA R-BWK ELEV 
True VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XWlR ITRIAL IOC 

EWIN SSTA 
ICWT CORIR TOWlO EHOST 

1490 NH CARD USE0 
.SECNO 3470.000 
1630 W I N O S  N VALUES FOR CWNNEL CDHWSlTEO 

3470.000 7.04 726.14 0.00 0.00 726.86 0.41 2.28 0.00 724.80 
24000.0 17136.3 4614.6 2230.2 3-4.8 677.3 496.6 126.3 62.6 724.20 

0.06 4 6 8 4  4 4 9  0.040 0.046 0.040 0.000 719.10 8068.73 
0.W6177 420. 617. 240. 3 0 0 0.00 2274.66 10333.29 

IWO m CARD usro 
.SEW 3863.000 
1630 W f N O S  N VALUES FOR CWNCL CDllPOIITED 

3266 DIVIDED F W  

3301 HV W M D  W E  TUN HVINS 

7166 MINI IU I  SPECIFIC ENERQY 
3720 CRITICAL DEPTH ASSWED 

3663.000 7 6  728.96 726.96 0.00 729.96 1.00 2.81 0.18 727.60 
24000.0 10800.6 10286.9 3211.6 2034.8 967.0 668.2 172.6 74.3 726.30 

0.011 6.16 10.76 4.80 0.040 0.037 0.040 0.000 721.80 8887.71 
0.OOBW 480. 491. 600. 1 6 0 0.00 1619.80 10614.80 

I490 NH CARD USEO 
'SECW 3667.000 
1610 W I N Q S  H VALUES FOR C W L L  CMPQSlTEO 



3266 DIVIDED fW 

3280 CROSS SECTION 3667.W UTE- 0.02 FEET 

7185 Y l N l l V l  SPCCIFIC CNCREY 
3720 CRITICAL DEPTH ASSUED 

3667.000 9.02 733.12 733.12 0.00 734.18 1.07 
24OW.O 6023.0 10726.0 82U.O 1151.1 970.2 1518.6 

0.10 4.36 11.06 4 3  0.040 0.039 0.040 
0.W5634 4W. 496. 5W. 3 11 0 

S E W  DEPTH M E L  CRIW USEU EG m 
9lM 

AWE A m  ! % % XNL X K l l  15100 XNR 
SLOPE XLOlL XLCn XWMR ITRIAL IDC ICDNT 

UL 
VOL 

O M S  L - W K  ELEV 
WA 

n w  R-BANK ELEV 
EMIN SSTA 

COiUR TOW10 W S T  

CCm- 0.300 CEHV- 0.6W 
1 4 0  W CAW USW 
.SEW 3676.000 
15.30 wm~mu N VAWES ~w awwn -ITED 

I 4 W  IM CAW USE0 

SPECIAL CULVERT 

SC CUNO CUHV ENTLC COFQ RDLEN RISE 
8 

SPAN 
0.014 0.40 3.00 0.00 8.00 15.60 

CHIRT 8 - 80X CULVERT WIW FURED W I M L L S t  NU INLET TOP EDGE 8EVEL 
SCALE f -WINWALL3 fURW3OTO75OEUIEES 

CULVLN CURT SCL 
80.00 8 1 723.20 

ELCHU 

5130. EGlC- 751.92..WY BE T W  URGE l f  INLET CONTROLS. 
5135. E W -  747.28 ..MY BE TW URGE I F  DUTLET CONT~LS. 
* S E W  3691.000 
1530 W l W  N VALUES FOR UUrmEL C(MWS1TED 

SPECIAL CULVERT INLET CONTROL + WEIR FLOY. EG - 734.99 
3280 CROSS SECTION 3693.00 EXTENDED 0.73 FEET 

3301 UV CHANGW MORE THAN HVINS 

SPECIAL CULVERT 

EEIC EBOC U4 WEIR WULV VCH ACULV 
751.92 747.28 0.31 12424. 11735. 8.197 9w.4 

ELTRO WEIRU~ 
732.80 1813. 

1490 NU CARD USED 
.SECW 3747.000 

1 
OW1192 l l :33:M 

PAGE 30 

S E N  DEPTH -EL CRlUS WSELK EG 
Q OW8 

HV 

TIME VLOB %I XNCH XNR 
$=: A L O B A C H  

XNL 
AWB 

SLOPE XWBL XLCH XLOBR ITRIAL IDC lCWT 

HL 
VOL 

OLOSS L-BANK ELEV 
WA 

VfN 
R-BANK ELEV 

EUllN SSTA 
CORM TOFWID ENDST 

3266 DIVIDED FLOY 

3-5 20 TRIALS ATTEMPTED USEL CWEL 
3693 PROMOLE MINIM SPECIFIZ ENERGY 
3720 CRITICAL DEPTH ASIUYD 

3495 OVERMNK AREA ASSUED WON-EFFECTIVE. ELLEA- 736.70 ELREA- 

PAGE 31 

- ..................................... 
HEC-2 WATER SURFACE PRWILES 

V.n+on 4.6.2. 11.). 1991 ................. : ................... 
W I S  RUN EXECUTED 02APR92 11:33:43 

WTE- ASTERISK (.) AT LEFT OF CROSS-SECTION HMER INDICATES MESSAGE I N  SUIURV OF ERRDK)RS LIST 

W I D  TANK WASH O(YHSTREI 

C l t t R r , W t - U r Y r . ~ * o . c  

A p r i l  2. 1992 
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UUTION SECIP ~7a7.000 PWILE- 3 20 i a t r ~  r r r ~ ~ r n  m uuwcr  n c L  
UUIION SECIP ~747.000 PWILC- 4 C~ITICAL owin  ASRWO 
O.UllDn S E C I P  3747.000 PROFlLC- 4 P F S M I U  M I N I M  SPECIFIC ENEffiV 
WIOW SEW- s7ar.000 PWIU- 4 zo r a r r u  r ~ r w r m  lo sruncr v r r L  
CAW1011 S E C I P  3747.000 PROFILE- 5 C ~ I l Z C A L  OCPlH ASSwcO 
W l O W  S E O P  3747.000 PROFILE- 6 PROMILE M I N l w u l  SPECIFIC ENER61 
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HEC-2 WATER SUWACC P W I W  

v.ni.n 4.6.2, n.r 1 9 9 1  ......... "............ .............. 

U.S. A M Y  CORPS OF E l l O l N U U  
MYOROLOBIC ENOtNCCRlN8 CCNlCR : ' 6 0 9  SCCDHD STREET SUITE 0 
DAVIS. ~ ~ ~ l F 0 ~ ~ 1 ~ ' 9 6 6 1 8 - 4 ~ 7  : 

(916) 766-1104 ....................................... 

X X XXXXXXX XXXXX 
X X X  

XXXXX 
X X X X 

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

THIS RUN EXECUTED OUPR92 11834833 

J 1  ICHCCU IKI N l W  I D I R  STRT WTRIC HVINS 9 USEL FQ 

2 0.0031 747 

JZNPROF IPLOT PRM xsccv X S ~ C H  fN  ALLDC I8W CHNIM lTnACE 

1 -1 

J3 V A R I I B U  CWES FOR S W R V  PRINlOUl 

SECTIONS ARC U6ELCO AS RIVER MILLS . 1000. 1.e.. SECTION 037 I S  AT 
A W l N T  0.037 MILES UPSTREW OF TMe CONFLUENCE WITH IAN0 TANU WASH. 

J l . 6  STRT - (7IOCONlWR - 708.6SWT CL)I49O FT - 0.0031 FT/FT 

THE WEL STARTS WITH SAND TANK whsn srcrrcns 3087 ANO r l oo  IN oaorn 
TO 06TA1N A STARTINO IACWATCR BY THE TlME THC MWCL ENTERS 6CNOCR 
WASH. THC CONFLUCNCC OCCURS AT SAND Tu lU WASN iw 3.184 (BENDER WASH 
iw 0.000). 

8rWDER WAW ENTERS SAW TWU WASH AT K+4 3.184 

c~~nmwWtIwry .O lUh- . (OCO 
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W 4 0.036 9931.7 0.08 
XI  

9 w . 1  
416 

0.036 10048.6 
20 9960.1 10046.6 

0.06 101os.2 
806.0 W . 0  

Gn 733.6 r n . 6  
502.0 

W 727.7 9 W . 3  
732.8 9919.9 730.9 9931.7 730.4 99b6.4 
724.1 9979.0 

730.3 9950.1 
721.1 M . 3  

W 723.9 10009.7 
722.8 9994.6 

724.8 10011.8 725.6 10019.1 
723.4 10WO.O 

Gn 730.3 1WM.1  
727.8 10037.6 

730.1 10071.6 719.9 1 W I I . 6  730.5 10097.6 
7 10046.6 
732.6 10109.2 

B W L R  W U n  I S  rmVEYED BENEATH P l l U  STREET U.S. K U l E  80  THRUBH A 
3OX CULVERT T lU l  WS BEEN WIOENED I N  THE P-4. THE N M R  bORllOW 
TO THE NORTH ( W T R E U I )  WAS COISTRUCTED WITH A WTCHING ClKm BUT A 
L M R  INVERT. APPARENlLV I N  RESPOUSE TO SCOUR EXPERlaKED D(YWTREUI OF 
THE WIEINAL CULVERT. A MINOR SEOUR HOLE I S  NOTED O(YWS1REUI OF THE 
NMR. LMR Imtar. 

PADC 3 

INCREASE EXPANSlCU/mWIR4CTION COEFFICIENTS FOil THE STRUCTURE. 

SECTlffl 441 I S  W E D  ow WRVEY DATA (OUHWEL) ,,,D Tom 
lUP MTA (OVERMNKS) . 

F W  lUTlNG CURVE AT CULVERT. SET WEIR VERY HIGH. 

SC 6.014 0.4 3 100 6 
XI  467 8 9967 

10 77.4 
10033 

8.1 
87 

727.4 
87 

727.4 
X2 2 

87 

X3 I 0  
760 

GR 733.2 732 9960 727.4 9967 750 750 
GR 734.6 10220 734.9 

727.4 
10350 

10033 
735 

734 
10460 

10040 

KELP EXPWSlON/COWTIUCTIffl COEFFICIENTS HIGH THROUGH AREA OF FREQUENT 
STWCTURES. 

S E W  DEPTH M E L  CRIUS WELK EG HV HL 9 A"" ACH 
OWSS L-8WK ELEV 

91, 9% x w ~  n n  AR08 VOL 
XNL 

WA 
XNCH 

R - W K  ELEV 
SLOPE XLOBL XLW XLOIIR ITRIAL ICC 

EMlN SSTA 
ICfflT CORM TOWID W S T  

cmv- o . ~ o o  CEHV- 0.300 
1490 MI CARD WED 
.SECHO 3087. 000 

3266 DIVIDED F U U  

1490 NH CARD USED 
.SEW 3180.000 

3180.WO 3 8 1  714.81 0.00 0.00 71S.67 
IWO.0 

0.77 2.07 
0.0 lDOO.0 0.0 0.0 142.0 0.0 0.09 717.80 

0.02 0.00 
1.8 

7.04 0.7 716.80 
O.OWOS0 435. 

0.00 0.000 0.030 0.000 0.000 711.00 9968.16 
491. 505. 2 0 0 0.00 56.67 10024.83 

3685 IO-IRIALS ATTOPTED WEL M E L  
3693 P-BLE nrnrrw SPECIFI~ ENERGY 
3720 CRITICAL DEPTH ASYLED 

37.000 4.30 716.80 716.80 0.00 718.20 1.41 1.67 
1DOO.o 0.0 1WQ.O 0.0 0.0 106.1 0.0 2.5 0.19 1.0 718.60 719.30 

0.03 0.00 9.62 
0.-1 

0.00 0.000 0.030 0.000 0.000 712.50 9978.69 
228. 220. 220. 20 8 0 0.00 37.66 10016.35 



3309 Wll l l lYBt CCUVNUUC SHlllsL OUTSIDL W ACCEPTAOLC IUW. URLTIO - 1.62 

S E W  Mm( N E L  CRIYI VICLU Eli HV HL O W I  L - W K  ELEV 
A W  ACH 9m 9% %I XNL 

VOL 
WN 

WA R-BANI ELEV 

SLDCE XLaL XLOl 
X W  XNR 

X W R  ITRIAL IDC 
E U I N  SSTA 

I W T  WRLR TOWID WDIT 

CCHV- 0.300 COW- 0.600 
.SECNO U1.000 

3301 wAm41NQ1 COWYEVIKE CIUIIoe WTSIDE OP ACCEPTAOLE RIWBE. UPAT10 - 1.41 

3496 OVCRWK ARU ASIIYO W-EF~ECTIVE. ELLEI- 750.00 ELREA- 760.00 

S E W  DEPTH N C L  CRIW V I L L I  EQ HV HL 
Am0 

OLMS L-BANK ELEV 

91m 9: %I 9:; ACH VOL IYA R-OWK €LEV 
W N  XNL XNCH XNR 

XWL XLW X W R  ITRIAL IDC 
ELMIN SSTA 

IWT c o r m  TWID UOIT 

SPECIAL CULVERT 

SC CUNO C W  LNTLC COFQ RDLEN RISE SPAN CULVW CHRT SCL 
6 

ELCHU ELCHD 
0.014 0.40 3.00 100.00 6.00 10.00 77.40 8 1 727.40 727.40 

CWRT 8 - OOX CULVERT WITH FURED WINWALU! NO INLET TOP mM BEVEL 
SULC 1 - WINWALLS PURE0 30 TO 76 DEOREES 

'SECNO 467.000 

SPECIAL CULVLRT OVlLCT W l m L  
EBIC - 730.663 EBDE - 730.098 P P M -  727.764 ELTRC- 750.000 

SPECIAL CULVERT 

EQIC EBDE H4 WEIR VCH AEULV ELTRD WEIRW 
730.66 730.90 2.76 0. %. 4.819 360.0 760.00 0. 

3490 OVLRWU ARU A S M D  W-EFrECTIVE. ELLU- 760.00 ELREA- 760.00 

1490 MI CAM USED 
' S L M  M . 0 0 0  

3102 WARIINBI WN~KE - wnaoc of r c c r p r r o r e  auwr, KRLTIO - o.w 

T l  rum W R ~ L  DISTRICT of MRZCOPA MTV - C ~ ~ T R L C T  FCO 90-67 
12  QIU oem ARU r L o m P u l n  DELINUTION STWV ov OUROUS L NIPLE 
13 OVMR WASH J .  MISCHLER - (602) 244-8100 

J l  ICHECU INQ NINV IDIR STRT METRIC WINS Q VOEL FP 

PAQE 7 



1 
O U W 2  111Ut33 PAGE 8 

S E W  OEPTH M E L  C R N I  WSLLK €6 HV 
ACH 

HL O M S  L-WIK ELEV 
81.. $E E !F x w  AN X N ~  w L  TvA R-WK ELEV 
SLOPE XLOBL XLM XUUR ITRIAL IDC 

WN EIMIN SSTA 
ICDNT COIU9 TORI10 v . g T  

1490 NN CAR0 USID 
.SEW 310.000 

3301 HV ClW&EO W E  T M N  WINS 

3302 WAWIWBI CDmNANCE CIWK.E CUTSIDE OF ACCEPTABLE W E .  UIUTIo - 0.69 

cmv- 0.100 cmv- 0.300 
.SEW0 37.000 

3301 HV -0 m E  'INAN HVINS 

3-6 20 TRIALS ATTMPTEO WSEL NSEL 
3693 PROBABLE H I N I l U l  SPECIFI~ ENERGY 
3720 CRITICAL OEPlH ASSUIED 

37.000 6 6  718.66 718.66 
2000.0 

0.00 720.44 
1.5 l9SS.5 0.0 

1.78 1.63 
1.7 186.7 

0.16 718.60 
0.02 0.90 10.71 0.0 4.1 1.4 719.30 

O.WU93 228. 220. 220. 20 0.00 0.035 0.030 0.000 0.000 712.50 9955.39 
11 0 0.00 64.50 10019.89 

1 
O U R 9 2  l l r34133 

PAGE 9 

S E W  DEPTH M E L  CRNI  USELK EG 
0 ALOB 

nv 
ACN 

HL OUISS L - W K  ELEV 
Tl l lL  $1 qcn VCH XNL XNCH AROB VOL WA XNR WN 

R-WIK ELEV 
SLOPE XLOBL XLCH XLMR ITRIAL IDC EIMIN SSTA ICWT C M R  TOW10 EnmT 

' S E W  129.000 

3301 HV W D E D  lDRE T I W  HVINS 

3302 WARNINGI WNVEVIIWCE CHWGE WTSIOE OF ACCEPTABLE WAGE. KIUTIO - 1.48 

3496 O V E W K  AREA ASSUm NOW-EFFECTIVE. ELL* 750.00 ELREA- 750.00 



1 
OUPW2 l l r34133  PAM 10 

S E W  DEPTH M C L  C R M  WELK €0 W HL 
a m  acn OLOSS L-WNK ELEV 

~IKE VLO6 
a m  ALO. ACH AW VOL NA a-WNK ELEV 

VW VW XNL XNM XNR 
SLOPE X W L  XLW 

n n  
XlmR ITRIAL I D f  

EUllN SSTA 
ICONT COlL4R TOW10 ENDSl 

SPLCIAL CULVLRT 

CUN LWTLC COFQ RDUN RISE CULVUl CHRT SCL ELCHU ELCW 
SC 0.014 0.M 

SPAN 
3.00 100.00 6.00 10.00 77.40 8 1 727.40 727.40 

CWRT 6 - BOX CULVERT warn   LAR RED WIWALLS, w INUT TOP EDW IWEL 
SCALE 1 - WINWALLS fLARED 30 TO 76 DEDRECS 

.SEW 467.000 

SPECIAL CULVERT OUTLET ~ R O L  
EGIS - 732.637 E W  752.911 P M E -  729.233 ELTIID. 750.000 

SPECIAL CULVCRT 

EOIC E W  H4 WEIR 
732.64 732.91 2.90 0. 6.166 360.0 760.00 0. 

VCH ACULV ELTRD WEIRU 

1490 NH CAW WED 
*SLCW 600.000 
3200 CROSS SECTION 6w.00 EXTENDED 0.63 FEET 

T I  FLOW CONTROL DISTRICT OF M4RICOPA COUNTY - CONTRACT FCD 90-67 
12 GILA BEND AREA FLWOPUIN DELIhUlION ITWV 6V BUROTSS NlPLL 
13 OWER W W  J .  M I S ~ ~ L ~ R  - ( 6 0 ~ )  244-~100 

J1 ICHCCK IHp NlNV IDIR STRT MTRIC HVINS Q WSEL f Q  

4 0.0031 747 

J2 NPROr I P W  PRNS XSECV XSECH FN ALLOC IBW CHWIM I T W E  

3 -1 

PAGE 11 

1 
OPMR92 11134133 PAGE 12 

SECW DEPTH M E L  C R M  WSELK €6 HV HL 
QR08 ALOB ACH 

OLOSS L-6ANK €LEV 
~ I M E  !:: 9% AWE VOL N A  R-BANK ELEV 

VRO6 XNL XHCH XNR 
SLOPE XLOBL XLcn 

WTN 
XLO6R ITRIAL IDC 

EUllN SSTA 
ICOHT CORAR TOWID ENDST 

ccm- 0.100 caw- 0.300 
1490 NH CARD USED 
.SLCW 3007.000 

3266 DIVIDED FLW 

1490 W CARD USED 
.SEW 3lM.000 

3301 nv c w r w ~ ~  mar THAN HVINS 

3302 WARNlNOv EOWYEVANCE CWHM OUTSIDE Of ACCEPTABLE WGE. KRATIO - 0.62 

ccm- 0.100 crm- 0.500 
"SECW 37.000 
3 6 M  20 TRIALS ATTLHPTKD WEL -EL 
3693 PROM6LE M I N I M  SPECI~I~ ENEREV 
3720 CRITICAL DEPTH ASSWED 

37.000 7 720.18 720.18 0.00 721.90 1.72 1 4 4  0.01 716.60 
3000.0 160.2 2037.9 11.9 42.4 263.0 6.6 6.7 1.9 719.30 

0.Qt 3.64 10.79 1 6 5  0.036 0.030 0.036 0.000 712.60 9920.90 
0 .006W 228. 220. 220. 20 11 0 0.00 114.96 10036.86 



' S E W  129.000 
3280 CROSS SECllDN 129.00 EXTFlDW 0.41 FELT 

1 
OZbPm2 11134133 PAGE 13 

S E W  DEPTH CVIEL CRIUS USELK E6 W HL $2: A@+ ACH ARM VOL IUA 
OLOIS L-MNK ELW 

?lYE XNL XNCH 
R-MNK ELEY 

XNR 
SLOPE XLOBL XLCH 

vm 
XUMR ITRlAL IM: 

EWlN UTA 
ImWT EO(UR TOW10 ElOIT 

1490 NU CARD USED 
.SEW 415.WO 

415.000 6 3  729.43 0.00 0.00 730.51 1.18 
3000.0 

2.72 
0.0 3000.0 0.0 0.0 344.0 0.0 0.03 730.30 

0.09 
23.9 

0.00 8.72 
7.7 730.30 

0.00 0.000 0.035 0.000 0.000 722.80 9962.83 
0.006192 505. 502. 500. 2 0 0 0.00 79.99 10042.83 

CMV- 0.300 CEHV- 0.500 
.SEW 441.000 

3496 W E R W K  AREA ASSWE0 M-EFFECTIVE. ELLEA- 750.00 ELREA- 750.00 

S E N  DEPTH M E L  CRIUS USELK EG HV "" HL 
AWB ACH Am8 VOL 

OL-S L-BANK ELEV 

91.. VCH XNL X W  XNR 
n* R-BANK ELEV 

SLOPE XUML XLCH 
n n  

XWBR ITRIAL IOC 
EWlN SSTA 

ImWT COIUR TOW10 

SPECIAL CULVERT 

SC MC) evWV ENTLC COFQ RDLEN RISE SPAN 
6 0.014 0.40 3.00 100.00 

CULVW CHRT 
5.00 10.00 77.40 

SCL 
8 

ELCHU 
1 727.40 

CHART 8 - BOX CULVERT WITH FURED WINWALLSI W INLET TOP W BEVEL 
SCALE 1 - WINWALLS FURED 30 TO 75 DEGREES 

. S E N  457.000 

SPECIAL CULVERT OUTLET W T m L  
EGIC - 734.330 EUK - 734.501 P M E -  730.270 ELTRD- 750.000 

3280 CROSS SECTION 457.00 EXTENOEO 0.62 FEET 

SPECIAL CULVERT 

EPIC ~ m c  n4 WEIR WLV 
734.33 734.50 

VCM AWLV ELTRD WEIRW 
3.30 0. 3WO. 7.075 360.0 750.00 0. 

3496 WERMNK AREA ASSWED NOW-EFFECTIVE. ELLEA- 750.00 ELREA- 750.00 

1.90 m CARD USED 
'SEW W . W O  
3280 CROSS SECTIDW 608.00 EXTENDED 2.20 FEEl 

PAGE I 5  







1 
OW282 11134133 PAGE 2 1  

SEW EWIN -EL a VCH DIMX TOWID DEPTH LITA EWDIT a~oe  ~ao l  C L T ~  

441.000 724.00 727.76 1OW.W 4.91 
441.000 724.00 729.23 20W.00 6.91 

0.M 66.00 3.76 9967.00 10031.00 0.00 0.00 0.00 

441.000 724.00 730.27 3000.00 8.16 
0.M 66.00 6.23 9967.00 10013.00 0.00 
0.84 66.00 

0.00 0.00 
441.000 724.00 731.01 4000.00 9.61 7.01 9917.00 10033.00 0.00 

7 9917.00 10033.00 0.00 
0.74 66.00 

0.00 0.00 
0.00 0.00 

1 
O2UR92 11834833 PAGE 22 

S W R Y  OF ER- AND SPECIAL NUTES 

YAWINO StCm- 31W.000 PW1LE- 2 CONVEYANCE C W C  OUlslDE ACCEPTA6LE RANEE 
WA011NQ SICNO. 3180.000 PROTILE- 3 CONVEYANCE CWOE OUTSIDE ACCEPTABLE W 0 L  
CAUTION SICNU- 3180.000 PROFILE- 4 ClllTlCAL OFPTH USWE0 
W l O N  SECNO- 3180.000 PROFILE- 6 Y I N I W  IPCClflC ENEROY 

37.000 PROFILE. 1 
37.000 PROFILE- 1 
37.000 PROrlLC- I 
37.000 PROFILE- 2 
37.000 PROFILE- 2 
37.000 PROFILE- 2 
37.000 PROFILE- 3 
37.000 PROFILE- 3 
37.000 PROFILE- 3 
37.000 PROFILE- 4 
37.000 PROFILE- 4 
3 7 . W  PROPILE- 4 

WARNlNo SlCWe 129.000 PROFILE- 1 CONVEYANCE CHANQE OUf6lDE ACCEPTA8LE RANGE 
WAIWINQ SECNO. 129.000 PROFILE. 2 CONVEYANCE CWMC OUTSIDE ACCEPTABLE RANGE 

WAWIWO SECND- 320.000 PRWILE- 4 CONVEYANCE CWNM WTSIOE ACCEPTABLE w o e  
WARNIN0 SICNO. 441.000 P W I L E -  1 CONVEYANCE CHUlQE OUTSIDE ACCEPTABLE W O E  

YAffllNQ SE- 467.000 PROFILE- 4 CONVCYWCE CWOE OUTSIDE ACCEPTABLE RANQE 

WARWIN6 SECNU- 6M.000 PROFILE- 1 CONVEYANCE C W Q E  OUTSIDE ACCEPTABLE W O E  



C150 Flow Split 
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............................................... 
HEC-2 WATER SURFACE PROFILES 
V.r.lsn 4.6.21 May 1 9 9 1  
3 8 6  Ext.nd.d l h m r y  version. A u  u s t  1 9 9 1  : Dodson  a As.ocl.t.s. I n s  1-800-835-8069 . RUN DATE 01APR92 TIME 10:16:28 .............................................. 

d.S. A F M l  CORPS OF ENDINLLRS 
dVDROLOGIC ENGlhLERlkO CENTER : 
6 0 9  SECOND STREET. SUITE D 
OAVIS. C!C!f?U:!t-?f$!6-4687 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V a r s i o n  4.6.21 b y  1 9 9 1  ..................................... 

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

PAGE 1 

THlS  RUN EXECUTE0 OIAPR92 10:16:28 

T I  FLOOD COElTROL D ISTRICT OF MARICOPA COUNTY - CONTRACT FCD 90 -67  
7 2  G ILA  BEND AREA FLOODPLAIN DELINEATION STUOY BY BURGESS h N l P L E  
1 3  SCOTT AVENUE WASH J.  MISCHLER - (602)  244 -8100  

J1 ICHECK I N 9  NINV I D I R  STRT METRIC HVINS 9 YSEL FQ 

2 0.0037 747 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNlM ITRACE 

1 -1 

5 3  VARIABLE CODES FOR S W R Y  PRINTOUT 

3 8  4 2  1 4 3  2 6  5 1  4 8 5 3  5 4  
1 3  1 5  4 0  

SECTIONS ARE LABELED AS RIVER MILES . 1000.  I... SECTION 1 8 8 4  I S  AT 
RIVER MILE  1 . 8 8 4  UPSTREW OF THE CONFLUENCE WITH ?HE GILA  RIVER. 

41.5 STRT WAS OBTAINED B I  (665.5SPOT ELEV-664CONTWR)/410 FT - 0.0037 

TH lS  W O E L  BEGINS AT FM 1.884.  THE DETAILED STUDY BEGINS AT FM 2.261. 

SCOTT AVENUE WASH I S  CONVEYED BENEATH INTERSTATE 8 BY A BOX CULVERT. 
SPECIAL CULVERT I S  USED TO W O E L  THE STRUCTURE. 

SECTION 5200  I S  BASED ON F I E L D  SURVEY DATA (CHANNEL) AN0 TOPO 
MAP DATA (OVERBANKS). 

INCREASE EXPANSIONICONTRACTION COEFFICIENTS FOR THE BRIDGE 

1 
OlAPR92 10:16:28 PAGE 2 

NC 0.3 0.5 
X I  5200  5 9 9 8 9  10011  ZOO 4 0 0  333 
X I  1 0  770.3 770.3 
GR 755.3 9600  7 5 2  9970  760.5 9 9 8 9  750.5 1 0 0 1 1  7 5 6  10220  

V IER FLOW I S  NOT ANTICIPATED. USE ELTRD - 771.3 + 0.5 HV - 771.8 
AND SC.5 RDLEN - 5 0 0  FT. 
USE PSXECE - 0.7 WHEN THE SECTIOEI I S  REPEATED AT THE UPSTREW FACE. 

DEVELOP A SECTION UPSTREAM OF THE CULVERT TO CONPUTE CONTRACTION LOSSES. 
USE TOPO MAP DATA TO GENERATE GR POINTS. 

X I  5 3 0 8  5 9 9 0 0  10080  3 2 0  1 0 0  2 6 4  
GR 7 6 0  9850  7 5 6  9900  7 5 2  1 0 0 0 0  7 5 6  10080  7 6 0  10150  

1 
0lAPR92 1 0 1 1 6 i 2 8  PAGE 3 

SECNO DEPTH CUSEL CRlWS WSELK EG HV H L  OLOSS L-BANK ELEV 

91ME 
QLOB QROB ALOB ACH AROB VOL W A  R-BANK ELEV !El vRos VLOB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR T O W I D  ENDST 

ClBO Rowlpyt H l M  c- 

A p r i l  1. 1 9 9 2  



CCHV- 0.100 CEHV- 0.300 
.SECW 5137.000 

5137.000 3.62 750.22 0.00 747.00 750.37 0.15 0.00 0.00 750.80 
300.0 0.0 300.0 0.0 0.0 95.6 0.0 0.0 0.0 751.60 

0.00 0.00 3.14 0.00 0.000 0.035 0.000 0.000 746.60 9952.80 
0.003735 1110. 1193. 1140. 0 0 10 0.00 71.19 10023.98 

CCHV- 0.300 CEHV- 0.500 
'SECYD 6200.000 

3301 nv CHW~CD m R E  THIW HVINS 

7185 M I N I M  SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSUltO 

3495 OVERBWK ARfA ASSWED HOH-EFFECTIVE. ELLfA- 770.30 ELRfA- 770.30 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFP ROLEN RISE SPW CULVW CHRT SCL 
3.00 500.00 6.80 10.00 294.00 

ELCHU ELCHO 
2 0.014 0 . W  8 1 751.20 750.50 

CWRT 0 - BOX CULVERT WITH FLARED WINWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FLARED 3 0  TO 7 5  DEGREES 

.SECYD 52511.000 

SPECIAL CULVERT OUTLET CCUTWL 
EGIC - 754.209 EWC - 754.410 P N E -  752.284 ELTRD- 771.800 

3301 HV CWNGED YDRE THAN HVINS 

3302 UARNlNG: CCUVEVANCE C W E  OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 2.20 

1 
OlAPR92 10:16:28 PAGE 4 

SECW DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QRO8 ALOB ACH AROB VOL W A  R-BANK ELEV 

VROB TIME VLOB v c n  XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOER ITRIAL IDC ICON1 CORAR TOW10 ENOST 

SPECIAL CULVERT 

EGIC EWC H4 W E I R  QCULV VCH ACULV ELTRD WEIRW 
754.21 754.41 1.22 0. 300. 4.760 136.0 771.80 0. 

3495 OVERBIHK AREA ASSWED HOH-EFFECTIVE. ELLfA- 771.30 ELREA- 771.30 

3 E C W  5308.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1 .84  

1 
01APR92 10:16:28 PAGE 5 

11 FLOM) CONTROL DISTRICT OF HARICOPA COUNTY - CONTRACT FCO 90-67 
G I U  BEN0 AREA FLOWPLAIN DELINEATION 5TUOY BY BURGESS 6 NIPLE 

lZ 73 SCOTT AVENUE WASH J. MISCHLER - (602) 244-8100 

J l  ICHECK INQ NINV l D I R  STRT METRIC HVINS Q WSEL FQ 

3 0.0037 7 47 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALUH: IBW CHNIH ITRACE 

2 -1 

SECNO DEPTH N S E L  CRIW WSELK EG HV HL 
QLOB QROB ALOB ACH AR08 VOL 

OLOSS L-BANK ELEV 

9:; VROB ?lHE vLon 
W A  

XNL XNCH XNR VTN ELHIN SSTA R-BANK ELEV 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC I C W T  CORAR TOWID ENDST 

CCHV- 0.100 CEHV- 0.300 a .SECW 5137.000 
5137.000 4.40 751.00 0.00 747.00 751.23 0.23 0 .00  0.00 750.80 

610.0 0.7 609.3 0.0 1.3 159.3 0.0 0.0 
0.00 0.57 3.82 

0.0 751.60 
0.00 0.035 0.035 0.000 0.000 146.60 9928.92 

c i w m w . d n w b . l l o U a W a  

A p r i l  1. 1992 

PAGE 6 



CCHV- 0.300 CEHV- 0.600 
.SECWI 5200.000 

3301 HV C-0 WRE T U N  NVlNS 

7185 M I N I M  SPECIFIC ENEREV 
3720 CRITICAL DEPTH ASSUYO 

3495 OVERIANK AREA ASSWED HON-EFFECTIVE. ELLEA- 770.30 ELREA- 770.30 

SPECIAL CULVERT 

sc cum CUWY ENTLC COFO ROLEN RISE SPAN CULVLN CHRT SCL 
2 0.014 0 . W  3.00 500.00 6.80 10.00 294.00 8 1 

ELCHU ELCHD 
751.20 750.50 

CHIRT 8 - BOX CULVERT WITH FLARE0 WINWALLS: NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FLARED 3 0  TO 75 DEGREES 

' S E W  52M.000 

SPECIAL CULVERT WTLET COHTROL 
EGIC - 756.099 EUY: - 756.354 P M E -  753.369 ELTRO- 771.800 

3301 HV CUMMO MORE THAN HVlNS 

3302 WARNlNar CWVEYANCE CWNGE WTSlDE OF ACCEPTABLE RANGE. KRATIO - 2.19 

SECNO DEPTH M E L  C R l W  WSELK EG HV HL OLOSS L-BANK ELEV 

?lME 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN E W l N  SSTA 

SLOPE XLOBL XLCU XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

SPECIAL CULVERT 

EPIC H4 W E I R  QCULV 
1.54 

VCH ACULV ELTRD WElRLN 
756.10 756.35 0. 610. 6.044 136.0 771.80 0 .  

3495 OVERBANK AREA ASSWEO HOI-EFFECTIVE. ELLU-  771.30 ELREA- 771.30 

.SECNO 8308.000 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSlOE OF ACCEPTABLE RANGE. KRATIO - 3.28 

T1 FLOW CONTROL DISTRICT OF IURlCOPA COUNTY - CONTRACT FCO 90-67 
72 GILA BLNO AREA F L m D P U l N  DELINEATION STUDY BY BURGESS & NlPLE 
73 SCOTT AVENUE WASH J. MlSCHLER - (602) 244-8100 

J 1  1CHECK I N 0  NIMV I D I R  STRT METRIC HVINS Q WSEL F q  

4 0.0037 7 47 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

3 -1 

1 
OlAPR92 10816828 

SECW DEPTH -EL CRIWS WSELK EG HV HL 
QROB 

OLOSS L-BANK ELEV 
QWB 98 vRo8 

ALOB ACH ARO8 VOL W A  R-BANK ELEV 
?lME VLOB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 COMR TOWID ENDST 

CCHV- 0.100 CEHV- 0.300 
.SECNO 5137.000 

5137.000 5.27 751.87 0.00 747.00 752.22 0.34 0.00 0.00 750.80 
1220.0 68.3 1150.7 1.0 35.9 238.7 1.5 0.0 0.0 751.60 

0.00 1.90 4.82 0.69 0.035 0.035 0.035 0.000 746.60 9874.82 
0.003709 1110. 1193. 1140. 0 0 14 0.00 170.92 10046.74 

CCHV- 0.300 CEHV- 0.600 

PAGE 8 

PAGE 9 



'SECW 5200.000 

3301 HV CHANGED MORE THW HVINS 

3686 2 0  TRIALS ATTLIIPTEO W E L  N S E L  
3693 PROBABLE M I N I I V I  SPECIFI~ ENERGY 
3720 CnITICAL DEPTH ASSWEO 

3495 OVERBWK AREA ASSWED N€u-EFFECTIVE. ELLEA- 770.30 ELREA- 770.30 

S200.000 4.56 755.06 755.06 0.00 757.36 2.30 1.95 0.98 750.50 
1220.0 0.0 1220.0 0 .0  0.0 100.3 0.0 1.4 0.6 750.50 

0.01 0.00 12.16 0.00 0.000 0.035 0.000 0.000 750.60 9989.00 
0.010851 200. 333. 400. 2 0  11 0 0.00 22.00 10011.00 

SPECIAL CULVERT 

SC CUHO CUNV EHTLC COFO ROLEN RISE SPAN CULVUl CHRT SCL 
2 

ELCHU ELCHO 
0.014 0.40 3.00 500.00 6.80 10.00 294.00 8 1 751.20 750.50 

CHART 8 - BOX CULVERT WITH FLARED WIHWALLS: NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALU FLAREO 30 TO 75 DEGREES 

-SECW 5250.000 

SPECIAL CULVERT OUTLET CONTROL 
EGlC - 759.106 E U T  - 759.395 PNSE- 753.060 ELTRD- 771.800 

3280 CROSS SECTIOH 52Y1.00 EXTENDED 2.50 FEET 

3301 HV C H M O  MORE THAN HVINS 

1 
OlAPR92 10:16:28 PAGE 10 

SECW DEPTH WSEL CRIW WSELK EG HV HL OWSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN E M I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT- CORAR TOPVID ENOST 

3302 WARNING8 CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 2.19 

SPECIAL CULVERT 

EGlC E U T  H4 W E I R  QCULV VCH ACULV ELTRD YEIRLN 
759.11 759.40 2.04 0. 1220. 7.597 136.0 771.80 0 

3495 OVERBANK AREA ASSUIEO NON-EFFECTIVE. ELLEA- 771.30 ELREA- 771.30 

'SECW 6308.000 

3301 HV CHANGED WRE THAN HVlNS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 5.91  

PAGE 11 

FLCCU CONTROL DISTRICT OF HlRlCOPA COUNTY - CONTRACT FCO 90-67 
GILA BEN0 AREA F L W P L A I N  DELINEATION STUOY BY BURGESS NIPLE 

1 3  T2 SCOTT AVENUE WASH J. MISCHLER - (602) 244-8100 

J 1  ICHECK IN NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

5 0.0037 747 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

4 -I 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 

OLOSS L-BAJ4K ELEV 

TIME VLOB VCH VROB XNL XNCH XNR 
W A  R-BANK ELEV 

WIN 
SLOPE XLOBL XLCH 

E W I N  SSTA 
XLOBR ITRIAL IDC ICON1 CORAR TOWID ENDST 



3280 CROSS SECTION 5200.00 EXTENDED 2.45 FEET 

3-6 zo TRIALS A T T w T r n  IOEL NIEL 
3693 PROMBLL M I N I M  SPLCIFI& ENEROY 
3720 CRITICAL DEPTH ASSUYO 

3496 OVCRWK AREA ASSME0 NOW-EFFECTIVE. ELLEA- 770.30 ELRU-  770.30 

SPECIAL CULVERT 

SC CUHO CWV ENTLC COFQ ROLEN RISE 
2 

SPbJl 
0.014 0.40 

CULVLN CHRT SCL 
3.00 500.00 6.50 10.00 294.00 8 I 

ELCHU ELCHO 
761.20 750.60 

CHART 5 - BOX CULVERT WITH FLARED WINGWLLS: NO INLET TOP EWE BEVEL 
SCAU 1 - WINWALLS FUREO 30 TO 75 DEGREES 

5130. EGIC- 769.09..MY BE T W  URGE I F  INLET CONTROLS. 
5 5  EWC- 768.03 ..HAY BE T W  URQE I F  OUTLET CONTROLS. 
.ar& szw.ooo 
SPLCIAL CULVERT INLET CONTROL 
EGlC - 769.093 EGOC - 768.031 PNSE- 757.752 ELTRO- 771.800 

3280 CROSS SECTION 5258.00 EXTENDED 12.46 FEET 

I 
01MR92 1 0 r 1 6 ~ 2 8  PADE 13 

S E W  DEPTH -EL CRIWS WSELK EG HV 
QLDI) 

HL 
QROB ALOE ACH OLOSS L-BANK ELEV 

TIWE vLo8 9f t: XNL XNcH 
VOL 

VROB 
WA R-BANK ELEV 

XNR 
SLOPE XLOSL XLCH XLOSR ITRIAL IDC 

VTN E U l l N  SSTA 
ICONT CORAR TOWID ENDST 

3301 HV C W M D  MORE THAN HVlNS 

3302 WARNIllO8 CONVEYANCE CHWQE OUTSIOE OF ACCEPTABLE RANGE. KRAT10 - 4.24 

SPECIAL CULVERT 

EDIC EGOC H4 W E I R  QCULV VCH ACULV ELTRD WElRW 
759.09 768.03 7.71 0. 2440. 5.429 136.0 771.80 0. 

3496 OVERBANK AREA ASSWED NW-EFFECTIVE. ELLEA- 771.30 ELREA- 771.30 

.SECNO 5308.000 
3280 CROSS SECTION 5308.00 EXTENDED 9.28 FEET 

3301 HV CWGEO MORE THAN HVINS 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 9 .12  

PAGE 14 

T I  FLCW CONTROL DISTRICT OF HlRlCOPA COUNTY - CWTRLCT FCO 90-67 
7 2  G l U  BEN0 A R U  FLOODPLAIN DELINEATlON STUDY BY BURGESS L NIPLE 
73 SCOTT AVENUE WASH J .  MISCHLER - (602) 244-8100 

J 1  ICHECK I W  NINV 1DIR STRT METRIC HVINS Q WSEL FQ 

6 0.0037 747 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIH ITRACE 

15 -1 

1 
01APR92 l o r 1 6 1 2 8  PAGE 15 

SECNO DEPTH M E L  CRlWS WSELU EG HV HL 
QLOB QCH QR08 ALO5 ACH ARO8 VOL 

OLOSS L-BANK ELEV 

VLOB VCH V6VB XNCH XNR YTN 
WA 

XNL 
R-BANK ELEV 

!%E XLOBL XLCH XLOSR ITRIAL IDC CORAR E W I N  TOWID SSTA ENDST 

CDIV- 0.100 CEHV- 0.300 
.SECNO 5137.000 
3810 SECTION NOT H I W  E W W  859.382 804.300 746.600 805.300 749.000 
3810 SECTION NOT H I M  E W W  859.382 854.300 746.600 855.300 749.000 

I 4  

5137.000 7.88 754.48 753.80 747.00 755.16 0.68 0.00 0.00 750.80 
1 4  



CCW- 0.300 CEHV- 0.500 
.SECfU 6200.000 

a 3 2 0  CROSS SECTION 5200.00 EXTENDED 8.52 FEET 

3301 HV CWmKO W R E  TKW W I N S  

3685 2 0  TRIALS ATTEMPTED YZEL.NSEL 
3693 PROBABLE H I N I W  SPECIFIC ENERGY 
3720 CRITICAL OEPTH A S S W D  

349s OVERBANK AREA ASSUED NUN-EFFECTIVE. ELLEA- 770.30 ELRU-  770.30 

5200.000 13.32 763.02 763.82 0.00 770.55 6.73 1.63 3.03 750.50 
6100.0 0.0 6100.0 0.0 0.0 293.0 0 . 0  1.7 1.5 750.60 

0.00 0.00 20.82 0.00 0.000 0.035 0.000 0.000 750.50 9989.00 
0.007616 ZOO. 333. 400. 20  1 4  0 0.00 22.00 10011.00 

SPECIAL CULVERT 

sc cum CUNV ENTLC C O F ~  ROLEN RISE SPAN CULVLN CHRT 
2 

SCL 
0.014 0.40 3.00 500.00 6.80 10.00 294.00 8 

ELCHU E L C M  
1 751.20 750.50 

CURT 8 - BOX CULVERT WITH FLARED WINGULLIS: W INLET TOP EDGE BEVEL 
S U L E  1 - WINWALLS FLARED 3 0  TO 75 DEGREES 

5130. EGIC- 834.1S..MY 8E T M  LARGE I F  INLET CONTROLS. 
5136. EGX-  82B.06 . .MY BE T W  LARGE I F  WTLET CCUTROLS. 
.SECW 62Y1.000 

SPECIAL CULVERT INLET CWI-L r WEIR FLOW. EG - 773.47 
3 2 0  CROSS SECTION 52Y1.00 EXTENDED 17.47 FEET 

3301 HV CHANGED IORE THAN HVINS 

1 
OlAPR92 10:16:28 PAGE 1 6  

SECW OEPTH N E L  CRIWS WSELK EG HV HL 
aLos QCH QROB ALOB ACH AROB VOL OLOSS WA L-BANK ELEV 

?,ME VLOB VCH VROB XNL XNCH XNR WTN 
R-BANK ELEV 

E W I N  SSTA 
SLOPE XLOBL XLCH XLOBI I T I I A L  IDC I C W T  COWR TOFWID ENOST 

3302 WARNINGx CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KPATIO - 51.13 

SPECIAL CULVERT 

EGIC H4 W E I R  QCULV VCH ACULV ELTRO WEIRLN 
834.15 828.06 EWC 2.92 3236. 2838. 0.574 136.0 771.80 500. 

.SECm) 5308.000 
3280 CROSS SECTION 5308.00 EXTENDED 13.46 FEET 

3302 WARNINGz CONVEYANCE CHANGE OUTSIOE OF ACCEPTA8LE RANGE. KRATIO - 0.42 

1 
01APR92 10:16:28 PAGE 17 

..........*.......................... 
HEC-2 WATER SURFACE PROFILES 

Vmrsion 4.6.2: May 1991 ..................................... 
THIS RUN EXECUTED 01APR92 10:16:33 

WTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUI8ER INDICATES MESSAGE I N  S W R Y  OF ERRORS L I S l  

SCOlT AVENUE WASH 

S W R Y  PRINTWT 

s c c m  EWIN CWSEL a VCH DIMX TOWIO DEPTH SSTA ENOST QL08 QROB ELTRO 

C l l O R a . d t - ~ h  

A p r i l  1. 1992 



S W R V  OF ERRURS AN0 SPECIAL W T E S  

CAUTION S E C W  
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION SECNO- 
CAUTION SECHO- 
CAUTION SECHO- 
CAUTION S E W  

5200.000 P m f I L E -  1 
5200.000 P W I L E -  1 
5200.000 PROFILE- 2 
5200.000 PROFILE- 2 
5200.000 PROPILE- 3 
52W.000  PROFILE- 3 
5200.000 P W I L E -  3 
6 2 W . 0 0 0  PROFILE- 4 
6 2 W . 0 0 0  P W I L E -  4 
52W.000  PROFILE- 4 
52W.000  PROFILE- 5 
52W.000  PROFILE- 5 
52W.000  P W I L E -  5 

CRIT ICAL  OEPTH ASSWED 
M l N I M l l  SPECIFIC ENERGY 
CRIT ICAL  OEPTH ASSWEO 
M I N I M l l  SPECIFIC ENERGY 
CRITICAL OEPTH ASSWED 
PROBABLE M I N I M  SPECIFIC ENERQY 
2 0  TRIALS ATTEMPTED TO BAUNCE WSEL 
CRITICAL OEPTH ASSWEO 
P M M B L L  M I H I M l l  SPECIFIC ENERBY 
2 0  TRIALS ATTEMPTED TO 8AUNCE WSEL 
CRIT ICAL  DEPTH ASSWED 
PROBABLE MINIICM SPECIFIC ENERBY 
2 0  TRIALS ATTEMPTED TO BAUNCE WSEL 

WAONINB SECHO- 52W.000  P W I L E -  1 CONVEVANCE C W G E  W T S I D E  ACCEPTABLE W G E  
WARIIIWQ SECNO- 52W.000  PROFILE- 2 CONVEVANCE CHANQE W T S l D E  ACCEPTABLE RANOE 
WARNIIIQ SECHO- 5260.000 PROFILE- 3 CONVEYANCE C W G E  OUTSIDE ACCEPTABLE RANGE 
WARNINB SECNO- 5258.000 PROFILE- 4 CONVEYANCE CHANGE OUTSIDE ACCEPTA8LE RANGE 
WAONIIIO S E C W  5250.000 P W I L E -  5 CMVEYANCE C W G E  W T S I D E  ACCEPTABLE RANGE 

WARNlNB S E C W  5308.000 PROFILE- 1 CONVEVANCE CHWGE OUTSIDE ACCEPTABLE RANGE 
WARNINO SECW- 5308.000 PROFILE- 2 CONVEVANCE C W G E  W T S I D E  ACCEPTABLE RANGE 
WARNINQ SECHO- 5308.000 PROFILE- 3 CONVEY8NCE CHANGE W T S I O E  ACCEPTABLE RANGE 
YARNlNB SECHO- 5 3 W . 0 0 0  PROFILE- 4 CONVEYANCE CHANGE W T S I O E  ACCEPTA0LE RANGE 
WAONINO SECW- 5308.000 PROFILE- 5 CONVEVANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



X X XXXXXU( XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX 

1 
XXXXXXX 

27MR92 151.6135 

....................................... 
U.S. ARMV CORPS OF ENGIWEERS 
HYOROLOGIC ENGINEERING CENTER ; - 509 SECOND STREET SUITE D 
DAVIS. CALIFORNIA'S~~~~-I(BI : 

(916) 756-1104 ....................................... 

PAGE 1 

..................................... 
HEC-2 WATER SURFACE PrXYILES 

Vers ton  4.6.2: ~ . ) r  1 9 9 1  ..................................... 
THIS RUN EXECUTED 27WR92 15:m135 

1 1  F L O W  COWTIK)L DISTRICT OF HLRICOPA CWNIV - CCUTIVICT PC0 90-67 
72 G l U  BEN0 AREA F L O m P U I N  OELINEAIION STLOV BY BbR6ESS L NLPLE 
T I  FLQ SPLIT UP WUVEL RD J. MISCHLER - (602) 244-8100 

J I  ICHECK INQ NlNV I D f R  STRT METRIC HVlNS Q WSEL FQ 

2 0.0053 

J 2 N P R O F  IPLOT PRWS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 - 1  

J 3  VARIABLE CWES FOR S W R Y  PRlNTWT 

38 42 I 43 26 5 1  4 
1 3  

8 
15 40 

53 54  

THIS RUN MWELS F L W  TO THE NORTH ALCUG A GRAVEL R M D  
WEST OF SCOTT AVEWE WASH BENEATH 1-8. 

51.5 STRT - (757.4 - 754.8)/590 - 0.0044 FT/FT 

SECNO DEPTH N E L  CRlWS WSELK EG HV HL 
QLOB QROB ALOB ACH 

OWSS L-BANK ELEV 

?IME 9:: VROB 
AROB VOL 

VLOB 
n*\ 

XNL XNCH XNR 
R-BANK ELEV 

WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC 

ELMIN SSTA 
ICON1 CORAR TOW10 EHOST 

.PROF 1 

CCHV- 0.100 CEHV- 0.300 
'SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF WAX. MIN USE0 

1.000 9.03 764.03 0.00 0.00 765.75 1.72 
5000.0 0.0 5000.0 0 . 0  0.0 475.3 0.0 0 . 0  

0.00 0.00 772.00 

0.00 0.00 10.52 0 . 0  772.00 0.00 0.000 0.035 0.000 0.000 755.00 1014.06 
0.005397 0. 0. 0. 0 0 3 0 .00  71.88 1085.94 

1 
27MR92 15:48:35 PAGE 3 

T I  F L m  CONTROL DISTRICT OF WRICOPA CWNTY - CONTRACT FCD 90-67 
1 2  G I U  BEND AREA F L O m P U l N  DELINEATION STUDY 01 BURGESS L NIPLE 
73 F L W  SPLIT WEST OF SCOTT J. MISCHLER - (602) 244-8100 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q WSEL Fg 

3 0.0044 

52 NPROF IPLOT PRWS XSECV XSECH FN ALWC I B Y  CHNIM ITRACE 
2 - 1  

1 
27MR9Z 15848135 PAGE 4 

SECNO DEPTH M E L  CRlWS WSELK EG HV 
QLOB QROB ALOB ACH AROB VOL 

HL OLOSS L-BANK ELEV 
?,ME VLOB 9::: VROB XNL XNCI! XNR WTN W A  R-BANK ELEV 
SLOPE XLOBL X L W  XLOBR ITRIAL IOC ELMIN SSTA 

ICONT TOWlO ENDST 



.SECW 1.000 
2096 WSEL W T  GIVEII. AVB OF W X .  MlN USED 

1.000 3 . 3  764.S3 0.00 0.00 770.76 2.23 0.00 0.00 
10000.0 0.0 10000.0 0.0 0.0 833.9 0.0 0.0 0.0 

0.00 0.00 11.99 0.00 0.000 0.035 0.000 0.000 755.00 
O.OOUO4 0. 0. 0. 0 0 5 0 .00  87.74 

T I  F L m D  CCUTWL DISTRICT OF MARICOPA CWNTY - CWTRICT FCD 90-67 
TZ G I U  BEND AREA FLOODPUIN DELINEATIDH STUDY BY BURMSS L HIPLE 
1 3  F L W  SPLIT WEST OF SCOTT J. MISCHLER - (602) 244-8100 

J1 ICHECK IN NINV I D I R  STRT METRIC HVINS Q WSEL 

4 0.0044 

J2 N P W I  I P W T  PRFVS XSEN XSECH FN ALLW IBW CHHIM 

3 -1 

S E W  OEPTN M E L  CRIWS WSELK EG HV HL OWSS 
QLOB 

91m Y4 $ ALOB AWB 
VLOB 

VOL 
XNL XNCH XNR WTN E W I N  

WA 

SLOPE XWSL X L W  XLOSR ITRIAL IDC ICCUT CORAR TOFWID 

.PWI 3 

CCHV- 0.100 CEHV- 0.300 
.SECHO 1.000 
2096 WSEL W T  GIVEN. AVO OF MAX. MIN USEO 

1.000 16.57 771.17 0.00 0.00 774.37 2.80 0.00 0 .00  
15000.0 0.0 13000.0 0.0 0.0 1117.3 0.0 0.0 0 . 0  

0.00 0.00 13.43 0.00 0.000 0.035 0.000 0.000 755.00 
0.0043911 0. 0. 0. 0 0 6 0.00 98.48 

T I  FLOOD CONlROL DISTRICT OF WRICOPA COUNTY - CONTRACT FCO 90-67 
G I U  BEN0 LRCA FLOODPUIN DELINEATION STUOV BY 8URGESS NIPLE 

TJ J .  MlSCHLER - (602) 244-8100 

J I  ICHECK I W  N I W  I D I R  STRT METRIC HVINS Q YSEL 

5 0.0044 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLW IBW CHNlM 

4 -1 

SECW OEPTH M E L  CRIW WSELK EB HV HL 
QLOB W H  PRO6 ALOB ACH A m B  

OLOSS 

YIME VLOB VROB XNL XNCH XNR WTN E W l N  
VOL 

VCH 
W A  

SLOPE XLOBL X L W  XLOBR ITRIAL IDC I C W T  CORAR TOW10 

.PWF 4 

CCHV- 0.100 CEHV- 0.300 
'SECHO 1.000 
2096 YSEL W T  GIVEN. AVO OF MAX. MlN USEO 
3260 CROSS SECTION 1.00 EXTENDED 1.96 FEET 

T I  FLCCU CONTROL DISTRICT OF MARICOPA COUNTV - CONTRACT FCD 90-67 
1 2  G I U  BEN0 AREA F L m D P U I N  DELINEATION STUDY BY BURGESS L NIPLE 
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THIS  RUN EXECUTED 2 7 M R 9 2  15:48814 

T 1  FUXXI CONTROL DISTRICT OF WRICOPA COVNlV - CONTRACT FCD 90-67 
1 2  G I U  BEND AREA F L D O D P U I N  DELINEATION STUDV BV BURGESS L N l P L E  
7 3  F L W  SPLIT  AT P I T  J. MISCHLER - (602)  2 4 4 - 8 1 0 0  

J1 ICHECK 1NO NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

2 0.0133 

J 2 N P R O F  ]PLOT PRFVS XSECV XSECH FN A L E  IBW CHNIM ITRACE 

1 -1 

J3 VARIABLE COOES FOR S U I U R V  PRINTOVT 

3 8  42  1 4 3  2 5  
1 3  I S  

5 1  4 8 5 3  5 4  
40 

~ 1 . 6  s r a T  - (7se-762) /300 FT - 0.0133 F T ~ F T  
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SLOPE XLOBL X L W  XLOBR I T R I A L  IDC ICONT 

'PROF 1 

CCtN- 0 . 1 0 0  CEHV- 0.300 
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3496 OVERBANK AREA ASSWED W - E F F E C T I V E .  ELLEA- 780.00 ELRfA- 

7 5 7  2750  756 .5  3480 

PAGE 2 

H L  OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
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CORAR T O W 1 0  ENDST 

PAGE 3 

SPECIAL BRIDGE 

SB XK XXOR COFO RDLEN BWC BWP BAREA 5 5  
0.90 1.25 2.50 0.00 0.10 0.00 0.01 0 .00  756.20 755.20 

ELCHU ELCHO 



. S E W  2.000 

3302 WARNINGr CONVEVANCE C W G E  WTSIDE OF ACCEPTABLE RANGE. KRATIO - 13.78 

PRESSURE AND WEIR FLCU. W a l r  Suhn.nc.  8.s.d on TWPEZOIDAL Shape 
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AREA ....*.-..* 757.64 0.00 5015. 0. 0. 0. 756.50 780.00 2386. 
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GILA BEND AREA F L m D P U I N  OELINEATION STUOV BV BURGESS NIPLE 
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2 -1 
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.PROF 2 

CCHV- 0.100 CEHV- 0.300 
.SECNU 1.000 
2096 WSEL NOT GIVEN. AVG OF W K .  MIN USE0 

3496 OVERBWK AREA ASSWED NON-EFFECTIVE. ELLEA- 780.00 ELREA- 780.00 
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'SECNO 2.000 
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CCHV- 0.100 CEHV- 0.300 
.SECHO 1.000 
2096 WSEL HOT GIVEN. AVO OF PAX. MIN USE0 

3406 OVERMK AREA ASSMU WN-EFFECTIVE. ELLEA- 780.00 ELREA- 

SPECIAL BRIWE 

5 8  X I  XKOR ROLLN SWC W P  BAREA 
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J 1  ICHECK INP NINV lOIR STRT METRIC HVINS Q WSEL FQ 

5 0.0133 
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4 -1 
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0.90 1.25 2.60 0.00 0.10 0.00 0.01 0.00 756.20 756.20 
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73 F L W  SPLIT WEST OF SCOTT J. MISCHLER - (602) 244-8100 

J l  ICHECK INQ NINV I STRT METRIC HVINS Q WSEL FQ 

6 0.0133 

J2 N P W  IPLOT P R N S  XSECV XSECU FN A L L K  IBW CHNIM ITRACE 
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HV HL 
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SPECIAL BRlOGE 
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3301 n v  CHANGEO m a E  rnrn nvws 
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PRESSURE AND WEIR FLW. W . l r  S u h r g a n c .  8.s.d en TRAPEZOIDAL Shape 
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1.000 756.20 757.34 5000.00 3.58 0.00 2224.27 
1.000 756.20 757.68 10000.00 4.57 1.14 1608.88 3833.14 

0.00 2419.16 
0 .00  0 .00  0.00 

1.000 756.20 757.96 15000.00 5.22 0.00 0.00 0.00 4 8  1557.59 3976.75 
0.00 2575.13 

1.000 756.20 758.17 20000.00 5.85 1.76 1516.55 4091.67 
0.00 2614.56 

0.00 0.00 0.00 
1,000 756.20 758.36 25000.00 6.36 1.97 1495.92 4110.48 

0.00 2631.68 
0.00 

2.16 1479.38 4111.05 
0.00 0.00 

0.00 0.00 0.00 
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3.4.2 Ponding Against SR-85 

There are six (6) concentration points defined along SR-85 from the GBC south to Black 

Gap. Refer to Exhibit "C", sheets 1 and 4. Drainage structures with contributing 

watersheds greater than five (5) square miles were assigned concentration points a s a  

part of this study. The remaining structures were not evaluated. SR-85 is paralleled by 

the Tucson-Cornelia-Gila Bend Railroad through this reach. The railroad is located on 

the upstream side of SR-85 and is no longer in use. It was originally constructed by 

Phelps-Dodge Corporation to service the wppec mine at Ajo, Arizona. There are 

drainage cross-structures at the railroad for all of the concentration points evaluated. 

