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a SECTION 1 - INTRODUCTION 

1.1 Project O v e ~ i e w  

In July 1997, the Flood Control District of Maricopa County retained Entellus, Inc. to perform 
spillway flow delineation for Harquahala and Saddleback Flood Retarding Structures. This 
report presents the results on the delineation study for the Saddleback structure only. The 
Harquahala delineation is presented under a separate report prepared by Dibble & 
Associates. 

The study reach for the Saddleback project is from the outlet of the spillway to the 
confluence with Centennial Wash, approximately 6.5 miles in length. It consists of a 6-mile 
long man-made channel and a one-half mile loosely defined watercourse in the vicinity of 
the floodplain of Centennial Wash. 

Saddleback Flood Retarding Structure (FRS) is located in west-central Maricopa County, 
on the south side of Interstate Highway 10, as shown on Figure 1. The structure has an 
uncontrolled spillway outlet in the form of a 10' (W) x 8' (H) concrete box. Storm water is 
released from the uncontrolled spillway southwesterly to Centennial Wash through the man- 
made channel. 

1.2 Purpose of Study 

The primary purpose ofthis study was to delineate the innundation limits downstream of the 
uncontrolled spillway. Another purpose of this study was to determine whether the capacity 
of the man-made channel is sufficient to convey the estimated project flow from the flood 
retarding structure as well as the lateral inflows from numerous side inlets along the east 
bank of the channel. 
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Figure 1 - Location M a p  
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a SECTION 2 - AREA OF STUDY 

2.1 Scope of Study 

The limits of inundation were determined using U.S. Army Corps of Engineers HEC-RAS 
computer model (Version 2.1). The project flows at various sections of the study reach 
were provided by the Flood Control District of Maricopa County (District). These flows were 
compatible to the 50-year storm runoff estimated by Soil Conservation Services (SCS) for 
the design of the spillway channel. Topographic information was developed by McLain 
Aerial, Inc. and was furnished to Entellus by the District. 

Final deliverables include this reportwith data tables showing water surface elevation, depth 
of flow, flow velocity, and travel time; a set of delineation maps at a scale of Iu=200' 
depicting the inundation limits; and digital GIs coverages consistent with the District's 
Hydrologic Information System. A copy of the scope of work and contract are included in 
Appendix A. 

2.2 Study Area Description 

The spillway of Saddleback (FRS) outlets to a deep, shotcrete lined, trapezoidal channel. 
This confiauration is maintained until the triwle 10' x 6' RBC crossina at Courthouse Road. 
c own stream from Courthouse Road, the dhannel is an earthen tripezoidal channel with 
uniform cross-sections and controlled vegetation cover. The channel traverses an alluvial 
pediment on the west side of Saddle Mountain. and the east bank is pafially above the 
natural ground. This condition creates a situation where the east embankment of the 
channel acts as a dike receiving lateral inflows from adjacent watersheds at various side 
inlets. The east maintenance road along the east channel bank serves as an interceptor 
channel, conveying runoff to these side inlets. 

The channel daylights approximately one-half mile upstream of the northern branch of 
Centennial Wash. At this point, the study reach comprises numerous small natural flow 
paths gently sloping toward Centennial Wash. The area is covered with dense shrubs, 
bushes and small trees. 
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The following structures and roadway crossings are within the channel: 

Descriotion Ao~roximate Station 

Saddleback FRS outlet 6.4 

Courthouse Road Crossing (Triple 10' x 6' RCB) 6.2 

Four (4) droplgrade-control structures 

Drop Structure No. 1 

Drop Structure No. 2 

Drop Structure No. 3 

Drop Structure No. 4 

- One (1) wet roadway crossing 

In addition to these structures, there are several minor pipe outlets along the west bank of 
the channel. These outlets were ignored during the hydraulicanalysis because their impact 
to the total Row would be minimal. 
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SECTION 3 - TECHNICAL ANALYSIS 

3.1 Hydrology 

The project flows at various sections of the study reach were provided by the District. They 
were extracted by the District from the HEC-2 model developed forthe Saddleback spillway 
channel design. These flows were compatible with the 50-year recurrent storm. As runoff 
from Saddle Mountain enters the channel, the flow in the channel increases significantly 
from 950-cfs at the spillway, to 6060-cfs at the confluence with Centennial Wash. Table 
1 summarizes the flows used in this study. 

3.2 Topography 

Topographic information used in this study was furnished by the District. It was provided 
in the form of digital contour maps and Digital Terrain Model (DTM). The original source 
of this mapping was developed by McLain Aerial, Inc. at a scale of 1"=200' with a contour 
interval of 2 feet. The work was performed for the District under contract FCD 93-51. 

3.3 Hydraulic Analysis - 
The U.S. Army Corps of Engineers HEC-RAS, Version 2.1 computer program was used in 
performing the hydraulic analysis. The flow is expected to be subcritical everywhere except 
at grade control structures where supercritical flow occurs. Since both regimes are 
encountered in the channel, the mixed flow regime option of HEC-RAS was used. 

The zero station for the hydraulic base line was set at the confluence with the main branch 
of Centennial Wash and increases in the upstream direction. The confluence with main 
channel was chosen as the zero point instead of the confluence with the north branch 
because the north branch lacks stationing. 

Boss River Modeling System (RMS) software was use for extracting cross section 
information from the DTM provided by the District. Cross sections were placed with a 
maximum spacing of 500-feet. Additional cross sections were added at each structure 
location and whenever the topography required more detailed analysis. All cross sections 
were oriented perpendicular to the expected flow path. After initial runs, the cross sections 
were adjusted to better reflect the physical conditions encountered. 
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Table 1 

Summary of Discharges 

Station HEC-2 Station Discharge 

(miles from Centennial Wash) (feet from spillway) (cfs) 
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The roughness coefficients (Manning's n value) used in the analysis were estimated from 
field observation using procedures described in Estimate Manning's Roughness Coefficient 
for Streams, Channels, and Flood Plains in Maricopa County, Arizona. Detailed estimation 
for roughness coefficients is included in Appendix B. 

Information on Courthouse Road culvert was obtained from the As-Built drawings for the 
Saddleback Diversion prepared by PRC Toups Corporation. A vertical datum difference 
was encountered between the As-Built drawings and the study mapping. PRC's elevations 
were adjusted by adding 2.21 feet in order to mach the vertical datum of this study. 

The cross sections used in this study were extended beyond the channel banks. To 
prevent low areas outside the channel from becoming effective flow areas, the levee 
option of HEC-RAS was applied to maintain the flow in the channel unless the top of the 
bank was overtopped. The same option was also applied to exclude the conveyance 
calculation for the area of any tributary wash that was not hydraulically connected to the 
main channel in the upstream direction. 

HEC-RAS input, output, summary tables, cross section plots, and reduced copies of the 
delineation maps are presented in Appendix C. - 
In addition to delineation up to the Centennial wash floodplain, the capacity of the North 
Branch was investigated to ensure that the branch has sufficient capacity for conveying the 
flows from Saddleback FRS to the main branch of Centennial Wash within the existina - 

a floodplain limits. Results of this investigation are presented in Appendix D. 

FCD 97-16 Delineation of Spillway Flows 
Far Saddleback Flood Rewrding Structure Page 7 

Entellus, Inc 
May. 1998 



REFERENCES a 
McLain Aerial, Inc., topographic mapping (scale 1 in. = 200 ft, 2 ft contour interval) for Harquahala 
FRS and Diversion Channel, March 9, 1996. 

U.S. Army Corp of Engineers, Hydrologic Engineering Center, HEC-RAS River Analysis System, 
Hydraulic Reference Manual, Version 2.0, Davis, CA, April 1997. 

U.S. Army Corp of Engineers, Hydrologic Engineering Center, HEC-RAS River Analysis System, 
User's Manual, Version 2.0, Davis, CA, April 1997. 

U.S. Geological Survey, Water Resources Division, for the Flood Control District of Maricopa 
County, Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in 
Maricopa County, Arizona, Tucson, Arizona, April 1991. 

U.S. Department of Agriculture, Soil Conservation Service, Harquahala Valley Watershed Protection 
and Flood Prevention Project for the Construction of Saddleback Diversion, Harquahala Valley, AZ, - 
March, 1979. 

FCD 97-16 Delineation of Spillway Flows 
For Saddleback Flood Retarding Smcrure Page 8 

Entellus. Inc. 
May, 1998 



DELINEATION OF SPILLWAY FLOWS 

SADDLEBACK FLOOD RETARDING STRUCTURE 

APPENDIX-A 

GENERAL DOCUMENTATION 



DELINEATION OF SPILLWAY FLOWS 
FOR SADDLEBACK 

FLOOD RETARDING STRUCTURE 
(FCD 97-1 6) 

GENERAL DOCUMENTATION 

1 Scope of Work 

2 Contract 

3 Correspondence/Transmittals 

4 Meeting Minutes 



W I B I T  "A" 

FLOOD COSTROL DISTRICT O F  MARICOPA COUNTY 
SCOPE O F  W O R K  

DELISEATION OF SPILL\VAY FLOWS FOR 
THE SADDLEBACK ASD I-LUIQUAHrlL.4 FLOOD RETARDISG STRUCTURES 

FCD 97-16 

The purpose of this study is to delineate the inundation limits do\-nstreun of rhe emergency 
spill\vays of the Hzrquzhala 2nd Saddleback Flood Reruding Swcrures. For the Harquahala 
Flood Rewding Suucwe the upsvean limit will be ;he crest of the emergency spillway 2nd the 
d o \ \ n s u e z ~  limit will he Interstate-10 unril the mrximun deprh of flow is less t h m  one foot in 
depth. For the Saddleback Flood Rett-ding Struciure the upstreain lirnir will be the outlet of the 
stracnre 2nd rhe do\\nstrem limit \vill be u"nei: flow is contained \xithin the existing 100-yet- 
floodplrin for Centennial 'X2sh. L'sing there iimits t5eie is z,nproxirnetely eight (8) linet- xiles 
of emergency spilluay delineations to be peiiorned. Tne consultant \\ill determine the inundation 
limits using the latest version of the U.S. . h y  C a v s  of Engineers HEC-R4S computer model. 
The consultznt must use sound eigineeiing judger.>enr in rhe de\,elopment of the inunda-ion limits. 
The results of the HEC-R4S model must be analyzed czrefully 2nd reilnements made to the input 
p m e t e r s  in order to obta.in the most realistic results. For HarquAala Flood Retuding Structure 
(FRS), the inundation limits shell be modeled for 113, 215, m d  full discharge values from the 
emergency spill\vay. For Saddleback FRS, the inundacon limits shall be modeled for the 100-yea 
discharge to be furnis!~ed by the District. The inundation limits for Saddleback FRS are expected 
to be confined within the existing channel cross secrions. 

All w o r k  must bc cornplcted within 210 days from the Yorice to Proceed, which includes a 
minimum of 60 days for District revie1r.s. 

COORDISATION 

The consultant \\ill update the project schedule rubmined during rhe proposrl stage. The project 
schedu!e will show when coordination meetings are to occur, end rhe complerion d ~ i e s  for each 
r u k  in the scope. The consultant will  update and resubmit t h s  project schedule u~henever changes 
in r l ~ e  schedule occur. 

The consultant \\sill submit a quznerly enimation of the projected billing within I ?  days of the 
Notice To Proceed. Thereafter, this estimation \\i l l  be updated and submined to the Districr's 
Project Manager at least 10 days before the end of each quaner. 

The consultant \\ill obiain any necessav Rights of E n w .  The consultant \ d l  furnish the District 



with a list of all property owners notified and a sample Right of Entry lener. 

DATA COLLECTION 

The District uill supply the topographic data for this s a d y  ir: either a GIS or AutoCAD format. 
The source of this topographic data is the Harquahala and Csddleback FRS Elevation Capacity 
Cun1es Aerial Topo,pphic >.lapping (FCD 93-51). This me22ing w s  originally developed at a 
scale of 1" = 200' and a contour inten.al of 2 feet. 

The District uill  supply the Z discharge values to be mode:?2 for ihe Hzrquahda FRS, and .- 100- 
y e u  dischvee to he modeled .- --- ddleback FRS. Tne 3 i s 5 c t  \\-ill also supply a c o ~ y  ~ T h e  
Centenniel IVah  Floo6plain 

. - 
The consultant may need to ohuin a-built p1z.s for h e  panic:. inieis:zie-I 0 locncd in the sad?  
a-e~.  

The consultznt will conduct a field reconnaissance of rhe ?::I s ady  reach. This \\-ill include 
obsemalion of channel and floodplain conditions for esrirr,ation of hhnning's "n" values, 
photo-pphic documenration of floodplain chmcterisics, de::~inarjon of channel bank stations, 
obseration of possible oveiflow and split flow ereas. A d iz5  report on the field recomaissance 
nil1 be submined to the District before beginning the HEC-R4S modeling. The report uill present 
the determination of channel and overbank "n" values a!ong \xidl co!or photographs (or color 
photocopies) of these areas. Photo locations, stnlctures 223 "n" values \\,ill be displayed on 
reduced scale mapping (maximum size 11" s 17"). 2ind inclcjcd in the final repofi. 

HYDRAULIC AX4Lk'SIS 

Tne Consulra7t \\ill do the hpdrsulic analysis using the 1ate.z: version of the U.S. h y  C o v s  of 
Enfineers HEC-R4S River .Analysis System computer motel. In order lo properly anslyze the 
sndy  reaches, the hydraulic models must begin far enough ucstrearn and downsuean of Zne siudy 
linits so that d ~ e  effects of the naning conditions are miniriized. 

The initial location and zlignrnent of cross sections an 
the Districis review and approval before the initial digitizi7g of rhe cross section data. Cross 
section srztionirrg uill be from lefr to right looking do\\nsue:~ with ihe thdweg at station 10:000. 
Cross sections \vill be spaced approximately every 500 :'::I: unless geographic or structural 
constraints dictzte closer spacing, and uill extend the f2l xvidth of the inundated area. The 
orientation of the cross sections may need to be altered s5er running the HEC-K4S model to 
ensure that cross sections are perpendicular to flow. Also, to ensure good hydraulic modeling of 
rhe spill\vay discharges, additionzl cross sectiohs may ne t t  i3 be added, or esisting cross sections 



may need to be moved. Interpolated cross sections will not be used in the HEC-IZAS model. 

Manning's n \*slues are to be determined using the methodology in the USGS report, Estimated 
Manning's Roughness Coefiicients for Stream Channels and Flood Plains in Maricopa County, 
Arizona, April 1991. 

Prior to the completion of the final hydraulic models, all of the input data must be reviewed to 
ensure that it agrees uirh HEC-R4S model results. This includes: the location of  the channel 
centerline, reach lengths, h4anning.s n \,slues, inefiective flow limits, d i s c h u ~ e  values, etc. 

The HEC-R4S models uill usually be developed for subcritical flow. Houvever, sometimes 
supercritical flow m2y be experienced md have to be modeled. The HEC-R4S model should be 
started far enough do\\-nstream to eliminaie rhe erects  of the s?zring conditions on h e  
do\\nstieun limit of the swdy zrea; and reflect 2 minimized h m d  from s?ill\vay flo~vs. 

For braided chtme!~, each b i ~ q c h  Bould be modtled \\i:h its highest anticipated dischzrge d u e .  
This might require more then one H E C - U S  model to delineate the inuildztion limits in rhtse . . area .  .A ratii?g curve mcst be determined 2nd the c~s:ht-ge contained u+hin'the ch2iinel. The 
percenEge of dischvpe in each overbank a ~ d  the mein chmiel  must be closely assessed \xithin 
the split flow xea, as well as u p s u e m  and dounszc tn  of it. 

The esisting CAP crossing located immediately dc \ \nnrem of the H a r q ~ ~ a l a  FRS shall be 
ignored during the HEC-R4S modeling. 

• Cross sections will be plotted showing, con?puted \vater surface p:ofi!es, ineffecii\~e flovv u e u ,  
"n" salues, encroachments, channel stationing, arid other pertinent information. 

The consultaiit is to setup rhe computer models so :hat h e  cross secrions z;e broken into as m a y  
segments 2s pacdcal for determining the mzsimun depih and velociry along the cross section. 
The consultant uill also need to calculate the time it t k e s  for flows to iravel from the spiilu'ay to 
each cross section. 

For flo\vs fiom the Harquahala Flood Reiarding Structure ine consultant must determine the limits 
of where fiow ovenops Interstate-] 0. If the flow ovenops the 1n:enrate in more h e n  one location, 
 he consu l -~ i r  must determine the zmount of noxr. st each location. 

The consultant is to make refinements to the HEC-R4S model based on r e ~ i e w  of tbe model by 
the Disvict and other interesied Agencies. Adjuamenrs to the input parameters for obtaining the 
most realistic results is considered normal to the scope of \vork. 

It may be necessary to update the supplied ropographic mapping or do supplemental field s w e y s .  
h'one of this work \\ill be done \vithout approval from the District's Project Manager. All 
supplemental topographic and sumey work \vill be on the same horizontal and venical dawm as 
the supplied mapping. t 



FINAL PRODUCTS 

The consultant mill develop an inundation limit exhibit using the supplied topographic data. The 
exhibits will be on standard size sheets uirh a maximum dimension on one side of 36 inches. 
These exhibits will use the District's standard border, title block, and legend fomat. On these 
exhibits show the inundation limits for the vzrious dischuges, cross section locations, thzlweg - - - 
location, supplied topo-gaphic data, any consultmt de\.eloped topographic data or revisions, major 
and a ~ ~ r o ~ r i a t e  minor road names. elevation reference muks, and section lines. These exhibits .. . 
\%-ill be plotted at the s m e  scale as the originzlly supplied topographic data -1 table must be 
included on this exhibit showing the computed water surface elencon of each cross section for 
each dischuge modeled, and other peninent infoma;ion such as maximuii depdI, ~elociiy, and 
travel time from the spillway to each cross section. For split or braided flow the mzximum 
inundation limit should be shoun and the mrximum water surface cle\'ation for each ponion of 
the cross section lisied. At the end of the smdy one complete set of inundation liixit ex??bits uill 
be submitted on noz-eruable mylz  (3 nil or thicker) and \\ill be sealed by k e  engineer. Yo 
"sticky backs" or other ypes of tepe pio?'~cts she11 be zpplied to the mylus. . 

S:puate report  uill bc prepzied for each sttciure. These reports mill include, a n u r a ~ h ~ e  
description of the purpose of th; study, \vhar steps \vere undenzken to complete rhe study: my 
assumptions made, minuies of meetings, the field reconnaissance report, 2nd a copy of the 
inundation limit exhibit. Included 2s ap?e;ldixes to these repor6 \vi!l be complere printous of rhe 
HEC-RAS models, summary tables from the HEC-RAS models, cross section plos,  supporiing - - -  - 

a calculations for any other hydraulic uralysis done, and a copy of any supplemental survey work 
pedomed. 

The resu1;s of this siudy uill also be submined in a digital fomat for use in the Distect's 
Hydrologic lnfom,etion Sysiem (HIS). Tne Zigital dzi3 mill be prepued in conformance \xiir'n the 
District's M S  Data Delivery Specifications, Revision 2.1 or laier for the folloxing themes. 

1. FCD Project Map Index 

2. FCD Project BounZary 

1. Spill\vey Bzselin: Route System 

5. Spill\vay Cross Section 

6. Spillway Zone 

The consultmi is to completely f i l l  o.ut every ifem called for in the HIS specifications on the above 
layers. Since Arc-Cad will not work with sdme of the above layers, it cannot be used on rhis 



project. The HIS data submitted by the consultant \\<I1 be subject to a rigorous quality control 
(QC) check by District staff. The District makes use of a checklist and a computer program to 
document and automate the QC process. A copy of the of the checklist will be provided to the 
consultant. The consultant must use the checklist to review each HIS data subminal for 
compliance, and deliver a completed copy of the checklist to the District along with the data 
subminal. The computerized application that automates the QC process is also available from the 
District. The consultant is strongly urged to make use of the computer application to review the 
data prior to submittal. The application is available for Arcflnfo on all UhqX plarfoms. 

1. One set of the inundation limit exhibits on mylar (2 mil or thicker) sealed by rhe engineer. 

2. Three copies of each of the final repom seeled by L3e enginetr: inundarioii limit exhibits, and 
copies of the HEC-R4S models on a diskene. 

2. All of the HIS data called for.in the Final Produc~s Seciion. 
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October 17, 1997 

Maricopa County 

2801 \Vest D u r a n ~ o  Srreer Phoenix, Arizona 85009-6399 
Telephone 16021 506-1 501 

Fax 1602) 506-4601 
IT !60?1 506.5897 

Edward A. Adair, P.E. 
Entellus, Inc. 
2255 Nonh 41th Street, Suite 31 0 
Phoenix, AZ 85008-8947 

BOARD OF DIRECTORS 
Jan Brewer 

Fullon Brock 
Andrew Kunarek 

Don Stapley 
h4ary Rose Carrido Wilcox 

R E C f l V E D  

OCT 2 9 iS37 

Subject: Contract FCD 97-16 
Delineation of Spillway Flows for Saddleback and Harquahala 

Dear Mr. Adair: 

Congratulations on award to your fin of the subject contract. Enclosed is one fully executed 
contract for your files. This lerter confirms our verbal notice to proceed with contract performance 
on October 21,1997 and complete performance by May 19,1998. A fully executed copy of rhe 
contract is enclosed for your files. 

The Flood Control District welcomes your pmicipation as a Consultant to the District and we look 
forward to a mutually beneficial contract agreement. We want to remind you, at this very early 
stage of awud, of the importance we at rhe District place upon the contract completion date. 
Maintaining schedule milestones is imperative in meeting the District's planning and future funding 
goals. Your conuact completion date is nor only a contractual requirement, but is also a 
commitment on the pan of your firm. Throughout the t e n  of the contract it must be treated with a 
high degree of importance. We expect and anticipate that this will be the case. 

If you have not already done so, we request that you submit your M/WBE Affidavit and Cenificate 
of Insurance for this project. Enclosed is the Certificate of Performance, which you u<ll need to 
furnish the District when the connact is completed. 

Again, we welcome your panicipation as a Flood Control District Consultant and look forward to an 
enjoyable and profitable relationship. 

Sincerely, 

L ?  
Donha Klaahsen 
Contract Administrator 



CONTR4CT FOR COXSULTANT SERVICES 

DELINEATION O F  SPILLWAY FLOWS FOR SADDLEBACK 

Ah?) HARQUAHAL.4 FLOOD RETARDING STRUCTURES 

CONTRACT FCD 97-16 
c b 9 . 9 8 * 0 2 6 3  

Pursuant to the provisions of the Arizona Revised Statutes Section 48-3603, the Board of Directors has the 
authority to enter into contracts. 

The Rood Control District of Maricopa Counry, Arizona. hereinafrer called the " D I S T R I C T  is desirous of 
having cenain professional services performed in connection with the Delineation of Spillway Flows for the 
Saddleback and Harquahala Flood Retarding Structures, hereinafter called the "PROJECT" and as more fully 
described in Exhibit "A," Scope of Work, attached; and 

Entellus, Inc.. hereinafrer called "CONSULTANT" with local offices located at 2255 F o r b  44th Street, 
Suite 310, Phoenix, Arizona 85008-8917, is desirous of performing said services: 

THEREFORE, the parties hereto mutually agree as follows: 

SECTTON I - SERVICES OF THE CONSZiLTAhT 

The CONSULTANT, under the general supervision of the Manager. Engineering Division, shall prepare 
studies, reports, surveys, plans, drawings, specifications and cost estimates as are necessary for the PROJECT 
and according to the directions and designated standards of the DISTRICT and in accordance with Exhibit 
"A." It is understood and agreed that the DISTRICT'S authorized representative shall be the Manager, 
Engineering Division, or his duly authorized representarive, hereinafrer called the "AGENT" and that helshe 
shall be the sole contact for administering this conlract. 

The CONSULTANT shall meet periodically with the AGENT so as to keep the DISTRICT i n f o n e d  of the 
progress of the work in accordance wirh the schedule defined in Exhibit "A." 

The CONSULTANT shall promptly advise tke AGENT of any factors, which may develop during the 
PROJECT, that would likely result in construction or design costs in excess of budgerary constraints. 

SECTTON 11 - PERIOD O F  SERVICE 

The CONSULTANT shall complete all work per the schedule provided in Exhibit "A," Scope of Work within 
150 calendar days after receipt of the Notice to Proceed, exclusive of DISTRICT review time. The 
DISTRICT is expected to require up to 60 calendar days for review. for a total contract time period of 210 
calendar days. Should extension of this contract period be necessary, and any such extension(s) continue the 
date of contract for a time period of more than one year from the date of contract expiration, adjusrnent(s) 
of the consultant's fee(s) may, upon agreement by both the DISTRICT and the CONSULTANT, be made in 
accordance with the Consumer Price Index for Urban Consumers. Western Division published by the U.S. 
Department of Labor, Bureau of Labor Statistics, using the published edition coinciding with the initial 
contract expiration date. Any such fee adjustment shall only apply to the extended contract time period. 

FCD 97-16 
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SECTION JTI - PAYhfEhTS T O  THE COXSLXTAW 

The CONSULTANT shall be paid for work under this Contract a lump sum fee of $79,945.00 plus a 
contingency fee of 55,000.00 for supplemental field suwey work in accordance with the Scope of Work. A 
wrinen authorization from the District Project Manager will be required prior to initiating any work related 
to the contingency fee. Contract value will not exceed S84.945.00 plus any adjustments that have been 
approved in writing in accordance with the Maricopa County Procurement Code. 

The DISTRICT shall pay the CONSULTANT upon completion of the work as accepted by the DISTRICT, 
except that progress payments may be made as billed by the CONSULTANT based on approved monthly 
progress repons Subject to the limitations set fonh in Exhibit 'A," Scope of Work. Ten percent (10%) of all 
contract payments made on an interim basis shall be retained by the DISTRICT as insurance of proper 
performance of the contract or, at the option of the CONSULTANT. a substitute security may be provided 
by the CONSULTANT in an authorized form pursuant to procedures established by rhe DISTRICT. The 
CONSULTANT is entitled to all interest from any such subsrimte security. 

\!%en the contract is fifty percent (50%) completed, one-half (112) of the amount retained will be paid to the 
CONSULTANT provided the CONSULTANT is making satisfactory progress on the contract and there is no 
specific cause or claim requiring a greater amount to be rerrined. Afier the contract is fifry percent (50%) 
completed, no more than five percent ( 5  ls) of the zmounr of any subsequent progress payments shall be 
retained providing the CONSULTANT is making satisfactory progress on the project, except if at any rime 
the DISTRICT determines satisfactory progress is not being made, ten percent (10%) retention shall be 
reinstated for all progress paqmenu made under the contract subsequent to the determination. 

Any retention shall be paid or subsrimre security returned or released, as applicable, to the CONSULTANT 
within forty-five (45) calendar days afrer: (1) final completion of all work per Exhibit A, (2) acceptance of 
work under the contract, (3) receipt of a completed "Certificate of Performance" form, and (4) invoicing for 
any retained monies has been received by the DISTRICT. 

SECTTON TV - THE DTSTRTCT'S RESPOSSTBTLITTES 

The DISTRICT shall furnish the COSSULTANT, at no cost to the CONSULTANT, the following 
information or services for this PROJECT: 

A. One copy of on-hand maps. records, sunfey ties, bench marks or other data peninent to the PROJECT. 
This does not, however, relieve the CONSULTANT of the responsibility of searching records for 
additional information, for requesting specific information or for verification of rhat inform3tion 
provided. The DISTRlCT does not warrant the accuracy or comprehensiveness of any such information. 

B. All available information and data relative to policies, smdards,  criteria, and srudies. etc. impacting the 
PROJECT as identified by the CONSULTANT. 

C. Availability of staff for consultation with the CONSULTANT during the performance of studies and plan 
development in order lo identify the problems. needs. and other functional aspects of the PROJECT. 

D. Examination of documents submined by the CONSULTANT and rendering of decisions pertaining 
thereto prompdy, to avoid unreasonable delay in the progress of the work by &e CONSULTANT. 6 
DlSTNCT will keep the CONSULTANT advised concerning the progress of the DISTRICT'S review 
of work. 

FCD 97.16 
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SECTION V - ALTERATION IN SCOPE O F  W M  

Any alteration in the scope of work that will result in a substantial change in the nature of the PROJECT so 
as to materially increase or decrease the contract fee will require negotiation of an amendment to the contract 
to be executed by the DlSTRlCT and the CONSULTANT. No work shall commence on the change until the 
contract amendment has been approved by the DISTRICT and the CONSULTANT has been notified to 
proceed by the AGENT. It is distinctly understood and agreed that no claim for extra work done or materials 
furnished by the CONSULTANT will be allowed by the DISTRICT except as provided herein, nor shall the 
CONSULTANT do any work or furnish any materials not covered by this agreement unless such work is first 
authorized in writing in accordance with the Maricopa Counry Procurement Code. Any such work or 
materials furnished by the CONSULTANT without such wrinen authorization first being given shall be at his 
own risk, cost, and expense, and he hereby agrees that without such written authorization he will make no 
claim for compensation for such work or materials furnished. 

SECTION \'I - E C O R D S  

Records of the CONSULTANT'S payroll expense penaining to this PROJECT and records of accounts 
between the DISTRICT and the CONSULTANT shall be kept on a generally recognized accounting basis and 
shall be available upon request to the DISTRICT or its authorized representative for audit during normal 
business hours. The records shall be subject to audit by appropriate grantor agency if the PROJECT is funded 
all or in pan by a grant. 

If during the course of this conrract situations arise which prevent completion within rhe allotted time, an 
extension may be granted by the AGENT. 

The DISTRICT may terminate this conrract at any time upon reimbursement to the CONSULTANT of 
expenses which include reasonable charges for time and material ior the percentage of work satisfactorily 
completed and turned over to the DISTRICT. 

The DISTRICT resenres the right to posrpone, terminate or abandon this PROJECT for the CONSULTANT'S 
failure to complete the PROJECT on time, or failure to comply with the provisions of the contracr. The 
DISTRICT also reserves the ri@x to terminale any or all pans of this contract for its own convenience as the 
DISTRICT may dererminc at its sole discretion. 

The DISTRICT hereby g i ~ e s  notice that pursuant to A.R.S. Section 38-511, this contract may be canceled 
without penalry or funher obliga~ion wi~hin rhree years after execution if any person significantly involved in 
initiation, negotiation, securing, drafting, or creating this contract on behalf of the DISTRICT is, at any time 
while the contract or any extension of the contract is in efiect, an employee or agent of any other pany to the 
contract in any capacity or a consultant to any other party of the contract with respect to the subject matter 
of the conrract. Cancelladon under this section shall be effective when wrinen notice from the Chief Engineer 
and General Manager is received by all of the panies of the contracr. In addition, the DISTRJCT may recoup 
any fee or commission paid or due to any person significantly involved in initiation, negotiation, securing, 
drafting, or creating the contract on behalf of the DISTRICT from any other party to the contract arising as 
a result of the contract. 

The CONSULTANT may terminate this contract in h e  event of nonpayment of fees as specified in Section 
111, PAYMENTS TO THE CONSULTANT. 
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SECTrON I X  - O I ~ T R S H I P  O F  DOCUMENTS 

All original documents including, but not limited to studies, repons, tracings, drawings, physical and computer 
models, estimates, field notes, investigations, design analyses. calculations. computer sofnvare, and 
specifications, prepared in the performance of this Contract are to be and remain the propeny of the 
DISTRICT and are to be delivered to the AGENT before final payment is made to the CONSULTANT. The 
DISTRICT reserves the right to reuse the documents as it sees fit. However, the DISTRICT will not reuse. 
alter, or modify these documents without noting such alterations, modifications, or intent of their reuse. and 
will hold the CONSULTANT harmless from any claims arising from the reuse, alteration. or modification of 
the documents. The CONSULTANT may retain reproducible copies of all such documents delivered to the 
DISTRICT. 

SECTION X - COMPLIAXCE UTTH LAWS 

The CONSULTANT is required to comply with all Federal, State and local lauvs, local ordinances and 
regulations. The COSSULTANT's signature on this contract certifies compliance with the provisions of the 
1-9 requirements of the Immigration Reform and Control Act of 1986 for all personnel that rhe 
CONSULTANT and any subconsultants employ to complete this PROJECT. It is understood that the 
DISTRICT shall conduct itself in accordance with the provisions of the Mzricopa Counry Procurement Code. 

SECTION 17 - GESlZR4L COSSmER4TIOSS 

A. Prior to beginning rhe work. the CONSULTANT shall furnish the DISTRICT for approval the names 
of its key employees, and of its subconsultants and their key employees to be used on rhis PROJECT. 
Any subsequent changes are subject to the wrinen approval of the DISTRICT. 

The CONSULTANT in replacing a M B E N B E  subconrractor should anempt to contract with another 
MBEIWBE. 

B. The failure of either parry to enforce any of the provisions of this Contract or to require performance 
of the other parry of any of the provisions hereof shall not be construed to be a waiver of such 
provisions, nor shall it affect the validiy of this Contract or any pan thereof. or the right of either parry 
to thereafter enforce each and every provision. 

C. The CONSULTANT shall be responsible for the cost of any additional design, field layout, testing, 
consrruction and supenlision necessary to correct those errors or omissions anributable to the 
CONSULTANT and for any damage incurred by the DISTRICT as a result of additional construction 
costs caused by such CONSULTANT errors or omissions. 

D. The fact that the DISTRICT has accepted or approved the CONSULTANT'S work shall in no way 
relieve the CONSULTANT'S responsibility. 

E. It is mutually understood and agreed that this Contract shall be governed by the laws of the State of 
Arizona, both as to inrerpretarion and performance. Any action at law, suit in equity, or judicial 
proceeding for the enforcement of this Contract, or any provision thereof, shall be instituted only in the 
courts of the State of Arizona. 

FCD 97-16 
Revircd 7/30:97 



SECTION XTI - SUCCESSORS AND ASSIGNS 

This Contract shall not be assigned by either parry without prior written approval of the other except that the 
CONSULTANT may use in the performance of this Contract without prior approval of the DISTRICT, 
personnel or services of its related entities and affiliated companies as if they were an integral pan of the 
C O N S U L T W  and it shall extend to and be binding upon the heirs, executors, administrators, successors 
and assigns of the panies hereto. 

The CONSULTANT warrants that no person has been employed or retained to solicit or secure this Contract 
upon any agreement or understanding for a commission, percentage, brokerage, or contingent fee: and that 
no member of the Board of Directors/Supervisors or any employee of the DISTRICT has any interest, 
financially or otherwise, in the CONSULTANT firm. 

For breach or violation of this warranty, the DISTRICT shall have the right to annul this Contract without 
liability, or at its discretion to deduct from the Contract price or consideration, the full amount of such 
commission, percentage, brokerage, or contingent fee. 

T'he Flood Conrrol District of ~ a r i c o ~ a  County will endeavor to ensure in every way possible that minority 
and women-onned business enterprises shall have every opportunity to panicipate in providing professional 
services, purchased goods. and contracrual services to the Flood Control District of Maricopa County without 
being discriminated against on the grounds of race, religion, sex, age, or national origin. 

The CONSULTANT agrees not to discriminate against any employee or applicant for employment because 
of race. religion. color. sex, national origin. age. or disability and funher agrees not to engage in any unlawful 
employment practices. The CONSULTANT funher agrees to insen the foregoing provisions in all 
subcontracts hereunder. 

SECTION XV - A>E\D?'IENTS 

This Contract may be amended by murual written agreement of the DISTRICT and the CONSULTANT. 

SECTION XVl - I h ~ E M h l F I C A T I O N  

To the fullest extent permitted by law, the CONSULTANT shall defend, indemnify and hold harmless the 
DISTRICT, Maricopa County, their agents, representatives, officers, directors, officials, and employees from 
and a~ains t  all claims, damages, losses and expenses (including but not limited to attorney fees, coun costs, 
and the cost of appellate proceedings), relating to, arising out of, or alleged to have resulted from the 
CONSULTANT'S acu, errors, misrakes, or omissions relating to professional services in the performance 
of this Contract. The CONSULTANT'S duty to defend, hold harmless and indemnify the DISTRICT, its 
agents, representatives, officers, directors, officials, and employees shall arise in connection with any claim, 
damage, loss or expense that is anriburable to bodily injury, sickness, disease, death, or injury to, impairment, 
or destruction of propeny including loss of use resulring therefrom. caused by any acts. errors, mistakes or 
omissions related to professional services in the performance of this Contract including any person for whose 
acts, errors, mistakes or omissions the CONSULTANT may be legally liable. 

The amount and type of insurance coverage requirements set for~h below will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 
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For all other hazards, liabilities, and exposures: To the fullest extent permined by law, the CONSULTANT 
shall defend, indemnify and hold harmless the DISTRICT, its agents, representatives. officers, directors, 
officials, and employees from and against all claims, damages, losses and expenses (including but not limited 
to accorney fees, court costs, and the cost of appellate proceedings). relating to, arising out of or resulting from 
the CONSULTANT'S work or services. CONSULTANT'S duty to defend, hold harmless, and indemnify 
the DISTRICT, its agents, representatives, officers, directors, officials, and employees shall arise in 
connection with any claim, damage, loss or expense that is anribufable to bodily injury, sickness, disease. 
death. injury to, impairment or destruction of properry including loss of use resulting therefrom, caused in 
whole o r  in pan  by any act or omission of the CONSULTANT, anyone the CONSULTANT directly or 
indirectly employs, or anyone for whose acts the CONSULTANT may be liable, regardless of whether it is 
caused in pan  by a parry indemnified hereunder, including the DISTRICT. 

The amount and rqpe of insurance coverage requirements set fonh below will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

Reouired Coreraoe 

General Clauses. The CONSULTANT, at its own expense, shall purchase and maintain the minimum 
insurance specified below with companies duly licensed, with a current A.M. Best, Inc. rating of B-L +6, or 
approved unlicersed by the State of Arizona Depanment of Insurance. 

Additional Insured. The insurance coverage, except Workers' Compensation and Professional Liability, 
required by this Conrract shall name the DISTRICT, its agents. representatives, officers, directors, officials, 
and employees 2s Additional Insureds. 

Coverage Term. All insurance required herein shall be maintained in full force and effect until all work or 
service required to be performed under the terms of the Contract is satisfactorily completed and formally 
accepted; failure to do so may, at the sole discretion of the DISTRICT constitute a material breach of this 
Contract. 

Primary Coverage. The CONSLITANT'S insurance shall be pri?rary insurance zs resptcu the DISTRICT. 
and any insurance or self insurance maintained by the DISTRICT shall not contribute to it. 

Claim Reponing. Any failure to comply with the claim reponing provisions of the policies or any breach 
of the policy warranty shall not affect coverage afforded under the policies to protect the DISTRICT. 

\Frdver. The policies, except Workers' Compensation, shall contain a waiver of transfer rights of recovery 
(subrogation) against the DISTRICT, its agents, representatives, directors, ofiicers, and employees for any 
c la im arising out of the CONSULTANT'S work or service. 

DeductiblefRetention. The policies may provide coverage which contain deductibles or self insured 
retentions. Such deductible andlor self insured retentions shall not be applicable wirh respect to the coverage 
provided to the DISTRICT under such policies. The CONSULTANT shall be solely responsible for the 
deductible andlor self insured retention. 

Copies of Policies. The DISTRICT reserves the right to request and to receive, within 10 working days, 
cenified copies of any or all of the above policies andlor endorsements. The DISTRICT shall not be 
obligated, however, to review same or to advise CONSULTANT of any deficiencies in such policies and 
endorsements, and such receipt shall not relieve CONSULTANT from, or be deemed a waiver of the 
DISTRICT'S right to insist on, strict fulfillment of the CONSULTANT'S obligations under this Contract. 
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Commercial General Liability. The CONSULTANT shall maintain Commercial General Liability insurance 
with a limit of not less than $1.000.000 for each occurrence with a S1.000.000 General Aggregate limit. The 
policy shall include coverage for bodily injury, broad form propeny damage, personal injury. products and 
completed operations and blanket contractual covering, but not limited to, the liability assumed under the 
indemnification provisions of this Contract which coverage will be at least as broad as the Insurance Service 
Office. Inc. Policy Form CG 0001 1093 or any replacements thereof. The Commercial General liability 
additional insured endorsement will be at least as broad as the Insurance Service Office. Inc. Additional 
Insured, Form B, CG 20101093. or replacements thereof. Such policy shall contain a severability 0: interest 
provision, and shall not contain a sunset provision or commutation clause, nor any provision w h i 5  would 
serve to limit third parry action over claims. 

Automobile Liability. The CONSULTANT shall maintain Commercial/Business Automobile Liability 
insurance with a combined single limit for bodily injury and properry damage of not less than S1,000,090 each 
occurrence with respect to the CONSULTANT'S any owned, hired, and non-owned vehicles assigned to or 
used in performance of the CONSULTANT'S work or services. Coverage will be at least as 5road as 
coverage code 1, 'any auto" (Insurance Senices Ofice, Inc. Policy Form CA 00011293. or any rep:i:tments 
thereof). 

Workers' Compensation. The CONSULTANT shall carry Workers' Compensation insurance ta cover 
obligations imposed by federal and stare starutes having jurisdiction of COXSULTANT'S employees tngrged 
in the performance of the work or services; and Employer's liability insurance of not less than S10C:300 for 
each accident, $100,000 disease for each employee, and S500.000 disease policy limit: 

In case any work is subcontracted, t h e ' c 0 N S u L ~ h N ~  will require the subcontractor to provide Korkers' 
Compensation and Employer's Liability to at least the same extent as required of the CONSULTAXT. 

Professional Liability. The CONSULTANT retained by the DISTRICT will maintain Professional Liability 
insurance covering erron and omissions arising out of the work or services performed by the CONSULTANT 
or any person employed by the CONSULTANT, with a limit of not less than S1,000.000 each clrim. 

certificates of Insurance 

Prior to commencing work or services under this Contract, the CONSULTANT shall furnish the DISTRICT 
with Cenificates of Insurance, or formal endorsements as required by the contract, issued by the 
CONSULTANT'S insurer(s), as evidence that policies providing the required coverages, conditions and limits 
required by this Contract are in full force and effect. Such cenificates shall identify this Contract number and 
title. 

In the event any insurance policy(ies) required by this Contract is(are) wrinen on a "claims made' basis, 
coverage shall extend for rwo years past completion and acceptance of the work or services and as evidenced 
by annual Certificates of Insurance. All Cenificates of Insurance shall be identified with a contract number 
and title. A $25.00 administra~ive fez will be assessed for all certificates received without the appropriate 
contract number and title. 

ance l la t ion  and Exniration Naticg 

Insurance evidenced by this Cenificate shall not expire, be canceled, or materially changed w i t h r ~ t  fifteen 
(15) days prior wrinen notice to the DISTRICT. If a policy does expire during the life of the cinract ,  a 
renewal Cenificate must be sent to the DISTRICT fifteen (IS) days prior to the expiration date. 

