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To: Timothy S. Phillips, P.E., Chief Engineer and General Manager 

From: Richad P. =IS, P.E., CFM 

Subject: Uine Creek Tributaries Re-delineation, Floodplain Study and Maps 

The floodplain study for the Clime CreekTributaries is ready for use as the best available technical information. The 
study will be sent to FEMAfor review and processing within two weeks from the date of this memo. The background 
on the study includes the following: 

New 2' contour mapping was done for the Adobe Dam-Desen Ws ADMP. During the A D M P  study, the team r e d i d  
that the mapping used iq the 1990 studyof Uine Creek and Qine Cheek Tributaries had issues and therefore the 
associated delineations needed to be looked at again. The re-delineation of Cline Creek as well as upper skunkcreek 
was done as part of the ADMP. As the A D M P  study came to a close, the studyteam recommended re-delineation of , 
Cline Creek Tributaries based on the new contour mapping. The Cline Creek re-delineation study was conducted 
through an On-call contract withJE Fuller. 

A memo at the end of the TDN appendix B.4 shows the results of the new delineation. Because of this re-delineation, 
some homes were removed from the floodway as well as the floodplain. An invitation was mailed to all residences 

@ affected by the delineation and a public meeting was held on March 151'1 to show the results. A copy of the letter and 
the sign in sheet is included in the TDN. Appendix B.6 

Please concur and authorize belowthe use of this new study 

p~~ - 

PPM Division Manager Date: Assktant Project Manager Date: 
File Copies: 1. 

2. 

Date: 

2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601 
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SECTION 1: INTRODUCTION 

1.1 Purpose of study 

This study is a restudy of the effective 100-year floodplain Zone AE of Cline Creek Tributaries. 
The effective study was performed for the Flood Control District of Maricopa County (FCDMC) 
by Michael Baker, Jr., Inc. in 1990 under the title Floodplain Delineation Study of Cline Creek 
and Tributary Washes, Between Skunk Creek and the Tonto National Forest. This restudy covers 
only those water courses that are tributary to Cline Creek. The information presented in this 
study will be used to update existing Federal Emergency Management Agency (FEMA) Flood 
Insurance Rate Maps (FIRMS). The information will also be used by local and regional planners 
and floodplain administrators to further promote sound land use practices and floodplain 
development. 

1.2 Authority for study 

JE Fuller / Hydrology and Geomorphology, Inc. (JEF) performed this study under contract with 
the FCDMC. JEF's project manager for this study is Brian R. Iserman, P.E. The contract number 
is FCD 2005 C024, Work Assignment 2. The FCDMC offices are located at 2801 West Durango 
Street, Phoenix, AZ 85009 (602) 506-1501. The Project Manager for the FCDMC is Afshin 
Ahouraiyan. 

1.3 Location of study reach 

The Cline Creek Tributaries are located in northeastern Maricopa County, Arizona (see Figure 
1.3.1 and Figure 1.3.2). This study includes three principal tributaries; including Tributary C6 
(1.8 square miles), Tributary C8 (2.6 square miles) and Tributary X5 (0.2 square mile). Tributary 
C6 has named tributaries that include Tributary XI, Tributary X2, Tributary X3 and Tributaries 
X4A and X4B. 

FUS oJ'Cline Creek Tribrrl'iries, 
FCU 2005C024. Work Assiznnient 2 



0 Figure 1.3.1 Location Map 
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Figure 1.3.2 Vicinity Map 
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1.4.1 Hydrology 

The Cline Creek Tributaries were modeled using the hydrology results reported in the Skunk 
Creek Watercourse Master Plan, which used the U.S. Army Corp of Engineers computer program 
HEC-I to determine the discharge rates along the study reaches. 

1.4.2 Hydraulics 

The U.S. Army Corp of Engineers computer program, HEC-RAS 3.1.2 (April 2004), was used to 
perform step-backwater profile calculations to determine detailed 100-year floodplain and 
floodway limits. Three culverts were modeled using surveyed data that were provided by the 
FCDMC. Floodplain and floodway limits were drafted using AutoCAD Land Development 
Desktop 2005. Cross section locations are shown on the work study maps, which are located in 
Exhibit C, in Volume 2 

1.5 Study Results 

This study resulted in the new delineation of 9.7 miles of detailed floodplain and floodway along 
the Cline Creek Tributaries study reaches. The detailed floodplain and floodway delineations for 
the delineated floodplains are shown in the reduced-scale maps in Section 5 and in large-scale 
maps contained in Exhibit C, which is located in Volume 2 of this TDN. 

FDS r,fCline Creek Tribuf<rries, 
FCD 2005C024, Work Assixnment 2 



SECTION 2: ADWRlFEMA Forms and Local GovernmentIADWR Abstracts 

2.1 Study Documentation Abstract  for F E M A  Submittals 

Study Documentation Abstract Initial Restudy CLOMR LOMR X Other 
For FEMA Submittals Study 

Section 2.1: Study Documentation Abstract for FEMA Submittals 
2.1.1 Date Study Accepted 
2.1.2 Study Prime Contractor JE Fuller / Hydrology and Geomorphology, Inc. 

Contact(s) Brian R. Iserman, P.E., Jonathan E. Fuller, P.E. 
Address 8400 S. Kyrene Rd., Suite 201 

Tempe, AZ 85284 
Phone (480) 752-2124 
Internal Reference Number 

2.1.2 Study Sub-Contractor 
Contact(s) 
Address 
Phone 
Internal Reference Number 

2.1.2 Sub Study Sub-Contractor 
Contact(s) 
Address 
Phone 
Internal Reference Number 

2.1.3 FEMA Technical Review 
Contractor Michael Baker, Jr. Corp. 
Contact(s) Mr. Mounir Boudjemaa 
Address 3600 Eisenhower Ave. 

Suite 600 
Alexandria, VA 22304 

Phone 703-960-8800 
Internal Reference Number 

2.1.4 FEMA Regional Reviewer Michael Baker, Jr. Corp. 
Phone (703) 960-8800 

2.1.5 State Technical Reviewer Arizona Department of Water Resources 
Phone (602) 771-8500 

2.1.6 Local Technical Reviewer Flood Control District of Maricopa County (FCDMC) 
Phone (602) 506-1501 

2.1.7 Reach Description Cline Creek Tributaries 
2.1.8 USGS Quad Sheet(s) with Daisy Mountain, Arizona 

original photo date & latest 1962, field checked in 1964 
photo revision date 

2.1.9 Unique Conditions and 
Problems 

2.1.10 Coordination of Peak 
Discharges Skunk Creek Watercourse Master Plan 
(Agency, Date, Comments) Tetra Tech Inc., August 2001 

FDS ofcl ine Cmek Trihutan'es, 
K D  2005C024, Work Assignment 2 
JE Fuller/Hyd?ology & Geomorpholu~y, 11nc 



2.2 FEMA Forms 
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A. REQUESTED RESPONSE FROM FEMA 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE PORM 

This request is for a (check one): 

CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). 

[XI LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatoly floodway or flood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

O.M.B NO. 3067-0148 
Expires September 30,2005 

6. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

1. The NFlP map panel($ affected for ail impacted communities is (are): 

Community No. 1 Community Name I State I Map No. I Panel No. I Effective Date 
040037 I Mariwpa County, Arizona and Unincorporated Areas I A2 I 04013C I 0390G I 913012005 

040037 1 Maricopa County, Arizona and Unincorporated Areas I AZ I 04013C 1 0395H I 913012005 

2. Flooding Source: Cline Creek 

3. Project Namelldentifier: Floodplain Delineation Study of Cline Creek Tributaries 

4. FEMAzone designations affected: AE, X (choices: A, AH, AO, A1-A30, A99, AE. AR, V, V1-V30, VE, B, C, D. X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check ail that apply) 

[XI Physical Change [XI Improved MethodologylData 

[XI Regulatory Floodway Revision [7 Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review. 

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: [XI Riverine Coastal [7 Shallow Flooding (e.g., Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization LeveeIFloodwall [XI Bridge/Culvert 

Dam Fill Other, Attach Description 



C. REVIEW FEE 

as the revhew fee for the approprlate request category been included? Yes Fee amount: $- 

No, Attach Explanatton 

D. SIGNATURE 

Ail documents submitted in support of this request are correct to the best of my knowledge. i understand that any false statement may be 
punishable by fine or imprisonment under Title 18 of the United States Code. Section 1001. 

Name: Richard Harris 
. 

Mailing Address: 
2801 W. Durango Road 
Phoenix, Arizona 85009 

Company: Flood Control District of Maricopa County 

Daytime Telephone No.: 
602-506-1501 

Signature of Requester (required): .- 
4 m Z L - 3  

Fax No.: 
602-506-4601 

Date:o~zp/o, 
E-Mail Address: rph@maii.maricopa.gov 

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed 
to meet ail of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that 
all necessary Federal, State, and local permits have been, or in the case of a conditionai LOMR, will be obtained. in addition, we have determined that 
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, ail analyses and documentation used to make this determination. 

Community Official's Name and Title: Timothy S. Phillips, P.E., Chief Engineer & General Manager Telephone No.:602-506-1501 

unity Name: Maricopa County, Arizona Community Official's S nature (required): Date: 

7 -L& 5 \ t2\h7 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

Ensure the forms that are appropriate to your revlsion request are included in your submittal. 

Form Name and (Number1 Required if  ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelculverl 
additionlrevision of leveelfloodwall, additionlrevision o 

New or revised coastal elevations 

Coastal Structures Form (Form 5) Additionirevision of coastal structure 

Alluvial Fen Flooding Form (Form 6) Flood control measures on alluvial fans 



FEDERAL EMERGENCY MANAGEMENTAGENCY 0.M.B No. 3067-0148 

RZVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time far reviewing instructions, searching 
existing data sources, gathering and maintaining the neded data, and completing, reviewing, and submitting the form. You are not required to respond to this 
coilection of information unless a valid OMB control number appears in the upper right comer of this farm. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, 
Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood 
Insurance Program. Please do not send your completed survey to the above address. 

Flooding Source: Cline Creek Tributaries 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

H Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Representative 1%-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cis) Revised (cfs) 

I 3. Methodology for New Hydrologic Analysis (check all that apply) 

I Stal sllcal Analysts of Gage Recoros Prec p t t a t ~ o n + ? ~ ~ ~ o f f  Moae [TR-20, nEC-1, nEC-rlMS etc ] 
Reg onal Regress on Eqbatlons Other (please attach oescrfpt on) 

l ' l c .~~c~~~ . i l t~ r r .  all relc\:m irt0dcI5 tn ,llgl..8l I ~ ~ ~ o I . + L .  ~odpi, c ,mpula t~ .>r~~ ,III.IIICIII,; . )~npa~lxt.,n i,ip.*r.l~#tt~l~~rs .mJ J~;~l~lb~,tltll.ln 1.8 quppon 111,. ,I;\\ .+t.~I!.ts 
1 h ~ ~ d ~ ; u m r n l .  Numr.11:;%1 \Iu~lels .\;;cpcc.l h! I lh1.Z i;,r hl'll' L'sisc' II*I% 1h2 m.,.lcl* .~iacplc.l b) I I'hl:! I lht,<l<~:un~cc~~ :dn hc i.>t~!>J .XI 

I , I L ~ >  w r w  1er11.1 go\ 11111 1,J :n II..,JI I i tn t  

I 
4. ReviewiAppraval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalireview 

5 ,  Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. IfNo, then attach your explanation 
far why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (8.) 
Effective ProposedIRevised 

Downstream Limit See attached annotated FIRMS 

Upstream Limit See attached annotated FIRMS 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 



Pre-Submittal Review of Hydraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC2lHEC-RAS. CHECK2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/mitltsd/frm~sofl.htm. We recommend that you review your HEC3 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes H No 

4. Models Submitted 

DuDlicate Effective Model' 

~ i ~ l i c a t e  Effective Model' 
Duollcate Effective Model' 

Na t~ra  F e hame' Cc6-fuy.ln2 Flooaway F<le hame. Cc6-fdy an? 
h a t ~ r a  F e hame' Cc8-fay in2 Flooanay F le hame: Cc8-fay.in2 
hatdr;, F e hame. C*l-fay. u2 Flooo~ay Fle hanle Cxl-foy h2 
h a t ~ r a  F e hatne' Cx2-foy. n2 Flooa~ay F le hame' Cx2-foy h2 
hatdra F e hame. Cx3-fav n2 Flooa~av F le hame. Cx3-fav h2 ~~~ ~ 

Na t~ra  F e hami: ~x4a-fby.lh2 ~ loodwai  Fcle hame: ~ x 4 a - f b y  h2 
Nat~ra  F e hame: Cx4b-fay1h2 Floooway F le harnc: Cx4b-fay. h2 
Nat~ra  F e hame: Cx5-fay. n2 Floodway F,le hamc: Cx5-fay. h2 

I *Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the insttuctions. 

The document "Numerical Models Acceoted bv FEMA for NFlP Usaee" lists the models acceoted bv FEMA. This document can be found at: 

C. MAPPING REQUIREMENTS 

1 A certified taooeraohie man must be submitted showine the fallowing information (where aoolicable): the boundaries of the effective. existing. and oxooosed 1 

alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requesteis propeny; cenitication of a registered professional 
engineer registered in the subject State; location and description of reference marks; and the refel.enced vertical datum (NGVD, NAVD, etc.). I 
1 Note that the boundaries of the existing or proposed conditions floodplains and regulatory flaadway to be shown on the revised FIRM andlor FBFM must tie-in 

with the effective floodplain and regulatoty floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated to show the boundaries of 
the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the effective 1%- and 0.2%-annual-chance 
flondnlain and ren~~lntnrv flnndwav at the ~lnstveam and downstream limits of the area of  revision. I 

D. COMMON REGULATORY REQUIREMENTS 

I. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatmy floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? Yes • No 

3. For LOMR requests, is the regulatory floodway being revised? !X Yes No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? €3 Yes • No 

If Yes, please attach proof of property awner notification and acceptance (if available). Elements of and examples of property owner notification can be found 
in the MT-2 Form 2 instmctions. 



A. GENERAL 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

RlVERlNE STRUCTURES FORM 

Complete the appropriate section(s) for each Structure listed below: 

Channelization ............... complete Section B 
BridgeICulveri ................ complete Section C 
Dam ............................... complete Section D 
LeveelFioodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Description Of Structure 

I Name of Structure: Arch Culverts on Tributary C8 at Circle Mountain Road 

Type (check one): Channelization [XI BridgelCulvert LeveelFioodwall Dam 

Location of Structure: Circle Mountain Road over Tributary C8 in Maricopa County, Arizona 

Downstream LimiUCross Section: 0.334 

Upstream LimiUCross Section: 0.379 

2. Name of Structure: Box Culverts on TributaryC6 at 12th Street 

Type (check one): Channelization [XI BridgeICulvert LeveeIFloodwaii Dam 

Location of Structure: 12th Street over Tributary C6 in Maricopa County. Arizona 

Downstream LlmlUCross Section: 0.747 

Upstream LimiUCross Section: 0.759 

3. Name of Structure: CMP Culverts on Tributary C8 at 12th Street 

Type (check one) Channelization [XI BridgeICulveri Levee/Floodwall Dam 

Location of Structure: 12th Street over Tributary C8 in Maricopa County, Arizona 

Downstream LlmlUCross Section: 0.805 

Upstream LimiUCross Section: 0.81 1 

O.M.B. No. 3067-0148 
Bxpires September 30,2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey t o  the 
above address. 

Flooding Source: Cline Creek Tributaries 
Note: Fill out one form for each flooding source studied 



C. BRIDGEICULVERT 

Flooding Source: Cline Creek Tributaries 

Name of Structure: Arch Culverts on Tributary C8 at Circle Mountain Road 

1. This revision reflects (check one): 

IXI New bridgelculvert not modeled in the FIS 
ModiBed bridgelculvert previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC2 with special bridge routine, WSPRO, HY8): HEC-RAS Multiple Opening 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

3. Attach plans of the stlvctures certified by a registeredprofessianal engineer. The plan detail and information should include the following (check the 
information that has been pmvided): 

Dimensions (height, width, span, radius, length) Erosion Protection 
0 Shape (culverts only) rn Low Chord Elevations - Upstream and Downstream rn Material IXI Top of Road Elevations - Upstream and Downstream 
13 Beveling or Rounding Structure lnvell Elevations - Upstream and Downstream 
IXI Wing Wall Angle Stream Invert Elevations - Upstream and Downstream 
IXI Skew Angle IXI Cross-Section Locations 
IXI Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes IXI No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

C. BRIDGEICULVERT 

Flooding Source: Cline Creek Tributaries 

Name of Structure: Box Culverts on Tributary C6 at 12th Street 

1. This revision reflects (check one): 

IXI New bridgelculvert not modeled in the FIS 
C] Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC2 with special bridge routine, WSPRO, HY8): HEC-RAS Multiple Opening 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
Structures. Attach justification. 

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following (check the 
infomation that has been provided): 

IXI Dimensions (height, width, span, radius, length) Erosion Protection 
IXJ Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
ISI Material Top of Road Elevations - Upstream and Downstream 
I3 Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 

Wing Wall Angle Stream Invert Elevations - Upstream and Downstream 
IXI Skew Angle IXI Cross-Section Locations rn Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes IXI No if yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

a 



Flooding Source: Cline Creek Tributaries 

Name of Structure: CMP Culverts on Tributary C8 at 12th Street 

1. This revision reflects (check one): 

[XI New bridgelculvert not modeled in the FIS 
Modifled bridgelculvert previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS Multiple Opening 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following (check the 
information that has been provided): 

[XI Dimensions (height, width, span, radius, length) Erosion Protection 
[XI Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
[XI Material [XI Top of Road Elevations - Upstream and Downstream 

Beveling or Rounding €3 Structure Invert Elevations - Upstream and Downstream 
Wing Wall Angle [XI Stream Invert Elevations - Upstream and Downstream 

[XI Skew Angle [XI Cross-Section Locations 
[XI Distances Between Cross Sections 

4. Sediment Transpolt Considerations 

Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transpolt was not considered. 



IJ.S DEPARTMEN'Y OF HOMEIAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM &~>ires: Augusr 31, 2007 

a, 
PAPERWORK REDUCTION ACT 

1 Public ict)ot.ting burdcn lor this form is csti~natcd to average 3.25 hours per response. The burden estimate includes the time for reviewing instructions. searchine 

I 
. . - " 

existing data sources, gathering and maintainitlg the needed data, and completing, teviewing, and submitting the form. You are not required to respond to this 
collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding the accuracy of the burden 
eslimale and any suggestions for reducing this burden to: Information Collectiorrs Management, U.S. Depanrncnt of Homeland Security, Fedelal Emergency 
Manaeetnent Aeencv. 500 C Slreet. SW. Washioeton DC 20472. Paverwork Reduction Proiect (1660-00161. Submission of  the form is reouited to obtain or retain 

Flooding Source: Cline Creek Tributaries XI 
Notc: Fill out one form for each flooding sourcc studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

IXI Not revised (skip to section 2) No existing analysis Improved data 

Alternative ~ncthodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2 .  Comparison of Replesentittive I%-Annoal-Chmce Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cts) 

) 
3. Methodology for New Hydrologic Analysis (check all that apply) 

I 
Stat stlca Alla ysls of Gage  Iiccorus Preclp tat U ~ I  Hut~olt Mouel ITR-20. IEC-1 nEC-nMS e t c ]  
Regtonal Regresson Eq..allons Otner , p e a s e  altacli uosct p t ~ o ~ l  

1'lr.l.; .I>. . I \ ;  .,<I 1'.'.\..1.1 1..4,1.'1. 111 .11,.11..1 1k31 11..1. 111..11> ~. II Illll.tll.)ll.  I I I ' I U . I I I I ;  ..~,,.pUI:,ll.ln .I ,  p.tl.llll.2lil.l :111.1 ,1.~:11111:111,111,11 I .  .LII ,~.I ' I  11,: 11.- . , I ,  I ,,I, 
I'r. .1 I... 1.111. 21.111.11..11 \I i . l r l \  .\:.LOI;.~ I>\ I I \ I  Z I;IIUIIJ' I .tgs. 11.1. 11%.  ILLI,I:I, ...~l,l>~:J It! 1 J 1 1 \  1 I.hl..\ I h t . l l . l . . l~ . . .~ t~  ..,I. I,,, I , L I I L I  .,I 

11111, >$ .r r ICIII 8 g. \ 111111 i n  I v.II r l> l#  

4. ReviewIApproval of Analysis 

If your community icquit=s u izgional, state, or federal agency to review the hydrologic analysis, please attach evidence of upprovall~cview. 

5.  Impacts of Sediment Transpolr an Hydrology 

Was sediment transpo1.t considered? Yes Nu If yes, then fill out Section F (Sediment Transport) of Form 1. If No, then attach your explanation 
for why scdimcnt transpan was not considered. 

B. HYDRAULICS 

I 1. Reach to be  Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 
Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FIRMS 

2. Hydraulic Methad Useri 

.I Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach descliplion)] 



Pre-Submittal Review of Hydraulic Models 

DHS-FEMA has  developed two review programs, CHECK-2 and  CHECK-RAS, to aid in the review of HEC-2 and  HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and  assumptions in the model data are in accordance with NFlP 
requirements, and  that the data a re  comparable with the assumptions and  limitations of HEC-2lHEC-RAS. CHECK-2 and  CHECK-RAS identify 
a reas  of potential error or concern. These  tools d o  not replace engineering judgment. CHECK-2 and  CHECK-RAS can be  downloaded from 
http:llwww.fema.govlfhmlfrm~soA.shtm. W e  recommend that you review your HEC-2 and  HEC-RAS models with CHECK-2 and CHECK-RAS. 
if you disagree with a message,  please attach an  explanation of why the message  is not valid in this case .  Review of your submittal and  
resolution of valid modeling discrepancies will result in reduced review time. 
HECPIHEC-RAS models reviewed with CHECK-2ICHECK-RAS? Yes €4 No 

4. Models Submitted Diskette Submitted Natural Run 
Duwllcate Effective Model' I Natural File Name: Cxl-fdy.ih2 

am- 1 ~ o i r e c t e d  Effective Model" Natural File N 

I Exist ng ur Pre-Proccl  Conoit ons  Mode haldra F lo N a m e  c nctrios p: 
Revsseo or Post-Pro.,?cl Cona lions Moael haldra F e Name 
Olner - mttacn descr 01 on1 hatdta F e Name. \....... ~ . -.- ,~ 

1 -Not required for revisions to i 

~ ~ ~ ~ 

rppronimate 1 %-annual-chance floodplains (Lone A) -for details, refer 

Fioodwav Run 
Floodway File Name: Cxl -fdy.ih2 
Fioodway File Name: 
Fioodway File Name: ciinetribs.prj 
Fioodway File Name: 
Floodwav File Name: 

to the corresponding section of the itlstructions. 
The document "Numerical Modcls Accepted by FEMA fur NFIP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
hltp:llwww.fema.gavIfh~~~/en~~nodl.shts~. 

C. MAPPING REQUIREMENTS 

1 A certified toooeraoltic m u  must be submitted showing thc fallawine information (where annlicable): the boundaries of the effective, enistine, and n~onosed 

1 alienments (e.e.. dams, levees, etc.): current camrnunitv easements and boondnries; boundaries of the requesteis property; certification of a reeisteted nrofessionnl . .  . 
engineer registelEd in thc subject State; locution and description of rercrencc marks; and the referenced vertical datum (NGVO, NAVO, etc.). 
Note that the boundaries alrhe existing or proposed conditions floodplains and regulatory flaodway to be shown on therevised FlRM andlar FBFM must tie-in 
with the el'iectivc floodplain and legulatory floodway boundaries. Please attach a copy of the effective FlRM and/or FRFM, annotated to show the boundaries af 
thc rcvised I%- and 0.2%-annual-chance flaod~lains and rceulatorv flovdwvv that tie-in with the boundaries of the effective I%- and 0.2%-annual-chance " ,  ( fliodpl& and regulatory floodway at the t!pst&arn and downstream limits of thc area of revision. 

IXI Annotatcd FIRM andlor FBFM Included IXI Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

I .  For CLOMR leqoests, do Base Flood Elevations (BFEs) increase? Yes No 

I Fol.CLOMR requests, if either a l  thc following is true, please sub~nit evidence of compliance with Section 65.12 of the NFIP regulations: . The proposed projcct encroaches upon a regulatory floodway and would result in incrcascs abovc 0.00 foot. 
Thc proposed prqiqject encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

I 2. Docs the q u e s t  i~~volvc the placement or pmposcd place~nent of fill? Yes No 

I If Yes, the community must bc able to certify that the ales to be removed from the special flood hazard area, to include any structures or proposed structures, 
meets all of the standards a l  the local floorlplain ordinances, and is ~easoaably safe From flooding in accordance with the NFlP regulations set forth at 44 CFR 
60.3(a)(3), 65.S(a)(4), and 656(a)(14). Please see thc MT-2 inst~vctions for mole information. 

1 3. For LOMRICLOMR requests, is the regulatory floodway being revised? IXI Yes No 

1 If  Yes. attach evidence of reaulatorv floodwav revision notification. As wer Paraarawh 65.7ib)il) of the NFlP Reauiations. notification is reauired 

I 
- .  . .  . 

for teq-es~s itlvo v !,(I rev s&s lo tAe rrg- atbry i ooavua\ ,Not t c q ~  tca lor revnsons to approximate loo-annL.a-cnancc I ooapla n s  [ s t ~ a  ed  
Zone A designat on] Jn ess a regulatory f oudnay s oPlny aodeo Elements and  examp es of regd alory I oodway revs  00 no! f cat on cnn u r  

I found in the MT-2 Form 2 lnstructions.) 

I 4. For LOMRICLOMR requests, docs this request have the potential to impact an endangeted species? Yes !A No 

I Il Yes, please sttbmit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species Act (ESA). 
Section 9 of the ESA prohibits anyonc from "taking" or harming an endangered species. If an action might h w n  an endangered species, a permit is required 
from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its compliance with 
Scclion 7(n)(2) of the ESA. 

5. For W M R  requests, dms this iEqquest require property owner notification and acceptance of BFE increases? IXI Yes No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification can be found 
in the MT-2 For111 2 Instructions. 

No1 inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and  65. 



U.S. DEPARTMENT OF HOMELAND SEClJRITY - FEDERAL EMERGENCY MANAGEMENTAGENCY 0.M.B No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM ~ x p i r e s :  Arrguct .TI ,  2007 

I PAPERWORK REDUCTION ACT 

Public ,=porting burden fol. this form is estimated to average 3.25 hours per mponse. The burden estimate includes the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting thc form. You are not required to i~spond to this 
collection of information unless a valid OMB control number appeals in the upper light comer of this form. Send cornments regarding the accuracy of the burden 
estimate and any suggestions for itducing this burden lo: Information Collections Management, U.S. Department of Homeland Secutity, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Projcct (1660-0016). Submission of the form is required to obtain or ntain 
benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

Flooding Sourcc: Cline Creek Tributaries X2 
Note: RI1 out one form for each flooding source studied 

A. HYDROLOGY 

3. Reason for New Hydrologic Analysis (check all that apply) 

IXI Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology P~oposed Conditions (CLOMR) Changed physical condition of watershed 

2. Conrparison of Rcprcscntative I%-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

3. Methodology ibr New Hydrologic Analysis (check all thet apply) 

Statistical Analysis of Gage  Records Precipitation/Runoff Model [TR-20, HEC-I, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all lelevant models in digital fonrral, maps, computations (including computation of parameters) and documentation to support the new analysis. 
The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
httpilwww.fema.govifh~n/e~~~~nodl.shtm. 

4. Review/Apl,rovnl of Analysis 

If yout. community lequilcs a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalirevicw, 

5. Icnpncts of Sediment Tlanspart on Hydrology 

Was sediment transport cansidcrcd? Ycs No If yes, then fill out Section F (Sedimcnt Transport) of Form 3. If No, then attach your explanation 
for why sedinlent transport was not considet~d. 

B. HYDRAULICS 

1. Reach to be  Revised 

Description Cross Section Water-Sutiace Elevations (ft.) 

Effective ProposediRevised 
Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FiRMs 

2 Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC3 , HEC~RAS, Other (Attach description)] 



1. Pre~Submittal Review olHydmulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llw.fema.govlfhmMrm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 
HECPIHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes IXI No 

4. Models Submitted IXI Diskette Submitted Natural Run Floodwav Run Datum 
Duplicate Effective Model* Natural File Name: Cx2-fdyih2 Floodway File Name: Cx2-fdy.ih2 
Corrected Effective Model* Natural File Name: Floodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: clinetribsprj Floodway File Name: clinetribs.prj 
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name: 
Other - (attach description) Natural File Name: Floodway File Name: 

*Not reauired for  visions to an~ronimate I %-annual-chance floodplains (Zone A) f o r  details, icfer to the correspondina section of the instructions. . . 
Thc document "Numerical Models Acceplcd by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:llwww.lema.gavlfhmlennnlodl.shfm. 

C. MAPPING REQUIREMENTS 

. . 
1 alienrnents (e.e.. dams. levccs. crc.): cumnt comrnunitv easements and boondarics: bounda~ies of thc xeauestefs orhertv: certification of a reeistcred orofcssional 

I 
~ ~ .~ , , .  

,,ngn:a IV.;I.I:IC.~ III ~IIC \ohl,.t Cr,ct.. I.,. I I ~ . I ~ . L I ~ ~  .ir,.:rcl~rt. (n. r 11,11.11,11.; II~:II~....IIJ thi 1crv1<11.v.i 1'111 ... 1 I . . l ~ ~ n ~ ~ \ l l i \  I). N.\\ ' l l. ,,I. 
h.,~. II,.II 11,: h)!~n,i..r~:. 10c c.\1-1111g . I #  111. 1p,),.,l . ,r,.lltl.~n. 1111 ,II,I.~II.. .~II.I IC~LI~.~I.,I! 11 .,.IP.#! IL, ~It.n\c, 1 1 1 ~  11,11,11~1 1 llthl :IIIJ . 1 II$i'\I IIIL~.~~ 18. III 

$\III. I!,,, ,ti., m \ :  rill 1.lpI.i11. . ,#I 1 11.,2111:11.11) 11.1, ,I11.1t n.l.ltt.I.,~~c\ I I p I I I d l  I .  1 . t  I I I I .  . i 
I . .  I I .lo.l 1 ? ; -..~~1.~~..1-.1~.~~~. ril~.l.lpl.~8n. dn.1 i t ' cu l~ l~~ t )  Ilt. .,. ln.8) 111.11 llc-111 etlll l o r  LI.IIII.II.IIIC.\ . I ,  111c (.11'~:11>r l',. 111.1 2 ' ' ~  ... 111111..1.. 11..1..-t, 1 floodplain and regulatory tloodway a1 the upstlEam and downst<sam limits of the m a  of revision. 

Annolaled FIRM andlor PBPM Included IXI Digrtal Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

I. For CLOMR rcquesrs, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR leqscsts, i f  either ollhc lollowing i s  true, please submit evidence of compliance with Section 55.12 of the NFIP regslations: . The proposed project encroaches upon a ~Egulatory floodway and would rcsult in increases above 0.00 foot. 

The proposed project encroaches upon a SFHA with or without BFEs established and wottld restrlt in increases above 1 .OO foot. 

I 4. Does the iequcst involve the placement or proposed placement ol l i l l? Yes No I 
I If Yes, the community must bc able to certify that the area to be removed from the special flood hazard area, to include any structures or proposed structures, 

mcers all of the staadards of the local floodplain artlinances, and is reasonably safe from flooding in accordance with the NFlP regulations set forth at 44 CFl< 
60.1(~)(3), 655(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? IXI Yes No I 

I If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annuai-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be I 

I found in t h e ~ ~ - 2  Form 2 instru6tions.j I 
I 4. For LOMRICLOMR tzquests, does this request have the potential to impact an cndanged species? Yes IXI No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species Act (ESA). 

Section 9 of the ESA prohibits anyone h m  "taking" or harming an endangelEd species. I f  an action might harm an endangered species, a permit i s  required 
from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 ollhc ESA. I 
For orations autho~ized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing i ts complimce with 
Section 7(a)(2) o l  thc ESA. 

5. For LOMR tzquests, does this request lequi~r: property owner notification and acceptance of BFE iincrcases? Ycs No 
I f  Yes, please attach proof of property owner notification and acceplance (if available). Elements of and examples of property owner notification can be found 
in the MT-2 Form 2 Inslruclions. 

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM Expirer: A u K L , ~ ~  31, 2007 

estimate and any suggesdans far reducing this burden to: Information ~ollections Management, U.S. Department of Homeland Security, Federal Emergency 
Management Agcncy, 500 C Street, SW, Washington DC 20472, Papcllyork Reduction Project (1660-0016). Submission of the form is ryuired to obt~in  or retain I 

1 Flooding Sourcc: Cline Cleek Tributaries XB I 

A. HYDROLOGY 

1 5. Reason for New Hydrologic Analysis (check all that apply) 

I Not revised (skip to section 2) No existing analysis Improved data 

Alternative method<)logy Proposcd Conditions (CLOMR) Changed physical condition of watetshed 

2. Comparison of Represcntatlvc I%~Annual-Chance Dischargcs 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

1 3. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage  Records PrecipitationIRunoff Model [TR-20, HEC-I, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all televant models in digiml format, maps, computations (including colnputation of parameters) and dacunrentation to suppon the new analysis. 
The document, "Numncrical Models Accepted by FEMA for NFlP Us;lgen lists the models acceptcd by DHS-FBMA. This document can be found at: 
http:ilwww.fcma.gov/fi~n/en~~nodI.shtrn. I 

4. ReviewiApproval of Analysis 

If your col~lmt~nity requit.cs a regional, state, or federal agency to ,=view the hydrologic analysis, please attach evidence of uppcovallreview. 

5 .  Impacts of Sediment Transport on Hydrology 

Was sediment transport conside~ed? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation 
for why scdiment transport was not considered. 

B. HYDRAULICS 

1. Reach to be  Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FIRMS 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-IIAS [HEC-2, HEC-RAS, Other (Altach description)] I 



1 3. Pre~Subtnittal Review of Hvdcaulic Models I 

I DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
httn.ilwww fern~novMhmlfrm soft.shtm. We recommend that vou revlew vour HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. I . . . . . . . . . . . . . . . . . . . .. . - - . ~  . -~ ~~ ~ 

-1 If vou disaoree with a mesGae. nlease attach an exnianatioil of whv t i e  messaae is not valid in this case. Review of vour submittal and 1 , - ~  ~ -~~ 1 resolution 2 valid modelina di&rebancies will result in ;educed review iime. 
" I I HEC-21HEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes €4 No I 

4. Models Submitted El Diskette Submitted Natural Run 
Duplicate Effective Model' Natural File Name: Cx3-fdy.ih2 
Corrected Effective Model' Natural File Name: 
Existing or Pre-Project Conditions Model Natural File Name: clinetribs.prj 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach description) Natural File Name: 

"Not required for revisions to approximate I %-annual-chance floodplains (Zone A) - for details, 

Fioodwav Run 
Floodway File Name: Cx3-fdy.ih2 
Floodway File Name: 
Floodway File Name: clinetribs.prj 
Floodway File Name: 
Floodway File Name: 

to the corresponding section of the instructions. . . 
The documenl "Numerical Models Accepted by FEMA far NFlP Usage" lists the !models accepted by DHS-FEMA. This document can be Iaund at: 
http:llwww.fcma.go~lfhn1J~n~1n0dl.~ht1n~ 

C. MAPPING REQUIREMENTS 

alignments (eg., dams, levees, etc.); cttrrent community easements and boundaries; boundaries of the requester's propeliy; certification of a rcgistcred professional 
engineer iegistemd in the subject State; location and dcsc~iption of 1~fel~nce marks; and the referenced venical datum (NGVD, NAVD, em.). 
Notc that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the lzvised FIRM and/or FBFM must tie-in 
with the effective floodplain and icgulatory floodway boundaries. Please anach a copy of the effective FIRM andlor FBFM, annotated to show the boundaties of 
the revised I %- and 0.2%-annunl-chance floodplains and regulatory floodway that tie-in with the boundaries of the effective I%- and 0.2%-annual-chance 
floodplain and iegulatory floodway at the upstream and downstream limits of lhc area of revision. 

rn Annotated FIRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGU1,ATORY REQUIREMENTS* 

1. For CLOMR ~cqucsls, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMK Iequests, i f  either of thc following i s  true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 

The ~lnposed pl.ojec1 encroaches upon a regulatory floodway and would result in incrcases abovc 0.00 foot. 
The pruposed pl.ojcct encroaches upon a SFHA with or without BFEs established and would result in increases above I .OO foot. 

I 6. floes the veqoest involvc the placement or proposed placement of fill? 13 Yes No I 
I If Yes, thc community must be able to certify that the area to be rcmoved from the special flood hazard area, to include any structures or proposed structures, 

meets all of the standards of the local floodplain ordinances, and i s  reasonably safc from flooding in accordance with the NFlP regulations set forth at 44 CFR 
60.3(a)(3), 65,5(a)(4), and 656(a)(14). Please see the MT-2 instnnctions for more information. I 

1 3. For LOMRICLOMR requests, is the regulatoryfloodway being revised? IXI Yes No I 

I If Yes, atlacn evoeice of reg, atory f oouway rev slotl nai l  cat on As per Paragraph 65 710, I, of tna hFlP Reg1.1alons. no1 flcat~on s req.8 red 
for reqt.asts cnvo b ng rev sons to lnc rey,latory f oodrlay. Not req, reu for revas orls tu appruxltllnte loo-unn~a -chance f ooop a 11s [st-u ed 
Zuoc A oesignaton] dnless a regLvatory f8uodwdy s uc111g aodco tlemanls and examp es of reg.1 atory t oodway rev son not I c a l m  can ue I 

I found in the MT-2 Form 2 Instructions.) I 
I 4. Far LOMRICLOMII requests, does this request have the potential to impact an endangered species? Yes rn No I 
I If Ycs, please submit documentation from the community to show that they have complied with Sections 9 and I0 of the Endangered Species Act (ESA). 

Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. I f  an action might harm an endangered species, a permit i s  required 
from US. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
For actions autho~iced, funded, or being carried out by Federal or State agencies, please submit documentation fiom the agency showing its compliance with 
Section 7(a)(2) of the ESA. 

5. For LQMR rcqucsls, does this request require property owner notification and acceptance of BFE increases? El Yes No 
I f  Yes, please anach proof of propcrty owner notification and acceptance (if available). Elements of and ena8nples of propetiy owner notification can be found 
in the MT-2 Form 2 Instructions. 

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR pans 60 and 65. 



U.S. DEPARTMENT OF HOMEIAND SECURITY - 17EDERAZ. EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM Expires: Aurusf 31. 2007 

PAPERWORK REDUCTION ACT 

Public reporting burdcn for this fo1.m is estimated to average 3.25 hours per response. The burden estimate includes the time for itviewing instructions, searching 
existing data sources, gathering and maintaining thc needed data, and completing, reviewing, and submitting the form. You are not required to itspond to this 
collection af  information tlnless a valid OMR control nombw appears in the upper right corner of this farm. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Depanment of Homeland Security, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Papelwork Reduction Project (1660-0016). Submission of the form is required lo obtain or retain 
benefits under the National noad hsurance Program. Please do not send your completed strrvey to the above address. 

Flooding Source: Clinc Creek Tributaries X4A 
Note: Fill out one form for each tloading source studied I 

A. HYDROLOGY 

7. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) No existing analysis Improved data 

Alle~.native nlethodulogy Proposed Conditions (CUIMK) Changed physical condition ol watershed 

2. Comparison of Representative 1%-AnnualbChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

3. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage  Records PrecipitationIRunoff Model [TR-20, HEC-I, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

4. ReviewiAppraval o l  Analysis 

If your com~nunity reqai~ts a regional, smtc, or federal agency to review the hydrologic analysis, please attach evidencc of appravall~'eview. 

5 .  Impacts ol  Sediment Transport on Hydrology 

Was sediment transpon considered? Yes No If yes, then fill out Section F (Sediment Transpar0 olForm 3. If No, then attach your explanation 
far why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be  Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 

Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FIRMS 

2. Hvdraulic Method Used 

Hydvaulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 



4. Models Submitted rn Diskette Submitted Natural Run Floodwav Run Datum 
Duplicate Effective Model* Natural File Name: Cx4a-fdy.ih2 Floodway File Name: Cx4a-fdy.ih2 
Corrected Effective Model* Natural File Name: Floodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: clinetribs.prj Floodway File Name: clinetribs.prj 
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name: 
Other - (attach description) Natural File Name: Floodway File Name: 

*Not ~wuilied for revisions to aooroximale 1%-annual-chance floodolains (Zone A) -for details, refer to the corresoondina section of the instructions. 

0 

I 
. . . 

The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:liwww.fema.govlfhmien~n~odI~shfm. 

3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:Nw.fema.govifhmlfrm~soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 
HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes N No 

C. MAPPING REQUIREMENTS 

I alienments (ce . .  dams. levees. etc.): cuntnt communitv easements and boundaries: boundaries of the reouester's o~oocttv: certification of a regislered orofessional 1 

rn Annotated FIRM andlor FHFM Included Dtgttal Mapplng (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGU1,ATORY REQUIREMENTS* 

For CLOMll requests, do Base Flood Elevafians (BFEs) increase? U Yes U No 

For CLOMR rcquests, i f  either of the following i s  true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regularary flaadway and would result in inc~eases above 0.00 foot. . The proposed projcct encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

Uaes the i-equest involve the placement or pmposed placement of fill? Ycs No 

I f  Ycs, thc community must be able to cettify that the area to be mmoved from the special flood hazard auea, to include any structures or proposed stcuctu~ts, 
#meets all of the standards althc local flaorlplain ordinances, and i s  reasonably safe from flooding in accordance with the NFlP regulations set Co~th at 44 CFR 
60,3(a)(3), 65.S(a)(4), and 656(a)(14). Please see the MT-2 instructions far more information. 

For LOMRICLOMR requests, is the regulatory floodway being revised? rn Yes No 

11 Yes, altacn e! aence of regL alory I oodway rev sion notif caton. As per Paraprapn 65 71b,,l, of tne hr P Reg~la lo l ls  nollf cat on s req~lren 
for reqLosls nvo v ng rev sons lo  tne repLlatory I oodway (hot req.. red for revls ons to approximate 1'. -anma -chance I oodp a ns [ s l ~ d  eu 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

For WMRICLOMR requests, does this xequest have the potential to impact an endangeitd species? Ycs IXI No 

I f  Yes, please submit documentation fiom the community to show that they have complied with Sections 9 and 10 of the Endangered Species Act (ESA). 
Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered species, a permit i s  required 
fiom US. Fish and Wildlife Service or National Marine Fishcries Service under Section 10 of the ESA. 

I For actions authorized, funded, or being cal.lied out by Federal or State agencies, please submit docurnentation from the agency showing i l s  compliance with 
Scclion 7(a)(2) of the BSA. 

5. For LOMR cequests, does this itquest require propetty owner notification and acceptance of BFE increases? Yes No 
I f  Yes, please attach proof of propeny owner notification and acceptance (if available). Elements of and examples of propetty owner notification can be found 
in the MT-2 Form 2 Instructions. 

" Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENTAGENCY 0.M.R No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM Expires: Augrrsr 31, 2007 

a) PAPERWORK REDUCTION ACT 1 

I Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the rime for reviewing instructions, searching 
existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required to rcspond to this 
collection of information unless a valid OM6 control number appears in the upper right corner of this hrm. Send comments regarding the accuracy of the burden 
estinnate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of Homeland Securily, Fcderal Emergency 
Manaeement Asencv. 500 C St~'eer. SW. Washington DC 20472. Paoelwork Reduction Proiect (1660-0016). Submission of the form is required to obtain or retain I 
Flooding Sourcc: Cline Creek Tributaries X4B 
Note: Fill out one foron for each flooding source studied I 

A. HYDROLOGY 

9. Reason for New Hydrologic Analysis (check all that apply) 

[ill Not revised (skip to section 2) No existing analysis Improved data 

Alte#native znethodolagy Pmposcd Conditions (CWMR) Changed physical condition of watel-shed 

2. Comparison of Rcplesentalive 1%-Annual-Chancc Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

3. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage  Records PrecipitationiRunoff Model [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please cnclose all lclevant lnodels in digital for~nat, maps, computations (including computation of parametcls) and documentation to support the new analysis. 
The document, "Numerical Models Accepted by FEMA lor NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:/lwww.lema.go~/fhtden~~nodI.shtm. 

4. ReviewIApproval of Analysis 

If your co~nn>k~~lity requires n regional, state, or Cederal agency to ,=view the hydrologic analysis, plcase attach evidence of applavallreview 

5 ,  Impacts olSedimcnt Transport on Hydrology 

Was sediment transport considcred? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3 .  If No, then attach your explanation 
rot. why sedin~ent transport was no1 consideled. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surtace Elevations (ft.) 

Effective ProposedIRevised 

Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FIRMS 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC~RAS, Orher (Attach description)] 



3. Pre-Submittal Revicw of Hvdrnuiic Models 

DHS-FEMA has developed two review programs, CHECK4 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlF 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS identif) 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded frorr 
http:l/w.fema.govlfhmlfrm~soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS 
If you disagree with a message, please attach an explanation of why the message IS not valid in this case. Review of your submittal anc 
resolution of valid modeling discrepancies will result in reduced review time. 
HECPIHEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes El NO 

4. Models Submitted Diskette Submitted 
Duplicate Effective Model* 
Corrected Effective Model* 
Existing or Pre-Project Conditions Model 
Revised or Post-Project Conditions Model 
Other - (attach description) 

-Not requiled for i~visions to approximate 1 %-annual 

Natural Run 
Natural File Name: Cx4b-fdy.ih2 
Natural File Name: 
Natural File Name: clinetribs.prj 
Natural File Name: 
Natural Fiie Name: 

-chance floodplains (Zane A) - for details 

Floodwav Run 
Floodway File Name: Cx4b-fdy.ih2 
Floodway File Name: 
Floodway File Name: ciinetribs.prj 
Floodway File Name: 
Fioodway Fiie Name: 

refer to the corresponding section of the instructions. 

I The document "Numerical Modcls Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:llwww.fema.gov/fhmlennmodl.shtm. 

C. MAPPING REQUIREMENTS 

1 A certified tooarraohic mao must bc submitted showing the Iollowina information (whelz applicabic): the boundaries of the effective, existing, and proposed 

I 
rcgisGlled in the subject State; location and description of i~fclence marks; and the refcrcnced vertical datum (NGVD, NAVD, etc.). 

Note that the bat~ndarics of the existing or proposed conditions floodplains and regulatory floodway to be shown an the revised FIRM andlor FBFM must tic-in 
with thc effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated to show thc boundaries of 
the mvised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the bot~ndilries of the effective I %  and 0.2%-annual-chance 
floodplain and reguiatory tlaodway at the upsttEnm and downstrzam limits of the area of revision. 

IXI Annotated FIRM andlor FBFM Included Digital Mapping (FISICADD) Ilata Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

I. For CLOMR lequcsts, do Rase Flood Elevations (BFEs) increase? Yes No 

I For CLOMR requests, if either of thc following is true, please submit cvidence of compliance with Section 65.12 af lhc NFiP regulations: . The proposed project encroaches upon a regulatory flaadway and would result in increases abovc 0.00 foat. 
The pmposed pswect cncmvches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

I 10. Dues the requcst involve the placement or proposed placement of fill? Yes No 

I if Yes, the cornn~unity must be able to certify thnt the area to be removed fram the special flood hazard area, to include any structures or proposed structures, 
meets all of thc standards of the local floodplain ordinances, and is reasonably safe kom flooding in accordance with the NFlP regalations set forth at 44 CFR 
60,3(a)(3), 65,5(a)(4), md  65.6(a)(L4). Please see the MT-2 instructions for mot= information. 

I 3. For LOMR/CLOMR requests, is the regulatory fioodway being revised? €4 Yes No 

I If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annuai-chance floodplains [studied 
Zone A designation] unless a regulatory fioodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MTP Form 2 Instructions.) 

I 4. For LQMR/CLOMi< ques t s ,  does this reqocst have the potential to impact an endangered species? Yes €4 No 

I if Yes, please submit docurncntation from the connmunity to show that they have complied with Sections 9 and 10 of the Endangered Species Act (ESA). 
Section 9 of the ESA p~.ohibits anyone from "taking" or halming an endangered spccies If an action might harm an endangelzd species, a permit is required 
from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section I0 of the ESA. 

For actions authorized, funded, or being carried out by ljedcral or State agencies, please submit documentation fmm the agency showing its compliance with 
Scction 7(a)(2) of the ESA. 

5. For U)MR requests, does this q u e s t  require property owner notification and acceptance of BFE inmeases? Yes No 

If Yes, please attach proof of pl.openy owner notification and acceptance (if available). Elements of and examples of property owner notification can be founc 
in the MT-2 Fonn 2 Instructions. 

Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM Exptns: Arrgusr 31, 2007 

PAPERWORK REDUCTION ACT 

Public mporting burden for this Corm is estimated to averagc 3.25 hours per response. The burden cstimate includes the time for reviewing instructions, searching 
existine data sources. eathevine and mnintainine the needed data, and completine, reviewing, and submitting the form You are not requircd to rcspond to this I 

" - 
benefits under the National Flood lnsulance Program. Please do not send your complded survey to the nbove address. I 

Flooding Source: Cline Crcek Tributaries X5 
Note: Fill out one form fn each flooding source studied I 

A. HYDROLOGY 

11. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) No existing analysis Improved data 

Altemativerncthodology Proposed Conditions (CLOMR) Changed physical condition ol watclshcd 

2. Comparison a l  Rcplesentativc I%-Annual-Chancc !)ischarges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

3. Methodology lor Ncw Hydrologic Anitlysis (check all that apply) 

Stallst ca Atla ys 5 01 Gage Re-orus Prcc pllallon R-nof l  Mode [TR-2L r lFC- I  nFC-1-IMS ?IC I 
Heg ona Reprcsslon Eq.rntotls Olnei ,pleas2 attacn uescr ip lo i )  

http:llwww.fema.go~ithn1/en_modl.shI1n~ 

4. I<eviewiApproval of Analysis 

If your community lequires a regional, stare, or federal agency to review thc hydrologic analysis, please attach evidence of approvallreview. 

5 .  Impacls ol  Stdinlent Transport on Hydrology 

Was sedin~ent transpal.1 considered? Yes No I l  yes, then till out Section F (Sediment Transport) of Form 3. IENo, then attach your explanation 
for why scdiment transport was not considcrcll. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 

Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FIRMS 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC~Z, HEC-RAS, Other (Attach description)] 



B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Revicw of Hvd~aulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://w.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
if you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 
HEC-2IHEC-RAS models reviewed with CHECK-2ICHECK-RAS? Yes !XI No 

I 4. Models Submitted IXI Diskette Submitted Natural Run Floodwav Run Datum 
Duplicate Effective Model* Natural File Name: Cx5-fdy.ih2 Floodway File Name: Cx5-fdy.ih2 
Corrected Effective Model* Natural File Name: Floodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: clinetrlbs.prj Floodway File Name: clinetribs.prj 
Revised or Post-Proiect Conditions Model Natural File Name: Floodwav File Name: - 1  

1 other-(attachdesciiotion) Natural File Name: ~ioodwav File Name: 1 . , 1 *Not leauiredkr revisions to anoronimate I%-anllual-chance floodolains i%ne A) - for details, i ~ f e r  to the correi~onding section of the instructions. 1 , . . - 
The document "Numerical Models Accepted by FEMA far NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http://www.fema.gov/ihm/~n~n~odl.sht~n~ 

C. MAPPING REQUIREMENTS 

\ r r r l ~ t n ~ < l  tvpbpruph~r intap 11.114 I>: .~1111.111~ J *II.)\%III$ 11,. 1 111.1~110; III~.IIIIIJII.II I I l l ;  111: lh:ao 1,11.c % . rc11: c.ril.. CI \ .  . . Y I % I ~ I , ~ .  .)I? 11.1.111 1,r.I 1:. 111.1111.)11, . . 1111,~ .II-.II.II.I ' 11. IPI.~II~ t t l t  . 4 ) 1 ) 1 ~ ~ \ 1 1 1  . . t ~ ~ ~ ~ ~ i c  \ I C \ I > I , ~ ~ \  t I thc i>.,un.l.inrr . > i t l ~ c  1 111..1 1 2  -IIIIIU.~-.~IJII.C 11 I.I.~III.II 811.1 ll,l!.ll.~.~~! 
- - 

ahgnments (e.g., dams, levees, etc.); culrcnt community easements and boundaries; boundaries of the requester's property; certification of a registered professional I . . '  . . . 
englneer registered in the subject State; locatton and description of reference marks; and the referenced vertical datum (NOVD, NAVD, elc.). 

I 
1 floodwav (for detailed Zone AE. AO. and AH ~e~isions): location and alignment ol'all crass sections with stationing control indicated: stream, mad, and ather 

1 floodplain and regulatory flnoodway at the opslream and downstream limits of the area of revision. 

1 

[XI Annotated FIRM andlor FBPM Included [XI Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

I I .  Far CLOMR requests, do Base Flood Elcvatians (BFEs) increase? U Yes U No 

For CLOMR reoucsts. i f  either of the following i s  true, Dlease submit cvidence of comnliance with Section 65.12 of the NFlP ~~pulations: 

I 12. Does the i=qqucst involve the piaccmc~~t or proposed placement of fill'? Yes No 

I If Yes, thc comrr,unity must be able to celiify that the area to be removed from the special flood hazard area, to include any structures or proposed stmctut=s, 
#meets all of ihc standards of the local floodplain ordinances, and i s  reasonably safe from flooding in accordance with the NFIP regulations set folth at 44 CFR 
60,3(a)(3), 655(a)(4), and 656(a)(14). Please see the MT-2 instructions for morc information. 

I 3. For LOMRICLOMR requests, is the regulatory floodway being revised? IXI Yes No 

I If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFIP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

I 4. For LOMRICWMR requests, docs this request have the potential to impact an endangered species? Yes [XI No 

I If Ycs, please submit dac~~tnentation from the community to show that thcy have complied with Sections 9 and 10 of the Endangered Species Act (ESA). 
Section 9 of the ESA prohibits anyone horn "taking" or harming an endangered species. Ifan action might harm an endangered species, a pcrmit i s  required 
from U.S. Fish and Wildlife Service or National Maline Fishelies Service under Section 10 of the ESA. 

Fo~.actians authorized, funded, or being carried out by Federal or Statc agencies, please submit documentation from the agency showing its compliance with 
Section 7(a)(2) of thc ESA. 

5. For LOMR ,=quests, dixs this request require property owner notification and acceptance of BFE iincreascs? [XI Yes No 
If Yes, please atfach pmof of property owner notification and acceptance (if available). Elements of and examples of propelTy owner notification can be found 
in the MT-2 Form 2 lnstructians. 

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 



US. DEPARTMENT 01'HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM Expi,rs: A~cgusr 31, 2007 

PAPERWORK REDUCTION ACT 

I Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for ieviewing instructions, searching 
existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form You are not rcqui>wl to i~spond to this 
collection of information unless a valid OMB control nt~mber appears in the upper right corner of this form. Send comments regarding thc accuracy of the burdcden 
estimate and any suggestions for ,educing this burdcn lo: Inlbrmation Collections Management, U S .  Department of Homeland Security, Federal Emergency 
Manaeement Aeencv. 500 C Stl~et .  SW. Washineton DC 20472. Paoelwork Reduction Proiect (1660-0016). Submission of the form is reauired to obtain or retain I 

1 Flondins Source: Cline Creek T~ihutaries C6 1 " 
Note: b11I our anc form fa, each flooding soulce studled I 

A. HYDROLOGY 

13. Reason for New Hydrologic Analysis (check all that apply) 
e 

N Not revised (skip to section 2) No existing analysis Improved data 

Alternative lnethodology Proposed Conditions (CLOMRj Changed physical condition of walcrshed 

2. Comparison of Rept~sentative 1%-Annual-Chance Discharges 

Location Drainage Area (Sq.  Mi.) FIS (cfs) Revised (cfs) 

3. Mcthotlology for New Hydmlagic Analysis (check all that apply) 

Statistical Analysis of Gage  Records PrecipitationIRunoff Model [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please cnclase all relcvant models in digital format, maps, cornputations (including computation of parameters) and documentation to support the new analysis. 
The docoment, "Numerical Models Accepted by FEMA far NFlP Usage" lists the models accepted by DHS-FEMA. This dacurnent can be found at: 
hup:/lwww.f~ma.gov/lhmlen_modIshlrn. 

4. ReviewIApproval of Analysis 

If your cornrnunity requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallmview 

5. Impacts of Sediment Transport on Hydrology 

Was sediment tlanspolt consideld? Yes No If ycs, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be  Revised I 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FIRMS 

Hydmulic Analysis HEC-RAS [HRC-2. HEC-RAS, Other (Attach descriptionjl 



I 4. Models Submitted Eil Diskette Submitted Natural Run Floodwav Run Datum 
Duplicate Effective Model' Natural File Name: Cc6-fdy.ih2 Floodway File Name: Cc6-fdy.ih2 
Corrected Effective Model* Natural File Name: Floodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: clinetribs.prj Fioodway File Name: clinetribs.prj 
Revised or Post-Proiect Conditions Model Natural File Name: Floodwav File Name: -1  