These structures are directly upstream of roughly equivalent drainage cross structures 

for SR-85. Refer to Table 2 on sheet 1 of Exhibit "C". Levees were built upstream of 

the railroad along the north side (downslope) of each wash to force runoff through the 

structure. The levees appear structurally sound and show no signs of recent over- 

topping or serious swur problems. 

The structures at concentration points C44, C45, C35, C33, and C10 were evaluated 

during the field reconnaissance to determine if significant flow splits could occur at 

these locations. The 100-year discharge will probably overtop all of the structures. 

The control diking and natural constraints will force this overflow to remain in the same 

downstream sub-basin as the flow passed through the cross drain structures. The 

available storage volume for ponding of runoff upstream of SR-85 and the railroad is 

insignificant compared to the total runoff volume. Therefore, hydrograph attenuation 

due to storage is considered negligible for these concentration points. No further special 

consideration was given to the effects of these structures in the HEC-1 models. 

3.4.3 Ponding Against Gila Bend Canal 

3.4.3.1 Discussion of Problem 

Ponding at concentration points C12, (2133, and C135 was discussed under 

Section 3.4.1.3 because of hydraulic flow splits which also occur at these 

locations which are affected by Interstate 8. This discussion will therefore be 
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limited to concentration points C11, C36, C51, C52, C53, and C142. There 

were no special analysis problems with C136. Concentration points C51 and 

C52 were combined in the HEC-1 model and named PND1. Concentration 

points C53, C36, and C11 were combined in the HEC-1 model and named 

PND2. These locations will be discussed using their HEC-1 name. 

Ponding against the Southern Pacific Railroad, Interstate 8, and Business 

Loop 8 downstream of the Gila Bend Canal was assumed to have negligible 

effects on peak discharges. This is a valid assumption because the area 

available for ponding is substantially less than what is available upstream of 

the canal. The attenuation caused by ponding upstream of the canal was 

proven to not be significant. 

The basic problem encountered with PNDl and PND2 was commingling of 

flow between the GBC cross drain structures from Smurr on the west to the 

GBC crossing of SR-85 on the east. This reach of the GBC is approximately 

6.3-miles in length. Runoff will form a continuous pond along the entire 

length. The flow pattern at lower stages (elevations up to 736) will be toward 

the cross drain structures at C51, C52, C53, C36, and C11, following the 

localized flow patterns indicated on Exhibit "C" with small arrows. Ponding 

stages above elevation 736 will start a trend of migration of runoff volumes 

from east to west which is the natural tendency. This migration will be 

strongly influenced locally by the two large concrete lined overchutes at C36 

and C11. As a point of reference, the controlling elevations along the 

upstream side of the canal are as follows: 

11358-R April 10, 1992 Page 3-1 14 



The average peak ponding elevation is estimated to be elevation 741.0. Based 

upon this stage, runoff will only overtop the canal from approximately 3400' 

west of C51 to 1000' west of C53. Refer to Figure F-1 in Section 3.5.2. 

Between elevation 736 and 739.5, runoff will tend to migrate to the 

hydraulically closest structure, which will probably be either C36 or C11. At 

peak stage, the ponding water surface should be stable and ponded water will 

migrate toward the location where flow is overtopping the canal. 

5000' East of C53 

C36 

4900' East of C36 

C11 

2300' East of Cl l  

SR-85 

The 100-year peak flow at C142 on Scott Avenue Wash will overtop the 

GBC. The overflow will occur over approximately 0.7 miles of canal. Refer 

to Figure F-1 in Section 3.5. The modeling of a flow diversion was necessary 

because water which overtops the canal will spill into sub-basins 7B and 7D. 

The runoff hydrograph at C142 was split to simulate the effects of the 

ovedow peak discharges at downstream locations in sub-basins 7B and 7D. 
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3.43.2 Approach Taken to Model the Problem 

The approach taken to model this situation was based around the additional 

problem of limited topographic data. The only topographic mapping available 

for this reach of the GBC is 10-foot contour interval USGS quadrangle 

mapping at a scale of 1" =2000'. This is the same mapping on which Exhibit 

"B" and "C" are based. To supplement the available mapping, the top of the 

south GBC levee was profiled in the field. The resultant profile is plotted on 

Figure F-1. The District's goal was to develop a HEC-1 computer model for 

the watershed upstream of the canal which was detailed enough to use for 

future floodplain delineation studies. The ponding at the canal was to be 

modeled using approximate methods in HEC-I to determine whether the canal 

will be overtopped during a 100-year storm event, and if so, the approximate 

limits of spread. A second goal was to determine if the storage volume 

upstream of the canal has a significant effect on peak flow rates downstream 

of the canal. 

The modeling approach was based upon the following assumptions keeping in 

mind the data and goal constraints: 

1. The hydmulic capacity of the Gila Bend C a d  zk not signifiant. The 

GBC was assumed to be flowing full at the time that a major s t o m  would 

occur. The remaining freeboard capacity can be assumed to be negligible 

compared to the peak flow rates which will overtop the canal. This 

assumption is based on engineering judgement. The available canal 

capacity is estimated to be between 200 and 300 cfs. 

2. The GBC will not fail strudumlly during the 100-year event. The reach 

of the GBC in the study area has proven to be structurally stable over 

time. The overtop flow depths will be shallow (less than 1-foot except at 

C142) and the duration of overtlow will be very short. In the event the 

canal does fail, the peak flow rates estimated in this study would not be 

significantly different than in a dam failure scenario. This is because the 
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storage upstream of the canal does not have a significant attenuation 

effect. 

3. Time-to-Peaks for PNDl and PND2 are coincident. The initial 

assumption made was that peak flows at PNDl and PND2 will peak at 

close to the same time. This assumption was born out in the final results 

as PNDl peaks at 19.45 hours and the major washes which combine at 

PND2 peak between 19.40 hours and 19.90 hours. 

4. PNDl can be modeled sepamtely from PND2. The second assumption 

was that PNDl could be modeled separately from PND2. PNDl and 

PND2 are physically separated by an average of approximately three (3) 

miles. The peaks can reasonably be expected to act separately. Water 

can be expected to pond fairly uniformly along the canal due to the 

coincidence in time-to-peaks. The very limited capacity of the structures 

at C51 and C52 (roughly 600 cfs at peak) will force backwater to accur 

rapidly. Migration north along the canal will be blocked by the rapid 

accumulation of volume from PND2. This will force the peak flow of 

9000 cfs at PNDl to seek another outlet. Flow can therefore be expected 

to pond rapidly and overtop the GBC at the low area adjacent to C51. 

5. C53 can be lumped with C36 and C l l .  The structure at C53 was lumped 

with C36 and C11 as PND2 in order to make a portion of the lower GBC 

levee available for weir flow over the canal. Assuming the canal does not 

fail completely during this event, ponded water from PND2 will force 

water to begin overtopping the canal west of C53. A head differential 

would therefore be expected between PND2 and PNDl to cause this to 

occur. The HEC-1 model forecasts a peak stage of 741.0 for PND2 and 

a peak stage of 740.4 for PNDl. The model, based upon very limited 

data, provides a realistic estimate of what may occur during an event of 

100-year magnitude. 
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6. Outflow hydmgmphs for C53, C36, and C l l  can be sepamted using the 

diversion opemhn. The assumption was made that two diversion 

operations could be used to separate the PND2 hydrograph into three (3) 

separate hydrographs for routing downstream from C53, C36, and C11. 

The first diversion separates a hydrograph for C53 based upon the rating 

curves for the C53 structure and the weir flow over the GBC. The 

second diversion separates hydrographs for C36 and C11 using the rating 

curves for the two concrete lined overchutes. This assumption is 

reasonable because the hydraulic capacity of the C53 structure and weir is 

very small compared to the combined capacity of the C36 and C11 

structures. 

The above assumptions were used as a basis for the construction of the HEC-1 

model. The following is a description of the logic used in the HEC-1 model 

for this reach of the GBC: 

Step 1: The runoff hydrographs for C51 and C52 were combined as PNDl. 
The combined hydrographs were reservoir routed through a pondiig 
area limited on the west by Smurr and on the east by the sub-basin 
boundary between 6 0  and 6N. 

Step 2: The reservoir routed hydrograph at PNDl was then separated into 
two hydrographs using the HEC-1 diversion operation. The rating 
curves for the structures at C51 and C52, including weir flow over 
the GBC, were used for the diversion. Refer to Figures R-1 and 
R-2. The weir flow between C51 and C52 was separated by 
assuming an imaginary vertical wall 1950' east of C51. The weir 
flow between C52 and C53 was separated by also assuming an 
imaginary vertical wall, located where the sub-basin boundary 
between sub-basins 6P and 6 4  intercepts the GBC. Refer to sheet 1 
of Exhibit "C". All flow overtopping the canal from PNDl is 
therefore forced to drain into sub-basin 6P. Refer to Figure F-1 in 
Section 3.5.2 

Step 3: The runoff hydrographs for C53, C36, C11, and the flow diversion 
from C12 were combined as PND2. The combined hydrograph was 
then reservoir routed through a pond bounded on the west by the 
boundary between sub-basins 6 0  and 6N, and on the east by SR-85. 
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Step 4: The reservoir routed hydrograph at PND2 was then separated into 
three hydrographs using two successive HEC-1 diversion operations. 
The rating curves for the structures at C53, C36, and C11, including 
weir flow over the GBC, were used for these diversions. Refer to 
Figures R-3, R-4, and R-5. The hydrograph for outflow from C53 
was created fust. The weir flow between C53 and C36 was 
separated by assuming an imaginary vertical wall located where the 
boundary between sub-basins 6 4  and 5C intercepts the GBC. The 
weir flow between C36 and C11 was separated by assuming an 
imaginary vertical wall located where the boundary between sub- 
basins 5C and 3M intercepts the GBC. This forces all weir flow 
associated with C53 to drain into sub-basin 6 4 ,  all weir flow 
associated with C36 to drain into sub-basin 5C, and all weir flow 
associated with C11 to drain into sub-basin 3M. The final HEC-I 
model for the 100-year 24-hour storm does not forecast any flow 
overtopping the GBC into sub-basins 5C and 3M. 

Step 5: The reservoir routed hydrograph at C142 was separated into two 
hydrographs using the HEC-1 diversion operation. The weir flow 
overtopping the GBC at C142 was separated by creating an 
imaginary vertical wall located where the boundary between sub- 
basins 7B and 7D intercepts the GBC. Refer to Figure R-7 and the 
hydraulic calculations in Section 3.2.2.3. 

3.4.6 HEC-1 Warnings and Errors 

3.4.6.1 General 

The only warnings encountered in the HEC-1 output were concerning 

hydrograph routing and excess at ponding for sub-basin runoff calculations. 

Examples of these types of warnings are: 

* * * W m N G a * *  Modified Puls Routing May Be Numerically Unstable For 
Outflows Between 690 to 903. 

* * * W M N G a * *  Modzjied Puls Routing May Be Numerically Unstable For 
O@ows Between 47940 to 68620. 

***WARNING*** Excess At Ponding Less Than Zero For Period. Excess 
Set to Zero. 
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There is an error reported by HEC-1 when the S&Qxx.Hl models are run. 

The error is: 

***HECI ERROR 6*** Tried To Combine More Hydrographs Than 
Available In Stream System. 

Thii error occurs when the "*DIAGRAMn option is used in conjunction with 

the JD record and DSS options. Apparently, the hydrograph stack counter is 

not correctly updated for the diagram generation when a hydrograph recalled 

from a DSS file is placed in the stack. The hydrograph at CIS1 in the Bender 

Wash and Sand Tank Wash model is written to a DSS file. This hydrograph 

is then read from the DSS file into the Sauceda Wash and Quilotosa Wash 

model and combined with the runoff hydrograph from sub-basin 3k. The 

error appears in the diagram printout for this combination operation. The 

error does not occur in the calculation stream, and the hydrograph 

combination appears to be done correctly. The error has been repotted to 

Dodson & Associates and does not affect the results of this study. 

3.4.6.2 Reach Route Warnings 

The first two warnings listed above for reach routes specify a range of peak 

flows for which the hydrograph may be unstable. Note that the range for the 

first warning is small, with peak discharges of low magnitude. The second 

warning contains a range with very high magnitudes of flow rate. The two 

warnings are for reaches R62-64 and R72-73, respectively, in the Bender 

Wash and Sand Tank Wash 24-hour model. The routed peak discharges are 

4024 cfs and 1616 cfs, respectively. Both warnings are present in the final 

output file for the Bender Wash and Sand Tank Wash model. Note that the 

computed peak discharge values are outside the range listed in the warning. 

During the initial consttuction of the HEC-1 models, several washes had peak 

discharges which fell within the range listed in the warning message. 
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The following steps were taken to ensure that the final results were reasonable 

and stable: 

1. The number of minutes in the hydrograph tabulation interval (NMIN) was 
reduced until the warning was either eliminated or the resultant routed peak 
discharge was outside the limits of the range listed in the warning message. 

2. The outtlow peak from the reach was checked against the i d o w  peak to 
ensure that the routed peak flow did not increase in magnitude. 

3. Outflow hydrographs for critical routing reaches were plotted and 
examined for oscillations. 

The final NMIN value used was 3-minutes for Bender Wash and Sand Tank 

Wash models, and the Sauceda Wash and Quilotosa Wash models. A value of 

1-minute was used for the Un-named Wash #1 and Un-Named Wash #2 

model. No oscillations were noted in ploned hydrographs, and no routed 

peak discharges were found to increase. 

3.4.63 Sub-Basin Runoff Calculation Warnings 

The third warning listed in Section 3.4.6.1 regarding excess at ponding results 

from a check done when applying the Green-Ampt rainfall excess relationship. 

A check is performed by HEC-1 for each time interval to answer the 

following questions: 

1. Does ponding occur throughout the interval? 

2. Does ponding occur at all during the interval? 

3. Does ponding begin during the interval? 

The warning occurs when the second and third checks are true. However, 

since the rainfall excess calculation is done using average values over the time 

interval, the average rainfall excess may be less than zero for the period. 

HEC-1 then sets the excess to zero for that period, and ponding will begin in 

the next calculation interval. This has been done to simplify the calculation 

process. This warning occurs for sub-basins ID, lK, lM, 2C, 2D, 2F, 
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21-2L, 20,2T, and 2EE in the Bender Wash and Sand Tank Wash model. 

These sub-basins all lie in mountainous portions of the watershed and contain 

soils types with relatively small values of DTHETA. DTHETA is a measure 

of how much water the soil can absorb before saturation occurs. These soils 

are also characterized by very low values of the XKSAT parameter which is a 

measure of the infiltration ability of the soil. The warning tends to occur for 

sub-basins with these characteristics because ponding will begin early in the 

stonn from small amounts of total precipitation. During this period, the 

incremental changes in precipitation are very small so the infiltration capacity 

of the soil may not be overcome during the interval. The more pervious soils 

do not begin to pond until the incremental changes in precipitation are large. 

The infiltration capacity of the soil can therefore be overcome easily in a 

single interval. This warning is not an indication of instability in the model, 

and can be disregarded. 
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3.5 Final Results 

3.5.1 General 

The results of this study are summarized in Tables F-1 through F-4. Evaluation of the 

results indicate that peak flow rates for the major concentration points on Bender Wash, 

Sand Tank Wash, Quilotosa Wash, and Sauceda Wash result from the 100-year 24-hour 

duration storm. The 6-hour duration storm typically produced higher peaks on the 

smaller portions of the watershed. Therefore, care must be taken in selecting a peak 

discharge at any particular point of interest. The 6-hour model for Un-named Wash #1 

and Un-named Wash #2 produced the highest peak flow rates, except at the Gila Bend 

Canal where the 24-hour peak discharge controlled. The watershed was broken into 

three separate HEC-1 models for convenience, as follows: 

The HEC-1 output files for both the 6-hour and 24-hour storms are included as a part of 

this report. All of the HEC-1 models include channel transmission losses. 

Model 
Number 

1 

2 

3 

3.5.2 Discussion of Results 

3.5.2.1 General 

Washes Modeled 

Bender Wash, Sand Tank Wash, S w n  Avenue Wash 

Quilotosa Wash and Sauceda Wash 

Un-named Wash #1 and Un-named Wash #2 

A brief history of the Giia Bend Canal is helpful for understanding and 

interpreting the results of the hydrologic modeling effort. The Gila Bend 

Canal was constructed to convey water from the Gila River for agricultural 

purposes in the Gila Bend area. A dam was co~~~tructed in the 1890's in the 

Drainage 
Basins 

1, 2, and 7 

3, 4, 5, and 6 

Sub-basin 2VV 

vicinity of the site of the existing Gillespie Dam for the purpose of supplying 



water to the canal. The dam, constructed of wire mesh and brush, was 

washed out in the very early 1900's. Plans for construction of a permanent 

dam were prepared around 1910, but World War I caused construction to be 

delayed. The present Gilespie Dam was consuucted in the 1920's and the 

Gila Bend Canal has been present since at least that time. The entire length of 

the canal was concrete lined by 1982. 

The canal from Gillespie Dam south to Gila Bend is notorious for drainage 

related problems and periodic maintenance. However, the reach of the canal 

from Gila Bend west to Smurr has a history virtually free of recent drainage 

problems. The current engineer under contract with Paloma Ranch (the canal 

operator) was interviewed. The engineer did not know of any historic events 

which overtopped the canal or caused serious erosion or scour problems. 

Conversations with the Paloma Ranch owners and a previous superintendent 

yielded similar comments. The Public Works Director of the Town of Gila 

Bend, a lifetime resident, stated that the Sand Tank Wash box culverts under 

BL-8 were nearly overtopped in the early 1970's but the canal overchute at 

C133 functioned with no significant problems. The Arizona Department of 

Transportation added two more barrels to the BL-8 structure subsequent to the 

storm, and there have been no further significant problems. 

With this history in mind, the results of the modeling effort for the 100-year 

storm in the Gila Bend vicinity can be summarized as follows: 

Bender Wash and Sand Tank Wash join at Interstate 8 due to 
insufficient hydraulic capacity of the highway structures to convey the 
100-year peak flow. Runoff is diverted west along the interstate to 
Scott Avenue Wash, then west to SR-85 where this runoff overtops 
the Gila Bend Canal and SR-85. The runoff which overtops SR-85 
combines with runoff from Quilotosa Wash and Sauceda Wash. 

The runoff from Bender Wash and Sand Tank Wash which crosses the 
interstate recombines at the Gila Bend Canal. Runoff ponds upstream 
of the canal from the canal crossing of the southern Pacific Railroad 
at the east side of Gila Bend to the north-south flood control levee on 
the west side of Sand Tank Wash. The canal is not overtopped but a 
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small quantity of runoff overtops the north-south levee and combines 
with Scott Avenue Wash upstream of the canal. 

Runoff from Bender Wash and Sand Tank Wash downstream of the 
canal redistributes between the Bender Wash channel and the Sand 
Tank Wash channel due to backwater from the Southern Pacific 
Railroad and BL-8 bridges. 

Scott Avenue Wash overtops the Gila Bend Canal. Flow is spread 
over approximately 3600-feet of canal from just east of Interstate 8, 
east to the north-south levee on the west side of Sand Tank Wash. 

Runoff from Quilotosa Wash and Sauceda Wash ponds against the 
entire reach of the Gila Bend Canal from SR-85 west to Smurr where 
the canal crosses Interstate 8. The canal is overtopped for a length of 
approximately 2.2-miles at the west end of this reach. Refer to 
Figure F-1. 

Attenuation caused by storage upstream of the canal is not significant. 
The results of the modeling effort closely match what was anticipated. 
Peak discharges also compare very closely with the available gage 
data. Refer to Section 3.3 The final results are summarized in 
Tables F-1 through F4. 

A key assumption has been made which warrants restatement here. The Gila 

Bend Canal will be overtopped at various locations in the reach addressed in 

this study. The Gila Bend Canal was assumed to not fail structurally during 

the 100-year storm event. This assumption was deemed appropriate for the 

following reasons: 

The reach of the Gila Bend Canal in the study area has proven to be 
stable over time. 

The overtop flow depths will generally be less than 1-foot and the 
overtlow duration will be short. 

In the event the canal does fail at a given location, the peak flow rates 
estimated in this study would not be significantly different than in a 
dam failure scenario. This is because attenuation caused by storage 
upstream of the canal is not significant. Also, the upstream storage 
volume is negligible when compared to the total runoff volume. 
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3.5.2.2 Comparison of Results With Previous Studies 

The existing drainage studies of record are not detailed or are no longer 

available for review. The results of the previous studies of record, compared 

with the results of this study, are as follows: 

*Peak flow rate inoludea Quiotosa Wash. 

- 

The FEMA discharges were derived from Bibliography Reference Number 11. 

The actual date of the hydrology is unknown. The methodology used is 

referenced as SCS TR-20. The study referenced is a summary report of 

previous studies, of which the Gila Bend report is no longer available. The 

flood insurance maps of record are approximate only. A detailed study has 

not previously been done. 

The J & G discharge was derived from Bibliography Reference Number 18. 

The methodology used was from the Soil Conservation Service Engineering 

Handbook, Hydrology, Supplement A, Section 4,  the predecessor of 

Bibliography Reference Number 3 1. 

1WYear Peak Flow 
in ds for 

Sand Tank and Bender Washes 
@rainagt Areas in sq. mi. rn in parenthesir.) 
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Lofation 

At Intcrstatc 8 

At Gila Bend Canal 

FEMA 
1991 

64,000 (257) 

33,500 (261) 

US Anny 
Corps of 
Engineers 

1968 

35,000 (NIA) 

- 

J & G 
1%2 

----- 

21,5W (362) 

B&N 
1992 

23,700 (330) 

18,400 (334) 



The U.S. Army Corps of Engineers discharges were derived from 

Bibliography Reference Number 3. The peak listed was estimated using 

statistical methods with data from similar watersheds. 

The results of the previous studies of record vary dramatically. It appears that 

none of the prior work was of a detailed nature, which makes comparisons 

inappropriate. Refer to Sections 3.2.5 and 3.3 for a discussion on confidence 

checks for the results contained in this study. 

3.5.23 Applicability of the Hydrologic Models for Other Uses 

The HEC-1 models have been developed for the 100-year 6-hour and 24-hour 

storms. No other frequencies have been modeled. The specific purpose in 

preparing these models was for floodplain delineation and flood insurance. 

The key assumptions upon which this study is based were made with these 

purposes in mind. Therefore, if these models are used for other purposes, 

such as for design of drainage improvements or new developments, the 

following points should be considered: 

1. The lag times and routing parameters may not be appropriate for other 
storm frequencies. 

2. The distributary flow splits that were modeled as an existing condition may 
need to be re-evaluated, or different assumptions made as to the percentage 
of flow in the branches downstream of the split. This could particularly be 
true for a design situation. 

3. The hydraulics of the ponding against the Gila Bend Canal for Quilotosa 
Wash and Sauceda Wash is specific to the recurrence interval studied. 
Different assumptions may be appropriate for other recurrence interval 
storms. 
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3.52.4 Summary of HEC-1 Nomenclature 

The final results are summarized in Tables F-1 through F-4. Table F-1, for 

instance, contains a summary of peak discharges at key locations on the 

watershed. These peaks are arranged alphabetically by wash name, in an 

upstream to downstream secondary order. The HEC-I identifier is the name 

used on the exhibit maps and the HEC-1 input tiles to pin point the type of 

HEC-1 operation and the location on the watershed. The following is a 

description of the nomenclature used throughout all tables in the report, and in 

the HEC-I computer models: 
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HEC-1 
ldentirrer 

6A 

C32 

C36I 

C360 

C32L 

R36-37 

DC12L 
DC12R 

B W L  

Description 

Hydmgraph identitier for sub-basin 6A. Refem to Sub-basin A in major 
basin 6. 

Hydmgmph identifier for concentration point 32. Mom than om 
hydrograph hss bscn combined at thh location. Point 32 is a physical 
location on the watemhed which is kbclcd on Exhibit "C". 

Hydmgraph identif~er for concentration point 36. The "I" symbolizss thh is 
M inflow hydmgraph to a m r v o i r  mte operation. 

Hydrograph identif~er at concentration point 36. The "0" symbolize thin is 
an wtflow hydmgraph fmm a reservoir mute. 

Hydmgmph identiiier for concentration point 32. The "L" symbolizss this 
ia M i n t e d i u k  hydmgraph for the left wash immediately upstrenm of 
C32. Thin hydmpph will be combimd with one or more intermediate 
hydrographa to produce hydmgraph C32. 

Hydmgraph reaukant from a normal depth channel route fmm concentration 
point 36 downmeam to ~nccntnuion point 37. 

The hydmgraph at w m x n t d o n  point 12 was split using the HEC-1 
divcnion operation. Thin defmea the hydmgraph diverted to the left 
channei (L) or right channel (R). 

The outflow hydrograph for the operation at concentration point 40 has been 
d e d  from dink using a HEC-1 BI operation. 



YSPL = SM '~AV 
rltL = SM '~AV 

rm = SM s~v I ,, = ,,, 1 VOVL = SM .~AV VOPL = SM '~AV 
~33 OS~ = 'pn1)so S33 085 = '13NISo SJa 00m = 1- S33 06 = '13N)So V OOS = 73111tSO 

:ZT3 
S33 OStE = JlaMO S33 OZZZ = l!aM?l S33 OIZI = l!aMO SP OOZL = ~!amt) 

saSrrl~ Su!puod purr suo!$emq aJnpnqS 
37IiIOXd WNV3 (IN38 TI13 :T-iI 3?3fl3IiI 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-1 

Summary of Peak Discharges at Key Locations on the Watershed 

File = TABLE-F1 .WQ1 

Bender Wash 

Sand Tank Wash 

Scott Avenue Wash 

03/26/92 Table F-I, Page 

. 

C139 
DC142R 
(21421 

Sec. 1.884 at Watermelon Road 
450' U/S of Sec. 4.395 @IS of Gila Bend Canal) 
450' U/S of Sec. 4.395 (U/S of Gila Bend Canal) 

1600 
1700 
1800 

2600 
2700 
3500 

337.76 
336.59 
336.59 



SECTION 3.5.3: FINAL RESULTS 

TABLE F-1 

Summary of Peak Discharges at Key Locations on the Watershed 

Un-Named Wash #1 

Un-Named Wash #2 

USGS Flow Gage Stations 
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SECTION 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 100-YEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak Time Drainage 
HEC-1 D i e  To Peak Area D i e  HEC-1 D i e  To Peak Area Disfharge 
m (ffs) (hrs) (m) (ffslsm) m (ffs) (hrs) (sm) (cfslsn) 

Bender Wash and Sand Tank Wash Bender Wash and Sand Tank Wash 

1B 1949 4.95 2.10 928 1A 1372 5.20 2.10 653 
R61-62 1755 5.25 2.10 836 1B 1949 4.95 2.10 928 

1C 2332 5.20 3.83 609 1C 2332 5.20 3.83 609 
1A 1372 5.20 2.10 653 1D 565 4.30 0.34 1662 

C62 3916 5.20 8.03 488 1E 1915 5.35 3.91 490 
R62-64 3733 5.60 8.03 465 1F 1674 5.40 5.55 302 

1D 565 4.30 0.34 1662 1G 1353 5.20 3.78 358 
R63-64 325 5.75 0.34 956 1H 1702 5.45 6.77 251 

'34 3937 5.65 8.37 470 11 1953 5.35 4.11 475 
R64-65 3824 5.90 8.37 457 11 948 4.40 0.62 1529 

1E 1915 5.35 3.91 490 1K 1309 4.70 1.08 1212 

a 1F 1674 5.40 5.55 302 1L 2422 5.60 4.69 516 
C65 5323 5.75 17.83 299 1M 2740 4.70 2.19 1251 

R65-67 5205 6.05 17.83 292 1N 1473 5.15 2.75 536 
11 948 4.40 0.62 1529 1 0  1400 5.70 5.23 268 

R66-67 190 5.95 0.62 306 1P 1593 5.60 4.56 349 
11 1953 5.35 4.11 475 1Q 2602 5.90 5.30 49 1 

C67 5849 5.90 22.56 259 1R 1571 4.95 2.90 542 
R67-71 5814 6.00 22.56 258 1s 1328 5.45 4.77 278 

1G 1353 5.20 3.78 358 IT 1270 6.15 4.67 272 
R70-71 1143 6.20 3.78 302 1U 759 5.70 3.19 238 

1H 1702 5.45 6.77 251 1V 1691 5.05 2.16 783 
C71R 1837 6.05 10.55 174 1W 453 4.70 0.53 855 

1K 1309 4.70 1.08 1212 1X 1530 5.05 2.62 584 
R68-71 1053 5.60 1.08 975 1Y 1822 5.45 5.32 342 

1L 2422 5.60 4.69 516 2A 3078 5.45 4.33 711 
C71L 3237 5.65 5.77 561 2B 2389 5.05 3.31 722 
C71 8509 5.85 38.88 219 2C 2513 4.85 2.32 1083 

R71-73 8375 6.25 38.88 215 2D 2184 4.75 1.75 1248 
1M 2740 4.70 2.19 1251 2E 1692 4.45 1.00 1692 

R72-73 2101 6.30 2.19 959 2F 1037 4.55 0.75 1383 
1N 1473 5.15 2.75 536 2G 1679 4.60 1.13 1486 

C73 9640 6.25 43.82 220 2H 2199 4.60 1.59 1383 
R73-74 9297 7.00 43.82 212 21 1421 4.40 0.87 1633 

a 1P 1593 5.60 4.56 349 2J 1337 4.80 1.16 1153 
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TABLE F-2A 

SECTION 3.5.4: FINAL RESULTS 

TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
IN BEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 0 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i e  HEC-1 D i i e  To Peak .bwa D i i e  
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SECTION 3.5. 

TABLE F-2A 

4: EINAL RESULTS 

TABLE F-2B 

1WYEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER 

Peak T i e  Drainage 
HEC-1 D i i e  To Peak Area D i i e  
ID (dS) (hrs) (~n) (efslsn) 

81L-82 2592 11.15 79.75 33 
1Y 1822 5.45 5.32 342 

C82 2913 11.25 85.07 34 
DC82L 0 0.05 85.07 0 
DC82R 2913 11.25 85.07 34 
82-135 2774 11.60 85.07 33 
2VV 1352 5.30 3.74 361 

C135I 2773 11.60 88.81 3 1 
2D 2184 4.75 1.75 1248 

R87-89 1991 5.15 1.75 1138 
2F 1037 4.55 0.75 1383 

R88-89 991 4.70 0.75 1321 
C89 2533 5.05 2.50 1013 

R89-91 2457 5.30 2.50 983 
2E 1692 4.45 1.00 1692 
2G 1679 4.60 1.13 1486 
C9 1 3253 4.90 4.63 703 

R91-92 3207 5.10 4.63 693 
21 1421 4.40 0.87 1633 
2H 2199 4.60 1.59 1383 
C92 4965 4.75 7.09 700 

R92-95 4866 4.95 7.09 686 
2K 2090 5.10 2.19 954 

R93-94 1997 5.30 2.19 912 
2L 972 4.85 0.94 1034 
C94 2413 5.20 3.13 771 

R94-95 2332 5.35 3.13 745 
2M 2347 4.40 1.40 1676 
27 1337 4.80 1.16 1153 

C95 7590 4.95 12.78 594 
R95-96 7324 5.70 12.78 573 

2A 3078 5.45 4.33 711 
R83-84 2985 5.80 4.33 689 
DC84R 146 5.80 4.33 34 
DC84L 2839 5.80 4.33 656 
84L-85 2710 6.30 4.33 626 

2B 2389 5.05 3.31 722 

100-YEAR 6-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e   raina age 
HEC-1 Discharge To Peak Area D i e  
w (ds) (hrs) (sm) (cfslm) 
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SECTION 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
IN EEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Penk T i e  Ddnage Peak T i e  ~ r a i n a ~ e  
HEC-1 D i e  To Peak A m  Discharge HEC-1 D i e  To Peak A m  D i e  
ID (ds) (h) (an) (cfslmn) ID (ds) (hrs) (an) (dslsn) 

C85 
R85-% 
BDC84 
84R-86 

2N 
C86 

R86-96 
2C 
20  
C96 

R96-97 
2P 

C97 
97-100 

2Q 
R98-99 

2R 
c99 

99-100 
2s 

Cl00 
100101 

2T 
ClOl 

101102 
2U 

C102 
102103 

2 v  
C103 

103107 
2w 

104105 
2 x  

C105 
105107 

2Y 

C81 
C82 
C85 
C86 
C89 
C9 1 
C92 
C94 
C95 
C96 
C97 
C99 
Cl00 
ClOl 
C102 
C103 
ClO5 
C107 
C l l l  
C113 
C115 
C116 
C119 
C120 

C120R 
ClZl 
C123 
C124 
C125 
C126 
C127 

C127L 
C127R 
Cl28 
C129 
C130 
C131 
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SECITON 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 Discharge To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i i e  

C107 
2BB 

108111 
2 2  

110111 
2.4.4 
C l l l  

111113 
2CC 
C113 

113127 
2DD 

C127R 
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SECTION 3.5.4: FINAL RESULTS 

TABU F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 0 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i i e  HEC-1 D i i e  To Peak Area Discharge 

m (ffs) (hrs) (sm) (ffslsm) m (ffs) (hrs) (m) (ffslsm) 
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SECllON 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER 

Peak T i e  Drainage 
EIEC-1 D i i e  To Peak Area D i e  
m (cfs) Ctus) (sm) (cfslsm) 

100-YEAR 6-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e   raina age 
D i i e  To Peak Area D i e  

(ds) (hrs) (sn) (cfslm) 
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TABLE F-ZA 

100-YEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER 

SECTION 3.5.4: FINAL RESULTS 

TABLE F-ZB 

Peak Tie Drainage 
HEC-1 D i i e  To Peak Area D i i e  
m (efd (hrs) (m) (cfslsn) 

142-18 101 12.60 336.59 0 
7B 1425 4.95 1.67 853 
C18 99 12.60 338.26 0 

BDISOL 0 0.05 330.40 0 
C151 0 0.05 330.40 0 

100-YEAR 6-HOUR RESULTS a 
IN NUMERICAL ORDER 33Y TYPE 

Peak Tme Ds lee 
HEC-1 D i e  To Peak a D i e  
ID (ds) (b) "1) (cfslsn) 
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SECTION 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR &HOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 Discharge To Peak Area D i i e  HEC-1 D i i e  To Peak Area Discharge 
ID ( f fs)  (hrs) ( s n )  (cfslsm) m (cfs)  (hrs) (sn) ( d s l s n )  

Quilotosa Wash and Sauceda Wash Quilotosa Wash and Sauceda Wash 
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SECTION 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

R10-11 
3L 

CllI  
4A 

R26-27 
4B 

C27 
R27-28 

4C 
C28 

R28-29 
4E 

R20-21 
4F 

C21 
R21-23 

4D 
R22-23 

4G 
C23 

R23-29 
41 

C29 
R29-3 1 

4K 
C3 1 

R31-32 
4H 

R24-25 
41 
C25 

R25-30 
6A 

R39-10 
6B 

c40 
D W L  

100-YEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER 

Peak T i e  Drainape - 
D i i e  To Peak Area 
(d.4 (hrs) (sm) 

4746 12.95 84.02 
1826 5.25 2.48 
4745 12.95 86.50 
2675 6.20 11.75 
2312 6.75 11.75 
2798 5.45 6.14 
2970 5.85 17.89 
2770 8.15 17.89 
3459 6.40 12.33 
4240 6.40 30.22 
4161 6.75 30.22 
1547 5.65 4.88 
1445 6.10 4.88 
2438 5.15 6.16 
2793 5.30 11.04 
2688 5.85 11.04 
1367 5.85 4.57 
1275 6.55 4.57 
2448 5.40 7.70 
4596 5.55 23.31 
4098 7.65 23.31 
2624 5.90 6.09 
7227 6.75 59.62 
6954 7.35 59.62 
2005 5.65 3.91 
7082 7.20 63.53 
6770 7.85 63.53 
2926 5.45 6.11 
2489 8.40 6.11 
4276 5.65 15.52 
3995 5.65 21.63 
3671 7.45 21.63 
4725 5.55 9.04 
4562 6.05 9.04 
6102 5.30 10.95 
8792 5.45 19.99 
2858 5.45 19.99 

D i i e  
(dslsn) 

100-YEAR 6-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i i e  
m (Q) (hrs) (sn) (cfslsm) 

6E 3465 6.00 7.12 487 
6F 1920 6.30 5.05 380 
6G 2276 6.50 6.37 357 
6H 1976 6.10 4.97 398 
61 2976 5.65 6.97 427 
61 2247 5.50 4.47 503 
6K 2616 5.95 5.95 440 
6L 2426 6.30 6.34 383 
6M 2277 5.35 3.86 590 
6N 3088 5.85 7.84 394 
6 0  4237 5.35 8.13 521 
6P 2663 5.45 5.21 511 
6 4  1838 5.15 2.86 643 

B14-13 0 0.05 339.24 
BCllO 578 13.00 239.68 

O. 2 

BC520 879 12.15 98.03 9 
BDClZL 0 0.05 339.24 0 
BDC32L 4098 8.05 118.06 35 
BDC40L 2858 5.45 19.99 143 
BDC47L 4536 8.80 67.38 67 
BDC48L 2199 9.60 73.33 30 
BPND2 6110 13.05 239.68 25 

C3 4511 6.55 25.50 177 
C5 4968 6.90 32.28 154 
C7 7070 6.35 50.06 141 
C8 6557 6.95 67.67 97 
C9 6116 9.05 72.77 84 

C10 5483 11.45 84.02 65 
CllI  4745 12.95 86.50 55 
CllO 578 13.00 239.68 2 
C12I 2762 5.85 339.24 8 
C120 8 7.90 339.24 0 
C13 522 13.20 239.68 2 
C151 0 0.05 8.94 0 
C16 673 5.05 243.57 3 
C21 2793 5.30 11.04 
C23 4596 5.55 23.31 
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SECTION 3.5.4: FINAL RESULTS 

TABU F-2A TABLE F-2B 

File = 

100-YEAR 6-HOUR RESULTS 
IN EEC-1 RUN ORDER 

100-YEAR &HOUR RESULTS 
IN NUMl3RICAZ. ORDER BY TYPE 

/ 

Peak Time Drainage Peak T i e  Drainage 
HEC-1 D i i e  To Peak Area D i e  HEC-1 D i i e  To Peak Area Discharge 
ID (efd om) (sn) (efslsn) ID (ffs) (b) @ I )  (Cfslm) 

C25 
C27 
C28 
C29 
C30 
C3 1 
C32 
C33 
C34 
C35 
C36I 
C360 
C38 
C40 
C41 
C43 
c44 
c46 
c47 
C48 
C49 
cso 
C51I 
C510 
C520 
C530 
c57 
C58 
C59 
C69 
C90 

CPNDl 
CPND2 
DC12L 
DC12R 
DC32L 
DC32R 
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SECTION 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR &HOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS a 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  D r a i ~ g e  
HEC-1 D i i e  To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i e  
ID (ds) (lux) (sm) (dslm) ID (ffs) (lux) (sn) (cfslm) 

5C 
C38 

BCllO 
Rll-17 
R17-13 
B14-13 

C13 
R13-16 

3M 
C16 

BDC40L 
40L-41 

6C 
C41 

R41-43 
6D 
6E 

R42-43 
C43 

R43-44 
6F 
C44 

R44-69 
6H 
61 

C46 
R46-69 

C69 
R69-47 

6J 
C47 

DC47L 
DC47R 
47R-18 

6K 
C48 

DC48L 
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SECTION 3.5.4: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 Disrharge To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i i e  
ID (cfs) (hrs) (sm) (cfslm) ID (cfs) (hrs) (an) (cfslsn) 

C51I 
CPNDl 
PND 1 
CS20 
C510 

R51-54 
R54-57 
BC520 
R52-55 
R55-57 

C57 
R57-58 

6P 
C58 
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TABLE F-2A 

SECfION 3.5.4: FINAL RESULTS 

TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
IN EEC-1 RUN ORDER 

Peak T i e  Drainage 
HEC-1 D i i e  To Peak Area D i e  

m (ds) (hrs) (m) (cfslsm) 

Un-Named Wash if1 and Un-Named Wash #2 

100-YEAR 6-HOUR RESULTS a 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage 
HEC-1 Dikdwge To Peak Area D i i e  

m (cfs) (W (sin) (cfslsm) 

Un-Named Wash #1 and Un-Named Wash #2 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR 24-HOUR RESULTS 1WYEAR 24-HOUR RESULTS 
IN HEC-I RUN ORDER IN NUMERICAL ORDER BY TYPE 

Peak Time Drainage Peak T i e  ~rainage 
HEC-1 D i i e  To Peak Area Discharge HEC-1 Disrharge To Peak Area D i i e  

ID (cfd (hrs) ( ~ n )  (cf~lsn) ID (cfs) (hrs) (an) (cfslsn) 

Bender Wash and Sand Tank Wash Bender Wash and Sand Tank Wash 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
IN HEC-1 RUN ORDER 

Peak T i e  Drainage 
HEC-1 D i i e  To PeaL Area D i e  

ID (ffs) (b) (sn) (cfslan) 

TABLE F-3B 

100-YEAR ZQHOUR RESULTS 
e 

IN NUMERICAL ORDER ':Y TYPE 

Peak T i e  Dm 
HEC-I D i i e  To Peak A .a D i i e  

ID (ffd (b) (sm) ( c f ~ l ~ )  
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S E m O N  3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR 2QHOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR 24-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i i e  

m (ds) (hrs) (m) (efslsn) ID (efs) (hrs) ( m )  (efslsn) 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR %HOUR RESULTS 
JN HEC-1 RUN ORDER 

100-YEAR 24-HOUR RESULTS a 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i i e  HEC-1 D i e  To Peak Area D i i e  
ID (d.9 (hrs) (m) (ffslm) ID (efs) (h) (an) (cfslm) 

C85 2720 
R85-% 2548 
BDC84 129 
84R-86 81 

2N 1872 
C86 1830 

R86-96 1568 
2C 1950 
2 0  2985 
C96 12315 

R96-97 11514 
2P 2330 

C97 11891 
97-100 11570 

2 4  1660 
R98-99 1313 

2R 1343 
C99 2243 

99-100 2039 
2s 1143 

Cl00 11974 
100101 11801 

2T 2329 
ClOl 12686 

101102 12367 
2U 727 

C102 12365 
102103 12182 

2V 3205 
C103 12871 

103107 12258 
2W 3882 

104105 3173 
2X 4574 

C105 7037 
105107 6071 

2Y 4610 

- 

C81 
C82 
C85 
C86 
C89 
C9 1 
C92 
C94 
C95 
C96 
C97 
C99 
Cl00 
ClOl 
C102 
C103 
C105 
C107 
C l l l  
C113 
C115 
C116 
C119 
C120 

ClZOR 
C121 
C123 
C124 
C125 
C126 
C127 

C127L 
C127R 
C128 
C129 
C130 
C131 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR %HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T h e  ~rai&e 
HEC-1 D i e  To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i e  
ID (ds) (hrs) (sn) (cfslsn) ID (cfs) (hrs) (sm) (cfstm) 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR %HOUR RESULTS 
IN HEC-1 RUN ORDER 

Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i i e  

ID (ds) (hrs) (sm) (dslsm) 

100-YEAR ZQHOUR RESULTS 0 
IN NUMERICAL ORDER BY TYPE 

- 
Peak T i e  Drainage 

D i i e  To Peak Area D i i e  
(ds) (hrs) (sm) (dslsn) 

1249 13.05 2.10 595 
4024 13.45 8.03 501 
307 13.65 0.34 903 

4081 13.75 8.37 488 
6207 13.85 17.83 348 
114 14.05 0.62 184 

7178 13.85 22.56 318 
860 13.55 1.08 796 
1210 14.05 3.78 320 

11118 14.05 38.88 286 
1616 14.25 2.19 738 

12187 14.80 43.82 278 
11875 16.00 53.61 222 
2456 13.90 5.30 
2430 15.55 8.20 463 296 * 
13443 16.30 69.67 193 
414 14.35 4.77 87 
562 14.00 4.77 118 
6684 16.50 77.13 87 
6309 16.95 77.13 82 
6343 17.15 77.13 82 

11 17.80 77.13 0 
3970 18.50 79.75 50 
1673 18.80 79.75 21 
4900 18.95 85.07 58 
2755 13.70 4.33 636 
2481 14.20 4.33 573 

81 14.60 4.33 19 
2548 14.95 7.64 334 
1568 13.60 6.53 240 
1504 13.05 1.75 859 
779 12.60 0.75 1039 
2003 13.30 2.50 801 
2840 12.80 4.63 613 
4767 12.80 7.09 672 
1555 13.20 2.19 710 
2062 13.30 3.13 659 @ 
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SECXION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
IN HEC-1 RUN ORDER 

1WYEAR 24-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i i e  
ID (efs) (hrs) ( ~ n )  ( C f S l ~ n )  ID (CfS) (hrs) ( s n )  ( C f S l ~ n )  
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A 

100-YEAR %HOUR RESULTS 
IN HEC-1 RUN ORDER 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
* 

IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 D i e  To Peak Area D i e  HEC-1 D i i e  To Peak Area D i e  
ID (efs) (hrs) ( m )  (CfS/s/sn) ID (Cfs) (hrs) ( ~ n )  (CfsIgn) 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
IN HEC-1 RUN ORDER 

100-YEAR 24-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

- 
Peak T i e  Drainage Peak T i e  Drainage 

HEC-1 D i e  To Peak Area D i e  HEC-1 D i e  To Peak Area D i i e  
ID (ds) (hrs) (sn) (ffslrn) ID (ds) (hrs) (sn) (dslsn) 

Quilotosa Wash and Sauceda Wash Quilotosa Wash and Saucedn Wash 
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TABLE F-3A 

SECIlON 3.5.5: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
IN EEC-1 RUN ORDER 

Peak T i e  Drainage 
EEC-1 D i e  To Peak Area D i e  

R10-11 
3L 

Cl l I  
4A 

R26-27 
4B 
C27 

R27-28 
4C 
C28 

R28-29 
4E 

R20-2 1 
4F 
C21 

R21-23 
4D 

R22-23 
4G 
C23 

R23-29 
4J 

C29 
R29-31 

4K 
C3 1 

R31-32 
4H 

R24-25 
41 

C25 
R25-30 

6A 
R39-40 

6B 
C40 

DC40L 

100-YEAR 24-HOUR RESULTS 
a 

IN NUMERICAL ORDER BY TYPE 

Peak Tie  raina age 
HEC-1 D i e  To Peak Area D i e  
m (cfs) (h) (m) (cfslm) 

6E 3344 13.85 7.12 470 
6F 1888 14.15 5.05 374 
6G 2222 14.40 6.37 349 
6H 1957 13.95 4.97 394 
61 3085 13.55 6.97 443 
6J 2227 13.35 4.47 498 
6K 2579 13.75 5.95 433 
6L 2374 14.15 6.34 374 
6M 2160 13.25 3.86 560 
6N 3207 13.75 7.84 409 
6 0  4355 13.25 8.13 536 
6P 2543 13.30 5.21 508 
6 4  1647 13.05 2.86 576 

B14-13 2659 19.20 339.24 
BCllO 3697 20.90 239.68 15 " 
BC520 1217 19.55 98.03 12 
BDCl2L 1240 18.45 339.24 4 
BDC32L 6251 16.00 118.06 53 
BDC40L 2827 13.25 19.99 141 
BDC47L 5052 16.65 67.38 75 
BDC48L 2483 17.45 73.33 34 
BPND2 16162 20.90 239.68 67 

C3 5468 14.45 25.50 214 
C5 6235 14.70 32.28 193 
C7 9053 14.40 50.06 181 
C8 8915 14.95 67.67 132 
C9 8614 16.65 72.77 118 
C10 8079 18.90 84.02 96 
CllI  7848 19.95 86.50 91 
CllO 3697 20.90 239.68 15 
C12I 4085 18.20 339.24 12 
Cl20 4031 18.45 339.24 12 
C13 5422 20.25 239.68 23 
C151 4080 18.20 8.94 456 
C16 4988 20.75 243.57 20 
C21 3159 13.15 11.04 
C23 5670 13.50 23.31 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
IN BEC-1 RUN ORDER 

100-YEAR 24-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 D i i e  To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i i e  

ID (ds) (hrs) (sn) (dsl~m) ID (ds) (hrs) (~m) (Cfs/Srn) 

DCQOR 
40R-30 

4L 
C30 

R30-32 
4M 
C32 

DC32L 
DC32R 
R32-33 

4N 
C33 

R33-34 
4 0  
C34 

BDC32L 
32L-35 

5A 
C35 

R35-36 
5B 

C36I 
6N 

BDCl2L 
CPND2 
PND2 

PND2R 
C530 

RS3-56 
R56-59 

6 4  
C59 

BPND2 
Cl lO 
C360 

R36-37 
R37-38 

C25 
a 7  
a 8  
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36I 
C360 
C38 
C40 
C41 
C43 
c44 
C46 
C47 
C48 
C49 
C50 
C51I 
'2510 
C520 
C530 
a 7  
C58 
C59 
C69 
C90 

CPNDl 
CPND2 
DC12L 
DC12R 
DC32L 
DC32R 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3B TABLE F-3A 

1WYEAR 24-HOUR RESULTS 100-YEAR 24-HOUR RESULTS 0 
IN HEC-1 RUN ORDER IN NUMERICAL ORDER BY TYPE 

Peak T i e  Drainage Peak T i e  Drainage 
HEC-1 Dikchge To Peak Area D i i e  HEC-1 D i i e  To Peak Area D i e  

5C 
C38 

BCllO 
Rll-17 
R17-13 
B14-13 

C13 
R13-16 

3M 
C16 

BDC40L 
40L-41 

6C 
C41 

R41-43 
6D 
6E 

R42-43 
c43 

R43-44 
6F 
C44 

R44-69 
6H 
61 

C46 
R46-69 

a 9  
R69-47 

63 
C47 

DC47L 
DC47R 
47R-48 

6K 
C48 

DC48L 

D W L  
D W R  
DC47L 
DC47R 
DC48L 
DC48R 
PNDl 
PND2 

PNDZR 
R1-3 
R2-3 
R3-5 
R4-7 
R6-90 
R5-7 
R7-90 
R8-9 
R9-10 

R10-11 
Rll-17 
R12-14 
R13-16 
R14-13 
R17-13 
R20-21 
R21-23 
R22-23 
R23-29 
R24-25 
R25-30 
R26-27 
R27-28 
R28-29 
R29-3 1 
R30-32 
R31-32 
R32-33 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F-3A TABLE F-3B 

1WYEAR 24-HOUR RESULTS 
IN HEC-1 RUN ORDER 

Peak T i e  Drainage 
HEC-1 D i i e  To Peak Area Diiseharge 
ID (ds) ( h )  (m) (cfslsn) 

DC48R 2483 17.45 73.33 34 
48R-50 2314 18.65 73.33 32 

6G 2222 14.40 6.37 349 
R45-50 1800 16.80 6.37 283 

6L 2374 14.15 6.34 374 
C50 3136 17.20 86.04 36 

R50-52 2359 18.35 86.04 27 
BDC47L 5052 16.65 67.38 75 
47L-49 4831 18.25 67.38 72 
BDC48L 2483 17.45 73.33 34 
48L-49 2314 18.65 73.33 32 

6M 2160 13.25 3.86 560 
C49 7036 18.40 77.19 91 

R49-51 6891 19.50 77.19 89 
6 0  4355 13.25 8.13 536 

C51I 6891 19.50 85.32 81 
CPNDl 8696 19.40 98.03 89 
PNDl 8630 19.55 98.03 88 
a 2 0  1217 19.55 98.03 12 
'310 7414 19.55 98.03 76 

R51-54 7401 19.65 98.03 75 
R54-57 7346 19.90 98.03 75 
BC520 1217 19.55 98.03 12 
R52-55 1207 19.65 98.03 12 
R55-57 1181 19.80 98.03 12 

C57 8525 19.90 98.03 87 
R57-58 8406 20.55 98.03 86 

6P 2649 13.30 5.21 508 
C58 8406 20.55 103.24 81 

1WYEAR 24-HOUR RESULTS 
IN NUMERICAL ORDER BY TYPE 

Peak Time Drainage 
HEC-1 D i i e  To Peak Area D i i e  
ID (cfs) ( h )  ~sn)  (ds/sm) 
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SECTION 3.5.5: FINAL RESULTS 

TABLE F3A 

100-YEAR ZQHOUR RESULTS 
IN HEC-1 RUN ORDER 

TABLE F-3B 

100-YEAR %HOUR RESULTS 
0 

IN NUMERICAL ORDER BY TYPE 

- 
Peak T i e  Drainage Peak T i e  Drainage 

HECf D i e  To Peak Area D i e  AEC-1 D i e  To Peak Area D i e  
m (ds) (hrs) (m) (efslm) m (cfs) (hrs) (m) (efslsm) 

Un-Named Wash #I and Un-Named Wash #2 Un-Named Wash #1 and Un-Named Wash #2 

File = TABLE-F3.WQ1 Table F-3, Page 1 



.OOD CONTROL 

MAR I COPA 

COUNTY 

1959 

GILA BEND 
FLOODPLAIN DELINEATION STUDY 

FCD 90-67 



TABLE F-4 

- NOTE 1. Weir flow is flow which ovem~s tho Gila Bend Canal. -- 

2. 'tit' ltuds far 'tramition lo'. Many of the suuoturrl vansition from p i p ~  culverts lo concrete box culverts. 