All Certificates of Insurance required by this Contract shall be identified with a contract number and title. A 
$25.00 administrative fee shall be assessed for all Cenificates received without the appropriate contract 
number and title. 

FCD 97.16 
Rcviscd 7130197 



IN WITNESS WHEREOF, the panies herein have executed this Contract. 

Principal (Signarure) 

Edverd A. Adeir 

Printed Name 

President 

Title 

August 27,  1997 

Date 

86-0529793 

Federal Tax Identification Number 

FLOOD CONTROL DISTRICT O F  324R.ICOP.4 COLWTY 

RECOM3fEXDED BY: 

Michael S. Ellegood, P.E. 
Chief Eng,ineer and General Manager 
/ /c- 7, /&,*/+ 

Dare I 

ACCEPTED Ah73 APPROVED: 

10 / @ / 4 7  
Date / / 

LEGAL REVIEW 

Approved as ro form and within the powers 
and authoriry granted under the laws of rhe 
State of Arizona to the Flood Control District 
of Maricopa Counry. 

a&-777. {.A&- / 

7' @era1 Counsel, Dist ct Date 
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FLOOD CO.\'TROL DISTRICTof l icopa currnrv 
2501 West Dlrronqo Street 

Plloet~ic, .d.r;'r?!rn 85009 
(602) 306-1501 

FAY (602) 506-4601 

LETTER OF TRANSMITTAL 

hX i... SZN3SNG YOU TXZ FCiLOtr'i2Z IXXS: 
( X ) f n c l o s e d  ( 1 Under se?a:ase cove: 

S?ecifica:ioa 

1. Cne copy each of TIZY paneis  1925, 1950, a n t  2425 

Two cop ie s  ecch of t h e  foll?winp work s:cCf drewi-ps :eon t h e  Ceztennia l  Wash 
F:S eoae  by Cel la  Bar:: Covet Shee:, 10, 13, 15, 16, 17, 18, 15. 20, 21, 22 .  
and 23  of 30, and s h e e t s  10, 11, 1 2 ,  13, 1 4 ,  19,  a-d 20 05 23 

Rerurks:  I haven't  come c r r o s s  a  report  f o r  t he  Ce-te-ial Wash TIS ye:, and I 
eou3E t h a t  t h e r e  i s  a r epor t  f o r  i t .  Su:, I w i l l  con t ince  t o  look f o r  it. I E  +-'ill 
be a l i t t l e  w t . i i e  Ls:::e 1 can hcve the Ceeteznia l  wash f loodp la i a  i n  a  d i p i t a l  
f e n a t .  I should be aS?e t o  pe t  you our p r e l i n i n r r y  hydrol?py -.-slues t h a t  w e  w i l l  be 
v s i n g  f o r  t h i s  s tudy by :he end o f  t h i s  week. i t s  ;:i-:i;rl c::?e: Cischcr;e i s  
1,100 c f s  and t h e  design d ischarge  of t he  di-:?rsio:: c h a m e l  a t  t he  dowr.s:ream end i s  
6,060 c f s  (50-yeax, 24-hour e.;e;.:). Tkere was a s z o n  even: i n  wkicn t:.e flow i n  the  
C t . Z z . t l  a: t h e  downstream end was reported t o  be i2.000 c f s .  Whe? you c u t  your c r a s s  
s e c t i o n s  you w i l  probably want t o  p0 pret:y wide a: f i rs : ,  because it u s u a l l y  i s  
e a s i e r  t o  d e l e t e  poin ts  :has i t  i s  :o acid. 

3. 

.:..z=::-..e'_ S2'-:--nd Tor a?proval . . - - - - - 
x TO: your use 1 >.1~ra7e2 a s  noted 

I As r e ~ ~ e s t e d  I I 3e:c:za.l f o r  correc:ions 

SIGNED: 
Tim Murphy 

Hydrologist  

Diske::e wi th  EZC-2 f i l e s  LlTrdY a-d R2T3VY.A3 t h e s e  seem t o  be t h e  nos; 
p e r t i n e n t  EL;-2 f i l o s  t o  yocr s tudy.  I ' ve  *?so izclucied f i l e s  RlTDPSN, 
R2fDl>N.R, a-d R2TDE'LN.L jus: i n  case you kc:.: r.ee'! then. 

Res:ir,it ( copies f o r  r ~ p r o v a ?  

s&dt  ( ) cop ie s  f o r  d i s i r i b u t i o n  

FC?. ESTIYXTL DUZ: 

( ?or r e v i e 2  czd C:rz.eT.:s 

~e:cr: ( ) correc ted  p r i n t s  

Sorrowed p r i n t s  being re turned  



11/83/97 10:44 DIBBLE 8 AS%. - 602 244 2566 NO. 124 GO? 

DlBBf E & ASSOCMTES 
CONSULTING ENGINEERS 

TO: EnteUus DATE: November 3. 1997 

2255 N. 44" St.Slbjte 330 RE: Harauahala FRS S~illwav Delineation 

Phoenix. AZ 85008 Proiect Schedule 

ATTENTION: Mr Sam Kao 

FAX TO: 244-8947 

Transmitted herewith are the following items: 

Date ber D- . . 
1 Proiecr Schedule 

1 Proiected Monthlv Billine based on schedule. 

There are transmitted as checked below: 

-For Approval , For Review and Comment - Approve 
X For Your Use -For lnfonnation Only -Disapprove 
X. As Requested -For UK as Guideline Only -Approve with Comments - Returned -Other 

REMARKS: 

Number of Pages (including transmind cover page) - 3 Originals to be M a i l e d z  Filed 

Very m l y  yours, 

DIBBLE & ASSOCIATES 



CONTRACT TASKPHASE 

.-.------ --------...--... -- .----. -.-.. ..-..- 
B S K  1- COORDINATION 

1.1 Projecl Schedule 
1.2 Coordination Meetings 
1.3 Dill~ng Eslimates 
1.4 Monthly Progress Reports 
1.5 Legal Advertising 
1.6 Nolily Properly Owncrs 
1.7 Publw: Works Coordination 
1.8 Publii Meetings 

TASK 2- DATA COLLECTION 
2.1 Collect 8 Review Data 
2.2 Field Reconnaissance Report 

IBSK 3- m D m u u c  ANALYSIS 
3.1 HEC-RAS Modeling 
3.2 Cross-Seclions 
3.3 Split Flow Analysis 
3.4 HECRAS Refinements 

TASK 4- FINAL PRODUCTS 
4.1 Inundation Limils Exhibit 
4.2 Hydraulic Report 
4.3 HIS Data 

I 
I Start Date 
I 20-013-97 

End 
Dote 

@ H M l X J N W  FRS SPILLWA LINEATION 

- 
N e 

DIBBLE h ASSWIAIES 
IW 
6J 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONSULTANTISUBCONSULTANT SCHEDULED PROJECT MANHOURS 

CONSULTANTISUBCONSULT. NAME: DIBBLE & ASSOCIATES CONSULTING ENGINEERS 

PROJECT NAME: HARQUAHALA & SADDLEBACK FRS SPILLWAY DELINEATION 

DATE: 03-NOV-97 

LABOR BILLING ($) 1002 8335 0026 1262 13486 867.2 370.7 210 $33,559 
EXPENSES ($) 100 100 55 200 $455 
TOTAL BILLING ($) 1002 8435 8126 1317 13686 867.2 370.7 210 $34,014 

DIBBLE (L ASSOCIATES 



FLOG --0.VTROL DISTRICT of Maricopa C .nry 
2801 West Durango Street 
Phornir, Arizot~a 85009 

a (602) 306-1501 
FAX (602) 506-4601 

LETTER OF TRANSMITTAL 

TO: Eernan AristizaSel October 29, 1597 

Entellus 
2255 North 44th Street, Suite 330 
Phoenix, Arizona 85008 

SUBJECT : FCD 97-16 Sa22letack 6 Harquahala 
Sgillway Studies 

WE P-?.E SENDING YOU THE FOLLOWING ITIMS: 
( X ) Enclosed ( ) Under se?ara:e cover 

THESE T?JNSE".ITTE3: 

. 

Remarks: The CD has a file on it called RZP.DTHIS.TXT that explains the 
file naming convention. I highly recom,end that you take a look at this 
file. When making the CD it was easier to include all the files. 
Therefore, the Harquahala files are on the CD even though you don't need 
them. The DTM files cover a couple of sections at a time, whereas the 
contour files covered only one section at a time. If there are any 
problems 

SIGNED: - 
Tim ~ u r ~ h f  u/ 

1. 

. 

X 

Shop Drawings 

2. I As-Built Plans for Saddleback Floodxater Retarding Structure 

Tor e;~rovel 

?ris:s 

3 .  CD With Saddleback 6 Earquahala DTM files, and Centennial Wash 
Aut0CP.D files 

P.>provedzs s~bmitted 

Le~al Description 

Specificetion 

Tor yocr use 

As reqested I 
Resubnit ( ) ccpies for a;;roval 

Subnit( )copies for distribution 

FOR E S T i K 9 T E  DUE: 

1 

As-Built Plans for Saddleback Diversion Channel 

Samples 

Copy of Letter / Chaz~e Crde: 

>.?proved as noted 

Returned for corrections 
- tor review end connents 
Return( )corrected prints 
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TO: Attendees/File 

FROM:> E. Kao 

JOB NO.: 310 002 

JOB: f C D M l c k  (FCD97-16) DATE: 10/22/97 

MEMORANDUM 

Reference: Project Kick-off Meeting at the District 
10:W A.M., October 22,1997 

Attendees: Tim Murphy FCDMC 
Sam Kao Entellus 
Heman Aristirabal Entellus 
Brian Fry Dibble 

The following is a summary of items that were discussed and concluded during the kick-off 
meeting of the above referenced project. 

Technical Issues 

1. HEC-RAS Model: Hydraulic computation will be performed initially using Version 
1 .2. The files will bc converted to Version 2.0 for final m s .  

2. Flows: For Harquahala, the inundation limits will be modeled for 'A ,2/3 and full 
discharge values from the emergency spillway. For Saddleback, since no emergency 
spillway is available, the inundation limits will be modeled for the 100year discharge to 
be furnished by the District. 

- 
3. Stationing: For Harquahala, the station at the emergency spillway will be Mile 20. For 

Saddleback, the initial station at the confluence of Centcnuial Wash will be Mile 0. 

3. X-sections: X-sections will be generated from the digital terrain model. 

5. Travel Time: Travel time will be estimated based on the channel velocity. 

6. HlS/GIS: Information on vclociry distribution in each x-section will be included in the 
HIS/GlS files 



7.  Reports: Separate reports will be prepared for Harquahala and Saddleback. The source 
of topographic mapping will be docurncnted not only in the report, but also on each sheet 
of the delineation ~ l a n s .  In addition, the assumptions for flow modeling over the CAP 
Canal shall be addressed in the Harquahala report. 

Administrative Issues 

1. Schedule and Projected Billing: A project schedule and projected billing be 
submitted to the District by KO\-ember ?, 1997. 

2 .  Field Trip: A field trip is tentatively schcdcled for the week of No\.ember 3 or 
Novunber 10. Entellus and Dibble will have an in-house meeting to review some issues 
prior to the field trip. 

3. Review Meetings: Review meetings and milestone meetings for this project will be 
informal. Most meetings will be held at the office of the Consultants. 

4. Information to be furnished by the District: The District will furnish thc digital terrain 
mapping information on CD. The District will also furnish the FIRM map of Centennial 
Wash in Auto CAD format and lend the FlS report to Entellus. 

5. 1-10 As-built Plans: Entellus will obtain the 1-10 as-built plans from ADOT. 



2255 N. 441h SL. Suilc 330 
Phoenix AZ 85008 

TO: AttendeedFile 

FROM: Hernan Aristizabal 

JOB NO.: .~io.ooz 

JOB: Delineation of S ~ i l l w a v  Flows for Harauahala and Saddleback FRS DATE: Januarv 2 7 .  10a8 

MEMORANDUM 

Reference: PROGRESS MEETING 
10:OO am on Tuesday, January 13, 1998 at Entellus' Office 

Attendees: Timothy Murphy FCDMC 
Joe Tram FCDMC 
Brian Fry Dibble and Associates 
Jason Mikkelsen Dibble and Associates 
Hernan Aristizabal Entellus 

The following is a summary of the Items that were discussed and concluded during the 
above referenced meeting: 

District Comments on Field Reconnaissance Reports: 

1. The pictures used for Reach-1 of the Saddleback Field Reconnaissance Report are 
more representative of Reach-2. The District will provide Entellus with new 
pictures that are more representative of Reach-1. 

2. The n-value for Saddleback Reach-I shown in the report is a composite value for 
the entire cross-section. The value of 0.07 is lower than the value used for the 
vegetated portion of the wash in the Harquahala report. The n-value for this reach 
will be reevaluated once the new pictures are received. 

3. The description of the channel-bank location in the Harquahala report would be 
easier to understand by using a sketch of the cross-section. Also, the location of 
the bank stations need to be shown in the pictures in the Saddleback report. 

4. A 15% meandering factor was included in the Harquahala Report. Tim didn't feel 
there was an appreciable degree of meandering to justify this value. He suggested 
using a lesser value. 
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Saddieback Delineation 

1. Entellus presented inundation limits for two different starting water surface 
elevations. The first one used normal depth and the second used the Centennial 
Wash floodplain elevation. The two scenarios gave very similar results; therefore, 
the Centennial Wash elevation will be used because it is more conservative and 
produced a larger inundation area. 

2. After plotting the digitized floodplain from the Centennial Wash Flood lnsurance 
Study into the project's mapping, it was discovered that the elevation of the 
floodplain does not match the mapping. Entellus plotted a new floodplain using 
the project's mapping and found the new line to be outside of the Flood lnsurance 
Study floodplain. The original floodplain will be used to tie into Centennial Wash. 

3. Entellus will perform a separate analysis for the branch of Centennial Wash to 
determine if the existing FEMAfloodplain boundaries are wide enough to include 
the flow from the spillway channel. To perform this analysis, the model will be 
extended temporarily to the main channel of Centennial Wash. 

4. Two major tributaries enter the inundation area at the downstream end of the 
project between the end of the improved channel and Centennial Wash. These 
tributaries are not hydraulicly connected to the Saddleback Spillway channel in the 
upstream direction. Therefore, Entellus will exclude their cross-sectional area. 

5. Cross-sections 1.364, 1.430 and t.158 will be modified by increasing the length of 
the cross-section before it bends. 

Harquahala Delineation 

1. Dibble presented a draft version of the inundation limits for the largest flow (15000 
cfs) of the Harquahala floodplain. The methodology of the analysis was explained. 

2. Initial runs of the HEC-RAS model show that water will split to the west of the hill 
immediately downstream of the emergency spillway. It was agreed that an analysis 
of the split flow should be done to the west of the hill. Dibble will create cross- 
sections for this split and include it in the HEC-RAS model. 

3. A second split flow was found to occur approximately at cross section 17.6702. 
This split runs to a borrow pit just upstream of Interstate 10. Several methods of 
analysis through this borrow pit were discussed. It was agreed that the water will 

a most likely fill the borrow pit and then overtop the southwest corner of the pit. The 
split flow will return to the main flow at cross section 16.8902 

H 31: o~z\W?\~rogrut~r).~B mtg wpd 
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4. There is insufficient mapping near the western downstream area of the floodplain to 
contain the flow (cross sections 16.8902 through 16.7242). The HEC-RAS model 
vertically extends the cross-sections to accommodate the flow. It was agreed that 
the use of As-Built drawings for Interstate 10 along with USGS maps will be used to 
approximate an inundation limit in this area. 

H.\j~o.ooa\WP\progtut-t3.98 lntg wpd 
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HYDRAULIC PARAMETERS ESTIMATION 

INTRODUCTION 
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PHOTOGRAPHS 
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INTRODUCTION 

This section presents the basis for the estimation and use of Manning "n" values or 

"roughness coefficient"forthe Saddleback FRS spillway channel. The Channel was divided 

into three reaches of similar hydraulic characteristics and Manning's n values assigned to 

the reaches based on their typical characteristics. Each reach was identified with a four- 

character identifier. The first three characters represent the name of the wash, and the 

fourth is the reach number. For example, SDB2 denotes Saddleback channel, Reach 2. 

The reach numbers start with "1" at the downstream end and increases in the upstream 

direction. 

The limits, location of photographs and n values for each reach are shown on Exhibit 1 

entitled, "Manning's n Value Map". In calculating the n Value, the following factors were 

considered: 

Bed material particle size 

Degree of irregularity 

Effect of obstruction 

Degree of meandering 

Vegetation 

The density and type of vegetation have significant impact on the roughness coefficient (n 

value). The channel is maintained by the Flood Control District of Maricopa County. 

Saddleback FRS 
Appendix-B 

Page B-l 



Therefore, large brushes are unlikely to be allowed to grow in the channel. However, at 

the downstream end, between the end of the channel and Centennial Wash, a well- 

established vegetation cover was observed. At this location, vegetation is crucial on the 

calculation of the n value. 

Methodology 

Each reach was identified in the field. The discerning characteristics were channel liner 

material, vegetation density and bed materials. Each reach was photographed during the 

field reconnaissance at a representative location. The photography locations are 

summarized in Exhibit 1. 

Manning's roughness coefficients were determined in accordance with the methodology 

described in Estimated Manning's Roughness Coefficient for Streams, Channels, and 

Floodplains in Maricopa County, Arizona (USGS, Water Resources Division, April 1991). 

The method described in this publication selects a base value for the roughness coefficient 

based exclusively on bed material. This base value is then adjusted to account for 

vegetation, irregularities, obstructions and cross-section variations. In addition, a multiplier 

can be applied to the adjusted n-value if meandering of the reach is significant. 

Saddleback FRS 
Appendix-B 
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The base roughness coefficient in this study was selected based on the average particle 

size observed in the field. The typical bed materials in the study area range from 

pneumatically applied concrete to gravel; and typical values of the base roughness 

coefficients range from 0.01 8 to 0.030. 

n Value Determination 

The base values, adjustments, and the adjusted values for Manning's roughness 

coefficient are shown in the following tables: 

Saddleback FRS 
Appendix-B 

Page B-3 



Photo I - Reach 1 (SDB-I) 
From right side of channel near the end towards Centennial Wash 

Photo 2 - Reach 1 (SDB-1) 
From right side of channel near the end. Typical vegetation near Centennial Wash 

Saddleback FRS 
Appendix-B 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Delineation of Spillway Flows for Saddleback Flood Retarding Structures (FCD 97-1 6) 
Stream: Saddleback Spillway Channel 
Location: Reach-1 (SDBI) - Between Oullel and Centennial Wash 
Photo No: Photos 1 - 2 

Channel Malerial 

Degree ol Irregularity 

Effects 01 Obslruclion 

Degree of Meandering 



Photo 3 -Reach 2 (SDB-2) 
Saddleback Channel Left bank looking upstream 

Saddleback FRS 
Appendix-B 

Photo 4 - Reach 2 (SDB-2) 
Saddleback Channel looking downstream 

Page B-6 Entellus 
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Photo 5 - Reach 2 (SDB-2) 
Saddleback Channel looking downstream from drop structure 

Saddleback FRS 
Appendix-B 

Photo 6 - Reach 2 (SDB-2) 
Saddleback Channel looking downstream from Courthouse Road 

Page B-7 Entellus 
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Project: 
Stream: 
Location: 
Photo No: 

DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Delineation of Spillway Flows for Saddleback Flood Retarding Structures (FCD 97-1 6) 
Saddleback Spillway Channel 
Reach2 (SDB2) - Between Courlhouse Road and Outlet 
Photos 3 - 6 

Channel Malerial 

Degree of lrregularily 

Effecls of Obslwclion 

Degree ol Meandering 



Photo 7 - Reach 3 (SDB-3) 
Saddleback Channel looking downstream toward Courthouse Road 

Saddleback FRS 
Appendix-B 

Page B-9 

Photo 8 - Reach 3 (SDB-3) 
Saddleback Channel looking downstream near Saddleback structure outlet 



Project: 
Stream: 
Location: 
Photo No: 

DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Delineation of Spillway Flows for Saddleback Flood Retarding Slruclures (FCD 97-1 6) 
Saddleback Spillway Channel 
Reach4 (SDB3) - Belween Saddleback spillway and Courlhouse Road 
Photo 7 - 8 

Channel Malerial 

Degree of lrregularily 

Effects of Obslruclion 

sec #on 

Degree of Meandering 







DELINEATION OF SPILLWAY FLOWS 
FOR SADDLEBACK 

FLOOD RETARDING STRUCTURE 
(FCD 97-1 6) 

ANALYSIS & DELINEATION 

1 Delineation Map Exhibit (1 1 X 17) 

2 HEC-RAS Printout 

3 HEC-RAS Cross-Section Plots 
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PLAN DATA 

Plan Title: Plan 02 
Plan File : e:\entellus\310002\hecras\sd-ras-final.po2 

Geometry Title: Base Conditions Geometry 
Geometry File : e:\entellus\310002\hecras\sd-ras-final.gO1 

Flow Title : Inisial WSE 1077 
Flow File : e:\entellus\310002\hecras\sd-ras-final.fO3 

Plan Description: 
Delineation of Spillway Flows for the Saddleback Flood Retarding Structure 
FCD 
97-16 

Prepared by Entellus, Inc. 

This study delineated the flooding 
limits of the Saddleback FRS channel from the outlet of the structure to the 
confluence with Cenntenial Wash. 

Plan Summary Information: 
Number of: Cross Sections = 89 Mulitple Openings = 0 

Culverts - - 1 Inline Weirs - - 0 
Bridges - - 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computational Flow Regime: Mixed Flow 
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BLOW DATA 

Flow Title: Inisial WSE 1077 
Flow File : e:\entellus\310002\hecras\sd-ras-final.fO3 

Flow Data (cfs) 

Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 
Saddleback 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

Boundary Conditions 

River Reach Profile 
Downstream 

Saddleback Spillway PF#1 
Known WS = 1077 

FCD 97.16 Delineation of Spillway Flows 

far Saddleback Flood Retarding Structure Page 3 

Upstream 

Critical 

Entellus. Inc. 

May, 1998 



GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : e:\entellus\310002\hecras\sd-ras-final.gOl 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.428 

INPW 
Deacrrptlon: 
Station Elevation Data num- 25 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9319.89 1187.9 9347.23 1187.56 9366.62 1186.76 9388.67 1187.7 9583.47 1187.66 
9601.04 1186.9 9617.1 1187.7 9773.18 1186.41 9815.03 1186.49 9857.26 1185.89 
9913.15 1184.87 9950.92 1184.4 9969.58 1184.69 9988.92 1175.9810001.21 1176.12 

10014.01 1175.62 10035.8 1183.9210041.91 1185.3410054.64 1184.7510084.73 1183.63 
10146.76 1183.1 10189.2 1182.7610262.76 1182.29 10352.2 1181.3510444.67 1179.99 

Manning'e n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9319.89 .03 9969.58 .028 10035.8 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9969.58 10035.8 191.21 191.21 191.21 .I .3 

Right Levee Station. 10041.9 Elevation- 1185.34 

CROSS SECPION O W P W  Profile #PF#1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ftl 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.028 

191.21 191.21 191.21 
224.63 
224.63 

1120.00. 
53.37 
4.99 
4.21 

30206.2 
55.69 
0.35 
1.73 

33.41 537.75 123.67 
18.40 161.86 53.24 

FLOW DISTRIBUTION O W P W  Profile #PF#l 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/e) 
9969.58 LB 9991.65 199.31 50.69 16.47 17.80 3.32 3.93 
9991.65 10013.73 737.57 124.99 22.08 65.85 5.66 5.90 
10013.73 10035.80 P.B 183.12 48.95 17.14 16.35 3.05 3.74 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.391 

INPUT 
Description: 
Station Elevation Data num- 2 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9398.39 1188.23 9422.29 1186.83 9436.04 1186.07 9453.4 1185.64 9470.93 1185.38 
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Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9398.39 .03 9954.86 .02810038.67 .03 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9954.8610038.67 166.12 188.33 200.43 .I .3 

Right Levee Station- 10038.7 Elevation- 1184.47 

CROSS SECTION OUTPUT Profile #PFPl 

W.S. Elev (ft) 
Vel Head ('it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Vel Total (ft/e) 
Mar Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (Ptl 
C & E Loss (ft) 

Element 
We. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (eq ft) 
Flow (cfs) 
Top Width (ft) 
Avg.  Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
shear (lb/eq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acreel 

Left OB Channel Right OB 
0.028 

166.12 188.33 200.43 
229.26 
229.26 

1120.00 
57.02 
4.89 
4.02 

30067.5 
59.01 
0.34 
1.64 

33.41 536.75 123.67 

18.40 161.62 53.24 

FLOW DISTRIBwrION OUTPUT Profile # P F # l  

Left Sta Right Sta Flow Area W.P. * Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ('it) (ft) (ft/~) 
9954.86 LB 9982.80 89.76 31.56 15.91 8.0% 2.05 2.84 

9982.80 10010.73 882.82 156.25 28.14 78.82 5.59 5.65 

10010.73 10038.67 RB 147.42 41.46 14.96 13.16 3.02 3.56 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.355 

INPUT 
Description: 
Station Elevation Data nun= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9570.3 1184.65 9581.84 1184.24 9600.9 1185.11 9618.16 1182.1 9635.36 1183.33 

9708.48 1183.34 9783.72 1185.07 9822.3 1184.62 9839.66 1183.19 9854.32 1184.18 
9870.99 1183.92 9940.32 1183.51 9949.62 1184.13 9958.11 1182.84 9987.83 1175.13 

10012.67 1175.0610035.14 1183.7110048.04 1183.4110079.56 1181.510245.19 1180.03 

Manning's n Valuee nun- 3 
Sta n Val Sta n Val Sta n Val 

9570.3 .03 9958.11 .02810035.14 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.1110035.14 195.25 195.25 195.25 .I .3 

Right Levee Station- 10035.1 Elevation- 1183.71 

CROSS SECCION OUTPUT Profile #PF#l 

a W.S. Elev (ft) 1181.24 Element 
Vel Head ('it) 0.26 Wt. n-Val. 

Left OB Channel Right OB 
0.028 
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E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/~) 
Max Chl Dpth (ft) 
Conv. Total (ofel 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Lose (ft) 

Reach Len. (ft) 
Flow Area ( e q  ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acre#) 

FLOW DISTRIBUTION OUTPUT Profile #PFPI 

Left Sta Right Sta Flow Area W.P. i Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9958.11 LB 9983.79 131.94 49.32 20.14 11.78 2.53 2.68 
9983.79 10009.46 757.09 155.35 25.81 67.60 6.05 4.87 
10009.46 10035.14 RB 230.96 69.36 20.40 20.62 3.60 3.33 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.318 

INPUT 
Description: 
Station Elevation Data num= 17 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9730.38 1184.28 9744.42 1183.91 9766.81 1184.24 9786.27 1181.99 9941.11 1183.3 
9952.76 1183.53 9988.71 1174.5110012.31 1174.3210034.22 1183.210050.42 1183.69 

10065.88 1180.5510075.49 1180.5910085.69 1180.7710096.48 1180.0810119.17 1179.41 
10157.04 1180.5610220.69 1179.81 

Manning's n Values num= 3 
sta n Val Sta n Val Sta n Val 

9730.38 .03 9952.76 .02810034.22 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9952.7610034.22 123.79 123.79 123.79 .1 .3 

Right Levee Station- 10050.4 Elevation- 1183.69 

CROSS SECTION OUTPUT Profile 8PFSl 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfe) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Xydr. Depth fft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shoar (Ib/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.028 

123.79 123.79 123.79 

FLOW DISTRIBUTION OUTPUT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. I Conv. Hydr D. Velocity 
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CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.295 

INPUT 
Description: 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
9796.84 1184.4 9812.72 1184.34 9876.14 1184.32 9939.5 1185.06 9951.38 1184.49 
9979.84 1177.19 9990.17 1174.6110011.67 1174.9510031.91 1183.0610048.21 1183.66 

10061.39 1182.6310075.87 1181.310097.19 1181.5410142.51 1181.6810179.14 1181.23 
10221.43 1180.8210256.35 1180.8510272.28 1180.7410309.22 1180.13 

Manning's n Values nun- 3 
Sta nVal Sta n Val Sta n Val 

9796.84 .03 9951.38 .02810031.91 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9951.3810031.91 115.69 115.69 115.69 .1 .3 

Right Levee Station- 10048.2 Elevations 1183.66 

CROSS SECI'ION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right 08 
0.028 

115.69 115.69 115.69 
253.39 
253.39 

1160.00 
61.05 
4.58 
4.15 

34014.3 
62.99 
0.29 
1.34 

33.41 533.59 123.67 
18.40 160.88 53.24 

FLOW DISTRIBUTION OUTPUT Profile #PF#1 

Left Sea Right Sta Flow Area W.P. i. Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (eq ft) (ft) (ft) (ft/~) 
9951.38 LB 9978.22 48.02 20.99 13.21 4.14 1.64 2.29 
9978.22 10005.07 776.36 148.88 27.21 66.93 5.55 5.21 
10005.07 10031.91 RB 335.62 83.52 22.56 28.93 3.90 4.02 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.273 

INPUT 
Description: 
Station Elevation Data nun= 19 

Sta Elev Sea Elev Sta Elev Sta Elev Sta Elev 
9881.53 1183.8 9909.02 1185.1 9933.3 1185.07 9946.15 1185.13 9980.47 1176.62 
9991.74 1173.9210009.36 1173.8410029.81 1182.6210055.78 1183.3310066.33 1182.81 

10082.42 1182.9810123.11 1182.2410160.01 1180.3310185.74 1179.9110206.13 1179.66 
10228.74 1179.4410256.51 1179.1510276.03 1178.7910300.41 1178.1 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9881.53 .03 9946.15 .02810029.81 .03 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. ~xpan 
9946.1510029.81 61.94 61.94 61.94 .l .3 

Right Levee Station- 10055.8 Elevation= 1183.33 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ftl 
Val Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfel 
Length Wed. (£ti 
Min Ch El (ftl 
Alpha 
Frotn Loee (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (ofs) 
Top Width (ftl 
Avg. Vel. (ft/el 
Hydr. Depth (ftl 
Conv. (cfsl 
Wetted Per. (ftl 
Shear (lb/sq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Rlght OB 
0.028 

61.94 61.94 61.94 
276.21 
276.21 

1160.00 
61.99 
4.20 
4.46 

38753.0 
64.25 
0.24 
1.01 

33.41 532.88 123.67 
18.40 160.72 53.24 

FLOW DISTRIBGTION OUTPWI Profile #PF:l 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ftl (ft/s) 
9946.15 LB 9974.04 23.42 13.52 10.76 2.02 1.29 1.73 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.261 

INPWI 
Description: matream Courthouse Road culvert 
Station Elevation Data num= 24 

Sta Elev sta Elev Sta E l e v  Sta Elev Sta Elev 
9600 1187 9650 1186.42 9709.32 1186.08 9727.71 1186.01 9760.21 1185.91 

9770.51 1185.86 9851.64 1184.78 9876.54 1184.7 9914.52 1184.42 9935.08 1184.35 
9956.22 1181.2 9984.17 1174.3610015.83 1174.3610026.86 1182.3710116.66 1181.9 

10142.61 1181.5710216.49 1180.0310235.92 1179.5310252.81 1179.53 10262.6 1179.71 
10281.13 1180.0410287.41 1180.6710291.56 1180.910303.14 1180.27 

Manning'e n Valuea numn 3 
Sta n Val sea n Val Sta n Val 
9600 .03 9984.17 .02810015.83 .03 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 
9984.1710015.83 68.74 68.74 68.74 .3 .5 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
9600 9984.16 118510015.8310303.14 1183.5 

Right Levee Station- 10026.2 Elevation- 1182.3 

CROSS SECPION OUTPUT Profile #PF#l 

W.S. Elev (ftl 1180.42 Element Left OB Channel Right OB 
Vel Head (ft) 0.57 Wt. n-Val. 0.000 0.028 
E.G. Elev (ftl 1180.99 Reach Len. (ftl 68.74 68.74 68.74 
Crit W.S. (ft) 1177.82 Flow Area (sq ft) 0.06 191.82 
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E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Lose (ft) 

*ea (aq  ft) 
Flow (=fa) 
Top Width (ft) 
Avg. Vel. lft/e) 
Hydr. Depth lft) 
COnV. (~f8) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

FLOW DISTRIBWPION OWPPUT Profile #PFBl 

Left Sta Right Sta Flow Area W.P. Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) lft) (ft) lft/s) 
9600.00 9984.17 0.33 0.06 0.01 0.03 6.06 5.53 
9984.17 LB 9994.72 386.57 63.94 10.55 33.32 6.06 6.05 
9994.72 10005.28 386.53 63.94 10.55 33.32 6.06 6.05 
10005.28 10015.83 RB 386.57 63.94 10.55 33.32 6.06 6.05 

CVLVERT RIVER: Saddleback 
REACH: Spillway RS: 6.2545 

INPUT 
Description: 
Distance from upetream XS = 14 
Deck/Roadway Width = 24 
Weir Coefficient = 2.9 
Bridae DeckIRoadwav Skew = - ~ 

Upetream Deck/Roadway Coordinates 
nun- 5 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9600 1188 9851.64 1186 9984.17 1184 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9600 1187 9650 1186.42 9709.32 1186.08 9727.71 1186.01 9760.21 1185.91 

9770.51 1185.86 9851.64 1184.78 9876.54 1184.7 9914.52 1184.42 9935.08 1184.35 
9956.22 1181.2 9984.17 1174.3610015.83 1174.3610026.86 1182.3710116.66 1181.9 

10142.61 1181.5710216.49 1180.0310235.92 1179.5310252.81 1179.53 10262.6 1179.71 
10281.13 1180.0410287.41 1180.6710291.56 1180.910303.14 1180.27 

Manning'e n Values num- 3 
Sta n Val Sta n Val Sta n Val 
9600 .03 9984.17 .02810015.83 .03 

Bank Sta: Left Right Coeff Contr. Expan. 
9984.1710015.83 .3 .5 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
9600 9984.16 118510015.8310303.14 1183.5 

Right Levee Station- 10026.2 Elevation- 1182.3 

Downstream Deck/Roadway Coordinates 
nun= 6 
Sea Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9609 1188 9851.65 1186 9984.17 1184 

10150.89 1182 10286.46 1180 10374.58 1177.93 

Downstream Bridge Cross Section Data 
Station Elevation Data numi 44 
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Sta Elev Sta Elev Sta Elev Sta 
9609 1186.92 9628.09 1186 9651.59 1185.06 9718.25 

9755.58 1185.23 9787.66 1184.6 9851.65 1184.98 9867.71 
9889.12 1183.86 9901.65 1184 9904.67 1184.06 9907.21 
9942.8 1182.66 9949.77 1182 9969.11 1180.14 9970.3 

Elev Sta Elev 
1184.65 9743.28 1184.91 
1184.67 9885.32 1184 

1184 9919.66 1183.81 
1180 9976.27 1178 

1174.2610015.83 1174.26 
1180.3710162.81 1180 

117810348.19 1178 
1176.6510493.83 1176.56 
1173.78 

Manning's n Values nun- 3 
Sta n Val sta n Val Sta n Val 
9609 ,055 9983.07 .04510015.83 ,055 

Bank Sta: Left Right Coeff Contr. Expan. 
9983.0710015.83 .3 .5 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
9609 9984.17 118410015.8310647.86 1181 

Right Levee Station- 10121.1 Elevation- 1180.93 

Upstream Embankment side slope = horin. to 1.0 vertical 
Downstream Embankment side slope = horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 1182 
Energy head used in spillway deeign = 

Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts I 1 

Culvert Name Shape Rise Span 
CULVERT#l Box 6 10 
MWA Chart # 11- Skewed headwall; chamfered or beveled Inlet 
MWA Scale # 3 - Headwall skewed 15 deg.; inlet edges chamfered 3/4 inch 
Solution Criteria = Highest U.S. EG 
Culvert Vpstrm Diet Length n Value Entrance Lose Coef Exit Loss Coef 

5 65 ,013 .5 1 
Number of Barrels - 3 
Upatream Elevation - 1174.36 
Centerline Stations 

Sta. Sta. Sta. 
9989.17 1000010010.83 

Downstream Elevation = 1174.26 
Centerline Stations 

Sta. Sta. Sta. 
9989.17 1000010010.83 

CULVERT OUTPUT Profile #PF#l 
Culvert ID : CULVERTS1 

Culv Q (=fa) 
# Barrels 
Q Barrel (cfs) 
W.S. US. (ft) 
E.G. US. (ft) 
Delta WS (ft) 
Delta EG (ft) 
E.G. IC (ft) 
E.G. OC (ft) 
Culv WS In (ft) 
Cu1v WS out (ft) 
Culv Nml Depth (ft) 
Culv Crt Depth (ft) 
Culv htl Lngh (ft) 

Culv Vel In (ft/e) 7.09 
Culv Vel Out (ftla) 7.03 
Culv Inv El Up (ft) 1174.36 
Culv Inv El Dn (ft) 1174.26 
Culv Frctn Ls (ft) 0.07 
Culv Ext Les (ft) 0.08 
Culv Ent LBB (ft) 0.39 
Q Weir (cfe) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Weir Avg Depth (ft) 
Min Top Rd (ft) 
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@ CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.248 

INPW 
Description: Downatream Courthouee road culvert 
Station Elevation Data num- 44 

Sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9609 1186.92 9628.09 1186 9651.59 1185.06 9718.25 1184.65 9743.28 1184.91 

9755.58 1185.23 9787.66 1184.6 9851.65 1184.98 9867.71 1184.67 9885.32 1184 
9889.12 1183.86 9901.65 1184 9904.67 1184.06 9907.21 1184 9919.66 1183.81 
9942.8 1182.66 9949.77 1182 9969.11 1180.14 9970.3 1180 9976.27 1178 

9983.07 1176 9984.17 1174.2610011.46 1174.2610012.43 1174.2610015.83 1174.26 
10020.51 118010121.09 1180.9310138.01 1180.6110150.89 1180.3710162.81 1180 
10286.46 1178.2310321.06 117810327.39 117810332.29 117810348.19 1178 
10351.2 117810374.58 1177.9310420.06 1177.0410468.11 1176.6510493.83 1176.56 

10534.15 117610590.46 1174.65 10626.2 1174.110647.86 1173.78 

Manning's n Values num= 3 
st* n Val Sta n Val Sta n Val 
9609 ,055 9983.07 .04510015.83 .055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.0710015.83 69.1 69.1 69.1 .3 .5 

Ineffective Flow num= 2 
Sea L Sta R Elev Sta L Sta R Elev 
9609 9984.17 ll84lOOl5.8310647.86 1181 

Right Levee Station- 10121.1 Elevation= 1180.93 

CROSS SECTION OLWPW Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ftl 
E.Q. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth lft) 
Conv. Total lcfe) 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loea (ft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area laq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ftl 
Stream Power llb/ft s) 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croas 

sections. 

n o w  DISTRIBWION OWPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ft) (ftl (cfsl leq ft) (ftl (ft) (ft/sl 
9983.07 I 5  9993.99 359.81 54.02 9.82 31.02 5.50 6.66 
9993.99 10004.91 400.10 60.06 10.92 34.49 5.50 6.66 
10004.91 10015.83 RB 400.10 60.06 10.92 34.49 5.50 6.66 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ie less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

a eectione 
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CROSS SECTION RIVER: Saddleback 
RBACH: spillway RS: 6.235 

INPW 
Description: 
Station Elevation Data num= 2 0 

Sta Elev Sta Elcv Sta Elev Sta Elev Sta Elev 
9766.91 1186.18 9827.83 1184.43 9864.26 1183.74 9883.59 1184.94 9909.8 1184.88 
9923.02 1185.99 9932.19 1185.54 9946.83 1183.61 9970.67 1177.67 9986.63 1173.9 

10016.49 1173.7310038.07 1179.9510064.26 1182.310075.03 1181.910087.15 1180.96 
10116.6 1180.5910164.42 1180.0210236.73 1178 10247.3 1177.98 10275.7 1178.13 

Manning's n Values num- 3 
Sta nVal Sta n Val Sta n Val 

9766.91 ,055 9986.63 ,04510016.49 ,055 

Bank Sta: Left Right Length*: Left Channel Right Coeff Contr. Expan 
9986.6310016.49 165.57 165.57 165.57 .3 .5 

Right Levee Station; 10064.3 Elevation. 1182.3 

CROSS SEmION OUTPUT Profile #PF#1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elsv (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Mar Chl Dpth (ft) 
Conv. Total (cfs) 

a Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (aq ftl 
Flow (cfs) 
Top Width iftl 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/eq ftl 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.055 

165.57 
71.87 
71.87 
183.54 
24.29 
2.55 
2.96 

3926.9 
24.99 
0.39 
1.00 

33.20 
18.32 

Channel 
0.045 

165.57 
177.10 
177.10 
895.59 
29.86 
5.06 
5.93 

19161.5 
29.86 
0.81 
4.09 

531.97 
160.55 

Right OB 
0.055 

165.57 
62.79 
62.79 

160.87 
20.87 
2.56 
3.01 

3441.9 
21.72 
0.39 
1.01 

123.56 
53.20 

FLOW DISTRIBmION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ftl (ft) (cfs) (nq ft) (ftl (ft) Lft/s) 
9766.91 9986.63 183.54 71.87 24.99 14.80 2.96 2.55 
9986.63 LB 9996.58 293.77 58.47 9.95 23.69 5.87 5.02 
9996.58 10006.54 298.54 59.04 9.95 24.08 5.93 5.06 
10006.54 10016.49 RB 303.28 59.60 9.95 24.46 5.99 5.09 
10016.49 10275.70 160.87 62.79 21.72 12.97 3.01 2.56 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.203 

INPUT 
Deecription: 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elsv Sta Elev Sta Elev 
9876.68 1182.38 9898.12 1182.15 9909.69 1181.6 9920.07 1182.18 9931.79 1184.54 
9941.06 1183.7 9954.17 1180.84 9972.82 1177.33 9986.39 1173.3810015.83 1173.63 

10034.28 1180.110045.72 1180.9110062.76 1182.5110079.95 1183.0510087.12 1181.8 
10104.19 1179.3610120.35 1177.7210161.34 1176.0610193.79 1175.46 

ManninoTs n Values num- 3 - 
Sta n Val Sta n Val Sta n Val 

a 9876.68 .03 9986.39 ,03510015.83 .03 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.3910015.83 224.43 224.43 224.43 .I .3 

Right Levee Station- 10080 Elevation- 1183.05 

CROSS SECTION O m P m  Profile #PF#1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loes (ft) 
C & E Loes (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/aq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OE 
0.030 

224.43 
68.56 
68.56 

224.47 
25.06 
3.27 
2.74 

6510.7 
25.82 
0.20 
0.65 

32.94 
18.23 

Channel 
0.035 

224.43 
176.26 
176.26 
850.66 
29.44 
4.83 
5.99 

24672.7 
29.44 
0.44 
2.14 

531.30 
160.44 

Right 09 
0.030 

224.43 
49.00 
49.00 

164.87 
16.72 
3.36 
2.93 

4781.9 
17.71 
0.21 
0.69 

123.35 
53.13 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta R~ght Sta Flow Area ' 'W. 4 Conv. Hydr D. Velocity 
(ft) (ft) (cfsl (sq ft) (ft) (ft) (ft/a) 
9876.68 9986.39 224.47 68.56 25.82 18.10 2.74 3.27 
9986.39 LB 9996.20 290.14 59.57 9.81 23.40 6.07 4.87 
9996.20 10006.02 283.53 58.75 9.81 22.87 5.99 4.83 
10006.02 10015.83 RB 276.99 57.94 9.81 22.34 5.90 4.78 
10015.83 10193.79 164.87 49.00 17.71 13.30 2.93 3.36 

CROSS SECTION RIVER: S a d d l e b a c k  
REACH: S p i l l w a y  RS: 6 . 1 6 1  

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elav Sta Elev Sta Elev Sta Elev 
9830.71 1184.78 9839.65 1184.2 9850.27 1183.24 9859.05 1183.2 9878.03 1182.82 
9903.11 1183.12 9914.25 1182.94 9934.38 1182.69 9940.28 1182.25 9953.21 1181.04 
9972.94 1177.42 9986.44 1173.8310014.35 1173.3910040.51 1180.7810051.58 1181.77 
10067.9 1184.2710083.78 1183.82 10095.1 1183.8310098.94 1183.56 10110.8 1183.4 

10134.99 1179.3910148.35 1180.2410148.36 1180.2410188.73 1178.5510224.51 1177.09 
10250.55 1177.99 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9830.71 .03 9986.44 .03510014.35 .03 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 
9986.4410014.35 408.28 408.28 408.28 .3 .I 

Right Levee Station= 10067.9 Elevation- 1184.27 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elcv (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/e) 

1179.11 Element 
0.37 We. n-Val. 

1179.48 Reach Len. ift) 
1177.03 Flow Area (sq ft) 

0.001626 Area (sq ft) 
1240.00 Flow (cfs) 

70.88 Top Width (ft) 
4.66 Avg. Vel. (ft/el 

Left 09 Channel 
0.030 0.035 

408.28 408.28 
54.86 153.53 
54.86 153.53 

193.68 819.04 
22.72 27.91 
3.53 5.33 

Right OB 
0.030 

408.28 
57.93 
57.93 

227.28 
20.25 
3.92 
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Max Chl Dpth (ft) 5.72 Kydr. Depth (ft) 2.41 5.50 2.86 
Conv. Total (cfs) 30749.6 Conv. (cfs) 4802.9 20310.5 5636.2 
Length Wtd. (ft) 408.28 Wetted Per. (ftj 23.34 27.91 21.04 
Min Ch El (ft) 1173.39 Shear (lb/eq ft) 0.24 0.56 0.28 
Alpha 1.09 Stream Power (lb/ft e )  0.84 2.98 1.10 
Frctn Lose (ft) 0.90 Cumvolume (acre-ft) 32.62 530.45 123.07 
C L E Loss (ft) 0.07 CumSA (acres) 18.10 160.29 53.03 

FLOW DISTRIBmION OUTPm Profile # P F # l  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/e) 
9830.71 9986.44 193.68 54.86 23.34 15.62 2.41 3.53 
9986.44 LB 9995.74 260.91 49.81 9.30 21.04 5.35 5.24 
9995.74 10005.05 272.96 51.18 9.30 22.01 5.50 5.33 
10005.05 10014.35 RB 285.17 52.54 9.30 23.00 5.65 5.43 
10014.35 10250.55 227.28 57.93 21.04 18.33 2.86 3.92 

CROSS SECTION RIVER: Saddleback 
REACH: S p i l l w a y  R S :  6 . 0 8 4  

INPUT 
Description: 
Station Elevation Data nun= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9779.95 1184.07 9867.63 1183.58 9877.53 1182.72 9892.02 1180.52 9904.65 1180.38 
9914.88 1182.06 9924.71 1182.27 9931.34 1181.45 9944.62 1181.48 9954.98 1180.35 
9972.9 1176.56 9985 1173.0110015.33 1173.2710039.98 1179.3410050.51 1180.05 

10061.03 1181.0210076.43 1181.0310095.48 1180.6210105.79 1180.9110126.67 1180.38 
10143.76 1178.9410161.21 1178.2910190.04 1177.57 

Manning'e n Values num- 3 
Sta n Val Sta n Val sta n Val 

9779.95 .03 9985 .03510015.33 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
998510015.33 71.22 71.22 71.22 .3 .1 

Right Levee Station= 10076.4 Elevation= 1181.03 

CROSS SECTION OUTPUT Profile gPFS1 

W.S. Elev (ft) 
Vel Xead (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Roach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB 
0.030 
71.22 
42.43 
42.43 
196.65 
18.56 
4.63 
2.29 

3563.4 
19.21 
0.42 
1.95 

32.16 
17.91 

Channel 
0.035 
71.22 

145.18 
145.18 
966.05 
30.33 
6.65 
4.79 

17505.4 
30.33 
0.91 
6.06 

529.05 
160.02 

Right OB 
0.030 
71.22 
44.03 
44.03 
207.31 
18.91 
4.71 
2.33 

3756.5 
19.48 
0.43 
2.02 

122.59 
52.85 

Warning - The velocity head hae changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross seotions. 