B. HYDRAULICS  (CONTINUED) 

a 

, , 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - fordetails, refer to the camsponding section of the instructions. 
The document "Numelicnl Models Accepted by FEMA lor NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
hnp://www.fema.gavlfhm/~n~m~dl.~htn~. 

~~~ ~ 

1 Other - fattachdescii~tion) Natural File Name: ~ioodwak File Name: 

1. Pre-Submittal Review of Hydraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HECQ and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llwww.fema.govithmlfrm~soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 
HEC-2lHEC-RAS models reviewed with CHECK-ZICHECK-RAS? Yes [ill No 

C. M A P P I N G  R E Q U I R E M E N T S  

I 

, , - . 
alignments (e.g., dams, levees, ctc.); c u ~ ~ e n t  community easements and boundaries; boundaries o l  the requestcis prapcny; cenificalion "fa registered professional 
engineer registered in the subject State; location and description of reference marks; and the referenced veltical datum (NGVD, NAVD, etc.). 
Natc that the boundaries of theexisring orpmposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM must tie-in 
with the effective floodplain and regulatory floodway boondnries. Please attach a copy of the effective FIRM andlor FBFM, annotated to show the boundaries of 
the revised 1%- and 0.2%-annual-chence floodplains and regulatory floodway that tie-in with the boundaries of the effective 1 %  and 0.2%~annual-chance 
floodplain and regulatory floodway at the upstlealn and downstream limits of the area of revision. 

Annotated FIRM andlor FBFM lncludcd Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. C O M M O N  R E G U L A T O R Y  REQUIREMENTS*  

1. For CLOMR lzquests, do Base Flood Elevations (BFEs) increase? Cl Yes 13 No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 

The proposed pl.ojccl encroaches upon a legolatory flvodway and would result ill increases above 0.00 foot. . The proposed p~.oject encroaches upon a S W A  with or without BFEs established and would result in increases above 1.00 foot. 

I 14. Does fhc request involve the placement or proposed placcmcnt of fill? Yes El No I 
I If Ycs, the com~nunity ~ n ~ l s t  be able lo certify that thc arca to bc removcd from the special flood hazard area, to include any structures or proposed structures, 

meets all of thc standards of the local floodplain ordinances, and is reasonably sale from flooding in accordance with the NFlP regulalions sel forth at 44 CFR 
60,3(a)(3), 65,5(a)(4), and 656(a)(14). Please sce thc M T ~ 2  insmuctions for more information. I 1 3. For LOMRICLOMR requests, is the regulatory floodway being revised? El Yes No I 

I If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) I 

I 4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Cl Yes Eil No I 
1 If Ycs. olease submit docurnentation from the cornmunitv to show that the" hiwe comolied with Sections 9 md  10 of the Eodunseled Soecies Act (ESA). I 

For actions authorized, funded, or being catried out by Federnl ov State agencies, please submit documentation from the agency showing its compliance with 
Section 7(a)(2) of the ESA. 

a 5. For LQMR requests, does this q u e s t  requirc propcrty owncrnotification and acceptance of B W  increases? El Yes No 
If Yes, please attach proof of propcrty owner ~~otification and acceptance (if available). Elcmena of and examplcs of property owner notification can be found 
in the MT-2 Form 2 Inslructions. 

Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.R No. 1660-0016 

RZVERZNE HYDROLOGY & HYDRAULICS FORM Expires: August 31. 2007 

(U PAPERWORK REDUCTION ACT I - 
Public itportlng burden for this Corm is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing instructions, searching I . .  ' extsltne data sources. eathcrine and muintainine thc needed data, and comdetine, itviewine, and submitting the farm. You are not required to respond to this I - . . 
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benefits under the National Flood Insurance Prozrarn. I'lease do not send your completed survey to the above address. I 
oding Source: Cline Creek Tributa~ies C8 
te: Fil l  out onc form for each flooding source studied I 

A. HYDROLOGY 

15. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) No existing analysis Improved data 

Allcrnative rnethudalogy Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Replcsentativc I%-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

3. Methodology for New Hydt.ologic Analysis (check all that apply) 

Statistical Analysis of Gage Records 17 PrecipitationIRunoff Model [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclosc all relevant lnodels in  digital fonnat, maps, cornpl~tations (including computation of parameters) and dacurnentation to support the new analysis. 
Thc document, ''Nulncrical Models Accepted by FEMA fbr NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:/lwww.fen~a.g~~~fh~~~/en~~~~odl.shl~n. 

4. Revicw/Appioval of Analysis 

If your community requires a regional, state, or federal ngency to review the hydrologic analysis, pleese attach evidence of approvalireview. 

5 .  lrnpacts of Sediment Transport on Hydrology 

Was sediment tlanspoti considered? Ycs No If yes, then fi l l  out Scction F (Sediment Transport) of Forln 3. I f  No, then attach your explanation 
for why sedirnenl lransporl was not considettd. 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations ( f t )  

Effective Proposed/Revised 

Downstream Limit See Attached Annotated FIRMS 

Upstream Limit See Attached Annotated FIRMS 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC~2,  HEC-RAS, Other (Attach description)] 



B. HYDRAULICS (CONTINUED) 

3. PIE-Sobmillal Rcview of Hydraulic Models 

DHS-FEMA has  developed two review programs, CHECK-:! and  CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and  assumptions in the model data a re  in accordance with NFlP 
requirements, and  that the data a re  comparable with the  assumptions and  limitations of HEC-ZHEC-RAS. CHECK-2 and  CHECK-RAS identify 
areas of potential error or concern. These  tools d o  not replace engineering judgment. CHECK-2 and  CHECK-RAS can be  downloaded from 
hnp:l/www.fema.gov/fhmlfrmm~oft.shtm. W e  recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and  CHECK-RAS. 
I f  you disagree with a message ,  please attach an  explanation of why the message  is not vaiid in this case. Review of your submittal and 
resolution of vaiid modeling discrepancies will result in reduced review time. 
HEC-2IHEC-RAS models reviewed with CHECK-ZICHECK-RAS? Yes ISI No 

ubmined IXI Diskette Submitted N 

, , . . . . . . . . . . . . . . 
Other - (attach description) ~ a t u r a l  File Name: ~loodwajr File Name: 

-Not icqui~.ed for revisions to approximate I %-annoal-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 
The document "Numerical Models Accepled by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:l/www.fema.gavlIh1~1/en~1n~dl.shtm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (whcrc applicable): the boundees of the effective, existing, and proposed 
conditions 1%-almual-chance floodplain (for approximate Zone A ~Evisions) or the boundaries of the 1 %  and 0.2%-annual-chance floodplains and regulatory 
floorlway (for detailed Zone AE, AO, and AH tzvisions); location and alignment of all cross sections with stationing control indicated; stream, road, and other 
alignments (e.g., dams, levees, etc.); culrent community easemeas and baunda~ies; boundaries of the requester's propeny; cenification of a registered professional 
engineer rcgisteled in the subject Stale; location and description of reference marks; and the referenced veltical datum (NGVD, NAVD, etc.). 
Note that the boundaries of the existing or praposcd conditions floodplains and regulataIy floadway lo be shown on the revised FIRM andior FBFM must tie-in 
with the cffeclive floodplain and regulatory tloodway boundagies. Please attach a copy of the effective FlRM andlor FRFM, annotated to show the boundaties of 
the scvised I%- and 02%-mnual-chance floodplains and regulatory floodway that tie-in with the boundaries of the effective 1%- and 0.2%-annual-chance 
floodplain md  regolatory floodway at the upstream and downstream litnits of the area of revision. 

Annotated FlRM and/or FBFM Included H Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR reqscsts, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory flaadw&y and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with or without BFEs established and would i~sul t  in incleases above 1.00 foot. 

16. Does the request involve thc placement or proposed placement of lill? Yes No 

If Yes, the comnruniry must be able to certify that the area to be removed from the special flood hazard area, to include any structures or proposed structures, 
meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the NFlP regulations set forth at 44 CFR 
60.3(a)(3), 65.5(a)(4), and 65,6(n)(14). Plcase see the MT-2 instructions for more information. 

3. For LOMRICLOMR requests, is the regulatory floodway being revised? H Yes NO 

I I Ycs altacn e#nanllcn of reydator) IlooaMay redlson not I calloli. As per t'aragrapn 65.7 b , ( l ,  of lhc NF P fleg.lal#ons, notil cat on s reqJ re0 
lor rrq~.ests  nvo.vmg rods ons  lo !he rey.latory I ooanay. (hol  r cq~ i r co  lor rev slons to approx male to,-ann.vdl-cnallce l l ~ o d p a l ~ ~ s  i s l ~ u t e u  
Zonc A ocs onatfonl ~ n l e s s  a reu. alolv f o o o ~ a t  is oc na adoeo E emenls a t a  e x a t ~ l v ~ e s  uf reu.lalorv l i o o o ~ a v  re18s on not l~calion call oe I 

I found in t h e i l ~ - 2  iorm 2 1nstructions.j 
- - 

4. For LOMRICLOMR requests, does this request have the potential to impact an endangered specics? 

For actions authotized, funded, or being carried out by Federal or Slate agencies, please submit docttsnentation fiom the agency showing its compliance with 
Section 7(a)(2) of thc ESA. 

5. For U)MR requests, does this request require property owner notification and acceptance of BFE increases? IXI Yes No 
If Yes, please attach proof of propelTy owner notification and acceptance (if available). Elements of and examples of properly owner notification can be found 
in the MT-2 Fonn 2 Instructions. 

' Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and  65. 



I PAPERWORK REDUCTION ACT I 

U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL 
EMERGENCY MANAGEMENT AGENCY 

RlVERlNE STRUCTURES FORM 

PLO c report ng n-men lor tn~s form ts esl#lnateo lo aieraye 7 t lu~rs per respollse Toe 04roen est male inc t.des !he Isme for revicu.ng nslrLctlons. 
searcn ny ex sllny data so.rccs galncr ng and ma nlalning lne needeo oala, and comp olng, rev ow ng, and suuniltl ny ttie form. Yo.1 are no! 

0.M.B NO. 1660-0016 
Expires: August 31,2007 

required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction 
Project (1660.0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not 
send your completed survey to  the above address. 

Flooding Source: Cline Creek Tributaries X i ,  X2, X3, X4A, X4B, X5, C6, C8 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate section@) for each Structure listed below: 

I Channelization ............... complete Section B 
BridgeICulvert ................ complete Section C 
Dam ............................... comDlete Section D 

I .e/ee F ooowa compere Secl~on E 
Sea tnetlt I ratrspori colnpale Sectlon F ( I  req. rso) 

Description Of Structure 

1. Name of Structure: Arch Culverts on Tributary C8 at Circle Mountain Road 

Type (check one): Channelization IXI BridgeICulvert Levee/Floodwall Dam 

Location of Structure: Circle Mountain Road over Cline Creek Tributary C8 in Maricopoa County, Arizona 

Downstream LimiffCross Section: 0.334 

Upstream LimiffCross Section: 0.379 

2. Name of Structure: Box Culverts on Cline Creek Tributary C6 at 12th Street 

Type (check one): Channelization !X BridgeICulvert LeveeIFioodwall Dam 

Location of Structure: 12th Street over Tributary C6 at 12th Street 

Downstream LimiffCross Section: 0.747 

Upstream LimiVCross Section: 0.759 

1 3. Name of Structure: HECMP Culverts on Tributary C8 at 12th Street 

Type (check one) Channelization BridgeICulveri LeveeIFloodwail Dam 

Location of Structure: 12th Street over Cline Creek Tributary C8 in Maricopa County, Arizona 

Downstream LimiffCross Section: 0.805 

Upstream LimiVCross Section: 0.81 1 

NOTE: For more structures, attach additional pages as needed. 



C. BRIDGEICULVERT 

Flooding Source: Cline Creek Tributary C6 

Name of Structure: Box Culverts on Tributary C6 at 12 Street 

1. This revision reflects (check one): 

IXI hew br age CL ven ,101 tnoueeu n lne FIS 
Mod Ilea brloge culgen prev o ~ s  y mode ed 11 tne TIS 
hen a8lalys s of orldgc c ~ .  vcrl prc~lous y moas cd n ttle FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

I 3. Attach plms ol the slructulcs certified by a registered professional engineer. The plan dclail and information should include the following (check the 
infol.mation that has been provided): I 
rn Dimensions (height, width, span, radius, length) 
rn Shape (culverts only) 
IXI Material 

Beveling or Rounding 
!X Wing Wall Angle 
!X Skew Angle 
IXI Distances Between Cross Sections 

Erosion Protection 
[XI Low Chord Elevations - Upstream and Downstream 
IXI Tow of Road Elevations - Uwstream and Downstream - 

S l r ~ c l ~ r o  lnwcrl F cvat 011s - Lvslreatn ana Donnsltnam 
IXI Slrealn 11ve-r Lle#alot~s - ..l)streatn ano Donnslrcar 
IXI Cross-Section Locations 

1 4. Sediment Transport Considerations I 
I Was sediment transport considered? Yes IXI No If yes, then fill out Section F (Sediment Transport). 

If No, then attach your explanation for why sediment transport was not considered. I 
C. BRIDGEICULVERT 

Flooding Source: Cline Creek Tributary C8 

Name of Structure: Arch Culverts on Tributary C8 at Circle Mountain Road 

3. This revision reflects (check one): 

rn Ncw oridge c~lvert no1 rnoaeeu in me F S 
Moat1 eo uridqe c~ l ven  prev o.slf tnocleeo n tne F S 
New analysisof bridgelculvert p~eviously modeled in the FIS 

4 rlfdra.. c moael usea to ana yze tne slr.cl..re (e g IlEC.2 wtn speca or oye ro,line WSPllO n Y 8 )  n 'C-RAS 
f dflere!!r lll~!l oydra.. c ana ys s lor lne loo0 og source L S I  f y  hlly i!le l1)ural.l.c ana ysls 1.sen tor Inn l.oooiny source COJO ool atlalyze lhn 

structures. Attach justification. 

3. Attach plans of the structases certified by a regisleled professional engineer. The plan detail and information should include the following (check the 
infarlnation that has been provided): 

Dimensions (height, width, span, radius, length) 
Shape (culverts only) 
Material 
Beveling or Rounding 
Wing Wall Angle 
Skew Angle 
Distances Between Cross Sections 

Erosion Protection 
rn Low Chord Elevations - Upstream and Downstream 
rn Top of Road Elevations - Upstream and Downstream 
rn Structure Invert Elevations - Upstream and Downstream 
rn Stream Invert Elevations - Upstream and Downstream 
rn Cross-Section Locations 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes IXI No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 



I Flooding Source: Cline Creek Tributary CB 

Name of Structure: Arch Culverts on Tributary C8 at 12th Street 

5. This revision reflects (check one): 

I [XI hew br age c w e n  IIUI tnooeleo n lne F S 
Moulf eo br~dgc cLlven prev o ~ s l y  !!lode eo n tne F.S 
he* aoa ys s of otldge c.. \erl pre~lously Inlodeleu !I the I IS 

I 6 !yor;lJ c moue bsed lo analpe the slr~clure (e y nCC-2 WIIII sptcal Dlldge ru.1 na, WSPRO, rlY0, nCC-RAS 
If d flerenl lnan h)araJI L alla ys s for the f ood ng sodice  st fy Any tne nyoraJ c ana ys s ,sea for lne flooofng soLlce co.. a no1 ana yLe the I 
structures. Attach justification. 

3. Attach plans of lhc structures cet.tified by a registered professional engineer. The plan detail and informalion should include the following (check the 
infot.rnetion that has been provided): 

[XI Dimensions (height, width, span, radius, length) Erosion Protection 
[XI Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
IXI Material IXI Top of Road Elevations - Upstream and Downstream 

Beveling or Rounding IXI Structure Invert Elevations - Upstream and Downstream 
Wing Wall Angle IXI Stream Invert Elevations - Upstream and Downstream 

[XI Skew Angle [XI Cross-Section Locations 
[XI Distances Between Cross Sections 

1 4. Sediment Transport Considerations I 
I Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport). 

If No, then attach your explanation for why sediment transport was not considered. I 



SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

SURVEY SUMMARY 

RBF Consulting and A-TEAM Professional Associates performed horizontal and vertical control 
surveys as well as airborne GPS positioning for the topographic mapping for this project. Field surveys 
were carried out between the dates of March 2002 and June 2002. RBF field crews worked under the 
direct supervision of Dan Mardock, RLS. A-TEAM field crews worked under direct supervision of 
Stoney Wahl, RLS. The RBF project number for this project is 45-101 145.002. Additional field 
surveys were conducted in May 2005 and June 2006 for the purpose of as-builting structures modeled in 
the hydraulic analysis. Additional field surveys were also conducted during December, 2006 to verify 
conditions at two recently-built homes and at an existing home. The structure field surveys and follow- 
up home surveys were performed under the direct supervision of John Stock, RLS of the FCDMC and 
were conducted in the same horizontal and vertical datum as the topographic mapping discussed below. 
Structure field survey notes and data are included in Appendix C along with the attendant as-built 
drawing. 

The fieldwork for the topographic mapping for this project was divided into two geographical 
sections. RBF Consulting surveyed the area south from the Tonto National Forest to approximately 
Carefree Highway, and east of 1-17 to Cave Creek. A-TEAM surveyed the area from Carefree - 
Highway south to Adobe Dam and west of 1-17, 

The survey data in this project is presented in the North American Datum of 1983 (NAD 83), 1992 
epoch central Zone of Arizona %ate Plane Coordinate System. Elevations are referenced to the 
North American Vertical Datum of 1988 (NAVD88). 

This survey included a primary ground control network and "blind panel" quality control points. 
The primary network consisted of 47 horizontal and vertical points to be used for photogrametric 
control. The quality control survey consisted of 72 blind panel control points used to independently 
verify the mapping. This was accomplished with the use of GPS static and Real Time Kinematic 
techniques. The photogrammetric ground control was minimized with the use of airborne GPS 
techniques. 

Horizontal control 

In the area encompassed by this project survey teams recovered 10 GDACS control monuments 
with coordinates published by the Maricopa County Department of Transportation (MCDOT). 
These points were observed by MCDOT between 1998 and 2000. This was a part of their Geodetic 
Densification and Cadastral Survey (GDACS) project. The horizontal positions of these 
monuments have been accepted by the National Geodetic Survey (NGS) and have been given a 
horizontal order of B. The published values are related to NAD83 (1992) 

IrDS of Cline Creek Tributaries, 
K D  2005C024, Work Assignment 2 
JE Fuller/Ifydrolugy & Geomorphology, Inc 



Vertical control 

The same monuments that were used for horizontal control have a vertical component provided by 
MCDOT. The elevations were established by determining an ellipsoidal height by GPS observation 
and referencing this to NAD83. The orthometric height was then determined using a high- 
resolution geoid model (geoid 99) with precise GPS observation and processing techniques. The 
NGS publishes these results as Third Order Class I1 ellipsoidal heights. Since this is not given a 
vertical order additional vertical control was used to verify vertical tolerance of minimum third 
order accuracy. Surveyors recovered four NGS and FEMA benchmarks to accomplish this. 

Outline of survey procedures 

A primary control network was designed which included 10 recovered control monuments and 37 
new monuments. A GPS observation schedule was then set up to ensure strong geometric figures 
and redundant measurements. The resulting data were put through a least squares adjustment to 
analyze data and produce final positions. Additional measurements were made to the NGS and 
FEMA published benchmarks to verify vertical control. This information is provided in the edge 
matching and control comparison chart in appendix "C" 

The blind panel quality control network consisted of an additional 72 points. These were intended 
to cover the project uniformly. It was decided to set these points on or near the section corners 
within the project for approximate one mile spacing in the quality control grid. Both static and real 
time kinematic (RTK) GPS methods were used to obtain measurements for this network. The RTK 
method involves a radio link between the GPS receivers, which allows us to analyze data while in 

In order to obtain accurate results from the aerial photography, a mix of static and continuous 
kinematic GPS methods were used. A static network was established on primary ground control 
points. These data were processed in conjunction with data collected by a receiver in the plane. 
The receiver in the plane collected data kinematiclly, allowing the photogramatist to determine it's 
position at any given time. The receiver also marked the time when a photo was taken. With this 
information the mapper could determine the location of the photo lens at the time of the photograph. 

As an aid to the photogramatist, several control points from previous projects surrounding this one 
were recovered and observed relative to this survey control. Those points are shown on the 
edgematch and control comparison chart with accompanying map in appendix "C" Positions 
measured for this project are compared with positions reported for the same points in the previous 
mapping projects. 

Equipment 

Fieldwork was performed using Trimble 4000 series receivers (4000ssi, 4700,4800). Compact 
LlIL2 antennas with ground planes were used where external antennas were needed. All antennas 
used collect Ll/L2 and p-code. These antennas are designed to help eliminate multipath and 
unwanted noise from the observation data. Trimmark I1 radios were used for RTK work. Trimble 
Geomatics Office version 1.5 software was used to process field data. Star*Net-Pro Version 6.0.1 8 
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software was used to perform a least squares adjustment of the static measurements. This allowed 
the surveyors to analyze the quality of both the field measurements and the network. 

Static procedures 

Where the static survey method was used, the surveyor designed procedures to eliminate errors and 
have confidence in the results. A GPS observation schedule was made to ensure strong geometric 
figures and redundant measurements. Each point was occupied twice. Each occupation was at least 
fifteen minutes on short baselines (under 8 kilometers) and thirty minutes on longer baselines. A 
minimum of three points were occupied simultaneously so that geometric closures could be 
performed. Fixed height tripods were used whenever possible to eliminate antenna height errors. 
When fixed height tripods were not used a measurement from the monument to the antenna was 
made before and after the session. If the next occupation scheduled for that receiver was to be on 
the same point it would be taken down and set up again before the next session to provide a quality 
check on the set up. Observation logs were filled out for each session. These included the height 
of the antenna, the offset from the monument to the aerial panel, the start and end time of the 
session, the receiver serial number, and the name of the field personnel. 

The data from these sessions were then processed using Trimble Geomatics Office version 1.5. 
This program produced measured baselines between the points. The swyor  could then run 
geometric closures to check the data. The surveyor used Star*Net version 6.0.18 to perform a least 
squares adjustment on the baselines. This allowed the surveyor to verify the quality of their 
measurements and produce final positions for project control. 

a 
RTK methods 

Where RTK survey methods were used, the surveyor chose a field procedure that would minimize 
human error and account for the possibility of erroneous results the RTK method could produce. A 
base station receiver was set up on a fixed height tripod on a control point. A radio link was then 
set up to broadcast its location to a second (rover) receiver. The rover would then gain initialization 
"on the fly". This means that it has determined its differential position from the base receiver. The 
rover receivers were set up on fixed height poles with bipods. A 90 second measurement was taken 
on another control point to verify that the setup is correct and that the RTK results are consistent 
with the static work. Each point located with RTK was then measured for ninety seconds. The 
receiver was then forced to physically loose lock with the satellites and then re-initialize at least 40 
feet from where it gained initialization the first time. This forces it to use a different set of data to 
solve for its position. The monument was then measured for another ninety seconds. The results of 
the two measurements were then compared for quality assurance. 

GPS control for photogrammetric work 

Three separate flights were performed to cover the project. At least three primary base station 
points were selected to provide coverage of the project during the flight. For each flight, receivers 
were set up on these points to collect static data at a one second epoch rate. A receiver was also 
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installed in the airplane. This receiver collected continuous kinematic data at a one second epoch 
rate. The difference between static and kinematic survey being that a static observation is collecting 
data for a precise location at a stationary point and the kinematic observation is producing a new 
location for each epoch in a moving receiver. The receivers were run for at least fifteen minutes 
before the plane moved and continued until fifteen minutes after the plane was parked. The data 
collected while the plane was not in motion allowed us to verify that the receiver in the plane was 
initialized properly. During the flight an event recorder marked the time each photograph was 
taken. The data were then processed in the Trimble Geomatics Office v1.5. The static data from 
the control points were first processed and run through a minimally constrained least squares 
adjustment. This allowed us to verify the quality of the data and to detect any setup errors that may 
exist. Then the data were processed between the control stations and the receiver in the plane. The 
baselines were first processed forward (from the control stations to the plane). Then backwards 
(from the plane to the control stations). This verified that the software used the correct integer count 
to solve for the location of the plane. The data were then processed a third time allowing the 
software to choose which direction produced the best statistical results. The resulting coordinates 
from each processing session were then compared. Using the time mark taken at each photo the 
photogramatist could then determine the location of the antenna in the plane when each photo was 
taken. With this the surveyor provided Cooper Aerial Survey Company (Cooper) with state plane 
coordinates and orthometric heights in NAD83 NAVD88 for the phase center of the GPS antenna 
and the exact timing of each photo event. 

3.2 Mapping 

Topographic mapping at a scale of 1-inch equals 200 feet with a 2-foot contour interval and aerial 
photography was provided by Cooper of Phoenix, Arizona, under contract with the FCDMC. 
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SECTION 4: HYDROLOGY 

4.1 Discharge Rates 
The Cline Creek Tributaries were modeled using the hydrology results reported from the 
effective study (reference 1). The rainfall-runoff model for the effective study was run using the 
U.S. Army Corps of Engineers HEC-1 computer program. Table 4 shows the total discharge 
rates taken from the effective study and corresponding HEC-RAS cross section locations within 
each tributary. 
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X3 
X4A - Reach 1 
X4A - Reach 2 

X4B 
X5 

4.2 References 

1. Floodplain Delineation Study of Cline Creek and Tributavy Washes, Between Skunk 
Creek and the Tonto National Forest, Michael Baker, Jr., Inc., 1990. 
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399 
139 
301 

1.168 
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0.287 
0.525 
0.975 

0.013 
0.327 
0.033 
0.054 
0.393 



SECTION 5: HYDRAULIC ANALYSIS 

0 
5.1 Method Description 

The U.S. Army Corp of Engineers HEC-RAS v. 3.1.3 was used to perform step-backwater 
profile calculations for approximately 9.7 river miles of Cline Creek Tributaries. Cross section 
spacing depends on the variability of the channel geometry along the study reach. On average, 
the cross section spacing is approximately 160 feet. Floodways were developed using 
encroachment method 4 (equal conveyance encroachment) and converted to encroachment 
method 1. 

Cross section data were collected from the base map using various software tools available in 
AutoCAD Land Development Desktop 2005. The base map used included that described in 
Section 5.2 (below). 

5.2 Work Study Maps 

The detailed delineation for Cline Creek Tributaries is presented on I"= 200', 2' contour interval 
base mapping that was flown 5/02/2002; aerial photography dated January and February, 2006 is 
also shown on the work map. The work study maps and index sheet are presented with this 
Technical Data Notebook (TDN) on 6-24"x36" sheets. Reduced-scale copies of the work maps 
are included on the following pages. The full-size sheets are contained in Volume 2 of the TDN. 

The work maps include cross-section locations, floodplain and floodway boundaries, zone 
designations, road names, state-plane coordinate grid, section lines, and stream names. 
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5.3 Parameter Estimation 

HEC-RAS v3.1.2 was used to determine the flow width and depth for each cross section. This 
model is based on the Manning's equation: 

Where: 
Q = 100-year discharge in cubic feet per second (cfs) 
A = The cross-sectional area of the cross section at the corresponding depth in square feet 
n = Manning's roughness coefficient 
R = Hydraulic radius in feet 
S = Friction slope 

5.3.1 Roughness Coefficients 

Manning's roughness coefficient (n value) describes the friction attributable to the channel, 
banks and overbank areas. The n value generally varies with depth of flow, so it is determined 
assuming a flow depth associated with the 100-year discharge. 

Manning's "n" values were determined using the methodology outlined in the USGS report 
titled, "Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in 
Maricopa County, Arizona" by B.W. Thomsen and H.W. Hjalmarson, (April, 1991)~, herein 

@ referred to as the FCDMC method. 

Field reconnaissance was undertaken to photograph typical reaches in the study area and to 
document channel and overbank conditions on January 2oth, 2005 with a follow-up 
reconnaissance to a newly built culvert on May 15,2006. The findings of this field investigation 
are summarized in a separate Manning's n value report produced by JEF for this study for the 
FCDMC (see Appendix A). 

Due to the highly variable nature of the channel and overhank conditions in these study reaches, 
the Manning's "n" values shown in the reconnaissance report represent typical reach average 
conditions only. The HEC-RAS option for assigning horizontal variation in n values was used 
extensively to reflect the highly variable nature of single lot development that dominates this 
study area. 

Manning's "n" values were increased by 0.005 above the Manning's values that were determined 
based on static (non-dynamic) physical conditions reflected in the reconnaissance report 
(Appendix A). The 0.005 increase in the friction loss coefficient was applied to account for 
dynamic bedforms which are expected based on field observations of poollriffle sequences; an 
indicator that the system flows at or near critical depth during formative flow events. 
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5.4 Cross Section Description 

Cross section data were sampled from the digital terrain model associated with the base map 
using various software tools available in AutoCAD Land Development Desktop 2005. The base 
map used is described in Section 5.2 (above). Ground geometry for cross sections immediately 
upstream and downstream of surveyed structures has been updated based on the survey. The 
ground geometry for the following cross sections was enhanced in the low-flow areas using 
survey data from the December, 2006 follow-up survey data provided by the Flood Control 
District of Maricopa County. 

Cross sections are labeled according to river mile increasing in the uustream direction. For this - - 
study, cross sections where placed at an average interval of approximately 160 feet. Cross 
section stationing is from left to right if viewed in the downstream direction. Individual cross - - 
section stationing is with respect to the hydraulic baseline being the 10,000 station. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and drop analysis 

No hydraulic jump or drop analyses were conducted in this study. 

5.5.2 Bridge or Culverts 

Small culverts (24" diameter or less) associated with private drives were not analyzed in this 
study. There are three significant hydraulic structures located in this study; two located on 
Tributary C8, and one located on C 6  The largest of these structures. a two-cell 2 5 . ~ 5 '  con-arch, 
is located at Circle Mountain Road on Tributary C8 (River Station 0.357). The second structure 
is a 7 cell 7'x4' reinforced concrete box culvert located at 1 2 ' ~  Street on Tributary C6 (River 
Station 0.753). The last structure is two approximately 54"x40" HECMPs located at 12 '~  Street 
on Tributary C8 (River Station 0.807). 

5.5.3 Levees and Dikes 

There are no levees or dikes within the project area. 

5.5.4 Islands and Flow Splits 

In general, small islands resulting from short divided flow reaches were not delineated on the 
workmaps. Significant islands that were delineated in the previous study and that were also 
determined to be above the computed water surface elevation in the new study were delineated. 

Lateral weir overflows were modeled at 7 locations using the HEC-RAS lateral stmcture 
option. The lateral structure option was chosen for these reaches because the flow breakout type 
is most similar to weir overflows. Two are located on Tributary C8 at River Stations 0.413 and 
0.395, four are located on Tributary X1 at River Stations 0.545,0.420,0.390, and 0.173 (Split 2 
reach), and one is located on Tributary X4A at River Station 0.170. Flows from these breakouts 

@ eventually return to the system. 
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For all these lateral structures, the lateral weir calculation was set to be optimized in HEC-RAS 
in order to determine the amount o f  flow that is able to escape from the immediate study reaches 
via weir overflow The discharge values reported on the work maps are the optimized values. 
The HEC-RAS contains both an optimized plan and a non-optimized plan. For purposes of 
delineating the 100-year floodplain boundary, however, the non-optimized calculation results 
were used in order to solve for the more conservative i.e., higher, computed water surface 
elevation i.e., the discharge in the main channel is not reduced by the weir overflow amount. 
Table 5.5.4.1 shows the optimized discharges that are expected to escape at these lateral weir 
overflows; these are reported on the work maps. Table 5.5.4.2 shows the non-optimized lateral 
weir overflows 

A uniform weir coefficient of  2.0 was used throughout this study. Published experimentally- 
derived weir coefficients, in the range of 2.3 to 3.8 are based on studies using weirs made of 
concrete and steel with widths up to 15 feet. The weirs encountered in this study are much wider 
than these and contain obstructions such as brush, trees, fences and sheds. For this reason, a 
slightly lower weir coefficient of 2.0 was chosen in order to more conservatively take into 
consideration these surficial irregularities and to ensure slightly conservative computed water 
surface elevations in the Cline Creek Tributaries. 

1 Station 1 i-f-1 I 1 
- 

Table 5.5.4.1, Optimized Lateral Structure Summary Table 

* Note: The optimized computation failed to converge. 

flow lC 
C8 
C8 

Table 5.5.4.2, Non-Optimized Lateral Structure Summary Table 
Weir Weir 

Q Max 

Weir Top River Q Leaving 

0.41 3 
0.395 
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Weir 
Max 
Depth 

Q 
Downstream Q Weir River 

flow 1 
C8 

Weir 
Avg 

Depth Q US 

2280.00 
2267.84 

0.413 
0.395 

12.27 
5.76 

2280.00 
2280.00 

2267.84 12.27 
2262.15 5.76 

13.36 
6.23 

87.99 
2 1.24 

2280.00 13.36 
2280.00 6.23 

0.44 
0.44 

0.14 
0.24 

96.37 
21.98 

0.45 
0.45 

0.14 
0.25 



For the purpose of this study, main stem discharges downstream of lateral overflows were not 
decreased by the amount of the lateral overflow. This was done in order to conservatively 
compensate for modeling uncertainties and to account for the fact that all of the lateral overflows 
eventually return to each system. 

A Split flow occurs at River Station 0.322 on Tributary XI and rejoins at River Station 0.163; it 
is labeled "Split 1". The flow split distribution for split one was determined by balancing the 
energy grade elevations at cross sections 0.161 of X1 Split 1 and 0.309 of X1 Reach 2. 

The river reach named "Tributary X1- Overflow 1" receives the weir overflow from lateral 
structures 0.390 and 0.420 of Tributary X l ,  Reach 1. The upstream tie of Overflow 1 to 
Tributary XI, Reach 1 is defined by the upstream and downstream weir stations for the 
supplying weirs. 

5.5.5 Ineffective Flow Areas 

The effect of ineffective flow areas was simulated by increasing the Manning's u value in those 
areas of the cross section thought to be ineffective and by utilizing the ineffective flow options 
available in HEC-RAS 3.2. 

5.5.6 Supercritical Flow 

Supercritical flow does not occur for significant lengths along any reach in this study, however, 
flow defaults to critical at many cross sections. 

In all reaches, model stability was checked for the sub-critical profile and the methodologies 
recommended in Arizona State Standard for Supercritical Flow 3-94 were used. Overall, the 
model passes the state standard tests for subcritical stability, including the rule of thumb of 
velocity head being 113 or less of the depth (average velocity head = O.l8*hydraulic depth for 
this study). To accomplish this, cross section spacing was kept to an average of 160 feet and 
Manning's "n" values were increased by 0.005 above the Manning's values that were determined 
based on static (non-dynamic) physical conditions. The 0.005 increase in the friction loss 
coefficient was applied to account for dynamic bedforms which are expected based on field 
observations of poollriffle sequences; an indicator that the system flows at or near critical depth 
during formative flow events. The average Froude number for all study reaches is 0.84. 

5.5.7 Starting Water Surface Conditions 

The starting water surface elevation for Tributary C8 is set equal to the average 100-year 
computed water surface elevation of Cline Creek at the confluence with Tributary C8; 2082 feet 
NAVD88. A normal depth starting condition using a slope of 0.040 ftlft yielded a lower and less 
conservative 2081.27 feet NAVD88 which is the critical depth default. 

The starting water surface elevation for Tributary X5 is based on normal depth with a slope of 
0.019 ft/ft; yielding a 100-year computed water surface elevation of 2157.3 feet. The known 
water surface option, utilizing the average 100-year Cline Creek computed water surface 
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elevation at the tributary would yield a lower (supercritical equivalent) value of approximately 
2156 (critical depth = 2157.2) 

All other tributary boundary conditions are determined automatically by the HEC-RAS junction 
routine. 

5.6 Floodway Modeling 

Using HEC-RAS per Arizona State Standard 3-94, a method 4 profile (equal conveyance 
encroachment) was initially run with a one-foot surcharge target to define the floodway. 
Floodway surcharge targets for individual cross sections were adjusted to eliminate surcharges 
less than zero for computed water surface elevations and greater than one foot for total energy 
elevations. Additionally, no encroachment was allowed that would result in the energy grade 
being increased by one (1.0) foot. Encroachment Method 1 was also used subsequently to refine 
the method 4 floodways, especially along reaches with a disparity of overbank conditions from 
one side to the other (i.e., left overbank area broad and shallow, and right overbank area limited 
by locally resistant features such as cut banks or cliffs). Where the method 4 encroachment 
yielded reasonable results, no further modifications were made. 

No encroachment is recommended at several locations for 2 reasons; 1) these reaches are 
sufficiently narrow as to make what little encroachments were attainable to be insignificant and 
impractical with respect to the scaling on the work map and 2) encroachment in certain reaches 
resulted in only unacceptable negative surcharges. Additionally, to accomplish sound floodplain 
management goals, the floodway of Tributary X1 in the vicinity of Split 1 was set to equal the 
floodplain in order to avoid disruption of the flow distribution attributable to encroachments in @ the vicinity of the split. As such, the following reaches do not have assigned floodway fringes. 

Tributary X1 from River Station 0.459 to 0.561 
Tributary XI from River Station 1.093 to 1.270 
Tributary X2 from River Station 0.857 to 1.028 
Tributary X5 from River Station 0.688 to 0.745 
Tributary C8 at River Station 0.15 1 
Tributary C8 from River Station 0.334 to 0.505 
Tributary C8 from River Station 0.583 to 0.691 
Tributary C8 from River Station 0.709 to 0.725 
Tributary C8 from River Station 2.023 to 2.090 
Tributary C8 from River Station 2.526 to 2.595 
Tributary C8 from River Station 2.928 to 2.959 

5.7 Special Problems Encountered During the Study 

No special problems were encountered during the performance of this study. 

5.8 Calibration 

* No hydraulic calibration was performed during this study. 
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5.9 Final Results 

a 5.9.1 Hydraulic analysis results 

Approximately 9.7 miles of detailed floodplain and floodway analyses have been performed, 
including 330 cross sections. A summary of the hydraulic analysis results are provided in the 
following HEC-RAS Summary tables below. Appendix E presents cross section plots along with 
the detailed geometry input and output data. 

The following table (Table 5.9.1) presents a comparison between effective study and new study 
computed water surface elevations at coincident BFE lines and cross sections. 

Table 5.9.1: Comparison of Computed Water Surface Elevations (Effective vs New) 
River Effective (NGVD29+1.74 R) 

Station 2006 CWSEL CWSEL Effective BFE Change in 
Tributary (mile) Type (NAVD 88) (NGVD 29) (NAVD 88) WSEL (ft) 
C8 2.959 Cross-Cross 239 1.7 2389.5 2391.2 0.5 
C8 2.61 8 BFE-Cross 2349 2347.5 2349.2 -0.2 
C8 2.066 Cross-BFE 2282.8 2280 228 1.7 1.1 
C8 1.734 Cross-Cross 2247.4 2245.7 2247.4 0.0 
C8 0.825 BFE-BFE 2150 2150 2151.7 -1.7 
XI 1.270 Cross-Cross 2427.9 2425.1 2426.8 1.1 
X1 0.628 Cross-BFE 2310.0 2310 2311.7 -1.7 
XI 0.438 Cross-BFE 2283.1 2280 2281.7 1.4 
X2 1.028 Cross-Cross 2430.6 2422.3 2424.0 6.6 
X2 0.949 Cross-BEE 2405.7 2400 2401.7 4.0 
X2 0.655 Cross-BFE 2319.7 2320 2321.7 -2.0 
X2 0.569 Cross-BFE 2301.2 2300 2301.7 -0.5 
C6 1.525 Cross-Cross 2219.6 2218.4 2220.1 -0.5 
C6 0.946 Cross-Cross 2158.9 2158.5 2160.2 -1.3 
X3 1.168 Cross-Cross 2319.0 2314.1 2315.8 3.2 
X3 1.01 1 Cross-BFE 2281.5 2280 228 1.7 -0.2 
X3 0.91 3 BFE-BFE 2262 2260 2261.7 0.3 
X4A 0.812 Cross-Cross 2195.9 2194.1 2195.8 0.1 
X4A 0.740 Cross-BFE 2181.6 2180 2181.7 -0.1 
X4A 0.305 BFE-BFE 2131 2130 2131.7 -0.7 
X4B 0.053 Cross-Cross 2136.2 2135 2136.7 -0.5 
X5 1.087 Cross-Cross 2259.6 2258.7 2260.4 -0.8 
X5 0.470 BFE-Cross 2166 2165.5 2167.2 -1.2 

Changes in the computed water surface elevations (CWSELs) are a reflection of previously 
identified errors in the effective HEC-2 modeling. Some of these errors were the result of 
incorrect cross section geometry i.e., geometry that did not match the effective topographic data 
shown on the effective study work maps. Additionally, the effective topographic mapping is 
likely the source of much of the differences as it has a 4-foot contour interval. Another possible 
general factor that may contribute to the elevation differences may be attributable to effective - 
map projection distortions. Following is a more specific explanation for those changes in 
CWSEL greater than 1'. 
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C8, 2.066 
This is a comparison of an effective BFE line to a revised cross section CWSEL. The effective 
BFE line actually crosses the new cross section alignment. The large discrepancy may also be 
the result of an inaccurately placed BFE line. 

C8, 0.825 
This is a BFE to BFE comparison with the line alignments being very close. It is possible that 
there is an inaccuracy in the effective BFE placement that has exacerbated the CWSEL 
difference. 

Xl,  1.270 
This is a cross section to cross section comparison at the upstream limit of the study. There is no 
additional explanation for the discrepancy. 

XI, 0.628 
This is a comparison of an effective BFE line to a revised cross section CWSEL. The effective 
BFE line actually crosses the new cross section alignment. The large discrepancy may also be 
the result of an inaccurately placed BFE line. 

XI, 0.438 
This is a comparison of an effective BFE line to a revised cross section CWSEL. The effective 
BFE line actually crosses the new cross section alignment. The large discrepancy may also be 
the result of an inaccurately placed BFE line. 

X2, 1.028 
This is a cross section to cross section comparison. The 6.3 foot difference in the lowest 

@ elevations is the likely cause to the large difference here. 

X2,0.949 
This is a comparison of an effective BFE line to a revised cross section CWSEL. An inaccurate 
effective BFE line is suspected as the reason for this large difference. 

X2, 0.655 
This is a comparison of an effective BFE line to a revised cross section CWSEL. An inaccurate 
effective BFE line is suspected as part of the reason for this large difference. Another likely 
factor is that there is an abrupt ground profile slope break at this location that is not accounted for 
in the effective model by addition of additional cross sections. 

C6, 0.946 
This is a cross section to cross section comparison. There is no additional explanation for the 
discrepancy. 

X3, 1.168 
This is a cross section to cross section comparison. The 3.5 foot difference in the lowest 
elevations is the likely cause to the large difference here. 

X5, 0.470 
This is an effective cross section to revised BFE comparison. The new BFE line crosses the 
effective cross section line. There is no additional explanation for the discrepancy. 
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SECTION 6: EROSION AND SEDIMENT TRANSPORT 

NO erosion or sediment transport analyses were conducted as part of this study. 
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SECTION 7: DRAFT FIS REPORT DATA 

7.1 Summary of Discharger 
See Chapter 4 and Table 4 for detail regarding the origin of the discharges presented below. 
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7.2 Floodway Data 
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7.3 Annotated Flood Insurance Rate Maps 

See Exhibit C, Volume 2 of this TDN. 



7.4 Flood Profiles 
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APPENDIX A: REFERENCES 



A.l  Data collection summary 

Historical Flooding Informalion 

No historical flooding information was readily available for this project area 

As-Built Plans for Existing Structures: 

No as-built plans have been collected for this project. However, a survey of the bridge at New River 
Road was performed and the data were incorporated into the HEC-RAS model. The survey data and 
as-built results are included in Appendix C. 

FEMA Flood Hazard Boundary Maps, LOMAs, LOMRs: 

Cline Creek is located within FEMA community ID 04013C. FIRM panel numbers located within 
the study area include 0390 F and 03956. 

Other Pertinent Data: 

GIs data supplied digitally by the Flood Control District of Maricopa County included: 

Roads and section lines for the project area 
Digital topography by Cooper Aerial of Phoenix, Arizona. Flight Date: May, 2002, Projected 
by the Maricopa County Flood Control District from NAD 27 to NAD 83 
USGS DEM data in the project area in comma detimited text projected by the ~ & i c o p a  
County Flood Control District from NAD 27 to NAD 83 
USGS DRG data for the project area, projected by the Maricopa County Flood Control 
District from NAD 27 to NAD 83. 

Stream Gauging: 

There are no stream gauges located within the project area. 

Precipitation Gauging: 

No precipitation gage data was used in this study. 

Future Drainage Improvements: 

There are no significant known future drainage improvements in the project area. 
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Memorandum JE Fuller1 Hydrolow & Geomorphology, Inc. 

DATE: June 24,2005 
Afshin AhouraiyanIFCD - Project Manag r 

FROM: Brian R. Isennan, P . E . x >  ,7/1i+ /d 5 
RE: Cline Tributaries Floodplain Delineation Study, Response to District 

Comments 
CC: Brooks Dillard, E.I.T. 

The purpose of this memo is to respond to comments received from Richard Harris in a 
letter dated April 1,2005. The comments are reproduced below with JEF's responses: 

Models 

I .  In order to better draw the floodplain boundary between section 1.445 and 
1.492 for reach C-8, perhaps you should add another section between them. 
Currently the boundary just east of 1.445 is not substantiated. 

Cross section 1.472 was added which resulted in a more accurate determination of the 
extent of the floodplain between sections 1.445 and 1.492. 

2. An additional section may better defirze the backwater plot as shown 
between hydraulic sections 0.648 and 0.685 on reach C8 (sheet 3). 

Cross section 0.668 was added; it was subsequently determined that 100 year floodwaters 
are contained in the main channels of all 3 sections and the backwater condition is no 
longer applicable. 

3. Section 0.015 at the bottom of reach C6 (sheet 3) doesn't appear to cross 
the entire floodplain. Should it be lengthened to do so? 

Cross section 0.015 was lengthened so that it now crosses the entire floodplain. 

4. You may want to angle hydraulic section 0.951 of reach C8 in order to 
avoid the vertical extension at the endpoint shown on the respective plot. 

Cross section 0.953 (previously 0.951) was converted from a 2 point line into a 3 point 
line and was angled to eliminate the vertical extension and provide a more accurate 
picture of channel cross section in that location. 

Study Sheets 

1. The background aerial photo should be the most current available. Try 
using that instead, and show the Preliminary FW boundaries. This will help us 
determine the need for additional or moved hydraulic sections, in an effort to 
model homes out of thejloodway. 



Memo to Afshin Ahouraiyan, FCDMC 
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We should probably discuss this more during a meeting. One trick is that there are 
homes in the new aerials that aren't reflected in the older topo. For now, we have left the 
2002 photo in place. We haven't included the preliminary FW yet; there were enough 
significant changes in the FP that we thought that it would be best to have you review the 
floodplain once more before we proceed. 

2. The downstream bulging of the FP boundary @ the southern end of 
section 1.610 ofreach C8 does not make sense with respect with the downstream 
section. You shouldprobably omit the section in the model. 

More sections were added to the model in this location so as to substantiate the extent of 
high flow; this resulted in the elimination of the "bulge" that existed in the initial model. 

3. There are quite a few hydraulic sections shown on the study sheets with 
the same ID label. Please replace then with the accurate ID labels. 

All cross sections now possess unique IDS, all of which are displayed on the updated 
study sheets. 

TD (Beginning of One) 

1. It is not clear where the reaches C6A, C6B, and C6C are located on the 
study sheets (shown on the cross sectionplots). 

Reaches and reach names have changed since the initial model, but all current reaches 
will be adequately identified on the future cross section plots. 

2. The word "Severe" needs to be spelled correctly in the manning's n 
calculation sheets. 

All misspellings of the word "Severe" have been corrected in the manning's n calculation 
sheets. 

3. As noted in red ink, there appear to be several photos missing. Are they 
available? I f  not, please have written in its place "Photo not available". 

Photographs not displayed in the TDN are not available; the TDN now clarifies the 
absence of a photograph with the phrase "Photo Not Available." 

4. In the Photo Location Exhibit (I), please choose unique characters for the 
Map Legend in order to avoid confusion. 

Unique symbols have been chosen for the map legend to eliminate confusion. 
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5. There are some minor grammatical change suggestions shown in red line 
in the text. Please review. 

All grammatical change suggestions have been noted and corrected in the TDN. 

6. Please check the title quoted for the USGS roughness calc. Guideline. 

The title was checked and corrected. 

7. From the cross section plots, there appear to be a number of sections for 
which verticalflow exte~sion at the endpoints has occurred. 1 have folded the 
corners ofthose plots where I noticed such a result. However, I also noticed that 
all the sections have the same overall roughness value that is not the same as the 
calculated roughness values elsewhere in the report. Therefore, the vertical 
extension amounts shown are not accurate. Please rectzfy by using the calculated 
roughness values and then lengthening the hydraulic sections as needed. 

All cross sections that previously showed vertical flow extension at endpoints have been 
corrected. Also, custom manning's n-values were determined at each section as well so 
that study area-wide, duplicate values do not exist. 



Memorandum JE Fuller1 Hydrology & Geomorphology, Inc. 

DATE: November 29,2005 
Afshin 

FROM: Brian R. Iserman, P.E 
RE: Floodplain Delineation Study of Cline Creek Tributaries, Response to 

District Comments 
CC: Jon Fuller, P.E. 

The purpose of this illelno is to respond to comments received from the Flood Control 
District of Maricopa County (District) in a letter dated August 25, 2005. The comments 
are reproduced below with JEF's responses: 

Models 

1. My previous conment # I  from a memo to JEF date July 7, 2005 read: 

"Model results in the current submittal are in large part based upon channel 
roughness values that have neither been reviewed nor approved by the District. Per 
the SOWsection 6.4, this supporting data and calculations must be subnzitted for 
review and approval before further review ofthe Hydraulic analysis can take place. 
Please address. " 

JEF replied that an updated N value report was being supplied with the current 
submittal. However, it remains incomplete because all calculations therein show 
only three roughness values per site, while the model includes many more valuesfor 
numerous locations. In addition, the values in the report as of the date of this memo 
don't match the model input values even if one were to try and look only at major 
over bank areas in aplotted section. Without more complete substantiation of the 
values they are using, I can neither approve ofthe N value report as it stands, nor 
approve of the subsequent modeling results. Please address. 

Due to the highly variable nature of the channel and overbank conditions in these study 
reaches, the Manning's "n" values shown in the reconnaissance report represent typical 
reach average conditions only. The HEC-RAS option for assigning horizontal variation 
in n values was used extensively to reflect the highly variable nature of single lot 
development that dominates this study area. Rather than apply typical n values to entire 
reaches, we went to considerable effort to add value and accuracy to the modeling by 
making subtle horizontal adjustments to the n-values that reflect real conditions. To 
support with documentation every combination of conditions that were accounted for 
with this approach would be impractical if not impossible. 

Additional discussion was added to the n-value report and to section 5 of the draft TDN 
to further explain assignment of n values. 

2. Weir coejicient doczlmentation should not be deferred until the TDN isprovided: it 

a should be provided now, as it is part of the Hychnulic analysis. The District must 
have a conzplete hy&nulic ancrlysis documentotion given the scenario that we will 
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10 manage developnzent in the study crrec~ during the time between District approval of 
the Hydraulic analysis g d  the time that we receive the LOMR+ont FEMA. As you 
know, this cozrld be a considercrble criitozmt of time. Please provide. 

Additional documentation of weir coefficient usage has been included in draft TDN 
section 5.5.4 

3. Model descriptions sho~rld still be crdded to the culverts. Please crdd, 

Culvert descriptions have been added to the culvert description fields. 

4. A warning message opens up when you load in the HEC-RAS files that indicate 
there are multiple plans that can't be located within the file group. My guess is this is 
a leftover from modeling runs and is not now relevant. There should only be one 
plan. Please address. 

There were some other draft plans that we forgot to delete. There is only Plan 1 now. 

5. The model results still suggest a need to review the State Standards methodology for 
Supercritical Flow, document SS3-94, in terms of the final analysis. Per the 
guidelines from those Standards, the methodology must be applied f a  Sub critical 

0 
run yields Critical Depth for 40% or more section locations. I have attached a 
spreadsheet that shows this occurs at 6 of the 8 study reaches. I did further checking 
by running those models in mixed regime and then checked the changes in EG, as 
the guidelines describe must be done. I have attached my results, and they show that 
for several encroached locations along the study reaches, there is either a drop 
(negative value) in the EG of 0.5' or more, or a rise greater than 1.0'. The models 
should be revised at and around these locations in order to eliminate such results. 
Please address. 

The floodway has been revised in several reaches (especially Tributaries X4A and X4B) 
by relaxing the encroachment stations. 

In all reaches, model stability was checked for the sub-critical profile and the 
methodologies recommended in State Standard 3-94 were used. Overall, the model 
passes the state standard tests for subcritical stability, including the rule of thumb of 
velocity head being 113 or less of the depth (average = 0.18 for this study). To 
accomplish this, cross section spacing was kept to an average of 161 feet and Manning's 
"n" values were increased by 0.005 above the Manning's values that were determined 
based on static (non-dynamic) physical conditions. The 0.005 increase in the friction loss 
coefficient was applied to account for dynamic bedforms which are expected based on 
field observations of poollriffle sequences; an indicator that the system flows at or near 
critical depth during formative flow events. The average Froude number for all study 

0. 
reaches is 0.84 



A preponderance of critical sol~~tions i.e., 40% or more. does not necessarily indicate 
model instability. Critical depth is actually what we would expect from these types of 
steep bed natural water courses. 

I am un-familiar with the prescribed test involving running the model in mixed flow 
regime to look for indicators of a faulty or unstable sub-critical floodway profile based on 
changes in the energy grade. This test is not described in the state standard as I 
understand it. Per the state standard, changes in energy grade were observed for the sub- 
critical profile and were kept to less than 1.0 foot. In no case do the computed water 
surface elevation surcharge values exceed 1.0 foot or fall below 0.0 foot when rounded to 
the nearest tenth of a foot. 

Perhaps, as an alternative to the prescribed test, the District could point out the particular 
encroached delineations that are of concern; keeping an eye on the floodplain 
management goals of the District for these reaches. We would be happy to discuss this in 
more detail at your convenience and to make adjustments to the floodway profile based 
on the District's floodplain management goals. However, we believe that we have 
fulfilled our obligations and the intent of the scope of work to develop an optimized 
floodway profile for these reaches. Therefore, further floodway adjustments/analyses 
would necessitate a change of scope. 

6. The starting water surface elevation for C6, relative to the adjacent calculated 
water surface elevations at the starting section for C8 and the Cline Creek Main 
stem, should be set higher than it is right now. It should be set closer to 2084'. 
Please address. 

I disagree with the above statement. The starting water surface elevations chosen for 
Tributaries C6 and C8 (2083.5 and 2081 respectively) correspond to the average 
computed water surface elevation of Cline Creek at points on Cline Creek that are closest 
to the center of these two tributaries. This would, in effect, be the average computed 
water surface elevation across the tributary areas of Tributary C6 and Tributary C8. The 
reference to the computed water surface at C8 (2083.4) as justification for increasing the 
starting condition at Tributary C6 is problematic. The computed water surface elevation 
for C8 at the confluence is being influenced by Tributary C8 and not, as evidenced by the 
model results, by any backwater effect from Cline Creek. Tributary C6, on the other 
hand, is highly sensitive to the computed water surface elevation of Cline Creek instead 
of the slope of its own channel. 

The starting water surface conditions have been left as they are for these two tributaries. 

7.  In the main model Description, please expand on the name of the consultant and 
date ofthe efective study hydrology. Also, the FCD contract number should be 
checked and completed. Please address. 
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Hydrology is from the effective study titled Flood Delineation Study of Cline Creek and 
Tributary Washes, FCD 89-15 performed by Michael Baker Jr. Inc, April, 1990. This 
informatioil has beell added to the maill illode1 description field. 

Report: 

1. Please modzfl the description in section 5.6 to address the application of the State 
Standard for Supercritical Regime, and what was done within the model, 
accordingly. 

Additional documentation has been added to Sections 5.5 and 5.6. 

2. Until the work has been ordered tojnalize the analysis in a TDN, it would be 
useful to have both a temporary Table of Contents and a Temporary References 
section. Please add them. 

This has been added, 

3. Within section 5.6, please discuss the criteria used to not encroach in some areas 
for the profile 2 run, including where those areas are. 

a This has been added. 

4. Please add tabbed dividers to thejnal  drafr of the analysis (before the TDN). 

This has been done. 

5. If would clarzfi the purpose of the lateral structures ifyou would add a brief 
explanation for each location within section 5.5.4, ahead of the lateral weir table. 

The purpose and explanation for all the lateral structures is identical. I have added this 
explanation in section 5.5.4. 

6. Please add a table number and title to the lateral structures table. Also, please 
add the next section downstream ofeach structure to the table, to show the effect 
on discharge due to lateral outjlow. 

I have added a second non-optimized table as well as the requested table numbers, titles 
and additional column. 

7.  Per the modeled results, the water surface elevations at the top of Split I are not 
balanced as described at section 0.161 o fX l  Split I and section 0.309 o f X l  
Reach 2 - there is a 0.1 ' elevation dqerence. Please address. 

After reconsidering this split analysis, I decided to re-analyze the balance with respect to 
energy grade. I have re-worded the docuinentatioil in section 5.5.4 to reflect this. 



Study Sheets 

1. Either a cover sheet shotlld be added to the study sheets to dejne the reach names 
per sheet neln~ber, or the individual sheet index mcps should hrrve the reach 
names/numbers labeled on them. The cover sheet is preferred, and this shozlld be 
done before starting on the TDN Please address. 

The reach names have been added to the individual sheet indexes. 

2. The reach labels on the study sheets should be enlarged and moved away from the 
Hydraulic baselines so that they are more legible. Please address. 

The labels have been moved and made as large as will fit in the available spaces. 

3. 'Limit of Study" labels should be added to the upstream ends of all reaches, and 
at intermediate limits as well. Please address. 

"Limit of Study" labels have been added. 

4. For District utility ahead of the LOMRfrom FEMA, the ERM's should be dejned 
on the study sheets. Please address. 

The ERM markers and descriptions have been added. 

5 .  A comparison of old Floodway and Floodplain boundaries with the new 
boundaries should be done to identlfy areas where homes may be newly placed 
within them, in order to determine where we may recommend further analysis and 
formulate the level of expenditure needed to complete the upcoming TDN, Please 
address. 

JEF would be happy to perform this service, however, this item was not specified in the 
scope of work for this project and is not normally performed as part of the other scoped 
tasks. A change of scope would be necessary for us to perform this task. 

Other 

1. Just a heads up - once the District approves the delineations, we will need to 
obtain the shapejles to add to our database as preliminary data, before the 
LOMR is received 

JEF will provide shape files of the draft floodplaidfloodway delineations once the 
District has approved the delineations. 



Memorandum JE Fuller1 Hydrology & Geomorphology, Inc. 

DATE: February 7,2006 
TO: Afshin AhouraiyanIFCD lg&~q;;?!f~;~; 
FROM: Brian R. Iserman, P.E. 
RE: Floodplain Delineation Study of Cline Creek Tributaries, Response to 

District Comments 
CC: Jon Fuller, P.E. 

The purpose of this memo is to respond to comments received from the Flood Control 
District of Maricopa County (District) dated November 29,2005. The comments are 
reproduced below with JEF's responses: 

Models 

5. The model results still suggest a need to review the State Standards methodology for 
Supercritical Flow, document SS3-94, in terms ofthe final analysis. Per the 
guidelines from those Standards, the methodology must be applied $a Sub critical 
run yields Critical Depth for 40% or more section locations. I have attached a 
spreadsheet that shows this occurs at 6 of the 8 study reaches. I didfurther checking 
by running those models in mixed regime and then checked the changes in EG, as 
the guidelines describe must be done. I have attached my results, and they show that 
for several encroached locations along the study reaches, there is either a drop 
(negative value) in the EG of 0.5' or more, or a rise greater than 1.0'. The models 
should be revised at and around these locations in order to eliminate such results. 
Please address. 

The floodway has been revised in several reaches (especially Tributaries X4A and X4B) 
by relaxing the encroachment stations. 

In all reaches, model stability was checked for the sub-critical profile and the 
methodologies recommended in State Standard 3-94 were used. Overall, the model 
passes the state standard tests for subcritical stability, including the rule of thumb of 
velocity head being 113 or less of the depth (average = 0.18 for this study). To 
accomplish this, cross section spacing was kept to an average of 161 feet and Manning's 
"n" values were increased by 0.005 above the Manning's values that were determined 
based on static (non-dynamic) physical conditions. The 0.005 increase in the friction loss 
coefficient was applied to account for dynamic bedforms which are expected based on 
field observations of poollriffle sequences; an indicator that the system flows at or near 
critical depth during formative flow events. The average Froude number for all study 
reaches is 0.84. 

A preponderance of critical solutions i.e., 40% or more, does not necessarily indicate 
model instability. Critical depth is actually what we would expect from these types of 
steep bed natural water courses. 

@ I am un-familiar with the prescribed test involving running the model in mixed flow 
regime to look for indicators of a faulty or unstable sub-critical floodway profile based on 
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changes in the energy grade. This test is not described in the state standard as I 
understand it. Per the state standard, changes in energy grade were observed for the sub- 
critical profile and were kept to less than 1.0 foot. In no case do the computed water 
surface elevation surcharge values exceed 1.0 foot or fall below 0.0 foot when rounded to 
the nearest tenth of a foot. 

Perhaps, as an alternative to the prescribed test, the District could point out the particular 
encroached delineations that are of concern; keeping an eye on the floodplain 
management goals of the District for these reaches. We would be happy to discuss this in 
more detail at your convenience and to make adjustments to the floodway profile based 
on the District's floodplain management goals. However, we believe that we have 
fulfilled our obligations and the intent of the scope of work to develop an optimized 
floodway profile for these reaches. Therefore, further floodway adjustrnents/analyses 
would necessitate a change of scope. 

RPH response: The idea that modeling critical depth approximates natural 
conditions for the particular study area may be valid - however, it remains a matter 
ofprofessional opinion until the State Standard is modified and accepted. Within 
SS3-94, on pages 2, 3, and 5, there are guidelinesfor special analysis, one of which 
is method 6, encroachment modeling. Therein is also a statement that the level of 
accuracy of the calculation for critical depth can be subject to rapid changes in 
reach geometry and the results are then assumed. The logic behind a method 6 a encroachment run is to ensure that the FW boundaryplots are wide enough to 
accommodate the energy dissipation at the transition of a steep, supercritical reach, 
to a mild, subcritical reach (hydraulic jump zone). Without running a mixed regime 
run, identlfiing the locations of such transitions is guesswork 

Since there are such few locations where [found this condition to exist, Isuggest 
that you set FP = FW (both CWSEL 's and boundaryplots) for segments below the 
following locations: 

A. Sections 0.153 and 0.1 I3 for Tribs X4A 
B. Sections 0.377, 0.403 and 0.528 for Trib XI 
C. Section 0.481 of Trib X4B 

I have highlighted the sections on the study sheets for your reference. 

A. Tributary X 4 A  (0.153 and 0.113) - This could be done, however, it will result in 
a very wide floodway that would change the status of an existing home from a 
non-floodplain to a floodway residence. The residence was previously out of the 
floodplain. I looked at the analysis again, and see no way that the residence is out 
of the floodplain. I recommend that the analysis remain unchanged. 

B. Tributary X1 (0.377,0.403 and 0.528) -As in Tributary X4A, this adjustment 
would result in a floodway that seems too wide downstream of 0.403; including 

a overbank areas that are very shallow and do not display surficial evidence of 
frequent flooding. Instead, I decreased the floodway encroachments in this reach 
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as much as I could and still maintain continuity with the upstream and 
downstream floodway delineations. I reworked the floodway upstream of 0.403 
by decreasing the encroachment so that it would transition into the no-rise 
(FW=FP) in the reach below 0.528. 

C. Tributary X4B (0.481) -Making the floodway equal to the floodplain for the 
section downstream of 0.481 only would result in an unnatural bulge in the 
floodway. Instead, I decreased the encroachment by 10 feet at both station 0.481 
and 0.520. This provides continuity with the rest of the study reach downstream 
and maintains a floodway that is similar to the effective floodway in this reach. 

7. In the main model Description, please expand on the name of the consultant and 
date of the effective study hydrology. Also, the FCD contract number should be 
checked and completed Please address. 

Hydrology is from the effective study titled Flood Delineation Study of Cline Creek and 
Tributary Washes, FCD 89-15 performed by Michael Baker Jr. Inc, April, 1990. This 
information has been added to the main model description field. 

RPH Response: Within the model text section 5.6, you say that method 6 was run. Please 
update the model description, accordingly. Also, the FCD contract number is incomplete, 
there . . . . . . . a Actually, we used method 4 (per the Scope of Work) but did not allow any energy 
grade surcharge greater than one foot. I have added text into Section 5.6 to explain 
this. I have updated the model description to include the discussion of energy grade 
surcharge limits and added "2004" into the FCD contract number. 

Report 

5. It would clarzfi the purpose of the lateral structures ifyou would add a brief 
explanation for each location within section 5.5.4, ahead of the lateral weir table. 

The purpose and explanation for all the lateral structures is identical. I have added this 
explanation in section 5.5.4. 

RPHResponse: Thanks for adding the explanation. However, it seems incomplete 
without a description about how the chosen approach is proposed for management 
purposes by the District. The text should include mention of concurrence from the 
District. Also, as it is currently depicted - won't F E M  have some questions about why 
there aren't additional delineations for the avulsingflows? We will need to discuss why 
those aren't being done now, and whenhfthey will be done, etc. It may be best to 
delineate the additional areas ahead of sending the TDN to F E W  
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I think that the District would have to respond to the first question in the above 
paragraph. I do not know how the district manages areas downstream of known 
breakouts that aren't studied. 

Regarding "concurrence" from the district. Concurrence is implied when the 
District signs the PEMA forms and mails the TDN to PEMA. 

Regarding the question about FEMA having concern over the breakout flows not 
being delineated : I t  is anyone's guess what FEMA will have to say about any study, 
but they haven't had a concern over minor breakout flows in the past. I think as 
long as you include the label "Limit of Study" then there should be no problem. 

And regarding the final sentence: We would be happy to delineate all the 
breakouts, however, this would be beyond the scope of work for this study. Perhaps 
the District would like to add this as a task in the next phase of this project. 

Either way, within the text, it would be good to add that the avulsedflows return to the 
main channels not far downstreamfiom their respective breakouts. Ifwe do notprovide 
additional delineations at those locations for the TDN submittal, then we will need a limit 
of study note at each ofthe breakout areas. 

"Limit of Study" labels have been added to the work maps for the 6 breakouts that 
are greater than zero when rounded. I have also added the requested language to 
TDN section 5.5. 

As far as the write-up for the Lateral Weir Overflows, I am a bit confused about what the 
tables show and what the text says regarding the Optimization providing the "maximum 
amount offlow that is able to flow out of the study areas", since the quantities in the 
column "Q Leaving Total" in table 5.5.4.2 are greater than those in table 5.5.4.1. Please 
elaborate your explanation. Isuggest changing the wording in the above sentence to 
"maximum amount offlow ... out ofthe selected study reaches". 

I have revised this section of the TDN to make it clearer. 

In  the draft TDN that was returned to me from the District, I found a few notations 
by the reviewer that weren't explained formally in the District comment review 
letter. These are reproduced and addressed below: 

Page 5-7 - "Appendix E. I notfound". This has been changed to Attachment A. 
Page 5-8 - A  notation wasfound to add "to ". This has been done. 
Page 5-8 - "No Delta Q due to lateral structures - why?" A Discussion has been added 
to TDN section 5.5 (See page 5-9 after Table 5.5.4.2). 
Page 5-8 - "then why does table 5.5.4.2 show more" The word "maximum" has been 
omitted. 

@ 
Page 5-8 - There is a notation to correct the table reference. This has been done. 
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@ Page 5-9 - "For the sake of argument, how can Q leave, & discharge doesn't change 
downstream? ". A Discussion has been added to TDN section 5.5 (See page 5-9 after 
Table 5.5.4.2). 
Page 5-9 - "Brian is wanting us to promote mixing results of optimized & non-optimized 
He should state why. This is explained in TDN section 5.5 

Study Sheets 

4. For District utility ahead of the LOMRfiom FEMA, the ERM's should be defined 
on the study sheets. Please address. 

The ERM markers and descriptions have been added 

RPHresponse: Toprevent confusion between the Notes on the study sheet that say "all 
elevations are based on North American Vertical Datum of1929': and the '88 datum 
listed for the ERMs, please add elevation conversion factor(s). Or, otherwise rectzfy. 

Actually, everything is NAVD 88, the "29" has been corrected. 

5. A comparison of old Floodway and Floodplain boundaries with the new 
boundaries should be done to identzfL areas where homes may be newly placed a within them, in order to determine where we may recommend further analysis and 
formulate the level of expenditure needed to complete the upcoming TDN. Please 
address. 

JEF would be happy to perform this service, however, this item was not specified in the 
scope of work for this project and is not normally performed as part of the other scoped 
tasks. A change of scope would be necessary for us to perform this task. 

RPHresponse: I will continue with this request since the issue was such an important 
one during the thrust of the Adobe Dam/DHstudy, and falls into an area somewhat heavy 
on the PR side for the District. Having any subsequent modeling refinements toprevent 
modeling homes in the "New" Floodway may promote acceptance by otherwise affected 
land owners during the public review period. Please coordinate with Afshin and copy me 
on related correspondence. 

I have added this into the scope of work for you to review. See Task 6.1.3 in the 
attached draft of the Scope of Work. 

New Other 

1. Per the convention you have chosen and the results shown in table 5.5.4.1, the 
discharge for lateral structure 0.395 ofreach C8 should be closer to 4 cfi (sheet 
3). ~1ea;e;ectfi. 

It should he 4 cfs. This has been corrected. 
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2 Per the model outpafor sections 0377 0.342 ofreachX1. there should be 
boundary plots ofFP = FW on sheet 4. Please revise, accordingly. 

The model output and the work map are in agreement. There is a separate 
floodplain and floodway. However, there is a short reach between these two cross 
section on the right bank where the FP=FW due to the presence of a cut bank. 

3. Please add colovedpaper or other type dividers between the individual REP 
printouts. Also, in the future TDN, all the REPprints would be better foundwithin 
one volume, not two. Please address. 

There is only one REP printout because all the reaches were assembled into one 
model. In  the course of assembling the final TDN (under separate contract) we 
should discuss further how you would like to have the REP file organized since we 
have not been asked to do this for previous projects for the District. This will likely 
require some rather labor-intensive editing; perhaps it should be specified in the 
scope of work. 

Accompanying this response memo is a revised partial TDN with work maps. 
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DATE: May 16,2006 
Afshin AhouraiyanIFCDMC - Project Manager 

FROM: Brian R. Iserman, P.E. .$//I / ~ 7  6 
RE: W S  of Cline Creek Tributaries Survey Instructions, 1 2 ' ~  Street at Tributary C6 
CC: Jon Fuller, P.E. 

The purpose of this memo is to provide specifications for an as-built survey to be conducted at 
the new culvert crossing of 1 2 ' ~  Street at Cline Creek Tributary C6. I have attached a 24"x36" 
map containing a 2006 photo base, profile alignments, annotations, survey point locations and 
ground photos taken 5/16/06. 

General Specifications: 

Provide x, y, z and descriptions for all ground points taken. 
Provide x, y, z data in State Plain 83 (NAD83) horizontal projection andNAVD88 
vertical datum. 
Profiles to include points at all grade breaks or at 25 foot intervals at a minimum. 
Provide survey data electronically in AutoCAD dwg or dxf format. 

o) Provide a survey report sealed by an Arizona Registered Surveyor including field notes 
and a description of the survey methodologies employed and equipment used. 

e Specific Specifications: 

Profile 2 and 4 shown on the attached map should be aligned along the top of the 
concrete culvert floor approximately 6" to a foot away from the culvert face. 
Profile 2 and 4 should include points at the center lines of each culvert cell wall. 
Note the typical culvert cell wall thickness. 
Provide the low chord elevation at approximately the center of each culvert cell. 

a ~ r o f i l e  3 should be along the road crown. 
Profiles 1 and 5 should be located approximately 30 feet off the culvert inIet/outlet faces. 
See the attached map for all other requested x, y, z point locations (shown as red dots). 
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@ DATE: November 29,2005 
TO: Afshin AhouraiyanIFCDMC - Project Manager 
FROM: Brian R. Iserman, P.E. 
RE: Floodplain Delineation Study of Cline Creek Tributaries, Response to 

District Comments 
CC: Jon Fuller, P.E. 

The purpose of this memo is to respond to comments received from the Flood Control 
District of Maricopa County (District) in a letter dated August 25,2005. The comments 
are reproduced below with JEF's responses: 

Models 

1. My previous comment # I  from a memo to JEF date July 7, 2005 read: 

"Model results in the current submittal are in large part based upon channel 
roughness values that have neither been reviewed nor approved by the District. Per 
the SOWsection 6.4, this supporting data and calculations must be submittedfor 
review and approval before further review of the Hydraulic analysis can take place. 
Please address. " 

JEF replied that an updated N value report was being supplied with the current 
submittal. However, it remains incomplete because all calculations therein show 
only three roughness valuesper site, while the model includes many more values for 
numerous locations. In addition, the values in the report as of the date of this memo 
don't match the model input values even if one were to try and look only at major 
over bank areas in aplottedsection. Without more complete substantiation of the 
values they are using, I can neither approve of the N value report as it stands, nor 
approve of the subsequent modeling results. Please address. 

Due to the hiehlv variable nature of the channel and over bank conditions in these study .. , 
reaches, the Manning's "n" values shown in the reconnaissance report represent typical 
reach average conditions only. The HEC-RAS option for assigning horizontal variation - .  

in n values was used extensively to reflect the highly variable nature of single lot 
development that dominates this study area. Rather than apply typical n values to entire 
reaches, we went to considerable effort to add value and accuracy to the modeling by 
making subtle horizontal adjustments to the n-values that reflect real conditions. To 
support with documentation every combination of conditions that were accounted for 
with this approach would be impractical if not impossible. 

Additional discussion was added to the n-value report and to section 5 of the draft TDN 
to further explain assignment of n values. 

RF'H Response: OK 
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it shouldbe provided now, as it is part of the ~ydraulic analysis. The District 
must have a complete hydraulic analysis documentation given the scenario that 
we will manage development in the study area during the time between District 
approval of the Hydraulic analysis and the time that we receive the LOMR from 
FEMA. As you know, this could be a considerable amount of time. Please provide. 

RPH Response: OK 

Additional documentation of weir coefficient usage has been included in draft TDN 
section 5.5.4 

3. Model descriptions should still be added to the culverts. Please add. 

Culvert descriptions have been added to the culvert description fields. 

4. A warning message opens up when you load in the HEC-RAS files that indicate 
there are multiple plans that can't be located within the file group. My guess is this is 
a leftover from modeling runs and is not now relevant. There should only be one 
plan. Please address. 

a There were some other draft plans that we forgot to delete. There is only Plan 1 now. 

5. The model results still suggest a need to review the State Standards methodology for 
Supercritical Flow, document SS3-94, in terms of the final analysis. Per the 
guidelines from those Standards, the methodology must be applied f a  Sub critical 
run yields Critical Depth for 40% or more section locations. I have attached a 
spreadsheet that shows this occurs at 6 of the 8 study reaches. I didfurther checking 
by running those models in mixed regime and then checked the changes in EG, as 
the guidelines describe must be done. I have attached my results, and they show that 
for several encroached locations along the study reaches, there is either a drop 
(negative value) in the EG of 0.5' or more, or a rise greater than 1.0'. The models 
should be revised at and around these locations in order to eliminate such results. 
Please address. 

The floodway has been revised in several reaches (especially Tributaries X4A and X4B) 
by relaxing the encroachment stations. 

In all reaches, model stability was checked for the sub-critical profile and the 
methodologies recommended in State Standard 3-94 were used. Overall, the model 
passes the state standard tests for subcritical stability, including the rule of thumb of 
velocity head being 113 or less of the depth (average = 0.1 8 for this study). To 
accomplish this, cross section spacing was kept to an average of 161 feet and Manning's 
"n" values were increased by 0.005 above the Manning's values that were determined 
based on static (non-dynamic) physical conditions. The 0.005 increase in the friction loss 
coefficient was applied to account for dynamic bedforms which are expected based on 
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field observations of oooilriffle seauences: an indicator that the svstem flows at or near 
critical depth during formative flow events. The average Froude number for all study 
reaches is 0.84. 

A preponderance of critical solutions i.e., 40% or more, does not necessarily indicate 
model instability. Critical depth is actually what we would expect from these types of 
steep bed natural water courses. 

I am un-familiar with the prescribed test involving running the model in mixed flow 
regime to look for indicators of a faulty or unstable sub-critical floodway profile based on 
changes in the energy grade. This test is not described in the state standard as I 
understand it. Per the state standard, changes in energy grade were observed for the sub- 
critical profile and were kept to less than 1.0 foot. In no case do the computed water 
surface elevation surcharge values exceed 1.0 foot or fall below 0.0 foot when rounded to 
the nearest tenth of a foot. 

Perhaps, as an alternative to the prescribed test, the District could point out the particular 
encroached delineations that are of concern; keeping an eye on the floodplain 
management goals of the District for these reaches. We would be happy to discuss this in 
more detail at your convenience and to make adjustments to the floodway profile based 
on the District's floodplain management goals. However, we believe that we have 
fulfilled our obligations and the intent of the scope of work to develop an optimized 
floodway profile for these reaches. Therefore, further floodway adjustments/analyses 
would necessitate a change of scope. 

RPH response: The idea that modeling critical depth approximates natural conditions for 
the particular study area may be valid - however, it remains a matter of professional 
opinion until the State Standard is modified and accepted. Within SS3-94, on pages 2,3, 
and 5, there are guidelines for special analysis, one of which is method 6 ,  encroachment 
modeling. Therein is also a statement that the level of accuracy of the calculation for 
critical depth can be subject to rapid changes in reach geometry and the results are then 
assumed. The logic behind a method 6 encroachment run is to ensure that the FW 
boundary plots are wide enough to accommodate the energy dissipation at the transition 
of a steep, supercritical reach, to a mild, subcritical reach (hydraulic jump zone). Without 
running a mixed regime run, identifying the locations of such transitions is guesswork 

k@ttcQ,f<$&g&j 
2PV.D. "L .i.. 

(both CWSEl.'s 
locations: 

A. Sections 0.153 and 0.1 13 for Tribs X4A 
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6. The starting water surfice elevation for C6 relative to the adincent calculated 
water surface elevations at the starting section for C8 and the Cline Creek Main 
stem, should be set higher than it is right now. It should be set closer to 2084'. 
Please address. 

I disagree with the above statement. The starting water surface elevations chosen for 
Tributaries C6 and C8 (2083.5 and 2081 respectively) correspond to the average 
computed water surface elevation of Cline Creek at points on Cline Creek that are closest 
to the center of these two tributaries. This would, in effect, be the average computed 
water surface elevation across the tributary areas of Tributary C6 and Tributary C8. The 
reference to the computed water surface at C8 (2083.4) as justification for increasing the 
starting condition at Tributary C6 is problematic. The computed water surface elevation 
for C8 at the confluence is being influenced by Tributary C8 and not, as evidenced by the 
model results, by any backwater effect from Cline Creek. Tributary C6, on the other 
hand, is highly sensitive to the computed water surface elevation of Cline Creek instead 
of the slope of its own channel. 

The starting water surface conditions have been left as they are for these two tributaries. 

RPH response: OK 

a 7. In the main model Description, please expand on the name of the consultant and 
date ofthe effective study hydrology. Also, the FCD contract number should be 
checked and completed. Please address. 

Hydrology is from the effective study titled Flood Delineation Study of Cline Creek and 
Tributary Washes, FCD 89-15 performed by Michael Baker Jr. Inc, April, 1990. This 
information has been added to the main model description field. 

Report: 

1 .  Please mod& the description in section 5.6 to address the application of the State 
Standard for Supercritical Regime, and what was done within the model, 
accordingly. 

Additional documentation has been added to Sections 5.5 and 5.6. 

RPH Response: OK 
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2 .  Until the work has been ordered tojkalire the analysis in a TDN. it would h 
useful to have both a temporary Table of Contents and a Temporary References 
section. Please add them. 

This has been added. 

RPH Response: OK 

3. Within section 5.6, please discuss the criteria used to not encroach in some areas 
for the profile 2 run, including where those areas are. 

This has been added. 

RPH Response: OK 

4. Please add tabbed dividers to thefinal draft of the analysis (before the TDN). 

This has been done. 

RPH Response: OK 

a 5 .  It would clarzh the purpose of the lateral structures ifyou would add a brief 
explanation for each location within section 5.5.4, ahead of the lateral weir table. 

~ ' ~ e s ~ o n s e :  Thanks for adding the explanation. However, it seems incomplete 
thout a description about how the chosen approach is proposed for management 
rposes by the District. The text should include mention of concurrence from the 
strict. Also, as it is currently depicted - won't FEMA have some questions about 
ere aren't additional delineations for the awlsing flows? We will need to discuss w 
ose aren't being done now, and whenlif they will be done, etc. It may be best to 

elineate the additional areas ahead of sending the TDN to FEMA. 

study note at each of the breakout areas. 

0 
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6 .  Please add a table number and title to the lateral structures table. Also, please 
add the next section downstream of each structure to the table, to show the eSfect 
on discharge due to lateral outflow. 

I have added a second non-optimized table as well as the requested table numbers, titles 
and additional column. 

RPH Response: OK 

7.  Per the modeled results, the water surface elevations at the top of Split 1 are not 
balanced as described at section 0.161 o fXl  Split I and section 0.309 ofXI 
Reach 2 - there is a 0.1 ' elevation difference. Please address. 

After reconsidering this split analysis, I decided to re-analyze the balance with respect to 
energy grade. I have re-worded the documentation in section 5.5.4 to reflect this. 

RPH Response: OK 

Study Sheets 

• 1. Either a cover sheet should be added to the study sheets to dejne the reach names 
per sheet number, or the individual sheet index maps should have the reach 
names/numbers labeled on them. The cover sheet is preferred, and this should be 
done before starting on the TDN. Please address. 

The reach names have been added to the individual sheet indexes. 

RPH Response: For the TDN, a cover sheet will be needed because the letters are so 
small for the reach names in the sheet Index maps, that not everyone can read them 
without magnification. 

2. The reach labels on the study sheets should be enlarged and moved away from the 
Hydraulic baselines so that they are more legible. Please address. 

The labels have been moved and made as large as will fit in the available spaces. 

RPH Response: OK 

3. 'Limit of Study" labels should be added to the upstream ends of all reaches, and 
at intermediate limits as well. Please address. 

"Limit of Study" labels have been added. 

RPH Response: OK 
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DATE: March 5,2006 
Afshin 

PROM: Brian R. Iserman, P.E. 
RE: Response to 

District Comments 
CC: Jon Fuller, P.E. 

The purpose of this memo is to respond to comments received from the Flood Control 
District of Maricopa County (District) dated March 20,2006. The comments are 
reproduced below (in italics) with JEF's responses: 

Report 

1. Within the TDN text Section 5.3.1, second paragraph, the N-value calculation 
methodology is described by the appropriate reference. However, the titles on the 
calculation sheets themselves are: "...BY FCDMCMETHOD'. To better define 
the appendix, please add to the paragraph ofthe text: "(herein referred to as the 
FCDMC method)". 

2. Within the TDN text Section 5.5.4,fifthparagraph, last line, it seems that the 
sentence is a remnant of text from another of the "Adobe" TDN's. Please remove 

a it or explain. 

3. Per the values listed in Table 5.5.4.1, the 132 + I5 = 149 cfs breakout on reach 
XI will raise a redflag by FEMA. Before that point in time, however, I believe 
that afield trip to the breakout area would be a good idea. This would help us 
determine what sort of additional mapping would be a good idea and/or 
necessary (and when it should be done) for the area. Please respond. 

4. Figure I ,  "Photo/Structure Locations" show a reach labeled "Trib 4C': while 
the related FIRMpanel does not show any such reach. Please address. 

The above items 1,2 and 4 are new comments and can easily be addressed during the 
final TDN drafting as there are quite a few things left to do to complete the final anyway. 
At this point, it would not be efficient to continue regenerating this draft of section 5 for 
these minor changes. Additionally, JEF has added considerable detail to this draft that 
was requested by FCDMC but not scoped. 

Regarding Item 3, I have added language into the scope of work to address this. 

Study Sheets 

1. The aerial photo used for the study map is already over a year old. By the time 

a the TDNgets sent it will probably be two years old. I think it best to update the 
photo to the most current available and so the SOWfor the TDNshould~include 
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allowance to show the most current aerial photo possible in the TDN to be sent 
to FEMA. Please address. 

2. Istill maintain that a comparison of old Floodway and Floodplain boundaries 
with the new boundaries should be done to identzfL areas where homes may be 
newly placed within them, in order to determine where we may recommend 
further analysis and formulate the level of expenditure needed to complete the 
upcoming TDN. Please address. 

I have updated the language to the scope of work to include the above 2 items. If the 
FCDMC wishes to authorize additional analyses to alter the status of structures, this can 
easily be accomplished by authorizing a new task assignment within the as-needed 
contract. 

Other 

I .  Just a heads up - once the District approves the delineations, we will need to 
obtain the shape files to add to our database aspreliminaly data, before the 
LOMR is received. This was tentatively agreed upon during the Adobe 'Zessons 
Learned" meeting. 

The shape file has been emailed. 
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DATE: June 30,2006 
Afshin AhouraiyadFCDM - Project Manager 

FROM: Brian R. Isennan, P.E. ,f$zi 6 
RE: Floodplain Delineation Study of Cline Creek Tributaries, Response to 

District Comments 
CC: Jon Fuller, P.E. 

The purpose of this memo is to respond to comments received from the Flood Control 
District of Maricopa County (District) dated March 20,2006 that were not addressed 
under the previous contract. The comments are reproduced below (in italics) with JEF's 
responses: 

Report 

I .  Within the TDN text Section 5.3.1, secondparagraph, the N-value calculation 
methodology is described by the appropriate reference. However, the titles on the 
calculation sheets themselves are: "...BY FCDMC METHOD'. To better dejne 
the appenclix, please add to the paragraph of the text: "(herein referred to as the 
FCDMC method)". 

This addition was made, 

• 2. Within the TDN text Section 5.5.4,jfth paragraph, last line, it seems that the 
sentence is a remnant of text from another of the "Adobe" TDN's. Please remove 
it or explain. 

This sentence still applies, however it was not updated to reference the current study 
The sentence has been revised. 

3. Per the values listed in Table 5.5.4.1, the 132 + 15 = 149 cfs breakout on reach 
XI will raise a redjlag by FEMA. Before that point in time, however, I believe 
that a je ld  trip to the breakout area would be a good idea. This would help us 
determine what sort of additional mapping would be a good idea and/or 
necessary (and when it should be done) for the area. Please respond. 

A new reach (Overflow 1) has been added to the model to delineate the breakout. The 
breakout analysis is described in section 5.5.4 of the TDN. 

4. Figure 1, "Photo/Structure Locations" show a reach labeled "Trib 4C': while 
the related FIRMpunel does not show any such reach. Please address. 

This label has been changed to Trib X4A to match the effective delineation. 
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a Study Sheets 

I .  The aerialphoto used for the study nzap is already over a year old By the tinze 
the TDNgets sent it willprobably be two years old. I think it best to update the 
photo to the most current available and so the SOWfor the TDNshould include 
allowance to show the most current aerialphoto possible in the TDNto be sent 
to FEMA. Please address. 

The latest aerial has been added to the workmaps. The flight dates for the area are 
JanuaryIFebruary 2006. All references to the aerial within the TDN have been updated. 

2. Istill inaintain that a comparison of old Floodway and Floodplain boundaries 
with the new bouncluries should be done to ident1JL areas where hoines may be 
newly placed within them, in order to determine where we may recommend 
further analysis and formulate the level of expenditure needed to complete tlze 
upcoming TDN. Please address. 

A separate analysis/comparison has been completed and will be ready for submittal to 
your office as a technical memo by July 7, 2006. This technical memo and attendant 
work map will identify changes of status of homes within the FPEW. 

In the latest draft TDN that was returned to me from the District, I found a few notations 
by the reviewer that weren't explained formally in the District comment review letter. 
These are reproduced and addressed below: 

Page 5-9 - the word, "these" was crossed out. This word has been deleted. 
Page 5-10 -"Clarify - do you mean average velocity head = 0.18 x depth?'. This 
sentence was clarified. 
Page 19 of Attachment A: Field Reconnaissance Report - "Is this page correctly 
located?". Yes. Refer to the table of contents. This section relates to the general 
floodplain characteristics. 
Page 19 of Attachment A: Field Reconnaissance Report - Changed typo to ocotillo 

Summary 

A draft copy of the TDN is included with this memo for your review. This TDN and 
attendant mapping include additional analysis and delineation related to the new 1 2 ' ~  
Street culverts and the added overflow reach that is part of Tributary X1. 



Memorandum JE Fullerl Hydrology & Geomorphology, Inc. 

DATE: October 12,2006 
TO: Afsliin AhouraiyanIFCD C - Project Manager 
FROM: Brian R. Iserman, P.E. 
RE: 

, o f i z / 0 6  
Floodplain Delineation Study of Cline Creek Tributaries, Response to 
District Comments 

CC: Jon Fuller, P.E. 

The purpose of this memo is to respond to comments received from the Flood Control 
District of Maricopa County (District) dated July 18,2006. The comments are 
reproduced below (in italics) with JEF's responses: 

Modeling 

I .  The HEC-RAS model General Description mentions the use of encroachment 
method 5, while this was not done as indicated within the model. Please update 
the Description to include consultant address, discharge source, top0 mapping 
date, river mile stationing in reference to discharge changes, etc. For example: 

"Discharge: 71 cfs @ R.S. 1.101 78, 134 cfs @River Mile 0,5548,295 cfs @ 
0.2246, and 323 cfs @ 0.0069 
Dip roadway crossings at R.S. 0.8111, 0.5494, 0.2757, and 0.2095 
Final Model Run: April 2003. Stationing based upon River Mile distance from 
Hydraulic Baseline confluence with the New River Thalweg. " 

Also, please list both contract numbers and rectzfi the encroachment method used 
(the model input data doesn't show that method 5 is used, as stated in the 
description). 

These changestadditions have been made. 

2. As discussed, the application of the full 708 cfs at the split BELOWthe side- 
overflow into reach Tributary XI Overflow 1 is a conservative measure in terms 
of a hydrologic application towards betterfloodplain management and to address 
uncertainty (')pure" accounting would show the 708 cfs reduced by the overflow 
amount). Please include a discussion to this end within section 5 of the TDN. 

The discussion in TDN section 5.5.4, third paragraph, 4Ih sentence has been clarified. 
This is a general discussion to state that this is the case for all weir overflows. 

Report 

I .  In the Table of Contents (TOC), the page number where section 5.10 
References should be checked. Please address. 

a The page number has been corrected 
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2. The section 1 pages are not numbered like other sections (i.e., 2.1, 2.2, etc.). 
Please rectzfi. 

This has been corrected. 

3. Based upon the TOC, table 1.1 could not be found in section I (leftover from 
another study?). Please check and revise accordingly. 

This has been corrected. 

4. Tables 5.5.4.1 and 5.5.4.2 are both found on the samepage in section 5. 
Please update the TOC accordingly. 

This has been corrected. 

5. Sub-Appendix E. 7, Zone A 0  analysis, could not be found in the report. 
Please update the TOC accordingly. 

This has been corrected. 

6. All digitalfiles must be included in the next TDNsubmittal. Please address. 

a The data disk has been added to Appendix F 

7. Within section 2.1 Study Documentation Abstract for FEMA submittals, 
please update the contact name for FEMA Technical Review. The new 
contact is Mr. Mounir Boudjemaa. The address should be the same. Also, the 
new phone number for ADWR is (602) 771 8500. Please update the Abstract 
accordingly. 

These changes have been made. I have also replaced the outdated FEMA forms with the 
latest forms that came out this summer. 

8. On the FEMA forms section C. Review Fees, a box is checked to waive the 
fees. However, since this is a restudy, there will most likely be a fee (which of 
course we will pay). Please check the appropriate box. 

I don't think the District will owe review fees since this is a general periodic restudy 
prompted by the discovery of errorsldiscrepancies in the effective study which was 
performed in 1990. 

9. Within section 3.1 Field Survey Information, please mention that John 
Stock's$eld survey notes can be found in Appendix C. 

a This has been added to the end of the first paragraph in Section 3.1 
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JEF~rller, Inc. 
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10. Within text section 5.5.2 Bridge or Culverts, please mention that minor 
culverts were not included in the modeling (the contour lines at some 
locations wereprivate drives exist show the drives elevated - I expect there 
are 24" or smaller culverts there). Please address. 

This has been added to the first sentence of section 5.5.2. 

11. Within the last paragraph ofsection 5.5.4, there is mention of "TributaryX2 
- Overflow 1 ': which should be changed to "Tributary XI - Overflow I " to 
match the model and study sheets. Please rectz3. 

This has been corrected. 

12. Within section 5.6 Floodway Modeling, please add a brief discussion to 
explain why encroachment methods I and 4 were both used for the same 
reach runs along with the zero rise Floodway. 

Additions/modifications have been made to the first 2 paragraphs of section 5.6 to add 
clarity. 

13. Within section 5.9 Final Results. there is a statement that 10.5 miles were 
delineated, while within section 1.2 it says there were 10.2. Please rectzj,? 

~- 
I re-calculated the total mileage. The correct mileage is 9.7 miles. I have made this 
correction in the two occurrences of the mileage reporting (Sections 1.5 and 5.9). 

14. Below Table 5.9.1, please add a discussion to explain why some of the water 
surface elevation changes are greater than I : 

Additional general discussion was added along with specific discussion for each instance 
of the new CWSEL being one foot or more different than the effective CWSELs. 

15. Contract Documents and Public Notification information should be added to 
Appendix B for completeness and to meet FEMA criteria. Please address. 

The contract documents have been added. Public Notification per scope items 1.5 and 
1.6 are the responsibility of the District. I have not received copies of the legal 
advertising (Task 1.5) or the individual property owner notices (Task 1.6). 

16. Appenclix C Survey was removed andgiven to John Stock, the District's chief 
surveyor, for updating. The current survey notes in that section did not 
include the survey of culverts at 12'" Street and Circle Mountain Rd., 
Tributary C6, and also did not agree with the survey point numbers on the 
aerial photo imagery. John said he would make sure that JE Fuller gets the 
upclated materials by COB Monday July I 7'h. 



Memo to Afshin Ahorrraiyan, FCDMC P. 4 
JEFuller, Inc. 
10/12/06 
I received the revised survey data from John Stock on July 17'~, 2006 and included it into 
Appendix C. I am currently waiting on the s w a y  letter report from FCDMC. The first 
one sent did not include the date of the 121h Street survey. 

17. A 'place-holder" sheet is needed for Appendix F that says 
"Erosion/Sediment Transport Analysis not part of this Study". Similarly, 
another place holder is needed for Exhibit A, Hydrology Work Maps, since 
there wasn't any hydrologic analysis done for this study. 

These place holders with statements have been added. 

18. It is not clear to me why there is an Exhibit B Hydraulic Work Maps 
separate from the FEMA study maps. Please explain or remove itfrom 
Volume II and update the TOC accordingly. 

The state standard "Requirements for Flood Study Technical Documentation" SSA1-97 is 
not clear on this distinction. Table 1 of the standard (page 3) calls for this distinction; 
however, there is no explanation of it. In an attempt to comply strictly with the SSAl-97 
format, we have included the place holder. 

19. Tabbed dividers for sub-appendices are nice, but at a minimum, colored 
divider sheets are needed. Please address. 

@ Colored dividers have been added. 

Study Sheets 

1. Please indicate locations and caN out all culverts and their types/sizes on the 
study sheets. 

These labels have been added to the study sheets. 

2. I expect that RBF did the ground control survey for this project like they did 
for other "Adobe" projects. Ifso, then Dan Mardock of their staffwill need 
to sign and seal the coverpage underneath the certzfication note. Please 
address. 

Afshin took care of this in the other cases. 

3. Thejnal TDNstudy sheets will need to be sealed and signed by JE Fuller 
stafl Based upon recent District experience with Baker (NSP), the haysize 
sheets must be sealed/signed also. 

The half-size sheets accompanying the final TDNs have been sealed and signed. 

Accompanying this memo are two copies of the final TDN for this study. 



Memorandum JE Fuller1 Hydrology & Geomorpholo~y, Inc. 

a DATE: October 23,2006 
TO: Afshin AhouraiyanBCD -Project Manager 
FROM: Brian R. Iserman, P.E. 
RE: 

I J / ~  3 / /  L 
Floodplain Delineation Study of Cline Creek Tributaries, Response to 
District Comments 

CC: Jon Fuller. P.E. 

The purpose of this memo is to respond to comments received from the Flood Control 
District of Maricopa County (District) dated October 18,2006. The comments are 
reproduced below (in italics) with JEF's responses: 

Modeling 

I .  In the model General Description, please add the discharge of4490 to the list, 
for the bottom of reach C8. 

This has been added. 

2. In the culvert Description for the 3 . 3 ' ~  4.5'HECMP's, please change the 
location to 121h street (it currently reads 10" street). 

This has been corrected. 

Report 

I .  The Section 1 pages are still not numbered like other section pages (i.e., 2.1, 
2.2, etc.). Please rectzfji. 

This has been corrected. 

2. A separate River Hydrology and Hydraulics form will be needed for each 
study source - this includes each separate tributary. Please provide. 

These have been added for the 8 tributaries. 

3. There seems to be an extra set of Overview and Concurrence forms in section 
2: the set with your name as the requestor. Is this intentional? Please 
explain/rectzfi. Also, within the Riverine Structures form, you may want to 
label the HECMP's as such for clarity. 

These items have been corrected. 
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4. Please add the 4490 cfs discharge rate for the bottom ofreach C8 to table 4. 
112 like nzanner, please update the table in section 7.1, Summary of 
Discharges. 

This has been added. 

5. Since the value of 9.7 miles of delineation has been determined, please 
update the text in section 5.1 accordingly. 

This has been corrected. 

6. To help ensure FEMA does not comment on the negative surcharges listed in 
thefloodway table in section 7.1, Irecommend that an additional column be 
added to the table titled "Recommended Rise", and the negative surcharge 
values currently shown (I saw none less than 0.073 be listed as "0.00'" in 
value. 

The column has been added. 

Study Sheets 

I .  All study sheets should have the word "Preliminary" on them until FEMA 
grants a LOMR for the study. Please add. 

This comment is being disregarded per our email discussion. 

2. I expect that RBF did the ground control survey for this project like they did 
for other "Adobe"projects. Ifso, then Dan Mardock of their staffwill need 
to sign and seal the coverpage underneath the certzjication note. As you have 
said, Afshin will need to handle this. 

3. A new label will be needed on sheet 3 for reach C6 where thefloodplain 
flowspass entirely under 121h street. The note should read something like 
"The I% annual chance flood contained in culvert". Please add. 

The label has been added. 

4. The section RS 0.161 of Tributary XI - Overflow I shown on sheet 4 was not 
found in the model. Please rectify. 

RS 0.161 is in X1 Reach Split 1-Upper. What Richard is seeing here is a leader that 
extends across the Tributary XI-Overflow 1 reach, not a cross section. There just isn't 
enough room in this area to mark it any other way. 
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FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
(602) 506-1501 
Fax (602) 506-4601 

NOTICE TO PROCEED 

January 26,2005 

Low Org 6926 

TO: Jonathan Fuller, PE 
JE FullerlHydrology & Geomorphology, Inc. 
8400 S. Kyrene Road. Suite 201 
Tempe, A 2  85284 

SUBJECT: PCN 014.29.01 
FCD Contract No. 2004C025 
Assignment No. 8 

Floodplain Delineation Study of Cline Creek Tributaries 

Your not-to-exceed cost estimate of $87,092.26 for Assignment No. 8 has been received and accepted 
for this project with a completion date of 8/18/2006. You are hereby authorized to proceed with the 
work for the referenced project as originally described in the Scope of Work. Please specify the 
contract title, contract number, assignment number, and the dates of the completed service on all 
related correspondence, including the invoice. Send the invoices and certificates of performance to the 
attention of Finance Department, Flood Control District of Maricopa County. The certificate of 
performance must be dated on or after the final invoice date and must accompany the final invoices. 

Consultant will delineate Zone AE floodplains for Tributaries to Cline Creek. This includes delineation 
of the floodplains using HEC-RAS 3.1.2 computer model, using current District standards. The scope 
of work for this task is attached. The deadline for finalizing the tasks will be 285 days from December 
9th, 2004. 

This task does not include TDN documentation, digital data delivery, nor FEMA deliverables. All these 
deliverables will be provided under separate contract. 

If at any time during the project assignment a material change in the scope of services to be provided 
occurs, causing an increase in the original cost estimate shown here, you must provide the District with 
a written explanation of the additional work along with an estimate of additional costs. No additional 
work shall commence prior to written authorization by the District. No claims for additional work shall 
be accepted that have not received prior District approval. 

R - M  / 
SIGNED: r-A ~- 

Afshin Ahouraiyan 
Project ~ a n a ~ e r  

Timothy S. Phillips, P.E. 
Acting Chief Engineer and General Manager 
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EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2004C025 

Floodplain Delineation Study of Cline Creek Tributaries 
GENERAL 

This study will delineate Zone AE floodplains for Tributaries to Cline Creek. Cline Creek is located in 
north-central Maricopa County, see Figure 1. 

The Flood Control District of Maricopa County (DISTRICT) already has recent 2-foot topographic 
mapping for this area. This study will include the delineation of the 100-year floodplains and floodways, 
which total approximately ten (10.3) linear miles. This study will not include TDN documentation, 
digital data delivery nor FEMA deliverables; these will be provided uuder separate contract. 

The CONSULTANT will develop the floodplain delilieations using HEC-RAS 3.1.2 computer model. 
The CONSULTANT must use sound engineering judgment in the development of the hydraulic models. 
The CONSULTANT must analyze the results of the models carefully and make refinements to the input 
parameters in order to obtain the most realistic results. 

All work must meet the requirements of the DISTRICT's Consultant Guidelines, Third Edition - 
December 1, 2003 - Revision 1. All work must also meet Arizona Department of Water Resources 
(ADWR) and Federal Emergency Management Agency (FEMA) requirements for floodplain 
delineations. Prior to the finalization of this contract, the DISTRICT must review and accept the results 
of this study, and all items called for in this Scope of Work must be delivered to the DISTRICT. 

All work must be completed within four hundred and eighty (480) days from the Notice to Proceed 
(NTP) which includes at  least thirty (30) days for DISTRICT reviews. 

TASK 1 - COORDINATION 

1.1 Within fourteen (14) days of the NTP the CONSULTANT will submit a project schedule to the 
DISTRICT'S Project Manager showing coordination meetings and completion dates for each task 
identified in the Scope of Work (SOW). The CONSULTANT will update this project schedule 
when appropriate. 

1.2 The CONSULTANT will participate in regular coordination meetings (at least on a ~nonthly basis) 
with the DISTRICT's Project Manager and in milestone coordination meetings in the development 
of the hydrologic and hydraulic analyses. The CONSULTANT is responsible for the minutes of 
any meetings. Coordination and milestone meetings should be combined whenever possible. 

1.3 The CONSULTANT will submit an estimate of the monthly billing within fourteen (14) days of the 
NTP. Thereafter, this estimate will be updated and submitted to the DISTRICT's Project Manager 
at least ten (10) days before the end of each quarter. 
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1.4 The CONSULTANT will submit monthly progress reports at least five (5) days before submittal of 
~nontlily invoices. The report shall be brief and should be no longer than two (2) typed pages. At a 
minimum, the monthly report shall contain the following: 

a. A description of the work accomplished by task during the reporting month. 
b. Percent (%) completed for the month and percent (%) cu~nulative completed for each task. 
c. A brief description of the work to be accomplisl~ed in the following month. 
d. A description of any problems encountered. 

1.5 The DISTRICT will be responsible for placing the legal advertising at the beginning of the study. 
The advertisement will be run in a widely circulated newspaper twice, wit11 approximately one (1) 
week between runs. The advertisement will be run twice in a local newspaper that serves the area 
being studied. 

1.6 The DISTRICT will notify property-owners in the vicinity of the existing floodplain of the study 
using a mailer. 

1.7 The DISTRICT will mail fliers to affected property owners announcing the results of the study. 

TASK 2 - DATA COLLECTION 

2.1 The CONSULTANT will collect and review pertinent data from the DISTRICT and other outside 
sources. Data to be collected will include previous flood hazard reports and hydrology for the study 
area, existing topographic mapping, historical flooding information, as-built plans for existing * structures, relevant storm drain infrastructure information, drainage design reports for the adjacent 
freeways, FEMA Flood Hazard Boundary Maps, FEMA Letters of Map AmendmentRevision, and 
other pertinent information. 

2.2 The CONSULTANT will consult with officials from the DISTRICT, the cities, and the county, in 
order to identify local flooding problems and obtain information on current and planned public 
works projects, channel modifications, storm-drainage systems, development, and corporate limits. 

2.3 A data collection summary will be submitted to the DISTRICT for information purposes. A 
preliminary draft is due within ninety (90) days of the NTP. The final will be included in Appendix 
A of the Technical Data Notebook under separate contract. 
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0 
TASK 3 - TOPOGRAPHIC MAPPING 

Topographic nlapping with 2-foot contour intervals for the study area, will be provided by the 
DISTRICT. Both types of topographic nlapping are in the Arizona Coordinate System Central 
Zone, 1983 North American Dat~nn (NAD), horizontally; and the North American Vertical Datum 
1988 (NAVD 88), vertically. 

TASK 4 - FIELD SURVEY 

4.1 Field surveys of bridges, colverts, catch basins, storm drains, other hydraulic structures, and 
significant stormwater storage basins that impact the floodplain delineation are to be provided by 
the DISTRICT when as-built plans are not available or when changes significant to the modeling, 
such as sedimentation, have occurred siuce the date of the as-built plan. It may be necessary to 
field survey some structures since the as-built plans may not be on the same datum as the study. 
The survey information shall be reduced and con~piled into an 1 l u x  17" (maximum size) drawing 
for inclusion in the final TDN report by the CONSULTANT under separate contract. 

4.2 Copies of the final survey field books and office calculations will be included in the Technical Data 
Notebooks under separate contract. 

TASK 5 - HYDROLOGY 

5.1 The hydrology from the previous study for this area (Floodplain Delineation Study for Cline Creek 
and Tributary Washes, Michael Baker, Jr. Inc., 1990) will be used for this study. 

TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations must be obtained using the U.S. Army Corps of Engineers latest release of 
HEC-RAS (version 3.1.2) and methodology acceptable to FEMA. The CONSULTANT will 
prepare the study using the guidelines established in FEMA's Guidelines and Specifications for 
Flood Mapping Partners, April 2003, and FIA Document 12, Appeals, Revisions, and Amendments 
to Flood Insurance Maps, December 1993. The delineation work shall meet requirements for 
floodplain delineations as prescribed by FEMA and the ADWR, including SSA 9-02, State 
Standard for Hydraulic Modeling. The modeling and attendant delineation will tie to the recently 
completed Floodplain Delineation Study of Cline Creek, FCD 2002C001. 

6.2 The floodplain delineation maps shall have a scale of 1 inch = 200 feet. The hydraulic modeling 
and delineation work maps shall be in the North American Vertical Datum of 1988 (NAVD 88). 

6.3 If ponding-area floodplains occur in the study area the CONSULTANT shall provide the 
DISTRICT with the water surface elevations for these floodplain Zone AH ponding areas. If 
appropriate, the CONSULTANT will delineate conveyance areas, as floodplain Zone AE, between 
these ponding areas. 

6.4 The CONSULTANT must obtain DISTRICT approval at each of the following steps: 

a. Field reconnaissance report and estimation of Manning's "11" values 
b. Floodplain (natural) delineation. 
c. Floodway (encroached) delineation 
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d. Draft Hydraulics Report (Section 5 of the TDN). Note: Section 5 of the TDN will be finalized 
under separate contract. 

6.5 The locatio~i and align~nent of cross sections and channel centerln~e will be submitted for the 
DISTRICT'S review and approval before digitizing the cross section data. Cross section stationing 
will be from left to right looking downstream with the thalweg as station 10,000. Cross sections 
will be spaced approxi~nately every five hundred (250) feet, unless geographic or structural 
constraints dictate otherwise, and will extend the full width of the area inundated by 100-year 
floodwaters. Identification of cross sections will be in river miles, increasing upstream. The 
stationing will tie into the specified river mile of the existing FEMA studies. The cross section may 
need to be reoriented or altered after running the HEC-RAS model to ensure that they are 
perpendicular to flow per FEMA criteria. Cross sections developed by the HEC-RAS interpolation 
feature are not to be used. 

6.6 The HEC-RAS output included with the draft hydraulics report will include summary tables, full - 
output report and cross-section plots with water surfaces. - 

6.7 Bridges and culverts must be modeled according to HEC-RAS modeling requirements for the 
selected routine. Where multiple bridges occur, each bridge will be modeled separately. 

6.8 Flood zones must be determined according to FEMA criteria and clearly labeled on the final 
drawings. 

6.9 The Floodway Delineation shall be accomplished by using Encroachment Method 4 (Equal 
Conveyance) of HEC-RAS, and then refined by using Method 1 (Manual ) of HEC-RAS. 

6.10 The project description boxes of the HEC-RAS models should include the following: 

a. Project Name and FCD Contract Number 
b. Consultant(s) and Modeler's Name(s) 
c. File Name 
d. Vertical Datum of the model 

6.1 1 Section 5 only of the Technical Data Notebook will be prepared for documentation of Task 6, 
according to ADWR State Standards Attachment 1-97 (SSA 1-97). The report will be organized as 
specified by the DISTRICT standards, following SSA 1-97 format. 

6.12 The CONSULTANT shall fill out all the forms required by FEMA for the submittal of a 
Floodplain Delineation Study under separate contract. 

TASK 7 -DIGITAL DATA 

Digital data shall be delivered under separate contract in a CADD standard binary DXF format 
from either AutoCAD or MicroStation outlined in the DISTRICT'S "CADD Data Delivery 
Specifications Rev 1.0 January 2000" and will be prepared in conformance with the above 
standards. The followii~g themes are generally used for the data developed for Floodplain 
Delineation Studies. However, for this stndy there may not be data for every theme identified here, 
or the CONSULTANT might develop data for themes not listed here. Therefore, only those themes 
for which there is data need to be completed. If the CONSULTANT has data that does not fit one 
of the themes listed here, the DISTRICT'S Project Manager shall be contacted to determine the 
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appropriate theme for that data. In addition, items (k) and (I) below shall also be sc~bmitted in the 
NGVD 29 vertical datum. 

a. NDXPRJ (FCD Project Map Index) f. FPSRFFCD (Floodplain FCD Water 
b. PRJ (Project Boundaries) Surface Elevation) 

c. CART0 (Cartograpliic Features) g. FPXFCD (Floodplain FCD Cross 

(separate submittals for Mapping and Section) 

Flood Delineation) 11. FPZNFCD (Floodplain FCD Zone) 
d. DQ (Data Quality) i. FPBLN (Floodplain Baseline Route 
e. PRJ (Project Identification) System) 

j. PRJDAT (project identification) 

TASK 8 - DELIVERABLES 

8.1 Prior to FEMA Submittal: The CONSULTANT will deliver the following items to the DISTRICT. 

8.11 Draft Hydraulics Report (TDN Section 5) ,  including draft work maps 

8.2 FEMA Submittal: The CONSULTANT will submit the following items to the DISTRICT for 
review by FEMA and any other appropriate governmental agency under separate contract. All of 
the following products are considered deliverables for the FEMA submittal: 

8.2.1 Two (2) complete sets of blackline paper topographic base maps with the floodplain 
delineations shown. All drawings will be signed and sealed by persons of appropriate 
professional registration(s). Each registrant will provide a specific statement as to what 
service they performed. 

8.2.2 Two (2) complete copies of the Technical Data Notebook, including completed FEMA 
forms, annotated Flood Insurance Rate Maps showing the proposed delineation and I a C -  
RAS inputloutput files on diskettes. The Technical Data Notebook will be prepared in 
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The uotebook will 
be organized as specified by the DISTRICT, following SSA 1-90 format. 

8.3 Final Submittal: The following products are considered deliverables for the final submittal to the 
DISTRICT after FEMA approval is issued. These items will he delivered under separate 
contract. 

8.3.1 One (1) complete set of Mylars and two (2) complete sets of sealed blackline paper 
topographic maps with the floodplainlfloodway delineations shown. All drawings will be 
signed and sealed by persons of appropriate professional registration(s). Each registrant will 
provide a specific statement as to what service they performed. 

8.3.2 All remaining hydrologic and floodplain/floodway delineation data in conformance with the 
DISTRICT'S HIS Specifications. 

8.3.3 Two (2) complete copies of the Technical Data Notebook including HEC-RAS inputloutput 
files on diskettes. The Technical Data Notebook will be prepared in accordance with 
ADWR State Standards Attachment 1-97 (SSA 1-97). The notebook will be organized as 
specified by the DISTRICT, following SSA 1-97 format. This submittal of the Technical 
Data Notebook shall include any correspondence andlor meeting minutes with t l~e reviewing 
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agencies and shall reflect ally revisions required by those reviewing agencies. Revisio~ls 
may include, but are not limited to, addressing FEMA's comments, modificatio~ls to the 
delineation maps, the HEC-1 model, the HEC-RAS model, atldior tile Final Report. 
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ATTACHMENT 1: STUDY REACHES 
FLOODPLAIN DELINEATION STUDY OF 
CLINE CREEK TRIBUTARIES 



FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 

II.' Fax (602) 506-4601 

NOTICE TO PROCEED 

TO: Jonathan Fuller, PE 
JE FullerlHydrology & Geomorphology, Inc 
8400 S. Kyrene Road, Suite 201 
Tempe, AZ 85284 

SUBJECT: PCN 520.01.20 
FCD Contract No. 2005C024 
Assignment No. 2 

May 15,2006 

Low Org 6961 

Finalize the TDN for Cline Creek Tributaries 

Your not-to-exceed cost estimate of $34,019.49 for Assignment No. 2 has been received and accepted 
for this project with a completion date of 9/7/2007. You are hereby authorized to proceed with the work 
for the referenced proiect as oriainallv described in the Scope of Work. Please specify the contract - .  
title, contract number,.assignment number, and the dates i f  rhe completed service onall relared 
correspondence. includinq the invo~ce. Send the invoices and certificates of performance to the 
attentibn of Finance ~ e ~ h m e n t .  Flood Control District of Maricopa County.  he certificate of 9 performance must be dated on or after the final invoice date and must accompany the final invoices 

This assignment will take the draft Zone AE floodplain for Tributaries to Cline Creek developed under 
FCD 2004C025, assignment 8 and finalize and assemble the work into a Technical Data Notebook for 
submittal to FEMA. This assignment also includes re-analysis of one tributary based on newly built 
culvert by MCDOT as well as addressing all of the future FEMA comments. The detailed scope is 
attached. 

If at any time during the project assignment a material change in the scope of services to be provided 
occurs, causing an increase in the original cost estimate shown here, you must provide the District with 
a written explanation of the additional work along with an estimate of additional costs. No additional 
work shall commence prior to written authorization by the District. No claims for additional work shall 
be accepted that have not received prior District approval. 

9.- 
SIGNED: 

7 - - l - 5 \ L  
U 

Afshin Ahouraiyan Timothy S. Phillips, P.E. 
Project Manager Chief Engineer and General Manager 
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Floodplain Delineation Study of Cline Creek Tributaries 
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EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2005C024 
Assignment 2 

Floodplain Delineation Study of Cline Creek Tributaries 

GENERAL 

This study will take the draft Zone AE floodplains for Tributaries to Cline Creek developed under FCD 
2004C025, Task 8 and finalize and assemble the work into a Technical Data Notebook for submittal to 
FEMA. Cline Creek is located in north-central Maricopa County, see Figure 1. 

Using existing 2-foot contour interval mapping provided by the Flood Control District of Maricopa 
County, this study will include the recently-completed delineation of the 100-year floodplains and 
floodways, which total approximately ten (10.3) linear miles. 

The CONSULTANT will use the recently completed HEC-RAS modeling that was developed under 
separate contract plus additional modeling as scoped herein. 

All work must meet the requirements of the DISTRICT'S Consultant Guidelines, Third Mition - 

December 1, 2003 - Revision 1. All work must also meet Arizona Department of Water Resources 
(ADWR) and Federal Emergency Management Agency (FEMA) requirements for floodplain 
delineations. Prior to the finalization of this assignment, both the DISTRICT and FEMA must review and 
accept the results of this study, and all items called for in this Scope of Work must be delivered to the 
DISTRICT. 

All work must be completed within four hundred and eighty (480) days from the Notice to Proceed 
(NTP) which includes at least sixty (60) days for DISTRICT reviews. 

TASK 1 - COORDINATION 

1.1 Within seven (7) days of the NTP the CONSULTANT will submit a project schedule to the 
DISTRICT'S Project Manager showing coordination meetings and completion dates for each task 
identified in the Scope of Work (SOW). The CONSULTANT will update this project schedule 
when appropriate. 

1.2 The CONSULTANT will participate in regular coordination meetings (at least on a monthly basis) 
with the DISTRICT'S Project Manager and in milestone coordination meetings in the development 
of the hydrologic and hydraulic analyses. The CONSULTANT is responsible for the minutes of 
any meetings. Coordination and milestone meetings should be combined whenever possible. 

1.3 The CONSULTANT will submit an estimate of the monthly hilling within seven (7) days of the 
NTP. Thereafter, this estimate will be updated and submitted to the DISTRICT's Project Manager 
at least ten (10) days before the end of each quarter. 
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I 1.4 The CONSULTANT will submit monthly progress reports at least five (5) days before submittal of 
monthly invoices. The report shall be brief and should be no longer than two (2) typed pages. At a 
minimum, the monthly report shall contain the following: ~ 
a. A description of the work accomplished by task during the reporting month. 
b. Percent (%) completed for the month and percent (%) cumulative completed for each task 
c. A brief description of the work to be accomplished in the following month. 
d. A description of any problems encountered. 

1.5 The DISTRICT will be responsible for placing the legal advertising at the beginning of the study. 
The advertisement will be run in a widely circulated newspaper twice, with approximately one (1) 
week between runs. The advertisement will be run twice in a local newspaper that serves the area 
being studied. 

1.6 The DISTRICT will notify property-owners in the vicinity of the existing floodplain of the study 
using a mailer. 

1.7 The DISTRICT will mail fliers to affected property owners announcing the results of the study. 

1.8 The CONSULTANT shall participate in a project performance evaluation at the end of the project. 
The evaluation will include 1 meeting. 

TASK 2 - DATA COLLECTION 

a 2.1 A data collection summary report will be submitted to the DISTRICT for information purposes. A 
preliminary draft is due within fifteen (15) days of the NTP. The final will be included in Appendix 
A of the Technical Data Notebook. 

TASK 3 - TOPOGRAPHIC MAPPING 

Topographic mapping with 2-foot contour intervals for the study area, has been provided by the 
DISTRICT. The DISTRICT shall provide to the consultant the most recent available aerial 
photography. 

TASK 4 - FIELD SURVEY 

4.1 Field surveys of bridges, culverts, catch basins, storm drains, other hydraulic structures, and 
significant stormwater storage basins that impact the floodplain delineation were provided by the 
DISTRICT. The survey information shall be reduced and compiled into an 11"x 17" (maximum 
size) drawing for inclusion in the final TDN report by the CONSULTANT. CONSULTANT shall 
provide oversight/coordination of a new as-built survey for the new culverts located on Tributary 
C6 and 12" Street. Within seven (7) days of the NTP, the CONSULTANT shall provide 
information on the new culverts to the DISTRICT for the required survey data. Consultant shall 
develop an as-built plan sheet from the survey data for inclusion into the TDN. The DISTRICT 
shall provide the as-built survey data in a dxf or dwg format file. 

4.2 Copies of the final survey field books and office calculations will be supplied by the DISTRICT 
surveyor and included in the Technical Data Notebooks by the CONSULTANT. 

TASK 5 - HYDROLOGY 
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8 5.1 The hydrology from the previous study for this area (Floodplain Delineation Study for Cline Creek 
and Tributary Washes, Michael Baker, Jr. Inc., 1990) will be used for this study. 

I 

i TASK 6 - FLOODPLAIN DELINEATION 

6.1 The floodplain delineation for this project was completed by the CONSULTANT under separate 
contract. Floodplain delineations were obtained using the U.S. Army Corps of Engineers latest 
release of JBC-RAS (version 3.1.2) and methodology acceptable to FEMA under separate contract. 
The CONSULTANT prepared the study using the guidelines established in FEMA's Guidelines 
and Specifications for Flood Mapping Partners, April 2003, and FIA Document 12, Appeals, 
Revisions, and Amendments to Flood Insurance Maps, December 1993. The completed delineation 
work meets the requirements for floodplain delineations as prescribed by EEMA and the ADWR, 
including SSA 9-02, State Standard for Hydraulic Modeling. The modeling and attendant 
delineation ties to the recently completed Floodplain Delineation Study of Cline Creek, FCD 
2002C001. 

Additional modeling of breakout flow shall be developed for approximately 1,200 feet of Tributary 
XI near river station 0.403. This work will include re-balancing Split 1 and re-delineating the 
floodplain of the reaches on both sides of the split flow island. 

6.2 The floodplain delineation maps shall have a scale of 1 inch = 200 feet. The hydraulic modeling 
and delineation work maps shall be in the North American Vertical Datum of 1988 (NAVD 88). 
The maps will be revised to reflect the additional delineation work. This work shall include 
inserting the BEE line work, river mile ticks and attendant cartographic labeling and line work. 

@ 6.3 if ponding-area floodplains occur in the study area the CONSULTANT shall provide the 
DISTRICT with the water surface elevations for these floodplain Zone AH ponding areas. If 
appropriate, the CONSULTANT will delineate conveyance areas, as floodplain Zone AE, between 
these ponding areas. 

6.4 The CONSULTANT has obtained DISTRICT approval at each of the following steps: 

a. Field reconnaissance report and estimation of Manning's "nu values. 
b. Floodplain (natural) delineation. 
c. Floodway (encroached) delineation. 
d. Draft Hydraulics Report (Section 5 of the TDN). 

6.5 The location and alignment of cross sections and channel centerline were submitted for the 
DISTRICT'S review and approved before the cross section data were digitized. Cross section 
stationing is from left to right looking downstream with the thalweg as station 10,000. Cross 
sections were spaced an average of every 161 feet, unless geographic or structural constraints 
dictated otherwise, and extended the full width of the area inundated by 100-year floodwaters. 
Identification of cross sections is in river miles, increasing upstream. The stationing ties into the 
specified river mile of the existing FEMA studies. The cross section are perpendicular to flow per 
FEMA criteria. Cross sections developed by the HEC-RAS interpolation feature were not used. 

The CONSULTANT shall provide additional cross sections to the District for the additional 
Tributary X1 Study Reach. 
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6.6 The 1-IEC-RAS output included with the draft hydraulics report included summary tables, a full 
output report and cross-section plots with water surfaces. 

Draft results of the new and revised Tributary X1 study reaches shall be submitted to the district for 
review. 

6.7 Bridges and culverts were modeled according to HEC-RAS modeling requirements for the selected 
routine. Where nlultiple bridges occur, each bridge was modeled separately. New modeling will 
be performed on the recently built culvert on Tributary C6 and 12" Street. The modeling will be 
based on new as-built survey data provided by the DISTRICT. 

6.8 Flood zones were determined according to FEMA criteria and clearly labeled on the draft drawings 
Flood Zones associated with the new Tributary XI reach will be labeled on the draft drawings. 

6.9 The Floodway Delineation was accomplished by using Encroachment Method 5 (Equal 
Conveyance Reduction with a one foot energy grade surcharge) of HEC-RAS, and then refined by 
using Method 1 (Manual) of HEC-RAS. 

Floodway encroachments will he applied to the additional Tributary X1 reach. 

6.10 The project description boxes of the HEC-RAS models include the following: 

a. Project Name and FCD Contract Number 
b. Consultant(s) and Modeler's Name(s) 
c. File Name 
d. Vertical Datum of the model 

6.1 1 Section 5 of the Technical Data Notebook was prepared for documentation of Task 6, according to 
ADWR State Standards Attachment 1-97 (SSA 1-97). Thereport was organized as specified by the 
DISTRICT standards, following SSA 1-97 format. Modifications will he made to Section 5 based 
on the additional Tributary XI analyses. All other sections shall be completed by the 
CONSULTANT. 

6.12 The CONSULTANT shall fill out all the forms required by FEMA for the submittal of a 
Floodplain Delineation Study. 

6.13 The CONSULTANT shall perform a home status change analysis to determine any change in 
floodplaidfloodway status for existing habitable structures. The results shall be summarized in a 
technical memorandum that includes a map showing the locations of structures that have been 
impacted by the revised floodplaidfloodway line work. 

TASK 7 -DIGITAL DATA 

Digital data shall be delivered in a CADD standard binary DXF format from either AutoCAD or 
Microstation outlined in the DISTRICT'S "CADD Data Delivery Specifications Rev 1.0 January 
2000" and will be prepared in conformance with the above standards. The following themes are 
generally used for the data developed for Floodplain Delineation Studies. However, for this study 
there may not be data for every theme identified here, or the CONSULTANT might develop data 
for themes not listed here. Therefore, only those themes for which there are data need to be 
completed. If the CONSULTANT has data that does not fit one of the themes listed here, the 
DISTRICT'S Project Manager shall be contacted to determine the appropriate theme for that data. 
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• a. NDXPRJ (FCD Project Map Index) f. 
b. PRJ (Project Boundaries) 
c. CART0 (Cartographic Features) g. 

(separate submittals for Mapping and 
Flood Delineation) h. 

d. DQ (Data Quality) I. 

e. PRJ (Project Identification) 
J. 

FPSRFFCD (Floodplain FCD Water 
Surface Elevation) 
FPXFCD (Floodplain FCD Cross 
Section) 
FPZNFCD (Floodplain FCD Zone) 
FPBLN (Floodplain Baseline Route 
System) 
PRJDAT (project identification) 

This task shall include a preliminary submittal to be included with the Task 8.1 deliverable, and a final 
deliverable as part of Task 8.3. The DISTRICT shall review the preliminary submittal and respond with 
comments, and the CONULTANT shall address those comments prior to producing the Task 8.2 
deliverable items. 

TASK 8 - DELIVERABLES 

8.1 Prior to FEMA Submittal: The CONSULTANT will deliver the following items to the DISTRICT. 

8.1.1 Draft TDN including draft work maps according to ADWR State Standards Attachment 1-97 
(SSA 1-97). The report shall be organized as specified by the DISTRICT standards, 
following SSA 1-97 format. 

8.1.2 Preliminary Digital Data Delivery 

8.2 FEMA Submittal: The CONSULTANT will submit the following items to the DISTRICT for 
review by FEMA and any other appropriate governmental agency. All of the following products 
are considered deliverables for the FEMA submittal: 

8.2.1 Two (2) complete sets of blackline paper topographic base maps with the floodplain 
delineations shown. All drawings will be signed and sealed by persons of appropriate 
professional registration(s). Each registrant will provide a specific statement as to what 
service they performed. 

8.2.2 Two (2) complete copies of the Technical Data Notebook, including completed FEMA 
forms, annotated Flood Insurance Rate Maps showing the proposed delineation and HEC- 
RAS input/output files on diskettes. The Technical Data Notebook will be prepared in 
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The notebook will 
be organized as specified by the DISTRICT, following SSA 1-90 format. 

8.3 Final Submittal: The following products are considered deliverables for the final submittal to the 
DISTRICT after FEMA approval is issued. 

8.3.1 One (1) complete set of Mylars and two (2) complete sets of sealed blackline paper 
topographic maps with the floodplain/floodway delineations shown. All drawings will be 
signed and sealed by persons of appropriate professional registration(s), Each registrant will 
provide a specific statement as to what service they performed. 

8.3.2 All remaining hydrologic and floodplain/floodway delineation data in conformance with the 
DISTKICT's HIS Specifications. 

FCD 2005C024, Task Assignment 1 Page 6 of 8 Exhibit A - Scope of Work 



8.3.3 Two (2) complete copies of the Technical Data Notebook including HEC-RAS inputloutput 
files on diskettes. The Technical Data Notebook will be prepared in accordance with 
ADWR State Standards Attachment 1-97 (SSA 1-97). The notebook will be organized as 
specified by the DISTRICT, following SSA 1-97 format. This submittal of the Technical 
Data Notebook shall include any correspondence and/or meeting minutes with the reviewing 
agencies and shall reflect any revisions required by those reviewing agencies. Revisions 
may include, but are not limited to, addressing EEMA's comments, modifications to the 
delineation maps, the HEC-RAS model, and/or the Final Report. 
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Click here and type the Addresssets Name 
Click here and type the Addressee's Title 
Click here and type the Company Name 
Click here and type the Street Address 
Click here and type the City, State ZIP Code 

Dear Resident: 

The Flood ConaolDitrict of Maricopa County (Disuict) has completed the Adobe DamIDesert Ws 
Area Drainage Master Pkn (ADMI') in your area. A recommendation from the ADMP was the 
re-delineation of the Cline G e k  Tributaries based on better mapping and better data. 

The District is conducting an open house for all property owners located in the Cline Creek Tributary 
washes to inform them of the findings of this study. The meeting will be held from 6:00 to 8:00 p.m. 
Thmday, March 15,2007 at the New& Church of Jesus &t of htter DaySains. Rlpresentatives 
from the Flood Control District and the engineering consulting firm will be available to discuss the 
results and answer questions. 

The completed study and delineation exhibit maps will be used to regulate future development so as to 
reduce or prevent possible flood damage to property and structures. The study results will be submitted 
to the Federal EmergencyManagement Agency (FEMA) for use in revising Flood Insurance Rate Maps 
for the area. Buildings located within a 100-year floodplain are required byFEMA to have flood 
insurance coverage if they are financed by federally insured loans. 

If you have any questions, please feel free to contact me at 602-506-1501. 

Sincerely, 

Afs hin Ahowaiyd" 
Project Manager 



-- 

Name 



c o ~ o l  6 

Cline Creek Tributary Flood Delineation Study 

Name Address l-4 
lma* 



@ Cline Creek Tributary Flood Delineation Study 

+%,as 

Name Address Phone E-mail 



B.7 FEMA Correspondence 



Board of Directors 
Fulton Bmk, D I ~  1 
Don Stapley, D~sbict 2 

Flood Control District Andrew Kunasd$ D~sttid: 3 

of Maricopa County 
Max Wilson, Distnd 4 

Maty fbse Wmx, Dtmct 5 

. . ,.. .. 
2801 W s t  hrtango 
Pnoenn, Amona 85009 
Phone: 602-5&1501 
Fax: 602-506401 
TT: 602-505-5897 

May 17,2007 

Mr. Mounir Boudjemaa, Regiond Manager 
Baker Gvil 
3601 Eisenhower Avenue 
Alexandria, Virgjnia 22304-6425 

Community: Maricopa County, Arizona 

Flooding Sources: Cline Cseek Tributaries C6, GI, XS, XI, X2, X3, X4A, and X4B 

FIRM Panels Affected:390G, 395H 

@ Dear Mr. Boudjemaa: 

I have enclosed a floodplain re-delineation study for Qine Cseek Tributaries. Tnis study was 
done to more accurately define and map potential flood-hazard areas in advance of 
anticipated future development. The supporting Technical Data Notebook includes a copy 
of the work maps. Please review and process a Letter of Map Revision for the studied 
portions of these washes. 

If you have any questions, please contact me at (602) 506-4528. 

Sincerely, 

Richard P. Harris, P.E., CFM 
Project Manager 
Regulatory Division 

Enclosure 



Letter to: Mounir Boudjemaa, Regional Manager, Baker Civil 
Subject: Cline Creek Tributaries 
Page 2 of 2 
May 17,2007 

Copies to: Mr. Ray Lenabq  
Floodplain Mapping Coordinator 
FEMA Region IX 
11 11 Broadway 
Suite 1200 
Oakland, CA 94607-4052 

Mr. Michael Godesky, Project Manager 
tIazards Study Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C STREET SW 
WASHINGTON DC 20472-0001 

Mr. Brian Cosson 
WIP Coordinator 
Arizona Department of Water Resources 
500 north 3' Sueet 
Phoenix, AZ 85004 

Mr. Brian Iserman, P.E. 
JE Fuller Hydrology and Geomorphology, Inc. 
8400 South Kyrene Road 
Suite 201 
Tempe, AZ 85284 



APPENDIX C: SURVEY FIELD NOTES 



Flood Control District 
of Maricopa County 

Board of Directors 
Fulton Bmk, Disttict 1 
Don stapley, ~istrict 2 

Andrew Kunasek, Disbict 3 
Max W~lson, Disbict 4 

Mary Rose Wilcox, Disbict 5 

. . .,. ., 
2801 West Dumngo %& 
Phoenix, Anzona 85009 
Phone: 602-50&1501 

 ax: m 2 - 5 ~ ~ 1  Project Survey Report: Cline Creek Tributaries 
TE 602-505-5897 

April 26,2007 Brian R. Iserman, P.E. 
JE Fuller Hydrology & Geomorphology, Inc. 
8400 S. Kyrene Road Suite 201 
Tempe, AZ 85284 

Project narrative: 
At the request of JE Fuller, consultant, and Afshin Ahouraiyan, FCD, the survey branch 
of the District performed field observations as requested on December 4, 2006. The base 
documents were the request letter and two photo maps indicating the position of the 
observations. 

The project control was the Maricopa County Geodetic Densificahon and Cadastral 
Survey W S  B order point NR15. 
Observations were performed with a Trimble 5800 real time kinematic GPS instrument. 
And were taken on the Honzorital Datum of 1983-92 State Plane Coordinate System, 
Arizona Central Zone. 
The Vertical Datum is The North American Vertical Datum of 1988. 
Observatior~s were reported to .Olinternational feet. 
There were several residences and drainages surveyed in the field at the requested sltes 
At a stated accuracy of plus or minus .10 feet. Additional highest and lowest adjacent 

grade and lowest floor observations were taken with a Sokkia 31d order engineering level 
and telescoping level rod. 

John R. Stock, RLS, CFM 
Mapping and Survey Manager 
Flood Control District of Maricopa County 



Cline Creek Tributaries 
Follow Up Survey Results 

Survey Performed by FCDMC on 12/8/06 
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Survey Performed by FCDMC on 12/8/06 



Cline Creek Tributaries 
Follow Up Survey Results 

Survey Performed by FCDMC on 12/8/06 



Flood Control District 
of Maricopa County 

Board of Directors 
Fulton B d ,  Disbict 1 
Don Stapky, Dis&ict 2 

Andrew Kunasek, Disbict 3 
Max Wilson, Disbid 4 

Mary R m e  Wilcox, District 5 

, . . # .  .. 
Z801 West Dumngo Street 

Phcenlx, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-5064501 

602-505-5897 

Project Survey Report: Circle Mountain Road and Cline Creek 

September 27,2006 
Brian R. Iserman, P.E. 
JE Fuller Hydrology & Geomorphology, Inc 
8400 S. Kyrene Road Suite 201 
Tempe. AZ 85284 

Project rlarrative: 
At the request of JEFuller, consulta~~t, and Afshln Ahouraiyan, FCD, the survey branch 
of the District performed field observat~ons as requested on May of 2005 and after further 
new construction new observations were added to the dataset in July of 2006 . The base 

@ documents were the request letter and two photo maps indicating the position of the 
observations. 

The project control was the Maricopa County Geodetic Densification and Cadastral 
Survey GPS B order point NR15. 
All observations were performed with a Trimble 5800 real time kinematic GPS 
instrument. 
Observations were taken on the Horizontal Datum of 1983-92 State Plane Coordinate 
System, Arizona Central Zone. 
The Vertical Datum is The Noah American Vertical Datum of 1988. 
Observations were reported to .Olintemational feet. 
The stated accuracy is plus or minus .10 feet. 

John R. Stock, RLS, CFM 

0 
Mapping and Survey Manager 
Flood Control District of Maricopa County 



12th St. &Circle Mtn. Rd. 
Elev. Code 
2140.176 bw Code 
2142.969 tw bw= bottom of wall 
2145.012 tw tw= top of wall 
2145.026 tw eop= edge of pavement 
2145.013 tw top= top of bank 
2145.523 top headwall toe= toe of bank 
2145.661 top headwall fl= flow line 
2145.148 tw grb= grade break 
2142.952 tw ng= natural ground 
2141.007 bw 
2140.297 bttm headwall 
2140.233 celiwall Typical cell wall thickness= 8 tenths 
2140.335 cellwaN 
2140.26 cellwall Typical cell height= 4 Foot 

2140.271 cellwali 
2140.253 cellwall 
2140.226 cellwall 
2140.178 bttm headwall 
2145.193 top headwall 
2144.699 tw 
2142.447 tw 
2140.956 bw 
2139.842 bw 
2139.859 bttm headwall 
2139.838 cellwall 
2139.831 cellwall 
2139.772 cellwall 
2139.814 ceilwall 
2139.781 cellwall 
2139.781 ceilwall 
2139.848 bttm headwall 
2139.888 bw 
2142.608 tw 
2144.674 tw 
2145.145 top headwall 
2145.153 top headwall midpoint 
2145.622 top headwall midpoint 
2145.011 EOP 
2145.439 EOP 
2146.121 EOP 
2145.872 EOP 
2147.948 EOP 
2148.399 EOP 
2145.201 Top 
2140.725 Toe 
2140.136 FL 

2140.3 Toe 
2141.526 GRB 
2143.124 Top 
2143.693 NG 



12th St. &Circle Mtn. Rd. 
Elev. Code 
2143.088 NG 
2142.085 Top 
2140.868 Toe 
2140.957 Toe 
2142.506 Top 
2142.679 Top 

2141.04 Toe 
2142.68 Top 

2145.424 GRB 
2148.406 GRB 
2141.799 Top 

2139.75 Toe 
2139.081 NG 
2139.367 Toe 
2141.509 Top 
2140.876 NG 
2140.839 Top 

2139.48 Toe 
2139.15 FL 

2139.977 NG 
2137.006 FL 
2139.71 1 Top 
2141.947 NG 







Ground Survey Data for 
Arch Culverts on Tributary C8 at Circle Mountain Road 

Data Provided by the Flood Control District of Maricopa County 5110105 



Ground Survey Data for 
Arch Culverts on Tributary C8 at Circle Mountain Road 

382 1 1050353.50 1 655428.95 1 2103.45 IT.O.HDWLENDARCHC-6.60FL 
383 1 1050363.92 1 655412.86 1 2099.83 IT.O.WWALL END 

Data Provided by the Flood Control District of Maricopa County 5110105 



Ground Survey Data for 
Arch Culverts on Tributary C8 at Circle Mountain Road 

Data Provided by the Flood Control District of Maricopa County 5110105 

Description 
T.O.WWALL END 
CL24"CMP T.0.P END 
CL24"CMP T.0.P END 

Elevation 
(NAVD88) 

2099.97 
2102.59 
2103.99 

Easting 
(NAD83) 
655479.00 
655485.45 
65551 2.80 

Point 
Number 

384 
385 
386 

Northing 
(NAD83) 

1050366.12 
1050362.87 
1050333.97 





Ground Survey Data for 
Box Culverts on Tributary C6 at 12th Street 

Data Provided by the Flood Control District of Maricopa County June, 2006 



Ground Survey Data for 
Box Culverts on Tributary C6 at 12th Street 

Data Provided by the Flood Control District of Maricopa County June, 2006 





Ground Survey Data for 
CMP Culverts on Tributary C8 at 12th Street 

Data Provided by the Flood Control District of Maricopa County 5110105 



Ground Survey Data for 
CMP Culverts on Tributary C8 at 12th Street 

Data Provided by the Flood Control District of Maricopa County 5110105 
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APPENDIX D: HYDROLOGIC ANALYSES SUPPORTING 
DOCUMENTATION 

No Additional hydrologic analyses were required for this study. 



APPENDIX E: HYDRAULIC ANALYSIS SUPPORTING 
DOCUMENTATION 
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E.1 Roughness Coefficient Estimation 

PREFACE 

The following report describes the evaluation of Manning's roughness coefficients for this 
floodplain delineation study. 
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FLOODPLAIN DELINEATION STUDY 
of 

CLINE CREEK TRIBUTARIES 

FCD 2004C025 

WORK ASSIGNMENT #8, FIELD RECONNAISSANCE REPORT 

1. Introduction 

JE Fuller/Hydrology & Geomorphology, Inc., (JEF), performed field reconnaissance along the 
Cline Creek Tributaries on January 20", 2005. The reconnaissance was performed to document 
channel and overbank conditions for the purpose of determining Manning's Roughness 
Coefficient for typical reaches throughout the study area. 

2. Manning's "n" Values 

Manning's "n" values were determined using the methodology outlined in the USGS report titled, 
"Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa 
County, Arizona" by B.W. Thomsen and H.W. Hjalmarson, (April, 1991). Reach designations 
were assigned based on distinctions in general channel morphology, vegetation, and channel and 
overbank soil characteristics. 

On the following pages, photographs showing typical reach conditions are preceded by the 
worksheet used to determine the reach-average Manning's "n" values for the reach depicted in the 
photographs. Figure 1 shows the field reconnaissance site locations as well as the study reaches. 

Due to the highly variable nature of the channel and overbank conditions in these study reaches, 
the Manning's "n" values shown in the reconnaissance report represent typical reach average 
conditions only. The HEC-RAS option for assigning horizontal variation in n values is 
recommended due to the highly variable nature of the single lot development that dominates this 
study area. 

Floodplain Delinearion Study ofcline Creek Trihularies, 
FCD 2004CO25, WorkA.s.sigrnmenf#8, Fi~~idReconnai.ssance Report 
JE Fuller /Hydroloby & Gromorphology, Inc 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Cline Creek Tributaries 
Wash Name: Cline Creek Tributary C8 
Location: 1 

0.025 I I 1 
Firm Soil 0.025-0.032 

0.023-0.036 
Coarse Sand 0.026-0.035 

0.028-0.035 
0.030-0.050 0.030 0.035 0.030 

Boulder 0.040-0.070 

Floodplain Deiineafbn Smdy of Cline Creek Tributaries Page 3 
FCD 2004C025, Work Assignment #8, FieldReconnaissonce Report 
JE Fuller/Hydrolo~ & Geomorpho1op)i hc 



Looking downstream at right bank rnstream at left bank 

Floodplain Delineofion SludJ oe Creek Tribufaries 
FCD 2004C025, Work Assimmenl#8, FieldReconnoi~sance Remn 





Cline Creek Tributary 

Looking unstream 

Floodplain Delineation Study ojCline Creek Tributarier 
FCD 2004C025. Work Assignment #a, FieldReconnaisonce Report 
JE Fuller /Hydrolorn & Geoinarpholorn, Inc. 

Looking downstream at right bank 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Cline Creek Tributaries 
Wash Name: Cline Creek Tributary X2 
T nmtinn 

Floodplain Delineation Study of Cline Creek Tributaries 
FCD 2004C025, Work Assignment #8, FieldReconnaissnnce Report 
JE FuNer/Hydrolqg, & Geomorpholom, Inc. 

Page 7 



Photo Not Available 

I 
Floodplain Delineation Shrdy of Cline Creek Tributaries 
FCD 2004C025, Work Assignment #a, FieldRecannaissonce Report 
JE Fuller /Hydrology & Geornorpholoyy. Inc. 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Cline Creek Tributaries 
Wash Name: Cline Creek Tributary X3 
Location: 4 

Page 9 

Degree of lrregular'ity Smooth 
Minor 

Moderate 
Severe 

n l  
0.000 

0.001-0.005 
0.006-0.010 
0.01 1-0.020 

0.001 0.001 0.001 



= - 
Loa 

Floodplain Delineation Study of Cline Creek Tributaries 
FCD 2004C025, Work Assignment #8. FieldReconnoissonce Repon 
JE Fuller /Hydrolo~y & Geomorpholo~, Ine. 

Looking downstream I 

Looking downstream at right bank I 
Page 10 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Cline Creek Tributaries 
Wash Name: Cline Creek Tributary X4A  
Location: 5 

Variations in the Channel Cross Section Gradual 0.000 0 0 0 
0.001-0.005 
0.010-0.015 

Degree of Meandering 

I I I I I 

Minor 
Appreciable 

Severe 

n=(nO+nl +n2+n3+n4)m 0.054 1 0.045 1 0.054 

m 

Use 1 0.055 1 0.045 1 0.0551 

Floodplain Delineation Shrdy of Cline Creek Tributaries Page I 1  
FCD 2004C025, Work Assignment #8, Field Reconnoissonce Report 
JE Ful ler /Hydrolo~ & Geomorpholo~, Inc 

1 
1.15 
1.3 

1 1 1 



Looking downstream 

Photo Not Available 

Floodplain Delineolion Sludy of Cline Creek Tributorier 
FCD 2004C025, Work Assignmen1 #a, Field Reconnaissance Report 
JE Ful ler /Hydro lo~ & Geo,norpholoyy. Inc. 

Photo Not Available 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Cline Creek Tributaries 
Wash Name: Cline Creek Tributary X4B 
1 .ncation. 6 

II Channel Bed Material 

Cobble 

I I I I I I Effects of Obstructions Negligible 0.000-0.004 0.004 1 
Minnr "9 n nns-n n i  s I o n l n l  I n nrn 

Concrete 
D--tr -..I 

0.01 2-0.018 I I I 
n n-c II 
U.ULJ 

0.025-0.032 
0.023-0.036 
0.026-0.035 
0.028-0.035 
0.030-0.050 
0.040-0.070 

Degree of Irregularity 
n l  

Smooth 
Minor 

Moderate 
Severe 

Vegetation 

0.026 

- 
Variations in the Channel Cross Section 

--= -- 
0.000 

0.001-0.005 
0.006-0.010 
0.01 1-0.020 

Small 
Medium 
Large 

Very Large 
r 

Degree of Meandering 

0.030 

----- 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

I I 

n=(nO+nl+n2tn3+n4)m 

0.026 

0.001 

n3 

Minor 
Appreciable 

Severe 

I I I 

0.052 1 0.040 1 0.052 

Use 1 0.050 1 0.040 1 0.050 

n4 

Floodplain Delineation St& #Cline Creek Tributaries Page I3 
FCD 2004C025, Work Assignment #a, FieldReconnaissonce Report 
JEFulier /lfydrolom & Geomorpholopy, Zxc. 

0.001 

0.002-0.01 0 
0.010-0.025 
0.025-0.050 
0.050-0.100 

m 

0.001 

-- 
0.000 

0.001-0.005 
0.010-0.015 

0.015 

1 
1.15 
1.3 

0 

0.01 

1 

0.015 

0 0 

1 1 



Cline Creek Tribut x 

Photo Not Available 

Floodplain Delineolion Sludy of Cline Creek Tributaries 
FCD 2004C025. Work Assignment #a, FieldReconnoissance Reporl 
JE Ful ler /Hydrolo~ & Gcornarpholo~, lnc. 

Photo Not Available 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Cline Creek Tributaries 
Wash Name: Cline Creek Tributarv X5 
Location: 7 

Floodplain Delineation Sludy of Cline Creek Tributaries Page I S  
FCD 2004C025, Work Assignment #8, FieldReconnaissonce Report 
JE Ful ler /Hydrolo~ & Geomorpholo~, Zne 



Photo Not Available 

Floodplain Delineollon Study of Cline Creek Tributaries 
FCD 2004C025, Work Assignment #8, Field Reeonnoissonce Reporl 
JEFuller/Hydrolagy & Geomorpholo~, Inc. 

X5,l-20-2005, Location 7 

Photo Not Available 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study o f  Cline Creek Tributaries 
Wash Name: Cline Creek Tributary C6 
Location: 8 

Degree of Irregularity Smooth 0.000 
0.001-0.005 0.001 0.001 0.001 
0.006-0.01 0 

Severe 0.01 1-0.020 

Effects of Obstructions 

Vegetation 

Negligible 
Minor 

Appreciable 
Severe 

Variations in the Channel Cross Section 

I I I I I I 

n=(nOtnl tn2tn3tn4)m 0.057 1 0.050 1 
11 Use 1 0.055 1 0.050 1 

Small 
Medium 
Large 

Very Large 

Degree of Meandering 

Floodplain Delineation Study gfCline Creek Tnbufories 
FCD 2004C025, Work Assignment #8, Field Reconnaissance Repoi? 
JEFuNer/HydroIo,~ & Geomorphologi Inc 

n2 

Gradual 
Alternating (occasionally) 
Alternating (frequently) 

n3 

Minor 
Appreciable 

Severe 

0.000-0.004 
0.005-0.015 
0.020-0.030 
0.040-0.060 

n4 

0.002-0.010 
0.010-0.025 
0.025-0.050 
0.050-0.1 00 

m 

0.01 0 

0.000 
0.001-0.005 
0.01 0-0.01 5 

0.02 

1 
1.15 
1.3 

0.004 

0 

0.010 

0.01 

1 

0.02 

0 0 

1 1 



. .. ~ 

Looking downstream at left bank 

Floodplain Delinemion Shrdy of Clhe Creek Tribulon'es 
FCD 2004C025. Work Assignmen: #8. FieldReconnoissonce Repon 
JE Fuller/HydmIo~ & Geomovhol~gy, Inc. 

Looking downstream at right bank I 
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A 3. Significant Hydraulic Structures 

! 
I There are three locations in the study area where significant hydraulic structures exist (See 

attached reference map). The largest of these structures occurs in the lower reach of Cline Creek 
Tributary C8 where it crosses Circle Mn~~ntain Road (see below). 

I 

The second significant structure is located on the lower reach of Tributary C6 where it crosses 
12' Street - and is shown in the image below. 

- 

Looking upstream at culvert outlets (River Station 1.052) 

Floodplain Delineation SluQ of Cline Creek Tributaries 
FCD 2004C025, Work Assignment #8, FieldReconnoissonce Report 
JE Fullcr/Hydrolo~y & Geamorpholo~y. Inc. 

Page 19 



The third significant structure is located approximately .5 miles upstream of Structure 1 - where 
Cline Creek Tributary C8 crosses 12" Street - and is shown in the image below. 

Looking upstream at culvert outlets (River Station 0.807). 

A 

4. General Ploodplain Conditions 

This study area generally consists of gravelly to cobbly channel bottoms in the main channels to 
small cobbles and coarse sands in the overbank areas. Main channels are moderately well- 
defmed. 

In general, the study area is covered by the Upper Sonoran plant community. Vegetation 
throughout the study reaches includes trees such as mesquite, little leaf palo verde, creosote and 
ocotillo, and cacti including saguaro, barrel, staghom, and teddy bear cholla, and various shrubs 
such as desert broom, jojoba, mormon tea, brittle bush and hackberry. 

The area is occupied by single family homes usually on 1 to 5 acre lots and attendant fences and 
horse structures. The degree of development from one lot to another is highly variable. 

Floodplain Delineolion Study of Cline Creek Tribufories 
F C D  2004C02S, Work Assignment #8, FieldReconnaissunce Report 
JEFuI/er/Hydrology & Geo,norpholom, hc. 



E.2 Cross Section Plots 
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Cline Tribs Plan: Cline Tributaries 4/17/2007 
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Cllne Trlbs Plan: Cline Tributaries 411712007 Cl~ne Tr~bs Plan: Cllne Tr~butarles 411712007 
R ~ v e i =  X3 Reach = Reach 1 RS = 0 122 Geomeiiy Data updated per 1216106 survey by FCDMC Rtver . X3 Reach = Reach 1 RS ; 0 099 Geometry Data updated per 1218106 sulvey by FCDMC 
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Cl~ne Tribs Plan. Cl~ne Tr~butar~es 4/17/2007 Cl~ne Trlbs Plan Cl~ne Tr~butar~es 4/17/2007 
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Cline Tribs Plan: Cline Tributaries 4/17/2007 
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Cl~ne Tr~bs Plan: Cllne Tr~butar~es 4/17/2007 Cl~ne Tr~bs Plan: Cl~ne Tr~butar~es 411 712007 
River = X4A Reach = Reach 2 RS = 0 113 Rrver = X4A Reach = Reach 2 RS = 0 082 
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Cline Tribs Plan: Cline Tributaries 4/17/2007 Cline Tribs Plan: Cline Tributaries 4/17/2007 
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Cl~ne Tribs Plan: Cllne Tr~butar~es 4/17/2007 Cl~ne Tr~bs Plan: Cl~ne Tributar~es 411 712007 
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Cline Tribs Plan: Cline Tributaries 411712007 Cline Tribs Plan: Cline Tributaries 4/17/2007 
Rive(= X4B Reach = Reach 1 RS -0.144 Geometry Data updated per 1218106suwey by FCDMC River = X4B Reach = Reach 1 RS = 0.1 11 
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Cline Tribs Plan: Cline Tributaries 411712007 Cline Tribs Plan: Cline Tributaries 4/17/2007 
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Cl~ne Tr~bs Plan: Cllne Tr~butar~es 411 712007 Cl~ne Tr~bs Plan. Cl~ne Trlbutar~es 4/17/2007 
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Cl~ne Tr~bs Plan: Cl~ne Tr~butar~es 411 712007 Cl~ne Tribs Plan: Cline Tr~butar~es 4/17/2007 
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Cline Tribs Plan: Cline Tributaries 4/17/2007 Cline Tribs Plan: Cline Tributaries 411 712007 
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Cl~ne Tr~bs Plan: Cllne Tr~butar~es 4/17/2007 Cl~ne Tr~bs Plan: Cl~ne Tr~butar~es 411712007 
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Cline Tribs Plan: Cline Tributaries 411712007 Cline Tribs Plan: Cline Tributaries 411712007 
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E.3 Supplemental Lateral Structure Output Tables 





E.4 Detailed Output (RAS rep file) 



HEC-PAS Version 3.1.3 May 2005 
U.S. Army Corp of Engineers 
xyerologic ~ngineering center 

609 Second Street 
Davis, California 

XXX 

XXXX 
X X 
Y I 
XXXX 
X X 
x i 
X X 

Project Title: c h n e   ribs 
project rile ; clinetribsprj 
Run Dare and Time: 4/17/2007 5 : 1 4 : 2 4  PM 

project Description: 
Tnis model was developed for m e  ~lood control District of ~aricopa county by 
JE FullerIHydr010gy h ~eamorphology Inc. ~loodplain Delineation Study of cline 
Creek Tributaries FCD 2004C025, Work Xssignmenr 8 and FCD2005COZ<, Work 
Assignment 2. 

 he consultant  dress i s  8400 S ,  xyrene noad. suite 201, 
Tempe, AZ 85284.  

HEC-LLS Version 3 1 . 3 ,  May, 2 0 0 5 ,  sub-critical profiles 
for natural conditions and floodway developed using method I. ~nergy grade 

were held to one foot or less.  he beginning warer surface 
elevation for ~riburary C8 is 2082 per the average 100~year depth of cline 
creek across me tributary area.   he beginning water surface condition for 
Tributary X5 is based on normal depth. Each of these beginning conditions 
yei~dea me higher, more conservative water surface condition of all boundary 
options. ~ 1 1  orher tributary boundary condition. are de~errninea automatically 
by me HBC-ms junction routine. 

 his )nodel w i l l  replace the effective model 
as part of the riaadplain ~elinea~ion srvdy of chne creek and 

Tributary Washes by Michael Baker, IJr. 1°C.. 8/16/1490, FCD 89-15 

This model 
run on 4 / 1 7 / 2 0 0 7 .  Srarionlng based upon River Mile distance from Hydraulic 
Baseline from tributary caniluencea. 

HydrO1OgY is from the effective study 
titled Flood Delineation Study of Cline Creek and Tributary Washes. FCD89-15 
performed hy Michael Baker Jr. 1°C. .  l iprrl ,  1990. 

Discharge 
Definitions: 

C6 RS 1.525 - 1410 Cis 
C6 RS 0 . 9 4 6  = 1920 Cf6 
C6 RS 0 .248  = 
2210 Cf6 
C8 RS 2 . 9 5 9  - 2280 Cis 
C8 RS 0.112 - 4320 Cis 
X1 RS 1.270 = 708 
-." 
X1 RS 0.174 = 112 Cia 
X 1  RS 0.151 = 146 Cf6 
X 1  RS 0.161 = 485 CIS 
X1 RS 
0.104 = 4 8 5  Cfs 
Y 1  RS 0.309 i 2 2 3  cis 
X 1  RS 0.163 = 708 Cf6 
X2 RS 1 . 0 2 8  = 
190 c t s  
Y3 RS 1.168 i 51s cis 
X l l i  RS 0.812 = 254 CfS 
1(4& RS 0 . 2 8 7  = 3911 
cis 
XfB RS 0 . 5 2 0  - 139 CIQ 
d5 RS 0 .975  - 101 Cf6 
Roadway crossings are at 
the following locations 

C6 RS 1.306 16th Street dip 
C6 RS 1.052 14th Street 
dip 
C6 RS 0.713 12th Street culverts 
C6 RS 0 .506  10th Street dip 
C6 RS O 2 l i  
7r. ^ 2:. 

C i  I RS 1.988 Private  rive dip 
i RS 1.122 34th Street dip 

FCD >005~024, W<,rkA.~.~ixnment 2 
JE ~ ~ ~ ~ l e r / H y d m l ~ ~ h . y  & Geonro,pholo,~y, lnc 



" 8  
RS 0 . 8 0 7  i O L n  Street CUlVerLn 
C8 RS 0.552 lorn S t r e e t  dip 
CB RS 0.357 Circle 
Mountain ~ o a d  con-arch 
X1 RS 0.688 ZZnd Street dip 
Xl RS 0.322 20th S t r e e t  
dip 
X1 RS 0.161 20th Street dip 
X 1  RS 0.113 PrivaL Drrve dip 
61 RS 0.048 
l8Lh Street dip 
xz RS 0 .784  ~ 2 n d  street dip 
X ?  RS 0.510 Private  rive dip 
X2 
RS 0.623 20th street dip 
x2 RS 0.0d6 18th street dip 
61 RS 1.046 20th street 
dip 
x3 RS 0 . 7 1 8  18th street dip 
x3 RS 0.308 1 6 ~ 1 ,  street dip 
X3 RS 0.076 14th 
street dip 
x4ii RS 0.558 12th street dip 
X4R RS 0.287 10th Street dip 
X48 RS 
0.412 12th Street dip 
148 RS 0.310 Gaifney Road dip 
X5 RS 0.703 1dLh Street 
dip 

C ~ O E ~  section data from topographic mapping a t  a acale of >-inch equals 
200 feet with a 2-foot contour interval and aerial phatagraphy was provided by 
cooper aerial of phoenix, i i r i i o n a ,  under contract with me FCOMC. m e  
horizontal datum is lirirona central Stare plane NAO 1 9 8 3 ,  vertical da~utn is 
NiiVD 1988. 

Topographic Blight Date is 05/02/2002 
aerial Photo night ~ a ~ e  
is January, 2005 

PLAN DITR 

man ~itle: cline Tributaries 
Plan File : x:\prajects\~gency\FCDMC\2OO4COZi\TO88C1iiiPDS\hhh~hhh\CIiiiT~ibb\iib.pO~ 

Geometry Title: Cline Tributaries 
Geometry File : ~:\pro]ecra\agency\FCDMC\2004C025\T08~CIiiiF0S\hraii\ClineTriba\clinetribe.g01 

FlOW Title : Cline Tributaries 
Flaw File : x : \ p r o j e c r ~ \ a g e n c y \ ~ ~ ~ ~ ~ \ ~ ~ ~ 4 ~ ~ ~ 5 \ ~ ~ ~ B ~ 1 i i i ~ ~ ~ \ l ~ e c ~ r a ~ \ C I i i i ~ ~ i b b \ c i i . £ 0 1  

plan snrnrnary rniarmarion: 
~umher of: crano sections = 335 ~ultiple apeninga = o 

culverts = 3 ~nline structures = o 
 ridges - o ~ a r e r a l  structures = B 

C~rnpuLaLlonal Information 
water surface calculation tolerance = 0.01 
critical death calculation tolerance - 0.01 ~ ~~ 

Maximum numher of iteration0 = 20 
~aximum difference tolerance = 0 . 3  
F ~ D W  tolerance factor = o.ool 

computation options 
C r l L i c a i  depth computed only where neceesary 
conveyance Calculation Method: i i L  breakn in n values on13 
Friction slope ~ethod: merage conveyance 
computarional m o w  ~egime: ~ubcritical now 

Equal Conveyance = True 
Left Offset = 0 
Bight offset = o 

Rive* - XI Reach = Reaoh 1 
RS Profile Method Valuel Value2 
0.163 profile 2 1 9974.5810035.24 
0.113 orofile 2 1 995110026.23 
0.110 profile 2 1 995110012.19 
0 . 0 8 2  profile 2 1 9975 10018.1 
0 . 0 4 8  profile 2 1 94850310021.68 
0 . 0 4 0  profile 2 1 9982.8110027.42 
O.Ol5 profile Z 1 991510020.95 

1.002 profile 2 1 997510012.06 
0.979 glofile 2 1 9956 10014 
0 . 9 5 6  profile 2 1 996510008.87 

FDS of C l h e  Creek Tribrrlarics, 
F C D  200.5C024, Work A.~,~ig,rmenr 2 
JE F~rller/Hydrology B Geomofpholo~y. 61c 



0.931 profile 2 
0.836 profile 2 
0.858 profile 2 
0.827 pro f i l e  2 
0 . 7 9 6  prof i l e  2 
0.776 profile 2 
0.763 profile 2 
0.759 prof i le  2 
0.731 pro f i l e  2 
0 . 6 8 8  prof i l e  2 
0 . 6 8 4  pro f i l e  2 
0.661 profile 2 
0.628 profile Z 
0 . 5 8 7  profile 2 

River - XI Reach = Reach 2 
RS Profile Method Yaluel Value2 
0.241 D r o i i l e  2 1 9991.7 10015 
0.209 prof i le  2 1 9 9 8 8 . 7 7  10015 

R1Ver = X4h Reach = Reach 1 
RS Protile Method Valve1 Value2 
0.812 profile 2 1 9970.6310029.71 
0.777 arofi ie  2 

River = C6 Reach = Reach 2 
RS Profile Method Yaluel Value2 
0.946 profile 2 1 990810018.35 
0.909 Droiile 2 1 991610020.81 

R1YeT = C6 
BS Profile 
1.525 profile 2 
1 . 8  profile 2 
1.461 profile 2 
1.437 profile 2 
1.395 profile 2 
1.389 profile 2 

FDS <$Cline Cmck Tribularies, 
F C D  2005C024, Work Assi~nmenr 2 
JE F~clledHydrology & Geor,torphology, lnc 



1.052 protile 2 1 9958 10015 
1.022 profile 2 1 99&210010.52 
0.990 profile 2 1 99393910019.99 

River = C8 Reach = neach 1 
RS Profile Method Value1 Value2 
2 . g 0 4  profile 2  1 9'133.42 10044 
2.870 profile 2 1 9932.68 10080 
2 . 8 2 8  profile 2 1 9 8 9 0 . 5 3  10020 
2.791 profile 2 1 992671003357 
2 . 7 4 8  profile 2 1 9968.03 10067 
2 . 7 1 1  Profile 2 1 9971.7610018.78 
2.675 profile 2 1 9968.2910057.87 
2 . 6 4 0  profile 2 1 9914.51 10024 
2.498 profile 2 1 9 9 7 8 . 2 3  10120 
2 . 4 5 1  profile 2 1 9959.5510039.17 
2.415 profile 2 1 941710017.3g 

2 . 3 7 4  profile 2  1 992210018.95 
2 . 3 3 8  profile 2 1 9922.9210011.95 
2.300 profile 2 1 9 4 2 4 . 2 +  10017.9 
2 . 2 5 6  profile 2 1 9 9 4 7  10053 
2.215 ploiile 2 1 4'1423510060.48 
2.171 profile Z 1 9923.93 10070 
2.121 profile 2 1 4776.01 10025 
1.988 profile 2 1 9960 10040 
1.981 profile 2 1 9965 10041 
1.966 profile 2 1 9964.27 10060 
1.929 profile 2 1 9960 10051 
1.915 profile 2 1 9905 10050 
1 9 9 2  nrofilp 2 1 981010019.06 . . . . . -. - - - - - 

1 . 8 4 7  profile 2 1 986010029.05 
1.810 profile 2 1 9 9 5 4 . 1 7  10050 
1.775 profile 2 1 9983.48 10080 
1.73d profile 2 1 9 9 7 8  10075 
1.695 OrOfile 2 1 9945 10045 
1.614 profile 2 1 9930 10017 
1.625 profile 2 1 996210017.82 
1.609 orofile 2 1 9940 10025 
1.596 prof i le  2 1 9 9 4 0  10025 
1.574 profile 2 1 9140 10031 
1.552 profile 2 1 9915 10025 
1.536 grOflle 2 1 9947.7310031.05 
1.517 profile 2 1 990010015.67 
1.488 proiile 2 1 9885 10017.8 
1.430 profile 2 1 983510015.21 
1.384 profile 2 1 490010019.12 
1.352 profile 2 1 987310021.33 
, 3 0 6  profile 2 1 988010026.31 
1.267 profile 2 1 9851 10021 
1.241 profile 2 1 9850 10025 
1.210 profile 2 1 985510026.22 
1.173 Drofiie 2 1 986210022.41 
l l Z 2  prorile 2 
1.055 profile 2 
1.025 profile 2 
0 . 9 9 5  profile 2 
0.966 profile 2 
0.931 profile 2 
0.890 profile 2 
0.853 peoiile 2 
0.811 protile 2 
0.805 profile 2 
0 . 7 5 7  profile 2 
0.112 profile 2 
0 . 2 8 7  profile 2 
0.247 profile 2 
0.199 protile l 

River - CB Reach = Reach 2 ~- ~~ 

RS profile ~ e t h o d  value1 value2 
0.112 profile 2 1 9971.4810148.05 
0.097 profile 2 1 9900.56103Zi.4 

River - XS 
RS Profile 
1.368 profile 2 
1.1+6 profile 2 
1.125 profile 2 
1.097 profile 2 
1.082 profile 2 
1.068 profile 2 
1.011 profile 2 
1.029 profile 2 
1.011 profile 2 
0.991 profile 2 
0.964 profile 2 
0.930 profile 2 
0.896 profile 2 
0.867 prorile 2 
0.841 protile Z 
0.819 profile 2 
0.790 profile 2 
0 . 7 5 0  profile 2 
0.718 profile 2 
0 . 6 8 5  profile 2 
0 . 5 4 7  profile 2 

Reach - Reach 1 
Method value1 value2 

I'DS c~f Cline Creek Triburcrrie.~, 
FCD 200SC024, Work AAlgnnlenr 2 
JE Fuller/IIydrology & Gen!no,phology, Inr. 



0.625 profile 2 
0.541 profile 2 
0.582 profile 2 
0.553 profile 2 
0.521 profile 2 
O S l O  profile 2 
0.468 profile 2 
0 . 4 4 0  profile 2 
0.410 DrOfile 2 
0 . 3 8 0  profile 2 
0.373 profile 2 
0.343 orofile 2 
0.302 profile 2 
0.267 profile 2 
0.238 nrotile 2 
0 .200  profile 2 
0.161 profile 2 
0.122 profile 2 
0.099 profile 2 
0.076 profile 2 
0.051 profile 2 
0.013 profile 2 

. 
0 . 8 0 8  profile 2 
0.784 profile 2 
0.773 profile 2 
0.747 profile 2 
0 . 7 2 4  profile 2 
0.698 profile 2 
0.676 profile 2 
0.657 profile 2 
0.655 profile 2 
0.646 profile 2 
0.623 Drotile 2 
0 . 5 9 5  profile 2 
0.569 profile 2 
0 . 5 5 0  aroiile 2 
0.530 profile 2 
0.510 profile 2 
0.504 profile 2 
0.481 profile 2 
0.462 profile 2 
0.423 profile 2 
0.403 profile 2 
0.357 profile 2 
0.326 profile 2 
0.294 profile 2 
0.255 profile 2 
0.211 profile 2 
0.179 profile 2 
0.149 profile 2 
0.118 profile 2 
L O 8 3  profile 2 
0.045 profile 2 
0.014 profile 2 

0.390 profile 2 
0.359 profrle 2 
0.315 profile 2 
0.281 profile 2 
0 . 2 6 4  profile 2 
0 . 2 3 5  profile 2 
0 . 4  profile 2 
0.114 orofile 2 
0 . 4  profile 2 
0.111 profile 2 
O . O B B  protile 2 
0 . 0 5 4  profile 2 

profile 2 
profale 2 
orofile 2 
profile 2 
profile Z 
profile 2 
profile 2 
profile 2 
profile 2 

FDS <$Cline Cmek T~iheturie.~, 
FCD 200SC024, Work Assignrnenr 2 
JE F ~ r l l o / H y d r o l ~ ~ ~ y  R Geo,,torphology, Inc. 



0 . 6 4 3  pro t i l e  2 
0 . 6 2 2  pro f i l e  2 
0 . 5 8 8  profile 2 
0.555 profile 2 
0.519 profile 2 
0.486 profile 2 
0.446 profile 2 
0.409 profile 2 
0.391 profile 2 

FLOW DATA 

FloW Title: Cline Tributaries 
Flow File : x:\prajecta\X~ency\FCDMC\ZOO4COZS\TOB_C1inefDS\hec-ran\C1ineTriba\cline~ribe.t01 

Flow D a t a  <=fa1 

River Reach RS profile 1 profile 2 
C6 Reach 1 1.525 1410 1430 
C6 Reach 2 0.966 1420 1920 
C6 Reach 3 0.248 2210 2210 

C8 Reach I 2.459 2280 2 2 8 0  
C8 Reach 2 0.112 4320 4320 
X 1  Reach I 1.270 708 708 
XI Overflow 1 0.174 132 132 
XI Overflow 1 0.151 146 I d 6  
XI Split I Upper 0.161 185 485 
Y1 Split 1 lower 0.104 185 485 
XI Reach 2 0.309 221 223 
X1 Reach 3 O I S I  7 0 8  708 
%2 Reach 1 1.028 390 390 
P3 Reach I 1.168 518 518 
X4II Reach 1 0.812 21+ 254 
X411 Reach 2 0 . 2 8 7  399 399 
YIB Reach 1 0.525 139 139 
X5 Reach 1 0 . 9 7 1  301 301 

~oundary Conditions 

River Reach 

CB Reach 1 
CB Reach 1 
C8 Reach 2 
C8 Reach 2 
X I  Reach 1 
X 1  Reach I 
X 1  overflow I 
x1 OYerFloW 1 
X2 Reach 1 
XZ Reach I 
X3 Reach 1 
x3 Reach 1 
X l i l  Reach I 
x4a Reach 1 
X I B  Reach 1 
X4B =each 1 
x5 Reach 1 
X5 Reach 1 

Profile 

profile 1 
profile 2 
~'ofile 1 
profile 2 
profile 1 
profile 2 
profile 1 
profile 2 
profile 1 
oroiiie 2 

Normal S = 0.002 
Normal S = 0.002 
Normal S = 0.027 
Normal S - 0.027 
Normal S - 0.002 
Normal S - 0.002 
Normal S = 0.002 
Normal S - 0.002 
Normal S - 0.002 
Normal S - 0.002 
Normal 5 - 0 .002  
Normal S = 0.002 
Normal s = 0 . 0 6  
Normal 8 = 0 . 0 6  

Normal S = 0.019 
Normal S = 0.019 

OEOMETRY DiiTli 

CeomeLry Title: Cline TribuLariea 
Geometry File : x:\projecLe\~gency\BCDMC\Z00BC0Z5\TO88CIiieFDS\hc-ra~\ClineTL-ibB\CliSSLLibh.g0l 

 each connection  able 

River Reach Upatream Boundary DomaLream Boundary 

R e a m  2 
Reach 3 
Reach 1 
Reach 2 
Reach 1 
Overflow 1 
split 1 upper 
sn l i r  1 mwer 

Reach 1 
Reach 1 
neaon 2 
Reach 1 
Reach 1 

Junction 3 
Junction 5 
Junction 5 
Junction 5 

Split 1 
Junction 1B 

JUNCTION INFORMTION 

FDS ,,fClhe Creek Tributaries, 
FCD 2005C024, Work Asslgnmcnr 2 
JE Ft~Ner/Hydml~,gy R Geomo~,hology, Inc. 



Name: JuncLion 2 
Descriprian: 
Energy computation Method 

LengLii across Juncrio" 
River Reach 

x2 Reach 1 
XI Reach 3 

Name: JuncLion 3 
Description: 
Energy conlputation Method 

Length across 3"ncLlon 
River Reach 

X3 Reach 1 
C 6  Reach 1 

Name: JuncLion 4 
Description: 
Energy COmpULaLion Method 

Length across Junction 
RlYer Reach 

X48 Reach 1 
X411 Reach 1 

~ a m e ;  Junction 5 
Description: 
Energy computation Method 

~ength across Junction 
Elver Reach 

X4A Reach 2 
C6 Reach 2 

~ a m e :  Junction 1 
DeBCrlpLlOn: 
~ n e r g y  compurarian Method 

Lengrn across Junction 
River Reach 

X I  Split 1 Lower 
X 1  Reach 2 

Tributary 
~ i v e r   each Length ~ n g i e  

to C6 *each 1 9 2 . 4 5  
to C6 Reach 1 100.64 

TrlbuLary 
~ i v e r   each Length angle 

to C6 Reacb 2 8 3 . 7 7  
to C 6  Reach 2 2 3 0 . 9 3  

Tributary 
River Reach Length Angle 

Lo X4A Reach 2 297.81 
TO X4EI Reach 2 208.84 

Tributary 
Blver Reach Length Angle 

LO C6 Reach 3 107.41 
LO C6 Reach 3 1 3 9 . 7 3  

Tributary 
~ i v e r  Reach Length angle 

10 %1 Reach 3 2 4 2 . 7 8  
to XI  each 3 2 4 1 . 9  

Name: Split 1 
Description: 
Energy computation Method 

Length across  unction ~ributary 
niver  each niver  each ~engtn ~ ing le  

PI   each 1 LO XI split 1 upper 91 
XI Reach 1 to HI Reach 2 70.53 

Name: Junction 1B 
Description: 
Energy computation Method 

LenoLh across JuilcLion TribUtarY 

Name: Junction 5 
Description: 
Energy CompYLaLion Method 

Length across JuncLion Tributary 
~ i v e r  Reach ~ i v e r   each Length mgle 

C B  Reach I to C8 Reach 2 205.16 
C6 Reach 3 LO C8 Reach 2 153.22 

CROSS SECTION 

RIVER: C6 
AEXCH: Reach 1 RS: 1.525 

INPUT 
~escripiion: ~uncrion 2 confluence with XI and xz 
station ~ievarion ~ a r a  "urn= 39 

sra  lev Sra =lev sra   lev sra =lev sta =lev 
9815.118 2222.019816.188 2221.989818.488 2221,959819,908 2221.859821.148 2221.79 
9 8 2 2 . 2 7 8  2 2 2 1 7 4 9 8 3 5 , 7 4 8  2221.059846.488 2220.6198b8.178 2220.549850.728 2220.44 



Bank Sea: left Right Lengths: Left Channel Right Coeff Contr. Expal, 
9977,691001221 196.51 217.04 227.85 . 1  3 

CROSS SECTION OUTPIPI( Profile #profile 1 

E.G. =lev i f t i  2220.39 ~lemenr ~ e i r  08 channel  ~ i g h ~  OB 
"el ~ e a d  i t t i  0 . 8 2  ~ r ,  n-val. 0.051 0 . 0 5 0  0 . 0 6 6  
W . S .  Elev IFLI 2219.57  each   en, i t r !  156.11 2 1 7 . 0 4  227.81 
CriL W . S .  l f i i  2219.57 Flow iirea l s q  ft! 9 9 . 2 6  120.35 15.69 
E.D. slope ~ i r l i r !  0.011057 ~ r e a  i sq  f i i  4 4 . 2 5  120.35 1 5 . 6 9  
Q  oral i c i s i  1630.00 PIOW (c ia !  377.84 1004.37 4 7 . 7 9  
Top Width I f t i  140.07 Top WidLh i f t l  91.88 1 4 . 5 2  1 3 . 6 1  
vel  oral i i r l s !  6 . 0 8  aug. "el. i f t l e i  3.81 8.35 3 .05  
 ax ~ h l  Dpth l i t 1  4 . 3 0  Hydr. Depth IfLi 1 . 0 8  3.49 1 . 1 5  
con". ~ o r a l  l c f s )  11619.9 con". l c f n i  3078.2 8182.3 389.4 
~ength W L ~ .  (it) 2 1 0 . 2 4  Wetted per. f f t )  92.21 14 .78  13.86 

*in CD EI i f t i  2211.06 Shear 1 IbIsq  f t l  1.01 Z.26 1 . 0 6  
alpha 1 . 4 4  stream power ( l h l f t  a)  3 . 8 5  27.17 1.24 
FrcLn Loss l i t )  3 . 6 9  CYRl Volume l ac re - fLi  6 . 8 5  6 .75  3 . 0 4  
C h E LOBS IfL) 0.01 CYRI SII l a c r e @ )  5 . 2 5  1 .80  2 . 6 1  

warning; me energy eqvarioli he balanced ~itnin m e  specified number of iterations. i he 
uoed depth for t h e  water surface and continued on with me calculatione. 

Warning: Divided flaw computed for t h i s  croas-section. 
warning: The energy loss was greater than 1.0 f L  10.3 mi. between the current  and previous cross 

eection. This may indicate the need for additional croee secLiona. 
warning: nuring the standard step iterations, ~ n e n  the assumed water nurface was set equal to critical 

d e p t h ,  the calculated water surface came back below critical depth. This indicates that there 
io not a valid subcritical answer. The piogram defaulLed to critical depth. 

CROSS SECTION OUTPUT P r o f i l e  #profile 2 

E.C. Elev l f t )  2 2 2 0 . 4 7  Element Left OB Channel Right 08 
"el ~ e a d  f f r i  0.87 W L .  n ~ v a l .  0 .052  0.050 0.065 
W.S. Elev f f t )  2219.19 Reach Len. IfLi 1 9 6 . 5 1  217.04 2 2 7 . 8 6  
CriL W . S .  f f t )  2219.59 Flow Area l sq  E L I  8 9 . 5 4  121.35 15.08 
E.G. slope i t r l f t i  o o l s n n s  area 1.4 f t i  8 9 . 5 4  121.15 15.08 
O Total fCfei  1430.00 Flow l c f s l  348.64 1031.13 50 .22  
TOP width f f r i  126.32 TOP width i f t i  78.05 14.52 13.75 
v e l  ~ o t a i  f f r l s !  6.30 ~ v g .  "el. ( ~ t i s i  3 . 8 9  8.50 3.12 
  ax cnl ~ p t n  ( f t i  4.11 ~ y d r .  ~ e p t n  i f t i  1 .15  3 .52  1.17 
con".  oral ( c f s i  11i0i.i con". f c f s i  2805.1 8296.3 406.1 
Length WLd. IfLi 210.79 Wetted Per.  I f t i  79.'15 14.78 13 .96  
Min Ch E l  IfLi 2215.05 Shear I l b l s q  fLi 1.08 3.37 1.11 
alpha 1.41 stream power I l b l i t  s! 4 . 2 0  2 8 . 5 9  3 . 4 7  
F I C L ~  1068 i f t i  2.70 cum volume ( a c r e - i t )  4 . 0 4  7.31 1 . 3 3  
C 61 E 1066 IFLi 0 . 0 5  Cum Sb (ac res1  1 .55  1.80 0 .72  

warning:  he energy equation could nor be balanced within the specified number of iterations. The 
program used oritical depth for the water s u r f a c e  and continued an with the calculations. 

warning: Dlvlded flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 it ( 0 . 3  m!,  between the current and previous cross 

section.  his may rndicate the need far additional cross aecrions. 
warning: mring the standard s t e p  iterations, when the assumed surface was aer equal to critical 

d e p m ,  the calculated water surface came back below critical depth.  his indicates that there 
is not a valid nubcritical answer. The program defaulted to critical depth  

POB ~ e i r  sra ~ignr s t a  FIOY ~ r e a  W.P. percent ~ y d r  velocity 
I f t i  I t t i  i c f e i  l sq  it! l e t )  con" D e p t h l i t !  f r r l a i  

1 LOB 9847.63 9 8 8 0 . 1 5  99.57 23.91 22.21 6.96 1.08 4.16 
2 LOB 9880.15 9912.66 5 4 . 5 1  16.60 22.00 3.81 0 . 7 6  3.29 
3 LOB 9912.66 9 9 4 5 . 1 8  17.71 13.02 15.39 2 . 6 4  0 . 8 5  2.90 

LOB 9 9 1 5 . 1 8  9 9 7 7 . 6 9  185.97 4 E . 7 4  32.60 11.01 1 . 4 1  4.07 
5 Cham 9 9 7 7 . 6  9 9 8 2 . 6 2  100.41 13.98 4 . 9 5  7.02 2.84 7.18 
6 m a n  9 9 8 2 . 6 2  9987.55 129.33 16.28 4.95 9.04 3.30 7.95 

Chan 9 9 8 7 . 5 5  9 9 9 2 . 4 8  160.91 18.56 4 . 9 5  11.25 3 . 7 6  8 . 6 7  
B Chan 9 9 9 2 . 1 8  9 9 9 7 . 4 2  195 .91  20.88 4.95 13.70 4 . 2 3  9.38 
9 Chan 9997.42 10002.35 190.48 20.59 4 . 9 9  13.32 4.17 9 . 2 5  
10 Chan 10002.35 10007.28 136.84 16.88 4.99 9.57 3.42 8.10 
11 Chan 10007.28 10012.21 9 0 . 4 8  13.17 4 . 9 9  6 . 3 3  2 . 6 7  6 . 8 7  
12 ROB 10012.21 10022.48 4 6 . 7 4  1 4 . 7 2  10.42 3.27 1.43 3.18 
13 ROB 10022.48 10032.76 1.05 0.97 1.48 0.07 0.29 1.0s 

wiirning: ?he energy e q u a t i o n  could not be balanced ~itnin ~ n e  specified number ai iterations.   he 
oroaram used critical deoth for the water surface and continued on w i t h  t h e  calculations. . . 

warning: Divided flow computed for Chi. cross-section. 
Warning: The energy loss was greater than 1.0 fL 10.3 mi ,  between the current  and previous cross 

 hie may indicate the need far additional cross sections. 
warning: ouring the ~tandard step iterations, when the assumed water s u r f a c e  waa set equal to critical 

deprh, the calculated water surface came back below critical depth. Thi. indicatee that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

Profile #profile 2 

POE ~ e f r  sea ~ i g h ~  S L ~  FIOW area W.P. ~ercent ~ y d r  velocity 
i f t i  i f r !  ICES)  ( s q  it1 ( f t i  con" o e p r h l f k i  ( f r l o !  

1 LOB 9847.63 9880.15 57.23 12.15 9.48 4.00 1.56 4.71 

2 LOB 9880.15 9912.66 57.96 17.24 22.29 4.05 0.78 3.36 

3 LOB 9912.66 9945.18 3 9 . 8 5  11.46 15.59 2.79 0 . 8 7  2 . 9 5  

LOB 4915.18 9 9 7 7 . 6 9  143.61 4 6 . 5 8  32.60 13.54 1 . 4 4  4.15 



Chan 
Cham 
Chan 
Cham 
Chan 
Chil" -. ~~~~ ~~ 

11 Cham 10007.28 10012.21 91.30 1 3 . 3 2  4 . 9 9  6.12 2 . 7 0  
1 2  ROB 10012.21 10022.48 69.00 15.02 10.42 3 . 4 3  1 . 4 6  
13 ROB 10022.48 10032.76 1 . 2 3  1.07 3 . 5 4  0 . 0 5  0.31 

warning: m e  energy equation could nor be balanced within the s p e c i f i e d  n u d e r  ai iterations. =he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-nection. 
warning: m e  energy loss was greater than 1.0 it (0.3 m). between the current and previous c r o ~ s  

~ecrion.  his may indicate the need for additional cross sections. 
warnin": ~urina me standard s ~ e o  iterations. when m e  assumed water surface was set  eoual to critical 

deptil, the surface came back below depth. mie indicates that there 
is not a valid subcrltical answer. The program defaulted ro crztica1 depth. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 1 RS: 1 . 4 8 4  

INPUT 
DescrioLion 

"urn- 70 
Elev SLa 

2219.539798451 
Sta Elev SLa 

9776.341 2220.089782.711 
9822.991 2215789830,201 
9840.931 2211,689841,911 
9869.001 2216.129869.301 
9 9 0 7 . 0 4 1  2217.049907.291 
9920.841 2216.089923791 .... , ,, , ,  /.I.: , I . . . .  . . . . . , . .  . 1 
.,,: . ' . , . . ,  . i., 

CROSS SECTION OUTPUT Profile #profile 1 

2215.38 Element Lieit OB 6 . C .  Elev (it1 
vel ~ e a d  itrl 
W.S. Elev ifti 
CIii W . S .  (it1 
e c .  slope iitlfti 
Q Total (cis1 
Top Width (it1 
Vel Toea1 iitlsl 
Max C h l  Dpth (it1 
con". Total (cis1 
Length W T ~ .  (fti 
  in cn EI i rL i  

Channel Right 08 
0.060 

117.31 
3.14 

wr. n-"a,. 
Reach Len. (fil 
plow Area (sq ELI 
area (sq fLl 
Flow (Cf.1 
TOO Width (fii 
iivg. "el. (ftlsl 
"ydr Depth (it1 
Con" (cfsl 
Wetted per. (it) 
Shear (Iblsq it1 
scream power ilbli~ 
cum Volume (acre-it 
cum SA (acres1 

Alpha 
mcrn L O S S  (ft) 
C i E LOSS (it1 

warning: energy e ~ a r i o n  could not be balanced within the specified number ai irerarians.  he 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning: ~ividea flaw computed for this cross-section. 
warnmg: m e  energy loss was greater than 1.0 ft (0.3 mi, between me current and previous cross 

section.  his may indicate me need for additional cross sections. 
warning: ~uring the standard step 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 
is nor a valid subcritical answer. The program defaulted ro critrca1 depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G.  lev ifti 
"el Head (it1 

Channel 
0.050 

120.54 
11<.17 
114.17 
851.31 

2 9 . 3 4  
7 . 4 6  

Right 08 
0.060 

117.31 
6.70 
6 . 7 0  
19.35 

1 . 6 4  
2 . 8 9  

W.S. Elev iftl 
crit W . S .  iftl 
6 . 0 .  m o p e  iirlfr~ 
Q Total (cis1 
Top Width (it1 
vel Total i ir lsl  
 ax C ~ I  nprn '(it) 
con". Total (cis1 13776.0 con" (cis1 
LengLh WLd, ifL1 121.96 Wetted Per. (it1 
Min Ch El lit1 2209.60 Shear (Iblsq it1 

FUS of Cline Creek Tribatavie.~. 
FCD i00.5~024, Work Assignn~nt 2 
JE Fullcr/Hydmlofiy & Ceornutphnlogy. Inc. 



Alpha 1.12 Stream Power lIb/fL 8 )  8.54 18.96 2.31 
FrCLn Loas lit1 1.56 Cum Volume (acre-fL1 3.60 6.72 1.27 
C & 6 Lo1515 lit1 0.07 Cum S& lacresl 1.28 1.64 0.67 

warning: m e  velocity head has changed by lnore than 0 . 5  f t  10.15 m1.  his may indicate tne need for 
additional CT066 SeCLiOne. 

warning:   he energy loss was greater than  1.0 ft (0.3 mi. between the current and prevmus crass 
eection. This may indicate the need for additionill croee sections. 

Profile #profile 1 

COB Left SLa Right SLa Flow Area W.P. Percent Hydl VelociLy 
Ifti i f t i  IcLsI lsq it1 lit1 con" Depthlit) lfL/ol 

LOB 9817.08 9857.81 28.67 g.69 19.62 2.00 0.50 2.46 

2 LOB 9857.81 9 8 9 8 . 5 5  
LOB 
LOB 
Chan 
m a n  
"ha" 
Chan 
Chan 
Chan 
Chan 
ROB 

warning: m e  energy equation could nor be balanced within the specified number o f  iterations.   he 
program selected the water surface that had the least amount of error between computed and 
*" -.,rn- a ..-I ,.-- """" 

warning: ~ivided flow computed for m i s  cross-section. 
wilmino:  m e  enera" loss was oreater than  1.0 ft 10.3 m i ,  between me current and orevioun crass 

~ ~~ 

section. ~ h l s  may indicate the need for additional croaa aecrions. 
warninq: Durinq the nrandard see0 iterations, ~ n e n  the aasumee water auriace was set equal to critical 

depth; me calculated surface came back below critical depm. ~ n i a  indicates that there 
in a valid subcritical answer. s he program defaulted to critical depth. 

LOB 
2 Chan 
3 Chan 

m a n  
5 Chan 
5 Chan 
7 Chan 
8 Cham 
9 ROB 

~ ~ r n i n g :  m e  ~elocity head has changed by mare than 0.5 t t  i0 .15  mi. ~ h i a  may indicate me need for 
adiiit lonal crase sections. 

Warning: The energy losa was greater than 1.0 it (0.3 ml. between the current and previous crass 
section. Tnia may indicate the need far additional cross eeciions. 

CROSS SECTION 

RIVER: C6 
REXCH: Reach 1 RS: 1.461 

INPUT 
Descriation: 
searion ~levaiion ~ a r a  num- 7 5  

Sra Elev Sra Elev Sra Elev S t a  Elev SLa Elev 
9823.27 2215.3 9823.5 2 2 1 5 . 2 2  9 8 2 4 . 2 3  2 2 1 1 . 1 1  9829.37 2214.69 9830.75 2214.46 
9 8 3 4 . 0  2211.2 9835.57 2 2 1 4  9837.48 2213.73 9839.09 2213.53 9840.55 2211.28 
9846.11 2212.7 9846.77 2212.1 9817.03 2212.6 9851.62 2212 9852.83 2211.8 
s A i i  ?9 2211 76 9 8 6 4 . 0 9  2211.4 9871.11 2 2 1 1 . 6  9 8 7 3 . 8 9  2211.68 9 8 7 7 . 6 1  2211.8 

~anningla n valves "urn- 4 
S L ~  n va l  sra n val S L ~  n val sra n val 

9821.27 , 0 5 5  9 8 5 3 . 3 1  .01 9 4 9 4 . 2 3  ,0510007.91 . 0 6  

~ a n k  S L ~ ;   eft Right Lengths: L e f t  channel Riglit coett conrr. Expan. 
9994.2310007.91 131.74 1 2 8 . 4 9  1 2 6 . 7 1  .I . 3  

E.C. ~ i e v  i f t )  2213.07 Element Left 08 Channel Right 08 
Ye1 Head Ifti 0.19 WL,  "-Val. 0.030 0 . 0 5 0  0.060 
W.S. = l e v  i f t i  2 2 1 2 . 4 8  Reach Len. i f t i  131.74 1 2 8 . 4 9  126.75 



C ~ I L  W.S. lit) 2212.48 FLOW area lsq ~ L I  157.63 47.44 1 2 . 5 4  
E.D. Slope IETffTl 0.012982 area (sq fL1 117.83 47.44 12.54 
Q Total lcisl 1430.00 Flow 1CfSI 9 4 1 . 0 8  3 5 3 . 2 3  133.70 
TOP width lttl 221.17 TOP width lie1 1 4 6 . 2 9  1 3 . 6 8  61.21 
vel ~ a r a ~  ltrfsl 5.55 iivg "el, I£L/SI 5.98 7.45 2.54 
 ax chi ~ p r h  lfri 4.74 ~ y d r .  ~ e p ~ h  lit1 1.08 3.17 0.86 
~ o n v  ~ o t a l  lcfsl 12550.8 Canv. (cis1 6277.2 1100.2 1173.4 
Length W T ~ .  lftl 129.87 Wetted per ,  lit1 146.54 14.55 61.34 
MU? ch EI (ft~ 2 2 0 7 . 7 4   hear ~ ~ b f s q  it) 0.87 2 . 6 4  0.69 
alpha 1.23 Stream Power Ilbfft s) 5.22 14.67 1.77 
rrcrn LOSS lfel 1 . 6 1  cum volume (acre-i~i 6.00 6.02 2.91 
C i E LO66 IfLI 0 . 0 3  Cum SA lacresl 4.57 1.58 2.48 

warning: ~ n e  energy equation could not be balanced within the ~pecxiied number of iterations. m e  
program "sed critical depth for m e  warer svrface and continued on with the calculations. 

warning: energy lass was greater than 1.0 it (0.3 ml. between me current and previous cross 
secrion. m i *  mav indicate the need for additional crosa section*. 

warning: mring the standard step iterations, when the assumed water surface was set equal to crirlcal 
depth, the surface came back below critical depth.  his indicates that inere 

not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev lftl 2214.27 Element Left 08 Channel Right OB 
Vel Head lftl 1.35 W t .  n-Val. 0.030 0.050 
W.S. =lev (fti 2 2 1 2 . 9 3   each 'en. lfri 131.74 128.49 126.75 
crir  W . S .  ifrl 2212.91 n o w  .area lsq iri 102.6i 5 3 . 5 2  
E.G. slope ~ € L / ~ L I  0.014900 Area lsq ftl 102.67 53.52 
Q *ordl ICFSI 1410.00 Flow 1Cf.I 1014.85 415.15 
TOP Widih IfLl 61.00 Top Width lftl 47.32 11.68 
vel T O L ~ I  (f~lsi 9.16 iiug. "el. (fr/s) 9 . 8 8  7 . 7 6  
Max C h l  DpLh IfLI 5.18 ~ y d r  ~ e p ~ h  lit) 2 . 1 1  3-91 
Conv Total lcfsl 11715.2 Con". lcfsl 83141.1 3401.1 
Length Wed. IfLI 110.06 Wetted Per .  lit1 49.12 17.11 
Min Ch El lftl 2207.74 Shear llb/sq it1 1 . 9 4  2 . q l  
alpha  on stream power Ilbfit 61 19.22 22.5" 

~ r c t n  LOSS I ~ L )  2.01 cumvo~ume (acre~fri 3.29 6.49 1.26 
C h E Lo55 IfLi 0.02 Cum SEI lacresi 1.15 1.58 0.67 

warning: 

warning: 
Warning: 

warning: 

warning: 

me energy nor be balanced within the specified number of iterations. i he 
program selected the warer suriace that had the l eas t  amount of error between computed and 
assumed values. 
me cross had to be extended vertically during the critical depth calculations. 
The enerov loss was areate* than 1.0 it 10.1 ml. between the current and arevioum crosr; .. 

rnis may indicate the need for additional c r o ~ s  S ~ C L I O ~ S .  
mring me standard step iterations, irken the assumed surface was set equal LO critical 
dcnrn. m e  calculared water surface came back below critical deorh.  his indicates that there 

~ ~ 

is a ~ u h ~ ~ i r i ~ ~ l  answer. m e  program defaulted LO critical depth. 
narabolic failed to converge on critical depth. m e  program wrll try the 

cross section sliceleecant method to find critical depth 

LOB 
LOB 
LOB 
WB 
LOB 
cnan 
Chan 
Chan 
Chan 
Chan 
cnan 
m a n  
ROB 
ROB 
ROB 

warning: The energy equation could nor be balanced ~ i r n i n  the specified number oi lrerarions. The 
program used critical depth for the water surface and continued on w i t h  the calcularians. 

warning: energy l o a s  was greater than 1.0 it 10.3 m1. between the current and previous crass 
section. c his may mdicate rile need for additional crose sections. 

warning: ovring the standard step iterations, when m e  assumed water surface was set equal to critical 
depth, the calculated warer surface came back below critical depth. This indicaree that there 
is not a ~ a l i a  smcricica~ answer.  he program deiaulred to critical depth. 

Profile #profile 2 

SOB 

LOB 
LOB 

Right S t a  
Ifti 
4460.04 
4994.23 
9996.19 
9998.14 
loaoo.os 
10002.05 
10004.00 
10005.96 
10007.91 

area 
1sq ftl 
24.09 
78.59 
6.48 
7 . 9 8  
9.44 
9 . 4 0  
8.01 
6 . 6 1  
5 . 5 7  

FDS (~f Cline Creek Tributuries, 
FCD 2005CU24, Work Assign,ncnt 2 
JE Fuller/Hydr~~lo,gy & Ceomu,~hulo~y ,  Inc. 



warning; T D ~  energy equation could nor be balanced ~ i r n i n  m e  speoified number of iteratione. ?he 
oroaram selected the water surface that  had the leaar amount of error between computed and 
. . . . .. . . . . . . . . . . 

warning: m e  czoss section had LO be extended vertically during m e  critical depth caloula~ions. 
warninq: The enersv loss wae srearer than 1 . 0  f t  ( 0 . 3  m i .  between Lhe current and Drevious croas -. - This may indicate the need for oross sections. 
warning: nuring the standard step iterations, when m e  assumed water aurrace was net equal to critical 

death. Lne calculated water aurface came back below critical deorh. Thin indioates that Lhere . . 
is not a valid subcritical answer. The program defaulted to cri~lcal depth. 

warning:  he parabalio search method f a i l e d  to converge on crlrical depth.  he pmgram w i n  try the 
crone section slicelsecant method Lo find critical depth. 

CROSS SECTION 

RIVERS CS 
REACH; Reach I RS: 1.437 

INPUT 

Manning's n Yaluen "urn= 3 
SLa 1, V a l  9ra n "a1 Sra n Val 

9893.872 ,061 9984.4 0510006.47 ,065 