GILA BEND 
FLOODPLAIN DELINEATION STUDY 

FCD 90-67 



FLWO HYO6UGRAFtl PACKME (HEC-I) ; 
WV 1991 

VERSION 4.O.IE 

arm DATE oyor/oz TIME o7:z9,os ; ......................................... 
U.S. ARMY CORPS OF ENGINEERS ; HYONLQGIC ENGINEERINS CENTER . 

609 SECDNO STREET 
DAVIS. CALIFORNIA 95SlS : 

(916) 551-17- 

X X xxxxxxx XXXXX 
X X X  

X 
X X 

X X X  
XX 

X 
XXXXXXX XXXX X 

X 

X X X  
xxxxx X 

X 
X X X  

X 
X X X 

X X XXXXXXX xxxxx XXX 

Tnts P ~ W M  R r p u c E s  ALL PREVIWS VERSIONS OF HEC-I KNM AS HECI (JAN 73). HECIGS. HECIDB, AND HECIW. 

THE O E F I N I T I W  OF VARIABLES -RTlW- AN0 -RTIOR- WVE CWNGED FWY THOSE USE0 WITH THE 1973-STYLE INPUT STIWCTURE. 
THE OEFINITION OF -UCIKK- ON W-CAR0 WAS CWWGEO WITH REVISIONS DATED 28 SEP 8 1  THIS IS  THE FORTRAN77 VEMIO. 
N N  0PTIO.S: O M R U K  WTFLOU SUWERGENCE SINGLE EVENT DUUBE CALCUUTION DS~:WRITE STAGE FREWENCV. 
DSS~RUO TIM SERIES AT DESIRED CALCUUTIM~ INTERVAL LOSS RATE:GREEN WD INFILTRATION 
KINMLTIC WAVE8 NEV FINITE DIFFERENCE ALWRITHI 

1 HEC-I INPUT PAM I 
LINE I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

1 I D  FCC% G I U  BEND FLOW INSUBAMCE STWY PROJECT NO. 11358 
2 I 0  FCO 90-67 
3 I D  

2 I D  100-Y..P 6 - H o ~ r  O~r.tion s t o m  .- ." 
6 
7 

10 04/06/92 Input  Fi1.n.m: 8UT6.Hl 
I D  

8 
8.nd.r and Sand Tank wash.. 

9 fg (H.Jor 8aslns + 1. 2. and 7) .- 
10 I 0  
11 I 0  

Gr..n L AnPT Lo.. Rat. h t h o d  

12 
S-Graph U n i t  HydrOer.ph 

!=' No-1 O.pth Routing 

LINE 

0.016 0.025 0.033 0.041 0.050 0.058 0.065 0,074 
0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
0.983 0.991 1.004 

0.016 0.025 0.034 0.042 0.051 0.059 0,067 0,076 
0.120 0.163 0.252 0.451 0.694 0.837 0.900 0.938 
0.975 0.988 1.000 

0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119 
0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912 
0.973 0.987 1.000 

0.027 0.040 0.059 0.074 0.089 0.106 0.123 0.138 
0.201 0.249 0.332 O.W5 0.664 0.785 0.856 0.901 
0.969 0.985 1.000 

0.033 0.048 0.068 0.084 0.101 0.120 0.138 0.154 
0.224 0.273 0.356 0.496 0.660 0.776 0.845 0.891 
0.965 0.983 1.000 

0.035 0.051 0.071 0.087 0.105 0.125 0.143 0.160 
0.232 0.201 0.364 0.500 0.658 0.773 0.841 0.- 
0.964 0.982 1.000 

0.037 0.053 0.073 0.090 0.109 0.129 0.1- 0.167 
0.242 0.292 0.376 0.504 0.650 0.763 0.034 0.882 
0.961 0.981 1.000 

0.039 0.055 0.075 0.093 0.112 0.133 0.153 0.173 
0.252 0.301 0.387 0.508 0.642 0.754 0.827 0.876 
0.959 0.979 1.000 

0.040 0.016 0.075 0.094 0.114 0.135 0.155 0.176 
0.257 0.306 0.392 0.510 0.638 0.749 0.824 0.873 
0.958 0.979 1.000 

HEC-I INPUT 

..... 3 ....... 4.......5.......5.......7.......0.......9...... I 0  

0.043 0.059 0.078 0.098 0.119 0.141 0.162 0.106 
0.271 0.321 0.408 0.515 0.627 0.735 0.814 0.864 
0.954 0.977 1.000 

...................................... . . START ; START BENDER WASH (Major 8.sin 1) ; ...................................... 

Bendor Wash L Sand Tank Wash 100-Y..r 6-Hour HEC-I output 
A p r i l  6. 1992 

PAGE 2 





LINE 

1 

LINE 

KK IF 
- 

's 5.55 
sue-BASIN 1F 

LB 0.26 0.35 3.44 0.80 14.00 
Ut 170 170 170 170 170 170 170 170 350 W 
UI 4a.9 592 651 708 781 899 984 low 1070 1112 
UI 1152 1221 1260 1297 1337 1381 146s I593 1687 leal 
UI 2004 2189 1876 1535 1339 1261 1197 1144 086 1042 
UI 1018 1002 978 955 930 891 876 849 827 814 
UI 785 779 724 721 685 68?1 652 651 599 583 
UI 566 528 528 .80 449 449 435 416 416 416 
UI 392 391 391 355 355 355 335 279 279 

HEC-I INPUT s.er e 

KK R65-57 
m Ch.nn.1 Rout. From C65 To C67 
*II X-SECT. 111 
RS 6 FLOW -1 
RC 0.060 0.0- 0.060 6600 0.008 
RX 3800.0 4300.0 4351.0 4375.0 4458.0 446s.o 4618.0 50a.2 
RV 99.9 94.9 94.6 91.2 90.7 93.5 95.1 99.9 

?L 1.9 90.7 

KK R66-67 
U 4  Ch.nn.1 Rout. F r m  C66 To C67 
XII X-SECT. 111 
RS 29 FLW -1 
RC 0.060 0.038 0.060 33600 0.016 
RX 3800.0 4300.0 4351.0 4375.0 4458.0 4468.0 4618.0 5068.2 
RV 99.9 94.9 94.6 91.2 90.7 93.5 95.1 99.9 

eL 8.69 90.7 

HEC-I INPUT PAOE 6 
ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK 11 
m SUB-BASIN 11 
M 4.11 
LS 0.35 0.35 4.14 0.41 0.00 
UI 146 146 146 146 146 146 146 384 479 51s 
UI 558 625 671 713 748 785 817 854 888 929 
UI 978 1035 1093 1131 1194 1301 1440 1654 I684 1925 
UI 1915 1740 1517 1500 1420 1345 1277 1224 1176 I133 
UI 1073 1009 956 911 873 838 767 736 711 670 
UI 619 558 480 419 4 258 258 258 258 241 
UI 239 239 239 195 146 4 146 146 146 146 
UI 126 45 45 45 45 45 45 45 
UI 45 45 45 45 45 45 45 

45 
45 

45 
UI 45 45 45 45 0 0 0 

45 45 

!I 0 0 0 0 0 0 
0 

0 
0 0 

0 0 0 

8.nd.r Wash L Sand T-nk Wash 100-Year 6-Hour HEC-I Output 
A p r i l  5, 1992 



KK R67-71 
m chaom.~ nout. f- c67 TO 571 
m R.pm..mt.t$v. Of X-SECT. 111 
RS 2 FLW - 1  
RC 0.060 0.0- 0.060 2200 0.006 
RX 2400.0 4300.0 4361.0 4376.0 4488.0 4448.0 4418.0 6OW.2 
RV 99.9 94.9 94.6 91.2 90.7 93.6 96.1 99.9 
?L l.U 90.7 

1 

LINC 

HCC-I INPUT PADL 7 

ID.. ..... 1.......2.......3.......4.......6.......4.......7.......8.......9...... 10 

KK R7O-71 
10) Channel Rout. From C7O To C7l 
m X-SECT. 1H1 
RS 18 FLW - 1  

0.060 0.0% 0 . W  20400 0.013 ! 3919.1 4 2 0  42M.O 4291.0 4321.0 4326.0 4336.0 4344.0 
RV 94.4 9 92.0 90.8 90.6 92.0 95.0 98.0 
RL 1.72 90.6 

I n  
SUB-BASIN 1H 

6.77 
0.29 0.31 3.61 

200 200 200 
576 517 746 

1331 13- 1444 
2196 2346 2402 
1266 1210 1182 
963 964 920 
714 4 479 
9 469 477 
379 328 328 
2 6  2 246 
199 5 3  163 
1 3  163 103 
98 98 98 
U) 38 38 
)(I 38 
38 38 38 38 

38 38 
38 38 38 

0 0 0 

10.00 
74 

466 
331 
194 
108 
63 
28 
11 
11  
11 

INPUT PAOE 8 

KK RM-71 
DI Chall.1 Rout. F r a  C68 To C71 
m X-SECT. l L 1  
RS 17 FLW -I 
RC 0.070 0.0- 0.070 29100 0.017 
RX 3914.6 4027.0 40M.0 4057.0 4070.0 4076.0 4103.0 52113.0 
RV 102.6 97.6 9 4  91.1 91.0 93.3 96.6 102.4 
eL 3.19 91.0 

8.nd.r Wash L Sand Tank Wash 100-Year 6-Heur HEC-l Output 
April 6. 1992 S.ot$el 3.6.7.1 Pa.. I 



1 

LINE 

LINE 

403 
404 

KU 1171-73 
m Ch.nn.1 Rout. F- C71 To C73 
m ............~............. 
RS 8 FLW -1 
RC 0.060 0.050 0.060 7000 0.00. 
RX 36M.7 4142.0 42OZ.O 4208.0 4253.0 4276.0 4405.0 5131.9 
RV 99.6 94.5 94.0 9.5 91.5 9 94.1 99.5 
SL 1.15 91.5 

HEC-I INWT PAGE 9 
ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK 1W 
0 4  SUB-BASIN 1M At C72 
BA 2.19 
LG 0.26 0.20 9.40 0.02 10.00 
UI 117 117 117 117 154 336 391 469 563 685 
Uf 730 786 852 894 945 1062 120. 1402 1357 971 
UI 860 779 727 696 672 635 605 578 554 529 
UI 496 472 451 418 392 364 326 309 290 286 
UI 271 269 250 245 220 192 192 169 Is0 150 
UI 160 133 2 128 128 115 , 90 
UI 90 68 57 57 57 

90 
57 

90 
57 57 

90 

UI 67 51 22 22 22 22 
57 

22 
57 

UI 22 22 22 22 
22 

22 
22 22 

UI 22 22 22 
22 

22 22 22 
22 22 

0 0 0 0 0 
0 

U1 0 0 0 0 
0 

0 
0 

UU R72-73 
m Ch.nn.1 Rout. From C72 To C73 
YI1 X-SECT. IN1 
RS 32 FLW -1 
RE 0.060 0.048 0.060 28600 0.017 
RX 3760.9 4093.0 4156.0 4162.0 4207.0 4237.0 4366.0 5706.0 
RV 101.5 96.5 93.4 91.7 92.3 94.4 94.4 101.5 

eL 2.05 91.7 

KU IN 
10( SUB-BASIN IN 
A 2.75 
LG 0.35 0.35 4.18 0.49 0.00 
UI 114 114 4 I14 114 114 321 376 432 a63 
UI 526 557 594 626 654 687 724 769 823 867 
UI 907 I001 6 1316 1342 1539 1421 1286 1186 1109 
UI 1037 987 936 895 845 787 739 699 664 615 
UI 577 551 526 4 407 329 312 202 202 202 
UI 193 188 I68 188 126 114 114 114 114 114 
UI 65 35 35 
UI 35 

35 
35 

35 35 
35 35 

35 
35 

35 
35 

35 35 

UI 0 0 0 0 
35 

0 
35 

0 0 
35 35 

V1 0 0 0 0 0 0 
0 0 

0 0 0 0 
0 

KK R73-74 
m Channel Rout. Frm C73 To C74 
DI X-SECT. 1PI 
RS 5 FLW -1 
RC 0.060 0.050 0.060 13400 0.007 
RX 3668.7 4142.0 4202.0 4208.0 4253.0 4275.0 4405.0 5131.9 

HEC-1 INPUT PAGE 10 

KU 1P 
XII SUB-BASIN 1P 
8A 4.56 
LG 0.35 0.35 4.07 0.54 0.00 
UI 140 140 140 4 0  140 140 140 140 320 459 
UI 459 535 535 621 642 682 698 747 771 790 
UI 823 856 e85 922 973 1028 1061 1094 1155 1245 
UI 1360 1457 1690 1681 1882 1813 1661 1559 1470 1385 
UI 1322 1265 1215 1170 1130 1094 1053 999 944 901 
UI 868 840 803 755 728 683 670 642 591 535 
UI 498 401 401 3- 247 247 247 247 237 229 
UI 229 229 229 189 140 140 140 140 140 loo 
UI 140 138 43 
UI 

43 
43 43 43 43 

43 43 
43 43 43 43 43 43 43 

UI 43 43 43 43 43 43 43 
UI 0 0 0 0 0 0 

43 
0 

43 0 
UI 0 0 0 0 0 0 0 

0 
0 

0 
0 0 

Band.? Wash L Sand Tank Wash 100-V..r 6-Wour HEC-1 Output 
A p r l l  6. 1992 



461 KU R74-77 
462 m Chann.1 Rout. From C74 Te C77 
463 kU X-SECT. 1U1 
464 RS 27 FLCU - 1  
466 RC 0.060 0.039 0.060 29MO 0.011 
466 OX 3469.0 4364.0 4597.0 4609.0 4776.0 4786.0 1876.0 5931.0 
467 RY 9 8  93.3 93.1 90.9 89.3 92.7 92.6 98.3 
4 M  tL 2 89.3 

LINE 

KU R76-76 
m Chann.1 Rout. From C76 To C76 
lor a.pr!,.nt.tcv. or x-SECT. ITI 

606 KU 1R 
806 M SUB-BASIN 1R 
507 BA 2.90 
6 M  LP 0.26 0.36 4 1  0.47 13.00 
609 U l  122 122 122 122 122 122 320 361 437 480 
610 U I  561 674 729 7 M  816 870 911 948 9119 1083 
611 U I  1196 1349 1617 1399 1076 926 860 806 761 730 
512 U I  712 690 6 637 610 589 572 553 520 499 

Bmd.v wash a Sand Tank Waeh 100-Year 6-Hour HEC-I Output 
Fl1. - 8UT6.Hl.Hl Apr41 6 ,  1992 Seet40l 3.6.7.1 Pal. 6 



526 KK R76-77 
527 m Ch.nn.1 Rout. Fro. C76 To C77 
5211 XII X-SECT. 111 
529 RS 32 FLW 
530 

-1 
RC 0.060 0.052 0.060 34600 0.011 

531 RX 3928.3 4099.0 4162.0 4170.0 4210.0 4234.0 4259.0 4564.4 
532 V 99.1 9 94.2 93.0 92.7 94.6 93.4 99.1 
533 !' 2.21 92.7 

I KC-I INWT 
PA6E 13 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

554 
555 

KK C77L 
m 

556 
Cabin. R76-77 r IT 

HC 2 

560 U K  R77-79 
561 IM Ch.nn.1 Rout. F r a  C77 To C79 
562 XII X-SECT. 1Yl 
563 RS 6 FLW 
554 

-1 
RC 0.050 0.034 0.070 8400 0.0- 

565 RX 3116.0 4116.0 4199.0 4210.0 4307.0 4318.0 4372.0 4427.0 
566 RV 96.6 91.6 91.0 88.9 88.3 91.1 93.9 98.9 
567 FL 2.13 88.3 

I HEC-I INPUT 
PAGE 14 

LINE ID ....... 1.......2.......3.......4.......5.~.....6.......7.......8.......9......10 

582 KK IS 
583 IY SUB-BASIN IS At C78 
584 A 4.77 
585 LP 0.25 0.35 3.52 7 8  9.00 
586 UI 138 138 138 138 138 138 138 138 166 398 
587 UI 398 400 531 531 604 537 758 805 838 873 
588 Uf 903 939 995 1021 1048 1078 1111 1158 1248 1344 
589 UI 1439 1562 1580 1750 1496 1195 1082 1024 976 936 
590 UI 885 855 835 817 803 792 758 742 724 699 
591 UI 692 663 660 637 627 590 586 559 559 533 
592 UI 531 498 475 475 430 430 421 366 366 366 
593 UI 345 339 339 336 318 3 8  318 310 289 289 
594 UI 289 288 227 227 227 227 227 196 177 177 
595 UI 177 177 177 177 150 152 152 152 152 152 
596 UI 152 152 127 105 106 106 106 106 106 106 597 UI 106 106 106 106 
598 UI 68 68 68 70 

68 
68 68 58 

68 68 
68 68 58 68 599 UI 68 68 36 27 27 27 27 68 27 

68 
600 UI 27 27 27 27 27 27 

27 27 27 27 601 UI 27 27 27 27 27 27 
27 27 27 27 27 27 

8.nd.r Wash Sand Tank Wash 100-Veer 6-Hour HEC-I Output 
April 6, 1992 



KK 701-79 
rn Ch.nn.1 Rout. From C78 TO C79 
m R.pr.a.nt.t+v. Of X-SECT. I Y I  
at 13 FLW -I 
RE 0.080 0.034 0.070 l 6 2 W  0.00. 
RX 3 . 0  4116.0 4199.0 4210.0 4307.0 4316.0 4372.0 4427.0 
RV 96.6 91.6 91.0 80.9 W . 3  91.1 93.9 98.9 
?L 

8.96 W . 1  

KK 1v 
LOI SUE-BASIN SlV 
M 2.16 
LO 0.29 0.36 3.73 0 . 6  6.00 
U I  98 98 98 90 9 1  172 323 368 386 
U I  47. 613 643 670 601 6 6 M  737 769 

HLC-I lNW7 

KK 0C79R 
m hIl f ln  a t  C79 I* i n  the ~ I g h t  ehann.1 (OC79R) 
I* 0iv.rt.d flow (W ?.cord) go.. i n t o  t h e  l e f t  channel ( 0 ~ 7 9 ~ )  
01 DC79L 
01 0.0 110.0 400.0 600.0 1700.0 6000.0 10300.0 19700.0 

0.0 110.0 400.0 486.0 1300.0 3100.0 5500.0 9400.0 

KK 79R-81 
111 Channel Rout. V r m  C79R To C81 
131 X-SECT. 1x1 
RS 16 PLW -1 
RC 0.060 0.040 0.060 17000 0.010 
RX 3762.6 4076.0 4162.0 4172.0 4223.0 4239.0 4260.0 44M.8  
RV 100.6 96.6 94.8 91.9 92.0 93.9 92.7 100.6 
?L 2.47 91.9 

KK (IDC79L 
La Bring Back F l w  Spl i t  DIv.rt.d Hydroqraph DC79L 
R DC79L 

KK 79L-80 
W Ch.nn.1 Rout. F r m  C79L To C8O 
DI R.pr.smnt.tiv. Of X-SECT. 1x1 
RS 6 FLGl -1 
RC 0.060 0.040 0.060 5200 0.009 
RX 3761.6 4076.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
RV 100.6 96.6 94.8 91.9 92.0 93.9 92.7 100.6 
RL 2.38 91.9 

HLC-I lNWT 

10.......1.......2.......3.......4.......6.......6.......7.......8.......9, 

KK DWOR 
IJI M I n  flow a t  C8O i s  i n  th. r I q h t  ch.nn.1 (CBOR) 
0 4  0Iv.vt.d flew ( W  r.eovd) 90.. i n t o  the l e f t  sh.nn.1 (CBOL) 
DT DWOL 

0.0 170.0 1300.0 2500.0 4960.0 6275.0 11240.0 
0.0 170.0 1300.0 2600.0 4900.0 6200.0 10900.0 

KK 8OR-01 
IDI Channel Rout. V r m  CMR To C8f 
101 R.p"s.ntatlv. Of X-SECT. 1Xl  
RS 37 PLW -I ac 0.060 0.040 0.060 12600 o.009 
RX 3762.6 4075.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
?V 100.6 96.6 94.8 91.9 92.0 93.9 92.7 100.6 

KK 1X m 8asin 1X 
III The Pho.nIr V.1l.y S-Praph was used for  t h I s  basin. 
M 2.62 
LB 0.36 0 3.94 0.68 0.00 
U I  121 121 121 121 121 232 397 443 486 
U I  9 1  640 673 707 747 800 860 914 964 
U I  1214 1407 1543 1673 1402 1276 1180 1096 1036 
U I  936 860 801 762 711 667 611 578 541 

8.nd.r w.sh L Sand Tan(; Wash 100-V..r S-llour HEC-I Output 
Apr I l  6. 1992 



LINE 

707 

1 

LINE 

KK DWlR 
I* M i n  Tlor  a t  Csl l s  I n  the r i g h t  sh.nn.1 (Cs1R m o4r.n.a r to*  (a) r.sord) so-. 4°C. th. l e f t  01.m.l (CaILj 
DT DW1L 
D l  0.0 50.0 110.0 655.0 3060.0 9600.0 16600.0 

0.0 50.0 95.0 580.0 2600.0 6200.0 9600.0 - 
KK 8lR-(U 
U 4  Ch.nn.1 Rout. F r a  w1R To a 2  
IY X-SECT. XI2 
RS 10 FLW -I 
RC 0.050 0.041 0.050 23100 0.008 
RX 3316.7 4150.0 4322.0 4328.0 4344.0 4349.0 44sa.o 5043.8 
RV 99.8 94.8 94.7 92.2 92.0 93.8 93.0 99.8 

HEC-I INWT PASS I 7  
I D  ....... I ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

?L 1.43 92.0 

KK W l L  
w Brlns Back Flow Spl l t  Dlr.n.d Hyd*drogr.ph W l L  ?a D W l L  

KK 8lL-82 
m Ch.nn.1 Reut. F r a  C8lL l o  C82 
111 X-SECT. I Y l  
RS 34 FLW - 1  
RC 0.050 0.036 0.060 24000 0.008 
RX 3804.0 4294.0 4315.0 4325.0 4362.0 4370.0 4412.0 5892.0 
RY 101.2 96.2 96.3 93.6 93.4 95.2 93.8 101.2 

!L 1.09 93.4 

-. m 8.~4" 1Y 
IW Th. Pho-nix V.1l.y 8-Graph was u*.d f o r  t h i s  basin. 
M 5.32 
LG 0.35 0.35 3.91 0.60 0.00 
U I  179 179 179 179 179 179 179 316 589 589 
U I  687 687 824 841 877 939 974 1005 1055 1094 
U I  1141 1196 1262 1335 1380 1438 15% 1710 1845 2152 
U I  2173 2423 2266 2096 1935 1826 1732 1637 1567 I504 
U I  4 1397 1330 1255 1192 1138 1084 1039 983 934 
U I  877 852 824 714 687 549 515 489 317 317 
U I  317 317 299 294 294 294 279 179 179 179 
U I  179 179 179 179 121 
U I  55 55 

55 
55 

55 
55 

55 55 
55 55 

55 

U I  55 55 55 65 55 55 65 55 55 
55 55 

U I  0 0 0 0 0 0 
55 

0 
55 

0 
0 

U1 0 0 0 0 0 0 0 0 0 
0 

0 
0 

KK C82 
0 4  Cembin. 88111-82 + R8lL-82 r IY At Intarstat. 8 w Are.: 79.75s.. 11-5.32.. 

HC 3 85.07 

KK DC82R 
XW Haln (10- e t  CP8Z 4s i n  the r l g h t  shann.1 (C82R) and pess.~ under 1-8. W 0lv.rt.d flow (a) r.cord) go.. i n t o  fh. I.ft sh.nn.1 ( c 8 2 ~ )  and runs m *.at along the south *la. of 1-8 t o  C132 a t  Sand Tank wash. 
0 1  DC82L 
0 1  0.0 4465 5508 6900 m 0.0 0.0 soo 1350 

HEC-1 INPUT PAGE 18 ...... ....... ..... ..... I D  ....... 1 ....... 2. ...... 3.......4.......5.......6.. 7. .  8 9 10 

KK 82-135 
101 Ch.nn.1 Rout. F r m  C82 l o  C1351 
m 8.nd.r Wash HEC-2 S.stlon 1.172 
RS 8 FLW -1 
RE 0.030 0.035 0 030 7000 0 006 
RX 9361.4 10096.4 10469.3 10482.5 106i5.3 10695.3 10747.9 10999.7 
RV 757.5 752.5 751.5 748.5 751.1 751.6 752.2 757.5 
?L 4.06 748.5 

KU ZVV 
W SUB-8LSIN 2VV 
8 1  3.74 
LE 0.34 0.34 3.49 0.79 4.00 
U I  138 138 138 138 128 138 146 4 5  455 523 
U I  539 637 659 686 710 770 800 834 874 922 
U I  978 1036 1074 1 7  1242 13- 1622 1608 1853 1767 
U I  1615 1be4 1396 1309 1245 1189 3 4  lo89 1039 974 
U I  919 873 834 796 733 699 673 637 574 530 
U I  429 3OB 3 4  245 245 245 238 227 227 227 
U l  214 138 138 138 138 138 138 122 
U I  42 42 42 42 42 

42 42 
U I  42 42 42 42 42 42 42 42 42 

42 42 
U I  0 0 0 0 42 0 0 0 

42 42 42 

U' 0 0 0 0 0 0 0 
0 0 
0 

0 
0 0 

8.nd.r Wash Sand Tank 'dash 100-Year 6 -Mur  HEC-1 output 
Aprl l  6 .  1992 



. ................................... . . START . ' wo TMK WASH (Umj*? 8..i" 2) : . . ................................... . . 

LINL I D  ....... 1.......2.......3.......4.......6.......6.......7.......8.......9...... 10 

789 KK R87-89 
790 IOI Channel Rout. f r a  C87 l o  039 
791 101 R.pr.sant.tiv. Of X-SCCT. 2H1 
792 RS 8 FLRI - 1  
793 RC 0.060 0.047 0.060 7000 0.013 
794 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
796 RV 92.2 87.2 8 7 8  86.6 86.0 87.5 96.6 97.5 
796 ?L 

0.94 86.0 

810 KK R88-89 
811 W Chan*.l Rout. From C88 To C89 
812 Xn R.pr.s.ntativ. Of X-SECT. 2H1 
813 RS 3 FLRI - 1  
814 RC 0.060 0.047 0.050 3200 0.033 
816 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
816 RV 92.2 87.2 87.8 8 6 6  86.0 87.6 96.6 97.5 
817 ?L 1.27 86.0 

1 HEC-1 INPUT 

LINC I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

821 KU ROO-91 
822 111 Channel Rout. PI- C89 To C91 
823 IJI X-SECT. 
024 6 ~ L R I  - 1  
820 0.050 0.047 0.060 6000 0.018 
826 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
827 RV 92.2 87.2 8 7 8  86.6 86.0 87.6 96.5 97.5 
8-28 tL 0.91 86.0 

(138 KK za 
839 101 SUB-BASIN 20 
Ma M 1.13 
M 1  LO 0.31 0.33 7.78 0.10 4.00 
842 Uf 81  8 1  81 4 279 333 38. 4 3  466 511 
843 U I  7 623 710 890 1021 98. 844 761 686 632 
844 U I  664 0 461 409 378 306 233 161 4 3  136 
846 U I  133 103 81  81  81  27 26 26 25 25 

8.nd.r Wash L Sand Tank Wash ZOO-Year 6-Hour HEC-1 Output 
fi1. - 6UT6.HI.Hl Apri l  6. 1992 s.ctien 3.5.7.1 pal. 10 



861 KK R9I-92 
852 m Ch.nn.1 Rout* Frol C91 To C92 
853 m R.pn..nt.tiv. Or X-SECT. 2n1 
864 RS 4 F L W  
855 

-1 
RC 0.050 0.047 0.050 UOO 0.014 

856 W 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
857 RV 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
LIE4 RL 0.52 86.0 

871 KK ZH 
872 W SUB-BASIN 2H 
873 B1 1.59 
874 LG 0 3 3  0.40 6.60 0.18 2.00 
876 UI 114 114 114 217 393 4 543 606 656 718 
876 UI 798 877 999 1252 1437 1390 1190 1057 964 889 
877 UI 793 712 649 576 531 431 327 226 202 190 
878 UI 187 145 4 114 114 
879 35 35 35 

37 
35 

35 
35 

35 
U* 0 35 0 0 0 

35 
eaa U1 0 0 0 0 0 0 0 0 

0 35 0 

884 KK R92-95 
W 5  m Ch.nn.1 Rout. F r a  c92 To c95 
886 XII R.p"s.nt.tiv. 01 X-SECT. 2H1 
887 RS 4 FLW 
ma -1 

RC 0.050 0.047 0.050 4200 0.011 
889 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
890 RI 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
891 RL 0.47 86.0 

892 KK 2K 
893 W SUB-BASIN 2K 
894 M 2.19 
896 LG 0.25 0.20 9.49 0.02 10.00 
896 UI 81 81 81 81 
897 

81 81 85 233 233 279 UI 311 359 397 467 490 515 542 575 597 618 
898 UI 643 677 743 801 904 991 981 775 641 696 
899 UI 560 529 503 486 475 466 444 429 416 405 
900 UI 386 380 372 345 338 327 316 311 284 278 
901 UI 257 252 231 214 214 200 198 198 186 186 
902 UI 186 159 169 169 144 133 133 133 120 104 
903 UI 104 104 104 104 
904 UI 72 62 62 89 89 89 

62 
89 

62 
89 

62 62 
89 

905 Ut 40 40 40 410 40 40 
62 

40 
51 

906 UI 40 40 40 33 40 40 16 16 16 
62 40 

907 UI 15 16 16 16 16 16 16 l6 16 IS 908 UI 16 16 16 16 16 16 
15 

16 
I6 

16 
16 

909 UI 16 16 16 16 16 16 
16 16 

910 UI 0 0 0 l6 0 0 0 
16 

0 
16 

911 U' 0 0 0 0 0 0 
0 

0 
0 

0 
0 

0 
I HEC-1 INPUT 

LINE 
PAGE 22 

ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

912 KK R93-94 
913 m Channel Rout. F r a  C93 To C94 
914 131 R.pr.l.nt.tiv. OI X-SECT. 2H1 
916 RS 4 FLW 
916 

-1 
RC 0.050 0.047 0.050 4800 0.023 

917 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
918 
919 

V 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 

RL 1.01 86.0 

920 KK 2L 
921 IM SUB-BASIN 2L 
sn L)A 0.91 
923 LG 0.28 0.25 8.20 0.04 7.00 
924 UI 44 44 44 44 
925 

44 84 2 6  150 173 202 
UI 249 266 284 304 322 337 354 387 432 495 

926 UI 653 458 349 321 2 9  276 263 256 247 235 
927 UI 225 217 209 202 187 180 174 169 153 147 
928 U1 137 125 116 113 108 107 101 10% 
929 UI 90 72 72 72 60 56 56 56 94 92 
930 UI be 48 48 34 34 34 53 

34 
48 

931 UI 31 22 22 42 22 
22 8 22 

34 34 
932 UI 22 22 9 8 8 

22 22 
8 

22 
933 UI 8 8 8 8 8 8 8 

8 
8 

934 UI 8 8 8 8 8 
22 8 

8 8 8 
8 8 

8 8 8 

8.nd.r Wash L Sand T-nk Wash 100-Year 6-Hour HEC-I Output 
Apr(l 6. 1992 



1 

LINE 

KK R94-96 
131 Ch.nn.1 Rout. P r o l  Cob Te C96 
131 X-SECT. 2111 
RS 3 FLCU -1 
RC 0.060 0.0W 0.060 6(100 0.020 
RX 3030.0 W30.0 4067.0 4ODl.O 4127.0 4163.0 4301.0 6701.0 
11 100.7 96.7 93.6 89.6 89.6 92.1 93.7 100.7 

!L 
4.47 89.S 

KK R96-96 
m Channel Rout. F r a  C9S To C96 
m ................X......... 
R I  16 FLW -1 
RC 0.070 0.043 0.060 11600 0.012 
RX 3030.0 4030.0 4372.0 4386.0 4427.0 4437.0 4543.0 4663.0 
RV 91.0 86.9 89.9 86.7 86.8 M . 6  96.0 100.0 
RL 0.25 86.7 

2 1  
SUO-BASIN 2A At C83 

4.33 
0.30 0.30 8.06 0.08 

144 144 144 144 
546 563 651 672 
909 9 1006 1067 

1668 I923 1890 1721 
1183 1142 1101 1037 
729 706 6 634 
256 6:: ::: 237 
144 144 
44 44 44 
44 44 44 

0 0 0 0 
44 

0 0 0 0 

HLC-1 lNPUT PAW. 24 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK R83-O4 
131 Channel Rout. Fron W 3  To C84 
m ............~............. 
RS 6 FLW - 1 
RC 0.060 0.047 0.060 8200 0.033 
RX 3061.0 4081.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
RV 92.2 87.2 87.8 6 86.0 8 7 5  96.6 97.6 
?L 

0.92 86.0 

KK DCML 
m necn frow a t  car 1. i n  the l e f t  ch.nn.1 ( D C ~ ~ L )  
XW Dlv*rt.d flow (DP racord) 00.. i n t o  the right eh.nn.1 (DCO4R) 
OT DC84R 
Dl  0.0 200.0 1000.0 1110.0 3690.0 7400.0 12900.0 18100.0 7 0.0 0.0 0.0 10.0 190.0 1000.0 2900.0 4600.0 

KK OlL-86 
m Channel Rout. From U)bL To COO 
m X-SECT. 281 
R I  10 FLW - 1  
RC 0.060 0.030 0.080 8(100 0,020 
RX 3022.0 4022.0 4622.0 4629.0 4656.0 4661.0 4761.0 4779.0 
RV 98.9 93.9 94.4 93.4 93.2 94.1 93.7 99.6 
RL 0.67 93.2 

8.1d.r Wash Sand Tank Wash 100-Year 6-Heur HLC-I Output 
Aprl l  6 .  1992 Sastlon 3.6.7.1 P.m. 1. 



1051) KK 
1039 *Y 
1040 m 
1041 RS . -- 
IOU RC 0.06 0.044 0.0;; ~ ~ B O O  0.015 
1043 RX 3050.0 4050.0 4850.0 4859.0 5014.0 5026.0 5251.0 5271.0 

1 HEC-1 lNWT 

R85-W 
Ch.on.1 Rout. F r o .  C85 To C96 .' R.nr::~t:t.tlv. I)f X-SECT. 2 ~ 1  

7"- .z* 
LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
IOU RV 99.2 94.2 9 4 4  92.8 92.0 94.8 97.0 100.0 
104s tL 0.74 92.0 

1049 KK 84R-86 
1050 m Ch.nn.1 Rout. from CB4R To C86 
1051 XI1 R.ens.ntatlv. Of X-SECT. 201 
1052 RS 17 FLU4 
1053 

-1 
PC 0.070 0.043 0.060 7200 0.022 

1054 RX 3030.0 4030.0 4372.0 4385.0 4427.0 4437.0 4543.0 4563.0 
1055 RV 91.9 86.9 89.9 85.7 86.8 88.5 95.0 100.0 
1056 RL 2.41 86.7 

1072 KK R86-96 
1073 DI Channel Rout. F r a  C86 To C96 
1074 XI1 X-SECT. 201 
1075 RS 20 FLOV 
1076 

-1 
RC 0.070 0.043 0.060 12200 0.015 

1077 RX 3030.0 4030.0 4372.0 4385.0 4427.0 4437.0 4543.0 4563.0 
1078 RV  91.9 86.9 89.9 86.7 86.8 88.5 95.0 100.0 
1079 

!L 0.44 86.7 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
1087 UI 559 535 515 49. 473 451 432 414 395 367 
1088 UI 342 333 286 283 266 262 254 246 244 224 
1089 UI 224 204 176 176 176 137 137 137 137 124 
1090 UI 117 117 7 117 
1091 UI 82 76 52 52 82 52 82 82 82 82 99 

52 52 1092 UI 52 52 52 28 21 21 21 
52 52 

1093 UI 21 21 21 21 21 21 
21 

21 
52 21 21 

1094 UI 21 21 21 21 21 21 
21 

21 21 
1095 21 21 0 0 0 0 

21 
0 

21 
u1 0 0 

21 
1096 !I 0 0 0 0 0 0 

0 0 
a 0 0 

80nd.r Y.*h Sand Tank Wash 100-V..r 6-Wour MEC-I output 
A p r i l  6. 1992 





1198 RS 6 F L W  -1 
1197 RC 0.060 0.046 0.063 9800 0.012 
11sO RX 3033.0 4033.0 UW.0 4471.0 4586.0 4610.0 4741.0 6001.0 
1199 RY 101.0 96.0 95.4 91.4 90.9 93.7 94.7 101.0 
laDQ RL 9.55 90.9 

1211 KK ClW 
1212 m 
1213 

c-4". as,-loo ass-loo + 2s '!= 3 

1214 
1213 

KK 100101 
m 

I216 
Channel Rout. F r a  CIOO Te ClOl m 

1217 
R.p~.s.nt.tiv. Of X-SECT. 2UI 

RS 4 F L W  
1218 

-1 
RC 0.060 0.047 0.060 4 6 W  0.011 

1219 
I220 

RX 3013.0 1015.0 4066.0 4083.0 4158.0 4194.0 4230.0 6290.0 
RV 102.7 97.7 96.3 90.0 89.7 92.6 92.4 102.7 

1221 :L 1.37 89.7 

1 HEC-1 INWT 
PAGE 29 

LIME 10 ....... 1 ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ ~ ~ ~ ~ ~ 3 ~ ~ ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ 5 ~ ~ ~ ~ . . . 6 ~ ~ 7 . ~ . . . 7 7 7 7 7 7 7 7 8 ~ B . . . . . 9 . . . . . . 1 O  

1 

LINE 

27 
SUB-BASIN 2 T  

4.90 
0.27 0.33 7.78 
128 128 128 
360 360 360 
774 799 819 
1061 1132 1226 
1004 957 919 
735 702 695 
585 543 545 
439 404 398 
313 313 297 
267 219 210 
163 163 163 
140 140 140 
98 98 98 
63 63 63 
63 63 63 
25 25 25 
25 25 25 
25 25 25 
25 25 25 
25 25 25 
0 0 0 

KK ClOl 
m C-ln. R100-101 + 27 nc 2 

KK 101102 
b34 X-SECT. 2UI 
RS 6 F L W  -1 
PC 0.060 0.047 0.060 7600 0.011 
RX 3015.0 4015.0 4066.0 4083.0 4158.0 4194.0 4230.0 6290.0 
RY 102.7 97.7 96.3 90.0 89.7 92.6 92.4 102.7 

R L  2.37 89.7 

KK 2U 
IM SUB-BASIN 2U 
8A 1.38 
LG 0.32 0.35 3.32 0.91 4.00 
UI 82 82 82 82 199 281 322 380 411 447 
U1 474 514 556 612 656 755 915 1017 1040 901 
UI 810 740 685 641 589 535 495 454 412 384 
UI 333 271 233 144 144 139 134 134 
UI 82 82 25 25 25 25 82 25 

87 
Ul 25 25 25 25 25 25 0 Y' 0 0 0 0 0 0 

0 0 0 
0 0 0 

HEC-I INPUT PAGE 30 
ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 102103 
ar Channel Rout. Frm C102 To C103 m R.pr.s.nt.t*v. Of X-SECT. 2U1 
RS 5 F L W  -1 
RC 0.060 0.047 0.060 5400 0.010 
RX 3015.0 4015.0 4066.0 4083.0 4158.0 4194.0 4230.0 6290.0 
RV 102.7 97.7 96.3 90.0 89.7 92.6 92.4 102.7 

RL 1.35 89.7 

KK 2V 
XI1 SUB-BASIN 2V 
8A 7.57 
LG 0.27 0.39 5.67 0.19 9.00 

88nd.r Wash 1 Sand Tank Y..h 100-I..? 6-Hour HEC-1 Output 
Aprtl 6, 1992 



1306 KK 103107 
1307 t34 Channel Rout. Fron el03 To C107 
130. W REVISED X-SECT. 2V1 
1309 RS 26 FLW -1 
1310 RC 0.060 0.060 0.060 24200 0.009 
1311 RX 3220.0 4219.0 4294.0 4322.0 4362.0 4362.0 4500.0 6320.0 
1312 R1 97.7 92.7 93.7 91.2 9 . 6  93.6 93.6 97.7 
1313 RL 0.69 91.2 

I336 K I04106 
1336 m Ch.nn.1 Rout. frm C104 To ClO6 
1331 m X-SECT. 2x1 
1 3 I  RS 18 FLW -I 
1339 RC 0.060 0.034 0.060 30400 0.016 
1340 RX 3933.3 4100.0 4156.0 4173.0 4331.0 4336.0 4389.0 4679.9 
1341 RV 98.0 93.0 93.2 92.3 92.4 93.4 93.8 98.0 
1312 tL 2.34 92.3 

LINE 

1374 KK 105107 
I376 W Chann.1 Rout. frm C106 To El07 

0.nd.r Wash L S.nd Tank Wash 100-Yaw 6-Wour HEC-l Output 
Fil.  - OUI6.HI.HI Apr i l  5. 1992 Saction 3.6.7.1 P a p  I 6  









KK 119120 
m Ch.nn.1 Rout. r- C119 To Cleo 
XII X-SCCT. 2KKl 
RS 44 fL IY  -1 
RC 0.060 0.016 0.060 43600 0,011 
RX M64.O 4219.0 4339.0 4352.0 4 W . O  4402.0 4466.0 4966.8 
RV 97.7 92.7 96.0 91.0 2 94.0 94.7 97.7 

eL 1.02 91.0 

0.29 0.00 
101 101 
331 381 
7 566 
762 778 

1337 1369 
891 864 
644 619 
4 4  423 
7 I 7 8  
110 101 
101 58 
31 31 

HEC-I INPUT 

KK OC116L 
m Br(ng Back F lo*  S p l i t  Dlv.rt.d Hydrograph OCII6L 
DR DCIISL 

KK 116120 
L11 Channel Rout. f r o m  ClISL l o  CIZO 
m I n t e r  o1.t.d X-SECT. 8.tw..n ELL1 and 2 L U  
RS 7s FLU - 1  
RC 0.066 0.061 0.060 59100 0.011 
RX 3949.7 4059.0 4146.0 4167.0 4221.0 4231.0 4378.0 4133.2 
11 99.6 94.6 94.4 93.0 92.9 96.0 94.0 99.6 
eL 1.90 92.9 

KK 120121 
m Channel Rout. From C120 Te c121 
m R.pm..nt.tlv. Or X-SECT. 2Ff3 

8 -1 
0.060 0 0.060 9000 0.00. 

RX 3689.3 4226.0 4326.0 4337.0 4317.0 4367.0 4391.0 4830.6 
1V 98.1 9 3  94.9 91.9 91.8 94.4 92.8 98.1 
RL 4 91.8 

8.ld.r Wash L Sand Tank Uesh 100-V..r 6-Hour HEC-1 Output 
Aprl l  6. 1992 S w t l o n  3.6.7.1 Page ZC 



XI1 SUB-WIN 2lU 
51 0.91 
LG 0.35 0.35 3.32 0.86 0.00 
UI 57 57 57 57 168 206 240 271 298 
UI 345 377 414 445 510 626 698 725 525 
UI 509 471 440 396 361 334 302 275 249 
UI 6 116 lo0 97 93 
UI 27 17 17 

93 
17 

61 57 
17 17 

57 

UI 17 l7 I7 17 0 0 0 
I7 

0 
17 

U' 0 0 0 0 0 0 
0 0 

0 0 0 

KK 121123 
m Ch.nm.1 Rout. Frm C121 lo ClZ3 
m R.p"..nt.tiv. Of X-SECT. 2FF3 
RS I2 FLW -1 
RC 0.050 0.051 0.050 10000 0.007 
RX 3689.3 4225.0 4325.0 4337.0 4357.0 4367.0 4391.0 4830.6 
R1 98.1 93.1 94.2 91.9 91.8 94.4 92.8 98.1 

?L 0.79 91.8 

KK ZFF 
131 SUB-BASIN 2FF 
A 5.51 
LO 0.35 0.3 3.82 0.35 0.00 
UI 102 102 102 102 102 102 102 102 102 
UI 102 I02 I02 131 337 337 337 337 387 
Ul 393 415 471 471 479 502 502 522 54. 
UI 571 575 586 604 505 637 637 665 574 
UI 714 745 760 781 786 513 827 873 916 
UI 1025 1058 4 1253 1129 1310 1383 IYI7 1317 
U1 1199 1153 1113 1072 1031 1005 981 943 924 

HEC-1 INPUT PAGE 41 
LlNE 

KK 123140 
m Channel Rout. Frm C123 TO C140 
IM R.pr.s.lt.tlv. Of X-SECT. ZFF3 
RS 4 FLW -1 
RC 0.050 0.051 0.050 3500 0.006 
RX 3689.3 4225.0 4325.0 4337.0 4357.0 4367.0 4391.0 (830.5 
RV 98.1 93.1 94.2 91.9 91.8 94.4 92.8 98.1 

!L 0.84 91.8 

." -.,.. 
XII SUB-BASIN 2NN At C124 
8 1  9.61 
LG 0.35 0.35 3.50 0.29 0.00 
UI 199 199 199 199 199 199 199 199 199 
Ul 199 199 427 652 552 652 728 761 761 
UI 913 9 3  955 971 987 1062 1052 1105 1114 
UI 1171 1201 1234 12- 1304 1350 1384 1453 1478 
UI 5 1574 1678 17(8 1537 1985 2059 2362 2303 
UI 2515 2686 2585 2443 2323 2220 2131 2053 1985 
Ul 1850 1803 1756 1596 1664 1631 1578 1556 1522 
UI 1427 1344 1332 1268 1266 1201 1194 1141 1141 
UI IOY1 1001 971 971 913 913 570 761 751 
UI 571 571 571 571 422 351 351 351 351 
UI 351 336 325 326 326 326 326 326 325 
UI 199 199 199 199 199 199 199 199 199 
UI 199 128 61 
UI 61 61 51 61 61 

61 
61 

61 
61 

61 
61 

UI 61 51 61 61 
61 

61 
51 

51 
61 

UI 61 61 61 61 61 61 
61 

61 
61 

UI 61 61 0 0 0 0 
51 

0 
61 

U' 0 0 0 0 0 0 0 0 
0 

0 
0 

HEC-1 INPUT 

ID ....... 1 ....... Z.......3.......4.......5.......5.......7.......5.......g..., PAM 42 

s.ct*on 3 

LlNE 

KK C124 
131 Combin. 2NN r 200 

Bendor Wash Sand Tank Wash lOO-V..r 5-Hour UEC-I Output 
April 6. 1992 











KK 136149 
131 Ch.nn.1 Rout. Frol  El36 To Cl49 
ID( X-SCCI. 2XXl From Sx7O-Scal. Mmppinl 
RI 2 1  r W  - 1  

0.040 0.046 0.040 9600 0.006 g M06.0  9330.0 9460.0 96.0.0 9760.0 9920.0 1OlPO.O 10906.7 
V 717.0 712.0 713.6 712.0 709.7 710.7 712.0 717.0 

fL 10.00 709.7 

KU 149137 
Chmn.1 Rout. F r a  C149 To C137 
S.11 Tank Wash HEC-2 Smctlen 1.608 m 

RI 6 F W  -1 
RC 0.060 0.030 0.040 5- 0.006 
II1 (UW.6 9890.6 9917.6 9993.1 10000.0 10018.7 10040.3 11220.3 
RY 2 676.2 671.4 670.0 670.0 672.0 674.3 680.2 
tL 0.74 670.0 

o.62 6.00 
96 96 

7 576 
12- 1247 
664 610 
274 170 

96 96 
HEC-1 INPUT PAM 6 1  

LINE 

. .................................................... . . END : BENDER AN0 SANO TANK WASHES (Major 0.sin. I k 2) : . .................................................... . . ..................................... . . START : SCOTT AVENUE WASH (Major Basin 7) : . ..................................... 
KK 0C132L 
ffl R.e.11 Flow S p l i t  0iv.rt.d Hydrograph DC132L 
on pcl32r 

KK WI6OR 
U4 w i n  flow l a  through 1-8 via culv.rts and Scott Av.. (CISOR). 
ffl 0iv.rt.a flew (a) rmcord) go.. west alone the aauth .id. of 
ffl 1-8 (C150L) 
DT DCl6OL 
01 0 2860 4800 7460 11800 18526 26600 
m 0 0 1600 4000 8000 14600 22000 

KK 160142 
ffl Ch.ln.1 Rout. flow through culv.rts and Scott A".. (CISOR) 
ffl f r m  1-8 t o  CP142. 
131 R.pr.s.ntltiv. 01 HCC-2 X-Sact. "Scott Av. W.sh 4.911'' 
RS 3 FLW - 1  
RC 0.036 0.060 0.036 3680.0 0.004 
RX 9793 9962.7 9981.1 10000.0 10006.9 10013.1 10044.4 10201.9 
RY 749.0 746.9 744.7 7 4 2 3  742.7 745.5 746.0 749.9 

?L 
1.60 742.3 

KU 7A 
111 SUB-8A51N 7A 
M 2.46 
LE 0.34 0.36 3.27 0.93 2.00 
U l  811 811 88 811 811 88 88 247 2811 317 
U I  336 386 408 429 7 477 494 518 541 566 
U l  597 633 6 3  647 733 806 892 1037 1034 1180 

HEC-1 INPUT PAM 62 

LINE 

K IPNON 
ffl R.o.11 Flow s p l i t  Oivortmd Hydrograph DPNON 
OR DPNON 

0.ld.r Wash L Sand Tbnk Wash 100-V..r (-Hour HEC-1 Output 
Apri l  6 .  1992 S.otlen 3.6.7.1 Pap. 2L 



LINE 

2309 
2310 

KK M 1 U R  
131 min flew 4s into Sub-bas*" 70 and rmash 142139 (CI42R) 

- 
m 0iv.rt.d flow (a) v.con rlas 0r.r over th. all. Bend Canal *.st m or ~ 1 4 2  into sub-b..in 7b and "ash 112-18 (CI~OL) 
OI DEI'zL 

KK 142139 
131 Ch.nn.1 Rout. From C14m To C139 
101 Scott Avenue Wash MEC-2 S.stlon 3.292 
RS 3 FLW -I 
RC 0.035 0.070 0.035 12500 0.006 
RX 8929.2 9929.2 10040.5 10065.8 10065.6 10OM.8 10148.6 10407.5 
RV 710.5 705.5 704.1 702.7 701.3 703.9 707.1 710.5 
?L 2.11 701.3 

HEC-I INPUT PA= 53 
ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... lo 

KK 7C 
b34 SUB-BASIN 7C at C138 
81 0.60 
LQ 0.35 0.36 2.99 1.01 1.00 
UI 53 53 64 180 222 262 296 328 373 420 
UI 511 657 554 542 473 425 375 328 290 254 
UI 211 152 94 
UI 16 

92 87 
16 

57 
16 

53 
16 16 

53 28 
15 

16 

'1' 0 0 0 0 
0 

0 
0 

0 0 
0 0 0 0 

KK 8Cl42L 
W R.5.11 Flow Split 04v.rt.d Hydrograph DCl42L 
?R DC142L 

KK 142-18 
XW Ch.nn.1 Rout. F r a  C142L To C18 
XW R.pr.l.nt.t*v. of Saott Av-nu. Wesh MEC-2 S-stton 3.292 
RS 24 FLW -1 
RC 0.035 0.070 0.035 14800 0.005 
RX 8929.2 9929.2 10040.5 10055.8 10065.5 10084.8 10148.6 10407.5 
RV  710.5 705.5 704.1 702.7 701.3 703.9 707.1 710.5 
RL 4.47 701.3 

"n ,- 
m SUB-BASIN 78 at c18 
BA 1.57 
LG 0.35 0.27 3.53 0.76 7.00 
UI 83 83 83 83 83 231 281 317 370 398 
UI 429 457 481 511 551 594 531 677 158 900 
UI 985 1104 997 894 817 758 711 569 635 581 
UI 541 506 476 432 405 381 328 280 238 178 
UI 1 145 139 136 136 1M1 
Ul 54 25 25 25 25 83 83 83 83 

25 
HEC-I INPUT 

25 25 25 25 
0.N G* 

WOW. to C151 and rout. Send Tank Wash ov.rllow te Quilotos. wash wrt.r.h.d 
.t C12 

KK 8DlSOL 

8.nd.r W..h & Samd Tank Wash 100-Vear 6-mur HEC-1 output 
Aprll 5, 1992 



2317 KK CIS1 
2318 101 Rosewo(r Rout* a t  CP161 At The E l l a  Band Canal 
2319 LV A-6-R C-FLU4 F-C161-SPLIT 
2320 R I  1 E Y  7 2  
2321 SV 0.0 12 24 46 124 172 230 
23'22 SV 241 202 296 311 3 366 3 M  UU 444 489 
2323 DL 748 747 744 749 760 761 
2.324 s 61 .2  7 2 :  7 6  76:tf 7 763.2 763.6 764 794.6 
2326 0.0 700 1300 1900 2600 3200 31100 4400 6 0 0  6700 
2326 MOO 6100 MOO 7600 - 0100 IOWO 12000 176C4 26000 
2327 tL 1.16 742.0 

. . END : SCOTT AVCWC WASH (Major @.sin 7 : ..................................... 