Warning - The conveyance ratio lupstream conveyance divided by downstream conveyance) is lesa 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sections. 

FCD 97.16 Delineation of Spillway Flows 

for Saddieback Flood Retarding Structure Page 14 
Entellus. Inc. 

May, 1998 



FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. iconv. HydrD. Velocity 
(ft) lft) (cfa) (sq ftl (ft) lftl (ft/a) 
9779.95 9985.00 196.65 42.43 19.21 14.35 2.29 4.63 

Warning - The velocity head hae changed by more than 0.5 ft (0.15 m). Thie may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyace divided by downatream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

eections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.07 

INrn 
Descrzptron: 
Statlon Elevatron Data num- 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9869.97 1182.88 9875.3 1181.62 9886.43 1179.44 9896.59 1179.43 9908.47 1182.05 
9916.44 1181.42 9926.1 1180.93 9939.22 1180.83 9945.3 1179.5 9958.76 1178.2 
9987.72 1173.1810014.85 1173.1310033.48 1177.6510043.37 1178.5310052.77 1179.27 

10063.72 1180.3110081.43 1180.2910096.47 1180.1210105.39 1180.5610122.51 1180 11 
10138.68 1178.8710158.39 1178.1310187.58 1177.8810220.48 1177.06 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9869.97 .03 9987.72 .03510014.85 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9987.7210014.85 42.67 42.67 42.67 .3 

Right Levee Station=10105.39 Elevation- 1180.56 

CROSS SECTION OUTPUT Profile #PFX1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev lft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loes (ftl 
C & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow lcfa) 
Top Width (ft) 
Avg. Vel. lft/sl 
Hydr. Depth lft) 
Conv. lcfe) 
Wetted Per. (ft) 
Shear llb/sq ft) 
Stream Power llb/ft el 
Cum Volume (acre-ft) 
Cum SA laores) 

Left OE 
0.030 
42.67 
34.98 
34.98 

249.48 
20.09 
7.13 
1.74 

2482.6 
20.39 
1.08 
7.71 

32.10 
17.88 

Channel 
0.035 
42.67 
95.15 
95.15 

937.05 
27.13 
9.85 
3.51 

9324.9 
27.13 
2.21 

21.77 
528.86 
159.97 

Right OB 
0.030 
42.67 
25.71 
25.71 

183.47 
14.56 
7.14 

Warning - The energy equation could not be balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and aontinued on with the 
calculations. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lese 

than 0.7 or greater than 1.4. This may indicate the need for additional croas 
sections. 
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Y Warning - The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 
aection. This may indicate the need for additional cross sections. 

Warning - During the etandard step iterations, when the assumed water aurface was set equal to 
critical depth, the calculated water eurface came back below critical depth. 

Thie indicates 
that there is not a valid subcritioal answer. The program defaulted to critical 

depth. 
Note - Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTXIB~ION OUTPUT Profile #PF#l 

Left sea Right Sta Flow Area 
(ft) (ft) (cfa) l sq  ft) 
9869.97 9987.72 249.48 34.98 
9987.72 L8 9996.76 309.87 31.56 
9996.76 10005.81 312.37 33.72 
10005.81 10014.85 RB 314.81 31.87 
10014.85 10220.48 183.47 25.71 

W.P. % Conv. Hydr D. Velocity 
(ft) lftl (ft/s) 

20.39 18 .21 1.74 7.13 
9.04 22.62 3.49 9.82 
9.04 22.80 3.51 9.85 
9.04 22.98 3.52 9.88 
14.98 13.39 1.77 7.14 

Warning - The energy equation could not be balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). Thie may indicate the need 

for additional cross eections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 

than 0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous croea 

a section. This may indicate the need for additional cross sections. 
Warning - During the standard step iteratione, when the aaaumed water surface was eet equal to 

critical depth, the calculated water surface came back below critical depth. 
This indicates 

that there is not a valid subcritical answer. The program defaulted to critical 
depth. 
Note - Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6.062 

INPUT 
Description: 
Station Elevation Data num- 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9868.4 1182.04 9882.73 1179.44 9892.07 1179.16 9904.49 1181.59 9913.54 1181.37 

9921.06 1180.72 9939.62 1178.77 9953.72 1176.34 9962.48 1173.79 9976.18 1168.45 
9986.34 1164.5110014.15 1163.94 10020.9 1167.6910036.97 1175.71 10048.7 1179.17 

10057.05 1179.8310068.33 1180.6210084.89 1181.410097.95 1181.1210103.47 1181.36 
10118.73 1180.3810131.29 1178.2210151.32 1178.0310177.98 1177.45 10214.2 1176.68 
10238.05 1176.4410265.08 1176.03 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9868.4 .03 9986.34 .03510014.15 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.3410014.15 36.71 36.71 36.71 .3 .1 

Right Levee Station- 10084.9 Elevation- 1181.4 

a CROSS SECPION OUTPUT Profile #PFU1 
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W.S. Elev (ft) 
Val Head (ftl 
E.G. Elev 1ftI -- . 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ftl 
Conv. Total (cfal 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loas (ft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (eq ft) 
Flow (cfe) 
Top Width lftl 
Avg. Vel. (ft/.e) 
Hydr. Depth (ftl 
Conv. (cfsl 
Wetted Par. (ft) 
Shear (lb/eq ft) 
Stream Power (lb/ft el 
Cum Volume (acre-ft) 
Cum SA (acreal 

Left OB 
0.030 
36.71 
79.30 
79.30 
228.79 
20.18 
2.89 
3.93 

9331.4 
21.66 
0.14 
0.40 

32.04 
17.86 

Channel 
0.035 
36.71 

226.17 
226.17 
951.91 
27.81 
4.21 
8.13 

38825.0 
27.82 
0.31 
1.28 

528.70 
159.94 

Right OB 
0.030 
36.71 
65.99 
65.99 

189.31 
16.10 
2.87 
4.10 

7721.2 
18.17 
0.14 
0.39 

122.49 
52.81 

Warning - The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyanoa divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes 

sections. 
Note - Hydraulic jump has occurred between this cross section and the previoua upstream section. 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. 5. Ccnv. Hydr D. Velocity 
(ftl (ft) (cfsl (sq ftl (ftl (ft) (ft/s) 
9868.40 9986.34 228.79 79.30 21.66 16.70 3.93 2.89 
9986.34 LB 9995.61 304.99 73.63 9.27 22.26 7.94 4.14 
9995.61 10004.88 317.22 75.38 9.27 23.15 8.13 4.21 
10004.88 10014.15 RB 329.70 77.15 9.27 24.07 8.32 4.27 
10014.15 10265.08 189.31 65.99 18.17 13.82 4.10 2.87 

Warning - The velocity head hae changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for additional croaa sections. 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is less 
than 0.7 or greater than 1.4. Thia may indicate the need for additional croas 

sections. 
Note - Rydraulic jump has occurred between this croaa section and the previous upstream section. 
CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 6 . 0 5 5  

INPUT 
Description: 
Station Elevation Data num= 25 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9806.16 1181.95 9827.6 1181.52 9869.08 1181.74 9883.12 1179.27 9892.56 1178.81 
9903.46 1181.3 9915.31 1181.2 9923.25 1179.93 9935.75 1177.79 9953.29 1174.75 
9983.83 1167.6110015.97 1167.3110035.96 1173.15 10050.5 1179.6110061.11 1180.1 
10071.4 118110088.37 1181.9410100.05 1181.86 10114.9 1180.7610129.92 1177.64 

10151.28 1177.8910174.72 1177.1210209.79 1176.7710238.54 1176.3710260.63 1175.73 

Manningt* n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9806.16 .03 9983.83 .03510015.97 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.8310015.97 41.17 41.17 41.17 .3 .1 

Right Levee Station- 10088.4 Elevation- 1181.94 

CROSS SECTION OUTPUT Profile #PF#1 

a W.S. Elev (ft) 1171.56 Element Left OB Channel Right OB 
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Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wed. (ft) 
MinChEl (ft) 
Alpha 
Frctn Loss (ft) 
C & E Lose (ft) 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfe) 
Top Width lft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. lcfa) 
Wetted Per. (ftl 
Shear (lb/aq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional crose 

sections. 

FLOW DISTRIBUTION O U T m  Profile XPF#l 

Left Sta Right sea Flow ~ r e a  W.P. i. Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ftl (ft/e) 
9806.16 9983.83 181.15 33.45 17.37 13.22 1.98 5.42 
9983.83 LB 9994.54 324.42 42.90 10.71 23.68 4.00 7.56 
9994.54 10005.26 338.06 43.98 10.71 24.68 4.10 7.69 
10005.26 10015.97 RB 351.87 45.05 10.71 25.68 4.20 7.81 
10015.97 10260.63 174.49 30.98 15.17 12.74 2.13 5.63 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crose 

sections. 

CROSS SECTION RIVER: Saddleback 
REACH : Spillway RS: 6.047 

INPUT 
Description: 
Station Elevation Data nun= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9749.89 1181.95 9869.44 1181.28 9882.81 1179.01 9893.14 1178.75 9980.45 1167.07 
9992.15 1167.3110018.71 1167.3110050.91 1179.5610062.56 1180.0110072.47 1181.25 

Manning's n Valuee num~ 3 
Sta n Val Sta n Val Sta n Val 

9749.89 .03 9980.45 .03510018.71 .03 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 
9980.4510018.71 393.72 393.72 393.72 .3 .1 

Right Levee Station- 10099.9 Elevation- 1181.64 

CROSS SECTION OUTPUT Profile # P W l  

W.S. Elev (ft) 1171.82 Element 
Vel Head (ft) 0.38 Wt. n-Val. 
E.G. Elev (ft) 1172.20 Reach Len. (ft) 
crit w.5. (ft) 1170.21 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.002116 Area (sq ft) 
Q Total (cfe) 1370.00 Flow (cis) 
Top Width Ift) 85.58 Top Width (ft) 
Vel Total (ft/a) 4.81 Avg. Vsl. (ft/e) 
Max Chl Dpth lft) 4.75 Hydr. Depth lft) 

Left OB 
0.030 

393.72 
84.19 
84.19 

339.23 
35.48 
4.03 
2.37 

Channel 
0.035 

393.72 
173.80 
173.80 
930.89 
38.26 
5.36 
4.54 

Right OB 
0.030 

393.72 
26.69 
26.69 
99.88 
11.84 
3.74 
2.25 
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Conv. Total (cfs) 29784.8 Conv. (cfs) 7375.1 20238.3 2171.4 
Length Wtd. (ft) 393.72 Wetted Per. (ft) 35.79 38.26 12.67 
Min Ch El (ft) 1167.07 Shear (lb/sq ft) 0.31 0.60 0.28 
Alpha 1.06 Stream Power (lb/ft s) 1.25 3.21 1.04 
Frctn Loes (ft) 0.81 Cum Volume (acre-ft) 31.94 528.40 122.42 
C & E Loss (ftl 0.01 Cum SA (acree) 17.82 159.89 52.78 

FLOW DISTRIBUTION OUTPUT Profile #PF#I 

Left 9ta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (eq ft) (ft) (ft) (ft/s) 
9749.89 9980.45 339.23 84.19 35.79 24.76 2.37 4.03 
9980.45 LB 9993.20 318.64 58.87 12.76 23.26 4.62 5.41 
9993.20 10005.96 306.14 57.47 12.75 22.35 4.51 5.33 
10005.96 10018.71 RB 306.11 57.46 12.75 22.34 4.51 5.33 
10018.71 10255.83 99.88 26.69 12.67 7.29 2.25 3.74 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 5.973 

INPUT 
Description: 
Station Elevation Data num- 22 

Sta Elev Sta Elev Sta Elev Sea Elev Sta Elev 
9717.59 1177.91 9835.65 1175.65 9855.23 1175.35 9874.61 1176.22 9899.86 1173.75 
9909.16 1173.84 9917.05 1176.22 9930.22 1177.06 9943.92 1173.95 9968.69 1168.31 
9983.06 1165.8110019.03 1165.8810049.14 1175.5110058.49 1175.6210072.29 1178.04 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9717.59 .03 9983.06 .03510019.03 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9983.0610019.03 459.38 459.38 459.38 .3 .1 

Right Levee Station- 10077.6 Elevation- 1178 

CROSS SECTION OUTPUT Profile BPFBI 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ftl 
Vel Total (ft/e) 
Max Chl Dpth (ftl 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fratn Loes (ft) 
C & E Losa (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lh/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

459.38 
71.22 
71.22 

305.25 
25.97 
4.29 
2.74 

6822.8 
26.48 
0.34 
1.44 

31.24 
17.54 

Channel 
0.035 

459.38 
183.66 
183.66 

1034.40 
35.97 
5.63 
5.11 

23120.4 
35.97 
0.64 
3.59 

526.79 
159.55 

Right OB 
0.030 

459.38 
40.20 
40.20 

160.35 
15.85 
3.99 
2.54 

3584.0 
16.65 
0.30 
1.20 

122.12 
52.66 

warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous croea 
section. This may indicate the need for additional croes sections. 

FLOW DISTRIBUTION ODTPDT Profile #PF#1 

a Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
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Warning - Tho energy losa was greater than 1.0 ft (0.3 m). between the current and previous croes 
eection. Thia may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 5.886 

INPUT 
Description: 
Station Elevation Data num- 17 

Sta Elev Sta Elev Sta Elev Sta Elcv Sta Elev 
9882.73 1173.13 9898.69 1171.23 9907.24 1171.13 9918.14 1174.35 9930.3 1173.53 
9941.99 1173.03 9962.94 1168.84 9982.67 1164.6910017.51 1165.0810046.59 1173.44 

10059.32 1173.910075.73 1176.4110091.93 1176.5110101.55 1175.9610125.57 1170.15 
10151.93 1169.8110202.69 1168.66 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9882.73 .03 9982.67 .03510017.51 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9982.6710017.51 490.15 490.15 490.15 . 3  .1 

Right Levee Station- 10091.9 Elevation= 1176.51 

CROSS SECTION OUTPUT Profile #PFXl 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cf8) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfa) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
c & E Lose lft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (sq ft) 
Flow (cfe) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ftl 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft 81 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

490.15 
64.35 
64.35 

285.58 
24.97 
4.44 
2.58 

5908 .O 
25.50 
0.37 
1.63 

30.52 
17.27 

Channel 
0.035 

490.15 
174.29 
174.29 

1046.21 
34.84 
6.00 
5.00 

21643.8 
34.84 
0.73 
4.38 

524.90 
159.18 

Right OB 
0.030 

490.15 
40.20 
40.20 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
eection. This may indicate the need for additional croes sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right sea Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfe) (aq ft) (ft) (ft) (ft/s) 
9882.73 9982.67 285.58 64.35 25.50 19.04 2.58 4.44 
9982.67 LB 9994.28 363.88 59.61 11.61 24.26 5.13 6.10 

9994.28 10005.90 348.65 58.10 11.61 23.24 5.00 6.00 
10005.90 10017.51 RB 333.68 56.59 11.61 22.25 4.87 5.90 
10017.51 10202.69 168.21 40.20 17.40 11.21 2.40 4.18 

warning - The energy losa wae greater than 1.0 ft (0.3 ml. between the current and previoue cross 
section. Tbie may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Saddleback 
@ REACH: spillway RS: 5.793 

INPUT 
Description: 
Station Elevation Data num- 19 

sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9787.41 1172.02 9871.24 1171.39 9898.31 1169.77 9907.17 1169.7 9917.9 1173.16 
9928.29 1172.89 9944.36 1171.28 9962.74 1167.81 9978 1164.1810019.49 1163.85 

10046.91 1172.9510058.59 117310081.66 1175.08 10104.2 1174.8110111.58 1174.62 
10143.28 1169.1310164.64 1169.0310227.09 1168.9910274.18 1168.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9787.41 .03 9978 .03510019.49 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
997810019.49 349.21 349.21 349.21 .3 .1 

Right Levee Station- 10081.7 Elevation- 1175.08 

CROSS SECTION OUTPUT Profile #PE#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lengch Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Eratn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

349.21 

Right OB 
0.030 

349.21 
30.94 
30.94 

147.18 
13.65 
4.76 
2.27 

2552.7 
14.39 
0.45 
2.12 

121.30 
52.31 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. i. Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9787.41 9978.00 168.23 37.28 18.77 11.22 2.04 4.51 
9978.00 LB 9991.83 378.33 58.86 13.83 25.22 4.26 6.43 
9991.83 10005.66 394.77 60.39 13.83 26.32 4.37 6.54 
10005.66 10019.49 RB 411.49 61.91 13.83 27.43 4.48 6.65 
10019.49 10274.18 147.18 30.94 14.39 9.81 2.27 4.76 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 5.727 

INPUT 
Description: 
Station Elevation Data num- 18 

sta Elev Sta Elev sta Elev sta Elev Sta Elev 
9871.81 1169.92 9889.73 1169.84 9896.67 1168.65 9912.81 1168.43 9921.98 1171.03 
9931.92 1170.79 9945.45 1169.36 9958.34 1166.87 9974.72 1163.1110026.97 1163.06 

10053.64 1172.1610064.82 1172.3410086.95 1174.1410107.47 1174.2710122.67 1173.92 
10153.04 1167.5110179.79 1167.4810232.43 1167.26 

Manning9a n Values num- 3 
Sta n Val Sta n Val Sta n Val 
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* Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9974.7210026.97 407.37 407.37 407.37 .3 .1 

Right Levee Station- 10107.5 Elevation- 1174.27 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftfs) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Lose (ft) 
C & E  Loes lft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/~) 
Hydr. Depth lftl 
Conv. (afs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lh/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left oB 
0.030 

407.37 
48.17 
48.17 

Channel Right OB 
0.035 0.030 

407.37 407.37 
246 .ll 32.86 
246.11 32.86 

1216.30 115.45 
52.25 13.88 
4.94 3.51 
4.71 2.37 

29360.0 2786.8 
52.25 14.66 
0.50 0.24 
2.49 0.84 

521.19 121.04 

158.37 52.20 

FLOW DISTRIBUTION OGTPUT Profile UPFUL 

Left Sta Right Sta Flow Area W.P. i Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (eq ftl (ft) (ft) (ft/s) 
9871.81 9974.72 168.25 48.17 21.68 11.22 2.28 3.49 
9974.72 LB 9992.14 403.05 81.75 17.42 26.87 4.69 4.93 
9992.14 10009.55 405.41 82.03 17.42 27.03 4.71 4.94 
10009.55 10026.97 RB 407.83 82.33 17.42 27.19 4.73 4.95 
10026.97 10232.43 115.45 32.86 14.66 7.70 2.37 3.51 

CROSS SECTION RIVER: Saddleback 
REACH: S p i l l w a y  RS: 5 . 6 5  

INPUT 
Description: 
Station Elevation Data num- 17 

Sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9877.63 1168.87 9896.76 1167.44 9913.92 1166.99 9924.9 1168.93 9936.2 1169.07 
9943.97 1167.99 9958.02 1164.75 9973.71 1162.2110030.32 1162.0210054.66 1169.16 

10065.82 1170.4210092.04 1172.310112.94 1172.710133.23 1172.2210163.77 1165.08 
10258.57 1164.4210324.93 1164.14 

Manning's n Valuee num- 3 
Sta n Val Sta n Val Sta n Val 

9877.63 .03 9973.71 .03510030.32 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9973.7110030.32 511.85 511.85 511.85 .3 .I 

Left Levee Station= 9936.7 Elevation= 1169 
Right Levee Station. 10112.9 Elevation- 1172.7 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total (cfa) 
TOD Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

1167.45 Element 
0.20 Wt. n-Val. 

1167.65 Reach Len. (ft) 
1164.72 Flow Area (eq ft) 

0.000846 Area (sp ft) 
1500.00 Flow (cfs) 
102.53 Top Width (ft) 

3.48 Avg. Vsl. (ft/.el 
5.43 Hydr. Depth (ft) 

Left OB Channel 
0.030 0.035 

511.85 511.85 
78.12 302.07 
78.12 302.07 

223.57 1139.26 
27.40 56.61 
2.86 3.77 
2.85 5.34 

Right OB 
0.030 

511.85 
50.27 
50.27 

137.17 
18.51 
2.73 
2.72 
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Conv. Total (cfs) 51559.4 Conv. (cfs) 7684.7 39159.7 4715.1 
Length Wtd. (ft) 511.85 Wetted Per. (ft) 27.91 56.61 19.29 
Min Ch El (ft) 1162.02 Shear (Ib/sq ft) 0.15 0.28 0.14 
Alpha 1.05 Streampower (lb/fts) 0.42 1.06 0.38 
Frctn Loee (ft) 0.76 Cum Volume (acre-ft) 29.02 518.62 120.65 
C & E Loss (ft) 0.04 Cum SA (acres) 16.64 157.86 52.05 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

eections. 

FLOW DISTRIBZPPION OmPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. * Conv. Hydr D. Velocity 
(ft) (ft) ( ~ f 8 )  ( ~ q  ft) (ft) (ft) (ft/~) 
9877.63 9973.71 223.57 78.12 27.91 14.90 2.85 2.86 
9973.71 LB 9992.58 372.26 99.50 18.87 24.82 5.27 3.74 
9992.58 10011.45 379.73 100.69 18.87 25.32 5.34 3.77 
10011.45 10030.32 RB 387.27 101.88 18.87 25.82 5.40 3.80 
10030.32 10324.93 137.17 50.27 19.29 9.14 2.72 2.73 

Warning - The conveyance ratio (upatream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sections. 

CROSS SECTION RIVER: Saddleback 
REACH: spillway RS: 5.553 

INPUT 
Description: 
Station Elevation Data num- 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9518.94 1173.07 9586.5 1172.27 9662.57 1170.98 9704.74 1170.03 9733.85 1170.18 
9798.56 1169.48 9857.64 1169.37 9878.75 1168.5 9889.42 1167.93 9900.35 1167.38 
9911.53 1171.06 9922.33 1170.67 9931.79 1169.74 9957.56 1164.2 9970.41 1162.27 

10026.75 1162.3810037.53 1165.33 10080.3 1164.29 10094.5 1165.5610176.59 1169.63 
10192.94 1170.2610219.08 1171.2 10230.6 1171.3210287.32 1170.2910310.79 1169.11 
10338.98 1168.1510355.97 1167.4910370.39 1166.8810383.79 1166.3910421.16 1165.51 
10498.32 1164.1410524.33 1163.2210664.75 1161.3 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9518.94 .03 9970.41 ,035 10080.3 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9970.41 10080.3 128.13 128.13 128.13 .3 .1 

Right Levee Station- 10230.6 Elevation- 1171.32 

CROSS SECTION OUTPUT Profile #PF#1 

W.S. Elev (ft) 1166.53 Element Left OB Channel Right OB 
Vel Head (ft) 0.32 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev (ft) 1166.85 Reach Len. (ftl 128.13 128.13 128.13 
Crit W.S. (ft) 1165.37 Flow Area (sq ft) 55.04 339.62 32.37 
E.G. Slope (ft/ft) 0.002666 Area (sq ft) 55.04 339.62 32.37 
Q Total (cfs) 1900.00 Flow (cfs) 244.12 1575.60 80.28 
Top Width (ft) 167.41 Top Width (ft) 23.70 109.89 33.82 
Vel Total (ft/s) 4.45 Avg. Vel. (ft/s) 4.44 4.64 2.48 
Max Chl Dpth (ft) 5.23 Kydr. Depth (ft) 2.32 3.09 0.96 
Conv. Total (cfs) 36799.9 Conv. (cfa) 4728.1 30516.7 1555.0 
Length Wtd. (ft) 128.13 Wetted Per. (ftl 24.09 110.30 33.90 
Min Ch El (ft) 1162.27 Shear (lb/sq ft) 0.38 0.51 0.16 
Alpha 1.04 Stream Power (lb/ft s) 1.69 2.38 0.39 
Frctn Loes (ft) 0.22 Cum Volume (acre-ft) 28.24 514.85 120.17 
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C SELose (ft) 0.02 Cum SA (acres) 16.34 156.89 51.75 

Warning - Tho conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

eections. 

FLOW DISTRIBUTION OWP'JT Profile #PF#1 

Left Sta Right sea Flow Area W.P. Conv. Hydr D. Velocity 
( ft 1 (ft) (cfe) (eq Et) (ft) (ft) (ft/e) 
9518.94 9970.41 244.12 55.04 24.09 12.85 2.32 4.44 
9970.41 19 10007.04 838.03 154.84 36.63 44.11 4.23 5.41 
10007.04 10043.67 536.09 118.94 37.03 28.22 3.25 4.51 
10043.67 10080.30 RE 201.48 65.84 36.64 10.60 1.80 3.06 
10080.30 10664.75 80.28 32.37 33.90 4.23 0.96 2.48 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional croas 

sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 5.535 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9373.46 1170.53 9389.03 
9505.09 1170.59 9545.46 
9702.51 1168.64 9747.73 

num- 34 
Elev Sta 

1170.55 9406.68 
1170.35 9556.04 
1167.29 9163.08 
1164.13 9912.89 

Elev Sta Elev Sta Elev 
1170.83 9456.61 1171.08 9486.88 1170.97 
1170.35 9610.37 1169.84 9661.93 1169.21 
1166.89 9786.24 1166.46 9836.55 1165.29 
1163.99 9938.44 1163.82 10000.5 1162.99 
1166.3110075.29 1168.75 10084.4 1170.56 
1171.34 10164.7 1170.1710188.33 1166.22 
1163.1510431.47 1162.25 

Manning's n Values numr 3 
Sta n Val Sta n Val Sta n Val 

9373.46 .03 9938.44 .03510032.08 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9938.4410032.08 120.5 120.5 120.5 .3 .I 

Right Levee Station- 10123 Elevation- 1171.71 

CROSS SECTION OUTPUT Profile XPFlrl 

W.S. Elev (ft) 
Vel Head (ft) 
E.Q. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frcta Loes (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sp ft) 
Area (eq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a )  
a m  Volume (acre-ft) 
Cum SA (acres) 

* FLOW DISTRIBUTION OUTPUS Profile # P W l  

Left 08 
0.030 

120.50 
255.34 
255.34 
625.22 
152.46 

2.45 
1.67 

17833.9 
152.49 

0.13 
0.31 

27.78 
16.09 

Channel 
0.035 

120.50 
324.88 
324.88 

1107.87 
93.64 
3.41 
3.47 

31601.3 
93.68 
0.27 
0.91 

513.88 
156.59 

Right OB 
0.030 

120.50 
56.13 
56.13 

166.91 
24.61 
2.97 
2.28 

4761.1 
25.05 
0.17 
0.51 

120.04 
51.66 

FCD 97.16 Delineation of Spillway Flows 

for Saddleback Flood Retarding Strudure Page 24 
Entellus. Inc. 

May, 1998 



LaEt Sta Right sea Flow Area W.P. 5- Conv. H y d r  D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9373.46 9938.44 625.21 255.34 152.49 32.91 1.67 2.45 
9938.44 LB 9969.65 262.36 89.07 31.22 13.81 2.85 2.95 
9969.65 10000.87 329.43 102.10 31.22 17.34 3.27 3.23 
10000.87 10032.08 RB 516.08 133.71 31.25 27.16 4.28 3.86 
10032.08 10431.47 166.91 56.13 25.05 8.78 2.28 2.97 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 5.506 

INPUT 
Description: 
Station Elevation Data num- 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9732.34 1166.86 9750.29 1168.45 9757.75 1166.58 9766.64 1167.44 9782.53 1167.15 
9807.97 1166.84 9826.52 1166.8 9849.07 1167.09 9867.25 1166.76 9886.91 1166.85 
9909.18 1166.36 9919.69 1167.67 9929.58 1167.13 9939.18 1166.18 9950.78 1163.93 
9964.8 1161.9310037.08 1161.5210058.22 1168.4910069.15 1169.4110089.38 1171.5 

10120.96 1171.3 10130.9 1170.8910141.82 1170.9710158.44 1170.510179.43 1166.7 
10195.74 1164.4710244.78 1163.5110298.92 1162.9110361.09 1162.3710431.75 1162.21 
10499.37 1161.73 

Manning'e n Valuee numr 3 
Sta n Val Sta n Val Sta n Val 

9732.34 .03 9964.8 .03510037.08 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9964.810037.08 497.85 497.85 497.85 .3 .1 

Right Levee Station. 10089.4 Elevation= 1171.5 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
VeL Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loes (ft) 

Profile #PF$l 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. lft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.030 

497.85 
53.30 
53.30 

203.59 
24.53 
3.82 
2.17 

4389.0 
24.87 
0.29 
1.10 

27.35 
15.84 

Channel Right 08 
0.035 0.030 

497.85 497.85 
306.69 30.00 
306.69 30.00 

1582.93 113.48 
72.28 13.49 
5.16 3.78 
4.24 2.22 

34125.7 2446.5 
72.28 14.21 
0.57 0.28 
2.94 1.07 

513.00 119.92 
156.36 51.61 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This m a y  indicate the need for additional croea sections. 

FLOW DISTRIBmION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. i Conv. H y d r  D. Velocity 
(ft) (ftl (cfe) (sq ft) (ft) (ft) (ftls) 
9732.34 9964.80 203.59 53.30 24.87 10.72 2.17 3.82 
9964.80 LB 9988.89 499.44 98.94 24.09 26.29 4.11 5.05 
9988.89 10012.99 527.43 102.23 24.09 27.76 4.24 5.16 
10012.99 10037.08 RB 556.06 105.52 24.09 29.27 4.38 5.27 
10037.08 10499.37 113.48 30.00 14.21 5.97 2.22 3.78 

a Warning - Tho energy loss waa greater than 1.0 ft (0.3 m). between the current and previous cross 

FCD 97.16 Delinestion of Spillway Flavs 

for Saddleback Flwd Retarding Structure Page 25 
Entellus. inc. 

May, 1998 



section. This may indicate the need for additional crose eections 

CROSS SECTTDN RIVER: S a d d l e b a c k  
REACH: S p i l l w a y  RS:  5 .411  

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sea Elev Sta Elev Sta Elev 
9725.48 1167.96 9733.43 1168.46 9831.34 1167.49 9866.77 1166.99 9880.43 1165.19 
9896.71 1164.86 9908.93 1167.57 9920.77 1167.49 9932 1166.18 9947.76 1162.81 
9962.76 1161.3110041.64 1160.61 10058.2 1166.2410070.85 1167.3310085.24 1168.48 

10109.29 1169.1310123.08 1169.0610147.28 1168.9210168.81 1168.510188.95 1165.29 
10204.53 1162.9110238.22 1161.9510286.21 1161.8410307.77 1161.3310326.15 1161.4 
10376.96 1150.39 

Manning's n Values num- 3 
Sta n Val Sta n Val sea n Val 

9725.48 .03 9962.76 .03510041.64 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9962.7610041.64 613.04 613.04 613.04 .3 .1 

Left Levee Station= 9920.48 Elevation- 1168 
Right Levee Station- 10109.3 Elevation= 1169.13 

CROSS SECTION OInPIn Profile #PF#l 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 

Ton Width (ftl 

Conv. Total (cfsl 
Length Wtd. (ft) 
MinChEl (ft) 
Alpha 
Fratn Lose lftl 
C & E Loss lft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area lsq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. lft/s) 
Xydr. Depth (ftl 
Conv. (cfsl 
Wetted Per. (ft) 
Shear (lb/sq ftl 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.035 

613.04 
277.27 
277.27 

1614.09 
78.88 

Right OB 
0.030 

613.04 
21.97 
21.97 
96.56 
11.37 
4.39 
1.93 

1628.0 
12.01 
0.40 
1.77 

119.62 
51.46 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance] is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous croaa 

section. Thia may indicate the need for additional cross sectiona. 

FLOW DISTRIBInION OZPTPIn Profile #PF#1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
(ft) lft) lcfs) leq ft) lft) (ftl (ft/s) 
9725.48 9962.76 189.35 42.71 23.04 9.97 1.87 4.43 
9962.76 LB 9989.05 479.04 86.29 26.29 25.21 3.28 5.55 
9989.05 10015.35 537.17 92.43 26.29 28.27 3.52 5.81 
10015.35 10041.64 RB 597.88 98.56 26.29 31.47 3.75 6.07 
10041.64 10376.96 96.56 21.97 12.01 5.08 1.93 4.39 

Warning - The conveyance ratio (upatream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crose 

sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 rn). between the current and previoue cross 

eection. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Saddleback 
REACH: spillway RS: 5.295 

INPUT 
Description: 
Station Elevation Data num- 28 

Sta Elcv Sta Elev Sta Elev Sta Elsv Sta Elev 
9606.22 1170.12 9615.13 1170.98 9722.58 1169.5 9822.14 1167.59 9830.06 1167.19 
9863.95 1165.61 9869.32 1165.39 9882.95 1164.21 9899.48 1164.05 9909.18 1165.52 
9917.5 1165.94 9931.68 1163.88 9943.26 1160.76 9954.94 1158.5610019.57 1158.8 

10031.49 1160.48 10043.3 1158.7710058.26 1163.8110069.13 1165.3610081.76 1166.35 
10104.18 1166.0310121.68 1161.310135.07 1158.810179.65 1158.810228.31 1158.65 
10318.29 1158.8910356.63 1159.1410389.51 1159.38 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9606.22 .03 9954.94 ,035 10043.3 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954.94 10043.3 312.35 312.35 312.35 .3 .I 

Left Levee Station- 9911.22 Elevation- 1167 
Right Levee Station- 10086.2 Elevation. 1167 

CROSS SECTION OZPTPZPP Profile (tPFtl 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loas (ft) 
C & E Lose (ft) 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
(ft) lft) 
9606.22 9954.94 
9954.94 LB 9984.39 
9984.39 10013.85 
10013.85 10043.30 RB 
10043.30 10389.51 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Xydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Profile #PF#l 

Left OB 
0.030 

312.35 
61.93 
61.93 

193.08 

Channel 
0.035 

312.35 
415.84 
415.84 

1607.90 
88.36 
3.87 
4.71 

49489.5 
88.60 
0.31 
1.20 

504.79 
154.32 

Flow Area W.P. % Conv. Hydr D. 
(cfe) (sq ft) (ft) (ft) 

193.08 61.93 22.96 10.16 2.77 
597.00 148.07 29.45 31.42 5.03 
575.51 144.85 29.45 30.29 4.92 
435.38 122.92 29.69 22.91 4.17 
99.02 35.23 15.26 5.21 2.44 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 5.236 

INPUT 
Description: 
Station Elevation Data nun= 3 0 

Sta Elev Sta Elev Sta Elcv Sta Elcv Sta Elev 
9664.1 1170.02 9703.54 1169.33 9745.95 1167.92 9770.96 1167.81 9794.21 1167.39 
9815.8 1166.76 9821.09 1166.67 9853.1 1166.06 9867.4 1164.61 9885.69 1164.3 

9897.51 1166.47 9908.08 1166.86 9920.32 1164.62 9941.78 1160.78 9954.38 1159.05 
10049.66 1158.4710064.59 1162.8810074.84 1164.5110089.76 1165.7710114.32 1166.04 
10134.86 1166.1410159.24 1166.0210174.67 1165.210202.03 1161.0510220.08 1160.98 

Right OB 
0.030 

312.35 
35.23 
35.23 
99.02 
14.46 
2.81 
2.44 

3047.9 
15.26 
0.15 
0.43 

119.22 
51.28 

Velocity 
(ft/s) 
3.12 
4.03 
3.97 
3.54 
2.81 

FCD 97.16 Delineation of Spilhnay Flows 

for Saddleback Flood Retarding Structure Page 27 
Entellus. Inc. 