~~~k sra:  ~ e f r  ~iglit ~engthe: Left channel Right coeff contr. ~ x p a n .  
9989.110006.47 212.63 2 2 0 . 6 4  2 2 4 . 9 4  1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C.  lev ifrl 2210.26 ~lement =eft OB channel ~ight OB 
"el ~ e a d  ( f r )  0.93 w t ,  n-val. 0 . 0 5 5  0 . 0 5 0  0.065 
W . S .  Elev I t C )  2209.32 Reach Len, l f t )  212.63 2 2 0 . 6 4  2 2 4 . 9 1  
CriL W.9, (it) 2 2 0 9 . 3 2  Flow area l s q  T t )  1 2 3 . 5 2  8 7 . 9 6  15.52 

E.D. Slope I f L l f L i  0.011808 Area l s q  f L i  1 2 3 . 5 2  8 7 . 9 6  5 5 . 5 2  
Q ~ o t a l  l c f e l  1410 .00  Flow (CIS) 427.76 850.23 152.01 
Top Width l f t l  138.53 Top Width I f L i  74.50 16.57 4 7 . 5 5  
Ye1 Total 1fLi. i  5 . 3 6  AVg. "el. ( f L / o )  3.46 9 . 6 7  2 . 7 4  
M ~ X  CM ~ p t n  l f t i  6 . 1 8  xydr ~ e p r h  ~ f t i  1.66 5.31 1.17 
Con". Total l c f s i  13159.5 Con" I c f B i  3 9 1 6 . 5  7 8 2 4 . 2  1 3 9 8 . 8  
length W L ~ .  I C L ~  218.50 Wetted per. I F L ~  7 5 . 0 6  1 6 . 9 9  47.911 
Min Ch El I f L l  2203.14 Shear I l b l e q  f L i  1.21 1 . 8 2  0 . 8 5  
Alpha 2.09 Stream Power I I b i i t  s i  4 . 2 0  1 6 . 9 0  2 . 3 4  
FrCLn LOBS I f t i  2 . 6 1  CURI volume l a c r e ~ f t i  5 . 5 8  5 . 8 3  2 . 7 5  
C & E LOSS I f L i  0 . 0 0  Cum SEI l a c r e e l  4.2+ 1 .54  2 . 3 2  

warnin-; The enerav eouarion could not be balanced Withi" the soecified number of iterations. The .. . 
program used critical depth for the warer surface and continued on with the calculaiians. 

warning: m e  energy loss was greater than 1.0 EL 10.3 m i ,  between the current and previous cross 
section. ~ h i a  tnay indicate the need for addi~ional cross seciions. 

warning: ~urlng the standard step iteratione, when the assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical depth.  his indicates that Lhere 
io nor a valid subcritical answer. The program defaulted to Critical depth. 

CROSS SECTION OUTPUT Protile Xprafile 2 

E.C. Blev I f t i  2210.99 Element Left 08 Channel Right OB 
"el m a d  i f r i  1 . 5 6  wr. n-val. 0 . 0 6 5  0.050 0 . 0 5 5  
W . S .  mev  ifri 2209.43  each ~ i e n  iiri 212.63 2 2 0 . 6 4  2 2 4 . 9 4  
crir W . S .  i f t l  2 2 0 9 . 4 3  plow hrea i s q  £ti 7 8 . 4 7  8 9 . 7 3  7.05 
E.C. slope i f r l f r l  0 . 0 1 6 1 0 6  area l s q  it) 7 8 . 4 7  8 9 . 7 3  7.05 
Q Total icfs) 1130.00 Flaw I c E a l  379.97 1 0 2 6 . 3 8  2 3 . 6 5  
Top Width l f t )  5 2 . 1 1  Tap Width l f t )  34.18 16.57 1.70  

vel ~ a r a l  I ~ T I B I  8.16 nvg. "el. ( f t / e )  4 . 8 4  1 1 . 4 4  3 . 3 6  
M ~ X  CM ~ p ~ n  i f t i  6 . 2 9  ~ y d r  mprh ( f t i  2 . 1 0  5 . 4 2  4.15 
Conv Total ( c f s i  11257 .8  Con". l c f s )  2 9 9 4 . 0  8 0 8 7 . 4  186.3 
 eng gin wtd. I ~ L I  218.06 Wetted per. i f t i  15.39 1 6 . 9 9  5.67 
Min Ch El ( f t i  2 2 0 3 . 1 4  shear I I b / s q  £ t i  2 . 1 7  5 . 3 1  1 . 2 5  
Alpha 1.51 Stream Power i I b / i t  s l  1 0 . 5 0  6 0 . 7 5  4 . 2 0  
F ~ C L ~  108s i f t i  2 .08  corn volume ( a c r e - f r i  3.02 6 . 2 8  1.25 
C 61 E LoBB I f L i  0.20 Cum SA ( a c r e s )  1 . 0 3  1.53 0 . 6 6  

warning:   he energy equation could not be balanced within me specified number of iterations. i he 
program used critical depth for the waier surface and continued an with the calculations. 

warning:   he velocity head has changed by mare than 0.5 f r  1 0 . 1 5  m i .  ~ h i n  may indicate the need for 
additional crass sections. 

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater t h a n  1.4, mir; may indicate the need for additional oross mectione. 

warning: TIE crass section had LO be extended vertically during the cririoal depth calculations. 
Warning: The energy laas was greater than 1.0 ft 1 0 . 3  m i .  between the current and previous cross 

Bectio". Thi. may indicate the need for additional croes secLions. 
warning: During me erandard step iteratione, the aseumed water surface was set equal to critical 

depth, me calculated warer surface came back below critical depth. This indicates that there 

liDS of Cline Cmek Tribufcrrie.?, 
FCD 2005C024, Work Arsig,~menr 2 
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is not a valid subcritical answer. The program defaulted Lo critical depth. 
warning: me parabolic search metnod t a i l ed  LO converge on critical depth.   he program will try the 

crojs section s~icelsecanr n~eihod to f ind  critical depth. 

Profile #profile 1 

POS 

LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

W.P. 
( E t l  

17 .03  
19 .27  
19.23 
19.51 
2.41 
2.41 
2 . 4 0  
2 . 4 0  
2 . 4 5  
2 . 4 7  
2 . 4 7  

l 8 . 2 0  
17.81 
11.98 

warnina: m e  enersv eouatlon could nor be balanced within m e  saeciiied number of iterations. =he .. . 
program used crrtical depth f o r  the warer surface and continued on with ihe c a ~ c u ~ a ~ i o n s .  

warning: energy loss was greater t h a n  1.0 ft 1 0 . 3  m i ,  between me current and previous cross 
m i s  may indicate the need for additional cross sections. 

warning: m r i n g  me miep iterations. when the asrumed warer surface was set equal to critical 
depth, me calculated water surface came back belaw critical depth. This indicates that there 
ia not a valid nubcritrcal answer. ~ n e  program defaulted to critical depih. 

PO6 

LOB 
LOB 
m a n  
Chan 
Chan 
cnan 
cnan 
cnan 
m a n  
ROB 

W.P. 
(ftl 

1 6 . 8 8  
19.51 
2.41 
2.41 
2 . 4 0  
2 . 4 0  
2 . 4 5  
2 . 1  
2.41 
5 . 6 1  

warning: energy equi~ion could nor be balanced withrn the specified number of iterations.  he 
"sea critical depth f o r  the water surface and continued on with the calculations. 

warning: me head has changed by more than 0 . 5  it (0.15 m l .  =hie may indicate the need for 
addirionai C Z 0 6 E  SeCLiona. 

~a r n i n g :   he conveyance ratio [upstream conveyance divided by downstream conveyance1 rs less rhan 
0 . 7  or greater than 1.4. =his may indicate the need for additional cross sectlans. 

warning:  he cross nec~ion had ra be extended verticany during the critical depth calculations. 
warning: me energy 106s was greater rhan 1.0 fr (0.3 m ) .  between the current and previous crass 

=his may indica~e the need for additional crass section,. 
warning: m r i n g  me standard step iterations, when the assumed warer surface was set equal to critical 

depth. the calculated warer surface came back below critical deprh.   his lndicares that there 
is not a valid subcritical answer. The program defaulted to critical deprh. 

warning: parabolic search method failed LO converge on critical depth.   he program will try the 
cross section slicelsecanr mernoa LO flnd critical deprh. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 1 RS: 1.341 

,,JPTT 

FDS of Cline C,rek liiibutriries. 





9994.8510002.94 213.73 210.03 2 0 8 . 0 5  .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E D .   lev ii~i 2205.11 ~ ~ e m e n t  ~ e i r  OB channel ~ i m i  OB 
Vel Head (tti 0.84 WL. "-Val. 0.041 0.050 0.040 
W.S.  lev (it) 2204.22   each =en. (iri 213.73 210.03 208.05 
CriL W.S. i f t i  2 2 0 6 . 2 2  Flow Area (so LLI 76.16 31.75 8 4 . 5 B  

alpha 
rictn LOSS ifti 
C h E LOSS ifti 

warning: The energy equation could not he balanced within the specified number oi iterations. The 
program used critical depth for the water surface and continued on with the ca~cu~atione. 

warning: m e  e n e r q ~  loss was qrearer than 1.0 it (0.3 mi. between m e  current and ~revious cross .. 
section.  his may indicate m e  need for adaitlonal cross sections. 

warnmg: ~uring the standard s tep iterations, when m e  aaaurned warer burface was set equal to critical 
depth, the calculated wafer ~urface came back below critical depth. Thls indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OWPUT 

E.G. Elev iiLi 
"el Head ,it, 

2205.92 Element 
1.29 We. "-Val 

W.S. =lev (it) 
crir W.S. (it) 
s . c ,  slope i E t / i t l  
Q Total icis) 
Top Width iiLi 
uel mral iitlei 
Max Chl Dpth lit1 
can" rota1 (cis1 

~arninq:  he enerqy equarion could not he balanced wrrhrn m e  sDecified number of iterations.   he 
program iiea~critical depth for  he water surface and continued on with the calculations. 

warning: The crosj section had to be extended vertically during the critical depth calculations. 
xarnina: The enerilv 1066 Was wearer than 1.0 it (0.3 mi. between the current and orevious cross .. 

section.   his may indicate the need far additional cross sections. 
ilarning: During the standard step iterations, when the assumed warer surface was set equal to critical 

deotn. the calculated warer surface came back belaw critical denrh.  his indicates that there . . 
ie nor a valid subcritical answer. program defaulted to ~;ltical depth. 

warning:  he parabolic rearch method failed LO converge on critical depm. program win try the 
cross section s~ice/necant nethod to find critical depth 

PO83 

LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
PloB 

W.P. 
ifri 
6.09 

14.54 
14.54 
16.69 
1.18 
1.18 
1.18 
1.18 
1.20 
1 . 2 2  
1 . 2 2  

15.95 
15.66 
14.07 

warning: The energy equarion could nor he balanced witnln the specified number or iterations, m e  
~rogram used critical depth for the water surface and continued on with the calculations. 

warning: =he energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross 
section.  his mav indicate the need for additional crass sections. 

warning: ~uring m e  standard step iterations, wnen m e  assumed warer suriace was set equal to critical 
deptn, the calculared water surface came back below critical depth. =his indicates rnar there 
is not a valid subcritical answer. s he program defaulted LO critical depth. 

POS L e f t  SLa Right Sea 
IfLi ( f t i  

I LOB 9 9 5 5 . 6 9  9 9 8 0 . 2 7  
LOB 9980.27 9991.85 

3 cnan 9 9 9 4 . 8 5  9495.01 
cnan 9996.01 9497.16 
cnan 9997.16 4998.32 

IiDS cj'cline Creek Tn'bulrrries, 
FCD 20O.?C024, Work Assipnmeni 2 
JE Fuile~/Hydrolo~y & Gconwr)~holr,gy. Irrc 

area 
isq rti 

1 7 . 4 3  
40.87 
4.47 

W.P. percent xydr velocity 
(fti con" neptn(tri irrlsi 

10.53 11.45 2 . 0 2  9 . 4 2  
14.69 22.74 2 . 8 0  7.96 
1.18 3.07 3 . 8 6  9 . 8 5  



Chan 
Chan 
Chan 
cnan 
ROB 
ROB 

Warning: The energy equation could not  be balanced w i t h i n  the speci f ied  number of  iLeraLiono. The 

program veed c r i t i c a l  depth f o r  the  water eurface and continued on with the  calculaLiunz. 
Warning: The croaa sec t i on  had to be extended v e r t i c a l l y  during rne c r i t i c a l  depth ca lcula t ions .  
warning: Tne loss was rnan 1.0 f~ ( 0 . 3  m ~ .  between me current and previous croes 

aecrion. Thin may indicate  the  need tor addiLional croas eectione. 
warning:  ~ u r i n g  me standard i t e r a t i ons ,  the assumed surface was s e t  equal to c r i ~ i o a l  

depth, me calcula ted  warer came back below depth. This indica tes  inat there 
i s  nor a va l i d  eubcriLica, anewer. The program defaulted to c r i t i c a l  depth. 

w a r n i n g ;  m e  parabolic f a i l e d  LO converge on c r i t i c a l  depth.  he program w i n  t r y  the  
crose sect ion slice~secan~ method LO f ind  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: C6 
RERCH: Reach I RS: 1.349 

INPUT 
Deacriorion: 
s;itioh  levat ti on nata num- 30 

Sta Elev SLa Elev Sta  Elev SLa 
9916.508 2 2 0 5 , 5 1 3 9 1 7 , 5 4 8  2 2 0 5 4 2 9 ' 1 2 0 1 8 8  2204,199921,208 
9 9 4 0 . 4 6 8  2 2 0 3 . 6 2 9 9 4 7 0 9 8  2203,389952,198 2 2 0 3 4 1 9 9 7 7 7 2 8  

9 9 8 2 . 5 9 8  2 2 0 2 . 9 7 9 9 8 7 . 4 3 8  2197769989,878 2197.3 9 9 8 9 . 8 8  
10010.6 2197.7410014.11 2198.6110026.89 21984610037.43 

10064.3'1 2198.931006586 2198.8710066.84 2148.9510064.8Z 
10080.73 2199.161008329 2199 .5410105 .68  22003710112.78 

Manning's n Yaluea nu",= 
a t a  n val era n val  sea n V a l  

9 9 1 5 . 5 0 8  ,035 9 9 8 9 . 8 8  .05 10010.6 .04 

~~~k sta: =eft Right =engths: =eft  channel ~ i g h t  coeff contr. Expan 
9 9 8 9 . 8 8  10010.6 2 6 6 . 5 6  2 2 7 . 6 6  2 0 5 . 3 5  1 3 

mocked O ~ B L I Y C L ~ ~ " ~  "urn= I 
SLB L SLa R Elev 
9947.1 9 9 8 2 . 2 5  2206 

CROSS SECTTON OUTPUT ~rroiile Hprofile 1 

E G ,  llev l f t l  
"el Head l i t 1  
W . S .  z lev l i t )  
crir M S .  i f f1  
E.C. slope i i r l i t ~  
Q Total i c f s l  
Top Width iTr1 
vel Total i r r l a l  
 ax C ~ I  Dprn i f t i  
Conv Total (Cfsi 
Length wed. i f t i  
 in cn EL l f r i  
Alpha 
FrOLn Loss IfLl 
C & E M B B  ( f t )  

Element 
wr. n-"a=. 
Reach  en, i f r l  
Flow Area isq it1 
iirea ieq f t i  
Flaw ic fs i  
TOP Width i f t i  
k g .  "el, ifL/sl  
Hydr. Depth IfLl 
Con", icfel 
Wetted Per .  I f L l  
Shear I lb lsq  € t i  
Stream Power I Ib I f t  s i  
cum volume i a c r e ~ i r i  
cum STi iacreei 

warning: 

warning: 

warning: 

warn ing :  

 he energy equation could "or be balanced within the speci f ied  number of i t e r a t i o n s .  The 
"sed critical depth for the surface and on with the calcula~ions. 

 he conveyance ratio iupstream conveyance divided by downstream conveyance1 is leas than 
0 . 7  or grea t e r  than 1.4. Tnis ,nay lndicare  the need for  addiLlon.31 cross sections. 
 he energy loss was greater than 1.0 it (0 .3  mi, between t he  current  and previous cross 
section. =his  may indica te  t h e  need for additional cross sec t i ons .  
mring me step iterations, men the assumed eurface was set equal to critical 
depth, the warer eurface came baok helow c r i t i c a l  depth.  his indicaree  char inere 
i e  nor a va l i d  subc r i t i c a l  anewer. a he program defaul ted  to c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #p ro f i l e  2 

E.C. Elev l f r l  
"el Head l f t l  
W . S .  &lev lfL1 
C~IL W.S. l f t l  
E.D. Slope IfLIEtl 
a Total ic fs l  
Top Width i f t i  
Ye1 Tota l  l i t l e i  
Max Cbl Dpth l i t 1  
conu. Total icrei 
m n g m  wtd. i f t i  
M i "  cn E l  i f t l  
Alpha 
FrCLn LOBS i f t i  
C h E M B B  ( f t l  

Element 
WL, "-"a,. 
Reach Len. IfLl 
FIOW ~ r e a  isa f r l  
Area 1.4 fL1 
F l o w  lois1 
~ o p  width i f r l  
avg. "el, i f r l s i  
H ~ d r .  DeDth I f t i  
cbnv ( c i s )  
Wetted per. ( f t i  
shear I lb lsq  fL1 
stream Power I l b l f t  
Cum Volume l a c r e - i t  
C Y ~  SL iacresl 

warning:   he energy could be balanced ~ i t h i n  the  speci f ied  number of i t e r a t i one .  The 
program used depth fo r  the  warer surface and continued on w i t h  the calculations. 

FDSufCline Creek Tribrrhrries, 
FCD 2005C024, Work Arsignmenl2 
JL' F~tlier/Hyd,nlo,gy & Geor,ro~hology, Iflc. 



warnme: me croea section bad to be extended vertically durinq m e  critical depth calculations 
erween m e  current a& previous cross 
1 CrOSS sections. 
me* water surface was set equal to critical 

depth, the calculated warer surface came back below crrtlcal depth. This indicates that there 
is a subcritical answer. m e  program defaulted ro critical depth. 

warnins: oarabalic search "Betnod tailed to converme on crr~lcal death.   he ~romram will trv the 
cross section slicelsecan~ method to find critical depth 

Profile #profile 1 

POS W.P. 
I f L l  
6 .29 
3 . 0 3  
3.03  
3.03 
1.04 
3.04 
3.04 
3.04 

21.34 
21.24 
21.25 
21.24 
14.04 

warnino:  he enerav eouarion could nor be balanced within the soecified number of iterat~ons.  he 

warning: ~ n e  energy loss was greater t h a n  1.0 ft (0.3 m i .  between the current and previous cross 
section.  his may lndicare the need for additional cross sections. 

Warning: During the standard step iteratione, when the assumed warer surface was s e t  equal Lo critical 
depth, the calculated warer surface came back below crrtlcal depth.   his indicates that there 
is nor a valid subcritical answer. m e  program defaulted ia  critical depth. 

W.P. 
l f t i  
6 . 4 8  
3 .03  
3 . 0 3  
3 . 0 3  
3 . 0 4  
3.04 
3.04 

8 Chan 10007.64 10010.60 78.18 9 . 8 7  3.04 5 . 4 7  3 . 3 3  7.92 
9 XOB 10010.60 10031.83 298.12 42.11 21.34 2 0 . 8 5  1.98 7 . 0 8  
10 ROB 10011.83 10053.06 167.12 29.92 21.65 11.69 1.48 5 . 5 9  

warning: 

Warnmg: 

warning: 

me energy 106s was greater than 1.0 ft 1 n . 3  m i .  between the current and previous cross 
section.  his may indicate the need for additional cross sections. 
~urina the standard sreo iteration=. when the assumed water surface was s e t  eoual to critical 

CROSS SECTION 

RIVER: CS 
REACH: Reach 1 RS: 1.306 

INPUT 
Description: 16th street 
Station Elevation Data num- 36 

10106.84 2198.21 

Manning8a n Values *urn= 
sea n val S L ~  n val S L ~  n val S L ~  n val 

9918.731 ,069983,344 , 0 5 9 9 9 5 , 8 7 4  ,02510079.08 .04 

~ a n k  sra: =eft m g h i  ~engths: Leir  channel night coeff contr .  ~ x p a n  
9983.34 10030 19.78 7 4 . 5 6  8 2 . 9 7  1 3 

CROSS SECTlON OUTPUT Profile #profile I 

E.C.  lev i t t i  2197.28 element =eft OB channel night OB 
Vel Head I f k )  0 . 9 5  W t .  n ~ V a i .  0.050 0.028 0 . 0 2 5  
W . S .   lev ( f r i  2196.33 ~ e a ~ h   en. i i r i  5 9 . 7 8  74.56 82.97 

FDS (~f Cline Creek Tributaries, 
FCD 2005C024, W,,vkAssijinmenr 2 
JE Fuller/Nydrr,loy R Geomo,pholo~y, I~rc 



crii W.S. ( i t ,  
E.C. Slope i f t l f ~ ,  
0 Total IcEsi 
Tap Wldth (i t1 
vel Total i i r f s l  
  ax cm ~ p ~ h  i f r l  
Con" Total i c f s i  
~engrh wtd, i f r i  
 in cn EI rfri 
mpha 
FrCLn Loes i f t l  

2196.15 PIOW ~ r e a  i sq  it1 
0.006155 Area i sq  f L 1  

1410.00 Flow ICfsi 
106.44 Top Width ( i t 1  

7.14 a v g v e ~ .  i f r l s l  
3.69 HYdr. DeDrh ( i t 1  

1 8 2 2 5 . 6  ~611". (cia) 
14 .10  Wetted P e r .  I f t i  

2 1 9 2 . 6 4  Shear i l b l s q  f L )  
1 . 2 0  Streanl Power i l b l f t  m i  
0.78 Cum Volume I a c r e ~ f L i  
0.02 m m  sa (acres) 

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 calculiitions. 

Warning: The conveyance ratio iupetream conveyance drvided by downstream conveyance1 io l e a s  than 
0.7 or greater than 1.4. Thia may indicate the need for additional cross sections. 

warnlnm:  he enerri~ loss was iireater rhan 1.0 ft 10.3 ml. between the current  and previous croaa .. 
 his may indicate m e  need for additional cross sections. 

warning: ~uring the standard step iterations, when the aasumed warer surface was a e ~  equa l  LO critical 
depth, me calculaied warer surface came back below critical depth.  his indicates that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile PproEile 2 

E.G. Elev i f t l  
"el Head i f t l  
W . S .   lev i f t i  
crir W.S. i f r )  
e c .  slope i f r l f t l  
O Total i c f s l  
m p  Width i f t i  
"el Total i t t l e i  
Max Chi Dpth i fL l  
Conv. Total i c f n l  
Length WLd, i f r i  
Min Ch El I f L )  
Alpha 
FrcLl i  Loss i f t i  
C & E Losa I f t l  

2147.43 Element =eft OB channel night 08 
4 W t ,  n ~ V a l .  0 . 0 6 0  0 . 0 2 8  

=each =en. i f r )  
Flaw area i s q  ft, 
hrea i s a  f r )  
Flaw i c i s1  
TOP Width i f t l  
hug, "el, i f r l a l  
Hydr. Depth i f t i  
Con", ( c i a )  
Wetred P e r  i f t i  
Shear i l b l e q  f t i  
stream Power i lb1fL  e )  
cum Volume ( a c r e - f t l  
Cum Si i  i a c r e s i  

warning: me energy equation could not he balanced within the specified number of iterations. The 
program used critioa~ depth for the water surface and continued on with the calculations. 

warning:   he conveyance ratio iupetream conveyance divided by downstream conveyance) ia less than 
0.7 or greater than 1.6.   his may indioate the need f o r  additional crose ilectione. 

warning: The cross nectian had to be extended vertically during the critical depth calculations. 
warnmg:  he energy loss was greater rhan 1.0 f t  ( 0 . 3  m i .  between the current and previous crosn 

section. This mav indicate the need for additional cross sections. 
warning: ~uring the standard step iterations, when the aaaumed warer surface was set equa l  to critical 

depm, the calculated water surface came back below depth.  his indicates that there 
ia not a valid subcritical answer. The arooram defaulted to critical depth. . . 

warning: The parabolic search method failed to converge on critical depth. The p;ogram wrll try the 
cross aecrian n l i c e l s e c a n r  method to find critical depth. 

Profile #profile 1 

PO8 Left S t a  Right Sta Flow area W.P. Percent ~ y d r  ~elocity 
i t t )  iErl ( c f e )  i s q  €ti l i t 1  con" a e p m i r r )  i i t f s l  

LOB 9917.50 9 9 7 0 . 4 2  0 . 0 2  0.08 1.29 0.00 0 .06  0.30 
2 LOB 9970 .42  9983.34 2 0 . 9 8  1 2 . 0 3  11 .07  1 . 4 7  0.93 1.71 

3 Chen 9983.31 4990.01 64.05 15.73 6.70 1 . 4 8  2.36 4 . 0 7  
4 Chan 9930.01 9996 .61  111.92 20 .50  6 . 7 1  7.97 3 . 0 8  1.56 
5 Chan 9 9 9 6 . 6 7  10003.31 2 5 7 . 7 1  2 3 . 9 0  6 . 6 8  1 8 . 0 2  3.58 10.78 

6 Chan 10003.34 10010.00 2 2 5 . 3 0  2 2 . 0 9  6.67 1 5 . 8 3  3.31 10.24 

7 Chan 10010.00 10016.67 191.75 20.00 6.67 11.41 3.00 9 . 5 9  

8 Chan 10015.61 10021.33 159.62 17.91 6 . 5 7  11.16 2.69 8.91 
9 Chan 10023.11 10030.00 130.16 15.85 6 . 6 7  9.10 2 . 3 8  8.21 

10 ROB 10030.00 10045.37 175.67 28.60 35.39 12.28 1.86 5.14 

II ROB 10045.17 10060.74 7 5 . 4 7  17.23 15.39 5 . 2 8  1.12 4.18 

12 ROB 10060.78 10075.10 1 4 . 3 5  5 . 2 8  14.86 1.00 0 . 4 2  2 . 2 9  

warning: =he energy equation could nor be balanced within the specified number of iterations. The 
"sed critical depth for the surface and on with the calcuiariona. 

warning;  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or clreater than 1.1. This mav indicate the  need f a r  additional crass secliona. 
~ ~- 

warning: The energy loss was greater than 1.0 i r  10.3 m,. between the current and previove croea 
section.  his may indicate the need far additional croes s e o ~ i a n e .  

warning: ~uring m e  standard e ~ e p  iterations, h e n  the aasumed warer s u r f a c e  wae eer e w a l  to critical 
depth, the calculated warer surface came back below critical depth.  his indicates that there 
ia not a valid BubcriLical anewer. The program defaulted LO critical depth. 

POS 

LOB 
Cham 
Chan 
Chan 
Chan 
cnan 
m a n  
m a n  

L e f t  Sta Right SLa 
I f t l  IfLi 
9 9 7 0 . 4 2  9981.11 

W.P. 
l i t 1  
9 . 2 7  
6 .70  
6 . 7 1  
6.68 
6.67 
6 . 6 7  
6 . 6 7  
9 . 0 6  



me energy e q u a t ~ o n  could not be balanced within m e  specifred number of iterations. =he 
program used critical depth for the warer suriace and conilnved on with The calculations. 
~ n e  conveyance ratlo [upstream conveyance divided by downstream conveyance) is less rnan 
0.7 or than 1.4. T D ~ S  may indicate the need for additional cross sections. 
me had to be extended ~ e r t i c a n y  during the critical depth calcula~ions. 
m e  enera" lose was orearer than 1.0 it 10.3 mi. herween tne current and ~revious cro~s 

warning: 

warning: 

warning: 
warning: 

warning: 

~~~~ 
~~ . 

~ n i s  may indicate the need far additional cross sections. 
During m e  srandard step iterations, when the arsumed water suriace was set equal to critical 
depth, the calculated warer surface came back below crrtxcal deprn. This indicates that there 
ie not a valid subcritical answer. =he program defaulted to critical depth. 
The oarabollc search method failed to conuerae on critical death. The oroilram will try the warning: 
crosb section slice/secanr inernoa to find critical depth. 

CROSS SECTION 

RIVER: C 6  
REEICH: Reach I RS: 1.292 

INPUT 
DeFCripcion: 
~ r a ~ i o n   levat ti on Data nun- 1 3  

S f a  Elev SLa Elev SLa Eiev SLa Elev Sta Eiev 

~anir  sta:  eft m g h ~  ~iengtha: =eft channel Right coeff conrr. ~xpan 
9988.60210015.61 196.49 2 0 9 . 4 8  216.43 .I 3 

CROSS SECTION OUTPUT Profile #profile 1 

E . G .  E lev  IfLl 
V e l  Head ( £ t i  
W.S. Elev IfLI 
CriL W.S. i f t i  
E.G. Slope lfL/iZl 
O Total ICLsl 
Top Width l i t 1  
"el Total i f L / ~ l  
  ax cnl Dptn i f t i  
Con". Total ic fs l  
length wed. l i t 1  
Min Ch El IfLI 
alpha 
FrCLn loss l i t 1  
C h E LOSS IfLi 

Element 
Wt. "-Val 

Left OB Channel Right OB 
0 . 0 5 5  0.050 0.055 

Reach Len, i t L 1  
F l o w  Area isq it1 
A r e a  ,SO it, 
B l o w  ,cis1 
~ o p  Width i f t i  
Avg, "el, i i r / s i  
~ydr. ~epth i f r i  
Con". (c is1  
wetted per .  i f r i  
Shear i Ib /sq  i t 1  
stream power i ~ b / f t  s]  
r u m  volume iacre-f r i  
cum SA (acres1 

warning;  he energy equation could not be balanced within the specrf~ed number of iterations.  he 
program selected me water surface that had me least amouni a£ error between computed and 
assumed values. 

warning:  he energy lass was greater than 1.0 ir 10.3 mi. between the current and previous cross 
section. m i s  may indicate tne need for additional crosr sections. 

Warning: During the standard step iteratrons, when the assumed water surface was set  equal to c r i t i c a l  
depth, the calculated warer surface came back below criircal depth. This indicates Lhar there 
is not a vahd subcritical answer. s he program defaulted LO critical depth. 

CROSS SECTION OUTPUT ~roiile #profile z 

E . C .  E l e v  IfLI 
"el Head itL1 
W . S .  Elev IfLl 
crit W.S. i f t l  
E.C.  lope i f t l f r j  
Q Total ic fs i  
mp width i f t ]  
"el Total i t t / s i  
Max C h l  DpLh IfLl 
Con" Total ic fs l  
Length Wtd. IfLI 
win Ch E l  (it, 
mpna 
FrCLn Lobs i t r i  
c P E LOQS i f r i  

Element 
W t .  "-Val 
Reach Len. l i t 1  
n o w  ~ r e a  isq i t) 

(eq it1 
Flow , c i s >  
TOP width i t t )  
livg. "el, l i e l a )  
Hydi. Depth l i t 1  
Con". icin1 
wetted per. i i r l  
shear i ~ b / s q  it) 
stream power i l b l f r  

warning: The energy equation could not be balanced within the specified number of lteraiions. m e  
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

warnine: w he cross section had LO be extended ver~lcallv durina the critical deoth calculations. 
Warning: The energy loss was greater t h a n  1 .0  f L  10.3 m l ,  between t h e  curreni and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: ouring the standard step iterations, when the assumed warer surface was set equal to critical 

depth, the calculated warer surface came back below critical depth. =his indicates that there 
is not a valid subcri~ical answer. =he program defaulted to critical depth. 

FDS @'Cline Creek Tribrrru,ies, 
FCD 2005C024, Work Ass;~n,nent 2 





alpha 1.27 Stream Power I l b l i t  s i  5 . 4 4  3 8 . 4 4  5 . 0 5  
FICrn LOSS IfL! 4 . 3 7  CYm Volume lacre-FL! 4 . 5 4  3 . 8 3  1 . 2 1  
C h E LOBS (EL! 0 . 0 6  Cum SA lacres!  3 . 6 1  0 . 9 7  1 .16  

Warning: The energy loss was greater than 1 . 0  it 10.3 mi. between the current and previous cross 
section. This may indicate the need far additional cross secLions. 

CROSS SECTION OUTPUT Proille ifprofile 2 

E.G. =lev I ~ L !  2191.94 ~lemeni ~ e i r  OB channel night OB 
Vel Head I L L 1  1 . 2 4  WL. n-Val. 0.060 0.050 
W.S. Eiev l i t 1  2190.70 Reach Len. (ft! 252.00 267.52 254 .00  
Crit W.S. l f i l  Flow Area l sq  f L !  21.61 1 4 5 . 6 5  
E.G. slope 1 i r 1 i r 1  0.014814 area (sq it) 2 1 . 6 7  145.65 
D Total ( c i s 1  1 4 3 0 . 0 0  Flow ICES) 9 4 . 6 8  1335.12 
~ o p  width I ~ L I  44.44 TOP width I F ~ I  11.59 3 2 . 8 5  
vel ~ a r a l  ( i t l a )  8.55 avg. "el. ( f t l s !  4.37 9.17 
 ax chi ~ p r n  i f t i  5.61 ~ y d r  Depth I ~ L I  1.87 4 . 4 3  
Con". Total IcEsI 11748.9 Con". ICfsi 7 7 7 . 9  10971.0 
~ength Wtd. lit) 2 6 4 . 8 8  Wetted per. I ~ L I  12.41 16.09 
 in ~h EI ( i t 1  2185.09 Shear IIbIsq it! 1 . 6 1  3 . 7 3  
alpha 1 . 0 9  stream power I l b l i t  6)  7 . 0 5  3 4 . 2 2  
~l-ctn LOSS i f t !  4 . 4 7  Cum Volume l a c r e - i t !  2 . 1 2  4 . 1 2  0.55 
C h E LOBS (fL1 0 . 0 2  Cum SA (acres1 0 . 6 5  0.97 0 . 3 2  

warning: The energy loss was greater than 1 . 0  it 10.3 m1, between the current and previous cross 
section. This may indicate the need for additional cross secLlons. 

Protile ifprofile 1 

PO* left sra 
IfLl 

LOB 9 9 6 5 . 7 7  
2 Chan 9984.15 
3 cnan 9988.87 

Chdn 9 9 9 3 . 5 8  
cnan 9938.30 

6 ~ h a n  10003.01 
cnan 10007.73 

8 Chan 10012.44 
ROB 10017.16 

10 ROB 10035.48 

Warning: The energy loss was greater 
section. Tbi6 may indicate 

Profile Uproille 2 

Right SLa n o w  Area W.P. Percent Hydr 
i i r i  (cis) ( ~ q  ET! I ~ L I  con- D ~ P L ~ I ~ L I  
9984.15 61.21 15.79 11.90 4.28 1.36 

10053.80 13.21 6.13 11.00 0 . 9 2  0 . 5 6  

than 1.0 it ( 0 . 3  rn),  between the current and previous cross 
the need for additional Cross sect10na. 

POS ~ e f r  s t a  night sra  n o w  area W.P. percent ~ y d r  V ~ I O C X L Y  
l i t !  l f i l  (CES) lsq i t 1  l i t !  con" ~ e p t h l f t !  ( i r l s )  

I LOB 9965.77 9984.15 9 4 . 6 8  21.67 12.41 6 . 6 2  1.87 4.37 
2 Chan 9484.15 9 9 8 8 . 8 7  146.30 17.79 4 . 8 4  10.23 3.77 8 . 2 2  
3 Cham 9 9 8 8 . 8 7  9993.58 199.52 21.25 4.74 11.95 4.51 9 . 3 9  

Chan 9'193.58 9998.30 2 3 4 . 0 0  2 3 . 3 9  4.74 15.35 4.96 10.01 

Warnmg: The energy lass was greater than 1 . 0  tr 10.3 mi. between the current and previous cross 
~ecrian.  his may indicate the need for additional crass sections. 

CROSS SECTION 

RIVER: CS 
R E X H :  Reach I RS: 1 .202  

INPUT 
naarr>nr inn ......r... ~~. 
SLaLlOn Elevation Data mum= 53 

S L ~   lev sra  lev sra =lev sta  lev S C ~   lev 
9 8 2 5 . 0 7 8  2188.434825188 2188929828,118 2188.679828.718 2188.629831.608 2188 .58  
9815.268 2188.589816418 2188.589837.978 2188,429845,408 2187.56 9867.86 2185.97 
9 8 7 4 . 2 5 8  2 1 8 5 . 4 9 9 8 7 9 . 5 7 8  2185.139881.358 2185,249886,268 2 1 8 5 5 6 9 8 9 0 9 0 8  2185.84 

Bank Sta: left RlghL Lengths: Left Channel Right Coeii CanLr. Expan 
9990.4510007.25 168.98 164.83 166.02 1 . 3  

CROSS SECTTON OUTPUT Profile ifprofile I 

FDS @Cline Cmek Tributciries. 
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E.C. =lev l i t 1  2187.00 ~iement ~ e t r  OB channel ~ i g h t  08 
"el ~ e a d  l i t 1  1.04 W t ,  "-Val. 0.063 0.050 0.060 
W . S .   lev l i t 1  2181.116  each &en. l f r i  168.98 164.83 166.02 
~ r i ~  W.S. l i t 1  2185.96 FloW Area  l s q  f L i  6 7 . 6 0  1 5 . 8 1  74.20 
E.C. slope l f t l f t l  0.016186 ~ r e a  l n q  f t i  61.60 7 6 . 8 1  7 4 . 2 0  
Q Total l c f s l  1410.00 Flow l c f s i  331.05 785.38 313.57 
TOP width ( f t i  111.76 TOP width ( i t ]  47.47 1 6 . 8 0  47.d9 
"el Total I f L I s i  5 . 5 4  AYg. "el. I f L I s i  4.40 10.23 4.23 
Max Chl Dpth l f l l  5.57 HydT. DepLh I f L l  1.42 4.57 1 . 5 6  
Con". Total ( c f s l  11240.0 COIIV. l c i s l  2 6 0 2 . 1  6173.2 2 1 5 4 . 7  
Length WLd. i f t i  166.07 Wetted Per. I f t i  48.02 1 7 . 2 7  47.75 
Min CI? El lFc1 2180.39 Shear i l b l s q  i L 1  1.42 4 . 4 4  1 . 5 7  
Alpha 1 . 5 6  Stream Power  I I b I i t  s i  6.97 45.95 6 . 6 3  
~ r o t n  LOBS l f t i  2 . 7 8  cum volume i a c r e ~ i r i  4.30 1.2" 0 .88  
C P E LOBS I f L l  0.07 Cum Sii l a c r e e l  3 .46 0 . 8 2  0.92 

warning:  he energy equation could nor be balanced within the specliied number of iterations.  he 
used ori~ioa~ depth for the water surface and continued an with m e  calculations. 

warning: ~ivided flow computed for this croes-section. 
warning: me energy loss was greater than 1.0 it 10.3 m ~ ,  between me current and previous cross 

section.  hie may indicate the need for additional crase sections. 
warning: ~uring the standard step iterations, when the assumed warer surface was set equa l  t o  crirical 

depth, m e  calculated water auriace came back belaw critical depth.  his indicaren that rnere 
is nor a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPW 

vel ~ e a d  I f t i  
W.S. =lev l i t )  
crit " . S .  l f t l  
E.D. slope i i r l i r i  
Q Total l c f s l  
TOD Width i i r i  

Profile #Profile 2 

2 1 8 7 . 4 5  Elelnent 
1.42 WL. "-Val 

Reach Len. l f t )  
PIOW ~ r e a  i s q  fri 
Area 1sq f t i  
Flow i c t a i  
Tap Width I f t i  
avg. "el. I f L l ~ 1  
~ y d r .  Depth ( t t i  
Con", l c f a i  
Wetted per. ( f t i  
Shear i l b l e q  fti 
Stream Power ( I b l f t  a1 
cum volume ( a c r e - f r l  
Cum Sh l a c r e e i  

Channel 
0 ,050  

1 6 4 . 8 3  
7 7 . 8 6  
7 7 . 8 6  

Right OB 
0 . 0 6 0  
166.02 
16.71 
36.71 

warning: me energy equation could not be balanced within m e  ispecitied number of iterations. The 
program m e  surface that had the least amount of error between computed and 
assumed values. 

warning: crose section had ro be during the critical depth calculations. 
warning: me energy lose waa greater than 1.0 ft (0.3 mi .  between the current and previous cross 

section.  his may indicate the  need for additional crose eec~ione. 
warning: ~uring the iterations, when the assumed water surface was s e t  equa l  LO orirical 

depth, the calcuiared surface came back below critical depth.  his indieaten that rnere 
i~ not a valid subcritical answer. The program defaulted to critical depth. 

warning: parabolic metnod f a i l e d  t o  converge on critical depm.   he program will try the 
crose section aliceleecant method to find critioal depth. 

Profile "profile 1 

POB L e f t  SLa Right SLa Flow Area W.P. Percent Hydr 
I f L i  I f L I  IcEsi  l s q  f t i  I f L i  Conv DepLhlfLl 

LOB 9858.15 9891.23 28.56 10.39 2 1 . 3 d  2 . 0 0  0.45 

2 LOB 9891.23 9924.30 0.05 0.08 1.51 0.00 0.05 
3 LOB 9 9 2 4 . 1 0  9 9 5 7 . 3 8  

108 9 9 5 7 . 3 8  9 9 9 0 . 4 5  3 0 2 . 4 4  57.11 23.17 21.15 2.52 
5 Chan 9990.45 9992.81 84.77 9 . 2 9  2 . * 5  5.93 1.87 
6 Chan 11992.85 4945.21 103.0g 10.86 2 . 4 5  7.21 4.36 

7 Chan 9 9 9 5 . 2 5  4947.61 1 2 4 . 3 4  11.71 2 . 4 6  8 . 7 0  4 . 8 8  
8 Chan 9 9 9 7 . 6 5  10000.05 116.23 12.91 2 . 4 5  10.23 5.38 
9 Chan 1000005 10002.45 131.17 12.37 2 . 4 9  9.45 5 . 1 5  
10 Chan 10002.45 1 0 0 0 4 . 8 5  10B.li 10.81 2 . 4 8  7 . 5 6  4 . 5 1  

11 m a n  10006.85 10007.21 83.61 9.27 2 . 4 9  5 . 8 5  1.86 
12 ROB 10007.25 10023.04 176.38 35.80 15.99 12.13 2.27 
13 ROB 10023.04 10030.83 110.67 2 6 . 9 4  11.80 7 . 7 4  1.71 

14 ROB 10018.83 10054.62 2 6 . 5 2  11.45 11.86 1.81 0.73 

~arning:  he energy equation could nor be balanced within the specified number of iterations. The 
pzogram used critical depth for the water surface and continued on with the caloulatione. 

Warninil: Divided flaw camouted for this croee-section. 
~ ~ 

warning: m e  energy lass baa greater than 1.0 ft ( 0 . 3  mi.  between the currenc and previous cross 
eection. This may indicate the need for additional cross sectione. 

warning; mring the standard step iterations, when the assumed water surface waa a e t  equal to critical 
depth, the calculated water surface came back below critical depth. ~hia indicates that there 
is nor a valid subcriticel answer. The program defaulted Lo critical depth. 

Profile "profile 2 

POB l e f t  S L ~  night sta  law area W.P. Percent Hydr Velocity 
I i L i  l i t 1  l c f i s l  iaq €ti Ifti con" DepthiFv.1 l t r l n i  

1 LOB 9957.18 99'10.45 345.49 5 8 . 5 4  23.23 24.16 2.58 5.90 

2 Chan 9 9 9 0 . 4 5  9992.81 9 5 . 4 1  9 . 4 4  2.15 6 . 6 1  3 . 9 3  10.11 

3 ~ h a n  9 9 9 2 . 8 5  9 9 9 5 . 2 5  115.58 10.61 2 . 4 5  8.09 4 . 4 2  10.91 

4 Cham 9995.25 9997.65 139.19 11.05 2.46 9.73 4.98 11.74 
Chan 9 9 9 7 . 6 5  10000.05 161.43 13.06 2 . 4 6  11.43 5 . 4 4  12.51 



6 Chan lOOD0.05 111002.45 151.13 12.52 2 . 4 9  10.57 5.21 12.08 
Chan 10002.45 10004.85 121.22 10.96 2 . 4 8  8 .48  4.57 11.06 
Chen lOOOI.85 10007.25 9 4 . 1 1  9 . 4 2  2 . 4 4  5 . 5 8  3.92 9 . 9 9  ~~~~~~ 

ROB 10007.25 l0023.04 2 0 4 . 3 4  36.71 n. 93 14.29 2.13 5 . 5 7  

Warning: The energy equation could not be balanced within the specliied number of iterations. The 
Drogram =elected me "ater surface t ha t  had the least amount of error herween corniluted and . . 
asaunled values 

warning: me cross had to be extended ver~ically during the critical depth calcu~a~iona. 
warnin=: ~ n e  enerov loas was oreater than 1.0 it (0.3 m ~ .  between m e  current and ~revious cross .. - seciran. This may i;ldicare the need for additional Cr066 EeCLionb. 
warning: mring me standard step iterations, when the assumed warer suriace w a r  set equal to critical 

depth, the calculated water suriace came back below critical deprh.   his indicates chat there 
is not a valid e d c r i t i c a l  answer.  he program defaulted to c r i t i c a l  depth. 

warning: The parabolic search method Lililed to converge on critical depth. The program wrll try the 
cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 1 RS; 1.170 

INPIIT ~~ ~ ~ 

Description: 
station ~levaiion ~ a r a  "urn= 39 

Sta RIP" Sta Elev Sta Elev SLa Elev Sta Elev 

Manning's n values "urn= 4 
sra n vai ~ t a  n val  S L ~  n val sta n val 

4791.355 0 5 5 9 8 3 4 . 4 3 5  , 0 4 9 9 8 4 . 2 8  0 5 1 0 0 1 8 6  0 6  

~ a ~ k  sta: ~ e i r  ~ight ~ e n g ~ h s ;  L e i r  channel ~ i g h ~  coeii contr. ~ x p a n .  
9 9 8 4 . 2 8  10018.6 222.76 2 3 1 . 4 4  242.15 . 1 3 

CROSS SECTION omPm profile #profile I 

E.G. =lev iirl 2183.36 ~lement iieii OB channel R ~ Q ~ L  OB 
"el Head Ifti 
W.S. Elev lit) 
crir W S ,  ifti 
E.G. slope iftlfrl * Total ICfsl 
Top Width (ftl 
"el Total lftlsl 
Max C h l  Dpth IfLI 
Con". Total Icfsl 
Length Wtd. Ifti 
Min Ch 61 lftl 

0.81 W L . n - V a l .  0.040 0.050 0.060 
2182.55 Reach Len. IfLl 222.76 2 3 1 . 4 4  242.15 

8 8 . 3 6  108 .55  27.09 

warnina: *he enerov eouarion could not be balanced wiihln the saeciiied number of iterations.  he .. . 
program used critical deprh for the warer surface and continued on with Lhe calculations 

warning: Divided flow computed For this cross-section. 
Warnino: The enerav loss was srearer than 1.0 ft (0.3 m i ,  between the current and nrevious cross -. 

section.  his may indicate the need for additional crass sections. 
warning: ~uring the standard step iterations. when the assumed warer suriace was s e t  equal LO critical 

depth, the calculated warer suriace came hack below critical depth.  his indicates that there 
is not a valid subcri~ical answer.  he program deiauired to critical depth. 

CROSS SECTION OUTPm Profile #profile 2 

E.G.  lev iit) ~183.99 nemene ~ e i ~  08 channel ~ i a h t  OB 
"el ~ e a d  lit1 
W.S. ~ i e v  lit) 
CrrL W.S. lit1 
E.D. Slope lfL/ifl 
D Total lcisl 
Top Width lit1 
vel rota1 lirlsl 
  ax chi Dptn lit1 
Con". Total ICfEl 
length wta, (it) 
M i "  Ch El lit1 
Alpha 
PrCL" LO66 IfLI 
C B E LO66 ItLl 

W E .  n-Val 
Reach Len. iftl 
Flow area i s 0  f L i  

Con" lcfe, 
weited per. ifri 
Shear IIblso ftl 

warning:  he energy equation could not be balanced within the spec~fied number ai iterations. i he 
program used critical depth for the warer suriace and continued on with the calculations. 

"arning:   he cross section had robe extended vertically during the crlrical depth ca~cu~arions. 
Warning: The energy loss was greater than 1.0 i r  10.3 mi, between the current and previous crois 

section. rnis may indicate the need far additional cross sections. 

FDS vf'Cline Creek Tributaries. 
FCD i005~024, Work ~ s s i ~ n k n r  2 
JE Full'u~er/Hyd,ol,~,gy & Geomorplzolo~y, Inc 



warning: mring the standard step iterations, when the assumed water surface waa s e ~  equal to critical 
depth, the c a ~ c u l a ~ e d  warer came back below critical deptii. ~ i i i o  indicate= that there 
is not a valid subcritical anawer. The program deiaulted to critical depth. 

warning: me parabolic search metnod failed to converge on critical depth. m e  program will try the 
cross section ~~ice/secant method to find critical depth. 

Profile npToiile 1 

Pon Left S t a  Right Sta  Flow area W.P. ~ercent ~ y d r  ~elocity 
( f t !  l t t l  i c f e i  1 n g  ft! l f t !  con" D e p i h l t r !  ( t r / s l  

LOB 9791.36 4 8 2 9 . 9 4  0 . 0 8  0.13 1.16 0.01 0 . 0 8  0 . 6 0  
2 LOB 9 8 2 9 . 9 4  9868.53 2 7 9 . 6 8  11.24 18.81 19.56 1 . 3 3  4 . 1 6  
3 LOB 9 8 6 8 . 5 3  P907.ii 39.94 15.38 3 3 . 6 8  2 . 8 0  0 . 4 6  2 . 6 0  
4 LOB 9907.11 9 9 4 5 . 7 0  
5 LOB 9945.70 9 9 8 4 . 2 8  81.25 21.51 2 7 . 2 0  5 . 6 8  0.80 3 . 7 6  
6 Cllan '1984.28 9989.18 91.67 12.71 6 . 9 6  6.41 2.59 7.21 

Chiin 9989.18 9 9 9 4 . 0 9  132.81 1 5 . 8 8  4 . 9 5  9 . 2 9  3 . 2 4  8 . 3 6  
8 Chiin 9994.09 9 9 9 8 . 9 9  171.11 18.47 4.92 11.98 3 . 7  9 . 2 8  
9 Chan 9 9 9 8 . 9 ' 1  10003.89 186.21 19.44 a . 3 4  13.02 3.97 4.58 
10 Chan 10001.89 10008.79 1 4 5 . 8 7  15.85 4.94 10.27 3 . 4 d  8.71 

I1 Chan 10008.79 10013.70 107.98 14.02 4 . 9 4  7.55 2 . 8 6  7.10 
1 2  Chan 10011.70 10018.60 7b.00 11.17 4 . 9 4  5.17 2 . 2 8  6 . 6 2  
13  ROB 10018.60 10030.12 106.79 22.59 11.58 7 . 4 7  1.96 4 . 7 3  
14 ROB 1003OIZ 100d1.65 11.31 4 . 5 0  5 . 9 4  0.79 0.79 2 . 5 2  

warning:  he energy equation could not be balanced within the specified number or iterations. The 
program used critical depth for the water nuriace and continued on with the calculations. 

warning; ~ivided f l o w  computed for this cross-section. 
warning;  he energy loss was greater rnan 1.0 ic 1 0 . 3  m!,  between t h e  current and previous cross 

D ~ c ~ ~ o ~ .  This may indicate the need for additional cross sections. 
warning: ouring the ntandard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated warer surface came back below critical depth.  his indicates that there 
is not a vahd  subcritical answer.  he program defaulted to critical depth. 

PO8 

LOB 
Cham 
Chan 
enan 
m a n  
Cham 
"ha" 
Chan 
ROB 
ROB 

Leir S L ~  night sra 
l i t 1  I f t i  
9945.70 9 9 8 4 . 2 8  
9 9 8 4 . 2 8  9989.18 
V989.18 3994.09 
9 9 9 4 . 0 9  9 9 9 8 . 9 9  
9998.99 10003.89 
10003.81 10008.79 
10008.79 10013.70 
L O  10018.60 
10018.60 10010.12 
10030.12 1 0 0 4 1 . 6 6  

W.P. 
1 f r 1  

20.93 
4 . 9 4  
1.91 
4 . 9 2  
4 . 9 4  
1 . 9 1  
4 . 9 1  
4 . 9 4  

11.58 
5 . 2 4  

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 calculariolls .  

Warnins: The cross section had to be extended vertically during the critical depth calcullitione. 
warnins: me loso greater than 1.0 rr 1 0 . 3  m i ,  between the current and previous croes 

oeotion. Thin may indicate the need for additional croee sections. 
varning: mring m e  standard step iterations,  hen the assumed water surfaoe was set equal to crirical 

depth, m e  calculated wacer nurface came back helow critical depth. This indicates that there 
ie "OL a valid subcritical answer. The program defaulted Lo critical depth. 

W,mino; narabolic search failed to on death.  he oroaram will try me 
~A ~~ ~ . ~~ 

crose section alice/secant method Lo find critical depth. 

CROSS SECTION 

RIVER: C6 
REaCH: Reach I RS: 1.126 

wanning,s n Valves "urn= 5 
Sra n v a l  sra n "a1 S t a  n val sea n val Sea n Val 

9740.15 . 0 6  9711.91 ,045 9912.96 .06 9951.04 ,045 1 0 0 1 9  .06 

~ a n k  sea: left night Lengths: Left channel night coeff conrr. Expan 
9970 10019.7 159.53 159.92 175.4& .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E . D .  EleY (it! 2179.02 Element Left OB Channel Right OB . . 
Vel Head I f L !  
W.S. Elev l i t 1  
crir W . S .  I ~ L I  
E.C. Slope l f L / f t l  
a Total l c f s !  
TOP widen i f r i  

0 . 6 8  W t ,  "-Val. 
2178.31 Reach Len. 1 f i l  
2 1 7 8 . 3 1  Flow Rlea isq f t i  

0.009363 Area l e q  f L i  
1410.00 Flow l c f s i  
217.66 Top Width (EL! 



"el r o t a 1  ( i t l s !  
Max Chl DpLh I f L !  
canv Total ( c f s i  
Length Wtd. i f t !  
 in cn EI i t t !  
Alpha 
FICLn LOBS l i t 1  

a q .  "el. l f L / ~ !  
Hydr. Depth l i t )  
"0"". (cis) 
Wetted Per .  lit1 
shear ( m i s q  it) 
stream cower i l b / f t  ;;I 
cum Volume (acre-it! 

warnmg:  he energy equation could not be balanced within the specified number of rrerarions. m e  
program used critical depth for the warer surface and continued on with the ca~cu~arions. 

warning:  he energy loss was greater ihan 1.0 fr  (0.3 m ) .  between the current and previous cross 
section.  his may indicate the need tor additional cross sections. 

warning: ouring the standard step iterations, when the assumed warer surface was set equal to critical 
depm,  m e  calculated water  surface came back below critical depth.  his indicates that there 
is nor a valid subcriLica.1 answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # p r o f i l e  2 

E.G. =lev ( i t !  2179.54 ~lement =eft OB channel ~ i g h ~  OB 
"el ~ e a d  l i t !  0 . 0  W L .  n~val. 0 . 0 4 5  0 . 0 6 0  
W.S. Elev l i t !  2 1 7 8 . 6 3  Reach L e n .  ifLl 159.13 1 6 9 . 9 2  1 7 5 . 4 4  
crit W . S .  l i t !  n o w  ~ r e a  isq f t !  183.14 9 . 5 9  
E.D. slope I I L / I L !  0.010109 ~ r e a  isq it! 183.11 9 . 5 9  
Q Total (CIS! 1 4 3 0 . 0 0  Plow leis) 1407.91 2 2 . 0 5  
Top WldLh IfL! 60.13 Top Width lit! 1 9 . 7 0  10 .43  
"el Total IiLIs! 7 . 4 2  AVg. "el. i f t / a !  7.64 2.30 
Max Chl DpLh l f i !  1.83 Hydr. Depth I f t i  3.68 0 . 9 2  
Con". Total lcfs! 14222.4 Conv. (cis! 16003.1 219.3 
Length W L ~ .  lit) 170.07 Wetted per, I £ L )  51.47 10.80 
Min Ch El I f L !  2 1 7 2 . 8 0  Shear Ilblaq it! 2 . 2 2  0 . 5 6  
alpha 1.06 stream power ilb/it s) 17.10 1.29 
rrctn ~ o s s  ( ~ L I  2 . 3 6  cum volume (acre-it! 1.65 2 . 2 5  0.19 
C h E Lo88 IfLI 0 . 1 0  Cum SA (acres! 0 . 4 3  0.50 0.13 

warning: m e  velocity head ham changed by more than 0.5 it IOIS m!.  his may indicate the lleed for 
additional cross sectionr. 

warning: ~ i i e  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 secLions. 

warning:  he energy 1068 was greater than 1 . 0  fi ( 0 . 3  m ) .  between the currenr and previous crosj 
section. This may indicate the need for additional crass sections. 

Profile #profile 1 

LOB 
3 LOB 

LOB 
5 Chan 
6 Chan 
7 cnan 
8 Chan 
9 Chan 
10 Chan 
11 Chan 
12 ROB 

"arning: *he energy equation could nor be balanced within the specified numer of iterations.  he 
program used crrtical depth for the warer surface and continued on with the calculations. 

warning:  he energy loss was greater rnan 1.0 ft ( 0 . 3  m ) .  between the currenr and previous crose 
section.  his may indicate ine need for additional crass sections. 

warning: nuring the itandard step iterations, when the amsumed w a t e r  surface was s e t  equal to critical 
deorh, me calculated water ruriace came back below critical denrn.  his indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

Profile "profile 2 

PO6 

Cham 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

W.P. 
l i t !  
8 . 6 4  
7.18 
7.17 
7.16 
7.24 
7.10 
7 . 2 8  

10.80 

warning:  he velocity head has changed by more ihan 0.5 fr  (0.15 m!.   his 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 tnan 1.4. =his may indicate the need for additional croas sections. 

warning:  lie energy loss was greater than 1.0 it 1 0 . 3  ml. between the current and previous cross 
section. ~ h r s  may indicate the need for additional cross sections. 

CROSS SECTTON 

RIVER: C6 
REACH: Reach 1 RS: 1.094 

FDS cf Cline Creek Tribuhrries, 
FCD 2005C024, Work Assign,ncnt 2 
JE P~rllcr/flyd~.~>lr>fiy & Geonloq~holo,gy. Inc. 



-~~~~ 

Description: 
s t a t i o n  Elevation oar- 

Bank Sea;  Lef t  Right Lengthe: left Channel Riglit CaefE Contr. Expan 
9986.210009.56 211.58 190 1 7 8 . 5 1  1 3 

Blocked ObsLrucrione nYm= I 
SLa L SLa R Elev 

10075,0310125.77 2180 

CROSS SECTION OUTPUT Pro f i l e  # p r o f i l e  1 

E.G. =lev i f t i  
Vel Head I f t i  
w . 9 .  mev l i t )  
crit ".a. I f t i  
E.C. s lope  i i r l f r i  
0 Total ic fs l  
Top Width i f t i  
vel ( f r l s i  
M ~ X  cnl ~ p t h  i f t i  
Conv. Total lofsi  
length  W L ~ .  I ~ L I  
 in cn EL I f t i  
lilpna 
FllCL" LOS6 l i t 1  

W L .  "."dl. 
Reach 'en, IfLl 
P I O W  Area lsa E t l  
Area ieq £ t i  
Flow iCfSi 
TOP Width i f r i  
iiug. "el ,  i f t l a i  
Hydr. Depth i f t i  
"0"". 1ciei 
Wetted Per .  I f t i  
shear i lb lsq  f t i  
Stream Power IIbIfL s i  
cum Volume l a c r e - f t i  
cum sii 1acresi 

warning:   he energy equation could not be balanced ~ i r h i n  the speci f ied  number of iterations. The 

program used critical depth for me "arer surface .nd continued a n  with the ca l cu l a r ion r .  
,*,mino: Divided flaw cornouted tor t h i s  cross-section. 
warning: ~ h e  energy loss was greater than 1.0 f r  (0 .3  mi, between me current and previoua cross 

oeotion. This may i nd i ca t e  the need for  addi t ional  orass sections. 
warning: m r i n g  the i t e r a t i ons ,  me asaumea surface was set  equal to c r i t i c a l  

a e p ~ h ,  the oalcula ted  water came baok below c r i t i c a l  depth. i his indioatee that  there 
i s  nor a va l i d  subcrlrical answer. a he program defaulted LO o r i t i ~ a l  depth. 

CROSS SECTION OUTPUT P ro f i l e  # p r o f i l e  2 

E.D. Elev l f i i  
"el ~ e a d  i f r i  
W . S .  Elev I f t i  
CriL W.S. i f t i  
E.C. Slope ( f t l f t )  
Q 'rota1 lcfei 
TOP width i f t i  
"el Total I f t l ~ i  
M ~ X  C ~ I  npm i f t i  
canv. Tota l  lc is i  
Length Wrd, i t t i  
Min Ch E l  I f t i  
Alpha 
FrcLn Loee i f t i  

2 1 7 7 . 0 9  Element ~ e f ~  08 Channel 
1.84 WL. n-Val .  0 . 0 4 0  

2171.20  each   en. i f t i  211.18 19o.00 
2174.60 F ~ O W  area iaq f r l  122.12 
O.020120 m e a  1sq € t i  1 2 2 . 1 2  
1410.00 Flow ICES1 1172.11 

- . . -. , . . . . . . . , . -. , 

192.30 Wetted per. i f t i  28.06 
zlss.40 shear I lb lsq  f t l  5 . 4 7  

1.18 Stream Power I l b l f t  s i  6 1 . 4 2  
4.01 Cum Volume ( ac r e - f t l  1 . 6 5  1 . 6 5  
0.17 Cum SII lacre81 0 . 4 3  0 .15  

Right 08 
0.060 
178.51 
18.70 
1 8 . 7 0  
57.89 
22.05 
1.10 
0.85 

+08.1 
2 2 . 5 9  
1.06 
3 . 2 2  
0.13 
0.07 

warning:  he ~ e l o c i ~ y  head has changed by more than 0.5 EL (0.1s m i .  This may indica te  the need fo r  
addi t ional  cronn aecrionr;. 

warning:  he energy loss was than 1.0 LL 10.3 m i ,  between the current  and previous oross 
section.  his may ind i ca t e  me need f o r  additional cross oecr ians .  

P ro f i l e  # p r o f i l e  1 

Poa 

108 
LO8 
LOB 
LOB 
Chan 
Chan 
m a n  
Chan 
m a n  
than 
Chan 
ROB 

Left Sra Right Sta 
i f t i  l f t i  
9848.07 9882.60 
9882 .60  3917.11 
9917.11 9951.67 
9951.67 9986.20 
9986.20 9989.54 
9989.14 9992.81 
9 9 9 2 . 8 7  9996.21 
9996.21 9999.55 
9 9 9 9 . 5 5  10002.89 
10002.89 10006.22 
10006.22 10009.56 
10009.56 10035.46 

area 
isq f t i  
11.87 
25.62 
23.72 
57.00 
1 3 . 8 8  
16.28 
18.56 
2 0 . 7 8  
21.87 
18.07 
11.73 
19.72 

we.  
I f t i  

30.48 
2 5 . 5 9  
1 4 . 5 6  
34.74 

1.41 
3 . 4 1  
3.40 
1.41 
1.51 
3 . 5 8  
3 . 5 8  

24.17 

FDS ofcline Creek Tributaries, 
FCD 200.5C024, Work Assigntnetlf 2 
JE F~~iicr/Hyn'r~~logy & Geot~rur,~lrol~qy. Its, 



warning: ?he energy equation could not be balanced within the specified numer of iterations, me 
program used critical depth tor the warer surface and continued on wirh the calcu~arions. 

warning: oivided flow computed for this crase-aection. 
warning:  he energy loss was greater than 1 . 0  EL 10.3 mi,  between me current and prevrous C ~ O S ~  

section.  his ,nay indicate the need for additional cross sections. 
warning: mring m e  standard step iterations, when the assumed water surface was s e t  equal LO C ~ L L ~ C ~ I  

deprh, m e  caiculated warer ~urface came back below critical deprh. This indicates that there 
is not a valid subcritical answer. m e  program defaulted LO critical depth. 

Profile #profile 2 

Chan 
m a n  
Chan 
Chan 
"ha" 
cnan 
cnan 
ROB 

warning:   he velacity head *as changed by more t h a n  0.5 f t  1 0 . 1 s  m1.  his may indicate the need for 
addrtional cross sections. 

warning:   he energy 106s was grearei than 1 . 0  it ( 0 . 3  mi.  between the current and previous cross 
section. This may indicate the need tor additional CT038 Sections. 

CROSS SECTION 

R I V E R :  C6 
REIZCH: Reach 1 RS: 1.058 

INPUT 
Description: 
station Elevation ~ a r a  "urn= '18 

~ a n k  Sra: Lieit night ~eng~ns: ~ e f r  channel ~ight coeii contr .  ~ x p a n .  
9987.03 10015 31.65 10.81 30.41 .1 3 

CROSS SECTION OUTPUT Profile #profile I 

E.O. Elev  IfLi 
"el Head (fLi 
W.S. Elev IfLl 
CriL W . S .  1 f t i  
E.G. Slope ifL/fLi 
a Total i c r s ~  
TOP Width i f r i  
"el Total i i t 1 s i  
Max C h l  D p t h  1ftl  
Con". Total l c f s l  
~ e n g t h  WEB, lit1 
Mln Ch E l  IfLI 
Alpha 
~ r c t n  ~ o s s  ( f r i  
C & E 5OSS IfLi 

W t .  "-"el. 
Reach =en. l i t )  
n o w  iiiea ( sq  i t)  
Area 1sq i t 1  
Flow ICfSI 
Ton Width i f t i  
a":. "el .  i t t i s r  
Hydr. Depth I i L i  
Can" i c f s i  . . 
Wetted Per.  ( f t i  
Shear i l b l s q  t t i  
Stream Power (IbIfL 
cum volume lacre- f t :  
cum S i l  (acres1 

Channel 

warning:   he energy equation could not be balanced within the specified number oi irerarions. i he 
progran, used critical deprh for the water ~vriace and continued on wirh the calculations. 

warning:  he conveyance ratio iupsrream conveyance divided by downstream conveyance) is less than 
0 . 7  or greater than 1.4. This may indicate the need £or additional crass secLions. 

Warning: The energy loss was greater then 1.0 ft ( 0 . 3  mi. between the current and previous cross 
secLlon. This may indicate the need for additional cross 6eCLion~. 

warning: ~uring the standard step rterarions, when the assumed warer surface was set equal ro critical 
deptn, the calculated water surface came hack helow critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E . C .  Elev 1 f i l  2 1 7 2 . 9 1  Element left 08 Channel Right OB 
Vel Head l i t1  1.33 W t . n - V a l .  0 . 0 5 5  0 . 0 5 0  

FDS ~1fCline Creek Tribstan'es, 
FCD 2005C024, Work Assignnrnt 2 
JE Fuller/Hydmlugy & Georno~hology,  Ina. 



W.S. EleY l i t )  
crii W.S. I f t i  
E D .  slope ( i r / t r l  
0 Total l c f a )  
Top Width IfL) 
"el Total l f t /nI  
  ax chi oprh I E L ~  
con" Total  i c i s )  
Length Wtd, lit1 
 in cn ~1 iirr 
alpha 
FrcLn LOBS IfCl 
c & E LOSS i r t i  

warning: 

"dl-ning: 

warning: 
warning: 

warning: 

warning: 

Profil 

  he energy equation could not be balanced within the specified number of  iterations. The 
program used depth for the water surface and continued on with the calculations. 
  he conveyance ratio l ~ p a t r e a m  conveyance divided by downatream conveyallcel in less than 
0.7 or greater than 1.4.  hi^ may indicate the need tor additional croee sections. 
The crose section had Lo be extended vertically during the critical depth calculations. 
 he energy losa was greater than 1.0 f t  ( 0 . 3  mi. between the current and previous croon 
Beckion. Thi. may indicate the need for additional cross sections. 
mring the standard step iterations, when the assumed water surface wan set equal to critical 
depth, the calculated water surface came back below critical deptl~.  his indicates that there 
ia not a valid subcritical anewer. a he program defaulted to critical depth 
m e  parabolic ~earch method failed to converge on crirical depth.  he program will try the 
cross aecrian slicejaecanr method t o  find c r i t i c a l  depth. 

e #profile 1 

POB 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
m a n  
cnan 
Chan 
Chall 
ROB 
ROB 

W.P. 
IfLi 
g.09 

4 0 . 9 3  
4 0 . 9 1  
40.97 
1.12 
4 . 1 3  
4.11 
4.07 
4.07 
4.03 
&.02 

2 2 . 6 9  
21.28 

warning: me energy could not be balanced within the ~pecified number ot i rerar ione .  TIE 

program used critical depth for the surface and ~onrinued on with the ca~cu~atione. 
warning:  he conveyance ratio lupstream conveyance divided by downe~ream conveyance) is less than 

0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 
warning: m e  energy lose was greater than 1.0 f r  1 0 . 3  m1,  between the current and previous oross 

section. This may indicate the need for additional cross aecrians. 
warning: mring the iterations, m e n  the aaaumed "atex auriace war aer equal LO crirical 

depth, the calculated surface came back belaw critical depm. ~ h i a  indicates that there 
ie nor a valid nubcritical answer. The program defaulted to critical depth 

Profile #profile 2 

POB 

LOB 
Cham 
Chan 
Chan 
"ha" 
enan 
Chan 
cnan 

W.P. 
IfLi 

30.48 
4.12 
4.13 
1.11 
4 . 0 7  
4.07 
4.03 
5 . 5 6  

warning: d he energy equation  no^ be balanced within the specified number oi iterations. The 
program used critical depth for the surface and continued on with the calculations. 

warning: The conveyance ratio 1upstream conveyance divided by downsLream conveyance, ia lese than 
0 . 7  or greater than 1 . 4 .  Thie may indicate Lhe need for additional cross ?ectione. 

warning: crose hila to be extended vertically during the critical depth calculations. 
warning: energy loee was greater than 1.0 f~ ( 0 . 1  mi.  between the current and previous cross 

~e~tion. m i s  may indicate me need for additional cross sections. 
warning: nuring the iteratione, when me assumed surface was set equal to critical 

depth, me came back below critical depth. =his indicates that there 
is nor a valid subcritical answer. The program defaulted to crirical depth. 

~arning: me parabolic search method t a i l e d  to converge on critical depth. The program w i l l  try m e  
cxoes section s l i c e / s e c a n r  method co find critical depth. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 1 RS: 1 . 0 5 2  

INPUT 
Description: 14th street 
starion zleva~ion ~ a t a  num= 47 

~ r a  S L ~  sra m e v  sra =lev s t a  nlev 
9776.696 21729779.406 2171.339786786 2171719797,676 2 1 7 1 . 4 3 9 8 0 4 . 8 5 6  2171.22 

9815.936 2 1 7 0 , 9 4 9 8 2 2 , 9 0 6  2 1 7 0 , 7 3 9 8 3 4 1 5 6  2170459843.106 2170.259854.506 2 1 6 9 . 9 6  



10107.76 2170.3110116.21 2170.56 

Manning's n Values nu",= 3 
SLa n Val sra n Val sta n Val 

9 7 7 6 . 6 9 5  .025 4958 , 0 2 5  10015 , 0 2 5  

Bank $La:  Left Right Lengths Lieit Channel Right Coeii Contr. Expan 
9958 10015 170.22 1 1 9 . 4 2  153.69 1 .3 

CROSS SECTION OUTPUT Profile #profile I 

E.G. Elev I f t i  
Val Head Ifti 
W.S. Elev I F L i  
CriL W.S. I f L )  
E D .  slope (frlir) 
Q Total l c f s l  
TOP width I ~ L I  
"el Total (f~lsi 
 ax cnl Dprn i r i i  
Con" Total l c f s i  
Length WLd. IfLI 
Min Ch El ifLl 
alpha 
rrcrn ~ o s s  i f r i  

Element 
W E .  n-va1. 
Reach Len, ifti 
Flaw area isq ft! 
Area isg it1 
Flow ICIS)  
Top Width (it, 
Ti"$ "el. (itla! 
H y d r  Depth (it! 
Con" iCf6) 
Wetted Per, l i t 1  
shear Ilblsq it1 
stream Power IIbIiL s )  
cum volume iacre~iri 

Channel 
0 . 0 2 5  
159.42 
135.64 
135.54 

1045.36 
17.00 

7 . 7 1  

warning: The energy equation could nor be balanced wiLhrn the specified numer of iterations. The 
program selected the water surface that had the least amount of error between computed 
assumed values. 

warning: m e  conveyance rario (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross seciions. 

warning: m e  energy 1066 use greater than 1.0 t r  (0.3 m!, between the current and previous cross 
section.  his may indicate the need tor additional cross sections. 

warning: ~urrng the standard srep rterations, when me assumed water surface was oei equal to cri~ical 
depth. the calculated water surface came back t i e l o w  critical depth. This indicates that there 
is not a valld subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev I f L I  2170.81 Element 
V e l  Head I f e l  1.25 WL. n-Val. 
W . S .   lev I ~ L I  2169.55 =each =en. lit) 
Crit W . S .  I f L l  2169.41 Blow Area isq it) 
E.C. slope (rilr~l 0.006434 rirea isq it) 
0 Total f C f 6 l  1430.00 Plow Icfsl 
TOP width itti 5 7 . 0 0  ~ o p  Width ( i t )  
"el Total iftlsi 8 . 9 8  ave. "el. IILIs) 
Max C h l  DoLh i f L i  3.22 Hvdr. Deeth i f t i  . . . . 
con".  oral (cfs i  17827.0 cbnv. ~ c i s r  
~engrn wtd. ( f r l  161 7 4  wetted per. (it) 
Min Ch El ifti 2166.34 Shear Ilblsq f L i  
m p h a  l o o  stream power IIbIfL 61 

FICfn LOSS (ft! 1.64 Cunl Volume (acre-it1 
C i E Loss l i t !  0.03 Cum SA (acres) 

Right OB 

153.69 

warning: =he conveyance rario (upstream conveyance divided hy downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warnin-: ~ n e  enerqv loss was ilreaier than 1.0 ft (0.3 m!. between the current and oreviaus crass .. 
section. Tnis may indicate m e  need for additional cross sections 

Profile #profile 1 

90s 

LOB 
LOB 
Chan 
than 
Chan 
"ha" 
"ha" 
Chan 
m a n  
ROB 
ROB 

Left era Right Sra 
l i l i  i f t i  

Area 
isq ftl 
13.96 
49.20 
16.24 
18.13 
20.03 
21.96 
21.97 
20.24 
17.08 
2 6 . 4 6  

5 . 4 2  

~arning:   he energy equation could nor be balanced within  he specrfled number of iterations. i he 
program selected the warer surface that ha* the least amount o* error between computed and 
aSG"med values. 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyancei is leas rnan 
0.7 or greater than 1.4. This may indicate the need tor addiLional cross sections. 

Warning: The energy loss was greater than 1.0 i r  ( 0 . 3  m l .  between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

Warning: During the standard srep iterations, when ihe assumed warer surface was set  equal LO critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 



is nor a valid subcri~ical an~wer. The program defaulted Lo critical depth. 

Profile #protile 2 

W.P. 
iEt1 

10 .43  
8 . 1 5  
8.15 
8 . 1 5  
8.15 
8.15 
10.44 

percent Hydr VelOCiLY 
con" Depmiit) IEtfsi 
9.71 2 . 4 1  7.11 

1 3 . 4 1  2 . 6 4  8 . 9 2  
1 5 . 4 4  2 . 8 7  9 . 4 4  

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is leas than 
0.7 or greater than 1.1).  TI^ indicate m e  need for cross sections. 

Warning: The energy loss was greater than 1.0 it 10.3 m1, betwoen the current and previouli cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 1 RS: 1.022 

INPUT 

n e v  sra  lev Sra Elev 
7 1 h Q  5 7 Q R 2 5 . 0 1 1  2169584845534 2168.41 

Bank SLa: Left Right Lengths: Lett Channel Right Coeff Contr. 
99901910009.21 2 1 8 . 4 4  1 6 9 . 4 1  143.28 .1 

mocked obotruc~ions num- 
Sril l SLa R Elev 

4816.3149845474 2172 

CROSS SECTlON OUTPUT Profile #pro£lle 1 

E . D .  zlev lit1 2168.22 Element ~ e i r  08 
"el Head ifL1 0.51 W t .  I > - V a l .  0.050 
W.S. ale" iirl 2167.71  each  en. ifrl 218.44 
crir M S .  ifti 2167.71 n o w  area ieq fri 172.15 
E.C. slope iirffr) 0.012191 ~ r e a  isq it) 1 7 2 . 3 5  
0 Total (Cfe) 1430.00 FlOW I C f s )  648.82 
Top Width ifti 274.11 Top Width (EL)  140.03 
ver ~ota.1 if~fsi 4.46 iivg. "el. (ftfol 1.75 
M ~ X  CM nptn (it) 5 . 0 9  war. ~ e p t h  ~fri 1.23 
Conv. Total (cis1 12951.2 Conv. lcfnl 5876.2 
~ e n g ~ n  wtd, lit) 195.75 wetted per. (it1 1 4 0 . 2 5  
 in cn ~1 lirr zlsz.62 shear llblaq Etl 0 . 9 4  
Alpha 6 Stream Power IlbIfL sl 3.52 

~ r c e n  ~ o s a  lit1 2.91 cum volume iacre-fti 1.36 
C h E LOBa I f t i  0.01 Cum S l i  iacresl 0.77 

Expan 
. 3  

Channel 
0.010 
169.43 

7 3 . 4 4  
7 1 . 4 4  

580.05 
19.02 
7.40 
3 . 8 5  

5 2 5 3 . 4  
14.67 

2 . 8 4  
2 2 . 4 5  

0 . 5 7  
0.07 

Warning: The energy equation could not be balanced WiLhl" the specified number of iterations. The 

program "sed critical depth for the water auriace and conkinued an with the caloulations. 
warning:  he energy loss was greater than 1.0 f e  10.3 mi. between the current and preuioils cross 

section. This ,nay indicate the need for additional cross aectiona. 
warning: ourins the orep ireratlons, when the asaumed ~ r e r  eurface was set equal to critical 

depth, me calculated warer suriace came back below deprii. ~ n i a  indicates that there 
is nor a valid sobcri t ical  answer. m e  program defaulted Lo critical depth. 

E.G. EleY ItLi 
"el Head Ifti 
W.S. Elev IfLi 
CriL W.S. lit1 
E.G. Slope lftliti 
a T O L ~ I  icisr 
TOO widti, i f t i  
ve l  Total (trlsi 
Max Chl DpLh Ifti 
Conv. Total icEsi 
length WLd. Ifti 
Min Ch El IfLl 

Element 
WL. "-Val. 
Reach Len, lit1 
Flow krea lsq Eil 
Area 1s- it) 
m o w  (cia) 
TOP width I ~ L )  
avg. "el. Iftfni 
Hydr. Depth IfLl 
Con" (cis1 
Wetted Per, IErl 
shear Ilblsq it1 
Stream Power ilb/fL 8 )  

Channel 
0.050 

154.43 
78 .70  
78.70 
797.11 
19.02 
10.13 
6.14 

5 8 9 5 . 5  
19.67 
1.17 

16.26 
0 . 5 2  
0.01 

FDS ofCline Creek Tribnretrie.~, 
K I I  2005C024, Work Assign,rtenlZ 
JE F~~llcr. /Hy~Irology & Geu,,~o,pBoiogy, Irrc 



warnin*: The enera" emation could nor be halanced within the saeciiiea number of iterations Thr .. . ~ ~~ ~~~~~~~- - ~ ~ -  
program used critical depth for the water surface and continued on with the c a ~ c ~ ~ a t i ~ n ~ .  

warning: m e  crosa secrion had to be extended vertxcally during the critical depth c a ~ c ~ i ~ i i ~ ~ ~ .  
warning:  he energy loss was greater than 1.0 f~ 10.3  m l .  between me current and prevrous cross 

sectron. This may indicate the need for addr~ional cross sections. 
warning: ~uiing the standard s t e ~  iterations, when the assumed water surface was s e t  eoual LO critical 

depth, the -ater came hack belaw depth. m i s  indrca~es that there 
is not a valid subcritical answer. The program defaulted Lo crlticai depth. 

warning: ?he parabolic search method iarled to converge on critical depth.  he program will try the 
cross section slicelaecant method to find critical depth. 

area 
i s q  ft i 

0 . 0 4  
35.07 
31.81 

W.P. 
I f L l  
0 . 9 4  

3 4 . 8 5  
34 .78  

LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 

warning: The energy equation could nor be balanced wrihrn Lhe specified number of iterations. The 
program used critical depth for the water surface and continued an with the calculations. 

warning: The enerqy loss was qreaier than 1.0 ft ( 0 . 3  m,. between the current and arevious cross -~ 
section. ~ h i a  may indicaee the need for additional cross sectlonr;. 

warning: ~uring the standard step iterations, when me assumed warer surface was set e ~ a l  to 
deoth, the calculated warer surface came hack helow critical den~h.  his indicates that tncrP 
is not a valid subcritical answer. The program defaulted to critical depth 

Profile #profile 2 

W.P. 
l f t i  

14.83 
34.90 

2 . 8 4  
2 . 8 4  
2 . 8 4  
2 . 7 8  
2 . 7 8  
2 . 7 8  
2 . 7 9  
4.01 

LOB 
108 

3 Chan 
cnan 
Chan 

6 Chan 
Chan 

8 Chan 
9 Chan 
10 ROB 

warning: 

viarning : 
warning: 

warning: 

m e  energy equation could not be balanced within me soecified number of iterations. =he 
~~ ~ 

program used critical depth for the warer sureace and continued on with the caicuiarions. 
 he cross section had robe extended vertically during the critical depth calcuia~ions. 
  he energy loss was greater than 1.0 it l a 3  m l .  between m e  current and prevrous cross 
secrion.  his may indicate me need for additional cross sections. 
~uring the standard step iterations, when the assumed water  surface was set equal to cr~rical 
depm, the calcu~atea water surface came back below critical depm. This indicates that there 
ia nor a valid subcritical answer. ~ n e  program defaulted ra critical depth. 
The parabolic search method failed ro converge on critical depth. The program will try the 
crass secrion slice(secant method to find critical depth. 

warning: 

CROSS SECTION 

RIVER: C6 
REEICH: Reach 1 PIS: 0.990 

INPUT 
DeSCripL1On: Confluence 
statlon ~levaiian Data 

SLa Ele" s t a  
3 8 0 4 . 9 3 2  2164.029817.212 
9 8 4 2 . 0 2 2  2162,669872,812 
9927.12 2161.499933.44Z 

Elev SLa Elev 

Mannmgla n Values "urn= 5 
sta n val s t a  n val s t a  n Val  Sra n val s r a  n val 

9804.932 0 4 5 9 9 2 7 . 1 2  ,059954,592 , 0 5 5 9 9 9 2 , 2 8 2  . ~ 5 0 0 0 0 , 0 2  .05 

Bank Sra: left night Lengms: left Channel ~ i g h ~  coetf contr. ~ x p a n .  
9992.2810010.02 0 0 .I . 3  

FDS <$Cline Creek Tn'butrrries. 
FCD 2005C024, Work Assignment 2 
JE Fuller/Hydrolo~y & Geornn~kology, inc. 





Chan 9997.35 9 9 9 9 . 8 8  120.84 10.54 2 . 6 5  8 .45  4.16 11.47 
6 Chan 4999.88 10002.42 115.94 10.19 2.60 8.11 4.02 11.38  

Chan 3 0 0 0 2 . 4 2  10004.95 90.20 8 . 7 6  2 . 6 0  6.31 3 . 4 6  10.29 
8 Chan 1000+.91 10007.49 67.11 7.34 2.60 4 . 6 9  2 . 9 0  9.14 
9 Chan 10007.44 10010.02 46.84 5 . 9 2  2.60 3 . 2 8  2 . 3 3  7.92 
10 ROB 10010.02 10025.69 6 0 . 7 8  12.15 10.91 4 . 2 5  1.22 5.01 

warnmq:   he enerw equation could not be balanced within the s~ecified number oi iterations. i he 

warning: 
warning: 

warning: 

warning : 

:ritical depth far the water surface and continued on with the calculations. 
:ion had to be  extended v e r ~ l c a ~ l y  during the critical depth ca~cu~arians. 

:er t h a n  1 . 0  f t  10.3 mi. between the current and previous crass .. 
section.  his )nay indicate me need for addr~xonal crass sections. 
nuring the standard step 1ierarions. -hen the assumed water surface was set equal to critical 
depth, the calculated water surface came hack below c r i t i c a l  depth. =his indicates that there 
is not a valid subcri~icai answer. m e  program defaulted to cr'+'-=' "--I* 

  he parabolic search method farled to converse on critical dent 
crors seczlon s l i c e l s e c a n t  metnoa to find critical depth. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 2 RS: 0.9116 

"Urn* 3 9  
EleY Sta 

Manniny,s n values "urn= 5 
sta  n val sea n vai Sra n val  sza n val  ST^ n 

9812.493 , 0 4 5  9908.08 ,059938293 , 0 5 5  9990.24 .04510008.41 , 0 5 5  

~ a n k  Sra: Lieit Right ~ e n g ~ h s :  Left cnannel nignr coeii conrr.  p pan. 
9990.2410008.45 183.08 191.75 192.76 .I 3 

CROSS SFCTION OWPUT Profile #profile 1 

E.O. Elev ( I t )  2 1 5 9 . 1 6  Element left 08 Channel Right OB 
"el ~ e a d  l i t 1  0.84 w r n ~ v a l .  0 .052  0.045 0 . 0 5 5  
W.S. Elev ifL1 2 1 5 8 . 9 2  ~ e a ~ h  i en, l i t 1  183.08 191.71 1 4 2 . 7 6  
CriL W . S .  ifL1 2118.92 Flow Area l s q  f t l  217.97 75.00 10.72 
E.G. Slope IfLIfLl 0.014446 Area l sq  it1 217.97 7 5 . 0 0  1 0 . 7 2  
O Total IcfS) 1920.00 Flow l c i s l  1146 .97  737.11 3 1 . 9 2  
Top Width iFC1 171.54 Top Width I f t i  147.43 18.21 9 . 9 0  
vel  oral i f ~ l s l  6 . 3 2  hvg. "el. ( i r f s )  1.26 11.81 3.15 
  ax C ~ I  nprh ( P C )  5 . 6 6  ~ y d r .  ~ e p r n  i t t i  1 . 4 8  4.12 1 . 0 8  
~ o n v  Total < c i s 1  1 5 4 7 4 . 7  Con". (Cf.1 9 1 4 2 . 9  6132.9 298 .9  
~engtn Wtd. i f r )  186.71 wetted per. I ~ L I  147.76 19 .25  1 0 . 2 3  
Win Ch E l  l i t 1  2153 .26  Shear  I I b I s q  fL1 1 . 3 3  3.51 0 .95  
iilpha 1.31 Stream power i l b l f r  s i  7.00 3 4 . 5 4  3.17 
FrCLn LOSS l i t 1  2 . 6 9  Cum Volume l a c r e - f i l  8 . 1 9  1 3 . 2 9  2 . 8 3  
C h E Lo99 l i t 1  0 . 0 1  Cum S& l a c r e i )  6.09 3 .07  2 . 2 8  

Warning: The energy equation covld not be balanced within Lhe specriied number of iterations. The 
program selected the water surface that had m e  least amovn~ of error between computed and 
as15umea vaiues. 

warning: The energy loss was greater than 1 . 0  L L  10.3 ",I. between the current and previous cross 
section.  his may indicate the need for additional cross s e c ~ ~ o n s .  

warning: ~uring me standard step iterations, when m e  assumed water surface was set equal to critical 
d e p m ,  the calculated wafer e v r f a c e  came back below critical depth. This indicates that there 
is not a valid subcritical anawer.  he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E . C .  Elev IfLI 2159.94 Element left 08 Channel Right OB 
"el Head i f t l  1 . 0 2  WL.n~V.31. 0 . 0 5 2  0 . 0 4 1  0 . 0 5 5  
W.S. Elev i f e l  2158 .93  i each i en, l i t 1  183.08 191.75 1 9 2 . 7 6  
crir W.S. i f t i  n o w  hrea i s q  i t )  180.13 7 5 . 0 8  1 0 . 7 6  
E.G. slope t f t f f t l  0.016109 area ( s q  E L I  180.13 7 5 . 0 8  10.76 
o ~ a t a l  l c f s )  1920.00 Flow ( c i a 1  1102.14 779.70 38 .16  
TOP Width ( i t )  110.35 TOP width ( i t ]  82 .24  18.21 9 . 9 0  
vel m r a l  1 ~ ~ 1 s )  7 . 2 2  ~"ig. "el. i i r l s ~  6.12 10 .39  3 .55  
Max C h i  Dpth l i t 1  5.57 Xydr Depth l i t 1  2.19 4.12 1 . 0 9  
Con". T o t a l  Ic f s l  15127.5 Con" ( c f s l  8683.7 6143.2 100.7 
~ength W L ~ .  i i r )  187.19 wetted per. l i t )  84.55 19.25 1 0 . 2 3  
Mi" Ch E l  l f t l  2153 .26  Shear i l h / s q  f t l  2.14 3 . 9 2  1.05 
Alpha 1.26 Stream Power ( I b l f t  s l  13 .11  40 .74  3.75 
FIctn Lo33 l f i l  3 .  Cum Volume t a c r e - f t l  5.11 1 3 . 9 3  1 .44  
C h E LOBS IEL) 0 . 0  Cum SA l ac ree l  2 .75  3 . 0 7  0.75 

warning:  he energy 106s wa9 greater than 1.0 it 10.3 ml.  between the current  and previous cmes 
Section. =his may rndlcace me need for additional cross sections. 

Profile #profile 1 
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POB 

LOB 
LOB 
LOB 
LOB 
LOB 
than  
than 
Chan 
Chan 
"ha" 
man 
cnan 
ROB 
ROB 

W.P. 
I f t i  
5 . 2 4  

3 5 . 5 8  
15.70 
3 1 . 5 8  
31.65 

2 . 7 2  
2 . 7 2  
2.72 
2.73 
2 . 7 9  
2 . 7 9  
2 . 7 9  
6.00 
4 . 2 2  

warning: The energy e q u a t i o n  couid not b e  balanced ~ i t n i n  the specified nunbe= of iterations. The 
oroaram =elected the water s u r f a c e  that had the least  amounL of error between computed and - . 
assumed values. 

warning: m e  energy 100s was than 1.0 it 1 0 . 3  m j ,  b e t w e e n  the currenr and previous cross 
section. ~ n i s  may indicate m e  need tar additional cross sections. 

~ ~ r n i n g :  ~ u r i " ~  the etandard iterations, when the assumed water surface was aer equal to crltical 
depth, me calculated warer came back belaw ~rirical depth. This indicates that there 
is not a valid aubcrirical answer. The program defaulted Lo critical depth. 

Profile "profile 2 

POS 

LOB 
LOB 
LOB 
m a n  
m a n  
m a n  
Chan 
Chan 
Chan 
cnan 
ROB 
ROB 

Area 
i n q  ELI  
10.15 
80.05 
69.91 

7 . 9 6  
10.00 
1 2 . 0 4  
14.01 
12.97 
10.36 
7.74 
8 . 9 4  
1.82 

W.P. 
I f L l  

13.31 
3 5 . 5 8  
3 5 . 6 5  

2 . 7 2  
2 . 7 2  
2 . 7 2  
2.73 
2.79 
2 . 7 9  
2 . 7 9  
6 . 0 0  
4 . 2 1  

warning:  he energy loss was greater rnan 1.0 ft 10.3 m i ,  between me current and previous crass 
section. may indicate the for cross sections. 

CROSS SECTION 

RIVER: C6 
R E W H :  Reach 2 RS: 0.909 

INPUT 

Manning's n Values "urn- 
sea n v a l  9ra n v a l  Sra n va l  S L ~  n val s t a  n V a l  

9 8 5 2 . 4 0 4  , 0 6 9 9 4 0 , 8 6 1  0 4 5 9 9 5 7 . 4 0 4  , 0 5 5  9991.64 ,04510007.67 . 0 6  

~ a n k  9ra; ~ e i t  night ~engths: ~ e i t  channel night coeif conir. Expan 
9991.6410007.67 190.46 2 0 0 . 4 8  202.96 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. =lev ifri 
"el m a d  ( f r i  
W.S. Elev l f L l  
crir W . S .  l f t i  
e c ,  slope 1 f ~ I f i 1  
Q Total lcEs1 
Top Width lit1 
ve l  ~ o ~ e . 1  i f r l s l  
Max Chl DPLh i f t i  
Con". Total I c f s l  
Liengrn wed. I ~ L I  
 in cn EI l i i i  
alpha 
F ~ C L ~  ~ o s e  ifri 
C bi E LOBs l L t 1  

Wt, "-Val. 
Reach Len, I f L I  
Flow Area l s q  it1 
Area l s q  it1 
Flow 1CfSl 
Tap Width 1 f L i  
*vg  "el. 1fLi. l  
Hydr. Depth I f L i  
Con". 1 c i a i  
Wetted Per, I f t i  
shear I l b l a q  i t )  
stream Power 1 l b I f L  e l  
cum voioiume ( a c r e - f L l  
cum Si i  1 a o r e s i  

Channel 
0.045 

warning: oivided flow computed for this crosa-section. 
warning: me energy loee was than 1.0 f r  1 0 . 3  m i .  between the current and previous cross 

section. This may lndicare the need for additional cross sections. 