FCWC PlLA BEND fLWD INSURANCE STUDY PROJECT No. 1136. 
FCO 90-67 

100-Y..r 6-Hour 0ur.tion S t o n  

04/06/92 Inpu t  tl1.n.m~ 8 ~ ~ 6 . ~ 1  
8.nd.r and Sand Tank Wash.. 
(War Basins r I. 2. and 7) 

I 4  I 0  OUTPUT COHTROL VARIAILES 
IPWT 6 PRINT CWIWL 
]PLOT 0 PLOT CONTRQL 
QSUL O. HYOROP~UPH PLOT SCALE 

IT HYWWRlPH TIWE OAT* 
mln 1 MINUTES I N  COIIPUIATICU INTERVAL 

I M T E  131UR92 STARTIN5 DATE 
ITIWE 1200 STARTINO TIME 

NQ 360 NWOCR OF HYOI(O(UUPH ORDINATES 
NDDATE l W R 9 2  ENOlNP DATE 
NOTIHE 0 7  ENOINP TIME 
lCLHT 19 CENTURY MRK 

C(*DUTATIDI INTERVAL 0.06 W R S  
TOTAL TlME BASE 17.96 W R S  

ENPLISH WITS 
ORAlWPC AREA SWARE MILES 
PRECIPITATIOH DEPTH INCHES 
LENPTH. ELEVATICU FEET 
FLU4 CUlIC FEET PER SECWO 
STGilAQS VOLWE ACRE-FEET 
SURFACE AREA ACRES 
TWERATURE OEDREES FAHRENHEIT 

16 JO lNWX STOW No. 1 
STW 3.70 PRECIPITATION OEPTH 
TRM 2.36 TRANlWSITlON ORAIW5E AREA 

U.1. AMY CORPS OF ENlIWCCU : HVOWLOQIC ENPINECRIW CWCR . 
609 SECOWD STRECT 

MYIS. CALIFWL(1A 96616 
(916) 661-1744 - 

I 7  P I  PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.02 0.02 0.02 0.02 0.02 
0.03 0.03 0.03 0.03 0.03 0.09 0.09 0.09 0.09 0.00 
0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

20 40 INKX STOW NO. 2 
STW 3.67 PRECIPlTATlON DEPTH 
TRM 2.11 TRANSPOSITION DRAIWBE AREA 

PRECIPITATICU PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.03 0.01 0.03 
0.02 0.02 0.02 
0.00 0.00 
0.00 0.00 
0.00 

O.OO 0.00 
0.00 0.00 

INKX STOW No. 3 

Band.? Wash k Sand Tank Wash 100-Year 6-Hour HEC-l Output 
F(1. - BUT6.HI.HI Apr4l 6, 1992 S.ct(on 3.6.7.1 P.9. 29 



STW 3.61 PRECIPITATION OEPTH 
TRM 2.0 T~J~SPOIITION D ~ A I N ~ ~ E  AREA 

PRECIPITATIOW PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.W 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.04 0.04 
0.03 0.03 
0.01 0.01 
0.00 0.00 
0.W 0.00 

IWU STOW m. 4 
STW 3.41 PRECIPITATION DEPTH 
TRM 15.- TRANSPOSITION ORAINAsE AREA 

PRUIPITATIOW PATTERN 
0.00 0.00 
0.00 0.00 
0.W 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.03 
0.03 0.03 
0.01 0.01 
0.00 0.00 
0.00 0.00 

INDEX STOW m. 5 
S l W  3.18 PRECIPITATION DEPTH 
TRM 50.00 TRANSPOSITION DRAINAGE ARE* 

IWU STOW NO. 6 
STW 3.05 PREC1PITATION DEPTH 
TRM 80.00 TRANSPOSITION DRAINAGE AREA 

PRLCIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.03 
0.02 0.02 
0.01 0.01 
0.00 0.00 
0.00 0.00 

INDLX STOW m. 7 
STW 3.00 PRECIPITATION DEPTH 
TRM 90.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITA' 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.03 
0.02 
0.01 
0.00 
0.00 

1 m x  STOW NO. a 
STW 2.66 PRECIPITATION DEPTH 
TRM 200.00 TWSWSITION ORAINACE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 
0.00 

0.00 0.00 
0.00 0.00 

0.00 
0.00 

0.00 
0.00 

0.00 0.00 
0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 

0.01 0.01 0.01 0.01 0.00 0.01 

0.03 0.03 0.03 0.01 0.02 

0.02 
0.03 0.03 

0.02 0.02 
0.03 

0.01 
0.02 0.02 

0.01 0.01 
0.01 

0.01 
0.00 

0.01 
0.00 0.00 

0.01 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 

INOEX STOW NO. 9 
STW 2.44 PRECIPITATION DEPTH 
TRM 300.00 l W S W S l l l W  DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 

8.nd.r Wash I Sand Tank Wash 100-T..r 6-Ha 
Apr4l 6. 1992 



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.OO 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 
0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 

0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.03 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.W 0.00 0.00 0.00 0.00 0.00 

49 JD IW STOW W.10 
STRI 2 3 6  PRECIPITATIQI DEPW 
TFSA 360.00 T W W I 1 T I O H  WIW. AACA 

PREClPlTATlW PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.01 
0.01 0.01 0.01 
0.02 0.02 0.02 
0.02 0.02 0.02 
0.0f 0.01 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 

63 JD lW STOW W.11 
STRI 2 . 1  PRECIPITATION DEPTH 
TFSA 600.00 T W W S I T I Q I  DRAIHlsE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.01 0.01 0.01 
0.01 0.01 0.01 
0.02 0.02 0.02 
0.02 0.02 0.02 
0.01 0.01 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 

772 KO OUTPUT CONTROL VARIAOLES 
IPRNT 6 PRINT CDNTROL 
1PWT 0 PLOT CONTROL 
QEAL 0. HVORWRAPH PLOT SCALE 
IPHCH 0 PUNCH CDHWTED HVDRMRAPH 

1WT 21  SAVE HVDIIWRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 360 UST ORDINATE PUNCHED OR SAVED 

TIMINT 0.060 TIME INTERVAL I N  HOURS 

.-".,. bi;i. 
IPLOT 
QSUL 0. HVORWWPH PLOT SCALE 
1 PNCH 0 PUNCH CDHWTEO HVOIIWRAPH 

IOU1 21 SAVE HVDRWIUPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 360 UST ORDINATE PUNCHCD OR SAVED 

TlMlNT 0.060 TIME INTERVAL I N  HOURS 

1923 m OUTPUT CONTROL VARIAELCS 
IPRHT 5 PRINT CONTROL 
I P W l  0 PLOT CONTROL 

?;2k 0. HVORWPAPY PLOT SCALE 
o PUNCH COHPU~ED nvDmnnPn 

IOU1 21  SAVE HVDIIWRAPH ON THIS UNIT 
I S l V l  1 FIRST ORDINATE PUNCHED OR SAVED 

360 UST ORDINATE PUNCHED OR SAVED 
TIMINT 1UV2 0.060 T I M  INTERVAL I N  WURS 

................................................................................................... 
6.nd.r Wmsh Sand Tank Wash 100-V.ar 6-Hour HEC-I Output 

~ (1 .  - BUTa.HI.HI A p r i l  8 .  1992 s.otlen 3.6.7.1 30 



2010 W QnW CWTRUL VARIABLES 
I P m n  5 PRINT CONTROL 
IPLDT 0 PLOT CONTRUL 

%% 0. H Y M  P M  SULC 
o m e n  -w H~WOGIUP~ 

l W l  2 1  SAVE HV-PII CU THIS MI1 
l S A V l  I FIRST ORDIMTE PUID(W C4 SAVW 
IW 360 LAST ORDINATE PVWCnW OR YVED 

TIHINT 0.050 TIM INTERVAL IN ~ R S  

-----OU---ZOPEWI E i l s t 4 n  F i l m  0p.n.d. Ft1.1 8 W 6 . O U  
U n i t s  1 :  OSS V.r.ioni 6-FT 

-----DSS---MITE U n i t  7 l i  V.r.. 102 / 6 E N D E R I C l 5 I I F U Y I I + U R 1 9 9 2 / ~ I N l C 1 5 1 - S P L I T I  
-----0s---narlr unit 71, vers. lo: l8EwoER/cl5l lFUY/luR1s92I~IN/c16l-sPLIT/  

mmw* SU.uRV 
F U Y  I N  N 8 I C  FEET PER SECOND 

TI% i n  w a s .  ram IN w a r  MILEI 

OPCIUTla l  

uvmuEn4nl AT 

R D U l w  TO 

nmaoerupn AT 

HVDIIOBQIPII AT 

3 W l M O  AT 

R M W  TO 

UV-PII AT 

W T W  TO 

2 W I N E D  AT 

W T W  TO 

UV-PII AT 

HYDW3RWH AT 

3 CCMINED AT 

ROUTED TO 

HVO-PH AT 

RWTED TO 

HYDmQnAPU AT 

3 COWlNEO AT 

ROUTED TO 

HI-PU AT 

RWTEO TO 

HVWOUUPU AT 

2 C W I N E D  AT 

UVDROQIUPU AT 

r n E D  TO 

HVDaOBIUPn AT 

2 CCMINED AT 

3 C C M I N W  AT 

ROUTED TO 

8UT6.Hl rH1 

P E I I  TIME O r  AVLIUSE F L W  FOR )UX IYW PERIOD B U l W  W X l l U l  TIME OF 
FLW PEAK ARE4 STASE M U  STASE 

6-WXlR 2 4 - W R  72-HOUR 

Bender wash & Sand Tank Wash 100-Veer 6-Uour HEC-1 Output  
A p r l l  6. 1992 



8376. 6.26 3343. 1148. 1148. 38.80 

27W. 4.70 -7. 231. 231. 2.19 

2101. 5.30 607. 204. 204. 2.19 

4 7  6.16 361. 121. 121. 2.76 

9640. 5.26 3910. 1340. 13W. 43.82 

9297. 7.00 3.11. 1301. 1301. 43.82 

5 9  5.60 60s. la*. 169. 4.66 

14W. 5.70 500. 214. 214. 6.23 

9346. 6.96 4136. 1434. 1434. 53.61 

8467. 8.30 3773. 1293. 1293. 63.11 

7s. s.70 248. 82. a. 3.19 

8466. 8.30 3707. 1307. 1307. 66.110 

2609. 5.90 961. 332. 332. 6.30 

2666. 6.06 9W. 327. 327. 6.30 

1671. 4.96 477. 164. 164. 2.90 

3002. 5.95 1329. 454. 454. 8.20 

2493. 7.60 1093. 369. 369. 8.20 

1270. 6.15 509. 174. 174. 4.67 

2797. 7.60 1323. 48.3. 483. 12.87 

9067. 8.30 4200. 1476. 1476. 69.67 

W. 8.70 4136. 1443. 1443. 59.67 

463. 4.70 70. 24. 24. 0.63 

8063. 8.70 4134. 1460. 1460. 70.20 

1328. 5.45 510. 181. 181. 4.77 

490. 5.45 171). 61. 61. 4.77 

829. 5.46 333. 121. 121. 4.77 

464. 6.15 118. 39. 39. 4.77 

1691. 5.06 367. 120. 120. 2.16 

920. 5.06 325. 110. 110. 6.93 

BUS. 8.70 4143. 1406. l*. 77.13 

4672. 8.70 2433. 906. 906. 71.13 

3800. 8.70 1620. 611. 511. 77.13 

1692. 9.40 1122. 477. 477. 77.13 

4672. 8.70 2433. 906. 906. 77.13 

4601. 8.96 2.398. 11.6. 8115. 77.13 

4 6 6  8.96 236s. 11.1. 801. 77.13 

46. 8.90 12. 4. 4. 77.13 

39. 10.- 12. 4. 4. 77.13 

1-0. 5.06 334. 112. 112. 2.62 

8.1d.r Wash L 9.-d Tank Wash lOo-Y..r $-Hour HEC-1 Output 
~prll 6, 1992 saction 3.6.7.1 P.9. 32 



3 W I N E 0  AT 
+ -1 3590. =.- ..a*. =.a. =.a. , s . , z  

DIVLRSIW TO 
Dull. 28M. 9.40 11W. 425. 425. 79.76 

HVDR&XWU A1 
+ 670. 9.10 217. 76. 76. 79.75 

m w m  
t 819-02 530. 11.25 182. 62. 62. 79.75 

HVD(DUUPH AT 
+ WRSlL 2 M .  9.40 11M. 425. 425. 79.76 

R M W  TO 
t 81- 2592. 11.15 1071. 380- Y)O. 79.75 

H V D W P H  AT 
1Y 1822. 5.45 532. 178. 178. 5.32 - 

3 C O I N E 0  AT 
02 2913. 11.25 1174. 469. 469. 85.07 

DIVE~UIW m 
+ DC.PL 0. 0.05 0. 0. 0. 85.07 

n*D(DUUPH AT 
t Dc.51) 2913. 11.25 1174. 469. 469. 85.07 

RMm TO 
t 82-135 2774. 11.60 1111. 4%. 4-38. 85.07 

H-PN AT 
t 2 W  1352. 5.30 376. 126. 126. 3.74 

2 C O l N W  AT 
C1351 2773. 11.60 1111. 469. 469. 88.81 

HYOR)61UPn LT 
2 0  211U. 4.75 541. lsl. 182. 1.75 

RWTEO TO 
R87-89 1991. 5.15 530. 178. 178. 1.75 

HIDROWUPH AT 
2F 1037. 4.55 214. 72. 72. 0.75 

ROlnED TO 
Rao-89 991. 4.70 211. 71. 71. 0.75 

2 CCUBINED AT 
+ -9 2533. 5.05 762. 257. 257. 2.50 

W E D  TO 
+ R8S-91 2457. 5.30 752. 253. 253. 2.50 

Hv0-H AT 
+ 2E 1692. 4.45 215. 72. 72. 1.00 

HVDROWUPH AT 
+ 2 6  1679. 4.60 258. 86. 86. 1.13 

3 CCUOINED AT 
+ C91 3253. 4.00 1169. 394. 394. 4.63 

RWTED TO + 1191-92 3207. 5.10 1163. 392. 392. 4.63 

HYDlMORAPH AT 
+ 21  4 2  4.40 252. 85. 85. 0.87 

HY-PI4 AT 
+ 2H 2199. 4.60 327. 109. 109. 1.59 

3 CCUBINED AT 
C92 4965. 4.75 1636. 553. 553. 7.09 

RWTED TO 
t R92-95 4866. 4.95 1629. 550. 550. 7.09 

HVDrnRAPH AT 
2K 2090. 5.10 676. 232. 232. 2.19 

RWTED TO 
+ R93-94 1997. 5.30 668. 228. 228. 2.19 

H I D W P H  AT 
2L 972. 4.85 249. 84. 84. 0.94 

2 CcuaINEO AT 
+ C94 2413. 5.20 909. 310. 310. 3.13 

RWTED TO 
+ -4-96 2332. 5.35 867. 292. 292. 3.13 

HYWOWUPH AT 
+ 211 2347. 4.40 271. 90. 90. 1.40 

HYDR06RAPH AT 
2J 1337. 4.80 344. 116. 116. 1.16 

4 CCUOINED AT 
C95 7590. 4.95 2Bbl. 969. 969. 12.78 

ROUTED TO 
+ R95-96 7324. 5.70 2824. 959. 959. 12.78 

H v o a m P n  AT 
+ 2A 3078. 5.46 1009. 339. 339. 4.33 

+ 

RWTW TO 
W-84 2%. 5.80 995. 334. 534. 4.33 

DIVERSION TO 

8.nd.r Wash L Sand Tank Wesh 100-Y..r 6-Hour HEC-I Output 
FI1. - 8UTS.Hl.Hl Aprl l  6. 1992 S.st(on 3.5.7.1 P.g. 



RWTW TO 
t 

ROUTED 10 + 
HVD(IIOIUPH AT 

t 

ROUTED TO 

HVOWBIUPH AT 

HVWOWIPH AT 
t 

2 COIlNED AT 
+ 

ROUTED TO 
+ 

ROUTED TO 
+ 

HVD#IORIPH AT 

2146. 5.20 686. 197. 197. 6.60 

1816. 5.56 424. 142. 142. 5.60 

1879. 4.66 269. 90. 90. 1.82 

11172. 6.70 5669. 1942. 1942. 43.67 

11026. 6.96 5536. 1928. 1928. 43.17 

2468. 6.60 1063. 381. 381. 4.90 

11818. 6.90 6248. 2197. 2197. 48.47 

11619. 7.26 6149. 2164. 2164. 48.47 

1162. 4.00 191. 64. 64. 1.38 

1 1  7.26 6169. 2168. 2168. b9.85 

11326. 7.60 6101. 2141. 2141. 49.85 

3204. 6.66 1317. 468. 468. 7.67 

11619. 7.60 6746. 2419. 2419. 57.42 

1 1 0 ~ .  8.76 6616. 2361. a36i. 57.42 

4062. 5 . 1  1662. 640. 510. 6.29 

3418. 6.20 1226. 410. 410. 6.29 

4666. 5.90 2228. 820. 820. 10.31 

7 2 6  6.06 32W. 1169. 1169. 16.60 

8.1d.r wash Sand Tank wash 100-Year 6-Hour HLC-I Output 
LprO 6. 1992 Srr t ion  3.6.7.1 Pal. 34 



m m  TO 
+ 10S107 6501. 8.20 3165. 1137. 1137. 16.60 

HYDOSIUW AT 
+ 2Y 4143. 6.15 1670. 569. 569. 13.40 

3 m I N t ! D  AT 
t El07 7 8.75 061'2. 3319. 3319. 87.42 

1 HVDIQYUffl A1 
2 2710. 4.60 625. 210. 210. 2.40 

m E D  TO 
108111 2 3 8  5.30 W. 195. 195. 2.40 

n m P H  AT + 22 2887. 5.40 1139. 397. 397. 5.10 

W E D  TO 
+ l l O l l l  2 5 4  6.40 1001. 346. 345. 5.10 - 

H m W  AT 
+ 2 M  2611. 5.15 680. 228. 220. 3.73 

3 mYlNED AT 
C Z l l  3987. 6.10 1969. 690. 690. 11.23 

R M E D  TO 
+ l l l l l 3  3629. 7.60 1771. 640. 640. 11.23 

n m P H  AT 
+ 2CC 1523. 5.8s 543. 183. 183. 4.38 

3 W I N E D  AT 
C113 15437. 8.75 9364. 3628. 3628. 103.03 

M E D  TO 
t 113127 15217. 9.10 9273. 3507. 3507. 103.03 

H*IRObRIPH AT 
t 2 M  482. 4.70 73. 24. 24. 0.64 

2 CCM8INED AT 
+ C127R 15211. 9.10 9269. 3592. 3592. 103.57 

HY-PH A1 
+ 266 4163. 5.60 1451. 480. 488. 6.69 

R M E D  TO 
+ 114115 3896. 6.40 1407. 474. 474. 6.69 

HYDm6UAPH AT 
+ 2 M  4096. 5.20 1131. 379. 379. 6.76 

2 mYINED AT C115 
+ 4876. 6.00 2322. 791. 791. 13.45 

RMm TO 
+ 115116 4797. 6.50 2289. 782. 782. 13.46 

HYWOGlUPH AT 
t 211 1978. 5.10 609. 208. 208. 2.22 

2 m I N E D  AT 
+ El16 5315. 6.35 2734. 911). 948. 15.67 

DIVLRSION TO 
t DCl16L 1823. 6.35 929. 325. 325. 15.67 

HYDIKK.MPH AT 
+ DCIlSR 3 9 3  6.35 1805. 623. 623. 15.67 

RWTED TO 
+ 116119 3399. 7.00 1758. 607. 607. 15.67 

HYCWGMPH AT 
+ PEE 3284. 5.00 1111. 378. 378. 4.13 

R M E D  TO 
+ 118119 3190. 5.25 1099. 374. 374. 4.13 

HYDROGRAPH AT * 255 1096. 4.70 171. 57. 57. 0 . 0  

3 CCUBINED AT 
+ C119 4350. 6.50 2727. 962. 962. 20.69 

W E D  TO 
119120 4038. 8.70 2506. 898. 898. 20.69 

HYWOGlUPH AT 
ZKK 1769. 6.10 702. 2 s .  238. 4.19 

2 W I N E D  AT 
+ C120R 4063. 8.65 2611. 105% 1058. 24.88 

HI-MPH AT 
2LL 7 5 3  6.70 826. 287. 287. 5.18 

HYWOWUPH AT 
8C116L 1823. 6.35 929. 325. 325. 15.67 

RWTED TO 
116120 1242. 10.15 602. 202. 202. 15.67 

3 W I N E D  AT 
+ C120 4438. 8.40 3379. 1427. 1427. 30.06 

RWTW TO 
+ 120121 4343. 8.85 3306. 1392. 1392. 30.06 

HVWOGlUPH AT 
+ DW 741. 4.75 112. 37. 37. 0.91 

2 CWINED AT 

8.nd.r Wash Sand Tank Wash 100-Year 6-Hour HEC-I output 
F i l e  - BIST6.HI.HI A ~ v l 1  6. 1992 



+ C l Z I  4341. 8.- 3306. 1401. 1401. 30.97 

w m  TO 
+ 121123 4246. 9.40 3236. 1366. 1366. 30.97 

nvDROBRUn AT 
1 6 U -  6.76 770. 269. 269. 5.61 

2 C M I N L D  AT C123 
t 4 m .  9.16 3.0.. 1616. 161s. 36.40 

ROUTLD TO + 121140 4273. 9.66 3302. 1499. 149s. 36.40 

HID-PH AT + 2nn 3170. 5.46 1424. 409. -9. 9.81 

HVWO(YUPM AT + 200 976. 4.76 161. 54. 64. 0.86 

2 CaalNEO AT 
t C124 3178. 6.46 1644. 530. 6W. 10.46 

RMSO TO 
+ 124196 2946. 7.36 la. 610. 610. 10.46 

HVDROBRUn AT 
t 2PP 1906. 4.90 360. 120. 120. 1.78 

2 W I N m  AT 
t C126 2944. 7.35 ISM.  594. 694. 12.34 

n w T m  TO 
126126 2660. 8.30 16a2. 649. 649. 12.34 

nvWO(YUffl AT 
t ZQQ 1294. 4.90 231. 77. 77. 1.67 

2 CMllWCO AT 
ClZ6 2664. 8.30 1526. Sel. 581. 13.91 

RWTEO TO 
t 126140 2601. 9.10 1466. 564. 564. 13.91 

2 CWOINCO AT 
Cl40 5881. 9.40 4276. 1830. 1830. 50.39 

ROUTED TO + 140127 7 7 6  9.86 4210. 1797. 1797. 50.19 

HYORWRAPH AT 
t 2RR 650. 5.10 134. 45. 46. 0.93 

HYDRWRAPW AT 2VV 
649. 5.16 139. 46. 46, 1.12 

3 CCUIINEO AT 
ClZ7L 5777. 9.86 4210. 1821. 1821. 52.44 

2 CMIlHEO AT 
t 1 7  16411. 9.40 10663. 4262. 4262. 166.01 

RMro TO 
127131 16311. 9.66 10409. 4227. 4227. 166.01 

n ~ o m w u  AT 
t 499. 5.46 178. 61. 61. 4.77 

RWTEO TO 
t 78LlZ8 361. 6.50 119. 40, 40. 4.77 

HVORWRAPW AT 
ZSS 1261. 5.46 380. 128. 128. 3.93 

2 CCU6INCD AT 
C128 1009. 5.46 398. 137. 137. 8.60 

ROUTLO TO 
+ 120129 782. 6.80 310. 106. 105, 8.60 

HYORWRAPLI LT 
ZTT 2019. 5.10 506. 170. 170. 4.60 

2 CCUIINEO AT 
C12S 1531. 5.10 624. 221. 221. 13.20 

M E 0  TO 
129130 1332. 5.60 647. 187. 187. 13.20 

HYORWMPH AT -L 
+ 6 6  8.96 2386. =I. 881. 77.13 

RWTEO TO 
+ 80L130 4380. 9.60 2311. 846. 846. 77.13 

2 CCU6lWEO AT 
+ e l30  4219. 9.66 2241. 864. 864. 86.66 

ROUTED TO 
+ 130131 3876. 11.46 2102. 791. 791. 86.66 

2 CCUIINED AT 
t C l 3 l  16161. 9.70 11444. 4677. 4677. 241.57 

ROUTED TO 
t 131132 12762. 10.46 $626. 3772. 3772. 241.67 

HYDROORAPH AT 
+ 2 W  1669. 6.46 664. 228. 228. 8.10 

HYDRWRAPH AT 
BOC(12L 0. 0.06 0. 0. 0 .  86.07 

3 CWOINEO AT 
+ El32 12973. 10.20 9683. 3779. 3779. 330.40 

8.nd.r wash L Sand lank Wesh 100-V0.r 6-nour HEC-I Outpvt 
F41.. BUT6.Hl.Hl Apr4l 6. 1992 

S a ~ t i e n  3.5.7.1 Page 3 



ROUTEO TO 
+ 

ROUTEO TO 

ROUTEO TO * 

8.nd.r wash & Sand Tank Wash 100-V..r 6-Hour HEC-I Output 
A p r l l  6 .  1392 S.ctfon 3.5.7.1 Pas. 37 



8.nd.r Wash L Sand lank Wash 100-Vmer 6-Heur HEC-1 Output 
vl1. - BUT6.Hl.Hl A p r l l  6. 1992 S.etien 3.6.7.1 Pa(. Y 



F L W  HVDROQRAPH PACKAGE (HEC-1) . 
WIY 1 9 9 1  

VERSION 4.0.1E 

RUN DATE 03/25/92 TIME 11:43:13 

U.S. ADMY CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERING CENTER 1 

609 SECOND STREET 
DAVIS. (916) CALIFORNIA 551-1748 95616 

X X XXXXXXX XXXXX 
X X X  

X 

X X X  
X X XX 
X 

XXXXXXX XXXX X 
X 

X X X  
XXXXX X 

X 
X X X  

X 
X X X 

X X XXXXXXX XXXXX XXX 

THIS PROGRW REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KHCVN AS HECl (JAN 73) ,  HECIGS. HECIOB. AND HECIW. 

THE OEFlNlTlONS OF VARIABLES -RTIMP- AN0 -RTIOR- HAVE CHANGED FRU4 THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF - M U K -  ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 15 THE FORTRAN77 VERSION 
NEW OPTIONS: OWBREAK W T F L W  SUBMERGENCE SINGLE EVENT OUUGE CALCULATION 0SS:WRITE STAGE FREQUENCY. DSSiREAO TIME SERIES AT DESIRED C A L C U M T ~ O ~  INTERVAL LOSS MTE:GREEN AND ~ P T  lNFlLTRATlON KINEPATIC WAVE: N N  FINITE DIFFERENCE A L W R I T H I  

HEC-I INPUT PAGE 1 
LINE I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

1 I 0  FCCUC GILA BEND FLOOO INSURANCE STUDY PROJECT NO. 11358 
? !! FCO 90-67 - *" 
4 
5 

I 0  100-V..r 6-Hour O u r a t t e n  S t o r m  
I D  

6 
7 

I D  03/25/92 I n p u t  F11.n.W: ShQ6.Hl 
I 0  

8 I 0  
S.uc.d. and Oullotosa Wash.% 

9 ID ( M a j o r  8a.Ins i 3. 4. 5. 6 6) .. 
10 I D  Green h AnPT Loss Rat. Mathod 
1 1  1 0  
1 2  

S-Graph U n i t  Hydrograph 
I D  Normal Depth  R o u t l n g  

13 I T  3 13WR92 1200 360 
14 I 0  5 
15  I N  15 

LINE 

0.015 0.025 0.033 
0.118 0.138 0.215 
0.983 0.991 1.000 

0.016 0.025 0.034 
0.120 0.163 0,252 
0.975 0.988 1.000 

0.020 0.030 0,048 
0.175 0.222 0 304 
0.973 0.987 1:ooo 

0.027 0.040 0.059 
0.201 0.249 0.332 
0.969 0.985 1.000 

0.033 0.048 0,068 
0.224 0.273 0.356 
0.955 0.983 1.000 

0.035 0.051 0.071 
0.232 0.281 0 .364 
0.964 0.982 1.000 

0.037 0.053 0.073 
0.242 0 .292 0,376 
0 .961 0.981 1.000 

0.039 0.055 0.075 
0.262 0.301 0.387 
0.959 0.979 1.000 

0.040 0.056 0.075 
0.257 0.306 0,392 
0.958 0.979 1.000 

HEC-1 INPUT - 
I D  ....... l.......2.......3.......4.......5.......6.......7.......8......L...10 
PC 0.000 0.024 0.043 0.059 0.078 0.098 0.119 0.141 0.162 0.186 
PC 0.212 0.239 0 .271 0.321 0.408 0.515 0.627 0.735 0.814 0.864 
PC 0.907 0.930 0.954 0.977 1.000 

KK 3K 
XH SUB-BASIN 3K a t  C12 
BA 8.94 
LG 0.35 0.34 4.01 0.58 1.00 
U I  2 5 1  251 2 5 1  2 5 1  2 5 1  2 5 1  251 251 2 5 1  710 
U I  824 824 962 9 6 2  1077 1154 1198 1227 1310 1342 
U I  1407 1433 1479 1543 1588 1648 1740 1816 1883 1934 
U f  1989 2137 2294 2492 2692 3022 3004 3364 3303 3077 
U I  2857 2702 2568 2450 2346 2254 2173 2100 2035 1976 
U I  1923 1803 1727 1663 1603 1525 1- 1442 1337 1308 
U I  1227 1216 1154 1123 962 9 6 2  779 721 721 566 
U I  444 444 444 444 432 412 412 412 412 412 
U I  290 2 5 1  251 2 5 1  2 5 1  2 5 1  2 5 1  251 2 5 1  153 

Sauc.d. Wash h Ou4leto.. Wash 100-Vaar .-Hour HEC-1 Output  
Marsh  30. 1992 



75 KK CIS1 
76 m R - t u m  Hydrograph frm C15IZR-QI  A-BENDER C-FLOV F-CIS]-SPLIT 
77 fR -91 A-BENDER C-FLOW F-C151-SPLIT 

78 KK C12I  
79 m Cabin .  3K r CIS1 
80 HC 2 339.24 

8 1  KK C120 
82 Fn ..................................... 
83 RS I ELEV 730 
84 SV 0.0 5.0 12.0 22.0 3 0  52.0 72.0 99.0 132.0 171.0 
85 SV 216.0 266.0 294.5 323.0 355.5 388.0 437.5 487.0 
88 SE 730.0 731.0 732.0 733.0 734.0 735.0 736.0 737.0 738.0 739.0 
87 SE 740.0 741.0 741.5 742.0 742.5 743.0 743.5 744.0 
W 0.0 0.0 15.0 35.0 84.0 150.0 226.0 299.0 356.0 396.0 
89 439.0 482.0 503.8 6 3 7 8  1152.6 2529.6 5419.8 9836.1 
90 RL 0.67 730.0 

9 1  KK DC12R 
92 Fn Ha in  f l ow  mt CI2  i s  I n  th. r i g h t  channel (C12R) 
93 kn Div.rt.d f l o w  (a) r e c o r d )  go.. i n t o  th. l e f t  sh.nn.1 (C12L) 
94 Fn ~ 1 2 ~  IS ~ u t l l o w  from th. 2 s e t s  o f  culu.rt. p l u s  w e i r  f l ow  over 
96 Fn th. G i l a  Band Canal n o r t h  I n t s  R12-14. The d4v.rt.d f l ow  i s  
96 Fn addad t o  th. p o l b i n g  a t  E l l .  C36. and C53. 
97 0 1  OCI2L 
98 D I  0 .0  637.8 1152.6 2529.6 5419.8 9836.1 

HEC-I INPUT PAGE 3 

LINE I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

99 0 .0  0.0 90.8 594.5 1836.5 3814.3 

R12-14 
Ch."".l Rout. From C12 To 
R.pr.l.nt.tiY. O f  X-SECT. 
4 FLOW -1 

0.035 0.033 0.035 3200 
4010.0 6010.0 5055.0 5072.0 

100.6 95.6 95.9 85.6 
9.78 85.6 

KK R14-13 
m rhrnn.1 Rout. F r m  C14 TO C13 
M X-SECT. 3M2 
KO 2 1  
RS 6 F L W  -1 
RC 0.035 0.033 0,035 6200 0.003 
RX 4010.0 6010.0 5055.0 5072.0 5087.0 5102.0 5147.0 5483.8 
RY 100.6 95.6 95.9 85.6 5 94.8 9 I . 2  100.6 
RL 10.00 85.6 

' fbv.  t o  Top o f  M a j ~ v  8.~1" 3 

1 HEC-I INPUT PAGE 4 

LINE I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

143 KK R1-3 
111 Fn Ch.nn.1 Rout. F r m  C1 To C3 
145 DI X-SECT. 361 
146 RS 22 FLW -1 
147 RC 0.060 0.049 0.070 13600 0.010 
1.8 RX 4012.0 5012.0 5054.0 5064.0 5121.0 5136.0 5242.0 7602.0 
149 RY 99.7 94.7 93.4 90.2 91.7 94.7 92.9 99.7 
150 RL 0.65 90.2 

5.uc.d. Wash k Q ~ i l ~ t o ~ .  Wash 100-Year 6-Hour HEC-1 Ou tpu t  
Fi1. - SM6.Hl .H l  h r c h  30. 1992 S.ction 3.5.7.2 Paw. 2 



KK 112-3 
m Channel Rout. F r o .  C2 To c3 
IM R.~r...n..tlv.O. X-SECT. 361 
RS 12 F L W  - 1  
RC 0 . 0 6 0  0.049 0 .070 7200 0.010 
RX 4012.0 5012.0 5054.0  5064.0 5121.0 5136.0 5242.0 7602.0 
RY 99.7 94.7 93 .4  90 .2  91.7 94.7 92.9 99.7 

RL 0.70 90.2 

"" -" 
IM SUE-8ASIN 3 6  
A 5 .12  
LG 0 . 2 6  0.35 4.14 0.42 4 .00  
U I  187 187 187 187 187 187 187 520 539 627 
U I  718 812 BBB 1077 1128 1180 1241 1314 1373 1420 
U I  1473 1531 1581 1831 2016 2210 2364 1965 1515 1408 

HEC-1 INPUT PAGE 5 
LINE 

KK C3 
kn C a b i n .  R1-3 + R2-3 + 36 

YC 3 

KK R3-5 
k n  Channel Rout. F r o .  C3 To C5 
IY X-SECT. 3H1 
RS 8 F L W  - 1  
RC 0.060 0.043 0.070 14000 0.011 
RX 4006.0 5006.0 5012.0 5030.0 5099.0 5114.0 5214.0 5440.5 
RY 101.6 9 6 . 6  9 4 . 9  89.5 91.2 9 4 . 3  92.5 101.6 

RL 1.75 89.5 

PAGE 
LINE 

KK R5-7 
IM Ch.nn.1 Rout. F r o .  CS To C7 
101 R.~r.s.ntativ. Of X-SECT. 301 

S.uc.d. Wash L Q u ~ l o t o s .  Wash 100-Year 6-Heur HEC-1 Output 
March 30. 1992 





1 

LINE 

131 Channel Rout. From C6 To C9O 
a\( X-SECT. 381 
RS 44 F L W  - 1 
RC 0.050 0.049 0.060 34000 0 ,014 
RX 4129.0 5129.0 5153.0 5159.0 5184.0 5193.0 5355.0 7275.0 
RY 101.0 96.0 94 .7  91 .0  9 0 . 8  93 .8  91.4 101.0 

!L 0.79 90 .8  

KK R90-8 
101 Channel Rout. F r a  C90 To C8 
m .......................... 
RS 6 F L W  - 1  
RC 0.050 0.059 0.050 7200 0.009 
I X  5069.1 5261.0 6330.0 5365.0 5392.0 5402.0 5996.0 6122.0 
RY 96.7 91.7 9 4 . 1  91.0 90.7 94.0 94.2 98.5 
?L 0 . 6 4  90.7 

KK 38 
W SUB-BASIN 38 
BA 6.42 
LG 0.35 0.35 3 .50  0 .29  0.00 
U l  198 198 198 198 198 198 198 198 490 662 
U I  662 760 760 900 918 970 1006 1061 1104 1132 
U I  1170 1228 1274 1328 1392 1471 1520 1567 1671 1806 
U I  1986 2219 2294 2535 2681 2486 2321 2161 2039 1938 
U l  I 8 5 0  1771 7 1639 1583 1633 1456 1382 1321 1267 
U I  1202 1165 1126 1037 1001 970 922 910 760 760 
U I  602 570 570 367 351 361 351 346 326 326 
U I  326 326 311 198 198 198 198 198 198 198 
U I  198 94 6 1  6 1  
U I  6 1  6 1  61 61  

6 1  
6 1  

61  61  
6 1  

6 1  6 1  61  61  6 1  6 1  6 1  
HEC-I lNPUT PAGE 9 

DI channel Rout. F r o .  C8 To C9 
IM X-SECT. 311 
RS 45 F L W  - 1  
RC 0.050 0 .059 0.050 42000 0.009 
RX 5069.1 5261.0 5330.0 5365.0 5392.0 5402.0 5995.0 6122.0 
RY 96.7 91.7 94 .1  91 .0  90.7 94.0 94.2 98.5 

!L 0.64 90.7 

KK 31 
W SUB-BASIN 31 
BA 5.10 
LG 0.35 0 . 3 5  3.50 0.30 0 . 0 0  
U l  2 124 124 124 124 124 124 124 124 124 
U1 220 406 406 413 474 474 504 558 568 605 
U I  605 651 661 688 693 726 734 768 786 812 
U I  851 876 917 942 961 986 1052 1123 I 2 0 4  1270 
U I  1463 1406 1631 1667 1636 1533 1446 1371 1306 1250 
U l  1200 1167 1119 1084 1052 1016 992 969 947 892 
U I  865 836 795 781 748 731 710 673 546 623 
U I  606 591 568 563 474 474 441 355 355 355 
U I  278 219 219 219 219 219 210 203 203 203 
U I  203 203 199 124 124 124 124 124 124 124 
U l  124 124 124 
U I  

8 9  
38  38  

38  
38  

38 38 
38  38  

38  38  
38 

38  

U I  38  38  38  
38  38  

38  
3 8  

38  
38  

U I  38  38 38  38  38  
38  

38  
38 3 8  

38  
38  

0 0 0 
38  

0 
38 

U' 0 0 0 0 0 
0 

0 
0 

KK C9 
DI C a b i n .  88-9 + 3 1  

HC 2 

.- -- 
m Channel Rout. F r m  C9 To C10 
m R.vis.d 1nt.rpolati-n of X-SECTS. 351 and 3J2. 
RS 53 FLDV -I 
RC 0.050 0.050 0 .060 47000 0.007 
RX 4940.4 5089.0 5172.0 5191.0 5236.0  5252.0 5309.0 5642.1 
RY 99.9 93.9 93 .9  8 9 . 1  88.9 94 .1  93.6 99.9 
!L 1 .73  88 .9  

HEC-1 INPUT 

....... ...... ....... ....... ....... ....... ....... I D  ....... 1 ....... 2 ....... 3 4 5 6 7 8 9 10 

KK 35 
m SUB-BASIN 35 
BA 11.25 
LG 0.35 0.35 3.82 0 .36  0.00 
U I  189 189 189 189 189 189 189 189 189 189 
U I  189 189 189 189 189 478 622 622 622 622 
U I  725 726 726 726 8 7 1  871 871 908 927 927 
U1 973 1013 1013 1046 1062 1062 1113 1117 1137 1177 

PAGE 10 

Sm4s.d. Wash L Qui loto l .  Wash 100-Y..r 6-Hour HEC-1 Output 
Marsh 30.  1992 s.ction 3 .5 .7 .2  P... 5 



453 KK RIP-11 
464 u4 Channel Rout. F r a  ClO Te C l l  
465 XII X-SECT. 3L1 
456 RS 24 FLW - 1  
457 RC 0.600 0.063 0.060 13000 0 . 0 0 6  
4- RX 4029.0 5054.0 5108.0 5116.0 5124.0 5129.0 5869.0 7369.0 
459 RV 99.1  9 92.9 8 9 . 9  89.8 91.6 91.6 99 .1  
460 RL 0.36 8 9 . 8  

LINE 

LINE 

4A 
SUB-BASIN 4A a t  C26 

KK R25-27 
X11 Ch.nn.1 Rout. From C26 To C27 
u4 X-SECT. 481 
RS 
RC 0 O F k E  0.0;; 17800 0 .010 
RX 4600.0 5100.0 5175.0 5180.0 5264.0 5336.0 5386.0 5826.0 
RV 100.6 95.5 94.5 90 .3  8 9 . 6  9 4 . 1  94.4 100.6 
RL 5.67 8 9 . 6  

PAGE 11 

HEC-1 INPUT PAGE 12 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

5.uo.d. wash r Quilotos. u.sh loo-rear  6-Hour HEC-1 Output 
F i l e  - S W . H l . H l  March 30. 1992 S.otion 3.5.7.2 Pas. 5 



537 KK R27-28 
528 M Channel Rout. F r m  C27 To C28 
539 111 X-SECT. 4Cl 
5.0 RS 45 F L W  
541 

-1 
RC 0.060 0.043 0.060 24800 0.006 

542 RX 4056.0 50S4.0 5066.0 5076.0 6133.0 5151.0 6214.0 6064.0 
543 RY 101.2 96.2 95.8 92.8 93.3 95.5 97.0 101.2 
544 

?L 1.56 92.8 

1 

LlNE 

HEC-I INPUT PAGE 13 
ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

569 KK R28-29 
570 M Ch.nn.1 Rout. From C28 To C29 
571 M R.pr.s.ntatlv. Of X-SECT. 4C1 
572 RS 6 FLCU -1 
573 RC 0.060 0.043 0.060 7000 0.022 
574 RX 4054.0 5054.0 5066.0 5076.0 5133.0 5151.0 5214.0 6054.0 
575 RY 101.2 96.2 95.8 92.8 93.3 95.5 97.0 101.2 
576 

!L 2.17 92.8 

4E 
SUB-BASIN 4E a t  C20 

a Rn 

603 KK R20-21 
604 K n  Ch.nn.1 Rout. From C20 To C21 
605 M R.pr.s.ntatiu. Of X-SECT. 401 
606 RS 8 FLCU 
607 

-1 
RC 0.070 0.049 0.060 15400 0.013 

608 RX 4015.0 5015.0 5070.0 5080.0 5110.0 5119.0 5149.0 6249.0 
609 RY 101.7 96.7 93.9 90.6 91.0 95.0 96.2 101.7 
610 

!L 2.58 90.6 

HEC-I INPUT PAGE 14 
I0 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK 4F 
M SUB-BASIN 4F 
BA 6.16 

S.uc.d. Wash L Qu1loto.a Wash 100-1.a~ 6-Hour HEC-1 Output 
F11. - SL46.Hl.Hl March 30. 1992 smctlon 3.5.7.2 P.9. 7 



634 KK R21-23 
635 m Ch.nn.1 Rout. F r a  C21 To C23 
636 W X-SECT. 4G1 
637 RS 11 F L W  - 1  
6?a PC 0 .070 0 .049 0 .060 8000 0.010 
639 RX 4015.0 5015.0 5070.0 5080.0 5 l lO.O 5119.0 5149.0 6249.0  
640 RY 101.7 96.7 93.9 90.6 91.0 95 .0  96.2 101.7 
641 fL 0.84  9 0 . 6  

w 
SUB-BASIN 40 a t  C22 

4.67 
0 . 2 5  0 .38  4 .24  

106 105 105 
105 265 303 
553 606 626 
790 808 831 

1244 1364 1264 
686 673 6.0 
5 5 1  550 527 
449 439 425 
346 328 328 
258 258 257 
220 220 220 
135 135 135 
115 115 115 

105 
485 
777 

1182 
713 
572 
449 
362 
258 
220 
173 
115 
81  

PAGE 15 

LINE 10 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

670 KK R22-23 
671 IDI Ch.nn.1 Rout. From C22 To C23 
672 DI X-SECT. 4G2 
673 RS 13 F L W  - 1  
674 RC 0 .050 0 . 0 6 0  0 .050 14200 0 ,011 
675 RX 4 0 1 5 . 0  5015.0  5030.0 5048.0  6084.0 5096.0  5201.0 7381.0  
676 RY 103.5 98 .6  97 .7  89.5 BB.0 92.3 92.7 103.6 
677 RL 1.45 8 8 . 0  

LINE 

4G 
SUB-BASIN 4G 

KK C23 
KH Cmbln. R21-23 + R22-23 r 4G 

HC 3 

HEC-I INPUT 

KK R23-29 
Kt4 Channel Rout. From C23 To C29 
Kt4 X-SECT. 4J1 

PAGE 16 

S ~ U C . ~ .  W..h L O u l l o t e s l  Wash 100-Year 6-Hour HEC-1 Output 
FI1. - 5 W . H l . H l  March 30 .  1992 S.ctlon 3 .5 .7 .2  Pal. 8 



707 RS 41 F L W  -1 
708 RC 0.060 0.040 0.070 38800 0.009 
709 RX 4010.0 5010.0 5106.0 5118.0 5187.0 5202.0 5499.0 6039.0 
710 RV 99.0 94.0 93.8 90.0 90.0 95.3 96.3 99.0 
711 fL 2.34 90.0 

733 KK 1129-31 
734 *W Ch.nn.1 Rout. F r m  C29 To C31 
735 m X-SECT. ~ K I  
736 RS 12 F L W  -1 
737 RC 0.070 0.031 0.060 18000 0.008 
734 RX 4949.3 5180.0 5280.0 5286.0 53SO.O 5 W . O  5449.0 5604.7 
739 RV 95.8 90.8 88.7 87.0 86.6 89.1 89.7 95.8 
740 

?L 3.03 86.6 

741 KK 4K 
742 m SUB-BASIN 4K 
743 5A 3.91 
7 44 LG 0.35 0.35 3.50 0.28 0.00 
745 UI 115 115 115 115 115 115 115 115 I84 379 
746 UI 379 417 443 471 531 545 565 598 618 648 
747 UI 662 681 716 741 769 805 855 879 905 953 
748 UI 1025 1115 1192 4 1345 1536 1527 1420 1313 1239 
749 UI 1175 1120 1070 1027 988 954 923 895 855 814 

HEC-1 INPUT PAGE 17 

LINE ID. ...... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

761 KK R31-32 
762 m Ch.nn.1  out. F r a  C31 To C32 
763 m R.PF...~~.~IY. of X-SECT. ~ K I  
764 KO 
765 

21 
RS I2 FLDV -1  

766 PC 0.070 0.031 0.050 20600 0.010 
767 RX 4949.3 5180.0 5280.0 5285.0 5380.0 5386.0 5449.0 5504.7 
768 R 95.8 90.8 88.7 87.0 86.6 89.1 89.7 95.8 
769 tL 3.21 86.6 

1 HEC-I INPUT PAGE 18 
LINE ID ....... 1. ...... 2 ....... 3.. ..... 4.......5.......6.......7.......8.......9...... 10 

793 KK R24-25 
794 m Channel Rout. From CZ4 To C25 
795 m 
796 

R.pr.s.nt.tlv. Of X-SECT. 681 
RS 59 F L W  

797 
- 1 

PC 0.070 0.045 0.060 20000 0.001 

S ~ Y C . ~ .  !dash k Qulloto=. !dash 100-*.a* 6-Hour HEC-1 Output 
F11. - SW.HI.HI Mrsh 30, 1992 S.stlon 3.5.7.2 Pag. 9 



41 
SUB-BASIN 41 

16.62 
0.29 0.35 4.14 
405 405 405 
6 5  1 5 5  1165 
2452 2632 2594 
3360 3586 3882 
3180 3033 2911 
2329 2223 2203 
1854 1726 1725 
1391 1281 1259 
991 991 939 
847 695 665 
518 518 518 
444 444 444 
311 311 311 
198 198 198 
198 198 198 
78 78 78 
78 78 
78 78 
78 

78 
78 78 

78 78 
0 78 0 0 

K R25-30 
m Ch.nn.1 Rout. from c25 TO C3O 
04 X-SECT. 4L2 
RS 35 FLOW - 1 
RC 0.050 0.047 0.050 34000 0.012 
RX 4033.0 5033.0 5059.0 5084.0 5129.0 5138.0 5168.0 5426.8 
RY 100.5 95.6 94.8 91.7 91.0 93.2 96.0 100.6 
RL 1.58 91.0 

HEC-I INPUT PAGE 19 

10 ....... 1 ....... 2. ...... 3.......4.......5.......5.......7.......8.......9...... 10 

KK R39-40 
m Ch.nn.1 Rout. From C39 To c40 
m X-SECT. 681 
RS 10 FLOW -1 
RC 0.070 0.045 0.060 1l4OO 0.009 
RX 4662.5 5037.5 5075.0 6088.0 5133.0 5145.0 5195.0 5566.0 
RY 101.0 96.0 95.5 91.5 90.0 95.8 97.3 101.0 

?L 1.10 90.0 

511 
SUB-BASIN 58 

10.95 
0.25 0.28 8.28 
354 354 354 
1105 1359 1405 
2554 2641 2726 
4062 3346 2818 
2038 1956 1906 
1509 1430 1428 
937 937 934 
741 741 741 
453 4 453 
388 373 272 
272 272 200 
173 173 173 
58 68 68 

PAGE 

LINE 

Saucmd. wash L Ciloto.. wash 100-v..r 6-Hour HEC-I Output 
March 30. 1992 S.ct+on 3.5.7.2 P.9. 10 



LINE 

1 

LINE 

KK CC40R 
m 
m k i n  flow at C4O 1s (n  the Rjght M.nn.1 (CWR) 

D1v.rt.d flow (W record) go.. into the 1.ft sh.nn.1 (C~OL) 
01 DC40L 
Dl 0 IS 60 110 345 900 1660 3500 6800 15300 

0.0 0.0 0.0 15.0 125.0 350.0 760.0 1400.0 2600.0 3700.0 

KK WR-30 
m Ch.nn.1 rout. right flow split at C40 fro. C W  To C30 
0 4  X-SECT. 4L1 
RS 32 F L W  -1 
RC 0.050 0.061 0.050 26600 0.009 
RX 4015.0 5015.0 5159.0 5204.0 5261.0 5266.0 5283.0 6383.0 
RY 99.1 94.1 93.5 90.0 90.0 92.3 93.6 99.1 

FL 0.93 90.0 

KK 4L 
IY SUB-BASIN 4L 
8 1  9.49 
LG 0.32 0.35 3.77 0.34 3.00 
UI 212 212 212 212 212 212 212 212 212 212 
UI 212 416 695 695 695 800 811 811 954 973 
UI 996 1036 1036 1132 1132 1178 1187 1234 12.8 1302 
UI 1315 1386 1406 1475 1524 1570 1620 16.8 1678 1802 
UI I894 2010 2137 2266 2626 2374 2742 2863 2779 2615 
UI 2476 2357 2264 2165 2086 2017 1947 l M l  1833 1789 
UI 1738 1691 1659 1622 1539 1502 1431 1391 1352 1303 
UI 1281 1231 1217 1132 1106 1067 1036 1024 973 973 
UI 865 8 811 680 608 608 608 463 374 374 
UI 374 374 374 372 3.8 3.8 3.8 348 3.8 348 
UI 343 212 212 212 212 212 212 212 212 212 
UI 212 212 145 
UI 65 65 55 65 65 65 65 65 

65 
65 

65 
55 

65 
65 

UI 65 55 55 55 65 65 55 55 
65 65 

UI 65 65 65 65 55 
65 

65 
65 

65 
65 

UI 0 0 0 0 0 
55 

0 
65 

0 0 
65 

V' 0 0 0 0 0 0 0 0 0 
0 

0 
0 

HEC-1 INPUT PAGE 21 
ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9....,.10 

KK R30-32 
D1 Ch.nn.1 Rout. From C30 1. C32 m R.pr.s.nt.tiv. 01 X-SECT. 4L2 
RS 18 F L W  -I 
RC 0.050 0.047 0.050 20600 0.009 
RX 4033.0 5033.0 5069.0 5084.0 5129.0 5138.0 5168.0 5426.8 
RI 100.6 95.6 94.8 91.7 91.0 93.2 96.0 100.6 

RL 0.90 91.0 

KK 4M 
m SUB-BASIN 4n 
BA 3.42 
LG 0.35 0.35 3.50 0.27 0.00 
UI 124 124 124 124 124 124 124 370 407 454 
UI 475 554 580 506 653 678 703 731 770 808 
UI 853 906 943 978 1055 1175 1275 1480 1546 1661 
UI 1533 1398 1309 1221 1159 1103 1048 1006 969 921 
UI 865 818 778 744 712 654 625 603 570 520 
UI 475 396 356 331 219 219 219 217 203 203 
UI 203 203 139 124 124 124 124 124 124 65 
UI 38 38 
UI 

38 
38 

38 
38 38 

38 38 38 
38 38 

38 
38 38 

38 38 
UI 38 0 0 0 0 

38 
0 

38 

U1 0 0 0 0 0 0 0 0 0 
0 0 

KK DC32R 
m Main flow a t  C32 is in the right channel (C32R) 
XII 0iv.rt.d flow ( W  r.cord) 90.. (nto th. left channel ( ~ 3 2 ~ )  DT X 3 2 L  
DI 0 105 615 1875 4250 7900 12700 15000 

DP 0 30.0 275.0 775.0 1500.0 3100.0 4500.0 5300.0 

KK R32-33 
m Ch.nn.1 Rout. F r m  C32 To C33 m 1nt.rpol.t.d XSECT. b.tw..n 4N1 and 4 ~ 2  
RS 45 F L W  -1 
RC 0.040 0.041 0.040 48400 0.007 
RX 4350.0 5350.0 5421.0 5430.0 5479.0 5500.0 5583.0 5867.7 
RY 99.8 94.8 93.6 90.4 90.5 94.0 95.4 99.8 
FL 1.21 90.4 

HEC-1 INPUT PAGE 22 

I0 ....... 1~..~~~.2~~~~~~~3~~~~~~~4~~..~..5......6.....7......8.......9......10 
KK 4N 
IJI SUE-BASIN 4N 
8A 7.61 
LG 0.35 0.35 3.50 0.27 0.00 
UI 143 4 143 143 143 143 143 143 143 143 

S.UC.~. Wash k 9ulloto.a Wash 100-Tear 6-Hour HEC-I Output 
March 30. 1992 



1000 KK R33-34 
1001 kn Ch.nn.1 Rout. From C33 lo C34 
1002 131 .......................... 
1003 RS 27 F L W  -1 
1004 RC 0.060 0.048 0.060 19200 0.006 
1006 RX 3447.0 6090.0 5240.0 5247.0 5289.0 5299.0 5377.0 5647.0 
1006 RY 98.4 92.3 91.3 89.2 89.7 91.1 96.0 98.4 
1007 RL  0.75 89.2 

0.00 
114 
514 
757 
1053 
1745 
1129 
812 
514 
237 

INPUT 

1027 KK C34 
1028 XW Cmb$n. R33-34 + 40 
1029 KO 
1030 

21 
HC 2 

1031 KK 8DC32L 
1032 kn R.5.11 flow split dlv.rt.d hydrograph C32L 
1033 R DC32L 

1034 KK 32L-35 
1035 Kt4 Channel Rout. From 1.ft C32 f l o w  spllt from C32 lo C35 
1035 KU 1nt.rpol.t.d XSECT, b.tw..n 5A1 and 5A2 
1037 RS 49 F L W  - 1 
1038 RC 0.050 0.054 0.050 45000 0.007 
1039 RX 4777.8 5125.0 5259.0 5274.0 5297.0 5313.0 5405.0 5787.3 
1040 RY 100.1 95.1 92.7 90.4 90.1 93.6 95.8 100.1 
1041 

?L 1.15 90.1 

LINE 

6A 
SUB-BASIN 5A 

9.29 
0.35 0.35 3.50 
180 180 180 
180 180 180 
706 827 827 
1008 1041 1060 
1334 1355 1378 
2056 2172 2022 
1913 1851 1797 
1453 4 2  1388 
1088 1088 1037 
827 827 767 
455 318 318 
295 295 295 
180 180 180 
55 55 55 
55 55 55 
55 55 55 
55 55 55 
55 55 55 
0 0 0 

HEC-1 INPUT PAGE 24 

.... ...... ID ....... 1.......2.......3.......4.......5.......5.......7.......8.. 9 10 

KK C35 
kn Cabin. R32L-35 r 5A 
HC 2 127.35 

S.ue.dn Wash L Qullot0.a Wesh 100-1e.r 5-Hour HEC-I Output 
Fl1. - SL(M.HI.Hl March 30. 1992 seetion 3.5.7.2 P.9. 12 



LINE 

LINE 

1154 

KK 1335-36 
DI Channel Rout. From C35 To C36 
DI X-SECT. 5 8 1  
RS 25 F L W  - 1  
RC 0.060 0.048 0 . 0 6 0  24600 0.006 
RX 4974.6 5090.0 5240.0 5247.0 5289.0 5299.0 5377.0 5842.0 
RY 97.3  92.3 91.3 89.2 89.7 91 .1  95.0 97.4 

!L 1.82 89.2 

KK 58 
0 4  SUB-BASIN 58 
8A 4.88 
LG 0 .35  0.35 3 .82  0 .36  0.00 
U I  144 144 144 144 144 144 4 4  144 230 474 
U I  474 5 2 1  552 588 663 681 705 747 7 7 1  809 
U I  827 850 894 924 960 1005 1067 1098 1130 1190 
U I  1279 1392 1487 7 9  1679 1917 1906 1772 1539 1547 
U I  1467 1397 1336 1282 1233 1190 1152 1117 1067 1016 
U I  973 921 BBB 862 829 775 752 705 695 663 
U I  624 552 543 4 414 409 255 255 255 255 
U I  253 237 237 237 237 237 165 144 1 4 1  144 
U I  144 4 4  144 14. 1.1 

44 4 4  44 
44 

4 4  
44 4 4  

44 
a. 

44 
44 

U I  44 4 4  4. 
44 4 4  

44 U U 
44 44 

U I  4 4  44 0 44 4 4  0 0 0 0 
44 

U' 44 0 0 0 0 0 0 
0 

0 
0 

0 0 0 

.... 
SUB-BASIN 6N .t C53 z 7 .. ....... 