May, 1998 



10246.22 1160.0510277.64 1159.91 10281.2 1160.610285.23 1159.7810307.48 1159.4 

Manning's n Values num- 3 
Sea n Val Sta n Val Sta n Val 

9664.1 .03 9954.38 .03510049.66 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954.3810049.66 762.37 762.37 762.37 .3 .1 

Left Levee Station- 9904.1 Elevation- 1166.8 
Right Levee Station- 10134.9 Elevation- 1166.14 

CROSS SECTION OUTPUT Profile #PF#1 

W.S. Elev lft) 1162.98 Element Left OB Channel Right OB 
Vel Head lftl 0.37 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev (ft) 1163.35 Reach Len. (ft) 762.37 762.37 762.37 
Crit W.S. lft) 1161.31 Flow Area laq ftl 52.05 401.73 34.39 
E.G. Slope lft/ft) 0.002081 Area (eq ft) 52.05 401.73 34.39 
Q Total lcfs) 2350.00 Flow lcfsl 190.82 2030.73 128.44 
Top Width (ft) 135.69 Top Width lft) 24.87 95.28 15.54 
Vel Total lft/s) 4.81 Avg. Vel. (ft/e) 3.67 5.05 3.74 
Max Chl Dpth lftl 4.51 Hydr. Depth (ft) 2.09 4.22 2.21 
Conv. Total lcfsl 51510.3 Conv. lcfs) 4182.7 44512.2 2815.4 
Length Wtd. (ft) 762.37 Wetted Per. lft) 25.19 95.28 16.18 
Min Ch El lftl 1158.47 Shear (lb/sq ft) 0.27 0.55 0.28 
Alpha 1.03 Stream Power (lb/ft s) 0.98 2.77 1.03 
Frctn Loea lft) 1.47 Cum Volume lacre-ft) 25.66 501.86 118.97 
C & E Lose (ft) 0.01 Cum SA (acres1 15.08 153.66 51.18 

Warning - The energy loes was greater than 1.0 ft 10.3 m). between the current and previous croee 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PWl 

Left Sea Right sta Flow Area W.P. 2 Conv. Hydr D. Velocity 
lftl lft) lcfsl lsq ft) lft) (ft) lft/s) 
9664.10 9954.38 190.82 52.05 25.19 8.12 2.09 3.67 
9954.38 LB 9986.14 625.47 127.77 31.76 26.62 4.02 4.90 
9986.14 10017.90 676.40 133.91 31.76 28.78 4.22 5.05 
10017.90 10049.66 RB 728.86 140.05 31.76 31.02 4.41 5.20 
10049.66 10307.48 128.44 34.39 16.18 5.47 2.21 3.74 

Warning - The energy loss was greater than 1.0 ft 10.3 m). between the current and previous crosa 
aection. This may indicate the need for additional crosa sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 5.091 

INPUT 
Description: 
Station Elevation Data nun= 24 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9775.87 1167.17 9818.42 1166.38 9832.62 1166.37 9845.31 1165.11 9864.37 1164.7 
9877.13 1167.04 9889.11 1167.19 9901.5 1165.2 9933.41 1159.28 9944.35 1157.48 

10052.79 1257.3210068.77 1162.5510080.85 1163.3810092.16 1165.3210118.76 1165.27 
10149.87 1165.0310178.26 1164.9910192.99 1165.1710226.15 1160.2110277.05 1159.21 
10289.05 1159.1210294.51 1159.1410433.08 1157.02 10476.5 1156.73 

Manning's n Values num- 3 
Sta n Val Sea n Val Sea n Val 

9775.87 .03 9944.35 .03510052.79 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9944.3510052.79 625.46 625.46 625.46 .3 .I 

FCD 97.16 Delineation of Spillway Flows Entellus. Inc. 

for Saddleback Flood Retarding Structure Page 28 May, 1998 



Right Levee Station- 10092.2 Elevation- 1165.32 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total icfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loes (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (eq ft) 
Flow (cfs) 
Top Width (It) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft e) 
cum Volume (acre-ft) 
cum SA (Acres) 

Left OB 
0.030 

625.46 
48.62 
48.62 
165.50 
23.19 
3.40 
2.10 

3905.5 
23.54 
0.23 
0.79 
24.78 
14.66 

Channel 
0.035 

625.46 
450.30 
450.30 
2092.97 
108.44 
4.65 
4.15 

49390.0 
108.44 
0.47 
2.16 

494.40 
151.87 

Right OB 
0.030 

625.46 
27.37 
27.37 
91.52 
12.93 
3.34 
2.12 

2159.8 
13.61 
0.23 
0.75 

118.43 
50.93 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is less 
than 0.7 or greater than 1.4. Thie may indicate the need for additional cross 

eections. 
Warning - The energy loss wae greater than 1.0 ft (0.3 m). between the current and previous cross 

seotion. This may indicate the need for additional crose sections. 

FLOW DISTRIBUTION OUTPGT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 

(ft) (ft) (efs) (eq it) (ft) (ft) (ft/e) 
9775.87 9944.35 165.50 48.62 23.54 7.04 2.10 3.40 
9944.35 LB 9980.50 682.74 148.17 36.15 29.05 4.10 4.61 
9980.50 10016.64 697.63 150.10 36.15 29.69 4.15 4.65 
10016.64 10052.79 P.0 712.61 152.03 36.15 30.32 4.21 4.69 
10052.79 10476 .50 91.52 27.37 13.61 3.89 2.12 3.34 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

aectiona . 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thie may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.973 

INPUT 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sea Elev 
9796.01 1164.58 9826.73 1164.01 9842.36 1163.3 9853.89 1163.71 9864.13 1161.52 
9870.49 1161.82 9882.15 1164.51 9893.28 1164.1 9907.73 1162.04 9923.07 1158.95 
9935.03 1156.41 10057.1 1156.2410071.61 1160.0210082.27 1160.5910095.31 1162.31 
10132.8 1163.110146.45 1163.3410167.47 1163.1310180.65 1162.410206.21 1158.05 
10244.65 1157.2410277.59 1157.1110295.06 115610310.31 1156.1 

Manning's n Values nums 3 
Sta n Val Sta n Val Sta n Val 

9796.01 .03 9935.03 .035 10057.1 .03 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9935.03 10057.1 307.39 307.39 307.39 .3 .1 

Left Levee Station- 9879.94 Elevation- 1164.5 
Right Levee Station- 10146.5 Elevation- 1163.34 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/al 
Max Chl Dpth (ft) 
Conv. Total (cfel 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Lose (ft) 
C & E Lose (ft) 

Profile #PF#l 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (eq ftl 
Area (sq ft) 
Flow (cfe) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/eq ftl 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acreel 

Left 08 
0.030 

307.39 
23.34 
23 .34 

100.37 
14.97 
4.30 
1.56 

1532.8 
15.29 
0.41 
1.76 

24.26 
14.39 

Right OB 
0.030 

307.39 
21.10 
21.10 
93.78 
12.73 
4.44 
1.66 

1432.3 
13.15 
0.43 
1.91 

118.08 
50.74 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. S Conv. Hydr D. Velocity 
(ftl (ft) (cfs) (eq ft) (ftl (ft) (ft/s) 
9796.01 9935.03 100.37 23.34 15.29 3.88 1.56 4.30 
9935.03 LB 9975.72 775.30 129.15 40.69 29.93 3.17 6.00 
9975.72 10016.41 798.54 131.46 40.69 30.83 3.23 6.07 
10016.41 10057.10 RB 822.01 133.76 40.69 31.74 3.29 6.15 
10057 .lo 10310.31 93.78 21.10 13.15 3.62 1.66 4.44 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.915 

INPUT 
Description: 
Station Elevation Data num= 21 

Sta Elsv Sta Elev Sta Elev Sta Elev Sta Elev 
9821.45 1162.83 9843.14 1160.86 9865.41 1160.85 9875.72 1163.09 9885.57 1164.53 
9899.28 1162.87 9916.99 1159.98 9927.21 1157.32 9941.4 1155.0110059.47 1154.72 

10074.28 1157.8510087.54 1158.8110101.09 1160.4710125.17 1160.8610145.34 1160.19 
10161.66 1160.6210184.67 1160.1910217.52 1155.1510256.27 1154.49 10284.3 1153.98 
10304.09 1153.41 

Manning's n Values num- 3 
Sta n Val St? n Val Sta n Val 

9821.45 .03 9941.4 .03510059.47 .03 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan 
9941.410059.47 110.15 110.15 110.15 . 3  .I 

Right Levee Station- 10125.2 Elevation- 1160.86 

CROSS SECTION OUTPUT Profile YPF#1 

W.S. Elev (ftl 
Vel Head (ftl 
E.G. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfe) 
Top Width lftl 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (=£el 
Lenath Wed. lftl 
 in-ch El (ft) 
Alpha 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfel 
Wetted Per. (ft) 
Shear (lb/sq ftl 
Stream Power (lb/ft el 

Left OB 
0.030 

110.15 
42.48 

Right OB 
0.030 

110.15 
44.73 
44.73 

136.48 
28.35 
3.05 
1.58 

2976.9 
28.71 
0.20 
0.62 
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Frctn Loes (ft) 0.47 Cum Volume (acre-ft) 24.03 485.29 117.85 
C & E Lose (ft) 0.22 CumSA (acres) 14.26 149.37 50.60 

Warning - The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is loss 
than 0.7 or greater than 1.4. This may indicate the need for additional croee 

eections. 

PLOW DISTRIBUTION OUTPUT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. * Conv. Hydr D. velocity 
(ftl (ft) (cfal (sq ft) (ft) (ft) (ft/a) 
9821.45 9941.40 157.17 42.48 20.43 6.07 2.12 3.70 
9941.40 LB 9980.76 734.54 152.80 39.36 28.36 3.88 4.81 
9980.76 10020.11 765.28 156.61 39.36 29.55 3.98 4.89 
10020.11 10059.47 RB 796.52 160.41 39.36 30.75 4.08 4.97 
10059.47 10304.09 136.48 44.73 28.71 5.27 1.58 3.05 

Warning - The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for additional croes sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sections. 

CROSS SECTION RIVER: S a d d l e b a c k  
REACH: S p i l l w a y  RS: 4 . 8 9 4  

INPUT 
Description: 

a Station Elevation Data num= 2 0 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9816.73 1161.73 9832.36 1160.76 9856.24 1160.66 9868.24 1163.01 9878.86 1164.26 
9897.7 1161.61 9919.76 1158.52 9933.19 1155.0210059.62 1155.27 10073.5 1157.64 

10091.28 1158.1210102.77 1159.3210123.28 1159.4710145.55 1159.2910167.37 1159.08 
10187.79 1159.04 10218.5 1154.7110254.73 1154.0910287.45 1153.8610306.55 1153.07 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9816.73 .03 9933.19 .03510059.62 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9933.1910059.62 35.82 35.82 35.82 .3 .1 

Right Levee Station- 10123.3 Elevation- 1159.47 

CROSS SECCION OUTPUT Profile #PF#I 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ftl 
Vel Total (ft/al 
Max Chl Dpth (ftl 
Conv. Total (=£el 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow k e a  (eq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/sI 
Hydr. Depth (ftl 
Conv. (cfel 
Wetted Per. (ft) 
shear (lb/ep ftl 
stream Power (lb/ft e) 
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB 
0.030 
35.82 
11.19 
11.19 
70.22 
9.27 
6.27 
1.21 

614.9 
9.58 
0.95 
5.97 

23.96 
14.23 

Channel 
0.035 
35.82 

289.53 
289.53 

2438.71 
126.43 

8.42 
2.29 

21355.7 
126.43 

1.86 
15.70 

484.33 
149.06 

Right OB 
0.030 
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Warning - The energy equation could not be balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
oalculationa. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). Thie may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ie lees 

than 0.7 or greater than 1.4. This may indicate the need for additional croas 
sections. 
Warning - The energy loee was greater than 1.0 ft 10.3 m ) .  between the current and previous cross 

section. This may indicate the need for additional croes sections. 
Warning - During the standard step iterations, when the aeaumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. 
This indicates 

that there is not a valid subcritical answer. The program defaulted to critical 
depth. 
Note - Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OGTPUT Profile 8PF#l 

Left Sta Right Sta Flow Area W.P. i Conv. Hydr D. Velocity 
(ft) lft) (cfs) lsq ft) (ft) lft) (ft/s) 
9816.73 9933.19 70.22 11.19 9.58 2.71 1.21 6.27 
9933.19 LB 9975.33 862.37 100.02 42.14 33.30 2.37 8.62 
9975.33 10017.48 812.49 96.51 42.14 31.37 2.29 8.42 
10017.48 10059.62 RB 763.84 93.00 42.14 29.49 2.21 8.21 
10059.62 10306.55 81.07 13.73 12.86 3.13 1.08 5.91 

Warning - The energy equation could not be balanced within the epecified number of iterations 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning - The velocity head hae changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional crose sections. 
Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is lees 

than 0.7 or qreater than 1.4. This may indicate the need for additional crose - 
sections. 
Warning - The energy loes was greater than 1.0 ft (0.3 m). between the current and previous croes 

section. This may indicate the need for additional croes sections. 
Warning - During the standard step icerations, when the assumed water surface was set equal to 

critical depth, the calculaCed water eurface came back below critical depth. 
Thie indicatee 

that there is not a valid subcritical answer. The program defaulted to critical 
depth. 
Note - Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.887 

INPUT 
Description: 
Station Elevation Data num- 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9818.52 1162.06 9835.08 1160.49 9855.37 1160.41 9867.52 1162.69 9876.89 1163.63 
9894.36 1161.17 9916.23 1155.41 9932.72 1148.6210062.33 1148.6810082.16 1157.31 
10095.5 1157.9810103.38 1159.2310123.89 1159.1910145.18 1159.1610171.69 1159.03 

10189.58 1158.810218.08 1154.4110249.75 1153.99 10288.2 1153.6110306.04 1152.89 
10334.28 1153.2910346.91 1153.9 

Manning's n Values num- 3 
Sta n Val Sta n Val sta n ~ a l  
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CROSS SECrION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl opth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loaa (ft) 
C & E Loss (ft) 

FLOW DISTRIBUTION OUTPUT 

Profile #PF#l 

Left Sta Right Sta 
(ft) (ft) 
9712.58 9928.16 
9928.16 LB 9973.33 
9973.33 10018.50 
10018.50 10063.67 RB 
10063.67 10332.33 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area (eq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

Profile #PF11 

Left OB Channel 
0.030 0.035 

106.07 106.07 
23.44 568.12 
23.44 568.12 
64.45 2454.44 
13.44 135.51 
2.75 4.32 
1.74 4.19 

1646.5 62705.4 
13.88 135.53 
0.16 0.40 
0.44 1.73 

23.86 482.20 
14.18 148.61 

Right OB 
0.030 

106.07 
24.72 

Flow Area W.P. f. Conv. Hydr D. Velocity 
(cfs) (aq ft) (ft) (ft) (ft/e) 
64.45 23.44 13.88 2.49 1.74 2.75 

720.79 175.78 45.18 27.83 3.89 4.10 
941.77 206.37 45.18 36.36 4.57 4.56 
791.88 185.98 45.18 30.57 4.12 4.26 
71.11 24.72 13.68 2.75 1.88 2.88 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.845 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9763.91 1160.02 9811.42 1160.33 9819.12 1160.18 9830.95 1157.96 9855.78 1157.97 
9866.12 1160.26 9874.78 1161.48 9892.58 1158.54 9914.57 1154 9928.04 1149.84 
10063.7 1150.2510085.67 1156.4410098.62 1157.810107.21 1158.8310124.31 1159.02 

10140.79 1158.7810171.83 1159.1710190.04 1158.6810225.96 1154.0510252.67 1153.36 
10282.87 1153.0910302.93 1152.4310333.83 1153.46 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

9763.91 .03 9928.04 .035 10063.7 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9928.04 10063.7 389.82 389.82 389.82 .3 .1 

Right Levee' Station=10124.31 Elevation- 1159.02 

CROSS SECTION OUTPUT Profile #PFXl 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

FCD 97.16 Delineation of Spillway Flows 

far Saddleback Flood Retarding Structure 

Element Left OB Channel 
Wt. n-Val. 0.030 0.035 
Reach Len. (ft) 389.82 389.82 
Flow Area (sq ft) 26.34 519.42 
Area (sq ft) 26.34 519.42 
Flow (afs) 90.76 2424.12 
Top Width (ft) 13.06 135.66 
Avg. Vel. (ft/e) 3.45 4.67 
Hydr. Depth (ft) 2.02 3.83 
Conv. (cfs) 2020.6 53969.5 
Wetted Per. (ft) 13.67 135.66 

Shear (lb/sq ft) 0.24 0.48 
Stream Power (lb/ft 8 )  0.84 2.25 
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Right OB 
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23.30 
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Frctn Loee (ft) 0.86 Cumvolume (acre-ft) 23.80 480.87 1 1 7 . 6 1  
C & E Loss (ft) 0 0 1  Cum SA (acree) 14.15 148.28 50.47 

FLOW DISTRIBUTION OUTPUT Profile #PF#I  

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ft) (ft) (cfe) (sq ft) (ft) (ft) (ftls) 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.772 

INPrn 
Description: 
Station Elevation Data num- 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9732.01 1158.5  9765.69 1157.95 9814.72 1156.98 9823.01 1157.67 9837.5 1155.47 
9858.57 1155.63 9867.72 1157.75 9880.23 1158.1  9896.62 1156.05 9917.17 1151.78 
9931.35 1149.2510060.92 1149.3410084.42 1155.5610098.11 1156.5910108.66 1157.56 

10123.39 1158.1110145.12 1158.2510173.14 1158.4610190.53 1157.7510226.01 1152.44 
10246.62 1152.11 10283.9 1151.1310296.61 1151.1510391.89 1150.33 

Manning's n Valuee num= 3 
Sta n Val Sta n Val Sta n Val 

9732.01 .03 9931.35 ,03510060.92 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9931.3510060.92 490.14 490.14 490.14 .3 .1 

Right Levee Station. 10173 Elevation= 1158.46 

a CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total ( ~ f 8 )  
Top Width (ft) 
Vel Total (ft/e) 
Mar Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile GPF81 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/eq ft) 
Stream Power (lb/ft e) 
Cum Volume (acre-ft) 
Cum SA (acree) 

Left OB 
0.030 

490.14 
38.03 
38.03 

141 .41  
19.86 

3.72 
1 .91 

2871.0  
20 .21  

0.29 
1 .06 

23 .51  
14.00 

Channel Right OB 
0.035 0.030 

490.14 490.14 
474.92 24.76 
474.92 24.76 

2360.87 87.72 
129.57 13.68 

4.97 3 .54 
3 .67 1 .81  

47931.8 1780.9  
129.57 14.15 

0.56 0.27 

Warning - The energy loss was greater than 1.0  ft (0.3 m). between the current and previoue croes 
section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfa) (sq ft) (ft) (ft) (ft/e) 
9732.01 9931.35 1 4 1 . 4 1  38.03 20.21 5.46 1 . 9 1  3.72 
9931.35 LB 9974.54 797.70 159.60 43.19 30.80 3 .70 5 .00  
9974.54 10017.73 786.93 158.30 43.19 30.38 3.67 4.97 
10017.73 10060.92 RB 776.25 157.01 43.19 29.97 3.64 4.94 
10060.92 10391.89 87.72 24.76 14.15 3 .39 1 . 8 1  3 .54 

e warning - The energy loss waa greater than 1.0  ft (0 .3  m). between the current and previoue croes 
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section. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.676 

INPUT 
Description: 
Station Elevation Data num- 21 

Sta Elev Sta Elev Sta Elev Sta ELev Sta Elev 
9786.41 1155.85 9825.73 1155.74 9837.63 1153.07 9860.23 1152.99 9870.36 1156.16 
9880.3 1155.58 9894.56 1154.69 9914.73 1150.97 9928.15 1148.37 10066.9 1147.94 

10087.82 1153.8910098.43 1154.310113.07 1156.0310126.94 1156.6210144.32 1156.27 
10187.71 1156.0110201.74 1156.1710234.61 1150.0510299.08 1149.3610333.91 1148.97 
10431.1 1148.48 

Manning' a n Valuee num- 3 
Sta n Val Sta n Val sta n Val 

9786.41 .03 9928.15 ,035 10066.9 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9928.15 10066.9 490.05 490.05 490.05 .3 .1 

Right Levee Station- 10126.9 Elevation- 1156.62 

CROSS SECTION OUTPUT Profile #PF#1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Flev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vcl Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfal 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lbfeq ft) 
Stream Power (Ib/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Right OB 
0.030 

490.05 
28.56 
28.56 
95.74 
14.17 
3.35 
2.02 

2199.4 
14.73 
0.23 
0.77 

117.10 
50.19 

Warning - The energy lose was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. Thie may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF21 

Left Sta Right Sta F l w  Area W.P. + Conv. Hydr D. Velocity 
(ft) (ft) (ofel (sq ft) (ft) lftl (ft/s) 
9786.41 9928.15 105.20 33.59 19.19 4.06 1.78 3.13 
9928.15 LB 9974.40 746.72 169.85 46.25 28.83 3.67 4.40 
9974.40 10020.65 795.94 176.48 46.25 30.73 3.82 4.51 
10020.65 10066.90 RB 846.41 183 .ll 46.25 32.68 3.96 4.62 
10066.90 10431.10 95.74 28.56 14.73 3.70 2.02 3.35 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
eection. Thie may indicate the need for additional arose sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.586 

INPUT 
Deecription: * Station Elevation Data numr 17 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9810.85 1156.09 9824.22 1154.22 9844.27 1153.87 9856.77 1156.55 9865.85 1156.41 
9883.86 1153.87 9905.99 1149.39 9920.35 1147.31 10064.7 1147.110088.62 1152.72 

10098.46 1153.7810111.52 1155.1 10124.5 1155.710145.27 1155.0810186.25 1154.84 
10203.62 1154.5210237.86 1149.24 

Manning' a n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9810.85 .03 9920.35 ,035 10064.7 .03 

Bank Sta: Left Right Lengths: Left Chatme1 Right Coeff Contr. Expan. 
9920.35 10064.7 496.55 496.55 496.55 .3 .1 

Right Levee Station- 10124.5 Elevation- 1155.7 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wed. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loaa (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/eq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

496.55 
40.51 
40.51 

151.55 
21.42 
3.74 
1.89 

3040.3 
21.71 
0.29 
1.08 

22.69 
13.56 

Channel 
0.035 

Right OB 
0.030 

496.55 
29.44 
29.44 

107.98 
15.83 
3.67 
1.86 

2166.2 
16.26 
0.28 
1.03 

116.77 
50.02 

F W W  DISTRIBUTION OZPTm Profile #PF#1 

Left sta Right Sta Flow Area W.P. i Conv. Hydr D. Velocity 
(ft) (ft) (c~s) (sq ft) (ft) (ft) (ft/~) 
9810.85 9920.35 151.55 40.51 21.71 5.30 1.89 3.74 
9920.35 L0 9968.47 838.91 170.55 48.12 29.33 3.54 4.92 
9968.47 10016.58 866.69 173.91 48.12 30.30 3.61 4.98 
10016.58 10064.70 RE 894.87 177.29 48.12 31.29 3.68 5.05 
10064.70 10237.86 107.98 29.44 16.26 3.78 1.86 3.67 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.492 

INPUT 
Description: 
Station Elevation Data num= 25 

Sta Elsv Sta Elev Sta Elev Sta Elev Sta Elev 
9588.61 1158.9 9640.63 1158.12 9742.1 1156.29 9807.95 1155.2 9829.19 1153.16 
9849.72 1152.94 9859.32 1155.58 9874.74 1155.91 9894.07 1152.38 9913.78 1147.87 
9929.44 1145.5810013.89 1145.9610079.35 1146.0510098.31 1151.8910111.57 1153.15 

10121.71 1154.4310141.74 1154.68 10161.1 1154.2510184.48 1154.4310215.56 1154.68 
10237.15 1153.9610272.46 1148.8510294.48 1147.810309.88 1147.9210337.55 1148.8 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9588.61 .03 9929.44 ,03510079.35 .03 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
9929.4410079.35 486.3 486.3 486.3 .3 .l 

Right Lcveo Station- 10141.7 Elevation- 1154.68 

CROSS SECTION OUTPUT Profile #PF#l 
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W.S. Elev (ft) 
Vel Head (ft ) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
(ft) (ft) 
9588.61 9929.44 
9929.44 LB 9979.41 
9979.41 10029.38 
10029.38 10079.35 RB 
10079.35 10337.55 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/eq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Profile #PFJl 

Flow Area W.P. 
(cfs) (sq ft) (ft) 

207.38 60.67 25.28 
923.24 214.18 49.97 
846.54 203.32 49.97 

I Conv. 

Channel Right OB 
0.035 0.030 

486.30 486.30 
615.53 25.05 
615.53 25.05 

2579.91 72.70 
149.91 12.75 

4.19 2.90 
4.11 1.96 

67007.9 1888.4 
149.91 13.35 

0.38 0.17 
1.59 0.50 

458.38 116.46 
142.32 49.86 

Hydr D. Velocity 
(ft) (ft/s) 
2.44 3.42 
4.29 4.31 
4.07 4.16 
3.96 4.09 
1.96 2.90 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.4 

INPUT 
Description: 
Station Elevation Data num- 22 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9675.03 1154.98 9749.19 1152.96 9801.12 1152.1 9801.86 1152.09 9815.87 1149.93 
9839.55 1150.02 9921.54 1145.0310005.34 1144.9910073.57 1145.27 10090.7 1149.94 

10102.31 1151.0910118.99 1152.8610133.69 1153.2710166.76 1152.910187.47 1153.08 
10209.97 1152.8610248.81 1152.6510268.17 1152.5710299.84 1145.8210322.48 1145.62 
10350.18 1144.8610404.18 1144.75 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9675.03 .03 9921.54 .03510073.57 .03 

Ba* Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9921.5410073.57 381.76 381.76 381.76 .3 .1 

Right Levee Station- 10133.7 Elevation- 1153.27 

CROSS SECTION OUTPUT Profile %PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

FCD 97.16 Delineation of Spilhnray Flows 

for Saddleback Flood Relarding Structure 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfe) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Par. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft e )  
Cum Volume (acre-ft) 
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Left OB 
0.030 

381.76 
147.63 
147.63 
460.67 
69.65 
3.12 

Channel 
0.035 

381.76 
639.31 
639.31 

2703.27 

152.03 
4.23 
4.21 

70712.6 
152.03 

0.38 
1.62 

451.37 

Right OB 
0.030 

381.76 
29.33 
29.33 
86.07 
14.67 
2.93 
2.00 

2251.3 
15.20 
0.18 
0.52 

116.16 
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e C & E Lose (ft) 0.02 CslmSA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #PF#I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9675.03 9921.54 460.67 147.63 69.78 14.17 2.12 3.12 
9921.54 LB 9972.22 917.40 215.43 50.68 28.23 4.25 4.26 
9972.22 10022.89 921.11 215.95 50.68 28.34 4.26 4.27 
10022.89 10073.57 RB 864.76 207.93 50.68 26.61 4.10 4.16 
10073.57 10404.18 86.07 29.33 15.20 2.65 2.00 2.93 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.328 

INPUT 
Description: 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9728.12 1153.71 9778.72 1152.54 9803.43 1152.02 9815.51 1150.65 9841 1150.23 
9852.3 1152.23 9865.57 1152.88 9880.15 1151.01 9900.9 1147.42 9917.75 1144.09 

10014.87 1144.4510029.92 1145.69 10072.2 1143.9910091.38 1149.1810102.05 1149.55 
10115.85 1151.2710131.76 1151.1910150.56 1147.0910154.66 1146.4110165.16 1143.28 
10188.18 1143.3210192.83 1143.32 10232.5 1143.3210300.34 1143.1510323.01 1143.1 
10332.74 1143.06 10396.4 1142.6610400.56 1142.63 

Manningts n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9728.12 .03 9917.75 .035 10072.2 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9917.75 10072.2 477.03 477.03 477.03 .3 .1 

Right Levee Station- 10115.9 Elevation- 1151.27 

CROSS SECTION OUTPm Profile YPFUl 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loea (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (=fa) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (Ib/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acree) 

Left OB 
0.030 

477.03 
50.49 
50.49 

180.90 
23.31 
3.58 
2.17 

4137.0 
23.73 
0.25 
0.91 

20.08 
12.36 

Right OB 
0.030 

477.03 
38.21 
38.21 

139.76 
16.80 
3.66 
2.27 

3196.1 
17.41 
0.26 
0.96 

115.86 
49.57 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional croea sections. 

FLOW DISTRIBUTION OUTPUT Profile #PFXl 

Left Sta Right Sta Flow Area W.P. * Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (aq ft) (ft) (ft) (ft/e) 
9728.12 9917.75 180.90 50.49 23.73 5.57 2.17 3.58 
9917.75 LB 9969.23 1105.05 224.06 51.48 34.00 4.35 4.93 * 9969.23 10020.72 1014.51 212.89 51.50 31.22 4.14 4.77 
10020.72 10072.20 RB 809.77 186.02 51.55 24.92 3.61 4.35 
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10072.20 10400.56 139.76 38.21 17.41 4.30 2.27 3.66 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
aection. Thie may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.237 

INPW 
Description: 
Station Elevation Data num- 23 

sea Elev sta Elev Sea Elev Sta Elev Sta Elev 
9686.22 1153.51 9754.26 1152.24 9818.29 1150.8 9829.57 1150.12 9837.75 1151.73 
9843.76 1151.37 9852.88 1150.21 9870.7 1148.91 9885.25 1148.48 9902.97 1145.38 
9921.88 1143.82 10003.8 1143.7310086.54 1143.5310103.97 1148.17 10114.8 1148.71 

10126.51 1150.710152.65 1150.7810195.01 1150.3110209.91 1150.7110256.06 1149.78 
10306.37 1150.0210338.43 1143.76 10449.7 1141.59 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

9686.22 .03 9921.88 .03510086.54 .03 

Bank Sta: Left Right Length-: Left Channel Right Coeff Contr. Expan. 
9921.8810086.54 493.21 493.21 493.21 .3 .1 

Right Levee Station- 10146.2 Elevation- 1150.76 

CROSS SECTION OZPTPUT Profile #PF#1 

W.S. Elev (ft) 1147.40 Element Left OB Channel Right OB 
Vel Head (ft) 0.39 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev (ftl 1147.79 Reach Len. (ft) 493.21 493.21 493.21 
Crit W.S. (ft) 1146.02 Flow Area (sq ft) 64.58 608.74 28.12 
E.G. Slope (ft/ft) 0.002561 Area (sq ft) 64.58 608.74 28.12 
Q Total (cfs) 3500.00 Flow (cfa) 265.84 3127.20 106.96 
Top Width (ft) 209.64 Top Width (ft) 30.45 164.66 14.53 
Vel Total (ft/e) 4.99 Avg. Vel. (ft/s) 4.12 5.14 3.80 
M w  Chl Dpth (ft) 5.81 Hydr. Depth (ft) 2.12 3.70 1.93 
Conv. Total (cfe) 69155.8 Conv. (cfs) 5252.7 61789.7 2113.3 
Length Wtd. (ft) 493.21 Wetted Per. (ft) 30.69 164.66 15.04 
Min Ch El (ft) 1143.53 Shear (Ih/aq ft) 0.34 0.59 0.30 
Alpha 1.02 Stream Power (lb/ft a )  1.39 3.04 1.14 
Frctn Loss (ft) 1.24 Cum Volume (acre-ft) 19.45 439 .I0 115.50 
C & E Loee (ft) 0.00 CumSA (acres) 12.07 137.54 49.40 

Warning - The energy lose was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWION OWPZPT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. 5 Cenv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9686.22 9921.88 265.84 64.58 30.69 7.60 2.12 4.12 
9921.88 L8 9976.77 1001.27 198.10 54.89 28.61 3.61 5.05 
9976.77 10031.65 1033.64 201.92 54.89 29.53 3.68 5.12 
10031.65 10086.54 RB 1092.29 208.72 54.89 31.21 3.80 5.23 
10086.54 10449.70 106.96 28.12 15.04 3.06 1.93 3.80 

Warning - The energy loss wae greater than 1.0 ft 10.3 m). between the current and previous arose 
section. This may indicate the need for additional croaa eectione. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 4.144 
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INPUT 
Deecriptian: 
Station Elevation Data num- 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9716.91 1150.46 9803.15 1149.09 9844.24 1146.76 9855.11 1146.36 9870.9 1146.37 
9895.39 1143.11 9912.92 1142.7610004.22 1142.4510081.11 1142.6110100.48 1146.88 

10113.39 1147.7810129.99 1149.1810155.16 1149.5910192.27 1148.9910211.22 1148.6 
10267.21 1148.2510313.64 1147.8610346.96 1141.6610403.08 1139.510472.59 1139.44 

Manning's n Values num- 3 
Sta nVal Sta nVal sta n Val 

9716.91 .03 9895.39 .03510081.11 .03 

Ba& Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9895.3910081.11 412.84 412.84 412.84 .3 .l 

Right Levee Station- 10155.2 Elevation- 1149.59 

CROSS SECTION OUTPW Profile #PF#1 

w.S. Elev (ft) 
Val Head lft) 
E.G. Elev lft) 
crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total lcfa) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loae lft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area lsq ft) 
Flow (cfa) 
Top Width lft) 
Avg. Vel. Ift/s) 
Xydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. Ift) 
Shear llb/sq ft) 
Stream Power llb/ft e) 
Cum Volume (acre-ft) 
Cum SA  acre^) 

Left OB 
0.030 

412.84 
35.38 
35.38 

115.45 
23.05 
3.26 

Channel 
0.035 

412.84 
663.74 
663.74 

3281.32 
185.72 
4.94 
3.57 

65869.0 
185.72 
0.55 
2.74 

431.90 
135.56 

Right OB 
0.030 

412.84 
28.89 
28.89 

103.23 
16.19 
3.57 
1.78 

2072.3 
16.58 
0.27 
0.96 

115.18 
49.22 

FLOW DISTRIBUTION OUTPUT Profile #PF#I 

Left Sta Right Sta Flow Area W.P. % Conv. Xydr D. Velocity 
lft) (ft) (cfe) lsq ft) lft) (ft) (ft/s) 
9716.91 9895.39 115.44 35.38 23.26 3.30 1.53 3.26 
9895.39 LB 9957.30 1017.57 211.93 61.91 29.07 3.42 4.80 
9957.30 10019.20 1139.99 226.88 61.91 32.57 3.66 5.02 
10019.20 10081.11 RB 1123.76 224.94 61.91 32.11 3.63 5.00 
10081.11 10472.59 103.23 28.89 16.58 2.95 1.78 3.57 

CROSS SECTION RIVER: S a d d l e b a c k  
REACH: Spillway RS: 4 .066  

INPUT 
Description: 
Station Elevation Data num- 25 

Sta Elcv Sta Elev Sta Elev Sta Elev Sta Elev 
9599.3 1153.2 9703.76 1150.86 9762.27 1149.55 9792.61 1148.37 9825.08 1149.02 
9836.67 1148.29 9845.61 1148.33 9852.91 1149.93 9864.63 1149.56 9875.11 1148.29 
9894.52 1143.23 9911.55 1141.66 9993.98 1140.74 10065 1141.1510073.55 1142.56 

10090.92 1141.510108.59 1145.82 10121.9 1146.710134.34 1147.9410151.65 1148.52 
10164.02 1143.710173.18 1142.9610264.48 1139.6810352.14 113910447.01 1137.39 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9599.3 .03 9911.55 .03510090.92 .03 

0 Bank Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9911.5510090.92 493.4 493.4 493.4 . 3  .1 
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* Right Levee Station- 10151.7 Elevation= 1148.52 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slops (ft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Lose lft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area lsq ft) 
Flow (cfe) 
Top Width lft) 
Avg. Vel. 1ftl.e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume lacre-ft) 
Cum SA (acree) 

Left OB 
0.030 

493.40 
63.23 
63.23 

204.62 
25.93 
3.24 
2.44 

5619.9 
26.30 
0.20 
0.64 

18.42 
11.53 

Channel 
0.035 

493.40 
778.53 
778.53 

3200.34 
179.37 

4.11 
4.34 

87897.1 
179.52 

0.36 
1.48 

425.06 
133.83 

Right OB 
0.030 

493.40 
33.56 
33.56 
95.04 
16.57 
2.83 
2.03 

2610.2 
17.06 
0.16 
0.46 

114.88 
49.07 

FLOW DISTRIBUTION OUTPZPT Profile PPF#l 

Left Sta Right Sta Flow Area W.P. I Conv. Hydr D. Velocity 
(ft) (ft) (cfs) laq ft) lft) lft) (ft/s) 
9599.30 9911.55 204.62 63.23 26.30 5.85 2.44 3.24 
9911.55 La 9971.34 1018.32 252.59 59.79 29.09 4.22 4.03 
9971.34 10031.13 1214.89 280.81 59.79 34.71 4.70 4.33 
10031.13 10090.92 RB 967.14 245.13 59.94 27.63 4.10 3.95 
10090.92 10447.01 95.04 33.56 17.06 2.72 2.03 2.83 

CROSS SECTION RIVER: Saddleback 
REnCA: Spillway RS: 3.972 

INPrn 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9593.09 1151.19 9802.32 1148.11 9820.79 1145.91 9840.29 1145.87 9850.47 1148.57 
9865.88 1148.63 9874.29 1148.11 9896.52 1142.96 9910.91 1140.6510008.11 1140.8 

10100.69 1140.6710116.59 1145.9310130.48 1146.7410143.12 1148.4810161.72 1148.79 
10189.02 1148.4910234.01 1148.1310268.95 1148.0910310.28 1147.510328.47 1147.96 
10340.91 1147.9310376.95 1140.7510435.49 1140.9110510.36 1139.15 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9593.09 .03 9910.91 .03510100.69 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9910.9110100.69 486.76 486.76 486.76 .3 .I 

Left Levee Station- 9873.09 Elevation- 1148.6 
Right Levee Station- 10161.7 Elevation- 1148.79 

CROSS SECTION OUTPUP Profile #PF#l 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev lft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area laq ft) 
Flow lcfa) 
Top Width lft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. lcfs) 

LeftOB Channel I 
0.030 0.035 

486.76 486.76 
47.28 745.44 
47.28 745.44 

172.09 3487.28 
21.72 189.78 
3.64 4.68 
2.18 3.93 

3887.8 78785.9 

tight OB 
0.030 

486.76 
24.03 
24.03 
80.63 
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Length Wtd. (ft) 
Min Ch El ('it) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

486.76 Wetted Per. (ft) 22.10 189.78 12.70 
1140.65 Shear (lb/sq ft) 0.26 0.48 0.23 

1.01 Stream Power (lb/ft s) 0.95 2.25 0.78 
0.98 Cum Volume (acre-ft) 17.79 416.43 114.55 
0.00 Cum SA (acres) 11.26 131.74 48.91 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. Conv. Hydr D. Velocity 
(ft) (ft) (cfe) (sq ft) (ft) Ift) (ft/s) 
9593.09 9910.91 172.09 47.28 22.10 4.60 2.18 3.64 
9910.91 LB 9974.17 1177.74 250.44 63.26 31.49 3.96 4.70 
9974.17 10037.43 1139.53 245.54 63.26 30.47 3.88 4.64 
10037.43 10100.69 RB 1170.01 249.46 63.26 31.28 3.94 4.69 
10100.69 10510.36 80.63 24.03 12.70 2.16 1.99 3.35 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.88 

INPUT 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elav Sta Elev Sta Elev 
9691.4 1147.98 9808.5 1146.36 9825.58 1142.74 9846.07 1143.35 9858.99 1146.63 

9871.42 1146.93 9882.52 1144.88 9899.45 1141.35 9910.37 1139.910005.44 1139.77 
10103.56 1139.9410120.21 1144.59 10132 1145.8110146.72 1146.8310168.07 1147.12 
10196.78 1146.4210243.96 1146.6710285.06 1145.4410310.92 1145.5410338.03 1145.94 
10356.25 1145.7310378.92 1138.7910499.73 1136.4110562.25 1134.05 

Manning's n Values num- 3 
Sea n Val Sta n Val Sta n Val 

9691.4 .03 9910.37 .03510103.56 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9910.3710103.56 479.95 479.95 479.95 .3 .1 

Left Levee Station- 9871.4 Elevation= 1147 
Right Levee Station- 10138.1 Elevation- 1147.12 

CROSS SECTION OUTPUT Profile DPF%1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loes (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area laq ft) 
Area (sq ft) 
Flow (of-) 
Top Width lft) 
Avg. Vel. Ift/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lbjft 8 )  

Cum Volume (acre-ft) 
cum SA (acres) 

Lef t OB 
0.030 

479.95 
46.19 
46.19 

168.48 
22.05 
3.65 
2.09 

3707.6 

22.39 
0.27 
0.97 

17.27 
11.02 

Channel 
0.035 

479.95 
739.19 
739.19 
3488.59 
193.19 

4.72 
3.83 

76770.6 
193.19 

0.49 
2.33 

408.13 
129.60 

Right OB 
0.030 

479.95 
24.93 
24.93 
82.93 
13.36 
3.33 
1.87 

1825.0 
13.87 
0.23 
0.77 

114.28 
48.77 

Warning - The energy lose was greater than 1.0 ft (0.3 m). between tho ourrent and previoue cross 
section. This may indicate the need for additional crose seationa. 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. t Conu. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) lft) (ft/e) 
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Warning - The energy loss was greater than 1.0 ft (0.3 m). between the Nrrent and previoua croes 
section. Thie may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.789 

INPm 
Description: 
Station Elevation Data num- 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9648.38 1146.77 9686.32 1146.33 9808.45 1144.22 9825.99 1141.31 9841.17 1141.49 
9853.62 1145.58 9866.74 1145.78 9878.61 1143.9 9892.11 1141.12 9904.98 1139.14 

10008.21 1138.3210104.96 1139.43 10120.5 1143.3810132.55 1143.9210147.05 1145.46 
10166.62 1145.8610194.63 1145.0410244.88 ll45.1810274.56 1145.1210309.35 1144.9 
10342.37 1144.7910357.73 1144.6110391.87 1136.310515.05 1134.9 

Maming'e n Valuee nun= 3 
sta n Val Sta n Val Sta n Val 

9648.38 .03 9904.98 .03510104.96 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9904.9810104.96 415.45 415.45 415.45 .3 .1 

Left Levee Station- 9868.38 Elevation- 1145.8 
Right Levee Station- 10166.6 Elevation= 1145.86 

CROSS SECL'ION OWPWI 

W.S. Elev (ftl 
Vel Head lit) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfa) 
Length Wtd. (ft) 
Min Ch El (£ti 
Alpha 
Frctn Loas (ft) 
C & E Loss (ft) 

Profile #PFP1 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (sq ft) 
Area lsq ft) 
Flow lcfs) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth Lft) 
Conv. (=fa) 
Wetted Per. (ft) 
shear (lb/ap ft) 
Stream Power (Ib/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

415.45 
34.61 
34.61 

127.04 
19.44 
3.67 
1.78 

2493.1 
19.73 
0.28 
1.04 

16.82 
10.79 

Channel Right OB 
0.035 0.030 

415.45 415.45 
734.60 18.22 
734.60 18.22 

3783.37 59.59 
199.98 11.97 

5.15 3.27 
3.67 1.52 

74246.0 1169.3 
199.99 12.35 

0.60 0.24 
3.07 0.78 

400.02 114.04 
127.43 48.63 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional crose 

sectione. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crose 

section. Thie may indicate the need for additional cross sectione. 