FDS ofcline Creck Trib~,luries. 
PCD 2005C024, Work Asrixnt,renr 2 
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CROSS SECTION OUTPUT Profile #profile 2 

B.G. Elev lit) 
"el ~ e a d  i i r ,  
W.S. Elev lit1 
CrlL W.S. lfL1 

2156.78 Element 
1.40 Wt.n -Va l .  

2155.38 Reach Len. ifti 
2155.38 Flow Area lsq ftl 

0.017288 area 189 fLl 
1920.00 Flow lcfsl 
74.81 Top Width lftl 
8.46 Lvg. Y e 1  Iftlsl 
5.53 Hydr Depth ltrl 

1 4 6 0 2 . 1  Con", Icfal 
197.87 Wetted Per. lftl 

zlns.ss shear 11b1sq ct) 
1.26 Stream Power IIbIfc 
3.01 Cum Volume lacre-fil 
0.09 Cum SI lacreal 

Channel 

warnmg: ~ n e  enerqy equation could not  be balanced within the soecified number ai iterations. T D ~  ~ ~ ~ -~~~ 

program i i e a ~ c r i r i c a l  depth for the warer surface and continued on wirn the calcu~a~ions. 
warning:   he cross sect ion had LO be extended vertically during the c r i t i c a l  depth ca~cu~ations. 
warnin-: =he enera" lass was srearer than 1.0 LC 1 0 . 3  m i .  between khe cmrenr and nriuinils ernes .. ~ ~~ ~~~~ - . -. . . . . . . . 

section. This may indicate the need ior additional crass sections. 
warning: ~ u r i n g  the standard step i terat ions ,  when me assumed warer surface was s e t  equal LO c r ~ t i c a l  

depth, the calculated water surface came back below crrtlcal depth.  his inarcate. rnat there 
is not a valid subcritical answer. The program defaulted to critical depth. 

warning:   he parabolic search method failed LO conweme on c r i t i c a l  death, m e  oroilram w i l l  trv the 
cross section slicefsecanr method to flnd crliical depth 

PO6 

LOB 
108 
LOB 
108 
LOB 
than 
Chan 
Chan 
Chan 
man 
m a n  
Chan 
ROB 
ROB 

warning: oiviaed flow computed for this cross-section. 
Warning: The energy 1066 was greater than 1.0 fL 10.3 mi. between Lhe current and previous cross 

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

Profile #prof i le  2 

warning: 

warning: 
warnmg: 

warning: 

warning: 

POS 

LOB 
LOB 
m a n  
cnan 
Chan 
Chan 
Chan 
Chan 
cnan 
ROB 
ROB 

W.P. 
lftl 

21.75 
27.98 
2.34 
2 . 3 4  
2.34 
2.35 
2.15 
2.38 
2 . 3 8  
7.35 
6 . 3 8  

 he energy eqvation could not be balanced within the specified nvmher of iterations. ?he 
program used critical depth for the water surface and continued on with the calculations. 
=he cross section had to be extended verilcally during m e  crriical depth calculations. 
 he energy loss was greater than l o  FL 10.3 mi. between the current and previous crass 
eecrion. =his may indicate the need for additional crass sections. 
~ u r l n g  the standard step irerakions, m e n  the assumed warer surface was s e t  equal LO critical 
depth, the calculated water surface came back below critical depth. c his indicates that there 
i s  not a subcritical answer, me program defaulted to cr i t ica l  depth. 
=he parabolrc search method failed to converge on critical depth.   he program will try the 
crass section slicefeecant method io find c r i t i c a l  depth. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 2 RS: 0.871 

Station Elevation Data num- 24 
SLa Elev SLa Elev Sta Elev Sta Elev Sta Elev 

9823.508 2153959834.988 2153.899862.488 2153.649878.388 2153339886.738 2153.19 
9890.098 2153069947.268 2152389950.756 2152.19964.638 2144869965.588 2144.71 
9966.538 2149.54 9966.51 2149549978.658 214729990,228 2148439990.378 2148.44 



9990.478 2148.4310001.46 2147.5810012.43 21484710013.86 2148.57100111.662149.743 
10021.84 2150.5210030.59 2153.0910048.16 2159,1710055.19 2160.03 

~anningla n values "urn= 3 
s t a  n v a l  sra n v a l  Sra n val 

g e Z 3 . 5 0 8  , 0 4 5  9 9 6 6 . 5 4  ,0510018.66 0 6  

m n k  sta:  eft night ~ ~ ~ ~ r h ~ ~  channel ~ l g h r  coeff conrr. ~ x p a n  
99665410018.66 172.26 209.8 220.83 .I . 3  

CROSS SECTION OUTPUT Protile #profile I 

E.D. Elev (EL) 
"el Head ( f L i  
W.S. Elev ( £ t i  
crir W.S. i f t i  
E.G. slope i E t / f t l  
Q Total i c f a l  
Top Width Ifti 
"el Total ( f L / o i  
Max Chl DpLh (ELI 
Con". Total ( c i s 1  
~ength Wtd, i f t i  
M i "  Ch El itt i 
hipha 
FrCtn LOBB iftl 
C P E Loen ( f t i  

Element 
WL. "~"al. 
Reaoh 'en. ( i t 1  
Flow nrea laq f r i  
area i a q  i r i  
rlow iC161 
Top Width ( f t i  
l i v g  "el .  ( f r / s i  
",,dl-. Depth ( f L i  
Con", l c f s l  
Wetted per ,  i f t i  
Shear (ib/sq I t )  
Stream power ilb/fi s i  
cum volume ( a c r e - t t i  
Cum SA i a c r e s i  

warning; me energy loss was than 1.0 CL (0.3 m i .  between the current and previous crons 
seciion.  his may the need for additional cross necrions. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev ( f t i  
"el Head ( f t i  
W.S.  Blev ifti 
CriL W.S.  i f L i  
E.D. Slope ( F t / f L i  
Q Total l c f s l  
TOP Width i f r i  
vel Total i i r / s i  
  ax chi oprn ( t r i  
con". Total t c f s i  
Length Wtd. ( f L i  
win cn EL 

Element 
WL, "-Val 
Reach Len. Ifti 
Flow area (64 £ t i  
Area l s q  f L i  
Flaw 1cf.i 
TOP width iiri 
avg. vel. i i t / s r  
~yiir. Depth ifti 
Con". ( " fa)  
Wetted Per. Ifti 
sixear i l b / n q  f L i  
scream Power (Ib/ft 81 
cum volume i a c r e ~ f r i  
C"," S l i  i a c r e r i  

Channel 
0.050 

209.80 
206.10 
205.30 

1785.51 
52.12 

8 . 6 6  
3.96 

1 5 2 4 3 . 2  
1 2 . 6 2  

3 . 3 6  
29.11 
12.46 
2.83 

warning:  he energy loes  was greater than 1.0 ft 10.3 m i .  between t h e  current and previous croas 
JecLion. This may indioate the need for additional croee nections. 

Profile #profile 1 

PO8 

LOB 
cnan 
Chan 
Cham 
Chan 
Chan 
Cban 
Chan 
ROB 
ROB 

W.P. 
Ifti 

11.73 
7 . 5 8  
1.55 
7.49 
7.47 
7.47 
7.47 
7.59 
7 . 5 7  
1.16 

~ ~ r n i n g :  me energy lass was greater inan 1.0 it ( 0 . 3  m i ,  between the ourrent and previoun cross 
m i s  may indicate the need for additional cross sections. 

P r o f i l e  #profile 2 

POB 

LOB 
Chan 
m a n  
m a n  
m a n  
cnan 
Cham 
Chan 
ROB 
ROB 

W.P. 
( € t i  

12.&1 
7.58 
7.55 
7.49 
7.47 
1.47 
7 . + 7  
7 . 5 9  
7.57 
1.23 

warning: m e  energy ioas was than 1.0 it 10.3 m i ,  between the current and previous croas 

section.  his may indicate the need for additional crass secrionn. 

CROSS SECTION 

RIVER: C6 

FDS rfCline Cmck Tribururies, 
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REACH: Xeacii 2 

INPUT 

RS: 0.832 

Description: 
station Elevation ~ a ~ a  

Elev SLa Elev SLa 
2150959835.091 2150.149842.7ll 
2150.019304.611 2149,889907961 

~ a n k  S L ~ :  left Right ~ e n g r h s :  =eft channel ~ i g h ~  coeii cantr. c ~ ~ ~ ~ .  
9976561001681 1 8 9 . 5 8  212.63 218.23 1 . 3  

CROSS SECTlON OUTPUT Profile #profi le  1 

Element 
WL. "-Val 
Reach Len. Ice! 
Flaw area isq ftl 
Area ism f t i  
Flow 1 ~ ~ ~ 1  
Top Width lit1 
~ v g .  " e l .  1ir/s1 
xydr nepth (it) 
Con", lcfs! 
Wetted Per. IfLl 
Shear llb/sq fL1 
stream power lIb/fr 

Channel 
0.050 

212.63 
180.96 
180.96 

1469.47 
10.27  
8.12 
4 . 4 9  

14504.2 
40.83 

2 .84  
23.04 
1 1 . 4 2  
2.61 

warning:   he energy loss was greater than 1.0 ft 10.3 m!.  between the current and previous crass 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

Left 08 channel night OB 
0.051 0 . 0 5 0  0.060 

184.58 2 1 2 . 6 3  218.23 
70.87 201.52 11.22 
70.87 201.12 11.22 

1 5 8 . 8 3  1527.72 2 3 . 4 5  
19.56 4 0 . 2 7  1 . 8 8  

warning:  he velocity head has changed by mare than 0.5 £L 10.15 m ) .   his may indicate the need far 
additional cross 5e~Tio"s. 

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance! i~ less enan 
0.7 or greater rnan 1 . 4 .   his may indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 it 10.3 ml. between m e  current and previous cross 
section.  his may indicate the need for additional cross eections. 

Profile nproriie I 

LOB 
LOB 
Chan 
Chan 
Chan 

Chan 
ROB 

W.P. 
IfLi 
7.89 

4 0 . 0 1  
5 . 8 1  
5.81 

warning:   he energy loss was greater than 1.0 ft 10.3 ml. between m e  current and previous cross 
sect ion.    his may indicate the need for additional cross sections. 

P r o f i l e  #profile 2 

POS area 

FDS of'Cline Creek Tribahrries 
FCD i005~024, WorkAssrg,mmf 2 
J E  Fuller/tIydtolo,qy & Geomo~hology, Inc 



Chan 4993.82 9999.17 286.64 33.97 5.76 14.93 5.91 8.44 
6 m a n  9 9 9 9 . 5 7  10005.32 262.01 32.25 5 . 7 9  13.65 5.61 8.12 

Chan 10005.32 10011.08 2 2 4 . 8 4  29.15 5 . 7 6  11.71 5.10 7 . 6 6  

8 Chan 10011.08 10016.81 170.46 2 5 . + +  6.10 8 . 8 8  4.42 5.70 

9 ROB 10016.81 1002+.54 11.41 11.22 7.01 1.74 1.91 2 . 9 8  

"amino:  The velocirv head hila chanqed by more than 0 . 5  t L  i O l 5  ",I. This may indicate the nee0 tor 
~ ~~~ - ~ 

addiLional cross sections. 
warning: conveyance (upstream conveyance divided by downstream conveyance1 io lees  than 

0.7 or greater tllan 1.4. Tbia may indicake the need for additional cross sections. 
warning: The energy loss was greater than  1.0 f L  ( 0 . 3  m,. between the current and previous crass 

eectlon. ~ n i s  may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 2 RS: 0.791 

INPUT 
Description: 
station Elevation Data nu",= 6 3  

S L ~  n e v  S L ~  =lev s t a  =lev sza  lev sra  lev 
9777.75 2151.98 9 7 8 5 . 2 6  2151.62 9789.71 2151.43 9790.81 2151.26 980017 2150.2 

9 8 1 0 . 4 4  2149.03 9811.72 2148.86 9819.88 2148.49 1823.08 2168.49 9828.41 2148.8 

9831.25 2 1 4 8 . 3 4  9 8 4 1 . 5 ' 1  2 1 4 7 . 8 9  9 8 9 2 . 3 8  2 1 4 6 . 5 2  9895.3 2 1 4 6 . 5 2  9902.58 2146.02 
9430.29 2115.36 4931.09 2 1 4 1 . 3 4  9931.85 2141.32 9 9 3 1 . 4 5  2141.34 4437.94 2115.34 

9418.54 2 1 4 5 . 3 4  9939.53 2 1 4 5 . 3 2  9 9 5 2 . 9 6  2 1 4 1 . 0 1  9 9 5 7 . 1 5  2144.94 9970.25 2 1 4 4 . 7 1  

9972.73 2 1 0 4 . 6 6  9973.61 2 1 4 4 . 6 4  9 9 7 4 . 3 6  2 1 4 4 . 5  9 9 8 4 . 1  2142.11 9989.12 2143.85 
9 9 8 9 . 8 1  2144.08 9 9 9 2 . 5  2143.4110000.33 2161.1810007.77 2143.1810008.33 2143.28 

10012.542144.276 10011.6 2148.6510011.88 2148.7210040.19 2149.01 10041.4 2149.11 
10048.12 2149.9610054.74 2150.711008321 2154.06 

~ a n n i n g , ~  n valuer "urn- 3 
sta n v a l  s r a  n val sra n val 

9777.75 ,055 4474.36 05111012.64 0 6  

m n k   ST^: ~ e f i  ~ighr ~~ngths: =eft channel Right caeff contr. Expan 
9974.3610012.64 231.51 172.18 159.5 . I  5 

CROSS SECTION OUTPUT Profile tiprofile 1 

E.G. E l e v  I f t i  
"el ~ e a d  i f r i  
W . S .  Elev (LC1 
C I - i t  W.S. l f t )  
E.O. Slope lfL/FLl 
0 Total (c is1  
TOP width i f t i  
"el Total l i L / ~ l  
wax C ~ I  Daril (it, 
conv Total ( c f e l  
Length "Ld. i f t i  
t in cn ~1 Ifri 
alpha 
FrcLn Loss IfLi 
C h E LO98  i i L i  

Reach Len. t f t l  
F l o w  area tsq f L i  
Area lnq f L ,  
Flow lc fs i  
TOP width l i t )  
m g .  "el, (it/=) 
Hydr. Depth i r r ,  
Con", ic fn l  
Wetted Per.  I f t i  
shear (~b/nq f t i  
Strean, Power llb/fL m i  
cum volume (acre-it) 
cum S i i  lacreal 

Right OB 
4.050 

119.50 

warning: mIe conveyance ratio (uporream conveyance divided by downerream  conveyance^ is less than 
0 7  or greater than 1.4. This may indicate the need for additional croaa sections. 

~arning: m e  energy loss was than 1.0 ft (0 .3  m i .  between the current  and previous cross 
mis may indicate the need for additional cross aecrionn. 

CR099 SECTION OUTPUT Profile #profile 2 

E.C. Elev l f t )  
"el Head l f t i  
W . S .  E L ~ Y  ( r e ]  
crir  W.S.  ( f ~ i  
E . O .  slope iEr / f r i  
Q mral i c f a l  
Tap Width l i t )  
ver Total (rrle l  
Max C h l  DpLh i f t l  
Con". Total lc fs i  
Length Wrd. ( f i i  
 in ch EI i i r i  

Element 
WL, "-"ill. 

Reach 'en. i f t i  
n o w  ~ r e a  i sq  it1 
Area iaq i t) 
Flow ic is i  
Top WidCii tfL1 
avg. "el. i f t / e ,  
"ydr. Depth ( f t i  
Con". Icfni 
Wetted P e l .  IfLi 
shear ilb/sq f t i  
stream power (Ib/fr sl 
cum volume lacre-fLl 
cum SA iacresl 

Left OB Channel RiqhL OB 

warning: m e  energy not be balanced within the specified number of iterations. The 
program "see critical depth for the warer emface continued on with the ca~culationo. 

warninq: m e  velocity head has changed hy more than 0.5 f t  10.15 m i .  This may indicate the need for 
additional cross sectionn. 

warning: me conveyance ratio iupstream oanveyance divided by downstream conveyance) is less than 
0 . 7  or greater than 1.4. mis may indicate the need for additional cross sections. 

warning; m e  cross section had to be vertically during the critical depth calculatione. 
warning: me energy loen was greater than 1.0 ft ( 0 . 3  between m e  current and previoue 0 1 0 8 s  

~ectio". This may indicate the need for additional cross sections. 
warning: nuring the iterations, the assumed surface was set equal to critical 

dc..rh +ha r;.lr,,laleri s,lrfaCe came back belaw dept,,. This indicates that there " -F..,, ---------- -~ ~ - 
is not a valid subcritical answer. The program defaulted to critical depth 

FDS of Cline Creek Tributaries, 
FCD 2005C024, Work Assig!mtenr 2 
JE Fuller/Ify<l,nlogy & Geomorl~hology, 61c 38 



warning: The p a r a b o l i c  search method f a i l e d  to converge an critical depth. The program w i l l  try the 
cross section slice/secanr metnod to find critical depth. 

Profile "profile 1 

PO6 

LOB 
LOB 
LOB 
Chan 
cnan 
cnan 
Chan 
Chan 
cnan 
Cham 
ROB 

Left Sea Bight S t a  Flow area W.P. Percent Hydr Velocity 
( ~ L I  (it1 I C ~ S I  i s q  t t l  (E t l  con" o e p m ~ r t i  ( r t / s ~  
9856.40 4891.72 1.17 2 . 9 4  14.85 0.17 0.20 1.08 
98115.72 4931.04 145.44 43.14 3 9 . 3 5  7.58 1.10 3 . 3 7  
9915.04 9 9 7 4 . 3 6  343.87 7 2 . 2 9  39.14 17.41 1.84 4 . 7 5  
9974.36 9 9 7 4 . 8 3  121.40 11.81 5 . 5 8  6 . 3 2  2 . 8 9  7 . 6 8  
9979.83 9 9 8 5 . 3 0  201.13 2 1 . 4 6  5.59 10.11 3 . 9 3  9 . 4 0  
9985.30 9440.77 150.28 18.08 5 . 6 6  1 . 8 3  3.31 8.31 
9 9 9 0 . 7 7  9996.23 183.45 20.39 5.67 9.55 3.71 9.00 
9996.23 10001.70 317.06 2 8 . 3 3  5 . 6 8  16.51 5.18 11.19 
10001.70 10007.17 2 5 6 . 7 6  2 4 . 9 3  5 . 6 6  11.17 4 . 5 6  10 .30  
10007.17 10012.64 142 .89  1 7 . 4 8  5.61 7.44 3 . 2 0  8 . 1 8  
10012.64 10026.71 53.93 1d.25 11.40 2.81 1 2 B  3.78 

warning:  he conveyance ratio (upstream conveyance divided by downatream conveyance) is less than 
0.7 or greater tnan 1.4. This may indicate the need for addr~ional cross sections. 

warning: The energy 1068 "a5 greater than 1.0 it 10.3 m1. between t h e  current and previous cross 
s e c t i o n .  = h i s  may indicate the need far additional cross sections. 

Profile U p r o f l l e  2 

warning: 

warning: 

warning: 

warning: 
warning: 

warning: 

warning: 

108 
Chan 
Chan 
m a n  
m a n  
cnan 

area 
i s q  f t i  

4 0 . 7 3  
1 6 . 7 4  
2 2 . 3 9  
19.01 
21.32 
29.26 
25.86 
18.41 
16.15 

Percent Hydr 
Conv DepLh(iL1 

12.95 2.22 
7 . 5 1  3.06 

12.24 4 . 1 "  

  he energy equation could not be balanced within me s p e c i f i e d  number ai iterations. i he 
program used critical depth for the water surface and continned on with me c a l c u l a ~ i o n s .  

velocity head has cnansed hv more than 0 . 5  ft 10.15 mi. ~ h r s  mav indicate the need for . . 
additional cross sections. 

conveyance ratio (upstream conveyance divided by downstream conveyance) is  less than 
0 . 7  or greater than 1.4. may i n d i c a t e  the need for additional cross sections. 
The CrOSS SeCLlOn had to be extended vertically during The c r i t i c a l  depth calculations. 
The energy loss was greater than 1.0 fL (0.3 ml. between the current  and previous cross 
s e c t i o n .  s his may indicate me need for additional cross sections. 
~uring the standard step i t e r a t i o n s ,  when the assumed water surface was set e q u a l  to c r i t i c a l  
depth, the calculated water surface came back below critical depth. Thrs indicates that there 
is not a valid subcrrLlcal answer. The program defaulted to c r i t i c a l  depth. 
The parabolic search method failed to converge on crikical d e p t h .  The program w i l l  rw the 
cross section slicelaecanr method to f i n d  crrrrcal depth. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 2 RS: 0.754 

INPUT 
D e s c r i p t i o n :  12th street culvert - upstream cross s e c t i o n  
starion s leva ti on ~ a r a  num= 44 

S L ~  mev Sra = l e v  sza  lev S L ~  mev sra =lev 
9 8 0 8 . 7 2  2148 9813.25 2 1 4 7 . 8 5  3815.97 2147.7 4821.49 2147.4 9825.01 2147.2 
9830.95 2146.9 9839.22 2 1 4 6 . 4  9 8 4 2 . 2 9  2146.3 4 8 5 2 . 8  2141.85 9855.16 2 1 4 1 . 7 2  
9857.01 2145.7 9 8 6 5 . 4 8  2145.61 9868.54 2165.52 9 8 7 7 . 4 6  2145.52 9880.82 2141 .12  
9 8 8 9 . 8 3  2145.52 9 8 9 3 . 5 9  2145.52 9 9 0 1 . 2 5  2145.52 9 4 0 4 . 9 4  2141.12 9912.64 2145.11 
9 9 1 1 . 4 6  2141.51 9922.13 2 1 1 5 . 5 2  9927.96 1145.52 9427.16 2145.53 9946.35 2145.53 
9914.12 2145.54 9 9 5 6 . 5 5  2165.54 9 9 6 5 . 4 8  2145.55 9454.37 2111.52 9969.37 2140.26 

~ a n k  S L B :  ~ e i r  Right ~ e n g ~ h s :  Leir channel Right coeii canrr. ~xpan. 
99693710030.64 6 2 . 3 5  62.31 62.35 . 3  5 

CROSS SECTION OUTPUT Profile # p r o f i l e  I 

E . C .  Elev IfLl 2 1 4 1 . 9 6  Element Left OB Channel Right OB 
vel xead ( f r i  0 . 5 8  W L .  n~val. 0.050 
W.S.  Elev ( f t l  2145 .38  Reach Len .  ( it) 62 .15  6 2 . 3 1  52.31 
crir W.S. ( i t )  2 1 4 3 . 3 8  PIOW ~ r e a  i s q  i t) 113.80 
E.C. Slope (fL/fLl 0.005901 Area (64 it1 313.80 
a r o t a 1  (cis) 1920.00 FIOW ( C L S I  1920.00 
Top Width l f t l  61.27 TOP width  i f t l  61.27 
vel ~ a r a l  i f t / s )  6.12 avg. "el. ( f i / s ~  6.12 
Max Chl Dpth i f t i  5 . 12  Hydr Depth (it1 5 .12  
Con". Total i c i s l  24994 .9  Con" icfs)  24994 .9  
length Wtd. (it) 62.35 wetred per. ( i t )  71.51 
 in cn ~i ( f i r  ziaa.26 shear i lbjsq f t i  1.62 

FDS qfClinc Creek Tn'bur~rries, 
F C D  2005C024, Work Arsi~nnzed 2 
JE F~'ller/Hyd,al~~,qy & Geon~o,yhology, inc. 



m p h a  l o o  stream power Ilblit sl 9.89 
FICLn LOiiti (it1 Cum Volume (acre-ftl 5.86 9.71 2.56 

C h E LOBS IfLI Cum SA (acres1 4 . 5 7  2.22 2.08 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev IELI 
Ye1 Head (ELI 
W.S. EleY ifti 
crir W.S. iftl 
E.C. Slope lfL/ftl 
0 Total lcts1 
Top Width (ftl 
"el Total (fL/.l 
Max Chl Dpth (ELI 
Can" Total (cia1 
~ength Wtd, I ~ L I  
Mi" Ch El lfL1 
alpha 
FrcLn LOBS lit1 

POS 

m a n  
Chan 
cndn 
enan 
m a n  
m a n  
m a n  

9 1 4 6  0 5  Element Left 08 Channel Right OB 

2 5 9 4 9 . 9  
62.31 Wetted Per, (ELI 71.75 

2110.26 Shear (lblsq it1 1.53 
1.00 Stream Power 1IbItT a1 9 . 1 4  

Cum Volume lacre-£el 3.65 10.17 1.13 
Cum SEI (acres1 2.16 2 . 2 2  0.51 

Right Sta 
lftl 
9 9 7 8 . 1 2  
9 9 8 6 . 8 8  
9 9 9 5 . 6 1  
10004.18 
10013.13 
10021.89 
10030.64 

RIVER: C6 
REIICH; Reach 2 RS: 0.753 

INPUT 
DeacripLion: 7 - 7 , x 4 '  Concrete Box Culverts at I2 Street 
Skew angle of 32 

Degrees was not appl'ed to geometry. 
~inrance from "potream xs = 3 
DeckIRaadway Width 62 
weir coefficient = 2.6 
Upstream DeckIRoadway Coordinates 

nnm= 6 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9808.72 2146.05 9 8 3 0 . 5 8  2146 4902.51 2 1 4 1 . 4 4  

9488.29 2146.12 10072.91 2148.1 10129.02 2 1 4 9 . 5 7  

W.P. 
ifri 

1 3 . 8 7  
8.71 
8 . 7 1  
8.71 
8 . 7 5  
8 . 7 5  

11.81 

W.P. 
ifr) 

14.00 
8 . 7 5  
8.71 
8 . 7 5  
8 . 7 5  
8.75 

14.00 

Manning's n values num- 3 
~ r a  n val s t a  n "a1 Sta n Val 

9808.72 . 0 4  9 9 5 6 . 5 5  .05 10042 .04 

Bank SLa: left Right CoeEf ConLr. Expan, 
9959.3710030.64 . 3  . 9  

Downstream OecklRoadway Coordinates 
mum= 
Sta Hi Cord Lo Card SLa Hi Cord lo Cord S t a  Hi Cord Lo Cord 

9816 2 1 4 8 . 8 9  9831.58 2145.01 10017.6 21415.87 
10101.21 2 1 4 7 . 9 1  10133.42 2148.14 



~ a n k  sra: ~ e f ~  Right coeff contr. ~ x p a n  
9968.6110030.31 . 3  5 

upstream ElnbankmenL srae slope 2 horiz. CO 1.0 vertical 
~ o ~ n s r r e a m  ~mbanirmen~ side =lope 2 noriz. to 1.0 
Maximum allowable submergence far weir flow = 9 5  
Blevarion at which weir flaw begins 
Energy head use* in spillway design 
Spillway height used in design 
weir crest shape =  road crested 

Culvert Name Shape Rise Span 
culvert n1 nox 
FHWA chart n 9 flared wingwalls and mlei top edge bevel 
FHWA Scale n 2 - wingwall flared 18 LO 33.7 deg.; inlet top edge beve1=0.083~ 
solution criteria - Highest U.S. EG 
mlvel-t Upetrm ~ i s t  ~ e n g f h  TOP n Borram n ~ e p t h   locked ~nrrance =ass coef E X ~ C  loss coef 

. Z  6 2  ,013 ,013 0 .Z 1 
Number of Barrels - 7 
Uperrearn Elevatron - 2140.26 
centerline ~ ~ a ~ i o n s  

Sra. sta. sta. s t a .  s t a .  sta. Sra. 
9973.37 9 9 8 2 . 2 1  9991.03 9999.95100088110017.6710025.53 

Downstream Elevation = 2 1 3 9 . 8 2  
ceneerline stations 

ara.  sea.  sra. S L ~ .  Sra. Sra. sta. 
9 9 7 2 . 6 3  9 3 8 1 . 5 3  9990.43 9999.3310008.2310017.131002603 

Q Culv Group (cis1 
# Barrels 
0 Barrel ( c i s 1  
E.G. US. l i t )  
W.S. US. l f i ,  
E .C .  DS l f t l  
W.S. DS i f L l  
Delta ED ( f L 1  
Delta WS l F t 1  

Culv F u l l  Len (it) 
CYIV vel US i i r l s l  
culv vel os i i r l s l  
CUl" I"" El Up (it1 
CUl" I"" E l  D n  ( i t 1  
culv Frcrn LS ( i t )  
Cu lv  Exit LOSS (it) 
culv Enrl LOSS (it) 
Q Weir (cis, 
weir SLa Lit ( i t )  
Weir Sta RgT ILL ,  
Weir Submerg 
Weir Max Depth I f L i  
Weir Avg Depth ( f r l  
Weir Flow Area l s q  f i i  
 in ~1 weir n o w  l f r i  

N O L ~ :  Tne f l o w  in the cu~vert is entirely supercritical. 

CULVERT OUTPUT ~roiile #profile 2 culv oroup: culvert # I  

n Barrels 
Q Barrel (CF61 
E . G .  US. I f L i  
W . S .  U S .  i f t ,  
E.C. DS i t t )  
W.S.  DS i f t i  . . 
Delta EG (it) 
Delta ws (it) 
E.G. IC I f L l  
E.D. OC I f L l  
CY1vel-t Control 
mlv ws Inlet ( f i )  
CYlY WS OUrleL I f L l  
CYl" "ml Oenrn l f L i  

C U I ~  FUII  en (it) 
culv "el us l i t l a ,  
C u l v  Vel DS i i t l s l  
cuiv I"" El up (lit) 
CYl" In" El D" (ft, 
Culv FrCLn 16 (Ltl 
CUlV Exit Lo66 l f L 1  
CUlY Enrr Loss I f L ,  
Q weir i c r s 1  
weir Sra L f r  i f t )  
weir sta Rgr ifr)  
Weir Submeia 
weir   ax Depth (it, 
werr ~ v g  Depth i i r l  
werr Flow Area isq it) 
 in EL weir m o w  (it) 

Nore: n he flow in me culvert is entirely supercritical. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 2 R S :  0.747 

INPUT 
Description: 12th street culvert - ~owns~ream crass section 
starion zlevarion ~ a ~ a  num= 27 

FDS ofCline Creek Tributarie.~, 
FCD 2005C024, Work Assi~nrnenl2 
JE Fuller/Hydroloy & Ceo,rrorphol~igy, Inc. 





- ~ - ~ ~  

DeECrrpLion: 
Station Elevation Data num- 4 9  

S T *  Elev Sta Elev Sia 

E.D. E l e v  lfL1 
"el Head i f L i  
W.S.  E l e v  ( I t 1  
Crii W.S. (it1 
E.G. slope i r t l i r )  
Q Total (Cis1 
TOP width (it) 
"el Total I E t l s )  
Man Chl Dpth l i t 1  
Conv. Total (c is1  
~ e n g ~ h  Wtd. (it) 
Mi" Ch E l  (it) 

Element 
W t .  n-Val. 
Reach L e n  (i t1 
n o w  area ( sq  f r l  
Area 1sq it1 
F l a w  lcfs l  
TOP Width l i t 1  
a"". "el. (fils) 
FXy;ir. Oeprn (Eti  
Con" (cis) 
Wetted per. l i t )  
shear ( l b l s s  fLi 
stream Power i l b l f t  el 
cum volvme ( ac r e - f r i  
cum S l i  (acres1 

Left 08 Channel R i g h t  OB 
0 . 0 5 5  0.041 0.050 

187.77 142.45 192.08 

warning: =he energy equation not tie balanced the speci f ied number of irerarians.  he 
program used critical depth for the water surface and continued on with the calculat ions .  

warning: oivided flow computed for this cross-sect ion.  
warning: The energy lass was greater khan 1 . 0  f L  10.3 m 1 ,  between the current  and previous cross 

mection. Tha6 may indicate m e  need for additional cross sections. 
warning: mring me standard step i terat ions ,  when the assumed water surface was set equal to critical 

depth, me calculated water surface came back below c r i t i c a l  depth.  his indicates that there 
i e  not a va l id  subcri t ical  answer. The program defaulted La c r i t i c a l  depth. 

CXOSCISS SECTION OUTPUT Protile # p r ~ i i l e  2 

6 . C .  Elev i f t l  2141 .01  Element =eft OB channel night OB 
vel m a d  i f r i  1 . 2 4  WL. "-"ax. 0.055 0 . 0 4 5  0.050 
W.S. Elev IfLl 213977 Reach Len. l i t )  187 .77  192 .95  1 9 2 . 0 8  
crit W.S. I ~ L I  n o w  ~ r e a  (sq  L ~ I  120.64 113.07 i4.11 
E.C. slope I ~ L I I L I  0 .013623  area lsq f r l  120.64 111.07 14.11 
Q Total (Cis1 1 9 2 0 . 0 0  Flow lc is l  6 6 7 . 8 2  1188.67 6 3 . 5 2  
TOP wldch ( i t )  81.78 TOP width I ~ L I  50.49 2 6 . 2 4  9 . 0 5  
"el Total (itis1 7 . 7 5  Avg. "el, l £ t / s l  5 . 5 4  10.51 4.50 
 ax chi ~ p r n  i f t i  6 . 2 9  ~ y d i .  ~ e p t h  l i t 1  2 . 3 9  4 . 6 6  1.56 
Con". Total ic fs l  1 6 4 5 0 . 2  Con", Icisl  5 1 2 1 . 7  1 0 1 8 4 . 3  5 4 4 . 2  

Length WLd, (it1 1 9 2 . 0 2  Wetted P e r .  ( i t 1  51.87 25.10 9 . 5 5  
win ch EI (it1 2 1 3 3 . 4 8  Shear i lb lsq  it) 1 . 9 8  3 . 8 3  1.26 

Alpha 1.33 stream power ( l b l i t  s)  10.95 4 0 . 2 8  5 . 6 5  
FrCLn LOSS (it1 2.99 Cum Volume ( ac r e - f t l  3 . 3 2  8 . 9 7  1 .10  
c 61 E LOSS (it1 0 .09  culn sii iacresl 2.03 1 . 9 2  0.53 

warnine: w he veloci ty  head has chansed bv mare than 0 . 5  ft 10.15 m 1 .   his may indicate the need for . . 
additional crosl; lsectlons. 

Warning: The energy lose "as greater than 1.0 ft ( 0 . 3  m i .  between the current and previous Cross 
Tnis may indicate  the need for additional crass sections. 

Profile "prof i le  1 

POS 

LOB 
LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
Cham 
Chan 
Chan 
enan 
Cham 
ROB 
ROB 

area 
iaq f t l  

8 . 2 8  
8 . 3 8  
3.52 

34.62 
106.42 
12.11 
14.53 
17.17 
19.98 
20.29 
1 6 . 4 4  
12.52 
13.52 
0.58 

W.P. 
(i t1 

17.97 
41.31 

9 . 5 5  
4 0 . 1 6  
4 2 . 3 2  

3 . 5 3  
3.53 
3.56 
1.16 
3 . 6 3  
1 . 5 4  
3.64 
7.65 
1.89 

warning:  he energy equation could nor be balanced within the specliied number of iterations.   he 

FDS ,$CIirre Creek Triburaries, 
FCD 200.5C024, Work Arrignnrenf 2 
J E  Ftr l lcr /Hyd~olo~y R G e u m o ~ ~ h o l o ~ y ,  Inc. 



aroclram used critical denrn for me water surface and continued on w i c i i  tile calculations . - 
warning: ~ i v i d e i l  flow computed for  this croaa-section. 
Warning: Tiie energy lass was greater than 1.0 f r  10.3 ml. between the current and previoue cross 

sect ion.  ~ h i n  may indicate me need for additional croes sections. 
~arning: ~vring the a~andard n ~ e p  iterations, when m e  assumed water surface wae set  equal LO critical 

depth, the water surface came hack helow critical depth. ~ h i o  indicates t h a t  there 
ia not a valid subcritical anawer. Tile program defaulted Lo oriLical nepLh. 

area 
ieq ELI 
14.16 
106.48 
12.11 
14.54 
17.17 
19.98 
20.30 
16.44 
12.52 

W.P.  
ItLl 

10.55 
41.32 

3 . 5 3  
3.53 
3 . 5 5  
3.56 
3 . 6 3  
1.64 
3.64 

Percent Hydr 
con" mprhifti 
2 . 7 6  1.14 108 

LOB 
3 Chiill 

cnan 
cnan 

6 Chan 
7 cnan 
8 Chan 
9 Chan 
10 ROB 
11 ROB 

Warnlnq: The Veloc iLv  head has chanqed bv more than 0.5 It 10.15 mi. This may indicate the need for . . 
additional cross sections. 

warning: me energy loss m a  greater than 1.0 f c  (0.3 mi, between the current and previous cross 
section. This may indicate the need for additional crosn sections. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 2 RS: 0 . 6 5 9  

INPUT 
Description: 
Station ElevaLion Data 

Sta Elev Sta 
9770.481 2138.569783.911 
9798.971 2131.849806.211 
9813.881 2132.979818.301 

Manning's n Values nu",= 
sra n va l  sea n val sra n val  S L ~  n val 

9 7 7 0 . 4 8 1  ,079871,141 . 0 5  9982.13 0451001545 . 0 5  

~ a n k  S L ~ :  ~ e i c  mght Lengths: ~ e i t  chiinnel ~ight meif COOLT. 
998510016.45 145.55 2 0 0 . 4 8  2 0 1 . 9 5  .1 

IneiiecLive Plow "urn= I 
S L ~  L sra R  lev ~ermanent 

9770,4819835,741 2138.56 T 

CROSS SECTION OUTPUT Profile "profile 1 

E.G. Elev lit1 
Ye1 Head Ifti 
W.S. Elev lfil 
crit W.S.  lit1 
E . D .  Slope lEt/Etl 
Q Total ICiaI 
Top Width IfLI 
"el ToLal lfL/sl 
Max Chl Dpth lit1 
can". Total icisl 
Lengrn Wtd, lit1 
 in cn EI irtr 

Element 
WL. "-Val .  
ReaOh Len. IfLl 
Flow Area 1aq CLi 
Area 1sq fLi 
Flow lcfsi 
TOP width iiri 
~ v g .  "el. iir/si 
Hydr. Depth IfLl 
Con". icfsl 
Wetted Per. IfLi 
Shear Ilb/sq It1 
stream ~ o w e r  llb/it 
cum volume iacre-it1 
cum SX (acres1 

Channel 
O.Od5 

2 0 0 . 4 8  
152.25 
152.25 

1508.64 
31.45 

warnino:  he eneriiv eauaiian could nor be balanced ~ i r h i n  the enecified numher at iterations. ~ n e  -. . 
prograin used critical depth for me warer surface and continued on with the calculations. 

warning: ~ivided flow computed tar rnia crass-section. 
warninn: w he enerav lone was arearer than 1.0 f r  10.3 ml. between the current and orevious cross ~ ~~ -. 

section.  his may indicate the need far additional crose sectione. 
~ ~ ~ ~ i ~ ~ :  mrinq the atandarc, atel, iteratione, ~ n e n  the assumed water ourface waa a e t  equal to crlrical 

depth; the calculated water surface came back below critical depth. Thia indicates that there 
is not a valid subcritical answer. ~ l ? e  program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev l f t l  2137.93 Element left 08 Chanllel Riqht OB 
Vel Head 1 fL I  2 . 1 2  WL. n-Val. 0 . 0 4 5  0 . 0 5 0  
W.S. Elev lftl 2115.81 Reach Len. IfLi 195.55 200.48 203.96 
CriL W.S. lftl 2135.81 Flow area lsq fL1 156.85 14.50 
E.O. slope ILL/ILI 0.017940 .area lrq fri 1 5 5 . 8 5  14.50 
Q Totill ICfsi 1920.00 Flow IcfBI 1859.08 60.92 
~ o p  width I ~ L I  41.03 TOP width I ~ L I  3 3 . 4 5  1 . 5 8  

FDS ,>fCline C ~ c k  Tn'brrtaries, 
F C D  200SC024, Work Arrignntenr 2 
JE F ~ ~ l i e r / I I y d r o l ~ ~ ~ y  & &eunal,pbolo,qy, I,rc 



"el Total lfL/sl 
wax chi Dprn l i t )  
con". Total (cis) 
~ength wrd. iirl 
Min cn El lit1 
Alpha 
Fret" LOBS lit1 
C i E LO66 1iri 

14334.8 cbnv, rcisi 
200.14 Wetted Per. (ELI 

2129.45 Shear Ilblsq it1 
1.09 stream power (Iblir 61 
2 . 5 7  cum volume (acre-it1 

warning: 

warning: 

Warning: 
warning: 

warning: 

warning: 

me energy equilrion could not be balanced within the specified number ai iterations. =he 
program "sea ~ritical aepen for the warer surface and continued on with me calculations. 
 he velocirv head has cnanaed bv more khan 0.5 it (0.15 m ~ .   his may indicate the need for - .  
additional cross sectlone. 
me had to be extended during the crlrical depth calculations. 
 he energy 106s was greater than 1.0 it (0.3 mi. herween the current and previous cross 
section.   his may indicate me need for additional cross sections. 
mring the standard step iterations, when me aesumea water surface was set  equal to critical 
depm, the calculated water surface came back helow critical depth. This indicates that there 
is not a valid subcritical answer. m e  program defaulted to critical depth. 
The oarabolic search method failed to converse on CrrriCal deoeh. The nroqram Will try the 
cross section slice/secant method eo find critical depth. 

LOB 
LO8 
LOB 
LOB 

5 Chan 
cnan 
Chan 
cnan 

9 cnan 
10 Chan 
II cnan 
12 ROB 

Right Sta 
lit) 
9 8 3 5 . 7 4  
9 8 8 1 . 4 9  
9931.25 
9985.00 
1 9 8 9 . 4 9  
9 9 9 3 . 9 9  
9 9 9 8 . 4 8  
10002.97 
10001.45 
10011.95 
10016.45 
10029.10 

warning: i he energy equation could nor be halanced withrn the specified number of iterations. =he 
Dro4ram d e ~ r h  for the surface and continued on with the calcularlans. . . 

Warning: Divided flow compuLed far this cros8-secLio". 
warning: The energy loss was greater than 1.0 f L  ( 0 . 3  mi, between the current and previous cross 

section.  his mav indicate the need for addlrional cross sections. 
warning: ~uring the standard step iterations, when the assumed warer surface was set equal to critical 

depth, the calculated warer surface came back below critical depth. ~ n i s  indicates that rnere 
is not a vaiid subcritical answer. m e  program defaulted to critical depth. 

Profile %profile 2 

POS 

Chan 
m e n  
cnan 
cnan 
Cham 
Cham 
m a n  
ROB 

W.P. Percent Hydr 
lit1 con" ~epmlfr) 
8.22 6.83 4.09 
4 . 5 8  14.03 4.98 
4 . 5 9  18.13 1.89 
1 . 5 4  1 9 . 4 6  6 . 0 4  

warning;  he energy equation could nor be balanced ~ i r h i n  the specliied number of iterations. m e  
program used critical depth for the warer surface and continued on with the calculations. 

warning:  he velocity head ha6 changed by more than 0 . 5  ft 10.15 mi. =his may indicate the need for 
additional cross sections. 

warning:  he crass section had LO be extended vertically during the critical depth calculations. 
warning: m e  energy loss was greater than 1.0 ft (0.3 mi. hetween the current and previous cross 

section. =his may indicate the need for additional cross sections. 
warning: nuring the standard step iterarlons, when the aseurned water surface was set  equal to critical 

depm, me calcuiared water surface came back below critical depth. =hie indicate= mat there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

warning: m e  parabolic search method failed to converge on critical depth. m e  program will try ine 
cross section slice/secan~ method to find critical depth. 

CROSS SECTION 

RIVER: CS 
REACH: Reach 2 RS: 0.631 

Velocity 
lfT/Sl 
7.14 
12.04 
13.45 
13.77 
13.02 
11.71 

9 . 4 9  
4.20 

INPUT 
De~criorion 

FDS cfCline Creek Tn'butciries, 
FCD ZOOSC024, Work Assignment 2 
JE Fuller/Iiyd,ol<,,gy S Gconro,pholo,gy. Inc 



1neiiective Plow nu",= 1 
SLa l SLa R Elev Permanent 

9811,8099913,659 2131.11 T 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Eiev lfL1 
Vel Head IfLl 
W.S.  El-" l i t 1  
crit w . 9  l f t l  
E.C. slope i i r l i r i  
0 Total iCfSl 
$00 Width l i t 1  
"el Total lEt/sl  
Max Chl Dpth l i t 1  
Conv. Total lc is l  
Length WLd, l i t 1  
  in ch EI iirl 
Alpha 
FrcLn Lose i f i l  

Element 
WL. "-Val. 
Reacll Len. I f t i  
Flow A r e a  lnq it1 
area isq i t )  
Flow ic is i  
TOP Width i i ~ i  
avg, "el, i i r l s r  
HydT. Depth l i t 1  
Conv, IcEsI 
wetted per, l i t )  
shear I lb lsq  it1 
stream Power l l b l l r  s l  
Cum Volume lacre-Etl 
C"," SX lacreal 

warning: l he energy equation could nor be balanced within me specified number of iterations. The 
program used depth for  me w r e r  surface and continued on with me calculations. 

warninn; m e  enerav loss was oreater than 1 . 0  it 10.3 r n l .  between the current and oreviour croas 
~~~ ~~ >. 
eection. ~ h i a  may indicate the need for additional cross sections. 

warning: ~uring rile standard s tep irerariona, when the assumed warer surface was s e ~  equal to critical 
rlpnth ihp r a ~ r l l l a r e n  warcr auriace came back belaw death.  his indicates that rnere ~~~ ~ 

is nor a valid subcritical anawer. TIE program defaulted to critical depth 

CROSS SECTION OUTPUT 

E.D. Elev I f t i  
"el Head l f t i  
W.S. Elev I f t i  
crit W.S. ( f r )  
E.D. SloDe i f t l f t l  
Q Total lc fs i  
TO? Width IfLi 
"el Total l f L / ~ i  
M ~ X  C ~ I  Dgtn I ~ L I  
Con". Total lc fs l  
Length WLd. IfLl 
Min Ch E l  l f L 1  

Profile nproii1e 2 

2112.97 Element 
0 . 9 9  WL,  n-Val. 

2 1 3 1 , ' i ~  ~ e a c i i  =en, i f r i  
Flow area (so f r i  

0.009611 A r e a  loq it1 
1920.00 Flow ICfSi 

73.19 Top Width IFLi 
7.38 Rvg. "el. IfLIsi 
6.29 xyar. Depth I ~ T )  

19150.6 Conv lcfei 
122.85 Wetted Per.  I t t i  

2125 .69  Shear IlbIoq fLi 
1.17 Stream Power IlbIfL 
1.52 CYm Volume lacre-fL: 
0.07 Cum SII lacresi 

warninn: w he velocitv head has chanoed bv more than 0.5 it 10.15 m i .   his may indicate Lhe need for ~~ ~ ~ ~. . . 
additional crons aeotions. 

warning:  he energy loss wae greater than 1.0 f t  10.3 m i .  between the current  and previoue croes 
 his may indicate the need for additional croee sections. 

Profile "profile 1 

PO9 Lett SLa Right SLa Flow Area W.P. Percent Hydr Velocity 
l i t 1  I f t i  l ~ f a i  lsq it1 l f t l  can" Depthlit1 IrLIsl 

1 LOB 4845.75 9879.71 0.00 50.74 2 4 . 2 5  0 . 0 0  2.14 0.00 

2 LOB 9874.71 9911.66 0.00 21.42 34.06 0.00 0 . 5 3  0.00 
3 LOB '1911.66 9950.31 21.61 15.97 3 5 . 5 5  1.13 0 . 4 4  1.36 

LOB 9950.31 9 9 8 5 . 9 1  214.83 61.34 16.72 11.19 1.73 3 . 3 9  
5 Chan 9 9 8 6 . 9 5  9991.84 188.03 23.08 5.17 9 . 7 9  3 . 3 2  8.15 

6 Cilan 9999.84 9998.71 287.51 2 9 . 5 4  6 . 0 5  14.97 5.01 9.71 

7 C h a l i  9 9 9 8 . 7 3  10001.63 3 5 1 . 7 4  31.17 1.97 18.32 5.63 10.60 
8 Chan 10004.63 10010.12 271.28 28.34 1 . 9 5  11.13 4 . 8 1  9 . 5 7  
9 m a n  10010.52 10016.41 2 0 8 . 0 5  21.13 1.92 10.84 4 . 1 0  8 . 6 2  
10 Chan 10016.41 10022.30 118.33 20 .48  1 . 5 2  8 . 2 5  3 . 4 8  7.73 

11 Chan 10022.30 10028.19 1 1 4 . 2 0  1 6 . 8 4  1 . 9 2  5 . 9 5  2 . 8 6  6 . 7 8  
1 2  ROB 10028.19 10038.31 84 .10  20.80 10.21 4.39 2.05 1.05 
13 ROB 10038.35 10018.10 20.07 8 . 8 1  10.25 1 . 0 5  0 . 8 7  2 . 2 8  
14 ROB 10018.10 10018.66 0.03 0.07 0.97 0.00 0.07 0 . 4 2  

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water auriace and continued on with the oaiculations. 

warning:  he energy loss wile greater than 1.0 it 10.3 m i ,  between the current  and previous cross 
section. Thin may indicate the need for addrtlanai cross aectionr. 

warning: ~uring me standard step iterations, when the aasumed water surface was set equal to critical 
death. the calculated water surface came back below critical depth.  his indicates that rnere 
is'nor a valia subcritical answer.  he program defaulted to critical depth 

Profile #proEile 2 

POB ~ e i r  sra ~ignr sra n o w  area U.P. Peroent Aydr Velocity 
i i r )  i f t i  i c f s i  ( sq  f t i  i f t i  con" o e p m ~ t t i  ~ f t ~ s i  

1 LOB 4950.31 9 9 8 6 . 9 5  3 0 7 . 8 8  70.43 31.10 16.04 2 . 2 0  4.37 

FDS of Cline Creek ?).ibutarie.~. 



Chan 
cnan 
Chan 

warnine: =he velocitv head has cnaneed bv more than 0.5 it 10.1s m i .  rnis may indicate m e  need for . . 
additional crosn sections. 

warning: energy loss was greater than 1.0 it 10.3 m i .  between m e  current and previous cross 
TII~B may indicate the need for additional cross sections. 

CROSS SECTION 

RIYBR: C6 
REACH: Reach 2 R S :  0 . 6 0 8  

INPUT 

Mannlng,s n Values n*m- 
sea n Val S t a  n Val Sea n Val SLa n Val s t a  n Val 

9 8 3 3 . 9 9 2  ,069914,122 .054938.392 , 0 5 5  9993.58 .04510027.12 0 5 5  

m n k  sta: ~ e i r  Right Lengths: ~ e i i  channel Right coefi cantr. ~xpan. 
9993,581002712 101.48 1 2 7 . 2 8  117.96 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

B.C. =lev l i t 1  2130.10 Element ~ e i r  OB channel Right 08 
vel xead ( i t )  0 . 8 8  wt. n-"a,. 0.053 0 . 0 4 5  0.055 

W.S.  lev l i t )  2129.22  each =en. [ f r i  1 0 1 . 4 8  127.28 117.96 
Crif W . S .  ( i t )  2129.22 Plow Area l s q  it) 1 3 2 . 4 1  140.15 18 .36  
E D .  Slope ( f t / f t i  0.011082 Area l s q  fL) 132 .41  140.15 18 .36  
u ~ o t a i  ( c f s l  1920.00 Plow I C f S I  101.81 1253 .01  161.16 
Top Width l f t l  201.42 Top Width l f t l  109.29 33.54 18.59 
vel *oral I ~ L / E I  5 . 8 0  avg. "el, i f t / s l  3.79 8 . 9 4  2 . 8 3  
 ax CN ~ p r n  IFLI 5 . 2 3  ~ y d r .  ~ e p t n  I ~ L I  1.21 4.18 1.00 
Conv Total l c f s i  18238.9 Conv. I c i s l  4767 .1  11902.9 1 5 6 8 . 9  
length WLd I f L i  123.27 Wetted Per. l i t 1  110.05 3 3 . 9 8  18.79 
Min Ch B1 ICLi 2123 .99  Shear I I b I s q  i t 1  0.81 2 . 8 5  0 . 6 9  
Alpha 1.68 Stream Power  (Ib/ir s l  1.15 25.11 1 .94  
BrCLn 1066 I f L i  1.35 Cum Volume l a c r e - i t 1  3.80 6 . 7 3  2.21 
C 6 E 1066 l i t 1  0.02 Cum Sa i a c r e s l  2.73 1.53 1.81 

warninol: w he enerav eauation could not be balanced within m e  meciried numer of iterations. i he 

~ ~ ~ 

warning: ~uring m e  standard step iterations, when the assumed water surface uao s e t  equal LO critical 
depth, m e  calculated water surface came back below critical aeprn. ~ n i s  indicates char there 
is nor a valid subcritical answer. s he program defaulted LO Critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D.  lev ( f r )  
"el Head I f L i  
W.S. Elev I f L I  
crit 79.5. I f L i  
E.O. s h o e  l i r l i r i  . . .  . 
u Total l c f s l  
Top Width I f L i  
"el Total l f L / s i  
  ax chi ~ p t h  i f t i  
Con". ToLai l c f s l  
Length W L ~ .  I f t i  
  in cn EI l n r r  
aloha 
F & L ~  Loss I f t i  
C & E LOSS l i t 1  

2131.39 Element 
1.68 Wr. *-Val. 

2129.71  each  en, i fr i  
2129.71 Flow Rred iaq  f L i  

0.016361 Area  (so t c l  
Flow I C i b l  
TOP width i i r i  
avg. "el, I f t / ~ i  
~ y d r ,  Depth ( f r i  
Can", i c f s i  
Wetted per, ifri 
Shear (Ib/6q f t i  
Stream power I I ~ / ~ L  s) 
Cum Volune (acre-ELI  
cum S& (acres1 

warnmg;  he energy equation could nor be halanced within the specified nvmer a£ rterations, m e  
program used critical depth f o r  the water surface and continued on with the calculations. 

warning: Tne velocity head has changed by more than 0.5 it IOIS m l .  This may indicate m e  need for 
additional cross sections. 

Warning: The cross secrlon had to be extended vertically durrng the critical depth calculations. 
warning:   he energy lass was greater than 1.0 ft (0.3 mi.  between the current and previous crass 

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

FDS @'Cline Creek Tributrmrics, 
FCD 2005C024, Work Arrignn~nt 2 
.Ti3 Fuller/Hydrolo~y & G e o r n o ~ h o l o ~ y ,  lnc 47 



warning: nuring m e  standard srep iterations, when the assumed warer surface was s e t  equal LO crirical 
depth, m e  calculated water surface came back below criricai depth .  ~ h i o  indicates char there 
is not a valid subcritical answer. ~ n e  program defaulted to critical depth. 

warning: m e  parabolic search method failed to converge an criricai depm.  he program will try the 
cross secrlon slice/secanr >nethod to find critical depth. 

PO8 

LOB 
LOB 
LOB 
LOB 
m a n  
Chan 
m a n  
m a n  
m a n  
than 
Cham 
ROB 
ROB 
ROB 

W.P.  
lftl 

13 .57  
32.14 
3 2 . 0 8  
3 2 . 2 5  
5.03 
4 . 8 8  
4 . 8 2  
4.81 
4.79 
4.19 
4 . 8 5  
20.65 
2 0 . 4 8  
17.61 

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
program uaed criticmi depth for m e  warer surface and continued on with the calcula~ions. 

warning:  he energy l ann  was greater than 1.0 fr  10.3 m ) ,  between me current and previous cross 
section.  his may indicate me need for additional cross eectione. 

warning: ~uring the standard srep iteratione, wnen the assumed water surface war s e t  equal LO crirical 
denth. me calculated warer surface came back below crirical deorh.  his indica~en that there 
ieLnol a valid subcritical anewer. The program defaulted to critical depth. 

Profile #profile 2 

POQ 

LOB 
Cham 

Right Sta 
lit1 
9943.58 
9 9 9 8 . 3 7  
10003.15 
1 0 0 0 7 . 9 5  
10012.75 
l O O U . 5 4  
10022.31 
10027.12 

W.P. 
lfti 

2 6 . 0 3  
5 . 0 ,  
4 . 8 8  
1 . 8 2  
1 . 8 1  
4 . 7 9  
4 . 7 9  
8 . 7 0  

warning: The energy equation could not be balanced within the specified number of iterations. The 
program uned critical depth far the water surface and continued on with the calculations. 

warning:  he velocity head has changed by more than 0 . 5  f t  10.15 m1. Tnie may indicate the need far 
additional crass sections. 

warning: m e  cross aecrion had to be extended vertically during the critical depth calcu~atione. 
warning; The energy loas was greater than 1 . 0  f t  ( 0 . 3  mi. between the current and previous cross 

eection.  his may indicate the need for additional crass aecrians. 
varning: ~ u r i n g  the standard step iteratione, wnen the aaeumed w a ~ e r  eurface was s e t  equal to critical 

depth, the calculated warer surface came back below cri~ical depth.  him indicate* that there 
ie nor a valid subcritical answer. T D ~  program defaulted to critical depth. 

warning:  he parabolic search method failea to converge on crirical depth.  he program will cry me 
orosa necrian siice/secanr method to tin6 critical depth. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 2 RS: 0 . 5 8 4  

INPUT 
Description: 
 ration =levation Data "urn= 4 8  

Sta Elev Sta Elev SLa Elev Sta Elev SLa Elev 

CROSS SECTION OUTPUT Profile Wproflle 1 

E . D .   lev lit1 2127.78 ~lement ~ e i r  08 channel ~ i g h ~  08 
Ye1 Head lfil 1.08 WL. n-Val. 0 . 0 6 5  0 . 0 5 0  0 .060  
W . S .  Elev lit1 2 1 2 6 . 7 0  Reach Len, ICLI 2 3 1 . 4 8  208.97 193.08 
crir W S ,  lit) 2125.94   low ~ r e a  ieq  fr) 1 . 1 2  215.81 39.13 
E.C.  lope iir/iri 0.011048 area i s q  ftl 4 . 1  215.81 31.13 

FOX ofcline Creek Tribtrluries, 
FCI) 200.5C024. Wc~rk Arsijinn~enf 2 
JE Fuller/Hydro/ogy & Geo,no~holnjiy, Inc. 



1920.00 FlOW (CfSI 
113.85 Tog Width i f t i  
7.41 Avg. "el, iEr/si  
6.66 Hydr. Depth ( f t l  

1 8 2 6 6 . 3  Con" ( c i s >  
2 0 7 . 4 5  Wetted P e r .  1fLi 

~~ .~~ 
 in ~h EI ( f t i  2120 .04  Shear IIhIsq f t l  0.51 3.10 0.44 
lilpha 1.27 stream power (lb/£t s i  0 . 9 4  26.d1 0 . 8 3  
FrcLn Loss ( f f l  1.12 cum ~olvme ( ac r e - f t l  3 . 6 4  6 . 2 1  2 . 0 8  
C & E LOSS i f t i  0.08 Cum S* (acres1 2 . 6 0  1.41 1 . 6 5  

warning; me head has changed by more than 0.5 it (o.li mi.   his may indicate  the need for 
additional cross secLions. 

warning:  he conveyance ratio (upstream conveyance aivrded by downstream conveyancei is less than 
0.7 or than 1.4.  his may indicate m e  need for additional cross sections. 

warning: m e  energy 106s was greater rnan 1.0 f t  (0.3 m i ,  between the current  and previous cross 
section.  his may rndicare the need tor additional cross sections. 

CROSS SECTION OUTPUT Profile #prof i l e  2 

E.G. =lev i f t i  2127 .87  Element Left OB Channel Right OB 
Ye1 Head IfLl 1.15 W t .  "-Val. 0 . 0 6 5  0.050 0.060 
W.S.  Elev (fLi 2126.71 Reach Len. i f t i  231.48 2 0 8 . 9 7  193.08 
C r i r  W . S .  I f t i  Flow nrea isg it1 4 .  2 1 6 . 3 6  16 .96  
E.C. slope ( i r l i ~ i  0 0 1 1 5 0 2  Area lsq £ t i  4.18 2 1 6 . 3 6  1 6 . 9 6  
Q Total ( c f s i  1920.00 Flow I C i S i  8 . 42  1 8 8 2 . 2 5  29 .33  
TOP width i f t i  83 .79  Top Width i f t i  5.40 46.64 31.75 
"el Total lfLI6l 8 . 0 8  ~ v g .  "el. i £ t / s i  2.01 8.70 1.71 
 ax ~ h l  ~ p t b  i f t i  6 . 6 7  Hydr. Depth (it) 0.77 4 . 6 4  0.53 
con". Tota l  (c is1  17902 .6  Con", (cis) 78.5 17510.6 273.5 
Length WLd, ifLi 207.83 Wetted Per. ( f t l  5.62 4 7 . 9 8  32.28 
win ~h EI l i t )  2120 .04  Shear ( l b l s q  f t i  0.53 1 . 2 4  0.38 
iilpha 1.14 stream power ilbitt 61  1.08 28.17 0 .65  
FrCLn LOSS (ft) 3.01 Cum Volume (acre-FLi 2 . 6 8  6 .54  0 .98  
C h E LO56 i f t i  0 . 07  Cum S.9 (acres1 1.73 1.41 0 .43  

Warnina: The velocitv head has chaniied bv more than 0 .5  it ( 0 . 1 5  mi. T h i s  may indicate the need for . . 
additional cross secLions. 

warning: m e  energy loss was greater than 1.0 ~t (0.3 m i .  between me currenr and prevrovs cross 
section. This may indicate the need tor additional Cl"66 sectione. 

POS ~ e i ~  sea  Right sra PIOW area w . e  percent ~ y d r  velocity 
( i r i  (it) ic is i  isq f r i  ( E L I  conv ~ e p r h i f t  I ( f r ~ s i  

LOB 9 9 6 4 . 5 2  4 9 7 5 . 6 1  8 . 0 5  4 . 1 2  5 . 6 2  0.42 0 . 7 6  1.91 
m a n  9 9 7 5 . 6 1  9 9 8 2 . 2 7  85.+1 16.45 6.94 4.45 2 . 4 7  5.19 

3 m a n  9 9 8 2 . 2 7  9 9 8 8 . 9 4  230.63 2 9 . 9 2  6.97 1Z.01 4 . 4 9  7 . 7 1  
m a n  9 9 8 8 . 9 4  9 9 9 5 . 6 0  3 9 4 . 6 5  4 0 . 7 9  6.76 2 0 . 5 5  6.12 9.67 
m a n  9 9 9 5 . 6 0  10002.25 4 5 1 . 2 5  4 3 . 9 7  6 . 6 7  2 3 . 3 0  6 . 6 0  10.26 

5 Chan 10002.26 10008.92 377.91 39.96 6.81 19.68 6.00 9 . 4 5  
Chan 10008.92 10015.59 211.61 28.30 6.90 11.02 4 . 2 5  7.48 

8 m a n  10015.511 10022.25 85.11 16.41 6.90 1 . 4 5  2 . 4 7  5.21 
9 ROB 10022.25 10055.68 2 8 . 2 9  17.29 33.57 1.47 0.52 1.64 
10 ROB 10055.68 10089.11 4 6 . 5 5  21.85 2 8 . 4 6  2 . 4 3  0.77 2.16 

warning: m e  ~elocity head has changed by more rnan 0.5 ft (0.15 m i .   his may indicate m e  need tor 
additional cross sections. 

warning;  he conveyance ratio (upstream conveyance divided hy downstream conveyancei i s  less than 
0.7 or grearer than 1.4. Tbls may indicate Lhe need for additional cross sections. 

Warning: The energy loss was greater than 1.0 it ( 0 . 3  m i .  between the current and previous cross 
section.  his may indicate the need for additional crass sections. 

Profile #pro f i l e  2 

PO8 

LOB 
Chan 
Chan 
Chan 
Chan 
m a n  
Chan 
m a n  
ROB 

nrea 
lsq it) 

4 . 1 8  
16.51 
3 0 . 0 0  
40.87 
44.05 
40.03 
2 8 . 3 7  
16.50 
16.96 

warning:  he velocity head ha= changed by more than 0.5 i t  10.15 mi.  his may indlcare the need for 
additional cross sections. 

warning: m e  energy loss was grearer rnan 1.0 f t  (0.3 m i .  between the current and previous crass 
section.  his may indicate m e  need tor additional cross sections. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 2 RS: 4 . 5 4 4  

INPIPI. 
Description: 
Station Elevation Data num= 17 

SLa Elev Sta Elev SLa E l e v  Sta Elev SLa 61eu 

FDS o f  Cline Creek Tiibutarier. 



W . S .   lev i i r i  
crit W . S .  i i L 1  
E.D. Slope l f t /Er l  
0 Total (cfs l  
TOP Width l i t 1  
Vel Total i i L / s l  
  ax ch1 ~ p t h  i i r l  
con". Total ic is l  
Length Wtd. i f r l  
 in CD ~1 i r r l  
alpha 
FrcLn Loan l i t 1  
C i E Lass l i t 1  

Element 
WL. "-Val. 
Reach Len.  I f t i  
mow area inq i t )  

Left 08 Channel Right OB 
0 . 0 6 0  0 . 0 5 0  0 .055  

warning: m e  velacity head has changed by more than 0.5 it 10.15 m i .   his may indicate the need for 
additional crorr  sections. 

*arming:  he energy loss was greater than 1.0 fk (0 .3  m i ,  between the current  and previous croas 
section. This may indicate  the need tor additronal cross sections. 

CROSS SECTION OUTPUT Profile Uproflle 2 

E.G. =lev l i t 1  
Vel Head i i L 1  
W.S. Elev i f t i  

"el Total liL/nl 
Max Chl Dprh i f t i  
Con". Total iCir1 
~ e n g ~ h  W L ~ ,  i i r i  
win ch EI l i t )  
Alpha 
FlCL" LO59 l i t 1  
C ir E LOBS l i t 1  

Element 
WL, "~V.31. 
Reach Len. l i t 1  
F l o w  Area 1sq fL1 
area isq fLi 
Flow lcfsl  
Top Width IfLi 
Avg. "el. l f t / s i  
~ y d r .  myth  i f r i  
Con". lcfsl  
Wetted Per.  i f r l  
Shear l lb isq  Fci 
stream Power iIb/FL 
cum Volume i ac re - f t :  
Cum SFi laoren1 

Warning: The energy equation could not be balanced within the specified number of i t e r a t i o n s ,  The 
program selected the water surface chat had the least  amount of error between computed and 
assumed values. 

warning: Tne velocity head has changed by more Lhii" 0.5 f L  (0.15 m,. Tnie may indicate the need tor 
additional cron. aeczions. 

warninn: cross sect ion had LO be extended v e r t i c a n v  mrina the oritical deem calculatione. 
warning: 

warning: 

warning: 

me energy loss was greater than 1.0 FL ( 0 . 3  m i .  between the ourrenr iind grevioue croes 
section. ?his may indicate the  need for additional cross nections. 
nuring the standard step iterations. when the assumed water surface wile s e t  equal to critical 
depth, the calculated water surface  came back below critical depth. This indicates that there 
is nor a valid rubcritical answer. The program defaulted Lo critical depth. 
m e  parabolic search method failed to converge on criticsl depth.   he program will try the 
crass eectlon s l ice isecant  method to find critical aeptn. 

Prof i l e  t iprofile 1 

POS 

LOB 
LOB 
Cham 
Cham 
Chan 
Chan 
Cham 
cnan 
Chan 
ROB 
ROB 
ROB 

W.P. Pelcent Hydr 
I f t i  Con" Depthlftl  
0 .40 0 . 0 0  0 . 0 8  
5 . 5 9  2.06 1.51 

~arninq:  he velocity head has chanqed by more than 0 . 5  f r  i0.15 mi. ~ n i s  may indicate the  need far 
~ ~ 

aaairionar iroae secriona. 
warning: m e  energy lose was greater than 1.0 fr  10.3 m l ,  between me curren~ and previous crass 

eection. This may indicate me need for additional oraan sections. 

Profile #profile 2 

PO8 L e f t  S t a  Right Sta  Flow Area W.P. Percent Hydr velocity 
i r r i  i f r i  ( C E B I  1.q ~ L I  I ~ L I  COnv DepLh(fL1 i f t i s i  

FDS <,f Cline Creek T~iburrrrirr, 
FCD 2005C024, Work A.~.ssig,~meni 2 
JE Fi'rrNcr/llydulogy & G?omorplml,~gy. Inc. 50 



LOB 
LOB 
Chan 

m a n  
Chan 
Chan 
ROB 

warning: m e  energy equation could nor he balanced within the specified numer of iterations, m e  
program selected the wafer surface LhaL had the least amount of error between computed and 

warning: 

Warning: 
warning: 

assume6 values 
=he ~elocity head has changed by more than 0.5 ft ( 0 . 1 5  mi.   his may indicate m e  need to, 
additional cross seciions. 
me crass nad to be extended vertically d~rinq me ~ r ~ t i c a l  dent> calculations. 
The energy loss was grearer than 1.0 it 10.3 mi,  between the current and previous cross 
=ecrion.  his may indicate m e  need for additional cross sections. 
nuring m e  standard srep iterations, when the assumed water surface was set  equal to critical 
depth, Lhe calculated warer surface came back below critical deptb. This indicates that Lhere 
la nor a valid suhcrirical answer. The program defaulted to CrlfiCal depth. 

warning: 

warning: The parabolic search method £ailed to converge on critical depth. The program will try the 
crass section slice/secanL method to find critical depth. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 2 RS: 0.505 

INPUT 
Descriarian: 10th street 100 ~ e e t  Downstream 

Manning's n values nun= 
SLa n Val S t a  n Val $La n Val 

9 9 5 0 . 9 9 7  0 6  4987.59 ,0510041.88 ,055  

Bank SLa: Lieit Right Lengths: Left Channel Right Coeff ConLr. Expan 
9987.5'ilOi)4l.88 201.34 210.67 216.58 .I . 3  

mocked Obstructions nun= 
sra L ~ t a  R =lev 

1018351022921 2 1 2 6  

CROSS SECTION OUTPUT Profile #profile 1 

E . C .  Eiev I f t i  
vel ~ e a a  i t r i  
W . S .  Elev IfLi 
crit W . S .  I f t i  
E.D. Slope (fL/fLl 
Q Total  1cf.I 
TOP width ( E L I  
vel Total I ~ L / E I  
Max Chl DpLh I f t i  
Con" Total 1cfsl  
Length Wtd. IfLi 
n in cn ~1 lrci  

Element 
"L. * -Val  
Reach Len. IfLi 
Flow area 134 f i i  
area (sq f L ,  
rlow (CfS, 
TOP width ( f r i  
avg. vex. lLL16i 
xydr. ~epth ( i t )  
Con". lcfs, 

Right OB 
0 . 0 5 5  

216.58 
8 9 . 8 9  
8 9 . 8 9  

271.57 
102.70 

. . 
Wetted per. i f t i  
shear ( l b l s q  £ t i  
stream cower l i b l i t  si 
cum volume ( a c r e ~ i r i  
cum SA ( a c r e s )  

warninah Tne enerov eauarian could not be balanced ~irnin me snecified number of iterations.  he .. . 
program used critical depth for the water surface and continued on with the calculations. 

warning: The energy loss was greater than 1.0 r t  10.3 m,, between Lhe current and previous cross 
section. =his mav indicate me need tor additional cross sections. 

Warning: Durrng the standard srep iterations, *hen the assumed warer surface was set equal to critical 
depth. the calculated warer surface came back below critical depth. mi* indicates rnar there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

B.C.  lev ( f r i  2121 .20  ~ l e m e n ~  ~ e i t  08 channel ~ignr OB 
Vel Head IfLi 0 W L . n - V a l .  0 . 0 6 0  0 . 0 5 0  0 . 0 5 5  
W . S .  Elev l f i i  2120.13 Reach Len, ( f L i  201.34 210.67 216.58 
Crit W . S .  l f i i  Flow area l sq  f t l  10.30 210.10 18.96 
E.C. Slope I f L l i i i  0.013697 Area lsq i t 1  1 0 . 3 0  2 1 0 . 1 0  1 8 . 9 6  
0 Total  l c€s i  1920.00 Flow ICISi 39.52 1787 97 92.51 
TOP width ( f r )  68.28 TOP Width ( i t )  5.87 54.29 8 . 1 2  
"el ~ o t a l  l f t / s l  8 . 0 2  A v g  Vel. I f t l s )  3 . 8 4  8 . 5 1  4 . 8 8  

FDS Cline Creek Tn'bularier, 
FCD 200SC024, Work Aisignment 2 
JE Fullo/Hydmlogy & Ceomr,rphology, Inc. 



Max Chl Opih l i t 1  5.15 Hydr. Depth l f t l  1.71 3.87 2 . 3 3  
C o w .  Total i c l r l  16405.3 Conv ( C i s )  317.7 1 5 2 7 7 . 2  790.4 
Length Wrd. i f r l  210.72 ~ e r t e d  per. i f i l  6.76 14.89 9.89 
 in ch ~i i f t l  2 1 1 1 . 9 8  Shear  i lb leq  it1 1.30 3.27 1 . 6 4  
alpha 1.07 stream Power ilb1fL 0 1  5.00 27.81 8 . 0 0  
FrcLn Loas <it, 3.05 Cum Volume l a c r e - f t l  2 . 5 9  1.91 0 . 6 9  
C h E Loas I f t i  0 . 0 2  Cum Sh lacre@) 1 . 6 7  1 . 0 5  0 . 2 6  

warning: m e  energy loes wae greater than 1.0 E L  (0.2 mi, between the current  and previoua cross 
section.  his may indicate the need for additional cross sections. 

Profile i tprofile 1 

Po0 Left Sta Right Sta Flow area W .P. PerCel l t  Hydr Velocity 
i f t i  l f r i  ( C ~ B I  isq  TI i f t l  con" Depthi f t i  i i r l s )  

LOB 9 9 8 0 . 2 7  9 9 8 7 . 5 9  30.48 8 . 4 2  G . 4 4  1 . 1 9  1.43 3.62 
Chan 
Chan 
Chan 
Chan 
m a n  
Chan 
Chii" 
ROB 
ROB 
ROB 

warning: m e  energy equation could not he halanced within the specified number of iterations.  he 
progran~ used critical depth for the water surface and continued on with the calcularions. 

warning:  he energy loss was greeter than 2 . 0  ct (0.3 m1, between the current  and previous crass 
section.  hie may indicate the need for additional crass sections. 

warning: nuring me standard s t ep  iterations, when the assumed warer surface was set equal to critical 
depth, the calcula~ed water surface came back belaw critical depth. =his indicates that there 
is not a v a l i d  nubcritical answer. n he program defaulted to critical d e p n ~ .  

Profile #profile 2 

~ o e  =eft ~ t a  ~ i g n r  ~ r a  PIOW iirea W.P. percent ~ y d r  velocity 
i f t i  i f t l  (c is1  isq it1 IfLi Con" Depth(it1 ( i L l S 1  

LOB 4980.27 9 9 8 7 . 5 9  39.52 10.30 6 . 7 6  2 . 0 5  1 . 7 5  3 . 8 4  
Chan 
Chan 
Chan 
m a n  
Chan 
m a n  
m a n  
ROB 

warning:  he energy lass was greater than 1.0 f r  10.3  m l ,  between t he  cur rent  and previous cross 
section. ~ n i e  may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 2 RS: 0.166 

INPUT 
DeecripLion: 
station ~levarion ~ a r a  nun- 50 

S L ~  = lev  sra  lev sra  lev Sra  lev Sra Elev 
9 8 2 3 . 2 5 5  2 1 2 0 9 8 2 9 . 6 8 5  2 1 1 9 . 5 6 9 8 4 2 . 4 7 5  2 1 1 8 . 5 5 9 8 4 9 4 0 5  2118,039858115 2117.38 
9867.765 2116,989874,715 2116.739877.745 2116.629887035 2116329887165 2116.32 

Manning,e n Values num= 
SLa n Val s t a  n Val S t a  n Val s t a  

9823.251 0 6 5 9 8 4 9 . 4 0 5  .0459950.595 , 0 6 5 9 9 8 0 . 9 4  

Bank Sta: l e f t  Right LengLhe: Left Channel Right 
9980,9410018.36 190.02 209.57 2 2 4 . 2 9  

CROSS SECTION OUTPUT Profile HprOLiie I 

E . C .  Elev ( E L I  2117.69 Element 
"el Head (it) 0 . 7 9  WL. n ~ V a l .  
W.S.  Elev ( E L I  2116.90 Reach Len. l i t 1  
c r i r  W.S. I ~ L I  2116.90 FIOW ~ r e a  ieq ~ L I  
E . D .  Slope IfLIILI 0.010890 Area lsq f t l  
Q ~ote.1 ic rs i  1120.00 rlow (cfa t  
TOP width l i t 1  2 2 0 . 2 9  TOP width i f t i  
"el T O L ~ I  l i t l s ~  5 . 4 7  avg. "el, ( i r i s 1  
  ax chi ~ p t h  i f r )  5.56 ~ y d r .  ~ e p t h  I f t i  
Con". Total ("fa1 18198.5 Conv lois1 
~ e n g ~ h  W L ~ .  (it1 207.81 Wetted per, I ~ L I  

I'DS of Cline Creek Tribsf~irier, 
FCD ZOO.FC024, Work Assig,imenf 2 
JE Fi,ller/Hydrolo,~ & Ceoato,phol,~,yy, Inc. 

Left 08 Channel Right 08 
0.051 0 . 0 5 0  0.055 
190.02 209.57 224.29 
92.98 163.88 94.13 
92.98 163.88 94.13 

251.56 1351.23 117.21 
110.94 17.42 71.88 



Min Ch El ifL1 Zlll.34 Shear i1b/Sq £Ll 0 . 5 1  2 . 9 5  0 . 8 9  
Alpha 1.69 Stream Power l l b / f t  s l  1.54 2 4 . 3 0  2 . 9 9  
rrcrn ~ o s s  i f t i  2 . 5 7  cum volume i a c r e ~ i i i  3 . 3 2  3 .79  1 .04  
c i. E LOSS i f r i  0 . 0 2  cum SI i a c r e s i  2 . 2 6  0 . 8 3  0 . 6 5  

warning: m e  energy equation could not be balanced within the specified number of iterations. ~ n e  
the wrer  surface t h a t  had the least amount of error between computed and 

assumed values 
warning:  he energy loss was greater than 1.0 ft 10.3 mi.  hetween me current  and previous cross 

secLion. This may indicate the need tar additional CT066 6eCLiona. 
warning: ~uring the standard step iterat~ans, when me assumed water surface was s e t  equal to crlrlcal 

depth, the calculated water surface came back below critical depth.   his indlcate~ that there 
is a valLd subcriricai answer. m e  program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile BproFlle 2 

E.G. Elev IfLI 
v e l  ~ e a d  1ir1 
W.S.  EleY l i t 1  
crrr W.S. (it1 
E . C .  Slope l f L / f t l  
a rota1 i c i s r  
Top Width l i t )  
vel Total ( f r / s i  
Max Chl Dpth l f t l  
Con" Total ICfSI 
Length "Ld. l f t l  
win cn EI i r t i  
alpha 
rrctn LOSS i t i i  
C 8 B Lo66 I f t i  

Element 
WL. n-val. 
Reach Len. IfLl 

Left OB Channel Rimht OB 

Flow A r e a  l sq  fL1 
area isq f t l  
Flow 1Cf.i 
Top Width IfLl 
avg. "el. l fL /s l  
"Vdr DeDLh l i t 1  

warning: m e  energy equarlon could nor be halanced ~itnin m e  specified number of rterarions.  he 
program used critical depth for m e  warer surface and continued on with the calculations. 

warnin-: me cross section had to be extended vert icanv durina the critical death calculations. ~~~ 

warning: 

warning: 

m e  energy loss was greater than 1.0 ft ( 0 . 3  mi ,  between the current and previous crass 
rnis may indicate the need for additional crass sections. 

n,17ino ?hP ~rmna;n area iterations. when the assumed warer surface was set eaual to critical - ~ - - ~ ~ A  ~~~~ -~~~~~ ~-~ ~~~s ~~ 

depth, the calculated warer surface came back below critical depth.  his indicates rnar enere 
ie not a valid subcritical answer. The program defaulted to critical depth. 
m e  parabolrc search method failed ro converge on critical depth.  he program w i n  try the 
cross section slice~secanr method to find critical depth. 

warning: 

W.P. 
i f t l  

15.39 
31.54 
31.54 
31.72 

5 . 4 4  

LOB 
LOB 

3  LOB 
LOB 
"ha" 

Chan 
ROB 
ROB 
ROB 
ROB 

warnmg:  he energy equation could not be balanced within the specrfied number of iterations. n he 
program selected the water suriace that had me least amount a£ error between computed and 
aSSumed values. 

Warning: The energy loss was greater Lhan 1.0 ft 10.3 mi.  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: ourlng the standard step iterations, when the assumed water surface was set  equal to critical 
depth. the calculated water surface came back helow critical depth. This indicates that there 
is not a valid subcriLical answer. The program defaulLed LO Critical depth. 

Profile #profile 2 

POS Left SLa Rlght Sta F l o w  Area  W.P. Percent Hydr Velocity 
i fr i  i i r i  rcfsi 190 f t i  i i r l  con" ~ e o t h i f t i  i f i l s i  

LOB 
LOB 

Cham 
ROB 

naming:   he energy equation could not be balanced within m e  specrfied number of irera~lons.   he 
program used critical depth for the werer auriace and continued an with me calculations. 

warning: The cross section had to be extended vertically during Lhe critical depth calculations. 
Warning: The energy loss was greater Lhan 1.0 f L  10.3 mi ,  between the current and previous cross 

section. This may indicate the need f o r  additional Cross 6eCLions. 

FDS of Clme Crcck Tributarier, 
FCD 200.5C024, Work Assignment 2 
JE Fulle~/Ifydrolo,qy & Geumurphology, Inc. 



warning: During the standard step iterar1onu. when the annumed water surface was set equal to critrcal 
depth. the calculated water surface came back below critical depth. This indicates that there 
is not a valid suboritical answer.   he program defaulted LO critical depth. 

warning: search method failed to converge on critical deptli.  he program will ~ r y  the 
cross section s l ice laecanr  method to find critical depth. 

CROSS SECTION 

RIVER: C6 
REX": Reach 2 RS: 0.425 

INPUT 

Manningmlj n valves ,nun,= 6 
SLa n Val SLa n "ill S t a  n V a l  St* n Val 

9808.058 ,059918,908 0 6  ' 1g89.5  ,0510028.22 , 0 5 5  

Bank SLa:  L e f t  Right lengths: LePr Channel Right Caeff Cantr. Expan 
9989110028.22 196.72 1'11.41 190.9 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E . 6 .  EleY l t t l  
"el ~ e a a  ( t r )  
W.S. Ele" i f t i  
CriL W.S. l i t )  
E.D. SloDe IitIfLI 
a =oral ~ C C S I  
Top Width l i t )  
"el Total i t r l e i  
  ax chi opt11 I ~ L I  
Con". Total ICfsI 
Lenatn Wrd. l f r l  

2112.91 Element Left 08 Channel Right OB 
1.03 WL. 11-Va l .  0.060 0.050 0 . 0 5 6  

2111.90  each  en. i f r )  1 9 5 . 7 1  1 9 3 . 4 4  130.90 
2111.w n o w  area ieq f r i  104.83 1 6 3 . 3 3  11.61 

0.014146 area (sq  f t l  104.83 1 6 3 . 3 3  11.61 
378.40 1181.17 6 0 . 4 3  

warning: The energy equation could not be balanced ~irnin the specified number of iterarionn. The 
program used crriical depth for the water surface and continued on w i t h  the  calculatione. 

warning:  he energy loon wan greater inan 1.0 f t  10.3 m i ,  between the current and previous croes 
SeCLio". Thin may indicate the need for additional cross seciione. 

warning: During the BLandard step iteratioas, wnen the assumed warer surface waa s e t  equal to critical 
depth. the calculated water surface came back below critical deem.   his indicate0 LI I~T there 
io not a valid subcritical answer. The progran, defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.D. Elev l f L i  . . 
Vel Head I f t i  
W.S.  Elev IfLi 
crir W.S. i f t i  
E.D. Slope I f i l i i l  
0 Total i c f s l  
Top Width ( E L I  
"el Total iFLls1 
Max Chl Doth i f t i  

Profile "profile 2 

2113.07 Element 
1.17 WL. "-Val. 

2111 .90  Reacll Len. ifLi 

Left 0s Channel Right OB 
0.060 0.050 
196.72 193.44 190.90 
92.04 161.06 

warning; m e  energy equarian could not be balanced within the specified numer of irerationo. The 
program uned critical depth for the warer surface and continued on with the calculariana. 

warning:  he cross section had to be extended vertically during the critical depth calculations. 
warning:  he energy lasa was greater than 1.0 fr 10.3 m l ,  between the current and previous croes 

section.  his may indicate me need tor additional crosa secrians. 
warning:  ring me standard erep iterations, wnen m e  aesumea warer surface was met equal to orirical 

depm,  the calculated warer surface came back below critical depm.  his indicate0 that there 
is not a valid subcriLical imnwer. The program defaulted to critical depth. 

warning:  he parabolic search method failed LO converge on critical depth.  he program will try Lhe 
crosa section slicelsecant method Lo find critical depth. 

Profile #profile 1 

so6 ~ e i r  S L ~  ~ignt S L ~  n o w  ~ r e a  W . P .  ~ercent ~ y d r  velooiry 
I f t i  i f t i  IcEsI lsq f t l  ( E L I  con" Depthiirl I f t l s l  

108 9880.51) 9916.92 3.87 3.59 18.49 0 . 2 0  0.14 1.08 

2 LOB 4416.92 9453.21 63.82 28.03 3 6 . 3 4  3 . 3 2  0.77 2 . 2 8  
3 LOB 9953.21 9989.50 310.72 73.21 36.64 16.18 2 . 0 2  4 . 2 4  

m a n  9 9 8 9 . 5 0  9995.03 176.54 21.30 1 . 7 7  9.19 3 . 8 5  8 . 2 9  

F D S  <fClinc Creek Tribsruries, 
F C D  200SC024, W,~rkAssignnrenf 2 
JE F~dler/Hydmbgy & Geonrorl,hology, Inc. 54 



Chan 
Chan 
cnan 
Chan 
Chan 
Cham 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on witn tne calculations. 

warning: T D ~  energy loss was greater rnan 1.0 it 10.3 m). between tne current and previous cross 
section.  his may indicate the need for additional cross S ~ C L ~ O ~ S .  

warning: During the rcandard srep iterations, wnen the assumed warer surface was set  equal to critical 
depth, Lhe calculated water suriace came back below critical depth. This indicates mat there 
i~ not a valid subcritical answer. s he program defaulted to critical depth. 

Profile #profile 2 

PO= Left ST* Rlght S C ~  FIOW area w percent ~ y d r  velocity 
ifrl lit1 (cfsl lsq it) lfri con" Depthifti irr/sl 

LOB 9916.92 4951.21 5 4 . 3 8  20 .42  24.54 2 . 8 1  0 . 8 5  2 . 6 6  
LOB 9953.21 9 9 8 9 . 5 0  337.21 71.63 36.64 1 1 . 5 6  1.97 4.71 

3 Chan 9 9 8 9 . 5 0  9995.03 185.36 21.06 5 . 7 7  9.71 3.81 8 . 8 5  
Chan 9995.03 10000.56 3 3 3 . 9 7  2 9 . 8 3  5 . 7 4  17.39 5.39 ll.20 

5 Ciian 10000.56 10006.09 3 2 8 . 5 4  2 9 . 4 0  5 . 6 8  17.11 5.31 11.18 
m a n  10005.09 10011.63 2 0 8 . 6 6  22.39 5 . 6 8  10.87 4.05 9.32 
Chan 10011.63 10017.16 151.18 18.64 5 . 6 0  8 . 0 8  3 . 3 7  8 . 3 3  

8 m a n  1001716 10022.69 204.76 22.02 5 . 6 0  1 0 . 6 6  3 . 9 8  9.30 
9 Chan 10022.69 10028.22 110.95 17.73 8.17 5 . 7 8  3 . 3 4  6 . 2 6  

warninn: w he ener~v emation could nor be balanced within m e  soeciiied numer of iterations.   he -. . 
program used critical depth f o r  the warer surface and continued on with the calculations. 
me section had ra be extended verrical~y during the critical depth calculations. 
ThP Pncrav 1068 Was oreater than 1.0 ft 10.3 mi. between the current and arevious crass 

warning: 
warning: 

warning: 

~~~- ~ ~ ~ ~ - A .  ~ ~ ~ 

section. Thia may indlcafe the need for additional CTO66 6eCtiOnS. 
mring me standard srep iterations, wnen the asmumed water surface was set equal to critical 
depth, the c a l c ~ i a ~ e d  warer surface came back below criiical depth.  his indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 
me ~ a ~ ~ h o l i c  seamh ,neehod failed to converqe on critical deoth.  he proqram will try me 
cross section sxice/secanr methoe LO find critical depth. 

CROSS SECTION 

RIVER: C6 
REACH: Reach Z RS: 0.39 

TWD,,T .... .. 
Description: 
Station Elevation Data num- 4 1  

SLB E I ~ Y  sra  lev sra 
9 8 2 1 . 2 5 3  2110.069830.233 2109.579837403 
9 8 5 5 . 0 5 3  2108.249865263 2108.249867.833 
9871.053 2108229878093 2108.259884.323 
9915.993 2108.19917653 2101.899918.933 
9941.083 2104899341.513 2104.929951453 
9973.063 2105.33 9 9 7 5 . 3 6  2105,399971,363 
10006.2 2103.4910007.09 2103.471000413 

10024 21088110041.72 2109.21005334 
10062.48 ZllO.18 

Bank S t a :  left Right Lengths: Left Channel Right Coeff Contr. Expan 
9971.36 10015 230.23 216.14 206.54 1 . 3  

CROSS SECTION OUTPUT Proirle #profile 1 

E.G. Elev (fti 
ve l  ~ e a d  ifri 
W.S. Elev (fti 
Crik W.S. (fti 
E.G. elope ifrlf~i 
a mral ictlsl 
Top Width (fti 
"el Total (ftisi 
Max Chl Dpth lfL1 
Con". Total lcfsi 
Length Wtd. Ifti 
 in cn EL ltri 
Alpha 
FrCLn LOSS Ifti 
c G E LOSS (iri 

Element 
W t .  "-Val. 
Reach  en. (it) 
Flow Area ISq it1 
Area lsq fLi 
Flow i r f a i  

shear (Iblsq it1 
stream Power ilb/fi SI 
cum Volume <acre-it1 

warning: me energy could not be balanced within the specified number of iterations. =he 
program se~ec~ed the water suriace that had the least amount of error between computed and 
assumed values. 

warning: energy loss was greater than 1.0 ft 10.3 m1, between the current and previous cross 
section. This may indicate tne need for additional CTOSB sections. 

warning: ~uring the standard srep iterations, when the assumed water surface was set equal to critical 

FDS otCiine Creek Tributaries, 



dept11, the calculated warer surface came back belaw critical depth .  m i s  indicates rnar there 
is nor a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile UpTOfile 2 

E.C. Elev I f t l  
"el ~ e a d  l f r l  
W.S. EleY i f t i  

2108.97 Element ~ e i r  08 channel ~ight OB 
1.16 WL .  n-Val. 0 . 0 6 0  0 .050  

2107.81 eeacn  en. 1 f r 1  2 3 0 . 2 3  216.11 2 0 6 . 1 4  
2107.81 mow area l s q  it1 101.81 144.09 
0.020104 *red (Sq t t l  101 .81  141.09 
1920.00 Flow i c i n i  5 3 3 . 0 3  1386.97 Q TOM i c t a r  

Top Width l i t 1  
Vel Total I i t l s i  
#ax C ~ I  Dptn ( c t i  
Con". Total ICtGi 
~ i e n g ~ h  wtd, i f r i  
Mi" C h  E l  l i t 1  
alpha 
FrCLn LOSS l i t l  

Warning: The energy equation could not be balanced within the specified number of iteration8 The 
program oeiecred me water surface that had the l e a a t  amount of error between computed and 
assumed va1uee. 

warning:  he crose section had to be extended vertically during  he crirical depth calculations. 
warning:  he energy loss was greater rnan 1.0 ft 10 .1  ml ,  between the current and previaua crass 

section. Tnia may indicate the need for additional croee sections. 
warning: ~uring me standard step iterations, when the aesumed warer surface was eer equal to critical 

depth, the calculated warer surface came back below critical depth.  his indicates rnar rnere 
is not a valid subcritical answer. ~ i i e  program defaulted to critical deprn. 

Warning: The parabolic search method failed to converge on critical depth. The program will iry the 
croea secrion slicelsecanr method to find critical depth. 

~ o a  ~ e i r  s t a  sight era n o w  area W.P. percent ~ y d r  velocity 
i f r i  l i t 1  ( c i s 1  ( s q  f r l  i f t i  con" Depth l i t1  ~ i r ~ s i  

LOB 9913.72 9 9 4 4 . 5 4  194.21 4 1 . 5 4  2 6 . 0 4  10.12 1.61 4 . 6 8  ~ ~ 

LOB 
cnan 
Chan 
Chan 
Chan 
cnan 
cndn 
Chan 
ROB 
ROB 

warning: m e  energy equation could  no^ be balanced within the specified number of irerarionr.   he 
program eelecred t i le  warer auriace that had the least amount of error between computed and 
aasulned va1uen. 

Warning: The energy loan was greater than 1.0 it 10.3 ml ,  between the  current and previous crass 
oecrian. =his may indicate rim need for additional cross sections. 

warning: During the arandard step iteratione, when the aseumed water eurface was set aqua1 to critical 
depth, the caicuiared warer auriace came back below crirical d e p t h .   his indicates that rnere 
is not a valid subcritical anawer. m e  program defaulted to critical depth. 

Profile #profile 2 

W.P. Percent Hydr VelociLy 
l i t 1  con" Deprh i i r l  i f r l s l  

21.82 l o r n  1.67 4.94 
30.94 16.78 1.92 5.45 
1.64 6.41 2.71 8.01 

LOB 
LOB 
m a n  
Chan 
Chan 
m a n  
m a n  
Chan 
Chan 

warning:  he energy equation could not be balanced within the specified number ot iterarionn.   he 
program seiectea the warer surface LhaL had the l e a a t  amount of error between computed and 
aesumed va1uee. 

warning: m e  cross eecrion had LO he extended vertically during the critical depth calculariana. 
Warning: The energy loss was greater than 1 . 0  ft 10.2 mi. between me current and previoua croeo 

oection. This may indicate the need for additional oross sections. 
warning: ~uring the standard step iteratione, when the assumed wii~er surface wae s e t  equal to cririoal 

depth, me calculated water surface came back below critical depth. This indicatea that there 
iB nor a valid subcritrcal answer. The program defaulted LO Critical depth. 

warning:  he parabolic search method railed to converge on critical depth. ?he program will t r y  the 
croee section s1ice1secanz method LO find critical depm. 

CROSS SECTTON 

RIVER: CS 
REACH: Reach 2 RS: 0.349 

INPUT 
Description: 
station ~levaiion ~ a r a  num- 3 3  

FDS of Cline Creek Tribaruries, 
FCD 20MC024, Work Arsijinmcnf 2 
JE F~tller/fIydmlojiy & Georno~hol ,~~y,  Inc. 



m n k  strn: =eft RignL Lengths: =eft channel ~ i g h t  coeff conrr. ~ x p a n  
9981.1110015.11 207.96 200.32 1 9 4 . 8  .I 3 

CROSS SECTION OUTPUT ~roiile #profile 1 

E.C. Elev lit1 
v e l  ~ e a d  (it) 
W.S. Elev lit1 
crit W.S. lit1 
E.D. Slope iitlitl 
o Total I C ~ S I  
TOP Width lit1 
Vel Total IELIsl 
Max C h l  Dpth (ft1 
con". Total  icfsl 
Length wtd. ift) 
win cn EI irti 
alpha 
FrCfn Loss (ELI 
C P E LOSS (fL1 

Element 
WL.  n-val 
Reach Len, (ttl 
Flow area lsq fci 
area lea ftl 

~arning: oivided t i o w  computed for m i 6  cross-section. 
~arning:  he velocity head has changed by more than 0.5 it 10.1s m).  his may indicate the need for 

addiLional cross sectionr;. 
Warning: The energy loss was greater than 1.0 fL 10.3 ml, between the current and previous cross 

~ecrion. This may indicate the need for additional cross sect$ons. 

Profile #profile 1 

POS left sra ~ i g h ~  S L ~  rlaw area . percent xydr velocity 
Ifti IfLI icisl isq ftl lfil Con" Depthlit) (ftlsl 

1 LOB 4895.47 9917.98 17.38 9.18 20.52 0.91 0.45 1.89 
108 9917.98 9 9 4 0 . 5 0  1.58 1.98 16.22 0.08 0.12 0.80 
LOB 
SOB 
cnan 
cnan 
Chan 
Chan 
Chan 
m a n  
cnan 

12 ROB 10015.11 10010.40 242.11 46.55 15.31 12.61 3.04 5.20 
13 ROB 10010.40 100b5.69 8 3 . 9 3  24.71 11.42 4 . 3 7  1 . 6 2  3.&0 
1 4  ROB 10045.69 10060.98 2.13 1.85 5 . 8 3  0.11 0 . 3 2  1.15 

Warning: The energy equation could not be balanced within the specified numDer of iterations. The 
program selected Lhe water sureace that had the least amount of error between co"lp"red and 

FDS <$Cline Creek Tribularies, 
FCD 200.7C024, Work Assiptrmenr 2 



Warning: Divided flow computed for Chili cross-aection. 
w a r n i n g :  me bead ~ a a  changed by more than 0 . 5  ft 10.15 m ) .  ~ ~ i m  may indicate the need tor 

additional croas sections. 
warning:   he energy lome was greater than 1.0 f r  ( 0 . 3  m i ,  between the current and previous cross 

section. This may indicate the need for additiolral croee secLions. 
warning: ~ u r i n g  the standard mtep iteratione, when the assumed warer surface wae s e t  e q u a l  to critical 

depth. Lhe CalculaLed warer surface came back below critical depth. Thin indicates that there 
is llor a valid subcritical anewer. The progra\n defaulted to critical aepti1. 

Profile "profile 2 

PO= =eft S L ~  ~ i m h ~  sra n o w  lirea W.P. percent ~ v d r  veloci~v 

LOB 
LOB 
LOB 
LOB 
"ha" 
Chan 
m a n  
m a n  
Chan 
Chan 
man 
ROB 

1 r q  ELI  
4 . 4 6  
7 . 2 2  
3.87 

16.20 
1 5 . 8 4  
22.41 
2 5 . 8 0  
26.86 
2 3 . 5 5  
20.13 
1 5 . 7 2  
49.13 

warning: Divided flow oo"1puLed for Lhia cross-section. 
warnmg:  he velocity head has changed by more than 0.5 ft 10.15 m i .  This may indicate the ,need for 

additional oroon oectiona. 
warning:  he energy l o o a  wao greater than 1.0 f t  1 0 . 3  m i .  between the current and preuioui; craea 

aection. Thi. "lay indicate the  need for additional crolir aections. 

CROSS SECTION 

RIVER: C6 
REIICH: Reach 2 RS: 0.311 

,XPI,T 

Description: 
Station Elevation Data num- 66 

10071.26 Z i O l l l  

Miinningls n Valuee nu"!= 
E r a  n v a l  8 t a  n val S L ~  n val sra n val 

9 8 0 1 . 2 1 8  ,0659851,978 , 0 4 5  9986.25 0510010.59 , 0 6 5  

Bank SLa;  Left Right Lengths: Left Channel Right Caeff COntr. Expan, 
9986.2110010.19 2 0 8 . 7 8  190.99 178.52 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E . C .  Elev l f t i  2101.91 Element Lett OB Channel Right 08 
Vel Head l i t 1  0.72 We, n-Val. 0 . 0 4 5  0.414 0.055 
W.S.  lev l f r i  2101.19  each =en. f f r )  2 0 8 . 7 8  190.99 1 7 8 . 5 2  
CriL W.S. 1 f L i  2101 .19  Flow Area 1.q f L i  - 5 . 7 6  109.21 6 0 . 6 3  
E.O. Slope i f L I f L 1  0.012158 area l s q  ftl  171.76 L09.24 6 0 . 6 3  
i) Total l c f e l  1920.00 Flow l c f e i  7 4 9 . 2 6  9 5 2 . 9 9  217.71 
TOP width ( f t i  1 9 8 . 5 4  ~ o p  Width ( ~ L I  118.76 2 4 . 3 4  3 5 . 4 4  
vel  oral f t t l a i  1 . 5 6  iiug. " e l .  ( f t ~ s ~  1.26 8 . 7 2  3 . 5 9  
 ax ciil ~ p t h  ifri 5 .09  ~ y d r .  ~eprh f r t i  1.27 4.44 1.71 
con". ~otal ( c f s i  1 7 4 1 2 . 6  Con". l c f e i  6791.1 8 6 4 2 . 7  1971 .8  
~ength wed. f f r i  197.84 Wetted per. l f t i  139.97 21.11 3 5 . 6 5  
xin cn EI ftri 2095.10 shear l l b l o q  * T I  0.95 3 . 3 0  1.29 

~ilpha 1.50 Stream Power 1 I b I f L  s i  4 . 0 6  2 8 . 1 6  4 . 6 4  
FrcLn Loss i f L 1  2 . 7 5  Cum Volume l a c r e - f L i  1 . 6 2  1.03 0 . 2 0  
C bi E LOB6 i f t i  0.07 Cum SEI ( a c r e s )  0 . 7 8  0.17 0.12 

Warning: The energy equation could not be balanced within the specified number of iteratione. The 
~roqram selected the water surface inat had the least amount o f  error between computed and 

-~ ~~ 

warning: m e  energy 1066 was greater than 1.0 f r  1 0 . 3  m i .  between the currenr and previous cross 
section. ~ n i s  may indicate the need far additional croas sections. 

warning: ~uring m e  standard step iterations, when the assumed warer suriace was set e q u a l  LO critical 
depth, m e  calculated water surface came back belaw critical depm.  his indlcares that there 
r a  not a valid nubcritioal answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. =lev [ i t )  2 1 0 2 . 5 0  ~lement ~ e f r  08 channel ~ignr 06 

FDS of Cline Creek Tributrrries. 



Vel Head (ftl 0.81 WL.  n-Val.  0 . 0 4 1  0.050 0.061 
W . S .  Elev ifL1 2101.63 Reach Len. lftl 208.78 190.99 178.52 
crit W . S .  lit1 m o w  lirea (nq tri 1 3 5 . 7 8  119.93 12.96 
E.D. Slope lEr/itl 0.011548 area lsq fL1 135.78 119.93 42.96 
0 ~otal (cis1 1920.00 Flow (Cf61 610.64 1085.01 194.33 
TOP Width lit) 125.00 Top Width lit1 86.25 24.34 14.4L 
"el m e a l  iirls) 6 . 6 3  avg. "el. 1ir1s1 4.71 9 . 0 5  4 . 5 2  
*ax CDI ~ p r n  1tti 6.53 xydr. ~ e p t n  lfrl 1.57 4.93 2.98 
COnY Total (Ctljl 178670 COO". (Cis1 5961.6 10097.0 1808.4 
Length Wtd, ifLi 196.17 Wetted per. iff) 8 8 . 1 5  2 5 . 1 5  17.20 
 in CD ~1 ifri 2045.10 sneer 11b1sq it) 1.11 3.44 1.80 

iilpha 1.35 Stream Power IlbIfC sl 1.22 31.10 8.15 
Frcrn ~ o a a  lfr) 2.96 C Y ~  volume lacre-it) 0 . 9 9  1.19 o . 1 ~  
C P E Lo86 lft) 0.00 CYm SA iacresl 0.39 0.17 0 . 0 3  

naming:  he energy loss was greater than 1.0 it 10.3 m i ,  between the currenr and previous cross 
section.  hi^ may indicate the need for additional cross sectrons. 

Profile #profile 1 

POS iieir s ta  ~ i g n t  s t a  mow ~ r e a  W.P. ~ercenr xydr 
(it] lit1 (cfs) ( s q  ~ L I  (it) con" D ~ P T ~ I ~ L I  

1 LOB 9818.25 9 8 7 5 . 2 5  157.99 3 5 . 6 5  2 8 . 6 2  8 . 2 3  1 .32  
LOB 9 8 7 5 . 2 5  9912.25 290.95 5 9 . 8 6  37.01 15.15 1.62 
LO8 9912.25 9 9 4 9 . 2 5  205.86 48 .64  37.01 10.72 1.31 
LOB 9949.25 9 9 8 6 . 2 5  9 4 . 4 6  1 0 . 5 9  17.33 4 . 9 2  0 . 8 3  
Chan 9 9 8 6 . 2 5  9 9 8 9 . 7 3  8 2 . 8 3  11.69 3.56 4.31 3 . 3 6  
Chan 
m a n  
Cham 
Cham 
m a n  
Chan 
ROB 
ROB 
ROB 

warning: m e  energy equation could nor be balanced ~ i t n i n  me specriled number of iterations. i he 
program selected the water surface that had me least amount of error between computed and 
assumed values. 

warning; m e  energy lass was greater than 1.0 f r  10.3 m i .  hetween the current and previous cross 
~ection.  his may indicate me need tor additional cross sections. 

warnmg: ouring the standard step iterations, when the assumed water surface was set equal to critical 

0 
depth, the calculated water Euriace came back below critical depth.  This indicate= that there 
18 nor a valid subcritical answer. s he program defaulted LO critical depth. 

Profile #profile 2 

LOB 
LOB 
LOB 
Chan 
Chan 
than 
m a n  
cnan 
than 
Chan 
ROB 
ROB 

W.P. 
Ifti 

14.21 
37.01 
37.13 
3.56 

warning: d he energy loss was greater than 1.0 re 10.3 m1, between the current and previous crass 
section.  his may indicate me need for additional cross sections. 

CROSS SECTION 

RIVER: C6 
RBIICH: Reach 2 RS: 0 . 2 7 4  

INPUT 
Descriotion: Contluence wrLh X4.3 

., . .  . .,, 
. 1 , I  I . . .  

I -,- i l  r i - 1  i r  . 

Manningla n Values """I3 3 
SLB n Val Sra n Val sra n Val 

9 7 8 7 . 0 2  0 5  4940.77 .05 10045.7 0 6  

FDS o f  Cline Creek Tribufancs. 
FCD i00.5~024, ~ o r k  ~ss i j in icnr  2 
JE FullerN-lydroIo~y & Geomorpholugy, Irtc 



~ a n k  m a :  Left Right ~engtna: left cnannel R ~ ~ I I L  caeff contr. ~ x p a n .  
9990.77 10045.7 1 3 8 . 4 7  1 3 9 . 7 3  175.99 1 . 3  

CROSS SECTION OUTPUT P ro f i l e  #p ro f i l e  I 

E . D .  Elev i f t l  
"el Head i f t l  
W.S. Ele" ifL1 
CIIL W.S. IfLl 
E.G. Slope I f t I f L l  
0 Total i c i e l  
TOP width I ~ L I  
"el ToLal I f t l s l  
Max Chl Dpth l i t 1  
Con". Total i c in i  
Length W L d  l i t 1  
win ch EI i f r i  

2 0 9 8 . 8 0  Element Left OB Channel 
0.50 W e , " - V a l .  0.050 0.050 

2098 .30  Reach Len, l i t 1  119.73 139.73 
F ~ D W  area isa i r i  217.70 137.52 . .  . 
area i sq  i t )  
Flaw i c i s1  
Tap Width i f r l  
avg. "el ,  itrlsr 
~ y d r .  m p t h  i f r l  
Con", i c f s l  
wettea per, t i t )  
Shear i l b l s q  it1 
stream power i l b l i r  
cum volume t ac re . f r  
cum SA l ac ree l  

warning:  he energy lass was greater than 1.0 t r  ( 0 . 3  mi ,  between the current  and previous cross 
section. This may i nd i ca i e  the need for addi t ional  cross sections. 

CROSS SECTION OWPUT Profile i fprof i le  2 

E.C.  lev lit1 2099.13 ~ l e m e n ~  ~ e i r  08 channel  night 08 
"el ~ e a d  i t r l  0 . 8 8  WC. n-val. 0.050 0.050 
W . S .  Elev l i t 1  2098 .56  Reach Len. i f t l  139.73 139.73 139.71 
crit  W . S .  i i r l  2098.61 p i o w  area i s q  f t )  1 1 3 . 4 6  117.10 
E.C. slope i t r l i r )  o.azo615 area i sq  f r )  113.46 117.10 
Q Total i c f s l  1 9 2 0 . 0 0  Flow i c fn l  614.07 1305.93 
TOP Width l i t 1  132.70 TOP Width i f t i  7 7 . 7 7  1 4 . 9 3  
vex ~otal i i r l s l  7.10 nvg. "el .  t f r l s i  5 . 4 1  8.11 
Max Chl Dpfh ifL1 8 3  Hydr. Depth i f t l  1.46 2 .86  
con"  oral i c f s )  13172.3 con" t c fn i  4276.8 9 0 9 5 . 4  
length Wed, irk1 1 3 4 . 7 3  Wetted per. l e t )  7 5 . 4 2  17.78 
 in cn EI i i r r  2093.82 shear i l b l e q  t r i  1 . 8 4  3.50 
hlpha 1 . 1 2  stream power I I b I t r  a1 9.91 2 9 . 0 9  
~ r c t n  ~ o e n  i i r )  2 . 9 1  cum volume ( a c r e - f t l  0.31 0 . 5 8  0 . 0 2  
c f E ~ o s s  ( f r l  0.03 cum SEI [ a c r e s )  

warninm:  he crolis section had to be  extended v e r t i c a ~ v  durinii t he  c r i t i c a l  d e ~ t h  calculations 
warning: The energy loan wan greater than 1.0 rr  ( 0 . 3  mi.  berueen the currenr and previous croaii 

eection. This may indicate  the need tor  additional cross sections. 
warning:  he parabol ic  search method f a i l e d  LO converge on critical depth.  he program wi l l  t r y  the 

cross sec t i on  elicelsecanL method to f ind  c r i t i c a l  depth. 

#pro f i l e  1 

PO6 

W B  
LOB 
LOB 
108 
108 
Chil" 
Chan 
Chan 
cham 
m a n  
cnan 
m a n  
ROB 
ROB 

W.P. 
i f r i  

21.90 
4 0 . 7 8  
40.75 
40.75 
4 0 . 9 8  

8 . 0 8  
8 . 2 2  
8 .04  
7 . 8 5  
7.85 
7 . 8 5  
7 . 8 5  

15.78 
11.25 

mrn ing :  me energy lor.  was greater than 1.0 it ( 0 . 3  ml ,  between the current and previous croas 
s e c t i o n .   his may indicate t h e  need for addi t ional  cross aecr ions .  

P r o f i l e  # p r o f i l e  2 

LOB 
LOB 
Chan 
enan 
Chan 
than 
Chan 
Chan 
Chan 

W.P. 
l i t 1  

38.44 
10.98 

B O B  
8 . 2 2  
8 . 0 4  
7 . B 5  
7 . 8 5  
7.85 
9 . 8 8  

Warning: The croaa seot ion had Lo be extended v e r t i c a l l y  during the c r i t i c a l  depth ca lcula t ions .  
warning: The energy ions was greater than 1.0 f t  10.3 m ) .  between the currenr and previous cross 

s e ~ ~ i o n .   his may indioate  the need f o r  addi t ional  cross sec t i ons .  
warning:  he parabol ic  search method failed to converge on c r i t i c a l  depm. m e  program wi l l  try the  

oroso sect ion s l i c e l s e c a n t  method to f i n d  c r i t i c a l  depth. 

CROSS SECTTON 

FDS c$Clinc Creek Tribsf<~ries, 
FCL, 2005C024, Work Assignment 2 
JE Fuller/Ifydr~~lo~y S Ceomoq,hology, Irlc. 60 



RIVER: C6 
REACH: Reach 3 RS: 0.248 

INPUT 

m n k  S L ~ :   eft Right ~ e n g ~ n s :  Left channel Right CoeEi conrr. Expan 
9987.1210065.16 148 184.27 169 1 3 

CROSS SECTION OUTPUT Profile #profile 1 

F.D. mev lit) 
"el ~ e a d  (it) 
W.S. Elev I t L )  
crir W . S .  lit1 
E.G. Slope l£t/fLi 
Q Total lc is l  
Top Width lit) 
vel Total (itlei 
Max Chl Dpth I f L i  
Con". Total ( c f s i  
length WLd (ftl 
Min Ch 61 lftl 
Alpha 
rrcrn ~ o s s  I ~ L )  
C h E 1065 I f L i  

Channel 
0.050 

184.27 
165.43 
165.43 

1219.33 
82.04 
7.37 
2.02 

7738.0 
8 3 . 7 8  
3.05 

22.56 
2 . 5 5  
0.53 

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

~azning; ~ivided flow computed for tnrs crass-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0 . 7  or greater than 1.4. Thrs may indicate the need for additional cross secCions. 
warning;  he energy lass was greater ihan 1.0 i r  10.3 m). between the current and previous cross 

S ~ C ~ ~ O ~ .  m i s  may indicate the need for additional cross sections. 
warning: nuring m e  standard step iterations, when the assumed waier surface was set equal to critical 

depm, me calcvla~ed warer surface came hack below crl~lcal depth.  his indicates that there 
not a valid subcritical answer. =he program defaulted to critical depth 

B.G. EleY Iff) 
Vel Head lit1 
W.S. Elev lit) 
crir W.S. lit) 
E.G. Slope lff/ftl 
Q Total icisr 
Top Width Ifti 

Element 
wr. n-"ill. 
Reach Len. l f L 1  
m o w  iirea (nq f r i  
area (sq ftl 
Flow 1Cf.i 
Top Width l f t l  
aug. "el. ( f r i s )  
Hydr. Depth I f L I  
Con". l c f s i  

Channel 
0.050 

184.27 
203.56 
203.56 

1 5 8 6 . 6 3  
82.04 

7 . 1 9  

warning: =he energy equation could not be balanced wirnin m e  specified number of iterations.  he 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warnin-: ~ivided f low cornouted for this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less ihan 

0.7 or greater inan 1.4, m i e  may indicate the need for additional cross sections. 
warning: me energy loas was greater rnan 1.0 r t  (0.3 m ) .  between the current and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: mring the standard step iterations, when m e  assumed water surface was set  equal eo critical 

denth. the calculated warer surface came back below critical demn. mia indicates that there 
is'nor a valid subcritical answer. m e  program deiaulced LO critical depth. 



LOB 
LOB 
LOB 
LOB 
108 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

(ELI 
9778.97 
9831.01 
9 8 8 3 . 0 5  
9 9 1 5 . 0 8  
9987.12 
9 9 9 8 . 8 4  
10010.56 
10022.28 
10034.00 
10046.72 
10057.<4 
10059.16 
10074.92 
10080.69 

i aq  ELI 
10.51 
1 1 . 6 2  
81.6'1 
2 4 . 0 2  
16.16 
35.41 
14.90 
10.95 
16.91 
29.49 
1 2 . 5 8  
25.14 

5 . U  
2.21 

(ELI 
2 7 . 4 7  
5 2 . 0 5  
5 2 . 0 6  
47.47 
43.06 
12.87 
11.97 
ll."Z 
11.80 
11.76 
11.74 
11.91 

5 . 7 8  
5.81 

warning: energy equation could not be balanced within the specified number or iteratione. nie 
program selected m e  water surface mat  had the least amount or error between computed and 
assumed va1uen. 

warning: Divided flow computed tor Lhi. 0rons~necLion. 
Warning: The conveyance ratio (upatream conveyance divided by downstream conveyancel 16 lees than 

0.7 or greatel- than 1.4. This may indicate the need for addiLional cross sectione. 
warning: m e  energy 10s- was greater enan 1.0 ft 10.3 m ~ .  between the current and previous cross 

section. This may indicate the need for additional crose sections. 
warning: ~uring the e~andard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated warer surface came back below cririoal depth. ~ h i a  indicatee that there 
i. not a valid nubcritical answer. The program defaulted LO Critical depth. 

l f t l  l t i l  ( ~ ~ 6 1  isq f t l  l t r l  con" ~e~rhiirl i i r l s j  
LOB 4831.01 9 8 8 3 . 0 5  2 5 9 . 4 8  4 4 . 4 9  2 5 . 9 5  1 1 . 7 4  1.86 5 . 8 2  

2 LOB 9 8 8 3 . 0 5  9935.08 185 .53  48.06 5 2 . 0 1  8.40 0.92 3.86 

warning: 

warning: 
warning: 

warning: 

warning: 

LOB 
cnan 
Chan 
m a n  
m a n  
cndn 
Chan 
cnan 
ROB 
ROB 
ROB 

?he energy equation could not be balanced within the epecified number of iterations. The 
program selected the warer surface that had the least amount of error between computed and 
aenume.4 values. 
~ivided flow computed car this croas-section. 
m e  conveyance ratio (upstream conveyance divided by downatream conueyance~ is less than 
0 . 7  or qrearer than 1.4. ~ h i a  rnay indicate the need for additional crass sections. 
T I I ~  energy loss was greater than 1.0 f r  (0.3 m ~ .  between me current and previous cross 
section.  his may indicate the need for additional cross sections. 
~uring m e  standard step iteratione, when tne aeaumed water auriace waa set equal to ciitioai 
depm, me calculated water surface came back below critical depth.  his indicates that there 
is not a valid aubcrirical answer. =he program defaulted to critical depm. 

CROSS SECTION 

RIVER: C6 
REACH: Reach 3 R S :  0.213 

INPUT 
Deecriorion: 7th Srreer 

CROSS SECTION OUTPUT Profile #profile 1 

E.G.  lev ifri 2091.64 Element ~ e f ~  08 channel Right 08 

FDS ,~fCCline Creek Tribrrluries, 
F C D  2005C024, Work Assignmetrr 2 
Jli  Fullcr/Hydrolo,qy & Ceonrop/zolo,yy. Inc. 



"el ~ e a d  (it) 
W.S.  Ble" (it1 
crir W.S. (ftl 
E.0 Slope IfLIfii 
O Total (cfsi 
Top Width lfri 
vel Total (ftisi 
Max Chl Dprh IfLi 
Dnv.  Total IcFsi 
Length W L ~ .  lfti 
Min Ch El IfLi 
Alpha 
~ r c ~ n  ~ o s s  (iri 
C B E 1066 Ifti 

W L .  n-Val 
Reach Len. Ifti 
Flow Area lsq it1 
area lea fii 

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
 roara am selected the water surface that had the least amount of error berween cornouted and . - 
aSsume.4 values. 