LG 0.35 0 .35  3 . 7 1  0 . 3 2  0 .00  
U I  208 208 208 200 208 208 208 208 208 333 
U I  583 583 717 797 797 918 956 995 1017 1079 
U I  2 1157 1172 1226 1255 1292 1357 1399 1449 1542 
U I  I 5 7 8  1617 1672 1777 1912 2078 2214 2533 2441 2761 
U I  2776 2590 2432 2297 2180 2076 1991 1912 1842 1781 
U I  1725 1577 1632 1591 9 4  1435 1388 1328 1279 1252 
U I  1195 1151 1086 1049 1017 983 956 887 797 797 
U l  618 598 598 481 358 368 358 368 368 341 
U I  341 341 341 341 331 208 208 208 208 208 
U I  208 208 208 208 158 
U I  64 54 64 

64 64 
64 

64 
64 6 1  

5 4  5 4  
64 54 6 4  

HEC-1 INPUT 54 oacz ,m 

KK 80C12L 
DI Recal l  Flow S p l l t  O1v.rt.d Hydrograph DCl2L 
DR DCl2L 

-- 
DI ...................................... 
DI Rout. a11 f low from C11. C36. C53. and ov.rflow f ra ~ 1 2 .  RS 1 ELEV 725 
SV 0 . 0  21 .0  35.0 56.0 80 .0  109.0 142.0 182.0 234.0 311.0 
SV 438.0 527.0  6 8 3 . 0  1210.0 1377.5 1545.0 1581.0 1617.0 1552.0 728.0  
SE 726.0 728.0 729.0 730.0 731.0 732.0 733.0 734.0 735.0  736.0 
SE 737.0  738.0  739.0 740.0 740.5  741.0 741.1 741.2  741.3 741.5  
SQ 0 . 0  28 .0  270.0  740.0 1245.0 1900.0 2700.0 3725.0 5059.0 5472.0  
SQ 8195.0 10137.0 12316.0 14545.0 15808.0 18790.0 19556.0 20734.0 22224.0 25967.0  
RL 0 .63  726.0 

KK C530 
131 Main flow a t  PNOZ 1% I n  ch.nn.1 R53-56 (C530). 
DI 0 I v w t . d  110- (W r-cord) w111 b. s p l l t  ag.1n a t  C36 and C l 1  (PNDPR). OT PND2R 
01 0 .0  28 .0  270.0 740.0 1245.0 1900.0 2700.0 3725.0 5059.0 5472.0  
0 1  8195.0 10137.0 12315.0 14545.0 15808.0 18790.0 19656.0 20734.0 22224.0 25967.0 
CQ 0 . 0  23 .0  2 5 0 . 0  590.0  1150.0 1750.0 2500.0 3485.0 4784.0 6157.0 
9 7865.0 9782.0 11941.0 14150.0 15303.0 16456.0 15691.0 16954.0 22224.0 25967.0 

KK 1153-56 
D1 Channel Rout. F r a  C53 lo C56 
DI X-SECT. 642 
RS 3 F L W  - 1 
RC 0.035 0.037 0.035 3200 0 .005 
RX 4850.0 5100.0 5200.0 5213.5 5231.5 5245.0 5345.0 5595.0 
RY 101.5 96 .5  94 .5  90 .0  90.0 94.5 95.5 101.5 

RL 9 . 9 1  90.0 

KK R56-59 
DI Channel Rout. Fro. C56 To c59 
DI X-SECT. 691 
RS 20 F L W  - 1  
RC 0.030 0.036 0 . 0 3 0  l w o  0 .004 
RX 4871.9 5056.0  5149.0 5174.0 5191.0 5217.0 5242.0 5282.0 
RY 100.0 95 .0  94.3 88 .2  8 8 . 4  94.8 94.8 100.0 

HEC-I INPUT PAGE 26 ....... ...... I D  ....... 1.. ..... 2 . . . . . . . 3 . . .  .... 4 ....... 5 ....... 6 . . . . . . .7 . . . . . . .  8 9 10 

RL 10.00 88.2 

Sauc-d. Wash 4 Qulletos. Wash 100-Y..r 6-Hour HEC-1 Output 
March 30. 1992 Sast lon 3.6.7.2 Page 13 



1169 KK C59 
1170 m C a b i n .  R56-59 + 6 9  
1171 nC 2 

1172 KK 8PN02 
1173 XW R.c.11 Flow S p l l t  D1v.rt.d nydr0gr.ph PHOZR 
1174 oil PNDZR 

1175 KK C360 
I 1 7 6  131 Main f l o *  a t  PND2 4 %  i n  channel R36-37 (C360) 
1177 131 Dlv.rt.4 f low (W r.sord) go.. i n t o  channel Rl l -17  (C1101 
1178 DT C l l O  
1179 D l  0 .0  2860.0 3485.0 4784.0 6167.0  7865.0 9782.0 11941.0 14150.0 15303. 
11SO D l  16466. 18275.0 23528.0 
1181 85.0 284.0  567.0  965.0 1532.0 2241.0 2950.0 3378.0 
1182 3 8 0  4 3  6359.0 

I 1 8 3  KK R36-37 
1184 131 Channel Rout. Fran C36 To C37 
1185 XW X-SECT. 5C2 
1186 RS 2 F L W  - 1 
1187 RC 0.035 0.030 0.035 2200 0 .006 
1188 RX 4906.8 5120.0 5204.0 5222.0 5292.0 5309.0  5409.0 6229.0 
1189 RY 101.5 96.5 9 7 . 0  9 0 . 9  90 .6  96 .7  97.4 101.5 
1190 RL  8.54 90 .6  

1191 KK 1137-38 
1192 131 Ch.nn.1 Rout. From C37 To C38 
1193 131 X-SECT. 5C1 
1194 RS 10 FLDV - 1  
1196 RC 0.030 0.036 0.030 13200 0 . 0 0 5  
1196 RX 4925.4 5103.0 5139.0 5148.0 5208.0  5219.0  5255.0 6255.0 

1 HEC-1 lNPUT 

LlNE I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

1197 RY 99.1  9 4 . 1  9 4 . 9  8 8 . 9  8 9 . 1  9 5 . 1  94.1 99 .1  
1198 RL 2 .24  8 8 . 9  

5c 
SUB-BASIN 5C 

2 .41  
0 .45  0 . 0 9  3.54 

105 105 105 
500 529 568 
928 1044 1223 
881 841 794 
482 404 354 
173 I 3 8  105 
32  32 32 
32 32 32 

0 0 0 

PAGE 27 

1212 KK C38 
1213 131 Combln. R37-38 + 5C 
1214 HC 2 242.09 

1215 KK BC110 
1216 131 R.e.11 Flow S p l l t  D4v.rt.d Hydrogvaph C l l O  
1217 C l l O  

1218 KK R11-17 
1219 LW Ch.nn.1 Rout. F r a  C11 To C17 
1220 m R.pr.*.ntativ. of X-SECT. 5C2 
1221 RS 1 F L W  - 1  
1222 RC 0.035 0.030 0 .035 3000 0 .009 
1223 RX 1901.8 5120.0 5204.0 5222.0 5292.0 5309.0 5409.0 6229.0 
1224 RY 101.5 96 .5  97.0 90.5 90.6 96.7 97.4 101.5 
1225 RL 8.69 9 0 . 6  

1226 KK R17-13 
1227 131 Ch.nn.1 Rout. From C17 To CIJ 
1228 131 R.pr.s.nt.tiv. Of X-SECT. 5C2 
1229 RS 1 F L W  - 1  
1230 RC 0.035 0.030 0.035 800 0 . 0 0 1  
1231 RX 4905.8 5120.0 5204.0 5222.0 5 2 9 2 . 0  5309.0 5409.0 6229.0 
1232 RY 101.5 96.5 9 7 . 0  9 0 . 9  90 .6  96.7 97 .4  101.5 
1233 RL 9.66 9 0 . 6  

1 HEC-1 INPUT PlGE 2 8  

LINE I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

5.uc.d. W..h L g u i l o t o s a  wash 100-V..r 6-Hour HEC-1 Output 
Fl1. - SLP6.Hl.Hl h r c h  30. 1992 5.ction 3.5.7.2 Pas. 14 



1 

LlNE 

1 

LlNE 

1323 

KK R13-16 
w Channel Rout. From C13 To C16 
IM X-SECT. %I 
RS 16 FLCU - 1 
RC 0.030 0.035 0.030 11800 0.004 
RX 4925.4 5103.0 5139.0 5147.0 5192.0 5202.0 52M.0 62M.0 
RV 99.1 94.1 94.9 89.6 89.7 95.1 94.1 99.1 

RL 9.61 89.6 

KK 01 
D1 SUB-BASIN PI 
BA 3.89 
LG 0.44 0.10 3.94 0.55 2.00 
UI 179 179 179 179 179 345 590 658 721 827 
UI 878 950 999 I050 1109 1188 1277 1357 1431 1588 
UI 1802 2089 2291 2335 2082 1894 175% I627 1538 1453 
UI 1390 1277 1189 1117 1055 976 906 858 803 688 
UI 567 516 366 317 317 304 295 295 273 179 
U1 179 179 179 179 106 
UI 55 55 55 55 

55 55 
55 

55 55 

UI 55 55 
55 55 

0 0 0 0 
55 55 55 55 

0 0 0 
0 

0 
0 0 

0 
0 

U' 0 0 0 0 0 

Mr. to Top of W.jor 8.sln 6 

KK BCC40L 
D1 Recall st0r.d hydrograph from C40 diu.r.ion left channel 
OR DC4OL 

KK 4OL-41 
W Ch.nn.1 rout. 1.ft div.rs(on f r o m  C4O To C41 
D1 X-SECT. 6C1 
RS 18 FLOW -1 
RC 0.050 0.044 0.050 18000 0.009 
RX 4808.0 5048.0 5099.0 5110.0 5131.0 5136.0 5166.0 5316.0 
RV 101.0 96.0 95.9 91.4 91.2 95.2 96.6 101.0 

R L  0 .7 91.2 

HEC-1 INPUT 

ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK 6C 
Kn SUB-BASIN 6C 
5A 8.83 
LG 0.28 0.35 4.03 0.37 0.00 
UI 297 297 297 297 297 297 297 483 855 855 
UI 1045 1140 I292 1368 1709 1769 1839 1922 2020 2137 
UI 2206 2277 2355 2155 2574 2899 3152 3456 3827 3295 
UI 2664 2323 2175 2053 1952 1866 1796 1753 1720 1674 
UI 1626 I554 1516 1484 I425 1400 1368 1290 1266 1202 
UI 1196 1140 1132 1021 1021 940 924 873 786 786 
UI 759 727 727 713 684 584 684 622 622 522 
UI 577 488 188 188 488 416 380 380 380 380 
UI 380 344 326 326 326 326 326 326 250 228 
UI 228 228 228 228 228 228 228 228 173 145 
UI 145 145 145 145 145 145 145 145 145 145 
UI 145 145 145 145 
UI 

57 
57 57 

57 
57 

57 
57 

57 
57 

57 57 

UI 57 57 57 
57 

57 
57 57 57 

57 
57 

UI 57 57 57 
57 57 

57 
57 

57 
57 57 

UI 57 57 57 57 
57 57 57 57 57 

0 
0 0 

0 0 
0 0 

0 0 
0 

0 
U' 0 0 0 0 0 

KK R4l-43 
Kn Channel Rout. From C41 To C43 
Kn .......................... 
RS 32 FLCU -1 
RC 0.050 0.051 0.050 29600 0.009 
PX 4066.0 5066.0 5240.0 5250.0 5300.0 5318.0 5418.0 5718.0 
RV 96.0 91.0 89.9 85.1 86.6 89.6 94.5 96.0 
RL 1.77 85.1 

PAGE 29 

KK 60 
t34 SUB-BASIN 60 
BA 9.98 
LG 0.30 0.30 8.05 0.09 5.00 
UI 242 242 242 242 242 242 242 242 242 242 
UI 431 794 794 808 927 927 986 1112 1112 I183 
UI 8 3  1274 1293 1346 1356 1421 1435 1503 1538 1589 
UI 1665 1713 1794 1843 1881 1930 2059 2198 2356 2485 
UI 2863 2752 2996 3263 3201 3000 2BZ9 2682 2555 2445 
UI 2349 2264 2189 2122 2059 1989 1941 1897 1853 1746 
Ut 1692 1535 1557 1528 1463 1431 1390 1316 1254 1220 
UI 1183 1157 1112 1102 927 927 864 695 695 695 
UI 544 428 428 428 428 428 411 397 397 397 
UI 397 397 389 242 242 242 242 242 242 242 
UI 242 242 242 175 
UI 

74 
74 

74 
74 74 74 74 

74 74 74 
74 

74 
74 74 74 74 

HEC-I INPUT PAGE 30 

sauced. Wash k Quilot0sa Wash 100-V..r 6-Hour HEC-I Output 
Harsh 30, 1992 S.ctien 3.5.7.2 P.9. 15 



1355 KK R42-43 
1356 m Channel Rout. F r m  C42 To C43 
1357 XY R......nt.tl~.OfX-sEcT.6Fz 
1358 RS 13 F L W  - 1 
1359 I C  0.050 0 . 0 5 1  0.050 13000 0.008 
1360 RX 4066.0 5066.0 5240.0 5250.0 5300.0 5318.0 5418.0 5718.0 
I 3 6 1  RY 96.0  91 .0  89.9 8 5 . 1  86.6 89 .6  9 4 5  9 6 . 0  
1362 RL 1.95 85 .1  

HEC-1 INPUT PAGE 3 1  

LINE I D  ....... 1 ....... Z . . . . . . . 3 . . .  .... 4 . . .  .... 5 . . . . .  .. 6.......7.......8.......9...... 10 

1366 KK R43-44 
1367 m Chann.1  out. ~ r c -  C43 TO [a4 
1368 m 1nt.r~ol.t.d XSECT. b.t*..n 6 ~ 1  nnd 6 ~ 2  
1369 RS 32 F L W  - 1  
1370 RC 0 .055 0 . 0 5 1  0.050 31000 0.007 
1371 RX 4797.5 5135.0 5239.0 5250.0 5286.0 5301.0 5372.0  5812.0 
1372 RY 9 6 . 9  91 .9  9 1 . 2  8 6 . 9  87.4 92.0 9 4 . 7  96 .9  
1373 fL 0.98 86.9 

1374 KK 6F 
1375 IM SUB-BASIN 6F 
I376 LIA 5 . 0 5  
1377 LG 0 .32  0 .35  3 .82  0.32 4 .00  
1378 
1379 

U I  113 113 113 113 113 113 113 113 113 113 
U I  113 222 370 370 370 425 432 432 508 518 

1380 U I  530 551 551 602 602 627 632 657 664 693 
1381 U I  700 738 748 785 811 835 862 877 893 959 
1382 U I  1008 1070 1137 1206 1397 1263 1459 1523 1479 1392 
1383 U I  1318 I 2 5 4  1199 1152 1110 1073 1036 0 975 952 
1384 U I  925 900 883 863 819 799 762 740 719 693 
1385 U I  682 655 647 602 589 568 5 5 1  545 518 518 
1386 U I  460 432 432 352 324 324 324 246 199 199 
1387 U I  199 199 199 198 185 185 185 185 185 185 
1388 U I  183 113 3 113 113 113 113 3 113 113 
1389 U I  113 113 77 
1390 U I  35 35 

35 35 35 35 35 35 
35 

I 3 9 1  
35 

U I  35 
35 

35 
35 35 35 35 35 35 

35 
1392 

35 
U I  35 

35 
35 

35 35 35 
35 

35 

1393 U I  
3s 

0 
35 35 35 35 35 

0 0 0 0 0 0 0 
35 35 

1394 0 0 0 
0 0 

5" 0 0 0 0 0 0 0 

1398 KK I44-69 
1399 DI Ch.nn.1 Rout. f rm C44 TO C69 
1400 KU X-SECT. 651 
1401 RS 10 F L W  
I 4 0 2  

- 1  
RC 0 .050 0.069 0 .050 8000 0 ,005 

1403 RX 4867.1  5144.0 5192.0  5217.0 5237.0 5285.0 5395.0  6575.0  
1404 PY 99.4  9 4 4  9 4 . 1  89.5 89.6 91.6 93 .5  99.4 
1405 RL 0.89 89.5 

1406 KK 6H 
1407 W SUB-BASIN 6H 
1408 5A 4.97 
1409 LG 0 . 3 2  0 .35  3.87 0 . 3 4  5 .00  
1410 
1411 

U I  120 120 120 120 120 120 120 120 120 120 
U I  192 393 393 393 458 458 477 550 560 580 

HEC-1 INPUT PAGE 32 

S.uc.d. Wash L Qu4loto.a W..h 100-rear 6-Hour HEC-I Output 
SLQ6.HI.Hl Marsh 30. 1992 Section 3 . 5 . 7 . 2  Page 16 



LINE 

LINE 

KK C46 
m Cabin.  6~ + 6 1  

HC 2 

KK R46-69 
m Channel Rout. F r a  C46 To C59 
m R.pr.s.nt.tiv. Of X-SECT. 6K1 
RS 13 F L W  - 1  
RC 0.060 0.047 0.050 7200 0 . 0 0 4  
RX 4300.0 5300.0 5953.0 5972.0 599a.O 6012.0 6357.0 7008.4 
RY 100.1 95.1 9 3 . 1  9 1 . 2  9 0 . 9  9 4 . 1  92 .5  100.1 

!L 0.55 90 .9  

HEC-1 INPUT 

I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK R69-47 
W Channel Rout. F r o .  C59 To C47 
kl4 R.pr.s.ntativ. Of X-SECT. 6 K I  
RS 8 F L W  - 1  
RC 0.060 0.047 0.050 4800 0.003 
RX 4300.0 5300.0 5963.0 5972.0 5 9 9 4 . 0  6012.0 5357.0 7008.4 
RY 100.1 95 .1  9 3 . 1  9 1 . 2  9 0 . 9  9 4  92.5 100.1 

RL 0 .49  90 .9  

KK C47 
m Cabin.  n69-47 + SJ 

rc 2 

KK DC47R 
m Main flow a t  C47 i s  i n  th. r i g h t  ch.nn.1 (C47R) 
D1 0iv.rt.d f l o w  (a) ?.cord) 90.. i n t o  th. l e f t  chann.1 ( C 4 7 ~ )  OT OC47L 
D l  0 100 500 1000 2000 4000 8000 15000 32000 

09 0 50 250 5 0 0  1000 ZOO0 4000 BOO0 16000 

PAGE 33 

KK 47R-M 
m Ch.nn.1 Rout. F r o .  C47R To C48 
L31 X-SECT. SKI 
RS 15 FLOV - 1  
RC 0.060 0.047 0.050 9600 0 .005 
RX 4300.0 5300.0 5953.0 5972.0 5994.0  6012.0 6357.0 7008.4 
RY 100.1 95.1 93 .1  91 .2  90 .9  9 4 . 1  92.5 100.1 

!L 0.55 9 0 . 9  

HEC-1 INPUT PAGE 34 
I 0  ....... 1 ....... 2.......3.......4.......5......6.......7.......8.......9...... 10 

KK 6K 
KM SUB-BASIN 6K 
BA 5.95 
LO 0.35 0.35 3 .50  0 . 2 8  0 .00  

S.us.d. Wash k Qu4lotos. Wash 100-Veer 6-Hour HEC-1 Output 
N r c h  30 .  1992 



LINE 

1 

LINE 

KK W18R 
m Hain flow at C4a 1 %  i n  the right channel (C18R) 
DI 0iv.rt.d flow (W reeo~d) go.. into the left ch.nn.1 (CML) 
DT W 4 a L  
01 0 100 500 1000 2000 4000 8000 16000 32000 

Oa 0 
50 250 500 1004 2000 4000 8000 16000 

KK 48n-60 
101 Channel Rout. Fro. C a n  To cso 
m R.p~...nt.tl~.O.X-SECl. 6 U  
nS 24 F L W  -I 
RC 0.050 0.070 0.060 10600 0.006 
RX 4213.0 5213.0 5570.0 5595.0 5707.0 5751.0 5887.0 6887.0 
11 99.5 94.6 94.5 92.8 91.3 4 94.5 99.5 

?L 2.06 91.3 

KK 6G 
DI SUB-BASIN 66 at C45 
8A 6.37 
LG 0.35 0.35 3.50 0.27 0.00 
UI 129 129 129 129 129 129 129 129 129 129 
UI 129 129 210 425 425 425 453 495 495 503 
UI 594 594 605 632 632 674 691 702 725 727 
UI 762 752 799 803 843 849 897 906 959 971 
UI 991 1015 1034 1101 1155 1213 1292 1349 1576 1473 
UI I555 1709 1748 1679 1-9 1512 4 4  1389 1340 1292 
UI 1243 1209 1180 1143 1111 1090 1061 1035 1021 991 

HEC-1 INPUT PAGE 35 

KK R45-50 
XW Channel Rout. Fron C45 TO cso 
m 
ns 

1nt.rpol.t.d XSECT. h.tw..n 6L1 and 6L2 
u r, w - > 

5L 
SUB 

6.34 
0.35 
140 
140 
545 
867 
1198 
1692 
1171 
855 
642 
247 
229 
140 
43 
43 
43 
43 
0 

HEC-1 lNPUT PAGE 36 

I0 ....... 1 ....... Z..... .. 3. ...... 4.......5.......6.......7.......8.......9...... 10 

KK 860-52 
kn Channel Rout. F r m  C50 To C52 
kn X-SECT. 502 
KO 
RS 

21 
25 F L W  -I 

RC 0.050 0.050 0.050 13400 0.005 



1699 KK 47L-49 
16W m Ch.nn.1 Rout. rran C47L To C49 
1601 m R.~-*.nt.tlv. 01 X-SECT. 5Kl 
1602 US 30 F L W  
1603 

-1 
RC 0.060 0.047 0.050 19400 0.005 

1604 RX 4300.0 6300.0 5963.0 5972.0 5994.0 5012.0 6367.0 7008.4 
1605 RY 100.1 95.1 93.1 91.2 90.9 94.1 92.5 100.1 
1606 RL 0.56 90.9 

1610 KK 48L-49 
1611 m Channel Rout. F r o .  C48L To C49 
1612 m R.pr.*.nt.tlv. 01 X-SECT. 5 U  
1513 RS 24 F L W  
1614 

-1 
RC 0.050 0.070 0.050 10600 0.005 

1615 RX 4213.0 5213.0 5570.0 5595.0 5707.0 5761.0 5887.0 6887.0 
1616 R 99.6 94.5 94.5 92.8 91.3 93.4 94.5 99.5 
1617 RL 2.06 91.3 

1618 KK 6(1 
1619 LW SUB-BASIN 6H 
1620 A 3.86 
1621 LG 0.34 0.35 3.55 0.29 1.00 
1622 Ul 137 137 137 137 137 137 137 361 449 487 
1623 UI 524 587 630 669 702 738 767 802 834 873 
1524 U1 918 972 1026 1062 1122 1222 1353 1553 1582 1808 
1625 UI 1799 1634 1518 1409 1333 1264 1200 1150 1105 1064 
1625 UI 1008 948 898 855 820 787 720 591 668 629 
1527 UI 581 524 451 393 389 242 242 242 242 226 
1528 UI 225 225 225 183 137 137 137 137 137 137 
1629 Ul 118 42 42 42 
1530 Ul 

42 
42 42 

42 
42 

42 
42 

42 
42 42 42 42 42 42 

42 

1 HEC-1 INPUT 
42 

PAGE 37 
LINE ID ....... 1 ....... 2.......3.......4.......6.......6.......7.......8.......9...... 10 

1636 KK 849-51 
1637 0 4  Ch.nn.1 Rout. From C49 To C51 
1638 10( X-SECT. 601 
1639 RS 22 FLW 
1640 

-1 
RC 0.050 0.069 0.050 15000 0.005 

1641 RX 4013.0 5013.0 5076.0 5093.0 5100.0 5112.0 5229.0 5849.0 
1642 RY 95.0 90.0 88.8 84.9 84.9 89.7 91.9 95.0 
1643 

?L 0.65 84.9 

1644 KK 60 
1645 m SUB-BASIN so 
1545 BA 8.13 
1647 LG 0.37 0.30 3.66 0.31 0.00 
1648 UI 288 288 288 288 288 288 288 760 947 1025 
1649 UI 1105 1237 1327 I410 1479 1554 1616 1688 1757 1838 
1650 UI 1934 2048 2161 2238 2363 2573 2849 3271 3332 3808 
1651 U1 3789 3442 3198 2968 2808 2562 2527 2421 2327 2241 
1652 UI 2123 1996 1891 1803 1727 1657 1517 1455 1406 1325 
1653 UI 1224 1105 950 828 820 510 510 510 510 477 
1654 UI 473 473 473 385 288 288 288 288 288 288 
1555 UI 250 88 
1656 

88 
Ul 88 88 

88 88 88 88 88 
88 

88 
88 88 

88 
1657 UI 88 88 88 88 88 

88 88 0 
88 88 

1658 0 0 0 0 0 0 0 0 
0 U' 0 0 0 0 0 0 

1665 KK PWl 
1666 m R.s.rvolr Rout. at PNDl (C51 r C52) At The Gila 8.nd Canal 
1667 RS 1 ELEV 727.5 
1668 SV 0.0 0.0 1.0 3.0 7.0 12.0 22.0 41.0 74.0 129.0 
1669 SV 226.0 369.0 551.0 652.0 801.0 921.0 1041.0 
1670 SE 727.5 728.0 729.0 730.0 731.0 732.0 733.0 734.0 735.0 736.0 
1671 SE 737.0 738.0 739.0 739.5 740.0 740.5 741.0 
1672 0.0 10.0 30.0 75.0 135.0 233.0 287.0 377.0 400.0 442.0 
1673 479.0 515.0 546.0 582.0 2834.6 11355.1 27511.5 

1 HEC-I INPUT P&GE 38 
LINE ID ....... 1 ....... 2. ...... 3. ...... 4.......5.......5.......7.......8.......9...... 10 

1674 RL 0.47 727.5 

1675 KK CSlO 

S.us.0. Wash h Qullotos. wash 100-Year 6-Hour HEC-1 Output 
Fl1. - SLP6.Hl.Hl HIrch 30. 1992 



1676 M W i n  f l o w  a t  C610 i s  i n  th. l e f t  channel (R51-64) 
1677 M 0iv.rt.d 11- (W rasord) go.. i n t o  th. v+ght sh.nn.1 (R52-66). 
1678 
1679 

M S p l l t  r.s.rvoir rout. hydrograph d a s t r e u  o f  G8C t o  slmu1.t. 
M o u t f l o w  1r- C51 end C52. 

1680 0 1  C620 
1-1 0 1  0 . 0  135.0 233.0  287.0 377.0 400.0 442.0 479.0 515.0 546.0 
1-2 D I  582.0 2834.6 11356.1 27611.5 
1603 0 . 0  0 . 0  8 . 0  12.0 27.0 40.0 47 .0  54 .0  60.0 66.0 
1604 $ 8 7 . 0  l9Z.O 1698.3 6480.3 

1-6 KK R61-64 
1 M 6  101 Channel Rout. F r a  C61 To C64 
1607 m R.er.s.nt.tir. O f  X-SECT. 6P2 
1 W  RS 1 F L W  - 1  
1-9 RC 0.036 0.034 0.036 1800 0.004 
1690 RX 4799.4 5078.0 5091.0  6121.0 5136.0 5166.0 5177.0 55UI .3  
1681 RY 98.9 93.9 88 .7  87 .2  87.6 88.5 92.3 98 .9  
1692 RL 1 .82  87 .2  

1693 K R54-67 
1694 m Channel Rout. F r a  C54 To C57 
1696 IM X-SECT. 6P2 
1696 RS 5 F L W  - 1 
1697 PC 0.036 0.034 0 . 0 3 5  7600 0.004 
I 6 9 8  RX 4799.4 5078.0 5091.0 5121.0 5136.0  5166.0 5177.0 55UI.3 
1699 RY 98.9 93.9 88 .7  87.2 87 .5  88.6 92.3 98.9 
I 7 0 0  RL 1 .96  87.2 

1704 KK R62-66 
1706 M Ch.nn.1 Rout. F r m  C52 l o  C55 
1706 101 R.pr.s.ntatlv. Of X-SECT. 6P4 
1707 RS 1 F L W  - 1 
1708 RC 0.035 0 . 0 3 4  0 . 0 3 5  2400 0 . 0 0 4  
1709 RX 4033.0 5033.0 5042.0 5062.0  5072.0 5082.0 5097.0 5277.0 
1710 RY 98.9 93.9 9 0 . 2  88 .5  88.6 8 9 . 8  9 8 . 0  98.9 
1711 RL  4 . 0 7  88 .6  

1 HEC-1 INPUT PAGE 39 
LINE I D  ....... 1 ....... 2 . .  ..... 3.......4.......5.......5.......7.......8.......9...... I 0  

1712 KK R55-57 
1713 D1 Channel Rout. F r a n  C55 To C57 
1714 M X-SECT. 6P4 
1716 RS 4 F L W  -1 
1716 I C  0.035 0.034 0.035 6600 0.005 
1717 RX 4033.0  5033.0 5042.0 5062.0 5072.0 5082.0 5097.0 5277.0  
1718 RY 9 8 . 9  93.9 90.2 88 .6  88.6 89.8 98.0 98 .9  
1719 RL 4 .16  88 .6  

1723 KK R57-58 
1724 )31 Ch.nn.1 Rout. frm C57 l o  ~ 5 8  
172s m X-SECT. 6 ~ 3  
1726 RS 13 F L W  - 1 
1727 RC 0.060 0.066 0 . 0 5 0  10400 0 .004 
1728 RX 4795.5 5240.0 5318.0  5333.0 5357.0 5382.0 5532.0 5982.0 
1729 RY 99.2  94.2 94 .0  92.0 9 2 . 0  93 .7  93.9 99.3 
1730 RL 0 .79  92.0 

6P 
SUB-BASIN 6P 

5 . 2 1  
0.42 0 . 1 3  4 . 0 7  

177 177 177 
679 6S6 815 

1142 1199 1266 
2289 2368 2189 
1412 1362 1280 
867 815 770 
313 304 291 
177 177 177 

54 54 54 
54 54 54 

0 0 0 

1749 ZZ 
.......................................... 

F L W  HYDROGRAPH PACKAGE (HEC-I) : 
IUY 1991 

VERSION 4.0.1E 

RUN DATE 03/21/92 TIME 11:43:13 : ......................................... 
J.S. ARMY CORPS Of ENGINEERS : . r(YOROL0GIC LNGlNEERlhG CENTER . 

609 SECOhO STREET 
OAVIS. CA.IFORNIA 93616 

(916) 551-17- 

FCMC GlU BEND FLOW INSURANCE STUDY PROJECT NO. 11358 
FCD 90-67 * 

S-US.~. Wash k Quilot0.a Wash 100-Y..r 6-Hour HEC-1 Output 
F i l e  . 5 W . H l . H I  H a v ~ h  30, 1992 Sact ion 3 .5 .7 .2  P.8. 20  





0.W 0.00 0.00 0.00 0.00 
0.W 0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 
0.00 

0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 
0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.01 

0.00 0.00 
0.01 0.01 0.01 0.01 

0.01 
0.01 

0.01 
0.01 

0.02 
0.01 

0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 
0.02 0.02 0.02 0.02 0.01 0.04 0.01 0.04 0.01 0.02 
0.01 0.01 

0.01 0.01 0.01 
0.01 

0.01 
0.01 

0.01 
0.01 0.01 

0.W 0.00 0.00 0.00 0.01 
0.00 

0.01 
0.00 

0.01 0.01 
0.W 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
INDEX STOW NO. 6 

s T m  
TRM 

3.05 PRECIPITATION DEPTH 
80.00 TWNSWSITION OUAINIOE AREA - 

PRECIPITATION PATTERN 
0.W 0.00 0.00 0.00 0.00 
0.W 0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 

0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.W 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 
0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.01 
0.00 0.00 

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.02 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 
0.03 

0.02 
0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 

0.01 
0.09 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

INDEX STOW NO. 7 
STW 
TmA 

3.00 PRECIPITATICU OEPTH 
90.00 TWNSWSITION OWIW(Y ARU 

PRECIPITATION PATTERN 
0.W 
0.W 

0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

0.00 0.00 
0.00 

0.00 
0.W 0.00 0.00 0.00 0.00 

0.00 
0.00 

0.00 
0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.01 

0.00 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

0.02 0.03 0.03 0.03 0.03 0.02 
0.03 

0.02 
0.03 

0.02 0.02 
0.02 0.02 0.02 0.03 

0.02 
0.03 

0.02 0.01 
0.03 0.03 

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 

0.00 
0.00 0.00  0 O.OO nn " 0" 

INDEX STOW NO. 8 
STRI 2.66 PRECIPITATION DEPTH 
TRM 200.00 TRANSPOSITlON DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 
0.W 0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 

0.00 
0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.uo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.02 0.03 0.03 0.03 0.03 0.02 

0.03 
0.02 

0.03 
0.02 0.02 

0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 

0.01 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 

0.00 
0.00 0.00 0.00 0.00 

INDEX STOW NO. 9 
STW 2.44 PRECIPITATION OEPTH 
TROA 300.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 

0.00 
0.00 0.00 0.00 0.00 0.00 

0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 
0.00 0.00 0.00 

0.00 
0.00 

0.00 0.00 0.00 
0.00 0.00 

0.00 0.00 0.00 
0.00 

0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

0.00 
0.01 

0.00 0.00 
0.01 0.01 0.01 0.01 

0.01 
0.01 

0.01 0.02 
0.01 0.01 

0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
0.02 0.02 0.02 0.03 0.03 

0.02 0.02 
0.03 0.03 0.03 

0.01 0.01 0.01 0.01 0.01 
0.01 0.01 

0.01 
0.01 

0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

INDEX STOW NO.10 
STW 
TROA 

2.35 PREClPlTATION OEPTH 
350.00 TRANSPOSIT1OEI ORAlNAGE AREA 

PRECIPlTATlON PATTERN 
0.00 
0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 
0.00 

0.00 
0.00 

0.00 
0.00 0.00 0.00 0.01 0.00 0.00 

0.00 
0.00 0.00 0.00 

0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 

0.01 
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

0.02 
0.02 

0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 
0.01 0.01 0.01 0.01 0.01 

0.01 0.01 
0.02 0.01 0.01 

0.00 0.00 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 

0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 O.OO 0.00 

INDEX STOW NO.11 
STRM 2 PREC2PITATION DEPTH 
TROA 500.00 TRANSPOSITION DRAINAGE AOEl - 

PRECIPITATION PATTERN 
0.00 
0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 

0.00 
0.00 

0.00 
0.00 

0.00 0.00 0.00 
0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 

0.00 
0.00 

0.00 
0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 

0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

0.02 0.02 
0.02 0.02 0.02 

0.02 0.02 0.02 0.02 
0.02 0.02 0.02 

0.02 0.02 
0.02 

0.02 
0.02 

0.02 
0.02 0.02 

0.02 0.02 0.02 0.02 0.02 

S.Ys.d. Wash & Q~110t0.a Wash 100-V..r 6-Hour HEC-I Output 
Wrsh 30. 1992 S.stlen 3.5.7.2 Pmp. 22 



0.01 0.01 0.01 0.01 
0.00 

0.01 
0.00 0.00 

0.01 
0.00 

0.01 
0.00 

0.01 0.01 
0.00 0 .00  

0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

- - - 0 - - - Z E N  Exl . t ln Fl1. 0p.n.d. Fl1.i S W . D s S  0.00 0.00 0.00 0.00 
U n t t i  $1. OSS V.r.lonr 6-FT 

-----DSs--- ZREM u n l t  71: v.?;. 9: / B E N O E R / C ~ ~ ~ / F L ~ W / ~ ~ W ~ R ~ ~ ~ ~ / I I I N / C ~ ~ ~ - S P L I T ~  ----- ----- DSS--- ZREM U n l t  71. VWs. 9: / ~ E N O E R I C I S ~ / F L ~ / ~ ~ R ~ ~ ~ ~ / I I I N / C ~ ~ ~ - S P L I T /  
DSS--- ZREAD U n l t  71; V-rs. 9: /BEWOER/CISl/FLW/1UUR1992/MIN/C151-SPLIT/ a ................................................................................................... 

WTPUT CONTROL 
IPRNT 
I P L O I  
QSCAL 
lwcn 

I W T  
I S A V l  
ISAV2 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

360 
0.050 

PRINT CONTROL 
PLOT CONTROL 
HYWOGDAPH PLOT SCALE 
PUNCH CCUPUTEO HYDROGDAPH 
SAVE n v m a r m P n  ON T n I s  UNIT 
FIRST ORDINATE PUNCHED OR SAVEO 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  WURS 

WTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I W T  
I S A V l  
ISAV2 

T l n I n T  

VARIABLES 
5 
0 

0. 
0 

21 
I 

360 
0.050 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH CCUPUTED HYOWGRAPH 
SAVE HYOROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVEO 
LAST ORDINATE PUNCHEO OR SAVEO 
TIME INTERVAL I N  HOURS 

764 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOWRAPH PLOT SCALE 
IPNCH 

I W T  
0 PUNCH CCUPUTED HYOR06RAPH 

2 1  SAVE HYDR06RAPH ON THIS UNIT 
ISAV1 
ISAV2 

1 FIRST ORDINATE PUNCHEO OR SAVED 
360 LAST ORDINATE PUNCHED OR SAVEO 

TlMINT 0.050 TIME INTERVAL I N  WURS 

997 KO WTPUT CONTROL V1071(11  C 1  ........ 
IPRNT 
IPLOT 

5 PRINT CONTROL 
0 PLOT CONTWL 

QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 

I W T  
o PUNCH CONPUTEO HYOROGRIPH 

ISAV1 
2 1  SAVE H v o R w w P n  ON THIS UNIT 

ISAV2 
1 FIRST ORDINATE PUNCHED OR SAVED 

TIMINT 
350 LAST ORDINATE PUNCHEO OR SAVEO 

0.050 TIME INTERVAL I N  WURS 

1029 KO CUTPUT CONTROL VARIABLES 
IPRNT 
IPLOT 

5 PRINT CONTROL 
0 PLOT CONTROL 

QSCAL 
IPNCH 

0. HYDRObRAPH PLOT SCALE 

I W T  
0 PUNCH CONlUTEO HYDROGRAPH 

I S A V l  
2 1  SAVE HVDR06RAPH ON THIS UNIT 
1 FIRST ORDINATE PUNCHED OR SAVED 



ISAV2 360 LAST OROIWTE PUNCHED OR SAVED 
TIMINT 0.050 TIHE INTERVAL I N  HWRS 

1590 KO WTPUT COHTROL VARIABLCS 
IPRNT 5 PRINT COHTROL 
IPLOT 0 PLOT CONTROL 
P S W L  0. HYOllObRAPH PLOT SCALE 
I P l K H  0 PUNCH CWPUTEO HIOROWPH 
l W l  2 1  SAVE HYOMPH OH THIS UNIT 

lSAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 360 LAST OROINATE PUNCHED OR SAVED 

TIMINT 0.060 T I M  INTERVAL I N  HWRS 

R U W F  SUIURY 
F L W  I N  CUBIC FEET PER SECDHD 

TIME I N  M R S .  AREA I N  W A R E  MILES 

HYDROGRAPH AT 
C151 

2 CCUBINEO AT 
C121 

RWTEO TO 
C l 2 0  

OIVERSlOH TO 
D f l 2 L  

HYDROGRAPH AT 
DCl2R 

ROUTED TO 
Rl2-14  

ROUTED TO 
014-13 

n Y o m m P n  AT 
3F 

RWTEO TO 
R1-3 

HYDROGRAPH AT 
3E 

RWTEO TO 
R2-3 

HYDROGRAPH AT 
3 6  

RWTEO TO 
R3-5 

HYDROGRAPH AT 
3H 

RWTEO TO 
R5-7 

nyoRobluPn AT 
3C 

W T E O  TO 
R4-7 

n v o m w p n  AT 
30  

3 CCUBINEO AT 
C7 

ROUTED TO 
R7-90 

HVDROGRAPH AT 
3 4  

ROUTED TO 
R6-90 

2 CCUBINEO AT 
C90 

RWTEO TO 

PEAK 
F L W  

AVERAGE F L W  FOR W X I M  P E R I W  

6-HWR 24-HWR 7 2 - W R  

833. 280. 280. 

0. 0 .  0 .  

841. 287. 287. 

6. 2. 2. 

0 .  0. 0 .  

6. 2. 2 .  

0. 0. 0 .  

0. 0 .  0 .  

1408. 516. 516. 

1385. 506. 506. 

1032. 365. 365. 

1021. 361. 361. 

716. 245. 245. 

2525. 914. 914. 

2470. 889. 889. 

869. 321. 321. 

2979. 1083. 1083. 

2891. 1040. 1040. 

1350. 486. 486. 

1231. 431. 431. 

3009. 338. 338. 

4062. 1474. 1474. 

3993. 1440. 1440. 

1173. 442. 442. 

1035. 3LU1> 388. 

4569. 1705. 1705. 

BASIN M X l M N  TIHE OF 
AREA STAGE WIX STAGE 

S.ue.d. Wesh L Quil0to.a Wash 100-Y.mr 6-Hour HEC-1 O u t p u t  
h r c h  30, 1992 



HYDR061UPH AT 

2 CCUBINED AT 

ROUTED TO 

HYWOBIUPH AT 

2 CWINED AT 

ROUTW TO 

HVDIIOWUPH AT 

2 Cffl8INED AT 

RWTLD TO 

HYDR061UPH AT 

2 -1NED AT 

HYWOWIPH AT 

ROUTED TO 

HYDRObMPH AT 

2 Cffl6INEO AT 

m T E D  TO 

HYOROGMPH AT 

2 Cffl6INEO AT 

ROUTED TO 

HYDRCSMPH AT 

ROUTED TO 

HVDRObPAPH AT 

2 Cffl8INED AT 

RWTEO TO 

HVDRObMPH AT 

RWTED TO 

HYORObPAPH AT 

3 CfflBlNED AT 

ROUTED TO 

HYDRObMPH AT 

3 CfflBINEO AT 

ROUTED TO 

HVDRObMPH AT 

2 CCUBINED AT 

RWTED TO 

HYOIIOWUPH AT 

 TED TO 

HYDnc6DAPH AT 

R90-8 

36 

C8 

116-9 

31 

C9 

R9-I0 

35 

C10 

R10-11 

3L 

C l l l  

4A 

R26-27 

45 

C27 

R27-26 

4C 

C26 

R28-29 

4E 

u20-21 

4F 

C21 

R21-23 

40 

R22-23 

46 

C23 

R23-29 

4J 

C29 

R29-31 

4K 

C31 

R31-32 

4H 

R24-25 

41 

5277. 7.10 4134. 1549. 1549. 61.25 

3137. 5.60 1034. 345. 345. 6.42 

6557. 6.95 4345. 1696. 1698. 67.67 

5088. 9.10 W53. 1576. 1576. 67.67 

2086. 5.10 823. 279. 279. 5.10 

6116. 9.05 bD46. 1731. 1731. 72.77 

5253. 11.50 3711. 1496. 1498. 72.77 

2655. 7.05 13.6. 479. 479. 11.25 

5463. 11.45 3741. 1792. 1792. 84.02 

4745. 12.95 3383. 1476. 1476. 84.02 

1625. 5.25 474. 159. 159. 2.46 

4745. 12.95 3383. 1553. 1553. 86.50 

2676. 6.20 1269. 481. 481. 11.75 

2312. 6.75 1037. 364. 364. 11.75 

2798. 5.45 852. 285. 285. 6.14 

2970. 5.85 1567. 563. 563. 17.89 

2770. 8.15 1455. 523. 523. 17.69 

3459 6.40 1468. 509. 509. 12.33 

4240. 5.40 2424. 880. 880. 30.22 

4 6.75 2396. 864. 854. 30.22 

1547. 5.55 542. 231. 231. 4.88 

1445. 6.10 606. 212. 212. 4.88 

2436. 5.15 838. 291. 291. 5.16 

2793. 5.30 1261. 448. 448. 11.04 

2686. 5.85 1253. 444. 4L4 11.04 

1357. 5.85 587. 213. 213. 4 57 

1275. 5.55 557. 205. 205. 4.57 

2448. 5.40 895. 310. 310. 7.70 

4596. 5.55 2171. 775. 775. 23.31 

4098. 7.55 1936. 570. 670. 23.31 

2524. 5.90 964. 324. 324. 5.09 

7227. 5.75 3874. 1394. 1394. 59.52 

5964. 7.35 3703. 1308. 1306. 59.52 

2005. 5.65 661. 226. 228. 3.91 

7062. 7.20 3910. 1405. 1405. 63.53 

6770. 7.85 37 12. 1306. 1306. 63.53 

2926. 5.45 1173. 414. 414. 6.11 

2489. 8.40 1130. 401. 401. 6.11 

4276. 5.65 1759. 628. 626. 15.52 

S ~ U C . ~ .  wash L ~ u $ l o t o s a  wash loo-Y..r 6-nour HEC-I output 
M r s h  30. 1992 Section 3.5.7.2 P.9. 25 



t 

+ 

F t l .  

2 CCUBINED AT 

RWTED TO 

HYDI)MIUPH AT 

RWTED TO 

HY-W AT 

2 C W 8 I N E D  AT 

OIVERSlDN TO 

HYDRWUAPH AT 

R W l E D  TO 

HYDROGRAPH AT 

3 CCUBINED AT 

W I L D  TO 

HYDROGRAPH AT 

3 COH8INEO AT 

OIVER51ON TO 

HYMKVIRAPH AT 

R W l E D  TO 

HYOROGRAPH AT 

2 COHBINED AT 

RWTED TO 

HYOROGRAPH AT 

2 COHBINED AT 

HYDWORAPH AT 

ROUTED TO 

HVDROQRAPH AT 

2 COHBINED AT 

RWTED TO 

HYOROGWPH AT 

3 COHOINEO AT 

HYOROGRAPH AT 

HYOROGRAPH AT 

4 CCUOlNEO AT 

R W T L D  TO 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

ROUTED TO 

H Y o n o w P n  AT 

2 COHOINED AT 

C25 

R25-30 

6A  

R39-40 

6 8  

C40 

D C M L  

DCMR 

M R - 3 0  

4 L  

C30 

R30-32 

UI 

C32 

De32L 

W 3 2 R  

R32-33 

4N 

C33 

R33-34 

10 

C34 

8DC32L 

32L-35  

5 A  

C35 

R36-36 

5 8  

C361 

6N 

8DC12L 

C P W 2  

PNDZ 

PNOZR 

CSSO 

R53-56 

R56-69 

6 9  

loto.. Wash 100-Yea? 6 -Hour  HEC- I  O u t p u t  
lUrsh 30.  1992  



C59 

HVWOGRAPH AT 
BPlOZ 

DIVERSION TO 
C110 

H V O W W  AT 
C360 

ROUIEO TO 
1136-37 

l l M E O  TO 
R37-38 

HV-PH AT 
5C 

2 C W I N E O  AT 
c38 

HVWOGIUPH AT 
B C I I O  

R M E O  TO 
R I I - 1 7  

W E D  TO 
1117-13 

HVWOGIUPH AT 
014-13 

2 CONBINEO AT 
C13 

ROTE0 1 0  
R13-16 

HIOWGRAPH AT 
3n 

2 CW8INEO AT 
C16 

HIOWGRAPH AT 
BDCWL 

RWTEO TO 
U I L - 4 1  

H I o m w P n  AT 
6C 

2 CWBlNEO AT 
C41 

ROUTED TO 
R4 l -43  

RWTED TO 
R U - 4 3  

3 CWBlNEO AT 
C43 

RWTEO TO 
R43-44 

HYOWGWPH AT 
6F 

2 CWBINED AT 
C44 

ROUTED TO 
R U - 6 9  

HIOWWU\PH AT 
6H 

HIOROGWPH AT 
6 1  

2 CCUBINEO AT 
C46 

ROUTE0 TO 
846-69 

2 C W I N E O  AT 
C69 

RWlEO TO 
R69-47 

HYOllOWUPH AT 
6J 

2 CCUBlNEO AT 
C47 

DIVERSION TO 
DC47L 

HIOWGRAPH AT 
N 4 7 R  

5112. 1862. 1862. 45.92 

5007. 1809. 1809. 45.92 

815. 279. 279. 5.05 

5325. 1970. 1970. 50.97 

5269. 1945. 1945. 50.97 

793. 271. 271. 4.97 

1032. 350. 350. 6.97 

1643. 560. 560. 11.9L 

1621. 553. 553. 11.94 

5940. 2242. 2242. 62.91 

5895. 2224. 2224. 52.91 

703. 238. 235. 4.47 

5958. 2357. 2357. 67.38 

2935. 1161. 1161. 67.38 

2935. 1161. 1161. 67.38 

loto.. Wash lOQ-V..r 6-Uaur HEC-1 Output 
Mareh 30. 1992 S.ctlon 3.5.7.2 6 



RWTEO TO 
47R-46 

HYOUUWAPH AT 
6K 

2 CCUBINEO AT 
c4n 

OIVERSICU TO 
D E U L  

HYOUUWAPH A 7  
OCMR 

W T E O  TO 
481-60  

HYOWGRAPU AT 
5 a  

RWTED TO 
R45-50 

H Y O W W P H  AT 
5 L  

3 m I N E 0  AT 
cso 

RWTED TO 
850-52  

HVORWRAPH AT 
BDC47L 

RWTEO TO 
47L-49 

H lORWrUPn AT 
BDC4aL 

RWTEO TO 
48L-49 

HYDIM6RAPH AT 
€u 

3 CCUBINEO AT 
C49 

RWTEO TO 
R49-51 

HYDROGRAPH AT 
60 

2 CCUBlNEO AT 
C511  

2 CCUBINEO AT 
CPNOl 

ROUTE0 TO 
PNOl 

OIVERSION TO 
C520  

HIOROGRAPH AT 
C 5 l O  

RWTEO TO 
R51-54 

RWTEO TO 
R54-57 

HIOWGRAPH AT 
BC520 

RWTEO TO 
R52-55 

R W I E O  TO 
R55-57 

2 CCUBINEO AT 
C57 

W T E O  TO 
R57-58 

HVOIKK.RAPH AT 
6P 

2 CCUBINEO AT 
C5a  

-----0SS---ZCLOSE U n i t :  71 .  FI1.: SLO6.OSS 
P o i n t a r  U t i l l x . t l o n :  0 . 2 5  
NW.V o r  R.cord.: 4 
Fl1. SiZ.: 19.2 Kb-.. 
p.rs.nt 1n.stiv.: 0 . 0  

Sauced. wash L Q u l l o t e s .  wash 100-Year  6 - H o u r  HEC-I  O u t p u t  
F(1. - SLP6.nl.Hl March 30.  1992  S m ~ t l o n  3.5.7.2 P 



1.'....................................... ....................................... . . FLOW HVDR06RAPH PACUE (HEC-I) U S .  A W  CORPS OF ENQINEERS : 
WV 1991 HVDRDLDSIC ENGINEERING CENTER . 

VERSION 4.O.fE - 609 SECOWD STREET 

am LUTE 03/30/92 TIHE 1 4 r 0 2 r ~  
DAVIS, (0x6) CAL~FORNIA 551-174~ 95616 : 

..a. ".............................*...... ....................................... 
X X X X X X X U  XXXXX X 
X X X  X X XX 
X X X  X X 
X X X X X U  XXXX X X X X U  X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PlKWiUll REPUCES ALL PREVIWS VERSIONS OF HEC-I KNCMI AS HECl (JW 73). HECIGS. HECIDB. WD HECIW. 

THE DEFINITIONf OF VARIA8ES -RTIMP- AND -RTIOR- HAVE M E D  F K U  THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINIlION OF - M K K -  ON M-CARD WAS MWGED WITH REVISIONS DATED 28 SEP 81. THIS 15 THE FORTRAN77 VERSION 
N W  OPTIONSz m R E A K  WTFLW SUWERGEKE SINGLE EVEN1 DIWLGE CALCUUTION, DSSlWRITE STAGE FREWENCV. 
DSSSREAO TINE SERIES AT DESIRED CALCULATI& INTERVAL LOSS RATE:6REEN W WPT INFILTRATION 
UINMITIC WAVE% N W  FINITE DIFFERENCE ALeaRITHI 

I HEC-I INPUl PAGE 1 

LINE ID.......1.......2.......3.......4.......5...~...6.......7.....,.8.......9......10 

1 I D  F C W  GILA BEND FUXD INSURANCE SlWV PROJECT NU. 11350 
2 I D  FCD 90-67 
3 I D  
4 I D  100-Year 6-Hour Dunt ion  Storm 
5 I D  
6 I D  03/30/92 Input F i 1 . n u :  UN-6.H1 
7 ID U n - n u d  W.sh.s 11 and 12 
8 I0 
9 I D  GV..n a W T  Lo*. R.t. h t h o d  

10 I D  S-6raph Unit  Hydrograph 
11 !=' No-1 h p t h  Routing 

12 I T  1 600 
13 I 0  5 
14 I N  15 

15 JD 3.70 .01 
16 PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
17 PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
18 PC 0.962 0.972 0.983 0.991 1.000 
19 JD 3.67 0.5 
20 JD 3.61 2.8 
21  PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076 
22 PC 0.087 0.100 0.120 0 . 1 6  0.252 0.451 0.694 0.837 0.900 0.938 
23 PC 0.950 0.963 0.975 0.988 1.000 
24 JD 3.41 15.8 
25 PC 0.000 0.015 0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119 
26 PC 0.135 0.152 0.176 0.222 0.304 0.472 0.670 0.796 0.868 0.912 
27 PC 0.946 0.960 0.973 0.987 1.000 
28 JO 3.00 90.0 
29 PC 0.000 0.021 0.035 0.051 0.071 0.087 0.105 0.125 0.143 0.160 
30 PC 0.179 0.201 0.232 0.281 0.364 0.500 0.658 0.773 0.841 0.888 
31 PC 0.927 0.945 0.964 0.982 1.000 
32 JD 2.11 500.0 
33 PC 0.000 0.024 0.043 0.059 0.078 0.098 0.119 0.141 0.162 0.186 
34 PC 0.212 0.239 0.271 0.321 0.408 0.515 0.627 0.735 0.814 0.864 
35 PC 0.907 0.930 0.954 0.977 1.000 

36 KK 2VV1 
37 IM Basin 2VVI a t  CP143 
38 IM LAG USED - 67.0 minut.. 
39 IM Th. Pho-nix Valley S-Gr-ph was used f o r  t h i s  b.sin. 
4a 8 1  0.54 
41 LG 0.34 0.34 3.84 0.63 4.00 
42 U I  27 27 27 27 27 27 
43 U I  

27 27 
27 27 

27 27 
27 27 27 64 89 89 89 89 

44 U I  103 104 104 104 122 125 125 129 133 133 
45 U I  124 145 145 149 152 152 158 160 161 169 
46 U I  159 176 178 182 189 190 201 202 208 208 
47 U I  215 216 231 236 250 262 272 284 320 328 
48 U I  297 345 362 367 357 342 328 312 302 294 
49 U I  284 274 269 260 254 250 240 238 231 228 
50 U I  223 219 215 211 208 201 195 190 184 102 
5 1  U I  173 173 167 164 163 156 156 149 142 142 

HEC-1 INPUT PAGE 2 

LINE ID.... ... 1. ...... 2.......3.... ... 4.......5.......6.......7.......8.......9......10 
52 U I  137 133 133 129 125 125 123 104 104 104 
53 U I  103 78 78 78 78 78 57 
54 U I  48 48 

48 
48 

48 48 
48 48 

55 Ut 
45 45 

45 46 45 45 34 27 
45 45 

56 U1 27 27 27 
27 27 27 

27 27 27 27 
45 27 

57 U I  8 8 8 
27 24 

8 8 8 8 
58 8 8 8 8 

8 8 
8 8 

8 

59 U I  8 
8 

8 
8 8 8 

8 8 8 8 
50 U l  8 8 8 

8 8 8 8 
8 

6 1  Uf 
8 8 8 

8 8 
8 

8 
8 8 

8 
62 U I  

8 8 8 
0 0 0 0 

8 8 8 
0 0 

63 0 0 0 
0 0 0 0 

Y1 0 0 0 0 0 0 0 

64 KK 143144 
65 IM Channel Rout. F r a  CPl43 t o  CPI44 
66 0 4  U n n m d  Wash 42 Section 2.335 
67 RS 33 FLW -1 

Un-namd Wash I 1  k Un-n.n*d Wash 12 100-Year 6-Hour HEC-I Output 
F i l e  - UN-6.Hl.Hl h m h  30, 1992 s.stion 3.5.7.3 P.9. 1 



1 

LINE 

U G  USED ; 67.0 m4nut.s 
Th. Pho.ni" V.1l.Y 5-Or.ph *.I 
0.96 
0.34 0.34 3.32 0.86 

48 4 8  48 48 
48 48 48 48 

182 186 18s 186 
244 268 2 M  264 
300 311 317 323 
383 3 8  411 420 
628 613 644 663 
504 487 478 462 
396 389 383 375 
308 3011 296 292 
243 236 236 230 
8 139 139 139 
86 86 86 86 

79 79 79 
48 79 48 48 48 
I S  16 I S  16 
16 I S  15 
16 

16 
16 16 

16 
I 6  

16 16 
15 
0 

16 16 16 
0 0 0 

0 0 0 0 

HEC-I INPUT PAW 3 

I D  ....... 1. ...... 2... .... 3.......4 ....... 6.......6.......7.......8.......9...... 10 

KK 144146 
101 Channel Rout. F r m  CPI44 To CPI46 
IM Unnund Wash +2 Section 0.821 
RS 54 FLW -1 
RC 0.030 0.036 0.030 9100.0 0.0063 
RX 9866. 9913.8 9962.9 9983.9 10009.6 10023.7 10692.6 10921.0 
RV 770 769.6 768.3 765.4 76S.3 767.7 766.8 772.9 
:L 1.24 766.3 

2VVS 
Basin 2VV6 

LAO USE0 - 46.0 .$nut.. 
Tho Phoenix Valley S-Graph *as 
0.56 
0.34 0.34 3.26 0.89 

42 42 42 42 
104 138 138 149 
213 224 230 236 
296 311 319 326 
463 642 6 7  546 
386 372 360 310 
273 267 254 249 
193 187 161 161 
74 74 74 74 
49 42 

42 13 
42 

31 13 13 
13 13 13 

13 l3 13 13 
13 l3 13 13 13 
0 0 0 0 

t h l s  basin. 