Row DISTRIBrrrION OWrPuT Profile UPFP1 

Left Sta Right Sta Flow Area W.P. Conv. Hydr D. Velocity 
Ift) (ft) (cfsl (eq ft) (ftl (ft) (ft/s) 
9648.38 9904.98 127.04 34.61 19.73 3.20 1.78 3.67 
9904.98 LB 9971.64 1215.62 239.86 66.66 30.62 3.60 5.07 
9971.64 10038.30 1447.66 266.37 66.66 36.46 4.00 5.43 

a 10038.30 10104.96 RB 1120.10 228.37 66.66 28.21 3.43 4.90 
10104.96 10515.05 59.59 18.22 12.35 1.50 1.52 3.27 
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Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ie lees 
than 0.7 or greater than 1.4. Thie may indicate the need for additional cross 

eeotions . 
Warning - The energy lose was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional croae eeotions. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.71 

INPUT 
Description: 
Station Elevation Data num- 23 

Sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9756.64 1142.83 9810.87 1140.51 9829.39 1140.57 9839.93 1143.19 9853.78 1144.2 
9865.19 1141.96 9878.83 1140.56 9895.49 1138.2110006.06 1137.2610103.75 1138.34 
10116.1 1141.4510128.19 1141.8810151.97 1143.5910174.46 1143.5810188.87 1143.75 

10239.97 1143.3410282.48 1143.0910312.01 1142.8410340.89 1142.3210357.89 1142.33 
10393.74 1135.2110483.93 1134.1310562.84 1132.43 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9756.64 .03 9895.49 .03510103.75 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9895.4910103.75 60.12 60.12 60.12 .3 .1 

Left Levee Station- 9851.04 Elevation- 1144.3 
Right Levee Station- 10188.9 Elevations 1143.75 

CROSS SECTION OUTPUT Profile 8PF81 

a W.S. Elev (ft) 1140.60 Element Left 08 Channel Right OB 
Vel Head (ft) 0.65 Wt. n-Val. 0.030 0 .a35 0.030 
E.G. Elev (ft) 1141.24 Reach Len. (ft) 60.12 60.12 60.12 
Crit W.S. (ft) 1139.99 Flow Acea (sq ft) 20.17 589.30 10.10 
E.G. Slope (ft/ft) 0.005898 Area (eq ft) 20.17 589.30 10.10 
Q Total (cf~l 3970.00 Flow Icfsl 85.40 3843.83 40.77 
Top Width (ft) 234.22 Top Width (ft) 17.00 208.26 8.96 
Vel Total (ft/s) 6.41 Avg. Vel. (ft/a) 4.23 6.52 4.04 
Max Chl Dpth (ft) 8.17 Hydr. Depth (ft) 1.19 2.83 1.13 
Conv. Total (cfs) 51692.0 Conv. (cfe) 1112.0 50049.3 530.8 
Length Wtd. (ft) 60.12 Wetted Per. (ft) 17.17 208.27 9.23 
Min Ch El (ft) 1137.26 Shear (lb/sq ft) 0.43 1.04 0.40 
Alpha 1.02 Stream Power (lb/ft s) 1.83 6.80 1.63 
Frctn Loss (ft) 0.51 nim Volume (acre-ft) 16.56 393.70 113.91 
C & E Lose (ft) 0.12 Cum SA (acres) 10.61 125.48 48.53 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croas 

aectione. 

FLOW DISTRIBUTION OUTPUT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. * Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (eq ft) (ft) (ft) (ft/e) 
9756.64 9895.49 85.40 20.17 17.17 2.15 1.19 4.23 
9895.49 LB 9964.91 1168.20 186.28 69.42 29.43 2.68 6.27 
9964.91 10034.33 1539.55 219.83 69.42 38.78 3.17 7.00 
10034.33 10103.75 RB 1136.08 183.19 69.42 28.62 2.64 6.20 
10103.75 10562.84 40.77 10.10 9.23 1.03 1.13 4.04 

a Warning - The conveyance ratio (upstream conveyance divided by downetream convcyancel is less 
than 0.7 or greater than 1.4. Thie may indicate the need for additional cross 
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sections. 

CROSS SECTION RIVER: Saddleback 
REACH: S p i l l w a y  RS:  3 . 6 9 9  

INPUT 
Description: 
Station Elevation Data num- 24 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
9783.79 1143.35 9798.68 1139.48 9818.72 1139.74 9829.74 1143.18 9843.46 1143.52 
9857.05 1142.44 9872.85 1140.99 9888.48 1137.91 9907.87 1137.0810051.49 1137.6 

10067.07 1137.4910101.91 1137.2710117.41 1140.6110132.18 1141.1310153.85 1143.6 
10175.04 1143.3910192.68 1143.1810235.35 1142.8910275.25 1142.3410306.62 1142.38 
10333.54 1142.110361.42 1141.7710396.61 1134.8810527.18 1132.64 

Manninga e n Values num- 3 
Sta n Val Sta n Val Stn n V a l  

9783.79 .03 9907.87 .03510101.91 .03 

Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan. 
9907.8710101.91 32.02 32.02 32.02 .3 .1 

Left Levee Station- 9843.79 Elevation- 1143.45 
Right Levee Station- 10153.9 Elevation= 1143.6 

CROSS SECTION OWl!PGT Profile #PF#l 

W.S. Elev (ftl 
Vel Head lft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total icfsl 

a Top Width (ft) 
Vel Total ift/el 
Max Chl Lpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loes (ftl 
C & E LOBS (ftl 

Element 
We. n-Val. 
Reach Len. (ftl 
Flow Area leq ftl 
Area (aq ftl 
Flow (sfel 
Top Width (ft) 
avg. vel. (ft/s) 
Hydr. Depth (ftl 
Conv. (cfsl 
Wetted Per. iftl 
Shear ilb/eq ftl 
Stream Power (lb/ft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.030 
32.02 
46.50 
46.50 

377.56 
27.68 
8.12 
1.68 

3240.4 
27.86 
1.41 

11.49 
16.52 
10.58 

Channel 
0.035 
32.02 

423.02 
423.02 

3518.17 
194.04 

8.32 
2.18 

30195.2 
194.04 

1.85 
15.37 

393.00 
125.21 

Right OB 
0.030 
32.02 
12.00 
12.00 
74.27 
10.55 
6.19 
1.14 

637.5 
10.79 
0.94 
5.83 

113.89 
48.51 

Warning - The energy equation could not be balanced within the specified number of iterations. 
The 

program ueed critical depth for the water surface and continued on with the 
ealculatione. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 ml. Thie may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio lupetream conveyance divided by downstream conveyance) ia leas 

than 0.7 or greater than 1.4. Thie may indicate the need for additional cross 
sections. 
Warning - The energy loea ;ae greater than 1.0 ft (0.3 ml. between the current and previoua cross 

aection. This may indicate the need for additional croea sectione. 
Warning - During the standard step iterations, when the aaeumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. 
This indicates 

that there is not a valid subcritical answer. The proqram defaulted to critical 
depth. 
Note - Multiple oritical depths were found at this location. The critical depth with the lowest, 
valid, 

water eurfacs was used. 

FLOW DISTRIBUTION OUTPIPI. Profile #PF#l 

Left Sea Right Sta Flow Area W.P. i Con". Hydr D. Velocity 
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Warning - The energy equation could not be balanced within the specified number of iterations. 
Tho 

program used critical depth for the water surface and continued on with tho 
aalculations. 
Warning - The velocity head hae changed by more than 0.5 ft (0.15 ml. This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by doowntream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross 
acctione. 
Warning - The energy lose was greater than 1.0 ft (0.3 ml. between the current and previous croae 

section. This may indicate the need for additional cross sections. 
warning - During the standard step iterations, when the aeeumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. 
This indicates 

that there is not a valid aubcritical answer. The program defaulted to critical 
depth. 
Note - Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface wae used. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.693 

Descriptiotr: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9778.01 1143.35 9793.74 1139.24 9812.73 1139.46 9825.9 1142.79 9838.58 1142.76 
9851.34 1141.62 9863.89 1139.37 9888.06 1130.2210102.56 1129.57 10124.6 1139.65 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9778.01 .03 9888.06 .03510102.56 .03 

B d  sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan 
9888.0610102.56 24.99 24.99 24.99 .3 .I 

Right Levee Station- 10154.1 Elevation= 1143.13 

CROSS SECPION O m P m  Profile aPFzI 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Aluha 
Frctn Loss (ftl 
C & E Lose (ftl 

FCD 97.16 Delineation of Spillway Flows 

lor Saddleback Fiaad Retarding Structure 

Element 
We. n-Val. 
Reach Len. (ft) 
Flow Area (eq ftl 
Area (aq ftl 
Flow (cfe) 
Top Width (ftl 
Avg. Vel. (ftle) 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. lftl 
Shear (lblsq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acre.) 
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Left 08 
0.030 
24.99 
38.22 
38.22 
80.25 
14.21 
2.10 
2.69 

3501.0 
15.19 
0.08 
0.17 

16.49 
10.57 

Channel 
0.035 
2$.99 

1223.54 
1223.54 
3801.36 
214.50 

3.11 
5.70 

165833.7 
214.50 

0.19 
0.58 

392.40 
125.06 

Right 08 
0.030 
24.99 
39.74 
39.74 
88.38 
13.18 
2.22 
3.01 

3855.7 
14 .SO 
0.09 
0.20 

113.87 
48.50 
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• Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need fbr additional crose 

sections. 
Note - Hydraulic jump hae occurred between this cross section and the previous upstream section. 

FLOW DISTRIBWION OZPTPW Profile #PF#l 

Left Sta Right Sea Flow Area W.P. % Conv. Xydr D. Velocity 
(ft) (ft) (cfe) (aq ft) (ft) (ft) ( w e )  
9778.01 9888.06 80.25 38.22 15.19 2.02 2.69 2.10 
9888.06 LB 9959.56 1187.29 392.36 71.50 29.91 5.49 3.03 
9959.56 10031.06 1266.44 407.85 71.50 31.90 5.70 3.11 
10031.06 10102.56 RB 1347.63 423.34 71.50 33.95 5.92 3.18 
10102.56 10680.75 88.38 39.74 14 .SO 2.23 3.01 2.22 

Warning - The conveyance ratio lupetream conveyance divided by downstream conveyance) is lese 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sectione . 
Note - Hydraulic jump ham occurred between this cross section and the previous upstream seation. 
CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.688 

INPUT 
Description: 
Station Elevation Data nun= 21 

Sta Elav Sta Elev Sta Elev Sta Elev Sta Elev 
9772.86 1143.31 9789.96 1139.24 9808.06 1139.24 9822.68 1142.53 9833.42 1142.6 
9844.95 1140.83 9863.33 1137.69 9887.94 1131.8910101.88 1131.3610128.54 1139.7 

a 10142.31 1139.7910153.93 1142.6810179.01 1143.0310202.67 1142.43 10238.2 1142.6 
10279.01 3142.3410299.92 1142.3 10339 1141.9610367.21 1141.5110400.72 1134.79 
10567.59 1131.78 

Manning's n Values num- 3 
Sta n Val sta n Val Sta n Val 

9772.86 .03 9887.94 .03510101.88 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9887.9410101.88 61.33 61.33 61.33 .3 .1 

Right Levee Station= 10179 Elevation= 1143.03 

CROSS SECTION O W P W  Profile YPF$l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C &ELoes (ft) 

Element 
We. n-Val. 
Reach Len. (ft) 
Flow Area tsq  ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/eq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 
61.33 
24.75 
24.75 
82.00 
14.49 
3.31 

Channel 
0.035 
61.33 

787.47 
787.47 

3798.42 
213.94 

4.82 
3.68 

79698.7 
213.94 

0.52 
2.52 

391.82 
124.93 

Right OB 
0.030 
61.33 
24.88 
24.88 
89.57 
12.61 
3.60 
1.97 

1879.4 
13.22 
0.27 
0.96 

113.86 
48 .50 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lcse 
than 0.7 or greater than 1.4. Thie may indicate the need for additional crose 

sections. 
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€LOW DISTRIBUTION OUTPUT Profile $PF#l 

Left Sta Rrght Sta Flow Area W.P. i Conv. Hydr D. Velocity 
(ft) (ftl (cfsl (sq ftl (ftl (ftl (ft/el 
9772.86 9887.94 82.00 24.75 14.89 2.07 1.71 3.31 
9887.94 LB 9959.25 1165.48 249.89 71.31 29.36 3.50 4.66 
9959.25 10030.57 1265.05 262.49 71.31 31.87 3.68 4.82 
10030.57 10101.88 RB 1367.89 275.09 71.31 34.46 3.86 4.97 
10101.88 10567.59 89.57 24.88 13.22 2.26 1.97 3.60 

Warning - The conveyance ratio lupetream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croee 

eections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.677 

INPUT 
Description: 
Station Elevation Data num- 25 

Sta Elcv Sta Elev Sta Elev Sta Elev sea Elev 
9782.87 1139.01 9803.24 1138.81 9815.97 1142.24 9827.65 1142.62 9845.54 1139.94 
9868.95 1134.93 9887.16 1131.24 9924.02 1131.06 9944.22 1130.43 9973.58 1130.27 
9991.17 1130.27 10026.7 1130.5910101.88 1130.8710130.87 1139.13 10146.6 1139.71 

10156.34 1142.4210181.89 1142.6710209.81 1142.1110246.46 1142.2610286.11 1141.97 
10299.1 1141.9510343.79 1141.4310372.22 1141.21 10406.4 1134.3510550.18 1132.29 

Manning's n Values num- 3 
Sta n Val Sta nVal Sta n Val 

9782.87 .03 9887.16 .03510101.88 .03 

B d  Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9887.1610101.88 460.71 460.71 460.71 .3 

Right Levee Station- 10181.9 Elevation- 1142.67 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ftl 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ftl 
Conv. Total (cfe) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C h E Loee (ftl 

FLOW DISTRIBUTION OUTPW 

Left Sta Right Sta 
(ft) (ftl 
9782.87 9887.16 

9887.16 LB 9958.73 
9958.73 10030.31 
10030.31 10101.88 RB 
10101.88 10550.18 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfel 
Top Width lftl 
Avg. Vel. (ft/e) 
Bydr. Depth (ftl 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lbjsq ft) 
Stream Power (lb/ft sl 
Cum Volume lacre-ftl 
Cum SA (acres) 

Profile #PF#l 

Left OB 
0.030 

460.71 
41.52 
41.52 
103.96 
20.14 
2.50 
2.06 

3286.6 
20.56 
0.13 
0.32 

16.42 
10.53 

Channel 
0.035 

460.71 

1004.71 
1004.71 
3774.36 
214.72 
3.76 
4.68 

119323.8 
214.73 

0.29 
1.10 

390.56 
124.63 

Right 00 
0.030 

460.71 
35.12 
35.12 
91.68 
15.70 
2.61 
2.24 

2898.4 

Flow Area W.P. t. Conv. Hydr D. Velocity 
(cfsl leq ftl (ftl ( ft ) (ft/e) 

103.96 41.52 20.56 2.62 2.06 2.50 
1160.77 319.34 71.58 29.24 4.46 3.63 
1389.15 355.65 71.57 34.99 4.97 3.91 
1224.44 329.72 71.57 30.84 4.61 3.71 

91.68 35.12 16.33 2.31 2.24 2.61 
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CROSS SECTION RIVER: Saddleback 
REACA: spillway RS: 3.589 

INPUT 
Desaription: 
Station Elevation Data num- 26 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9710.57 1142.56 9775.6 1141.05 9794.33 1137.86 9816.59 1137.78 9831.53 1140.81 
9838.93 1140.41 9851.43 1139.09 9876.18 1134.22 9896.24 1130.31 9977.7 1130.56 

10015.74 1130.1210047.43 1130.4810107.66 1130.710136.38 1138.0310151.15 1138.77 
10167.49 1140.5710187.61 1140.6510215.09 1140.7710258.09 1139.8110299.94 1139.01 

10340.07 1139.4810374.47 1138.53 10397.9 1138.4110424.69 1133.3610496.23 1131.39 
10522.83 1131.29 

Manning's n Values nun- 3 
SCa n Val Sta n Val Sta n Val 

9710.57 .03 9896.24 .03510107.66 .03 

Bank Sta: Left Right Lengcha: Left Channel Right Coeff Contr. Expan. 
9896.2410107.66 470.62 470.62 470.62 .3 .I 

Right Levee Station- 10210.6 Elevation- 1140.75 

CROSS SECTION OUTPZPf Profile #PF#1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slcpe (ftlft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wed. (ft) 
Kin Ch El Ifc) 
Alpha 
Frctn Loss (ft) 
C & E Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. Ift) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a1 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.035 

470.62 
876.51 

876.51 
4063.96 

211.42 
4.64 

4.15 
96031.4 

211.43 
0.46 

2.15 
380.61 

122.38 

Right 08 
0.030 

470.62 
29.61 

29.61 
94.66 

15.23 
3.20 

1.94 

2236.7 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
(ft) (ft) (cfe) (sq ft) (ft) (ft) (ft/s) 
9710.57 9896.24 161.38 46.94 22.34 3.74 2.14 3.44 

9896.24 LB 9966.71 1367.20 293.84 70.47 31.65 4.17 4.65 
9966.71 10037.19 1409.13 299.21 70.48 32.62 4.25 4.71 
10037.19 10107.66 RB 1287.63 283.45 70.47 29.81 4.02 4.54 
10107.66 10522.83 94.66 29.61 15.72 2.19 1.94 3.20 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.5 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9659.95 1141.95 9691.75 

9829.93 1139.43 9840.69 
10008.77 1129.7110109.37 

10184.29 1139.7110216.89 
10372.76 1137.5410393.59 

10524.97 1129.6410567.19 

num- 27 

Elev sea Elev Sta Elev Sta Elev 
1141.34 9777.22 1139.87 9797.19 1135.88 9816.9 1136.01 

1139.23 9853.88 1137.74 9880.31 1132.49 9891.12 1129.71 
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Manning's n Values nun= 3 
Sta n Val Sta n Val sea n Val 

9659.95 .03 9891.12 .03510109.37 .03 

Bank Sta: Left Right Lengths: Left Channel Right ODeff Contr. Expan. 
9891.1210109.37 328.45 328.45 328.45 .3 .1 

Right Levee Station- 10184.3 Elevation- 1139.71 

CROSS SECTION OUTPUT Profile #PF#1 

W.S. Elav (ftl 1133.65 Element Left OB Channel ~ight 00 
Vel Head (ftl 0.35 We. n-Val. 0.030 0.035 0.030 
E.G. Elev (ftl 1134.00 Reach Len. (ft) 328.45 328.45 328.45 
Crit W.S. (ftl 1131.99 Flow Area (sq ftl 30.93 855.52 30.39 
E.G. Slope (ft/ftl 0.002074 Area (sq ftl 30.93 855.52 30.39 
Q Total (cfsl 4320.00 flow (cfal 103.52 4112.28 104.20 
Top Width (ftl 250.65 Top Width (ft) 16.64 218.25 15.75 
Vel Total (ft/al 4.71 Avy. Vel. (ft/a) 3.35 4.81 3.43 
Max Chl Dpth (ftl 4.28 Hydr. Depth (ftl 1.86 3.92 1.93 
conv. Total (cfal 94858.1 Conv. lcfs) 2273.2 90296.9 2288.0 
Length Wtd. (ftl 328.45 Wetted Per. (ftl 17.11 218.25 16.22 
Min Ch El (ft) 1129.71 Shear (lb/eq ftl 0.23 0.51 0.24 
Alpha 1.02 Stream Power (lb/ft sl 0.78 2.44 0.83 
Frotn Loes (ft) 0.69 Cumvolume (acre-ft) 15.53 371.26 113.15 
C & E Loss (ftl 0 .OO Cum SA (acreel 10.10 120.06 48.15 

FLOW DISTRIBUTION OUTPUT Profile gPf41 

Left Sta Right Sta Flow Area W.P. 5. Conv. Hydr D. Velocity 
(ftl (ft) lcfs) (eq ft) (ft) (ft) (ft/sl 
9659.95 9891.12 103.52 30.93 17.11 2.40 1.86 3.35 
9891.12 L3 9963.87 1381.51 286.52 72.75 31.98 3.94 4.82 
9963.87 10036.62 1379.03 286.21 72.75 31.92 3.93 4.82 
10036.62 10109.37 P.0 1351.74 282.79 72.75 31.29 3.89 4.78 
10109.37 10567.19 104.20 30.39 16.22 2.41 1.93 3.43 

CROSS SECTION RIVER: S a d d l e b a c k  
REACH: S p i l l w a y  RS:  3 . 4 3 8  

INPUT 
Description: 
Station Elevation Data num- 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
9689.18 1139.21 9720.45 1138.78 9755.56 1138.8 9782.77 1138.21 9799.22 1134.81 
9814.95 1135.01 9829.89 1137.8 9841.71 1137.71 9851.72 1136.57 9873.32 1131.81 
9888.7 1129.110003.53 1128.95 10115.9 1128.7910142.95 1135.910157.11 1136.11 

10169.24 1137.9510190.75 1138.2110214.42 1138.1210255.26 1137.6210296.21 1137.47 
10347.5 1136.5410384.06 1135.7810404.63 1135.4410435.49 1130.6110466.84 1129.5 
10616.64 1127.47 

Maming's n Values num- 3 
Sta n Val sea nval Sta n Val 

9689.18 .03 9888.7 .035 10115.9 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9888.7 10115.9 473.4 473.4 473.4 .3 .1 

Right Levee Station- 10190.8 Elevation- 1138.21 

CROSS SECTION OUTPUT Profile #PF#l 

W.S.  Elav (ft) 1132.94 Element Left OB Channel Right OB 
Vel Head (ftl 0.36 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev (ft) 1133.31 Reach Len. lftl 473.40 473.40 473.40 
Crit W.S. (ftl 1131.28 flow Area (aq ftl 41.18 907.67 32.81 
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E.G. Slope (ft/ftl 
Q Total icfsl 
Top Width ift) 
Vel Total ift/e) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El iftl 
Alpha 
Frctn Loss (ft) 
C & E Lose iftl 

Area (sq ftl 
Plow lcfs) 
Top Width (ft) 
Avg. Vel. (ft/el 
Hydr. Depth lftl 
conv. (cfsl 
Wetted Per. (ft) 
Shear ilh/eq ftl 
Stream Power llb/ft a)  
Cum Volume (acre-ft) 
Cum SA (acres1 

Warning - The energy loas was greater than 1.0 ft (0.3 ml. between the current and previoun cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBOTION OUTPOT Profile # P F # l  

Left Sta Right Sea Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl iftl (~£6) (sq ft) iftl (ftl (ft/el 
9689.18 9888.70 147.27 41.18 20.88 3.12 2.01 3.58 
9888.70 LB 9964.43 1421.56 294.82 75.73 30.12 3.89 4.82 
9964.43 10040.17 1482.92 302.39 75.73 31.42 3.99 4.90 
10040.17 10115.90 RB 1549.48 310.46 75.73 32.83 4.10 4.99 
10115.90 10616.64 118.77 32.81 16.34 2.52 2.08 3.62 

Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous croea 
section. This may indicate the need for additional cross sections. 

CROSS SECTION R I V E R :  Saddleback 
REACH: Spillway RS: 3 .348  

INPOT 
Desoription: 
Station Elevation Data num- 24 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9619 1138.14 9722.61 1136.72 9777.54 1135.98 9792.33 1134.49 9814.92 1134.13 

9828.79 1136.89 9839.32 1136.7 9854.84 1134.97 9873.48 1131.36 9888.52 1127.92 
10015.74 1128.0410116.63 1128.210140.9L 1134.0910156.94 1134.5810169.34 1136.65 
10193.71 1136.5410217.89 1136.0610258.63 1135.410291.39 1135.41 10351.8 1135.31 
10416.5 1134.4610440.02 1133.5910474.37 1127.5910490.32 1126.91 

Manning's n Values num= 3 
Sta n Val Sca n Val Sta n Val 
9619 .03 9888.52 .03510116.63 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9888.5210116.63 612.11 612.11 612.11 .3 .1 

Right Levee Station= 10169.3 Elevation- 1136.65 

CROSS SECTION OUTPOT Profile XPF#1 

W.S. Elev ift) 
Vel Head ift) 
E.G. Elev ift) 
Crit W.S. (ft) 
E.G. Slope ift/ft) 
Q Total icfsl 
Top Width iftl 
Vel Total (ft/e) 
Max Chl Dpth iftl 
Conv. Total (cfal 
Length Wtd. iftl 
Min Ch El (ftl 
Alpha 

FCD 97.16 Delineation of Spilhy Flows 
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Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area (sq ft) 
Area (sq ft! 
Flow (cfsl 
Tap Width (ft) 
Avg. Vel. (ftle) 
Hydr. Depth iftl 
Conv. (cfs) 
Wetted Per. ift) 
Shear ilb/sp ft) 
Stream Power (lb/ft 

Page 52 

Left OB 
0.030 

612.11 
29.31 
29.31 

120.19 
16.18 
4.10 
1.81 

2122.0 
16.59 
0.35 

8)  1.45 

Channel 
0.035 

612.11 
807.22 
807.22 

4507.79 
228 .ll 

5.58 
3.54 

79583.2 
228 .I1 

0.71 

3.96 

Right OB 
0.030 

612.11 
23.56 
23.56 
92.02 
13.94 
3.91 
1.69 

1624.5 
14.34 
0.33 

1.29 
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Frctn Loaa iftl 1.37 cum Volume (=ore-ftl 14.88 355.29 112.60 
C & E Loas (ft) 0.02 Cum SA (acres1 9.76 115.90 47.87 

Warning - The energy loas wan greater than 1.0 ft (0.3 a). between the Furrent and previous crose 
section. This may indicate the need for additional croas sections. 

FLOW DTSTRIBUTION OUTPUT Profile #PF#I 

Left sta Right Sta Flow Area W.P. * Conv. Ry& D. Velocity 
iftl lft) Icfsl (sq ftl (ftl lft) (fU.9) 
9619.00 9888.52 120.20 29.31 16.59 2.55 1.81 4.10 
9888.52 LB 9964.56 1563.58 275.62 76.04 33.13 3.62 5.67 
9964.56 10040.59 1510.50 269.96 76.04 32.00 3.55 5.60 
10040.59 10116.63 RB 1433.71 261.64 76.04 30.38 3.44 5.48 
10116.63 10490.32 92.02 23.56 14.34 1.95 1.69 3.91 

Warning - The energy lose was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. Thia may indicate the need for additional croaa sections. 

CROSS SECTION RIVER: Saddleback 
REACH2 Spillway RS: 3.232 

INPUT 
Deecription: 
station Elevation Data numa 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9747.17 1134.6 9790.93 1132.18 9814.13 1131.64 9827.36 1134.47 9839.65 1134.51 
9851.73 1132.58 9894.83 1126.0610005.07 1125.7310121.38 1126.710144.18 1132.2 

10160.97 1132.4810169.61 1134.210198.76 1134.8210223.69 1134.0210263.45 1133.71 
10302.45 1133.1410342.35 1132.1510397.76 1130.810443.22 1129.8310463.64 1129.48 
10491.67 1123.8510514.58 1124.4310560.08 1123.76 

a Manning's n Values num- 3 
Sta nVal Sta n Val Sta n Val 

9747.17 '03 9894.83 .03510121.38 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9894.8310121.38 427.24 427.24 427.24 .3 .l 

Right Levee Station= 10198.8 Elevation. 1134.82 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ftl 1130.36 Element Left 0% Channel Right OB 
Vel Head (ftl 0.31 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev (ftl 1130.67 Reach Len. (ft) 427.24 427.24 427.24 
Crit W.S. (ftl 1128.40 Flow Area (sq ft) 60.99 973.36 27.70 
E.G. Slope (ftiftl 0.001650 Area (sq ftl 60.99 973.36 27.70 
Q Total (cfsl 4720.00 Flow (cfs) 202.71 4435.54 81.75 
Top Width (ft) 270 .lo Top Width (ft) 28.40 226.55 15.15 
Vel Total (ft/s) 4.44 Avg. Val. (ft/s) 3.32 4.56 2.95 
Max Chl Dpth lftl 6.60 Kydr. Depth Iftl 2.15 4.30 1.83 
Conv. Total (cfsl 116214.7 Conv. lcfsl 4991.1 109210.7 2012.9 
Length Wtd. (ftl 427.24 Wetted Per. (ft) 28.72 226.55 15.59 
Min Ch dl (ftl 1125.73 Shear (lb/sq ft) 0.22 0.44 0.18 

Algha 1.02 stream Power (lb/ft sl 0.73 2.02 0.54 
Frctn Lose (ftl 0.67 cum Volume (acre-ft) 14.24 342.78 112.24 
C €A E Loss (ftl 0.00 Cum SA (acres) 9.45 112.71 47.66 

F W W  DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. Conv. W d r  D. Velocity 
(ftl lft) (cfel isq ft) (ftl 
9747.17 

(ft) 
9894.83 

(ft/a) 
202.71 60.99 28.72 4.29 2.15 3.32 
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CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.152 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9681.46 1133.7 9766.18 1132.17 9787.4 1130.21 9810.11 1130.64 9824.5 1132.75 
9837.49 1132.82 9852.77 1131.21 9874.47 1127.31 9886.04 1125.1110009.39 1125.35 

10126.77 1125.8910146.27 1131.12 10163.5 1132.0210174.45 1133.6310198.41 1133.66 
10217.41 1133.3310228.97 1132.4610268.61 1132.7610312.41 1132.110348.02 1132.39 
10361.95 1131.8710415.66 1130.2410452.46 1129.0910472.06 1128.1610496.63 1123.4 
10510.48 1123.07 10535.6 1122.210565.32 1123.210588.25 1122.74 

Manning's n Valuee num- 3 
Sta nVal Sta n Val Sta n Val 

9681.46 .03 9886.04 .03510126.77 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9886.0410126.77 125.95 125.95 125.95 .3 .1 

Right Levee Station. 10174.3 Elevation= 1133.63 

CROSS SECTION OUTPUT Profile #PF%l 

W.S. Elev lfk) 
Vel Head (ft) a E.G. Elev (ft) 
Crit W.S. (ft) - 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.030 0.035 

125.95 125.95 
56.76 1034.98 
56.76 1034.98 

184.36 4457.37 
24.98 240.73 
3.25 4.31 
2.27 4.30 

4805.1 116177.7 
25.40 240.73 
0.21 0.40 
0.67 1.70 

13.67 332.93 
9.19 110.42 

Right OB 
0.030 

125.95 

FLOW DISTRIBUTION OUTPGT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/e) 
9681.46 9886.04 184.36 56.76 25.40 3.91 2.27 3.25 
9886.04 I5 9966.28 1619.63 363.62 80.24 34.31 4.53 4.45 
9966.28 10046.53 1514.44 349.26 80.24 32.09 4.35 4.34 
10046.53 10126.77 RB 1323.30 322.10 80.24 28.04 4.01 4.11 
10126.77 10588.25 78.28 27.34 14.78 1.66 1.91 2.86 

CROSS SECTION RIVER: Saddleback 
REACH: spillway RS: 3.128 

INPUT 
Description: 

e Station Elevation Data num- 28 
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9621.65 .03 9892.21 .03510129.64 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9892.2110129.64 406.97 406.97 406.97 .3 .I 

Right Levee Station- 10203.5 Elevation- 1133.57 

CROSS SECTION OUTPUT Profile #PF81 

W.S. Elev (ft) 
Vel Head (ft) 
E.Q. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C & E  Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
COnV. (~f8) 
Wetted Per. (ft) 
Shear (lb/aq ftl 
Stream Power (lb/ft el 
Cum Volume (acre-ft) 
Cum SA (acres) 

e m o w  DIsTRIBmIoN o m p m  Profile tiPF#I 

Left OB 
0.030 

406.97 
70.49 
70.49 

277.36 

27.94 
3.93 
2.52 

6409.9 
28.34 
0.29 
1.14 

13.48 
9.11 

Channel 
0.035 

406.97 
993.20 
993.20 

4736.77 

237.43 
4.77 

Left Sta Right Sta Flow Area W.P. 1 Conv. Hydr D. V 

(ft) (ft) (cfs) (sq ft) (ft) (ft) 
9621.65 9892.21 277.36 70.49 28.34 5.43 2.52 

9892.21 LB 9971.35 1773.01 355.25 79.14 34.70 4.49 

9971.35 10050.50 1522.45 324.21 79.14 29.79 4.10 

10050.50 10129.64 RB 1441.31 313.73 79.14 28.21 3.96 

10129.64 10639.26 95.88 29.22 15.42 1.88 1.96 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 3.051 

INPUT 
Description: 
Station Elevation Data nun- 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9679.12 1133.37 9797.49 1132.01 9812.43 1130.56 9817.24 1130.67 9825.96 1131.74 
9839.22 1131.82 9851.77 1129.26 9864.33 1126.63 9880.89 1124.52 9996.03 1124.76 

10128.74 112510145.84 1129.2710160.99 1129.6310175.47 1132.0910191.79 1132.4 
10202.32 1132.1710222.95 1131.0710271.34 1130.99 10303.7 1130.7310337.81 1130.28 
10391.22 1129.5510429.59 1129.5110464.96 1127.9510486.78 1127.3410514.53 1122.18 
10678.78 1120.28 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9679.12 .03 9880.89 .03510128.74 .03 

Bank Sta: Left Risht Lengths: Left Channel Riqht Coeff Contr. Eman. - . . 
9880.8910128.74 376.42 376.42 376.42 

Right Levee Station- 10191.8 Elevation- 1132.4 

Right OB 
0.030 

406.97 
29.22 
29.22 
95.88 
14.92 
3.28 

'elocity 
(ft/s) 
3.93 
4.99 
4.70 
4.59 
3.28 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wed. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF#l 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. ve1. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

376.42 
53.59 
53.59 

235.80 
24.88 
4.40 
2.15 

4389.2 
25.20 
0.38 
1.69 

12.90 
8.87 

Channel 
0.035 

376.42 
893.35 
893.35 

4790.03 
247.85 

5.36 
3.60 

89160.7 
247.85 

0.65 
3.48 

321.19 
107.46 

Right OB 
0.030 

376.42 
22.78 
22.78 
84.17 
13.51 
3.69 
1.69 

1566.7 
13.92 
0.29 
1.09 

111.65 
47.34 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

€LOW DISTRIBUTION OUTPUT Profile #PHI 

Left Sta Right Sta Flow Area W.P. t Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/~) 
9679.12 9880.89 235.80 53.59 25.20 4.61 2.15 4.40 
9880.89 LB 9963.51 1717.11 311.20 82.62 33.60 3.77 5.52 
9963.51 10046.12 1591.37 297.32 82.62 31.14 3.60 5.35 
10046.12 10128.74 RB 1481.55 284.83 82.62 28.99 3.45 5.20 
10128.74 10678.78 84.17 22.78 13.92 1.65 1.69 3.69 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additzonal cross eections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.979 

INPUT 
Description: shows part of dragonal d ~ k e  
Statlon Elevat~on Data num= 22 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9698.12 1128.51 9805.43 1127.54 9819.69 1127.2 9835.54 1130.29 9845.78 1130.34 
9859.12 1128.34 9874.38 1125.8 9887.55 1123.02 9902.11 1123.39 9913.99 1124.59 
9930.55 1122.95 10016.9 1123.7310133.73 1123.810150.47 1128.4110163.94 1128.89 

10177.81 1130.5910192.59 1130.9610223.15 1130.510269.47 1130.5210321.94 1130.1 

10345.21 1129.3110384.08 1123.02 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9698.12 .03 9887.55 .03510133.73 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9887.5510133.73 188.65 188.65 188.65 .3 .1 

Right Levee Station- 10192.6 Elevation- 1130.96 

CROSS SECTION OWPUT Profile #PF#1 

W.S. Elev (ft) 1127.38 Element Left 08 Channel Right OB 
Vel Head (ft) 0.41 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev (ft) 1127.79 Reach Len. (ft) 188.65 188.65 188.65 
Crit W.S. (ft) 1125.91 Flow Area (eq ft) 47.35 931.83 23.26 
E.G. Slope (ft/ft) 0.002540 Area (sq ft) 47.35 931.83 23.26 
Q Total (cfs) 5110.00 Flow (cfs) 186.17 4840.32 83.51 
Top Width (ft) 290.27 Top Width (ft) 31.09 246.18 13.00 

FCD 97.t6 Delineation of Spillway Flowr 

for Saddleback Flood Retarding Structure Page 56 
Entellus. Inc. 

May, 1998 



Vel Total (ftls) 5.10 Avg. Vel. (ftle) 
Max Chl Dpth (ft) 4.43 Hydr. Depth (ft) 
Conv. Total (cfs) 101397.0 Conv. (cfe) 
Length Wtd. (ft) 188.65 Wetted Per. (ft) 
Min Ch El (ftl 1122.95 Shear (lb/eq ftl 
Alpha 1.01 Stream Power (lb/ft s) 
Frctn Loss (ft) 0.51 Cum Volume (acre-ft) 
C & E Loee (ft) 0.01 Cum SA (acres) 

Warning - Divided flow computed for this croes-section. 
FLOW DSSTRIBITTION OITTPITT Profile #PFBl 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocxty 
(ft) (ft) (cfa) (sq ft) (ft) (ft) (ft/~) 
9698.12 9887.55 186.17 47.35 31.53 3.64 1.52 3.93 
9887.55 LB 9969.61 1754.13 326.92 82.21 34.33 3.98 5.37 
9969.61 10051.67 1600.32 309.19 82.06 31.32 3.77 5.18 
10051.67 19133.73 RB 1485.87 295.72 82.06 29.08 3.60 5.02 
10133.73 10384.08 83.51 23.26 13.48 1.63 1.79 3.59 

warning - Divided flow computed for this cross-section 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.944 

INPGT 
Description: Pipe side spillway CL 
station Elevation Data nun= 26 

Sta Elev Sta Elev Sta Elev S t  Elev Sta Elev 
9681.12 1131.25 9728.31 1130.8 9766.01 1130.13 9801.15 1130.14 9827.17 1129.53 
9841.12 1129.77 9856.28 1127.69 9869.11 1124.57 9884.14 1122.9110011.91 1123.21 

10102.78 1122.6610113.55 1124.6910131.34 1122.6910151.34 1127.9910162.72 1128.4 
10174.71 1130.0410189.16 1130.1910212.23 1123.8310220.04 1122.3710402.66 1121.95 
10560.94 1118.9810644.48 1117.6510655.41 1116.8210675.24 1121.2510687.95 1121.61 
10696.94 1119.28 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9681.12 .03 9884.14 .03510131.34 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9884.1410131.34 437.29 437.29 437.29 .3 .I 

Right Levee Station- 10189.2 Elevation- 1130.19 

C80SS SECTION OUTPUT Profile YPF#l 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

a 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Kydr. Depth (ftl 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
N m  SA (acres) 

Left OB 
0.030 

437.29 
56.49 
56.49 

261.13 
24.25 
4.62 

Channel 
0.035 

437.29 
920.91 
920.91 

5034.09 
247.20 

5.47 

Right OB 
0.030 

437.29 
32.05 
32.05 

134.78 
15.55 
4.21 
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e Warning - The snergy lose was greater than 1.0 ft (0.3 m). between the current and previous croea 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. 'L. Conv. Hydr D. Velocity 

(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/el 
9681.12 9884.14 261.13 56.49 24.61 4.81 2.33 4.62 
9884.14 LB 9966.54 1739.25 313.51 82.40 32.03 3.80 5.55 
9966.54 10048.94 1646.13 303.33 82.40 30.32 3.68 5.43 
10048.94 10131.34 RB 1648.70 304.06 82.70 30.36 3.69 5.42 
10131.34 10696.94 134.78 32.05 16.09 2.48 2.06 4.21 

warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous croea 
eection. This may indicate the need for additional croes eections. 

CROSS SECTION 
REACH : Spillway 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9722.92 1129.96 9760.53 
9852.94 1125.56 9861.48 

10148.86 1126.8210163.78 
10252.2 1128.5110283.44 

10419.37 1127.0710439.65 
10551.45 1118.6310689.52 

RIVER: Saddleback 
RS: 2.861 

num= 27 
Elev Sta Elev Sta Elev Sta Elev 

1129.18 9793.24 1129.02 9816.3 1128.82 9836.42 1128.72 
1123.37 9875.24 1121.97 9992.38 1121.7510131.33 1122.04 
1127.6110180.09 1129.4110208.05 1128.55 10236.1 1127.91 
1128.3310314.09 1128.2910359.32 1127.6110394.41 1127.44 
1126.4710476.99 1126.6310496.36 1127.1110527.42 1119.32 
1117.42 

Manning's n Values num- 3 
Sta n Val sea n Val sta n Val 

9722.92 .03 9875.24 .03510131.33 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9875.2410131.33 494.68 494.68 494.68 .3 .1 

Right Levee Station- 10180.1 Elevation- 1129.41 

CROSS SECTION OUTPUT Profile S P W 1  

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (eq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
shear (lb/sq ftl 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 
N m  SA (acres1 

Left 08 
0.030 

494.68 
45.95 
45.95 
213.42 
21.74 
4.64 
2.11 

Channel 
0.035 

494.68 
905.86 
905.86 

5134.16 

Right OB 
0.030 

494.68 
20.90 
20.90 
82.42 
12.38 
3.94 
1.69 

1433.2 
12.83 
0.34 
1.33 

111.06 
47.02 

Warning - The energy lose was greater than 1.0 ft (0.3 m). between the current and previous croaa 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF%l 

Left Sta Right Sta Flow Area W.P. i Conv. Hydr D. Velocity 

(ft) (ft) ( ~ f 8 )  (8q ft) (ft) (ft) ( w e )  
9722.92 9875.24 213.42 45.95 22.07 3.93 2.11 4.64 

FCD 97.16 Delineation of Spillway Flows 

for Saddleback Flood Retarding St~otura Page 58 
Entellus. Ins. 