Warnlng: The energy lose was greater than 1.0 ft ( 0 . 3  mi, between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: mring the standard ~ ~ e p  iterations, when the assumed warer surface was s e t  equal LO crrt~cal 
depth, the calculated warer surface came back below critical depth. =his indicates inat there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTCUT Profile #protile 2 

E.G. =lev I F L ~  2094.14 ~lernenr &eft OB channel night 08 
Vel Head lfti 0.96 W t , n - V a l .  0.052 0.050 0 . 0 6 5  
W.S.  lev lfti 2093.24 ~ e a c n  =en. lrri 191.70 200.65 212.30 
Crif W . S .  (ELI 2093.24 Flow Area lsq it) 171.21 170.83 23.43 
E.C. slope I ~ L / L L I  0.009170 Area leq rci 171.21 170.82 2 3 . 6 3  
Q m e a l  (cfsi 2210.00 plow (cfsi 5 6 7 . 5 6  1555.61 86.83 
TOP ~ i d ~ h  ICLI 166.92 TOP width (fri 1 2 8 . 5 0  29.09 9.33 

"el Total lfL/sl 6.05 AVg "el. lfi/si 3.31 9.11 3.71 
M ~ X  011 D P L ~  I ~ L I  6.49 xydr ~eptn ifti 1.33 5.87 2.51 
Con" Total IcfSi 23077.9 Conv. lcisi 5926.8 15244.4 906.7 
Length W L ~ .  lit1 197.90 Wetted Per, lit1 130.89 29.85 10.63 
 in cn EI ~rti 2 0 8 6 . 7 5  shear Ilblsq it) 0.75 1.28 1.26 

alpha 1.69 Stream Power Ilblit s) 2.48 29.84 4.68 
PrCLn LOSS Ifti 2.35 Cum Volume lacre-it1 1.19 1.99 1.17 
C i B LOSS Ifti 0.00 Cum SEI lacreal 0.73 0.30 0.24 

warning: ~ n e  energy equation could not be balanced within the specified number of iterations. =he 
program used critical deprn for the warer surface and continued on with me calculations. 

warning:  he cross section had LO be extended vertically during the crrrical depth calculations. 
warnina:  he enera" lose was greater than 1.0 it (0.3 mi. between the current and previous cross 

warning: 

warning: 

POS 

LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Cham 
cnan 
m a n  
Chan 
Chan 
ROB 
ROB 
ROB 

warning: me energy not be balanced within the specified number of iterations. m e  
program selected m e  "arer surface that had the least amount of error between computed and 
assumed values. 

warning: me ="ergy loss was greater than 1.0 fr 10.3 m). between m e  current and previous cross 
section. ~ h i a  may indicate the need for additional cross sectronr;. 

warning: mring the atandaid step iterations, when me assumed water surtace was see equal r o  critical 
depth, the calculated warer surface came back below criricai depm, m z s  indicates that there 
is not a valad ~ubciiiicai answer. The program defaulted Lo crlclcal depth. 

Profile #profile 2 

POS =eft ~ r a  ~igni s r a  n o w  ~ r e a  W.P. percent xydr velocity 
lft) Ifti [cfsl (sq it) (it1 con" oeptnlfri lrt/si 

I LOB 9838.21 9 8 8 6 . 6 4  221.65 59.21 3 3 . 5 5  10.03 1.87 3 . 7 4  
2 108 9 8 8 6 . 6 4  9 9 3 5 . 0 7  171.99 52.49 4 8 . 4 1  7 . 7 8  1.08 3 . 2 8  
3 LOB 9935.07 9983.50 173.93 5 9 . 5 1  48.89 7 . 8 7  1.23 2.92 

Cham 4983.50 9 9 8 7 . 5 6  158.38 2 0 . 0 4  4 . 2 9  -1.17 4 .82  7.90 

m a n  9 9 8 7 . 6 6  9991.81 199.17 2 2 . 9 0  4 . 2 3  9.03 5 . 5 1  8.71 
Cham 9991.81 9 9 9 5 . 9 7  221.57 24.72 4 .37  10.03 5 . 9 5  8.97 
Chan 9991.97 10000.12 260.09 26.66 1.16 11.77 6.41 4.75 

FDS of Ciine Cmck Tributaries, 
K D  2005C024, Work Assi~nn~ent 2 
JE Fuiie,i'Hydrolo,qy & Grornor)~hology, lac. 63 



Chall l O O O 0 l Z  10004 .28  2 6 2 . 6 5  2 6 . 8 2  4 . 1 6  11.88 6.41 
Chan 10004 .28  lOOOB.43 2 5 6 . 4 1  2 6 . 4 4  4 . 1 6  1 1 . 5 0  6.16 

10 Chan 10008.43 10012.59 191.01 23.25 4 . 4 8  8.91 1.60 
11 ROB 10012.59 10016.07 5 9 . 6 2  13.50 1 . 8 4  2 . 1 0  3 . 8 8  
12 ROB 10016.07 10019.15 21.02 7.83 3 . 8 4  1.09 2.25 
13 ROB 10019.15 10021.03 3.19 2.10 2 . 9 5  0.14 0 . 8 8  

warning: The energy equation could not be balanced wirnin the npecified number of iterations. Tile 
program used critical depth for the warer surface and continued on with the calculations. 

warning:  he cross section had LO be extended vertically during the critical depth caiculariono. 
warning:  he energy l o s o  was greater than 1.0 rr  10.3 mi. between the current and previous crooa 

section.  his may indicate the need for additional CTOSB eectione. 
warning: ~uring me standard step iterations, when the assumed water surface was s e t  equili to critical 

depth, me calculated water surface came back below critical depth. ~ h i n  indicii~en char there 
is not a "illid subcritical answer. The program defaulLed t o  critical depth. 

warning: me parabolic search metnod rai lea  to converge on critical depth.   he progran~ will try the 
oraso section n l i c e l ~ e w n ~  metnod LO find critical dep~h. 

CROSS SECTION 

R I V E R :  C6 
R E X H :  Reach 3 RS: 0.175 

Description: 
station ~ l e v a ~ i o n  ~ a ~ a  num- 48  

SLa Elev SLa Elev SLa Elev SLa Elev SLa Elev 
9 7 5 5 . 4 0 2  2040,334759,402 20'10,39770,862 2090.269775.412 2090.279792.112 2090.16 
4800.742 2090.099801.232 2090.099801.582 2090.089805.972 2089.979806.632 2 0 8 9 . 9 4  

Manningme n Values nu",= 
S L ~  n vai S L ~  n val S L ~  n va l  ~ t a  n "a, sra n val 

9 7 5 5 . 6 0 2  ,039792,112 ,0559906,772 0 3 5  9 9 5 6 . 7 5  0 5 9 9 6 8 . 8 0 2  . 0 6  
9978.422 ,0510006.72 , 0 6 5  

~ a n k  S L ~ :  l e f t  night ~ e n g ~ h s :  =eft channel Right coeff contr. ~xpan 
9978.421000672 215.13 Zl8.88 223.76 1 . 3  

CROSS SECTION OUTPUT Profile Wprofile 1 

E.D. Elev IfLi 
Vel Head Ifti 
W.S.  Elev IfLi 
crir W.S. (fti 
E.D. slope ~itliri 
0 Total 1Cf.i 
Top Width IfLi 
"el Total IfLIai 
Max Chl Doth i f t i  . . .  
COO". Total (OiSi 
Length wto. ( i ~ i  
 in cn EI lrti 
Alpha 
FrcLn Loss (£ti 

8969.2 7 6 2 7 . 8  4 9 7 . 2  
218.31 Wetted Per. IfLi 159.52 28.52 10.99 
2084.98 Shear IIbIsq fti 1.49 3.90 1.57 

1.32 Stream Power (IbIfL oi 7.58 36.08 6.11 
1.31 Cum Volume lacre-fti 0.82 1.25 1.14 
0.02 Cum SA (acres) 0.50 0.17 0.25 

Warning: The energy equation oould not be balanced ~itnin the specified numher of iteraLians. The 
program used critical depth for the water suitace and con~inued on with the calculations. 

warning: The energy loss was greater than 1.0 fL 10.3 mi, between the current and previous croea 
section. ~ h i a  may indicate the need tor additional cross sections. 

warning: ~uring the standard atep iterations, when the assumed water surface was set equal LO critical 
neoth. the calculated water nurfaoe oame back below criticai moth. ~ h i a  indicatee that  there 

~ ~ ~ 

is not a valid s u b c r i i i c a ~  answer.  he program defaulted to critical depth 

CROSS SECTION OUTPUT 

E.C. =lev ifri 
Vel Head Ifti 
W.S. EleY Ifti 
crit W.S. lit) 
E.C. slope lirlfri 
o Total icfsi 
TOP Widen ifri 
"el Tors1 iirle) 
  ax chi ~ p t h  ifri 
con". Total icfsi 
~eng~ix wtd, ifri 
i in ch  ~1 (it) 

Profile #profile 2 

2090.67 Element 
0 . 9 8  W t .  "-Val. 

2089.69 Reach Len. Ifti 
2 0 8 g . 6 3  FIOW ~ r e a  (sq fri 

0 . 0 1 5 n 8  area isq it) 
2210.00 Flow ICLS) 
134.11 TOO Width i f L i  

17516.6 con", icisr 
218.54 Wetted per ,  lit) 

2 0 8 1 . 9 8  Shear Ilblaq €ti 
1.20 Stream Power ilblft ai 
3.34 cum "Olume iacre-fLi 
0.03 Cum SA (acres) 

warning: me energy equation could not be halanoed within the specified number of iteratione. The 
program "eed critical depth for the water surface and continued on with the ciilcularione. 

FDS of Cline Creek Tribufuries. 
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~ 

10 ROB 10039.92 10060.54 3 5 . 7 5  15.90 2 0 . 7 0  1.66 0.77 
11 ROB 10060.59 10081.27 132.81 31.21 20.76 6.01 1.51 
12 ROB lOOBl.27 10101.941 23.16 5.17 5.10 1.05 2.57 

warning: 

warning: 

The energy loss was greater than 1.0 ft (0.1 m i ,  between t h e  current and previous crass 
section.  his may indicate m e  need for additional cross sections. 

CROSS SECTION 

RIVER: C8 
RBIICH: Reach 1 RS: 2.919 

INPUT 
DescriDtion: 
s r a ~ i o n  ~leva~ion ~ a t a  

Sta Elev SLa 
9 9 2 4 . 7 4 3  2 3 9 7 . 4 9 9 9 3 4 4 5 5  
9968.263 2390.539973.183 
9982.123 2388.259986.233 
9 9 9 3 . 0 2 3  2 3 8 5 . 5 8 9 9 9 5 7 3 3  

~ a n k  %a: left R L ~ ~ L  Lengths: =eft channel Right coeii contr. ~ x p a n  
9982.1210018.72 154 .75  162.83 169.6 1 3 

CROSS SECTION OUTPUT Profile #profile 1 

E.O.  lev l i t 1  2 3 9 2 . 8 4  Element left OB channel ~ i g h r  OB 
"el m a d  i f t i  1.18 WL.  n ~ v a l .  0.060 0 . 0 5 5  0.065 
W.S. =lev l i t 1  2 1 9 1 . 6 6  ~ e a c n   en. ( f r i  114.75 162.83 169.60 
crrr  W.S. l i t )  2391.66  law area (sq f t i  3 5 . 2 2  188.26 1oz.51 
B.G. Slope I i t l fL i  0.014709 Area (sq  ft) 35 .22  188 .26  1 0 2 . 5 1  
Q lcfsl  2 2 8 0 . 0 0  Flow 1Cf.l 119.71 1811.85 325 .44  
TOP width i f r i  142.41 TOP width ( f t i  22.95 36.60 8 2 . 8 6  
Vel Total ( f t l s l  6.99 L v g .  Vel. I f t i e )  3.97 9 . 6 4  3.18 
wax cu ~ p r n  ( f t i  3 xydr Deprn ( f t i  I.S+ 5.14 1 . 2 4  
Con" Total tcfs) 18799.3 Conv (CfSi 1152.0 14911.8 2 6 9 1 . 6  
~ e n g ~ h  wed. l f r i  162.39 wetted per. ( f t i  23.21 3 7 . 3 3  81.28 
 in ch EI ( f r i  2 3 8 5 . 5 3  shear i lb /sq  f t i  1 . 3 9  4 . 6 3  1.13 
alpha 1 .56  Stream Power I l b l f t  s l  5.53 4 4 . 6 1  3 . 6 0  
~ r c t n  ~ o s s  I ~ L I  2.51 cum volume (acre-it) 62.02 48.99 25.11 

c & E ~ o a a  ( f t i  0 . 0 2  cum SA (acres)  30.32 11.45 1 6 . 4 6  

~arning:  he energy equation could nor be balanced within the specified number of iterations. =he 
~rogram selected me water surface rhar had the least amount ai error between camDuted and 
~ - 
assumed values. 

Warning: The energy loss was greater rhan 1.0 fr  (0.3 mi. between the current and previous cross 
section. This may indicate the need tor additional cross section.. 

warning: During me standard step iterations, when the assumed water surface was set equal to critical 
depth, me calculates water surface came back below critical depth. This indicates rnar there 
ia nor a valid subcr~~ical answer.  he program defaulted ra critical depth. 

CROSS SECTION ODTPUT Profile tigroiile 2 

E . C .  Eiev l f t l  
"el Head IfLi 
W . S .  Elev I f t i  
crir W . S .  IfLi 
E . C .  Slope lfL/fil 
Q Total lc fs ,  
Top Width l f t l  
ve l  ( f r l s i  
Max C h l  DpLh I f L i  
Con" Total l c f s i  
Length Wtd. ( f t i  
 in cn EI ( r r i  
alpha 
mctn Loss (fLi 
C h E LO88 ( f t l  

Reach Len. l i t 1  
PIOW area (eq it1 
area lsa E L I  

Shear ( Ib l sq  it) 
stream power I l b l i t  si 
cum volume ( ac r e - i t 1  
Cum S l i  (acres)  

warning: m e  energy equation could not be balanced within the specified number of iterations. i he 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning:  he energy loss was greater rhan 1.0 it 10.3 m1. between me current and previous cross 
section.  his may indicate the need tor additional cross sections. 

warning: ~uring m e  standard step iterations, when the assumed water surface was set equal to critical 

FDS of Cline Creek Tribuiun'es, 



depm, m e  calculated warer surface came back below critical depth. This indicate0 that there 
ie nor a valid i l u D c r i L i c a l  answer. The program defaulted to critical depth. 

Profile #profile 1 

PO0 Left SLa Right S t a  Flow Area W.P.  Percent Hydr Velacity 
lit1 Ifel (crsi lsq ~ L I  Ifti con" oeprhtrri ~tr/s) 

I LOB 9959.17 9 9 7 0 . 6 5  17.07 8 . 2 4  11.55 0.75 0 . 7 2  2 . 0 7  

2 LOB 9 9 7 0 . 6 5  9982.12 1 2 2 . 5 5  26.98 11.55 5 . 3 8  2 . 3 5  4 . 5 5  
3 m a n  9982.12 9987.35 194.49 23.31 5.50 8 . 5 1  4 . 4 6  8.34 

Chan 9 9 8 7 . 3 5  9 9 9 2 . 5 8  311.68 30.45 5 . 3 8  1 3 . 6 1  5 . 8 2  10.23 
m a n  9 9 9 2 . 5 8  9997.81 341.66 31.81 5.23 14.98 6.08 1 0 . 7 4  

5 m a n  9997.81 10003.03 334.61 31.48 5.25 14.68 6.02 10.63 
Chan 10001.03 10008.25 271.96 2 7 . 8 7  5 . 2 9  11.91 5.31 9 . 7 6  
"ha" 
Cham 
ROB 
ROB 
ROB 
ROB 

Warning: The energy equation could nor be balanced within the speoified number of iteration.. The 
seiected the water surface that had the least amount of error between computed and 

warning: m e  energy loss was greater than 1.0 it 10.3 mi, between the current and previous cross 
section. ~ h i a  may indicate the need for additional cross sections. 

warning: ~uring the standard s tep iterations, when the assumed water surface was set equal to critical 
depth, the calculated warer surface came back below critical depth.  his indicate0 that there 
i a  not a valid subcritical answer. s he program defaulted LO ~ r i ~ i ~ a l  depth. 

POB Lett SLa Blghi SLa Flow Area W.P. Percent Hydr Velocity 
lit) lfii lofsi (sq ELI lftl con" ~ e p ~ h l f ~ i  ~fr/a) 

LOB 9g59.17 9 9 7 0 . 5 5  1 7 . 0 1  8.24 11.56 0.75 0.72 2 . 0 7  
LOB 9970.65 9982.12 122.65 2 6 . 9 8  11.65 5 . 3 8  2 . 3 5  4 . 5 5  

5 Chan 9382.12 9 9 8 1 . 3 5  194.49 23.31 5 . 6 0  8 . 5 1  4 . 4 6  8.31 
m a n  9 9 8 7 . 3 5  9492.58 311.68 10.45 5 . 3 8  11.67 1.82 10.23 
~~~~ ~~ 

cnan 
man 
Cham 
Chan 
Chan 
ROB 
ROB 
ROB 

13 ROB 10081.70 10102.70 6 9 . 5 1  25.17 20.15 3 . 0 6  1.27 2 . 7 7  

warning:   he energy equation could not be balanced within the npecitied number of iterations.   he 
nroqram selected me water surface that had the least amount of error between compu~ed and 

-~ 

warning:  he energy iosv was greater than 1.0 it (0.3 mi, between the current and previous cross 
section. This may indicate the need for additional oross sections. 

warning: nuring m e  standard step iterations, when the assumed water surface was set equal to oririoal 
depm, m e  calculated warer surface came back below criticai depth. ~ h i r  indrcares that there 
io nor a ~~b~rirical answer. s he program defaulted LO oriticai depm. 

CROSS SECTION 

RIVER: CB 
REX": Reach 1 

INPUT 

Elev Sta  
2386,519914,739 
2386299939109 
2385,61960,019 

2 3 8 4 , 7 5 9 9 7 2 , 3 0 3  
2 3 8 0 , 4 2 9 9 9 6 , 6 5 9  
238757101119.54 
2 3 9 0 . 0 4  10059.6 

Manning'e n values nu",= 
Sta n Val sra n "81 sra  n Val Sra n Val 

9 9 0 1 . 9 4 9  ,069941,529 ,065 9978.47 .05510009.61 0 6  

Bank Sta: L e f t  Right Lengths: l e f t  Channel Right Coeff Contr. Expan. 
9 9 7 8 . 4 7 1 0 0 0 9 . 6 1  125.28 12'1.45 130.75 .1 . 3  

CROSS SECTION OUTPUT PProiile #profile 1 

E.C. Elev lfti 2388.59 Element left OB Channel Right 08 
Vel Head IfLl 1.38 WL. "-Val. 0.064 0 . 0 5 5  0.060 
W.S. Elev IfLl 2387.20 Reach Len. IELI 126.28 124.45 130.75 
crir W . S .  lfti 2387.20 plow hrea iaq fii 101.33 170.20 11.20 
E.C. slope lfc/iri 0.016240 iirea lsq fri 101.31 170.20 15.20 
Q Total 1cf.i 2280.00 Flow ICEsI 437.45 1776.71 6 1 . 8 1  
Top Width IfLi 107.51 Top Width lit) 67.66 31.14 8.81 
vel irt/a) 7.95 ilvg. "el. ift/s) 4.32 1 0 . 4 4  a . 3 3  
 ax ~ p r n  lrrl 7.21 ~ y d r .  ~eprn lftl 3.50 5 . 4 7  1.73 

FDS ~,fCliwe Creek Tribrrlarics. 
FCD 200.7C024, Work Assi,qnerent 2 
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Con". Total lcfml 11891.2 Con" lcfsl 3432.7 13541.9 516.6 
Length W L ~ .  (it) 129.00 wetted per. (it1 68.13 3 2 . 2 4  9 . 4 6  
 in ch EI lit1 2 3 7 9 . 9 9  shear IIbIsq it1 1.51 5.35 1.63 
~iipna 1 . 4  stream power ilb/it 8) 6.51 5 1 . 8 8  7 . 0 6  
srctn loss (it) 2 . 3 0  cum volume !acre-it) 41.77 4 8 . 3 2  2 4 . 9 0  
C I E LOSS IfLI 0.02 Cum Sa lacresl 30.16 11.33 16.28 

warning:  he energy equation could not be balanced within the specified number of iterations. =he 
program selected the water surface that had the least amount ai error between computed and 
assumed values. 

warninol: w he enerov ioas was arearer than 1.0 it 10.3 m ) .  between the current and orevrous cross -. 
section. m i s  may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when m e  assumed water surface was set equal LO critical 
death. the calculated water surface came back below critrcal deorh. =his indicates that there - . 
is nor a valid subcritical answer. The program defaulted ro crit ical  depth 

CROSS SECTION OUTPUT Profile #profile 2 

F.G. Elev lit1 2188 .59  Element Left OB Channel Right OB 
"e l  ~ e a d  ifti 1.38 Wr. n-val. 0 . 0 6 4  0.055 0 . 0 6 0  
W.S. Elev lit1 2387.20 Reach Len. IfLl 126.28 129.45 130.75 
Crit W.S. IfLl 2387.20 Flow Area lsq fil 101.33 170.20 15.20 
E.C. Slope !fL/fil 0.016240 Area lsq fLl 101.33 170.20 15.20 
o  oral lcfsl 2 2 8 0 . 0 "  Flow lcfsl 437.45 1776.11 65.84 
Top Width IfLl 107.61 Top Width lfL1 67.66 11.14 8.81 
vel  oral I ~ L I S I  7.91 i i v g  "el. ~ftisi 1.32 10.44 4.33 
~a~ cnl opch (rti 7.21 xydr. ~ e p ~ h  lit1 1.50 5.47 1.73 
Con". Total lcfsl 17841.2 Con". lcfsl 3432.7 13941.9 116.6 
Length WLd. IfL) 129.00 wetted Per. lit1 68.13 3 2 . 2 6  9 . 4 6  
 in cn EI I ~ L I  2379.99 shear (~b/sq it] 1.51 5.35 1.61 
alpha 1 . n ~  stream power !lb/fr a1 6 . 5 1  5 5 . 8 8  7.06 
FICfn LOSS IfLI 2.33 Cum Volvme lacre-it1 31.92 51.01 16.04 
C h E LOIS IfLl 0.01 Cum SA (acres1 17.22 11.31 7.67 

warning: m e  energy equation could nor be balanced within the specified number of lrerarians.   he 
program the surface that had the least amount of error between computed and 
assumed values. 

warning: ~ n e  energy loss was greater than 1.0 ft 10.5 mi. between the current and previous crass 
ieCLion. Th16 may indicate the need for additional "1066 secrions. 

~aming: ~urlng the standard siep iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came hack below critical depth.  his indicates that there 
is not a valid subcritical answer. s he program defaulted to critical deprh. 

Profile #profile 1 

POB =eft sra night sra FIOW area W.P. ~ercent ~ y a r  
lit1 lftl !cis1 !so, ftl lit1 ~ o n v  Depthlit) 

LOB 9 9 0 2 . 9 5  9918.05 9.03 4.31 7 . 3 7  0.40 0 . 5 9  
LOB '1918.05 9933.16 24.30 10.40 15.11 1.07 0.69 ~~- 

LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
cnan 
Chan 
Chan 
Chiin 
ROB 

Warning: The energy equation could nor be balanced within the specified number of iterations. The 
program selected me water suriace Lhar had the least amounr of error between computed and 
assumed values. 

warning: m e  energy 106s was greater than 1.0 it (0.3 mi. between m e  current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: mring the standard siep rrerarions, when the asiumed water suriace was s e t  equal to critical 
depm, the calculated water surface came hack helow critical depth. This indicates that tnere 
is "Or a valid svbcriiical answer. The program defaulted to critical beprh. 

Profile #profile 2 

PO15 

LOB 
LOB 

3 LOB 
LOB 
LOB 

6 Chan 
Chan 

8 Chan 
9 cnan 
10 Chan 
I1 Chan 
IZ cnan 
I? ROB 

Area 
lsq ELI 

4.31 
10.40 
14.14 
2 8 . 9 2  
4 1 . 5 5  
15.94 
2 0 . 8 2  
2 5 . 2 8  
2 9 . 6 5  
31.38 
2 5 . 9 3  
19.19 
15.20 

W.P. 
(ftl 
- 1 . 3 1  

15.11 
15.11 
11.21 
15.28 
4.53 
4 . 5 4  
4.58 
4 . 5 2  
4 . 5 2  
4 .78  
4.78 
9.46 

warnmg;  he energy equation could not be balanced within the specified number of iterations. i be 
program selected the water surface that had me least amounr of error between computed and 
a66Yl"ed values. 

warning: m e  energy loss was greater inan 1.0 it (0.3 mi. between the current and prevrous cross 

FDS <fCli,re Creek Tribrrruries, 
FCD 2005C024, Work Awignrnenr 2 
JE FullerilIfydrolo~y & Ceornorphology, Inc 





0 i 
lfii Itti ( c i s )  (sq EL) ( i t )  con" Depthifti 

108 9928.32 9939.65 11.20 5.01 6.40 0.62 0.81 
108 9 9 3 9 . 6 5  9 9 5 0 . 9 8  71.96 16.71 11.35 1.16 1 . 4 8  
LOB 9410.98 9962.31 114.67 22.14 11.36 5.03 1.95 
LOB 
cnan 
cnan 
Chan 
Chan 
Chan 
cnan 
m a n  
ROB 
ROB 

~arning:  he energy equation could not be balanced within the specifled number of iterations.  he 
oromram selected me water surface that had the least amount of error between cornouted and . . 
asaurned values. 

warning: Divided flow computed for LhlS cross-section. 
naming: ~ n e  velocity head has changed by more than 0 . 5  t r  (0.15 mi.  his may indicate m e  need for 

additional cross seceions. 
Warning: The energy loss was greater than 1.0 tt 10.3 m i ,  between the current and PrevioUb Cross 

section. This may indicate the need for additional Cross SeCtiOna. 
Warning: DYring the Standard step iterations, when the assumed water surface was set  equal to critical 

depth, the calculated warer surface came back below critical depth. This indicates rhar there 
is not a valid subcritical answer. The program defaulted Lo crielcal depth. 

crofile "profile 2 

PO5 

LOB 
LOB 
LOB 
LOB 
cnan 
cnan 
Chan 
Chan 

Area 
i s q  FTi 

4 . 8 4  
1 5 . 4 0  
21.80 
1 3 . 3 3  
15.43 
2 5 . 8 5  
3 6 . 2 3  
4 1 . 2 0  

9 Chan lODDl.71 10008.78 408.91 37.22 7.12 17.93 1.30 
10 Chan 10008.78 10015.81 270 .90  2 9 . 0 8  7.12 11.88 4 . 1 4  
II Chan lOOli.81 10022.84 138.90 19.62 7.25 5 . 0 9  2 . 7 9  
12 ROB 10022.84 1 0 0 4 2 . 9 7  19.96 7 . 6 9  17.48 0 . 8 8  0 . 4 1  
13 ROB 10042.97 10063.10 0.86 0.43 1.47 0.04 0 . 4 2  

warning: The energy equation could not be balanced within the specified number of iieratlans, m e  
program used critical depth for the water surface and continued on with the ca~culaiions. 

varning: ~ivided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0.5 i r  io.15 rn). This may indicate the need for 

additional cross secLions. 
Warning: The energy loss was greater than 1.0 i L  10.3 mi. between the current and previous crass 

section.  his mav indicate the need for additional crass aecrions. 
warning: ~uring the standard step iterations, when the assumed warer surface was set equal ro critical 

depth, the calculated warer surface came back below critical depm. This indicates that there 
is not a valid subcritical anewer. m e  program defaulted to critical depth. 

CROSS SECTION 

RIVER: CB 
REaCH: Reach 1 RS: 2 . 8 7 0  

INPUT 
Description: 
seation ~levaiion ~ a t a  "urn= 71 

, I, . / , I  . . .  I.. " I . . ,  ' I  I , I . . ,  . I , . . .  ? 4 
:.I: 5 :' . . . . . I  ,., :> ,. ' 5 . '  . .. . .  . .  , 2 , ' : , ' . i . 
. . , . " i - : < . . . , , 1 ,  3 ;  1 . . . . I, 

- . : I , .  e , ;: i ,I , .. ,... . . . . ,, I . . , . , , ;  ..; :,, c .  - < , . . . . 
. 1 ;  . : :  4 2 :  3 : 3 %  . . 2 ;  "' 1 : ; -  > 3 %  2 , . , , I  

I - , , :  ; ;,;, ,..-,-;. ;, , . . . I  . - 1 ;  1.. , 1 ;  . . . .: ,,. . . , . : : i 

Manningm. n "aluea nu",= 5 
sra n val sra n val sra n val S C ~  n v a l  S C ~  n val 

4895.026 . 0 5  9 9 5 7 . 3 4  ,055 100336 06510112.65 ,05510188.18 . 0 6  

CROSS SECTION OUTPUT Profile #profile 1 

6 . C .  61ev i f t i  2 3 8 0 . 2 8  ~lement leer  oe channel Right OB 
vel wead ( f r )  0 . 3 6  WT.  "-"a=. 0.060 0.055 0 . 0 5 9  
W.S. Elev i f t i  2 3 7 9 . 7 2  Resch L e n .  ifti 224.21 2 2 0 . 8 4  209.86 

FDS of Cline Creek Tributurk* 
FCD 2005C024, Work Assignment 2 
JE Fuller/Hydrology & Geo~riorphulu~y, Inc 



crir W . S .  i f t i  
E.D. slope l i r l i r i  
o Total i c f s i  
~ o p  Width ( i t )  
vel Total i i r l a i  
M ~ X  C ~ I  Dptn i f t l  
can". Total i c f a i  
Length wtd, i f r i  
Mi" Ch E l  i f t i  
alpha 
FlCL" Loss ifL1 
C d E Loss i f t i  

2179.51 Flow Lrea i r q  it1 
0 . 0 2 0 0 2 2  Area i sq  it1 
2280.00 Flaw i c i s i  
261.05 Tap Width i f t i  

1 . 6 3  ~ u g ,  "el. i i r l s i  
0 ~ y d r  Depth ( i t )  

16113.0 Conv i c f s i  
2 1 7 . 2 1  Wetted per. i i t l  

2 3 7 6 . 1 6  Shear i l b l s q  i t 1  
1.13 SLream Power I I b l f L  31 
4.30 Cum Volume l a c r e - f t l  

warning: The energy lose was greater than 1.0 it ( 0 . 3  mi. between me current  and previous cross 
necrion. Thi. may indicate the need for addiLional crose sectiane. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. E I ~ Y  l i t )  a181.19 Element =eft OB channel ~ i g h i  OB 
vel ~ e a d  i i r i  0 . 8 0  w z .  n-val. 0.060 0 . 0 5 5  0.065 
W.S. 61eu i f t i  2380.39 Reach Len, i f t i  224.23 2 2 0 . 8 4  209.86 
crit W . S .  i f t l  plow area i sq  f r i  36.03 207.40 101.41 
E.C. slope i i t l r t i  o o l s s s z  area i sq  i r i  3 6 . 0 3  207.40 101 .41  
Q Total i c f s i  2280 .00  Flow i c l s i  124 .00  15d2.51 513.49 
Top Width i i t l  147.32 Tap Width iEri 34 .65  6 6 . 2 6  $ 6 . 4 0  
vel  oral i i r l s )  6.61 m g .  "el. i i r l s )  3 . u  7 . 9 2  5.06 
wax chi Dprh i f r l  4.23 ~ y d r  ~ e p t n  i i r l  1.04 3.13 2.11 
con". ~ o t a l  i c fa l  15605.6 Con" i c i s l  901.1 1 1 9 6 2 . 7  1711.8 
~engrii W L ~ .  i f t i  220.10 Wetted per. (it1 35.38 66.49 4 9 . 4 9  
 in cn EI i t r i  2376.16 shear i l b l s q  i t )  1.20 3.67 2 . 4 1  
alpha 1.18 stream Power i l b l f t  s i  4 . 1 2  29.08 1 2 . 2 1  
srctn LOB@ i f r i  4 . 5 5  cum volume ( a c r e - i t 1  31.48 49.61 15.78 
C h E LOes i f t l  0.01 Cum S& i a c r e s i  15.89 1 0 . 9 7  7 . 4 9  

warning: me energy loss was greater than 1.0 fr  ( 0 . 3  ml.  between the current and previous crasr 
section.  his may indicate me need for additional crons sections. 

Profile #profile 1 

POD 

LOB 
LOB 
LOB 
m a n  
Chil" 
m a n  
Chan 
Chan 
Chan 
m a n  
ROB 
ROB 
ROB 
ROB 

W.P.  
l i t 1  
6.15 

14.27 
14.30 
9.51 
3.51 
9 . 5 2  
9.47 
9 . 5 0  
9 . 4 9  
9 . 4 9  

4 2 . 2 8  
4 2 . 1 s  
4 2 . 2 0  
3 4 . 3 0  

warning: =he energy loss was greater than 1.0 it 10.3 mi.  between the current and previoue cross 
section.  his may indicate the need f o r  additional croes sections. 

Profile uprofile 2 

POQ ~ e i r  ara ~ i g n i  ~ r a  n o w  area W.P. percent ~ y d r  velocity 
i f t i  i f t l  i c f s i  i sq  i t )  I L L 1  Conv D e p t h i f t i  i f t l ~ l  

1 LOB 9 9 . 5  9938.81 11.41 5 . 2 5  6.81 0.65 0.86 2.84 
2 LOB 9936.81 9953.08 5 4 .  ll 15.31 1 b . 2 7  2.37 1.07 3 . 5 4  
3 LOB 9913.08 9 9 6 7 . 3 4  5 4 . 9 8  15.47 14.30 2 . 4 1  1.08 3 . 5 5  
4 Chan 4467.34 9 9 7 6 . 8 1  1 0 9 . 5 8  1'1.15 9.51 4.81 2.02 5.72 
5 than 9976.81 9986.27 198.51 27.35 9.51 8.71 2 . 8 9  7 . 2 5  
6 m a n  9 9 8 6 . 2 7  9 9 9 5 . 7 4  3 2 2 . 8 1  36.61 9 . 5 2  1 4 . 1 6  3.87 8 . 8 1  

m a n  9 9 9 5 . 7 1  10005.20 373.11 39.89 9 . 4 7  16.36 4 . 2 1  9.35 
8 m a n  10005.20 10014.67 3 0 3 .  I7 31.26 9 . 5 0  1 3 . 3 0  3.72 8.60 
9 than 10014.67 10024.13 201.61 27.91 9.49 9.02 2 . 9 5  7.36 
10 Chan 10024.13 10033.60 1 2 9 . 5 4  21.16 9.49 5 . 6 8  2 . 2 4  6.12 
11 ROB 10011.60 10075.71 4 5 8 . 2 6  8 9 . 0 8  4 2 . 2 8  20.10 2.11 1 . 1 4  
12 ROB 10075.72 10117.84 5 5 . 2 3  12.33 7 . 2 1  2 . 4 2  2 . 8 8  4 . 4 8  

warning: *he energy 106s was greater than 1.0 EL 10.3 m i .  between the current and previous cross 
section. This may indicate the need for additional CTOSB sections. 

CROSS SPCTION 

RIVER: CB 
REIICH: Reach 1 RS: 2 . 8 2 8  

station  levat ti on ~ a r a  "urn- 7 1  
Sea Elev Bra Elev SLa Elev SLa Elev SLa Elev 

9 8 7 0 . 2 5  2 3 7 8 , 8 2 9 8 8 0 , 6 0 4  2376.379881.144 2376.174885.914 2375.719892.784 2374.92 
9900.414 2374.299910.284 2373,899917,814 2171.829922.9d4 2 3 7 4 . 0 6 9 9 2 3 . 5 6 4  2 3 7 4 . 0 6  
P92b.194 2374,069924,424 2374,039926,834 2373.999911.9h4 2373.89934.294 2373.78 



CROSS SECTION OUTPUT Profile #prof i le  1 

6 . 0 .  ~ i e v  ( i t 1  2575.97 Element ~ e f r  OB channel night OB 
Ye1 Head l i t 1  0.75 W L .  n ~ V a l .  0 . 0 6 5  0.055 0 . 0 6 4  
W.S. =lev ( i t 1  2375.21 ~ e a c n  =en. (it1 187.59 1 9 6 . 3 8  204 .66  
~ r i t  W.S. ( i t 1  2371.03 B l o w  A r e a  (sq i t 1  150.26 1 2 0 . 5 8  98.91 
E.D. Slope i f t l f L 1  0.019533 Area i s q  ELI 150.26 1 2 0 . 5 8  98.91 
Q ~ a t a l  l c f s l  2280 .00  Blow (C i s1  655.23 1042.80 181.97 

Top Width l i t 1  1 7 3 . 3 6  Top Width (ELI 94.12 34.62 4 4 . 6 3  
"el  oral ( i t l a 1  6.17 ~ v g .  "el. i i r 1 s 1  4.36 8 . 6 5  5 . 8 8  
Max C h l  ~ p t h  ( f t l  3.94 Hydr. Depth (it1 1.60 3.48 2 . 2 2  
Conv Total ( c f s l  1 6 3 1 3 . 5  Con". (cis1 1688.2 7461.3 4 1 6 4 . 0  
~ e n g m  wtd, ( f r l  195.81 Wetted per, l i t 1  94 .24  34.79 4 4 . 8 3  
Min Ch E l  ( f t l  2 3 7 1 . 2 7  Shear l l b l s 8  it1 1 . 9 4  4.21 2 . 6 9  
Alpha 1 . 2 8  stream Power i l b l i i  s l  8 . 4 8  3 5 . 5 6  15.83 
F ~ C L ~  LOSS ( f t )  4 .35 cum volume i a c r e ~ i r ~  4 0 . 9 6  4 6 . 2 8  2 3 . 5 8  
C & E LOSS l f t l  0.03 Cum Sii ( a c r e s 1  2 9 . 5 0  10.72 1 1 . 3 4  

warning: me energy loas was greater than 1.0 i r  1 0 . 3  m ) .  between m e  current  and previous cross 
m i s  may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev  IfLl 2376 .61  BlemenL =eft OB channel Right OB 
Vel Head ( fL l  1.07 W t . n - V a l .  0.065 0 . 0 5 5  0 .065  
W.S. Elev IfLl 2 3 7 5 . 5 4  Reach Len.  I f f 1  187.59 1 9 6 . 3 8  204.66 
CriL W.S. IfLl 2375.54 F l o w  area (sq f t l  181.21 131.97 2.00 
E.D. Slope I f i I E t l  0.022813 area l s q  i t 1  181.23 131.97 2 .00  
0 Total ( c i s 1  2280 .00  Flow (Cis1 965.50 1309.97 4.53 
Top Width ifL1 129.37 Tap Width l i t 1  94.11 3 1 . 6 2  0.64 
vel T O L ~ I  ( r r l s l  7.23 a v g v e l .  ( f t l s )  5.31 9.93 2 . 2 6  
wax chi nprn ( i t 1  4.27 ~ y d r  ~ e p r n  ( t t i  1 .53  3.81 3.13 
con". ~ o r a ~  i c i s l  1509s.~ conv (cfs~ 6392.1 8 6 7 2 . 9  30 .0  
~engih Wtd. l i t 1  194.41 W e r r e d ~ e r .  (ft) 94.57 31.79 3.77 
MI" ch EI l i t 1  2371.27 Sbear ( l b l s q  f t l  2 .73  1.40 0 .76  
alpha 1.31 stream Power I I b I f L  s l  1 4 . 5 4  13.53 1 . 7 1  
ricrn LOSS l i t 1  4.28 cum voiume ( a c r e - f i l  30 .92  48.75 15.53 

C L E LOSS l i t 1  0 . 0 1  Cum SA ( a c r e s 1  16.55 10.72 7.18 

warning: m e  energy e q u a t i o n  could not be balanced within the specified number of iteratlons.  he 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning;  he cross section had to be extended vertically during the critical depth calculations. 
warning;  he energy loss was greater than 1.0 tr  ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional crass sections. 
warning: ~uring m e  standard step iterations. when the assumed water surface was s e t  e q u a l  to critical 

depm, m e  calcvla~ed warer surface came back below critical depm. = h i s  indicates Lhar there 
ie not a valid subcritical answer. =he program defaulted to critical depth. 

varning: me parabolic search method failed to converge on cr i t i ca l  aepm.  he program will try the 
crass section slicelsecanr method to frnd critical depth. 

Profile #profile 1 

POS Leir ~ t a  Right S L ~  n o w  xrea W.P. percent xydr 
l i t 1  I fL)  (cis) l s q  f t l  IfLl Con" DepThifLl 

LOB 9 8 1 0 . 2 5  9893.15 0.38 0 . 4 3  2.54 0.02 0.17 
LO8 9893.15 9916.05 6 9 . 6 2  23.35 22.93 3.05 1.02 
LOB 9915.05 3 9 3 8 . 9 4  106.10 30.06 22.91 8.65 1 . 3 1  
LOB 
LOB 
Chan 
m a n  
Chan 
m a n  
m a n  
man 
Chan 
ROB 
ROB 

li ROB 10059.48 10079.53 2 . 2 0  1.41 4 . 5 5  0.10 0.31 

Warning: The energy loss was greater than 1.0 fL 10 .3  ml .  be tween  the current  and previous cross 
section. This may indicake The need for additional cross sections. 

FUS ofcline Creek liibutanes, 
FCD 200.5C024, Work Assi~nmenr 2 
JE FFuller/Hydrology & Geomorphology, Inc. 



PO8 Left Sta Riaht Sta Flow area W.P. PelCenL HVdr 

LOB 
LOB 
LOB 
Chan 
cnan 
cnan 
Chan 
Chan 

11 m a n  10009.47 10011.42 2 1 1 . 5 1  20.32 4.97 9 . 2 8  4 . 1 1  
12 CDan 10014.42 10019.16 161.02 17.29 1.00 7.06 1.50 
13 ROB 10019.36 10039.42 4 . 5 3  2.00 3.77 0.20 3 . 1 3  

warning:  he energy equation could not be balanced within the specified number of irerarions. 
program selected the water surface Lhat had the least amount of error between computed and 
asoumea values. 

warning: =he crose section had LO be extended vertically during the crrrical depth calculations. 
warning:  he energy laas was greater than 1.0 ft 10.3 mi, between me current and previous cross 

eecrian.  his may indicate the need for additional cross sections. 
varn ing:  ~uring the standard step iteratione, when me aesumed water surface was set equal to critical 

depeh, the  calculated water euriace came back helow critical depth.  his indicates that there 
is not a valid nubcritical anower.  he program defaulted to critical depth. 

warning:  he parabolic nearcii method failed to converge on critical depth.  he program will try me 
cross aecrian siicelsecanr method to find critical depm. 

CROSS SECTION 

RIVER: C8 
REIICH: Reach 1 RS: 2.791 

INPUT 
Deacriotlon: 
SLaLlOn Elevation Data nume 47 

SLa Elev SLa Elev SLa Elev SLa Elev Sta Elev 

~ a n k  sea; ~ e i t  ~ight Lengths: ~ e i t  channel Right coeff contr. %pan 
998110012.441 2 2 1 . 2  227.79 231.24 .I . 3  

CROSS SECTION OUTPUT 

E . D .  Elev ifti 
Vel Head ifti 
W . S .  =lev ifti 
crrr W.S. ifti 
E.G. Slope (ftlfti 
0 Total ,cis, 
TOP widti ifti 
"el Total ifLlei 
M ~ X  CM Dpm iiii 
"0"". Total ic€ai 
Length W L ~ .  ifti 
 in cn EL irti 
Alpha 
FrcLn loss lfLi 

i e  I 

Element 
WL. "-Val. 
Reach Len. ifti 
Flow Area isq it1 
Area isq iri 
Flow iCfSi 
Top Width ifLi 
avg. "el. ifrlsi 
~ y d r .  ~ e p i h  irti 
Con". icini 
wetted per, ifri 
shear ilblsq fLI 
stream power (iblit si 
cum volume [acre-it) 
cum SA iaoresi 

Channel 
0.055 

227.79 
116.92 
116.92 

1192.10 

warning;  he energy equation could not be balanced within the speoified number of iterations.   he 
program nelec~ed the water surface Enat had the leaat amount of error between computed and 

warning:   he energy loas  wan greater than 1.0 it 10.3 mi. between the current  and previous crass 
section. This may indicate the need for additional crons secLions. 

warning3  ring the standard step irerationo, when the assumed water surface was a e ~  equal LO cr~rical 
aepm, the came back belaw depth.  Tnia indicates that there 
is not a valid avbcri~ical answer.  he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile Z 

E.D. Elev ifti 2372.02 Element Left OB Channel Right OB 
"el ~ e a d  iiri 1.15 W L .  n-val. 0 . 0 6 0  0 . 0 5 5  0 . 0 6 0  
W.S. Elev ifti 2370.87 Reach Len, if21 221.20 227.79 233.21 
CriL W.S. lit) Flow ilrea iaq  fki 95.15 129.57 6 8 . 0 3  
E D .   lope iirliri 0.021277 area isq fti 9 1 . 1 5  129.57 68.03 
0 Total icisi 2280.00 Flow icfsi 496.81 1 2 9 8 . 5 9  484.60 

IWS of Cline Creek l).iDururies, 
FCD 200.7C024, Work Assigwmetrf 2 
JE Ftrllev/lfydmlo~y & Ceomorl~holo,qy, lac. 



Warning: The energy loss was greater 
EeCLion. This may indicate 

Profile #profile 1 

POS left sra 
( f t i  

than 1.0 tt ( 0 . 3  m i .  between the current and previous cross 
the need for additional cross sections. 

Right S t a  
i f L i  

area 
isq it) 

0 . 0 8  
12.24 
27.17 
3 3 . 8 1  
10.96 
14.09 
17.23 
20.49 
2 2 . 0 4  
18.15 
13.95 
8 3 . 3 4  
32.78 

W.P. 
lftl 
1.56 

17.62 
17.59 

LOB 9910.67 
2 LOB 9 9 2 8 . 2 5  
3 LOB 9 9 4 5 . 8 4  

LOB 11953.42 
5 Chan 11981.00 
6 Chan 9 9 8 5 . 4 9  

Chan 9989.98 
8 9 9 9 4 . 4 8  

~arning:  he energy equation could nor be balanced ~itnin the specified number of iterations.  he 
program selected the water surface char had Lne least arnounr of error between computed and 
assumed values. 

warning:  he energy loss was greater than 1.0 f t  (0.3 m ) .  between the current and previous cross 
section.  his may indicate me need for additlanal cross sections. 

warning: ~uring the standard seep iterations. when m e  assumed water surface was set equal to critical 
depth, the calcvlated warer surface came back below critical depth. Thrs indicates that there 
is not a valid subcritical answer. The program defaulted to critlcal depth. 

Profile #profile 2 

POS ~ e i r  S L ~  ~ i g h ~  S L ~  rlow area W.P. percent ~ y d r  
ifti ift) (cis1 isq fti Ifti Con" Depthlit) 

1 LOB 9'110.67 9 9 2 8 . 2 5  1.22 0.71 1.95 0.05 0.45 
LOB 9928 .25  9 9 4 5 . 8 4  6 9 . 8 5  19.31 17.62 3 . 0 6  1.10 

3 LOB 9 9 4 5 . 8 4  9 9 6 3 . 4 2  181.60 3 4 . 2 4  17.59 7 . 9 7  1.95 
LOB 9963.42 9981.00 244.11 40.89 17.59 10.71 2 . 3 3  
~ h a n  9981.00 9 9 8 5 . 4 9  48.04 12.76 4 . 5 5  4.30 2 . 8 4  

6 m a n  9985 .49  9 9 8 9 . 9 8  141.40 15.90 4 . 5 5  6.20 3 . 5 1  
7 Chan 9489.98 9 9 9 4 . 4 8  190.81 19.03 4.55 8.37 4 . 2 4  

Chan 9494.48 9 9 9 8 . 9 7  248.13 22.30 4.55 10.88 4 . 9 6  
9 Chan 9998 .97  10003.46 2 7 6 . 5 0  23.85 4 . 5 8  12.13 5 . 3 1  
10 Cham 10003.16 10007.95 205.21 19.116 4 . 5 9  9.00 4 . 4 4  
11 Cham 10007.95 1 0 0 1 2 . 4 4  1 3 8 . 4 8  15.75 4 . 5 4  6 . 0 7  3.51 
12 ROB 10012.44 10012.32 4 8 4 . 6 0  68.03 24.57 21.21 3 . 2 2  

warning: The energy loss was greater than 1.0 it (0.3 r n l ,  between the current and previous cross 
mi6 may indicate the need f a r  additional cross sections. 

CROSS SECTION 

RIVER: CB 
REACH: Reach I RS: 2 .748  

INPUT 
Description: 
station ~levaiion Data 

Sra Eie" sra 
9918 .408  2367.119953.888 
9 9 8 6 . 9 6 8  2361,799987,738 
10000.76 2360.4 lOODl.8 

~ a n k  ~ t a :  left Right ~ e n g m s :  =eft channel night coeff contr. ~xpan. 
99883210006.29 189.81 3 . 6  196.77 .I . 3  

CROSS SECTION OUTPUT Profile ifprofile I 

FDS of Cline Cmck Tribuh~,ks, 
FCD 2005C024, Work Asrignrnenl2 
JE Fuller/Hydrul~igy & Geonru~~holugy, Inc 



E.C.  lev i t t i  2365.91 ~lernent l e f t  OB channel ~ i g n z  08 
Vel Head ( i t1 0 .89  We. "-Val. 0 . 0 6 0  0.055 0.059 
W.S. Elev i f t i  2 3 5 5 . 0 6  Reach Len. l i t 1  189 .81  1 9 3 . 3 6  1 9 6 . 7 1  
CrlL W.S. i f t i  2 3 5 5 . 0 6  Flow Area iaq t t l  48.18 73.97 2 1 6 . 0 0  
E . D .  Slope I fLI i t i  0.022280 lirea lsq f t i  48 .18  73.97 215.00 
Q To ta l  iCisi 2280.00 Flow icfni 312.18 758.65 1 2 0 9 . 1 7  
TOP ~ i d ~ l l  i f t i  180.36 TOP width ( i t )  20.29 17.97 142.11 
vel T O L ~ I  i r i / s i  5 . 7 4  A V ~ .  "el. i f t l s i  6 . 4 8  10.26 5.60 
Max Chl Dpth ( i t )  4.81 Hydr. Depth i f t i  2 . 3 7  4 . 1 2  1 . 5 2  
Con". Total icfni 15275.0 COnv, ic fs i  2 0 9 1 . 5  5082.6 8100.9 
~ i e n g ~ h  Wtd. (it1 194.81 wetted per, i f t i  20.76 18.24 162.84 
i in ~h EI i f t i  2150.19 Shear i lb lsq  i t )  1.21 5.54 2.10 
alpha 1.26 BLrealn Power i l b l i r  a1 2 0 . 9 2  57.85 11 .77  
F I C L ~  ~oeli i f t i  3 . 8 7  cum volume i a c r e ~ i r ]  40.17 4 5 . 2 5  2 2 . 1 9  
c h E ~ o s s  i f t i  0.02 cum sx iacreni 2 8 . 9 9  10.44 1 6 . 5 7  

warning:  7% energy equa t ion  could nor be balanced w i t h i n  t he  s p e c i f i e d  number of i t e r a t i o n s .   he 
Dragram wed c r i t i c a l  d e ~ i h  for  the warer auriace and cont inued  an with me calculationr. . - 

warning:  Divided flow compute* for this c r o n s ~ s e c i i o n .  
warning:  energy l o a s  was greater than 1.0 i r  10.3 m ~ .  between me current and previous cross 

eection. ~ h i a  may i n d i c a t e  the need for a d d i t i o n a l  croas e e c i i o n a .  
warning:  ~ u r i n g  rile standard s t ep  i t e r a t i o n s ,  wnen me assumed water euriace was set equal to critical 

d e p ~ h ,  the calculated warer surface came back below critical depth. =his indicates that rhere 
i o  not a v a l i d  s u b c r i t i c a l  anewer. The program defaul ted  to c r i t i c a l  depth .  

CROSS SECTION OUTPUT Profile i tprof i le  Z 

E.D. m e v  (it) 
"el Heaa i f t l  
W.S.  Elev i f t i  
crit  K.8. i f t )  
E.D. Slope i i i I i L 1  
Q Total i c f s l  
TOP ~ i d i i ~  iirl 
vel Total i i i l e l  
xax chi  Durn ( f r )  
con". Total i c f s ~  
Length Wtd, i i t i  
s in cn EI i r e ]  
Alpha 
ween L O ~ S  i f t i  
C i E Lo88 iiLi 

Flow area ieq it) 
iirea isq f r l  
Flow ICtS) 
TOP Width i t t i  
hug. "el i f r l s i  
Hydl. Depth iiL1 
Can", icis1 
Wetted P e r  l i t 1  
shear i l b l sq  it) 
S t r e a m  Power ( I b l f t  
cum Volume ( a c r e - t t  

Channel 
0.055 

1 9 3 . 3 5  
8 5 . 4 5  
8 5 . 4 5  

9 8 2 . 2 6  
17.97 
11.50 
4.76 

5463.1 
18.24 

6 . 7 6  
77.65 
47.60 
10.44 

Right OB 
0.064 

196.77 
140.52 
1 4 0 . 5 2  
8 3 4 . 5 2  

6 0 . 1 1  
1.94 
2.31 

5451.0 
6 4 . 3 9  
3.15 

1 8 . 6 9  
14.81 

7 . 1 1  

warning:   he energy e q u a t i o n  could not  be balanced w i t h i n  rim s p e c i f i e d  number of iterations.   he 
program used critical depth for me warer surface and conti~ived on wi th  the calculations. 

warning; m e  croes section ihad LO be extended v e r t i c a l l y  dur ing  me c r i t i c a l  depth calculations. 
warning: The energy 1oee  wae g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  mi. between me current and previous crass 

section. ~ h i o  may i n d i c a t e  me need for a d d i t i o n a l  crose sec~ionn. 
warning: ~ u r i n g  the standard step i t e r a t i o n s ,  when me assumed warer surface was set equal to c r i i i c a l  

depth, t i l e  calculated warer surface came back below c r i t i c a l  depth. ~ h i n  i n d i c a t e s  t h a t  rhere  
i n  not a v a l i d  s u b c r i t i c a l  answer.  he program defaul ted to c r i t i c a l  d e p t h .  

warning:   he p a r a b o l i c  search method f a i l e d  LO converge on c r i t i c a l  depth.   he program w i l l  t r y  t h e  
croen s e c t i o n  a l i c e l s e c a n t  method to Find critical depth. 

P r o f i l e  #prof i le  I 

POB =eft ~ t a  ~ i g n r  s t a  FLOW hrea W.P. percent ~ y d r  v e l o c i t y  
( E L I  i t t i  ic rs i  (sq f ~ i  ( f r )  con" ~ e p t h i f t )  i i r l s i  

1 LOB 9964.39 9 9 1 0 . 3 1  1.41 0 . 8 5  2 . 4 5  0.06 0 . 3 6  1.61 
2 108 9970.17 9 9 7 6 . 3 6  4 5 . 1 2  9.94 6 . 2 7  1 . 9 8  1.66 4 . 5 4  

3 108 9 9 7 6 . 1 6  9982.31 125.11 18.08 6 . 0 5  5.44 3 . 0 2  6 . 9 2  
LOB 11982.34 9988.32 146.53 19.31 5 . 9 9  6.16 3 . 2 3  7 . 2 8  
man 9 9 8 8 . 3 2  9990.89 84.52 g.11 2 . 5 9  3.71 3 . 5 5  9.28 

6 cnan 9990.89 9993.45 9 7 . 7 4  9 . 9 4  2 . 5 9  4 . 2 9  3 . 8 ,  3 . 8 4  
7 Chan 9 9 9 1 . 4 5  9 9 9 6 . 0 2  1 1 1 . 7 8  10.77 2 . 5 9  4 . 9 0  4 . 2 0  1 0 . 3 8  
8 Chan 9446.02 9 9 9 8 . 5 9  125.51 11.60 2 . 5 9  5 . 5 5  4 . 5 2  10.91 

9 Chan 9 9 9 8 . 5 9  1 0 0 0 1 . 1 6  135.10 1 2 . 1 8  2.62 5.97 4.74 11.17 
10 Cham 10001.16 10001.72 ll3.55 10.45 2 . 6 1  d.98 4.27 10.37 
11 Chan 10001.72 1 0 0 0 6 . 2 9  8 8 . 4 2  9 . 4 3  2 . 6 4  3 . 8 8  3 . 6 7  9 . 3 8  
12 ROB 10006.29 10042.01 241.76 5 6 . 4 9  35.92 10.60 1.53 4 . 4 4  
13 ROB 100d2.01 10077.74 560.10 8 2 . 4 2  3 5 . 8 4  2 4 . 5 7  2.31 6 . 8 0  
14 ROB 10077 .74  1 0 1 1 3 . 4 6  3 6 9 . 3 6  6 2 . 6 9  3 5 . 8 7  1 6 . 2 0  1 . 7 5  5 . 8 9  
15 ROB 10111.46 10149.19 32.30 12.74 21.91 1.42 0.59 2 . 5 4  
16 ROB 1014g.19 10184.91 5 . 6 6  1.67 3 3 . 3 0  0 . 2 5  0 . 2 8  1.54 

warning;   he energy equation couid not be balanced within t h e  o p e c i i i e d  number of iterationn.   he 
nroqram used c r i t i c a l  degth for  the  warer auriace and cont inued  on with the c a l c u l a r i a n n .  . - 

Warning: Divided flow computed for  this croas-section. 
warning:  he energy loss was g r e a t e r  than 1.0 f r  10.3 mi, between t h e  current and previous orosa 

s e c t i o n .  ~ n i s  may i n d i c a t e  the need for a d d i t i o n a l  cross s e c t i o n s .  
warning:  nur ing  the standard =rep i t e r a t i o n e ,  wnen the assumed warer suriace was set equal LO critical 

depth, the calculated warer surface came back below critical depth. = h i s  i n a i c a r e a  t h a t  rhere 
is not a v a l i d  s r i b c r i r i c a l  answer. The program defaulted to c r i t i c a l  depth. 

Profile # p r o f i l e  2 

PO@  eft sea ~ i g h ~  S L ~  n o w  lirea w.e percent ~ y d r  velocity 
i f t i  ifL1 icfs l  isq € t i  i f t l  Con" Depthi f t i  I f t l s l  

I LOB 9 9 6 6 . 1 9  9 9 7 0 . 3 7  6 . 7 7  2.15 3.09 0 . 3 0  1 . 0 0  2 . 8 8  
2 LOB 9 9 7 0 . 1 7  9 9 7 6 . 3 6  8 0 . 5 3  11.76 5 . 2 7  3.53 2.10 5 . 8 5  
I LO8 9916.16 9 9 8 2 . 3 4  178.81 21.gO 6 . 0 5  7 . 8 4  3 . 5 5  8.17 

,.On 998214 9 4 8 8 . 1 2  197.11 23.13 5 . 9 9  8 . 6 5  3 . 8 7  8 . 5 2  -.- ~~~ ~ 

5 Chan 9 9 8 8 . 3 2  9 9 9 0 . 8 9  113.55 10.71 2 . 5 9  4 . 9 8  4 . 1 9  10.57 



Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number of iterations.  he 
program used c r i t i c a l  depth f o r  the water surface and continued an with the c a ~ c u ~ a r i o n ~ .  

warning:  he cross section had to be extended vertically during the critical depth calculations. 
marning:  he energy loss was greater than 1.0 it 1 0 . 3  ml. between me current  and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: nuring the standard step iterations, when me assumed water surface was set eqval to critical 

depth, the calculated water surface  came back below critical depth.   his indicates that there 
i s  not a va l id  subcritical answer.  he arosram defaulted LO critical deoih. . - 

Warning: The parabolic search method failed Lo converge on critical depth. The program will try Lhe 
cross section ~ l i c e l s e c a n t  method to find critical eeptn. 

CROSS SECTION 

RIVER: "8 
REACH: Reach 1 RS: 2.711 

INPUT 
Descr1i)iion 
SLaLiOn ElevaLion Data 

SLB =lev sra 
9948.881 2165889412371 

,, , , , 1 ,  . . . ,- .,. . . I  I ' . - 1  .:1 1 - I.<; - -  
. . 2 "i . : i .  . . I  1 - 4  . . . . ' ' .  . . , ,  : 5 . : I . .  I . .* :  -: 

~. . < .  ., 1 .  7 . .  r . : . 1, 1 : :  . : ' .  I .  I ,  . . *<  

Manningla n Values nu",= 5 
sta n v a l  sra n v a l  sra n vai S L ~  n val ~ t a  n "a1 

9 9 4 8 . 8 8 1  , 0 6 5  9 9 8 7 . 7  ,0551001404 0610101.65 ,055 10116.7 . 0 6  

B ~ ~ X  sta: R ~ ~ ~ I L  ~ ~ ~ ~ r h ~ :  'eft channel ~ i g h t  coeii contr. ~ x p a n  
9987710014.03 184.92 189.71 196.61 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev l f t i  
"el ~ e a d  i f r l  
W . S .  Ele" (fLi 
crit W.S. ( £ t i  
E D .  slope i f t l f r i  
Q Total i c t s i  
Top Width I f t i  
vel Total l f t i s i  
xax chi oprn ( f t i  
corn.. Total ( c f s i  
Length Wtd, ifLi 
 in CD ~1 ( f r i  
Alpha 
Frcrn ~ o s s  ( P L I  
C h E LOBS ifLl 

warning: m e  energy loss was greater than 1 . 0  f t  10.3 mi. between the current  and previous cross 
aecrion. This may indlcate the  need for addi t ional  cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

6 . 0 .  EleY ( i t 1  
"el ~ e a d  i f t i  
W.S. Elev (Eel 
CriL W.S.  (Eil  
6 . 0 .  Slope I i t I fL l  
ii Total (cfs) 
TOP Width I ~ T I  
ve l  Total i i r l s i  
wax chi Doril ,fti 

2161.85 Element 
1.25 W t .  = - V a l .  

2360.61 =each =en. ( f r i  
m o w  iirea (sq  f r i  

0.021357 area lsq f t l  
2280.00 F l o w  icfs i  
107.02 Top Width I F L i  

7 . 8 2  Lvg. Vel. ( fL l s )  
6.29 Hvdr DeDLh i f L i  . . 

con" rarai tcfsi  
Length W L d  (fLl 
 in cn sl l i t )  
Alpha 
FrCLn LOSS I t L i  

. . .  
Con" ICf+l 
Wetted ~ e r .  i f r i  
shear ( l b l sq  i t) 
stream Power IlbliL si 
cum volume ( ac r e - f r i  

warning: me energy lass was greater than 1 . 0  fi 10.3 mi. between the current and previous cross 
section. m i *  may indicate the need for additional crass sections. 

FDS of  Cline Cmek Pibrrmries, 
FCD 2005C024, Work Assi~nnient 2 
JE Fuller/Hyd,nio~y & Geomorplmlu~y, Inc 



PO6 

LOB 
LOB 
LOB 
cnan 
m a n  
Chan 
Chall 
cnan 
cnan 
Chan 
ROB 
ROB 
ROB 

~ e f ~  S L ~  R i g h t  sra 
i fL i  i fLi  
9 9 6 4 . 4 1  9972.17 
9912.17 9 9 7 9 . 9 4  

Area 
i s q  E L I  

0 . 0 2  
7 .96  

1 5 . 3 5  
12.67 
15.41 
20.21 
20.27 
16.97 
11.67 
10.37 
67.09 
82.02 
6 9 . 7 6  

W.P. 
I f t i  
0 . 4 3  
7.95 
7 . 9 4  
3.90 
1.90 
3.91 
3.87 
1.81 
1 . 8 7  
1 . 8 7  

41.22 
41.22 
32.79 

warning: me energy loas -as greater than 1.0 it 10 .3  m ) ,  between the currel~i and previous crosm 
section.  his may indicate the need car addr~lonal cross sections. 

Profile !,profile 2 

POB ~ e i r  ~ r a  ~iqht S L ~   law area W.P. Percent "vdr 
i f r l  i c i s i  i sq  f t i  i f t i  con" ~ e p t n t i t i  

LOB 9954.41 9972.17 0.25 0.21 0.07 0.01 0.50 
2 LOB 9972.17 9 9 7 9 . 9 4  45.67 11.40 1 . 9 5  2.00 1.47 
3 LOB 9 9 7 9 . 9 4  9 9 8 7 . 7 0  105.21 18.80 7.94 d.61 2 . 4 2  

m a n  9 9 8 7 . 7 0  9 9 9 1 . 4 7  132.03 14.36 3.90 5 . 7 9  1.80 
5 Cham 9991.47 9 9 9 5 . 2 4  194.36 18.08 1 . 9 0  8 . 5 2  4.80 
6 Cham 9995.24 9999.01 266.74 21.89 1.91 11.70 5.81 

Chan 9999.01 10002.7LI 269.55 21.94 1 . 8 7  11.82 5 . 0 2  
Chan lOOOZ.78 10006.55 205.43 I 8 6 4  1.87 9.01 4 . 9 4  
~ ~~ ~~ 

9 ~ h a n  10006.55 10010.32 148.56 16.35 3 . 8 7  6 . 1 2  4.07 
10 Cham 10010.32 100111.09 99.24 12.05 3.87 4 . 3 5  3 . 2 0  
11 ROB 10014.09 10055.26 5 0 2 . 0 0  8 5 . 3 6  41.22 22.02 2 . 0 7  
12 ROB 10055.25 10096.13 310.96 13.45 2 6 . 2 4  13.51 2 . 2 7  

Warning: The energy loss was greater Lhan 1.0 f L  ( 0 . 3  mi. between the  current and prev ious  cross 
section. Thin may indiciite the need for additional cross sectione. 

CROSS SECTION 

R I V E R :  C8 
R E X H :  Reach 1 RS: 2 . 6 7 5  

INPUT 
nea"linrinn 

~ a n i r  sea:  Left ~ i g h ~  Lengths: ~ e i t  channel ~ight coeif conrr. ~ x p a n  
9986.3810011.96 202.27 181.17 160.66 .1 . 3  

CROSS SECTION OUTPUT Proille Xpraiile 1 

E.G.  lev l i t 1  2 3 5 7 . 2 3  ~lement ~ e f r  08 channel ~ight OB 
"el ~ e a d  i f t l  1 . 1 5  WL. "-Val. 0.055 0 . 0 5 5  0.060 
W.S. Elev l i t 1  2356 .08  Reach Len. i i t l  2 0 2 . 2 7  185.17 160 .66  
crit w.8. i f t i  2356.08 n o w  nrea i sq  it1 28.90 117.31 175.47 

E.C. ~ l a p e  i f t l i t l  0.021090 area i sq  Eri  2 8 . 9 0  117 .31  175.47 
0 Total i c f s l  2 2 8 0 . 0 0  Flow i c i s l  121.64 1 2 5 0 . 6 1  899.75 
TOP width (it1 171.31 TOP widrn i f t l  18.09 2 5 . 5 8  110 .64  
"el ~ a r a l  i f t l s l  7 .09  aug. "el. i f t l s l  4 . 4 3  10 .66  5.11 
Max Chl Dpfh l f t )  5 . 9 7  Hydr Depth ( i t 1  1 . 6 0  4 . 5 9  1.34 

~ o n v  Total i c f s i  15700.1 Con" i c f a l  8 9 2 . 7  0611.7 6 1 9 5 . 7  
~ e n g ~ i i  W L ~ ,  i f r l  180.39 Wetted per. i f r l  18.39 26.19 131.25 
 in ~h ~1 i f t i  2350.11 Shear i l b l e q  fLi  2 . 0 7  1.90 1.75 

Alpha 1.17 Stream Power i l b l f t  s i  9 . 2 8  62.07 9 . 0 3  
~ r c t n  ~ o n o  i f r i  3.11 cum volume ( a c r e - f t i  39.91 1 4 . 3 1  ~ 0 . 3 1  
C & E LOBS ! f t /  0 .02 Cum SEI i a o r e s )  2 8 . 8 4  10 .23  1 3 . 4 3  

warning:   he energy equation could not be balanced within the specified number of iteriitions. The 
program uned critical depth for the water surface and continued on with tne calcula~ion~. 

warning; Divided flow computed for this cross-section. 
warning:   he energy lone wae greater than 1 . 0  ft 1 o . 1  m) , between the ourrent and previous arose 

section. Thin may indicate the need £or additional cross sections. 
warning: ~uring the standard step itera~ions, when the aonumed vaier surface was aec equal to crltlcal 

depth, the calculates water surface came back below critical depth. =his indicates that there 
is nor a valid subcriiical answer.    he program defaulted to critical depth. 

l iDS  of Clinc Creek T~ibafrrrier 



CnOSS SECTION OUTPUT 

E . C .  Elev (fL1 
"el Head ( f t l  
W . S .  Ele" ( f t l  
CriL W.S. ( f t l  
E.O. slope ( i t i f t i  
D Total ( c i s 1  
~ o p  Wldth (it1 
vel  Total i f t / a I  
  ax cnl aptn i t r l  
con" Total i c fa l  
Length WLB. (it) 
Min Ch PI ( i t 1  

Element 
Wt. " - V a l .  
Reach L e n  i fLi  
Flaw area 1s.q f L 1  
Area (sq f t i  
Flaw i c f s i  
Tap Width ( f t l  
avg. "el. l f c / s l  
~ y d r .  Depth ( ~ L I  
Can" i c f s i  
Wetted Per.  (fL1 
Shear (lb/sq f t l  
stream ~ o w e r  (Ib/it s i  
cum voiume Iac re - fLl  
cum SEI (ac res1  

Channel 
0 . 0 5 5  

185.17 
135.96 
131.96 

1471.27 
21.18 
10.82 
5.32 

llOl2.l 
2 6 . 1 9  

5 . 7 8  
6 2 . 6 0  
46.17 
10.23 

warnina: The enerav eouation could not be balanced wikhin Lhe sneciiied number of iterations. The -. . 
program used critical depth for me water surface and continued on with the calcu~aiians. 

warning:  he cross section had to be extended vertically during the critical depth calculations. 
Warnins: The enermv loss was areafer khan 1.0 f L  10.3 ml.  between the current and ~revious cross -. 

section. =his may rndicare the need for additional cross sections. 
warning: nuring m e  standard step iterations, when me aesumeb warer surface was set equal ro critical 

nentn. the calculated warer surface came back below critical death. ~ h ~ s  indicates that there ~ ~ . ~ .  
is a subcritical answer. me program aefau~red to ~;l~ical depth. 

warninq: The oarabolic search method failed t o  converge on critical eeptn. The program "ill try the 
cros; section slice/secant method to find critical deprn 

POS 

LOB 
LOB 
Chan 
"ha" 
cnan 
Chan 
cnan 
Chan 
Cham 
ROB 
ROB 
PlOB 
ROB 
ROB 

W.P. 
( E L I  
8 .71  
9 .68  
3 . 7 3  
3.71 
3.72 
3.74 
3.76 
1.76 
3.76 

3 3 . 8 5  
28.19 
3 3 . 9 2  
11.80 

1 . 4 9  

warning: me energy equation could not be balanced within m e  specified number of iterations.   he 
program used critical depth f o r  the warer surface and continued on with the calculations. 

~arning: ~ivided f low computed ear this cross-section. 
warning: energy loss than 1.0 f r  (0.3 m). between t h e  current  and previous cross 

section. This may indicate the need for additional cross sections. 
naming: mring m e  standard step iterations, when the assumed waier surface was set equal LO critical 

depth, m e  calculated warer suriace came back below critical depth. This indicates that there 
ie not a valid subcritical answer. The program defaulted to critical depth. 

Profile #profile 2 

PO5 

LOB 
LOB 
Chan 
cnan 
cnan 
Chan 
Chan 
than 
than 
ROB 
ROB 

left SLa Right Sta 
( F i l  ( i t 1  
9967 .37  9976.87 
9976 .87  9986.18 
9 9 8 6 . 3 8  9990.03 
9990.03 9 9 9 3 . 6 9  
9 9 9 3 . 6 9  9997.34 
9 9 9 7 . 3 4  l000l.00 
1000100 10004.65 
10004.61 10008.31 
10008.31 10011.96 
10011.96 10045.64 
10045.64 10079.33 

~arning: Tne energy equation could not be balanced within me specified number of iterations. ~ n e  
program used critical depth for the warer surface and continued on with the calculatrons. 

~arning:   he cross section had to be extended vertically during me critical depth calcu~ationr;. 
warning: The energy loss wms greater than 1.0 ft ( 0 . 3  m1.  Lletween the current and previous crass 

section. Tnis may indicate me need for additional cross sections. 
Warning: During the standa;~ step iterations, when the assumed water surface was set equal to critical 

depth, the calculated warer surface came back belaw critical depth.  his indicates that there 
is not a valid subcrltical answer.  he ~roriram defaulted to critical deem. 

warning: m e  parabolic search methad f a i l e d  to cobve;ge on critical depth. m e  program will try the 
cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIYEX: C8 
REX": Reach 1 RS: 2 . 5 4 0  

INPUT 
Description: 

FDSof Clme Creek Tributaries, 
FCD 2005C024, Wo,k Assijinntent 2 
JE Fu'uller/fIydralogy & Geornu~holr~jiy, Inc. 



wanning,e n Values nu"?= 
S L ~  n v a l  s r a  n val sra n val sca n val 

9894.931 . 0 6  9 9 8 2 . 1 8  ,05110033.72 .06510110.01 0 6  

~ a n k  S L ~ :  Left Right ~engmli: l e f t  channel Right coefi contr. ~ x p a n  
9 9 8 2 . 1 8  10024 2 5 9 . 2 4  237 .58  219.38 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. =lev I ~ T I  2 3 5 2 . 1 5  ~ l e m e n ~  ~ e i i  08 channel night 08 
Vel Head (ftl 1.07 WL, "-Val. 0.060 0 . 0 1 6  0.057 
W.S. Elev ift1 2351.19 Reach Len. Iftl 214.24 237.58 219.38 
CriL W.S. Itll 23ii.39 Flow area itiq ftl 83.11 2 0 2 . 5 2  1 8 . 7 2  
E.G. slope itrlttl 0.014217 area (aq fti 8 3 . 1 1  202.52 18.72 
Q Total (CtGl 2280 .00  Flow icfal 279.24 1 8 3 8 . 4 3  162.33 
TOP width ift) 185.72 TOP width (fti 68.24 41.82 75.61 
"el Total I ~ T / B I  6.82 "el. iftlni 3.36 9.08 3.33 
 ax chi ~ p t n  itri 6 . 1 2  ~ y d r  Depth (fi) 1.22 4 . 0 4  0 . 6 4  
Conv. Total icfsl 19101.7 Con" Icfsl 2 3 3 9 . 4  1 5 4 0 2 . 2  1360.0 
length W L ~ ,  ifti 2 3 7 . 4 2  Wetted Per. ittl 68.58 1 2 . 8 8  7 1 . 9 2  
win ch ~1 lit1 1%4.u?  shear (lbleq trl 1.08 4 . 2 0  0.57 
Alpha 4 Stream Power Ilblft a1 3.62 38.14 1.90 
FrCLn LOB* lfL1 4.04 Cum Volume lacre-it1 31.61 41.66 11.90 
C h E LOSB lit1 0.03 Cum SII iacrenl 28.64 10.08 13.05 

warninn: ~ i i e  enerav eauarian could not be balanced ~ i t n i n  the aoec~iied number of i terat ions .  m e  -. . 
program used critical deprn for the warer surface and continued on with the calculations. 

~a r n i n g :  m e  energy lase wan greater t h a n  1.0 it (0.3 ml. between the current and previous cross 
sectiozl.  hi^ may indicate the need for additional croes sections. 

warning: ~uring the standard step iteratione, when me assumed surface war; set equal LO critical 
depth, me calculated water surface came back below c r i t i c a l  depth.  his indicates that there 
i e  nor a subcritical answer. m e  prograln defaulted to orirical d e p m .  

CROSS SECTION OUTPUT ProEile #profile 2 

E.C. EleV iff1 2112.68 Element Lef t  08 Channel Right OB 
Vel Head lfkl 1 . 2 6  W t .  "-Val. 0.060 0.051 
W . S .  Elev iftl 2 1 1 1 . 4 2  Reach Len. ifrl 259.24 2 3 7 . 5 8  219.18 
c r i ~  W.S. lit1 2351.42 n o w  area iaq fr1 85.52 204.02 
E.D. slope ifrlirl 0.017325 area iaq fr) 8 5 . 5 2  20+.02 
Q Total icflil 2 2 8 0 . 0 0  Flow (Cfsl 124.61 1915.39 
Top Width (it1 109.49 Top Width let1 6 7 . 5 7  41.82 
Vel Total ifflsl 7 . 7  R v g .  "el. lftlsl 3 . 8 0  9 . 5 8  
Max Chl DpLh ifil 6 . 4 5  Hyar. Depth i£kl 1.26 4 . 8 8  
Con" Total icfsl n322.0 Con". lcfnl 2466.2 14855.8 
~ e n g ~ h  W L ~ .  (frl 2 3 8 . 2 8  Wetted Per. (ftl 68.06 46.11 
 in cn EI (rtr 2 3 4 1 . 9 7  shear ilb~sq fr) 1.36 6 . 7 9  
m p h a  1.30 stream power ilblft s) 5.16 4 1 . 8 7  
FrCLn LOBS lttl 1.10 Cum Volume (acre-ft1 2 9 . 2 8  4 5 . 8 1  13.38 
C 6 E LOSO ifil 0 . 0 5  Cum SII lacreel 15.70 10.08 6 . 4 5  

warning: l he energy equation could not be balanced within the specified number of irerakionr.   he 
program uoed c r i t i c a l  depth for the water eurface and continued on with me ca~culations. 

wilrning:  he crase section had to be extended vertically during the critical depth calcularionn. 
warninq: The enerqy loes was qrearer than 1.0 ft ( 0 . 3  mi. between the currenL and previous cross .. 

section. T h i s  may indicate the need for additional cross sections. 
warning: ~ u r i n g  the standard ~ t e p  iterations, when the assumed water surface wae eei equal LO cr i t i ca l  

deo~h. me calcuiared water surface came back below cr i t i ca l  depth.  his indicates t h a t  there 
i s -not  a valid subcritical anawer.  he program defaul ted  TO critical depth. 

Warning: The parabolic search method tailed Lo converge on critical depth. The program wi l l  try the 
crose section slicelsecilnt method Lo f i n d  critical depth. 

1 LOB 
2 LOB 
3 LO8 

LOB 
cnan 

6 Chan 
7 Chan 
8 Chan 
9 "ha" 
10 Chan 
11 Chan 
12 ROB 
1, ROB 
1 4  808 
15 ROB 

FDS ,$Cline Creek Tribiburtrries, 
FCD 2005C024, Work Assizn,,,enIZ 
JE F~~ller/IIyd,nlo,qy & Geoaorpholo,py, Inc. 



16 ROB 10096.32 10114.40 0 . 4 2  0 . 5 4  3 . 3 0  0 . 0 2  0.16 0.77 

warning: The energy equation could not be balanced within the specified number of rLeraLions. The 
used critical depth for the warer surface and continued on with the calculations. 

warning: m e  energy loss was greater than 1.0 ft (0.3 mi, between the current and previous crass 
section. This may indicate the need for addrtional cross sections. 

warnmg: During the standard step rrerations, when the assumed warer surface was set equal to critical 
depth, the surface came back belaw critical depth. =his indicates that there 
is a subcritical answer. s he program defaulted to critical depth. 

Profile #profile 2 

POS ~ e i t  SLB ~ighr S L ~  PIOW ~ r e a  W.P. ~erceni xydr velocity 
lit1 lftl (CIS) lsq ftl lit1 con" oepmtrri lrrfsl 

LOB 9912.38 99211.81 29.06 11.45 15.47 1 . 2 7  0.75 2.54 
LOB 9 9 2 9 . 8 3  9 9 4 7 . 2 8  115.84 2 1 5 8  17.47 1.08 1.58 4 . 2 0  

3 LOB 9 9 4 7 . 2 8  9964.73 125.30 28.91 17.48 5 . 5 0  1.66 4 . 3 3  
LOB 9964.73 9982.18 5 4 . 3 7  17.58 17.64 2 . 3 8  1.01 3.09 

5 Cham 9V82.18 9988.15 116.32 17.37 6 . 2 2  1.10 2.91 6.70 
6 Cham 9988.15 9994.13 2 5 4 . 0 8  2 7 . 7 5  6 . 2 3  11.111 4 .65  9.15 

cnan 9 9 5 4 . 1 3  lnooo.?o 4 0 z . 2 7  3 6 . ~ 8  6.14 17.64 5 . 0 9  11.06 

8 m a n  10000.10 10005.08 364.25 3 3 . 9 8  6.01 15.98 5 . 6 9  10.72 

9 m a n  10006.08 lOOlZ.05 3 4 0 . 5 9  3 2 . 6 3  6.01 1 4 . 9 4  1 . 4 6  10.44 
30 Chan 10012.05 10018.03 329.71 32.22 6.11 14.46 5.39 10.21 
11 Chan 10018.01 10024.00 148.17 23.67 9 . 3 8  5.50 3 . 9 6  6.26 

warning:  he energy equation could not be balanced within the specified number of iterations. ~ n e  
program used critical depth £or the warer surface and continued on with the calculations. 

warning: The CT066 section had to be extended vertically during the critical depth calculal-ions.  
Warning: The enerqY loss was qreater than 1.0 it ( 0 . 3  mi, between the current and previous crosn .. 

section. =his may indicate the need for additional cross sections. 
warnmg: ~uring the standard step iteratlons, when the assumed water surface uaa set equal to critical 

death, the calculated water surface came back below critical deoth.  his indicates rnai there 
is-,,~r a valid subcriLical answer. The program defaulted ca c r i t i c a l  depth. 

warning: ~ n e  parabolic search method tailed ra converge on crrrical d e p ~ ~ i .   he program will try the 
cross section slicefsecani method to find critical depth. 

CROSS SECTION 

RIVER: C8 
REaCH: Reach 1 RS: 2 . 5 9 5  

INPUT 

Elev S t a  
2348.739526951 

2 5 4 7 , 2 9 9 1 4 , 6 2 1  
2344.239975.381 

Manning,s n Values "urn- 5 
ST* n va l  sca n val ~ t a  n val sra n "ax sra n "a1 

4911.361 ,069952,971 ,061 4474.09 ,05510010.55 , 0 6 5  10057.3 - 0 6  

Bank SLa: Left Right Lengths: Left Channel Rlght Coeii ConLr. Expan. 
9979.8910010.55 163.61 169.79 191.18 .1 . 3  

CROSS SECTlON OUTPUT Protlle tiprofile 1 

E.C. =lev I ~ L I  2147.18 ~leinent =eft OB channel xignt OB 
V e l  Head IiLI 1.39 Wt. n~Yal. 0 . 0 6 5  0 . 0 5 5  0.061 
W . S .  =lev I ~ L I  2346.19 =each =en. ifti 163.61 169.79 193.18 
crir W.S. I ~ L I  2346.13  low area lsq it) 13.14 1 4 7 . 3 2  40.43 
E.D. slope lf~lftl 0.020636 hrea 1.4 ftl 4 . 4  147.12 90.43 
Q Total lcfsl 2 2 8 0 . 0 0  Flow lcfsl 2 1 8 . 5 5  1590.74 470.71 
Top Width IfLI 97.40  TO^ widin lftl 21.96 10.66 44.78 
"el Total IfLfsI 8.12 Avg. "el. IfLfsI 5.07 10.80 1.21 
M ~ X  CM D P L ~  I ~ L I  6.72 ~ y d r .  ~epin iit) 1.96 4.81 2.02 
Conv Total lcfsl 11871.7 Con". Icisl 1121.4 11071.6 3276.8 
Length W L ~ .  lf~l 170.47 Wetted Per. lit1 22.51 11.75 45.31 
 in ch EI I ~ L I  2339.47 shear llbfsq ir) 2.47 5.98 2.57 
alpha 1.36 Stream Power Ilblfr sl 12.51 6 4 . 5 1  13.38 
FrCm Lo66 1fLI 3 . 9 8  Cum Volume Iacre~Etl 39.27 42.71 19.55 
C h E LO64 lftl 0.09 Cum SA (acres1 2 8 . 3 7  4.84 12.75 

warning: l he energy equation could not he balanced within the specifled number of iterations.   he 
program used critical depth for the water surface and continued an with the calculations. 

warning: ~ n e  energy loss was greater than 1.0 it 10.3 m i .  between the current and previous cross 
section.  his may indicate the need far additional c r o s ~  sections. 

warning: During Lhe standard step iterations, when the aesumea water surface was set  equal to critical 
den~h. the calculated warer surface came back below critical death.  his indicates that there 
isL"& a valid subcritical answer. The program defaulted La critical depth 

CROSS SECTION OUTPUT Profile tiprofile 2 

E.G. Elev litl 2147 .18  Element 

FDS of Cline Creek Trlbutnrier, 
FCD 2005C024, W w k  Assigntncnt 2 
JE Fuller/Hydrolo~y & Geonror/>hology, Inc. 





Manning'. n Values *urn= 
sra n v a l  sca n val sra n val  sra n val 

9 8 4 5 . 2 6  0 6  9951.39 0 6 5  9'187.93 ,0551002202 0 6  

Bank S t a :  l e f t  Right Lengths: Left Channel Right Coeff ConLr. Expan 
9987.9310022.02 83.4 193.64 2 2 5 . 0 4  .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev ifL1 
"el Head i f t i  
W . S .   lev ( i t )  
cric W S ,  l i t )  
E.G. Slope iEr/Etl  
o Total i c t s1  
Top Width iiL1 
"el Total iEr / s )  
Max Chl DPLh ( f t l  
con". Total ( c f s l  
Length wtd. ( ~ L I  
Min Ch E l  i f t i  
alpha 
Frcrn Loss 1fLl 
C & E Lo6a i f t l  

Element 
WL. "~Val 
Reach Lien. l i t )  
Flow *red i s q  it1 
area isq i t 1  
Flow i c i s1  
Top Width (it)  
avg. "el ifT/Sl 
Hydr Depth 1 f t l  
Con" i c f s l  
vetted per. r i e l  
sneer 11b1sq it1 
stream Power i lb / fL  
cum volume (ac re - fL1  
cum Si i  (ac res1  

Channel 
0.051 

193.64 
119.10 
119.10 
1192.78 

34.09 
10.01 
3.44 

7318.5 
14.72 

5 . 6 9  
55.47 
42.14 

9 . 7 6  

warning: m e  energy equation could not  be balanced within the specified number of iterations.   he 
Drooram used acorn for the water surface and continued on wirn the calculations. m ~ ~ d  

warning: The energy loss was greater than 1 . 0  it 10.3 m1. between the cu r r en t  and previous cross 
section.  his may indicate the need for additional crois sections. 

warning: ~uring the standard step iteration., when the assumed warer surface war, set equa l  to critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 
ir nor a valid subcriiical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E . C .  EleY iiL1 2 3 4 2 . 7 2  Element left 08 Channel Right OB 
"el ~ e a d  i i r l  1.08 W L .  "-"a=. 0.062 0 .055  0 .060  
W.S. =lev (it) 2341.64 Reach  en, i f t )  83.40 193.64 2 2 5 . 0 4  
crir W.S. i f t )  2341.64 riow area i s q  it1 181.61 119.10 1 . 8 2  
B.C. slope i i r / f r l  0.026563 .area i sq  i t) 181.51 119.10 1.82 

a =oral ( c i s )  2280.00 plow i c i s l  1081.60 1 1 9 2 . 7 8  1.62 
Top Width i f t )  132.27 TOP Width (it) 95.11 34.09 2 .07  
Vel Total ( f i l s )  7 .54 avg. "el. liL/ijl 5 .96  10.01 3.09 
Max Chl Dprh (it) 4.35 Hydr. Depth l f t l  1 .89  1 . 4 9  0.88 
C a n v  Total ( c i s )  1398g.3 Conv, i c f s )  5 5 3 6 . 3  7318.5 3d.5 
Length Wtd. i f t )  139.85 Wetted per .  i f t l  96.67 34 .72  2 . 7 1  
MLn Ch E l  i f t l  2 1 3 7 . 2 4  Shear i l h l s q  f t l  3 . 1 2  5 . 6 9  i l l  
alpha 1.22 Stream Power 1lblFL s l  1 8 . 5 6  5 6 . 9 7  3 . 4 3  
~ r c r n  m s s  1ft1 3.58 cum voiume ( a c r e - f i l  2 8 . 4 7  44.37 12.94 
C i E LOSS 1fTl 0 .03  Cum Si i  (ac res1  1 1 . 2 2  9 .76  6 . 2 4  

warning: ~h~ energy e q v a t l o n  could not be balanced ~ i t h ~ n  the ~peciiiea number of iterations. m e  
program used critical depth for the warer surface and continued on with the calculations. 

warning: m e  energy loss was greater than 1.0 f r  ( 0 . 3  rn). between the current and previovs cross 
section. This may indicate m e  need For additional cross sections. 

warning: mring the standard step iterations, when the assumed mureace was set equal to critical 
depth, me calculated water surface came back below critical depth.  his indicates that there 
ia not a valid subcritical answer. s he program defaulted to critical depm. 

LOB 
LOB 

3 LOB 
LOB 
m a n  

6 Chan 
Chan 

8 Chan 
Cham 

10 Chan 
11 Chan 
1 2  ROB 
13  ROB 

area 
i s q  f t l  

5 . 5 4  
59.50 
5 6 . 7 9  
5 9 . 6 9  
11.65 
19.75 
2 0 . 4 8  
19.81 
17.64 
15.91 
ll.87 
1.68 
0.16 

W.P. 
i i r )  

10.56 
2 8 . 6 2  
2 8 . 6 0  
2 8 . 8 8  

5 . 0 5  
6 . 9 9  
4 . 8 7  
4 . 8 9  
4 . 8 9  
4 . 9 1  
5.05 
1.96 
0 . 7 5  

~ercenr Hydr 
Conv DepthifLl 
0 . 6 1  0.53 

1 6 . 6 0  2.09 
11.96 1.99 
15.26 2.011 
5.01 2 . 8 0  
3 . 3 4  4 . 0 5  

10.09 4 . 2 0  
9 . 5 2  4 . 0 7  

warning: =he energy e q u a t i o n  could nor be balanced within m e  specified number of itera~lons.   he 
program used  critical depth far the water surface and continued on with the calculations. 

warninq:  he enerqy loas was qrearer than 1.0 ft 10.3 m1. between the current and previous cross -. 
section.  his may indicate me need tor additional crass sections. 

warning: ~uring the standard step iterations. when the assumed warer surface was set equal to critical 
depth, m e  c a l c u l a e e d  w a ~ e r  s u r f a c e  came back below critical depth.  his indicarea that there 
is nor a "axid subcritical answer. s he program defaulted to critical depth. 

Po8 left SLa Right S t a  Flow area W.P. Percent Hydr Velocity 
i f t i  I ~ L I  i c f s l  i s a  i t 1  i f r l  can" ~ e a i h ~ i r ~  ( f t l l ; ]  

LOB 9873.79 9 9 0 2 . 3 3  14.01 5 . 5 4  10.56 0.61 0.53 2 . 5 3  
LOB 9902.13 9930.86 378 .45  5 9 . 6 0  2 8 . 6 2  16.60 2.09 6.31 
LOB 9910.86 9 0 5 9 . 4 4  341.14 56.79 2 8 . 6 0  16.96 1.99 6.01 



LOB 
Chan 
cnan 
Cham 
man 
Chan 
Chan 
Cham 
xos 
ROB 

warning:  he energy eqrlarion could not be balanced w i t h i n  the specified number of i t e r a t i o n s .    he 
~rogram "see, c z i t i c a ~  denth for the warer auriace and cont inued  on with  t he  c a l c u l a t i o n s .  

warning:  The-energy loss was greater  than 1 . 0  it 10.3 ml , between t h e  cur rent  and prev ious  cross 
s e c t i o n .  T n i s  may iniiicare the need for additional cross nectiona. 

warnine:  ~urino the  sraniiard srea i t e r a t i o n s ,  when t h e  assumed warer surface was set  eclual to critical 
depth, rile calculated warer surface came back belaw c r i t i c a l  d e p t h .  ~ n i s  i n d i c a t e s  that there 
ie nor a v a l i d  aubcrirical answer.  he program defaul ted  to c r i t i c a l  depth. 

CROSS SECTION 

RIVER: CB 
REACH: Reach 1 RS: 2.126 

INPUT 
DescriDrion 
Station Elevation D a t a  "urn= 4 1  

sea  lev 9ia mev Sra =lev 8ra  lev sra  lev 
4902.856 2340719912046 233829924096 2331,089933,456 2333,259931,326 2332.86 
4416.156 2331034941276 2333989946.256 2334,919948,106 2116.059910.046 2334.87 
4911.316 2331139953.636 2334,853961,366 2333,339963,726 233349967686 2332.46 
4969.846 2331239972336 2334139988.366 2332.77 9988.37 2312.779988716 2 3 3 2 . 7 4  

wanning,n n "alueo n,m= 4 
~ r a  n v a l  S L ~  n val sra n val Sra n val 

9902,856 ,069912,046 ,061 9988.37 .05510005.55 . 0 5  

~ a n k  S L ~ :  L e f t  Right Liengrns: L ~ Z L  channel ~ i g h ~  coeii canrr. ~ x p a n ,  
9988371000656 142.65 148.22 1 4 9 . 2 7  I . 3  

CROSS SECTION OUTPUT Profile h p r o i i l e  i 

E.C. ~ i e v  i i r )  2337.91 ~ ~ e m e n i  ~ e i r  08 channel ~ i g n r  08 
"-1 Heilfl i t ? ,  1 . 3 5  WL. 21-Val. 0.061 0.051 0.060 ~~ ~~~~ ~ . ~. 
W . S .   lev 1f t1  2316.56 =each ~ i e n  i f r )  142.65 1 4 8 . 2 2  145.27 
CriL W . S .  I f f1  2336.16  law area isq it1 177.01 8 6 . 9 1  1 4 . 7 8  
E.D. slope l i t l f ~ l  0 . 0 2 4 7 4 6  Area (sq  i t 1  177.01 8 6 . 9 1  1 4 . 7 8  
Q TOLal lc fs l  2280 .00  Flow ICiSl 1168 .33  1028.90 8 2 . 7 8  
Top Width ( f i l  91.86 Tap Width I C t I  59.94 1 8 . 1 9  7 . 6 8  
vel mra i  i i r l s l  8 . 1 8  hug. "el, i ~ r l e l  6 . 6 0  1 1 . 8 4  1.60 
*ax CM ~ p t n  i f i )  5 . 7  ~ y d r .  ~ e p t h  ( i t )  2.53 4.78 1.93 
Con". Total i c f e i  1 1 4 9 1 . 7  COnY lc fs l  7 4 2 5 . 9  6 5 4 0 . 6  5 2 6 . 2  
~engtn W L ~ ,  i f r i  wetted per .  i i r l  7 1 . 2 2  18.61 8 . 5 8  
 in ch EI ( i t ]  2310 .82  shear I lb lsq  r i r  3.81 7.18 2 . 6 6  
h lpha  1.30 Stream Power i l b l f t  a1 2 5 . 3 4  85.03 14.91 
F r C L n  Loss I f t i  Cum Volume (acre-Eel 38.10 4 1 . 7 3  14.10 
c h E  LOB^ (it1 cum sa iacresl 2 7 . 9 9  9 . 6 4  12.62 

warning: m e  energy equation could not be balanced w i t h i n  the s p e c i f i e d  number a t  irerariona.  he 
program "sea c r i t i c a l  dep th  for the warer surface and cont inued  an  w i t h  t h e  c a l c u l a r i o n a .  

warning: energy loes wae grea t e r  than 1.0 I C  (0 .3  mi, between me currenr and prev ious  croas 
eection.  hie may indicate the need for a d d i t i o n a l  crosa eectione. 

CROSS SECTION OUTPUT Profile # p r o f i l e  2 

E . G .  Elev l f t i  2117.91 Element Left DB Channel  Right  OB 
Vel Head (ft) 3 5  W t , n - V a l .  0 . 0 5 5  0 . 0 5 5  0 . 0 6 0  
W.S. Elev I f t i  2316.56 Reach Len. I f t l  1 4 2 . 6 5  1 4 8 . 2 2  119.27 
CriL W . S .  I f t l  2 3 3 6 . 5 6  Flow area lsq f t l  177.04 8 6 . 9 1  1 4 . 7 8  
E.G. s l o p e  i f t / f ~ i  0.024146 area isq f r l  1 7 7 . 0 4  8 6 . 9 1  14.78 
Q Total ( c i a )  2280.00 F l o w  (cfB1 1168.31 1028.90 8 2 . 7 8  
Top Width IfLI 95.86 Top Width i f t l  69.99 18.19 7 . 6 8  
Vel Total IfL/nl 8.18 hvg. "e l .  l f t / s i  5 . 5 0  11.84 5 . 6 0  
Max C h 1  DpLh IfLI 5 . 7 4  Hydr. Depth IfLi 2.51 4.78 1.93 
Con". Total ICfSI 14A93.7 Con". lc fs l  7425.9 6540.6 1 2 6 . 2  
~ e n g t n  W L ~ .  I F L I  wetted per. I ~ L I  71.22 18.69 8 . 5 8  
 in ch ~1 l t t l  2310.82 Shear ( Ib l sq  f t )  1.84 7 . 1 8  2 . 5 6  
Alpha 3 0  stream Power llb/£L s l  2 5 . 3 +  85 .03  14.91 
FrCLn Loan IfLl Cum Volume (acre-fL1 28.13 4 3 . g I  12.90 
c 6 E LOSS ( i r i  cum ~ i i  iacreai 15.06 9.66 6.21 

Warning: The energy equation could nor be balanced w i t h i n  the s p e c i f i e d  number ot i t e ra t ions .  Tbe 
program used c r i r i c a l  depth for the surface and cont inued  an with  me c a l c u l a t i o n s .  

warning:   he energy loas was g r e a t e r  than 1 . 0  it 1 0 . 3  m l ,  between the  current and prev ious  croae 
s e c t i o n .  Tnia may i n d i c a t e  the need far  a d d i t i o n a l  crosa s e c t i o n s .  

P r o f i l e  X p r o i i l e  1 

1,'D.Y of Cline Creek TriDsruries. 



PO5 

LOB 
LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
Chan 
than 
man 
m a n  
Chan 
ROB 

W . P .  
l i t 1  
1 . 6 3  

1 7 . 4 9  
17.32 
17.51 
17.23 

2 . 6 2  
2 . 6 3  
2 . 6 3  
2 . 6 3  
2 . 6 3  
2 . 7 1  
2.81 
8 . 5 8  

warning: m e  energy equation could nor be balanced within me specrried number of iterations. i he 
used depth for the warer surface and continued on with the calculations. 

warning: m e  energy loss war greater than 1.0 ft 10.3 mi. between t h e  current and previous cross 
 his may indicate the need for additional cross sections. 

~ n s  left sra  ~icihi eta n o w  ~ r e a  W.P. ~ercent ~ v d r  velocirv ~ ~ ~ 

LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 

Cban 
Chan 
Chan 
ROB 

warning;  he energy equation could not be balanced within the specified number of iterations. m e  
program used depth for the warer surface and continued on with the calculations. 

warninol:  he enerov 106s waa oreater than 1.0 f t  ( 0 . 3  mi. between the current and areviovs crass .. 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: CB 
REACH: Reach I RS: 2 . 4 9 8  

INPUT 
Description: 

5 2  

~ a n k  S L ~ :  heit Right ~engths: left channel night caeff conrr. ~ x p a n  
9989.4510020.53 2 7 0 . 5 8  237.62 211.88 .I . 3  

CROSS SECTION OUTPUT Profile #profile I 

E.G.  lev l f t i  ~ 3 3 i . 2 0  Eiemenr left OB channel ~ i g n t  OB 
V e l  Head l f t i  1.11 WL .  n ~ V a l .  0.050 0.055 0 . 0 6 5  
W.S. Elev IfLi 2334.10 Reach Len ,  I f t i  270 .58  2 3 7 . 6 2  211.88 
c r i ~  W.S. I ~ L )  2334.10  low ~ r e a  !aq rri 23.64 1 7 9 . 1 0  148.50 
E.O. slope [ f t i i r i  0.012392 ~ r e a  (sq it1 2 3 . U  n g l o  148.50 
0 Total lc fs l  2280 .00  Flow iCfsl 1 0 2 . 5 4  1710.75 466 .71  . . 
GOD Width I f t i  159 .04  ~ o p  Width !it) 11.22 31.08 116 .74  
Vel Total IfLlsI 6 .49  I-. "el, l£L/sl 4.34 9 . 5 5  3.14 
 ex chi open I ~ L I  6 . 7 5  ~ y d r  ~ e p t h  i f t i  2.11 1 . 7 6  1 .27  
Con". Total lc fs l  2 0 4 8 1 . 7  Con", lc ia l  9 2 1 . 1  11368.0 4 1 9 2 . 6  
length Wed. l i t 1  233.71 Wetted P e r .  l i t 1  11.98 31 .64  115.98 
Min Ch E l  IfLl 2327.34 Shear I lb laq  i t 1  1.53 4 . 3 8  0 . 9 8  
Alpha 1 . 6 9  Stream Power l l b l i k  s l  6 . 6 2  4 1 . 8 3  3 .09  
FrcLn Loss IfLl 3.19 Cum Volume ( a c r e - i t )  38.18 4 1 . 2 8  1 9 . 0 2  
c i n ~ o s s  ( C L I  0 . 0 5  cum SA (acres) 2 7 . 8 6  9.56 12.41 

warning: The energy equaLion could not be balanced within the sgecieied number of iterations. The 

FDS uf Cline Creek Tn'bsf~iries, 
FCD 200.7~024,  Wo?kAssiynmentZ 
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used depth for the w t e r  surface and continued on with  the calcularionr 
warnin-; m e  enerqy l o n o  was greater than 1.0 it (0.3 m ~ ,  between ene and ~ r e ~ i o ~ u  cross -. 

section. m i s  may indicate me need for a d d i ~ ~ o n a ~  CTOSE sections. 
warning: ~uring the standard step iterat~onr, when the assumed water surface wao set equal to critical 

denth, the calcuiared water rurtace came back below critical depth. ~ h l r  ~ndlcaiea that there 
is-nor a valid rvbcri~lcal answer. m e  program defaulted to crltical depm. 

CROSS SECTION OUTPUT Protile #profile 2 

W . S .  Elev ift) 
CI-it W . S .  iftl 
E.C. Slope IILlfLI 
Q Total (cfsl 
Top Width lit1 
"el T o i a l  iitln) 
Max Chl DpLh IfLi 
Conv. Total ictsl 
Length W L ~ .  ifti 
Mill Ch B1 lft) 

Element 
W L .  n~val. 
Reach Len. iftl 
Flaw area ioq it1 
area ,sa it, 

Wetted per .  (it1 
Shear ilblsq it1 
Stream Power Ilblff 

Channel 
0.055 

2 3 1 . 6 2  
178.23 
178.25 

1750.24 
51.08 
9.71 
5.73 

15245.4 
31.64 
4.53 
43.48 
$3.46 

9 . 5 6  

~arning: m e  energy equation could not be balanced within the speciiied number of iterations. m e  
program used critical depth for the warer surface and continued on w i t h  the calculations. 

warning: The energy lass was greater than 1.0 r i  10.3 m1, beiween the current and previous crass 
iectian. ~ n i s  may indicate tim need for additional cross secrions. 

warning: ~uring the standard arep iierariona, when me assumed warer surface war r e t  equal to crrrlcal 
depkh, the calculated warer surface came back below critical depth. Thrs rndrcates that there 
i a  nor a valid subcritical answer. The prograln defaulted to critical depth. 

 PO^ ~ e i r  sra ~ighr era plow area W.P. percent ~ y d r  velocity 
lit1 (it1 IcEsi lnq EL) (ELI COnv Depthlit1 IfLIsl 

LOB 9972.12 S 9 8 9 . 4 5  102.54 23.64 11.98 4.50 2.11 4.3'2 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
Cll.3" 
ROB 
ROB 
ROB 
ROB 
ROB 

warning:  he energy equation could nar be balanced within the specified number of iterations. The 
program used critical depth for t h e  water surface and continued on with the caiculatzons. 

warning: ~ n e  energy loss war greater than 1.0 it 10.3 m). between the current and previous c ionn  
section.  his ,nay lndicare the need far additional crosn sectione. 

warning: ~uring the standard step iterations, when me assumed water surface was G ~ L  equal LO critical 
depth,  the calculated water surface came back below critioai depth. This indicates Lhar there 
ia nor a valid subcritical answer. The program defaulted Lo critical depth. 

POB 

LOB 
"ha" 
Chan 
Chan 
cnan 
cnan 
CDan 
cnan 
ROB 
ROB 
ROB 
ROB 

W.P. 
lfti 

11.91 
6.75 
<.47 
4 . 4 5  
6.d7 
+ . 4 8  
4 . 4 9  
4.53 

28.17 
28.08 

warning:  he energy equation could not be balanced within the specified number of iterations. The 
program w e d  critical depth for the warer surface and continued on with the calculations. 

warning: TM energy 10s- greater than L.O fr (0.3 mi, between the current and previous crass 
necrion. ~ h i a  ma" indicate the need for additional crasa sections. 

warning: mring m e  standard step iterations, when m e  assumed water aurface was set  equal to critical 
depth, m e  calcuiared back helaw critical depth.   hie indiceten that there 
is a val id nubcritical anewer. ~ n e  program defaulted to critical depth. 

CROSS SECTION 

RIVER: CB 
REACH: Reacll 1 RS: 2.653 

INPUT 
Description: 
station s leva ti on ~ a t a  nu"= 5 2  

1;DS ,$Cline Creek Tribrrlnrie* 
FCD 2005C024, Work Arripzncent 2 
JE Fuller/lIlyd,.r,l~~gy & Ge,,ma,pholofiy, Irrc. 



m n k  S L ~ :  Leer ~ i g h i  lengms; Left channel night coefi conrr. 
9 9 8 5 , 4 2 1 0 0 1 4 2 1  196.34 199.85 193.71 1 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev l f t l  2329.12 Element Left OB 
v e l  ~ e a d  i f t i  0.92 w t . n - v a l .  0.060 
W.S. Elev ( f t l  2 1 2 8 . 2 0  Reach L e n .  (EL) 196.39 
Crir W.S.  ifL1 F l o w  Area (sq it1 8 6 . 5 6  
E.C. Slope ( i t l i t)  0.015122 Area ( s q  it1 86 .56  
Q Total (cf.1 2280 .00  Flow ( C i s 1  289 .72  
TOP widin ifri 147.67 TOD width (it1 "4.90 
v e l   oral i i r l s l  5 . 4 9  xvg. "el. i i t l s l  3.35 
Max Chl ~ p t h  i f f )  5 .85 Hydr. Dep th  l f t )  1.15 
con". mrai i c f s l  18541.i con", icEs1 2356.1 
~engrn W L ~ ,  i i r i  197.93 wetted per. ( f r l  75.13 
Mln Ch E l  ( i t 1  2322 .35  Shear l l b l s q  f t l  1 . 0 4  
Upha  4 0  stream Power l l b l n r  s l  1.64 
rrcrn ~ o a e  i f t i  3.11 cum volume ( a c r e - ~ L I  37 .83  
C i E Loas i f i i  0 . 0 4  Cum Si i  (ac res1  2 7 . 1 1  

Channel 
0.055 

199.85 
116.34 
136.34 

Right OB 
0.061 

1 9 3 . 7 3  
1 2 8 . U  
1 2 8 . U  

warning: energy loss was greater than 1.0 ni ( 0 . 3  m).  between the current  and previous cross 
section.  his may indicate Lhe need £or additional crass sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev i fk l  1329 .54  Element  Left 08 Channel Right OB 
Vel Head IfLl 1 . 2 1  WL. "-Val. 0.060 0 . 0 5 5  0 . 0 6 5  
W.S. Elev l i t 1  2 1 2 8 . 3 1  Reach Len. I f t i  196.39 199 .85  193 .73  
Clit I Y S .  ( i t 1  Flow area l s q  ft1 4 7 . 9 0  140.00 9 6 . 0 1  
E.D. Slope l f t l f L 1  0.017410 Area  ( s q  fL1 4 7 . 9 0  140 .00  96.01 
Q Total ICfSi 2280.00 Flow (cis1 2 2 6 . 3 5  1415.20 5 3 8 . 4 5  
 TO^ widen ( f t i  7 9 . 8 2  TOP Width (it1 2 6 . 0 7  28.79 2 4 . 9 6  
vel  (fils) 8.03 avg. "el. ( I L / S J  4.73 10.11 6 . 6 1  
 ax chi ~ p r n  i i r i  5 . 9 8  ~ y d r  Depth I f t i  1.84 4 . 8 6  1.81 

Con" Total ( c i s 1  17279.7 Con" ( c i s 1  1715.4 1 0 7 2 5 . 5  4838.8 

~ength ~ t d .  (it) 1'18.10 Wetred Per. (it) 27.54 29.32 29.33 

Min Ch El iiL1 2122.35 Shear ( l b l s q  f t l  1 .89  5.19 3.55 

alpha 1.21 stream power i m / f t  s l  8.91 1 2 . 4 7  23.65 

FrCLn Loss i f t i  3 .86 Cum Volume ( a c r e - f t l  2 7 5 8  4 2 . 6 0  12.01 
C h E LO66 ifLi 0 . 0 3  Cum SA lacremi 14.81 9 . 4 0  5 . 7 2  

warning: m e  energy loss was greater than 1.0 ft ( 0 . 3  mi. between the current and previous cross 
eec~ion.  his may indicate the need for additional cross sections. 

Profile #profile I 

LOB 
LOB 
LOB 
LOB 
Chan 
cnan 
m a n  
Chan 
Chan 
m a n  
cnan 
ROB 
ROB 
ROB 

W . P .  
(it1 
1.81 

23.72 
2 3 . 7 1  
2 3 . 8 9  

4 . 2 0  
4 . 2 0  
4.1, 
4.13 
4.17 
4.21 
4.24 
21.45 
21.92 
1.22 

warning: The energy loss was greater than 1.0 it 10.3 m i .  between the current and prev ious  cross 
Tnla may indicate the need for additional cross sections. 

Profile #profile 2 

PO= =eft ~ r a  nignr s t a  n o w  ~ r e a  W.P. percent ~ y d r  velocity 
( f t )  (it) ( c f s l  (sq it1 ( £ t i  con" D e p t h i f t i  (iris) 

1 LOB 9918.01 9961.71 8 . 9 4  3 . 1 2  3.66 0 . 3 9  1 . 3 2  2 . 8 7  
2 LOB 111161.71 9985.42 211.41 4 4 . 7 8  23 .89  9 . 5 4  1.89 4 . 8 5  
3 m a n  9985.42 9989.53 136 .69  15 .98  4.20 6.00 3 . 8 8  8.16 

Chan 9 9 8 9 . 5 3  9993.65 190.54 14.50 4.20 8 . 3 6  4.74 9.77 
5 Chan 9993.61 9 9 9 7 . 7 6  249.60 2 2 . 8 6  4.17 10.S5 1.56 10.42 

FDS (,f C l h e  Creek Tribrrtarier, 
K D  2005C024, Work Assignment2 
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warning:  he energy loas was greater than 1.0 it 10.3 mi, between the current and previous cross 
section.  his may indicate the need for addr~ional cross sections. 

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: 2.415 

INPUT 
Description: 
Station Elevation Data "urn- 55 

10080.82 2331.2610088.89 2331.6210089.78 2131.6110091.05 2131.811009123 2111.85 

Manningls n Values nun,= 
S L ~  n "a1 sta n vai sra n val  S L ~  n val 

379%6502 0 6 9 9 5 5 . 4 0 2  ,065 9 9 8 1 . 0 5  .(1551(1008.07 0 6  

Bank SLa: left Right Lengths: Left Channel Right  Coefi Contr. Expan 
9983.0510008.07 2 1 9 . 5 4  2 1 7 . 0 4  211.34 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G.  lev (iri 
"el w a d  ifti 
W . S .  EleY lfii 
crir W . S .  ifti 
E.G. slope lEr/iri 
R Total ICIsi 
TOP Width 1fLi 
"el Total iiL/ri 
  ax chl ~ p i h  ifti 
COOY. Total ICiSi 
Length WLd. Ifti 
Min Ch El lfri 
Alpha 
FrCLn 1086 IfLi 

2 3 2 5 . 5 3  Element 
1.15 W L ,  "-Val. 

2 3 2 4 . 1 8  ~ e a c h ~ i e n .  iiri 
2223.81 Flow Area lsq it1 

0.021572 Area lsq fLi 
2 2 8 0 . 0 0  Plow i c i s i  

2317.94 Shear Ilhlsq fti 
1.51 Stream Power IIhIfL 6) 
4 . 5 5  Cum Volume (acre-fLi 

warning: ~ivided flow con~puted f o r  rnis croee-section. 
Warning: The energy iaas was greater t h a n  L O  it 10.3 mi, between the current and previous crass 

section.  his may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile itprofile 2 

Element 
WL,  "-Val. 
Reach Len. IiLi 
Flow area ISq €ti 
Area 1sq ti1 
slow lcfni 
Top Width IfLi 
Rvg. "el. lfL/si 
uydr. Depth lfri 
Con". lcfsi 
Wetted Per. i f L i  

Channel 
0.055 

217.04 
123.00 
125.00 

W . S .   lev ifri 
crit W . S .  ifti 
E.0. Slope IILIILl 
R Total iC£si 
Top Width ifii 
Vel Total Iftloi 
Max C h I  Dpth Ifti 
Conv. Total lcisi 
len.th WLd. lfLi 

Shear Ilblsq'fti 
Stream Power IIhIfL sl 
Cum Volume lacre-fLi 
cum S l i  iacreei 

Warning: The energy lass was greater than 1.0 it 10.3 mi, between the current and previous cross 
section. ~ n i s  may indicate the need far additional croas sections. 

Protile #prof i le  1 

W.P. 
Ifti 

31.37 
3 8 . 2 1  
3 7 . 9 8  

3 . 6 2  
1.62 
3 . 6 2  
1.61 

LOB 
LOB 
LOB 
Chan 
cnan 
Cham 
Cham 9993.77 

F I X  (~j'Cline Creek TriD~lhrries, 
PCD 2005C024, Work As~i~n,rtenr 2 
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g Chan 10000.92 10004.50 2 2 8 . 1 5  19.55 3 . 8 0  10.01 5.d7 1 1 . 6 7  
10 Chan 10004.50 10008.07 144.96 14.89 3.80 6.36 4.17 9.73 
11 ROB 10008.07 10024.70 83.00 15.38 9 . 9 6  1.64 1.76 5 . 0 7  

Warning: Divided flow computed for this crass-section. 
warning: energy loss was greater than 1.0 it 10.3 m i .  between the current and previous crass 

~ ~ ~ r i o n .  =his may indicate the need for additional ~ i o e s  iiectionii. 

PoE left Sta Right Sta Flow area W.P. Percent ~ y d r  ~elocity 
ILL) lft! ( c i s )  (sq i t )  (ELI con" ~ e g m ~ i r l  ~ i t / s l  

LOB 9907.27 1945.16 146.91 2 4 . 2 0  11.36 6.44 ' 2 . 9 7  6 . 0 1  
LOB 9985.16 9 4 8 3 . 0 5  650.09 99.19 37.98 28.51 2.62 6 . 5 1  

3 Chan 9981.05 9986.62 134.27 13.86 1.62 5 . 8 9  1.88 9 . 6 9  
4 Chan 9 9 8 6 . 6 2  9990.20 166.99 15.80 3 . 6 2  7.32 4 . 4 2  10.57 
5 Chan 9 9 9 0 . 2 0  9 9 9 3 . 1 7  202.50 17.74 1.62 8 . 8 8  4 . 9 6  11.42 
6 m a n  9993.77 9997.35 2 4 0 . 2 9  19.65 3.61 1 0 . 5 4  5 . 5 0  12.23 

Chan 9997.31 10000.92 218.24 21.50 5 . 6 3  12.20 6.01 12.91 
8 Chan 10000.92 10004.50 2 3 0 . 3 9  19.16 3.80 10.10 1.47 11.78 
9 Chan 10004.50 10008.07 146.41 14.90 3 . 8 0  6 . 4 2  4 . 2 7  9 . 8 3  
10 ROB 10008.07 10024.70 83.91 1 6 . 4 0  9 . 9 5  1.68 1.76 5.12 

warning: energy loss was greater than 1.0 f r  10.3 m i .  between the current and previous cross 
eection. ~ h i a  may indicate me need for additional cross secirons. 

CROSS SECTION 

RIVER: CB 
REX": Reach 1 R S :  2 . 3 1 4  

INPUT 
mscri~rion 

,4anningta n values "urn= 3 
sra n val SLB n val sra n "a1 

9 8 0 6 . 4 1 9  0 6  91184.44 .05510007.05 0 6 5  

~~~k s t a :  u f r  aighr ~ ~ ~ ~ r h s :  ~ ~ i r  channel ~ i g h ~  coeii canrr. ~ x p a n .  
1981.4110007.05 190.40 189.84 189.86 1 . 3  

CROSS SECTION OUTPUT Profile $profile 1 

E.C.  Blev l f t )  2320.96 Element Left OB Channel Rlght OB 
Vel Head l f i i  1 . 4  WT. n-Val .  0.060 0.051 0.065 
W.S.  lev i fr i  2319.55 ~ e a c n  i en. ltri 1 9 0 . + 9  189.84 189.86 
crir W.S. ( f a  2319.~1  law area l i q  ~ L I  154.01 120.37 26.38 
E.D. Slope l f T / f T l  0.020359 area l s q  €T I  1 5 4 . 0 1  120.37 26.38 
Q ~ a t a l  l c f s l  2280.00 Flow I c f S !  7 1 9 . 2 9  1390.60 140.11 

Tap Width l f t )  149.91 Top Width I f t l  115.39 22.61 11 .91  
vel ~ a r a r  t r r l s !  7 . 5 8  aug. "el. ( f t i s ~  4 .87  11.55 5 .31  
 ax c h i  ~ p r n  IFLI 6.56 ~ y d r  Deprn I ~ L I  1.33 5.32 2 . 2 1  
Canv. Total l c f s l  15979.3 COnv l c f s l  5251.4 9746.0 4 8 2 . 0  
~ e n g m  Wrd. I ~ L I  14o.04 Wetted per. I ~ L I  115 .84  23.20 12.69 
i in ch ~1 I C L ~  2312.99 shear I I ~ S ~  i t )  1.69 5 . 5 4  2.64 
illpha 1.58 stream power l I b / f r  s i  8 . 2 2  i s l i  14.01 
FICLn LOSS I f L l  3 . 1 2  Cum Volume l a c r e ~ i t !  3 5 . 4 8  39 .22  17.92 
C h E Loss I f L l  0 . 2 0  Cum SrZ ( a c r e s )  2 6 . 5 2  9.15 11.81 

warnina:  he euervv eiiuarion could not be balanced within the anecified n u d e r  of iterations. m e  -. . 
program "sea critical depth for the water surface and continued on with the calculations. 

warning: oi~ided elow computed for this cross~seciion. 
warnina: w he veloci~v head has chanced hv more than 0.5 ir 10.15 m l .    his ma" rndlca~e the need for . . 

additional crams sections. 
warning: me energy loss was greater than 1.0 fi 10 .3  m i .  between the current and previous cross 

section. This may lndicate the need far additional crass sections. 
warning: During the standard step iterations, wnen the assumed water surface was set equal to critical 

depth, tne calculated water surface came back below critical depth. m i s  indicates that rnere 
ia not a valrd subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  EleY I f L i  1321.15 Element Left 08 Channel Right OB 
"el Head I f L i  1.46 W t . n - V a l .  0.050 0 . 0 5 5  0 . 0 6 5  
W . S .   lev I ~ L I  2119.69  each =en. l i t )  190.69 189.84 189.86 
crir W.S. ( ~ L I  PIOW area l s q  tt i 127.65 1 2 3 . 4 8  2 8 . 0 1  
E.G. slope I~T/ILI 0 .019508  iirea l s q  i r i  127.65 1 2 3 . 4 8  2 8 . 0 1  
Q Total I ces1  2 2 8 0 . 0 0  Flow I C I S I  709.13 1420.30 150.57 
TOP Width I ~ T I  96.96 ~ o p  width l i t )  62.44 22.61 11.91 
"el =oral 1 i t 1 s 1  8.17 avg. "el. l i r / s !  5.56 I I S O  5 . 3 8  

FDS of Cline Creek Piburnries, 
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avg. vex. ( i t l a )  
xydr Depth ( f t i  
Con", (cis1 
Wetted Per .  ( f t i  
Shear ( lblsq fLi 
Stream Power (IbIiL S l  
cum Volume iacre-£ti 
cum Sli  iacresi 

warning:  he energy loss was greater than 1.0 f~ 10 .3  m 1 .  between the current  and previous crass 
nection. This may indicate the need for additional crass sectiana. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. =lev I ~ L I  2 3 1 7 . 5 6  ~lement ~ e i r  OB channel ~ i g h i  OB 
"el ~ e a d  ( F L I  0.97 ~ r .  n-val. 0.063 0 . 0 5 5  
W.S. Elev IfLl 2 3 1 6 . 6 0  Reach Len. l i t 1  191.86 202 .48  210.40 
crit W.S. 11r1 n o w  area (sq t r )  171.92 138 .58  
E.C. slope l i t / i r )  0.016771 area isq eri 1 7 1 . 9 2  138.58 
Q TOLal (CIS1 2280.00 Flow ICfsI 1007.21 1 2 7 2 . 7 6  
TOP Width l i t )  91 .03  TOP width ( f r i  63.01 2 8 . 0 2  
vel ro ta= i i r l s )  7.34 ~ u g .  "el. ( f r l s l  1 . 8 6  9.18 
wax chi ~ p r n  (it1 5.96 xyar. ~ e p t h  (it) 2.73 4.95 
COO". Total (cis1 17505.8 Conv. lcf61 7 7 1 7 . 8  9828.1 
~ength wtd, i i r i  199.10 wetted per. ( E L I  6 6 . 2 7  3 2 . 5 8  
Mln Ch E l  (it1 2310.64 Shear llb/6q It1 2 . 7 2  4 .45  
alpha 1 .15  Stream Power IIbIir  81 15.31 40.90 
F I C L ~  LOSS I ~ T I  3.65 cum volume (ac re - i t )  21.91 40 .81  11.65 
C h E LO59 l f t )  0 . 0 1  Cum SA (acres1 1 4 .  10 9 . 0 4  5.57 

warnmg:  he energy 1035 was greater rnan 1.0 fi (0.3 m 1 ,  between the current and previous crass 
section. ~ h i a  may indicate me need tor additional cross sections. 