KK 2VV3 
DI Basin 2VV3 a t  CP146 
W LAO USED - 14.0 mlnut.. 
kl4 The Phoenlx Va1l.y S-Graph was used f o r  t h i s  basin. 
A 0.02 
LO 0.34 0.34 3.26 0.89 4.00 
U1 6 6 6 13 
U I  38 46 

22 25 
67 62 62 46 

211 30 34 
26 23 20 I S  10 9 37 5 

41 33 29 
U I  U1 6 2 1 1 

8 8 5 
U I  

1 I 
1 0 0 0 0 0 0 

1 1 I 1 
0 0 0 

HEC-I INPUT PADE 4 

KK 146147 
m Channel Rout. F r m  CPI46 To CP147 
IJI Unn-d Wash +I Section 2.936 
RS 15 FLW - 1  
RC 0.036 0.036 0.036 3100.0 0.0071 
RX 9903. 9943.7 9976.6 9988.0 10000.0 10013.6 10043.6 10146.0 
RV 841 837.3 836.7 836.0 834.7 836.1 836.5 840.6 
RL 6.34 834.7 

KK 2VV4 
m B.Sl"2VV4 
101 U G  USED - 22.0 minut.. 

Th. Pho-nlx Valley S-avaph was used tor t h l s  basin. 

Un-namd Wash #1 k Un-nn-d Wash (2 100-V..r 6-Hour HEC-I output 
H.mh 30. 1992 Saction 3.6.7.3 Pmg. 2 



172 KK 147148 
173 111 Channel Rout0 Fra.  CP147 Te CP148 
174 
175 

W Unn-d Wash 41 Saction 2.127 
RS 19 FLW 

176 
-1 

RC 0.030 0.035 0.030 6200.0 0.0081 
177 RX 9849. 9921.3 9957.6 9996.7 10000.0 10089.0 10137.9 10185.0 
178 RV 812 8W.5 806.0 801.3 801.0 807.0 8W.5 BW.3 
179 

?L 1 801.0 

1110 
181 

KK 2W8 
IM 8.~1" 2VV8 

182 KM U G  USED - 33.0 m1nut.s 
183 IM ~ h .  P h e o n i ~  ~. l l .y  S -~raph was used fer t h i s  basin. 
184 BA 0.36 
186 LG 0.34 0.34 3.26 0.89 4.00 
186 U l  37 37 37 37 37 
I87 

37 37 7 1  121 123 
U1 141 1 U  169 174 180 195 201 2 W  217 227 

186 U l  237 248 263 276 285 300 326 359 402 427 
189 U I  47s 491 454 416 390 356 347 331 317 304 
190 U I  293 282 2 6  251 238 228 219 211 192 185 1 HEC-1 INPUT 

LINE ID ....... 1 ....... 2.......3.......4.......5.......5.......7.......8.......9...... 10 

200 KK 14814s 
201 KM Ch.nn.1 Rout. Fro.  CP148 To CP146 
202 KM Unn-d wash I 1  S.st4.n 0.759 
203 RS 24 FLW 
204 

-1 
I C  0.035 0.035 0.035 7000.0 0.0057 

205 RX 9366. 9805.1 9965.0 9993.2 10000.0 10009.3 10066.8 10169.0 
206 RV 761 758.2 754.6 752.7 751.5 754.3 756.1 760.5 
207 

?L 1.29 751.5 

KK ZVV5 
KM 8.sln2VV5 
101 LAG USED - 39.0 n1nut.s 
KM The Phoenix V.1l.y S-Gmph was used ?or th ls  basin. 
BA 0.25 
LG 0.34 0.34 3.26 0.89 4.00 
U l  22 22 22 22 22 
U1 71 74 

22 
83 83 99 

22 22 23 7 1  
99 106 107 115 118 

U I  121 127 130 134 4 147 153 161 165 171 
U l  181 194 211 224 264 255 288 285 255 246 
U I  232 220 210 201 193 185 179 174 159 163 
Ul 155 146 140 136 131 125 121 113 109 106 
U I  101 99 87 83 74 

38 38 38 
62 

35 
52 55 
35 

38 
U1 22 

35 35 
22 22 22 22 22 22 

35 
10 

38 22 

U I  u1 7 7 7 7 7 7 
25 7 7 

U1 7 7 7 7 
7 

7 
7 

7 
7 

7 
7 

U l  7 7 7 7 
7 

7 
7 

7 
7 

0 0 0 0 0 
0 

0 
0 

U1 
0 

0 0 0 0 
0 

230 KK C145 
231 
232 

0 4  Cabin. C145L + C145R 

VC 2 
HEC-I INPUT 

LINE I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

233 KK 145135 
234 KM Channel Rout. F r a  CP145 To CP135 
235 DI Unnanud Wash I 1  S.ctlon 0.061 
236 RS 4 FLW 
237 

-1 
RC 0.060 0.035 0.060 1100.0 0.0027 

238 RX 9883. 9933.8 9984.9 10000.0 10005.6 10028.4 10038.5 10047.0 
239 RV 743 741.0 742.7 738.0 738.8 745.9 746.6 746.6 
240 RL 1.22 738.0 

241 
242 

KK 2VV7 
KM 8asin ZVV7 

243 KM LAG USED - 37.0 minutes 
244 KM Th. Pho.01~ V.1l.y S-Graph was used f o r  t h i s  basin. 
245 8A 0.12 

Un-namd Wash 41 L Un-nwd Wash 42 100-V..r 5-Hour HEC-1 Output 
F i l e  - UN-6.Hl.HI H.rsh 30. 1992 

PAGE 5 

PAGE 5 



263 ZZ 1........"..................."........"... 

FLWD HYDROBUAPH PACKAM (HEC-1) 
M Y  1991 

VERS1ON 4.0.1E 

RUN DATE 03/30/92 Tlwr 14802l43 ......................................... 
FCDIT O I U  BENO FLOm INSURIHCE STUOY PROJECT NO. 113E4 
FCO 90-67 

6ra.I k lYPT Loss Rat. IhthOd 
S-01.. I U n i t  HydPO(r.ph 
NO-! h p t ~  ~ o u t t n p  

OUTPUT CONTROL VARIABLES 
IPRNT 6 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSUL 0. HVOROBRAPH PLOT SCALE 

I T  HYOROBUAPH TIME DATA 
W I N  1 MINUTES I N  COIPUTATION INTERVAL 

I M T E  1 0 STARTINO DATE 
1 r l n ~  0000 STARTINO TIME 

600 NWER OF HYOROBUAPH ORDINATES 
N W A 2  1 0 ENOINO MTE 
NDTIME 0969 ENOlNO TlME 
lCENT 19 CENTURY MRK 

CWUTATION INTERVAL 0.02 HOURS 
TOTAL TlHE BASE 9.98 W R S  

ENOLISH UNlTS 
DRAINAM AREA SWARE MILES 
PREClPITATlON DEPTH INCHES 
LENPTH. ELEVATION FEET 
FUY CUBIC FEET PER SECOND 
STORAM VOLWE ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE OEOREES FAHREMElT 

IS  JD INDEX STOW NO. 1 
STW 3.70 PREClPlTATlON DEPTH 
TRM 0.01 TPANSWSXTION ORAINAOE AREA 

PRECIPITATION PATTERN 
0.00 

O.OO 0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.03 0.03 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

U n - n m d  Wash +1 k Un-namd Wash I 2  100-Year 6-Hour HEC-1 Output 
F i l e  - UN-6.Hl.Hl M r s h  SO, 1992 Section 3.6.7.3 Page 4 



INDU STORI NO. 2 
S T M  3.67 PRECIPITATION DEPTH 
TmM 0.50 T ~ P O I I T I O N  WLINASL AREA 

INMK STOM NO. 3 
STW 
TRM 

3.61 PRECIPITATION DEPTH 
2.80 TWISWSITION DIUINAGE 111s~ 

llOn PATTERN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.01 
0.02 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

lNOEX STOW NO. 4 
STBY 
TRDA 

3.41 PRECIPITATION DEPTH 
15.80 TrUNSPOSITlON DRAINAGE AREA 

PRECIPlTATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 

Un-nuud W.sh +I k U n - m u d  Wash 42 lOO-Y..r 6-Hour HEC-I Output 
h r s h  30. 1992 



28 JD I M X  STOW WO. 6 
STlW 3.00 PRLCIPITATIW MPW 
TRDI 00.00 TWPOSITION ORAIHABL ARU 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0 .W 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .W 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .W 
0.00 0 .W 
0.00 0.W 
0.04 0.00 
0.00 0.04 
0 . W  0.W 
0.00 0.00 
0 .W 0.00 
0 .W 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 

0.00 
0.00 O.OO 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

32 JD INDEX STOW NO. 6 
STW 2 1  PRECIPITATION DEPTH 
TRDl 500.00 TrUWSWSITlON DRAlWBE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 

0.01 
0.01 O.O1 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

RUNOFF S W R V  
F W  I N  CUBIC FEET PER SECOND 

T I M  I N  HOURS. ARW I N  SQUARE MILES 

PEAK TIME OP AVEWOL *LOU FOR mxrw PERIOD BASIN MAXIM TIME OF 
OPERATICU STATION FLW PEIU AREA STAGE HM STAGE 

+ 6-HWR 24-HWR 7 2 - W R  

ROUTED TO 
t 143144 427. 6.- 86. 61. 61. 0.64 

HVDROGRAPH AT + 2VV2 6 4 6  4.96 127. 76. 76. 0.96 

2 COH8INED AT 

Un-nanud wash +1 L Un-namd Wash t 2  100-Year 6-Hour HEC-1 Output 
1 

Ft1. - UN-6.Hl.Hl Wrch 30, 1992 1 S.stion 3.6.7.3 Pmg. 6 1 

I 



ROUTED TO 
+ 

HYDROGRIPH AT + 

ROUTED TO + 
HY-MPH AT 

+ 
2 CWIWED AT + 
ROUTED TO 

2 CWIWED AT 
t 

ROUTED TO 
+ 

H O W L  END OF HEC-1 

Un-namd Wash tl  L Un-nanud Wash +2 100-Year 6-Hour HEC-I output 
March 30. 1992 Sactton 3.5.7.3 pas. 7 



GILA BEND 
FLOODPLAIN DELINEATION STUDY 

FCD 90-67 



F L W  HYWOBIUPH PACKA6E (HEC-I) : 
M Y  1991 

VERSION 4.O.lE 
U.S. AWY CORPS Of ENGINEERS - 
HYDIW)LObIC ENGINEERING CENTER . 

609 SECOND STREET 
DAVIS. CALIFORNIA 95616 : 

(916) 551-1748 

x X XXXXXXX XXXXX 
X X X  

X 

x X X  
X X XX 
X 

XXXXXXX XXXX X X 
X X X  

XXXXX X 
X 

x X X  
X 

X X 
x X XXXXXXX XXXXX 

X 
XXX 

THIS PlKYilUW REPUCES ALL PREVIOUS VERSIONS OF HEC-1 KKYW AS HECI (JAN 73). HEC16S. HECIDB. AND HECIW. 

THE DEFINITIONI OF VARIABLES -RTIMP- AND -RTIOR- WAVE CHANGED fIXW T W E  USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION Of - M K K -  ON B(-CARD WAS UUUGEO WITH REVISIONS M T E D  2 8  SEP 81. THIS I S  THE FORTIUNII VERSION 
NEU OPTlONSr DUOREAK WTFLGI. SUWERGENCE SINGLE EVENT D W 6 E  ULCUUTION. 0SS:wRITE STAGE FREWENCY. 
DSSlREM TIME SERIES AT OESIRW CALCUUTI& INTERVAL LOSS IUTE:GREEN CJD M P T  INf ILTWTION K l N W T l C  WAVE: NEU F I N I T E  DIFFERENCE A L U l R I T m  

I WEC-I INPUT 

LINE 
PAGE 1 

I 0  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
I 
2 

I 0  f C W  G I U  8END f L W  INSURWCE STUDY PR(UECT NO. 11358 I0 FCD 90-67 
3 
4 

I D  

5 
I D  8.nd.r a n d  Sand Tank W.sh.. ( h j o r  8..ln. 1, 2. and 7) 
I D  

6 I 0  100-Veer 24-Hour O u r a t t o n  Stonn 
7 I D  
8 
9 

I D  04 /06 /92  I n p u t  Ft1.n-r 8&STZ4.H1 
I D  

1 0  I D  Gr..n h U l P T  Lo.. Rat. W.thod 
11 I0 S-Gr.ph U n i t  Hydrograph 
1 2  

!O No-1 h p t h  Routing 

:OIAGWM 

1 3  I T  3 I U U R 9 2  1200 600 
1 4  10 
I 5  

5 
I N  15  

. ..................................... . . START : START BENDER WASH ( h j e r  8 u l n  1) : . ..................................... 

34 KK 
35 

1 8  
XW SU8-BASIN 1 8  A t  C61 

36  8 1  2.10 
37 LG 0.33 0.35 4.29 0.47 2.00 
38  U I  106 1 0 6  106 106 106 314 364 405 512 
39  
40 

U I  555 587 6 2 1  664 712 769 819 886 1016 1208 

41  
U I  1302 1382 1222 1104 1014 944 884 836 7 8 3  720 

42 
U I  665 626 579 533 502 457 403 303 277 187 
U I  187 1 8 2  173 43 U I  3 2  3 2  ,, 2:: 160 106 106 106 105 101 

32 32 
HEC-1 INPUT 3 2  3 2  3 2  32 PAGE 2 

LINE 
1 0  .-..... 1.. ..... 2..,....3.......4... .... 5 ....... 6 ...... 7 ....... 8 ....... 9 ...... 10 

4 4  U I  3 2  3 2  
45 0 

3 2  3 2  3 2  3 2  
U' 0 0 0 0 0 0 

0 
0 

0 
0 

0 
0 

0 

- 
46 
47 

KK R61-62 m 
48 

Ch.nn.1 Rout. From C61 To c62 m 
49 RS 

R.pr.s.nt.tlv. 01 X-SECT. 1 E l  

50  
5 FLGI. -1 

5 1  
RC 0.060 0.046 0.060 3600 0.006 

52 
RX 3228.6 4300.0 4330.0 4347.0 4380.0 4393.0 4423.0 5423.0 

53  
RY 99.6 94.6 94.1 90.0 90.6 94.0 94.6 99.6 

RL 1.20 90.0 

8.lld.r Wash Sand Tanka Wash 100-Year 24-Wour HEC-I O u t p u t  
A p r l l  6. 1992 



1 

LINE 

1 

LINE 

1A 
SUB 

2.10 
0.21 
73 
278 
662 
372 
101 
279 
178 
120 
80 
56 
36 
27 
14 
14 
14 
0 
0 

HLC-I INPUT PAGE 3 

ID .......I....... 2. ...... 3 ....... 4.......5.......6.......7.......8.......9...... 10 

X I  R62-64 
IM Channel Rout. From C62 To C64 
D1 X-SECT. 1El 
RS 8 FLW - I  
RC 0.060 0.046 0.060 .800 0 006 
RX 3228.6 4300.0 4330.0 4347.0 4G0.0 4393.0 4423.0 6423.0 
RY 99.6 9 4 6  94.1 90.0 90.6 94.0 94.6 99.6 
RL 1.38 90.0 

KK 10 
131 SUB-BASIN 10 At C63 
BA 0.34 
LO 0.25 0.20 9.40 0.02 10.00 
UI 34 34 69 3 169 206 237 263 314 401 
UI 296 229 203 1- 171 161 142 131 113 
UI 86 81 76 70 66 61 43 41 

98 

UI 8 g 26 16 16 I6 I6 14 6 
37 

21 
37 

UI 6 6 
6 6 

6 6 6 6 6 6 
0 

U1 0 
0 0 0 0 0 0 

0 0 
0 

Y' 0 0 0 0 0 0 0 

* 
11: 1163-64 
DI Channel Rout. F r a  C63 To c64 
131 R.pr.l.nt.tiv. OI X-SECT. 1Ll 
RS 29 FLW -1 
RC 0.070 0.068 0.070 33400 0019 
RX 3914.6 4027.0 4010.0 4067.0 40j0.0 4076.0 4103.0 6283.0 
RY 102.6 97.6 94.6 91.1 91.0 93.3 9 6 6  102.5 
?L 2.93 91.0 

KK C64 
m Cabin. R62-64 r ~63-64 

tc 2 

KK R64-66 
m Ch.nn.1 Rout. From C64 To C66 
m Rapr.s.nt.tiv. of X-SECT. IEI 
RS 5 FUH -1 
RC 0.060 0.046 0.060 2100 0 006 
RX 3221.6 4300.0 4330.0 4347.0 4Go.o 4393.0 4423.0 6423.0 
RY 99.6 94.6 9 90.0 90.6 94.0 94.6 99.6 
!L 6 90.0 

HEC-I INPUT PAOL 4 

ID ....... 1.......2.......3...+...4.......6....... 6 ....... 7 ....... 8.......9...... 10 

8.nd.r Wash h Sand Tanka Walk 100-Y..r 24-Hour HEC-I Output 
 pro 6, 1992 saotion 3.5.8.1 P.S. 2 



LINE 

178 

LINE 

223 
224 

KK R65-67 
IM Ch.nn.1 Rout. F r o l  C65 To C67 
IM X-SECT. 111 
RS 6 FLW -1 
RC 0.060 0.038 0.060 6600 0.00. 
RX 3800.0 4300.0 4351.0 4375.0 US.0 4468.0 4618.0 5060.2 
RV  99.9 94.9 94.6 91.2 90.7 93.5 95.1 99.9 

HEC-I INPUT PAGE 5 
I0 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

RL 1.80 90.7 

KK 1J 
IM SUB-BASIN 1J At C66 
A 0.62 
LO 0.26 0.20 9.40 0.02 9.00 
UI 50 50 50 122 174 229 295 328 366 395 
UI 465 575 528 374 326 297 281 260 243 227 
UI 207 194 175 157 136 126 120 114 105 
UI 82 75 64 64 56 54 54 40 

97 

UI 38 28 24 24 24 38 24 24 23 
38 

10 10 10 10 10 10 
10 

10 
10 

UI UI 10 10 10 10 
10 

0 0 
10 

0 
10 

U' 0 0 0 0 0 0 0 0 0 
0 

0 
0 0 

KK R65-67 
m Ch.nn.1 Rout. Frm C66 To C67 
XI1 X-SECT. 111 
RS 35 FLW -1 
RC 0.060 0.038 0.060 33600 0.016 
RX 3800.0 4300.0 4351.0 4375.0 4458.0 4468.0 4618.0 5068.2 
V 99.9 94.9 94.6 91.2 90.7 93.5 95.1 99.9 
RL 8.29 90.7 

KK 11 
m SUB-BASIN 11 
BA 4.11 
LG 0.35 0.35 4.14 0.41 0.00 
UI 146 146 146 146 145 146 146 384 479 518 
UI 5 s  525 671 713 748 785 817 854 gse 929 
UI 978 1035 1093 1131 4 1301 1440 1654 1684 1925 
UI 1915 1740 1617 1500 I420 1345 1277 1224 1176 1133 
UI 1073 1009 956 911 873 838 767 736 711 570 
UI 619 558 480 419 414 258 258 258 258 241 
UI 239 239 239 195 146 146 146 146 4 6  146 
UI 126 45 
UI 

45 45 45 45 45 45 
45 45 45 45 45 45 

45 45 
UI 45 45 45 45 45 0 0 45 45 0 

45 

U' 0 0 0 0 0 0 
0 0 

0 
0 

0 0 0 

KK R67-71 
m 
m 

Channel Rout. F r a  C67 To C71 
R.pr.s.nt.tiv. Of X-SECT. 111 

RS 2 FLGl -1 
RC 0.060 0.038 0.060 2200 0.006 
RX 3800.0 4300.0 4351.0 4375.0 4458.0 4468.0 4618.0 5068.2 

HEC-I INPUT 

KK 16 
IM SUB-BASIN 10 At C70 
BA 3.78 
LG 0.27 0.35 2.86 1.02 21.00 
UI 131 131 131 131 131 131 131 270 377 377 
Ul 500 507 604 667 759 794 834 874 923 961 
UI 993 1028 1066 4 1261 1365 1498 1679 I487 1202 
UI 1030 962 906 860 820 791 774 756 732 710 
UI 686 661 646 629 609 595 559 546 529 514 
Ui 503 459 450 430 W 8  402 347 347 340 321 
UI 321 316 302 302 302 274 274 274 248 216 
UI 216 216 216 171 168 6 8  168 168 I65 144 
UI 144 144 144 144 144 130 101 101 101 101 

PAGE 6 

8.nd.r 'dash L Sand Tank. W-sh 100-V.ar 24-Hour HEC-1 Output 
awn1 6. 1992 







428 KK R74-77 
429 131 Ch.nn.1 Rout. F- C74 To C77 
430 131 X-SECT. 1U1 
431 RS 26 FLGl  -1 
432 RC 0.060 0.039 0.060 29800 0.011 
433 RX 3469.0 4364.0 4697.0 4609.0 4776.0 4786.0 1876.0 6931.0 
434 RV 98.3 93.3 93.1 90.9 89.3 92.7 92.6 98.3 
436 RL 2.81 89.3 

436 KK 1U 
437 131 SUB-WIN 1U 
4- M 3.19 
439 LO 0.36 0.35 3.21 0.93 0.00 
440 Ul 92 92 92 92 92 92 92 92 98 302 
U 1  UI 302 317 362 352 419 423 449 467 491 503 
44?. UI 616 539 553 571 601 624 2 683 704 726 
U 1  UI 770 827 899 963 1123 1004 1226 1211 1127 1046 
U4 UI 987 937 893 866 821 790 763 739 7 692 
U S  UI 6 9  621 597 7 7  556 633 616 180 463 449 
448 UI 430 422 369 352 316 264 264 234 162 162 

1 HEC-1 INPUT PAGE 11 

LINE 10 ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

453 KK C77R 
454 131 Cabin. 1174-77 + 1U 
456 HC 2 

474 KK R75-76 
475 131 Ch.nn.1 Rout. Frm C76 Te C76 
476 131 I.........~~..~~X-IECT.~T~ 
477 RS 3 PLGl - 1 
478 RC 0.060 0.012 0.060 3200 0.013 
479 RX 3928.3 4099.0 4162.0 4170.0 4210.0 4234.0 4269.0 4664.4 
480 RV 99.1 4 94.2 93.0 92.7 94.6 93.4 99.1 
181 eL 1 92.7 

KK 1R 
131 SUB-BASIN 1R 
BA 2.90 
LG 0.25 0.35 4 1 8  0.47 13.00 
UI 122 122 122 122 122 122 320 351 437 480 
UI 661 674 729 768 816 870 911 946 989 1083 
UI 1 9  1349 1617 1399 1076 926 860 806 761 730 
UI 712 690 6 637 610 8 572 5 520 499 
UI 466 4€4 436 419 305 7 329 323 309 299 
UI 297 281 281 271 265 256 230 201 201 201 
UI 188 166 166 156 166 136 134 134 1 134 
UI 120 94 94 94 94 94 94 94 82 60 

HEC-1 INPUl PAGE 12 

LINE ID ....... 1.......2.......3.......4.......5.......5.......7.......8.......9...... 10 

603 KK R76-77 
604 131 Ch.nn.1 Rout. F r a  C76 To C77 
SO6 131 X-SECT. 111 
606 RS 34 FLGI  -1 
507 RC 0.060 0.052 0.060 31800 0,011 
608 RX 3928.3 4099.0 4162.0 4170.0 4210.0 4234.0 4269.0 4664.4 

8.nd.r Wash Sand Tanka Y..h 100-Vear 24-Hour HEC-1 Output 
File - IUT24.Hl.Hl April 6, I992 S.etiol 3.6.8.1 Pas. 6 



511 K K  11 
512 m 
513 

SUB-WIN IT 
BA 4.67 

514 LG 0.32 0.35 3.58 0.69 6.00 
515 UI 111 111 111 111 111 111 111 111 111 Ill 
516 UI 139 3 6  364 364 412 424 424 506 509 529 517 UI 542 560 592 602 621 634 653 672 68a 720 518 UI 734 772 800 825 849 869 899 946 1019 2094 519 UI 1146 1344 1230 1393 140. 1463 1373 1296 1230 1173 
520 UI 1123 1080 1042 1- 978 943 917 8% 876 849 
521 UI 814 790 749 727 707 677 669 637 629 579 
522 UI 577 542 542 515 509 471 424 424 359 318 
523 
524 

UI 318 318 217 196 196 196 196 196 I86 182 

525 
UI 182 182 182 182 178 111 111 111 111 111 

526 
UI 111 111 111 111 Ill 
UI 34 34 34 34 98 34 

34 34 
34 34 

34 34 34 527 UI 34 34 34 34 34 34 34 34 34 
3. 

528 UI 34 34 34 34 
- 

529 UI 34 
34 

0 
34 

0 
34 34 
0 

34 3. 
0 0 0 

34 
0 

34 
530 

!'I 
0 0 0 0 0 0 0 0 0 

0 0 
0 

1 HEC-1 INPUT 

LINE 
PAGE 13 

I0 ; ....3.......4....... 5. ...... 6.. ..... 7 ....... 8 ....... 9 ...... 10 
534 KK C77 
535 m C-in. C77R(R74-77 t IU) + C77L(R76-77 + IT) 
636 HE 2 

537 KK R77-79 
530 101 Channel Rout. Fro. C77 To C79 
539 111 
510 

X-SECT. 1W1 
RS 6 FLW 

541 
-1 

RC 0.050 0.034 0.070 8400 0.008 
542 RX 3116.0 4116.0 4199.0 4210.0 4307.0 4318.0 4372.0 4427.0 
543 RY 96.6 9.6 91.0 58.9 88.3 91.1 93.9 98.9 
544 RL 1.53 58.3 

545 KK 
546 

IW 
m 

547 
SUB-BASIN 1W 

8A 0.53 
548 LG 0.29 0.35 3.44 0.81 7.00 
649 UI 34 34 34 35 113 128 152 I68 187 199 
550 
551 

UI 216 237 250 286 338 407 454 396 348 315 

552 
UI 289 259 243 221 203 183 166 149 122 
UI 64 61 58 56 51 34 34 34 

99 
553 UI 11 11 11 11 11 11 11 

29 
11 

11 
554 UI 11 0 0 0 0 0 0 

11 
555 0 

11 

U' 0 0 0 0 0 0 0 0 0 0 
0 0 

559 KK IS 
560 U4 SUB-BASIN 1s At C78 
561 8A 4.77 
562 LG 0.25 0.35 3.52 0.78 9.00 
563 
564 

UI 138 138 138 138 138 138 138 138 166 398 Ut 398 400 531 531 604 637 758 805 838 873 565 
566 

UI 903 939 995 1021 I048 1078 1111 1158 1248 1344 UI 1439 1562 1680 1750 1496 1195 1082 1024 976 936 567 
568 

UI 885 855 835 817 803 792 758 742 724 699 

569 
UI 692 663 660 637 527 590 586 559 559 533 

570 
UI 531 498 475 475 430 430 421 366 366 356 

571 
UI 345 339 339 336 318 318 318 310 289 289 UI 289 288 227 227 227 227 227 196 177 177 572 

573 
UI 177 177 177 177 160 152 152 152 152 152 

574 
UI 152 152 127 105 106 106 106 106 106 106 
UI 106 106 106 106 

575 UI 68 58 70 68 
68 68 68 

68 
68 

576 68 68 68 68 
UI 58 58 36 68 27 27 27 27 

68 
577 

68 
UI 27 27 27 27 27 27 27 27 27 27 27 

578 UI 27 27 27 27 27 27 27 
27 

579 UI 27 27 27 27 
27 

1 
27 27 27 27 27 

27 
27 

HEC-I INPUT 27 27 PAGE 14 
...... ....... ..... ....... LINE ID ....... 1 ....... 2.......3.......4.......5.......6.. 7 8 9 10 

580 UI 27 
581 

27 
0 

27 
0 

27 
U1 0 0 0 

27 
0 

27 
0 

27 
0 

27 
0 

0 
0 

0 

582 KK K78R 
583 m 
Y)1 

hin f l a  at C78 1 s  in th. right shann.1 (K78R) 
m D(r.rt.d flow (W r.serd) goas into the 1.9t sh.nn.1 (DC~BL) 585 DT K78L 

586 DI 0.0 25.0 270.0 1115.0 3200.0 7100 0 11900 0 18200 0 
587 W 0.0 0.0 90.0 390.0 1400.0 3700:0 6900:0 11000:o 

5811 KK 781)-79 
589 101 
590 101 

Channel Rout. Fron C78 To C79 

591 RS 
Repr-sentativ* 01 X-SECT. 1wt 

592 
13 F W  -1 

RC 0.050 0.034 0.070 18200 0.009 
593 
594 

RX 3116.0 4116.0 4199.0 4210.0 4307.0 4318.0 4372.0 4427.0 

595 
RY 96.6 91.6 91.0 88.9 88.3 91.1 93.9 98.9 
eL 8.51 88.3 

File - 8LYT24.HX.Hl 8.nd.r Wash & Sand lank. Wash 100-v..r 24-nour HEC-I output 
April 6, 1992 S.stlon 3.5.8.1 Page 7 



616 KK DC79R 
616 ffl M l n  fla a t  C79 i s  l n  the r l g h t  sh.nn.1 (DnSR) 
617 131 Dlvortod flew (W raoord) goas i n t o  th. 1.n eh.nn.1 (Dn9L) 
618 0 1  DC79L 
619 D l  0.0 110.0 400.0 500.0 1700.0 6000.0 10300.0 19700.0 
620 0.0 110.0 400.0 486.0 1300.0 3100.0 6600.0 9400.0 - 

1 HEC-I INWT PAEE 16 

LINE I D  ....... 1.+.....2.......3.......4.......6.......6.......7.......8.......9...... 10 

621 KK 79R-81 
622 131 Channel Rout. F r a  C79R To C111 

3: 131 X-SECT. 1x1 
RS 12 FLW - 1  

626 RC 0.060 0.040 0.060 17000 0.010 
626 RX 3762.6 4076.0 4162.0 4172.0 4223.0 4239.0 4260.0 lr(B0.8 
627 RY 100.6 96.6 94.8 91.9 92.0 93.9 92.7 100.6 
628 eL 7 91.9 

629 KK 6DC79L 
630 ffl Bring Back Flow Spl l t  0lv.rt.d Hydrograph DC79L 
631 R OC79L 

632 KK 79L-M 
633 ffl Ch.ln.1 Rout. F r m  C79L To CaO 
634 ffl R.pr.s.nt.tlv. Of X-SECT. 1x1 
0 6  RS 4 F W  -1 
636 RC 0.060 0.040 0.060 6200 0.009 
637 RX 3762.6 4076.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
6SE RY 100.6 96.6 94.8 91.9 92.0 93.9 92.7 100.6 
639 RL 1.93 91.9 

640 KK DUOR 
641 ffl ~ l n  fla a t  cao 1. l n  th. r l g h t  ~h.nn.1 (CMR 
642 ffl 0lv.rt.d flow (W rec0-d) 90.. i n t o  the l e f t  ab.mn.l (CeOL) 
643 OT DUOL 
644 01 0.0 170.0 1300.0 2600.0 4960.0 6276.0 11240.0 
646 Dq 0.0 170.0 1300.0 2500.0 4900.0 6200.0 10900.0 

646 KK 11011-111 
647 m Ch.nn.1 Rout. frm CMR To C81 
648 ffl R.......~.....OIX-SECT.~X~ 
649 RS 26 FLW -1 
650 RC 0.060 0.040 0.060 12600 0.009 
661 RX 3762.5 4076.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
662 RY 100.6 95.6 94.8 91.9 92.0 93.9 92.7 100.6 
663 RL 7.87 91.9 

1X 
O..l" 1X 

Lag Usad - 66.0 minut.. 
Th. Pho.nii Va11.y S-Oraph was usad for  
2.62 
0.36 0.36 3.94 0 0.00 

121 121 121 121 121 
691 640 673 707 747 

1214 1407 1643 1673 1402 
936 860 801 752 711 
382 347 246 221 214 

nec-1 ~NPUT 

thi. b..l". 

673 KK W 1 R  
674 131 W i n  flow a t  C111 i s  l n  the r l g h t  ch.nn.1 (CUlR 
676 ffl 0lv.n.d flow (W mcord) go*. l n t e  the I.ft cb.nn.l (CelL) 
676 OT W I L  
677 01 0.0 60.0 110.0 666.0 3060.0 9600.0 16600.0 
678 9 0.0 60.0 96.0 580.0 2600.0 6200.0 9600.0 



679 KK 81R62 
m Ch.nn.1 Rout. F- C81R To C82 

681 XW X-SECT. 112 
682 RS 37 FLW 
683 

-1 
RC 0.060 0.041 0.050 2 3 W  0.00. 

6LU 
686 

RX 3316.7 4150-0 4322.0 4328.0 4344.0 4349.0 44YI.O 5043.8 

6M 
RV 99.8 94.8 94.7 92.2 92.0 93.8 93.0 99.8 
RL 0.95 92.0 

690 KK 81LdZ 
691 m 
692 

Ch.nn.1 Rout. From mlL To C(U 

695 
13( X-SECT. 171 
RS 

694 
32 FLW -1 

RC 0.050 0.036 0.060 21000 0.000 
696 
696 

RX 3804.0 4294.0 4315.0 4325.0 4362.0 4370.0 4412.0 5892.0 

697 
RV 101.2 96.2 96.3 93.6 93.4 95.2 93.8 101.2 
RL 1.26 93.4 

69(1 KK 
699 

1v 
101 8..10 1V 

700 KM Lag Usad - 91.0 m4mut.s 
701 W The Phoanii V.1l.y S-Graph we. u..d for this basin. 702 BA 5.32 
703 LG 0.36 0.36 3.91 0.60 0.00 
704 
705 

UI 179 179 179 179 179 179 179 316 58s 549 
UI 687 687 824 841 877 939 974 1005 1056 1094 706 

707 
UI 1141 1196 1262 1336 1380 14% 1554 1710 1845 2152 
UI 2173 2423 2266 2096 1935 1826 1732 1637 1567 1504 

UEC-I INPUT PAGE 17 
LINE I0 ....... 1.......2.......3..,....4.......5.......6.......7.......8.......9......10 . 
708 
709 

U1 1UB 1397 1330 1255 1192 11% 1084 1039 983 934 
Ul 877 852 824 714 687 549 515 489 317 317 

710 
711 

U1 317 317 299 294 294 294 279 179 179 179 

712 
UI 179 179 179 179 121 
UI 55 55 55 55 55 55 55 55 55 55 55 55 

55 
713 UI 55 65 55 55 55 55 55 55 

55 55 
714 UI 0 0 0 0 0 0 0 

55 0 
715 U' 0 0 0 0 0 0 0 0 0 0 

0 0 0 

720 K DUYR 
721 0 4  
722 m 

mln n o w  at c ~ 8 2  is i m  the right channel (C82R) and P.s.., undmr 1-8, 

723 101 
D1v.Pt.d flow (Dq r.cord) go.$ into the left channel (c82L) and run. 

724 
-.at along th. south .id. o f  1-8 to C132 at sand lank wash. 

OT DUYL 
725 01 0.0 4166 6608 6900 
726 Dq 0.0 0.0 500 1350 

727 KK 82-135 
728 
729 

m Ch.nn.1 Rout. Fro. C82 To El351 m 8.nd.r Wash UEC-2 S.st1.n 1.172 
730 RS 
731 

6 FLW -1 

732 
RC 0.030 0.035 0.030 7000 0.006 
RX 9361.4 10095.4 10469.3 10482.5 10645.3 10695.3 10747.9 10P99.7 

733 RV  757.5 752.5 751.5 748.5 751.1 751.6 752.2 757.5 
734 RL 2.63 748.5 

735 KK 2VV 
736 D( 
737 

SUB-BASIN 2VV 
BA 3.74 

738 
739 

LG 0.34 0.34 3.49 0.79 4.00 
UI 1% 138 138 138 138 138 146 455 455 523 

740 UI 539 637 659 686 740 770 800 834 874 922 
741 
742 

UI 978 1036 1074 1137 1242 1388 1622 1608 1853 1767 

743 
UI 1615 1486 1396 1309 1245 1189 1134 1089 1039 974 

744 
UI 919 873 834 796 733 699 673 637 574 530 

746 
UI 429 398 346 245 245 245 238 227 227 227 

746 
UI 214 1 3  138 138 138 138 138 122 
UI 42 42 42 42 42 42 

42 
42 42 

42 
747 UI 42 42 42 42 42 42 U 

42 
748 0 0 0 0 0 0 4z 0 0 

42 
749 0 Y' 0 0 0 0 0 0 

0 
0 

4Z 0 
0 

1 
0 

HEC-1 INPUT 

LINE 
PAGE 18 

I0 ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
750 KK C1351 
751 
752 

m 
KO 

Cmbln. R82-135 t 2VV At Th. Gll. Band Canal 

753 ic 2 
21 

- . ...-................................ll........*.*..... . . EN0 : : 8-R wrsu ( h j o r  S as in 1) ~t ~h. 8.nd c.n.1 . . ...-.......................*.......................... 
. .................................. . . START : W O  TANK WASH ( h j o r  Basin 2) : . .................................. 

8.nd.r Wash k Sand Tank. Wash lOO-V..r 24-Uour HEC-1 Output 
Aprll 6. 1992 



769 KK R87-89 
770 ffl Channel Rout. P m  Un To -9 
771 ffl R.pr...ntativ. 0 1  X-SECT. 2H1 
772 RS 8 f L W  -1 
77s RC 0.050 0.047 0.010 7 W 0  0.013 
774 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
776 RY 92.2 87.2 87.8 5 88.0 87.6 96.5 97.6 
776 

!L 
0.89 86.0 

777 KK 21  
778 ffl SUB-BASIN 2 f  At E81) 
779 8 1  0.75 
780 LO 0.26 0.20 9.40 0.02 10.00 
781 U I  51 51 6 1  66 145 186 225 295 1 9  353 
782 U l  381 409 473 161 605 424 359 324 2 288 

I HEC-I INPUT PAGE 19 

LINE 10.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 

790 KK R88-89 
791 m Channel Rout. f r o m  cw To C89 
792 m n.pr...nt.tiv. o r  x-SECT. 2H1 
793 RS 4 F L W  -I 
794 RC 0.060 0.047 0.060 3200 0.033 
796 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4 4 7 . 0  4166.0 4187.0 
796 RY 92.2 87.2 87.8 86.6 86.0 87.6 96.5 97.5 
797 RL 1.27 86.0 

801 KK R89-91 
802 IM Chmnn.1 Rout. F r a  Ca9 To C91 
803 IM X-SECT. 
804 RS 6 F W  - 1  
806 RC 0.060 0.047 0.060 6000 0.018 
806 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
807 RY 92.2 87.2 7 86.5 86.0 87.5 96.5 97.5 
808 RL 0.89 86.0 

818 KK 20 
819 IM SUB-BASIN 20 
820 8A 1.13 
821 LQ 0.31 0.33 7.78 0.10 4.00 
822 U I  81  81  81  154 279 333 386 431 466 511 
823 U I  557 623 710 090 1021 988 846 751 685 532 
824 U l  564 606 461 409 378 306 233 161 143 135 
826 U I  133 103 81  81  81  27 25 25 25 25 
826 26 25 25 25 25 26 0 0 0 0 

U1 0 827 !' 0 0 0 0 0 0 0 0 0 

1 HEC-I INPUT PAQE 20 

LINE 10.......1.......2.......3.......4.......6..,.,..6.,.....7..,....8.......9......10 

831 KK R91-92 
832 IW Ch.nn.1 Rout. Fror C9l To C92 
833 ffl R.pr...ntativ. Or X-SECT. 2Hl 
834 RS 4 FLW - 1  
836 RC 0.050 0.047 0.060 UOO 0.014 
835 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
837 RY 92.2 87.2 87.8 8 6 5  86.0 87.5 96.5 97.5 
831) RL 0.50 86.0 

Bander W..h Sand Tank. W.lh 100-Y..r 24-Hour HEC-1 Output 
F i 1 .  I 8UT24.HI.HI Apri l  6. 1992 Saction 3.5.8.1 Paw 10 



(164 
868 

KK R92-95 
111 

(166 
Ch.nn.1 Rout. F r m  C92 To c95 

057 
KM 
RS 

R.p.v.s.ntatlv. 01 X-SECT. 2U1 

860 
4 FLW -I 

RC 0.050 0.047 0 050 4200 0 011 
669 
870 

RX 3061.0 4061.0 4169.0 4116.0 4 l u . 0  4147.0 4166.0 4187.0 

671 
RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 

?L 0.45 86.0 

HEC-I INPUT 

LINE 10 1 2 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... B ....... ...... lo ....... ....... ....... 
872 KK 
873 

2K 
DI 

874 
SUB-BASIN 2K 

875 
BA 2.19 
LG 0.25 0.20 9.40 0.02 10.00 

876 U I  
877 

81 81 81  81  81  81 85 233 233 279 

878 
U I  311 359 397 467 490 515 542 576 597 618 

879 
U I  643 677 743 801 904 991 981 775 641 596 

(160 
U I  560 529 503 486 475 466 444 429 416 405 

861 
UI  381) 380 372 345 338 327 316 311 284 278 

LUlZ 
U I  257 252 231 214 214 200 198 198 186 186 

(163 
U I  186 169 169 169 144 133 133 133 120 104 
U I  104 104 104 104 

(UU U I  72 62 62 89 89 89 89 
-5 

62 62 62 62 62 89 89 
U I  40 40 40 

(YM 
40 40 62 51 

U I  40 40 40 
40 40 40 

(167 33 16 16 
40 

16 16 40 U I  16 16 16 16 16 15 
16 

U I  16 16 16 
16 

669 
16 l6 16 16 16 16 16 

16 

890 
U I  16 16 16 16 16 16 

16 
U I  16 15 16 

16 

891  
0 0 0 0 0 0 0 0 16 

? 0 0 0 0 0 0 0 0 
0 

0 
0 
0 

PAGE 21  

892 K R93-94 
893 
894 

m 
KM 

Channel Rout. F r a .  C93 To C94 
R.pr.s.ntativ. or X-SECT. PHI 

895 RS 
896 

5 FLW - 1  

897 
RC 0.050 0.047 0.050 4800 0 023 

898 
RX 3061.0 4061.0 4109.0 4116.0 4 l u . 0  4147.0 4166.0 4187.0 

899 
RY 92.2 87.2 87.8 85.5 86.0 87.5 96.5 97.5 
RL 0.99 86.0 

900 KK 
901 

2L 
DI SUB-BASIN 2L 

902 A 0.94 
903 
904 

LO 0.28 0.25 8.20 0.04 7.00 
U I  44 44 44 

905 
44 44 84 126 150 173 202 

906 
U I  249 266 284 304 322 337 354 387 432 495 

907 
U I  553 458 349 321 294 276 263 256 247 235 

SOB 
UI  225 217 209 202 187 180 174 169 153 147 

909 
U I  137 125 116 113 108 107 101 101 

910 
U l  90 72 72 72 60 94 
Uf 56 56 56 

92 

911 
4 8 4 8 4 8  42 34 34 34 34 53 48 

U I  
912 

31 22 22 22 22 34 
U I  

34 
22 22 9 8 8 

22 22 22 22 
913 U I  8 8 8 8 8 

22 

914 
8 8 8 8 8 

8 
U I  8 8 8 8 

8 

918 
8 8 8 8 8 

U I  0 0 0 8 
8 

916 
0 0 0 0 8 

0 
8 

0 0 0 0 0 0 0 0 0 
0 

0 0 

UEC-I INPUT PAGE 22 ...... ....... ....... ....... ....... ..... LINE ID .......I....... 2 .......3.......4.. 5 6 7 8 g 10 

920 KK R94-95 
921 II( 

KM 
Ch."".l Rout. F n n  C94 To C95 

922 
923 RS 

X-SECT. 2M1 
3 FLW -1 

924 
925 

RC 0.060 0.048 0.060 W O  0.020 

926 
RX 3030.0 4030.0 4067.0 4081.0 4127.0 4163.0 4308.0 5708.0 

927 
RY 100.7 95.7 93.6 89.6 89.6 92.1 93.7 100.7 

?L 2.27 89.6 

928 KK 2?4 

8.nd.r Wash Sand Tank. U.sh 100-Year 24-Hour HEC-I Output 
A p r i l  6. 1992 



1 

LINE 

1 

LINE 

ID. 

ID. 

SUB-WIN W 
1.40 
0.34 0 6.06 0.26 1.00 

139 I39  263 601 6 U  742 832 960 I097 
7 1 I320 1167 1019 878 761 9 610 
246 230 204 139 139 78 

0 
43 

0 
43 
0 

0 0 0 0 
0 0 0 0 0 0 0 

'3 0 

2J 
SUB-WIN 25 

R96-96 
Channel Rout. Prm C9S To C96 .......................... 

13 FLW -1 
0.070 0.043 0.060 11600 0.012 

3030.0 4030.0 4372.0 4386.0 4427.0 4437.0 4643.0 4663.0 
91.9 86.9 89.9 86.7 8 6  81.6 96.0 100.0 

0.21 86.7 

2 1  
. -- SUB-BASIN U At C83 

R83-64 
Channel Rout. F r a  C83 To Cab 
R.pr.s.nt.tiv. of  X-SECT. 2t11 

6 FLW - 1  
0.060 0.047 0.010 8200 0.033 

3061.0 4061.0 4109.0 4116.0 4144.0 4 1 4 7 0  4166.0 4187.0 
92.2 87.2 87.8 86.6 86.0 87.5 96.5 97.5 

0.86 86.0 

DCB4L 
M i n  fla a t  c84 i s  i n  the Imrt ch.nn.1 (DC84L) 
Div.n.d flow (W record) 90.. i n t o  the r i g h t  chann.1 (DC84R) 

D€MR 
0.0 200.0 1000.0 1110.0 3690.0 7400.0 12900.0 10100.0 
0.0 0.0 0.0 10.0 190.0 1000.0 2900.0 4600.0 

84L-86 
Ch.nn.1 Rout. P r m  C84L To C86 
X-SECT. 281 

10 PLW -1 
0.060 0.039 0.080 8000 0.020 

3022.0 4029.0 4622.0 4629.0 4666.0 4651.0 4761.0 4779.0 
90.9 93.9 94.4 93.4 93.2 9 93.7 99.6 

0.62 93.2 

HEC-I INPUT 

...... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9... 

c81 
Cabin. W L - 8 6  + 28 

2 

8.nd.r Wash b Sand Tanka Wash 100-Year 24-Wur HEC-1 Output 
Aprtl 6. 1992 



1018 
1019 

U K  RW-96 
m 

lo20 m Ch.nm.1 Rout. F- -5 To C96 

1021 
R.p"..nt.tiV. Of X-SECT. 2P1 

RS 16 FLW -1  
Re 0.060 0.044 0.070 1- 0.015 

1024 
RX U)-.o 4050.0 4850.0 4859.0 5014.0 6026.0 5251.0 5271.0 

1026 
Rv 99.2 94.2 94.4 92.8 02.0 94.8 97.0 100.0 

:L 0.71 92.0 

1026 
1027 

KK BOCMR 

1020 
m Bring 8.ck 0iv.rt.d F l a  OCMR m a  

1037 
1038 

KK 2N 

10.39 
m SU8-8AsIN 2N 
8 1  2.20 

low 
1041 

LG 0.33 0.40 6.29 0.20 2.00 

1042 
U I  135 135 135 135 376 479 558 639 697 753 

I O U  
U I  810 873 965 lOW 1158 1359 1626 1783 1554 1377 

I O U  
U I  I248  1151 1073 990 890 824 752 681 633 543 

1045 
U I  434 361 238 238 225 221 202 135 135 135 
U I  134 

I 41 HEC-I INPUT 41 41 41 41 41 41 41 41 

LINE 
PAGE 25 ...... ....... ..... ....... I D  1.. 2 3 ...... .4 ....... 5 ....... 6.. 7 8 9 10 ....... ..... ....... 

1046 
1047 

U I  41 41 
0 

41 41 
Y1 0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1052 
1053 

K R88-96 
rH 

1054 
Ch.nn.1 Rout. F r a  C86 To C96 

1055 
XW X-SECT. 201 

1056 
RS 18 FLW -1 

1057 
RC 0.070 0.043 0.060 12200 0.015 

1058 
RX 3030.0 4030.0 4372.0 4385.0 4427.0 4437.0 4543.0 4563.0 

1069 
RV 91.9 86.9 89.9 86.7 86.8 88.5 95.0 100.0 
:L 0.34 86.7 

1060 
1061 

KK 2C 
m 

1062 
SUB-BASIN 2C 

8A 2.32 
1063 
1064 

LG 0.25 0.20 9.40 0.02 10.00 

1066 
U I  107 107 107 107 107 188 308 354 410 492 

1066 
U I  588 641 680 732 779 811 853 915 I031  1161 

1057 
U1 1324 1213 903 798 739 690 648 630 512 583 

1068 
U I  559 535 515 498 473 451 432 414 395 367 

1069 
U I  342 333 286 283 266 252 254 246 244 224 

1070 
U I  224 204 175 176 176 137 137 137 137 124 
U I  117 117 117 117 99 82  

1071 
1072 

U I  82 76 52 52 52 
82 

52 
82 

52 52 
82 82 

1073 
U I  52 52 52 28 21  21  21  21  

52 52 

1074 
U I  21 21 21 2 21 21 21  21 

21 21 

I075 
U I  21  21 21 21 21 21  21 21  

21  21 
U I  

1076 
21 21 0 0 0 0 0 

21 
0 0 

21 

Y1 0 0 0 0 0 0 0 0 
0 

0 " 
1077 
1078 

KU 20 
m 

1079 
SUB-BASIN 20 

BA 3.37 
1 w  
1081 

LG 0.25 0.20 9.40 0.02 10.00 

I082 
U I  169 169 169 169 159 443 499 649 745 900 

1083 
U I  1011 I080 1168 1241 1305 7 1542 1737 1978 2049 

l O e 4  
U I  1509 1267 1 6 9  1082 1018 989 951 904 863 828 

1085 
U I  796 759 716 683 553 6 3  579 526 496 ~8 

1086 
U I  433 414 406 390 386 354 354 305 278 278 

1087 
U I  246 216 216 216 201 185 185 185 185 tu, 

1080 
U I  130 130 130 130 130 124 83  
U I  83  83 83 83 83 83  

52 
83 83 83 

1089 U I  32 32 32 32 32 
32 32 

32 32 32 
1090 U I  32 32 32 32 32 32 32 32 32 
1091 U I  32 32 32 0 0 0 0 

32 32 32 
1092 ?' 0 0 0 0 0 0 0 0 0 

0 

1 0 0 
HEC-I INPUT 

LINE 
PAGE 26 ....... ....... ....... ....... I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 6 7 8 9, ..... 10 -- 

1093 KK C96 
1094 D1 
1095 

Cmbln. R96-96 + R86-96 + R86-96 + 2C + 20 
tc 5 

1096 KK R96-97 
1097 
1098 

m Ch.nn.1 Rout. F r m  c06 TO c97 
1099 

XII X-SECT. 2P1 

I100 
RS 15 FLW -1  

1101 
RC 0.060 0.044 0.070 16600 0 014 

1102 RX 3050.0 4050.0 4850.0 4859.0 50i4.0 5026.0 5251.0 5271.0 

I103 R* 99.2 94.2 94.4 92.8 92.0 94.8 97.0 100.0 
!L 5 92.0 

F11. - 0LS124.HI.H1 8.nd-r wash 6 Sand Tank. Wash 100-v..r 24-bur HEC-I output 
Apri l  6, 1992 

S.ctlon 3.5.8.1 Pag. 13 



1123 KK 97-100 
1124 IW Channel Rout. From C97 To ClOO 
1125 Int.(. elated X-SECT. 8.tvm.n 2U1 and 2P1 
1126 RS 6 F&* -1 
1127 RC 0.060 0.046 0.066 6200 0.012 
1128 RX 3033.0 4033.0 4468.0 4471.0 4M6.O 4610.0 4741.0 6001.0 
1129 RY 101.0 96.0 96.4 91.4 90.9 93.7 94.7 101.0 
1130 ? 1.63 90.9 

1131 KK 
1132 t34 2 Q ~ ~ ~ - ~ ~ l ~  20 At.C98 
1133 8A 2.93 
1134 LO 0.22 0.35 3.71 0.30 10.00 
1136 UI 7 117 117 117 117 117 241 338 374 450 
1136 UI 608 573 680 713 762 799 860 801 916 964 

1 HEC-1 INPUT PIPE 27 ....... LINE I0 1.......2.......3.......4.......6.......6.......7.......8.......9...... 10 

1160 KK RW-99 
1161 kl4 Channel Rout. Frm C98 lo C99 
1162 101 1nt.r o1.t.d X-SECT. 8.tvm.n 2U1 and 2P1 
1163 RS 8 F ~ W  -1 
1164 RC 0.060 0.046 0.065 12400 0.015 
1166 RX 3033.0 4033.0 4468.0 4471.0 4EU6.O 4610.0 4741.0 6001.0 
1166 RY 101.0 96.0 96.4 91.4 90.9 93.7 94.7 101.0 
1167 ? 8.16 90.9 

1173 KK 99-100 
1174 m Ch.nn.1 Rout. Frem C99 10 ClOO 
1176 m 1nt.r elated X-SECT. 8.tn.n ZUL and 2P1 
1176 RS 
1177 

6 F&V -I 
RC 0.060 0.046 0.066 9600 0.012 

1178 RX 3033.0 4033.0 44EU.0 4471.0 4MM.O 4610.0 4741.0 6001.0 
I179 RV 101.0 96.0 96.4 9 4  90.9 93.7 94.7 101.0 
1180 RL 4.99 90.9 

1 HCC-I INPUT PAOE 28 ....... ....... ....... LINE ID 1.......2....... 3 4 5.......5.......7.......8.......9...... 10 

1181 KK 25 
I182 kn SUI-IASIN 2S 
1183 81 1.82 
IIM LO 0.32 0.3s 3.36 0.85 4.00 
1186 UI 128 2 8  2 221 433 613 6 0  666 729 780 
1186 UI 870 967 1072 1290 1666 1644 1399 1232 1119 1027 
1187 UI 937 838 760 MI6 6 642 428 335 226 224 
1180 UI 210 210 136 128 121) 101 39 39 39 39 
1189 UI 39 39 39 39 39 39 0 0 0 

0 1190 :I 0 0 0 0 0 0 0 0 

1191 U K  ClOO 
e 

8.nd.r Wash L Sand Tanha Wesh lOO-Y..r 24-Hour HEC-I Output 
File - 8UT24.Hl.HI April 6, 1992 S.~tten 3.6.8.1 P.9. 14 



1194 KK 100101 
1195 XII 
1196 

Chaon.1  out. fro. cioo lo ciol 
m 

1197 RS 
R.~rr..nt.tiv. Of X-SECT. 2Ul 
4 P L W  

1198 
-1 

RC 0.060 0.047 0.060 4600 0.011 
1199 
1200 

RX 3016.0 W15.0 -6.0 4W3.0 4158.0 4194.0 4230.0 6290.0 

1201 
RV 102.7 97.7 96.3 90.0 89.7 92.6 92.4 102.7 

RL 1.28 89.7 

21 
SUB-BASIN 

4.90 
0.27 0.33 
128 128 
368 368 
774 799 
1061 1132 
lC44 957 
735 702 
585 545 
439 404 
313 313 
267 219 
163 163 
1 W  140 
98 98 
63 53 
63 63 
25 25 
25 25 
25 25 
25 25 
25 25 
0 0 - 

HEC-1 INPUT 
LlNE 

PAGE 29 
10 ....... 1.. .....2.......3.......4... .... 5 ....... 6. ...... 7 ....... 8.. ..... 9 ...... 10 

1227 KK ClOl 
1228 DI 
1229 

Gain. 11100-101 + 2T nc 2 

1230 KK 101102 
1231 IDI 
1232 

X-SECT. 2U1 
RS 

1233 
6 FLW -1 

RC 0.060 0.047 0.060 7600 0 011 
1234 
1235 

RX 3015.0 4015.0 4066.0 4083.0 4lk8.0 4194.0 4230.0 6290.0 

1236 
RV  102.7 97.7 96.3 90.0 89.7 92.6 92.4 102.7 

RL 2.15 89.7 

1237 KK 
1238 

2U 

1239 
101 SUE-BASIN 2U 

12w 
8A 1.38 
LG 0.32 0.35 3.32 0.91 4.00 

1241 UI 82 82 82 
1242 82 199 281 322 380 411 447 
1243 

Ul 474 514 556 612 656 755 915 1017 1040 901 

12U 
UI 810 740 685 641 589 535 495 454 412 384 

1245 
U1 333 271 233 144 144 139 134 134 87 

1246 
UI 82 82 52 25 25 25 25 25 

a2 
UI 25 25 25 25 25 25 0 25 

I247 0 
25 

!" 0 0 0 0 0 0 0 0 
0 

0 
0 
0 

1251 
1252 

KK 102103 
m 

1253 
Channel Rout. Fro. Cia2 To C103 

1254 
XII 
RS 

R.pr.s.mt.tiv. Of X-SECT. 2U1 

1255 
5 FLOV -1 

1256 
RC 0.060 0.047 0.060 5400 0.010 

1257 
RX 3015.0 4015.0 4066.0 4083.0 4158.0 4194.0 4230.0 6290.0 

12% 
RV 102.7 97.7 96.3 90.0 89.7 92.6 92.4 102.7 
RL 1.24 89.7 

LlNE 

KK 2V 
DI SUB-BASIN 
8A 7.57 
LG 0.27 0.39 
UI 209 209 
u1 601 601 
UI 1317 I357 
Ul 1963 2069 
UI 1472 1413 
U1 1092 1081 
UI 813 843 
U1 583 552 

PAGE 30 

8.nd.r Wash k Sand Tank. Wash 100-veer 24-Hour HEC-I Output 
Apri 1 6, 1992 



1 

LINE 

KK C103 
IM Comb(- R102-103 + 2v 
HC 2 

KK 103107 
m cham.1  out. F- CIOI TO c107 
131 X-SECT. 211 
RS 22 r w  -1 
RC 0.050 0.060 0.060 24200 0.W9 
RX 3041.4 4219.0 4294.0 4322.0 4337.0 4347.0 4486.0 6306.0 
RY 9 7 7  92.7 93.7 91.2 9.6 93.6 93.6 97.7 
?L 0.66 91.2 

HEC-1 INPUT PAGE 31 

ID ....... I... .... 2 ....... 3.....4.......5... .... 6 ....... 7.......8.......9...... 10 

KK 104106 
fN Ch.nn.1 Rout. Fron el04 To C106 
m X-SECT. 2x1 
RS 20 F U Y  -1 
RC 0.060 0.034 0.060 30400 0.016 
RX 3933.3 4100.0 4156.0 4173.0 4331.0 4336.0 4319.0 4579.9 
RV 91.0 93.0 93.2 92.3 9 2 4  93.4 93.8 98.0 
RL 2.38 92.3 

KK 106107 
IM Ch.no.1 Rout. From ClO6 To 5107 
IM X-SECT. 2Y2 
RS U tW -1 
RC 0.050 0.061 0.060 3 0  0.009 
RX 3063.0 4063.0 4166.0 4162.0 4177.0 4184.0 4229.0 4914.7 
RY 99.7 94.7 93.2 90.9 90.6 92.8 94.9 99.7 
FL 0.69 90.6 

HEC-I INPUT PAOE 32 

ID ....... 1.......2.rr....3.......4.......6.......6....1..7....... 8 ....... 9 ...... 10 



I 

LINE - 

K Cl07 
m Collblno R103-107 + RlO5-107 r 21 
HC 3 : No Rout. P-rfonrd F r a  C107 To C113. R..sh length i s  too s h o e .  