May, 1998 



Warning - The energy loss wae greater than 1.0 ft (0.3 m). between the current and previous croas 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.767 

INPUT 
Descr%ptlon: 
stat~on Elevation Data num- 24 

Sta Elov Sta Elev Sta Elev Sta Elev Sta Elev 
9761.04 1128.95 9777.83 1127.02 9791.95 1125.83 9805.35 1130.07 9819.5 1128.97 
9829.99 1127.8 9849.13 1123.07 9859.83 1120.13 9993.77 1120.0810127.43 1120.7 

10145.36 1124.7510158.89 1125.0710175.62 1126.7110192.65 1127.2910215.97 1126.8 
10258.01 1126.5810312.13 1126.6510367.75 1125.6810391.46 1125.4510429.94 1124.97 
10458.43 1124.87 10481.9 1125.0710503.19 1124.8110529.42 1118.55 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta nVal 

9761.04 .03 9859.83 ,03510127.43 .03 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 
9859.8310127.43 495.28 495.28 495.28 .3 .l 

Right Levee Station= 10192.7 Elevation= 1127.29 

CROSS SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loas (ft) 

Element 
We. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth Lft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft B )  

cum Volume (acre-ft) 
N m  SA (acres) 

Left OB 
0.030 

495.28 
31.09 
31.09 

109.66 
15.45 
3.53 
2.01 

2398.2 
15.99 
0.25 
0.90 

11.29 
8.06 

Channel 
0.035 

495.28 
1069.61 
1069.61 
5229.62 
267.60 

4.89 
4.00 

114370.3 

Right OB 
0.030 

Warning - The energy lose was greater than 1.0 ft (0.3 m). between the current and previous croee 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF#1 

Left Sta Right Sea Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ft) (ft) (ofel (sq ft) (ft) (ft) (ft/s) 
9761.04 9859.83 109.66 31.09 15.99 2.02 2.01 3.53 
9859.83 I 5  9949.03 1839.73 368.49 89.20 33.88 4.13 4.99 
9949.03 10038.23 1823.27 366.51 89.20 33.58 4.11 4.97 
10038.23 10127.43 RE 1566.62 334.62 89.20 28.85 3.75 4.68 
10127.43 10529.42 90.72 27.81 16.09 1.67 1.77 3.26 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previoua croas 
seotion.   his may indicate the need for additional cross eectiona. 
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CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.673 

INPGT 
Description: 
Station Elevation Data num- 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9718.26 1128.63 9774.66 1124.81 9789.22 1124.02 9803.79 1127.89 9818.07 1127.13 
9831.52 1125.1 9847.68 1121.87 9857.03 1119.43 9998.78 1119.0610125.44 1119.48 

10145.53 1123.9910160.02 1124.5910174.88 1126.0610191.02 1126.8810216.96 1126.66 
10250.39 1126.7610308.49 1126.56 10376.8 1125.8910409.59 1124.9510443.96 1124.83 
10466.12 1124.2510481.98 1124.1310510.15 1123.0210534.87 1117.8910612.08 1116.35 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9718.26 .03 9857.03 .03510125.44 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9857.0310125.44 217.49 217.49 217.49 .3 .I 

Right Levee Station- 10191 Elevation- 1126.88 

CROSS SECTION OGTPUT Profile #PF%l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre- f t ) 
Cum SA (acres) 

Left OB 
0.030 

217.49 
26.92 
26.92 
91.27 
15.58 
3.39 
1.73 

1884.8 
16.01 
0.25 
0.83 

10.96 
7.89 

Channel 
0.035 

217.49 
1035.40 
1035.40 
5235.37 
268.41 

5.06 
3.86 

108120.9 
268.41 

0.56 
2.86 

276.93 
95.71 

Right OB 
0.030 

217.49 
29.42 
29.42 

103.36 
16.19 
3.51 
1.82 

2134.6 
16.59 
0.26 
0.91 

110.46 
46.68 

FLOW DISTRIBUTION OGTPUT Profile #PF#I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 

(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9718.26 9857.03 91.27 26.92 16.01 1.68 1.73 3.39 
9857.03 LB 9946.50 1702.21 340.08 89.47 31.35 3.80 5.01 
9946.50 10035.97 1844.64 356.88 89.47 33.97 3.99 5.17 
10035.97 10125.44 RB 1688.52 338.44 89.47 31.10 3.78 4.99 
10125.44 10612.08 103.36 29.42 16.59 1.90 1.82 3.51 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.632 

INPGT 
Description: 
Station Elevation Data num- 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9705.74 1127.62 9752.03 1128.05 9776.21 1124.27 9789.89 1123.52 9806.95 1127.35 
9821.01 1126.89 9834.48 1125.03 9852.53 1120.79 9864.67 1118.68 9996.13 1118.67 

10130.28 1119.0510148.63 1123.57 10162.9 1124.14 10174.6 1125.4410194.71 1126.09 
10219.26 1126.53 10262.2 1126.5610307.74 1126.210337.81 1125.8610385.17 1125.05 
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Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

9705.74 .03 9864.67 .03510130.28 .03 

Bank Sta: Loft Right Lengths: Lsft Channel Right Coeff Contr. Expan 
9864.6710130.28 140.06 140.06 140.06 .3 .1 

Right Levee Station- 10262.2 Elevation- 1126.56 

CROSS SECTION OUTPUT 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev lft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total lcfa) 
Top Width (ft) 
Vel Total lft/a) 
Max Chl Dpth (Pt) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Lose lft) 
C & E Loes (ft) 

Profile #PF#1 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area ieq ft) 
Area lsq ft) 
Flow lcfs) 
Top Width lft) 
Avg. Vel. lft/s) 
Hydr. Depth ift) 
Conv. (cfel 
Wetted Per. lft) 
Shear llh/eq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left 08 
0.030 

140.06 
41.50 
41.50 

163.59 
19.79 
3.94 
2.10 

3324.3 
20.18 
0.31 
1.23 

10.79 
7.80 

Channel 
0.035 

140.06 
1014.34 
1014.34 
5177.62 

Right 08 
0.030 

140.06 
25.40 
25.40 
88.79 

ELOW DISTRISUTION OmPUT Profile fPF#l 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) (cfs) (sq ft) lft) lft) Ift/~) 
9705.74 9864.67 163.59 41.50 20.18 3.01 2.10 3.94 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.605 

INPUT 
Description: 
Station Elevation Data nun= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9752.79 1126.53 9770.9 1124.18 9783.79 1123.56 9800.01 1127.06 9813.55 1126.89 
9829.63 1125.3 9848.39 1121.42 9860.07 1118.57 9902.83 1118.4910001.36 1118.33 

10056.52 1118.4110135.07 1118.4910153.97 1122.910168.69 1123.7 10184.6 1125.51 
10197.23 1125.7210224.71 1126.0810269.49 1125.49 10314.8 1125.6710342.12 1125.15 
10387.92 1124.3910413.44 1124.1810455.51 1123.6310474.52 1123.7810503.53 1123.05 
10522.06 1123.110548.55 1118.3710607.48 1117.32 

Manning*s n Values num- 3 
Sta n Val S t  n Val Sta n Val 

9752.79 .03 9860.07 .03510135.07 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9860.0710135.07 480.07 480.07 480.07 .3 .I 

Right Levee Station- 10221.7 Elevation- 1126.08 

CROSS SECTION OUTPUT Profile #PF#I 

W.S. Elev lft) 1122.28 Element Left OB Channel Right OB 
Vel Head lft) 0.37 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev lft) 1122.66 Reach Len. lft) 480.07 480.07 480.07 
Crit W.S. (ft) 1120.70 Flow Area laq ft) 28.55 1059.50 30.86 
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E.G. Slope (ft/ftl 
Q Total (cfe) 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Lose (ft) 
C & E Loas (ft) 

Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft a )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The energy lose was greater than 1.0 ft (0.3 m). between the currant and previoue croes 
aection. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. Conv. Hydr D. Velocity 
(ft) (ft) (cfsl (sq ft) (ft) (ftl (ft/sl 
9752.79 9860.07 97.16 28.55 16.29 1.79 1.80 3.40 

Warning - The energy lose wae greater than 1.0 ft (0.3 ml. between the current and previous croes 
section. This may indicate the need for additional croea sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.514 

m m  
Description: 
Station Elevation Data nun= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9623.52 1127.96 9751.41 1126.16 9772.3 1124.01 9785.19 1123.31 9802.82 1127.14 
9816.41 1127.01 9864.98 1117.29 9949.19 1117.3 9981.3 1117.6810021.83 1117.51 

10079.07 1117.1710139.39 1117.7410160.27 1121.8610174.94 1122.2910186.55 1123.93 
10202.86 1124.510220.13 1123.7410250.01 1123.6210279.76 1124.5410326.53 1123.86 
10366.77 1122.9410395.72 1122.4810502.65 1121.810535.62 1121.510575.28 1115.59 
10608.53 1114.34 

Manning's n Values numi 3 
Sea n V a l  Sta n Val Sta n v a l  

9623.52 .03 9864.98 .03510139.39 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9864.9810139.39 303.44 303.44 303.44 .3 .I 

Right Levee Station- 10202.9 Elevation- 1124.5 

CROSS SECTION OUTPUT Profile SPFPl 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfa) 

a Length Wtd. (ft) 
Min Ch El (ft) 

FCD 97.16 Delineation of Spillway Flaw 
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Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (aq ft) 
Flow (cfsl 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfel 
Wetted Per. (ft) 
Shear (lb/sq ft) 
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Left OB 
0.030 

303.44 
36.56 
36.56 

138.11 
19.11 
3.78 
1.91 

2753.6 
19.49 
0.29 

Channel 
0.035 

303.44 
1017.62 
1017.62 
5191.52 
274.41 

5.10 
3.71 

103505.2 
274.42 

0.58 

Right OB 
0.030 

303.44 
28.87 
28.87 

100.36 
17.10 
3.48 
1.69 

2001.0 
17.43 
0.26 
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Alpha 
Frctn Loae (ft) 
C & E Loss (ftl 

1.01 Stream Power (lb/ft el 1.11 2.97 0.90 
0.55 Cum Volume (acre-ft) 10.32 257.04 109.90 
0.01 OlmSA (acres) 7.55 90.48 46.37 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Riqht Sta Flow Area W.P. 5 Conv. Hvdr D. Velocitv 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.457 

INPUT 
Description: Pipe eide spillway CL 
Station Elevation Data num- 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9653.9 1127.67 9754.5 1125.49 9769.15 1125 9783.68 1125.14 9792.07 1123.33 

9805.26 1125.2 9818.69 1124.31 9833.36 1121.99 9849.08 1118.52 9862.69 1116.07 
9988.89 1116.1 10121.5 1116.1510129.73 1117.7210144.28 1116.2510163.87 1121.07 

10172.52 1121.3710185.26 1122.3610199.15 1123.2710205.01 1122.86 10218.7 1119.25 
10230.16 1117.6310600.26 1113.99 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9653.9 .03 9862.69 .03510144.28 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9862.6910144.28 462.83 462.83 462.83 .3 .% 

Right Levee Station- 10193.9 Elevation- 1123.4 

CROSS SECTION OUTPUT Profile #PFUI 

W.S. Elev (ft) 
Vel Head (ft) 
E.Q. Elev (ft) 
Crit W.S. (ft) 
E.Q. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loae (ftl 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right sea 
(ft) (ft) 
9653.90 9862.69 
9862.69 LB 9956.55 
9956.55 10050.42 
10050.42 10144.28 RB 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ftl 
Area (sq ft) 
Flow (cfsl 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ftl 
Conv. (cfel 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (aore-ft) 
Cum SA (acres) 

FCD 97.16 Delineation of Spillway Flows 

for Saddleback Flood Retarding Structure 

Profile #eF#l 

Left OB 
0.030 

462.83 
56.39 
56.39 

184.77 
23.35 
3.28 
2.42 

4963.5 
23.80 
0.20 
0.67 
9.99 
7.40 

Right oB 
0.030 

462.83 
39.69 
39.69 

121.73 
17.96 
3.07 
2.21 

3270.0 
18 .50 
0.19 
0.57 

109.67 
46.25 

Flow Area W.P. 5 Conv. Hydr D. Velocity 
(cfs) (sq ft) (ft) (fc) (ft/e) 

184.77 56.39 23.80 3.21 2.42 3.28 
1878.46 430.65 93.86 32.67 4.59 4.36 
1861.34 428.29 93.86 32.37 4.56 4.35 
1703.70 406.53 94.09 29.63 4.33 4.19 
121.73 39.69 18 .50 2.12 2.21 3.07 
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CROSS SECTION RIVER: Saddleback 
RS: 2.369 

INPUT 
Description: 
Station Elevation Data num- 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9755.48 1123.59 9781.91 1122.2 9798.72 1121.48 9812.16 1124.41 9825.65 1123.67 
9835.12 1121.95 9849.59 1118.75 9863.12 1115.7210010.45 1115.6310147.92 1115.73 
10168.1 1120.3110182.93 1120.8610191.28 1122.3610211.14 1123.2710234.26 1122.55 

10292.85 1122.4410370.93 1122.26 10432.8 1121.12 10495.5 1120.810524.07 1120.72 
10555.28 1115.3410619.14 1114.97 

Manning's n Valuee num- 3 
Sta n Val Sta n Val Sta n Val 

9755.48 .03 9863.12 ,03510147.92 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9863.1210147.92 495.82 495.82 495.82 .3 .I 

Right Levee Station- 10211.1 Elevation= 1123.27 

CROSS SECTION o U T P ~  Profile #PF#1 

W.S. Elev (ft) 
Vel Head (f t) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C &ELoee (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (eq ftl 
Flow (cfe) 
Top W~dth (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/eq ft) 
Stream Power (lb/ft e) 
Cum Volume (acre- ft 
Cum SA (acres) 

Left OB 
0.030 

495.82 
39.51 
39.51 

128.71 
18.84 
3.26 
2.10 

3154.8 
19.31 
0.21 
0.69 
9.49 
7.18 

Channel 
0.035 

495.82 
1209.62 
1209.62 
5495.06 
284.80 

4.54 
4.25 

134684.6 
284.80 

0.44 
2.01 

235.94 
85.53 

Right OB 
0.030 

495.82 
38.76 
38.76 

126.22 
18.48 
3.26 
2.10 

3093.7 
18.95 
0.21 
0.69 

109.25 
46.06 

FLOW DISTRIBUTION OUTPUT Profile #PFBl 

Left Sta Right Sta Flow Area W.P. I Conv. Hydr D. Velocity 
(ft) (ft) (~f6) (8q ft) (ft) (ft) (ft/s) 
9755.48 9863.12 128.71 39.51 19.31 2.24 2.10 3.26 
9863.12 LB 9958.05 1821.91 401.92 94.93 31.69 4.23 4.53 
9958.05 10052.99 1854.44 406.21 94.93 32.25 4.28 4.57 
10052.99 10147.92 RB 1818.71 401.50 94.93 31.63 4.23 4.53 
10147.92 10619.14 126.22 38.76 18.95 2.20 2.10 3.26 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.276 

INPUT 
Description: 
Station Elevation Data num- 24 

Sta Elev Sta Elev Sta Elev Sta Elcv Sta Elev 
9666.39 1124.14 9725.37 1123.93 9771.07 1122.88 9786.26 1120.42 9804.78 1120 
9815.78 1122.54 9823.47 1122.59 9837.57 1121.01 9854.22 1117.1 9863.33 1115.11 

10026.84 1114.91 10146.2 1114.6610165.66 1119.8910182.05 1120.4610193.29 1121.69 
10211.25 1122.5110229.99 1121.9410306.18 1121.810353.71 1122.0210431.94 1121.61 
10491.14 1121.2710514.49 1121.0510547.87 1114.5110576.71 1113.32 

Manning's n Valuee nu",= 3 
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Sta n Val Sta n Val Sea n Val 
9666.39 .03 9863.33 ,035 10146.2 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 

9863.33 10146.2 164.12 164.12 164.12 .3 .1 
Right Levee Station- 10211.3 Elevation- 1122.51 

CROSS SECTION OUTPW Profile #PF#I 

W.S. Elev lft) 
Vel Head lft) 
E.G. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfe) 
Top Width lftl 
Vel Total lft/e) 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El (ft) 
Alpha 
Frctn Loaa lft) 
C & E Loes lft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area laq ft) 
Area lsq ft) 
Flow lcfsl 
Top Width lft) 
Avg. Vel. lft/s) 
Hydr. Depth lft) 
Conv. (cf8) 
Wetted Per. (ft) 
Shear llb/sq ft) 
Stream Power llb/ft e) 
Cum Volume (acre-ft) 
Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left OB 
0.030 

164.12 
33.81 
33.81 

114.57 
17.14 
3.39 
1.97 

2590.4 
17.57 
0.23 
0.80 
9.07 
6.97 

Channel 
0.035 

164.12 
1151.32 
1151.32 
5510.87 
282.87 

4.79 
4.07 

124603.8 
282.87 

0.50 
2.38 

222.50 
82.30 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 

lft) lftl (cfe) leq ft) lft) lft) (ft/s) 
9666.39 9863.33 114.56 33.81 17.57 1.99 1.97 3.39 
9863.33 LB 9957.62 1734.05 370.84 94.29 30.16 3.93 4.68 
9957.62 10051.91 1821.77 381.98 94.29 31.68 4.05 4.77 
10051.91 10146.20 RB 1955.06 398.51 94.29 34.00 4.23 4.91 
10146.20 10576.71 124.56 34.80 16.66 2.17 2.16 3.58 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.244 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9719.2 1123.24 9747.45 

9789.75 1122.53 9804.05 
9848.46 1118.07 9857.03 

10144.15 1114.5910165.06 
10224.54 1121.9510303.08 
10517.8 1121.710553.95 

num= 30 
Elev Sta Elev Sta Elev Sta Elev 

1123.34 9760.14 1121.39 9766.66 1121.44 9777.03 1124.73 
1122.46 9815.27 1121.96 9829.32 1121.06 9837.65 1119.78 
1117.25 9860.56 1116.29 9872.9 1114.310020.86 1114.47 
1119.810178.26 1120.4610192.42 1121.8810207.62 1122.67 

1122.3210355.16 1121.8510442.51 1121.44 10496.5 1121.46 
1113.4310586.39 1113.1810620.31 1113.0210672.82 1112.09 

Manning's n Values num= 3 
Sta n Val Sea n Val Sta n Val 

9719.2 .03 9872.9 .03510144.15 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9872.910144.15 507.78 507.78 507.78 .3 .I 

Right Levee Station- 10207.6 Elevation= 1122.67 

CROSS SECTION OWPU'I Profile #PF#l 

W.S. Elev lft) 1118.61 Element Left 0B Channel Right OB 
Vel Head lft) 0.38 Wt. n-Val. 0.030 0.035 0.030 
E.G. Elev lft) 1118.99 Reach Len. lft) 507.78 507.78 507.78 

a Crit W.S. lft) 1116.87 Flow Area laq ft) 56.61 1129.51 32.51 
E.G. Slops lft/ft) 0.002074 Area laq ft) 56.61 1129.51 32.51 
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Q Total (<fa) 
Top Width (ft) 
V.1 Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loee (ft) 

Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The energy loas was greater than 1.0 ft (0.3 m). bstween the current and previoua cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBmION OUTPUT Profile #PFXl 

Left Sta Right Sta Flow Area W.P. 5. Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/e) 
9719.20 9872.90 202.92 56.61 28.26 3.40 2.03 3.58 
9872.90 LB 9963.32 1958.97 385.45 90.42 32.81 4.26 5.08 
9963.32 10053.73 1880.87 376.15 U 90.42 31.51 4.16 5.00 
10053.73 10144.15 RE 1812.68 367.91 90.42 30.36 4.07 4.93 
10144.15 10672.82 114.57 32.51 16.65 1.92 2.01 3.52 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.148 

a INPUT 
Description: 
Station Elevation Data nun- 21 

sta Elev Sea Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9780.37 .03 9853.38 ,035 10146.8 .03 

Banlc Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 
9853.38 10146.8 495.44 495.44 495.44 .3 .I 

Right Levee Station- 10212.5 Elevation- 1121.88 

CROSS SECTION OUTPUT Profile #PF#1 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elav (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 

a Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (eq ft) 
Flow (cfe) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Par. (ft) 
Shear (lb/aq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 

Left OB 
0.030 

495.44 

Channel 
0.035 

495.44 
1073.35 
1073.35 
5800.86 
293.42 

5.40 
3.66 

108186.0 
293.42 

0.66 
3.55 

205.36 

Right OB 
0.030 

495.44 
22.81 
22.81 
86.02 
13.02 
3.77 

1.75 
1604.3 
13.48 
0.30 
1.15 

108.38 
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a C & E Lose (ftl 

- 
Warning - The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. Thia may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPDT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (of81 (as ft) (ftl lft) lft/e) 
9780.37 9853.38 83.11 23.67 15.58 1.39 1.56 3.51 
9853.38 LB 9951.19 1837.69 347.12 97.81 30.78 3.55 5.29 

9951.19 10048.99 2052.75 370.95 97.81 34.38 3.79 5.53 
10048.99 10146.80 RB 1910.42 355.30 97.81 32.00 3.63 5.38 
10146.80 10560.46 86.02 22.81 13.48 1.44 1.75 3.77 

warning - The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional crose sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2 . 0 5 4  

INPUT 
Description: 
Station Elevation Data num- 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9524.19 1119.79 9584.49 1119.79 9694.98 1117.66 9722.99 1118.15 9735.6 1118.23 
9773.79 1117.83 9807.84 1115.53 9817.27 1115.52 9872.32 1112.08 10030.2 1112.27 
10158.3 1112.6610177.66 1117.3810193.74 1117.3210205.55 1118.9110218.26 1119.44 

10245.06 1119,2410287.46 1118.7510340.83 1118.8310390.33 1118.4210441.87 1118.02 
10458.54 1118.0610477.95 1117.8510519.37 1110.23 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 
9872.32 10158.3 271.75 271.75 271.75 .3 .I 

Right Levee Station- 10224.2 Elevation- 1119.4 

moss SECTION oUTPGT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total lcfsl 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E  Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfel 
Top Width (ftl 
Avg. Vel. (ft/a) 
Hydr. Depth (ftl 
Conv. (cfa) 
Wetted Per. (ftl 
shear (lb/sq ftl 
Stream Power llb/ft el 
Cum Volume (acre-ft) 
Cum SA laares) 

Left OB 
0.030 

271.75 
128.77 
128.77 
470.90 
71.76 
3.66 
1.79 

9408.1 
71.88 
0.28 
1.02 
7.56 
6.14 

Right OB 
0.030 

271.75 
23.18 
23.18 
79.68 
13.79 
3.44 
1.68 

1591.8 
14.19 
0.26 
0.88 

108.12 
45.48 

FLOW DTSTRIBGTION OUTPUT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) (ftl lcfel (sq ft) lftl (ft) (ft/s) 
9524.19 9872.32 470.90 128.77 71.88 7.89 1.79 3.66 
9872.32 LB 9967.65 1942.31 370.27 95.33 32.53 3.88 5.25 
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CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 2.003 

INPUT 
Description: 
Station Elevation Data nun= 25 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9482.65 1119.34 9572.56 1118.02 9611.18 1117.23 9827.7 1113.59 9836.02 1113.39 
9848.33 1113.01 9868.34 1111.97 9952.4 1111.22 10028.3 1111.3110103.13 1111.74 

10167.92 1111.9910184.03 1116.8910198.42 1116.5610211.92 1118.7510236.35 1118.86 
10253.46 1118.3310283.15 1118.21 10331.1 1118.3710346.37 1118.5510361.95 1118.49 
10385.21 1120.7510438.32 1127.3110487.68 1133.6510507.99 1138.5110528.29 1140.55 

Manning's n Values numi 3 
Sta n Val Sta n Val sta n Val 

9482.65 .03 9868.34 .03510167.92 .03 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 
9868.3410167.92 218.45 218.45 218.45 .3 .1 

CROSS SECTION OUTPUT Profile #PF#1 

W.S. Elev lftl 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slooe (ft/ftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/al 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loas lftl 
C & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area lsq ft) 
Area laq ft) 
Flow lcfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth lft) 
COW. (~£8) 
Wetted Per. (ftl 
shear (lb/eq ft) 
Stream Power llb/ft s) 
Cum Volume (acre-ftl 
Cum SA (aoreel 

Left 08 
0.030 

218.45 
221.24 
221.24 
573.84 
157.11 

2.59 
1.41 

13764.1 
157.16 

0.15 
0.40 
6.47 
5.43 

Channel 
0.035 

218.45 
1197.02 
1197.02 
5334.91 
299.58 

4.46 
4.00 

127963.1 
299.59 

0.43 
1.93 

186.16 
72.85 

Right 08 
0.030 

218.45 
20.81 
20.81 
61.26 
11.70 
2.94 
1.78 

1469.3 
12.23 
0.18 
0.54 

107.98 
45.40 

FLOW DISTRIBWION OUTPW Profile #PF#I 

Left sea Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) (=fa) lsq ft) (ftl lftl (ft/el 
9482.65 9868.34 573.84 221.24 157.16 9.61 1.41 2.59 
9868.34 LB 9968.20 1787.44 400.52 99.86 29.94 4.01 4.46 
9968.20 10068.06 1940.80 420.80 99.86 32.51 4.21 4.61 
10068.06 10167.92 RB 1606.67 375.70 99.86 26.91 , 3.76 4.28 
10167.92 10528.29 61.26 20.81 12.23 1.03 1.78 2.94 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.962 

INPUT 
Description: Gpetrsam of Drop structure 
Station Elevation Data num- 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9559.75 1116.6 9566.21 1115.59 9575.94 1115.24 9584.36 1116.97 9596.1 1116.07 
9615.64 1116.28 9649.74 1115.75 9678.54 1115.01 9697.09 1114.62 9715.82 1118.93 
9725.26 1119.22 9737.63 1114.44 9755.12 1114.96 9783.85 1114.68 9812.99 1115.83 
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M-ing'e n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9559.75 .03 9867.74 .03510164.26 .03 

Bank Sta: Loft Right Lengths: Left Channel Right Coeff Contr. Expan. 
9867.7410164.26 53.73 53.73 53.73 .3 .1 

Left Levee Station- 9824.37 Elevation- 1117.8 

CROSS SECTION OUTPVT Profile #PF#l 

W.S. Elev lft) 
Vel Head (ft) 
E.O. Elev lft) 
Crit W.S. lft) 
E.Q. Slope (ft/ft) 
Q Total lcfe) 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loas lft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area lsq ft) 
Area lsq ft) 
Flow lcfs) 
Top Width lft) 
Avg. Vel. lft/s) 
Hydr. Depth lft) 
Conv. lcfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power llb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 
53.73 
17.20 
17.20 
68.01 
9.97 
3.95 
1.72 

1166.3 
10.73 
0.34 
1.34 
5.87 
5.01 

Channel 
0.035 
53.73 

1037.47 
1037.47 
5918.90 
296.52 

5.71 
3.50 

101510.7 
296.53 

0.74 
4.24 

180.56 
71.35 

Right OB 
0.030 
53.73 
19.33 
19.33 
73.10 
12.54 
3.78 
1.54 

1253.6 
12.91 
0.32 
1.20 

107.88 
45.34 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross eectione. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sectiona. 

FLOW DISTRIBVTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. Conv. Xydr D. Velocity 
(ft) lft) lcfs) (sq ft) lft) (ft) (ft/e) 
9559.75 9867.74 68.01 17.20 10.73 1.12 1.72 3.95 
9867.74 LB 9966.58 2005.86 349.29 98.84 33.10 3.53 5.74 
9966.58 10065.42 1987.76 347.39 98.84 32.80 3.51 5.72 
10065.42 10164.26 RB 1925.27 340.80 98.84 31.77 3.45 5.65 
10164.26 10405.75 73.10 19.33 12.91 1.21 1.54 3.78 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downatream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sections. 

CROSS SECTION RIVER: Saddleback 
REACH : Spillway RS: 1.951 

INPUT 
Description: 
Station Elevation Data num- 28 

Sta Elev Sta Elsv Sta Elev Sta Elev Sta Elev 
9440.02 1116.69 9485.34 1116.81 9502.57 1116.64 9509.32 1115.66 9520.33 1114.95 
9533.91 1116.73 9549.18 1116.15 9615.87 1114.55 9735.93 1113.09 9765.81 1111.08 
9782.84 1111.93 9800.89 1113.82 9824.35 1117.17 9829.03 1117.03 9845.06 1114.22 
9860.67 1111.2610161.24 1111.3910177.35 1115.6910188.52 1120.6210195.98 1123.1 
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Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9440.02 .03 9860.67 .03510161.24 .03 

Banlc Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9860.6710161.24 51.68 51.68 51.68 .3 .1 

Lef t Levee Station- 9829.2 Elevation- 1117 

CROSS SECTION O m P m  Profile #PF#l 

W.S. Elsv (ftl 
Vel Head lftl 
E.G. Elev (ftl 
crit W.S. (ft) 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total (ftlsl 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loes (ftl 
C & E Loss (ftl 

Element 
We. n-Val. 
Reach Len. lft) 
Flow Area leq ftl 
Area (sq ftl 
Flow lcfsl 
Top Width lftl 
Avg. Vel. Ift/e) 
Hydr. Depth lftl 
Conv. lcfsl 
Wetted Per. (ftl 
Shear (lb/sq ftl 
stream Power llb/ft el 
Cum Volume lacre-ftl 
Cum SA (acres1 

Left OB 
0.030 
51.68 
14.83 
14.83 
93.53 
12.50 
6.31 
1.19 

812.9 
12.73 
0.96 
6.07 
5.85 
4.99 

Right OB 
0.030 
51.68 
9.41 
9.41 

56.53 
8.40 
6.01 
1.12 

491.3 
8.69 
0.89 
5.38 

107.86 
45.33 

Warning - The energy equation could not be balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 

0 calculations. 
Warning - The velocity head hae changed by more than 0.5 ft 10.15 ml. This may indicate the need 

for additional crosa sectione. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional croee - 
sections. 
Warning - The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crose 

section. This may indicate the need for additional cross sections. 
Warning - During the standard atep iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. 
This indicates 

that there ia not a valid subcritical answer. The program defaulted to critical 
depth. 
Note - Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water eurface was used. 

FLOW DISTRIB~ION o m p m  Profile #PF#l 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lftl lcfel lsq ftl lftl (ftl (ft/el 
9440.02 9860.67 93.53 14.83 12.73 1.54 1.19 6.31 
9860.67 LB 9960.86 2031.81 235.39 100.19 33.53 2.35 8.63 
9960.86 10061.05 1969.71 231.05 100.19 32.50 2.31 8.53 
10061.05 10161.24 RB 1908.43 226.71 100.19 31.49 2.26 8.42 
10161.24 10402.96 56.53 9.41 8.69 0.93 1.12 6.01 

Warning - The energy equation could not be balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning - The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need 
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for additional cross aectiona. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning - The energy loam wae greater than 1.0 ft (0.3 m). between the current and previoue crosa 

section. This may indicate the need for additional crosa sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. 
Thie indicates 

that there ie not a valid eubcritical answer. The program defaulted to critical 
depth. 
Note - Multiple oritical depths were found at this location. The critical depth with the lowest, 
valid, 

water aurface waa used. 

CROSS SECTION RIVER: S a d d l e b a c k  
REACH: S p i l l w a y  RS: 1 . 9 4 1  

INPWI 
Description: 
Station Elevation Data 

Sta Elev Sta 
9492.63 1116.12 9576.78 
9659.74 1113.9 9696.87 
9789.63 1114.28 9806.64 
9849.38 1101.88 9861.68 
10226.9 1129.310245.89 

10347.94 1151.810363.05 

num- 28 
Elev Sta Elev Sta Elev Sta Elev 

1115.41 9585.29 1115.04 9601.97 1115.6 9620.72 1114.04 
1113.2 9729.8 1112.53 9748.87 1110.23 9775.24 1110.68 

1113.79 9821.95 1112.19 9833.67 1108.53 9841.24 1106.33 
1097.7910159.71 1097.510186.24 1109.8310212.85 1122.4 
1131.7810277.45 1137.7510305.79 1143.8510329.95 1148.94 
1154.510379.34 1155.69 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9492.63 .03 9861.68 .03510159.71 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9861.6810159.71 80.13 80.13 80.13 .3 .1 

CROSS SECTION OUTPUT Profile #PF#l 

w.s. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfa) 
Top Width (ftl 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ftl 
Kin Ch El (ft) 
Alpha 
Frctn Lose (ftl 
C & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfel 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/W e) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

Channel 
0.035 
80.13 

2215.40 
2215.40 
5803.75 
298.03 

2.62 
7.43 

358239.5 
298.03 

0.12 
0.32 

177.77 
70.63 

Right OB 
0.030 
80.13 
61.79 
61.79 

112.91 
16.31 
1.83 
3.79 

6969.2 
17.98 
0.06 
0.10 

107.82 
45.31 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyanoel ie less 
than 0.7 or greater than 1.4. This may indicate the need for additional crose 

sections. 
Note - Hydraulic jump has occurred between this crose section and the previous upstream section. 
FLOW DISTRIBUTION OUTPUT Profile #PF#I 

Left Sea Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (cfsl (sq ft) (ft) (ft) (ft/s) 
9492.63 9861.68 143.35 73.85 19.63 2.37 4.07 1.94 
9861.68 LB 9961.02 1892.72 728.86 99.34 31.23 7.34 2.60 
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Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate tho need for additional cross 

sections. 
Note - Hydraulic jump has occurred between thia crosa eection and the previous upetream section. 
CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.926 

INPUT 
Description: Downstream from drop structure 
Station Elevation Data nun. 36 

Sta Elov Sta Elev Sta Elev Sta Elev Sta 
9579.75 1114.61 9589.31 1115.03 9608.1 1114.87 9648.29 1113.19 9675.46 
9693.08 1112.69 9711.87 1113.11 9735.96 1109.53 9762.88 1110.5 9776.04 
9787.71 1112.97 9801.59 1111.77 9825.03 1105.95 9843.81 1101.21 9863.95 
9888.43 1101.06 9908.29 1101.56 9951.07 1101.3 9983.04 1101.0910028.82 

10085.82 1100.6310118.48 1100.6210139.81 1100.99 10159.6 1100.0110175.61 
10205.53 1121.01 10227 1129.1110247.83 1132.1410266.29 1135.1410285.23 
10312.57 1143.510333.98 1147.6 10359.5 1151.3110380.99 1153.8910392.93 
10412.47 1151.93 

Elev 
1112.57 
1113.34 
1101.84 
1101.15 
1105.96 
1138.58 
1154.95 

Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

9579.75 .03 9843.81 ,035 10159.6 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9843.81 10159.6 246.74 246.74 246.74 .3 .1 

CROSS SEaION OWPUT Profile YPF41 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (Ib/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.035 

246.74 
1117.51 
1117.51 
5849.76 
315.79 

5.23 
3.54 

110160.4 
315.85 

0.62 
3.26 

174.70 
70.06 

Right OB 
0.030 

246.74 
28.58 
28.58 

125.61 
12.40 
4.40 
2.30 

2365.4 
13.23 
0.38 
1.67 

107.74 
45.28 

FLOW DISTRIBUTION OUTPUT Profile 4PFXI 

Left Sta Right Sta Flow Area W.P. * Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/e) 
9579.75 9843.81 84.63 23.02 13.93 1.40 1.70 3.68 
9843.81 LB 9949.07 1630.19 335.41 105.29 26.90 3.19 4.86 
9949.07 10054.34 1900.76 367.74 105.26 31.37 3.49 5.17 
10054.34 10159.60 RB 2318.81 414.37 105.29 38.26 3.94 5.60 
10159.60 10412.47 125.61 28.58 13.23 2.07 2.30 4.40 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.88 
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a CROSS SECTION OOTPUT 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loea (ft) 

Profile #PF#1 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ftl 
Shear (lb/sq ftl 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.035 

329.24 
1112.96 
1112.96 
5950.69 
432.13 

5.35 

Right OB 
0.030 

254.70 
15.71 
15.71 
65.77 
10.71 
4.19 
1.47 

981.1 
11.10 
0.40 
1.66 

107.47 
45.15 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes 

sections. 
Warning - The energy loes was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross section-. 

FLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ftl (ft) (cfe) (aq ftl (ft) (ft) (ft/sl 
9448.13 9800.87 43.54 12.15 10.83 0.72 1.15 3.58 
9800.87 LB 9944.91 1837.71 354.90 144.04 30.33 2.46 5.18 
9944.91 10088.96 1807.68 351.42 144.06 29.83 2.44 5.14 
10088.96 10233.00 RB 2305.30 406.64 144.08 38.04 2.82 5.67 
10233.00 10400.95 65.77 15.71 11.10 1.09 1.47 4.19 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional croea 

sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crosa 

eection. This may indicate the need for additional crosa sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.771 

INPUT 
Description: 
station Elevation Data num- 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9273.7 1105.7 9350.39 1104.12 9367.22 1103.5 9392.57 1104.22 9422.53 1104.6 

9472.31 1105.2 9539.33 1103.12 9553.97 1103.12 9567.06 1104.61 9603.74 1104.49 
9656.5 1104.5 9693.33 1104.1 9720.13 1104.01 9760 1103.3 9780.59 1098.6 

9825.11 1098.73 9923.76 1098.89 9970.25 1098.9410049.59 1098.8410102.02 1098.76 
10139.02 1099.3 10157.3 1098.2810176.49 1098.8510224.19 1099.0810262.31 1099.29 
10280.18 1099.0310307.91 1106.2310325.63 1107.7210363.42 1111.4710403.46 1115.93 
10454.15 1123.51 10478.4 1127.5610521.35 1135.8710555.92 1144.23 

Manning's n Values num- 3 
Sta n Val sta n Val Sta n Val 

9273.7 .03 9780.59 .03510280.18 .03 

Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan 
9780.5910280.18 386.03 410.19 414.24 . 3  .1 

a CROSS SECTION OZPPPUT Profile #PF#l 
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W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfel 
Top Width (ft) 
Vel Total (ft/el 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Lose (ftl 
C & E Lose (ftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfel 
Top Width (ftl 
Avg. Vel. (ft/e) 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft a) 
cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.030 

386.03 
10.44 
10.44 
52.05 
9.56 
4.98 
1.09 

539.1 
9.81 
0.62 
3.09 
5.22 
4.65 

Channel 
0.035 

410.19 
950.59 
950.59 

5982.58 
499.59 

6.29 
1.90 

61965.7 
499.63 

1.11 
6.97 

153.60 
62.22 

Right OB 
0.030 

414.24 
5.92 
5.92 

25.37 
6.75 
4.29 
0.88 

262.8 
6.98 
0.49 
2.12 

107.40 
45.09 

Warning - The energy loee was greater than 1.0 ft (0.3 ml. between the current and previous croae 
eeotion. This may indicate the need for additional croas sections. 

now DIsTRIBmION OWPUT Profile #PF#I 

Left sea Right Sta Flow Area W.P. I Conv. Hydr D. Velocity 
(ft) (ftl (cfsl (sq ftl (ftl (ftl (ft/e) 
9273.70 9780.59 52.05 10.44 9.81 0.86 1.09 4.98 
9780.59 LE 9947.12 2162.98 332.91 166.53 35.69 2.00 6.50 
9947.12 10113.65 2021.53 319.67 166.53 33.36 1.92 6.32 
10113.65 10280.18 RB 1798.07 298.01 166.57 29.67 1.79 6.03 
10280.18 10418.05 25.37 5.92 6.98 0.42 0.88 4.29 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous croea 
section. This may indicate the need for additional cross sectzone. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.692 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9085.48 1101.9 9109.24 
9386.49 1100.23 9446.72 
9630.06 1099.35 9684.7 
9882.98 1096.83 9954.99 

10163.38 1096.2810203.29 
10324.55 1095.410369.71 
10506.41 1102.4310556.82 

num- 34 
Elev Sta Elev Sta Elev sta Elev 

1100.69 9222.97 1099.82 9247.25 1098.6 9289.26 1099.55 
1099.06 9509.17 1099.2 9574.07 1099.06 9598.16 1097.82 
1098.79 9730.36 1098.82 9748.95 1095.51 9786.25 1095.46 

Manning's n Valuee nun= 3 
Sta n Val Sta n Val Sta n Val 

9085.48 .03 9748.95 .03510398.66 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9748.9510398.66 299.8 296.96 300.45 .3 .1 

CROSS SECTION OmPUT Profile #PF#1 

W.S. Elev (ft) 1097.70 Element 
Vel Head (ftl 0.41 Wt. n-Val. 
E.G. Elev (ftl 1098.11 Reach Len. (ftl 
Crit W.S. (£el Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.006880 Area (aq ftl 
Q Total (cfs) 6060.00 Flow (cfe) 
Top Width (ftl 694.90 Top Width (ftl 
Vel Total (ft/s) 5 .  Ag. Vel. (ft/s) 

Channel 
0.035 

296.96 
1150.96 
1150.96 
5933.20 
649.71 

5.16 

Right OB 
0.030 

300.45 
21.89 
21.89 
68.55 
32.89 
3.13 
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Max Chl Dpth (ft) 3.01 Hydr. Depth (ft) 1.10 1.77 0.67 
Conv. Total (cfs) 73057.3 Conv. (cfs) 702.3 71528.7 826.4 
Length Wtd. (ft) 297.17 Wetted Per. (ft) 12.50 649.86 32.91 
Min Ch El (ft) 1094.69 Shear (lb/sq ft) 0.46 0.76 0.29 
Alpha 1.01 Stream Power (lb/ft s) 2.00 3.92 0.89 
Frctn Lose (ft) 2.97 Cum Volume (acre-ft) 5.11 143.71 107.27 
C & E Loss (ft) 0.02 CumSA (aorea) 4.55 56.81 44.91 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes 

eectione. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous croae 

section. This may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ftl (ft) (cfsl ( a q  ftl (ft) (ft) (ft/s) 
9085.48 9748.95 58.25 13.48 12.50 0.96 1.10 4.32 
9748.95 LB 9965.52 1720.45 353.23 216.59 28.39 1.63 4.87 
9965.52 10182.09 2073.33 395.07 216.59 34.21 1.82 5.25 
10182.09 10398.66 RB 2139.42 402.66 216.69 35.30 1.86 5.31 
10398.66 10524.62 68.55 21.89 32.91 1.13 0.67 3.13 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

sections. 
warning - The energy loss was greaeer than 1.0 ft (0.3 m). between the current and previous croas 

section. This may indicate the nesd for additional croas sectione. 

CROSS SECTION RIVER: Saddleback 
REACH: S p i l l w a y  RS: 1 . 6 3 6  

INPUT 
Deecription: 
Station Elevation Data nun= 43 

Sea Elev Sta Elev Sta Elev Sta 
8979.63 1097.95 9016.3 1098.83 9076.61 1097.31 9108.01 
9262.98 1096.93 9305.1 1095.94 9328.05 1093.29 9355.73 
9387.66 1089.69 9419.7 1091.39 9433.49 1093.18 9512.34 
9581.97 1095.66 9599.28 1094.77 9614.58 1093.61 9645.35 
9731.18 1093.66 9765.44 1093.29 9861.74 1094.11 9968.23 

10094.46 1092.0410128.29 1091.6710161.05 1091.7510207.38 
10310.24 1093.8310354.16 1093.49 10385 1094.310461.55 
10541.6 1093.7410637.59 1093.2110652.58 1095.4410667.99 

10725.79 1099.810769.68 1103.95 10791.1 1106.29 

Elev Sta Elev 
1096.98 9151.08 1097.31 
1089.45 9374.77 1090.52 
1095.34 9551.11 1095.74 
1094.74 9697.27 1094.38 
1092.3710054.98 1092.69 
1093.3810266.33 1093.37 
1093.210502.63 1093.31 

1096.5910698.22 1098.39 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

8979.63 .07 9731.18 .07 10541.6 . .07 

Bank Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9731.18 10541.6 396.33 327.58 246.94 .3 .I 

Left Levee Station- 9559.63 Elevations 1096 

CROSS SECPION OUTPUT Profile #PF#l 

W.S. Elev (ft) 1094.90 Elemont Left OB Channel Right OB 
Vel Head (ft) 0.22 Wt. n-Val. 0.070 0.070 0.070 
E.G. Elev (ft) 1095.12 Reach Len. (ftl 396.33 327.58 246.94 
crit W.S. (ft) 1094.32 Flow Area (sq ft) 81.16 1406.16 146.65 
E.G. S l o w  (ft/ft) 0.015835 Area ( s q  ft) 81.16 1406.16 146.65 
Q Total (cfs) 
Top Width (ft) 
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Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E  Loaa (ft) 

3.71 Avg. Vel. (ft/s) 
5.45 Hydr. Depth (ft) 

48156.7 Conv. (cfs) 
324.47 Wetted Per. (ft) 

1091.67 Shear (lb/sq ft) 
1.04 Stream Power (lb/ft s) 
3.63 Olm Volume (acre-ft) 
0 .O1 Cum SA (acres) 

warning - energy lose was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sectione. 