Profile #profile 1 

POB 

LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

Right Sea 
(it) 
9891.13 
9917.83 
4940.51 
9463.23 
9985.93 
4989.93 
4493.94 
4997.94 
10001.96 
10005 .94  
10009.95 
10013.95 
10033.71 
10053.45 

W.P. 
I f t i  
0.37 

2 2 . 9 5  
2 2 . 8 5  
2 2 . 8 3  
2 2 . 7 2  

4 . 0 5  
4 . 0 5  
4.06 
4.05 
4.03 
4.03 
4.04 
20.05 

6 . 2 6  

warning:  he energy loss was greater m a n  1 . 0  it 1 0 . 3  mi, between the current  and previous cross 
section. This may indicate the need tor additional cross sections. 

Profile #profile 2 

Chan 
Chan 
Chan 
Chan 
m a n  
m a n  

warning: The energy loss was greater than 1 . 0  £L 10.3 mi, between the cvrrent and previous cross 
section. Tnis may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: "8 
REkCH: Reach 1 RS: 2.300 

INPUT 
Descriarion 

FDS of Cline Creek Tn'bufaries, 
FCD 2005C024, Work Assignment 2 
.lE F~riler/Hylrolo~y & Geomo~hology, lac 



~ a n k  s t a :  Left Right Lengths: i eft channel night coeif conrr. zxpan 
99888410007.85 231.1 232.37 2 2 4 . 5 9  I . 3  

CROSS SECTION OUTPUT PrOfrle "profile 1 

E . G .  Elev l i t 1  
vel ~ e a d  ifr! 

. .  . 
Q T O L ~ ~  i c f s i  
Top Width l i t !  
"el Total ( i t l a !  
Max Chl DpLh i f t !  
Con". Total i c t e i  

F&L" 1086 i f t i  
C k E Loss ( f t l  

2313.41 ~lement ~ e i r  OB channel Right 08 
0.89 Wt. "-Val. 0.054 0 . 0 5 1  0 . 0 6 5  

2312 .52  Reach Len. ( f t l  231.50 232 .37  2 2 4 . 5 9  
2312.33 Flaw Area (aq  it1 212.44 6 7 . 8 9  24.51 

0.024413 iirea 160 fr i  212.44 6 7 . 8 9  24.51 
2 2 8 0 . 0 0  Flow lcf'e) 1 5 2 5 . 7 4  662 .91  9 1 . 3 5  
143.85 TOP Width ( E L I  102.07 1 9 . 0 1  2 2 . 7 7  

7 . 0 2  ilV9 "el. i f L / a i  5 . 5 5  9 . 7 6  3 . 7 3  . . .  
3.98 ~ y d r .  Depth i f t i  2.28 3.57 1 . 0 8  

11192.4 Con". ( c f o i  '1765.0 4 2 1 2 . 7  184.7 
210 .18  Wetted per. ( f r i  1 0 2 . 4 0  19.30 22.99 

2308.54 shear i w s q  f t i  3.46 5 .36  1 . 6 2  
1 . 1 6  Stlearn Power ( I b l f t  81 2 2 . 7 1  12.31 6 . 0 6  
5.11 Cum Volume ( a c r e - f t i  3 4 . 7 2  3 8 . 2 2  17.61 
0 . 0 5  Cum SR IaCTeG) 2 5 . 7 3  8 . 9 3  11.64 

warning: m e  energy loss waa greater  than 1.0 f t  (0.3 mi,  between me current and previous crass 
necrion.  his may indicate the need for additional crosa sections. 

CROSS SECTTON OUTPUT Profile #profile I 

E.C. EleV (FLi 
vei  ~ e a d  I t r )  
W.S. EleY ( £ t i  
CrrL W.S. ( fL i  
E . D .  Slope I f t I f L l  
Q Total ( c f s i  
Top Width ( L C )  
V e l  Total l f t l n i  
Max Ch1 DpLn l f t ,  
Conv. Total l c f e l  

2313.91 Element Left 08 Channel Right OB 
0 . 9 4  WL. "-Val. 0.061 0 . 0 4 1  0.065 

2312.97 Reaoh Len. l f L !  231.50 232.37 224.59 
2 3 1 2 . 4 4  F l o w  Area (sq  t t i  2 0 9 . 5 2  76.41) 2 1 . 5 3  
0.020044 iirea i s a  fr! 2 0 9 . 5 2  7 6 . 4 0  21.53 

a z s o o a  n o w  ( c i s )  1443.91 712.14 103.90 
93.66 TOP Width IfLi  64.60 11.01 1 0 . 0 5  

7 . 4 2  &Yo. "el. i f t / a l  6 . 8 9  9 . 5 8  4 . 8 3  - 
4 . k  ~ y d r .  ~ e p ~ h  ifri 3 . 2 4  4.02 2.14 

16084.4 C o w .  ( c f a i  1 0 1 8 6 . 2  5165.2 713.0 
2 3 0 . 8 3  "erred per. ( f r i  67.11 19.30 11.84 

2308.54 Shear (Iblsq tt) 3 . 8 9  4.97 2 . 2 8  
1.10 Stream Power I l b l f t  s l  2 6 . 8 1  4 7 . 5 9  1 1 . 0 1  
4 . 6 9  Cum Volume l a c r e - f t )  2 5 . 0 5  4 0 . 3 1  1 1 . 6 0  
0.01 Cum SA (acres1 13.81 8 . 9 3  5 . 5 4  

~ a r n i n g :  m e  CTOSB section had to be extended v e r t i c a l l y  during me c r i t i c a l  deprh c a l c u l a t i o n s .  
warnin=: ~ n e  enersv loas was areater than 1.0 f~ (0.3 m!, between me current and orevioua cross .. 

6eCLion. Tliie may indicate the need for i idditionai cross sections. 
warning: parabolic f a i l e d  LO converge on critical deptil.  he program w i l l  try the 

cross section s l i c e l o e c a n ~  metnod LO f i n d  c r i t i c a l  depth. 

POB =eft sta night S L ~  FIOW area W.P. percent ~ y d r  velocity 
IELI ( E L I  (CfGl (sq i i i  l i t !  Con" Depth l i t1  iEr / s l  

LOB 9 8 5 4 . 4 0  9888.01 0.03 0 . 0 6  5 . 2 4  0.00 0.08 0 . 4 9  
2 LOB 9888.01 9921.62 216.17 41.77 3 3 . 7 0  9.48 1.36 d . 7 2  
3 LOB 9921.62 9955.23 608.18 89 .34  33.80 26.67 2.66 5.81 

LOB 9 9 5 5 . 2 3  9988.84 701.36 97.26 33.66 30.76 2 . 8 9  7.21 
Chan 9 9 8 8 . 8 4  9991.56 57.00 7.93 2 . 7 7  2 . 9 4  2 . 9 2  8 . 4 5  

5 Chan 9 9 9 1 . 5 6  9994.27 88.4'1 9.37 2.76 1 . 8 8  3 . 4 5  9.45 
Chan 9994.27 9996.9g 1 0 8 . 0 3  10.52 2.74 4 . 7 4  3 . 8 7  10.27 

8 Chan 9 9 g 5 . 9 1  9 9 9 9 . 7 0  112.86 10 .76  2.71 4 . 9 5  3 . 9 6  10.49 
9 Chan 9999.70 10002.42 112.89 10.77 2.72 4.95 3 . 9 6  10.44 
10 Chan 10002.42 10005.13 102.05 1 0 . 2 4  2.79 4 . 4 8  3.77 9 . 9 7  
11 Chan 10005.13 10007.85 71.58 e . 3 1  2.81 3.14 1.06 8.61 
12 ROB 10007.85 10019.77 8 0 . 5 4  19.06 12.09 1.54 1.60 4.23 
13 ROB 10019.77 10031.69 10.72 5.45 10.90 0 . 4 7  0.50 1.97 

Warning: The energy 1068 Was greater than 1 . 0  it 10.3 mi. between t h e  current and previous Cr066 
aecrion.  his may indicate the need for addi t ional  CTOSB ~ections. 

P r o f i l e  s p r o i i 1 e  2 

POB ~ e i i  ~ r a  Rignr sta PIOW area W.P. ~ercenr ~ y d r  v e l o c i t y  
l i t 1  l i t 1  l c f s !  l sq  it1 l f t l  con" oepm~r t i  ( i t l a !  

1 LOB 9921.62 1 9 5 1 . 2 3  633.86 47.21 33.90 27.80 3.14 6.52 
2 LOB 4955.23 9988 .81  810.05 112.30 13.66 35.51 1.14 7.21 
3 Chan 9 9 8 8 . 8 4  9991.16 77.21 9.15 2 . 7 7  3 . 3 9  3 . 3 7  8 .44  
1 Cham 9 9 9 1 . 5 5  9 9 9 4 . 2 1  9 8 . 1 4  10.58 2 . 7 6  4 . 3 2  3.90 4.31 
5 Chan 9494.27 9996.99 117.79 11.73 2 . 7 1  6.17 4 .32  10.04 
6 Chan 9996.99 9999.70 1 2 2 . 1 7  11.98 2.71 5 . 3 8  4 . 4 1  10.23 

Chan 9999.70 10002.42 1 2 2 . 6 1  11.98 2.72 1.38 4 . 4 1  10.23 
8 Chan l0002.42 10005.13 111.80 11.45 2 . 7 9  4 . 9 0  4 . 2 2  4.76 
'I m a n  10005.13 10007.85 81.66 9 . 5 2  2 . 8 1  3 . 5 8  3 . 5 1  8 . 5 7  
10 ROB 10007.85 10019.77 103.90 2 1 . 5 3  11.84 4.56 2.14 4 .83  

warning: m e  croee section had LO be extended v e r t i c a l l y  during the c r i t i c a l  depth calculations. 
warning: ~ n e  energy lonn was greater rnan 1.0 ft ( 0 . 3  mi. between the current and previous crosa 

section. ~ h i n  "lay i n d i c a t e  m e  need for additional cross s e c t i o n s .  

FDS (fCiine Creek T~ibut~rries, 
FCD 2OOSCO24, Work A~aijinrnenf 2 
JE F u l l e ~ / l l y d r ~ ~ l ~ ~ g y  & Gru,nu,phology, kc .  



Warning: The parabolrc search method failed to converge on cratical depth. The program will try the 
crass section s ~ i c e j s e c a n t  >method to f i n d  critical depth. 

CROSS SECTION 

RIVER: CB 
RBXCH: Reach 1 RS: 2.256 

INPUT 
ncrcrintion - ~ - ~ ~  - 
star ion mevation ~ a t a  "urn= 57 

sta S L ~  = lev  sea  lev sra =lev sra  lev 
4816 224 2311159845.194 2110329846844 2210.299848.014 2 3 1 0 . 2 5 9 8 4 8 . 6 0 4  2310.28 

Manning,s n Value6 nu",= 
S L ~  n val Sra n "a, sta n "a1 sra n "a1 Sra n val 

9 8 3 6 . 2 2 4  .06 9988.51 .05510011.76 06510087.35 .05510112.69 0 6 1  

~~~k sta: night ~engtns: ~ e i ~  channel ~ i g h ~  coeii conrr. ~xpan. 
9988511001176 223.7 217.63 211.44 1 3 

CROSS SECTION OUTPUT Profile Uproflle 1 

E.C. Elev I f t i  
vel ~ e a d  l i t )  
W.S.  EleY l i t1  
crir  W . S .  1 i t 1  
E.G. slope i r r i f r l  
a mtal I C ~ S )  
Top Width l i t1  
vel Total ( f i l s )  
Max C h l  DDth ( f t l  
D n Y .  Total 1cf.I 
Length Wtd. ( f t l  
 in cn EL lfri  

2 1 0 8 . 2 4  ~lernent ~ e i r  OB channel ~ i a n i  OB 
0.71 WL.  n-Val. 0.060 0 . 0 5 5  0 . 0 5 9  

2107.53 Reach Len.  (fL1 2 2 3 . 7 0  217.63 211.44 
2307.42 Flow area 150 fLl 1 1 9 . 1 2  8 6 . 8 7  lii.8S 

area 1sq f t l  
m o w  I C ~ S I  
Top Width I f L l  
Avg. "el. IfLlsI 
Hydr. Depth l f t l  
Con" lcfal 
Wetted per. i f r l  
shear (11)lsq ~ L I  
srream power I lb l i r  
cum volume 1acre.fr 
Om? SA lacresl 

warning: The energy loss was greater than 1.0 it 10.3 , " I ,  between Lhe current  and previous crass 
ae~tion.  his may indicate me need for addiiional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. E I ~ Y  i i ~ i  2309.21 element ~ e f r  OB channel ~iiinr OB 
~ . .  

iei ~ e a d  ( i t )  1.04 W L .  n~val. 0.060 0 . 0 5 5  0 . 0 6 5  
W.S.  61eu l i t1  2308 .17  Reach Len.  l i t 1  223.70 2 1 7 . 6 3  211.44 
C r i r  W.S. i f t i  Plow Area iSCI f t 1  106.83 101.60 98.12 ~ - - ~  ~ . . 
E.G. slope i r r l i r )  oozoi3s area (sq it1 106.83 101.60 9 8 . 5 2  
Q Total ICISI 2280 .00  Flow lcfsl 685.08 1011.61 5 6 3 . 3 1  
Top Width l i t1  106.00 Top Width l i t1  41.51 23.25 4 1 . 2 4  
"el  oral i i r l s )  7 . 4 3  xwg. "el, i i t / s l  6.41 10.15 5.72 
Max Chl Dprh l i t1  5 .79  Hydr. Depth l f t l  2.57 4 . 3 7  2 .39  
Con". Total lcfsl 15910 .5  Conv. ( c i s )  6780.7 7198.9 3 9 3 0 . 9  
~ength wed, i f t l  217.38 Wetted per. l t t i  4 3 . 9 8  23.92 42.72 
*in ch ~1 (it)  2302.38 shear iltiisq f r i  3 .11  5 . 4 5  2.96 
alpha 1 . 2 2  stream Power 1lhIfL sl 19.97 5 5 . 2 9  16 .90  
rrctn ~ o e e  l i t1  4 . 6 8  cum volume (acre-f i l  24.21 3 9 . 8 3  1 1 . 2 9  
C h E Lob6 l i t1  0 . 0 1  Cum Sii lacreel 1 3 . 5 3  8 . 8 2  5 .41  

Warning: The energy loss was greater than 1.0 it 10.3 mi, between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

Profile "profile 1 

Po6 Left SLa Ri~lhL SLB Flow area W ,  cercent Hvdr Velocitv 
I E T I  I ~ E I  ICFSI  ~ s q  it1 ( f t i  con" o e p ~ h ~ f t i  ~ ~ r ~ s i  

LOB 9897.14 9927.60 24.14 11.89 23.51 1.06 0.51 2.03 
LOB 9927.60 9 9 5 8 . 0 5  201 .10  4 7 . 1 4  30.48 8 . 8 5  1.55 4 . 2 8  

3 LOB 9 9 5 8 . 0 5  9988.11 302.31 60.10 30.48 13.26 1.97 5.03 
man 9988.51 5991.83 63.48 8.91 3 . 4 1  2 . 7 8  2 . 6 8  7 . 1 3  
Chan 9991.83 9941.15 97.16 11.50 1.41 4 . 2 6  1.46 8 . 4 5  
Chan 
Chan 
Chan 
cnan 
cnan 
ROB 
ROB 
ROB 
ROB 



warning: ~ i i e  energy loas was greater t h a n  1.0 ft 10.3 m ~ ,  between me current and previous croea 
section. ~ h i a  may indicate the need for additional crass sections. 

Profile # p r o f i l e  2 

LOB 
LOB 
Chan 
m a n  

"ha" 
Cham 
ROB 
ROB 

L e f t  SLa Right S t a  
( f t l  l f t i  
9927.60 9958 .05  
9 9 5 8 . 0 5  9988.51 
9988.51 9991.83 
9991.81 9991.15 
9995.15 9998.47 
9998.47 10001.80 
10001.80 10005.12 
10005.12 10008.44 
10008.44 10011.76 
10011.75 10038.22 

Flow area 
ICfsl i s q  EL)  

151.27 2 7 . 4 5  
5 2 9 . 8 2  79.38 
91.54 11.01 
130.19 1 3 . 5 0  
174.09 16.19 
214.81 18.64 
181.90 16.73 
139.18 14.16 

9 7 . 8 4  11.47 
4 6 9 . 5 6  7 5 . 0 6  

9 3 . 7 5  23.46 

W.P. Percent Hydr 
l f t l  COnv DepLhlft l  

1 3 . 5 1  6 .81  2 . 4 8  
30.48 23.24 2.61 

warning:  he energy 10s. was greater than 1.0 ft 10.3 m i .  between t h e  current and previoua cross 
section. ~ h i n  may indicate m e  need for additional CTOSS s e ~ t i o n ~ .  

CROSS SECTION 

RIVER: C8 
REaCH: Reach 1 RS: 2.215 

INPUT 
Descriorion 
starion ~leva~ion o a ~ a  num- 54 

sra slev S L ~  =lev sra =lev S L ~  = lev  sra  lev 
nRlO.11 2308 9811.98 2307.91 482+.18 2107.24 9 8 2 9 . 3 5  2106.94 9 8 5 4 . 7  2306.63 

Bank Sta: Left Right Lengths:  Lieit Channel Right Coeff Contr. Expan. 
9992.2710016.86 217.51 208.15 197.53 .1 . 3  

mocked Obstructions num- 1 

CROSS SECTION OUTPUT Profile Xpraiile I 

vel ~ e a d  i f r l  
W.9. Elev l i t 1  
Crit W.S. l i t 1  
E.C. m o p e  i i r l f t ~  
O Total l c f s )  
TOP Width ifL1 
vel Total i E t 1 ~ )  
wax chi Dorh i fr i  

2 1 0 3 . 8 4  ~lement ~ e i r  08 channel ~ i g l , ~  08 
0 . 8 4  W t ,  n ~ V a l .  0 . 0 6 2  0 . 0 5 5  0.061 

2303 .00  Reach Len.  l i t 1  217.59 208.15 1 9 7 . 5 3  
2303 .00  Flow area l sq  E L I  111.58 9 7 . 8 3  1 3 7 . 7 6  

0 . 0 2 0 2 0 5  Area i sq  it1 111.58 97.83 1 3 7 . 7 6  
2280 .00  Flow icEs1 497.91 9 2 7 . 9 9  854 .10  
198.95 TOP Width l i t 1  112.05 2 4 . 5 9  6 2 . 2 1  

6 . 2 1  RVg. "el. I f i l s l  3 .78  9 . 4 9  6 .20  
5.39 ~vdr. D ~ D L ~  i i r l  1.17 3 . 9 8  2.21 

16ono.l cbnu, i c i s r  3502.8 6528.5 6008 .7  
205.13 Wetted P e r .  i t t i  112.39 2 1 . 2 0  63.02 

2297.61 Shear l l b l a q  € t i  1.48 4 . 9 0  2 . 7 6  
1 . 4 0  stream power 11blft  s l  5 . 5 9  16.11 1 7 . 1 0  
1.21 Cum Volume ( a c r e - f t i  33.11 3 7 . 3 5  1 6 . 3 2  
0.01 Cum Sh l ac ree l  2 4 . 7 1  8.71) 10 .91  

warning: l he energy equation could not be balanced within the specifies number ot iterations. The 
me surface that had the leaat amount of error between computed and 

aesumed vaiuea. 
warning:  he energy loee was greater khan 1.0 f r  ( 0 . 3  mi, between t h e  current and previoue croso 

BBCLiO". This may indicate the need for additional croae sectione. 
warninn: ~urina the standard eteo iterationn. when the assumed water surface was s e t  equal to critical 

depth, the calculated water surface came baok below critical depth .   hi. indioa~eo thilr there 
is not a valid subcritical annwer. The program defaulted LO critical depth .  

CROSS SECTION OUTPUT Prof i le  #profile 2 

E.D. Elev lfLi 2 3 0 4 . 5 5  Element Left 08 Channel Right 08 
Vel Head l i t 1  1 . 1 4  WL. n~Val. 0 . 0 5 2  0.055 0 . 0 6 2  
W.S.  lev l f r l  2303 .41  Beach Len ,  lEi1 217.51 208.15 1 9 7 . 5 3  
~ r l t  W . S .  i f t l  2 3 0 3 . 6 1  Flow area l s q  it1 85.10 108.02 113.18 
E D .   ope i f r l i r i  0 . 0 2 2 2 2 5  ~ r e a  i sq  i t 1  85.10 ~08.02 113.18 
0 =oral i c f s l  2280 .00  F l o w  i c i s l  4 2 2 . 2 4  1117.90 709 .86  
Top Width i f t l  118 .11  TOP Width i f t l  19 .92  2 4 . 5 9  43.62 
"el Total i£L/sl  7 . 4  h v g .  "el, l f t l s l  4 . 9 5  1 0 . 6 3  6 . 2 7  
Max Chl Dpih I f t i  5 .80  H y d r . O e p t h l f i 1  i.70 4 . 5 9  2 . 5 9  

FDS ofcline Creek Tribrrfaries, 
FCD 2005C024, Work Assignmenr 2 
JE I ~ i ~ i l e r / H y d r ~ ~ l ~ ~ , ~ y  & Ge:eorno~~hology, IIIC. 



Con" Total (c i s1  1 5 2 9 3 . 6  Conv. l c f s i  2 8 3 2 . 3  7699.8 4161 .5  
~ength ~ t d .   TI 206.44 wetted per .  i i r i  iz.00 21.20 18.41 
Min Ch El (LC) 2297.61 Shear l lb laq it1 2 . 2 7  5.91 3 . 2 4  
illpha 1.33 Stream Power i l b l i t  s )  1 1 . 2 7  61.20 20.35 
rrcin 'oms ( f t )  4 . 3  cum volulne (acre- i t1  23.72 3 9 . 3 1  1 0 . 7 8  
C i. E Loss l f c i  0 . 0 5  Cum SA lacreal 13.29 8.70 5.21 

warning: The energy equation could not he balanced "ithi" the specified number or iterations. The 
program selected the warer surface that had the leaat amount of error between computed and 
assumed values. 

warning:  he cross section had LO be extended vertically during me critical depth ca~cularions. 
Warning: The energy loas was greater than 1 . 0  it 10.3 m ) ,  between the current an6 previous croas 

i n .  This may indicate me need for addieionel cross sections. 
warning: ~uring the standard step iterations, when tne assumeb warer surface was set  equal to critical 

depth. the calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

Warning: The parabolic search method failed ra converge on critical depth, The program will rly me 
cross section slicelsecant method LO find critical depth. 

Profile Qprofrle 1 

PO8 

LOB 
LOB 
LOB 
LOB 
Chan 
Chall 
Chan 
Chan 
cnan 
Chan 
Chan 
ROB 
ROB 
ROB 

~ i g h ~  sea 
l f t l  
9883.09 
9919.49 
9 9 5 5 . 8 8  
11992.21 
9 9 9 5 . 7 8  
'19911.30 
10002.81 
10006.32 
10009.83 
10013.35 
10016.86 
10042.67 
10068.48 
10094.29 

W.P. 
l i t )  
2 . 8 4  

3 6 . 4 3  
3 5 . 4 0  
36.67 
3.65 
3 . 6 8  
3 . 5 9  
3.57 
1.57 
3 . 5 7  
3.57 

25.91 
26.10 
11.01 

warning: m e  energy equation could not be balanced withln the specified number of iterations. m e  
program selected the warer surface rnar had m e  least amount of error between computed and 
assumed values. 

warning:   he energy loam was greater than 1.0 ft ( 0 . 3  mi. between me current and previous crass 
section. This ma" indicate Lhe need for addltlonal crass sections. ~~ ~ 

warning: ~uring m e  standard step i terat ions ,  when the assumed warer surface was set equal to crrrlcal 
depth, the calculated warer surface came back below criricai depth. =his indicates that there 
is not a valid iubcritical answer. m e  program defaulted to critical depth. 

Profile #profile 2 

Po4 Left Sea Right Sta Plow Area W.P. Percent Hydr Velocity 
l f i l  1 E t l  l c f s l  lsq Erl ( E L I  con" Depthl i t )  i i t l s i  

LOB 9919.49 4451 .88  111.37 2 1 . 4 8  15.31 4 . 8 8  1.74 4 . 7 4  
LOB 9'155.88 4492.27 310.87 51.62 3 6 . 6 1  1 3 . 6 3  1.64 5 . 0 4  

3 Chan 9992.27 3195 .78  137.08 14.10 3 . 6 6  6.01 4.01 '1.72 
Chan 9 9 9 5 . 7 8  9999.30 200.94 17.78 3 . 6 8  8.81 5 . 0 6  11.30  
Chan 9999.30 10002.81 2 3 9 . 3 8  19.11 3 . 5 9  10.50 5 . 5 6  12.21 
m a n  10002.81 10006.32 198.81 1 7 . 4 4  3.57 8.72 4 . 9 6  11.40 , Chan 10006.32 10009.83 159.11 15.26 3.17 6.98 4 . 3 6  10.43 

8 Chan 10009.81 10013.35 122.61 11.05 3 . 5 7  5.38 3.72 9.39 
9 Chan 10013.35 10016.86 89.96 10.84 3.57 3.95 3.09 8.30 
10 ROB 10016.86 10042.67 297.05 53.97 25.91 13.03 2.09 5.50 
11 ROB 10042.67 10068.48 412.81 59.21 2 2 . 4 9  18.11 3 . 3 2  6 . 9 7  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected me warer surface rnar had m e  least amount ai error hetween computed and 
assumed values. 

~arning: =he cross section had to be extended vertically during me critical depth calculations. 
warning:  he energy loss was greater than 1.0 f r  (0.3 m ~ .  between the current and previous cross 

aectron. ~ h l s  may indicate the need for additional cross sections. 
warning: ~uring the aiandais step iterations, when me assumed water surface was i e t  equal to critical 

depth, the calculated warer surface came back below critical deprh. T h i s  indicates char there 
is nor a valid subcritical answer. =he oroaram defaulted to criricai d e ~ ~ h .  . . 

Warning: The parabolic search method failed to converge on critical depth. The program w i l l  try the 
cross section s1iceIaecant metnod LO find critical depth. 

CROSS SECTION 

R I V E R :  CB 
REACH: Reach 1 RS: 2.175 

INPUT 
Description: 
station ~levarion ~ a ~ a  nu.= 71 

SLB Elev Sta Elev Sta Blew SLa Elev Sta Blev 
9 8 7 0 . 1 0 4  2301.139905.894 2 2 1 1 9 . 5 2 9 9 0 9 0 7 4  2299.359913.694 2 2 9 9 0 5 9 9 2 0 , 5 4 4  2298.77 
9922.684 2298,684924,924 2298.579930.884 2297.859935.474 2297.339940.034 2297.12 
9947094 2295.929947844 2296.949950.414 2297.039953.524 2 2 5 7 . 4 1 9 9 5 1 . 7 5 4  2 2 9 7 . 4  
9961.634 2 2 9 7 3 7 4 4 6 8 . 0 4 4  2 2 9 7 4 4 9 9 6 8 7 1 4  2 2 9 7 . 4 3 9 9 6 9 . 2 4 4  2 2 9 7 4 2 5 9 7 2 6 3 4  2 2 9 7 . 5 6  

FDS of  Cline Creek Tribut6rrier. 
FCD i00 .7~024 ,  Work Assignment 2 
JE Fuller/Hydmlofiy & Geon~mpholofiy, Inc 



Nanning,a n Values ,I","= 

SLil  n V a l  sLa n "ill SLa n V a l  sca n Val Sta n V a l  
9870.104 0 6  ' 1993.56  ,05510010.42 ,0651011628 , 05510128 .16  . 0 6  

Bank SLa: Left Right lengths: left Channel Right Coeff ConLr. 
99915610010.42 249.65 2 5 4 . 9 7  2 2 9 . 9 1  .1 

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev l i t 1  2299.81 Element L e f t  08 
"el ~ e a d  l i t 1  0 . 8 1  W L .  n ~ v a l .  0.060 
W . S .  EleY l i t 1  2 2 9 8 . 6 2  Reach Len. l i t 1  299.65 
crir W . S .  (it1 2298.62 FIOW area i sq  f r l  82.61 
E.C.  lope i f r I f ~ 1  0.020815 area l sq  it1 82 .61  
O Total l c fe l  2280.00 Flow iCfS1 328.78 
TOP nidtn ( f r 1  203.63 TOP width i f f )  69.61 
"el Total ( i r l s i  5.94 iiug, "el, i i i l e )  3 . 9 8  
Max Chl DpLh i f t l  5 . 6 6  Hydr. Depth l i t 1  1.19 
con". ~orai i c f n i  15803.1 con". i c i a i  2 2 7 8 . 8  
~ e n g ~ h  wtd. ( f t i  263.09 Wetted per .  ( t r )  70.31 
Min Ch El i f t l  2 2 9 2 . 9 6  Shear ( I b l a q  t t l  1 . 5 3  
Alpha 1 . 4 8  siream pawe; I l b l t t  a1 6 . 0 8  
FrCLn LOrs 1fLi 5.31 Cum Volume l ac re - fLl  3 2 . 6 1  
c h E ~ o a n  i f r i  0 . 0  cum sli i a c r e n ~  2 1 . 2 8  

Channel 
0.055 

warning:  he energy equation could not be balanced within the npeciiied number of irerailon.. i he 
program selected the water nureace Lhar had the least oi error between computed and 
aESYmed vaiuea. 

Wirnino: The enersu lose was clreater than 1.0 tL ( 0 . 3  m), between the current and nrevious cross ~ ~ .. 
section. This may indicate Lhe need for additional croas sections. 

warning: ~~~i~~ the ~ r ~ ~ d a r d  nrep i terat ione ,  when the aanumea "arer surface was set equal ro critical 
npnlh. ?he ciilcnlirted waLer surface came back helow critical death. This indicates that  there --=- ~~, - ~ ~ -  ~~-~~~~~~~ ~ 

is nor a valid subcritical anewer. The program defaulted to critical depth. 

E . D .  EleY IfLl 2 3 0 0 . 0 0  Element 
Ye1 Head I f t i  0 . 9 6  W L . n - V a l .  
W.S. Elev IfLI 2 2 9 9 . 0 4  Reach Len. (it1 
crir W.S. i i t i  229'1.04 slow ~ r e a  ( s q  f t i  
E.G. slope i t r l i t l  0.019916 Area l sq  it1 
0 Total i c i s i  2280.00  low i c f s i  
~ o p  Width (it1 146.07 ~ o p  width i f t i  
"el Total l i ~ l s l  6.64 iivg. "el. I i L l s l  
Max Chl Dpth IiLl 5 . 0 8  Hydr. Depth l i t 1  
con" Total i c f s l  16155.8 con", i c i r i  
~engrn W L ~ ,  l i t 1  2 7 0 . 9 4  vetted per, l i t 1  
 in ch ~1 l t t l  2 2 9 2 . 9 5  Shear I l b l s q  it1 
nipha 1 . 4  srrealn Power l l b l i t  nl 
~ z c t n  ~ 0 8 8  l i t 1  5 . 4 2  cum volume i a c r e ~ f r l  
c 6. E ~ o s e  i i r l  0 . 0 6  cum sli lacreal 

Channel 
0 . 0 5 1  

warning;   he energy equation couid not be balanced within the specified nvmber oi iterations. The 
program "eee critical depth far the warer aurtace and continued an with me calculations. 

warning: me section had LO he extended vertically during the critical depth calculations. 
warning: m e  energy l ae s  wan greater than 1.0 f t  ( 0 . 3  mi,  between me current and previous cross 

section.  his may indicate the need for additional croea sections. 
warning: During the standard step iteratione, when the assumed water euriace was oer equal to critical 

depth, the water surface came back belaw critical depth.  his indicates tliar there 
ie not a valid subcritical answer. m e  program defaulted to critical depth. 

warning: ~ n e  parabolic search method failed LO converge on critical depth. m e  program will try m e  
CIOSS section n ~ i o e l a e c i i n t  metnod LO rind critioal depth. 

Profile #profile 1 

POB 

LOB 
LOB 
LOB 
Cilan 
Chan 
"ha" 
Chan 
"hen 
Chan 
cnan 
ROB 
ROD 
ROB 
ROB 
ROB 

W.P. 
i f t i  

20.32 
24.72 
2 5 . 2 7  

2.68 
2.64 
2.46 
2.46 
2 . 4 6  
2 . 4 5  
2 . 4 1  

29.14 
29.30 
2 9 . 1 9  
29.34 
7.10 

warning:  he energy could nor be balanced ~irnin the specified number of iterations. =he 
program selected the warer surface that had the least amount of error between computed and 
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assume* values. 
xarning; energy loss was greater than 1.0 it 10.3 mi. between ihe current and prevrous cross 

*his may indicate the need far additional cross sections. 
vvarning: mring the standard step iterations, when the assumed water surface was s e t  equal ro critical 

depth, the calculated water surface came back helow critical depth.  his indicates that there 
is not a valid subcritical answer, m e  program aetauked LO critical depth. 

POS Left sta Right Sea Flow Area W.P. Percent ~ y d r  velocity 
ifri iiri (CESI (sq iri (fti con" Depthlit) iit~si 

I LOB 9 9 1 9 . 4 9  94<<.18 121.97 2 8 . 4 4  2 0 . 7 4  5.35 1.40 4 . 2 9  
2 LOB 9 9 4 4 . 1 8  9 9 6 8 . 8 7  222.07 43.70 2 4 . 7 2  9.74 1 . 7 7  5 . 0 8  
3 LOB 9968 .87  9 9 9 3 . 5 6  185.34 19.55 25 .27  8 . 1 3  1.60 4 . 6 9  

m a n  9993.56 9995.97 103.95 10.84 2 . 6 8  4 . 5 6  4.50 9 . 5 9  
Chan 9995.97 9998.18 153.10 13.52 2 . 6 4  6.72 5.65 11.25 

6 Cllan 9998.38 10000.75 166.16 13.87 2.46 7 . 2 9  5 . 7 6  11.98 
Chan 10000.79 10003.19 143.75 12.72 2 . 4 6  6.30 5 . 2 8  11.30 
Cham 
Chan 
Cham 
ROB 
ROB 
ROB 

Warning: The energy equation could nor be balanced "ithi" the specieied mumher of iterations. The 
program used critical depth for m e  water surface and coniinued on with m e  calculations. 

Warnino: The cross section had to be extended veriicallv durina the critical deorh calculaLions. 
warnxng: me energy loss was greater Enan 1.0 tt (0.3 mi. between the current and previous cross 

section.  his may indicate the need for additional cross sections. 
~ a r n m g ;  ~uring the standard step iterations, when m e  ael;umed water surface wae e e t  equal to critical 

depth, the calculated water Euriace came back below critical depth. This indicates char there 
is nor a valid subcritical answer. s he program defaulted to critical depth. 

Wanling: The parabolic search method ialled to converge on critical depth. The program will try the 
cross aecLion slicelsecant method ra find critical depm. 

CROSS SPCTTON 

RIVER: CB 
REACH: Reach 1 RS: 2.125 

INPUT 
DescrrpLion: 
station ~levaiion ~ a e a  nun. 97 

S L ~  m e v  sra =lev S L ~  =lev s t a   lev sta   lev 
9712.463 2 3 0 0 , 0 4 9 7 1 6 2 2 3  2298239719.783 2296.679728.613 2296,279732,343 2 2 9 6 . 0 5  
9737.823 2 2 9 5 . 6 9 7 4 0 8 2 3  2295319744.183 2 2 9 5 0 6 9 7 5 5 , 9 6 3  2294,089773,743 2 2 9 2 . 4 9  
9774.001 2242.<69774.073 2292.469775.013 2292.289782.263 2290.849782.793 2290.81 
9787.023 2240429790813 2 2 9 0 . 5 4 9 7 9 8 . 2 0 3  2290.729807.803 2290.769811.113 2290.74 

~ a n k  sra: left Right ~ e n g m s :  left channel xight coeff contr. ~ x p a n .  
9990.81001124 171.63 185.19 148.66 .I 3 

CROSS SECTION OUTPUT Proille #profile 1 

E.C.  lev lfti 2 2 9 2 . 7 3  Element Left OB Channel Riilht OB 
"el Head (fL1 
W . S .  Elev (fti 
crir W . S .  ifti 
E D .  Slope (fLIfL1 
(i Total (cfs) 
Top Width (fti 
Vel Total lfc/si 
Max C h l  Dpth IfLi 
con". Total (cfsi 
Length WLd. (ftl 
*in cn EI itri 
alpha 
F ~ C L ~  LOSS ifri 
C k E Lass Ifti 

W t .  n-Val. 
Reach Len. Ifti 
Flow Area lsq £ti 
Area lsq Etl 
Flow lcfsl 
~ o p  ~ i d ~ h  Ifri 
avg. "el. IiLIbi 
~ydr. ~ e p ~ h  iiri 
Con". (cis1 
wetted per. (irl 
shear ( ~ b / s q  iri 
Stream Power (Iblii 
cum Volume (acre-if 
cum S* (acres1 

warning:   he energy equation could nor be balanced within the specified number or iterations, me 
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program used critical depth for the water surface and conrillued on with the calculacrone. 
warning: Divided flow computed for L h i S  CTOBB-BeELLDn. 
warning; me energy loss was greater than 1.0 ft 10.3  m i .  between the current and previous orosa 

seciion. Thin may indicate the need for additional croee secLions. 
warnin-: mrinq the B~andard area iterations, when the assumed warer surface was set equal LO critical 

depth; me calculated wirer surface came back below critical depth. mi. indicates that there 
is nor a valid subcritical anewer. The program defaulted Lo crriical depth. 

CROSS SECTION OUTPUT Protile $profile 2 

E.C. =lev ( f r i  2293.00 ~ l e m e n t  ~ e i r  OB channel ~ight OE 
Yel Head l f t l  0.71 WL. n-Val. 0.059 0 . 0 5 1  0.065 
W . S .   lev ( ~ L I  2 2 9 2 . 1 1   each =en, i f r l  171.63 185.19 1 9 8 . 6 5  

crit W.S. ( i t )  2 2 9 2 . 2 5    low area (sq i r i  274.43 8 4 . 7 9  31.z'i 
E.C. slope ( f t f f t ,  (1.020079 area f e n  f t 1  2 7 4 . 4 3  8 4 . 7 4  11.29 
Q Total 1CfFI 2 2 8 0 . 0 0  F l O v  1CtisI 1294.03 8 1 9 . 0 1  1 6 1 . 9 6  
Top Width l f t !  217.46 Top Width 1 f L I  2 0 3 . 2 6  2 0 . 4 1  1 3 . 7 5  
"el Total l f t i a l  5 . 8 4  Avg. "el. l f L / a l  4 . 7 3  9 . 6 6  5 . 1 8  
Max Chl DpLh I f L )  5 . 4 9  Hydr. Depth lit! 1.35 4 . 1 5  2 . 2 7  
Conv. Total l c f s l  15090.2 Conv. l c f s l  9 1 6 7 . 4  5 7 7 9 . 9  1143.0 

length WLd. I f L l  175.52 IYeLLed Per .  l f t l  2 0 4 . 2 0  2 1 . 1 6  1 5 . 4 4  
Min Ch El I f t i  2 2 8 6 . 7 6  Sheilr I I b f a g  f t l  1 . 6 8  5.02 2 . 5 3  
Alpha 1.41 Stream Power 1 l b I f L  s l  7 . 9 7  4 8 . 5 2  1 3 . 1 1  
FICLn Lo08 I f L I  3 . 9 6  Cllm Volume ( a c r e - f L l  2 1 . 9 0  3 8 . 3 1  9 .70  
C I E lose I f L i  0 . 0 3  Cum Sh l a c i e n l  1 2 . 0 6  8 . 4 9  4 . 7 8  

warning: m e  energy equation could nor be balanced within the specified number of iterations. Tlie 
program used crikical depth for the water surface and conkinued on with Lhe celcuiations. 

warning; ~ivided flow computed for this crass-section. 
warning:  he energy lose was greater rhan 1.0 ft 10.3  m i .  between the current and previouil croes 

section. ?his may indicate the need ior additional cross sections. 
warning: nuring the standard srep iterations, when the assumed water ourface waa s e t  equal to critical 

depth, the calculated warer surface came back below critical depth.  his indicates that rhere 
is not a ualrd subcritical answer. s he program defaulted LO critical depth. 

Profile "profile I 

POS 

LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
cnan 
Cham 
m a n  
cnan 
Chan 
ROB 
ROB 
ROB 

W.P. 
I f L l  

4 7 . 9 8  
4 0 . 1 1  
5 5 . 7 5  
55.87 
3.05 
1.05 
3 . 0 6  
3.01 
3.00 
3.00 
3.01 

26.29 
2 6 . 2 0  
25.16 

Percent Hydr 
COnv D e p t h l f L l  
10.11 1.15 
1 8 . 8 8  1.71 
10.41) 1.17 
7.05 0.94 
2 . 8 1  2 . 9 5  
4.12 3.81 
6.09 4 . 6 8  
1 . 0 8  5.10 

warning:  he energy equation could nor he balanced ~ i r h i n  me apeciiied numher at irerationti. i he 

nro~ram used critical deorh for the warer aurface and continued on wirh the calculations. . - 
warning: ~ivided flow computed for this cross-section. 
warning:  he energy lass wae greater rhan 1.0 ft (0.3 m ) ,  between the current and previous crosn 

aection. Thie may indicate the need for additional croas oectians. 
warning: m r i n g  me standard step iterations, when the assv,ned warer surface was set equal LO critical 

depth, m e  calculated water nurface came back below c r i t i c a l  depril. ~ n i s  indicates that there 
is not a valid subcritioal answer. The program defaulted to critical depth. 

PO3 

LOB 
LOB 
LOB 
LOB 
man 
Chan 
Cham 
Cham 
man 
m a n  
m a n  
ROB 

warning:  he energy equation could nor be halanced within the apeciiied number of iterations. me 
program uaed critical depth for the warer surface and continued on wirh the calculariona. 

warnino: ~iviaed flow cornouted for this cross-section. 
warning:   he energy loss was greater than 1.0 f t  1 0 . 3  m i .  hetween the current and previous croas 

mi. may indioate m e  need for additional croaa sections. 
warning: ouring the standard srep iterations, when the assumed warer surface was set equal to critical 

depth, the calculated water euriace came back below ~~itical depth.  his indicates that there 
ie not a valid aubcrirical anewer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: C8 
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REX": Reach I RS: 2.090 

. 
SLaLlOn Elevation Data 

Ele" SL* 
2289.419691.638 

2 2 8 8 . 7 9 7 5 3 . 0 9 8  
2 2 8 0 . 6 7 9 7 8 5 . 8 9 8  
2 2 8 2 4 8 9 8 0 1 . 9 3 8  
2 2 8 2 . 9 8 9 8 1 5 . 6 6 8  
2284,339837,358 
2 2 8 6 . 6 2 9 8 4 7 . 2 5 8  
2286729858.178 
2 2 8 6 . 4 4 9 8 8 7 . 2 6 8  
2286.299901.088 
2286,489911,798 
2286.229920.168 

Elev SLa 
2289,49692,068 

2 2 8 7 . 3 2 9 7 6 3 . 8 2 8  
2 2 8 0 7 2 9 7 8 8 . 9 0 8  
2 2 8 3 4 5 9 8 0 4 . 6 5 8  
2 2 8 2 8 3 9 8 1 6 , 9 8 8  
2 2 8 5 . 9 6 9 8 3 8 . 6 5 8  
2286819867.788 
2286.729861.128 

2286 .39888 .548  
2286.219901.698 
2286.399912.938 
2286.169924.738 

nank S L ~ :  ~ e f i  ~ight ~engths: ~ e i i  channel ~ight coeii conrr. ~xpan 
9985.8510013.17 118.45 12+.16 131.13 . I  . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.O.  lev (fr) 
"el Head lit1 
W.S. Ele" lit! 
crir W.S. lfri 
E.O. Slope IILIEL! 
Q Total ICIEI 
Top Width Iftl 
vel T O L ~ I  i i r l s i  
  ax C ~ I  Dprn (iri 
Con". Total (cia1 
Length wtd. lit) 
Min Ch El IfLl 
Alpha 
~ r c t n  ~ o s s  (it) 
C & E LOSS Ifti 

Element 
WL. "-Val. 
neath =en. (iri 
Flow Area isq ftl 
~ r e a  (sq it) 
Flow (cis1 
TOD Width Ifti 
avg. "el. litla! 
flyel-. oeptn lit) 
Con". ("?el 
Wetted Per. lit! 
Shear IIblsq it1 
stream power IIblir 31 

cum volume iacre~ir) 
cum SA <acres1 

Left OB channel ~ight OB 
0.056 0 . 0 5 5  0 . 0 6 5  

warning:  he energy equation could not be balanced wirnin me specified number of iterations. =he 
oromram selected me water surface that had me least amount of error between cornnured and . . 
assumed values. 

Warning: Divided flow computed for this Cross-SeCLlOn. 
warning: The energy loss was greater than 1.0 f t  10.3 m1, between the current and previous cross 

section. =his may indicate m e  need for additional croes sections. 
warninq: ~uring the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth, m i s  indicates rnar rnere 
is not a valid subcritical answer. s he program defaulted LO crlilcal depth. 

CROSS SECTION OUTPUT 

E.G. Eiev lfL1 
"el Head lfti 
W.S. Elev IfLl 
crit W.S. l f L i  
E D .  Slope ifLILL1 
Q Total lcrsi 
TOP Width i f t i  
"el Total 1it1si 
Max Chl DDth lft! 
Con". Total lcfsi 
Length Wtd. itt! 
 in cn EI lit! 

Profile #profile 2 

2 2 8 6 . 9 2  Element 
1.00 Wt.n-"al .  

2 2 8 1 . 9 2  Reach Len. IfLi 
2 2 8 5 . 9 2  n o w  ~ r e e  isa f r :  . .  . 

0.025271 Area lsq ELI 
2280.00 Flow ICfs! 
141.73 TOO width ift! 

7.96 avg. "el. Iftlsi 
5 . 2 5  Hydr. Depth ifti 

1&1<2.6 Conv icis! 
119.80 Wetted per. I ~ T I  
2282.60 Shear Ilblsq ftl 

1.02 stream power ~ w f t  si 
2.94 cum volume (acre-fri 
0.05 CYin Sii lacrelj! 

Left OB Channel Riaht OB 

~arning:   he energy equation could not be balanced wirnin the specified number of iterations. i he 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning: Divided flow computed for this cross-section. 
warning:  he energy lass was greater than 1.0 cr 10.3 mi, between the current and previous cross 

secLion. This ma" indicate the need tar additional CT066 6eCLion6. 
warning: ~uring the srandara step iteratlons, when the assumed water surface was eer ewe, to critical 

depth, the calculated water surface came back below cri~lcal depth.  his indicates that rnere 
is not a valid subcritical answer. The progra,n defaulted ra critical depth. 

POS Left SLa Right SLB Flaw Area W.P. Percent Hydr Velocity 
Ifti lfti IcIB) lsq fti lit1 con" Depthifti iftlsi 

LOB 9745.86 9805.85 1195.74 1 2 3 . W  39.09 5 2 . 4 1  3.27 9 . 6 5  
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LOB 
LOB 
LOB 
Chdn 
cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

warning: ?he energy equarlon could nor be balanced within the specified number ai iterations.  he 
program selected the warer surface  that had the  least amount of error between computed and 
assumed values. 

warning: ~ i ~ i e e a  t l o w  computed for this cross~necrion. 
warning: m e  energy loss wan greater than 1.0 f r  io .3  mi, between the current and previous cross 

e e ~ ~ i o n .  ~ h i n  may indicate the need for additional cross sections. 
warning: nuring the step irerationo, when m e  assumed warer sureace was set  equal to critical 

depth, the caicu~atea warer aurfaoe came back below critical depth. Tnie indica~ea t ha t  there 
is not a valid eubcritical answer. =he program deiaulred to critical depth. 

PO3 l e f t  SLa Right SLa Flow area W.P. percent xydr velocity 
IfLi IfLi lcfs i  Isq f t i  I f t i  Conv Depthi f t i  I f t / s i  

1 LO8 9745.86 9 8 0 5 . 8 5  1195.76 123.94 39.09 5 2 . 4 4  3.27 9 . 6 5  
2 LOB 9 8 0 5 . 8 5  9 8 6 5 . 8 5  5 0 7 . 0 2  7 7 . 0 8  31.95 26.62 2 . 4 5  1 . 8 8  
3 LOB 9 8 5 5 . 8 5  9 9 2 5 . 8 5  
4 LOB 9 9 2 5 . 8 5  9 9 8 5 . 8 5  6 8 . 4 6  26.15 4 2 . 6 9  3.00 0.62 2.60 
5 Chan 9 9 8 5 . 8 5  9 9 8 9 . 7 5  12.31 1 . 4 5  4.00 0.54 0 . 8 8  3 . 5 8  

m a n  9 9 8 9 . 7 5  9993.66 3 7 . 1 1  6 . 6 7  3 . 9 8  1.63 1 . 7 1  5 . 5 7  
m a n  9941.65 9 9 9 7 . 5 6  70.19 9 . 7 7  1.98 3 . 0 8  2.10 7.18 

8 Cham 9997.55 10001.46 106.19 12.48 3 . 9 5  4.66 3.20 8.51 

9 Chan 10001.45 1 0 0 0 5 . 3 6  101.86 12.19 3 . 9 5  4.47 3.12 8.35 
10 Chan lOOOS.36 10009.27 17.67 8.71 L O 3  2 . 5 3  2 . 2 4  6.61 

11 Chan 10009.27 10013.17 21.61 4 . 8 5  L O 2  0 . 9 5  1.24 4.47 
12 P.08 10013.17 10026.52 1.76 0.g6 2 . 6 5  0 . 0 8  0.38 1.84 

~arning:   he energy equation could not be balanced within the npeciiied number of iterations. The 
program selected me water auriace that had the least amount of error beween computed and 
assumed values. 

warning: Divided flow computed for this croes-section. 
warning:  he energy lose waa greater than 1.0 ft 10.3 mi, between me current and previous cross 

SeCLion. Thin may indicate the need for additional cross aecLione. 
warning: ouring the erandard iteration., when the assumed "aier eurface was eer equal to crlrical 

depth, the calculated warer surface came back belaw critical depth. Tnia inaica~es riiar rhere 
in not a valid aubcritical answer. me program defaulted to critical depth. 

CROSS SECTION 

RIVER: C8 
RERCH: Reach I RS: 2.066 

INPUT ~ ~ 

aeocriprion: 
Station Elevation Data "urn= 8 1  

10077.88 2292 

Manning's n Yaluee "urn= 5 
sra n val ara n v a l  s t a  n val ~ t a  n val Sra n V a l  

9739.611 ,069830,201 , 0 5 1 9 8 7 2 , 9 1 1  ,065 9 9 8 5 . < 9  ,0551001186 , 065  

~ a n k  sta: le f t  Right ~eng~hs: Left channel ~ i g h ~  coeff coner. Expan. 
9985,4910011.86 108.74 225.01 2 5 0 . 5 9  .1 .3 

E.G. Elev Itti 
"el m a d  i f r i  
W . S .  Flev I f t i  
crir W . S .  I f f )  
E.C. slope i i r l f r i  
0 Total Icfai 
Top Width i f t i  
"el Total i f r l s i  

W L .  n-val. 
Reach Len, IfLi 
Flaw are. ieq t r i  
Area iaq £ t i  
Flow ICfSi 
~ o p  width i f t i  
avg. "el .  I C L / S I  

Channel 



Max Chl DpLh l i t 1  4.99 Hydr Depth l f t l  1 . 4 2  2 . 7 6  0 . 6 2  
COO". Total lcia! 14778.6 Conv lc fs l  10928.8 1811.4 3 8 . 4  
~ e n m t h  Wtd. i fr i  152.07 Wetted per. i f t i  168.51 27.07 1.02 
~in-ch EI (it) 2 2 7 8 . 4 7  shear I I ~ I ~ ~ ~ T I  Z I O  4 . 0 0  o . 8 ~  
Alpha 1 . 0 2  Stream Power I I b l i t  sl 1 4 . 8 7  3 2 . 2 8  2 . 1 9  
rrctn LOSS l i t )  2.54 cum volume ( ac r e - f r i  2 3 . 9 4  35.97 16.35 
C 6 E LOSS l i t 1  0.03 Cum Sa (acres1 2 2 . 3 6  8 . 3 1  9 . 7 7  

warning: The energy errnation could nor be balanced within the specified number of iterations. The 
program selected the water surface Lhar had the least amount of error between computed and 
assumed values. 

warning: ~ivided flow computed for this cross-section. 
warning: =he energy lose was greater rhan 1.0 f r  10.3 m i .  between me current and previous crass 

section. may indicate the need for addirionai ~ r o a a  sections. 
Warning: During the standard step iterations, "hen the assumed warer burface was s e t  equal to crirlcal 

depth, the calculated water surface  came back below critical depth. rhis indicates that there 
is nor a valid svbcrirical answer. me program defaulted to cr i t ica l  depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. =lev i f r i  
vel Head l f t l  
W . S .  Elev IfLI 
CriL W.S. IfLI 
E.G. slope ~ i r l i r )  
Q Total (c is1  
TOP width I ~ L I  
"el Total I f i l s l  
M ~ X  CM Dptn I ~ L I  
Conv. Total lc fs l  
Length WLd. l i t 1  
Min Ch E l  IfLl 

Element 
W t .  "-Val. 
Reach Len. l i t 1  
FLOW ~ r e a  isq it! 
area isq i t) 
Flow lc is l  
TOP width ( i t )  
*vg. "el. I f t l s l  
war .  Depth I Z L I  
Con". lc fs l  
Wetted Per.  l i t 1  
Shear IIbIsq it1 
stream power l I b / i t  
cum VOlYme lacre-£L 
CUl" SA (acres1 

Channel 

warning: me energy equation could nor be balanced within the specified nvmber of iterations. m e  
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning: Divided flow computed for this cross-section. 
warning: =he energy loss was greater than 1 . 0  it (0 .3  m). hetween t h e  current and previous cross 

section.  his may indicate the need f a r  additional cross sections. 
warnmg: ~uring the standard step iterations, when the assumed warer suriace was set equal to crlrical 

depm, m e  calculated water suriace came back helow critical depth.   his indicates that there 
is not a valid subcritical answer. The program defaulted ra critical depth. 

Po6 Left SLa RIghL SLa Flow Area W.P. Percent Hydi Velocity 
l f t l  l i t 1  lcfsi Isq it1 I f t i  Conv DepthlfLl Iirls) 

1 LOB 9788.82 9 8 3 7 . 9 9  2 8 5 . 0 3  d8.20 4 0 . 9 1  12.50 1.19 5.91 ~ ~ 

2 LOB 9837.99 9887.15 1281.92 144.75 49.50 16.22 2 . 9 4  8 . 8 6  
1 LOB 9887.15 9916.32 31.15 16.57 42.18 1.37 0.39 1.88 

LOB 4936.32 9 9 8 5 . 4 9  87.97 2 8 . 9 6  31.88 3 . 8 6  0.81 3 . 0 4  
5 Chan 9 9 8 1 . 4 9  9989.25 43.49 7.20 3.81 1.91 1.91 6.04 
6 Chan 4989.26 9993.02 76.83 10.14 3.85 3 . 3 7  2 . 5 9  7 . 5 8  

Cham 4943.02 '1996.79 117.76 13.08 1 . 8 4  1.16 3 . 4 7  9.00 
8 man 9946.79 10000.55 111.75 15.34 3.91 6.66 4.07 9.89 
9 cnan 1oooo.56 10004.33 104.67 1 2 . 2 9  3-92 4 . 5 9  3 . 2 6  8 . 5 2  
10 Cham 10004.33 10008.09 6 2 . 4 4  8 . 9 5  3 . 8 5  2 . 7 4  2 . 3 8  5 . 9 7  
11 Chan 10008.04 10011.85 31.07 1.89 3 . 8 5  1.36 1.56  5.27 
12 ROB 10011.86 10025.06 5.42 2 . 3 8  4.02 0.26 0 . 6 2  2 . 4 9  

warning: The energy equation could not be balanced within the specified number of iLeraLiona. The 
program selected the warer surface rnar baa the least amount of error between computed and 
assumed values. 

Warning: Divided Flow compuied for this cross-section. 
warning:  he energy loss was greater rhan 1.0 ft (0 .3  m i .  between the current and previous crass 

secrian.  his mav indicate the need for additional cross sections. 
warning: nuring the standard step iterations, when the assumed warer burface -as s e t  equal to 

depm, m e  calculated water suriace came hack below critical depth.  his ind~cates m a r  mere 
is nor a valid s u b c r i t i c a l  answer. =he program defaulted to critical depth. 

PO8 

LOB 
108 
LOB 
LOB 
cnan 
Chan 
cnan 
Chan 
Chan 
Chan 
Chan 
ROB 

warning: =be energy equation could not be balanced within the specified number of iterations.  he 
program selected the warer surface that had Lhe least amount of error between cornpuked and 

FDS (fClinc Creek Tribuiuries, 
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warning: Divided flaw computed for tilie croee-aection. 
warning: The energy lass wae greater than 1 . 0  fL (0 .3  m i .  between the current and previous cross 

aerrinn.  hie mav indicate me need f o r  additional cross aectione. ~ 

warning: ~uring the standard seep iterations, wnen tne assumed water surface was set equal LO cririoill 
depth, the calculated warer surface  came back below critical depkh. Thi. indicates that there 
16 not a valid oubcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: 2.021 

INPUT 
Deacriprion: 
station mevat ion Data 

SLa Elev S t a  

Bank Sea: Left Right Lengths: Lief= Channel Right Coeft C o n t r .  Expan 
9985.231000869 2 0 4 . 5 5  1 8 7 . 5 1  166.91 1 . 3  

CROSS SECTION OUTPUT profile #profile 1 

"el Head ifLi 
W.S. Elev i f t i  
CriL W.S. i f t i  
E.G. Slope ifL/ILI 
Q Total ICfsi 
Tor) Width lfLi 
vei T O L ~ I  i c t / s i  
  an chi Dpth i f r i  
Con". Total I C E B i  

~engih Wtd. i f r i  
Min Ch El I f t i  

iirea isq fLi 
Flow icfoi 
Top Width i f t i  
iivg. "el. i f i l s i  
~ydr. mgtn i f t i  
Con". lcfoi 
Wetted Per. i i i i  
snear i lb laq  i t )  
Stream Power i l b l i r  ni 
Cum Volume I ac r e~Er i  
cum SFI (acres)  

warning: m e  energy equation nor be balanced the numer of iterations.  he 
program selected the water aurface that had the least amount of error between computed and 
aneurne.3 values. 

warning: =he conveyance reria iuparream conveyance divided by downatream conveyance1 i r  l e a r  than 
0 . 7  greater than 1.4.  his may indicate the need far additional cross sections. 

warning: m e  energy loaa was greater than 1.0 it ( 0 . 3  mi. between me current and previaus cross 
~ ~ c t i o n .  ~ h i a  mav indicate the need for additional croos sections. 

warning: ~uring m e  standard erep iterations, i hen  he assumed warer surface was set  equal ra critical 
depth, the calculated water surface  came back below critical depth. ~ n i s  indicates that there 
is not a v a l i d  subcritical answer. The program defaulted LO critical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev i f t i  
Vel Head IfLi 
W.S. Elev IfLi 
CIit W.S. i f t i  
E.D. Slope IfLIILI 
Q mral icfai 
Tap Width I f t i  
"el Total i i ~ l s i  
xax chi opth i f i r  
con". Total icfei 
~ength W T ~ ,  i f r i  
Mi" Ch E l  i f t )  

Element 
WL. "-Val. 
Reach  en. i i r i  
Flow Area is4 i t i  
~ r e a  isq i r i  
Flow Icfal 
Top Width i f t i  
Avg. "el. !Etlai 
~ y d r ,  oeprh i f r i  
"0"". lc fs i  
Wetted P e r .  i f t i  
shear IIbIsq fLi 
stream Power i lb/fL ni 
m m  volume i a c r e ~ i r i  
cum SA iacresi 

left 08 
0 . 0 5 0  

2 0 6 . 5 5  
15g.64 
159.64 
8 6 2 . 6 8  
87.02 

5 . 4 0  
1.83 

5 9 1 7 . 9  
87.17 
2.43 

13.13 
19.78 
10.74 

Channel 
0.055 

187.12 
105.28 
105.28 

1111.85 
21.45 
10.55 

6 . 4 9  
7 6 2 7 . 2  

2 3 . 9 8  
1.83 

6 1 . 5 2  
17.39 

8 . 2 8  

~arning: m e  energy equation could not be balanced within the specified numer of iterations. The 
program seleoted the warer surface that had me leaat amount ai error between computed and 
assumed values. 

warning:  he conveyance ratio iupstream conveyance divided by dawnerrearn conveyance) ie leas than 
0 . 7  or greater than I.&. Thia may lndicare the  need for additional crose sectione. 
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warning:  he energy lass was greater than 1.0 ii 10.3 m i .  between the current and previous crass 
section. This may indicate the need for additional crass sectione. 

warning: ~uring me standard step iterations, when the assumed warer surface was s e t  equal to 
d e p m ,  me calculated water suriace came back below criricai depth.  his indrca~es that there 
is nor a valid subcritical answer. m e  program defaulted to critical depth. 

ifti ~cfsi ~ s q  it) (it) con" oeprh~iii iit/si 
I LOB 9890.20 9921.88 2 4 . 5 6  12.61 23.70 1.08 0.53 1.41 

LOB 9921.88 9 9 5 3 . 1 5  154.39 42.71 3 1 . 7 3  6.77 1.35 1 6 1  
LOB 
Chan 
m a n  
Cham 
Chan 
m a n  
Cham 
cnan 
ROB 

warning:   he energy equation could nor he balanced wirnin me specified number of rterations. m e  
program selected the water surface rnai had m e  least amount of error between computed and 
assumed values. 

warning:   he conveyance ratio iupstream conveyance divided by downstream conveyancei is less than 
0.7 or greater than 1 . 4 .  This may indicate the need *or additional CT068 ~ections. 

warning:   he energy loss was greater than 1.0 f t  10.3 mi, between the current and previous cross 
section. This may indicate the need for additional crass sections. 

warning: ~uring me standard step iterations, when the assumed warer surface was s e t  equal to 
depth, me calculated warer surface came hack below critical depth.  his indicates that inere 
is not a valid subcritical answer. me program defaulted to criricai depth. 

PVS 

LOB 
LOB 
LOB 
Chan 
Cham 
Cham 
m a n  
Chan 
cnan 
cnan 
ROB 

Right S t a  
(it) 
9921.88 
9 9 5 3 . 5 5  
9985.21 
4988.58 
9991.93 
9 9 9 5 . 2 9  
9 9 9 8 . 6 4  
lOOOl.99 
10005.14 
10008.69 
10012.26 

warning: =he energy equation could not be balanced wirnin the specified number of iterations. m e  
program selected the warer surtace that had tne least amount of error hetween computed and 
assumed values. 

warning: =he conveyance ratio lupsrream conveyance divided by downstream conveyance) is less than 
0.7 or -renter than 1.4.   his mav indicate the need £or additional crose ~ec~ion, 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between m e  current and previous cross 
section.   hi^ may rndrcate the need for additional CTOSS sections. 

xarning: ~uring the standard step iterations, when the assumed warer surface was set  equal to criiicai 
depm, m e  calculated warer suriace came hack helow critical depth.  his indicates that mere 
is not a valid subcriticai answer. =he program defaulted to critical depth. 

CROSS SECTION 

BIVEPI: CB 
REIICH: Reach I RS: 1 . 9 8 8  

INPUT 
DescripLion: Prlvare Driveway 
station  levat ti on ~ a ~ a  num- 47 

S L ~   lev sra  lev S L ~   lev Sra ~ i e v  ~ t a   lev 
9913.188 2278.179917.988 2277.89920.328 2277.d19923.508 2277089925738 2 2 7 5 . 9 2  

~ a n k  sra: left night ~engths: =eft channel Right coeff conrr. ~ x p a n  
996010008.66 17.56 18.19 18.86 .1 .? 

CROSS SECTION OUTPUT Proirle Pproiile 1 

E D .  Elev ittl 2 2 7 5 . 5 8  Element Left OB Channel Right 08 
vel ~ e a d  ifr) 1.12 WL. n-val. 0.030 0.030 0.010 
W.S. Elev lfti 2275.46 Reach Len. (fil 17.56 18.19 I 8 8 6  
~ r i t  W.S. ifti 2275 .45  Flow Area 169 fLi 19.50 154.58 91.35 

FDS of Ciinc Creek Tribrrfuries, 
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E.C. slope iirlirl 
Q Total (ctel 
Tap Width iir1 
"el ~otal ifrlsi 
Max Chl DpLh I f L I  
Con". Total Icfsl 
~ength Wrd. ift) 
win cn EI irti 
alpha 
m c r n  LOSS iiri 
C 6. E Lions lit1 

0.007451 Area inq it1 39.50 1 1 4 . 5 8  91.31 
22BO.00 Flow <cis1 228.79 1 4 7 4 . 8 1  576.40 
128.21 TOP Width iftl 26.16 48.66 13.39 

7.99 aug. "el, lttla) 5 . 7 9  9 . 5 4  5.31 
3 . 6  ~ y d r .  mptn itt) 1.51 3.18 1.71 

2 1 1 5 8 . 9  Conv. icfsl 2565.8 16539.2 6464.0 
18.25 wetted per.  lfr) 26.31 10.69 53.dg 

2272lO Shear llblsq fL1 0.75 1.58 0.85 
1.13 Stream Power IIbIft Bl 4.32 15.04 1.35 
0.22 cum volume iacre~frl 2 8 . 9 8  3 4 . 9 5  1 3 . 9 6  
0.01 Cum Sh lacreal 21.78 8 . 0 3  9.57 

warning: l he energy equation could not be balanced within the specified nun*er of i~erations. Tile 
program rlnea critical depth f o r  tne water sureace and ~ ~ n t i n ~ ~ e d  on w i ~ h  the calculations. 

warning:  he conveyance rario iupotream conveyance divided by dawnatream conveyance] is less than 
0.7 or grealer Lban 1.4. This may indicate the need tor adbitional cross nectione. 

warning: During the etandard step iterations, when the asiumed water surface wan s e t  equal Lo critical 
nenrh rilp olclll;tea water surfaoe back below c r i ~ i c a ~  deDth. ~ n i e  inoica~en that there ..-. ~~, ~~~- ~ ~ - ~ ~ - ~ ~ ~ ~  ~ 

s ~ b c r i t ~ c a l  annwer. m e  program defaulted to critical depth. 

CROSS SECTTON OUTPUT 

E.G. Elev ifti 
"el ~ e a d  iiri 
W . S .  Elev lit1 
crit W . S .  (it1 
E.D. slope iirltrl 
Q ToLal (cfsl 
~ o p  width (it1 
vel  Total (itla1 
M ~ X  C ~ I  nptn IETI 
Conv. Total icfsl 
~ength W T ~ ,  i f r i  
 in cn EI Ifrl 

Element 
WL,  n ~ v a l .  
Reach Len, iiL1 
Flow area ,a" it1 
Area isq ELI 
Flow icis1 
Tor) Width ifti 

Channel 
0.030 

warning: 

Warning: 

warning: 

 he energy equation could not be balanced ~irnin tile epecified number of iteratiana. m e  
program used critical depth for m e  water surface and  cantinuen on wit11 the oalculationa. 
The conveyance ratio iupntream conveyance divided by downatream conveyance1 is less enan 
0.7 or  greater than 1.4. This may indicate the ,need for additional cronn nectione. 
During the standard step iterarionn, when the  assumed water nurfaoe wan set equal Lo critical 
depth. the calculated w i e r  a w e a c e  came back below cri~ical depth. Tnia indicates char rnere 
is not a valid rubcrlrical answer. The program defaulted LO critlcal depth. 

Profile #profile 1 

PO6 

LOB 
LOB 
LOB 
Chan 
Chan 
Cilan 
cnan 
Chan 
cnan 
m a n  
ROB 
ROB 
ROB 
ROB 

Lett Sta Right S t a  W.P. 
lit1 
7.74 
9.29 
9.27 
6.97 
6.91 
6 . 9 5  
6.95 
6.91 
6 . 9 5  
6 . 9 5  

17.20 
17.25 
17.21 
1.81 

Percent Hydr Velocity 
Conv Depthlit1 Iftisl 
0.45 0 . 5 3  2.54 
3.02 1.48 5.04 
6 . 5 6  2 . 2 5  5 . 8 7  
8 . 4 0  3.40 9.16 
9 . 8 6  3 . 3 1  9.79 
9 . 9 6  3 . 3 3  9 . 8 3  

10.09 3.35 

xarning:  he energy equation could not be balanced within the specified number or iterations. i he 
program ueed critical depth for me m t e r  surface and canrinrlea on with the ca~cula~ions. 

warning: The conveyance ratio iupnrrearn conveyance divided by downstream comreyance1 ia less than 
0.7 01- greater than 1 . 4 .   his may indicate the need for additional crnee eecrions. 

warning: ~uring the standard arep iteratione, when me assumed water aurface "as s e t  equal to critical 
denen. the calculated "ater surface back below critical depth. This indioateo that rnere 
i.'"~i a valid .",,critical annwer. The program defaulted to critical depth. 

1 Cham 
2 Chan 
3 Cham 

cnan 
5 "ha" 
6 Chan 
7 Chan 

ROB 
9 ROB 

W.P. 
iftl 
9.77 
6.95 
6.91 
6.95 
5 . 4 5  
6.915 
6 . 9 5  

17.20 
15.75 

Warning: The energy equation could nor be balanced within the specified number of iterations. The 
program used cr~tical depth tor the water surface and continued on with the calculations. 

warning:  he conveyance ratio (upstream conveyance divided by dawnatream conveyance] is l e s o  than 
0 . 7  or greater than 1 . 4 .  mis may indicate the need for additional croea sections. 

warning: ~uring the standard arep iterations, when the assumed water surface was s e t  equal LO critical 
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depth. the calculated water surface came back below critical depth. m i s  indicates that there 
Is not a valid subcritical answer. The program defaulted to crirlcal depth. 

CROSS SECTION 

RIVER: C8 
REACH: Reach I RS: 1.985 

INPUT 
DesCripLio": 
searmn  levat ti on ~ a t a  nun= 4 7  

Elev Sta 
2 2 7 8 3 3 9 9 2 8 . 9 9 4  
2276,419949,674 
2 2 7 2 . 9 4 9 9 5 9 . 7 5 4  
2271719976.854 
2270274488.964 
2268.691000<.68 
22719210025.22 
22733410062.42 

227510077.24 

~ a n k  Era: left Right Lengths: l e f t  channel Right coefi contr.  p pan 
9988.9610004.68 lOl.61 96 40.64 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev (fL1 
"el Heas i f t i  
W.S.  lev i f t i  
CliL " 8 .  i f t i  
e c .  slope ( i r l f i ~  
o Total (cis1 
iop widtn (it) 
"el ~oi.1 i i r l s )  
Max Chl Dpth (it1 
Con"  Total (cis1 
~ength Wtd. (it) 
 in cn XI ( i t1  
alpha 
Fret" loss ( i t1  
C (I E LOSS ( i t1  

Element 
WL. n-viil 
Reach Len. ( f i l  
F l o w  iirea lsq fLi 
area isq re1 
Flaw (cis) 
Tap Width (it) 
i ivg "el. ( i r l s l  
Hydr. Depth i f t i  
Con", (c i s )  
Wetted P e r ,  (Eti 
Shear (Iblsq i t)  
Stream Power ( I b l i t  
cum iiolurne (acre-cr) 
cum W (acres1 

Channel 
0 . 0 5 5  
96.00 
8 1 . 8 3  
87.83 

1048.01 
1 5 . 7 2  
11.93 

5.59 
7275.1 

1 6 . 3 6  
6 . 9 5  

8 2 . 9 9  
3 4 . 9 0  
8.01 

warning: m e  energy loss was greater than 1.0 it (0.3 m ) .  between the current and previous c r o ~ s  
eecrion, m i s  may indicate the need far additional cross sectrons. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev  ( F L I  
"el Head Ifel 
W . S .  Elev ( f i l  
crir W.S.  ( f L 1  
E.D. slope ~ F L / L ~ I  
(1 Total ictsi 
Top Width ( E L )  
vel Total  i f t l s i  
Max C h l  Dpth Ifti 
can" Total ( c f s l  
~iength  Wtd. ( f t i  
win cn EI ( i t )  
Alpha 
FrCLO LOSS ( i t1  
C h E LOSS (it1 

Reacn Len. ( i t1  
plow ~ r e a  (sq f r i  
area (sq fL1 
F l o w  ( C F S I  
TOP Width ( f t l  
aug. "el. ( r r l s l  
Hydr. Depth I f t i  
Con" icfsi  
Wetted per .  i f r i  
Shear (Iblsq f t l  
stream Power ilh/fL 

Channel 
0.055 
96.00 
8 9 . < 9  
89.44 

1105.51 
15.72 
12.36 

5 . 6 9  
7505.9 
15.36 

-1.42 
91.16 
36.77 

8 . 0 1  

warnmq: Tne energy loss was greater than 1 . 0  i r  (0.3 mi. between the current and previous cross 
sectxon. =his may indicate the need far additional cross sectxons. 

Profile #profile i 

PO6 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
m a n  
Cham 
Cham 
m a n  
Cham 
ROB 
ROB 
ROB 
ROB 

FDS of Cline Creek Tribstun'er, 
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Right SLa 
l e t 1  
9946.14 
9960.41 
9974.69 

Area 
1sq f t i  

0 . 0 2  
19.07 
3 4 . 4 0  
5 4 . 2 2  
10.43 
11.45 
12.44 
13.46 
14.49 
13.85 
11.66 
62.01 
2 9 . 9 8  
22 .54  
6.15 

W.P. 
i f r l  
0.49 
14.43 
14.30 
14.40 

2 . 2 9  
2 . 2 9  
2 . 2 9  
2 . 2 8  
2.32 
2.41 
2 . 4 7  

17.73 
17.63 
17.59 
7.50 

velocity 
i i t / s i  

0 . 3 8  
3.31 
5 . 0 "  
6 . 7 4  

10.62 
11.30 
11.97 
12.63 
13.10 
12.40 
10.87 

5 . 6 7  
4.12 
3 . 4 2  
2 . 5 4  



warning:  he energy lass was greater than 1 . 0  it 10.3 m i ,  between me current and previous croas 
aectioxi. mi. may indicate t h e  need for additional croos sections. 

Profile #profile 2 

PO6 

LOB 
LOB 
m a n  
cnan 
m a n  
cnan 
Chan 
m a n  
cnan 
ROB 
ROB 
ROB 

W.P. 
I f t i  

1 2 . 0 6  
1 1 . 4 0  

2 . 2 9  
2.29 
2 . 2 4  
2 . 2 8  
2 . 3 2  
2 . 4 1  
2 . 4 7  

17.73 
17.61 
6.60 

warning:  he energy lass greater than 1.0 ft 10.3 m i .  between the current  and previoue cross 
s e ~ ~ i a n .  Tniv may indicate m e  need f o r  additional oross sections. 

CROSS SECTION 

RIVER: CB 
REACH: Reach 1 RS: 1.966 

INPUT 
DeacripLio": 
Station ~levacion ~ a ~ a  

Sra Ble" &La 
9100.029 2277.139901.259 
9g14.704 2271.339917.729 
4952.009 2 2 7 6 , 1 6 9 9 5 4 , 4 0 9  
9972.179 2269.79973.319 
9996.269 2268,639999,169 
10019.06 2270,371002205 
1 0 0 4 2 . 2 8  2270.11 10045.5 
10057.46 2271.291006483 
10095 .87  2271.421010186 
10126.43 2273911015079 

Manning's n Value= "urn- 3 
SLa n "ill Sea n Val SLa n Val 

9900.029 .07 11970.59 ,05510010.26 , 0 6 5  

m n k  sta: ~ e i t  ~ i g h ~  Lengrho: l e f t  channel Right coeff contr. Expan. 
44705910010.26 210.3 196.08 177.17 .1 . 3  

CROSS SECTION ODTPW 

E.C. Ele" i i r i  
"el ~ e a d  i f r i  
W.S. Ele" i f t i  
crir 8 . 6 .  ( f t i  
E.C. slope i f r l i r i  
Q Total lofol 
Top Width l f t l  
"el Total i f t l s l  
Max Chl Dpth IfLi 
Conv. Total icfoi 
Length W L d  IfLi 
Min Ch E l  l i t 1  
iilpha 
~ r c t n  ~ o s a  l i t )  
C h E L06a l i t!  

2 2 7 3 . 9 4  Element 
0 . 9 2  W E ,  "-Val. 

2273 .02  Reach Len.  l i t 1  
n o w  area isa i r i  
area isq it1 
rlow ICiBi 
Top Width I f t i  
hug. "el. 1 i r l s i  
"ydr. Depth l i t !  
Con", lcfel 
wetred per. ( f r i  
shear llb/sq f t l  
Stream Power i l b l f t  e! 
cum Volume (acre-fLi 
Cum SA (acres1 

Channel 
0 . 0 5 5  

196.08 
110.45 
1 1 0 . 4 5  

1 3 6 9 . 6 8  
39.67 
9.10 
3.79 

9 8 2 8 . 0  
40.01 

4 . 5 5  
41.51 
3 d . 6 6  

7 . 9 5  

warning: me energy loss was than  1.0 it 10.3 m i ,  between t h e  current and prevlaus cross 
~ ~ ~ t i a n .   hie may indicate the need for additional cross sections. 

CROSS SECTTON OUTPUT Profile #pro f i l e  2 

E.G. EleY ( fL !  
vel ~ e a a  ( r c i  
W . S .  Elev I F L i  
CIiL W.S. ifL1 
E.D. Slope I fLIf t I  
Q Total IcEai 
~ o p  width i i r i  
vel ~ o i a l  i i r l a i  
Max Chl D p t h  l t t !  
Conv. Total lc fs l  
length wtd. i f r l  
Min Ch E l  IfL! 
.alpha 
Fret" LOBS ifLi 
C h E LOSS IfLl 

Left OB Channel Right OB 
0.070 0.055 0 . 0 6 5  

warning:  he energy lass greater than 1.0 f t  10.3 m!.  between the current and previous croas 
section. This may indicate the need for additional croas sectione. 



Profile #profile 1 

PO6 

LOB 
Chan 
Chan 
Cham 
Chan 
Chan 
Cham 
"ha" 
ROB 
ROB 
ROB 
ROB 

W.P. Percent Hydr 
I f i l  con" o e p t n i i r ~  
6 . 7 8  1.14 1.26 
5 . 8 8  5 . 7 8  3 . 3 4  
5 . 6 7  7 . 6 6  3 . 5 4  
5 . 6 8  8.21 1.70 

warning: energy loss was greater rnan 1.0 ft ( 0 . 3  m l .  between me current and previous cross 
section.  his may indicate the need for addrtional cross sections. 

Profile # p r o f i l e  2 

POB 

LOB 
m a n  
cnan 
Chan 
Chan 
Cham 
m a n  
Chan 
ROB 
ROB 

W.P. 
I F L !  
6 . 8 1  
5 . 8 8  
5 . 6 7  
5 . 6 8  
1.68 
1.67 
1.68 
5.76 

2 9 . 7 9  
21.68 

warning:  he energy loea was greater than 1.0 it 1 0 . 3  mi. between me current and previous 
sect ion.   his may indicate the need for addirionai crass sections. 

CROSS SECTION 

RIVER: C8 
REACH: Reach I RS: 1 . 9 2 9  

INPUT 
DeSCripLion: 
Station ElevaLlon Data num- 91 

SLa Elev Sta 61ev SLa Elev Sra Elev Sca 61ev 

Bank Sta: Lieit Right Lengths: Left Channel Right Coeii Conrr. Expan. 
99622210018.55 6 9  7 6 . 6 4  8 3 . 8 9  I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.D.  lev l f t l  2 2 6 9 . 5 6  Element L e f t  08 Channel Right OB 
Vel Head I f t i  4 Wt. n ~ V a i .  0.060 0 . 0 5 5  0 . 0 6 5  
W . S .  Elev IfLI 2268.15 Reach L e n .  l i t1  6 9 . 0 0  7 5 . 6 4  8 3 . 8 9  
Crit W . S .  l f t l  2268.11 Flow lire* isq it1 2 1 . 0 2  197.14 4 6 . 6 1  
E D .  Slope (fL/fLl 0.026596 area lsq i t 1  2 1 . 0 2  197.14 4 6 . 6 1  
Q Total (cfs! 2 2 8 0 . 0 0  Flow IcLsl 9 8 . 8 9  1983.39 1 9 7 . 7 2  
TOD width ( i t ]  113.53 TOP Width i f i j  16.441 56.71 40.37 
vel 'rota1 i i r l s )  8 . 6 1  X V ~ .  "el. I ~ L I ~ I  4.71 10.06 4 . 2 4  
wax chi ~ p t n  ( it)  n.is ~ y d r ,  oeprn 1fr1 1.28 3.47 1.15 
Conv. T o t a l  i c i s l  11980.8 Con" i c f s !  6 0 6 . 4  12162 .0  1212.4 
~ e n g ~ h  Wtd. ( i t )  7 6 . 2 6  Wetted per, ( f r i  16.71 5 7 . 1 3  4 0 . 8 6  
i in ch ~1 i f r )  2 2 6 3 . 5 0  shear i l b l s q  f r i  Z O P  5 . 7 3  1 . 8 4  
Alpha 1.22 Stream Power i lb/fL 61 9 . 8 2  5 7 . 6 4  8 . 0 3  
F Z C m  LO55 l f i l  1 . 3 7  Cum Volume ( a c r e - f t l  2 8 . 7 4  3 3 . 8 5  13.13 
C h E LOSS (ELI 0 . 2 1  Cum S* iacreel 2 1 . 6 5  7 . 7 3  9 . 1 2  

FDS of Cline Creek Tributarier. 
FCD i005~024, Work As.rijinnient 2 
JE Fuller;lHydrolo~y & Geomotphology. Inc 



warning: 
warning: 

warning: 

warning: 

warning: 

Divided flaw computed for this croes-eecrion. 
~ e l o c i ~ y  head has changed by more than 0.5 it 10.15 mi. Tnir may indicate the need for 

additional cross necLion6. 
The conveyance ratio IupsLream conveyance divided by dawnaLream canueyancei ir less than 
0.7 or greater than 1.4. may indicate the need far cross sections. 
The enerav lass waa orearer than 1.0 it 10.1 mi. between the current and previous crass 

ie nor a v a l i d  subcritical anewer. The program defaulted TO critical depth 

CROSS SECTION OUTPUT 

E.C. Elev ifti 
"el Head lfii 
W . S .  Elev Ifti 
CriL " 6 .  lftl 
E.O. Slope lftlfti 
Q ~ o t a l  lcfai 
TOP widen irti 
"el Total I£L/SI 
Max Chl Dpth Ifti 
Con" Total 1cisi 
Length Wtd, ifti 
 in cn EI iirr 

:ile 2 

Element 
"t, n-Val 

Right OB 
0.065 
8 3 . 8 9  
11.66 
31.65 

167.43 
22.92 
4.69 
1.16 

1086.5 
23.18 

2 . 2 8  
10.71 

8 . 6 2  

Channel 
0.055 
76.64 

210.04 
210.01 
2081.06 

16.71 
9 . 9 2  

Wetted Per. Ifti 
shear Ilblaq iLi 
Stream Power lIb/it si 
Cum Volume Iacre~Etl 
cum Si l  lacre31 

warning: energy 100s "aa greater t h a n  1.0 f r  10.3 between me current and previous cross 
secLion. Thin "lay indicate the need for additional Cr068 BeCtiOnG. 

Profile %profile 1 

POB 

LOB 
Chan 
Cllan 
Cham 
cnan 
Chan 
cnan 
Chan 
ROB 
ROB 
ROB 
ROB 

W.P. 
IfLi 

16.71 
8.14 
8.21 
8.11 
8 . 1 4  
8.25 
8.11 
8 . W  

2 1 . 2 6  

0 .48  
19.12 

warning: ~ivided flow computed for this cross-section. 
~ a m i n q :    he V ~ ~ O C ~ L Y  bead has "hanged by more than 0 . 5  ft 10.1s mi. This may indicate me need for 

~-~~ 

warning: The conveyance ratio (upstream conveyance divided by downstream conueyancei is l e a s  than 
0.7 greater than 1.4. m i e  indicate the need far additional cross sections. 

warning:  he energy lees than 1.0 it 10.3 m ) .  between the current and preuiaoa croaa 
section.  his may indicate the need for additional craas eeotione. 

warning: ouring the standard iterationn, when me asevmed water surface was set equal to critical 
depth, the calculated water surface back helow critical depth.  hie indicatee that there 
is not a valid suboritical answer. The program defaulted LO critical depth. 

Profile #profile 2 

Pee 

LOB 

W.P. ~ercent ~ y d r  veiocity 
Ifti can" DepLhlfLi Iftlsi 
4.93 1.30 2.91 4.57 
8 . 1 1  11.94 3.53 4.53 
8.21 11.10 3.41 1.32 
8.11 9.05 2 . 9 8  8 . 5 4  
8.14 11.04 3 . 3 5  9.23 
8 . 2 5  17.29 4 . 4 3  10.99 
8.11 16.62 4 . 2 9  10.89 
8.17 14.02 3.89 10.15 

23.18 7 . 3 4  1.55 4 . 6 9  
Cham 
ROB 

warning: The energy laes was greater t h a n  1.0 ir 10.3 m i ,  between the current and previoua cross 
oeotion. Thie may indicate the need for additional craaa eectione. 

CROSS SECTION 

RIVER: C8 
R E W H :  Reach 1 RS: 1.915 

FDS o f  Cline Creek Tribur~rries 
FCD i005~024, Work As.~ijin,ne?tt 2 
JL' Fuiler/Hydml<~gy & Ge~~eo,no,phology, In(:. 



Manning's n Valves num- 3 
SLL n v a l  sra n v a l  sea n val 

9 8 2 5 . 9 4 2  .06 9995.32 .05510010.05 , 0 6 5  

Bank SLa:  Left Right Lengths: L e t t  Channel Right Coeff Conrr. Expan 
9993.1210010.05 157.11 167.03 181.16 .1 . 3  

CROSS SECTION OUTPUT PrOLlle #profile 1 

E . G .  Elev IfL! 
vei ~ e a d  i f r i  
w . s  ~ l e v ' i i C )  
crir W . S .  l i t )  
E.G. Slope i f t l f t i  
Q Total l c f s )  
TOP Width l i t )  
"el Total i i r l s i  
  ax C ~ I  nprn (it) 
"On" Total i c i s i  
Length W L ~ .  (it! 
 in cn EL I ~ L I  
Alpha 
FlcLn Loss l i t 1  
C [i E LOB- l i t 1  

Leach Len ,  l i t!  
Flow Area lsq fL! 
Iirea 1sq I t 1  
Flow ICLSl 
Top Width I F i I  
aug, "el. I f i / ~ !  
Hydr. Depth l f t !  

left OB Channel Riqht OB 

warninq:   he enerqy eauation could not be balanced within the s~ecified numher of irerarions. i he 
program ;Sea-ciirical depth for the warer nuriace and continued on with the calculations. 

~arning: m e  energy loss was greater t h a n  1 . 0  LL 10.3 m!,  between the current and prevroua cross 
section. This may indicate the need Lor addrrional cross sections. 

warning: nuring the standard srep iterations, when the assumed warer surface was s e t  equal to critical 
depth, the calculated warer surface came back below crirlcal depth. This indicates that there 
16 not a valid subcritical answer. The program defaulted LO Critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. =lev l i t )  2268.23 ~lement left OB channel Right OB 
vel m a d  ( i t )  0 . 9 9  W L ,  n-val. 0.050 0.055 0 . 0 6 5  
W.S. Elev l i t 1  2267.25 Reach Len. ( f t i  117.11 1 6 7 . 0 3  181.15 
~ r i i  M S .  l i t 1  2267.25 Flow &re* 1sq ft) 192.35 9 7 . 3 8  65 .63  
E.G. slope ( i t l i t )  0.015605 area lsq f r l  192.31 97.38 6 5 . 6 3  
Q Total (cis! 2 2 8 0 . 0 0  Flow (Cis) 1000.54 1025.91 2 5 3 . 5 1  
TOP width l i t )  I < < . O O  ~ o p  width (it) 87.32 16.74 3 9 . 9 4  
Vel Total I L L I s l  6 . 4 2  Avg. "el, lit161 5.20 1 0 . 5 4  3 . 8 6  
 ax cu ~ p t h  ( i t )  7.07 xydr. ~ e p ~ h  ( ~ L I  2 . 2 0  1 . 8 2  1 . 6 4  
Con". Total lc fs l  18211.9 Con". ( c i s !  8009.5 8 2 1 2 . 9  2 0 2 4 . 4  
length wtd. I ~ L I  163.41 Wetted per. l i t )  8 8 . 2 2  17.66 41.71 
 in cn EI l r t i  2260 .18  shear IIbIaq i t )  2.12 5.37 1.52 
Alpha 5 4  Stream Power l i b l i t  81 11.05 16.60 5 .92  
rrctn LOBS ( f ~ i  2 .32  cum volume ( a c r e - i t )  19.09 35.43 8 .52  
C P E LO95 1f t i  0.02 Cum SLI (acres1 10.410 7 . 6 7  4 . 2 5  

warning:  he energy equation could nor be balanced within the specriied number of iterations.  he 
program used critical depth for me warer surface and continued an with me calculations. 

warning:  he cross section had LO be extended ~erricany during the critical depth calculations. 
warnmg:   he energy loss was greater than 1 . 0  it 10.3 mi. between me current  and previous cross 

section. This may indicate the need for additional crosa ieciions. 
warnmg: ouring the standard srep iterations, when the assumed warer iurface was s e t  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. 

warning: =he parabolic search method failed ia converge on critical depth.  he program "iii try the 
croea section slicelsecant method to ixnd critical depth. 

PO6 Left SLa Right Sta Flow Area W.P. percent ~ y d r  velaclry 
i f r i  l i t 1  ( c f s i  lsq i t )  l i t !  con" ~ e p i n i i ~ l  (iris) 

1 LOB 9825.94 9 8 5 9 . 4 2  1.12 1.35 1.92 0.05 0.23 0 . 8 3  
2 LOB 9 8 5 9 . 4 2  9 8 9 2 . 8 9  19.82 15.10 , , . < a  0 . 8 7  0.45 1.31 
3 LOB 9 8 9 2 . 8 9  9926.17 53.05 27.26 3 3 . 4 8  2.33 0.81 1.95 

LOB 9926.37 9 9 5 9 . 8 5  2 1 2 . 9 7  69.62 3 3 . 5 2  I l l 0  2.08 3 . 5 3  
5 108 9959.85 9993.32 491.66 103.88 33.64 21.56 3.10 4.73 
6 Chan 9991.32 9995.71 87.71 11.02 2 . 5 9  3 . 8 5  4.61 7 . 9 6  

~ h a n  9995.71 9998.10 121.34 1 3 . 3 8  2 . 5 9  5 . 3 2  5 . 6 0  9.07 
8 Chan 9998.10 10000.49 1 5 9 . 5 2  15.76 2 . 5 9  7.00 6 . 5 9  10.12 

Chan 10000.49 10002.89 175.90 16.32 2 . 4 4  7.72 6 . 8 3  10.78 
10 Chan 10002.89 10005.28 156.00 11.19 2.44 6 . 8 4  6.31 10.27 
II Chan 10005.28 10007.67 130.99 13.81 2 . 5 0  5 .74  5.78 9 . 4 8  
12 Chan 10007.67 10010.06 102.57 11.96 1 . 5 2  4 . 5 0  5 . 0 0  8 .57  
13 ROB 10010.06 10042.13 . 210.91 5 S . 4 1  3 2 . 5 8  9 . 2 5  1.76 3 . 7 4  
14 ROB 10042.13 10074.20 174.97 50.14 32.11 7.67 1.56 3 . 4 9  
15 ROB 10074.20 10106.26 141.43 40.58 26.03 6.20 1.57 3.49 

warning: The energy equation could not be balanced within the specified nvmber of irerarions. The 

F D S  r~f Cline Creek 7'ributarie.r. 
F C D  2005C024, Work Assignment 2 
JE Fuller/Hydrolofiy & Geomorphology, Iric. 



Profile #profile 2 

warning: 

warning: 
Warning: 

warning: 

warning: 

POS 

LOB 
LOB 
LOB 
Cilan 
Chan 
Chil" 
than 
than 
m a n  
Chan 
ROB 
ROB 

~~~ 

lie subcritical answer. m e  program defaulted to critical depth. 

W.P. 
IfLi 

21.06 
21.52 
33.64 

2 . 5 1  
2 . 5 9  
2.59 
2 . 4 1  
2 . 4 4  
2 . 5 0  
2 . 5 2  

3 2 . 5 8  
9.13 

TIE energy equation could not be balanced ~irnin the specified numer of iterations.  he 

program "see critical depth fo r  the warer surface and continued on with t h e  calcu~a~ions. 
me =roes secrioll nild LO be extended ~ertically during me critical depth calcvlaiians. 
me energy lonn  was greater than 1.0 ct (0.3 mi. between the current and previoua crose 
oection. Thin may indicate the need for addikiollal croes SecLions. 
mring the n~andard step iterations, when the assumed water surfaoe was s e t  equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcrlrical answer.  he program defaulted to critical depth. 
  he parabolic search method failed to converge on crikical depth.   he program will try the 
cross section slice/secanr metnod LO irnd critical depth. 

CROSS SECTION 

RIVER: C8 
REX": Reach 1 RS: 1.883 

INPUT 

~anningls n values mum= 3 
Sra n Val St* n Val Sia n Val 

9 7 6 6 . 2 7 2  .06 9 9 8 6 . 2 6  . 05510012 .62  .06 

sank s t a :  l e f t  ~ighr ~ e n g t h a :  =eft  channel ~ i g h r  coefi cant=. Expan 
9986.2610012.62 110.72 192.78 203.57 1 . 3  

CROSS SECTION OUTPUT ~r~oiile #profile I 

E D .  Elev IfLi 
"el ~ e a d  ifri 
W.S. Elev Ifti 
CriL W . 8 ,  lit1 
E.D. Slope lft/fLi 
Q Total (ofsi 
TOP width I ~ L I  
"el Total lft/ai 
Max Chl DpLh Ifti 
Con". Total iuisi 
~ength Wtd. ifii 
Min Ch El ItLi 
mpha 
Frcrn LOBS IELI 

Element 
WL. "-Val. 
 each ~ i e n  iiri 
Flow A r e a  lsq it1 
area 1sq frl 
F l o w  ,cis1 
Top Width 1fLi 
avg. "el. IfLIsl 
Hydr. Depth lftl 
Con". (cfsi 
Wetted per.  lf~i 
shear (~b/sq Eri 
stream Power llb/fr 
cum Volume 1acre.fr 
CUD 9ii ,acres1 

Left 08 Channel Right 08 
0.060 0 . 0 5 5  0.060 

110.72 192.78 2 0 3 . 5 7  
2 5 0 . 6 3  148.12 12.01 
2 5 0 . 6 3  148.12 12.03 
870.10 1 3 6 4 . 4 0  15.50 
176.20 2 6 . 3 6  6 . 4 4  

3 . 4 7  9.21 3.78 
1.42 1.62 1.87 

7 8 4 2 . 8  12298.3 410.1 
176.45 2 7 . 4 9  7.45 

1.0'1 4.14 1.24 
Si 3 . 7 1  3 8 . 1 4  4.69 

1 27.71 3 3 . 1 3  12.61 
20.96 7 . 5 9  8 . 7 4  

warning: me energy could nor be balanced within m e  specified number of iteratione. The 
program used critical depth for the water surface and oon~inued on with the calculations. 

warning:  he energy loss was greater than 1.0 it 10.3 mi, between the current and previous cross 
section. ~ h l s  may indicate the need far additional cross sections. 

warning: ~ ~ ~ i n g  the step iterations, when the aasumed warer euriace wao aer equal to critical 
ria"?,, *no " + l " , , l i i T P r l  came back below critical This indicates that there --?-.., ~~~- ~ 

i. nor a ~ a l i a  subcritical anewer. program defaulted LO critical depth. 

CROSS SECTTON OUTPUT profile %profile 2 

E.G. =lev (it) 2 2 5 4 . 2 7  Element 

FDS r fClhc Creek Tributaries, 
F C D  200SC024, Work Assi~ntnent 2 
JE F~riler/Iiydrology & Gcornor/~holf~,~y. Illc. 



"el ~ e a d  i f r i  
W.S. Elev I F L I  
crir W.S. I ~ L I  
E D .  Slope I f L I f L l  
O Total 1CfSI  
~ a o  Width i fr i  

WL. "~"al. 
Reach  en. l i t ]  
Flow Area l a q  i t 1  
Area 1 s q  i t 1  
PIOW ICi.1 
To13 WldLh i i L i  

C;.V. I C ~ S I  

Wetted Per. I f L I  
Shear ( I b l s q  f L 1  
stream power I I b I l t  s j  
cum Volume ( a c r e - f t l  

Alpha 
FrCLn LO56 I f f 1  
C h E LOSS l i t 1  

warning: The energy eguarion could nor be balanced within Lhe specified number of iLeraiions. The 
program selected me water surface that had the least amo"nL ol error between computed and 
assumed values. 

warning:  he energy loas was greater than 1.0 EL 10.3  m i ,  between the current and previous cross 
section.  his )nay indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer suriace was s e t  equal ro critical 
depth, the calcvlared warer surface came back below critical d e p m .  This indicates that there 
is not a valid subcritical answer. me program defaulted to errtical depth. 

Profile #prorile 1 

SO6 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Cham 
cnan 
Chan 
Chan 
ROB 

area 
1 5 q  ft) 

2 9 . 8 5  
37.07 
57.13 

125.57 
14.86 
18.60 
22 .40  
25.83 
25.11 
23.14 
18.16 
12.03 

W.P. 
I L ~ I  

44.02 
44.01 
114.05 
14.17 

3 . 8 9  
3.89 
3.90 
3 . 8 6  
2 . 8 0  
3 . 8 0  
4 . 3 4  
7 . 4 5  

,laming: 

warning: 

warning: 

=he energy equation could not he balanced ~ i t n i n  m e  saeciiied number of iterations. me 
program iiea~crirical depth for the water surface and ionrinvea on with the calculations. 
 he energy loas waa grearer than 1.0 ft 1 0 . 3  m l .  between the cvrrenr and previous crass 
section.  his may indicate the need for additional crass sections. 
mring  the standard step iterations, when the assumed warer suriace was set equal to critical 
depth, the calculated warer surface came back below Critical depth. ~ h r s  Indicate. char rnere 
is not a valid subcritical anawer. The program defaulted Lo critical degrn. 

PO6 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Cham 
Chan 
Chan 
Chan 
ROB 

Right S t a  
l i t 1  
9854.27 
9898.27 
9 9 4 2 . 2 5  
9 9 8 6 . 2 5  
9990.01 
9991.79 
9 9 9 7 . 5 5  
10001.32 
10005.09 
10008.85 
10012.62 
10029.55 

W.P. 
( i t 1  

15 .23  
44.01 
A 4 0 5  
4 4 . 1 7  

3 . 8 9  
3 . 8 9  
1.90 
3 . 8 5  
3 . 8 0  
3 . 8 0  
4.M 
7.36 

warning:  he energy equation couid not be balanced within the specified number of i~era~ions. m e  
program selected me warer suriace that had the least amount or error between compvted and 
assumed values. 

warning:  he energy lass was grearer than 1.0 it 1 0 . 3  m). between the current and previous cross 
iec~ion. =his may indicate the need for additional cross secrlona. 

warning: ~uring the standard step iierailons. when me assumed warer surface was set to 
deprh, the calculated water suriace came back below critical depth.  his indicates rnar there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION 

RIVER: C8 
REXH: Reach I RS: 1.847 

ZNPUT 
Description: 
station Elevation Data 

sra Ele" sra 
9 7 8 2 . 2 4 1  2 2 6 6 9 7 8 5 . 0 1 5  
9821.895 2262.519825.445 
5 8 4 9 . 2 6 5  2 2 5 9 . 9 9 8 5 2 . 5 7 5  
9869.215 2 2 5 7 . 3 7 9 8 6 9 . 5 3 5  

"urn= 6 7  
Elev SLa 

2265819791.045 

FDS @Cline Cmek Tributaries, 
FCD ZOOFCO24, Work Arsignnrent 2 
JE Fuller/Hydrolufiy & Georno,phnlofiy, Inc 



ManningmS n Values nu"!= 5 
sra n val  sra n val sea n v a l  s t a  n "a1 sta n V a l  

9 7 8 2 . 2 < 5  ,069852,575 0 5 5 9 8 8 3 . 6 4 5  .06 9 9 1 7 . 6 7  ,05110015.25 .06 

Bank SLa: Left Right LengLhr: L e f t  Channel Right Coeff Contr. Expan. 
99776710015.25 1 9 8 . 4 8  191.37 19+.01 .I . 3  

mocked Obsrrucrione num= 1 
s t a  L sra R Ele" 

10041.7610101.19 27.70 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. EleY ifLi 2 2 5 0 . 9 8  Elemel lL  Left OB Channel Right 08 
"el mild iiti 1.22 wr. n ~ v a l .  0 . 0 6 8  0 . 0 5 5  0.060 

W.S. ~ i e v  ifri 2259.76 ~ e a c n   en. ifrr 1 9 8 . 4 8  191.37 194.01 

crir W S ,  ifti 2259.76 m a w  Area iaq it1 104.12 180.08 17.03 
E.D. Slope (irlfti 0.016810 Area iaq it1 104.12 180.08 17.03 
0 ~ a t a l  icfsi 2280.00 Flaw icfsi d51.61 1166.49 61.88 
TOP Width ifti 126.10 Top Width iftl 75.12 37.58 13.80 
vel ~ a r a l  iftls) 7 . 5  ~ v g .  "el. iitlsi 4 . 3 4  9.81 3.63 
 ax C ~ L  Dprh ifrl 6.77 xydr. ~ e p r l l  iiri 1.35 4 . 7 9  1.21 
Con". Total icfil 17585.1 Con". icfsi 3483.1 11624.7 477.3 
length Wed. lftl 195.47 Wetted Per. IfT1 71.63 38.42 14.15 
 in ~h ~l lfti 2252.99 Shear ilblsq tti 1.44 4.92 1.26 
alpha 1.37 Stream Power 1lbIfL s )  6.27 4 8 . 2 5  4 . 5 9  
FrcLn Loss IfLl 2 . 9 9  CYm Volume (acre-fLi 27.26 32.40 1 2 . 5 4  
c = E LOSS I ~ L I  0.11 cum sa (acres) 20.64 7.45 8 . 7 5  

Warning: The energy equation could nor be balanced withi11 the specified number of iteraliona. The 
program selected the water surface that had the least amovnc of error hetween con~puted and 
assumed values. 

warning; ~ivided flow computed for this croea~necrion. 
Warning: The energy loan was greater Than 1.0 it (0.3 mi. between the current and previous crosc; 

section. This may indicate the need for additional Cross EeCLionn. 
warning: ~uring the aiandara arep iterations, when the aasumed water surface was set equal to critical 

depm, the calculated surface came back below critical depth. ~ h i a  indicates that there 
ia not a valid subcritical answer.  he program defaulted to critical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev ifti 
"el Head ifti 
W.S. EleY ifti 
crir W.S. iiri 
E D .  S I ~ D ~  iitlfri 
a m t a l  ictrr 
TOP Width ifti 
vel Total lirlsi 
xax cnl o p ~ h  itri 
Conv. Total icfol 
LenaCh WLd. lfti 

Element 
WL,  n ~ v a l .  
Reach Len, ifti 
PIOW area isq iri 
area isq it1 
Flaw icisi 
TOP Width itri 
hvg. "el, ifrlsi 
~ v d r ,  moth iiri 
&"". (&#I 
Wetted Per. Ifti 
Shear ilbiaq fti 
Stream Power iIbifL ni 
cum Volume iacre~fti 

 eft OB Channel 

warning: Divided flow computed far rnin cross-section. 
warning: m e  energy loas was greater than 1.0 fi (0.3 mi. between the current and previous orass 

sect ion.  Thia may indicate the need tor additional croaa reciions. 

Profile #profile 1 

PO8 Left Sca Right Sta Flow Area W.P. Percent Xydr Velocity 
ifti ifLi icfni isq fti iit) con" DeprhifLi ifrle) 

LOB 9821.31 9860.42 20.61 7.18 10.57 0.90 0.68 2 . 8 7  

2 LOB 9 8 6 0 . 4 2  9 8 9 3 . 5 0  1&0.31 33.57 28.36 5.15 1.20 4.18 

I LOB 9899.50 9 9 3 8 . 5 9  
LOB 9918.59 g977.67 290.69 53.17 35.70 12.75 1.73 4 . 5 9  

5 Chan 9977.67 9983.04 122.81 16.95 5.66 5 . 3 9  3.16 7.24 

6 Chan 1 9 8 3 . 0 4  '1488.41 192.69 2 2 . 2 2  5.45 8.45 4 . 1 4  8 . 6 7  

Chan 9 9 8 8 . 4 1  9 9 9 3 . 7 8  271.82 2 7 . 5 6  5.46 12.10 1.13 10.01 

8 Cllan 9993.78 9999.15 1 7 0 . 5 1  32.90 5 . 4 6  16.26 6 . 3  11.26 
Chan 9999.15 10004.51 384.31 13.76 5 . 5 1  1 5 . 8 6  6 . 2 9  11.18 

10 Chan 10004.51 10009.88 263.89 26.95 1 . 5 2  11.17 1.02 9 . 7 9  

II Chan 10009.88 10015.25 156.33 19.73 5.55 6.86 3.68 7.92 

IZ ROB 10015.25 10044.38 61.88 17.03 14.15 2.71 1.21 3 . 6 3  

warning: me energy could nor be balanced within the ~pecified nuder  of iterations. i he 
 ragr ram selected the water surface that had m e  l eas t  amount oi error between computed and 

~~ ~ ~ 

warning: Divided flow computed for thin cross-section. 
warning: m e  energy loss was greater than 1.0 FL ( 0 . 3  mi. between the ourrent and previous crons 

section. ~ h i a  may indicate the need for additional crone nections. 
warning: ouring the iterations, when the assumed water surface was oet  equal to critical 

depth, the calculated water came back below critical depth. ?his indicates t h a t  there 
is "ot a valid aubcririca~ answer. m e  program defaulted to critical 6ept11. 

PDDS <$Cline Creek Tributaries, 
PCD 2005C024. Work Assignfnenr 2 
JE F~tller/Ifydr~~lo~y & Geumor/,hol~,qy. hrc. 



POF Left Sta Right S t a  Flow area W.P. percent Hydr Velocity 
(ELI lit1 ICLSI ~ a q  ETI (frl can" oeptniit) iirls~ 

LOB 9821.11 9 8 6 0 . 4 2  0 . 8 2  0 . 5 8  1.79 0.04 1.39 1.43 
LOB 9860.42 9899.50 111.97 4 2 . 2 8  3 0 . 7 7  7.54 1.29 4.07 

3 LOB 9899.50 9938.59 
LOB 9 9 3 8 . 5 9  1977.67 322.81 7 4 . 4 8  38.26 14.16 1.96 4 . 3 3  
Cham 
cnan 
Chan 
Chan 
Chan 
Chan 
m a n  
ROB 

Warning: Divided flow computed £or this cross-section. 
Warning: The energy loss was greater than 1.0 fr  10.3 mi. between the current and previous cross 

section.  his may indicate the need for additional crass sections. 