KK 280 
XW SUB-WIN 208 At Cl08 
A 2.40 
LO 0.29 0.25 8.60 0.07 6.00 
U I  1U 1 U  144 1 U  335 444 563 690 848 909 
U I  1000 1072 1136 1252 1155 1712 1650 1147 1022 937 
U I  866 8.W 794 746 710 678 6 7  597 568 532 
U I  490 448 400 379 353 346 332 317 302 274 
U I  237 237 194 184 1 M  172 154 I 5 8  158 133 
U I  111 111 111 111 111 
U1 7 1  71 71 

73 7 1  71 7 1  
64 28 28 28 

71 
U I  28 28 

28 28 28 

28 
28 28 28 28 

28 
28 28 28 28 

U1 0 0 0 0 
28 28 28 
0 

28 
0 V1 0 0 0 0 0 

0 
0 

0 

KK 108111 
111 Ch.nn.1 Rout. Fro.  C108 To ~ 1 1 1  m X-SECT. ZMI 
RS 16 FLW -1 
RC 0.050 0.065 0.050 12200 0.009 
RX 3711.2 4056.0 4145.0 4157.0 4183.0 4234.0 4309.0 4504.7 
RY 99.4 94.4 94.2 91.5 91.4 94.4 93.4 99.4 

RL 1.02 91.4 

HEC-1 INPUT PAGE 33 
10 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

K 110111 
D( Ch.nn.1 Rout. F r a  CllO To C111 
KAl X-SECT. 2PA2 
RS 20 FLW -1 
RC 0.050 0.045 0.050 21000 0.011 
RX 3827.9 4081.0 4184.0 4193.0 4235.0 4246.0 4321.0 4648.5 
RY 100.0 95.0 94.9 93.9 93.8 94.9 94.1 100.0 

RL 1.67 93.8 

HEC-1 INPUT PAGE 34 
I D  ....... 1 ... . . . .2.. . . . . .JJ... . . .  4. ...... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK C l l l  
m C d l n .  R108- I l l  + R110-111 + 2~ 
HC 3 

KK 111113 
w Ch.nn.1 Rout. F r a  C111 To C113 m R.pr.s.nt.tlv. Of X-SECT. 2cc2 
RS 40 FLW -1 
RC 0 0 5 0  0.046 0.050 33200 0 0 0 8  
ax d 6 . s  4069.0 4210.0 4220.0 4zis.0 4250.0 4300.0 4538,s 
RY 97.9 92.9 93.4 91.9 91.5 93.3 93.4 97.9 
RL 1.12 91.5 

8.nd.r Wash k Sand Tank. Wash 100-Year 24-Hour HEC-1 Output 
Aprll 6. 1992 





I HEC-I INPUT 
PABE 37 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

1578 KK OC116R 
1579 DI Min flow at C116 1% in the right sh.nn.1 (DC116R) IYIO m 
15a1 

0lv.rt.d flow (W -cord) goas into th. Iaft ch.nn.1 (OCl16L) 
OT DC116L 

1582 DI 0.0 15.0 75.0 490.0 1450.0 3300.0 5950.0 8900 0 11400.0 1583 Dp 0.0 5 0  35.0 175.0 490.0 1100.0 2050.0 3200:0 4000.0 

1581 KK 116119 
1585 KM 
1% 

Channel Rout. F r a  C116R To C119 
DI R.pv.s.nt.tiv. Of X-SECT. 2KKl 

1587 RS 17 F L W  
1% 

-1 
PC 0.050 0.055 0.050 14200 0.014 

1589 RX 3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 
1590 
1591 

V 97.7 92.7 95.0 91.0 92.1 94.0 94.7 97.7 
iL 0.97 91.0 

1510 KK 118119 
1611 m Channel Rout. F r a  C118 To el19 
1512 m R~p~~.~~t.tlv~OIX-SECT.211(1 
1613 RS 6 F L W  
1614 

-1 
RC 0.050 0.055 0.050 5400 0.013 

1615 RX 3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 
1616 RY 97.7 92.7 95.0 91.0 92.1 94.0 94.7 97.7 
1617 

?L 0.97 91.0 

KK 255 
XW SUC8ASIN 2JJ 
8& 0.89 
LG 0.35 0.35 3.50 0.28 0.00 
UI 59 59 59 71 193 222 265 294 322 345 
UI 376 417 453 509 624 722 754 646 573 521 

HEC-I INPUT PAGE 38 

1632 KK 119120 
1633 DI Ch.nn.1 Rout. From Cll9 To C120 
16.34 m 
1635 

X-SECT. 2KK1 
RS 45 FLW 

1636 
-1 

RC 0.050 0.055 0.050 43600 0.011 
1637 RX 3854.0 4219.0 4339.0 4352.0 43W.O 4402.0 4465.0 4956.8 1624 RV  97.7 92.7 95.0 91.0 92.1 94.0 94.7 97.7 

~i1. - ~.STP~.HI.~I 8ond.r Wash & Sand Tank. wash 100-v..r 24-Hour HEC-1 output 
April 6. 1992 





1726 US 11 FLW 
1727 

-1 
RC 0.050 0.051 0.050 10000 0.007 

1728 RX 36119.3 4226.0 4325.0 4337.0 4357.0 U67.0 4391.0 -30.6 
1729 RY 98.1 93.1 94.2 91.9 91.8 94.4 92.8 98.1 
1730 RL 0.75 91.8 

HEC-I INPUT PAW 41 
LINE 10 ....... 1.......2.......3.......4....~..5.......5.......7.......8.......9......10 

1758 KK 123140 
1759 m Ch.nn.1 Reut. Fra C123 To el40 
1760 w R.pr.s.nt.t(v. Of X-SECT. 2 ~ ~ 3  
1761 RS 4 FLW 
1762 

-1  
RC 0.050 0.051 0.050 3800 0.006 

1763 RX 3689.3 4225.0 4325.0 4337.0 4357.0 4357.0 4391.0 -30.6 
1754 
I765 

RY 98.1 93.1 94.2 91.9 91.8 4 92.8 98.1 

RL 0.80 91.8 

HEC-I INPUT PAGE 42 
LINE ID ....,.. 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

1802 KK 124125 
1803 *W Ch.nn.1 Rout. Fra C124 To Cl25 - 1804 W R.vr.s.mt.tlv. Of X-SECT. 2KKl 
1805 RS 
1805 

18 FLW -1 
RC 0.050 0.055 0.050 14600 0.008 

1807 RX -54.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 
1808 RV 97.7 92.7 95.0 91.0 92.1 94.0 94.7 97.7 
1809 ?L 0.93 91.0 

1810 KK 2PP 
1811 m SUB-BASIN 2PP 
1812 A 1.78 
181.3 LG 0.35 0.35 361 0.31 0.00 
1814 UI 92 92 92 92 96 303 328 368 427 455 
1816 UI 

497 525 556 594 545 695 739 831 969 1102 
1816 UI 1229 1113 994 905 837 783 740 690 636 586 

8.nd.r Wash Sand Tanka Wash 100-Year 24-)(our HEC-I Output 
Apr(1 6. 1992 





u zss 
131 SUE-8ASIN 2SS 
M 3.- 
LG 0.29 0.35 3.34 0.84 5.00 
U I  129 129 129 129 129 129 129 227 424 424 
U l  494 494 593 606 631 676 701 723 759 788 
U I  821 861 908 961 993 1035 1122 1231 1329 1549 
U I  5 1745 1631 1509 1393 1315 1247 1179 1128 1083 
U I  1042 1006 958 903 858 820 781 748 708 573 

HEC-1 INPUT 

LlNE 

LlNE 

KK 127131 
m Channel Rout. Fro. C127 To C131 m Ro~ns.ntatlu. 0 1  X-SECT. ZUUI 
KO 
RS 6 FLW 

21  
-I 

RC 0.050 0.031) 0.050 4WO 0 004 
RK 3516.0 4616.0 6083.0 5094.0 5 l b . 0  5160.0 52W.O 54W.4 
RV 99.7 9 4 7  93.9 91.6 2 . 1  93.4 94.0 99.7 
RL 0.77 91.6 

%I m 7 e L  
m p W 8 L  

Brlnr Back F l a  S p l l t  0lv.rt.d Hydngr.ph DC78L 

KK 7 8 L f m  
m Channel Rout. F r o .  C 7 8 ~  To ~121)  
W R.pr.s.nt.tlv. 01 X-SECT. 2111 
RS 20 FUY - 1  
RC 0.060 0.039 0.060 lWOO 0.W9 
RX 3066.0 4066.0 4102.0 4112.0 4150.0 4158.0 4208.0 4253.0 
R 93.1) 88.8 91.3 89.0 89.6 90.9 89.4 94.8 

RL 2.09 88.8 

PAGE 45 

KK 128129 
131 Chann.1 Rout. Fro .  Cl28 To C I29-  
IM X-SECT. 2111 
RS 25 FLCU - 1  
RC 0.060 0.039 0.060 14200 0.010 
RX 4066.0 5066.0 5102.0 5112.0 5150.0 5158.0 5208.0 5253.0 
RV 93.8 88.8 91.3 89.0 89.6 90.9 89.4 94.8 
FL 1.53 88.8 

KK 277 
111 SUB-BASIN 2TT 
M 4.60 
LG 0.30 0.35 3.57 0.72 6.00 
U I  201 201 201 201 201 246 661 594 771 888 
U I  953 1009 I085 1135 1193 1262 I343 1440 I523 1500 
U I  1770 1992 2334 2453 2679 2419 2195 2027 1- 1775 
U I  1-2 1605 1516 1407 1317 1241 1176 1088 1016 965 
U I  920 771 675 578 480 356 356 353 330 330 
U I  330 254 201 201 201 201 201 115 
U I  52 52 52 62 62 62 62 52 
U I  62 62 52 52 62 

62 
52 

62 62 52 

U' 0 0 0 0 
0 0 

0 0 0 0 
0 

0 
0 
0 

UK 129130 
IOI Channel Rout. f r a  C129 To C130 
DI X-SECT. 2UU2 
RS 12 F U Y  - 1  
RC 0.050 0.055 0.050 9500 0 009 
RK 4225.0 5225.0 5375.0 5409.0 5 d 4 . 0  5494.0 5794.0 5990.4 
RV 98.9 93.9 94.2 90.9 90.0 93.9 95.7 98.9 

RL 1.48 90.0 

HEC-1 INPUT 

....... ...... I 0  ....... 1. ...... 2 .......3.......4....... 5 ....... 6 ..... ..7 ....... 8 9 10 

KK BDLl30 
IM Channel Rout. F r a  UU)L To C130 m X-SECT. ZUUZ 
RS 12 FLW - 1  
RC 0.050 0.055 0.050 12000 0.009 
RX 3662.5 4225.0 4375.0 4409.0 4464.0 4494.0 4794.0 4990.4 
RV 98.9 93.9 94.2 90.9 90.0 93.9 95.7 98.9 

RL 7 9  90.0 

0-odor W.sh L Sand Tanka Wash 100-Veer 24-Hour HEC-I Output 
Apr l l  5. 1992 

PAGE 46 



1-7 
leu, 
1989 
1990 
1991 
I992 
I993 
1994 
1996 

ffl A n a l  DCWL-77.l3a. 2SS + 211 0.43.. 
YC 2 86.66 

KK 130111 
131 Ch.nn01 h u t .  From C130 TO C l 3 l  
m X-SECT. 2UUl 

KK 131132 
m Ch.nn.1 Rout. Fr- C131 To 5132 
Xn I n t e r  1.t.d X-SECT. 8.twm.n 6P1 and 2 W I  
RS 6 &W -I 
RC 0.060 0 066 0 050 4400 0 004 
ax 3432.0 s 4 i . o  e i 3 . o  ~ ~ 9 . 0  ~ 9 6 9 . 0  6027.0 ~ 2 7 1 . 0  7648.0 
RY 98.3 92.3 91.9 90.4 90.8 92.4 93.4 98.3 
?L 0.70 90.4 

KK 2 W  
10( SUB-MSIH 2UU 
6A 8.10 
LP 0.36 0.36 3.81 0.66 0.00 
U I  168 1- 1 168 IM 168 168 I 6 8  168 168 
U I  168 168 392 663 553 5 3  627 646 645 718 
U I  774 774 817 824 849 900 900 944 9 U  982 

HEC-I INWT PAQE 47 

KK 8 W L  
ffl Recall Flew Spl i t  0iv.rt.d Hydrograph DC82L 
?R c€aZL 

KK El32 
m Cabin. R131-132 t 2UU + C82L a t  interstat .  8 
nc 3 330.40 

KK OC132R 
IM h i n  flow a t  C132 i s  i n  th. r i g h t  ch.nn.1 (C132R) end pass.. 
KU under 1-8. 0Iv.rt.d flow (W ?.cord) go.. i n t o  th. I.ft sh.nn.1 m (C132L) *.st along th. south .id. o f  1-8. 
0 1  DC132L 
01 0.0 3660.0 5860.0 8760.0 12810.0 18450. 24000. 25400. 33600. 04 0.0 0.0 300.0 1000.0 2500.0 6400.0 8700.0 9600.0 15000.0 

KK 132133 
111 Channel Rout. from C132 To CI33 At The 011. nand Cans1 m R.pn..at.tiv. Of X-SECT. 6P1 
RS 6 FLW -1 
RC 0.060 0.072 0.060 5000 0 006 
RX 3969.8 6348.0 6483.0 6603.0 5 d 9 . 0  6894.0 6244.0 7644.0 
RY 96.8 89.8 9 0  89.1 89.4 91.3 92.7 96.8 
?L 0.81 89.1 

KK C1331 
m CmbIno ~132-1x3 t clrsr(~az-raa + nvv) 
HC 2 334.14 

HEC-1 INPUT PIPE 48 

10 ......+ 1 ....... 2.......3.......1.......6....... 6 ....... 7 8.......9...... 10 ....... 
KK PHD3 
IM Ros8woIr Route a t  POND3 (Cl33 + C136) At The 041. send Canal 
RS 1 ELEV 731.3 
SV 0.0 26.0 38.0 54.0 8 0  127.0 226.0 
SE 731.3 740 741 742 743 744 748 

0.0 2000.0 1036.0 8276.0 11092.0 14799.0 17002.0 18363.0 19926.0 20641.0 :8 21317 2 ~ ~ 7 0 . 0  
SE 731.3 736.2 7 S . 2  740.4 742.3 744.6 746.6 746.0 746.3 746.4 
SE 746.6 746.9 
!L 0.67 731.3 

KK PNO3N 
m * In  flew a t  C133 north i n  l v t n  eh.nn.1. 
m DIv*rt.d flew (W r-oord) go.. o w r  the lev.. t o  the r s t  In to  
131 sub-bastn 7A. 
DT DPHD3w 
0 1  0.0 17602.0 10363.0 18824.0 19305.0 19926~0  20641.0 21317.0 26670.0 
W 0.0 0.0 100.0 200.0 300.0 400.0 496.0 640.0 1400.0 

8.nd.r Wash sand Tanka Wash 100-Year 24-neur HEC-I output 
Apr i l  6. 1992 







LINE 

LINE 

m Mln r i a  1. lnto sub-hssn 7D and "ash 142139 (CI42R) m 0lv.rt.d flow (W ~ a e e v d )  lla. over over th. Gll. nand Canal *.st 
L11 or Cl42 lnto Sub-bsln 78 and reach 142-18 (ClSOL) 
DT DC142L 
DI 0.0 1146.0 1304.0 1545.0 1935.0 2502.0 3190.0 4072.0 5MY.O 62U.0 
DI 7402.0 9 2ss;:t 0.0 7.0 57.0 206.0 422.0 707.0 1082.0 1531.0 2059.0 

KK 142139 
m Ch.nn.1 Rout. F- C l M  To C139 
*W Scott Av.~u. Wash HEC-2 2.Stlmn 3,292 
RS IS FLW -1 
RC 0.035 0.070 0.035 12600 0.006 
RX 8929.2 9929.2 10040.5 10055.8 10055.5 10084.8 10148.6 10407.5 
RV 710.5 705.5 704.1 702.7 701.3 703.9 707.1 710.5 
:L 1.03 701.3 

KK 70 
DI SUB-BASIN 70 
8A 1.17 
LG 0.30 0.33 3.34 0.88 15.00 
UI 69 69 69 69 5 9  238 273 322 348 379 
UI 402 436 471 519 556 540 775 862 882 764 
UI 687 628 581 544 499 454 420 345 349 325 
UI 282 229 197 122 122 118 114 114 
UI 69 69 44 21 21 

74 
21 

59 

UI 21 21 21 21 
21 

21 
21 21 

0 0 
21 

U' 0 0 0 0 0 21 0 0 
0 0 

0 0 0 

HEC-I INPUT PAGE 53 

ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......6.......9...... I0 

KK 7C 
W SUB-BASIN 7C at C134 
8A 0.60 
LG 0.35 0.35 2.99 1.01 1.00 
UI 53 53 64 180 222 262 296 328 373 420 
UI 511 657 6 4  542 473 425 376 328 290 254 
UI 211 152 94 87 
Ul 16 16 16 92 16 16 

67 53 53 
16 

28 
16 

15 

0 0 0 0 
0 

0 
0 

U1 0 0 0 0 0 
0 

K 8C142L 
m R.c.11 Flow Spllt 0lv.U.d Hydrograph DCl42L 
f)R M142L 

KK 142-18 
XII Channel Rout. From C142L 70 C18 
m ................................................ 
RS 22 F L W  -1 
RC 0.035 0.070 0.035 1- 0.006 
RX 8929.2 9929.2 10040.5 10055.8 10055.5 10084.8 10148.6 10407.5 
RV 710.5 705.5 704.1 702.7 701.3 703.9 707.1 710.5 
RL 1.66 701.3 

KK 70 
D1 SUB-BASIN 78 at C18 
BA 1.67 
LG 0.35 0.27 3.53 0.75 7.00 
UI 83 83 83 83 83 231 281 317 370 398 
UI 429 457 481 511 551 594 631 677 768 900 
UI 985 1104 997 894 817 758 711 669 635 581 
UI 541 506 476 432 405 381 328 280 238 178 
UI 146 146 139 136 136 108 83 83 
UI 64 25 25 25 25 25 

83 83 

UI 25 25 25 25 25 
25 25 25 

25 25 
25 

0 0 0 0 0 
0 

U' 0 0 0 0 
0 

0 
0 

Mr. to CIS1 and rout. Sand lank Wash or.rflow to qui1oto.a Wash w.t.rsh.d 
.t C12 

KK 8DlSOL 
m R.s.11 Flow Spllt 0lr.rt.d Hydrogr.ph DClSOL 
f)R DClSOL 

HEC-1 INPUT PAGE 54 

ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK CIS1 
m R.s.rv01v Rout. at CP151 At The Glla 8.nd Canel 
N A-8ENDER C-FLW F-ClSl-SPLIT 
RS 1 ELEV 742 
SV 0.0 2 3 12 24 45 83 124 172 230 
SV 241 252 296 321 333 365 380 408 446 485 
SE 742 743 744 745 746 747 748 749 750 751 
SE 751.2 751.4 752 752.4 752.5 753 753.2 753.5 754 754.5 
Sq 0.0 700 1300 1900 2500 3200 3800 4400 5100 5700 
Sq 5800 6100 6800 7500 8000 9100 10000 12000 17600 25WO 
?L 1.16 742.0 . .................................... . . EN0 . SCOTT AVENUE WASH ( k j o r  Basin 7 . 

8.nd.r Wash I Sand Tanka Y.sh 100-V..r 21-Hour HEC-1 Output 
Aprll 6. 1992 



2 3 W  
1 

22 

1 N W l  
¶-TIC D I M  OT STRUII NLTWRK 

LINE (V) m I m  (--a) OlVLRIIDN OR ~ l l ~  PLOW 

HO. (.) CCwlECma (*---) RETURN W DIVERTED OR W E D  P K U  

34 19  
V 
v 

R61-62 

Bel4.r Wash &Sand Tank. wash 100-V.ar 24-Hour HEC-I Output  
F11. I 9UT24.Hl .Hl  ApP$l  6 ,  1992 Seotlen 3.6.8.1 Pas. 28  



8.ld.r Wash Sand Tank. Wash 100-V..r 24-Hour HEC-I Output 
File - 8Ul24.Hl.Hl April 6 .  1992 







8.0d.r Wash L S*nd Tanka Wash 100-V..r 24-Hour HeC-1 Output 
Aprll 6. 1912 



8.nd.r Wash Send Tank. Wash 100-V..r 24-Hour HEC-I Output 
File - BLITZ4.Hl.Hl April 6. 1992 S.ctien 3.5.8.1 P.g. 33 



2297 v 
E l 6 1  

(...) I(UOfF ALSO COlPUlEO IIT.1. LOCITICU .......................................... 
rum H Y D K - ~ P H  PICWEE (HEC-1) : 

W V  1991 
VCRIICU 4.O.lE 

Run DATE 04104192 TIME 06~33137  : ......................................... 
U.S. A M V  CORPS OF CNBlNeERS : HYDRDLWIC ENQINEERINQ CENTER . 

so9  srcom, srnerr 
DAVIS. CALIFORNIA 96616 : 

(916) 661-1748 

f C W  G I U  BEND FLOW INSUIIIWCE STUOV PROJECT NO. 11369 
FED 90-67 

8.nd.r and Sand Tank W.sh.s (Wjor 6as lns  1. 2. and 7) 

O.nd.r Wash Sand Tank. Wash 100-Year 24-Hour HEC-I Ou tpu t  
F11. I IUT24.Hl .H l  A p r i l  6. 1912 Sec t i on  3.6.8.1 Pas. 34 



100-I... 21-Hour 0ur.tion s t o m  

04/06/92 Input F11.n-r B.nZ4.HI 

anwr CCuTRoL vrn1uLEs 
IPMT 
IPWT 

5 PRINT CONlRoL 
0 PLOT CMIII(OL 

W U L  0. HYDIKKUUPH PWT S l U E  

I T  HVMIOBIUPII T I K  MTA 
W I N  3 MINUTES I N  CPPVIATION INTERVAL 

I M T E  1-2 STARTING MTE 
IT lYE 1200 STARTING TIWE 

NQ 600 NUIBER W UYWOCIUPH MDIWITES 
WOITE I M P 2  EWIN6 DATE 
W T I ~  1757 ENDING TIME 
ICEWT 19 CENTURY WRU 

-ATION INTERVAL 0.06 W n S  
TOTAL T I W  USE 29.95 W R S  

WBLISU WITS 
ODAIWIBT AREA WARE UILES 
PRECIPITATION OEPTU INCUES 
LENGTH. ELEVATION FEET 
F W  CUBlC FEET PER SEEOK) 
STMUBE V O W  ACRE-FEET 
SURFACE AREA 
TWEDAWRE 

ACRES 
OEMEES FAUREWHEIT 

16 JO INDEX STOW NO. 1 
STRl 4.53 PRECIPITATION MPTW 
TRDI 0.01 TWSWSITION (YUIWIGE AREA 

'ION PATTEmI 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

27 JD INDEX STORM NU. 2 
STRM 
TRDI 

1.U PRECIPITATION DEPTU 
5.00 TRIIISWSITION ODAIWBT AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F11. - BkSTZ4.HI.Hl Bandor Wash b Sand Tanka Wash 100-Year 24-Hour HEC-1 
A p r l l  6. 1992 



r w x  Slow m. 3 
STW 1.30 PRECIPITATION DEPTH 
TllDl 10.00 TUNSWSITION OUINAOL AREI 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.- 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.02 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 
0.00 O.OO 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STOW K). 4 
STW 4.00 PRECIPITATlON DEPTH 
TWA 00.00 TRANSPOSITION DRIINADE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 
0.00 O.OO 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.04 0.04 0.04 
0.01 0.01 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

8.ld.r Walk k Sbnd Tank. Wash 100-V..r 21-Hour HEC-I Output 
F11. I 8Ul24.Hl.Hl Apr i l  6. 1992 S.C~<DD 3.6.6.1 P.0. 36 



INDEX STOW W. 6 
STW4 3.85 PRECIPITAT1OH DEPTH 
T R M  100.00 TWNSPOSITIW OMIHLbE A R E l  

0.nd.r Wash Sand Tank. Wash 100-1.w 24-Hour HEC-I 
Apr1l 6. 1992 



INDEX STOW NO. 8 
STW 3.53 PRCCIPITATION DEPTH 
TRDA 500.00 TRANSWSITION DRAINAGE AREA 

PRECIPITATIW PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.nd.r Wash Sand Tank. Wash 100-V..r 24-Hour HEC-1 Output 
F t l .  - BUT24.HI.HI Aprl l  6. 1992 S.ctien 3.6.0.1 Pas. % 



7 5 2  m M P U I  mWTllOL VARIABLES 
I P W  
I P M  

5 PRINT CCUTROL 
0 PLOT CCUTROL 

O U L  
I P H O l  

0. HVDRVAWPH PLOT SCALE 

IM 
0 PUNCH CMPUTEO HVWOUUPH 

I S A V I  
2 1  SAVE HVD1100111Pn CU THIS UNIT 

I S A W  
1 FIRST ORDINATE PUICHED OR s A v m  

TIMINT 
600 U S 1  ORDINATE -ED OR SAVE0 

0.050 TIME INTERVAL I N  M I S  

WARNINB CXCESS AT F U D I N E  LESS T M N  ZCRO FOR PERl00. EXCESS SET TO ZERO 
WARMINE EXCESS AT FUDIffi LESS T W  ZERO FOR PERIOD. EXCESS SET 10 ZERO 
WARNIWB Cxcrss  AT POPI= LESS TW zcm FOR PERIQ). EXCESS SET TO ZERO 
W A W I f f i  EXCESS AT FUDIR LESS T M N  ZERO FOR PER100 EXCESS SET TO ZERO 
WARNINO EXCESS AT POPINB LESS TMN zrao roe PCRIW: EXCESS srr TO zrao 
WARNIW EXCESS AT mm~ffi LUS TW ZERO FOR PERIW. r x c r s s  SET TO ztm 
WARWIffi EXCESS AT P O P I N E  LCSS TWN ZERO FOR PER100 EXCESS SET TO ZERO 
WARNINO EXCESS AT W I N E  LESS T M N  ZERO FOR ~ ~ ~ 1 0 0 '  EXCESS SET TO ZCRO 
WARNINO EXCESS AT FUDIffi LESS T W  ZERO FOR PERIW: EXCESS SET TO ZERO 

OUTPUT CONTROL 
IPRNT 
IPLOT 

?AL 
IM 

I S A V I  
Im 

T I M I N l  

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

600 
0.050 

WARNING EXCESS AT FUQIffi LESS T M N  ZERO FOR PERIW. EXCESS SET TO ZERO 

OUTPUT CONTROL 
IPRNT 
IPLOT 
OSCAL 
IPNCH 

I W T  
I U V l  
1SAv2 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 ! 

-----DS---ZOPEN1 E a l s t t n g  F i l e  Openad. Ft1.r BUl24.DfS 
U n i t r  71: OSS V.rSien8 6-FT 

-----0SS---MITE U n t t  7 1 '  V-VS. 3: /BENDER/ClSl/FLar/l1VIRl992/311IN/ClSl-SPLIT/ 
-----DS---ZYRITE Unit 71; Ver.. 3: IBEnOER/C15I /FW/ IWR1992/~ IN/C151-SPLIT/  

1 
R W F  S M R V  

F W  I N  CUBIC FEET PER S E W  
TIME IN w a s .   ARE^ IN WARE MILES 

B.nd.r I * h  L Sand lank. Wash 100-v.ar 2 4 - m u r  HEC-I O u t p u t  
A p r l l  6. 1992 



2 W I N E D  AT + 
W E D  TO + 

WTED TO + 
HVOOOBIUPII AT 

t 

WTED TO + 
HVDWGRAPH AT 

t 

HVOOOBIUPH AT 

WTED TO 

n v o ~ P I I  AT 

2 COMBINED AT + 
3 COHOINW AT + 

W E D  TO 
+ 

HVMWXIRAPH AT 
t 

72. 

230. 

226. 

22. 

13. 

23.. 

236. 

104. 

169. 

472. 

4se. 

40. 

2. 

IOU. 

647. 

643. 

128. 

107. 

ten. 

2a2. 

70. 

67. 

162. 

207. 

963. 

910. 

142. 

117. 

se. 

1-7. 

1062. 

to*. 

0.nd.r Wash k Sand Tanka Wash lOO-V..r 24-Hour HEC-1 Output 
A p r l l  6. 1992 6.etton 3.6.8.1 Pas. 40 



w w  TO 
t 7 4 7 7  I lSJS.  l 6 . W  5337. 1406. 1126. 53.61 

HYDRO6WFU AT + 1U 878. 13.60 283. 71. 57. 3.19 

2 COIItiZD AT + C77R I l l l76.  16.00 5U2.  14S2. 1164. 5S.M * HYwoBIupw AT 
I Q  2511. 13.76 896. 232. IIU . 5.30 

W E D  TO + R75-76 246.. 13.90 W. 227. 1SZ. S.30 

HIWWIUR( AT + 1R 1499. 12.80 443. 126. 1W. 2,90 

2 W I N E D  AT + C76 2982. 13.85 IZIU. 341. 274. 8.20 

W W  TO 
R76-77 2430. 15.55 1069. 268. 216. 8.20 

lmw6wml AT 
t I T  1412. 14.00 556. 150. 121. 4.67 

2 COI*1NW AT 
C77L 2860. 15.40 1430. 39.. 319. 12.87 

2 CCMINEO AT 
t c77 13685. 15.95 6540. 1762. 1412. 69.67 

W E D  TO + R77-79 13443. 16.30 6442. 1736. 1393. 69.67 

HVWOCJUPH AT + IW 337. 12.55 62. 17. 13. 0.53 

2 C(W1NED AT 
+ C79WP 13441. 16.30 6444. 1748. 1101. 70.20 

HYOw3nAPH AT 
+ 12 1499. 13.30 563. 161. 129. 4.77 

DIVERSION 10 
DC78L 7 13.30 197. 52. 41, 4.77 

HVM)(WUPII AT 
+ DC7- 923. 13.30 366. 109. 88. 4.77 

ROUTED TO 
+ 78R-79 562. 14.00 145. 36. 29. 4.77 

HVDw3nAPH AT 
t IV 1126. 12.95 266. 71. 57. 2.16 

2 CCMINW AT 
C79WP 1-9. 12.95 395. 103. 83, 6.93 

@ :  2 CONBINEO AT C79 1 3 4 s .  16.30 65EU. 1821. 1439. 77.13 

DlVElUlON TO 
DC79L 6761. 16.30 3679. 1074. 681. 77.13 

HYORa3WPH AT 
+ DC79R 6578. 16.30 2830. 733. M. 77.13 

ROUTE0 TO 
+ 7%-81 6%. 16.95 2746. 707. 566. 77.13 

HYORQGMPH AT 
8DC79L 6761. 16.30 3679. 1074. 861. 77.13 

W E D  TO 
79L-80 MB.. 15.50 3646. 1057. 847. 77.13 

DIVERSION TO 
Dm4L 6547. 16.50 3606. 1047. 839. 77.13 

HYOROWPH AT 
+ DU)OR 1%. 16.50 40. 10. 8. 77.13 

ROUTED TO 
+ WR-81 11. 17.80 1. 0 .  0. 77.13 

HYDOOOlUPH AT 
1X 13S4. 12.90 301. 75. 60. 2.62 

3 COIINEO AT 
-1 6308. 16.96 2760. 765. 613. 79.75 

DIVCRSlON TO 
+ W I L  4373. 16.95 2122. 596. 478. 79.75 

H Y D W P H  AT 
t W l R  1908. 16.95 625. 165. 132. 79.75 

+ - WTEO TO 
a l l - 8 2  1673. 18.80 W. 153. 122. 79.75 

HVD006MPH AT 
+ 8 W I L  4373. 16.95 2122. 5961 478. 79.75 

W E D  TO + 8lL-82 3970. 18.50 1962. 539. 432. 79.75 

HlDw3nAPH AT 
+ IY 2100. 13.35 597. 149. 120. 5.32 e + 

3 W I N D  AT 
W2 56U). 18.65 2511. 799. 610. 85.07 

DlVERSlDl 10 

8.nd.r W.*h L Sand Tank* Wash IOO-Y..r 24-Mur HEC-I Output 
F i l e  - 8LIT24.HI.HI April 6. 1992 S . ~ t l ~ l  3.5.8.1 Pal. 41 



HI-PII AT 

R M L D  TO 

HI-FU AT 

2 C041NED AT 

HI-m AT 

RMm TO 

HmOWlUPH AT 

R M L D  TO 

2 CCWIINED AT 

ROUTE0 TO 

MY-ffl AT 

HVDROBRIW AT 

3 CW8lNED AT 

ROUTED TO 

HYDRWrUPH AT 

HYDRQORIPH AT 

3 CCMINEO AT 

RQRLD TO 

HVDRWrUPH AT 

RQUTLO TO 

HVDWRAPH AT 

2 COWINED AT 

R M E D  TO 

HVDROBRIPH AT 

HVDRWrUPH AT 

4 M I N E D  AT 

W E D  TO 

HVDRMRAPH AT 

W E 0  TO 

DIVERSION TO 

nv-PH AT 

m m  TO 

HV-PH AT 

2 COII8INLD AT 

R M L D  TO 

HVDROBRlPH AT 

R M L D  TO 

n v o w m P n  AT 

8.md.r Wash L Sand Tanka Wash 100-1a.r 24-Hour HEC-1 Ou tpu t  
A p r l l  6, 1992 



2 CumlNW AT 
+ 1830. 12.65 347. 88. 71. 6.53 

R M W  TO 
t W - 9 6  5 13.60 334. 83. 67. 6.53 

H- A I  
t 2C 1950. 12.70 672. 187. I=. 2.32 * + 

HVWQPIUPH AT 
20 2985. 12.65 976. 271. 218. 3.37 

5 tO*mED LT 
+ C96 12315. 13.50 5392. 1457. 1169. 32.64 

R M W  TO 
RH-97 11514. 14.25 5175. 1379. 1106. 32.64 

WDROamm AT 
2P 2330. 32.65 616. 163. 133. 3.51 - 

2 coulnro AT 
+ C97 11891. 14.25 5619. 1513. 1213. 36.15 

R M W  TO 
97-100 11570. 14.60 5571. 1490. 1194. 36.15 

llmnmluw AT 
t W 1660. 12.85 496. 136. 109. 2.91 

m w  TO 
~ o & o 9  1313. 13.25 313. 78. 63. 2.93 

MYWQPIUW AT 
+ 2R 1343. 12.80 293. 78. 62. 2-67 

2 W I N E D  AT 
C99 2243. 13.05 597. 154. 123. 5.60 

W E D  TO 
+ 99-100 2039. 13.40 501. 125. 100. 5.60 

HYDIIOWPH AT 
+ 25 1143. 12.50 192. 50. 40. 1.82 

3 CWINEO AT 
+ ClOO 11974. 14.55 6011. 1611. 1291. 43.57 

W E D  TO 
IOOlOl 11801. 14.75 5976. 1598. 1281. 43.57 

Hmr(001UPH AT 
+ 21  2329. 13.50 952. 267. 214. 4.90 

2 W l N W  AT 
t ClOl 1 2 .  14.75 6726. 1815. 1455. 18.47 

R M E D  TO 
+ 101102 12367. 15.10 6628. 1777. 1424. 18.47 

e HVDr(001UPH AT 
2U 727. 12.65 139. 37. 29. 1.38 

2 W I N E D  AT 
C102 12365. 15.10 6678. 1804. 1446. 49.85 

R M E D  TO 
+ 102103 12182. 15.30 5625. 1787. 1432. 49.85 

HYORQCJUPH AT 
+ 2V 3205. 13.40 1231. 345. 277. 7.57 

2 CCHOINED AT 
+ GI03 12871. 15.30 7502. 2067. 1657. 57.42 

W T E D  TO 
+ 103107 12258. 16.40 7297. 2030. 1627. 57.42 

HVDIIOWPH AT 
2V 3882. 13.10 1.61. 390. 313. 6.29 

W E D  TO 
+ 104105 3173. 14.10 1124. 282. 226. 6.29 

nmr(001Upn AT 
+ 2X 4574. 13.75 2066. 584. 469. 10.31 

2 W I N W  11 
+ C105 7037. 13.95 3030. 827. 664. 16.60 

ROVTED TO 
+ 106107 6071. 16.15 2945. 804. 645. 16.60 

HYWQPIUPH AT 
t 21  4610. 14.00 1760. 455. 365. 13.40 

3 W I N E D  AT + C107 17469. 15.35 10352. 3054. 2448. 87.42 

nYDR061UPn AT 
+ 280 2154. 12.50 532. 1%. 111. 2.40 

W T W  TO 
t 108111 1920. 13.25 513. 129. 103. 2.40 

HVWOBlVlW AT 
22 2733. 13.25 1029. 275. 221. 5.10 

W E D  TO + 110111 2297. 14.30 WE. 230. 184. 5.10 

@ +  MYDr(001UPM AT 
uU 2471. 13.05 605. 154. 123. 3.73 

3 CWdIWED AT 

8.nd.r W..h k Sand Tank. L.h 1W-Year 24-nour HEC-1 output 
F i l e  - OUT24.nl.H1 Apr i l  6. 1992 Sectgen 3.5.8.1 Page 43 



R M E D  TO 

HI- AT 

3 EOI INLD AT 

W E D  TO 

HVDRlDlWl AT 

z CO*anm AT 

HVDROOIUR( AT 

ROUTED TO 

n v c m e w n  AT 

2 cmznm AT 

ROUTw TO 

HVDROOIUR( AT 

2 COIIIINED AT 

OlVERSIUl TO 

HYDROORAM AT 

RWTED TO 

HVDROOMM AT 

W T E D  TO 

HVMUWlUFU AT 

3 COIIIINU) AT 

n w e D  TO 

HVWWRIPH AT 

2 UWIINED AT 

HVMIOQRLPH AT 

HVDRWlUPH AT 

WTEO TO 

3 CODINEO AT 

ROUTED TO 

HVORC4MPW AT 

2 CW8INED AT 

W E D  TO 

HVDWWAPH AT 

2 CODINLD AT 

ROUTED TO 

HrnW36lAM AT 

HVDlYlORIM AT 

2 COWINLD AT 

W E D  TO 

1022. W .  387. 11.23 

1637. 443. 366. 11.23 

6 U .  1s. 110. 4.- 

11731. 3484. 2793. 103.03 

11630. 3454. 2 7 M .  103.03 

66. 17. 13. 0.64 

11630. 3466. 2777. 103.67 

1306. 336. 269. 6.69 

llpo. 311. 249. 6.69 

1083. 273. 219, 6.76 

2161. 666. 446. 13.46 

2113. 644, 43&. 13.46 

630. 140. 113. 2.22 

2663. 666. 636. 16.67 

866. 232. 186. 16.67 

1667. 436. 349. 15.67 

1649. 426. 341. 16.S7 

1041. 276. 220. 4.13 

1031. 271. 218. 4.13 

139. 36. 28. 0.89 

2618. 697. 666. 20.69 

2420. 662. 623. 20.69 

636. 161. 129. 4.19 

2672. 780. 631. 24.80 

764. 198. 159. 5.18 

866. 232. 186. 16.67 

566. 142. 114. 16.67 

3421. 1087. 871. 30.06 

3346, 1061. 860. 30.06 

86. 22. 17. 0 .91 

3346. 1078. e44. 30.97 

3'aE. 1067. 847. 30.97 

746. 194. 156. 6.61 

3690. 1212. 971. 36.46 

3666. 1203. 964. 36.46 

1376. 363. 283. 9.51 

132. 33. 26. 0.85 

1492. 381. 306. 10.45 

1444. 372. 298. 10.45 

Tank. wash 100-v..r 24-Hour HEC-1 output 
Apr i l  6 .  1992 Seet$O1 3.6.8.1 Pal. 44 



HI- AT 

2 C W l m o  AT 

W W  TO 

H I M  A 1  

2 C W l N W  AT 

W E D  TO 

2 CCUBINFD AT 

ROUTED TO 

HmRWlUPn A 1  

HVDR001UPn AT 

3 CWOINED AT 

2 K W I N E D  AT 

W E D  TO 

HVORO6RAPH AT 

ROUTED TO 

HVDRGGMPH AT 

2 COWDINED AT 

ROUTED TO 

HVORGGMPH AT 

2 CDIDINED AT 

ROUTED 10 

HVORGGMPH A 1  

ROUTED TO 

2 COWDINED AT 

ROUTED TO 

2 COWDINEO AT 

W E 0  TO 

HVOIIOWUPH AT 

HVORGGMPH AT 

3 CDIDINED AT 

DIVERSION 10 

HVDROBlUffl AT 

ROUTED TO 

- 2 CDIBINED A 1  

ROUTED 10 

DIVERSION TO 

HVDRGGMW AT 

DIVERSION 10 

H*WWIUPH AT 

Tank. Wash lOO-Y..r 24-Hour HEC-I O u t p u t  
A p r i l  6. 1992 



m L D  TO 

H V D l O s l W n  AT 

wulm TO 

a co*rnrn AT 

m m  TO 

H m E W U M  AT 

I I M C O  TO 

m L D  TO 

2 M I N E 0  AT 

m m  TO 

n v m m  AT 

2 W I N E D  AT 

nvDIIWUPn AT 

DIV~UICU TO 

HVDW3RAW AT 

W E D  TO 

HVMlOGIUPH AT 

n v m m  AT 

3 Cffl6fNEO AT 

W E 0  TO 

DlVERSlOW TO 

n v m w  AT 

RWTCO TO 

n v o m w  AT 

2 CDnBlNEO AT 

HVMlOGIUPn AT 

H Y W W l U P n  AT 

ROUTE0 TO 

HVORoPIuPH AT 

2 f O U I N E 0  AT 

H V W W l U P H  AT 

ROUTE0 TO 

NOM4L LND OF HEC-I 



U.S. A N Y  CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERING CENTER : 

609 SECOND STREET 
DAVIS. CALIFORNIA 95616 

(916) 551-1748 

FLOOO HYDRffirUPH PACKAGE (HEC-1) : 
W Y  1991 

VERSlON 1.0.1E 

RUN DATE 03/25/92 TIME 12:03:14 : ......................................... a 
X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X x x  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS P R O l W  REPLACES ALL PREVIWS VERSIONS OF HEC-1 K W  AS HECl (JAN 73). HEClGS, HECIDB. AND H E C I N .  

1 HEC-I INPUT PAGE 1 

LINE I D  ....... 1.......2... .... 3 ....... 4.......5.......6.......7.......8..... .. S.... . . I0  

1 I 0  FCDW: GILA BEND FLOOO INSURANCE STUDY PRWECT NO. 11358 
? I D  FCD 90-67 .- 
3 ," 
4 I D  Q u i l o t o l .  and Slus.da Wash.. (Major Basins 3. 4. 5, and 6) 
5 I D  
6 I D  100-Year 24-Hour D u r s t l o n  S t o m  
7 I D  

$ ! j l  03/25/92 I n p u t  Fi1.n.m: SM24.Hl 

16 
." 
I D  Green h WPT Loss Rst. Method 

11 I D  S-Graph U n t t  Hydrograph 
12 I D  N o m a 1  Depth  R o u t l n g  

3K 
SUB-BASIN 

8 .94  
0 .35  0.34 

2 5 1  251 
824 824 

1407 1433 
1989 2137 
2857 2702 
1923 1803 
1227 1216 

444 444 
290 2 5 1  

77 7 7  
77 7 7  

1.00 
251 

1077 
1588 
2692 
2346 
1603 
962 
432 
251 

77 
77 

INPUT PAGE 2 

LINE I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

53  KK C l S l  
54  DI R e t u r n  Hydrograph f rom C15IZR-QI A-BENDER C-FLW F - C I S ~ - S P L I T  
55  ZR -QI A-BENDER C-FLW F-CI51-SPLIT 

56  KK C12I 
57 Kn Combin. 3K + C I S 1  
58  HC 2 339.24 

59  KK C120 
50 KH R.s.rvolr Rout. a t  C12 A t  Th. G i l a  Bend Canal 
5 1  RS I ELEV 730 

Sauced. Wash h Q u i l o t o s a  Wash 100-Yaar 24-Hour HEC-I O u t p u t  
FI~. - SWZ~.~I.HI Marsh 30. 1992 S e c t t o n  3.5.8.2 P.9. 1 



LINE 

93 
9 4  

KK OCl2R 
111 Main f l o w  a t  C12 1. i n  th. r i g h t  ch.nn.1 (C12R 
m 
m C12R i s  out f low f r a  t h e  2 s e t s  of sulv.rts p l u s  w e i r  f l o w  ov-r 
M t h e  G i l a  Band C.n.1 n o r t h  i n t o  R12-14. The d4v.rt.d f l o w  4 %  
m ". nF.9, addad t o  th. ponding a t  C I I .  C36. and C53. 

KK R12-14 
DI Ch.nn.1 Rout. F r a  C12 To C14 
0 4  R.pv.s.nt.tiv. Of X-SECT. 3M2 
RS 4 F L W  -I 
PC 0 .036 0 .033 0 ,035 3200 0 . 0 0 1  
RX 4010.0 5010.0 5066.0 5072.0 5087.0 5102.0 5147.0 5483.8  
RY 100.6 95.6 9 5 . 9  85 .6  86 .6  94.8 94.2 100.6 

RL 9.78 8 5 . 6  

KK Rl4-13 
M Chann.1 Rout. P r a  C14 To C13 
0 4  X-SECT. 314 

2 1  
RS 6 F L W  - 1 
RC 0 .036 0.033 0.035 6200 0 . 0 0 3  
RX 4010.0 5010.0 5056.0 5072.0 5087.0  

HEC-1 INPUT 

I D  ....... 1.......2.......3.......4....... 5.  