FLOW DISTRIBUTION OUTPZPT Profile #PF#l 

Left Sta Right Sta Flow Area W.P. % Conv. Hy& D. Velocity 

(ft) (ft) (cfe) (eq ft) (ft) (ft) (ft/e) 
8979.63 9731.18 154.77 81.16 134.55 2.55 0.60 1.91 
9731.18 LB 10001.32 1470.23 423.52 270.16 24.26 1.57 3.47 
10001.32 10271.46 2910.06 637.96 270.18 48.02 2.36 4.56 
10271.46 10541.60 RB 1043.05 344.69 270.16 17.21 1.28 3.03 
10541.60 10666.35 481.88 146.65 107.49 7.95 1.37 3.29 

Warning - The energy lose was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional croea sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.575 

INPUT 
Description: 

a Station Elevation Data num= 33 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9709.23 1095 9771.04 1094.84 9954.09 1090.5 9980.61 1088.410034.07 1088.66 
10104.31 1087.5310121.52 1089.4710167.08 1089.5610206.94 1089.2510273.24 1089.52 
10393.61 1090,810540.57 1089.39 10607.1 1089.6710675.52 1089.6410739.27 1089.44 
10815.98 1090.1210845.56 1089.59 10893.1 1089.1110913.33 1090.7910958.76 1090.92 
10974.95 1088.6511011.05 1089.411027.21 1090.6611089.64 1089.9911163.21 1089.92 
11239.6 1090.611285.24 1090.411375.05 1091.1811475.39 1090.8211499.62 1092.32 

11531.33 1093.5611573.96 1095.5911630.27 1098.29 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9709.23 .0710034.07 .0711027.21 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
10034.0711027.21 407.1 317.21 258.94 .3 .1 

moss SECTION OUTPUT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area laq ft) 
Area (sq ft) 
Flow (cfe) 
Top Width lft) 
Avg. Vel. Iftje) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. lft) 
Shear (lb/aq ft) 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.070 

407.10 
218.65 
218.65 
642.96 
116.65 

2.94 
1.87 

7051.9 
116.75 

0.97 
2.86 
3.42 
2.91 

Channel 
0.070 

317.21 
1709.71 
1709.71 
4751.69 
993.14 

2.78 
1.72 

52115.8 
993.57 

0.89 
2.48 

123.27 
45.05 

Right OB 
0.070 

258.94 
385.27 
385.27 
665.35 
457.06 

1.73 
0.84 

7297.4 
457.08 

0.44 
0.76 

105.18 
42.82 

FCD 97.16 Delineation of Spilhway Flows 

for Saddlsbaok Flood Retarding Structure Page 77 
Entellus. Inc. 

May, 1998 



Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance1 is lees 
than 0.7 or greater than 1.4. This may indiaate the need for additional cross 

sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross aectione. 

FLOW DISTRIBIPTION OWCPUT Profile UPFU1 

Left Sta Right Sta 
(ftl (ftl 
9709.23 10034.07 
10034.07 LB 10365.12 
10365.12 10696.16 
10696.16 11027.21 RB 
11027.21 11328.74 
11328.74 11630.27 

Area 
(ep ftl 
218.65 
698.79 
483.89 
527.03 
327.67 
57.60 

W.P. 'IConv. HydrD. 
(ftl (ft) 

116.75 10.61 1.87 
331.17 36.19 2.11 
331.05 19.62 1.46 
331.34 22.61 1.59 
301.54 10.11 1.09 
155.55 0.87 0.37 

Velocity 
(ftls1 
2.94 
3.14 
2.46 
2.60 
1.87 
0.91 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croea 

sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and grevioue cross 

section. This may indicate the need for additional croae sections. 

CROSS SECTION RIVER: S a d d l e b a c k  
REACH: S p i l l w a y  RS: 1 . 5 1 8  

INPUT 
Description: 
Station Elevation Data num= 59 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9072.85 1089.89 9115.31 1089.51 9137.16 1088 9148.62 1087.16 9268.74 1086.36 
9277.18 1086 9306.96 1084.87 9325.58 1085.72 9339.46 1084.45 9374.38 1086 
9393.26 1088 9414.13 1090 9417.79 1090.42 9440.38 1090 9464.3 1089.18 
9483.22 1089.28 9509.46 1088 9509.56 1087.98 9526.08 1086.67 9553.89 1087.8 
9567.72 1086 9581.47 1084 9588.76 1082.85 9630.47 1083.68 9661.09 1084 
9662.64 1083.96 9679.26 1085.13 9721.25 1086 9746.26 1086.54 9877.79 1086.56 
9948.97 1086.6510008.63 1087.4710093.29 1087.5410156.75 1087.310189.89 1087.2 

10228.48 1087.21 10287 1086.1210321.86 1086.7810353.32 108610370.16 1085.59 
10376.75 108610389.69 1087.0210436.28 1087.4810452.43 108610466.15 1084.74 
10486.28 108610493.28 1086.2710545.13 1086.6910590.16 1087.410713.01 1087.06 
10787.59 1087.3110869.29 1086.0410998.68 1086.911084.69 1086.5411171.79 1088 
11191.33 1088.4711311.81 109011373.82 1091.0511460.42 1092 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9072.85 .07 9553.89 .0710486.28 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9553.8910486.28 467.68 458.94 425.19 .3 .1 

Left Levee Station= 9414.13 Elevation- 1090.35 

CROSS SECTION OWCPUT Profile UPFUI 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfe.1 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
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far Saddleback Flood Retarding Structure 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (eq ftl 
Area (aq ft) 
Flow (cf-1 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfa) 

Page 78 

Left OB 
0.070 

467.68 
22.80 
22.80 
42.09 
41.20 
1.85 
0.55 

325.9 

Channel 
0.070 

458.94 
1294.20 
1294.20 
4413.32 
932.21 

3.41 
1.39 

34172.9 

Right OB 
0.070 

425.19 
618.64 
618.64 

1604.59 
672.20 

2.59 
0.92 

12424.5 

Entellus. Inc. 

May, 1998 



Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lo88 (ft) 
C & E Loss (ft) 

446.33 Wetted Per. ift) 41.26 932.89 672.23 
1082.85 Shear (lb/sq ft) 0.58 1.44 0.96 

1.05 Stream Power (lb/ft a )  1.06 4.93 2.49 
5.14 Cum Volume (acre-ft) 2.29 112.34 102.20 
0.01 Cum SA (acres) 2.17 38.04 39.47 

Warning - Divided flow computed for this croee-section. 
Warning - The energy loee was greater than 1.0 ft (0.3 ml. between the current and previous croea 

section. This may indicate the need for additional croee sectione. 

FLOW DISTRIBUTION OUTPW Profile #PF#1 

Left Sta 
(ft) 
9072.85 
9553.89 LB 
9864.69 
10175.48 
10486.28 
10973.35 

Right Sta Flow 
(ft) (cfs) 
9553.89 42.09 
9864.69 3065.33 
10175.48 349.29 
10486.28 RB 998.71 
10973.35 1203.27 
11460.42 401.32 

Area 
(sq ft) 
22.80 

726.33 
197.26 
370.61 
457.77 
160.87 

W.P. i Con". 
(ft) 

41.26 0.69 
311.04 50.58 
310.80 5.76 
311.05 16.48 
487.09 19.86 
185.14 6.62 

Hydr D. Velocity 
(ft) (ft/s) 
0.55 1.85 
2.34 4.22 
0.63 1.77 
1.19 2.69 
0.94 2.63 
0.87 2.49 

Warning - Divided flow computed for this crose-section. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional croea sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.43 

INPUT 
Description: 

a Station Elevation Data num- 62 
Sta Elev Sta Elev Sta Elev Sta Elev Sea Elev 

9243.93 1087.79 9320.36 1087.67 9393.28 1086.6 9434.72 1086 9483.59 1084 
9485.11 1083.87 9527.79 1083.83 9533.2 1084 9598.76 1085.15 9652.13 1084 
9661.45 1083.75 9674 1082 9690.55 1080.25 9707.26 1082 9712.28 1082.55 
9731.8 1082 9750.92 1081.33 9812.22 1080 9825.22 1079.71 9848.04 1078.86 

9909.94 1078.62 9925.56 1080 9931.32 1080.39 9975.83 1082 9981.35 1082.2 
10002.19 108210040.25 1081.3610066.77 108210107.75 1082.9810133.07 1084 
10153.78 1084.5610173.49 1084.8310179.88 108410189.94 1082.49 10233.6 1083.14 
10286.08 1082.1310349.93 1082.7210387.85 108410407.82 1084.710413.69 1084 
10435.3 108210440.86 1081.4810471.33 1080.9310538.82 1081.7610573.93 1080 

10588.89 1079.1510607.25 1080 10615.8 1080.2510669.03 1080.9310712.39 1080.75 
10783.19 1081.0410860.73 1081.1410979.32 1081.211105.65 1081.0711213.15 1081.76 
11300.17 1080.8711313.13 1080.36 11334.4 1081.5911352.71 1082 11427.3 1083.36 
11497.52 108411687.42 1086 

Manning'e n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9243.93 .07 9750.92 .07 10615.8 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9750.92 10615.8 323.89 339.26 354.19 .3 .1 

CROSS SECTION OGTPGT Profile #PF#l 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Tor, Width (ft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 

FCD 97.16 Delineation of Spilhy Flows 

for Saddleback Flwd Retarding Struoture 

1082.68 Element Left OB Channel 
0.11 Wt. n-Val. 0.070 0.070 

1082.79 Reach Len. (ft) 323.89 339.26 
Flow Area (sq ft) 82.93 1062.60 

0.008442 Araa (sp ft) 82.93 1062.60 
6060.00 Flow (cfs) 162.83 2920.13 
1491.13 Top Width (ft) 81.81 634.98 

2.62 Avg. Vel. (ft/s) 1.96 2.75 
4.06 Hydr. Depth (ft) 1.01 1.67 
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Right OB 
0.070 

354.19 
1163.57 
1163.57 
2977.05 
774.34 

2.56 
1.50 

Entellus. Inc. 

May, 1998 



Conv. Total (cfs) 65956.6 Conv. (cfs) 1772.2 31782.5 32401.9 
Length Wed. (ft) 345.61 Wetted Per. (ft) 82.09 635.32 774.41 
M i n C h E l  (ft) 1078.62 Shear (lb/sq ft) 0.53 0.88 0.79 
Alpha 1.01 Streampower (lb/fte) 1.05 2.42 2.03 
Frctn Loss (ft) 3.44 Cumvolume (acre-ft) 1.73 99.92 93.50 
C & E  Loss (ft) 0.00 CumSA (acres) 1.51 29.78 32.41 

Warning - Divided flow computed for this croae-section. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF#1 

Left Sta Right Sta Flow Area W.P. *Con-,. HydrD. Velocity 
(ft) (ft) (cfe) (sq ft) (ft) (ft) (ft/e) 
9243.93 9750.92 162.83 82.93 82.09 2.69 1.01 1.96 
9750.92 LB 10039.21 2051.11 667.37 288.44 33.85 2.31 3.07 
10039.21 10327.51 63.05 61.94 140.48 1.04 0.44 1.02 
10327.51 10615.80 RB 805.97 333.29 206.40 13.30 1.62 2.42 
10615.80 11151.61 2376.46 883.51 535.82 39.22 1.65 2.69 
11151.61 11687.42 600.58 280.06 238.60 9.91 1.17 2.14 

Warning - Divided flow computed for this cross-section. 
Warning - The energy loss wae greater than 1.0 ft (0.3 m). between the current and previous croes 

section. This may indicate the need for additional croes sections. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.364 

INPUT 
Deecription: 
station Elevation Data nun- 74 

Sta Elev Sta Elev Sta E l e v  Sta Elev Sta Elev 
9099.51 1086 9116.01 1085.84 9192.61 1084 9254.83 1082.3 9334.78 1082.38 
9418.26 1082.82 9469.14 1084 9475.15 1084.15 9530.2 1084 9584.08 1082 
9606.04 1082 9616.93 1082.1 9619.11 1082 9678.87 1080 9703.55 1078.88 
9736.29 1079.33 9760.13 1078.33 9799.04 1079.96 9800.58 1080 9839.68 1081.42 
9862.52 1080 9889.5 1078.32 9894.13 1078 9908.16 1077.6 9947.34 1076.4 
9981.18 1077.96 9983.3 107810005.94 1078.4810011.57 107810025.94 1076.81 

10036.21 107810041.51 1078.6810074.57 1078.6710099.69 107810104.53 1077.83 
10126.52 1076.0710183.75 1076.2510207.69 107810218.64 1078.74 10255.8 1078.61 
10355.1 1078.310379.79 107810396.88 1077.8810440.95 1077.2110454.58 1078 

10462.31 1078.3510477.32 107810534.81 1076.69 10560.1 1077.7910606.65 1076.19 
10618.09 107810619.13 1078.2210667.65 107810738.36 1077.4210807.85 1077.91 
10895.59 1076.5410920.63 107810924.31 1078.1910989.44 1078.22 11023.7 1078 
11077.71 1077.S911115.94 1078 11192.2 1078.7811310.13 1078.9511401.84 1078.63 
11415.49 107811431.08 1077.26 11454.2 107811461.56 1078.17 11512.8 1078.67 
11592.81 108011653.29 1081.0411771.49 108211806.37 1082.34 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9099.51 .07 9760.13 ,0710667.65 .07 

Bank Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9760.1310667.65 355.29 354.62 410.17 .3 .I 

CROSS SECTION OWCPUT Profile #PF#1 

W.S. Elev (ft) 1079.23 Element Left OB Channel Right OB 
Vcl Head (ft) 0.12 Wt. n-Val. 0.070 0.070 0.070 
E.G. Elev (ft) 1079.35 Reach Len. (ft) 355.29 354.62 410.17 
Crit W.S. (ft) Flow Area (sq ftl 15.39 1219.72 962.94 
E.C. Slope (ft/ft) 0.011811 Area (sq ft) 15.39 1219.72 962.94 
Q Total (cfs) 6060.00 Flow (cfs) 17.17 3681.84 2361.00 

FCD 97.16 Delineation of Spilhnay Flows Entellus. Inc. 
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Top Width (ft) 1747.42 Top Width (ft) 54.48 814.20 878.75 
Vel Total (ft/sl 2.76 Avg. Vel. (ft/s) 1.12 3.02 2.45 
Max Chl Dpth (ftl 3.16 Xydr. Depth (ftl 0.28 1.50 1.10 
Conv. Total icfe) 55759.9 Conv. icfs) 158.0 33877.7 21724.2 
Length Wtd. (ft) 378.46 Wetted Per. iftl 54.50 814.95 878.88 
Min Ch El (ft) 1076.07 Shear (lb/sq ft) 0.21 1.10 0.81 
Alpha 1.04 Stream Power (Ib/ft sl 0.23 3.33 1.98 
Frctn Loss (ft) 2.27 Cum Volume (acre-ft) 1.36 91.03 84.85 
C & E Loas (ft) 0.01 Cum SA (acres1 1.00 24.14 25.69 

Warning - Divided flow computed for this croes-aection. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous croae 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWION OWPUT Profile #PFPl 

Left Sta Right Sta Flow Area W.P. 1 Conv. Hydr D. Velocity 
ift) (ft) (cfs) (sq ft) ift) (ft) (ft/el 
9099.51 9760.13 17.17 15.39 54 .50 0.28 0.28 1.12 
9760.13 LB 10062.64 826.94 289.80 209.49 13.65 1.39 2.85 
10062.64 10365.14 1240.58 428.27 302.68 20.47 1.42 2.90 
10365.14 10667.65 RB 1614.32 501.65 302.78 26.64 1.66 3.22 
10667.65 11237.01 2038.95 764.89 569.43 33.65 1.34 2.67 
11237.01 11806.37 322.05 198.05 309.45 5.31 0.64 1.63 

Warning - Divided flow computed for this croes-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lese 

than 0.7 or greater than 1.4. This may indicate the need for additional cross 
eectione. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the NrrenC and previous cross 

section. This may indicate the need for additional crcsa aestiona. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.273 

INPW 
Description: 
Station Elevation Data num= 72 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9109.13 1054.71 9166.22 1084 9194.02 1083.78 9244.29 1082 9267.22 1080.41 
9272.21 1080 9311.25 1078.34 9332.83 1078 9345.72 1078 9416.66 1079.48 
9459.94 1078 9482.29 1077.23 9540.72 1078 9568.51 1079.31 9641.66 1079.8 
9709.62 1078.8 9714.53 1078 9726.71 1076 9733.6 1074.99 9773.98 1075.3 
9858.28 1074.91 9888.87 1076 9899.46 1076.44 9977.62 107610003.16 1075.52 
10018.04 1075.2610036.69 1075.310055.58 107610066.97 1076.5910120.13 1077.29 
10197.87 1077.7610205.15 107810240.28 1078.1210277.47 107810317.97 1077.24 
10387.39 1076.6810392.97 107610405.58 107410411.26 1073.2510459.63 1073.24 
10488.32 1073.3610530.34 1073.7510554.08 107410613.47 1074.4910737.74 1074 
10775.7 1073.8 10791.9 107410884.93 107410940.33 107410951.94 1074.17 

11093.41 1075.3611249.69 1075.29 11343.9 107611440.75 1076.8911609.51 1077.61 
11639.49 3076.2 11693.8 1076.7511743.65 107811751.02 1078.411775.28 1078 
11801.13 1077.73 11839.3 1077.1411868.21 107811871.11 1078.1811930.31 1079.25 
11978.52 108012035.36 1080.5212115.94 1081.0212133.64 1080.6812151.72 1080.65 
12257.76 108212261.67 1082.14 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9109.13 .07 9773.98 .0710737.74 .07 

Bank Sta: Left Right Lengths: Left Channel Right Cocff Contr. Expan. 
9773.9810737.74 915.04 820 548.84 .3 .1 

FCD 97.16 Delineation of Spillway Flaws Entdlus. Ine. 
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a CROSS SECTION O m P W  

W.S. Elev (ftl 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

Profile #PF#l 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vsl. (ft/s) 
Hydr. Depth (ft) 
Conv. (&el 
Wetted Per. lftl 
Shear (lblsq ft) 
Stream Power (lb/ft el 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB Channel 
0.070 0.070 

915.04 820.00 
88.93 1479.19 
88.93 1479.19 
159.23 3062.53 

Right OB 
0.070 

548.84 
1453.68 
1453.68 
2838.25 
813.47 
1.95 
1.79 

47169.2 
813.51 

0.40 
0.79 

73.48 
17.72 

Warning - Divided flow computed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 

than 0.7 or greater than 1.4. This may indicate the need for additional cross 
sectione. 

FLOW DISTRIBWIION OlJTPm Profile #PFBI 

Left Sta Right Sta Flow Area W.P. 
lft) (ftl (cfs) (eq ft) (ft) 
9109.13 9773.98 159.23 88.93 53.59 
9773.98 LB 10095.23 546.91 407.48 321.32 
10095.23 10416.49 86.38 74.91 74.18 
10416.49 10737.74 RB 2429.23 996.80 321.26 
10737.74 11499.71 2809.82 1416.18 731.49 
11499.71 12261.67 28.43 37.50 82.02 

% Conv. Hydr D. 
(ft) 

2.63 1.66 
9.02 1.27 
1.43 1.01 
40.09 3.10 
46.37 1.94 
0.47 0.46 

Velocity 
lft/e) 
1.79 
1.34 
1.15 
2.44 
1.98 
0.76 

Warning - Divided flow computed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream aonveyancel is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crosa 
eectione. 

CROSS SECTION RIVER: Saddleback 
REACH: Spillway RS: 1.139 

INPWI 
Description: 
statron Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8743.78 1077.15 8876.61 1077.26 8982.87 1075.17 9074.14 1076 9160.1 1075.85 
9232.33 1074.96 9268.14 1072.62 9315.14 1072.8 9367.25 1070.72 9393.75 1070.57 
9424.51 1071.54 9463.84 1071.54 9522.75 1071.43 9563.41 1072.16 9588.3 1070.44 
9641.35 1070.58 9667.67 1069.96 9684.89 1071.05 9738.13 1070.26 9881.25 1071.66 
9924.9 1071.57 9992.73 1070.8210048.93 1072.0610190.72 1071.710217.85 1070.67 

10238.68 1072.0910258.41 1072.0810344.68 1070.9210442.16 1070.2210470.65 1071.18 
10517.64 1071.8410569.23 1069.410604.31 1070.4110708.98 1070.5810891.93 1070.9 
11009.92 1070.7711160.79 1071.4211484.32 1070.3811796.64 1071.6612284.58 1073.28 
12305.1 1073.312425.07 1073.2312708.09 1074.62 

Manning's n Values n m -  3 
Sta nVal Sta n Val Sta n Val 

8743.78 .07 9522.75 .0710708.98 .07 

Bank sta: Left Right Coeff Contr. Expan 
9522.7510708.98 .3 .1 

Left Levee Station- 9522.8 Elevation- 1078 
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CROSS SECTION OETPET rn W.S. Elov (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth lft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose lft) 
C & E Loss lft) 

Profile #PF#l 

1077.00 
0.00 

1077.00 
1071.54 

0.000029 
6060.00 
3185.29 

0.35 
7.60 

1128789.0 

1069.40 
1.01 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area i s q  ft) 
Area lsq ftl 
Flow (cfe) 
Top Width (ft) 
Avg. Vel. lft/a) 
Hydr. Depth (ft) 
Conv. lcfa) 
Wetted Per. lft) 
Shear Ilb/sq ft) 
Stream Power llb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acre-) 

FLOW DISTRIBUrION OmPUT Profile IIPFUl 

Left Sta Right Sta Flow Area W.P. 
lft) lft) (cf.9) Isq ft) (ft) 
9522.75 LB 9918.16 891.42 2387.26 401.05 
9918.16 10313.57 745.41 2132.39 395.50 
10313.57 10708.98 RB 975.43 2505.82 395.51 
10708.98 11708.54 2282.49 6118.36 999.56 
11708.54 12708.09 1165.25 4091.24 1001.94 

Left OB Channel 
0.070 

Right OB 
0.070 

C Conv. Hydr D. Velocity 
lft) (ft/e) 

14.71 6.04 0.37 
12.30 5.39 0.35 
16.10 6.34 0.39 
37.66 6.12 0.37 
19.23 4.09 0.28 

FCD 97.16 Delineation of Spillway Flows 
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SUMMARY OF MANNINQ'S N VALUES 

Reach River Sta. 

Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
spillway 
Spillway 
Spillway 
spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

FCD 97.16 Delineation of Spilhray Fi- 

for Saddleback Flood Retarding Structure 

.03 ,028 

.03 .028 

.03 ,028 

.03 ,028 

.03 ,028 

.03 ,028 

.03 ,028 
Nlvert 

,055 .045 
,055 .045 
.03 ,035 
.03 .035 
.03 .035 
.03 .a35 
.03 ,035 
.03 .a35 
.03 ,035 
.03 .035 
.03 ,035 
.03 ,035 
.03 .035 
.03 .035 
.03 .035 
.03 ,035 
.03 .035 
.03 ,035 
.03 .a35 
.03 ,035 
.03 ,035 
.03 ,035 
.03 ,035 
.03 ,035 
.03 .035 
.03 ,035 
.03 ,035 
.03 .035 
.03 .035 
.03 ,035 
.03 ,035 
.03 .a35 
.03 .035 
.03 .035 
.03 .035 
.03 .035 
.03 .a35 
.03 .035 
.03 ,035 
.03 ,035 
.03 ,035 
.03 ,035 
.03 ,035 
.03 .035 
.03 ,035 
.03 .035 
.03 .035 
.03 .035 
.03 .035 
.03 ,035 
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Spillway 
Spillway 
spillway 
Spillway 
spillway 
Spillway 
Spillway 
spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
spillway 
spillway 
spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

FCD 97.16 Delineation of Spillway Flows 

for Saddleback Flood Retarding Structure 

t 
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SUMMARY OF REACH LENGTHS 

River: Saddloback 

Reach River Sta. 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

FCD 97.16 Delineation of Spillway Flows 
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Left Channel Right 

191.21 
166.12 
195.25 
123.79 
115.69 
61.94 
68.74 

Culvert 
69.1 

165.57 
224.43 
408.28 
71.22 
42.67 
36.71 
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S-Y OP CONTRACTION AND EXPANSION COEFFICIENTS 
River: Saddleback 

Reach River Sta. Contr. Expan. 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 

6.428 .l 
6.391 .1 
6.355 .I 
6.318 .I 
6.295 .I 
6.273 .1 
6.261 .3 
6.2545 Culvert 
6.248 .3 
6.235 .3 
6.203 .1 
6.161 .3 
6.084 .3 
6.07 .3 
6.062 .3 
6.055 .3 
6.047 .3 
5.973 .3 
5.886 .3 
5.793 .3 
5.727 .3 
5.65 .3 
5.553 . 3  
5.535 . 3  
5.506 .3 
5.411 .3 
5.295 .3 
5.236 .3 
5.091 .3 
4.973 .3 
4.915 .3 
4.894 .3 
4.887 .3 
4.886 .3 
4.845 .3 
4.772 .3 
4.676 .3 
4.586 .3 
4.492 .3 
4.4 .3 
4.328 .3 
4.237 .3 
4.144 .3 
4.066 .3 
3.972 .3 
3.88 .3 
3.789 .3 
3.71 .3 
3.699 .3 
3.693 .3 
3.688 .3 
3.677 .3 
3.589 .3 
3.5 .3 
3.438 .3 
3.348 .3 
3.232 .3 
3 .152 .3 
3.128 .3 
3.051 .3 
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Profile Output Table - Standard I 'able 1 

Reach River Sta 

Spillway 6.428 
Spillway 6.391 
Spillway 6.355 

Spillway 6.318 
Spillway 6.295 
Spillway 6.273 
Spillway 6.261 
Spillway 6.2545 
Spillway 6.248 
Spillway 6.235 
Spillway 6.203 
Spillway 6 .I61 
Spillway 6.084 
Spillway 6.07 
Spillway 6.062 
spillway 6.055 
Spillway 6.047 
Spillway 5.973 
Spillway 5.886 
spillway 5.793 
Spillway 5.727 
Spillway 5.65 
Spillway 5.553 
Spillway 5.535 
Spillway 5.506 
Spillway 5.411 
Spillway 5.295 
Spillway 5.236 
Spillway 5.091 
Spillway 4.973 
spillway 4.915 
Spillway 4.894 
Spillway 4.887 
Spillway 4.886 
Spillway 4.845 
spillway 4.772 
Spillway 4.676 
Spillway 4.586 

spillway 4.492 

spillway 4.4 
Spillway 4.328 
Spillway 4.237 
Spillway 4 .I44 
spillway 4.066 
Spillway 3.972 
Spillway 3.88 

Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev 
(cfsl (ft) (ftl (ftl (ftl 

1120.00 
1120.00 

1120.00 
1120.00 
1160.00 
1160.00 
1160.00 
Culvert 
1160.00 
1240.00 
1240.00 
1240.00 
1370.00 
1370.00 
1370.00 
1370.00 
1370.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1900.00 
1900.00 
1900.00 
1900.00 
1900.00 
2350.00 
2350.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2860.00 

2860.00 
3250.00 
3250.00 

3500.00 
3500.00 
3500.00 
3740.00 
3740.00 

E.G. Slope 
(ft/ftl 

Flow Area 
(sq ft) 

Top Width 
(it1 

Froude U Chl 



Spillway 3.789 
Spillway 3.71 
Spillway 3.699 

Spillway 3.693 
Spillway 3.688 
Spillway 3.677 
Spillway 3.589 

Spillway 3.5 
Spillway 3.438 
Spillway 3.348 
Spillway 3.232 
Spillway 3.152 
Spillway 3.128 
Spillway 3.051 
spillway 2.979 
Spillway 2.944 
Spillway 2.861 
Spillway 2.767 
Spillway 2.673 
Spillway 2.632 
Spillway 2.605 
Spillway 2.514 
Spillway 2.457 
Spillway 2.369 
Spillway 2.276 
Spillway 2.244 
Spillway 2.148 
Spillway 2.054 
Spillway 2.003 
Spillway 1.962 
Spillway 1.951 
Spillway 1.941 
Spillway 1.926 
Spillway 1.88 
Spillway 1.833 
Spillway 1.771 
Spillway 1.692 
Spillway 1.636 
Spillway 1.575 
Spillway 1.518 
Spillway 1.43 
Spillway 1.364 
Spillway 1.273 
Spillway 1.139 



Profile Output Table - Standard Tabl- 2 

Reach 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

River St .a E.G. Elev 
(ftl 

1182.01 
1181.74 
1181.50 
1181.33 
1181.21 
1181.08 
1180.99 
Culvert 
1180.45 
1180.06 
1179.79 
1179.48 
1178.51 
1177.94 
1172.59 
1172.37 
1172.20 
1171.38 
1170.37 
1168.98 
1168.14 
1167.65 
1166.85 

1166.61 
1166.35 
1164.97 
1163.86 
1163.35 
1161.87 
1160.11 
1159.19 
1158.51 
1154.54 
1154.40 
1154.20 
1153.33 
1152.28 
1151.19 
1150.24 
1149.52 
1148.87 
1147.79 
1146.55 
1145.80 
1144.99 
1144.01 

W.S. Elev Vel Head Frctn Lose C & E Loee Q Left 
(ftl (ftl (ftl (ftl (ofel 

Q Right 
(=fa1 

Top WidCh 
(fC1 

53.37 
57.02 
64.43 
66.71 
61.05 
61.99 
64.76 

49.30 
75.03 
71.21 
70.88 
67.80 
61.78 
64.10 
63.62 
85.58 
77.79 
76.53 
73.43 
87.30 
102.53 
167.41 
270.71 
110.30 
113.04 
125.20 
135.69 
144.56 
149.76 
166.47 
148.38 
156.69 
162.10 
161.58 
163.11 
171.77 
181.60 
187.54 
236.35 
194.56 
209.64 
224.96 
221.87 
223.55 
228.60 



Spillway 3.789 
Spillway 3.71 
Spillway 3.699 
Spillway 3.693 
Spillway 3.688 
Spillway 3.677 
Spillway 3.589 
Spillway 3.5 
Spillway 3.438 
Spillway 3.348 
Spillway 3.232 
Spillway 3.152 
Spillway 3.128 
Spillway 3.051 
Spillway 2.979 
Spillway 2.944 
Spillway 2.861 
Spillway 2.767 
Spillway 2.673 
Spillway 2.632 
Spillway 2.605 
Spillway 2.514 
Spillway 2.457 
Spillway 2.369 
Spillway 2.276 
Spillway 2.244 
Spillway 2.148 
Spillway 2.054 
Spillway 2.003 
Spillway 1.962 
Spillway 1.951 
Spillway 1.941 
spillway 1.926 
Spillway 1.88 
Spillway 1.833 
Spillway 1.771 
Spillway 1.692 
Spillway 1.636 
spillway 1.575 
Spillway 1.518 
Spillway 1.43 
Spillway 1.364 
Spillway 1.273 
Spillway 1.139 



Profile Outp 

Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

River E :ta Q Total 
(cfs) 

1120.00 
1120.00 
1120.00 
1120.00 
1160.00 
1160.00 
1160.00 
Culvert 
1160.00 
1240.00 
1240.00 
1240.00 
1370.00 
1370.00 
1370.00 
1370.00 
1370.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1900.00 
1900.00 
1900.00 
1900.00 
1900.00 
2350.00 
2350.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2590.00 
2860.00 
2860.00 
3250.00 
3250.00 
3500.00 
3500.00 
3500.00 
3740.00 
3740.00 
3970.00 
3970.00 
3970.00 
3970.00 
3970.00 
3970.00 
4320.00 
4320.00 
4720.00 
4720.00 
4720.00 
4720.00 
5110.00 
5110.00 
5110.00 
5430.00 
5430.00 
5430.00 
5430.00 

Kin Ch El 
(ft) 

W.S. Elev 

(ft) 



Spillway 2.632 
Spillway 2.605 
Spillway 2.514 
Spillway 2.457 
Spillway 2.369 
Spillway 2.276 
Spillway 2.244 
Spillway 2.148 
Spillway 2.054 
Spillway 2.003 
Spillway 1.962 
Spillway 1.951 
Spillway 1.941 
Spillway 1.926 
Spillway 1.88 
Spillway 1.833 
Spillway 1.771 
Spillway 1.692 
Spillway 1.636 
Spillway 1.575 
Spillway 1.518 
Spillway 1.43 
Spillway 1.364 
Spillway 1.273 
Spillway 1.139 
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ERRORS W-S AND NOTES 
Errore Warnings and Notes for Plan : 310.002 

River: Saddleback Reach: Spillway RS: 6.248 Profile: PF#1 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional crosa sections. 
River: Saddleback Reach: Spillway RS: 6.084 Profile: PF#1 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross 
sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross eections. 

River: Saddleback Reach: Spillway RS: 6.07 Profile: PF#l 
Warning - The energy equation could not be balanced within the specified number of iterations. The program ueed critical 

depth for the water surface and continued on with the calculations. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). Thie may indicate the need for additional cross 

sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

Thie may indicate the need for additional cross eections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning - During the atandard step iterations, when the aseumed water surface wae set equal to critical depth, the oalculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note - Multiple critical depthe were found at this location. The critical depth with the larest, valid, water surface was 
used. 

River: Saddleback Reach: Spillway RS: 6.062 Profile: PFtl 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross 

sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees than 0.7 or greater than 1.4. 

Thie may indicate the need for additional cross eections. 
Note - Hydraulic jump has occurred between this crose section and the previous upstream section. 

River: Saddleback Reach: Spillway RS: 6.055 Profile: PFll 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ie lese than 0.7 or greater than 1.4. 

Thie may indicate the need for additional cross sections. 
River: Saddleback Reach: Spillway RS: 5.973 Profile: PF#l 

warning - The energy lose was greater than 1.0 ft (0.3 m). between the current and previous croae section. This may indicate 
the need for additional crosa sectione. 

River: Saddleback Reach: Spillway RS: 5.886 Profile: PF#1 
warning -   he energy lose was greater than 1.0 ft (0.3 m). between the current and previoue cross section. This may indicate 

the need for additional crose sectione. 
River: Saddleback Reach: Spillway RS: 5.65 Profile: PF#1 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) ie lees than 0.7 or greater than 1.4. 
This may indicate the need for additional croee sectione. 

River: saddleback Reach: Spillway RS: 5.553 Profile: PF#l 
warning - ~ h c  conveyance ratio Lupetream conveyance divided by downetream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional croee sections. 
River: Saddleback Reach: Spillway RS: 5.506 Profile: PF#l 

Warning -   he energy loss wae greater than 1.0 ft (0.3 m). between the current and previous cross section. Thie may indicate 
the need for additional cross sectione. 

River: saddleback Reach: Spillway RS: 5.411 Profile: PF#l 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 



Thie may indicate the need for additional cross sectiona. 
Warning - The energy loes was greater than 1.0 ft (0.3 m). between the current and previous cross eection. Thia may indicate 

the need for additional cross sections. 
River: Saddleback Reach: Spillway RS: 5.236 Profile: PF#1 

Warning - The energy loes was greater than 1.0 ft (0.3 m). between the current and previous croes section. This may indicate 
the need for additional cross sections. 

River: Saddleback Reach: Spillway RS: 5.091 Profile: PF#l 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees than 0.7 or greater than 1.4. 

This may indicate the need for additional croes sections. 
Warning - The energy loee waa greater than 1.0 ft (0.3 m). between the current and previous cross section. Thie may indicate 

the need for additional croes eections. 
River: Saddleback Reach: Spillway RS: 4.915 Profile: PFtl 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional crosa 
sectiona. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: Saddleback Reach: Spillway 8s: 4.894 Profile: PFtl 
Warning - The energy equation could not be balanced within the specified number of iterations. The program ueed critical 

depth for the water surface and continued on with the calculations. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross 

eections. 
Warning - The conveyance ratio (upstream conveyance divided by dometream conveyance) is lese than 0.7 or greater than 1.4. 

Thie may indicate the need for additional crosa sections. 
Warning - The energy loee was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross eections. 
Warning - During the etandard etep iteratione, when the assumed water surface was set e w a l t o  critical depth, the calculated 

water eurface came back below critical depth. Thie indicates that there ie not a valid subcritical answer. The 
program defaulted to critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: saddleback Reach: Spillway RS: 4.887 Profile: PFPl 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ie leas than 0.7 or greater than 1.4. 

This may indicate the need for additional crosa eections. 
Note - Hydraulic jump has occurred between this crose section and the previoua upstream section. 

River: Saddlehack Reach: Spillway Rs: 4.772 Profile: PFPl 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous arose eection. Thia may indicate 

the need for additional cross eections. 
I River: Saddlebaok Reach: Spillway RS: 4.676 Profile: PF#l 

Warning - The energy loes wae greater than 1.0 ft (0.3 m). between the current and previous cross eection. Thie may indicate 
the need for additional croee sections. 

River: Saddleback Reach: Spillway RS: 4.328 Profile: PF#1 
Warning - The energy loee was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Saddleback Reach: Spillway RS: 4.237 Profile: PF#l 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the cltrrent and previous crose section. Thie may indicate 
the need for additional croes sectione. 

River: Saddleback Reach: Spillway RS: 3.88 Profile: PF81 
Warning - Tho energy loss was greater than 1.0 ft (0.3 m). between the current and previoue croee section. Thie may indicate 

the need for additional croes eections. 
River: Saddleback Reach: spillway RS: 3.789 Profile: PF81 

Warning - The conveyance ratio (upstream conveyance divided by dometream conveyance) is less than 0.7 or greater than 1.4. 



Thie may indicate the need for additional croes sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crose section. This may indicate 

I 
the need for additional cross sections. 

River: Saddleback Reach: Spillway Rs: 3.71 Profile: PF#l 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lese than 0.7 or greater than 1.4. 

This may indicate the need for additional cross eections. 
River: saddleback Reach: Spillway RS: 3.699 Profile: PF#1 

I Warning - The energy equation could not be balanced within the specified number of iterations. The program used critical 
depth for the water surface and continued on with the calculations. 

Warning - The velocity head hae changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross 
sectione. 

Warning - The conveyance ratio (upstream conveyanoe divided by downstream conveyance) is lese than 0.7 or greater than 1.4. 
This may indicate the need for additional croee sections. 

Warning - The energy lose was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional croes eections. 

Warning - During the standard step iterations, when the assumed water surface wae set equal to critical depth, the calculated 
water surface came back below critical depth. Thie indicates that there is not a valid subcritical answer. The 

~ program defaulted to critical depth. 
Note - Multiple critical depth- were found at thie location. The critical depth with the lowest, valid, water surface wae 

used. 
River: Saddleback Reach: Spillway RS: 3.693 Profile: PF#1 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross eections. 

Note - Hydraulic jump has occurred between this cross section and the previous upstream eection. 
River: Saddleback Reach: Spillway RS: 3.688 Profile: PF11 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees than 0.7 or greater than 1.4. 
Thie may indicate the need for additional croee eections. 

River: Saddleback Reach: Spillway RS: 3.438 Profile: PF#l 
Warning - The energy lose was greater than 1.0 ft 10.3 m). between the current and previous cross section. Thie may indicate 

the need for additional croes eections. 
River: saddleback Reach: Spillway RS: 3.348 Profile: PFtl 1 Warning - The energy lose wae greater than 1.0 ft 10.3 m). between the current and previous croes section. This may indicate 

i the need for additional cross sections. 
River: Saddleback Reach: Spillway RS: 3.051 Profile: PFt1 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previoue croee eection. This may indicate 
the need for additional croes sections. 

River: Saddleback Reach: Spillway RS: 2.979 Profile: PF#1 
Warning - Divided flow computed for thie cross-eection. 

River: Saddleback Reach: Spillway RS: 2.944 Profile: PF#1 

I Warning - The energy loee was greater than 1.0 ft (0.3 m). between the current and previoue croee eection. This may indicate 
the need for additional croes sections. 

River: saddleback Reach: Spillway RS: 2.861 Profile: PF#l 
Warning - The energy lose waa greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional crose sections. 
River: Saddleback Reach: Spillway RS: 2.767 Profile: P H I  

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previoue cross section. Thie may indicate 
the need for additional cross eections. 

River: Saddleback Reach: Spillway RS: 2.605 Profile: PF#1 
Warning - The energy loee wae greater than 1.0 ft (0.3 m). between the current and previoue crosa eection. This may indicate 

the need for additional crose sectione. 
River: Saddleback Reach: Spillway RS: 2.244 Profile: P H l  



Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previoue crose section. Thie may indicate 
the need for additional cross sections. 

River: Saddleback Reach: Spillway RS: 2.148 Profile: PFll 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previoue cross section. This may indicate 

the need for additional cross sections. 
River: Saddleback Reach: Spillway RS: 1.962 Profile: PPll 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). Thie may indicate the need for additional crose 
sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional croes sections. 

River: Saddleback Reach: Spillway RS: 1.951 Profile: PF#1 
Warning - The energy equation could not be balanced within the specified number of iterations. The program used oritical 

depth for the water surface and continued on with the calculations. 
Warning - The velocity head haa changed by more than 0.5 ft (0.15 ml. This may indicate the need for additional croes 

sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance1 is lees than 0.7 or greater than 1.4. 

Thie may indicate the need for additional croes sections. 
Warning - The energy loee wae greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional crose sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. Thie indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the loweet, valid, water surface was 
ueed. 

River: Saddleback Reach: Spillway RS: 1.941 Profile: PF#l 
Warning - The conveyance ratio (upetream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

Thie may indicate the need for additional croes sections. 
Note - Hydraulic jump has' occurred between this crose section and the previous upstream section. 

River: Saddleback Reach: Spillway RS: 1.833 Profile: PFU1 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previoue cross eection. Thie may indicate 

the need for additional crose sections. 
River: Saddleback Reach: Spillway RS: 1.771 Profile: PF#1 

Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous croee section. This may indicate 
the need for additional croea sections. 