CROSS SFCTiON 

RIVER: C8 
REaCH: Reach I RS: 1.810 

~~~ ~ - 

Elev SLa 
226339891,979 

2262.639903.489 
2 2 5 7 5 3 9 9 3 8 7 2 9  
2 2 5 6 . 3 9 9 9 5 8 8 9 9  

 an^ Sra: left night Lengths: =eft channel ~ i g h t  coeii contr. zxpan 
9987.1510019.88 2 0 0 . 0 2  184.36 158.15 1 . 3  

CROSS SECTION OUTPUT Profile itprotile 1 

E.G.  lev 1ft1 2257.31 Element =eft OB channel ~ i g h t  OB 
"el wad 1fr1 0.86 wt. n-val.  0.060 0.055 0.060 
W.S.  lev ifrl 2 2 5 6 . 4 1  Reach  en. (fr) 2 0 0 . 0 ~  184.36 158.15 
crir W.S. (it) 2256.45 FIOW *zed (sq ftl 24.21 6 .  213.28 
B.C. slope ifrlfr~ 0.013984 area isq it) 24.25 161.13 213.28 
O Total IciSI 2 2 8 0 . 0 0  Flow lcfsl 57.41 1443.81 7 7 8 . 7 8  
Top WldLh IfLl 2 1 8 . 8 2  Top Width 1iL1 12.98 3 2 . 7 1  113.12 
vel ~ o ~ a l  lirls) 5.72 iivg. "el. (irfs] 2.37 8.96 3.61 
  ax chi ~ p i h  (fri 7.45 ~ y d r .  Depth (it1 0 .74  4.92 1.39 
Conv Total lcfsl 19280.8 COnv. (cis1 485.5 12209.6 6581.7 
~engrn Wrd. I ~ L I  176.77 wetted per. lit) 33.36 3 4 . 3 0  153.20 
 in cn ~1 1rr1 2249.00 shear IIbIsq it1 0.63 4.10 1.22 
mpna 1.70 stream power IIbfit s1 1.50 36.74 4.44 
FrCLn Lo55 lftl 2.48 Cum Volvine lacre-£ti 26.97 31.63 12.01 
C 6 E LOSS lit1 0.01 Cum SA (acres1 2 0 . 4 0  7.29 8.38 

warnmg:   he energy equation could nor be balanced virnin m e  specified number of iterations. i he 
program used critical depth for the warer surface and continued on with the calculations. 

warning:  he energy loas was greater than 1.0 i r  10.3 mi, between m e  current and previo~l; cross 
section.  his may indicate the need far additional cross sections. 

Warning: During Lhe standard step iterations, when the assumed warer surface was set eaual to critical 
depth, the calculated wirer suriace came back below critical depth.  his indjca~es tnar rnere 
is not a valid sulicritical answer.  he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D.  lev ifti 2258.10 Element ~ e i r  OB channel night OB 
Vel Head lit1 1 . 3  Wt. "-Val. 0 . 0 6 0  0 . 0 5 5  0.060 
W . S .  ~ x e v  lit1 2256.71 Reach  en. ( ~ L I  200.02 184.16 158.15 
Crii W.S.  lit1 2256.71 Flow Area (sq ftl 33.04 163.86 73.08 
E D .  slope litlit) 0.017471 hzea tsq ft1 33.01 169.86 73.08 
Q Total (cis1 2280.00 Flaw <cis1 106.90 1762.19 410.91 
TOP Width (fti 9 5 . 8 1  TOP width iiei 12.48 32.13 30.12 
v e l   oral (ftlsi 8 . 2 6  avg. "el. I ~ L I ~ I  3.24 10.17 5.62 
 ax cnl oprn I ~ L I  7.71 war .  Depth lit) 1.00 5 . 1 9  2.13 
Con" Total (CfBl 11248.7 Con". lcfsl 808.7 3 3 3 3 1 . 3  3108.7 
Length Wfd. lftl 180.23 Wetted Per. lit1 33.61 34.30 32.47 
M l n  Ch El ifti 2249.00 Shear llblsq it1 1.07 5.40 2 . 4 6  
alpha 1.31 Siream Power IIbIiL sl 3.17 56.03 13.81 

FDS $Cline Creek li.ibutrm'es, 
FCD 2005C024, Work Asrignnlenf 2 
JE Fuller/Hyd~~~lofiy & Geornorpholo~y, lnc 





~ a n k  sra :  ~ e t t  Right Lengms: ~ e f i  channel ~ight coeff contr. ~ x p a n  
9991.310026.01 220.69 213.85 203.02 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Eiev litl 2253.78 Element Left OB Channel Right OB 
v-1 xead !fri 1.00 w t .  n-val. 0.060 0.055 0.060 
W.S. Elev !it1 2 2 5 2 . 7 8  Reach Len. !it) 22069 213.85 203.02 
CriL W.S. !it1 2252.78 Flaw Area !sq ttl 13.04 175.53 172.17 
E.C. slope ifrlfr) 0.014043 area (sq ~ L I  1 3 0 4  175.53 172.17 
Q Total ICf61 2280.00 Flow (cfsl 10.91 1612.73 606.36 
TOP Width iir) 173.18 TOP width ( ~ L I  7 . 8 2  3 . 7  130.65 
vel ~ a r a l  iirlsl 6.32 iivg "el. !f~/s) 3.90 9 . 2 4  3.52 
 ax cnl oprh !it> 6 . 9 7  ~ y d r  ~ e p r h  !tri 1.67 5.06 1.32 
Con" Total (cia1 19239.9 COO". ICfSI 429.6 13693.5 1116.8 
~ e n g t h  wzd. itr) 211.31 Wetted per. (ft) 8.50 35.77 130.96 
 in cn EI i r r i  22n5.81 shear ilblsg frl 1.34 4.30 1.15 
Alpha 1.61 Stream Power (lblft el 5.25 19.77 4 . 0 6  
~ r c t n  LOSS !it) 1.73 cum volume (acre-fr) 26.88 10.92 11.33 
C X E I O S B  (ftl 0 . 0 2  C u m  SA !acres1 20.30 7.15 7.86 

Warning: The energy equation could nor be balanced within the specified number oi iieraLions. The 
program used critical depth f o r  me water surface and continued an wirh the calcu~ai~ons. 

warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indrcate the need for additional cross sections. 

warning: During the standard step iterations, when the assumed water surface was set equal Lo crrrica1 
depth, the calculated water surface came hack below critical depth. =hie indicates that there 
is not a valid subcritical answer. The program defavlred Lo critical depth. 

CROSS SECTTON OUTPUT Profile Uprofile 2 

E.D. Elev !ftl 2211.19 Element Left OB Channel Right OB 
"el ~ e a d  !frl 1.37 W L .  n-val. 0.060 0.055 0.060 
W . S .  Elev !fLl 2 2 5 2 . 8 2  Reach Len. !it) 220.69 213.85 203.02 
CriC W.S. !fLl 2252.82 Flow Area Isq it1 13.30 176.68 90.05 
E.D. .slope iftlfrl 0.017201 area !sq it1 13.30 176.68 90.05 
Q Total !CfSl 2280.00 Flow (cisl 5 8 . 0 6  1811.50 405.45 
Tap Width (it1 96.52 Top Width lfil 7.82 34.71 13.99 
vel ~ a r a l  (itlsi 8 . 4  nug. "el. I ~ L I ~ )  4 . 3 7  10.28 4.51 
Max Chl Dpth !it1 7.01 Hydr. Depth !ftl 1.70 5.09 1.67 
Con". Total icfsl 17384.3 Can" icfsl 442.7 13842.6 3099.0 
~ength WLB, !ft) Z I Z . ' ~ ~  Wetted per. !fci 8 . 5 3  25.77 3 4 . g ~  
M l n  Ch El !iLl 2245.81 Shear !Ib/sq ftl 1.67 5.30 1.76 
alpha 1.31 Stream Power IIbIfr sl 7.31 54.50 7.94 
PrCLn LOSS !it1 4.17 CYm Volume (acre-ftl 17.44 32.67 7.78 
C I E LOSS !£Ll 0.03 Cum S i i  (acres) 9 . 3 8  7.15 3 . 8 6  

Warning: The energy equaLion could nor be balanced within the specified number of iterations. The 
program used crrtlcal depth for the water surface and continued on with the calcularions. 

warning:   he cross section had LO be extended vertically during the critical depth calculations. 
warning: The energy loss was greater than 1.0 f t  10.3 mi. between the current and previous cross 

section.  his may indrca~e the need for additional crass sec~ions. 
warning: ~uring the standard step iterations, when m e  assumed warer surface was set equal LO crrtlcal 

depm, the calculated warer surface came back below critical depth. mils indicates that there 
is not a valid subcritical answer. m e  program defaulted to critical depth. 

warning:  he parabolic search method failed to converge on critical depth, m e  program will t r y  the 
cross section slicelsecant method to find critical depth. 

PrOflle nproii1e 1 

PO9 

LOB 
Chan 
cnan 
m a n  
m a n  
cnan 
cnan 
Chan 
ROB 
ROB 
ROB 
ROB 

~arning:  he enerqy equation could not be balanced within the saeciiied numher of iterations. m e  -~ - ~~~ 

program used critical depth for ene warer surface and continued on wirh the calcula~ions. 
warning:   he energy loss was greater than 1.0 £r  ( 0 . 3  mi. between the current and previous cross 

section. m i s  mav indicate the need for additional cross sections. 
Warning: During the standard arep iterations, when the amsurned water surface was set equal to critical 

depth, the calculated warer surface came back below critical depth. m i s  indicates that  there 
is not a valid aubcritical answer. The program defaulted Lo CriLlCal depth. 

Profile #profile 2 

POS Left SLa Right SLa 

LOB 
Chan 
Chan 
Chan 
Chan 
Chan 

W.P. 
ifri 

F D S  Cline Creek Tribufun'es, 
F C D  2005C024, Work Assi~nnzenf 2 
JE FuIler/Hydrolo~y & Geomor,,hology, Inc 



Chan 1 0 0 1 5 . 0 9  10021.01 181.35 2 0 . 5 5  5 .02  7 . 9 5  6.15 8 . 8 2  
Clan 10021.05 10025.01 125.05 16.53 5.03 5 . 5 3  1 . 1 3  7.63 

ROB 10026.01 10057.53 3 7 5 . 8 g  79.18 41.70 15.51 1.90 4 . 7 6  

10 ROB 10057.63 10109.26 2 9 . 5 5  10.87 11.27 1.10 0 . 8 8  2.72 

warning: ~ i i e  energy equat ion  could nor be balanced ~ i t h i n  the apeoiiied number ai iterations.   he 

program used critical depth far m e  wrer surface and continued on with me calculariona. 
warning: m e  cross section had to be extended vertically during the critical depth calculations. 
warning:  he energy loss grea t e r  than 1 . 0  f t  10.3 mi. between the current and previous croee 

EeCLion. Tnia may indicate the need tor additional cross seoLions. 
warning: During the standard nLep iterations, when the assumed water ourface wae s e t  equal to critical 

depth, the calculated warer surface came back below critical depth. This indicates that Lhere 
ia nor a valid subcritical answer. The program defaulted to critical depth. 

warning:  he search tailed to converge on crlrioal depm.  he program will try the 
crams section slicelsecant method to find critical d e p m .  

CROSS SECTION 

RIVER: C8 
REXCH: Reach I RS: 1.734 

INPUT 
Description: 
Station Elevation Data 

SLa Elev SLa 

Manning,s n "alvee n"m= 
6ra n v a l  sra v a l  S L ~  n "el S L ~  n sta n val 

9 8 8 3 . 8 8 5  .06 9 9 8 3 . 8 4  .G510042.02 .06 10119.2 0 5 5 1 0 1 4 9 . 2 2  , 0 6 5  

CROSS SECTION OUTPUT Profile UpraEile 1 

E . C .  Elev l i t 1  
"el Head I f i l  
W.S. EleY I f t i  
crir W.S. I ~ L I  
E . C .  Slope lFL/fLl 
Q ~otal (c ia1  
TOP Width l f t i  
"el Total l f L / ~ l  
 ax C ~ I  Dprh I f t i  
Conv. Total I c i s l  
~ e n g ~ h  Wrd, i f t 1  
Mi" Ch E l  i f f 1  

Channel 
0.050 

2 0 8 . 8 8  
183.86 
183.86 

1 1 5 6 . 0 0  
5 8 . 1 8  
9.61 
3.16 

11555.5 
5 8 . 9 3  

4 . 4 6  
4 2 . 8 7  
30.01 
6.92 

warning: m e  energy could be balanced ~irhin the apeciiied number of iterations.   he 
nroaram selected the water ourface that had me least amount of error be~ween computed and .~ -~>-  
aesumed values. 

warning: ~ivided flaw computed far rnie croas-section. 
warning:  he conveyance iupsiream conveyance divided by dormstream conveyancei i s  less rhan 

0.7 or greater rhan 1.1.   hie may indicate the need for additional cross aecrians. 
warning:  he energy loee was greater than 1.0 f t  (0.3 mi. between the current and previous cross 

section. "'his may indicate the need for additional croee seotione. 
warning:  ring the ~ t e p  iterations, when the aseumea warer surface was set equal to critical 

depth, the calcul i l~ed water sureace came back below critical depth. =his indicate@ Lhar Lhere 
is nor a valid subcritical answer. The program deiaulted Lo critical depth. 

CROSS SECTION OUTPUT ~roiile #profile 2 

E.C. EMU i i r i  
"el ~ e a d  i f r l  
W . S .  = lev  t f r i  
CriL W.S. tfLi 
E.C. Slope lfL/ELI 
0 Total i c i s i  
Tap Width l i t 1  
vel Total i i r / s l  
  ax chi oprn i f r i  
Con". Total i c f e i  
Length Wtd, ifL1 

cn EL l r r i  
alpha 
FICLn LO86 l i t 1  
C h B LOBS ( E L 1  

Element 
WL. n ~ v a l .  
Reach Len. IfLi 
Flow area isq £ t i  
area i s0  it1 
n o w  i c ie r  
Top Width i f t l  
avg. "el, i fLIs1 
Hydr. Depth IfLi 
Con". l c fn i  
Wetted P e l .  lfL1 
Shear l Ib / sq  it1 
stream power ilb/fi o1 

Channel 
0.050 

2 0 8 . 8 8  
213.04 
211.04 

2237.09 
18.18 
10.10 

3 . 6 6  
14912.11 

5 8 . 9 3  
5 . 0 8  

51.11 
31.71 
6.92 

Right OB 
0 . 0 6 0  

2 0 4 . 4 9  
5 . 4 5  
5 . 4 5  

17.31 
6 . 7 0  
3.18 
0.81 

115.4 
6.89 
1.11 
3 . 5 3  
7 . 5 6  
3.72 



warning:  he energy equation could not be balanced within me specified number of iterations. me 
program selected the water surface that had m e  least amount of error between computed and 
assumed values. 

warning: ~ n e  energy loss was greater than 1.0 ft (0.3 m!. between m e  current and previous crass 
section.  his may indicate the need for additional crass sections. 

warning: ~uring the standard srep iterations, when the assumed warer surface was s e t  equal to 
depm, m e  calculated water surface came back helow critical depth.  his indicates that there 
is nor a valid subcri~ical answer.  he program defaulted to critical depth. 

Profile #profile 1 

POS ~ e i r  ~ t a  ~ighi sra now ~ r e a  W. P .  percent xydr velocity 
(it! (fti ( c ~ G !  (sq ETI itti Con" DepLhlfCi lfL/sl 

LOB 9963.85 9983.84 L O 5 4  3.81 6.01 0 . 4 6  0 . 6 5  2 . 7 6  
2 Chan 9 9 8 3 . 8 4  9992.15 170.13 21.31 8.61 7 . 4 6  2.16 1 . 9 8  

m a n  9992.15 10000.46 417.01 3 6 . 2 5  8 .47  18.29 4 . 3 6  11.51 
m a n  10000.46 10008.77 343.47 32.08 0 . 3 5  15.06 3 . 8 6  10.71 
Cilan 10008.77 10017.08 2 4 1 . 0 8  21.92 8 . 3 1  10.57 3.12 9.30 

5 Chan 10017.08 10025.40 251.11 2 6 . 5 8  8 . 3 5  ll.01 1.20 9 . 4 1  
Chan 10025.40 10033.71 233.78 25.50 8.37 10.25 1.07 9.17 
Chan 10033.71 1 0 0 4 2 . 0 2  109.42 16.22 8 . 4 1  4 . 8 0  1.95 6.71 
ROB 10042.02 10074.79 6 . 5 0  2.51 4.77 0 . 2 8  0.56 Z . 4 9  

10 ROB 10074.79 10107.17 
11 ROB 10107.57 10140.31 386.10 57 .22  32.82 16 .93  1.76 6.75 
12 ROB 10140.34 10173.12 110 .85  19.23 11.49 4 . 8 6  1.45 5.76 

warning: 

warning: 
warning: 

warning: 

warning: 

 ha energy equation could not be balanced within tne specified number of iterations. 
program selected the water surface that had the lease amount of error between computed and 
iiffllmpn vii,,,ei; 
~ - - ~  -. 
Divided flow CompuLed far L 
The convevance ratio ("Dr;L*, 

hib CrOSlS-SeCLion 
earn conveyance divided by downstream conveyance! is less than 

heed £or additional cross sections. 
between the current and orevious cross 

0.7 or greaLer than 1.4. This may indicate the r 
The energy loss was greater khan 1.0 f r  ( 0 . 3  m i .  
secrian. =his may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface waa set equal to critical 
depth, the calculated water surface came back helow critical depth. m i s  indicates that there 
is nor a valid subcriiical answer. The program defaulted to critical depth. 

PO6 Left Sta Right SLa Flow area W.P. Percent Hydr Velocity 
(Eel i f t )  Icis! lsq it! lit1 con" Depthlit! iit/s! 

LOB 9963.85 9 9 8 3 . 8 4  25.60 6 . 7 4  6 . 5 3  1.12 1.15 3 . 8 0  
2 Chan 9 9 8 3 . 8 4  9 5 9 2 . 1 5  228.81 2 5 . 4 8  8.61 10.04 3.07 8 . 9 8  
3 Chan 9992.15 10000.46 499.21 40 .42  8.47 21.90 4 . 8 5  12.31 

Chan 10000.46 10008.77 4 2 0 . 3 9  36.25 8.31 18.44 4.36 11.60 
5 m a n  10008.77 10017.08 308.62 30.04 8 . 3 3  13.54 3.62 1 0 2 5  

~ ~~ ~. ~ 

9 ROB 10042.02 10074 .79  17.31 5 . 4 5  6 . 8 9  0.76 0.81 1.18 

warning:  he energy equation could not be balanced wirnin m e  specified numher of x~erarion~. =he 
program selected the warer surface that had rhe least amount of error be~ween computed 
assumed values. 

Warning: The energy loss was greater than 1.0 fi (0.3 mi. between the current and previous cross 
SecLion. This may indicate the need for additional crass secLions. 

warning: ~uring m e  standard srep iterations, when m e  assumed warer surface was set equal to critical 
depm, m e  calculated water surface came back below critical depth. This indicates chat there 
iS not a valid subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION 

RIVER: C8 
REIICH: Reach 1 RS: 1.691 

INPUT 
Descriarian 

Manning,~ n values nu,"= 5 
Sra n "a1 S L ~  n val sra n "a1 s t a  n val sra n val 

9872.031 0 4  9979.63 .05 10017.9 , 0 3 5 1 0 1 2 7  0551015226 .06 

Bank SLa: Left Right Lengths: Left Channel Right Coeii CanLr. Enpan 
3979.63 1 0 0 1 7 . 9  2 1 9 . 3  216.6 218.19 .I 3 

FDS of Cline Creek Tributaries. 
FCD 2005C024, Work Assi~nment 2 
JE Ft~ l ler /Hydr~ lof iy  & Geomorl,hology, Inc. 





m a n  10001.50 10006.97 360.22 3 4 . 5 2  5 . 6 5  15.80 6.31 10.44 
8 Chan 10005.47 10012.43 225.45 26.15 5 . 6 7  9.93 4 . 7 8  8.66 
9 Chan 10012.43 10017.90 121.19 18.13 5 . 5 5  5 . 4 0  3 . 3 2  6 . 7 3  
10 ROB 10017.90 10054.53 169.80 32.91 21.61 7 . 4 5  1.21 5.16 

Warning: The energy equaLion could not be balanced within the specified nuder of iterations. The 
program used critical depth for  he warer surface and can~inued on with the calcuia~ians. 

warning: m e  cross section had to be extended vertically durang the critical depth calculations. 
warning: =he energy loss was greater than 1 . 0  it 10.3  mi. between the current and prevrous erasi 

section. ~ h r s  may indicate the need far addikional crois sections. 
warning: nuring the standard step iterations, when the assumed water surface was a e t  equal to critical 

depth, the calculated warer surface came back below critical depth. =his indicates that rnere 
is not a valid subcrltical anewer. ?he program defaulted to critical depth. 

warning: me parabolic search metnod failed to converge on critical depth.  he program win try the 
cross section s l i ce l s ecan r  method ro find critical depth. 

CROSS SECTION 

RIVER: C8 
RBIICH: Reach 1 RS: 1.651 

station Elevation ~ a ~ a  
SLB Ele" SLa 

9829.189 2240.019836.809 

Manning,s n Values num= 5 
Sta n val Sta n V a l  S L ~  n val sea n va l  sra  n val 

3829.489 ,069869.539 0 5 9 8 8 4 . 0 2 9  .069980.139 0610012.61 , 0 6 5  

Bank Sra: left night lengths: ~ e f r  channel night coeff contr. ~xpan 
99804410012.61 1 3 0 . 3  151.26 178.03 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev (it1 2239.4g Element Left OB Channel Right 08 
vel ~ e a d  i f r i  0 .88 w r , n - v a i .  0.059 0.060 0 . 0 6 5  
W.S. Elev i f t i  2238 .61  Reach Len. !fLi 1 3 0 . 3 0  151.26 178 .03  
CrlL W.S. l i t )  2 2 3 8 . 4 1  Flow area (eq fT1 121.44 155.24 79 .79  
E.G. slope i f r l f t )  0016326 area lsq f r ]  121.44 155.24 79.79 
D Total ICIEi 2280.00 Flow IcIEI 535.61 1389 .88  314.51 
~ o p  width l f t i  1 6 5 . 2 9  Top Width ifel  90.97 32.17 4 1 . 1 5  
vel ~ o t a l  ( r i / s i  6 . 4 0  avg. "el. i i r ~ s i  4.41 8 . 9 5  4 . 4 4  
Max Chl DpLh I f t i  5 . 6 1  Hydr. Depth l i t 1  1.33 4 . 8 3  1 . 8 9  
Conv. Total lc is i  1 7 8 4 3 . 9  COnv. (Cis1 4191.8 1 0 8 7 7 . 6  2 7 7 4 . 5  
~engrh W L ~ .  l f i i  150.07 wetted per.  ( i t )  91.24 12.62 4 2 . 5 3  
Min Ch E l  IfLi 2233.00 Shear IIbIsq i t )  1 . 3 6  4.85 1.91 
alpha 1 . 3 8  Stream Power I I b I i t  sl 5 . 9 8  4 3 . 4 3  8 . 5 0  
Frctn ~ a s e  i f r i  2 . 77  cum volume ( a c r e - i t i  2 6 . 2 5  28.22 9.70 
C h B LOSS I f t i  0 . 09  Cum S& !acres1 11.73 6.51  6 .52  

warninas Divided flaw cornouted for chis crass-section 
warning: m e  velocity head has changed by mare than 0 . 5  ft 10.15 m ~ .   his may indicate the need for 

additional cross sections. 
warning:   he energy loss was greater than 1.0 fi 10.3 m l ,  between me currenr and previous cross 

section.  his may indicate me need for additional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. =lev [ i t )  223'1'16 ~lernent ~ e i r  UB channel ~ i g n ~  OB 
V e l  Head I f t i  1 . 3 9  WL. "-Val. 0.060 0.060 0.065 
W.S. Elev IfLl 2238 .58  Reach Len. I f t i  130.20 111.26 178.01 
Crit W.S. l f t l  2238.58 Flow Area lsq f r )  99.60 1 5 4 . 2 2  13.03 
E.G. Slope ifL/fLi 0.022905 Area Isq L t 1  99 .60  1 5 4 . 2 2  13.03 
Q Total i c f s i  2280.00 F l o w  Icf61 583.53 1628.27 68 .20  
TOP Width i f t i  87.00 TOP width I ~ L I  50 .44  32.17 4 . 3 9  
"el  =oral ~ i t l s i  8 . 5 4  avg. "el .  ( f t l s i  5 .86  10.56 5 . 2 3  
 ax chi ~ p r n  i f r i  5.58 ~ydr. Depth l f t i  1 . 9 1  4.79 2 . 9 7  
COO". Total lcfS1 15065.0 Conv. lc fs i  3855.7 10758.7 450.6 
~ e n g t h  W L ~ .  i i r i  148.16 wettea per. ( i c i  5 0 . 9 6  32 .62  7 .01  
Min Ch E l  I i L i  2233 .00  Sheer I lb lsq  f t i  2 . 7 9  6 .76 2 . 6 6  
alpha 1 . 2 2  Stream Power ilh1fL s i  15.17 71.38 13.92 
FrCrn LOSS l f i i  3 . 2 3  Cum Volume lacre-fLi 15.92 29 .83  7.35 
C h E LOBS I f t l  0 .03  C u m  SA [acres) 9.01 6.51 3.56 

warning: =he energy equation could not be balanced within the specified nuder of iterations. i he 
program selected the water surface that had the least amount of error between campuied and 
assumed values. 

warning:   he cross section had to be extended vertically during the critical deprn calcularrons. 
warning:   he energy loss was greater than 1.0 it (0.3 mi. between the current and orevious cross 
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CROSS SECTION OUTPUT PrOiile #profile I 

2236.63 Element 
1 . 7 5  W t .  n-viil 

W . S .  Elev ,ftl 
cr i r  W . S .  lit) 
E.D. slope itrlfr) 
o Total ices) 
Tap Width ifti 
"el Total !iL/s) 
Max Chl Dpth lit1 
Con". iota1 icis1 
Length W L d  !it1 
 in cn EL (fir 
Aloha 

~ ~~ ~- 

2234.88 Reach Len. ift) 
2234.88 Flow &red (59 fti 

0.020488 Area !sq fti 
2280.00 Flow !cis1 

71.47 Top WidLh !it1 
9.81 avg, "el .  !fL/61 
4 . 8 8  Hydr. Depth IFLI 

15738.2 Conv i c f s i  
8 2 . 5 0  Wetted per. ! f ~ i  

2230.00 Shear !Ib/sq fL1 
1.17 stream power (lb/tt si 
1.54 Cum Volume (acre-ft) 
0.03 Cum SA !acres1 

warning:   he energy eauation could not be balanced within the snecified number of irerarions. me 
~ ~ ~~~ 

program ;=eb~criticai depth f o r  the water surface and continued on with the calculations. 
warning: ~ivided flow compvted for this cross-section. 
warning: The energy loss was greater than 1 . 0  f L  (0.3 m1. beeween me current and previous cross 

section.  his may indicate m e  need for addl~lonal cross sections. 
warning: ~uring m e  standard step iterations, when m e  assumed water surface was s e t  equal LO critical 

d e ~ t n ,  m e  caiculared surface came back below crlt~cal nenth inairare. rh-r rhsr. ~r ~~~ ~ ~ ~ - .  .-..... ...-.- 
i s - " ~ ~  a valid subcritical answer. m e  program defaul~ed LO critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D.  lev !it] 2215.63 ~ l e m e n ~  =eft  OB channel night 08 
"el ~ e a d  ifri 1.73 WL. n-val. 0.060 0.050 0.060 
W.S.  lev iiei 2 2 1 4 . 9 0  neath  en. !it] 81.81 82.55 8 2 . 4 9  
Crlt W.S. Ifkl 2 2 3 4 . 9 0  Flow Area !sq fil 41.60 182.75 8.96 
B.C. slope !fr/irl 0.020733 ~ r e a  isq ft) 41.60 182.71 8.96 
Q  oral (CIEI 2 2 8 0 . 0 0  PIOW I C ~ E . )  223.05 2021.04 3 5 . 9 2  
Top Width lit1 7 1 . 5 4  Top Wldih (fti 22.25 4 2 . 2 2  7.07 
"el Total !£L/sl 9.77 A V g  "el, i f t / s )  5.36 11.06 4.01 
 ax chi ~ p i h  ifrj 4.89 x y d r  ~ e p t h  (it) 1 . 8 1  4 . 3 3  1.27 
Con". Total !cfsl 15834.6 Con". Icisi 1549.1 14036.1 2 4 9 . <  
length W L ~ .  !it) 82.50 Wetted per. !it) 2 2 . 5 7  43.98 7.53 
 in ch ~1  TI 2230.00 shear !lb/sq irl 2.39 5 . 3 8  1 . 5 4  
Alpha 1.17 Stream Power !lb/it a1 12.79 5 9 . 4 8  6.18 
FrcCn Loss i f t i  1 . 4  cum ~ o l u m e  !acre-it1 16.71 29.24 7.31 
c h E ~ o s s  ifri 0.02 cum SA (acres] 8.92 6.38 3.54 

warning:  he energy equation could not be balanced within the speciiied number of iterations. ?he 
program selected the water suriace that had m e  least amount of error between computed and 
assumed values. 

warning:  he energy lass was greater than 1.0 it 10.3 mi. between the current and previous cross 
section. Thl. may indicate the need far additional crosa e,,L,o",. 

warning: nuring the standard step iterations, when the assumed warer surface was set equal to critical 
depth, the calculated water surface came back below criticax depth. This indicates that there 
is nor a valid subcrlrlcal answer. The program defaulted to critical depth. 

Protile Upmfile 1 

 PO^ ~ e f r  S L ~  ~ ~ g h t  sta FLOW area w percent Hydr Velocity 
!ft) lit1 !cfsi !sq fil !it1 Con" ~ep~hiFr1 !f~isl 

1 LOB 9953 .55  9988.51 222.14 41.29 2 2 . 4 8  9.74 1.86 5.38 
Z Chan 9 5 8 8 . 5 3  9 9 9 4 . 5 5  293.11 26.02 6.11 12.86 1.31 11.27 
3 Chan 9 9 9 4 . 5 6  1000059 329.65 27.79 6 . 0 4  1 4 . 4 6  1.61 11.86 
4 m a n  10000.59 10006.62 2 8 8 . 6 5  2 5 . 6 6  6 . 0 4  12.66 4 . 2 5  11.25 
5 Chan 10006.62 10012.65 270.96 2 4 . 6 9  6 . 0 3  1 1 . 8 8  4.09 10.97 
6 m a n  10012.66 10018.69 283.66 2 5 . 3 8  6.03 12.44 4.21 11.18 

Chan 10018.69 10024.72 291.31 2 5 . 8 9  6.03 12.86 4 . 2 9  11.31 
~ h a n  10024.72 10030.75 251.02 2 6 . 7 2  7 . 6 9  11.54 4.43 9 . 8 4  

9 PlOB 10010.75 10013.62 35.51 8 . 8 6  7.51 1.56 1.25 4.01 

warning:   he energy equation could not be balanced within the specified num~er oi irerarions. i he 
program used critical depth for the warer surface and continued an with m e  caicularions. 

warning: ~ivided flow computed far this cross-section. 
Warning: The energy 1066 was greater than 1.0 tL 10.2 ml. between the current and previous crosa 

section. This may lndlcare the need for additional croas sections. 
warning: nuring the standard step irerarions. when the assumed water surface w a s  set equal to critical 

depth, the calculated warer surface came back below critical depth.   his indicatee that ~ h e r r  
is not a valid subcritical answer. The program defaulted to critical depLh. 

Profile #profile 2 

POS 

LOB 
Chan 
Chan 
Chan 
Cham 
Chan 
Chan 
Chan 
ROB 

W.P. Percent Hydr 
!it1 Canv DepLhifL) 

22.57 9.78 1.87 
6.11 12.85 4 . 3 3  

warning:  he energy equation could not be balanced witnin the specified number of iterations. =he 
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oroaram selected the  warer t ha t  had the least amount or error between computed and .~ 
aseumeii values. 

warning: m e  energy loea wee greater than 1.0 f r  (0.3 m ~ .  between the current and previau~ croee 
section. ~ n i s  may indicate me need for additional cross eection~. 

warning; mring the @tandard iterations, when the assumed was set egual to orirical 
depm, the  calcuiiitea water surface came back below critical depth.   his indicates that there 
is not a valid subcritlcal answer. The program defaulted ra critical depth. 

CROSS SECTION 

RIVER: CB 
REIICH: Reach I RS: 1.609 

INPUT 
Deacriprian: 
Starion Elevation Data 

~ t a   lev sra 
9828.91 2231.1 9017.32 
9851.27 2232.2 9880.56 
9889.4 2233.6 9894.31 

91125.65 2233.6 1 9 2 7 . 1 4  
9967 .24  2211 9 9 5 7 . 2 9  
9 9 5 6 . 6 2  2233.5 9 9 1 6 . 7 9  
9992.15 2 2 2 7 . 0 7  9993.88 

10014.72 2227.611001505 
10018.77 2232.851001923 
10061.04 22127110068.04 
10112.19 2211.91 

Manningla n Valvee n"m= 3 
sta n val sra n val Sra n Val 

9828.91 ,055 9 9 8 6 . 4 5  ,05101118.16 . 0 6  

sank S L ~ :  left Right ~engtha: ~ e f r  channel ~ight coeff contr. 
9986.4510018.16 1 2 . 4  71.56 7 1 . 5 5  1 

CROSS SECTION OUTPUT Proiile #profile 1 

E . C .  Elev l i t 1  2214.50 Element Left  OB 
Yel Head ifL1 2 . 0 2  W e . " - V a l .  0.055 
W . S .  nlev l i t 1  2 2 3 2 . 6 8  ~ e a o h   en. i f t i  7 2 . 4 0  
Crit W.S. l i t 1  2 2 3 2 . 4 8  F l o w  area isq f t l  13.91 
E.C. slope i i t / f t l  0.016751 ~ r e a  isq it1 11.14 
Q Total lcfei 2280.00 Flow icfs l  5 9 . 4 7  
TOP width i f t i  65.80 TOP Width i f r l  l i s z  
"el Total ifL/sl  0 . 3  Avg. "el. ifL/sl  4.27 
Max Chl DpLh i f t i  6 . 6 8  Xydl-. Depth I f L I  0.88 
COnY Total (CIS1 1 7 6 1 2 . 1  Conv. ic fs l  459.4 
~ength WLd, l i t 1  71.58 Wetted Per.  i f t l  16.55 
win cn EI i i r r  2225 .80  shear i lb /sq  f t i  0 . 8 8  
alpha 1.22 stream power i I b / i r  a1 1.76 
FrcCn LOBB i f t i  1 . 2 2  Cum Volume ( ac r e - i t 1  2 5 . 9 5  
C i E Loan l i t 1  0 . 0 7  Cum Sil lacreal 19.52 

Elev 
2213.17 
2 2 3 2 . 9 4  
2233.61 
2 2 3 3 . 4 5  
2 2 3 3 . 4 6  

2 2 2 7 . 4  
2 2 2 6 . 7 4  
2232.69 
2232.6 

2234.81 

Expan 
. ?  

Channel 
0.050 
71.56 

175.77 
175.77 

2082.16 
31.71 
11.81 
5.54 

16083.9 
3 2 . 5 3  
5.65 

6 6 . 9 6  
27.30 
5.11 

~ i i r n i n o :  m e  enersv eouarion could not be balanced within m e  specified number of iterations.  he 
~~~~ .. . 
program uned critical depth far the water surface and continued an with the calculations 

warning; orvided flow computed for this cross-section. 
warning: The energy 1068 W ~ B  greater than 1.0 f L  (0.3 m i ,  between the current and greviovs CrOsn 

~ecrion. ~ h i n  may indicate the need tor additional crosm sections. 
warning:  mring the step icerationa, when the assumed water surface was set equal to critical 

rienlh. m e  calculated sureace came back belaw critical denth. ~ h i a  indicazen that there ~~~~ ~~~ ~ ~ 

ia nor a valid aubcritical answer. The program defaulted Lo critical depth 

CROSS SECTION OUTPUT Profile itprofile 2 

E.C. EleV i f t i  
"el Head lfLi 
W.S. Elev l f t i  
CZiL W . 3 ,  I E L I  
E.G. Slope i f r / i t l  
Q Total ic ts l  
Top Width i f t i  
vel Total i f r l e i  
M ~ X  CM w t n  ( t t i  

Element 
WL, "-Val 
Reach Len. i f t i  
Flow Area iaq S t 1  
Area isq E L I  
Flow iCfS1 
TOP Width i t ~ l  
avg. "el, iir/sl 
~ y d r .  ~eptli i f t i  
Con". lcfai 
Wetted per. i f r i  
shear i lb lsq  f t i  
stream power i I b / f r  ni 
Cum Volume i a c r e ~ i t i  
cum S i i  (acres1 

warning:  he energy loaa was rnan 1.0 it (0 .3  between me current and previous cross 
O ~ C L ~ O ~ .  This may indicate the need for additional crose sections. 

~ r o f i l e  #profile I 

POS left S L ~  night sra FIOW area W.P. Percent Hydr Velocity 

i t t l  i f L 1  icfei isq f r l  iirl con" Depthifti  i f t / o )  
1 LOB 4 8 5 0 . 4 2  9891.93 1.03 1.10 1.90 0.05 0.14 0.94 

2 LOB 989lS3 9423.44 
3 LOB 4423.41 9 9 1 4 . 9 4  
4 LOB 9 9 5 4 . 9 1  9 9 8 6 . 4 5  5 8 . 4 3  12.84 0 . 6 4  2.55 1 . 5 0  4.55 

5 ~ h a n  9 9 8 6 . 4 5  9 9 9 0 . 9 8  170.05 18.A7 4 . 8 6  7 . 4 6  4.011 9.21 
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Chan 
Chan 
"ha" 
m a n  
cnan 
Chan 
ROB 

warning: m e  energy equation could not be balanced within the specified mumher of iterations. me 
program used critical depth for the warer surface and continued on with the calcu~arions. 

warning: ~ivided n o w  computed €or this crass-section. 
warning: =he energy loss was greater than 1.0 it (0.3 ml. between me current  and previous cross 

section. This may indicate the need tor additional cross sections. 
Warning: mring m e  standard srep iterations, when m e  assumed >rater surface was set equal to critical 

depth. the calculated water surface came back below critical deDm. This indrcates rnar there 
is nor a valid svhcri~ical answer. The program defaulted to critical depth. 

Profile #profile 2 

POS 

LOB 
cnan 
Chan 
Chan 
Chan 
m a n  
m a n  
Chan 
ROB 

area 
isq F t i  
14.11 
19.11 
2 6 . 8 6  
3 0 . 0 8  
30.1, 
2 7 . 9 5  
2 5 . 2 4  
21.26 
21.48 

W.P. 
l i t 1  
g . 0 6  
4.85 
4 .76  
4 . 5 4  
4 . 5 5  
4 . 5 6  
1.59 
4 . 6 7  
9.29 

warnmg: The energy loss was greater than 1 . 0  it 10.1 ml. between the  current  and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: C8 
REaCH: Reach 1 RS: 1.596 

INPUT 
Descriorian: 
station  levat ti on oats num- 45 

SLa Elev SLa 61eu SLa Elev SLa Elev Sta Elev 
9835.08 2232.7 9851.06 2232.52 9 8 6 8 . 2 4  2232.41 9871.73 2232.42 9 8 7 2 . 9 2  2232.42 
9880.38 2232.1 9890.29 2211.56 9 8 9 4 . 2 9  2231.34 9 8 9 8 5 8  2231.11 9900.72 2230.98 
9904.83 2231.1 9936.38 2232 9942.03 2232.02 9956.53 2232.34 9 9 5 2 . 9 3  2232.37 
9 9 6 4 . 2 9  2232.1 9957.2 2212.02 9 9 7 9 . 8 9  2231.24 9 9 8 2 . 2 7  2230.32 5 9 8 7 . 5 8  2 2 2 8 . 0 6  

9 9 9 4 . 7  2225.03 9 9 9 8 . 9 4  2225210008.58 2225.2510014.45 2225.4810017.85 Z Z Z i l l  
10017.91 2227.1310021.21 2227.61002297 2227.8110025.77 2228.4410033.11 2229.15 
10032.58 2228.9910015.48 2229,11004476 2229.8610050.79 2210.31005635 2230.79 
10064.12 2231.1210078.71 2211.71008117 22318510089.36 2232.310097.59 2232.77 
10100.53 22329910125.49 2234.71013373 2 2 3 5 3 4 1 0 1 4 2 . 9 5  2236.0110149.22 2 2 3 6 . 4 1  

Bank SLa: left Right Lengths: Left Channel Right Coeii ConLr. Enpan. 
9 9 8 1 . 5 8 1 0 0 2 2 . 9 7  104.71 114.78 102.58 .I . 3  

CROSS SECTION OUTPUT Protile #profile 1 

E D .   lev iiei 2232.87 ~lernent ~ e f ~  08 channel ~ i g h t  OB 
"el ~ e a d  l i t )  1 . 7 8  ~ r .  n ~ v a l .  0.055 0 . 0 5 0  0.060 
W . S .  =lev lit1 2 2 3 1 . 0 9  Reach L e n .  iiC1 104.71  1 1 4 . 7 8  102 .68  
crir W.S. ( i t )  2231.09 p l o w  ~ r e a  (sq it) 11.18 1 7 8 . 0 5  11.32 
B.G. slope ( t r l i i )  0.0l7296 ~ r e a  lsq i t )  11.18 178.05 5 5 . 3 2  
0 Total (cfsi 2280 .00  Flow (cis1 4 7 . 8 8  2010 .91  ZZl.20 
Top Width ( f t i  8 8 . 8 3  Top Width (f t1 12.96 3 5 . 5 9  4 0 . 4 8  
"el Total ( f r l s )  9.32 avg. "el. ( f t l s i  4 . 2 8  1 1 . 2 9  4.00 
 ax cu ~ p r n  ( f r )  6.06 ~ y d r  Depth ( f ~ i  0 . 8 5  5.03 1.37 
Conv Total icfsl 173365 Con". (cfsl 364.1 15290 .4  1 6 8 2 . 0  
Length Wtd. i f e )  112.71 wetted per. i f r )  13.57 3 6 . 2 5  4 0 . 6 7  
win ch EI i i r )  2 2 2 5 . 0 3  shear i ~ b / e q  it) 0 .89  5 . 3 0  1.17 
Algba 3 2  Stream Power l lb / f t  $1 3.81 59.91 1.87 
~ i c t n  loss ( f r i  2 . 1 2  cum volume (acre-it) 2 5 . 9 4  2 7 . 0 0  9.41 
C i E 1065 (fi) 0 . 0 8  Cum Sli (acres1 19.50 5 .26  6 . 3 4  

warning:   he energy equation could not be balanced within the specified number of iterations.  he 
program selected m e  water surface that had the least amount of error between computed and 
assumed valuer;. 

warning: ~ivided flaw cornouted for this cross-section. 
warning:   he energy l oan  was greater than 1.0 i r  1 0 . 3  ml. between the currenk and previous cross 

section.  his may indicate the need far additional cross sections. 
warning: ~uring the standard srep iteration., when the assumed warer surface was set  equal to critical 

depth, the calculated warer surface came back below critical denth.  his indicates that there 
is not a valid subcritical annwer. me program deiaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

B.G. =lev lirl 2233.44 ~ ~ e ~ ~ ~ r  L ~ C L  08 channel mgnt OB 
vel ~ e a d  ( r r i  2 . 0 3  W L .  n-val .  0 . 0 5 5  0. 050 0.060 
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W.S. Elev Iftl 
CriL W.S. Ifti 
E.G. slope ~ftlfr) 
O Total IcEni 
TOP Width (re1 
vel  oral iirln) 
Max C h l  DpLh lfti 
Conv. Total lcfel 
Length WLd. Ifti 
Min Ch El IfLl 

warning: The energy lose was greater 
section. Thin may indicate 

PO6 Left SLa 
lit1 

1 LOB 9 8 9 6 . 0 8  
2 LOB 9 9 2 6 . 5 8  
3 LOB 11957.08 
4 cnan 9 9 8 7 . 5 8  
5 cnan 9 9 9 2 . 6 8  
6 Chan 9997.69 
7 cnan 10002.75 
8 Chan 10007.80 
9 Chan 10012.86 
10 enan l o o n . s l  
i l  ROB 10022.97 
12 ROB 10048 .22  

Reach Len, IfLl 
n o w  nrea (nq t ~ 1  
area (nq f ~ i  
Flow lcfsl 
TOP Wldth lit1 
avg. "el, iit1s1 
Hydr. Depth ifti 
Con". lcfei 
wetted per .  lfrl 
shear llblnq fLi 
Scream Power IlbIiL sl 
cum volume iacre-it1 
cum sa (acres) 

than 1.0 it (0.3 mi. between me current and 
the need tor additional cross nectiona. 

Rlght Sta Flow Area W.P.  
Ifti (cis1 iaq frl ire1 
4926.58 0.15 0.32 5 . 6 6  

Percent ilydr 
Conv DepthlfLl 
0.01 0.06 

warning: 

warning: 
warning: 

warning: 

The energy equaLlon could not be balanced withill the specified nulnher oi i terat ions .  The 

program selecred m e  water sureaoe that had the ,east amount of error between computed and 
assume* values. 
Divided flow comrluted for chis cross-secLion. 
m e  energy loss greater than 1.0 it 10.3 mi. between the current and previous cross 

mla indicate the need for additional crose necrions. 
nuring tile standard arep iterations, when the water surface was net equal to critical 
depm, rile calculated warer came back below critical depth.  his indicarea that there 
is not a valid subcritical anrwer. The program defaulted to critical depth. 

Profile #profile 2 

POE 

LOB 
Chan 
Chan 
Cilan 
Chan 
Chiin 
Chim 
Chan 
ROB 

W.P. 
I f L i  

11.05 
5 . 4 9  
5 . 2 6  
5.06 
5.06 
5.15 
5.15 
5.10 
1.32 

warning: The energy 1088 was greater rnan 1.0 it 10.3 mi, between the current and previous oioss 
oec~ion. m i n  may indicate me need far cross sections. 

CROSS SECTION 

RIVER: C8 
REIICH: Reach 1 RS: 1.574 

INPUT 
Deacri l?t iOn:  

mS of Clinc Creek Dibunrries ~- ~~ " 
PCD ZOO.5C024, Work Arsijinn!e,rlZ 
J K  F u l l e r / l I y ~ I r ~ ~ l o ~ y  & &Geonu,,phol~~y, blc. 





6 ~ h a n  10013.03 10018.67 326.16 28.94 5.77 14.31 5.13 11.27 

Cham 10018.67 1002b.31 205.12 21.87 5 . 7 4  9.00 3 . 8 8  9.38 

Chan 10024.31 10029.95 176.75 19.86 1 . 6 5  7 . 7 5  3 . 5 2  8 . 9 0  

9 ROB 10029.95 10055.99 49.03 10.98 6 . 8 5  2 . 1 5  3 . 6 0  4.47 

warning: The energy equation could not be balanced within me specified number of iLeraLiona. The 

nroararn used cri~lcal d a m n  for the water surface and continued on w i t h  the calcularionn. . - 
warning: Divided flow computed for Lhib crono~neoLion. 
warning: T I I ~  loas was than 1.0 it ( 0 . 3  m i ,  between t h e  current and previous croon 

aectian. "'his may indicate t h e  need for additional crass aecciona. 
warning: ~uring me erandard step iterations, when the assumed warer auriace was set equal to critical 

depth, me calculated warer euriace back below depth. m i s  indicates that rnert 
is not a valid subcritical answer. s he program deiaolred to critical depth. 

CROSS SECTION 

R I V E R :  C8 
REIICH: Reach 1 

INPUT 
Description: 
SLaLioll Elevation Data 

St2 E l e "  SLa 

RS: 1 . 5 5 2  

~anningls n values "urn= 3 
SLa n Val SLa n Val sta n Val 

1611.12 , 0 5 5  9992.95 0 5  10025 0 6  

m n k  S L ~ :  Left Rignr Lengths:  eft channel Right coeif canrr. Expan 
9992.91 10025 91.63 8 4 . 5 8  86.11 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Eiev IfLl 
"el Head l i t 1  
W.S. Elev l i t 1  
Crir W.S. l i t 1  
E.C. slope i f r l i ~ )  
Q Total ICfsl 
TOD width (it) 
"el Total I i t l s l  
Max Chl DpLh ( E L I  
Conv. Total lc fs i  
length WLd, IfLi 
Mln Ch E l  l f t l  
Alpha 
Frcrn  ova i f r l  
c h E ~ o l i a  i f r )  

Element 
WL. "-Val 
Reach Len. IfLl 
F l o w  Area lsq fLi 
Area isq it1 
Flow ICfSI 
Top Width l i t 1  
hug. "el. i i r l a l  
xydr. Depth l i t )  
"0"". lc fs i  
Wetted per, l f r i  
Shear I lb lsq  f L 1  
Stream Power IlbIfL o l  
cum volume l a c r e ~ f t i  
Cum SR lacreni 

warning:  he energy e q ~ a r i o n  couid not be balanced within me specified number of iterations,  TI^ 

program selected the water surface Lhar %ad the  least amount of error between computed and 
assumed values. 

warninm: "elocir~ head hao changed by than 0.5 f t  10.15 m i .  n l i a  may indicate the need for - addiLional cross nections. 
warning: The energy loss wan greater than 1.0 ft 10.3 m i .  between the current  and previous oross 

section. This may indicate the need for additional oroes sections. 
warning: ~uring  he arandard step iterations, when the assumed water surfaoe was set equal to criLioal 

depm, the calcuiared water auriace came back below critical depth.  his indioates  hat there 
is nor a valid svbcriricai answer. The program defaulted to critical d e p t h  

E.D. Elev ( E L I  2 2 2 8 . 7 1  Element  eft 08 channel Right 08 
Vel Head I f t i  1 . 3 9  WL. "-Val. 0 . 0 5 5  0.050 
W.S. Elev l i t 1  2227.36 Reach Len. IfLi 91.63 84.58 86.15 
crit W . S .  l i t 1  2227 .36  piow Area lsq it1 96.95 178.83 
E D .  slope l irl irl  0.014903 Area laq it1 9 6 . 9 5  178.83 

Q Total lc fs l  2280.00 Flow IcEsl 4 3 8 . 6 2  1841.38 

Top Width I f t i  40.00 ~ o p  Width i f t l  5 7 . 9 1  3 2 . 0 5  
v e l   oral i f t l s l  8 . 3 7  avg, "el. ( f r l a i  4 . 5 2  1 0 . 3 0  
Max Chl DpLh IfLl 6.10 Hydr.Depth I f L i  1.67 5.58 
Conv. Total lofa1 18516.3 Con". i c f s i  3592 .9  15083.4 
~ength W L ~ .  I f t i  8 5 . 9 0  Wetted per.  l f t i  60.34 37.40 
i in ~h ~l l f t l  2221.26 Shear I lb lsq  f t l  1.69 4 . 4 5  
alpha 1.31 stream power I l b l i t  ai 6 . 7 6  4 5 . 8 0  
Frctn Loss l i t 1  1 . 2 9  Cum Volume lacre- i t1  16.38 2 7 . 6 1  7 . 2 2  

c h E ~ o a s  i i r i  0.01 cum SII iacresl 8 . 6 5  6 . 0 6  3.51 



warning: T ~ S  energy equation could not be balanced within m e  specified number of iterations. me 
program selecred the water surface that had the least amounr of error between computed and 
assumed values. 

warning: me cross section had LO be extended vertically during me critical depth calculairons. 
"arming:  he energy lass was greater than 1.0 £L 10.3 m J .  between the current and previous cross 

section. =his may indicate the need far additional cross sections. 
warning: mring the standard step iterations, when the assumed water rurface was s e t  ewal to critical 

depth, the calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. s he program defaulted LO critical depth. 

warning: m e  parabolic search method failed to converge on critical depth. The program win try the 
cross section sliceleecant method to find critical depth. 

Profile #profile 1 

PO8 

LOB 
LOB 
Chan 
Chan 
Chan 
m a n  
Chan 
Chan 
Chan 
ROB 
ROB 

W.P. 
ifti 

21.78 
71.98 

4 . 8 9  
4 . 6 3  
4 . 5 8  
d .59  
4 . 5 9  
4 . 5 9  
4 . 6 0  

12.26 
2.37 

warning: =he energy equation could nor be balanced witnin the specified number of iterations. me 
program selected the water surface that had the least amount oi error between campu~ea and 
a65umed values. 

warning:  he velocity head has changed by more than 0 . 5  ft i0.15 m i .   his may indicate the need poi 
additional cross sections. 

warning:  he energy loss was greater than 1.0 it 10.3 mi, between the current and previous crose 
section. This may indicate the need for additional crass sections. 

warning: ~uring the standard step iterations, when the assumed warer surface was set equal LO critical 
depm, m e  calculated water eurface came back below critical depth. ~ n i s  indicates that mere 
is not a valid svbcrikical answer. a he program defaulted to critical depth. 

Profile #pxofile 2 

PO6 

LOB 
Cham 
cnan 
Cham 
Chan 
Chan 
cnan 
Chan 

Area 
(sq  fti 

9 6 . 9 5  
21.58 
2 6 . 8 7  
2 7 . 4 7  
27.61 
2 6 . 4 0  
25.12 
23.78 

W.P. 
ifti 

6 0 . 3 4  
L . 8 9  
"63 
4.58 
4.59 
4.59 
4.59 
9.55 

warning: me energy equation could not be balanced witnin the specifred number of iterations. 
program selected the warer surface that had tbe least amount oi error between computed and 
assumed values. 

warning: =he cross section had LO be extended ver~ically during the critical depth c a ~ c u ~ a ~ i o n s .  
warning:   he energy loss was greater than l o  f r  (0.3 m i .  beiween the current and previous crass 

section.  his may indicate me need for additional cross sections. 
warning: miing m e  standard step iterations, when the assumed warer surface was set equal t o  critical 

depth, m e  calculated water surface came back below critical depth. This indicates that inere 
is nor a valid a"bcriLica1 answer. The program defaulted LO critical depth. 

warning:   he parabolic search method failed to converge on critical depth, m e  program w i n  try the 
C ~ O S E  aecrion siicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: CB 
REaCH: Reach 1 RS: 1 . 5 3 6  

INPUT 
Description: 
Station ElevaLion Data nun- 84 

sta =lev  Sra Elev S t a   lev sea  lev sra =lev 
9572.79 2227.8 9574.37 2227.74 9577.06 2 2 2 7 . 7 1  9183.54 2 2 2 7 . 5 9  4590.2 2227.63 
9596.54 2227.2 9 5 9 7 . 2 7  2227.23 9600.48 2 2 2 7 . 1 5  9604.48 2227.12 9607.59 2 2 2 7 . 0 8  
9 6 0 9 . 5 9  2227.1 9623.7 2227.32 9 6 2 6 . 7 8  2 2 2 7 . 2 3  9628.54 2 2 2 7 . 2 7  9616.07 2 2 2 7 . 2 3  
9644.42 2227.1 9647.63 2227.06 9664.25 2226.91 9615 .73  2227 9 5 7 8 . 5 4  2227 
9680.39 2227.1 9682.48 2226.99 9 6 9 0 . 4 5  2226.61 9691.86 2226.6 9695.57 2226.49 
9691.65 2226.5 9696.01 2 2 2 6 . 4 9  9 7 0 6 . 6 5  2226.46 9 7 1 0 . 8 6  2226.33 9730.48 2 2 2 5 . 8 4  
9739.5 2 2 2 5 . 5  9743.06 2 2 2 5 . 3 7  9 7 0 1 . 5 4  2 2 2 5 . 3  9748.16 2225.16 9753.24 2 2 2 4 . 7 4  

9 7 6 4 . 2 7  2 2 2 3 . 8  9 7 6 7 . 5 5  2 2 2 4 . 2 6  9772.13 2 2 2 4 . 8 7  9784.53 2225.16 9791.46 2 2 2 5 . 3 8  
9 8 0 0 . 8  2221.6 9 8 0 3 . 3 8  2 2 2 5 . 6 9  4806.16 2 2 2 5 . 7 1  9815.11 2225.96 4819.86 2226.05 
9826.52 2225.8 9828.93 2 2 2 5 . 6 9  9836.41 2 2 2 5 . 7 8  9849.33 2225.87 9852.51 2225.88 
9813.78 2 2 2 5 . 9  9857.49 2 2 2 5 . 7 8  9 8 5 9 9 4  2 2 2 5 . 8 2  9855.59 2 2 2 5 . 7 6  9867.6$ 2 2 2 5 . 7 7  

9 8 6 8 . 3  2225.8 9870.18 2 2 2 5 . 7 2  9894.81 2 2 2 5 . 5 7  9947.67 2 2 2 5 . 3  9959.71 2 2 2 3 . 9 9  
9962.42 2223.7 9963.35 2 2 2 3 . 6 5  9 9 6 9 . 5 8  2223.46 9984 .07  2223.01 11988.16 2222.86 
9990.78 2222.1 9994.34 2221.06 9 9 9 5 . 5 1  2220.73 9 9 9 6 . 1 9  2 2 2 0 . 5 5  9998.16 2 2 2 0 . 0 4  

1000002 222010013.15 2220.141001916 2220.410019.29 22203910019.76 2220.51 
10024.95 2 2 2 1 1 0 0 3 8 . 6  2227.3710041.07 2228.6310043.15 2 2 2 8 8 4 1 0 0 4 7 8 7  2229.28 
10056.68 2230.110060.25 2230.381006779 2230.6410079.47 2231.12 

FDS of Cline Creek Tributrm'cs, 
FCD 200SC024, Work Assignmea 2 
JE Fu/ler/Hyd,ology & Geomorpholo~y, Inc 



~anning'a n values num- 3 
S L E ~  n vai s i a  n v a l  sra n Val 

9572.79 ,055 9990.78 , 0 5 1 0 0 2 4 . 9 5  . 0 6  

~ a n k  sra: 'eft R L ~ ~ L  ~ e n g t h s :  Left channel Right coeii contr. Expan 
9990.7810024.95 1 0 0 . 9 6  103.09 1 0 0 . 9 6  . 1 . 3  

L ~ ~ L  mVee ~rarion- s n 1 9 . 8 6  mevation- 2 2 2 6 . 0 5  

CROSS SECTION OUTPUT 

E.G. Elev l i t !  
Yel  Head l i t !  
W . S .  Elev i f t i  
crit W.S. i t r !  
E.D. Slope i f t / fL !  
Q ~0t-1 lcfe! 
Top Width i f L !  
vel Total i f t l s !  
Max Chl DpLh l i t !  
con". Total ic is !  
Length wtd, i E t 1  
Min Ch E l  i f i )  
alpha 
F ~ C L ~  LOIB i f r !  
C 61 E Lonn IfL! 

Profile #profile 1 

ElemellL 
wr. " - V a l .  
xeacn Len. iirr 
Flow Area iaq it! 
A r e a  iaq ft! 
Flow icfa! 
TOD width I C L I  
avg. "el. i i t l s i  
~ y d r .  Depth l i t!  
Conv, IcEs! 
Warred per, i f r !  
shear i lb laq  frl  
stream power I l b l f t  a! 
Cum volume ( ac r e - f t !  
Cum SR (acres1 

Channel 
0 . 0 5 0  

101.09 
163.77 
163.77 
1859.12 

34.17 
11.35 
4.79 

13698.6 
34.68 

5 . 4 3  
6 1 . 6 4  
2 5 . 7 9  

6 . 0 0  

xarning; energy nor be balanced ~ithin the specified number of iterations. The 
selected the water ~ ~ r f a c e  that had the least amount of error between computed and 

aeaume* values. 
warning: m e  velocity head has "hanged by more than 0.3 f r  io.15 m!.   his may indicate the need for 

iiddiLional croee BeCLions. 
warning:   he energy loas greater than 1.0 fr. (0 .3  m i .  between me current and previaua cross 

aecrion. This may indicate the need f o r  additional croso sections. 
warning: ouring the iterations, when m e  assumed surface wae s e t  equal to critical 

depth, the surface came back below critical depth.  his indicaten that Lhere 
ia nor a valid suhcrirical answer. The program defaulted Lo critical depth. 

~ o i e :  Multiple crirlcal depths were found a t  this location.   he critical depth with m e  lowest, valid, 
water sureace was "red. 

CROSS SECTION OUTPUT Profile Hpmfile 2 

E.G. Elev IfLi 
vel Head I E L i  
W . S .  Elev ( E L !  
Crit W.S. l i t 1  
E.D. Slope i f t / f t !  
Q ToLal (= fa )  
Top Width i f t l  
"el Total IfLIsi 
  ax chi oorh i f t !  

Element 
WL. "-Val 
 each   en. l i t !  
Flow Rrea leg it! 
area laq Erl 
Flow icfn! 
Top Width IfLi 
avg. "el. i r t1s i  
Hydr. Depth i f t i  
"0"". leis! 
Wetted per, l i t !  
shear i l b l sq  E t !  
stream Power i l b l f t  s !  
cum Volume l a c r e - f t l  
cum S l i  lacren! 

Channel 
0.050 
103.09 
171.36 
171.36 

1812.63 
34.17 
10.50 

5 . 0 2  
14773.0 

3 4 . 6 8  
4.64 
49.12 
2 7 . 2 7  

5 . 0 0  

Warning: The energy equation could not be balanced within Lhe specified number of iterarlons. The 

program used critical depth for me warer surface and continued on with the calculations. 
warning: =he cross section had to be extended verricaliy during the cri~ical depth calculations. 
warning; energy loss was greater than 1 .0  f r  10.3 m i ,  between me current  and previous cross 

~ectio". This may indicate the need for additional croee aecrione. 
~ o ~ e ;  M U I L ~ ~ I ~  ~rirical depths were found a t  this location.   he critical depth with the lowest ,  viilid, 

water auriace was uned. 

Protile ifprofile 1 

POQ 

LOB 
Chan 
Cham 
cnan 
Chan 
cnan 
Chan 
Chan 
ROB 

Lieit Sra Right S t a  
i f t !  i f t !  
9 9 0 5 . 3 2  9990.78 
9990.78 9 9 9 5 . 6 6  
9 9 9 5 . 6 5  10000.54 
10000.5+ 1 0 0 0 5 . 4 2  
10005.42 10010.31 
10010.31 10011.19 

W.P. 
i f t !  

13.26 
5 .08  
4 . 9 7  
1 . 8 8  
4 . 8 8  
4 . 8 8  
4 . 9 2  
1.07 
8 . 7 5  

percent ~ y d r  
Con" Depthi f t i  

15.81 1 . 6 5  
8 . 0 6  3.90 

12.78 5.10 
13.62 5 . 2 6  
13.19 5.21 
1 3 . 1 1  5 . 1 4  
1 2 . 2 2  4 . 9 5  

8 . 3 5  3 . 9 8  
2 . 6 1  1 . 5 5  

warning: energy could "at be balanced within the specified number of iterations. The 
program eelecred t h e  eurface that had the ieasr amount of error between computed and 
aeeurned valuee.  

~arning: me head has changed by more than 0.5 it 10.15 m i .   hie may indicate the need for 
additional cross sectionn. 

warning: me energy loss was inan 1.0 it 10.3 m ! ,  between the current and previous cross 
section. This may indicate the need f a r  additional cross aectiona. 

warning: mring the standard step iterations, when the assumed warer surface was set  equal to critical 
depth, khe surface back below critioa~ depth.  his indicates that Lhere 
is not a valid subcriticill anewer. The program defaul ted  Lo ~riLioiil depth. 

Note: Multiple critical depths were found at thin location. The criLioal depth with the lowest, valid, 

warer auriace was used. 

Pro f i l e  #profile 2 

FDS c,f Cline C~cek  ?i.ibufco'ie.s, 
FCD 2005C024, Work Ar.sig,unenr 2 
JE F~riler/Hydrology & Genrtu,,phnlo,qy, Inc. 128 



PO9 

LOB 
"ha" 
m a n  
Chan 
Chan 
Chan 
Chan 
cnan 
ROB 

W.P. 
l i t )  

4 3 . 4 8  
5 . 0 8  
4 . 9 7  
4 . 8 8  
4 . 8 8  
4 . 8 8  
4 . 9 2  
5.07 
8 . 9 7  

Percent Hydr Velocity 
Conv DepLhlFii l i f f s i  

17 .6 '1  1 . 8 7  5 . 0 0  
8.00 4.11 9.06 

12.41 5 . 3 2  10.89 
11.20 5 . 4 8  11.24 
12.99 1.43 11.17 
12.73 5.37 11.08 
11.90 5.17 10.71 

8 . 2 7  4.21 9 . 1 8  
2 . 8 6  1.87 1.31 

warning: m e  energy equation could nor be balanced within the specified number of iterations. i he 
program used critical depth tor m e  water surface and continued on with the calculations. 

warnmg:  he cross section had to be extended vertically during the critical depth calculations. 
warning: m e  energy loss was greater than 1.0 ft 10.3 mi.  between the current and previous cross 

 his may indicate the need for additional cross sections. 
Note: Multiple critical depths were found a t  rhi6 location. The critical depth with me lowest. valid, 

warer  suriace was used. 

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: 1.517 

INPUT 
Description: 
station ~ l e v a ~ l o n  ~ a t a  "urn= 91 

sra 
9120.81 
9151.04 
9180.31 
9 5 8 5 . 8 7  
9631.66 
9 6 8 5 . 2 8  
9 1 2 8 . 4 5  
9761.26 
9 7 8 3 . 9 6  
9814.02 

~ a n k  sra: Liefr ~ i g h t  lengths: Left channel nignr coeii conrr. ~ x p a n  
49757610007.82 154.97 110.16 151.13 .1 . 3  

1neiiective F l o w  nun,= 
sra L sta R =lev permanent 

9 5 2 0 . 8 1  9 8 2 9 . 2 9  

CROSS SECTTON OUTPUT Profile #profile 1 

E . C .  Elev 1fLI 2225.13 Element Left OB Channel Right OB 
Ye1 Head l f t i  0.90 Wt, n-Val. 0.055 0 . 0 5 0  0.050 
W.S. Elev l i t 1  2 2 2 4 . 2 2  Reach Len. I f i l  114.97 150.76 151.13 
Crii W.S. ( i t )  
E.D. slope IEtf fr )  
0 Total i c f s l  
Gap width ( € t i  
vel Total i f t / s i  
Max C h l  DpLh ( f t i  
con" mtal i c f s i  
length Wtd, i f ~ i  
Mi" Ch E l  l i t )  
Alpha 
Frctn L o s s  IfLl 

2 2 2 4 . 2 2  F l o w  area ( s q  f L !  
0.010107 Area l sq  ft) 

2 2 8 0 . 0 0  F l o w  ICES1 
361.77 Ton Width i f t i  

5 . 8 5  ~ v g .  "el. ( i r f s i  
6 . 3 6  Hydr Depth I f t i  

2 2 6 7 8 . 9  Conv i c f s l  
152.59 Wetted Per .  1fLl 

2 2 1 7 . 8 6  Shear i lb / sq  f t i  
1.70 stream ~ a w e r  (mirr s i  
1.86 Cum Volume (acre-Fri  
0 . 0 6  Cum Si l  (acres! 

warning:  he energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth for the water surface and continued on with the ca~culations. 

warning:  he energy loss was greater than 1.0 it 10.3 m i .  between me current and previous cross 
sectlon. Tnie may indlcare the need for additional crass sections. 

warning: ~uring the standard n ~ e p  rterarions, when the assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical depth, m i s  indicates rnai there 
i6 not a valid amcrit ical  answer. The program defaulted Lo critical depth. 

CROSS SBCTION OUTPUT Profile #profile 2 

E.G. elev i f t i  2225 .46  Element ~ e f r  OB channel ~ighi 08 
"el ~ e a d  ( f t l  1.22 w r n - v a l .  0.055 0 . 0 5 0  0.060 
W . S .  E l e Y  IfLl 2 2 2 4 . 2 4  Reach Len. l f t i  1 5 4 . 9 7  1 5 0 . 7 6  151.13 
~ r i t  W.S. i f t l  2 2 2 4 . 2 4  FloW area l sq  f t i  123.12 172 .93  1 4 . 2 8  
E.C. slope l i r f f ~ i  0.012367 ~ r e a  (sq ir i  121.12 172.93 1 4 . 2 8  

FDS of  Cline Creek liibeluries. 



Q Total ic fs !  
Top Width l i t !  
vel Total i i t l s !  
Max Chl Dpth l i t !  
Con". Total ic fs !  
Length Wrd. i f t !  
 in cn BI i f t i  
iilpha 
FTCt" LOB* l i t !  
C i E Lo88 l f t !  

Flow ( c i s !  
TOP width lit! 
hug. "el ,  i i r l s !  
xydr. ~epzh i f r !  
Can". lets! 
wetted per. l fr)  
shear l lblsq ft! 
scream Power l l b l f t  81 
cum volume (acre - i t !  
cum SII lacreal 

~arning; energy COOI~ he balanced ~itnin the ~pecitied number of itera~ions.   he 
program uned critical depth for the water surface and continued on w i t h  the calculaLion6. 

warning; me cross had to be extended ~ e r r i c a n y  during the critical depth calcularlons. 
~arning: m e  energy loss was than 1.0 it 10.3 m i ,  between the current and previous croas 

aecrion. m i s  may indicate the need f o r  additional cross sections. 
warning: ouring m e  irerarions, wen the asavmed surface was aer equal to critical 

depth, m e  calculated surface came back below critical depth.  his indicates that mere 
ie not a valid svbcritlcill anrwer.  he program deiaulred to critical degt i~ .  

PO8 

LOB 
LOB 
108 
LOB 
Cham 
Chan 
Chan 
cnan 
"ha" 
Chan 
m a n  
ROB 

Right Sea 
i f t !  
' 1 1 2 6 . 4 8  
9 8 2 9 . 2 9  
9902.51 
9975.76 
9980.34 
9984.92 
9 9 8 9 . 5 0  
9 1 9 4 . 0 8  
9 9 9 8 . 6 6  
10003.24 
10007.82 
10020.28 

area 
1.4 E L !  

7 3 . 1 3  
2 0 4 . 9 9  
81.61 

1 1 8 . 4 5  
17.52 
24.13 
2 5 . 9 9  
2 6 . 9 8  
2 7 . g 6  
2 8 . 4 2  
21.30 
11.13 

percent Hydr 
Conv Depthlit) 
0.00 1 . 0 1  
0 . 0 0  1.99 

10.94 1.16 
19.13 1.62 
5.31 1.81 
9 . 2 0  5 . 2 7  

10.65 5 . 6 8  
1 1 . 3 3  5 . 8 9  
1 2 . 0 3  6.11 
12.11 6.21 
7.17 1.61 
2 . 1 4  1.80 

Warning: The energy equation could not be balanced wiLhln the specified number of iterations. The 

vaed depth for rile surface and continued on with the calculations. 
warning: m e  energy lase than 1.0 f r  ( 0 . 3  m ) .  between the current and previous croas 

 his may indicate the need for additional cross sections. 
warning:  ring the iterations, the aoaumed water surface was set  equal to critical 

depth, the surface "arne back below critical depth. This indicates that there 
is a valid nubcri~ical answer. program defaulted to critical depth. 

Profile #profile 2 

Warning: 

warning: 
warning: 

warning: 

PO@ 

LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
enan 
man 
m a n  
ROB 

L e f t  SLa Right S t a  
lfL! l f L i  
9 8 2 9 . 2 9  9902.53 

Flaw Area 
icfs! iaq it! 
8 . 7 7  3.26 

496.31 119.86 

 he energy equation could not be balanced within the specified number of iterations. The 
program w e d  critical depth for the water aurface and continued on wlrh m e  calculations. 
me cross had to be extended ~ertically during the critical deprn calculatione. 
The energy lees was greater than 1.0 f L  ( 0 . 3  mi. between the current and previous crone 
section. This may indicate the need for additional crone sections. 
~uring the standard iterations, when the assumed water surface was set equal LO critical 
depth, the calculated surface came back below cii~ical depth.  his indicates that there 
ie nor a valid ~~bcritical antiwer, me program defaulted to critical deprn. 

CROSS SECTION 

R I V E R :  C8 
REACH: Reach 1 RS: 1.688 

INPUT 
DeBclipCIon: 
Station Elevation Data "urn- 5 8  

SLa Elev SLa Flev Sta Elev SLa Elev SLa Elev 
9500.93 2222.9 9 1 0 4 . 2 5  2 2 2 2 . 7 2  1505.16 2222.67 4512.34 2222.41 9517.27 2 2 2 2 . 2 2  
9520.05 2222.1 9 5 2 4 . 4 1  2221.94 9526.21 2221.89 9532.37 2221.57 9535.14 2221.97 
9538.18 2221.1 9 5 4 7 . 1 1  2220.9 9 1 5 2 . 2 5  2220.71 9571.41 2220.63 9179.34 2220.11 
9581.38 2220.1 9587.43 2220.55 9593.93 2220.55 9596 2220.56 9597.01 2 2 1 0 . 5 7  
9599.68 2220.6 9501.86 2220.54 9512.72 2220.4 9621.44 2220.11 9622.88 2220.33 
9623.47 2220.3 9524.25 2220.16 9526.31 2220.25 9625.91 2220.18 9548.01 2219.58 
9694.81 2218.8 9 6 9 5 . 4 7  2218.73 9598.32 2218 .68  4710.75 2218.3 9715.5 2218.3 
9733.58 2 2 1 8 . 2  9775.13 2218.56 9 7 7 6 . 7 2  2218.17 9779.21 2218.59 9 7 9 9 . 7 8  2211.28 
9825.76 2220.1 9825.43 2220.08 9842.53 2219.59 9880.5 2218.65 9911.84 2219.1 
9944.25 2219.4 9958.98 2218.31 9968.62 2217.55 9971.14 2 2 1 7 . 6 8  9 9 8 1 . 4 1  2217.75 
9988.34 2216.910000.89 2216.91 10009.4 2217.6210011.66 2218.3410022.18 2221.8 

10038.66 2222.6510038.82 2 2 2 2 , 7 1 0 0 5 2 4 2  2223.1910053.19 2221.22 10051.2 2223.22 
10051.27 2221.5 10067.5 2223.1210070.19 22231110070.76 2 2 2 3 . 4 5  10073.3 2223.19 

I;US of Cline Creek Triburnrier, 
FCD 2005C024, Work As.ri#nnlenr 2 
J E  F~rl le~/ f Iyd,olo~y & Geon!oq~hol,~#y, Irlc. 



~ a n k  sra: Leer night ~engths: ~ e i r  channel Right coeii conrr. mpan. 
4983.41 10004.4 111.41 308.72 3 0 7 . 0 5  I 3 

Ineffective F l o w  mum= 
S L Z ~  L 6ra n  lev permanent 

9100.93 9710.75 F 
Blocked ObErruCrions "urn= 

SLB L afa  R  lev Sra L 6ra R =lev 
9727.79 9 7 6 6 . 9 2  2224 91121.04 9 9 4 3 . 4 3  2224 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. =lev l i t ]  
"el Head l i t 1  
W . S .  Elev I L L )  
crir W.S. I ~ L I  
E.G. Slope !IL/LL! 
a Total !CPSI 

TOP Width I ~ L I  
"el Total i f ~ / s i  
wax C ~ I  Dprn 1 f t1  
COO". Total 1Cfai 
irengih Wtd. i i r i  
  in cn ZI iir! 

Element 
we, "-Val  
Reach Len. (ft! 
Flow ilrea !r;q f t i  
area isq tt! 
Flow (c is1  
TOO Widtb i ir ,  
A";. "-1. i f t l S i  
~ y d r .  Degth iir! 
Con". !cfsl  
Wetted Per.  !fLl 
Shear 1IhIaq fL1 
stream Power l lb/fL 
cum Volume lacre-fLi 
cum S& lacreel 

Channel 

warning: 

warning: 
Warning: 

warning: 

 he energy equation could not be balanced within the specified number a i  iterations. me 
program used critical depth for the warer surface and continued on with the c a ~ c ~ ~ a r i ~ n ~ .  
Divided flow computed for this cross-section. 
 he energy 106s was greater than 1.0 f~ (0 .3  m!. between the current and previous crass 
section. =his may indicate the need tor additional crass sections. 
nuring the standard step iterations, when the assumed warer surface was s e t  equal to critical 
deprh, the calculated warer surface came back below critical deprh.   his indicates that there 
is nor a va l id  suhcrirical answer. =he program defaulted LO critical depth. 

CROSS SECTION OUTPUT P ro f i l e  #profile 2 

E.D. Elev ! f L !  2 2 2 1 . 8 5  Element Left OB Channel Right OB 
"el ~ e a d  ( f r l  1 x 6  wt.n-va1.  0 . 0 5 5  0.050 0 . 0 6 0  
W . S .   lev ( ~ L I  2220.69   each   en. ! i t)  3 3 .  308.72 307.0s 
crir W.S. (it) 2220.69 FLOW ~ r e a  isq e r j  171.61 114.29 14.46 
E D .  Slope lfL/fLi 0.018140 area !sq fL1 171.61 1 1 4 . 2 9  1 4 . 4 5  
Q mral icfs! 2280 .00  rlow !cfel 10o7.00 1207.73 6 5 . 2 7  
TOP ~idrn l i t !  116.41 TOP Width I ~ L I  82.02 2 5 . 9 9  8.40 
"el 'rota1 !ir/s! 7.55 livg "el .  ! f r / s i  5.87 10.17 4 . 5 1  
wax chl ~ p t h  ~ f r !  5.78 ~ydr. ~ e p r n  ! f t l  2.09 4 . 4 0  1.72 
~ o n v .  Tota l  ic is !  16928.3 Con". lcis! 7476.7 8 4 6 7 . 1  4 8 4 . 6  
~engtn Wtd, l i t 1  3 1 9 . 7 2  wetted per. let! 86.85 2 6 . 6 4  9 . 1 9  
Min Ch E l  i f t l  2 2 1 4 . 9 1  shear i lb /sq  i t)  2 .24  4.86 1.78 
Alpha 1 . 3  Stream Power i l b l i i  s! 13 .13  51.34 8.01 
~ r c t n  1068 l i t 1  4 . 1 8  cum volume i a c r e ~ i r ]  15.44 2 6 . 3 6  7.12 
C i E LOSS I f t i  0.11 Cum SA (acres! 8.11 5 .82  3 . 4 1  

warning: The energy equation could nor be balanced wiihrn Lne specified number of iterations. The 
program used critical deprh for the water surface and continued on with the calcularrons. 

Warning: Divided flow comi"lLed far Lhib cross-section. 
warning:   he energy losa was greater t h a n  1.0 f r  10.3 mi. between the cu r r en t  and previous cross 

section. This may indicate the need for additional cross se~riona. 
warning: ~ u r l n g  the standard step irerarions, when the assumed water svriace was set equal TO critical 

depth. the calculated water surface came back below critical depth. m i s  indicates that there 
in not a valid svbcrirical answer. me program defaulted to critical depth. 

P r o f i l e  #profile 1 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
cnan 
Chan 
Chan 
"ha* 
enan 
ROB 

area 
isq it! 
87.45 
87.17 
8 7 . 3 5  

129.72 
10.74 
13.07 
11.27 
17.41 
19.36 
15.62 
12.23 
11.38 

W.P. 
(ft! 

8 6 . 5 4  
51.69 
90.92 
76.60 
1.77 
3.76 
3.76 
3.76 
3 . 8 0  
3.90 
3.90 
8 . 8 2  

warning:  he energy equation could not be balanced within me specified number of irerarions. m e  
program used critical depth f o r  the water sureace and continued on with the ca~cu~ations. 

warning: ~ivided f l o w  computed for this cross~sectlon. 
warning: The energy 1066 was greater than 1 . 0  it (0.3 m1. between the current and pcevious crass 

section.  his may indicate the need for additional cross sections. 
Warning: During the standard riep iterations, when Lhe assumed warer surface was set equal Lo critical 

depth, the calculated warer surface came back below critical depth.  his indicates that there 
is nor a valid s u b c r i t i c a l  answer. The program defaulted Lo c r r t i c a l  denth. 

FDS (~f Cline Creek Tvibutcc~teie, 
FCD 2005C024, WorkA.~si~nmeniZ 
JE Fullcr/Hydrolr~~y & &~eornurpholugy, Inc 



PO6 

LOB 
LOB 
m a n  
Chan 
Cham 
Cham 
Chan 
Chall 
Cilal l  

ROB 

warning: m e  energy equation could nor be balanced within the specified number of ireratiann. The 

orogram used critical depth for the warer surface and ~ ~ n t i n ~ e a  on with m e  calcula t ions .  
warning: oivided flow computed for d,is crass-section. 
warning:  he energy loen was grea t e r  t h a n  1 . 0  f r  10 .3  m) .  between the cu r r en t  and previaus croira 

~ e c t i o n .  mis may indica te  me need for addi t ional  crosn sec t i ons .  
~ a r n i n g :  ~ u r i n g  the standard i t e r a t i ons ,  when khe a a e ~ m e d  water auriace was net  e w a l  t o  c r i t i c a l  

depth, the calcula ted  water came back below cri~ical depm.  hie indicates that rnere 
is not a va l id  subc r i t i c a l  answer. The program defaulted to c r i t i c a l  depth. 

CROSS SECTION 

RIVER: CB 
REACH: Reach 1 R S :  1 . 4 3 0  

INPUT 
DenciioLion: 
S t a t i on  Elevation Data 

Sta Elev SLa 

Element 
WL, "-Val. 
Reach Len. l f t l  
Flow area isq fLi 
~ r e a  isq it1 
F l a w  ( c i s 1  
Top Width IfLI 
avg. "el. 1t t1a i  
xydr. ~ e p ~ h  ( f r )  
Con". l c fe l  
Wetted Per.  l f t l  
shear i l b l s q  fLi 
stream Power IIbIEt s l  
Cum Yolulne i a c r e ~ i t l  
cum SA <acres1  

w a r n i n g :  me energy errnation not be balanced ~ i t h i n  t i i e  speci f ied  number of i t e r a t i one .  i he 
program depth for the mter  surface continued on ~ i t h  the caiculazions .  

warning; m e  energy loas greater rnan 1.0 it ( 0 . 3  mi. between me current and pievlaus cross 
~ e ~ r i o n .  min may indica te  me need for addi t ional  crone sectionr;.  

warning: nuring me i t e r a t i o n s ,  men t h e  assumed water surface was s e t  equal to cr i t i ca l  
depth, the  warer ourface came back helow c r i t i c a l  d e p t h  ?hie indicates t h a t  rnere 
i o  no t  a va l i d  oubc r i r i ca l  anewer. The program d e f a u l t e d  to cr i t i ca l  depth. 

CROSS SECTION OUTPUT pro f i l e  # p r o f i l e  1 

E . G .  EleY ifL1 
Yel Head IfLI 
W.S. Elev l f t l  
CI-it W . S .  i r r l  
E.C. Slope IfLlfLI 
0 Total l c f s l  
Top Width IfLi 
"el ~ i r l s i  

Z Z 1 5 S i  Element 
0.80 W t .  "-Val. 

2 2 1 4 . 8 1  Reach &en. l f t l  
2 2 1 4 . 8 1  Flow Eire* ( s q  fLl 
0.011508 area lsq E t l  

2280.00 Flow 10fsi 
180.23 Top Width IfLl 

6 . 6 6  avg. "el ,  i i r l r ~  

F I X  of Cline Creek Tribuluries 
i ('1) 2,1tA( ~2 .4  11, rh ..\sstA,t,O# 3 1 1  2 
Jl. / ' ~ ~ I . ~ ! ~ l l ~ . . ~ ~  .. q, 4 <;< ~ ~ ~ ! ~ , q ~ l . ~ ~ l ~ ~ x !  1,h 

Left OD Channel Right OB 
0.040 0 .050  0 . 0 4 0  

2 1 2 . 4 8  239.13 235.10 
2 0 6 . 1 4  141.37 5.5'1 
206.14 141.37 5 . 5 9  

1031.47 1223.59 2 4 . 9 4  
146.1'1 30.31 3 . 7 3  

5.00 8 . 6 6  4 . 4 6  



ÿ ax cnl opth ( i t )  
Con". Total l c i s i  
Length wed. l f r l  
Mi" Ch El i f t i  
Alpha 
Frcrn LOSS ( i r i  

Hydr Depth i f L i  
Con" icfs ,  
Wetted per. lfri 
Shear ilblsq f t i  
stream Power (lblft s i  
cum volume ,acre-it, ..... .... -~ ~~ 

C & E LOBS itt i 0.03 Cum Sii i a c r e s i  7 . 2 5  5.62 3 . 4 1  

warning:   he energy equation could not be balanced within the specifled number iterarionb. 
program used critical deptn for m e  water surface and continued on wikh t h e  ca~culations. 

Warning: me cross section had ra be extended vertically during the critical depth calculations. 
warning:   he energy loas was greater than l o  ft 10.3 m i .  between the current and previous cross 

section.  his mav indicate m e  need for addrtlonal =roes seotinni;~ ~~~~-~~~~~ 
Warning: ~uring the standard srep iterations, when the assumed warer surface was set equal to critical 

aeptn, the calculated water surface came heck below critical beprh.  his ina~cates char there 
is not a valid subcritical answer. The program defaulted LO critical depth. 

~arning:   he parabolic search method farled to converge on critical depth.   he program will r q  the 
cross section siicelsecanr method LO find critical depth. 

LOB 
LOB 
LOB 
LOB 
LOB 
m a n  
Chan 
Chan 
than 
t h a n  
"ha" 
enan 
ROB 
ROB 
ROB 

W.P. 
Ifti 

16.52 
8 9 . 9 9  
90.03 
nq qR 

Warning: The energy equation could not be halanced within the specified number of ikerarions. m e  
program umed critical depth for m e  water surface and continued on with the c a ~ c ~ ~ a r i ~ ~ ~ .  

warning:  he energy loss was greater than 1.0 fi 10.3 m i .  between m e  current and previous crass 
section. =his may indicate the need for additional cross sectioni. 

warning: ovring m e  standard srep iterations, when the assumed water surface was set equal to 
de~th. the calculated surface came back belaw critical deoth mil innirilrec rnlr  ?hem ............................. 
is not a valid subcritical answer. s he program defaulted to critical depth. 

POS 

LOB 
LOB 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
Cham 
ROB 
ROB 
ROB 

beir S L ~  Right sra 
i i r l  i i r i  

W.P. 
lit) 

57.48 
89.99 
4.46 
4.46 
4.45 
4.45 
4 . 5 8  
4.71 
4.71 
1.81 
1.81 
1.14 

warning:  he energy equation could not be balanced wirnin the specified number of iterat~ons. me 
program used critical depth for the warer surface and continued on with the calculations. 

Warning: me crosa section had Lo be extended vertically during the critical depth calculations. 
warning: The energy lass was greater than 1.0 it ( 0 . 3  m i .  hetween the current and previous cross 

eeciion. This may indicate the need for additional cross sections. 
naming: nuring the atandaid step iterations, when the assumed warer surface was set equal to critical 

depth, the calculated warer surface came back below critical depth. =his indicates rnar there 
in nor a valid subcrltical answer.  he program deiauired to critical depth. 

warning:   he parabolic search me~hod failed to converge on critical depth. program w i n  try the 
cross section slicelsecani method to find critical depth.  

CROSS SECTION 

RIVER: CB 
REACH: Reach 1 RS: 1.381 

I N P m  
Description: 
SraLion Elevation Oat^- n,,m; ~~~~~~~ . . 

S L ~  Elev s t a  Elev sta Elev sta  lev ~ t a   lev 
9169.436 2211.29573196 2211.149581.105 2211.029626.096 2210779627.006 2210 76 

FDS of Cline Cveek Tributaries, 
FCD 2005C024, W~~rkAssignmenfZ 
JE Fuiler/IIydwlogy & Geonrovhology, Inc 



Manninymo n "aluen "urn= 3 
Sra n Val sta n Val Sra n Val 

9 5 5 9 . 4 3 6  ,655 9 9 7 7 . 8 2  ,0510030.74 ,055 

Bank Sra: Left night Lengths: Left Channel Right Coetf Cantr. Expan 
99?7.8210030.74 128.91 119.28 9 8 . 4 9  .1 . 3  

CROSS SECTION OUTPUT 

E.G. EleY IfLI 

Profile #profile 1 

2210.29 Element 
0.59 W t .  "-Val. 

2209.70 Reach Len. IfLl 
2204.70 PIOW A r e a  lsq fti 

0.011530 Area lnq ELI 
2280.00 Flow IcCSi 

3 1 7 . 6 2  TOY Width Ifti 

Right 08 
0 . 0 5 1  
9 8 . 4 3  

5 . 6 8  
5 . 6 8  

12.60 
8 .18  
2 . 2 2  
0.68 

117.4 
8 . 4 8  

Vel Head ItLl 
W.S. Elev IfLi 
w i t  " . S .  Ifti 
E.G. Slope IEtIEri 
a ~ ~ t ~ l  icisr 
Top Width (it1 
"el Total IEiIsl 
Max C h l  DoLh (ftl 
conv. TO& icfei 
length WLd. lftl 
Min Ch El lftl 

warning:  he energy equation could nor be balanced within the specified number of iteraciano. The 
program used critical depth for the water surface and continued on wlrh me calcula~ions. 

~arniny:  he energy loas wao greater than 1.0 it 10.3 m i ,  between the current and previous cross 
eectian. Thia may indicate the need for additional crass sections. 

~arning: mriny the step iterations, the aesumed euriace was s e t  equal to critioal 
aenth. the calculated warer ourface came back below critical depth.  his indicarea that there 
is'no; a valid subcritical answer. The program detavlted to critical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev IfLi 
Vel Head lit1 
W.9. Elev ifti 
crit w . 9 .  iEti 
E.0. Slope (itlfti 
Q Total lcfel 
~ o p  width ltrl 
"el Total lfL/si 
M ~ X  C ~ I  ~ p t h  (it) 
Con". Total lois1 
Length wrd, lit1 
 in cn EI ifti 

Element 
WL. "-Val. 
Reach Len. Ifti 
n o w  area isq it) 
area 1sq it1 
Flow (cis1 
Tap Width (ELI 
AVO,  "el .  IfLIai 

Channel 
0.050 
119.28 
211.63 
211.53 

1889.55 

H Y ~ ~ .  l f L ~  
Con". lcfs, 
Wetted Pel. lfti 
shear Ilblsq fii 
stream Power Ilblfr nl 
cum volume (acre-fri 
cum Si l  iacresi 

warning: me not be balanced within the specified number of ikerarionr.   he 
program used depth for the water surface and continued on with the calculations. 

warning: The cross section had to he extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 fL 10.3 ml. between the current and previous craai 

section. m i o  indicate the need for additional cross sections. 
warning: mring the step iterations, when the aasumed warer surface was se t  equal LO crirical 

depth, the calculated "are= euriace came back belaw critical depth.  his indicates that Lhere 
in not a valid subcritical answer. The program defaulted to crirical depth. 

Warning; The parabolic searoh method failed to converge on critical deprn. The program wrll t r y  the 
croen section slicejsecanr methad to rind critical depth. 

Profile #profile 1 

~ e f ~  S L ~  ~ight Sta 
lit) (fri 
4511.11 97327Q 

W.P. Percent Hydr Velocity 
irti Con" DepthlfLi IEtISl 

11.32 2.92 0.54 2.02 
81.70 19.79 1.53 1 . 5 0  
8 1 . 6 9  5.53 0.71 2.16 
81.86 7.93 0.89 2 . + 9  
7.80 4.34 2 . 5 0  5 . 2 1  
7.80 11.26 4 . 4 2  7 . 6 0  
7 . 5 9  17.65 1.73 9.29 
7 . 7 0  16.90 5.61 9 . 0 8  
8 . 0 4  7.36 3.47 6.40 
7 . 6 6  2 . 9 2  1.95 4.51 

LOB 
LOB 
LOB 
LOB 
m a n  
cnan 
cnan 
Cham 
Chan 
m a n  
Chan 
ROB 

warning: m e  energy equation could not be balanced within the specified number of iterations. The 
program used c r i ~ i ~ ~ i  depth for  the surface and continued on with the calculations. 

wal-ning: energy loss was greater than 1.0 f r  10.3 mi. between the current and previous croaa 
eection. This may indicate the need for additional croes sections. 

varning: mring me ecandard iterations, when the ase~med surface wao s e t  ewai  to crirical 
aFnrh the r l ~ c u l a ~ e d  o m e  back below critical depth. y hie indicates mar Lhere ..-.. ~, - ~ ~ -  ~~-~~ 

is a "elid subcritical answer.  he program defaulted to critical deprn 

I;DS of Clinc Creek Tn'buhrries 



Profile #profile 2 

POS 

LOB 
Chan 
Chan 
m a n  
cnan 
Chan 
Chan 
"ha" 
ROB 

Lieit S t a  Right Sra 
i i t l  I E t l  
9896.14 9977.82 
9 9 7 7 . 8 2  9 9 8 5 . 3 8  
9 9 8 5 . 3 8  9992.94 
9 9 9 2 . 9 4  10000.50 
10000.50 010008.05 
10008.05 10015.62 
10015.62 10023.18 
10023.18 10010.74 
10030.74 10041.25 

W.P. 
lft) 

78.93 
7.80 
7 . 8 0  
7 . 5 9  
7 . 7 0  
8 .04  
7 . 6 6  
7.63 
8 . 8 3  

warning:   he energy equation could nor be balanced within m e  specified number of iterations. 
program used crailcal depth for m e  warer surface and continued on with the c a ~ c u ~ a r i o ~ ~ .  

warning: m e  cross section nad LO be extended vertically during the critical depth ca~c~~ari,,~~. 
warning:  he energy loss was greater than l o  ft 10.3 m 1 ,  between t he  current  and prevrous cross 

section. =his "lay indicate m e  need for additional cross sections. 
warning: ~uring the atandard ~ ~ e p  iterations, when the assumed warer surface was s e t  equal to critical 

depth, the calculated warer surface came back below critical depth. This indicates rnat there 
rs not a valid subcritical answer. =he program defaulted to critical depth. 

warning:   he parabol~c search method failed to converge on critical depth.  he program will try me 
cross section slice/secant method to find critical depth. 

CROSS SECTION 

RTVER: C8 
REACH: Reach I RS: 1.362 

INPUT 
DesCriDLion: 

Elev Sta 

Bank S t a :  Left Right ~engths: Left channel Right coeii cantr.   pan 
9479.33 10013.3 283.18 292.19 303.01 1 3 

CROSS SECTION OUTPUT Profile Pprofile 1 

E D .  E l e v  ifL1 
"el Head ( f t l  
W . S .  Elev IfLl 
crir  W.S. ( f t i  
E . G .  Slope lfLlfL1 
O Total i c i s ,  
TOP width i f r )  
Vel Total ifL/sI 
Max Chl DpLh (fL1 
Con" Total lc fs l  
Length Wtd. IfLi 
 in ch ~1 i f t i  
Alpha 
FrCLn Loss (it1 
C [I E loss (it1 

. .  . 
Area (sq ft, 
F l o w  i c i s ,  
Top Width l i t )  
avg. "el. 1*1/6, 
Xydr. Depth l i t ,  
Con" (c is1  
Wetted per. l i t )  
Shear llh/sq it) 
stream power l I b / i t  si 
cum Volume (acre-ti, 
cum S& iacres,  

Channel 
0.050 

292.19 
92.38 
92.38 

671.61 

Right 08 
0.060 

101.01 
1 .89  
1.89 

14.85 

warning:   he energy loss was grea t e r  than 1.0 f r  10.3 m). between me current and previous ~ r - 6 8  
eection.   his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. E l e v  l i t )  
"el Head lit, . . 
W.S. Ele" (fL1 
crir W . S .  (ft, 
E.G. s lope  ( f r l f t ~  
0 Total 1CfSi 
Top Width iiT1 
"el Total i f i / ~ l  
 ax cnl D P L ~  l i t )  
Con" Total lcfel 

2 2 0 8 . 2 0  Element 
0 . 7 8  W T . n ~ v a l .  

2 2 0 7 . 4 2  Reach Len. i i i )  
2207.20 Flow Area (sq it) 
0017575 &red (sq f i l  

2280 .00  Flow lcfs i  
148 .33  IOU Width ( f t i  

LeiL OB Channel Right OB 
0.060 0 .050  0 . 0 6 0  

283.18 292.19 301.01 
228.36 114.92 11.22 
228.36 114.92 11.22 

1224.40 1012.37 4 3 . 2 1  



5.85 Cam "01 
C (I E LOBS 1fti 0.01 Cum SEI 1ilcreSl 

warning: m e  crass secrlon had to be extended vertically during the critical depth calculations. 
warning: m e  energy loas waa greater than 1.0 f r  10.3 m ) ,  between m e  current and previous croaa 

secLion. Tnie may indicate the need for additional crosa sectione. 
warning: The parabolic searoh metno* failed to converge on critical depth. The progra,n will cry the 

cross oection slice,~~canc method LO find critical depth. 

Profile #profile 1 

Po8 

LOB 
LOB 
LOB 
LO8 
LOB 
cndn 
m a n  
Chan 
m a n  
Chan 
Chan 
Cham 
ROB 

W.P. 
!it) 

2 4 . 6 2  
74.51 
7 4 . 5 2  
7 4 . 5 2  
7 4 . 6 9  

4 . 8 9  
4.90 
4 . 8 9  
4 . 8 9  
4.93 
4.93 
+ . 9 3  
8.16 

warning:   he energy loen m a n  1.0 f t  10.3 mi, between the current and previous cross 
section. This may indicate the need tor additional crose sections. 

Profile #profile 2 

POS 

LOB 
LOB 
enan 
man 
Chan 
Chan 
Cham 
m a n  
m a n  
ROB 

Left sra Right Sra 
1ErI lit1 
9830.31 9904.83 
9904.83 9979.33 
9979.33 9984.18 
9984.18 9 9 8 9 . 0 4  

W.P. Percent Hydr Velocity 
Ifti con" Depthifti 1Etlsi 

34.73 22.94 2.74 6.00 
7 4 . 6 9  10.76 1.90 6.97 

4 . 8 9  3 . 4 3  2.37 6.7g 
4.90 5 . 0 9  3.01 7.96 
4 . 8 9  7 . 0 2  3.61 3.05 
4.89 9.19 4 . 2 8  10.08 
4.93 11.15 4 . 3 4  10.12 
4.43 6 . 4 0  3.46 8 . 7 0  
4.93 3.91 2.57 7.14 
8 . 8 3  1.90 1.40 3 . 8 5  

warning:  he orass section had to be vertically during the critioal depth oalculatione. 
warning: m e  energy lose was than 1.0 it 10.3 mi, between the ourrenr and previous orose 

section.  his may indicate me need for additional cross secriona. 
warning:   he parabolic search failed to converge on critical depm.  he program will try the 

C ~ O B B  eection slicelaecanr methad to find critical depth. 

CROSS SECTION 

RIVER: C 8  
REACH: Reach 1 RS: 1.306 

INPUT 
DeacrioLion: 

Manning's n Values "urn- 5 
S L ~  n va l  sta n val sea n vai sra n val sea n Val  

9114.812 ,049673,512 , 0 6 9 7 4 6 , 8 6 2  .04'i851.412 ,062997001 .05 
10002.54 ,062 

m n k  sra: leer night ~engths: =err channel sight coerf contr. Expan 

FDS<fClirie Cyeek Tribuhrries, 
FCII 2005C024, Work Arsignnrent 2 
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9970.011000254 193.78 206.31 221.61 
Ineffective n o w  num= 

S L ~  L sra R ~ i e v  Permanent 
10039.581Ulll.13 2204 T 
Blocked ObSLrYCLionS num- 

S L ~  L S L ~  n  lev 
9 8 0 5 . 2 6  9853.84 2206 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev ifLl 
"el Head !it1 
W.S. Elev iftl 
crir W . S .  iitl 
E.G. slope ifrlir~ 
Q Total iCiB1 
TOD width iiri 
"el Total iftis) 
Max Chl DpLh ifL1 
Con". Total !cfsl 
Length Wrd. ifri 
Win Ch El !frl 
u p h a  
Frctn ~ o s s  iftj 
c i E  ass ifrj 

Element 
Wt. "-Val. 
Reach Len. lit1 
Flow area !sq it1 
xrea isq Ftl 
Flow !CfSI 
Top Width iftl 
avg. "el, iftlsi 
H y d r  Degth iftl 
Con" icis1 
Weired Per. !it1 
shear !lb/sq it] 
stream power (Iblit 
cum volume iacre~ir 
cum SI (acres1 

Channel 
0.050 

205.31 
7 2 . 5 6  
72.66 

5 9 5 . 0 7  
3 2 . 5 3  
8.19 
2 . 2 3  

warning. mvrded f l o w  campurea for zh1s cross-section. 
warning:   he energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #profile 2 

E.C.  lev iiri 2 2 0 2 . 3 3  Element =eft OB channel R W ~ L  OB 
"el ~ e a d  (it1 0.87 wr. n ~ v a l .  0 . 0 6 2  0.050 0.062 
W.S. Elev ifti 2201.46 Reach Len. 1fti 193.78 206.31 221.65 
CriL W.S. !fLl 2201.33 F l o w  Area isq ftl 202.84 94.27 31.94 
E.D. Slope 1fL/ftl 0.021815 area lsq it1 202.84 94.27 31.94 
Q m e a l  ICFSI 2280.00 Flow (cis) 1263.84 875.13 1 4 1 . 0 4  
Top Width iftl 146.31 Top Width (it1 90.01 32.53 23.77 
vel =oral ifrls) 6.93 r ~ v g  "el. !fr/sj 6 . 2 3  9.28 4 . 8 2  
Max C h l  Dpfh lit1 3.76 Hydr Depth !fLl 2.25 2.90 1.34 
Can" Total icfsl 14761.2 COnv icfsl 8184.5 5 6 6 7 . 3  911.3 
~ength W L ~ ,  lit1 1 9 9 . 5 2  wetted per. ! ~ L I  9 2 . 8 1  12.76 24.50 
Min Ch El iiL1 2 1 9 7 7 0  Shear ilblsq ftl 3.25 4.28 2 . 9 4  
Alpha 1.16 Stream Power !Ib/fr sl 20.26 34.76 8.57 
FiCLn LOSS lit1 4.67 Cum Volume (acre-ft) 11.26 23.34 6.84 
C (I E Lo66 !fLl 0.01 m l m  SA (acres1 5.72 5.05 3.25 

warning: m e  energy loss was greater rhan 1.0 f t  (0.3 m1, between the current and previous cross 
section.  his may indicate the need for additional crass sections. 

warning:   he parabolic search method f a i l e d  to converge on criiical depth.   he program w i n  try the 
cross section sliceisecanr method to find critical depth. 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Cham 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

W.P. 
lit1 

65.99 
31.25 
34.87 
82.12 

4 . 6 1  
4 . 6 7  
1 . 6 7  
4 . 7 6  
4 . 6 8  
4 . 6 6  
4.66 
18-59 

5 . 2 5  

warning: ~ivided flow computed for this cross-section. 
warning: ~ n e  energy loss was greater rhan 1.0 fi 10.3 m). between m e  current and previous cross 

section. =his may indicate t h e  need for additional cross sections. 

Profile #profile 2 

POS 

LOB 
LOB 
Chan 
"ha" 
cnan 
Chan 
cnan 
Chan 
Chan 
ROB 
ROB 

Warning: The energy loas was greater Lhan 1.0 ft 10.3 mi. between the current and previous crass 

FDS of  Cline Creek Tributaries. 
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section. T h i ~  may indicate the need for additional crone sections. 
Vlarning: The parabolic search method failed Lo converge on crriloal depth. Tbe program will t r y  the 

oralis section alice/secanr to find ~~iric.1 depth. 

CROSS SECTION 

RIVER: CB 
REACH: Reach I RS: 1.267 

INPUT 

~ a n k  Sri: Left Right ~engrhn: Left channel Right Coeft ConLr. Expan. 
9986.3210005.97 142.49 140.06 135.5 .I 3 

slacked Obetruotians mum= 
sta L St* R Elev 

5 7 3 6 . 4 9  9 7 8 6 . 9 1  2198 

CROSS SECTION OUTPUT Profile #prof i le  1 

E.G. Elev I f L I  
V e l  Head l i t 1  
W . S .  EieY IfLl 
crir W.S. i f t i  
B.C. slope l i r / E r l  
0 TOLal l c f s l  
 TO^ width I F T I  
Vel Total l f t / a l  
Max Chl Dpth IfLi 
Con". Total l c f s l  

Element 
WL. "-Va l .  
Reach Len. IfLi 
F l o w  area laq f t l  
krea i sq  it1 
Flow l c fn l  
Top Width l f t l  
Ilvg, "el. ( f t / a l  
~ y d r .  Depth I ~ L I  
Con". l c t s l  
!Netted per.  l f r l  
shear I l b / s q  fLi 
stream ~ o w e r  11b/ft s l  
cum volume ( a c r e - i t 1  
cum SA l ac rea l  

Channel 
0 . 0 5 0  

140.06 
50.83 
5 0 . 8 3  

b05.91 
2 0 . 6 5  

7 . 9 9  
2 . 1 6  

2 7 2 5 . 7  
20.96 

3 . 3 6  
2 5 . 8 0  
2 2 . 0 2  
4.92 

warning: ~ivlded flow computed for enis cross-section. 
warning:   he energy 10s. wan qearer than 1.0 f t  10.3 between the crirren~ and previous crosn 

This may indicate the need for additional crono section@. 

CROSS SECTION OUTPUT P r o f i l e  tiprofile 2 

E.G.  lev l i t 1  2 1 9 7 . 6 4  Element Left 08 Channel Right 00 

"el ~ e a d  l f r l  0 . 8 3  wt. n-val .  0 . 0 5 7  0.050 0.056 

W.S. Elev IfLl 2196.81 ~ e a c n   en. I E ~ I  1 4 2 . 4 9  140 .06  135.50 
C r r i  W.S. l tLl  2196.75 Flow A r e a  184 fLl 2 0 4 . 2 1  6 6 . 3 1  23.62 

E . D .  slope ~ r z / f r i  0 , 0 2 2 9 5 5  iirea l sq  f t l  244.21 6 6 . 3 1  23.62 

0 Total IcFnl 2280 .00  P l o w  ICfsi 1521.56 641.41 115.05 

TOP width i f r l  170.00 TOP width l i t )  131.32 20.65 18 .03  

"e l  Total lE t / s l  6 . 8 2  avg. " e l .  i f r / s i  6 . 2 3  9 . 7 0  4 . 8 7  

 ax c h ~  oprn i t r l  1.19 ~ydr. ~ e p i h  l i t 1  1.06 3 . 2 1  1 . 3 1  
con". T O L ~ I  Icf41 15018 .1  con". l c i e l  1 0 0 4 2 . 5  4 2 4 6 . 6  7 5 9 . 3  

~ e n g ~ h  W L ~ .  ( f t l  141.42 wetted per. 1 f r 1  133 .8 ,  20.96 19.11 

 in ch EL l t r i  2192.70 Shear lIb/nq f t i  2 . 6 2  4 . 5 3  1 . 7 7  

alpha 1.15 stream power I I b I f z  s l  16.Z9 44.00 8.61 

F I C L ~  LOEB l i t 1  3 . 1 7  cum volume l a c r e - f t l  1 0 . 2 7  2 2 . 9 6  5 . 7 0  

C P E Loso l i t 1  0 . 0 4  Cum Si i  l ac res l  5 . 2 3  4 . 9 2  3.14 

warning:   he crosa had to be extended vertically during the critical depth calculations. 
warning: ~ n e  energy loss wan ¶rester than 1.0 f t  10.3 mi. between me current  and previous crosn 

section. This may indicate the need for additional croas sectiono. 
warning: m e  parabolio search method tailed to converge on critical depth. The program will try m e  

crass section slice/secanr method to find critical depth. 

Profile itprofile 1 

eos =eft  S L ~  ~ight s ~ a  n o w  area W.P. Percent Hydr VelooiLY 

IfLi I f t i  i c io i  i sq  i t )  i i r l  con" DeprhlEtl  i f r / s l  
I LOB 9574.51 9656.89 5 4 8 . 5 9  69 .00  2 8 . 3 3  2 4 . 0 7  2 . 4 7  7.91 

2 LOB 9 5 1 6 . 8 3  9739.21 460.31 8 2 . 2 8  -19.23 20.19 1 . 0 4  5 . 5 9  

3 LOB 9 7 3 9 . 2 5  9 8 2 1 . 6 0  

FD.7 ,fCli,te Creek %ibsm,ie.v, 
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LOB 9821.60 9903.96 664.29 114.95 79.07 29.14 1.4s 5 . 7 8  
5 LOB 9 9 0 3 . 9 5  9986.32 165.23 58.92 82.49 7 . 2 5  0.72 2 . 8 0  
6 ~ h a n  9986.32 31189.27 28.75 4 . 8 3  2 . 9 8  1.26 1.64 5 . 9 5  

Chan 9 9 8 9 . 2 1  9992.22 4 3 . 3 4  6.16 2 . 9 8  1.89 2.09 7.00 
8 Cham 4942.22 9995.17 5 9 . 2 9  7.45 2 . 9 8  2.60 2 . 5 3  1.46 
9 m a n  9991.17 9'198.12 77.00 8 . 7 2  2 . 9 8  3 . 3 0  2.91 8.81 
10 Chan 9'198.12 10001.07 8 8 . 6 6  9.51 3 . 0 0  3 . 8 9  3 . 2 2  9.32 
11 Chan lOOOl.07 10004.02 66.11 7.99 3.01 2 . 9 0  2.71 8.28 
12 Chan 10004.02 10006.97 0 . 9 4  6.17 3.01 1.88 2 . 0 9  5 . 9 6  
13 ROB 10006.97 10031.49 35.13 11.15 24.68 1.54 0.46 3.15 
1 4  ROB 10031.49 10056.00 0.42 0.73 9 . 9 8  0 . 0 2  0.07 0 . 5 8  

warning: mvided flow computed for t h i s  cross-section. 
warning: The energy loss was greater than 1.0 f r  10.3 ml. between the current and previous crass 

section.  his may indicate m e  need for additional C T O ~ B  sectione. 

Pro f i l e  #profile 2 

POB =eft S C ~  ~ l g n r  sra F ~ O W  ~ r e a  W.P. ~ e r c e n ~  xydr velocity 
i f t i  I f t i  IcEsI isq f t i  I f t i  Con" Deprhift)  IfLIsi 

1 LOB 9821.60 9 9 0 3 . 9 6  9 7 4 . 7 6  123.56 51.34 4 2 . 7 5  2 . 5 2  7 . 8 9  
2 LOB 4903.96 9 9 8 6 . 3 2  5 4 6 . 7 9  1 2 0 . 6 5  8 2 . 4 9  2 1 . 9 8  1.46 4.53 
3 ~ h a n  9986.32 9989.27 55.39 7.04 2 . 9 8  2 . 4 3  2.39 7.87 

m a n  9 9 8 9 . 2 7  9 9 9 2 . 2 2  73.92 8.37 2 . 9 8  3 . 2 4  2 . 8 4  8 . 8 3  
5 Chan 9 9 9 2 . 2 2  9 9 9 5 . 1 7  91.97 9.66 2 . 9 8  4 . 1 2  3 . 2 8  9 . 7 2  

m a n  9995.17 9998.12 115.35 10.91 2 . 9 8  5 . 0 5  3.70 10.56 
Chan 9998.12 10001.07 129.11 11.72 3 . 0 0  5 . 6 6  3.97 ll.01 

8 Chan 10001.07 10004.02 102.12 10.20 3.01 4.48 1.46 10.01 
9 Chan 10004.02 10006.97 73.54 8 . 3 8  3.01 3.23 2.8d 8 . 7 8  
10 ROB 10005.97 10031.19 115.05 21.62 19.14 5.05 1.31 6.87 

warning:   he crass section had to be extended vertically during the critical depth calculations. 
warning: The energy lass was greater rnan 1.0 er  (0.3 mi. between me current and previous crams 

eection. =his may indicate the need f o r  addi t ional  cross sectrons. 
warning: =he parabol ic  search method failed LO converge on c r i t i c a l  depth.  he program "ill try the 

cross sect ion ~ i i c e / s e c a n t  ,nerhod to f i n d  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: CB 
REaCH: Reach 1 RS: 1.241 

1NP"'r 
Description: 
s t a t i o n  Elevation Data 

SLa Ele" sra 
9 6 5 8 . 2 9  2193.87 9571.87 
9 7 4 5 . 3 4  2191.15 4747.31 
9 7 5 8 . 8 8  2192.39 4751.44 
9790.99 2190.05 9791.89 

Bank Sra: Left ~ i g h ~  Lengths: Left Channel night c o e i i  contr. ~ x n a n  
9976.7810006.66 172.98 162.13 138.13 1 . 3  

CROSS SECTION OUTPUT Pro f i l e  Uproiile I 

E.O. EleY I f t i  
Vel Head IfLi 
W.S.  Elev IfLi 
crir W.S.  I ~ L I  
E.C. slope ( f t / i r i  
ii Total ic fs i  
Top Width ifL1 
ve l  Tota l  i f r / s ]  
Man CDI Dpth l i t )  
con". Tota l  ( c i s i  
~engih Wtd. i f r )  
 in ch EI I f t i  
alpha 
FrCLn 1066 l i t 1  
C b E 1066 l f t l  

Element 
WL. "-Val. 
Reach Len. l i t 1  
mow area ( s q  f t i  
area lsq fLi 
Flow (Cfsl 
Top Width IfLi 
~ v g .  "el .  ( f r i s i  
Hydl Depth  IfLi 
Con". lc fs ,  
Wetted Per. i f t i  
Shear I lb lsq  fki 
S t r e a m  Power i lb/fT s i  
cum vaiume ( a c r e - i t ,  
cum Sii (acres ,  

Channel 
0 . 0 5 0  

162.13 
61.10 
61.10 

402.91 
2 9 . 8 8  

warning: ~ivided flow computed for this cross-section. 
~arning: m e  energy loss was greater fnan l o  f r  ("3 m i .  between me current  and previous cross 

ae~Lion. Tnis may indicate the need for additional cross sec t i ons .  

CROSS SECTION OUTPUT Profile Uprofrle 2 

FDS of Cline Creek T~ibutnries. 
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E.G. ~ i e v  ! i t )  
"el Head i t t l  
W.S. Elev i fk i  
crir " 8 .  i f t i  
E . C .  Slope !rL/fLI 
0 Total !"re1 
Top Width ! i t 1  
"el T O L ~ I  i i r / s l  
  ax chi Dpth ! i t 1  
Con". Total !c i s1  
~ e n g ~ h  Wrd, i f r i  
Mi" Ch E l  i t r i  

WL. "-Val. 
Reach Len, lfL1 
mow area i s q  f i l  
area isq f t i  
Flow i c f e i  
TOP Width ifL1 
l i v g .  "el. ( f t / s l  
Hydr. Depth I f t i  
Con", lcfnl  
wetted Pel, ifL1 
Shear !Ib/sq £TI 
stream power i l b / i r  sl 
cum volume !acre- ir i  
cum SA iacreei  

Right 08 
0.060 

138.13 
2 9 . 4 0  
29.10 
161.21 

1 8 . 3 4  
4 . 8 0  
1.60 

953.3 
19.62 

2 . 0 5  
1 . 8 6  
6.62 
3.09 

Warnlng: The energy loss wan greater Lhan 1.0 ft ( 0 . 3  mi.  between the current and previous C Z 0 6 8  

Thlr may indicate the need for addiLional cross sections. 

Profile #profile I 

PO@ 

LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
Chan 
m a n  
Chan 
cnan 
man 
ROB 
ROB 
ROB 

Flow area 
i c f s i  ieq i t )  

112.15 1 4 . 5 6  
609.83 105.60 
603.62 112.33 

W.P. 
i i r l  

4 1 . 3 7  
6 3 . 8 4  
5 1 . 8 7  
6 3 . 1 4  

4 . 2 8  
d.28 
4 . 2 8  
4 . 2 8  
4 . 2 8  
4 . 5 2  
4.32 

15.64 
19.64 
4.67 

warning: Divided flow computed for this croan-section. 
warning:  he energy loas was greater than 1.0 ft ( 0 . 3  mi.  between the current and preuiou~ cross 

necrion. Tnis may indicate the need f o r  additional crose sectione. 

PO6 

LOB 
LOB 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
Cham 
ROB 

W.P.  
i f t i  

6 4 . 8 1  
6 3 . 7 1  

4 . 2 8  
4 . 2 8  
4 . 2 8  
4 . 2 8  
4 . 2 8  
4 . 3 2  
4.32 
19.62 

warning:  he energy loss was greater than 1.0 it ( 0 . 3  ml .  between the current and previous cross 
eec~ion. m i a  may indicate me need for additional cross sections. 

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: 1.210 

INPUT 

FDSofCline Creek Tribuhrrier, 
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~ a n k  ~ r a :  =e f t  night Lengths: ~ e i r  cnannel Right coefi contr. ~xpan. 
9 9 8 8 . 6 4  10021.7 201.35 197.18 198.63 .1 3 

CROSS SECTION OUTPUT Profile Uprofile 1 

E C I .  EleY ifti 2189.91 Element Left OB Channel RishL OB . . 
vei xeaa itti 
W.S. E l e "  ifL1 
crir W.S. ifti 
E.D. slope ifrlirl 
O Total icfsi 
Top Width IfLi 
vel mrai iftlsi 
  ax C ~ L  ~ p i h  iiri 
Conv. Total icfsi 
~ e n g t h  wtd. ifti 
 in ch EI ifri 
alpha 
FrCLn LOSS ifti 
C h E LOSE lit1 

0 . 7 5  WL. "-Val. 
2 1 8 4 . 1 6   each  en. iiri 
2184.11 Flow Area isq it) 
0.025744 area (34 it) 

2 2 8 0 . 0 0  Flow icfsl 
211.29 TOP widen I ~ L I  

5.91 Avg. "el. lfL161 
4 . 4 7  ~ y d r .  ~ e p t h  (it] 

14210.2 Con". (cis) 
2 0 0 . 8 8  Wetted Per, (it) 

2 1 8 6 . 1 2  Shear iiblsa it) 

warning: Divided flow computed for this cross-section. 
~arning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate me need for additional cross sections. 

CROSS SECTION OUTPUT PrDflle #profile 2 

E.C. Elev ifLl 2144.25 ~lernent Left OB Channel Right OB 
"el ~ e a d  ifti 0.94 ~ r .  n-val. 0 . 0 5 5  0.050 0.055 
W.S. Elev l i L i  2 1 8 9 . 3 1  Reach Len. 1 f L i  2 0 1 . 3 5  197.38 1 9 8 . 6 3  
CriL W S ,  ifL, 
E.C. Sioile ifLIfLl 
a mral rcti~ 
Top Width IfLi 
v e l  Total iftlsl 
M ~ X  cnl optn ifci 
C o w .  Total icfsi 
Length W L ~ .  ifti 
Mi" Ch El ifLi 
alpha 
FrCrn LOSS !fLl 

TOP wiern' ifti 
avg, "el. iftisl 
Hydr. Depth ifL1 
Con" ices, 
Wetted Per. !ftl 
Shear (Ihlsq fti 
Stream power imlft si 
cum Volume !acre-fLl 

warning: ~ivided flow compu~ed for this cross-section. 
warning: The energy 1066 Was greater than 1.0 iL 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

POF left sia night sia m o w  ~ r e a  W.P. ~ e r c e n ~  ~ y d r  velocity 
ifri Ifti icfei isq it) IETI con" ~epihif~) iirlsi 

LOB 9 7 5 0 . 4 3  9817.48 8 . 9 0  6 . 9 8  3 4 . 6 5  0.3g 0.20 1.28 
LOB 9817.48 4874.53 1008.24 122.38 57.40 44.22 2.15 8 . 2 4  

3 LOB 11874.53 9931.59 813.49 127.20 5 7 . 2 5  35.68 2 . 2 3  5.40 
LOB 
Chan 
Chan 
Chan 
cnan 
Chan 
Chan 
Chan 
ROB 

warning: ~ivided flow computed for inis cross-section. 
~arning: me energy loss was greater than 1.0 it 10.3 m ) .  between the current and  previous cross 

secLion. This may indicate the need far additional cross sections. 

Profile #profile 2 

PO6 

LOB 
LOB 
LOB 
cnan 
Chan 
Chan 

Area 
isq ftl 

7 5 . 5 5  
131.65 
16.22 

6 . 0 6  
10.75 
141.15 

W.P. Percent Hydr Velocity 
ifti con" ~epthifr) (frlsi 

22.71 3 4 . 4 9  3 . 8 7  10.41 
5 7 . 2 1  11.70 2 . 3 8  7.01 
3 3 . 3 0  1.72 0 . 4 9  2.41 

warning: Divided flow CompuLed ear this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This  may indicate the need for addielonal cross sections. 

CROSS SECTION 

RIVER: CB 

FDS ,$Cline Creek Triburclries, 
FCD 2005C024, Work Arriynnient 2 
JE M~ller/Hyd,ul<i~y & Georno,phol~~,~y. Irrc. 
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II Chan 10011.71 10015.50 6.59 2 . 3 4  3.81 0 . 2 9  0.62 2 . 8 2  

12 ROB 10015.50 10036.03 2 . 0 8  1.60 6.93 0.09 0.23 1.30 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program "sed critical depth for the warer surface and continued on with the calculations. 

warning: me energy 106s was greater than 1.0 it 10.3 mi. hetween the current and previovs crass 
section. This may indicate the need tor additional cross sections. 

warning: ~urlng the standard step ~Lerarions, when m e  assumed m t e r  surface was set equal to critical 
depth, the calculated warer surface came hack below ~rirical depth. ~ h r s  indicates that there 
is not a valid suhcri~ical answer.   he program defaulted to crirical depth. 