RY 100.6 9 5 . 6  9 5 . 9  85 .6  8 5 . 6  

R L  10.00 85 .6  . Move t o  Top o f  Major 8asin  3 

3F 
SUB-BASIN 3F a t  C1 

12.14 
0.22 0 .35  3 . 9 9  

303 303 303 
672 870 870 

7 8  1833 1893 
2401 2483 2619 
3131 2687 2356 
1786 1768 1741 
I 4 5 1  1423 1393 
1161 1095 1039 
800 784 741 
662 633 633 
497 464 387 
332 332 332 
232 232 232 
232 232 211 
148 148 148 
148 148 I 4 8  
58  58  58  
58  58  58  
58  58  58  
58  58  58  
58  58  58  

0 0 0 

5102.0 5147.0 5483.8 
PAGE 3 

...... 6 ....... 7 . . . . . . . 8 . . . . . . . 9 . . . . . .  10 

94.8 9 4 . 2  100.6 

121 KK R1-3 
122 101 Channel Rout. F r m  C l  To C3 
123 M X-SECT. 361 
124 RS 22 F L W  - 1  
125 RC 0 . 0 6 0  0.049 0 .070 13600 0.010 
126 RX 4012.0 5012.0 5054.0 5064.0 5121.0 5136.0 5242.0 7602.0 
127 RY 99.7 94.7 93.4 90.2 91.7 94.7 92.9 9 9 . 7  
128 RL 0.65 90 .2  

3E 
SUB-BASIN 3E a t  C2 

4 .00  
224 
858 

1618 
2656 
1371 
1096 
858 

INPUT 

LINE I 0  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

PAGE 4 

S.uc.d. wash L Qui1oto.a W.sh 100-Year 24-Hou* HEC-1 Output 
FIT. - S M 2 4 . H I . H I  March 30. 1992 Sact ion 3.5.8.2 Page 2 





267 
261) 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 

1 

LlNE 

283 

1 

LlNE 

KK R7-90 
DI Ch.nn.1 Rout. From C7 To C90 
DI R.pr...ntativ. O f  X-SECT. 3D1 
RS 8 F L W  - 1 
RC 0.060 0.044 0 .050 9200 0 . 0 1 1  
RX 4066.0 5066.0 5129.0 5159.0 5291.0 5296.0  5371.0  6331.0 
RY 98.1  93 .1  94 .7  91.2 90 .0  9 2 . 8  93.3 98 .1  

RL 1.73 90.0 

KK 34 
0 4  SUB-BASIN 3A a t  C5 

HEC-1 INPUT PAQE 8 

ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK R6-90 
DI Channel Rout. From C5 To COO 
DI X-SECT. 381 
RS 4 1  F L W  - 1  
RC 0.050 0.049 0 .060 34000 0 .014 
RK 4129.0 5129.0 5153.0 5159.0 5184.0 5193.0 53b5.0  7275.0 
RY 101.0 96 .0  94.7 91.0 9 0 . 8  9 3 . 8  9 1 4  101.0 

RL 0.79 90 .8  

S.us.d. wash L Qu$lotos. Wash 100-Year 24-Hour HEC-1 Output 
Harsh 30 .  1992 S.ction 3.5.8.2 Pal. 4 



337 KK R90-8 
338 m Chann.1 Rout. From C90 To C8 
339 DI R.pr.s.ntatlv. 0 1  X-SECT. 311 
340 RS 6 F L W  - 1  
341 RC 0.050 0.059 0.050 7200 0 .009 
342 RK 5069.1 5261.0 5330.0 5365.0 5392.0 5402.0 5996.0 6122.0 
343 RV 96.7 91.7 94 .1  91 .0  90.7 94.0 94.2 98.5 
344 RL 0 .64  90 .7  

38 
SUB-BASIN 38 

6.42 
0 .35  0 .35  3.50 0 . 2 9  

198 198 198 198 
662 760 760 900 

1170 1228 1274 1328 
1986 2219 2294 2535 
I 8 5 0  1771 1701 1639 
1202 1165 1126 1037 
602 570 570 367 
326 326 311 198 
198 94 61  6 1  
6 1  6 1  61  6 1  
6 1  61  

0 
6 1  

0 0 0 

364 KK R8-9 
365 liW Ch.nn.1 Rout. F r o .  CB To C9 
366 DI X-SECT. 311 
367 US 45 F L W  - 1  
368 RC 0 . 0 5 0  0 . 0 5 9  0 .050 42000 0 .009 
369 RX 5069.1 5261.0 5330.0 5365.0  5392.0 5402.0 5996.0 6122.0 

HEC-1 INPUT 

LINE 

370 
371 

31  
SUB-BASIN 3 1  

5.10 
0 . 3 5  0 . 3 5  3 .50  

124 124 124 
220 406 406 
605 651 661 
8 5 1  876 917 

1463 1406 1531 
1200 1157 1119 
866 836 795 
605 591 568 
278 219 219 
203 203 199 
124 124 124 
38  38  38  
38 38  38  
38  38  

0 38 0 0 

402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 

LINE 

PAGE 9 

........ 
m Chann.1 Rout. From C9 To C10 
m Revised 1nt.rpalatlon of K-SECTS. 3J1 and 352. 
RS 53 F L W  - 1 
RC 0.050 0 .050 0.060 47000 0.007 
RX 4940.4 5089.0 5172.0 5191.0  5236.0 6252.0 5309.0 6642.1 
RV 99.9 93 .9  93.9 8 9 . 1  88.9 94 .1  93.6 99.9 

RL 1 .73  8 8 . 9  

35 
SUB 

11.25 
0.35 

189 
189 
726 
973 

1177 
1502 
2166 
1969 
1556 
1210 
927 

0 . 0 0  
189 
189 
8 7 1  

1062 
1320 
1742 
24- 
1742 
1452 
1108 
8 7 1  

INPUT PAGE 

5aus.d. Wash h Qui loto l .  Wash 100-Year 24-Hour HEC-1 Output 
Film - SM24.Hl .HI  Marsh 30. 1992 





517 m X-SECT. ~ C I  
518 RS 45 F L W  -1 
519 RC 0.060 0.043 0.060 24800 0.006 
520 RX 4054.0 5054.0 5066.0 5076.0 5133.0 5151.0 5214.0 6054.0 
521 RY 101.2 96.2 95.8 92.8 93.3 95.5 97.0 101.2 
522 

?L 1.55 92.8 

1 

LINE 

4C 
SUB-BASIN 4C 

12.33 
0.31 0.35 3.77 
264 264 264 
264 264 847 
1216 1259 1294 
1614 1644 1710 
2166 2258 2433 
34% 3251 3094 
2318 2252 2186 
1707 1689 1606 
1287 1216 1216 
717 468 468 
434 434 434 
264 254 264 
81 81 81 
81 81 81 
81 81 81 
81 81 81 
0 0 0 

KK CZ8 
m cabin. 1127-28 + 4c 
?C 2 

HEC-I INPUT PAGE 13 
ID ....... 1 ....... 2.......3.......4.......5.......5.......7.......8.......9...... 10 

547 KK R28-29 
548 KJ4 Channel Rout. From C28 To C29 
549 D1 R.pr...nt.tlv. Of X-SECT. 4Cl 
550 RS 6 FLOW -1 
551 RC 0.060 0.043 0.060 7000 0.022 
552 RX 4054.0 5054.0 5056.0 5076.0 5133.0 5151.0 5214.0 6054.0 
553 RY 101.2 96.2 95.8 92.8 93.3 95.5 97.0 101.2 
554 RL  2.17 92.8 

4E 
SUB-BASIN 4E at C20 

4.- 
0.25 0.35 4.11 
124 124 124 
330 358 358 
744 757 795 
1010 1055 1125 
1034 973 930 
724 7 6  589 
575 573 545 
427 427 420 
305 305 305 
260 260 260 
159 159 159 
136 136 136 
95 95 95 
61 61 61 
61 61 61 
42 24 24 
24 24 24 
24 24 24 
24 24 24 
24 24 24 
24 24 24 
0 0 0 

581 KK R20-21 
582 m Chann.1 Rout. From c20 TO c21 
583 D( R.pr.s.ntatlv. Of X-SECT. 461 
584 RS 8 F L W  
585 

-1 
RC 0.070 0.049 0.060 15400 0.013 

586 RK 4015.0 5015.0 5070.0 5080.0 5110.0 5119.0 5149.0 6249.0 
587 RY 101.7 96.7 93.9 90.6 91.0 95.0 96.2 101.7 
5ea 

?L 2.58 90.6 

589 KK 4F 
590 XW SUB-BASIN 4F 
591 8A 6.16 
592 LG 0.27 0.35 4.14 0.49 10.00 
593 UI 215 216 216 216 215 216 216 475 621 638 
594 UI 828 855 994 1133 1261 1312 I380 1454 1537 1593 

HEC-1 INPUT PAGE I4 
LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

S*Us.de Wash 6 Qu1loto.e Wash 100-Y..r 24-Hour HEC-I Output 
Fi1. - S6924.HI.Hl Merch 30, 1992 



LINE 

1 

LINE 

KK R21-23 
131 Channel Rout. Frm C21 To C23 
131 X-SECT. 4Gl 
RS 11 FLW -1 
RC 0.070 0.049 0.060 8000 0.010 
RX 4015.0 6016.0 5070.0 5080.0 5110.0 5119.0 6149.0 6249.0 
RY 101.7 96.7 93.9 90.6 91.0 95.0 96.2 101.7 

RL 0.84 90.6 

0.00 
106 
303 
666 
870 
933 
622 
509 
412 
286 
242 
173 
135 
115 
81 
52 
52 
52 
20 
20 
20 

INPUT 

KK R22-23 
m Chann.1 Rout. From C22 To C23 
W X-SECT. 462 
RS 13 F L W  -I 
RC 0.050 0.060 0.050 14200 0.011 
RX 4015.0 5015.0 5030.0 5048.0 5084.0 5096.0 5201.0 7381.0 
RY 103.6 98.6 97.7 89.5 88.0 92.3 92.7 103.6 

?L 1.46 88.0 

46 
SUB-BASIN 46 

7.70 
0.27 0.35 4.08 
229 229 229 
550 731 879 
1542 1 6  1670 
2565 2730 2944 
1412 1379 1353 
1099 1077 I056 
788 788 738 
551 559 528 
377 377 377 
293 289 251 
176 176 176 
176 120 112 
112 112 112 

44 
44 44 

44 
44 

44 44 44 44 
44 44 

44 44 44 44 
0 0 0 

KK R23-29 
131 Ch.nn.1 Rout. From C23 To C29 
131 X-SECT. 451 
RS 41 F L W  -1 
RC 0.060 0.040 0.070 38800 0.009 
RX 4010.0 5010.0 5106.0 5118.0 5187.0 5202.0 5499.0 6039.0 
RY 99.0 94.0 93.8 90.0 90.0 95.3 96.3 99.0 
RL 2 3 4  90.0 

PAGE 15 

HEC-I INPUT PAGE 16 

....... ID 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

4J 
SUB-BASIN 4J 

6.09 
0.33 0.35 
153 163 
536 535 
870 913 
1245 1276 
2134 1992 
1337 1294 
936 860 
468 468 
267 267 

Saucad. wash & quilotos. Wash 100-Year 24-Hour HEC-I Output 
March 30. 1992 s.ction 3.5.8.2 Pas. 8 



711 KK R29-31 
712 W Channel Rout. F r a  C29 To C31 
713 k24 X-SECT. 4K1 
714 RS 12 F L W  - 1  
715 PC 0.070 0 .031 0.060 18000 0.008 
716 RX 4949.3 5180.0 5280.0 5266.0 5380.0 5386.0 5449.0 5504.7 
717 RV 95.8  90 .8  88.7 8 7 . 0  86.6 89 .1  89.7 95 .8  
718 

!L 3.03 85.6 

4K 
)01 KK SUB-BASIN 4K 
BA 3 .91  
LG 0 .35  0 . 3 5  3 .50  
U I  115 115 115 
U I  379 417 443 
U I  652 681 716 
U I  1025 I l l 5  1192 
U I  1175 1120 1070 
U I  779 738 712 
U I  500 443 435 
U I  203 190 190 
U I  115 115 115 

35 35 35 
U I  U1 35 35 35 
U I  35 35 35 
U' 0 0 0 

HEC-I INPUT PAGE 17 

LINE I 0  ....... 1 ....... 2. ...... 3 ....... 4 .  ...... 5 ....... 5 . . .  .... 7 ....... 8 . . . . . . . 9 . . . . . .  10 

739 KK R31-32 
740 DI Channel Rout. From C31 To C32 
741 DI Repr...ntativ. Of X-SECT. 4K1 
742 
743 

2 1  
RS I 2  F L W  - 1  

744 RC 0.070 0.031 0.060 20500 0 .010 
745 RX 4949.3 5180.0 5280.0 5285.0 5380.0 5386.0 5449.0 5604.7 
746 RY 95.8 90 .8  88.7 8 7 . 0  85.6 89 .1  89.7 95 .8  
747 eL 3 .21  8 6 . 5  

LINE 

KK R24-25 
DI Ch.nn.1 Rout. F r m  C24 To C25 
rn Rcpr.sent.tiv. Of X-SECT. 681 
RS 59 FLOW - 1  
RC 0 .070 0.045 0.060 20000 0.001 
RX 4552.5 5037.5 5075.0 5088.0 5133.0 5145.0 5195.0 5555.0 
R I  101.0 95.0 95.5 91.5 90.0 96.8 97.3 101.0 
RL 0 . 7 3  90.0 

HEC-1 INPUT PAGE 18 

I D  ....... 1 ....... 2. .  ..... 3.......4.......5.......5.......7.......8.......9...... 10 

KK 41 
SUB-BASIN 4 1  2 .... 

sauc-d. wash I qulroto.. w.sh 100-ye.r Z ~ - H O U ~  HEC-I output 
F l l .  - SW24.HI .Hl  Marsh 30. 1992 



807 KK R25-30 
BM) KM Ch.nn.1 Rout. Fra C26 To C30 
809 KM X-SECT. 4L2 
810 RS 35 FLW -1 
811 ac o.oso 0.047 0.050 ~ ~ m o  0.012 
812 RX 4033.0 5031.0 5069.0 5084.0 5129.0 5138.0 5158.0 5425.8 
813 RY 100.6 95.6 94.8 9.7 91.0 93.2 96.0 100.6 
814 

?L 
1.68 91.0 

SA 
SUB-BASIN 5A at C39 

9.04 
0.26 0.25 8.60 
247 247 247 
711 711 780 
I546 1591 1574 
2280 2424 2609 
1779 1674 1618 
1317 1294 12U) 
1016 999 981 
755 554 554 

10.00 
247 
949 
1802 
3017 
1498 
1190 
949 
628 

INPUT 

LINE ID ....... 1.......2.......3.......4.......5.......5.......7.......8.......9..... . 10 

840 KK 1139-40 
841 M Ch.nn.1 Rout. F r a  C39 To C40 
842 M K-SECT. 681 
843 RS 10 F L W  -1 
844 RC 0.070 0.045 0.060 11400 0.009 
845 RX 4562.5 5037.5 5075.0 5088.0 5133.0 5146.0 5195.0 5566.0 
845 RY 101.0 9 95.5 91.5 90.0 95.8 97.3 101.0 
847 ?L 1.10 90.0 

LINE 

PAGE 19 

KK C40 
KM Cmbln. R39-40 + 68 
HC 2 

HEC-I INPUT PAGE 20 

....... ID 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

873 KK DC4OR 
874 KM Haln flow at C4O 1 %  In th. Rlght 0hann.l (C40R 
876 M D4v.rt.d flow (og ?.cord) go.. lnto the left cb.nn.l (C4OL) 
876 OT DC4OL 
877 01 0 I5 50 110 345 900 1660 3500 6800 15300 
878 a, 0.0 0.0 0.0 15.0 125.0 350.0 750.0 1400.0 2500.0 3700.0 

879 KK 40R-30 
880 KM Ch.nn.1 rout. ~ight flow spllt at C40 from C4O To C30 
881 M X-SECT. 4L1 
882 RS 32 FLW -1 
883 RC 0.050 0.051 0.050 26600 0.009 
884 RX 4015.0 5016.0 5159.0 5204.0 5261.0 5256.0 5283.0 6383.0 

S.us.d. Wash L Qui1oto.a W..h 100-Year 24-Hour HEC-I Output 
File - S424.Hl.Hl Harsh 30, 1992 



4L 
SUB 

9.49 
0.32 

212 
212 
996 

1315 
1894 
2475 
1738 
1281 
865 
374 
343 
212 

65 
65 
55 

0 
0 

KK R30-32 
kn Channel Rout. F r o .  C30 To C32 
kn R.pr.s.nt.tiv. O f  X-SECT. 412 
RS 18 F L W  -1  
RC 0.050 0.047 0.050 20600 0.009 
RX 4033.0 5033.0 5069.0 5084.0 5129.0 5138.0 51W.0 5426.8 
RV 100.6 95.6 94.8 91.7 91.0 93.2 95.0 100.6 

RL 0.90 91.0 

HEC-I INPUT PAGE 21 

I D  ....... 1 ....... 2... .... 3.......4.......5.......6.......7.......8.......9...... 10 LINE 

W 
SUB. 

3.42 
0.35 

124 
475 
853 

1533 
865 
475 
203 

38 
38 
38 

0 

KK DC32R 
kn Main f l o w  a t  C32 1% i n  th. r i g h t  channel (C32R) 
kn 0iv.rt.d f low (W ?.co?d) 90.. tnto th. l e f t  ch.nn.1 (C32L) 
DT DC32L 

0 105 615 1875 4250 7900 12700 l 5000  
0 30.0 275.0 775.0 1500.0 3100.0 4500.0 5300.0 ?= 

KK R32-33 
kn Channel Rout. From C32 To C33 
kn 1nt.rpolat.d XSECT. betw..n U(1 end ~2 
RS 45 FLW -1  
RC 0.040 0.041 0.040 48400 0,007 
RX 4350.0 5350.0 5421.0 5430.0 5479.0 5500.0 5583.0 5857.7 
RV 99.8 94.8 93.6 90.4 90.5 94.0 95.4 99.8 

RL 1 .21 90.4 

... 
SUB-BASIN 4N 

7 <. 

0.27 0.00 
143 143 
234 470 
558 581 
844 852 

1097 1116 
1595 1736 
1459 1419 
1135 1108 
856 842 
558 658 

HEC-1 INPUT 

143 143 
549 549 
766 772 
945 998 

7 1392 
1784 1704 
1265 1232 
968 968 
748 721 
522 412 

PAGE 22 

LINE 

Sauc.d. Wash & Quiloto.. Wash 100-Year 24-Hour HEC-1 Output  
F i lm  - ShQ24.Hl.Hl March 30. 1992 



978 KK R33-34 
979 101 Channel Rout. F r m  C33 To C34 
980 IM R.pv.s.nt.tlv. 01 X-SECT. 581 
981 RS 27 FLW -1 
982 RE 0.050 0.0.8 0.050 19200 0.006 
983 RX 3447.0 5090.0 5240.0 5247.0 5289.0 5299.0 5377.0 5647.0 
984 RV  98.4 92.3 91.3 89.2 89.7 91.1 95.0 98.4 
985 RL 0.76 89.2 

1 

LlNE 

- 
SUB-BASIN 40 

5.50 
0.35 0.35 3.56 
134 134 134 
263 441 441 
657 716 718 
936 9 6  998 
1555 1493 1741 
1216 1238 1197 
915 892 857 
657 622 617 
237 237 237 
220 220 158 
134 134 121 
41 41 
41 41 41 

41 
0 

41 
0 0 

HEC-1 INPUT PAGE 23 

I0 ....... 1.......2.......3.......4.......5.......5.......7.......8.......9...... 10 

KK 32L-35 
X1I Ch.nn.1 Rout. From 1.ft C32 flow .plit frm C32 To C35 
KU 1nt.rpol.t.d XSECT. b.tw..n 5A1 and 5A2 
RS 49 FLU4 - 1 
RC 0.060 0.054 0.050 45000 0.007 
RX 4777.8 5125.0 5259.0 5274.0 5297.0 5313.0 5405.0 5787.3 
RY 100.1 95.1 92.7 90.4 90.1 93.5 95.8 100.1 

RL 1.15 90.1 

<" 

SUB-BASIN 5A 

1046 KK R35-36 
1047 XII Channel Rout. From C35 To C36 
10.8 DI X-SECT. 581 
1049 RS 25 F L W  -1 
1050 RC 0.050 0.0.8 0.050 24500 0.006 
1051 RX 4974.5 5090.0 5240.0 5247.0 5289.0 5299.0 5377.0 5842.0 
1052 RY 97.3 92.3 91.3 89.2 89.7 91.1 95.0 97.4 
1063 RL 1.82 89.2 

1 HEC-1 INPUT PAGE 24 

....... LINE ID 1.......2.......3.......4.......5.......5.......7.......8.......9...... 10 

S~YE.~. Wash L Qullotos. W..h 100-Y..r 24-Hour HEC-I Output 
File - Sllq24.HI.Hl March 30. 1992 S.~tion 3.5.8.2 P.9. 12 







1 

LINE 

LlNE 

KK BDC40L 
ku Recall storad hydrograph fro. C40 dlv.r.ion 1.ft ch.nn.1 
OR OC40L 

KK 40L-41 
ku Ch.nn.1 rout. 1.rt div.r.ion fro. C40 TO C41 
ku X-SECT. 6C1 
RS 18 FLOW -1 
RC 0.050 0.044 0.050 18000 0.009 
RX 4808.0 5048.0 5099.0 5110.0 5131.0 5136.0 5166.0 5346.0 
RY 101.0 96.0 95.9 91.4 91.2 95.2 96.6 101.0 
EL 0.73 91.2 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......0.. 
KK 6C 
ku SUB-8ASIN 6C 
8A 8.83 
LO 0.28 0.35 4.03 0.37 0.00 
UI 297 297 297 297 297 297 297 483 855 
UI 1045 1140 1292 1368 1709 1769 1839 1922 2020 
UI 2206 2277 2355 2455 2574 2899 3152 3456 3827 
UI 2664 2323 2175 2053 1952 1866 1796 1753 1720 
UI 1626 1554 1516 1484 1425 1400 1368 1290 1266 
UI 1196 1140 1132 1021 1021 940 924 873 786 
UI 759 727 727 713 584 684 584 622 622 
Ul 577 488 488 488 488 416 380 380 380 
UI 380 344 326 326 326 326 326 326 260 
UI 228 228 228 228 228 228 228 228 173 
UI 145 145 145 145 145 145 145 145 145 
UI 145 145 145 145 57 57 57 57 57 
UI 57 57 57 57 57 57 57 57 
UI 57 57 57 57 57 57 57 57 57 

57 

UI 57 57 57 57 57 57 57 57 
UI 

57 
57 57 57 57 0 0 0 0 
0 

0 
U' 0 0 0 0 0 0 0 0 

PAGE 29 

KK 1141-43 
ku Channel Rout. From C41 To C43 
XW R.pr.s.ntativ. Of X-SECT. 6F2 
RS 32 FLOW -1 
RC 0.050 0.051 0.050 29600 0.009 
RX 4066.0 5066.0 5240.0 5250.0 5300.0 5318.0 5418.0 5718.0 
RY 96.0 91.0 89.9 85.1 86.6 89.6 94.5 96.0 

!L 1.77 85.1 

PAGE 30 

6E 
SUB-BASIN 6E at C42 

7.12 
0.24 0.25 8.20 
155 155 155 
155 188 445 
711 765 889 
1112 1147 1163 
1566 1698 1780 
1113 1090 1046 
889 861 847 
730 711 711 
593 593 534 
409 409 409 
356 356 356 
254 254 254 

sauced. Wash b pullotosa Wash 100-Year 24-Hour HEC-1 Output 
Marsh 30. 1992 





1424 KK R46-69 
1425 DI Channel Rout. F r a  C46 To C59 
1426 Kl4 R.pr.s.nt.tiv. 0 1  X-SECT. 5K1 
1427 RS 13 F L W  - 1  
1428 PC 0.060 0.047 0.050 7200 0.004 
1429 RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 
1430 RV 100.1 95.1 9 3 . 1  91 .2  90.9 9 4 . 1  92.6 100.1  
1431 FL 0 .55  90 .9  

1 HEC-I INPUT PAGE 33 

LINE I D  ....... 1. ...... 2 ....... 3.......4.......5.......6.......7.......8.......9...... 10 

1432 KK C69 
1433 Kl4 C a b i n .  144-69 + R46-69 
1434 !c 2 

1435 KK R69-47 
1436 W Channel Rout. ~ r a  C59 TO c47 
1437 m R.pr.*.ntativ. o r  X-SECT. 5K1 
1 4 W  RS 8 F L W  - 1  
1439 RC 0.060 0 .047 0.060 4800 0 .003 
1440 RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 5357.0 7008.4 
1441 RV 100.1 9 5 . 1  9 3 . 1  91 .2  9 0 . 9  94 .1  92.5 100.1 
1442 RL 0.49 90 .9  

65 
SUB-BASIN 65 

4 .47  
0.33 0.35 

148 148 
549 565 
918 970 

1693 1931 
1230 1185 

770 722 
251 261 
148 148 

45 45 
45 

45 45 0 
0 0 

1459 KK C47 
1460 DI C a b i n .  R69-47 + 65 
1461 HC 2 

1462 KK DC47R 
1463 DI Main f lew a t  C47 i s  i n  t h e  r i g h t  chann.1 (C47R) 
1464 DI D i v e r t e d  flow (DQ ?*cord) goas i n t o  the l e f t  channel (C47L) 
1465 DT OC47L 
1465 D l  0 100 500 I 0 0 0  2000 4000 8000 16000 32000 
1467 09 0 50 250 500 1000 2000 4000 8000 16000 

1458 KK 47R-48 
1459 DI Channel Rout. F r a  C47R To C48 
1470 DI X-SECT. 6K1 
1471 RS 15 F L W  - 1  
1472 RC 0.060 0.047 0.050 9600 0.005 
1473 RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 5357.0 7008.4 
1474 RV 100.1 95 .1  9 3 . 1  91.2 90.9 9 4 . 1  92.5 100.1 
1475 RL 0 . 5 5  90 .9  

HEC-1 INPUT PAGE 34 

LINE I D  ....... 1.......2.......3....... 4. ...... 5 ....... 5. . .  .... 7 ....... 8 . . . . . . . 9 . . . . . .  10 

6K 
SUB-BASIN 6K 

5.95 
0.35 0 .35  3.50 

157 157 157 
514 514 5 3 1  
837 864 878 

1179 1207 1241 
2117 1996 1863 
1318 1280 1241 
918 900 825 
548 450 450 
257 257 257 
157 157 157 
4 8  4 8  4 8  
48 48 48 
40  48 48 

0 0 0 

Saucad. Wash Q u i l o t o s a  Wash 100-V.ar 24-Hour HEC-I Output Fi1. - SL924.Hl.Hl March 30. 1992 Sact ion 3.5.8.2 Page 17 



1497 KK OCUIR 
1498 KJ4 Hain  ?low a t  CUI 1% i n  th. r i g h t  channel (CWR) 
1499 KJ4 0iv.rt.d f l a  (a) r.sord) go.. i n t o  th. l e f t  ch.nn.1 (CUIL) 
1500 DT DCUIL 
1501 0 100 500 1000 ZOO0 4000 8000 16000 32000 
1502 0 I4 5 0  250 600 1000 2000 4000 8000 16000 

1603 KK U)R-60 
1504 131 Ch.nn.1 Rout. F r a  C18R To C5O 
1505 XW R.pr.s.nt.tiv. Of X-SECT. 6 U  
1506 RS 24 FLDV -I 
1507 RC 0.060 0.070 0.050 10500 0.006 
1600 RX 4213.0 5 2 ~ 3 . 0  5570.0 aa9s.o 5707.0 5751.0 5887.0 6087.0 
1509 RV 99.6 94.5 94.5 92 .8  91 .3  93.4 9 4 5  99 .5  
1510 RL 2.06 91 .3  

56  
SUB-BASIN 66 a t  C45 

6.37 
0 . 3 5  0.35 3.60 

129 129 129 
129 129 210 
594 594 506 
762 762 799 
991 1015 1034 

1555 1709 17- 
1243 1209 I 1 8 0  

129 
603 
727 
971 

1473 
1292 

991 
PAGE 35 

LINE I D  ....... 1.......2.......3.......4.......6.......6.......7.......8.......9...... 10 

R45-60 
Ch.nn.1 Rout. F r a  
1ntmrpol.t.d XSECT 

48 F L W  - 1 
0.050 0 .062 0.05 

4257.0 5257.0 5479.0 
98.6 93.6 94.5 

1.54 

C45 TO C50 . b.tw..n 6L1 and 6L2 

5L 
SUB-BASIN 6L 

6 . 3 4  
0 . 3 5  0.35 3.50 

140 140 140 
I 4 0  226 458 
645 683 583 
867 894 917 

1198 1284 1375 
1692 1604 1530 
1171 1146 I 1 0 7  
855 844 809 
642 577 535 
247 247 247 
229 229 167 
140 140 140 

43 43 43 
43 43 

43 43 43 
43 43 0 

0 0 0 

HEC-I INPUT PAGE 36 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

1556 KK 1160-52 
1566 KJ4 Ch.nn.1 Rout. Fr6m C50 To C52 
1667 KJ4 X-SECT. 602 
1568 KO 2 1  
1569 RS 26 F L W  - 1  
1570 RC 0.060 0 . 0 5 0  0 . 0 5 0  13400 0.005 
1571 RX 4255.0 5255.0 6450.0 5603.0  6891.0 6002.0 6302.0 6437.0 
1672 RV 98.9 93 .9  93.2 9 2 . 5  93.9 94.4 96.0 99 .2  
1573 RL 4 . 7 1  92 .6  

1577 KK 47L-49 
1578 KJ4 Channel Rout. F r m  C47L To C49 
1579 KJ4 R.pr...nt.tlv.0fY.SECT.6.1 
1580 RE 30 F L W  - 1  
1581 RC 0.060 0.047 0.050 19400 0.005 
1582 RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 
1583 RV 100.1 9 93 .1  91 .2  90.9 9 4 . 1  92.6 100.1  
1584 RL 0.56 9 0 . 9  

s.us.d. Wnsh b Quilotos. wash 100-V.ar 24-Hour HEC-l Output 
Fi1. - SLQ24.Hl.HI March 30, 1992 Sect ion 3 .5 .8 .2  Page 18 



1588 KK 48L-49 
1589 m Channel Rout. F r a  c48L To C49 
1590 m R.pr.s.nt.tiv. 01 X-SECT. 6L2 
1591 RS 24 FLOW -1 
1592 RC 0.050 0.070 0.050 10600 0.005 
1593 RX 4213.0 5213.0 5570.0 6696.0 5707.0 5761.0 5887.0 6887.0 
1594 RY 99.5 94.6 94.5 92.8 91.3 93.4 94.6 99.6 
1696 R L  2.06 91.3 

ffl 
SUB-BASIN ffl 

3.86 
0.34 0.35 3.55 
137 137 137 
524 587 630 
918 972 1026 
1799 1631 1518 
1000 948 898 
581 524 451 
225 225 225 
118 42 
42 42 42 

1.00 
137 
702 
1122 
1333 
a20 
389 
137 
42 
42 

INPUT 

1614 KK R49-51 
1615 DI Chann.1 Rout. F r m  C49 To C61 
1616 M X-SECT. 601 
1517 RS 22 F L W  - 1 
1618 RC 0.050 0.069 0.050 15000 0.005 
1619 RX 4013.0 5013.0 5076.0 5093.0 5100.0 5112.0 5229.0 5849.0 
1620 RV 95.0 90.0 88.8 84.9 84.9 89.7 91.9 95.0 
1621 R L  0.65 84.9 

1622 KK 60 
1623 m SUB-BASIN 60 
1624 BA 8.13 
1626 LG 0.37 0.30 3.66 0.31 0.00 
1626 UI 288 288 288 288 288 288 288 760 947 1026 
1627 UI 1105 1237 1327 1410 1479 1554 1616 1688 1757 1838 
1628 UI 1934 2048 2161 2238 2363 2573 2849 3271 3332 3808 
1629 UI 3789 3442 3198 2968 2808 2662 2627 2421 2327 2241 
1630 UI 2123 1996 1891 1803 1727 1657 1517 1455 1406 1325 
1631 UI 1224 1105 950 828 820 510 510 510 510 477 
1632 UI 473 473 473 385 288 288 288 288 288 288 
1633 U1 250 88 88 88 86 88 
1634 UI 

88 88 88 
88 88 88 88 88 88 88 

88 

1635 UI 88 
88 88 en ea 88 o o o o 88 

1636 0 0 
0 0 

U' 0 0 0 0 0 0 0 0 

PAGE 37 

1637 KK CSlI 
16- M Combin. R49-51 + 60 
1639 HC 2 

1640 KK CPNDl 
1641 M Combine R50-52 + CSll 
1642 HC 2 98.03 

1643 KK PNDl 
1644 M R.s.rvoir Rout. st PNDl (C51 + C52) At The Gila Bend Canal 
1645 RS 1 ELEV 727.5 
1546 SV 0.0 0.0 1.0 3.0 7.0 12.0 22.0 41.0 74.0 129.0 
1647 SV 226.0 369.0 561.0 662.0 801.0 921.0 1041.0 
1648 SE 727.5 728.0 729.0 730.0 731.0 732.0 733.0 734.0 735.0 736.0 
1649 SE 737.0 738.0 739.0 739.5 740.0 740.5 741.0 
1650 0.0 10.0 30.0 75.0 135.0 233.0 287.0 377.0 400.0 442.0 
1651 8 479.0 515.0 646.0 582.0 2834.6 11355.1 27511.5 

1 HEC-1 INPUT PAGE 38 

LINE ID... .... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

1652 PL 0.47 727.5 

1663 KK CSlO 
1654 M MsIn flew at C510 is In the left chsnn.1 (151-54) 
1665 Kt4 Oiv.rt*d flow tW r.cerd) go.. into th. right channel (R52-55). 
1656 m Split r.s.rvoir rout. hydrograph down.tr.an of G8C to sinulat. 
1657 101 outflow f r m  C51 and C52. 
16% DT C520 
1659 01 0.0 135.0 233.0 287.0 377.0 400.0 442.0 479.0 515.0 546.0 
1660 DI 582.0 2834.6 11355.1 27511.5 
1661 09 0.0 0.0 8.0 12.0 27.0 40.0 47.0 54.0 60.0 66.0 
1662 87.0 192.0 1698.3 6480.3 

1663 KK R51-54 
1664 m Chann.1 lout.  om CSI TO c54 
1665 m R.pr.s.ntativ. of X-SECT. 6P2 
1666 US 1 F L W  -1 
1667 RC 0.035 0.034 0.035 1800 0.004 
1668 RX 4799.4 5078.0 5091.0 5121.0 5136.0 5166.0 5177.0 5548.3 
1669 RY 98.9 93.9 88.7 87.2 87.6 88.5 92.3 98.9 
1670 ?L 1.82 87.2 

Fil. - S&Q24.Hl.Hl Sau=.d. Y.sh L Quilotol. Yesh 100-Y.ar 24-Hour HEC-1 Output 
March 30. 1992 S.ction 3.5.8.2 Page 19 



1671 KK R54-67 
1672 m Channel Rout. F r a  C54 To C57 
1673 m x-SECT. 6 ~ 2  
1674 RS 6 FLCU - 1  
1675 RC 0.035 0 . 0 3 4  0.035 7600 0.004 
1676 RX 4799.4 5078.0 5091.0 5121.0 6136.0 5166.0  5177.0 5548.3 
1677 RV 98.9 93 .9  88.7 87 .2  87 .6  80.5 92.3 98.9 
1676 RL 1 9 6  8 7 . 2  

1682 KK R52-56 
1643 *W Ch.nn.1 Route F r a  C52 To C66 
1 W  m R.pr.s.nt.tl~. Of X-SECT. 6P4 
1586 RS 1 FLCU - 1  
1 W  RC 0.035 0.034 0.035 2400 0.004 
1 M 7  RX 4033.0 5033.0 5042.0 5062.0 6072.0 5082.0 5097.0 5277.0 
1588 RV 98.9 93.9 90.2 88.6 88 .6  89.8 98 .0  98.9 
l M 9  RL 0 7  88.6 

1 HEC-1 INPUT PAGE 39 

LINE ID.......l.......2.......3.......4.......5.......6.......7.......8.......9......10 

1690 KK R56-57 
1691 131 Ch.nn.1 Rout. F r a  C55 To C57 
1692 m X-SECT,  PI 
1693 RS 4 FLCU - 1 
1694 RC 0 .036 0.034 0.036 6600 0 . 0 0 5  
1696 RX UI33.0  5033.0 5042.0 5062.0 5072.0 5082.0 5097.0 5277.0 
1696 RV 98.9 93.9 90.2 8 8 . 6  88 .6  8 9 . 8  98 .0  98 .9  
1697 RL 1 6  88.6 

1701 KK R57-58 
1702 m Ch.nn.1 Rout. F r m  c57 To C58 
1703 m X-SECT. 8 ~ 3  
1704 RS 13 FLCU - 1  
1705 RC 0.060 0 .065 0 .050 10400 0 . 0 0 4  
1706 RX 4795.5 5240.0 5318.0 5333.0 5357.0  5382.0  5532.0 5982.0 
1707 RY 9 9 . 2  94.2 94 .0  92.0 92.0 93.7 93 .9  99.3 
1708 !L 0 .79  92.0 

6P 
SUB-BASIN 5P 

5 .21  
0 . 4 2  0.13 4 . 0 7  

177 177 177 
679 696 816 

1142 1199 1256 
2289 2368 2189 
1412 1362 1280 
867 816 770 
313 304 291 
177 177 177 
54 54 
54 54 

0 
54 54 

0 0 

1727 ZZ 
1 

SCHEWTIC DlAGRUl OF STREIII NENORK 
INPUT 

LINE ( V )  RWTING (--->) DIVERSION OR PIMP FLCU 

NO. ( . )  CONNECTOR (<---) RENRN OF DIVERTEO OR PIMPED FLCU 

35 3K ... HECl ERWR 5 TRIED TO CMBINE H3RE HYDROGRAPHS THAN AVAILABLE 

s.us.d. wash L Quilotos. Hash 100-Year 24-Hour HEC-1 Output 
F i l e  - SW24.Hl.HI March 30. 1992 



4F 

............ C21 
v 

Saucad. Wash 6 Quilotola Wash IOO-Y..r 24-Hour HEC-1 Output 
March 30, 1992 



5aue.d. Wash L 9ullato.a Wash 100-V..r 21-Hour HEC-1 Output 
March 30, 1992 



........> CllO 
C3M) 

V 
v 

R36-37 
v 
v 

R37-38 

5C 

..................... C43... 

2suc.d. Wash L Quilotosa wash 100-Year 24-Hour HEC-I Output 
March 30. 1992 



5aue.d. wash L auiloto.. wash 100-Y..r 24-Hour HEC-1 Output 
March 30. 1992 



1 7 2 1  

('") RUHoFF ALY) CODUlED AT THIS LOCATIW 

1 ERWRS I N  STREW SYSTEM 
.......................................... . F L W  HVDROGRAPH PACKAGE (HEC-1) ; 

W V  1991 
VERSION 1.0.1E 

RUN DATE 01/25/92 T I M  1 2 : 0 3 : l l  : 
..I.....................................* 

..Sf..... .............................. 

FCDK: GILA BEND FLWO INSURANCE STUDY PROJECT NO. 11358 
FCO 90-67 

Q u l l o t o l a  and Sausmda Uash.~  ( M a j o r  Ba.ln% 3, 4, 5, and 6 )  

100-Y.a* 24-Hour O u r a t l o n  S t o m  

03/25/92 I n p u t  F I lenanu:  ShQ24,HI 

Gram" h WPT Loss Rat. l k t h o d  
S-Graph U n l t  Hydrograph 
Normal D.Pth n o u t t n g  

WTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDRObRAPH TIME DATA 
W I N  3 MlNUTES I N  CCUPUTATION INTERVAL 

IDATE 1 W R 9 2  STARTING DATE 
I T l H E  1200 STARTING TIME 

W 600 NUMBER OF HYOROGRAPH ORDINATES 
NWATE 141UR92 ENDING DATE 
NOTIME 1757 ENDING TIME 
ICENT 1 9  CENTURY WRK 

COlPUTATION INTERVAL 0 .05  HOURS 
TOTAL TIME BASE 29.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION FEET 
F L W  CUBIC FEET PER SECONO 
STORAGE VOLWE ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

1 6  JD INDEX STOW NO. 1 
STiM 4.53 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00  0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0 . 0 0 .  0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0 .00  
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.04 0.04 0.04 
0.01 0 .01  0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

f.. *................................... 

Saucad. Wash h Q u l l o t e l .  Wash 100-Year 24-Hour HEC-1 O u t p u t  
Fl1. - SW24.Hl.Hl Marsh 30, 1992 S e c t t o n  3.5.8.2 Paga 



27 JO INDEX STOW No. 2 
STW 4.44 PRLCIPITATIOH DEPTH 
TRM 5.00 TIWSWSITIOH DRAINAGE APEL 

PRLCIPITATIOH PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.W 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.04 0.04 0.04 
0.01 0.01 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 U.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

28 JO INDEX STOW No. 3 
STW 4.30 PRECIPITATION DEPTH 
TROA 10.00 TRANSPOSITION DRAINAGE AREA 

rlON PITTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

saucada Wash L Qu4lotosa Wash 100-*..r 24-Hour HEC-1 Output 
Ft1. - SW24.Hl.HI M r c h  30, 1992 S.stlon 3.6.8.2 Pap. 26 



INDEX STOW W. 4 
S T W  4.00  PREClPIlATICU OEPTH 
TRDI 50 .00  TIUIISWSITICU ORAIWGE AREA 

30 JD INDEX STOW NO. 5 
S T W  3.90  PRECIPITATION DEPTH 
TROA 80.00 TRANSPOSITION DRAINAGE AREA 

Sauced. !dash L Quilotosa Wash 100-Year 24-Hour HEC-I Output 
F i l e  - SW24.HI.Hl Mamh 30. 1992 



INDEX STW m. 
3.85 PRECIPITATIPH DEPTH 

TRM 100.00 TRWSWSITIPH ORAIWM AREA 

'1W PATTERN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

32 JO INDEX STOM NO. 7 
STFn 3.81 PRECIPITATION DEPTH 
TRM 125.00 TRANSPOSITION DRAINAGE AREA 

INDEX STOW NO. 8 
ST81 3.71 PRECIPITATION DEPTH 

sauced. wash k ~ul1oto.a Wssh 100-Y.nr 24-Hour HEC-1 Output 
March 30. 1992 

s.ctien 3.5.8.2 Page 28 
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TRM 200.00 TRANSWSITIW DRAINAGE AREA 

PION PATTERN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

INOEX STORM NO. 9 
STRM 3.53 PRECIPITATIW DEPTH 
TRM 500.00 TRANSPOSITIW OMINAGE AREA 

.". ... ... ... I.. ... ... ... 
F11. - SW24.Hl.Hl 

Sauced. Wash Qulletos. Wesh 100-Year 24-Heur HEC-1 Output 
m r c h  30, 1992 S-ct lon 3.5.8.2 Pag. 29 



OUTPUT c c u r n o L  
IPRNT 
I P LOT 
QSCAL 
IPNCH 

I W T  
I S A V I  
ISAV2 

TIMINT 

, VARIABLES 
5 
0 

0. 
0 

2 1  
1 

6 0 0  
0.050 

WARNINO EXCESS AT WNOINB LESS T W  ZERO FOR PERIPD. EXCESS SET TO ZERO 

WTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I W T  
I S A V l  
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

6 0 0  
0.050 

WTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I W T  
I S A V l  
ISAV2 

TIMINT 

WTPUT CONTROL 
IPRNT 
]PLOT 
QSCAL 
IPNCH 

I W T  
I S A V I  
ISAV2 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

6 0 0  
0.050 

WTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I W T  
ISAV1 
ISAV2 

TIMINT 

1 2 1 4  0 1  REU) STATION A l l - 1 3  HYDROGRAPH FRCU UNIT  2 1  

S.ue.d. Wash L Q u l l o t e s .  Wash IOO-Year 24 -Hour  HEC- I  O u t p u t  
F11. - SW24.H l .H I  Marsh 30.  1 9 9 2  S.ction 3.5.8.2 P.9. 3 0  



WTPUT CeuTmL 
IPRNT 
lPLDT 
Q S U L  
I P m n  

I W T  
I S A V l  
lSAV2 

TIMINT 

OPERATION 

HI-PH AT 

HYDWZRAPH AT 

2 CCWINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

RWTED TO 

HYDWZRAPH AT 

RWTED TO 

HYDROGRAPH AT 

RWTED TO 

HYDWGRAPH AT 

3 CDl8INED AT 

RWTED TO 

HYDROGRAPH AT 

2 CW8INEO AT 

RWTED TO 

HYDWGRAPH AT 

RWTED TO 

HIDWGRAPH AT 

3 CWBINED AT 

RWTED TO 

HYDWGRAPH AT 

RWTED TO 

2 CWBlNED AT 

RWTED TO 

HYDWGRAPH AT 

2 CW8INED AT 

RWTED TO 

HIDWGRAPH AT 

STATION 

VARIABLES 
5 PRINT CONTROL 
0 PLOT CONTWL 

0. HVDRC6RAPH PLOT SCALE 
0 PUNCH CPlPUTED HYOROWUPH 

2 1  SAVE HYDROGRAPH ON THIS UNIT 
1 FIRST ORDINATE PUNCHED OR SAVED 

600 LAST ORDINATE PUNCHED OR SAVED 
0.050 TIME INTERVAL I N  W C i S  

PEAK 
F L G I  

R W F F  S W R I  
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  WWRS. A R U  1N W A R E  MILES 

TIHE O f  
PEAK 

13.65 

18.20 

18.20 

18.45 

18.45 

18.43 

18.85 

19.20 

13.55 

14.65 

13.40 

AVERAGE FLGI  FOR W X I M  PERIOD 

6-WWR 2 4 - W R  72-MWR 

994. 252. 202. 

2049. 512. 410. 

2291. 684. 548. 

1964. 648. 520. 

477, 119. 95. 

1487. 529. 424. 

1455. 511. 410. 

1413. 485. 389. 

1575. 466. 376. 

1550. 456. 367. 

1064. 290. 233. 

BASIN I U X l M  TIME OF 
AREA STAGE I U X  STAGE 

2610. 14.05 1053. 286. 229. 8.24 

2297. 12.95 706. 186. 149. 5.12 

5468. 14.45 3040. 864. 694. 25.50 

5370. 14.85 2979. 839. 672. 25.50 

2039. 13.85 862. 243. 195. 6.78 

6235. 14.70 3585. 1042. 836. 32.28 

6028. 15.35 3586. 997. 799. 32.28 

3632. 13.55 1408. 378. 303. 11.27 

3159. 14.35 1278. 336. 268. 11.27 

3044. 13.50 960. 240. 192. 6.51 

9063. 14.40 5304. 1469. 1177. 50.06 

8758. 14.80 5223. 1436. 1151. 50.06 

2925. 14.00 1289. 373. 300. 11.19 

2319. 16.10 1142. 330. 264. 11.19 

8875. 15.95 5943. 1697. 1360. 61.25 

8790. 16.25 5884. 1685. 1350. 51.25 

3140. 13.50 969. 242. 194. 6.42 

8915. 14.96 5333. 1873. 1501. 67.67 

8522. 16.65 5961. 1786. 1431. 67.57 

2046. 13.95 765. 194. 155. 5.10 

Saucad. Wash L Q u l l o t o s a  Wash lOO-V..r 24-H0!m HEC-I O u t p u t  
Marsh 30. 1992 S - s t l o n  3.5.8.2 P.9. 3 1  



2 COIBINED AT 
C9 

RWTED TO 
R9-10 

HVDRWRAPH AT 
35 

2 CCUBINED AT 
C10 

RWTED TO 
R10-11 

HYDROGRAPH AT 
3 L  

2 COIBINED AT 
C l l I  

HVDRWRAPH AT 
4A 

ROUTED TO 
R26-27 

HYDRWRAPH AT 
48 

2 COIOINED AT 
C27 

RWTED TO 
R27-28 

HYDROGRAPH AT 
u 

2 COIBINED AT 
C28 

RWTED TO 
R28-29 

HVDROGRIPH AT 
4E 

ROUTED TO 
RZO-21 

HYDROGRAPH AT 
4F 

2 COI8INED AT 
C21 

RWTEO TO 
R21-23 

HVDROGRAPH AT 
40 

RWTED TO 
R22-23 

HVDROGUPH AT 
4G 

3 CMBINED AT 
C23 

RWTED TO 
R23-29 

HYDROGRAPH AT 
45 

3 COIBINED AT 
C29 

ROUTED TO 
R29-31 

HVDROGRAPH AT 
4K 

2 CMBINED AT 
C31 

RWTED TO 
R31-32 

HVDROGRAPH AT 
HI 

RWTED TO 
R24-25 

HVDROGRAPH AT 
4 1  

2 CMBINED AT 
C25 

ROUTED TO 
R25-30 

HVDROGRAPH AT 
6 A  

ROUTED TO 
R39-40 

HVDROGRAPH AT 

S.uc.d. wash & q u l l o t o s .  !dash 100-V..r 24-Hour HEC-1 O u t p u t  
March 30, 1992 S.stion 3.5.8.2 P a w  32 



2 CCHBINED AT 

OlVERSlON TO 

HYDROGRAPH AT 

ImIJTt-0 TO 

HVOROGRAPH AT 

3 CWBINED AT 

RWTfD TO 

HVORWRAPH LT 

3 CWBINEO AT 

OIVERSIOW TO 

HVOWGRAPH AT 

RWTEO TO 

HVOROGRAPH AT 

2 CMBINEO AT 

ROUTED TO 

HVOROGRAPH AT 

2 CDHBINEO AT 

HYORUGRAPH AT 

RWTED TO 

HVOROGRAPH AT 

2 CMBINEO AT 

RWTEO TO 

HVOROGRAPH AT 

3 CDHBINEO AT 

HVOROGRAPH AT 

HVOROGRAPH AT 

4 CDHBINED AT 

RWTEO TO 

DIVERSION TO 

HVOP1ffiR*PH AT 

RWTEO TO 

RWTED TO 

HVOROGRAPH AT 

2 CCHBINEO AT 

HYDROGRAPH AT 

DIVERSION TO 

HVOROGRAPH AT 

RWTED TO 

6001). 13.15 2185. 593. 476. 10.95 

8551. 13.25 3847. 1060. 852. 19.99 

2827. 13.25 1454. 387. 310. 19.99 

5724. 13.23 2392. 673. 542. 19.99 

5142. 15.00 2310. 630. 505. 19.99 

3312. 14.15 1339. 350. 281. 9.49 

10427. 15.06 5648. 1579. 1266. 51.11 

10062. 16.00 5-1. 1550. 1242. 51.11 

1975. 13.25 537. 134. 108. 3.42 

17735. 16.00 10542. 2917. 2337. 118.06 

6251. 16.00 3803. 1066. 854. 118.06 

11484. 16.00 6 7 s .  1851. 148.3. 118.06 

10891. 18.00 6456. 1752. 1404. 118.06 

2459. 14.60 1114. 290. 232. 7 .61  

11011. 18.00 6746. 1977. 1585. 125.67 

10712. 19.25 6600. 1934. 1550. 125.67 

2173. 13.95 807. 204. 164. 5.50 

10712. 19.25 6617. 2094. 1678. 131.17 

6251. 16.00 3803. 1066. 854. 118.06 

5900. 18.25 3622. 1006. 806. 118.06 

3034. 14.50 1348. 349. 280. 9.29 

6008. 18.15 3839. 1287. 1031. 127.35 

5697. 19.55 3667. 1208. 968. 127.35 

2156. 13.55 686. 172. 137. 4.88 

16171. 19.40 10176. 3397. 2722. 140.36 

3207. 13.75 1113. 280. 224. 7 .84 

1240. 18.45 477. 119. 95. 339.24 

21777. 19.90 14444. 5416. 4341. 239.68 

18032. 20.85 13774. 5371. 4304. 239.68 

16162. 20.90 13077. 5092. 4080. 239.68 

1872. 20.85 697. 279. 224. 239.68 

1823. 21.00 674. 264. 212. 239.68 

1631. 21.70 568. 200. 160. 239.68 

1647. 13.05 402. 101. 81. 2.86 

1612. 21.70 564. 276. 221. 242.54 

16162. 20.90 13077. 5092. 4080. 239.68 

3697. 20.90 2634. 779. 624. 239.68 

12465. 20.90 10443. 4313. 3456. 239.68 

12Yl4. 20.95 10375. 4276. 3427. 239.68 

Sauc.d. Wash h qu4lOtos. Wash 100-V..r 24-Hour HEC-I Output 
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2 Ca48INED AT 
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HYDROGRAPH AT 
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used f o r  t h i s  basin. 

96 KK C I U  
97 m Cmbin. R143-144 + ZVVZ 
98 tC 2 

99 KK 144145 
100 m Channel Rout. F r a  CPI44 To CPI46 
101 rn U n n u d  Wash $2 Saction 0.821 
102 RS 49 FLW - 1  
103 RC 0.030 0.036 0.030 9100.0 0.0066 
104 RX 9865. 9913.8 9962.9 9983.9 10009.6 10023.7 30692.6 10921.0 
105 RV 770 769.5 768.3 766.4 766.3 767.7 766.8 772.9 
106 :L 

1.30 766.3 

2VVI 
Basin 2VV6 

U Q  USED - 45.0 n1nut.s 
The Phoenix V.1l.y S-Graph was 
0.66 
0.34 0.34 3.26 0.89 

42 42 42 42 
104 1% 138 149 
213 224 230 236 
296 311 319 326 
463 642 567 646 
2UB 372 380 350 
273 267 254 249 
193 187 161 161 
74 74 74 74 

I 3  42 13 
42 

31 13 13 13 13 
42 13 

13 13 13 
I 3  13 I 3  
0 0 0 0 

13 

KK 2W3 
KM 8.1411 2VV3 .t CP146 
KU U O  USED - 14.0 minut.. 
101 The Pho.nir V.1l.y S-Graph was usad f o r  t h i s  b..in. 
A 0.02 
LO 0 4  0.34 3 2 6  0.89 4.00 
U1 6 6 6 13 18 22 28 30 34 

25 37 38 46 57 62 
9 8 8 

33 29 
U I  U1 26 23 16 10 5 5 

20 1 U I  5 2 1 1 1 1 1 1 1 
U I  1 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAOE 4 

143 KK 146147 
1 U  W Ch.nn.1 Rout. F r a  CPlM Te CP147 
145 131 Unn-d Wash +I Saction 2.936 
146 RS 18 FLCU - 1  
147 RC 0.036 0.036 0.036 3100.0 0.0071 
140 RX 9903. 9943.7 9975.5 99M.0 10000.0 10013.6 10043.6 10146.0 
149 RV 8.1 837.3 836.7 836.0 834.7 836.6 836.6 840.6 
160 RL 7 %  834.7 

151 KK 2VV4 
152 W Basin 2VV4. 
163 131 LA8 USED 22.0 mlnut.. 
154 YII The Pheanix Valley S-Oreph was used for t h i s  basin. 
166 A 0.10 
166 LO 0.34 0.34 3.26 0.89 4.00 
167 UL 16 15 15 15 16 4a 54 60 70 75 
IMI U1 81  86 9 1  97 106 114 120 4 153 177 

U n - n u d  Wash I 1  L Un-namd Wash t 2  100-V..r 24-Hour HEC-I Output 
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LINE 

LINE 

KK 147140 
IM Channel Rout* F- CPI47 Te CPI48 
XY Unn-d Wash +I 5.ctlon 2.127 
R5 25 FLW -1 
RC 0.030 0.03s 0.030 6200.0 0.0081 
RX 9848. 9921.3 9967.6 9996.7 100W.O 10089.0 10137.9 10185.0 
RV 812 W . 5  806.0 801.3 801.0 807.0 808.6 809.3 
!L 1.64 801.0 

KK 2 W  
131 B.*ln 2VV8 
m LAC USE0 - 33.0 n4nut.s 
131 The Phoenix V.11.y S-Gmvh was used for t h l s  basin. 
M 0.36 
LE 0.34 0.34 3.26 0.89 4.00 
U I  37 37 37 37 37 37 37 71 121 123 
U I  141 144 169 174 180 195 201 208 217 227 
U I  237 240 263 276 285 300 326 359 402 427 
U I  475 491 454 416 390 366 347 331 317 304 
U I  293 282 265 251 238 228 219 211 192 185 

HEC-I INPUT 0.- c 

KK 140145 
m Channel Rout. Fr- CP1.8 To CPI45 
m Unn-d Wash +1 Sastlon 0.769 
RS 22 FLW -1 
PC 0.035 0.035 0.035 7000.0 0.0057 
RX 9366. 9805.1 9965.0 9993.2 10000.0 10009.3 10066.8 10169.0 
RV 761 758.2 754.6 752.7 751.5 754.3 756.1 760.5 
?L 1.52 751.5 

KK 2VV5 
m Basin 2VV5 
101 U G  USED - 39.0 minut.. 
I11 Th. Phoenix V.11.y S-Graph was used f o r  t h l s  basin. 
M 0.25 
LG 0.34 0.34 3.26 0.89 4.00 
U I  22 22 
U I  

22 
71 

22 
74 

22 
83 83 

22 22 
99 

22 23 71 
99 106 107 115 118 

U I  I 2 1  127 130 134 141 4 153 161 165 171 
U I  181 194 211 224 264 255 28. 285 265 246 
U I  232 220 210 201 193 186 179 174 169 163 
U I  155 146 140 136 131 125 121 113 109 106 
U I  101 99 87 
U I  

83  
38 38 

74 
38 

62 
35 

62 
35 

55 
35 

38 
35 

35 

U I  22 22 22 22 
35 

22 
25 

22 
22 

U I  7 7 7 7 7 7 lo 7 7 7 7 
U I  7 7 7 7 7 

7 
7 7 

7 
7 7 7 7 7 7 

7 7 
0 

7 
U1 0 
!J1 0 0 0 0 0 0 

0 0 0 
0 0 0 

HEC-I INPUT 

....... ...... I D  ....... I.... ... 2 .......3....'...4....... 5. ...... 6 ...... .7 ....... 8 9 10 

KU 145135 
m ch.nn.1  out. F- ~ ~ 1 4 5  TO ~ ~ 1 3 5  
m Unn-d wash f 1  Section 0.061 
RS 5 FLW -1 
RC 0.060 0.036 0.060 1100.0 0.0027 
RX 98(L1. 9933.8 9984.9 10000.0 10005.6 10028.4 10038.5 10047.0 
RV 743 741.0 742.7 738.0 738.8 745.9 746.5 746.6 
RL 1.22 738.0 

K 2VV7 
IM Basin 2VV7 
aY LAG USED - 37.0 mlnut.. 
III Th. Pho.nia Va1l.y S-Graph was used f o r  t h l s  basin. 
M 0.12 
LG 0.34 0.34 3.26 0.89 4.00 
U I  11 11 11 
U I  

11 
36 41 

11 
42 4 8  

11 
50 

11 
53 

11 
54 

23 
58 

36 
U I  64 66 69 72 76 79 89 60 

82 85 
61 
95 

PAGE 6 

Un-nmd Wosh +I 6 Un-namd Wash +2 IOO-Year 24-Hour HEC-I Ovtpvt 
March 30, 1992 Sactlon 3.5.8.3 Pap. 3 



2 U  U I  104 112 131 126 1M 1 134 124 117 Ill 
247 U I  106 101 96 93 90 M 79 76 

87 53 70 
72 

2 W  U I  66 64 62 57 66 61 60 42 
2 4s U I  42 34 3 1  31 22 19 19 19 19 18 
260 U l  18 15 18 111 12  11 11 11 11 11 
261 U I  11 I1  9 3 3 3 3 3 3 3 
262 U I  3 1 3 3 3 3 3 3 3 

3 
3 

263 U I  3 3 3 3 3 3 3 3 3 
264 0 0 0 0 0 0 0 0 0 0 

U1 0 266 :I 0 0 0 0 0 0 0 0 0 

. . 
269 22 .......................................... . 

FCUU OIU aEm r u m  I w s u w c r  srwv PRarEcr m. 1 1 3 ~  
FCD 90-67 

IW-V..r 24-Hour Duration S t o n  

03/30/92 lnpv t  rfl.n.mr UN-24.Hl 
U n n u d  Wash.. I1 and +2 

Gv.." L W T  LO.. R.t. k t h o d  
4-Or. h U n l t  Hydrogrmph 
~o-! h p t h  Routing 

13 I 0  WTPUT CONIROL VARIABLES 
I P W  5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSUL 0. HYDRWRAPH PLOT SCALE 

I T  HYDRQBRIPH TIME DATA 
W I N  1 MINUTES I N  COHPUTATIOH INTERVAL 

I M T E  1 0 STARTING OATE 
ITIH~ 0000 STARTING TIME 

1- NUHIER OF HYDRMRAPH ORDINATES 
2 0 ENDINP DATE %E 0719 ENDINP TIME 

ICENT 19 CENTURV WRU 

COIWIATION INTERVAL 0.02 HOURS 
TOTAL TIME BASE 31.32 HOURS 

ENPLISH UNITS 
DRAINAPE A R U  SCUARE MILLS 
PRECIPITATICU DEPTH INCHES 
LCNQTH. ELEVATION FEET 
PLR) CUBIC FEET PER SECOND 
STORAPE V O L M  ACRE-FEET 
SURFACE AREA ACRES 
TWERATURE DEGREES FAHRENHEIT 

15 JD IWEX STOW NO. 1 
STW 6 PRECIPITATION DEPTH 
TRDA 0.01 TRWSWSITlON DRAINABE AREA 

PRECIPITATION PATTERH 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.W 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

Un-n.md Wash I 1  L Un-nalrd Wash I 2  100-Year 24-Hour HEC-1 Output 
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INDEX STOW NO. 2 
S T W  4.44 PRECIPITATIDN DEPTH 
T R M  5.00 T W S W S I T I D N  DRI IWDE ARE* 

PREC1PITATION PATTERN 
0.W 0.00 0.00 
0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

0.00 
0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

Un-nannd Wash +l k Un-namd Wash *2 lOO-I..r 24-Hour HEC-1 Output 
Marsh 30. 1992 









INDEX STOW WO. 5 
STW 3.90 
T R M  80.00  

PRECIPITATION DEPTH 
TWSPOSITION DRAINAGE AREA 

Un-namd Wash +I Un-namd Wash +2 100-Year 24-Hour HEC-1 Output Fi1. - UN-24.Hl.Hl %rch 30. 1992 







31 JO IWK fmm W .  7 
ST111 3.72 PRECIPITATION DEPTH 
T l lDL  200.00 TRANSWSITION ORAIMQE AREA 

0 P I  PRECIP ITATI  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

OW PATTERN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00,  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.W 
0.00 
0.00 
0.00 
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OPERATION + 
HYD-PH AT 

RWTED TO + 

HYORObRAPH AT + 

2 CWZNED AT + 
ROUTED TO + 

HYDROGRAPH A1 + 

2 WHBINED AT + 

RMOFF SUFURV 
FLCU I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SWIPE NILES 

PEAK TIME OF AVERAGE FLOU FOR WXIMW PERIOD BASIN 
STATION FLGI PEAK AREA 

6-HOUR 24-HOUR 7 2 - W R  

2VV1 307. 12.80 56. 17. 13. 0.54 

1431U 292. 13.37 63. 15. 12. 0.54 

2VV2 470. 12.80 102. 27. 21. 0.95 

Cl44 631. 13.02 154. 42. 33. 1.50 

I U I 4 5  5 8 4  13.85 153. 38. 29. 1.50 

2VV6 3 4  12.45 58. 15. 12. 0.56 

HIX IMH TIME OF 
STAGE IUX STAGE 
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SECTION 5: Erosion and Sediment Transport 

No erosion or sediment transport analyses have been done as a part of thii study. 
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SECTION 7: Other Studies Impacted 

Refer to Section 3.5.2.2 for a discussion of the results of this study as compared with other 

studies of record. There are no detailed studies of record for this watershed. 