River: Saddleback Reach: Spillway RS: 1.692 Profile: PF#1 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional croae sectione. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous croes section. This may indicate 

the need for additional cross sections. 
River: Saddleback Reach: Spillway RS: 1.636 Profile: PF#1 

Warning - The energy loss wae greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional croes sections. 

River: Saddleback Reach: Spillway RS: 1.575 Profile: PFl1 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ie lese than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sectione. 
Warning - The energy lose was greater than 1.0 ft (0.3 ml. between the current and previoue croee section. This may indicate 

the need for additional crose sections. 
River: Saddleback Reach: Spillway RS: 1.518 Profile: PF#1 

Warning - Divided flow computed for this cross-section. 



Warning - The energy lose was greater than 1.0 ft (0.3 m). between the current and previous crose section. This may indicate 
the need for additional cross sections. 

River: Saddleback Reach: Spillway RS: 1.43 Profile: PF#l 
Warning - Divided flow computed for this croes-aection. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indioate 

the need for additional crose sections. 
River: Saddleback Reach: Spillway RS: 1.364 Profile: PF#1 

Warning - Divided flow computed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is lees than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thie may indicate 

the need for additional crose sections. 
River: Saddleback Reach: Spillway RS: 1.273 Profile: PF#1 

Warning - Divided flow computed for this crose-section. 
Warning - The conveyance ratio (upstream conveyance divided by downatream conveyance) is less than 0.7  or greater than 1.4. 

This may indicate the need for additional croes eections. 



SECTION: 1.139 ' Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 6060.00 cfs 

CHANNEL 1 Computed Water Surface = 1077.00 ft 



SECTION: 1.273 Profile 1 

SADDLEBACK SPILLWAY flow Discharge = 6060.00 cfs 

CHANNEL 1 
Computed Water Surface = 1077.01 ft 
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1076 
87+00 90+00  93+00 96+00 99+00 102+00 105+00 108+00 111+00 114+00 117+00 

SECTION: 1.364 Profile 1 

SAODLEBACK SPILLWAY Flow Oischorge = 6060.00 cfs 

CHANNEL 1 Computed Water Surface = 1079.22 ft 



SECTION: 1.430 Profile 1 

SADDLEBACK SPILLWAY flow Discharge = 6060.00 cfs 

CHANNEL 1 Computed Water Surface = 1082.68 It 



SECTION: 1.518 Profile 1 

SADDLEBACK SPILLWAY flow Discharge = 6060.00 cfs 

CHANNEL 1 Computed Water Surface = 1087.77 fl 



SECTION: 1.575 Profile 1 

SADDLEBACK SPILLWAY Row Oischorge = 6060.00 cfs 

CHANNEL 1 Computed Water Surface = 1091.37 ft 



SECTION: 1.636 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 6060.00 cfs 

CHANNEL 1 Cwnputed Water Surfoce = 1094.90 ft  



SECTION: 1.692 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 6060.00 cfs 

CHANNEL 1 Computed Water Surface = 1097.70 ft 



92+00 95+00  98+00 1 0 1 f 0 0  104+00 

SECTION: 1.771 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 6060.00 cfs 

CHANNEL 1 Computed Water Surface = 1100.78 ft 



94+00 97+00 100+00 103+00 106+00 

SECTION: 1.833 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 6060.00 cfs 

CHANNEL 1 Ccinputed Water Surface = 1103.06 ft 



96+00 99+00 102+00 105+00 

SADDLEBACK SPILLWAY Flow Discharge = 6060.00 cfs 

Computed Water Surface = 1104.03 ft 



' V  

SECTION: 1.926 Prolile 1 

SADDLEBACK SPILLWAY Flow Discharge = 6060.00 cfs 



94+00 97+00 100+00 103+00 

SECTION: 1.941 

SADDLEBACK SPILLWAY flow Discharge = 6060.00 cfs 



94+00 97+00 100+00 103+ 00 

SECTION: 1.951 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 6060.00 cfs 

CHANNEL 1 Computed Woter Surface = 1113.63 ft 



95+00 98+00 101+00 104+00 

SECTION: 1.962 Pmfile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 6060.00 cfs 

Computed Water Surface = 1114.75 ft 



SECTION: 2.003 

SADDLEBACK SPILLWAY 

CHANNEL 1 

Profile 1 

Flow Oischorge = 5970.00 cfs 

Computed Woter Surface = 1115.54 ft 



SECTION: 2.054 Profile 1 

SADOLEBACK SPILLWAY Flow Oischorge = 5970.00 cfs 

CHANNEL 1 Cornpuled Water Surface = 1116.02 ft 



SECTION: 2.1 48 Profile 1 

SAOOLEBACK SPILLWAY Flow Discharge = 5970.00 cfs 

CHANNEL 1 Cwnputed Water Surface = 1117.29 ft  



SECTION: 2.244 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 5970.00 cfs 

CHANNEL 1 Computed Woter Surface = 1118.61 ft  



SECTION: 2.276 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 5750.00 cfs 

CHANNEL 1 Computed Water Surface = 1118.98 ft 



SECTION: 2.369 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 5750.00 cfs 

CHANNEL 1 Computed Water Surface = 1119.92 ft 



SECTION: 2.457 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 5750.00 cfs 

CHANNEL 1 Computed Water Surface = 1120.67 f t  



SECTION: 2.514 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 5430.00 cfs 

CHANNEL 1 Computed Woter Surface = 1121.11 ft 



SECTION: 2.605 Profile 1 

SADDLEBACK SPILLWAY Flow Dischorge = 5430.00 cfs 

CHANNEL 1 Computed Woter Surface = 1122.28 ft 



? 

SECTION: 2.632 Profile 1 

SADDLEBACK SPILLWAY Flow Dischorge = 5430.00 cfs 

CHANNEL 1 Computed Water Surface = 1122.58 ft 



SECTION: 2.673 Profile 1 

SAOOCEBACK SPILLWAY Flow Oischorge = 5430.00 cfs 

CHANNEL 1 Cmputed Water Surface = 1123.11 f t  
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SECTION: 2.767 Prolile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 5430.00 cfs 

CHANNEL 1 Computed Woter Surface = 1124.24 ft 



SECTION: 2.861 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 5430.00 cfs 

CHANNEL 1 Computed Woter Surface = 1125.41 ft 



96+00 99+00 102+00 105+00 108+00 

SECTION: 2.944 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 5430.00 cfs 

CHANNEL 1 
Computed Water Surface = 1126.81 ft 



SECTION: 2.979 Profile 1 

SADDLEBACK SPILLWAY flow Oischorge = 5110.00 cfs 

CHANNEL 1 Computed Water Surface = 1127.38 ft 







SECTION: 3.1 52 Profile 1 

SAODLEBACK SPILLWAY Flow Discharge = 4720.00 cfs 

CHANNEL 1 Computed Water Surface = 1129.72 ft 



SECTION: 3.232 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 4720.00 cfs 

CHANNEL 1 Computed Water Surface = 1130.35 ft 



SECTION: 3.348 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 4720.00 cfs 

CHANNEL 1 Computed Woter Surloce = 1131.58 ft  



- 

SECTION: 3.438 Profile 1 

SAOOLEBACK SPILLWAY Flow Discharge = 4720.00 cfs 

CHANNEL 1 
Computed Water Surface = 1132.94 ft 



96+00  99+00  102+00  105+00 

SECTION: 3.500 Profile 1 

SADOLEBACK SPILLWAY Flow Discharge = 4320.00 cfs 

CHANNEL 1 Computed Woter Surface = 1133.64 ft 



SECTION: 3.589 Profile 1 

SAOOLEBACK SPILLWAY Flow Discharge = 4320.00 cfs 

CHANNEL 1 Computed Woter Surface = 1134.58 ft 



SECTION: 3.677 Profile 1 

SADOLEBACK SPILLWAY Flow Discharge = 3970.00 cfs 

CHANNEL 1 Computed Water Surface = 1135.34 ft 



1143 

1141 

1139 

1137 

1135 

1133 

1131 

97+00 100+00 103+00 106+00 

SECTION: 3 .688 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 3970.00 cfs 

CHANNEL 1 
Computed Water Surface = 1135.30 11 



SECTION: 3.693 

SAODLEBACK SPILLWAY 

CHANNEL 1 

Profile 1 

Flow Discharge = 3970.00 cfs 

Ccinputed Water Surface = 1135.60 ft 



SECTION: 3.699 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 3970.00 cfs 

CHANNEL 1 Computed Woter Surfoce = 1139.54 ft 



SECTION: 3.710 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 3970.00 cfs 

CHANNEL 1 Computed Woter Surface = 1140.59 11 



SECTION: 3.789 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 3970.00 cfs 

CHANNEL 1 Canpuled Water Surface = 1142.47 11 



r 

SECTION: 3.880 Profile 1 

SADOLEBACK SPILLWAY Flow Discharge = 3740.00 cfs 

CHANNEL 1 Computed Woler Surface = 1143.67 ft 



95+00 98+00 101+00 104+00 

SECTION: 3.972 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 3740.00 cfs 

CHANNEL 1 Computed Woter Surfoce = 1144.65 11 



SECTION: 4.066 Profile 1 

SADDLEBACK SPILLWAY Flow Dischorge = 3500.00 cfs 

CHANNEL 1 Computed Water Surfoce = 1145.55 ft 



SECTION: 4.1 4 4  Profile 1 

SADDLEBACK SPILLWAY Flow Dischorge = 3500.00 cfs 

CHANNEL 1 Computed Water Surface = 1146.17 ft 



SECTION: 4.237 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 3500.00 cfs 

CHANNEL 1 Computed Water Surface = 1147.40 11 



9 7 + 0 0  1 OO+OO 1 0 3 + 0 0  

SECTION: 4.328 Profile 1 

SADOLEBACK SPILLWAY Flaw Discharge = 3250.00 cfs 

CHANNEL 1 Computed Water Surface = 1148.53 ft 



SECTION: 4.400 Profile 1 

SADOLEBACK SPILLWAY Flow Discharge = 3250.00 cfs 

CHANNEL 1 Computed Water Surface = 1149.27 11 . 



9 5 + 0 0  9 8 + 0 0  101+00  1 0 4 + 0 0  

SECTION: 4 . 4 9 2  Profile 1 

SADOLEBACK SPILLWAY Flow Dischorge = 2860.00 cfs 

CHANNEL 1 Computed Woter Surfoce = 1149.97 fl 
. 



9 8 + 0 0  101+00 

SECTION: 4.586 Profile 1 

SADOLEBACK SPILLWAY Flow Discharge = 2860.00 CIS 

CHANNEL 1 Computed Water Surface = 1150.82 ft 



SECTION: 4.676 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 2590.00 cfs 

CHANNEL 1 
Cwnpuled Woter Surface = 1151.97 ft 



SECTION: 4.772 Profile 1 

SADDLEBACK SPILLWAY flow Discharge = 2590.00 cfs 

CHANNEL 1 Computed Water Surface = 1152.96 ft 



SECTION: 4.845 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 2590.00 cfs 

CHANNEL 1 Computed Wata Surface = 1153.87 ft 



SECTION: 4.886 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 2590.00 CIS I 
CHANNEL 1 Computed Water Surface = 1154.12 11 



SECTION: 4.887 Profile 1 

SADDLEBACK SPILLWAY flow Discharge = 2590.00 cfs 

CHANNEL 1 Computed Woter Surfoce = 1154.38 ft 



& 

SECTION: 4 . 8 9 4  Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 2590.00 cfs 

CHANNEL 1 Computed Water Surface = 1157.43 ft 
> 





9 7 + 0 0  100+00 103+00  

SECTION: 4.973 Profile 1 

SADOLEBACK SPILLWAY Flow Discharge = 2590.00 cfs 

CHANNEL 1 Computed Water Surface = 1159.55 ft 



SECTION: 5.091 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 2350.00 cfs 

CHANNEL 1 Computed Water Surface = 1161.55 ft 



SECTION: 5.236 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 2350.00 cfs 

CHANNEL 1 Computed Water Surface = 1162.97 ft 



a a 

SECTION: 5.295 Profile 1 

SADOLEBACK SPILLWAY Flow Discharge = 1900.00 cfs 

CHANNEL 1 Computed Water Surface = 1163.64 ft 



SECTION: 5.411 Profile 1 

SADDLEBACK SPILLWAY flow Discharge = 1900.00 cfs 

CHANNEL 1 Computed Water Surface = 1164.48 fl 





SECTION: 5.535 Profile 1 

SADDLEBACK SPILLWAY now Oischorge = 1900.00 cfs 

CHANNEL 1 Computed Woter Surface = 1166.47 ft  





SECTION: 5.650 Profile 1 

SAODLEBACK SPILLWAY Flow Discharge = 1500.00 cfs 

CHANNEL 1 
Computed Water Surface = 1167.45 11 



SECTION: 5.727 Profile 1 

SADDLEBACK SPILLWAY Row Discharge = 1500.00 cfs 

CHANNEL 1 
Computed Water Surface = 1167.79 ft 



SECTION: 5.793 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 1500.00 cfs 

CHANNEL 1 Computed Woter Surface = 1168.38 ft 



SECTION: 5.886 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 1500.00 cfs 

CHANNEL 1 Computed Water Surface = 1169.88 ft 



SECTION: 5.973 Pralile 1 

SAODLEBACK SPILLWAY Flow Discharge = 1500.00 cfs 

CHANNEL 1 Cmputed Water Surface = 1170.95 ft 



SECTION: 6.047 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 1370.00 cfs 

CHANNEL 1 Computed Water Surface = 1171.81 ft 



98+00 101+00 

SECTION: 6.055 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 1370.00 cfs 

CHANNEL 1 Computed Water Surface = 1171.56 11 



SECTION: 6.062 

SADDLEBACK SPILLWAY 

CHANNEL 1 

Profile 1 

Flow Oixhorge = 1370.00 efs 

Computed Woter Surface = 1172.35 ft 









SECTION: 6.203 Profile 1 

1 SADDLEBACK SPILLWAY Flow Discharge = 1240.00 cfs 

I CHANNEL 1 
Computed Water Surface = 1179.49 ft  



SECTION: 6.235 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 1240.00 cfs 

CHANNEL 1 Computed Water Surface = 1179.74 i t  



SECTION: 6.248 Profile 1 

1 SADOLEBACK SPILLWAY Flow Discharge = 1160.00 cfs I 
CHANNEL 1 

Computed Water Surface = 1179.76 ft 



SECTION: 6.261 Profile 1 

1 SADDLEBACK SPILLWAY Flow Discharge = 1160.00 cfs 

(CHANNEL 1 
Computed Water Surfoce = 1180.41 ft 



SECTION: 6.273 Profile 1 

SADDLEBACK SPILLWAY flow Discharge = 1160.00 cfs 

CHANNEL 1 Cmputed Woter Surface = 1180.80 11 



0 

SECTION: 6.295 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 1160.00 cfs 

CHANNEL 1 Computed Water Surface = 1180.88 ft 



SECTION: 6.318 Profhe 1 

SADDLEBACK SPILLWAY Flow Discharge = 1120.00 cfs 

CHANNEL 1 Computed Water Surface = 1181.11 ft 



- 

9 5 + 0 0  98+00 1 0 1 + 0 0  

SECTION: 6.355 Profile 1 

SADDLEBACK SPILLWAY Flow Oischorge = 1120.00 cfs 

CHANNEL 1 
Computed Woter Surfoce = 1181.23 fi 



SECTION: 6.391 Profile 1 

SADDLEBACK SPILLWAY Flow Discharge = 1120.00 cfs 

CHANNEL 1 Computed Water Surface = 1181.36 11 
- 





DELINEATION OF SPILLWAY FLOWS 

SADDLEBACK FLOOD RETARDING STRUCTURE 

APPENDIX-D 

ADDITIONAL HYDRAULIC CALCULATIONS 



APPENDIX D 

b ADDITIONAL HYDRAULIC CALCULATIONS 

Capacity of North Branch of Centennial Wash 

Additional cross-sections were added douasveam of the ori-&al model to verify that the capacity 
of the Nonh branch of Centennial Wash is adequate to convey the spillway flows within the 
current Centennial Wash floodplain boundaries. The model's downstream boundary condition 
was set to a known water surface elevation. The water surfaced elevation used was 1071. This 
elevation was obtained from the closest upstream base flow elevation for Centennial Wash Flood 
Insurance. The Flood Insurance model does not divide the flow benveen the north channel and 
the main channel but treated it as a single channel. Therefore, the flow in the Nonh channel is not 
known. Since the rhis flow was unknown, the same flow used in the last reach of rhe spillway 
was used for the North channel1 in rhis analysis. 
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PROJECT DATA 
Project Title: Saddleback Spillway Evaluation 
Project File : sd-+as-drawing-7.prj 
Run Date and Time: 3/20/98 3:39:40 PM 

Project in English units 

FLOW DATA 

  low Title: 1 Flow Profiles 
Flow File : e:\entellus\310002\hecras\sd-ras-drawing-7.fOl 

Flow Data (cis) 

Reach 
Job1 
Job1 
Jobl 
Job1 
Jobl 
Job1 
Jobl 
Job1 
Jobl 
Job1 
Jobl 
Job1 
Job1 
Job1 
Job1 
Job1 
Job1 



Boundary Conditions 

River Reach 

Downstream 

Job1 Job1 

Known WS = 1071 

Profile 

PF#1 

Upstream 

Critical 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : e:\entellus\3lOO02\hec~as\8d-r~8-dTawing-7.g01 

CROSS SECTION RIVER: Job1 
REACR: Job1 RS: 1.518 

INPJT 
Description: 
Station Elevation Data num- 59 

Sta Elev Sta Elev Sta Elcv St. Eltv Str Elev 

Muuling's n Values num- 3 
sti n Val Sta n Val sta n Val 

0 .07 481.04 .07 1413.43 .07 

B& Sta: Left Right Lengths: Left Churnel Right Coeff Contr. Expan. 
481.04 1413.43 379.983 379.983 379.983 .3 .1 

Left Levee Station- 341.28 Elevation- 1090.35 

CROSS SECTION O m P m  Profile 3PF31 

W.S. Elev (ftl 1087.67 Element Left OB Channel Right 08 
Vel Wend lft) 0.19 Wt. n-Val. 0.070 0.070 0.070 
E.G. Elev (ft) 1087.87 Reach Len. (ft) 379.98 379.98 379.98 
Crit W.S. (ftl 1087.32 Flow Area lnq ftl 18.73 1197.74 549.38 
E.G. Slope lftlftl 0.022324 Area leq ftl 18.73 1197.74 549.38 
Q Total (efs) 6060.00 Flow Icfsl 37.47 4490.06 1532.47 
Top V~ldth (ftl 1634.78 Top Wldth lft) 37.34 931.42 666.02 



Vel Total Iftls) 
Hur Chl Dpth Ift) 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Less lft) 
C & E Loam lft) 

Avg. Vel. lft/s) 
Uydr. Depth lft) 
Conv. lcfe) 
Wetted Per. lft) 
Shear llb/sq ft) 
Stream Power llb/ft s) 
Cum Volume Iasre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for this eross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lese 

than 0.7 or greater than 1.4. Thie m y  indicate the need for additional cross 
sections. 
Warning - The energy loss wae greater Chiin 1.0 ft (0.3 m). between the current a d  previoum cross 

section. Thie m y  indicate the need for additional croes sections. 

CROSS SECl'lON RIVER: Job1 
REAM: Johl RS: 1.43 

INPUT 
Descrlpt~on: 
statlon Elevation Data num- 66 

Sta Elev Sta Elev Sea Elev Sta 
0 1091.24 68.87 1091.56 139.64 1090 229.16 

339.91 1087.92 411.91 1087.73 488.03 1087.51 560.47 
646.37 1084 653.74 1083.63 697.22 1083.74 705.65 
786.16 1085.97 797.02 1084 808.85 1082 812.09 
834.53 1083.54 886.38 1083.58 927.89 1082 928.58 

1065.09 1080 1074.43 1079.15 1091.35 1080 1125.37 
1183.7 1083.28 1265.18 1082.66 1339.8 1084 1340.71 
1390.4 1085.64 1400.83 1084 1407.3 1083.28 1441.21 
1553.96 1082.77 1587.51 1084 1615.04 1085.06 1625.71 
1650.03 1081.68 1683.76 1080.93 1752.11 1081.78 1788.04 
1824.4 1080 1830.47 1080.22 1883.79 1080.84 1927.04 
2075.97 1081.1 2194.3 1081.15 2320.35 1081.03 2428.26 
2528.12 1080.34 2549.46 1081.57 2568.94 1082 2632.55 
2907.91 1086 

Elev St= Elev 
1088 259.39 1087.35 

1086.67 598.79 1086 
1084 745.65 1085.34 

1081.42 817.68 1082 
1081.79 1048.78 1081.35 
1081.66 1137.3 1082 
1083.99 1358.46 1085.29 
1083.55 1489.86 1082.76 

1084 1646.58 1082 
1080 1804.39 1079.07 

1080.68 1997.89 1080.99 
1081.59 2514.77 1080.85 
1083.2 2722.02 1084 

Manr.ingS s n Values num- 3 
Sta n Val st* n Val Son n Val 

0 .07 808.85 .07 1824.4 .07 

Bank  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
808.85 1824.4 422.874 422.874 422.874 .3 .I 

CROSS SECPION OGTPGT Profile :PFY1 

W.S. Elev lft) 
Vel Wead lft) 
E.0. Elev lftl 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total Icfsl 
Top Width (ft) 
Vel Total lfC/m) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El Ifc) 
Alpha 
Frccn Loss lftl 
C 6 E Loss lftl 

Element 
Wc. n-Val. 
Reach Len. lit I 
Flow Area leq ft) 
e lsq ft) 
Flow Icfe) 
Top Wldth lfc) 
Avg. Vel. lft/sl 
Hydr. Depth Iftl 
Conv. lcfe) 
Wetted Per. lft) 
Shear llb/sq ft) 
Scream Power llb/ft sl 
Cum Volume Iacre-ft) 
Cum SA lacres) 

Left oB 
0.070 

Warning - Dlvlded flow computed for this cross-section. 
Warning - The energy loea waa greater than 1.0 ft 10.3 ml. between the current and prev~oui. croee 



section. This may indicate the need for additional croes oections 

REACH: Job1 a SECT=0N 
RIVER: Jobl 

RS: 1.364 

INPVP 
Description: 
Station Elevation Data num- 81 

Sta Elev Sta Elev St. Elev Sta Elev St. Elev 
0 1090 28.43 1089.81 64.01 1088.48 146.11 1089.64 229.48 1088 

278.51 1087.16 291.84 1086.91 336.97 1086 353.47 1085.84 430.07 1084 
492.29 1082.3 572.24 1082.38 655.72 1082.82 706.6 1084 712.61 1084.15 
767.66 1084 821.54 1082 843.5 1082 854.39 1082.1 856.57 1082 
916.33 1080 941.01 1078.88 973.75 1079.33 997.59 1078.33 1036.5 1079.96 

1038.04 1080 1077.14 1081.42 1099.98 1080 1126.96 1078.32 1131.59 1078 
1145.62 1077.6 1184.8 1076.4 1218.64 1077.96 1220.76 1078 1243.4 1078.48 
1249.03 1078 1263.4 1076.81 1273.67 1078 1278.97 1078.68 1312.03 1078.67 
1337.15 1078 1341.99 1077.83 1363.98 1076.07 1421.21 1076.25 1445.15 1078 
1456.1 1078.74 1493.26 1078.61 1592.56 1078.3 1617.25 1078 1634.34 1077.88 

1678.11 1077.21 1692.04 1078 1639.77 1078.35 1714.78 1078 1772.27 1076.69 
1797.56 1077.79 1844.11 1076.19 1855.55 1078 1856.59 1078.22 1905.11 1078 
1975.82 1077.42 2045.31 1077.91 2133.05 1076.54 2158.09 1078 2161.77 1078.19 
2226.9 1078.22 2261.16 1078 2315.17 1077.59 2353.4 1078 2429.66 1078.78 

2547.59 1078.95 2639.3 1078.63 2652.95 1078 2668.54 1077.26 2691.66 1078 
2699.02 1078.17 2750.26 1078.67 2830.27 1080 2890.75 1081.04 3008.95 1082 
3043.83 1082.34 

Manning's n Values num. 3 
sta nVa1 st. n Val Sta n Val 

0 .07 997.59 .07 1905.11 .07 

Biink Stn: Left Right Lengtbs: Left Channel Right Cocff Contr. Expan. 
997.59 1905.11 554.961 464.263 421.673 .3 .I 

a CROSS SECIION ODTPVP 

W.S. Elev ift) 
Vel Head (fcl 
E.G. Elcv lftl 
Crlt W.S. lftl 
E.G. Slope Iftlft) 
Q Total (~f8) 
Top Width lftl 
Vcl Total (ft/s) 
Max Chl Dpth lftl 
Conv. Tocal icfsl 
Length wcd. (ftl 
n m  EI ~ft) 
Alpha 
Frctn Loes lft) 
C &ELODD (ft) 

Profile (PFP1 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flew Area lsq ftl 
A-ea isq ftl 
Flow Icfs) 
Top Width Ift) 
Avg. Vel. (ft/al 
Nydr. Depth lftl 
Conv. (cfsl 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power ilb/ft 01 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB Chamel 
0.070 0.070 

554.96 464.26 
21.88 1306.92 
21.88 1306.92 
21.14 3622.96 
66.62 818.46 
0.97 2.77 
0.33 1.60 

221.1 37877.2 
66.65 819.22 
0.19 0.91 
0.18 2.53 
5.93 98.86 
5.11 48.95 

Right OB 
0.070 

421.67 
1057.15 
1057.15 
2415.90 
885.18 

2.29 

Warning - Divided flow computed for this eroee-section. 
Warning - The energy lose wre greater than 1.0 ft 10.3 m). between the current and previous cross 

soczion. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Job1 
REAM: Job1 RS: 1.273 

INPUT 
Deecript~on: 
Station Elevation Data num- 51 

Sta Elev Sta Elev Sta Elev stn Elcv Sta Elev 
1000 1085.68 1064.39 1085.87 1092.59 1084.98 1119.35 1086.31 1187.7 1085.95 

1234.71 1085.6 1324.04 1083.77 1377.96 1083.05 1411.08 1082.86 1467.19 1082.17 
1504.13 1082.93 1674.6 1077.46 1803.07 1075.24 1876.09 3074.93 1948.75 1074.96 



M-ing*S n Value. num- 3 
Sta n Val Sta n Val sta n Val 
1000 .07 2006.79 .07 2873.09 .07 

Bank Sta: Left Right Lengths: Lcft Chanscl Right Coeff Contr. Expin. 
2006.79 2873.09 859.901 723.153 545.018 .2 .4 

CROSS SECTION OUTPUT Profile $PF:l 

W.S. Elev (ftl 
Vel Head lftl 
E.G. Elev Iftl 
Crlt W.S. iftl 
E.G. Slope lft/ft) 
Q Total lcfsl 
Top Width Iftl 
Vel Total Ift/sl 
Max Chl 93th iftl 
Conv. Total (cfs) 
Length Wtd. Iftl 
Min 01 El (ftl 
Alpha 
Frctn Loes Iftl 
C & E Loss (ftl 

Element 
wt. n-Val. 
Reach Len. Iftl 
Flow Area iaq ftl 
Area leq ftl 
Flow (sfs) 
Top Wzdth Iftl 
Avg. Vel. cft/sl 
Hydr. Depth (ftl 
conv. lcfsl 
Wected Per. 1st) 
shear (Ih/sq ftl 
stream Power (lb/ft s) 
Cue Volume lacre-ftl 
Eua SA lacreal 

Channel 
0.070 

723.15 
1035.12 
1035.72 
2180.55 
608.68 

2.11 
1.70 

31331.5 
608.81 

0.51 
1.08 

86.37 
41.34 

Right OB 
0.070 

545.02 
1519.54 
1519.54 
3265.22 
893.28 

2.15 
1.70 

46908.1 
893.31 

0.51 
1.11 

90.45 
44.29 

a Warning - Divided flew oomputsd for this Cree.-section. 
Wa-ng - The conveyance ratio (upstream conveyance divided bv d ~ v n ~ t r e m  convevpncel is less 

than 0.7 er greater than 1.4. This may indicate the need for additional croee 
eestione. 
warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross Bections. 

CROSS SECTION RIVZR: Job1 
REACH: Johl RS: 1.139 

INPUT 
Deecr~ptlon: 
station Elevataon Data num. 4 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sti Elev 
1000 1080.89 1042.76 1080.62 1076.09 1079.73 1151.28 1078.9 1167.4 1077.73 

1224.21 1078.5 1265.99 1077.15 1398.82 1077.26 1505.08 1075.l7 1596.35 1076 
1682.31 1075.85 1754.54 1074.96 1790.35 1072.62 1837.35 1072.8 1889.46 1070.72 
1915.96 1070.57 1946.72 1071.54 1986.05 1071.54 2044.96 1071.43 2085.62 1072.16 
2110.51 1070.44 2163.56 1070.58 2189.88 1069.96 2207.1 1071.05 2260.34 1070.26 
2403.46 1071.66 2447.11 1071.57 2514.94 1070.82 2571.14 1072.06 2712.93 1071.7 
2740.06 1070.67 2760.89 1072.09 2780.62 1072.08 2866.89 1070.92 2964.37 1070.22 
2992.86 1071.18 3039.85 1071.84 3091.44 1069.4 3126.52 1070.41 3231.19 1070.58 
3414.14 1070.9 3532.13 1070.77 3683 1071.42 4006.53 1070.38 4318.85 1071.66 
4806.79 1073.28 4827.31 1073.3 4947.28 1073.23 5230.3 1074.62 

- 
Sti n Val Sta n Val Sta n Val 

1000 .07 1837.35 .07 3231.19 .07 

Bank Sta: Left Right Lengths: Left Ch-1 Rlght Coeff Contr. Expin. 
1837.35 3231.19 75.326 153.114 582.21 .3 .1 



CROSS SECTION O V P m  Profile :PF:l 

W.S. Elev (ft) 
Vel Read lft) 
E.E. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfe) 
Top Width lft) 
V e l  Total lft/s) 
n u  cd ~ p t h  (ft~ 
Conv. Total (cf-1 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frotn Loss lft) 
C 6 E Los. lft) 

Element 
wt. n-Val. 
Reach Len. (ftl 
Flow Area leq ft) 
Area (sq ft) 
Flow (cis) 
Top Width (ft) 
Avg. Vel. Ift/s) 
Hydr. Depth (ft) 
Conv. (=fa) 
Wetted Per. (ftl 
Shear Ilbleq ftl 
Stream Power llb/ft s) 
Cam Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.070 

75.33 153.11 
1405.68 
1405.68 
3037.92 
1374.83 

2.16 
1.02 

30278.4 
1375.18 

0.64 
1.39 

0.08 66.11 
0.23 24.88 

Right OB 
0.070 

582.21 
1339.61 
1339.61 
3022.08 
1228.85 

2.26 
1.09 

30120.6 
1228.85 

0.69 
1.55 
72.57 
31.01 

Warning - Divided flow computed for thie cress-eection. 
Warning - The conveyance ratio (upstream conveyace divided by dobnstream conveyance) ie less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross 
section-. 

CROSS SECTION RIVER: Job1 
REAM: Job1 RS: 1.111 

INPVT 
Description: 
Station Elevation Data num- 112 

Sta Eltv Sta Elev Sta Elev Sta Elev Sta Elev 
1000 1080 1076.08 1078 1088.57 1077.78 1131.84 1076.28 1196.18 1076.21 

1227.46 1076 1258.92 1075.53 1276.18 1076 1355.68 1077.84 1405.96 1076 
1445.34 1074 1472.9 1072.64 1508.8 1074 1537.26 1074.7 1627.57 1074.82 
1655.14 1074 1664.26 1073.61 1696.81 1072.05 1699.34 1072 1816.89 1070 
1836.84 1069.84 1856.73 1069.68 1868.91 1070 1887.18 1070.39 1902.21 1070.97 
1948.76 1070 1950.68 1069.94 1989.56 1070 2025.55 1070.06 2040.7 1070 
2047.79 1069.83 2060.06 1070 2104.69 1070.49 2115.97 1070 2137.64 1069.03 
2145.9 1070 2147.58 1070.19 2176.69 1070 2195.1 1069.86 2233.82 1070 

2300.83 1070.18 2324.85 1070 2395.6 1069.51 2437.6 1069.48 2520.89 1068.75 
2655.5 1068.7 2691.99 1069.1 2719.79 1069.5 2762.49 1068.6 2808.01 1069.35 

2873.33 1068.67 2924.38 1069.49 3068.95 1069.26 3121.34 1068.75 3282.96 1068.25 
3358.64 1068.26 3363.74 1068 3389.91 1067.19 3410.06 1068 3449.35 1068.46 
3520.67 1068.28 3668.82 1068.51 3892.51 1070 4108.56 1072 4118.78 1074 
4130.8 1076 4139.28 1077.33 4152.69 1076.98 4157.76 1076 4167.82 1074 
4176.8 1072 4186.98 1070 4196.98 1068 4207.1 1066 4219.04 1064 

4223.26 1063.31 4272.07 1063.31 4275.96 1064 4287.86 1066 4299.77 1068 
4311.76 1070 4322.52 1072 4334.41 1074 4339.77 1074.84 4361.16 1075.79 
4370.5 1075.28 4382.73 1076 4403.17 1077.09 4437.41 1076 4478.2 1074.8 
4897.69 1075.66 4910.68 1076 4951.34 1077.55 4957.36 1078 4980.04 1080 
5002.41 1082 5023.57 1084 5030.89 1084.74 5040.44 1084 5055.91 1082.87 
5061.09 1082 5072.52 1080 5076.4 1079.26 5140.27 1079.23 5182.36 1080 
5226.58 1081.01 5264.67 1082 5311.58 1082.84 5328.83 1083.24 5339.29 1083.42 
5452.9 1082.65 5635.48 1082.75 

Mann~ng'o n Values num- 3 
St. n Val Sta n Val Sea n Val 
1000 .07 1696.81 .07 3121.34 .07 

Bank St*: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1696.81 3121.34 139.589 285.175 480.506 .2 .4 

CROSS SECTION OWPUT Profile XPFXl 

W . S .  Elev ~ftl 1071.53 Element Left OB Channel Rlght OB 
0.02 wt. n-Val. 0.070 0.070 

1071.54 Reach Len. (ft) 139.59 285.17 480.51 



Crit W.S. lft) 
E.G. Slope lft/ftl 
Q Total lcfs) 
Top Width (ft) 
Vel Total Ift/al 
MU Chl Dpth (ft) 
Conv. Total (cf.1 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Lops lft) 
C & E Loss lftl 

Flow Area lsq ft) 
Area laq ft) 
Flow (cis) 
Top Width Ift) 
Avg. V C ~ .  lft/s) 
HyIydr. Depth lft) 
Conv. lsfe) 
Wetted Per. (ft) 
shear (lb/eq ft) 
Stream Power llb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for thie cross-section. 
CROSS SEmION RIVER: Job1 
REAM: Job1 RS: 1.057 

INPUT 
Descriptxon: 
StatLon Elevation Data num- 

Sta Elev Sta Elev 
1000 1078.33 1046.15 1078 

1282.49 1076 1314.18 1074.71 
1419.05 1074.53 1457.43 1074 
1560.42 1074 1603.9 1072 
1802.36 1070 1901.05 1068.96 
2230.48 1068 2235.82 1067.54 
2374.43 1068 2386.06 2.067.96 
2605.97 1067.96 2688.1 1067.51 
3138.88 1068.82 3146.82 1068 
3178.49 1067.41 3180.86 1067.41 
3256.24 1068 3261.27 1067.9 
3471.6 1070 3485.48 1070.28 

3701.65 1074 3705.02 1074.77 
4006.99 1076 4174.11 1077.19 
4615.93 1080.26 4813.16 1080.61 

73 
sta Elev Sta Elev Sta Elev 

1077.29 1077.38 1171.21 1076.65 1255.11 1077.12 
1326.97 1074 1345.81 1072.57 1401.39 1074 
1473.8 1073.75 1507.47 1074 1540.61 1074.21 

1627.16 1070.94 1681.61 1071.89 1766.24 1070.31 
1979.8 1069.8 2055.9 1068.34 2218.3 1069.17 

2240 1068 2248.54 1068.81 2324.54 1068.35 
2611.64 1067.53 2571.58 1067.18 2583.87 1066.49 
2784.18 1067.89 2975.3 1067.01 3108.72 1068 
3160.75 1066 3165.16 1065.26 3169.9 1066 
3207.66 1066.37 3229.41 1068 3238.48 1068.38 
3341.01 1067.58 3370.66 1068 3434.25 1069.13 

3625 1070.38 3688.77 1071.31 3691.78 1072 
3712.83 1074.81 3724.87 1074.05 3959.34 1075.66 
4269.58 1078 4396.42 1078.97 4574.86 1080 
4830.2 1080.92 

Minning'e n Viluee num- 3 
sta n Val Sta nval Sta n Val 

1000 .07 1681.61 .07 2975.3 .07 

Bnnk Sta: Left Right Longthe: Left Channel Right Coeff Contr. Expan. 
1681.61 2975.3 238.134 393.443 616.527 .2 .4 

CROSS SEmION OGTPUT Profile 9PFXl 

W.S. Elev iftl 
Vel He-ad ifr) 
E.G. Elev lft) 
Crit W.S. lft) 
E.E. Slope ift/ft) 
Q Total (cf6) 
Top Width ift) 
Vtl Total lft/s) 
M a x  C h l  DpCh iftl 
Conv. Total lcfel 
Length Wtd. lft) 
ElinChEl lft) 
Alpha 
Frctn Loss (ft) 
C LELoss (ftl 

Element 
Wt. n-Val. 
Reach Len. ift) 
F l o w  Area i ~ q  ft) 
Area (sq ft) 
Flow tcfe) 
Top Width (ft) 
Avg. V e l .  (ft/s) 
H y d r .  Depth (ft) 
Conv. (efsl 
Wetted Per. (ft) 
shear llb/sq ft) 
Stream Pwer (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA Iacresl 

Left 08 
0.070 

238.13 
4.36 
4.36 
0.73 

26.2% 
o.n 
0.17 
27.9 

26.30 
0.01 
0.00 
0.07 
0.19 

Right OB 
0.070 

616.53 
i871.79 
1871.79 
1974.15 
710.83 

1.05 
2.63 

75727.5 
711.39 

0.11 
0.12 

14.56 
5.75 

Warning - Divided flow computed for thie croee-section 



CROSS SECTION RIVER: Job1 
mAM: Job1 RS: 0.983 

statlon Elcvatlon Data num- 73 
Str Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1000 1075.66 1048.39 1075.94 1099.8 1074.88 1140.61 1074 1323.09 1072 

1407.04 1070 1452.54 1069.08 1494.6 1068.94 1533.9 1068.69 1563.72 1068.59 
1693.75 1068.27 1715.97 1068 1736.55 1067.75 1758.05 1068 1804.39 1068 
1808.04 1068.08 1836.57 1067.9 1883.76 1068 1896.16 1068.13 1902.46 1068 
1994.72 1066.29 2097.65 1066.99 2121.25 1066.15 2144.51 1067.14 2181.54 1066.33 
2198.94 1066 2218.14 1065.76 2263.47 1066 2280.51 1066 2341.66 1065.51 
2383.3 1066 2422.04 1066.48 2437.53 1066.44 2440.67 1066 2455.11 1064 

2460.12 1063.35 2464.65 1064 2479.72 1066 2485.46 1066.67 2493.28 1066 
2499.17 1065.52 2539.36 1066 2602.37 1066.4 2652.94 1068 2720.11 1069.28 
2732.06 1070 2776.22 1072 2896.89 1074 2916.77 1074.22 2954.54 1076 
2981.68 1076.81 3029.31 1076 3102.8 1076 3134.54 1016 3230.98 1075.71 
3305.95 1075.88 3311.58 1075.82 3325.23 1075.93 3332.68 1074 3337.62 1072.49 
3472.7 1074 3557.34 1074.96 3795.43 1075.87 3813.73 1076 3980.69 1076.72 

4204.03 1078 4212.05 1078.04 4417.73 1079.31 4421.93 1080 4424.65 1080.46 
4430.54 1080 4433.45 1079.7 4607.2 1079.25 

Murr.ing's n Values num- 3 
Sta n Val Sta n Val Sta n Val 
1000 .O? 1407.04 .07 2652.94 .07 

Blnk Sta: Left Right Coeff Contr. Expm. 
1407.04 2652.94 .2 .4 

CROSS SECTION o m m  Profile :PFY1 

W.S. Elev lft) 
Vel Bead (ftl 

a E.G. Elev lft) 
Cxit U.S. lft) 
E.G. Slope Ift/ft) 
Q Total lcfs) 
Top Width Ift) 
Vel Total lft/s) 
Max Chl Dpth lft) 
Conv. Total lcfc) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Los. lft) 
C & E L o s s  lft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow Icfe) 
Top Width lftl 
Avg. Vel. Ift/s) 
Eydr. Depth lft) 
conv. Icfs) 
Wetted Per. lft) 
Shear llb/eq ftl 
stream Power llb/ft B )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Right OB 
0.070 



Profile 

Reach 

Job1 

Job1 
Job1 
Job1 

Jobl 
Job1 
Jobl 
Job1 
Job1 
Job1 
Jobl 
Jobl 
Job1 
Jobl 
Job1 
Jobl 
Job1 
Job1 
Job1 
Job1 
Job1 
Job1 
Job1 
Jobl 
Job1 
Job1 
Job1 
Job1 
Jobl 
Job1 
Job1 
Jobl 
Job1 
Job1 
Job1 
Job1 
Job1 
Job1 
Jobl 
Jobl 

Jobl 
Jobl 
Job1 

output Table - Standard Table 2 

River Sta E.G. Elev 
Ift) 

W.S. Elev 

Ift) 
Vsl Head 

Iftl 
Frctn Loes C C E Lose 

(ftl lft) 

Q Right 

Icfe) 

160.88 
164.87 
227.28 
207.36 
183.33 
189.31 
174.49 
99.88 

160.35 
168.21 
147.18 
115.45 
137.18 
80.28 
166.92 

113.49 
96.60 

99.02 
128.45 

91.53 
93.78 

136.48 
81.07 
83.87 
71.12 
75.12 
87.72 

95.74 
107.98 
72.71 

86.07 
139.76 
106.95 
103.23 

Top Width 
(ft) 



Jobl 
Job3 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
Job1 
Job1 
Jobl 
Jobl 
Job1 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
Job1 
Jobl 
Jobl 
Job1 
Jobl 
Job1 
Job1 
Jobl 
Job1 
Jobl 
J ~ b l  
Jobl 
Job1 
Job1 
Jobl 
Jobl 
Job1 
Jobl 
Job1 
Jobl 
Job1 
Jobl 
Jobl 
Jobl 
Jobl 
Jobl 
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