Poa Left Sra Right SLa r l o w  area W.P. Percent Hydr Velocity 
lfrl (£ti (cis) tsq ttl IELI con" Deprhtrrl (f~is) 

LOB 9852.61 9 8 9 8 . 0 6  1655.98 116.79 3 9 . 8 3  72.63 4.35 10.56 - ~ -  

LOB 9 8 9 8 . 0 6  9 9 4 1 . 5 0  368.83 7 6 . 4 9  45.47 16.18 1.68 4 . 8 2  

LOB 9941.50 9 9 8 8 . 9 4  134.11 41.68 4 5 . 4 6  5 . 8 8  0.92 1.22 
Cham 9 9 8 8 . 9 4  9992.71 6 . 1 2  2.22 3.81 0.27 0 . 5 9  2 . 7 5  

5 Chan 9932.73 9945.53 13.01 3.10 3 . 8 1  0.57 0.92 3.72 

6 m a n  9996.53 10000.32 2 4 . 9 1  5.18 3 . 8 3  1.09 1.37 4 . 8 2  
m a n  10000.32 10004.12 31.53 5.115 3.81 1.38 1.57 5.30 
~ h a n  10004.12 10007.91 2 2 . 0 4  4 . 8 0  3.81 0.97 1.25 4.59 

9 Cham 10007.91 10011.71 13.76 3.62 3.81 0.60 0 . 9 5  3 . 8 0  
7 -  Phsm 7 " " 7 7 7 7  7 0 0 7 5 5 "  7.11 2 . 4 4  3.81 0.31 0.64 2 . 9 3  -" - -..-- -~ 

II ROB 10015.50 10036.03 2.51 1.78 6.91 0.11 0.26 1.10 

warning: m e  energy equation could nor be balanced ~itnin m e  specified number of iterations. m e  
program used critical depth far the water surface and continued on with the calculations. 

warning: me cross section had LO be extended vertically during ine critical depth calculations. 
warnme: w he enerav loss was greater than 1.0 ft (0.3 mi. between the current and previous cross .. - section. This may the need for additional C i 0 6 6  GeCLion~. 
~ a r n ~ n g :  ~uring the standard step rterarions, when the assumed water surface was ne t  equal to critical 

depth, m e  calculated warer surface came back below c r l ~ i c a ~  depth.  his indicates rnar rnere 
is nor a valid svbcrlrical answer.   he program defaulted to critical depth. 

warning: me search method failed to converge on errtical depth.  he program win cry m e  
CTOGS section sliceisecanr metnod to find critical depth. 

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: l l Z Z  

INPUT 
Description: 14th Street 
Station Elevation Data "urn= 10 

Elev SLa 
2 1 7 9 , 0 6 9 8 5 3 , 3 4 8  
2178.39885.178 
2180.49910.828 

Manningls n Values "urn- 
Sta n V a l  sra " Val S t i l  " Val SLa n Val 

9 8 4 4 . 2 9 8  ,0219885,808 0 6  9 9 5 0 . 5 9  ,0510020.64 0 6  

~ a n k  s t a :  left night ~engms: l e f t  channel Right coefi con t r .  ~ x p a n  
9950.5910020.64 307.59 296.11 271.86 .I 3 

Left Levee Station- 9907.8 Elevation= 2180.4 

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev lfil 
Vel Head IfLi 
W.S. Elev ifLI 
CriL W.S. lftl 
E.G. Slope lit/£Li 
0 Total lcfsi 
Top WidLh lfil 
vel Total lri/si 
 ax CM Dpin 1fr1 
Con". Total lcfsl 
length wtd. I ~ L I  
Min Ch El lfLI 
Alp,,* 
FrCLO LOSS Ifti 
C 6. E 1066 l£Ll 

ElemenL 
WL. n-Val. 
 each =en. 1fr1 
Flaw area leg fti 
area 1sq it1 
Flow ICfaI 
Top WidLh lit1 
X V ~ .  "el. trtlsi 
Hydr. Depth lit1 
Can", tcisi 
Wetted Per. (it1 
Shear tiblsq fti 
stream power t ~ b / f ~  s) 
cum Volume tacre-ftl 
cum Sli  (acres, 

Channel 
0.050 

296.11 
226.69 
226.69 
2079.91 

1 0 . 0 5  
9 . 1 8  
3 . 2 4  

warning: energy equation could nor be balanced within the specified number oi rterarions.  he 
program selected the water surface rhar had the least amount of error between computed and 
assumed values. 

Warning: The energy lass was greaLer khan 1.0 ft 10.3 mi. bekween khe current and previous cross 

FDS of Cline Creek Tributurics. 





Bank Sra; Left Right Lengths: L e t t  Channel Rlght CoefE ConLr. Expan 
94809410032.13 218.11 213.3g 175.28 .I . 3  

CROSS SECTION OUTPUT Profile ifprofile 1 

E.C. Elev 1fLI 2174.14 Element Left OB Channel Right OB 
vel xead ltri l o ?  w t . n - v a l .  0.040 o o i o  0.050 
W . S .  Elev (fL1 2173.13 Reach Len. ifti 218.11 2 1 3 . 3 9  176.28 
Crir W.S. (fL1 2173.13 Flaw area lsq it1 47.90 2 0 5 . 2 1  -13.69 
E.C. Slope (fL/fLl 0.014057 Area lsq ffl 47.90 205.24 73.69 
0 Total (CIS1 2 2 8 0 . 0 0  Flow lets) 204.59 1810.27 265.14 
Top Width (FLI 172.64 Top Width lit! 50.05 51.19 71.38 
v e l  ~otai (ir/s! 6 . 9 8  aug. "el. (itls~ 4 . 2 7  B . 8 2  3 . 6 0  
  ax chi ~ p i h  (it] 5 . 7 2  ~ y d r  Depth (fr! 0.96 1.01 1.03 
Con". Total (cis1 19223.6 Conv (Cia) 1724.9 11263.1 2 2 3 5 . 5  
length W L ~ .  (it1 209.45 wetted ~ e r .  IFLI 50.20 51.85 71.44 
  in ch ~1 i£~l 2167.41 Sbear ilb/sq ftl 0.84 3.48 0.91 
alpha 1 . 3 3  Stream Power (lb/fL si 3.58 30.66 1.26 
FrCLn LOBS lit1 2.40 Cum Volume (acre-ftl 9.16 19.17 8.14 
C i E LOSS fftl 0.09 Culn Sii (acres) 6.11 3 . 8 8  5 . 0 8  

Warning: The energy equation could nor be balanced within the ipecified number of iterations. The 
program used critical depth £or the warer surface and continued on with the calculaLions. 

warning: The energy loss was greater than l o  it ( 0 . 3  mi. between the current and prevrous cross 
Sec~ion. m i s  indicate m e  need for additional crois sections. 

warning; ~uring the standard step iterations, when the assumed water surface was s e t  equal to critical 
depth, the calculated water surface came back below critical depth. This indicates LhaL there 
1S a subcritical answer. s he program defaulted to critical depm. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. =lev itti 2174.54 Element Left OB Channel Right 08 
Vel Head i tr i  1.47 Wt. "-Val. 0.040 0.050 0.050 
W.S. Elev 1ftI 2173.13 Reach Len. lit1 218.11 213.39 176.28 
c r i ~  W.S. (ft~ 2173.13 n o w  ~ r e a  fsq fri 27.39 205.12 12.21 
E.C.  lope (frictl o.018109 ~ r e a  (sq it1 27.39 205.12 1z.21 
U Total 1Cfsi 2 2 8 0 . 0 0  Flow ICISI 117.94 1 0 6 3 . 2 6  58.70 
Top Width IfLl 80.00 Top WldLh (it1 2 0 . 9 4  51.19 7.87 
vel ~ a r a ~  1ftis1 9 . 3 2  ~ v g .  "el. (ir/sl 5 . 7 7  10.06 4 . 8 1  
sax C ~ I  ~ p r h  fftl 1 . 7 2  xydr. neprn ifrl 1.31 4.01 1.55 
COW. Total (cfsl 16850.2 Conv. ICE61 1167.3 15249.2 433.8 
~engrh ~ t d .  lit) 2 1 1 . 4 5  Wetted Per, (it1 22.28 51.85 9.35 
 in ch EI I ~ L I  2 1 6 7 . 4 1  shear (~b/sq it) 1.40 d . 5 2  1.19 

Alpha 1 . 0  stream power i lb / i r  sl 8.10 4 5 . 4 9  7.18 
F ~ C L O  LOSS 1f~1 3.44 C Y ~  volume (acre-it] 6 . 4 3  19.87 6.20 
C & E Lo95 lfil 0.06 Cum Sii (acres1 3.32 3.88 2.79 

warning: m e  energy equation could not be balanced within m e  specified number of iterations. i he 
program used criiical depth for the water surface an6 continued on with the CalculaLions. 

warning: m e  cross secrion had to be extended vertically during the crrrical depth calculations. 
warning: m e  energy lass was greater than 1.0 it 10.3 mi, between the current and previous cross 

eection. =his may indicate the need far additional cross S ~ C L I O ~ S .  

warning; ~uring the standard srep iterations, when the assumed water surface was set equal to critical 
depth. the w i e r  surface came back helow critical depth. ~ h i a  indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

warning: me search method failed ro converge on critical depm. m e  program will try the 
c r o s i  section slice/secanL method to find critical depth. 

Protile #proflie I 

POS 

LO8 
LOB 
Chan 
Cham 
Chan 
Chan 
cnan 
Chan 
Chan 
ROB 
ROB 
ROB 

W.P. 
lit1 

18.76 
31.44 

7 . 1 6  
7.46 
7.40 
1 . 3 5  
7.37 
7 . 4 1  
7 . 4 0  

31.98 
11.96 
7.50 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the warer surface and continued an with the calcuiations. 

warning:  he energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: ~uring the standard srep iterations, wnen m e  aasumed water surface was s e t  equal LO critical 
depth, m e  calculated water surface came back helow critical depth.  his indicates that there 

FDS ofcl ine Creek Tribumries, 
FCD 2005C024, Work Assiynmenr 2 
JE Ful ler /Hydr~~loy & G e o m o ~ h o i o ~ y ,  Inc. 



is not a valid eubcritical answer. The program defaulted to critical depth. 

Profile #profile 2 

PO0 

LOB 
m a n  
m a n  
Chan 
Chan 
enan 
m a n  
Chan 
ROB 

*lea 
i e q  f t i  
27.39 
2 0 . 8 2  
31.52 
3 1 . 8 8  
36.04 
32.35 
2 5 . 4 7  
18.03 
12.21 

W.P. 
lftl 

2 2 . 2 8  
7 . 4 6  
1 . 4 6  
7 . 4 0  
7.11 
7.37 
1 . 4 1  
7 . 4 0  
g.35 

warning:  he energy equation could not be balanced w i t i i i n  the apeciiied number of i terat ione.  i he 
program used critical depril for the warer surface and continued on with the calculations. 

warning: =he crass aecrion had to be extended vertically during the critical depth calculations. 
warning:  he energy loss was greater than 1 . 0  it (0 .3  m1. between the current and previous cross 

eecrion. This may indicate the need far additional cross sections. 
warning: ~uring the standard step iterations, when the assumed warer s u r f a c e  was set e q u a l  to critical 

depth, the calculated warer surface came back below critical depth. ~ h i a  indicates that  there 
is nor a valid subcritical answer. a he oroaram defaulted to critical deoth. . - 

warning: m e  parabolic search method failed to converge an oririoal depth.   he program wrll try the 
crass aecrion slice/secanr method to find critical depth. 

CROSS SECTION 

RIVER: C8 
REACH: Reach I RS: 1.026 

INPUT 
DesciioLion: 

~ a n k  ~ t a :  Left Right Lengths: Left channel Right coeif conrr. ~xpan 
9984.6910011.54 204.4 159.41 139.65 1 . I  

CROSS SECTION OUTPUT Profile #profile 1 

E.D. EleV I f L l  2169.94 Element l e f t  OB Channel Rlght OB 
"el Head I i L I  0 . 7 0  W L . n - V a l .  0.045 0 . 0 5 0  0 . 0 5 0  
W.S. Elev l i t )  2159.25 Reach Len. I f L i  209.dO 159.d1 139 .66  
~ r i t  W.S. l i t 1  2159.25 Flow Area 1.q f L l  131.55 207.61 99.70 
E.D. slope ( f r / i z i  o . o o % n l  area i n q  f t i  131.55 207.61 9 9 . 7 0  
0 Torill i c i e l  2280.00 Flow I C f s l  378.07 1608.76 291.11 
Tap wiatn itt i 300.97 TOP width I ~ L I  156.51 46.90 97 .56  
"el Total l f L / s i  1.19 Avg. "el. I f i l a l  2.87 7.75 2.94 
Max Chl Dath i f t i  5 . 2 6  Hvdr. DenLh i f L i  0 . 84  4 . 4 1  1.02 . . .  
Con". Total l c f n i  2 3 3 3 9 . 1  Con". l o f e l  3870.1 15468.1 1001.0 
length WLO. l f t l  168.92 wetted per. I ~ L I  156.76 47 .61  97.80 
 in cn EI l i r i  2162.98 shear I l b l s q  f r i  0 . 5 0  2 . 5 0  0.51 
Alpha 1.66 Stream Power I I h I f L  a )  1 . 4 4  20.11 1.79 
FrCLn LOBS l f t l  1 . 7  Cum Volume l a c r e - f t l  8 . 71  18.16 7 .78  
C h E Loss I f L I  0.00 &m S l i  ( a c r e e l  5.61 3.64 4.74 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used crirical depth for the warer s u r f a c e  and continued on with the calculatione. 

Warnins: The enerav loas was areater than 1 . 0  f L  10.3 m i ,  between the current and orevious oross .. 
section. This may indicate Lhe need for additional croea sectione. 

warning: ~uring m e  arandard step iteratione, when the aesumed warer surface was s e t  equal to critical 
depth, the calculated warer surface came back below cri~ical depth. ~ h i a  indicates Lhar there 
ia not a valid subcritical answer. m e  program defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.C. Elev l f t l  
Vel Head I f t i  
W.S. E l e v  lftl 
CriL W.S. I f L i  
E.G. Slope I f L I f t i  
0 Total ( c i s )  
TOP width ifri 
"el Total I f L l n I  
Max Chl DpLh I F L i  
con". 'rota1 l c f n i  
Length WLd. i f L i  

Profile #profile 2 

2170.53 Element 
1.28 W t .  " - V a l .  

2159.25 Reach Len. Ifti 
2169.25 Flow Area  1.q f L l  

0.014578 Area i s q  tt i 
2 2 8 0 . 0 0  F l o w  IC fB I  
101.00 Top Width I f L l  

8.23 l i v g .  "el. i f r / s )  
5 . 2 7  Hydr. Depth I f L I  

18881.8 Conv. l c f s i  
159.12 Wetted Per. l f L l  

Left  0 8  Channel Riahr 08 

FDS of Cline Creek Triburnrie.~, 
FCD 2005C024, Work A.ssignmcnt2 
JE FuNer/Hydrology & Geonrorpholu~y, Inc 



Mln Ch El lft1 2162.98 shear ilb/a4 f t )  0.94 3.97 1.15 

alpha 1 . 2 2  Stream Power ilblft sl 1.86 38.08 4.84 
FlCtn 10615 1fLi 2 . 2 7  Cum Volume lacre-fLl 6.31 18.85 6.07 

warning:  he energy equation could not be balanced within the specified number of iterations. m e  
1310qram selected the water suriace that had the lease amount of error between computed and 

warning: 
warning: 

Warning: 

warning: 

~ - 
assumed valuels. 

cross section naa LO be extended ver~icaliy during m e  critical depth calculations. 
The energy loss was greater than L O  ft 10.3 mi, between the current and previous crass 
section. This may indicate the need for additional cross sections. 
~uring m e  standard step iterations, when m e  asaumea water surface was set equal to critical 
depth, the calculated warer surface came back below critical depth.  his indicates that there 
is a subcritical answer. s he program defaulted to critical depth. 
 he parabolic search metnod failed co converge an critical depth.  he program win try the 
cross section slrce/secanr method LO find critical depth. 

POG ~ e i r  sra Right S L ~  PIOW ~ r e a  W.P. ~ e r c e n ~  xydr 
lit1 lftl lcisl isq frl IErI con" ~epmiftl 

,,OR 9 7 4 7  07 9810.60 0 . 0 2  0.07 2.41 0.00 0.03 -.- 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
cnan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number ai irerarion~. =he 
oiooiam "sed critical deoch for the warer suriace and continued on with m e  calcula~ions. . - 

warning;  he energy loss was greater than 1.0 it (0.3 m i .  herween m e  current and previous cross 
section, m i a  may indicate the need f o r  additional cross sections. 

warning: ~uring the standard step icerailone, when the aisumed warer suriace was set equal ro critical 
depth, the calculated water surface came back below critical depin.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

POS 

LOB 
Chan 
cnan 
than 
Chali 
Cham 
m a n  

W.P. 
Ifti 

18.74 
6.90 
6.90 
6.82 
6.79 
6.71 
6.70 

8 Chan 10024.89 10011.59 188.24 2 3 . 4 3  6.79 8.26 3.50 
9 ROB 10031.59 10060.65 191.38 43.06 29.19 8 . 3 9  1.48 
10 ROB 10060.61 10089.71 16.96 6.51 9 . 9 7  0.74 0.70 

warning:  he energy equation could nor be balanced within the specified number of iterations, m e  
pragranl the wrer  svrface chat had the least amount of error between computed and 
assumed values. 

warning: ~ n e  cross sectLon had LO be extended vertically during m e  critical depth calculations. 
Warning: The energy 1066 was greater than 1°C l(O3 ml. between the current and previous cross 

section.  his mav indicate the need for additional cross sectrons. ~~~~ ~~ 
~ ' 

warning: mring the standard step iterations, when m e  assumed water surcace was s e t  equal LO critical 
depth, Lhe calculated warer 8urface came back below critical depth. This indicates that there 
ia not a valid subcritical answer. The program defaulted Lo criircal depth. 

warning: parabolic search method failed to converge on critical depm. Tne program will try the 
cross reciion siice/secanr rnethoa to irnd critical depth. 

CROSS SECTION 

RIVER: C8 
AEaCH: Reach 1 RS: 0.935 

INPrn 
Descriorion: ~~~ ~ 

station ~levarion ~ a r a  "urn= 4 6  
Sra  lev sra =lev S L ~  =lev S L ~   lev sra slew 

9768.65 2 1 5 5 . 8  9 7 7 9 . 4 4  2165.15 9820.11 2162.58 9820.35 2162.58 9825.1 2162.77 
4868.5 2164.5 9871.79 2 1 6 4 . 5 5  9876.88 2164.67 5884.08 2164.9 9884.25 2164.9 

9885.19 2151.9 9894.92 2 1 6 4 . 9 2  '1906.18 2164.91 '1913 2164.99 9916.87 2164.99 
9914.05 2165.2 9938.99 2161.18 9 9 5 2 . 3 5  2165.35 9 9 1 4 . 1 4  2155.37 9 9 5 7 . 2 9  2155.39 
4961.51 2165.4 9975.48 2155.13 4977.85 2164.41 9 9 8 3 . 2 9  2 1 5 2 . 8 8  9997.41 2158.91 
10004.7 21601710011.74 2161510013.69 2161.8210021.28 2163.1410026.41 2163.41 

10028.77 2163.6110029.49 2163.610030.75 2163.69 10035.5 2163.8310043.53 2164.05 
10051.8 21644310059.39 2165410063.01 2165,981007057 2161.310077.83 2168.4 
10085.04 21687410092.47 216910096.77 2169121009961 2169.2210103.63 2169.38 
10117.75 2164.88 

FDS of Cline Crcck Tributn~ies. 
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POS  eft sra  Riont ~ t a  F ~ O V  area W.P. percent ~ v d r  velocirv 
(it) (&I icrs~ isq ~ L I  I ~ L I  con" ~epthi'i~l itr~sj 

1 LOB 9737.71 9785.06 30.31 14.98 22.33 1.33 0.67 2.02 
2 LOB 4781.06 9 8 3 2 . 4 0  381.91 42.63 4 7 . 4 3  16.71 1 . 9 6  4.12 

LOB 
LOB 
LOB 
enan 
Chan 
cnan 
Chan 
Chan 

11 Chan 9999.63 10004.66 318.13 33.17 5 . 4 7  13.95 6 . 6 6  4.48 
12 Chan 10004.66 10009.70 150.90 21.79 5 . 6 8  6.62 4.33 6 . 9 2  
13 ROB 10004.70 I O O I B I ~  2 4 . 0 3  7.87 6.11 1.05 1.41 3.05 

warnins: w he enersv eauarion could not be balanced within the saecified nunher of iterations.  he -. . 
program used critical depth for the warer surface and continued an with me calculations 

warning; energy lees was greater rnan 1.0 t r  (0.3 m1, between me current and previous cross 
eecLlon. Thia may indicate the need for additional cross sections. 

warning: ~ u r i n g  the standard step iterations, when m e  assumed warer surface was set equal to critical 
depth, the calculated warer surface came back belaw critical depth. =his indicates mat there 
ia nor a valid subcritical answer. a he program defaulted to critical depm. 

1 LOB 
cnan 

3 Chan 
Chan 

i cnan 
6 Chan 

Chan 
8 Chan 
9 ROB 

Area 
isq ELI 
58.46 
19.82 
22.92 
26.13 
30.62 
3 5 . 4 8  
35.14 
23.35 
9.61 

W.P. 
lftl 

45.78 
5 . 0 7  
5.07 
5.09 
5.11 
5.13 
5.47 
5 . 6 8  
5 . 5 4  

warning:  he energy equation could not be balanced within me specified nvmher of iteratione. i he 
program used critical depth for the water surface and continued an with the calculations. 

warnin-: w he cross necrion had to be extended verticallv durino me critical deotn calculations. 
warning: 

warning: 

warning: 

 he energy loss was greater than 3.0 f t  i0.3 rn), between the current and previous croes 
6e~Lion. This may indicate the need for additional croas sections. 
~uring the erandaril ~ t e p  iterations. when the asaumed water surface was net equal to critical 
depth, the calculated warer surface came back belaw critical depth. Tnie indicates that there 
in not a valid subcritical answer.  he program defaulted to critical depth. 

parsbolic search method failed to converge on critical aepm.   he program will try the 
cross section slicelsecant meLhod Lo find critical deptii. 

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: 0.431 

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev iftl 
"el Head 1tei 
W.S. Elev ift1 
crit W . S .  lftl 
E.C. Slope iftlftl 
Q Total lcfsl 
Top Width (ftl 
"el Total (frlei 

Element 
WL, "-Val 

F l a w  ic~al 
TOP Width ifti 
&"a. "el. ifL1ei 
xydr. Depth let) 
Con", icfel 
Wetted Per. ifti 
shear Ilblsq fLl 
Stream Power (IbIfL sl 
cum Volume iacre-it1 

Channel 
0 . 0 5 0  

211.09 

FDS of Cline Creek Tributaries, 
FCD 2005C024, Wor,,kAari~n,,~ent 2 
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C h E Lo55 I f L l  0 . 0 8  Cum SR l a c r e s l  1.90 3 . 2 1  4 . 2 5  

warning: me energy equation could nor be balanced ~irnin m e  specified number of iterations.  he 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning: ~ i ~ ~ d e d  flow computed for this croes-section. 
Warning: The energy loss was greater than 1.0 ft ( 0 . 3  m i .  between the cvrrent and previous cross 

section. This may indicate the need tor addiLio"e.1 Cross sections. 
warning; ~uring the standard step ~terations, when the assumed water surface was set equal to critical 

depth, the calculated warer surface came back below critical depth.  his indicates that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  Elev l i t 1  
Vel Head ( f r l  
W . S .  Elev l f t l  
crir W.S. I ~ L I  
E . G .  Sl00e l F L / F r l  
a TOM .ICFSI 
Top Width I f L I  
"el Total I ~ L I S I  
Max C h l  DpLh I f L l  
Con" Total l c f s l  
length WLd. l i t )  
Min Ch E l  l f i l  

Element 
W t .  "-Val. 
Reach  en. lit1 
Flow Area i s q  f t l  
Area l s q  ELI  
Flow ICE61 
Top Wldrh iirl 
~ v g .  "el. l i t i s )  
~ y d r .  ~ e p t h  i i r )  
Con". ( c i s )  
wetted per. i ir ,  
Shear I I b I s q  i t )  
S t r e a m  Power I l b I L T  s l  
cum volume i a c r e - f t )  
cum Si i  i a c r e s 1  

warning:  he energy equation could not be balanced within the specified numher of iterations. =he 
aroaram the surface that had the least amount oi error between c o m t e d  and 

warning: 
warning: 

Warning: 

warning: 

. - 
assumed values. 
me cross section had to be extended vertically during the critical depth calculations. 
m e  e n e r w  loss was oreater than 1.0 it 1 0 . 3  ml. between the current and  orevious cross ~~ ~ -. 
section.  his may indicate the need for additional crorr sections. 
During the standard step iterations, when the assumed water suriace "as set  equal to critical 
depth, the surface came back below critical aepm. This indicates chat there 
is not a valid evbcrirical answer.  he program defaulted LO critical depth. 
The ~ a r a b o l i c  search "lethod failed to converge on critical depth. m e  program will try the 

POS 

LOB 
LOB 
LOB 
LOB 
m a n  
cnan 
Chan 
m a n  
cnan 
Chan 
Cham 
ROB 
ROB 
ROB 
ROB 
ROB 

area 
1sq f L l  

5 . 2 ' 1  
d8.99 
17.94 
6 8 . 7 5  
18.81 
21.47 
24.13 
26.11 
26.70 
2 5 . 5 7  
14.97 
3 7 . 2 4  
12.95 
10.74 
0.01 
0 . 1 6  

warning; me could not be balanced within the specified number OE iterations. m e  
program the surface that had the least amount of error between computed and 
assumed values. 

Warnina: Divided flow comiluLed f o r  this cross~sectian. 
warning: The energy loss ;as greater than 1 . 0  f L  ( 0 . 3  ml . between the current and previous cross 

section.  his may mdicate the need for additional cross sections. 
warnina; ~urinm the standard sreo iterations. when m e  assumed water surface war set equal to critical 

depth: me calculated wirer surface came back belaw critical depm. ~ n i s  in&cates that cnere 
is not a valid subcritical an jwer .  m e  program defaulted to critical depth. 

POS 

LOB 
LOB 
cnan 
cnan 
m a n  9 9 8 9 . 9 1  9994.04 2 5 6 . 6 9  2 4 . 5 7  4 . 2 5  11.26 5 . 9 9  10.45 

6 Chan 9 4 9 4 . 0 4  9998.14 244 .50  2 6 . 5 8  4.11 1 2 . 9 2  6 . 4 8  11.08 
Chan 9498.14 10002.24 105.38 27 .14  4.10 13.39 6.61 11.25 

B Chan 10002.24 10006.35 276.91 26.01 4 . 2 7  12.15 5.341 10.65 
4 Chan 10006.35 10010.45 182.72 20 .40  4 . 3 5  8.01 4.97 8.96 
10 ROB 10010.45 10019.18 131.70 4 0 . 2 9  29.32 5 . 7 8  1 . 4 0  3.27 
II ROB 10039.18 1 0 0 6 1 . 9 2  1.03 0.70 1.67 0 . 0 4  0.81 1.41 

warning:  he energy equation could not be balanced within the specified number of iterations.  he 
program aelecLed Lhe warer surface that had the least a,nount or error between computed and 
assumed values. 

FDS <if Cline Creek Tributaries, 
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warning: 
warning: 

warning: 

warning: 

Ô he cross section had LO be extended vertically during the critical depth calcularione. 
me energy 1068 was greater enan 1.0 t r  10.3 m). between m e  current and previous croen 

CROSS SECTTON 

RIVER: CB 
REIICH: Reach 1 RS: 0.890 

INPUT 

Manning8e n values "urn- 3 
sea n "a1 sra n val ara n val 

9 8 6 1 . 7 7  ,069990.27 ,0510010.26 . 0 4  

Bank Sea:  Left  Right LengLiis: Left Channel Right Coeff Contr. Expan. 
9990,2710010.26 2 2 0 . 5 5  198.91 127.55 .I . 3  

CROSS SECTION OUTPUT Profile itprofile 1 

E.C. EleY iiii 2116.42 Element Left OB Channel RiuhL OB 
~ . .  

vei ~ e a d  ifr) 
W.S. Elev lit1 
crir W.S. lit) 
E D .  slope (irlir~ 
o Total icfsi 
Top Width lit1 
vel Total lirls) 
  ax C ~ I  Dprn 1ir1 
con". Total (cis1 
Length Wtd, lit) 
 in ch EI (it) 
Fllpha 
FlCL" LOBS lit1 
C 6 E LOBS lit1 

WL. "-Val. 
ReaOh Len. Ifti 
Piow Area isq ftl 
area 1sq fti 
Flow ICfGi 
Top Width lit1 
Eivg. "el. litlo1 
Hydr. Depth lrtl 
COO". 1Cf.I 
Wetted Per. lrri 
Shear 1IbI.g fLl 
S t r e a m  Power 1IbliL 
cum volume lacre-fL 
cum SI, (acres1 

warning:   he energy equation could nor be balanced within the specified number of iteratione. TIE 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previoua crose 
section.  his may indicate me need for additional croes sections. 

warning: ouring m e  standard step iterations, when khe assumed warer surface wae set equal to critical 
depm, me calculated water surface came back below critical depth. ~ h i n  indioa~en that there 
is nor a valid subcritical answer. a he program defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.C. EleY lit1 
Vel Head IfLl 
W.S. EleV lit1 
crit W.S. IfLi 
E.D. slope lirliti 
0 Total lois1 
TOP width (fti 
"el rota1 IftISl 
  ax chi o p ~ h  (it) 
Conv. Total IcEsl 
Length WLd. 1fLi 
Mi" Ch El 1fLi 

Profile itprofile 2 

2157A0 Element 
WL. "~"al. 
Reach Len. IfLl 
Flow Area 1sq frl 
Area 1.9 ftl 
Flow IEfsI 
Top Width IfLl 
avg. "el, rrc1e1 
Hydr Depth lftl 
Con". lofsl 
Wetted Per. IfLl 
Shear Ilblsq ftl 
Stream Power llb/fc sl 
cum Volume lacre-ELI 
cum S l i  (acres1 

Channel 
0.050 

198.91 
85.13 
85.13 

862.14 
19.99 
10.11 

4 . 2 6  
6 5 5 3 . 8  
20.41 
4.50 

41 .62  
16.04 
3.09 

warning:  he energy equation could nor be balanced within the specified number of iterations. m e  
program selected the warer surface Enat had the least amount of error between computed and 
assumed values. 

warning:  he craso section bad to be extended v e r ~ i c a ~ y  during the critical depth oaiou~ations. 
warning:  he energy lass was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This mav indicate the need ior additional cross sections. 
warning: ouring me standard step irerationa, when the assumed warer surface was set equal LO critical 

depth, the calculated warer suriace came back below critical depth.  his indicates rnai there 
is nor a valid subcritical answer. The program defaulted Lo critical depth. 

warning:  he parabolic search method failed to converge on critical depth.  he program will try the 
crase section siiceleecanc method to find critical depth. 

Profile itprofile 1 

I iDS of Cline Creek TriDufuries, 
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POS Lett Sta RlghL SLa Flow area W.P. ~ellcenr "ydr "elacity 
lftl lfrl ICESI isq it) ! ~ L I  con" aepcniit) !rr/s! 

108 9 9 1 4 . 9 7  9940.07 29.92 12.42 17.40 1.31 0 . 7 2  2 . 4 1  
LOB 
LOB 
cnan 
Cham 
m a n  
cnan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 

warning: m e  energy equation could nor be balanced within me specified number oi iterations, m e  
program selected che warer surface chit had m e  least amount of error between compvred and 
assumed values. 

warning: energy loss was greater t h a n  1.0 it (0.3 m1.  between me current and previous cross 
section.  his may indicate the need for additional cross sectrons. 

warning: ="ring the ~tandard step iterations, wnen m e  assumed water surface was set equal to critical 
d e p m ,  me calculated warer surface came back below critical depth. m i s  indicates that there 
is not a valid subcritical anmwer. The program deiaulted to critical depth. 

Profile #profile 2 

LOB 
cnan 
Chan 
CDan 
Chan 

Cham 
cnan 
ROB 
ROB 

Right sea 
lftl 
9965.17 
9990.27 
4993.11 
4995.98 

W.P. 
lit1 
2.34 

2 5 . 2 2  
2.90 
2.90 
2.90 
2 . 8 6  
2 . 8 6  
2.46 
3 . 0 3  

40.93 
32.81 

warning: ~ n e  energy equation could not be balanced within me specified number oi iterations.   he 
Droqram selected the warer surface that had the ~ e a ~ r  amount of error between computed and . . 
assumed values. 

warning: m e  crosa S ~ C L ~ O Z ~  had to he extended vertically during the crrrical depth calculations. 
warnino: The enerov 1066 was sreater than 1.0 it (0.3 "?I. between the current and Drevious cross .. 

section. mis !nay indicate the need for additional cross sections. 
warning: ~ v r i n g  the standard step iterations, wnen the assumed water surface was s e t  equal LO critical 

nenrh. the CalculaLed water suriace came back below critical death. This indicates that there 
~ ~ ~~ ~ 

is nor a "axid subcritical answer. =he program defaulted LO Critical depth. 
warning: Tne parabolic search method failed to converge on critical depth, m e  program will cry the 

cross S ~ C L ~ O ~  slice~secan~ metnod to find critical deprh. 

CROSS SECTION 

RIVER: C8 
REIICH: Reach 1 RS: 0 . 8 5 3  

INPUT 
Descrlptlon: 
station Elevation ~ a t a  num- 5 5  

Manning's n values num= 5 
S L ~  n va l  Sra n v a l  sea n val S C ~  n val sra  n val 

9873.96 ,069993.69 ,0510009.64 ,0551009299 .0610108.71 0 4  

Bank Sea: left RlghL Lengths: left Channel Right Coeif Contr. Expan. 
9993.5910009.64 185.45 211.91 2 8 5 . 2  .I . 3  

mocked ObsLructians mum= 1 
Sra l SLa R Ele" 

10152.62 10189.7 2150 

CROSS SECTION OUTPUT PIOiile #profile 1 

E D .  Elev !frl 2152.67 Element Left 08 Channel Right OB 
Vel Head ! fL! 0 W t . n - V a l .  0.060 0.050 0.052 
W.S. Elev  !fLl 2151.78 Reach Len. lfti 186.45 217.91 285.20 
Crit W.S. lftl 2151.78 Flow Area lsq ftl 1d.94 56.24 254.44 

FDS ofcline Creek I'iibut~iries, 
FCD 200SC024, Work Assignment 2 
JE F~~ller/Hyyd,nlogy & Geomorpholo~y, Inc. 



E D .  slope (itlit1 0.022241 iirea i s q  it) 1 4 . 9 4  5 6 . 2 4  254.46 
0 Total (cis) 2280.04 Flow (Cia> 40.70 570.33 lb68.48 
TOP width (it) 182.19 TOP width ifti 2 2 . 2 6  1 s . 4 ~  142.98 
vel  oral (irlsl 7.00 AVY. "el. iEtls1 2 . 7 2  10.14 6.56 
 ax ~ h l  ~ p t h  (it) 4.21 xyrir. aepth (it) 0 . 6 4  3 . 5 2  1.78 
Con" Total (ciel 1 5 2 8 6 . 9  Canv. lcisl 272.9 3823.9 11190.1 
Length wtd, ifrl 250.06 W e r i e d ~ e r .  1ir1 23.60 16.25 111.58 
Mill C i i  El IiLl 2147.57 Shear (Iblsq ftl 0.88 4 . 8 1  2.44 
lilpha 1.17 Stream Power Ilbltt sl 2 . 1 9  4 8 . 7 1  16.43 
FrcLn Loon IfLl 1.64 Cum Volume lacre-ftl 1.98 11.19 6 . 0 3  
C d E Loas IfLl 0.13 Cum sa (acres) 3.22 3.01 3 . 2 5  

warninn: w he enemv e m a t i o n  could not be balanced w i t h i n  the noecified number of i t e r a t i o n s .  m e  .. . 
grogram "sea c r i t i c a l  depth ?or the water aurface anid continued on with the calcular iona .  

Warning: The conveyance r a t i o  (upscream conveyance divided by downstream conveyance) is less than  
0 . 7  or clrearer cnan 1.4. ~ h r n  n~av indicate the need for addi t ional  croie sec t i ons .  
~ ~ -~ ~ 

warning: The energy loss was grea t e r  than 1.0 ft ( 0 . 3  mi, between the current and previous croae 
sect ion.  This may indicate the need for additional crann necLiono. 

warnmg; ~ u r i n g  the standard step iterations, when me aesumea water surface was set equal to crirlcal 
depth, the calculated water surface came back below c r i t i c a l  depth. Thie indicafea  that there 
i s  not a va l id  subc r i t i oa l  answer. The program defaul ted  to criric.1 deprli. 

CROSS SECTION OUTPITI Profile %profile 2 

E.C. =lev I ~ L I  2153.66 ~ l e m e n ~  =eft OB channel ~ i g n t  OB 
V e l  Head ItLl 1.40 WL. n ~ V a l .  0 . 0 6 0  0 . 0 5 0  0 . 0 5 5  
W.S. Elev (ftl 2152.26 Reach Len. 1fLI 186.41 217.91 2 8 6 . 2 0  
~ r i t  W.S. iftl 2152.26 Flow Area (sq fL1 2 6 . 2 7  6 4 . 0 0  165.51 
E.G. Slope (fL1fL) 0.021211 Area ( n q  fL1 26.27 5 4 . 0 0  165.51 
0 Total i c i s i  2280.00 Flow l c f s i  104.99 722.71 1452.30 
Top width I ~ L I  8 9 . 5 7  TOD width (ftl 23.26 11.91 50.36 
"el Total (ftlal 8.91 Rvg .Ve l .  lftlsl I .  DO 11.24 8.77 
Max Chl DpLh IfLl 4.69 Hydr. Depth lit1 1.13 4 . 0 1  3.29 
Con". T o t a l  lcfsl 14965.0 Con". (cfrl 689.1 4743.7 4632.6 
~ength W T ~ .  (ftl 241.89 Wetted per. (it) 2 4 . 0 9  16.21 53.17 
win ch EL rftl 2147.51 Shear (Ibleq it1 1.58 5.71 4.51 
Alpha 1.14 SLreaRl Power ilblfL a1 6.32 64.44 39.58 
FrCLn LOSS lft! 1 .01  Cum Volume lacre~ftl 1.37 1 5 . 7 0  1.80 
C 6 E LOB6 lfrl 0.30 Cum S l i  iacrenl 2.64 3.01 2.03 

warning: 

warning: 

warning: 

warning: 
warning: 

warning: 

warning: 

~ n e  energy equation could noc he halanced within t he  apeci i ied  number of i t e r a t i o n s .   he 
program "sed critical depth for the water surface  and continued an  with me ca~cula~ians. 
The Velocity lhead has changed by more than 0 . 5  f f  10.15 ml. This may i nd i ca t e  t h e  need for 
additional cross sect ions .  
me r a t i o   petre ream conveyance divided by downstream conveyancel is l e s s  than 
0.7 or than 1.6. i his may indica te  the need for addi t ional  crasn sec t i ons .  

cross eection had to be extended v e r ~ i c a ~ y  d u r i n g  the c r i t i c a l  depth ca l cu l a t i ons .  
 he enera" loma wan m r e a ~ e r  than 1.0 fr  (0.3 m1, between m e  current and oreviaua cross -. 
6eCLion. This may indica te  the need for addi t ional  craes sect ions .  
~ u r i n g  the standard step i t e r a t i o n s ,  when the asaumed water eurtace was net equal to critical 
depth, the surface came back below c r i t i c a l  depth. ~ h i a  indicates  that there 
ia not a su~cri~ical answer.  he program defaulted to c r i t i c a l  depm. 
The parabolic search method f a i l e d  Lo converge on c r i t i c a l  depth Tne program will try t h e  
c r o ~ e  oection s l ice isecanr  metnod t o  f ind  c r i t i c a l  depth. 

Profile itprofile 1 

POB left S L ~  ~ i g h ~  ara m o w  nrea W.P. percent ~ y d r  ve loc i ty  
Ifti (ttl I c E s I  (aq ftl (It) con" oepmlirl l£t/sl 

I LOB 9964.74 9 9 9 3 . 5 9  40.70 1 4 . 9 4  21.60 1.78 0 . 6 4  2 . 7 2  
2 Chan 9993.69 19'15.91 5 1 . 4 9  7.01 2.18 2 . 1 8  3 . 0 8  9.05 
3 Chan 9 9 9 6 . 1 7  9 9 9 8 . 2 5  8 8 . 7 1  8 . 5 7  2 . 3 8  3 . 8 9  3.76 14.31 

Chan 9 9 9 8 . 2 5  10000.53 1 0 4 . 5 4  9 . 3 4  2.31 4 . 5 8  4.10 11.19 
5 Chan 10000.53 10002.80 94.18 8.76 2.30 4.13 3.81 10.71 
5 ~ h a n  10002.80 10005.08 8 3 . 4 5  8.14 2 . 2 9  3 . 6 6  3.17 1 0 . 2 5  

Chan 10005.08 10007.36 7 1 . 2 8  7.51 2 . 2 9  3 . 2 1  3.31 9.71 
8 Chan 10007.36 10009.64 62.63 6.87 2.30 2.71 3.01 9 . 1 2  
9 ROB 10009.64 10055.55 1021.01 131.19 4 6 . 5 2  64 .78  1 . 8 6  7.77 
10 ROB 10059.66 10101.67 329.96 65.51 4 6 . 2 7  14.47 1 . 4 2  5 . 0 4  
11 ROB 10101.67 10147.69 2 9 9 . 9 5  53.37 46.04 13.16 1.16 1.62 
1 2  ROB 10147.64 10193.70 18.01 4.18 5 . 7 1  0.79 0 . 8 5  4 . 3 2  

warning: The energy equation could nor be balanced within the speci f ied  number of iLeraLions. The 
program used c r i r i o a l  depth for t h e  water surface and continued on with the calculaeiona. 

Warninu: The convevance ratio luostream convevance divided bv downstream convevancel is lesn Lhiin 
0 . 7  Or grea~ei  1.4:  hi^ may indicate for aaaitional c;osa sectlona. 

warning:  he energy loss was yrea~er than 1.0 ft ( 0 . 3  mi. between the current and previoue croon 
section.  his may i nd i ca t e  m e  need for additional cross sec t i ons .  

warning: ~ u r i n g  the aiandard step iterations, when the assumed water surface was set equal t o  c r i t i c a l  
denm. the calculated water surface oame back below critical depth. ~ h l a  rndicares rnar there 
i s -nor  a va l i d  subc r i t i c a l  answer. The program defaulted to o r l t i c a l  depth, 

POS ~ e f r  ~ r a  ~ i g n r  sra PIOW area w P .  ~ercent  ~ y d r  velocity 
lttl iirl icisl (sq frl iftl con" Depmiir! iirls~ 

I LOB 9969.74 9993.69 104.99 26.27 2 4 . 0 9  4.60 1.13 4.00 
2 Chan 9 9 9 3 . 6 9  9 9 9 5 . 9 1  8 2 . 9 6  8 . 1 2  2.38 3.61 1.57 10.21 
3 Chan 9 9 9 5 . 9 7  9998.25 111.19 9.68 2.38 4.88 4 . 2 5  11.48 

4 Clian 9998.25 10000.53 1 2 8 . 9 2  10.45 2.31 5.61 4.59 1 2 . 3 3  
Chan 10000.53 10002.80 1 1 7 . 5 4  9 . 8 7  2.30 5 . 1 6  4 . 3 3  11.91 

6 Cham 10002.00 10005.08 105.61 9.25 2 . 2 3  4.63 4 . 0 6  11.41 
~ h a n  10005.08 10007.36 9 4 . 2 5  8.64 2.29 4.13 3.79 10.90 

FIX  ofcline Creek Tribuarrie.~, 
FCD 200.7C024, Work Arsign,nenr 2 
J F / / e r / I I y ~ / y  & G c o l l m r ~ ~ k u / r ~ ~ y .  Inc. 154 



8 Chan 10007.36 10009.6< 8 2 . 2 3  7 . 9 8  2 . 3 0  3.61 3.50 10.31 
9 ROB 10009.64 10055.66 1 3 8 2 . 9 7  153.79 4 6 . 5 2  5 0 . 6 5  3 . 3 4  8.99 
10 ROB 10055.66 10101.67 6 9 . 3 3  11.72 6 . 6 5  3.04 2 . 7 0  5.91 

warning:  he energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth for me water surface and continued on with tne calculations. 

Warning: The veloClLy head has changed by more than 0 .5  f L  10.15 ml.  This  may indicate the need £or 
annirional Cross 6eCtion6. ~~ ~~~ ~ ~ 

warning: m e  conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4.  his may indicate me need for additional crois sections. 

warning:  he cross section had to be extended vertically during  be critical depth calculations. 
warning;  he energy lass was greater than 1.0 it 10 .3  m ~ .  between me current and previous cross 

section. Thib may indicate the need for additional cross sections. 
warning: ~urrng the standard step iterations, when me assumed water surface was s e t  equal to critical 

depth, the calculated water surface came back below critical depth. =his indicates Char there 
is not a valid subcritical answer. a he program defavlted LO critical aepm. 

warning: m e  parabolic search metnod farled LO converge on crrrical depth.   he program wrll try m e  
crose section s1ice/secant metnod ro rind critical depth. 

CROSS SECTION 

RIVER: C8 
RETICH: Reach 1 PIS: 0.811 

INPUT 
~ e s c r r ~ ~ i o n ;  oastream cross section at 12th Street 
cross Section geometry 

provided by ~ ~ a o a  control Disrrlcr of ~aricopa county rurvey. see 
TDN. Section 3. 

station ~ l e v a ~ i o n  ~ a r a  mum= 2 5  
sta  lev sra =lev S L ~  =lev sra =lev sra =lev 

9818.7 2111.67 9 8 3 2 . 2 8  2151.59 9 8 8 3 . 5 5  2150.99 9912.1 2 1 4 9 . 7 8  9 9 7 4 . 2 4  2147.77 

Bank Sra: left Right Lengths: Left Channel Right Coefi ConLr. 
99806810065.47 35.71 32.81 29.82 .1 

CROSS SECTION OUTPUT Profile #profile I 

E D .  E l e v  IfLI 
V e i  Head l f t l  
W . S .  Elev  I f t i  
"I-it W . S .  l f t i  
E.C. Slope !FL/fLI 
0 Total ICFSI 
Top Width IfLl 
vel Total ( f t i s i  
Max C h l  DpLh IfLl 
Conv. T o t a l  I c f s l  
length Wed. IfLi 
Min Ch E l  l f t l  
Alpha 
FrCrn LOSB IfLI 
C X E Loss !fLl 

2149.01 Element 
0 . 4 4  W L . n - V a l .  

2 1 4 8 . 5 6  Reach Len ,  l i t 1  
2117.88 Flow Area i sq  it1 
0.003082 area i sq  it1 

2280.00 Flow I c i s l  
283.15 TOP Width ( i t )  

3 . 9 4  "el. i f r i s l  
1.91 Hydr. Depth l i t 1  

41067.3 Conv. ( c i s 1  
1 2 . 8 1  Wetted per. i i i i  

Channel 
0.010 
32.81 

Right OB 
0 . 0 6 0  
29.82 

271.85 
271.81 
141 .10  
171.68 

1.99 

2 1 4 2 . 6 1  Shear ! l b / s q ' i i i  
1 . 7 4  Stream Power l I b / f t  s l  

cum volume ( a c r e ~ f r j  
Cum SA (ac res1  

CROSS SECTiON OUTPUT 

E.C. Elev IfLl 
"el Head IFLI 
W.S.  Elev !it) 
crir W.S. (it)  
E.D. Slope l f t / f t l  
0 Total ,"fa, 

2149.85 Element 
0 . 4 0  Wt, "-Val. 

21~4.4i =each =en. l i t )  
2148.06 n o w  area i s 4  f r ]  

0 .001816 Area l sq  L L I  
2 2 8 0 . 0 0  Flow i C f S i  

Lett OB 
0.040 
35.71 
3 6 . 8 3  
3 6 . 8 3  
7 7 . 2 5  

TOP Wldih iiC1 
"el i r r / s l  
M ~ X  cnl optn l i t 1  
Conv. Total Ic ia l  
~iength  Wtd. i i r j  
Min Ch E l  IfLI 
alpha 
FrcLn Lose l f i )  
C & E loss l i t 1  

shear !lb/r;q f t l  
siream Power (lb/fL s l  
cum Volume (acre-fL1 

Profile #profile 1 

PO8 Left Sta Right Sta Flow Area 
l i t 1  l f i l  ( c f s l  (rq it1 

LOB 9 9 4 8 . 2 8  9980.68 2 6 . 8 1  15.41 
Chan 9 9 8 0 . 6 8  9 9 9 2 . 7 9  2 6 7 . 4 3  43.62 

3 Chan 9 9 9 2 . 7 9  10004.91 465.13 60.50 
Chan 10004.91 10017.02 216.11 38.28 

W.P. 
! f t l  

2 3 . 2 6  
1 2 . 3 8  
1 2 . 2 3  
1 2 . 3 0  

FDS of Cline Creek Tribsmnes. 



1 LOB 

Area 
isq Fti 

3 6 . 8 3  
54.14 
71.21 
49.00 
37.65 
3 5 . 9 4  
5 5 . 5 6  
52.45 
9 9 . 9 6  
41.70 

W.P. 
ifL1 

24.15 
12.38 
12.25 
12.10 
12.12 
12.14 
13.08 
12.58 
4 3 . 8 6  
18.54 

CULVERT 

RIVER: CB 
REACH: Reach 1 RS: 0 . 8 0 7  

TWP,,T 

Description: Culverts a t  12th Street 
DieLance from VpeLrealn XS = 11.83 
~eckj~oaaway width = 16.08 
Weir Coefficient = 2.6 
UI16LI-earn Deck/Roadway Coordinates 

. . 
SLa Hi Cord lo Cord St?. Hi Cord 10 Cord SLa Hi Cord La Card 

9814.37 2151.1 2131 9 8 2 8 . 1 2  2151.37 2131 9 8 7 9 . 4 2  2150.34 2130 
9910.6 2148.41 2128 9 9 7 7 . 5 7  2146.91 Z l Z l  9 9 9 7 . 6 5  2 1 4 6 . 7 0  2127 

10005.1 2146.58 212710048.31 2146.69 212110073.85 2 1 4 6 . 8 7  2127 
10044.71 2146.81 212110130.53 2146.11 212610116.85 2145.76 2126 

upstream midge cross section ~ a t a  
station ~levation ~ a t a  "urn= 25 

sta me., s t a  E L ~ V  sra  lev S L ~   lev s t a  nlev 
g818.7 2151.67 9832.28 2151.19 9883.55 2150.99 9932.1 2 1 4 9 . 7 8  9 9 7 4 . 2 4  2 1 4 1 . 7 7  

9980682146313 9990.51 2144.09 9 9 9 5 . 7 1  21&3.3710000.81 2141.3810013.63 2 1 4 6 . 0 4  

10012.51 2146.6410045.46 2145.7110048.25 21d510051.93 2142.6110015.24 2 1 4 4 . 2  
10051.472146.54210069.13 2147.38lO095.63 2147.14 10135.3 2146.511015889 2 1 4 6 . 0 6  
10203.44 2146.9210216.11 2148.591022709 2149.1210231.01 2148.1810284.29 2149.02 

Bank Sta: Left Right Coeii Cantr. Expan. 
9980.6810065.47 .I . I  

Downstream oeckinoaaway coordinates 
"urn- I4 

S L ~  xi cord LO card s r a  ~i cord LO cord sra HI card LO Cord 
9814.37 2111.5 2131 9828.12 2151.37 2131 9 8 7 9 . 1 2  2150.36 2130 
9910.6 2118.41 2128 9 9 7 7 . 1 7  2146.93 2127 9997.66 2146.79 2127 

iDODS.1 2 1 4 6 . 5 8  212710048.31 2116.69 212710073.86 2146.87 2127 
10094.71 2146.81 212710130.53 2146.37 212610176.86 2145.76 2126 
10228.3 2146.69 212710280.34 2 1 4 7 . 5 3  2128 

nnwnarrPam mrinoe cross section Darn 

~ a n k  S L ~ :  ~ e f c  R W ~ L  coefi conrr. 
9'190.5210048.05 1 

Uostream Embankment side slooe 
DOwnetTeam Embankment side slope 
~aximurn allowable submergence for weir 
Elevation at which weir flaw begins 
Energy ,head used in spillway aeeign 
SDillway heiqhr used in design 
weir crier siape 

culvert ~ a m e  shape Rise Span 
Culvert %I Ellipee 1 . 3  6 . 5  

I;DS ~ > f C  Creek Tribufarie.~, 
FCD 2005C024, Work A.rsignme,rr 2 
JE Fullcr/Hyd,r,loxy & &eo,noq)hul~)gy, /la- 

= Broad Created 

Velocity 
ircisi 
2.10 
5 . s 3  
6 . 6 7  
5.18 
4.39 
4 . 3 ,  
5.47 
5.34 
1 . 8 3  
1.81 



FHWh Chart P 29- HorizonLal Ellio~e; Concrete 
FHWEi Scale # 1 - Square edge w i t h  heedwall 
solur lon criteria = Highest u s .  EG 
culvert upstrrn D i s r  ~iengrh ~ o p  n Boerom n 

1.05 2 9 . 6 7  . 0 2 6  ,026 
Upstream Elevation = 2 1 4 3 . 2 2  

Centerline Station = 9 9 9 1 . 5 3  
Do~n~Lrearn Elevation = 2 1 4 2 . 1 5  

centerline station = 0907.3 

Depth Blocked 
0 

CYlveri Name Shape Rise span 
culvert "2 circular 3.25 
FHWI Chart x z - corrugated ~ e t a l  pipe culvert 
FHW* Scale " 3 - Pipe projecting i r o m  fill 
solmion criteria = $rignest U.S. ED 
Culvert Upsrrm DiaL Length Tap n Bottom n Depth Blocked Entrance Loss Coef Exit Lass Coef 

1.25 2 7 . 7 5  0 2  .02 0 .9 
llnarrcam Elevation = 2143.21 

centerline starion = loooo.a? 
Downstream Elevation = 2142.35 

centerline station - 10002.31 

R cul" eroup l c f s i  
il Barrels 
R Barrel l c f s l  
E . C .  US.  ( f L 1  
W.S. US. i f L ,  
E D .  DS ( f t l  
W.S. DS ( f t l  
Delta EG ( f L 1  
Delia WS I f L l  
E.G. IC IFCI  

CUIY ~ r c t n  ~s ( i t )  
culv ~ x i t  boss l i t 1  
CUlY EnLl Lo55 l i t 1  
0 weir i c i s i  
weir Sra Lit i r r l  
weir Sra ngr ( i t 1  
Weir Submerg 
Welr Max Depth l i t 1  
Weir Xvg Depth l i t 1  
Welr F l o w  area l s q  i t 1  
  in EI weir n o w  l i t )  

E.G. OC ( f t l  
CulverL ConLrol 
C Y ~ Y  ws Inlet I ~ L I  
Culv WS Outlet l i t 1  
Culv Nml Depth  l f t l  
C U ~ V  crt Depth I ~ T I  

# ~ a r r e ~ s  1 culv vel us i i r l s l  6 . 7 0  
R Barre l  l c f s l  7 8 . 1 2  C Y l v  Vel DS l i t l a 1  6 . 7 0  
E.D .  U S .  I f L l  2 1 4 9 . 8 5  CUlv  In" E l  Up l i t 1  2 1 4 3 . 2 2  
W.S. US. I L ~ I  2149.45 CUIV I ~ V  ~1 ~n ( i t 1  2142.15 
6 . C .  DS I f L l  2 1 4 8 . 7 8  CUlY WrCtn Ls ( f t l  0 .44  
W.S. DS i f L 1  2 1 4 7 . 4 9  Cuiv E x i t  M65 ( t t l  
Delta ED l i t 1  
Delia WS ( i t 1  
E.G. IC i i r i  

C u l v  Enrr LOSS l f i l  
O weir l c f s l  
Weir sta Lft I f t l  

E.G. oc i f t i  
culvert control 
C U ~ W  ws ~ n l e t  l i t )  
Culv WS Outlet l i t 1  
Cu lv  Nml Depth ( i t 1  
culv C ~ L  Deprn l i t )  

Weir Sta Rgt I f T l  
weir s*",erg 
Weir Max moth  l f r l  
W e i r  Avg ~ 4 t h  h ( f t 1  
Weir Flow A r e a  l r q  f t l  
Min E l  weir Flow ( f t l  

CULVERT OUTPUT P r o f i l e  #profile I 

0 Culv Gioul) I c i s l  46 .02  
# Barrels 
R Barrel l c f s l  
E.G. US,  l f t l  
W.S. US. i f t i  
6 . C .  DS I f t i  
W.S. DS I f t i  
Delta EG l i t 1  
Delta WS l i t 1  
E.G. IC ( i t )  
E . C .  OC l i t 1  
Culvert Control 
""1" WS Inlet l i t 1  
culv ws outier l i t 1  
Cuiv Nml Depth l i t 1  
C u l Y  C r t  Depth l i t 1  

. . 
C U ~ Y  ~ n v  EL on ( f r i  
Culv srctn 1s I f t i  
Culv Exit loss l f t l  
Culv EnLr LOSS I f L I  
a weir r c r s i  
weir sea L F ~  l f r i  
Weir Sta Rgt I f t l  
Weir Submerg 
Weir Max Depth l f t l  
Weir Lug D e p t h  l f t l  
Weir Flow Area l s q  f L 1  
Win E l  Weir Flow l f t l  

CULVERT OUTPUT Profile Pprofile 2 Culu Group: Culvert #Z 

R Culv  Group l c i s l  
# Barrels 
O Barrel ( C I S 1  
E.D. US. ILL1 
W.S. U S .  I f L l  
E . C .  DS ( f L 1  
W.S. DS I f L l  
D e l i a  EG l f i l  
Delta WS I f L i  
E D .  IC ( f t l  2 1 4 7 . 8 0  Weir Ska Lft I f t i  
E . C .  OC (ftl 2 1 4 9 . 8 5  Weir S t a  Rgt I f L I  
culvert control o u t l e t  weir sumerg 

FDS of Cline Creek Tvibuar?ieies, 
FCD 200.5C024, Work Assignment 2 
J E  Fuller/Hydrology & Geurrv~~~hol~,gy.  Inc 



Cll lv  WS I n l e t  IfLI 2 1 4 6 . 4 6  Weir Max Depth I f t i  1.29 
CUlY WS Outlet l f t 1  2 1 4 5 . 6 1  Weir iivg Depth ( E L )  1 . 8 8  
CUIV N ~ I I  oep~h f f t )  weir PIOW hrea fsq f r l  4 8 1 . 3 1  
C ~ l v  C r L  DegLh l f t l  2 . 4 7  Min E l  Weir Flow I f t i  2 1 1 6 . 5 9  

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: 0 . 8 0 5  

INPUT 
Descripr 
C 1 0 6 S  nei 

ion: Downstream crone section a t  12th street. 
?tian geometry 

pravidee. by s i o ~  control ~istr~ct of Maricopa county survey. see 
TDN, Section I. 

~ r ~ r i o n  Elevation ~ a t a  num- 25 

CROSS SECTION OUTPUT 

E . D .   lev I f t i  
"el Head ( i t )  
W.S. EleY IfLi 
CIiL W.S. IfLi 
E D .  elope ( i i / i r i  
0 Total loin) 
TOP width ( f t i  
"el Total IfL/sl  
 ax chi Dpth ( i t ]  
Con". Total f c f s i  
Length WLd. l f t l  
 in cn EI I r k !  

warning: 

warning: 
warning: 

warnmg: 

Profile #profile 1 

WL, "~"al. 
Reach Len. fCLl 
Flow iirea lsg fL) 
area f sq  t r i  
Flow l c f a l  
Top Width IfL) 
i ivg "el I f t l a )  
~ y d r  Depth l f r l  
Con". Icfsl  
Wetted P e r .  IfL) 
Shear i lb /eq  f t l  
stream Power i lb / fL  81 

Channel 
0 . 0 4 6  

199.02 
199.12 
199.32 

1 8 2 4 . 5 1  
5 3 . 5 1  
9.15 
3 . 7 2  

11191.1 
1 4 . 6 7  

3 . 1 2  
2 8 . 5 3  
14.16 

2 . 7 0  

m e  energy equation could nor be balanced within the specified number of iterations.   he 
program Eelecred the warer surface that had the ieilar amount of error between computed and 
aaaumed values. 
Divided flow cornpuked f o r  rhia crose-neckion. 
The energy 10s. wan greater than 1.0 ft 10.3 m i .  between the current and previoue crass 
recLion. Thim may indicate the Deed for additional CrOas BeCtiOnB. 
mrrng the step iterations, me assumed water surface  waa set equal ro critical 
depth, the calculated warer surface c a w  back below critical depth.  hie indicates tnai there 
is a ~ u b ~ r i t i c a ~  answer. me program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev IfLi 
Vel Head I i L i  
W . S .  Eiev I f t i  
CIiL W . S .  I i L i  
e . o ,  slope t i t l t r )  
Q Total lc is i  
TOP Width i f t i  
"el Total IfL/si 
 an chi Dprh i f r i  
Can". Total Ic i r i  
Length Wrd. l t t i  
Min Ch E l  I f t i  
Alpha 
W C L "  L O B 8  I f t i  
C h E Lo99 I f t i  

Element 
Wt, " - V a l  
Reach Len. l i t !  
Flow Area lsq fLi 
area isq f t i  
FLOW ICtBI 
Top WidLh IfLl 
iivg. "el. IfLIsi 
xvdr. Dentn i f t i  
Con". lofsi  
Wetted eer.  I ~ L )  
shear I lb lsq  f t i  
stream power f ~ b / f t  s i  
cum volume ( a c r e - f t i  

Warning:  he energy equation could not be balanced within the specified number of iterations.  he 
or041am selected the water surface chat had the least iirn0""L of error between computed and . - 
assumed values. 

warning: Divided flow computed for this 
milrnino:  he enerav loss was sieater th 

Cross-section. 
an 1 . 0  fL 10.3 m i ,  between the ourrent and previous cross 

iana1 cross sections. 
. .-~ -. 

section. Tnis mav inaicate the need f o r  addit 
warning: mring the standard step iterations, when the assumed warer surface war  re^ equal to critical 

depth, the surface came back below critical depm. Tnia indicates that there 
is not a valid rubcritical answer. The program defaulted Lo critical depth. 

~ o e  L ~ ~ L  sra ~ighr ~ r a  plow area W.P. ~ e r ~ e n t  "ydr velocity 

I E L )  I f t i  ic ts i  iaq it) i f r i  con" DepLI~liLi iEt/si  
LOB 9353.50 9 9 9 0 . 5 2  1 0 4 . 6 1  21.29 27.23 4 . 5 9  0 . 9 4  4.14 

2 Ciian 9 9 9 0 . 5 2  9 9 9 8 . 1 6  176.11 37.09 8 . 3 3  16.50 4 . 8 5  10.11 

FDS of Cline Creek Tribrrrurim, 
FCI) 200.5C024, Work Arsipnment 2 
JE Fulicr/Hyd,ology & Geornor~~hul(~gy, Inc. 



Chan 
Cham 
cnan 
cnan 
Chan 
Cham 
ROB 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number of iterakions.   he 
oroaram selected the water svriace that had the least amount of error beeween cornouted and . - 
aseurnea Values. 

warnmg: Divided flow compured ear this cro8s-section. 
warning: The energy loss was greater than 1.0 f k  10.3 mi, between the current and previous cross 

section. This may indicate the need for addrLlonal crass sections. 
warning: nuring m e  standard step iterations, when ine assumed warer surface was set equal to critical 

depth. the calculated wafer surface came back below critical depth. Thib indicates that there 
is not a subcritical answer. s he program defaulted to critical depth. 

Profile #profile 2 

POS 

LOB 
cnan 

3 Chan 
Chan 
Cham 

6 Cham 
m a n  
m a n  

9 ROB 
10 ROB 

warnings me energy equation be balanced within the specified number of iterations. i he 
the warer ="=face rnar had the least amount of error between computed and 

assumed values. 
wmrnino: Divided flaw cornouted for this cross-aecLion. ~ -~~~ 

warnings energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 
seCLion. This may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set eqval to critical 
depth, the calculated water surface came back below critical depm, mis indicates that rnere 
is nor a valid subcritical answer. The program defaulted to CrlriCal depth. 

CROSS SECTION 

RIVER: CB 
REIICH: Reach 1 RS: 0.767 

INPUT 
Oer;criorion: ~ ~ ~ 

Station Elevation Data num- 4 7  
sta S L ~  =lev sca  lev sra  lev sta  lev 

9855.11 2 1 4 5 . 9 4  9 8 6 8 . 0 5  2141.87 9 9 1 1 . 0 2  2145.66 9912.72 2145.08 9 9 2 8 . 9 2  2141.88 
9937.69 2142.14 9942.79 2 1 4 2 . 3 7  4945.24 2142.48 9968,922182,139 9961.11 2141.01 
9965.7 2140.64 9 9 7 8 . 6 6  2142.18 9 9 8 4 . 5 2  2142.76 9989432140551 9997.01 2137.66 

9998.78 2136.97 9 9 9 9 . 6 2  2137171001508 2140,991001546 2141021001563 2141.03 
10033.38 21422310035.51 21422810038.98 2142.310039.92 2142.35 100437 2142.3 
10047.75 21417610049.43 2141.5210056.56 2140871005919 21413410061.89 2141.76 
10065.27 2142310073.57 2163.6610071.19 2144.22 10086.9 2144.3310087.73 2144.31 
10092.6 21443910105.73 21h4.5810101.78 2144,561013118 214<.9210134.72 2144.86 

1013902 2 1 4 4 . 8 2  10146.5 2 1 4 4 . B 5 1 0 1 6 4 . 3 3  2144.831016565 21448210166.27 2144.78 

sank sra:  left mghi ~engths: ~ e f ~  channel Right coeff contr. ~xpan 
9989.9310015.08 230.75 225.69 220.36 .1 .3 

CROSS SECTION OUTPUT Profile Upxofile 1 

E.C. Elev  IfLi 
"el Head ifti 
W.S. Ele" l e t ,  

Element 
WL. "-Val. 
Reach Len. Ifti 
Flow Area isq it1 
Area isq iri 
Blow icfsi 

Channel 
0 . 0 4 5  

225.64 
121.69 
121.69 

1236.54 

crir W.S. lfti 
E.G. Slope lfL/£LI 
0 Total lcfs i  
TOP width ifti 
"el Total ifcis) 
  ax chi D Q L ~  (tri 
con". Total lctsi 
Length Wtd. lit) 
 in cn EI rrti 
alpha 
Frcrn LO88 lfi) 

Shear lIb/sq it) 
Stream Power llb/ir s) 
cum Volume <acre-it, 

warning:  he energy equation could not be balanced within the specified number of iterations.  he 

FDS of Clir~c Cmek Tribulcrries. 



program used critical depth for the warer suriace and continued on with the calculations 
~ a r n i ~ :  m e  enemy loan w a a  qreater rlxan 1.0 it (0.3 m ~ ,  between m e  current and ~revious cross -~ 

section. ~ h i n  may indicate the need for additional cross necrions. 
warning: ~uriny the standard srep iterations, when the assumed warer surface was set equal to critical 

denth, t h e  calculated warer surface came back below critical death. ~ h i n  indicates that there 
is-nor a valid aubcritical answer. ~ n e  program defaulted to critical depth. 

CROSS SECTION OUTPUT PIOIlle #profile 2 

E.C.  lev iirl 2 1 4 5 . 5 4  ~lement ~ e i r  08 channel m g h t  08 
"el ~ e a d  1tr1 1.51 W L .  n-val. 0.055 0.045 0.055 
W.S.  lev ifrl 2144.03 neacn  en. lit1 210.71 2 2 5 . 6 g  2 2 0 . 3 5  
CriL W.S. lit1 2164.03 Flow Area lrq it1 98.58 129.18 41.75 
E . 6 .  s m o e  i i r l f r i  0.014560 ~ r e a  i s m  i r i  4 8 . 5 8  129.18 41.75 . .  . 

Flow (CiOi 
TOP width ifti 
w g .  "el. ifr/si 
Hydr. Depth ifL1 
COO". ICfEI 
wetted per. (it) 
Shear Ilblsq ill 
stream power !Ib/ft 31 
cum volume (acre~iri 
cum SA 1acreni 

warnine: m e  enemy eguation could not be balanced within the soecified number of i~erationa. 

.. 
- aeciion. This may indicate need tor croea 

warning: ~uring ~ n e  standara step i terat ions ,  when the assumed water surface wan set  equal to critical 
deoLh. the calculated water surface came hack below critical death. Thie indicates t h a t  there 
r e  not a v a l i d  subcritical answer. The program detaulred to critical depth. 

warning:  he parabolic nearch nlerilod failed LO converge on critical deptil. ~ i i e  program "111 try the 
cross section slice/secant method to find critical depth 

POB Left SLa Right SLB Plow area W.P. Percent Hydr Velocity 
iirl ifrl icin~ ioq i r ~  lit1 can" DepLlliiLl I ~ L I ~ I  

LOB 9 5 0 9 . 0 4  9436.00 71.40 20.51 16.09 3.11 1.29 1 . 4 7  

10 Ciiali 10011.+9 10015.08 8 6 . 6 9  11.41 3.70 1.80 3 . 3 9  7 . 5 7  

11 ROB 10011.08 10047.68 272.69 60.42 32.68 11.96 1.85 4 . 5 1  
12 ROB 10047.68 10080.28 2 0 2 . 6 5  46.60 2 6 . 6 5  8 . 8 3  1 . 7 7  4 . 3 5  

warning:  he energy equation could nor be balanced within the specified number of iterations. *he 
program used critical depth for the water suriace and continued an with the calculationo. 

warning: "'ire energy laos was greater than 1.0 it 1 0 . 3  m1, between the current and previous croso 
section. This may indicate the need for additional cross sections. 

warning: ~uring the ntandard srep iterations, when the assumed water surface wae set equal to critical 
depth, i1,e calculated water surface came back below critical depth. Thin indicaten that there 
ia nor a subcritical annwer.  he program defaulted to c r ~ r l c a ~  depth. 

Profile iiproiile 2 

POS left sea Right Sea Flow Area W.P. Percent Hydr 
(fL1 ifLi (cini lsq Erl (it1 con" ~ e p m i f r )  

LOB 4936.00 g952.97 187.44 33.61 15.01 8.22 2.59 
LOB 9962.97 '1989.93 375.35 64.97 27.53 16.46 2 . 4 1  

3 m a n  9989.93 9993.52 145.911 15.14 1.88 6 .40  4 . 2 1  
4 Cilan 9991.52 9997.12 2d0.11 20.41 3 . 8 8  10.51 1.68 

Cham 9997.12 10000.71 329.12 2 4 . 3 9  3.77 3 4 . 4 4  6.79 
Chan 10000.71 10004.30 282.80 Z Z l 0  3.70 32.40 6.15 

7 Chan 10004.30 10007.89 218.01 18.90 3.70 9.56 5 . 2 6  
8 man 10007.89 10011.49 150.22 15.71 3.70 7.03 1.31 
9 Chan 10011.4'1 10015.08 109.78 12.52 1.70 4 . 8 1  3 . 4 9  
10 ROD 10015.08 1 0 0 4 7 . 6 8  231.22 41.75 18.85 10.14 2 . 4 7  

warning: m e  energy equation could not be balanced within the specified number of ~ ~ e r a ~ i o n n .   he 
program used cri t icru depth for the water surface and continued on with the oalculations. 

warning: m e  crosa section had LO be extended vertically during the cri~lcal depth caloulationa. 
~arninii: m e  eneriiv 106s W ~ B  meater enan 1.0 tt (0.3 mi. between the current and orevious oroso .. 

section. This may indicate the need for additional croaa oectionn 
warning: ~uring the standard step iterations, when the assumed water surface wan set equal to orirical 

death, the calculated water ourface oiirne baok below critical death. This indicates m a t  there 
iino; a valid subcri~lcal annwer.  he program defaulted to critical depm. 

warning:  he parabolic aearch method failed ro converge on critical depth.  he program wrll try the 
cross section slice/necant method to tina critical depth 

CROSS SECTION 

RIVER: C8 
REkCH: Reach 1 RS: 0.725 

JE Fi'lr/lo/llydrabgy & Geurno,phology, ha. 



INPUT 
oescril?tion: 

Bank Sta: Left Right Lengths: left Channel Right CoeEf Contr. Expan 
9915.6810022.66 7 4 . 8 8  8 5 . 4 6  8 4 . 3 9  1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Blev lit1 2140.45 Element left 08 Channel Right 0'2 
"el Head lit1 1.24 W T . n - V a l .  0.050 0.015 0.030 
W.S.  lev iirl 2139.21  each  en. iirl 74.88 8 3 . 4 6  8 4 . 3 9  
crir  W.S. (it1 2139.05 p l o w  area (so, ft) 10.61 a 3 1 5 8  18.86 
E.G. slope iit/frl 0.014916 lirea isq it1 10.61 231 .58  18.86 
D Total i ~ i s i  ZZB0.00 Slow icisl d0.53 2115.81 123.65 
Gog~i3dth I ~ L I  93.11 TOP Width iir~ 9.57 66.98 16.58 
v e ~  ~ o ~ a l  ii~lsl 8 . 7 3  avg. "el. iir/sl 3.82 9.14 6.55 
Max Chl Dpth lit1 5.56 Hydr. Depth (it1 1.11 3.46 1.14 
con". ~ a r a l  lcisi 18668.8 con". icial 331.9 1 7 5 2 4 . 4  I O I Z E  
~ength  re, iff1 8 3 . 3 2  Wetted per .  iii) 9.83 67.91 16.72 
 in ch EL lit1 2133.65 shear i lb /sq  it) 1.01 3.18 1.05 
m p n a  1.05 strean power i~b/it 61 3 . 8 6  29.01 6.89 
~ r c ~ n  loss (it1 0 . 8 4  cum volume [acre-iri 5.12 12.51 3.19 
C i E LOSS (it1 0.11 C u m  Si i  (acres1 2.63 2.29 1.72 

CROSS SECTION OUTPUT Profile #Profile 2 

E.G. siev lit1 
vel  ~ e a d  lit1 
W.S. ~ i e v  (it1 
crir W . S .  ifrl 
E.G. Slope iit/£Ll 
Q Total icfS1 
TOP wldtn (it) 
Vel Total i£L/sl 
wax chi D D L ~  iiri 

2140.45 Element 
1.24 WL.  n ~ V a l .  

2139.21 Reach Len. (it1 
2139.05 Flow Area isq it1 

0.014916 ~ r e a  isq it) 
2280.00 Flow icisl 

93.1) rop width (it1 
8 . 7 %  ~ v g  "el. iirls~ 
5.55 Hvdi. DeDtn (it1 

con".  oral (cis) 18668.8 con" icia) 331.5 17324.4 1012.i 
~ength W C ~ ,  ifrl 81.32 Wetted per .  (it) 9.83 67.91 16.72 
Min Ch El ifti 2133.65 Sbeal- ilblbq Etl 1.01 3.18 1.05 
alpha 1.05 Stream Power i lb / f t  GI 3.84 29.01 6.89 
FrcLn Loss lit1 0.84 Cum Volume [acre-£El 4.57 12.72 3.48 

so8 =eft sra xiqhr SLB m o w  ~ r e a  W.P. percent xvdr velocirv 
ifti iiil icfsl (sq it) (fti con" ~eptniiri iitjsi 

LOB 9 9 3 7 . 5 8  9 9 5 5 . 6 8  40.51 10.61 9 . 8 3  1.78 1.11 3 . 8 2  
2 m a n  9 9 5 5 . 6 8  9 9 6 5 . 2 1  2 5 9 . 8 3  30.80 9.74 11.40 3.22 8 . 4 4  
3 m a n  9 9 6 5 . 2 5  9 9 7 4 . 8 2  271.88 31.73 9.59 12.10 3 . 3 2  8 . 6 9  

~ h a n  9 9 7 4 . 8 2  9984.39 172.73 21.98 4.62 7.58 2.51 7.20 
Chan 9 9 8 4 . 3 9  9 9 9 3 . 9 5  213.58 2 9 . 0 4  9.86 10.25 3 . 0 3  8.05 

6 Chan 9 9 9 3 . 9 5  10003.52 550.67 68.40 4.78 24.15 5 . 0 6  1 1 . 3 8  
Chan 10009.52 10013.04 4 0 9 . 1 4  40.31 9 . 6 7  n.94 4.21 I O l S  
Chan 10013.OIl 10022.66 213.89 27.11 9.66 9 . 3 8  2 . 8 5  7.83 

9 ROB 10022.56 10050.58 123.65 18.86 16.72 5 . 4 2  1.14 5 . 5 5  

Profile #profile 2 

PO8 

LOB 
m a n  
man 
Chan 
Cham 
Chan 
Chiln 
cnan 
ROB 

CP.OSS SECTION 

RIVEPI: CB 
RBIICH: Reach 1 RS: 0.709 

lNPUT 
Description: 

FDS o f  Cline Creek Tribuhmrier. 
/('I, 21 ,51'C?./ I\', ,k.4~,,yr1,8t..,u 2 
11: I ,,ll<'r,l/,~/,, 1 ,x, , i t  , I , , ,  ,!/tl,<,/,,v), I,. 





PO= ~ e i r  sta night sta FLOW 9rea W.P. percent ~ y d r  velocity 
iirl IEti icfsi lsq Eii l i t )  con" ~ e p r h ~ i r i  ~itlsi 

1 LOB 9930.20 9 9 4 5 . 4 2  0.02 0.05 1 . 7 2  0.00 0 . 0 3  0 . 3 0  
2 LOB 9 9 6 5 . 4 2  9960.63 5 9 . 8 8  18.04 15.51 2 . 6 5  1.15 3 . 3 2  
3 Chan 9960.63 9 9 6 9 . 1 4  219.04 32.63 8 . 7 2  9.61 3 . 8 3  6.71 

man 9969.14 9 9 7 7 . 6 5  336.90 41.89 8.53 14.78 4 . 9 2  8 . 0 4  
Cham 9977.65 9 9 8 5 . 1 6  322.76 4 0 . 8 0  8 . 5 2  14.16 4 . 7 9  1 . 9 1  

6 Chan 9986.16 9 9 9 4 . 6 7  377.11 4 4 . 0 7  8 . 5 5  16.54 5 . 2 7  8.40 
Chan 9 9 9 4 . 6 7  10003.18 408.73 41.16 8 . 5 8  17.93 1 . 5 1  8 . 6 7  
Cham 10003.18 10011.69 278.63 37.47 8 . 5 9  12.21 4 . 4 0  7 . 4 3  
m a n  10011.69 10020.20 164.27 27.30 8 . 5 9  7.20 1.21 5 . 0 2  

1 0  ROB 10020.20 10032.49 109.51 2 0 . 6 2  12.43 4 . 8 0  1.68 5.31 
11 ROB 10022.49 10014 .78  3.35 1.74 4 . 7 9  0.15 0.37 1.93 

warning: ~ i ~ i d e d  flow computed far this croas~eecrion. 
warning:  he velocity head has cnanged by more than 0.5 it 10.1i m l .   his may indlcate the need for 

additional cross sections. 
Warning: The conveyance ratio IupsLream conveyance divided by downstream conveyance! is less than 

0.7 or greater than 1.4.  his may indicate m e  need for additional cross sections. 
warning: The energy loss was grearer than 1.0 fi 10.3 rn!. Lietween The current and previous cross 

jecrion. ~ n i s  may lndicate the need for additional croes sections. 

CROSS SECTION 

RIVER: CB 
REIICH: Reach 1 RS: 0.691 

iNPUT 
Description: 
station s leva ti on ~ a r a  num- 19 

SLa Elev SLa Elev SLa EleY SLB EleY SLa EleY 
9944.84 2137.6 9947.21 2137.22 9970.892133461 4978.71 2 1 3 2 . 2 2  9 9 7 9 . 0 2  2112.2 
9988.47 2 1 3 2 . 4 3  9 9 9 7 . 6 8  2 1 3 1 . 5 1  9998.75 2 1 3 1 . 4 2  9999.61 2131.5110005.36 2132.1 

100011.95 2133.610009.97 2133.61 10010.2 2133.6810010.67 21337910034.45 2139.1 
10034.75 2139.1610042.86 2139.16 10058.7 214111007109 2 1 4 1 . 2 4  

Manning,= n Values nu",= 3 
sea n Val Sta n V a l  sta n Val 

9944.84 0 5  99900.9 ,04510009.95 0 3  

Ban* SLa: Left Right Lengths: Left Channel R i g h t  Coeff contr. Expan 
99700910009.95 135.8 1 4 4 . 7 3  143.35 .I . 3  

CP.OSS SECTION OUTPUT Profile #proEile 1 

E D .  EleY ifti 
Yel Head iftl 
W.S. Elev iftl 
crir  W.S. itti 
E.C. Slope ifL/fti 
a Total icfsl 
Top Width IfL! 
"el Total IfLlsi 
 ax chi o p ~ h  lfri 
Con". Total lcfsi 
Length Wtd. IfLi 
 in cn EI ifti 
Alpha 
~ r c r n  1.066 Ifti 
C i E LOSS Ifti 

2138.46 Element 
1.61 Wr. "-Val. 

2136.83 Reach Len. (LC1 
2136.83 Flow area 160 fii 

O.Oi4421 area isq fil 
2280.00 Flow iCfSi 

74.60 TOP width ifri 
9.65 "el. (fr/si 
4 xydr. ~epth iiri 

18985.9 Con". lcfs! 
147.82 wetred per. lfri 

2 1 3 l n 2  shear llb/sq iLi 
1.13 Stream Power IlblEt s! 
2.40 C Y ~  volume iacre~ir! 
0.05 Cum SA lacresi 

warning: me energy C O U L ~  be balanced wirnin the specified number of iterations. i he 
program used critical depth for the water surface and continued an with the calculations. 

warning: =he energy loss "as greater than 1.0 i r  10.3 m). between the current and previoui croee 
m i s  may indicate the need for additional cross iections. 

warning: nuring tne standard step iterations, when the assumed water surface was set  equal to critical 
deorn. the calculated warer surface came back below critical depth, m i s  indicates that there 
1s-not a valid subcritical answer. The program defaulted to critical depth 

CROSS SECTION OUTPUT Profile Uprofile 2 

E.O. Elev lfii 
Vel Head IFLi 
W.S.  lev lfri 
crir W.S. I ~ L I  
E.O. slope lir/iri 
Total lcfsi 

Top Width Ifti 
v e l  T O L ~ I  (irisi 
Max Chl DpLh l£Li 
"0"". Total icisi 
~ength W L ~ .  iiri 
win ch EI lit) 
Alpha 
~ i c t n  1.086 Ifti 
c f E LOSS lit! 

Element 
WL. "-Val 

left 08 Channel Right OB 
0.050 0 . 0 4 5  0 . 0 3 0  

warning:  he energy equation could nor be balanced wirnin m e  specified number of iterations.   he 
program used critical depth for the water surface and continued on wirn m e  calcula~ions. 

warning: =he energy loss was greater than 1.0 f r  (0.3 mi. between me current and previous cross 
section. Inis may indicate the need for additional cross sections. 

FDS (j'ciine Creek Tributaries, 
FCD 2005C024, Work Arsi~nment 2 
JE Fuller/Hyd,ul~~,qy & Geomu,phology, Inc. 



warning: nuring the standard step irerationo, when the assumed water surface was  re^ equal to critical 
depth, the calculated water suiiace came back below oritioal depth. ~ h r s  rndlcares that there 
is not a valid subcritical answer. The program defaulted LO Critical depth. 

POS  eft S L ~  Right ~ r a  mow area W. P .  ~ercent ~ y d r  velocity 
i f t i  l f i i  i c f r l  1.q f t i  I f t i  Con" DepLhli t i  I f t I S i  

LOB 9 9 4 4 . 8 4  9 9 5 0 . 0 5  0.00 0.01 0.38 0.00 0.03 0.2g 
2 LOB 9 9 5 0 . 0 5  9 9 5 5 . 2 6  4.49 2 . 4 5  5 . 2 8  0 . 2 0  0.h7 l. 82 
3 LOB 4455.26 9 9 6 0 . 4 7  24.23 6.77 5 . 2 8  1.06 1.30 3 . 5 8  

LOB 9 9 6 0 . < 7  9 9 5 5 . 6 8  5 5 . 0 5  11.08 5 . 2 8  2.41 2.13 4.37 
LOB 9 9 5 5 . 6 8  9 9 7 0 . 8 9  95.17 11.39 5 . 2 0  4.17 2 . 9 5  6.18 

5 m a n  9 9 7 0 . 8 9  9 9 7 5 . 4 7  2 0 2 . 7 2  2 1 . 2 6  5.65 8 . 8 9  1.81 9 . 5 3  
7 Chan 9 9 7 6 . 4 7  9 9 8 2 . 0 5  271.62 2 5 . 2 1  5.61 11.91 4 . 5 3  10.75 
8 Chan 9982.05 9987.61 268.36 2 5 . 0 4  5 . 5 8  11.77 4 . 4 9  10 .72  
9 Cham 9 9 8 7 . 6 3  9 9 9 1  2 1  279.11 2 1 . 6 8  5.60 12.24 4 . 6 0  10.87 
10 Chan 9991.21 9 9 9 8 . 7 9  3 3 6 . 5 5  28.71 5 . 6 1  14.76 5 . 1 5  11.71 
li Chan 9 9 9 8 . 7 9  10004.27 132.40 2 8 . 1 1  1 . 6 1  14.60 1.12 11.66 
12 cnan 10004.37 10009.95 226.31 2 2 . 9 9  5 . 8 2  9 . 9 3  4 . 1 1  9 . 8 4  
13 ROB 10009.95 10022.18 182.46 22.13 1 2 . 5 4  8 . 0 0  1.83 8 . 1 3  
1& ROB 10022.18 10014.41 1.62 0.49 2 . 1 5  0 .04  0.23 2.06 

warning:   he energy equation could not be balanced wirnin the specified number of ireratioma. i he 
vroqram used critical deotn for the w a t e r  surface and continued an with the calcuiarions. . . 

warning:  he energy lone wan greater than 1.0 fr  10.3 mi.  between t h e  cur rent  and previous crass 
section.  his "lay indicate the need for additional crosa rec~ions. 

warning: ~ u r i n a  the standard ~ t e o  iterations, when the asliumed water surface was net eaual to critical 
depth,  he calculated water surface came back below critical degm. This indicatea t h a t  there 
i a  not a val id  oubcrirical anawer.  he program defaulted to crrtical depth. 

P O 3  

LOB 
LOB 
LOB 
LOB 
LOB 
Cham 
Cham 
Chan 
Chan 
m a n  
Chan 
Chan 
ROB 
ROB 

W.P. 
l fLi  
0 . 3 8  
5 . 2 8  
5 . 2 8  
5 . 2 8  
6 . 2 8  
1 . 6 5  
1 . 6 1  
5 . 5 8  
1.60 
1.61 
1.61 
5 . 0 2  

12.54 
2.11 

warning:  he energy equation could not he balanced within the epeciiied number at  irerariann. m e  
~rogram uned critical d e ~ t i ~  for the water surface and continued an with the calculations. . . 

warning:  he energy lass was greater t h a n  1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need tor additional cross sections. 

warninn: ~urina m e  standard ~ t e o  iterations, when the assumed water surface was aer eaual to critical 
depth, the calculated water murface came back below critical depth. This indicates that there 
ie not a valid evbcrieical answer.   he program defaulted to critical depth. 

CROSS SECTION 

RIVER: C8 
RERCH: Reach 1 RS: 0.662 

INPUT 
Descriorian 

Manning,s n Values "nm= 
S L ~  n val sta n val sra n V ~ I  sta n val  S L ~  n val  

9929.17 ,055 9946.03 .05 9985.13 .04510036.24 .0610060.85 .03 

~ a n k  ~ t a :  =eft ~ight Lengthe: ~ e i i  channel night coeff conrr. ~xpan 
9985.1310036.24 141.61 159.62 155.58 1 3 

CROSS SECTION OUTPUT Profile #profile I 

E.G. =lev i f t )  ~ i ~ 4 . 1 1  ~lemenr ~ e r t  08 channel n lsht  oa 
vel ~ e a d  l i t )  1 . 4 6  W E .  n-val. 0.050 0 . 0 4 5  i.060 
W . S .  Elev l fLi  2132 .66  ReachLen. i f t i  111.61 159.52 155.58 
C r i L  W.S. i f t i  2132.66 FIOW &lea isa f t l  60.64 180.83 8 . 0 7  
E.G. slope i f l ~ i r ~  
0 Total I C i R I  

TOP Width i f t i  
"el Total i fL / s i  
  ax chi ~ p t n  i i r i  
Con". Total IcEei 

0.018189 ~ r e a  i r q  i r i  
2280.00 Flow ICfai 

87.91 TOP Width i i r i  
9 . 1  ~ l v g  "el. i i r l s )  
4.33 ~ y d r .  Depth i i t i  

16813.6 Conv. ( c i s )  

I;DS of Cline Creek l i i b u t u r i e ~ .  
FCD 2005C024, Work Ar.~ijinntenlZ 
JE Fuller/llydr~,lo~y & Ccn,i~o,pbol~~gy, Inc 



~engtn Wrd, (it)  155.54 wetted per. l i t )  3 0 . 2 2  11.86 7.21 

win ch ~1 i t r i  2128.32 sheer llb/sq i r i  2.30 4 . 0 0  1 . 2 9  

alpha 1.12 Stream Power l lb / i r  sl 1 4 . 7 7  4 1 . 2 2  4 . 6 5  

Frctn LOSS le t )  2 . 1 2  cum valuine (acre- i t1  4 . 8 1  10.41 3 . 4 5  
C 8 E Loss (FL)  0.00 Cum SI (acres) 2 . 4 9  1 . 9 0  1 . 6 2  

varning: m e  energy equation could not be balanced wirnin m e  specllred number of iterations.   he 
program used critical depth far the water surface and continued on with the calculations. 

xarning: m e  energy 1066 was greater than 1.0 it ( 0 . 3  m ) .  berween tne current and previous cross 
sectran. This may indicate me need for additional crass sections. 

warning: ~uring the standard srep iterations, when the assumed water surface was set equal to critical 
depth. the calculated water surface came back below crrtlcal depth. This indicates that there 
is nor a valid eubcriLical answer. The program defaulted LO critical depth. 

CROSS SECTTON OUTPIPI. Profile #profile 2 

rl r. Elcv i f ? ,  2134.11 Element - -~ --- 

"el xead ( i t1  
W.S. Eiev ifLi 
crit W . S .  ( i t1  
E.G. Slope l f t / f L )  
0 Total ICIEI 

1.46 WL.  n-Val. 
2132.66  each   en. ( f r )  
2132.55 F l a w  area (sq f t l  
0.018389 area (sq f r )  
2280.00 Flaw (cfs) 

87.91 TOP width (it) 
9 . 4  nvg. "el, i f t l r ; )  

warning: The energy equation could not be balanced within the specified numer of iceratlo".. The 
program used critical depth far m e  warer surface and continued on with the calculations. 

warning:  he energy loss was greater rnan 1 . 0  ft 10.3 m i .  between the current and previous crosi 
section.  his may indicate tne need for additional crass sections. 

warning: ~uring m e  standard step irerarions. when the assumed warer surface was s e t  equal t o  crrrical 
depth, the calculated warer surface came back below critical depth.  his indrca~em that there 
is not a valid subcrrtlcal answer.  he program defaulted to critical depm. 

Profile #profile I 

POS Left SLa Right SLa Flow hrea W.P. Percent Hydr Velocity 
l i t1  1 f t )  ( c i s ]  lsq it) lfri con" Depthifti i i t / s )  

LOB 9951.55 9 9 6 2 . 7 5  15.94 1 . 4 7  7.74 0.70 0.72 2 . 4 2  
LOB 9 9 6 2 . 7 5  9973.94 146.35 2 4 . 0 2  11.27 6 . 4 2  2.15 6.04 

LOB 9 9 7 3 . 9 4  9985.13 2 2 6 . 5 2  31.11 11.21 9 . 9 4  2 . 7 8  7.27 

Chan 9985.13 9992.43 2 4 9 . 3 2  2 4 . 4 0  7 . 3 3  10.9d 3.41 10.01 

5 Chan 9 9 9 2 . 4 3  9999.73 314.67 29.71 7 . 3 3  14.68 4.07 11.27 

6 Cham 9'19'1.73 10007.03 3 4 6 . 4 7  3 0 . 3 0  7.31 15.20 4.15 11.43 
~ h a n  10007.03 10014.34 291.87 27.35 7.12 12.80 3 . 7 5  10.67 

Chan 10014.34 10021.64 205.15 2 2 . 2 3  7 . 3 4  9.04 3.04 9.27 

9 man 10021.64 10028.94 181.20 2 0 . 7 9  7 . 5 4  7 . 9 5  2.81 8 . 7 2  
10 m a n  10028.94 10036.24 2 5 2 . 2 8  2 5 . 5 5  7 . 6 8  11.06 3.50 9 . 8 7  

11 ROB 10036.24 10049.62 29 .23  8.07 7.21 1 . 2 8  1.19 3 . 6 2  

warning: m e  energy equation could not he halanced wirnin m e  specified number of iterations.  he 
program used critical depth for the water suriace and continued an with the calcularions. 

"amino: The enerov laas was areater than 1.0 it 10.3 mi, between the current and areuious cross - -. 
section.  his may indicate the need for additional cross secrrons. 

warninq: mrinq the standard are0 iterations, when the assumed warer surface was set equal to critical 
depth; the calculated wirer surface came back below critical depth. m i s  indicates that there 
is not a subcriiical answer.  he program deiaulred to critical depth. 

Profile #profile 2 

PO6 

LOB 
LOB 

3 108 
4 Chan 
5 Chan 

Right Sta 
I f L l  
9962.75 
9973.94 
9985.13 
9 9 9 2 . 4 3  
9 9 9 9 . 7 3  
10007.03 
10014.34 
10021.64 

W.P. 
i f r i  
7.74 

11.27 
l l 2 l  
7.31 
7 . 3 3  
7.31 
7 . 3 2  
7 . 3 4  

9 Chan 10021.64 10028.94 181.20 20.79 7.54 7.91 2 . 8 5  8 . 7 2  
10 Chan 10028.94 10035.24 252.28 25.55 7.68 11.06 3 . 5 0  9 . 8 7  

11 ROB 10036.24 10049.62 29.23 8.07 7.21 1.28 1.19 3.62 

warning:  he energy equation could not be balanced within the specified number of iterations. =he 
program used critical depth for the warer suriace and continued on with m e  calculations. 

warninci:  he enerav loss was areate? than 1.0 it 10.3 ml. between m e  current  and areuious cross -. 
section. =his may indicate the need far additional cross eeciions. 

warning: nuring the standard srep iterations, when me aaeumed warer surface was set equal to critical 
depm, the calculated warer surface came back below critical deprh. =his indicates that there 
is not a valid subcritical answer. m e  program defavlted co crrtical deprh. 

CROSS SECTION 

RIVED: CB 

FDS ofCline Creek Tn'butcrries, 
FCD 2005CO24, Work Assignment 2 
JE Fuller/Hydn~l<~gy & Geonr,,plrology, Inc. 



REaCH: Reacll 1 RS: 0.632 

,ND,lT 

Description: 
station Elevation ~ a ~ a  num= 2 5  

9ra  lev Sra =lev s t a   lev s t a   lev S L ~  zlev 
9413.45 2132.43 4916.16 2129.04 9 9 4 1 . 3 3  2 1 2 8 . 2  9 9 5 2 . 0 8  2127.9 9957.33 2127.87 
4963.96 2127.86 9968.44 2127.81 9 9 7 4 . 2 9  2126.71 9977.18 2126.3 9989.18 2123.96 

Mdnning8s n "aluee "urn- 
sca n Val sta n Val Sea " "a1 sra n Val 

9913.45 ,055 9936.16 .05 9 9 8 9 . 1 8  . 0 4 1  10005.7 0 6  

CROSS SECTION OUTPUT 

E.D. EleV l f i l  
Ye1 Head l f i l  
W.S. mev l f r i  
crir W.S. l i t )  
E.C. slope i f r l f r l  
Q Total l c t e l  
Top Width I f t i  
Ye1 Total I i t l s l  
Max Chl D p t h  IfLl 
Can" Total l c f s l  
Length Wrd. I ~ T I  
Mi?, cn El l i t 1  
alpha 
vrcrn m a s  i i r i  
C h E L O 8 6  l i t 1  

e 1 

Element 

Flow Area ieq it1 
~ r e a  i sq  irl 
Flow (cia1 
~ o p  Width i f t l  
iivg "el. i f r l s l  

Channel 
0.041 
9 8 . 4 4  

115.01 
115.01 

1345.10 
17.52 
11.70 
5.56 

13111.6 
17.93 
4.21 
49.30 
10.37 

1.77 

warning: The energy equation could not be balanced within the speoified number of iLeraLlons. The 
program used critical depth for me water surface and continued on with the calculariono. 

warning: u he energy lass was greater than 1.0 it 10.3 m 1 ,  between the current and previous cross 
8ecLion. This ma" indicate the need for additional crone sections. 

warning: ~ u r i n g  ihe atandard step iterations, when the assumed water surface was set equal LO critical 
depth, the calculated warer surface came back below critical depth. This indicarea that Lhere 
is nor a valid suboritical anewer. ?he program defaultea t o  critical depth. 

Pos Left SLa Right Sta Plow area W.P. Percent Hydr Velocity 
l i t 1  l i t 1  l c f s i  I B ~  E L I  l f t l  Can" Depthli t1 I f t l s l  

LOB 4928 .60  9 0 4 3 . 7 1  30.26 10.67 12.011 1 . 3 3  0.89 2 . 8 4  
LOB 4 . 7  9 9 5 8 . 8 9  103.89 26.32 15.15 b . 5 5  1.74 3.35 
LOB 9958.89 9 9 7 4 . 0 3  118.95 10.88 15.25 5 . 9 2  2.04 4.37 

4 LOB 9974.03 9989.18 4 5 0 . 3 0  5 4 . 7 3  15.61 20.19 4.27 7.11 
5 Chan 9 9 8 9 . 1 8  4991.68 151.9< 1d.98 2.56 7.19 5.49 10.94 
5 m a n  9991.68 9 9 9 4 . 1 9  192.78 16.57 2 . 5 9  8 . 4 6  5 . 6 2  11.64 
7 Chan 9 9 9 4 . 1 9  9946.69 217.82 17.53 2 . 5 2  4.55 7.04 12.35 

8 Chan 4996.69 9 9 9 9 . 1 9  2 2 6 . 8 1  18.10 2.53 4.95 7.23 12.51 
Chan 9999.19 10001.69 207.11 17.22 2 . 5 1  9.10 6 . 8 8  12.05 

10 m a n  10001.69 10004.20 183.31 15.99 2 . 5 1  8.04 6.39 11.47 
11 Chan 10004.20 10006.70 112.90 14.52 2.63 6.71 5 . 8 0  10.53 
12 ROB 10006.70 10015.16 191.20 32.04 9.51 8 . 1 2  3.62 5 . 0 5  
13 ROB 10015.56 10024.42 11.31 4 . 5 8  5 . 2 0  0 . 1 0  0 . 9 5  2 . 4 7  

Warning: The energy equation oould not be biilanced within the specified number of iterations. The 
program "eed critical depth for the warer surface and continued on with the oaloulations. 

warning:  he energy loem wee greater than 1.0 ft 10.3  mi. between the current and previous crotia 
oection.  hie may indicate the need for additional croes sections. 

FDS @Cline Creek Tribufcrrier, 
FCD 2005C024. Work Assijinnte,rr 2 



warning: ~uring the standard step iterations, when the assumed warer surface was s e t  equal LO critical 
depth, the caiculared w a t e r  surface came back belaw critical depth.  his indicates that there 
is not a amcritical answer. a he program defaulted ra critical depth. 

Profile "profile 2 

PO9 

LOB 
LOB 
LOB 
LOB 
"ha" 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

RlghZ sra 
( E L I  
444374 
4958.89 
9 9 7 4 . 0 3  
9989.18 
9991.68 
4994.19 
9996.69 
9999.19 
10001.69 
l0004.20 
10006.70 
10015.56 
10021.42 

W.P. 
( f t l  

1 2 . 0 8  
15.15 
1 5 . 2 5  
11.41 

2 . 5 6  
2 . 5 9  
2.52 
2.53 
2.55 
2 . 5 5  
2.63 
9-51 
5 . 2 0  

warning: m e  energy equation could not be balanced within the specified number of iterailans.  he 
~rwrarn used critical denrh for the water surface and continued on with the calculations. . . 

warning: The energy loss was greater than 1.0 ft ( 0 . 3  " , I .  between the current and previous cross 
section. This may indicate the need for addltlonal cross sections. 

warmino: mrino the standard stea iterations. when the assumed warer surface was set eaual to critical 
depm; the calculated w&er surface came back belaw critical depth.  his indicates that there 
is not a valid subcrrircal answer. The program defaulted ro critical depth. 

CROSS SECTION 

RIVER: CB 
PIEXCH: Reach 1 RS: 0.613 

INPUT 
Descliarion 

m n k  sta: =eft  night lengths: Lerc channel RrghL coeii canrr. ~ x p a n  
9981.9510008.97 1 6 6 . 2 4  118 .59  155.17 1 . 3  

CROSS SECTION OUTPUT PrOille itprofile 1 

E.C. Elev  l f t l  
"el Head (fLi 
W . S .  Ele" ifLi 
crii W.S. ( f t i  
E D .  S l o D e  ( fL/ f t l  

. . 
~in-ch ~1 ( f t i  2121.16 shear u w s q  i r i  1.61 4 . 2 8  1 . 5 6  
alpha 1.37 Stream Power I l b f i t  sl 9.241 4 9 . 8 1  8.27 
rrcrn ~ o a s  ( f t )  1 . 6 7  cum volume ( a c r e - £ L I  4 . 3 4  10.10 3 . 2 9  
C P E Loss ( f L )  0 . 1 6  Cum SA (acres1 2 . 2 1  1 . 7 3  1 . 5 6  

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. 

Warnlng: The velocity head has changed by more than 0.5 fL 10.15 m l .  This may indicate the need for 
addikional cross sections. 

warninq: The enerilv loss was srearer than 1.0 ft ( 0 . 3  mi. between the current and orevious cross .. 
section. Tnis may ineicate m e  need for additional cross sections. 

warning: ~uring the standard step iterations, when me assumed warer surface was set  equal to critical 
death. the calculated water surface came back below crirlcal deoih.  his indicates that there 
1s not a valid subcritical answer. The program defaulted LO critical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.C.  lev i i r )  
"el ~ e a d  i i r i  
W.S. Elev ( i t 1  
c r i ~  W.S. ( i t )  
E . G .  Slope (Et/Etl 
Q Total ( c f s )  
=on width i i r i  

2 1 2 9 . 5 5  Element 
1.56 WL. "-Val. 

2128.00  each  en. i fr i  
2128.00 F l o w  area (sa f t l  
0.011410 Area isq it1 

2280 .00  F l o w  i c i s l  
8 0 . 4 5  ~ o a  Width i ir i  

8 . 5 5  l i v g .  "el. (it/si 
6 . 8 4  ~ y d r .  Depth i f r i  

2 1 3 4 4 . 6  Conv. icfs) 
1 6 0 . 7 8  Wetted per.  ( f r )  

FDS of  Cline Creek Tribum~ier. 
FCD i 0 0 5 ~ 0 2 4 ,  Work Assijinment 2 
.IE Fuller/Hydrolojiy & Geomorphology, Inc. 



Mln Ch El I f t i  2121.16 Shear I l b l s q  f c )  1 . 6 1  4 . 2 8  1.56 
lilpna 1.37 streilm sower I I ~ / C L  a)  9 . 2 4  4 9 . 0 1  8.37 
FrcLn Loss I f L i  1 . 5 5  Cum Volume ( a c r e - F L I  3 . 8 0  10.11 3 . 1 9  
C h E LOBS 1 f L i  0 . 1 9  Cum S i i  (acres) 1.81 1.71 1.30 

warning: The energy equation could not be balanced WiLhl" the apeciiied numher oi iLeraLions. The 
program used critical depth for the water surface and continued on with me calcularione. 

Warning: The velacity head haa changed by more than 0 . 5  it ( 0 . 1 5  m i .  This may indicate the need for 
additional cross sections. 

Warning: The energy laaa war greater t h a n  1.0 it 1 0 . 1  m i ,  betweell the ourrenr and previous cross 
section.  his may indicate the need far additional cross sectiane. 

varning: mring me standard atep iterations, when the assumed water surface was set equal t o  critical 
depth, me calculated water surface came back below critical depth. This indicates that there 
in nor a valid subcritical anawer. The program defaulted to critical depth. 

PUS Left S t a  Right S t a  Flow area W.P. Percent ~ y d r  velocity 
I f L )  l f t )  l c f e l  1.4 i t1 i f t i  Con" D e p L h l f t i  I i L I a i  

1 LOB 9938.40 9 9 1 1 . 1 5  4 2 . 2 2  12.23 11.59 1.85 1.08 3.45 
2 LOB 4951.16 9 9 6 3 . 4 3  101.93 23.37 12.29 4.60 1.91 4.49 
3 LOB 9 9 6 3 . 4 3  9 9 7 5 . 6 9  111.82 2 4 . 8 8  1 2 . 4 0  5 . 0 8  2 . 0 1  4 . 6 5  

LOB 9975.69 9987 .91  368.98 4 9 . 9 3  1 2 . 4 4  15.18 4 . 0 7  7.39 
5 m a n  9987.91 9990.91 1 7 2 . 9 2  16.20 3.05 7.58 5 . 3 9  10.67 
6 Chan 9 9 9 0 . 9 1  9993.96 2 0 2 . 1 1  17.7V 3.05 8 . 8 7  5.92 11.36 
7 Chan 9993.96 9 9 9 5 . 9 6  229.99 1'1.17 1.03 10.09 5 . 3 8  12.00 
8 Chan 9 9 9 5 . 9 5  9999.96 2 5 0 . 8 2  20.17 3.02 11.00 6.72 1 2 . 4 4  
9 Ciian 9 9 9 9 . 9 6  10002.96 2 5 2 . 2 5  2 0 . 2 1  3 . 0 1  11.06 6.73 12.48 
10 Chan 10002.96 10005.P7 230.56 14.38 3.10 10.11 6 . 4 5  11.90 
II m a n  10005.97 10008.97 1 6 1 . 4 5  16.20 3 . 2 6  7 . 2 5  5.40 10.21 
I? ROB 10008.97 10020.18 1 4 3 . 8 8  2 6 . 8 1  12.21 6.31 2 . 3 8  5.36 

warning:  he energy equation could not he balanced ~ithin ihe epeciiied numher of iterations. ~ n e  
program uned critical depth for the warer surface and continued on with me ca~cula~ionn. 

Warning: The velocity head hae changed by more than 0 . 5  f t  I O l i  m i .  This may indicake the need for 
additional cross sectione. 

Warning: The energy lose wae greater than 1.0 ft 1 0 . 3  m l ,  between the current and previous cross 
seCLio". "'11is may indicate Lhe need for additional cross seciions. 

warning: ~uring the standard step iterations, when m e  assumed water euriace was net equal to critical 
depth, the calcuiared warer surface came b a c k  below critical depm. =his indicates that there 
is not a valid subcritical anewer. a he program defaulted to critical depm. 

PO6 Left SLa Right SLa Flow area W.P. Percent Hydr VelociLy 
I f t i  1 f ~ i  ICES) ~ l i q  i t 1  l f r )  con" D e p t h l i t i  i r r l s i  

I 108 9938.90 9951.15 4 2 . 2 2  12.23 11.19 1.85 1.08 2 . 4 5  
2 LOB 9951.15 9963.43 104.91 21.37 12.24 4 . 6 0  1.91 + . 4 4  
3 LOB 9953.41 91175.69 115.82 2 1 . 8 8  12.40 1.08 2 . 0 3  4 . 6 5  

4 LOB 9 9 7 5 . 6 g  9 9 8 7 . 9 5  368.98 49.93 12.44 16.18 4.07 7.34 
Chan 9 9 8 7 . 9 5  9 9 9 0 . 9 5  1 7 2 . 9 2  1 5 . 2 0  3 . 0 5  7 . 5 8  5 . 3 9  10.67 
Chall 9 9 9 0 . 9 5  9991.96 202.15 17.79 3.05 8 . 8 7  5 . 9 2  1 1 . 3 6  
Chan 9993.96 9996.46 2 2 9 . 9 9  19.17 3 . 0 3  10.09 6 . 3 8  12.00 

8 Chan 9 9 4 6 . 9 5  9 9 9 9 . 9 5  250.82 20.17 1.02 11.00 6 . 7 2  1 2 . 4 1  

9 Chan 9 9 9 9 . 9 5  10002.95 2 5 2 . 2 5  20.21 3.01 11.05 6.73 12.48 
10 Chan 10002.95 10005.97 230.56 19.38 1.10 l0ll 6 . 4 5  11.90 
I1 Chan 10005.91 10008.97 165.46 15.20 1.26 7 . 2 6  1 . 4 0  10.21 
12 ROB 10008.97 10020.38 143.88 2 5 . 8 5  12.24 6.31 2.38 5.16 

warning:  he energy equation could not be balanced within the specified number of iteratione. n i e  
program used critical depth tor the warer surface and continued on with the calculations. 

warning: m e  velocity head has changed by more than 0 . 5  it 10.15 m i .  ~ h i a  may indicate the need for 
additional croaa sections. 

warning:  he energy 10s. was greater than 1.0 it (0.3 m i ,  between the current and previoua cross 
aeciion.  his may indicate me need for additional cross sections. 

warning: nuring the standard arep iterations, when m e  assumed w a ~ e r  surface was set equal to orirical 
depth, the calculated warer surface came back below critical depth. This indica~ee that there 
in nor a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: C 8  
R E a N :  Reach 1 RS: 0.183 

INPUT 
neacrintinn: 

wanningvs n values nu,"= 3 
S L ~  n val sra  n val Sra n Val 

9893.88 , 0 5 5 3 9 8 2 . 5 9  . 04110007 .24  , 0 5 5  

FIX ofcl ine Creek Tribaiuries, 
FCD 2005C024, Work Assigntnenr 2 
JE: F~r l l e r /Hydml~~,~y  & Ceomoq~hoQgy. Inc. 



Bank S L a :  Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9982.5910007.24 181.48 1 6 8 . 2 8  157.18 . 1 3 

CROSS SECTION OUTPUT PrOiile #profile 1 

E.G. Elev I f L I  
"el Head ( E L )  
W.S. Elev i f t l  
c r r ~  W . S .  i i r )  
E.G. Slope IErIEtl 
Q Total (cis1 
TOP width i i r )  
"el rota1 IfLISl 
Max Chl Dpth l i t 1  
Conv. Total lcfsl 
~engih Wtd. (it) 
 in ch EI (it) 

Left 08 Channel Rlght 08 
0.051 0.045 0 . 0 5 5  

181.48 168.28 157.18 
156.78 133.87 40.15 

WL,  "-Val. 
Reach Len. I f t i  
F l o w  area lsq f i l  
area 1sq f L i  
Flow I C f S I  
Top Width IfLl 
aug. "el. IfLIsl 
~ y d r .  Depth l t r i  
Con" lcfsl 
Wetted Per.  I f L l  
Shear Ilblsq f L 1  
stream power l Ib / i t  si 
cum volume (acre- i t1  
cum S l i  (acres1 

alpha 
FrCrn Loss i f f )  
C P E LOSS i f t l  

warning:  he energy loss was greater than 1.0 ft (0 .3  mi. between me current and previous cross 
section.  his may indicate me need tor addrtlonal crass sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  =lev l i t )  
vel ~ e a d  i i r l  
W.S. =lev l i t1  
~ r i t  W . S .  i i r )  
e . c  slope i i r l i r ~  
o Total icisl 
~ o a  Width i i r i  

Element 
WL. n-Val 

Channel 
0.041 

Alpha 
FrCL" LOBS i i t ,  
C P E LOSS l i t1  

warning: The energy 1066 was greater 
section.  his may indicate 

Protile #prof i le  1 

than 1 . 0  f t  ( 0 . 3  m]. between t h e  current and  
me need for additional cross se~tions. 

orevious cross 

Right SCa 
i ir i  

W.P. 
i f t )  
5 . 2 8  

17.82 
17.86 
17.77 

3 . 5 ,  
3 . 5 3  
3 . 5 4  
3 . 5 2  

LO8 
LOB 
LOB 
LOB 
Chan 
CDan 
Chan 
Chan 
m a n  
Chan 
cnan 
ROB 
PlOB 
PlOB 

warning:  he energy laas was greater than 1.0 ft ( 0 . 3  m i .  between me current and previous cross 
section. This may indicate Lhe need for  additional ~ ~ 0 6 6  6ecLione. 

Proille #profile 2 

Right S t i  
l i t 1  
9929.16 
9947.11 

W.P. 
l i t1  
7.16 

17.82 
LOB 
LOB 
LOB 
LOB 

II cnan 
I2 ROB 
13 ROB 
14 ROB 

warning: m e  energy 106s was greater than 1.0 it (0.3 m ) .  between the current and previous cross 
eection. ~ n i s  may indicate the need far additional cross sections. 

CROSS SECTION 

FDS of Cline Creek Tribrrfuries, 
FCD 200.5C024, Work Assig,tmcnt 2 
JE FuNer/Hydrolo~y & Geomovhol<,gy, Inc. 



RIVER: C8 
REhCH: Reach 1 RS: 0.552 

INPUT 
mscriorion: 125 peek ilnakream of 10th Street 
station s leva ti on o a ~ a  num- 37 

SLB E I ~ Y  SLB E I ~ Y  S L ~   lev sea  lev sra  lev 
9 9 1 2 . 9 2 4  2 1 2 6 1 8 9 9 1 6 . 4 5 4  2126 '1923.924 2 1 2 5 , 4 8 9 9 2 4 , 4 1 4  2 1 2 5 , 4 4 9 9 2 4 6 0 4  2125.44 

Manning's n Value8 nu",= 3 
S L ~  n val sra n v a l  sra n val 

9912.924 , 0 5 5  9 9 8 7 . 8 4  .045 10018.7 , 0 5 5  

~ a n k  S L ~ :  left Rignt ~ e n g ~ h e :  &eft channel Right coetf conrr. Expan, 
9987.84 10018.7 2 5 5 . 2 1  2 4 7 . 1  2 3 8 . 9 1  1 3 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev i f t l  
Vel Head I f L l  
W.S.  EleV I f L l  
crit W.S. l f r i  
E.G. Slope I f L l f L l  
Q Total I c f a l  
Top Width i f t l  
"el Total Iftlei ~ ~ 

Max Chl DpLh I f L l  
Con". Total i c f e i  
Length WLd. l t t l  
Min Ch El l f t l  
Alpha 
FIcLn Loss i f L 1  
C 6 E loso i f L l  

Reach Len. l f t l  
F l o w  Area l s q  f t l  
Area I s 0  f L l  
Flow l c f s l  
TOP Width I ~ L I  
avg. "el. I t t l e l  
Hydr. Depth I f L I  
Con". l c f e l  
wetted per. l fr i  
Shear I l b l s q  f t l  
stream Power l l b / f L  a1 
Cum Volume ( a c r e - f L I  
cum Si i  i ac res1  

Channel 
0.011 

217.10 
1 6 4 . 3 9  
1 6 4 . 3 9  

1 6 3 1 . 8 2  
3 0 . 8 6  

9 . 4 3  
5.31 

1 6 3 7 5 . 6  
11.38 
3.25 

3 2 . 2 4  
9 . 0 4  
1.54 

Warning: The enerqy loes was greater than 1.0 f L  (0 .3  m i .  between the current and previaul; craos 
section.  hie may indicate the need for additional croaa sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G.  lev I ~ T I  2123.10 ~lernent ~ e f r  OB channel  night  08 
Vel  Head IFLI  1 . 3  W t .  " - V a l .  (1.051 0.045 0.051 
W . S .  EleY lftl 2122.19 Reach Len. I f L l  251.21 217.10 2 3 8 . 9 1  
crxr W . S .  I ~ L I  slow area i e q  f t i  52.68 161.05 6 4 . 5 6  
E.C. slope IFLIILI 0.010662 Area l s q  ELI 5 2 . 6 8  164.05 6 9 . 5 6  
Q Total (CIS1 2280.00 FlOW ICf.1 2 6 1 . 3 5  1 6 8 4 . 9 7  351.67 
TOP width ICLI 81.47 TOP widen i f t i  2 4 . 3 1  3 0 . 8 6  2 6 . 3 0  
"el ~otal I ~ L / ~ I  7 . 9 6  livg. "el. ~ i r l n i  4 . 6 2  1 0 . 2 7  1.06 
Max Chl Dpth I f L l  5 . 4 3  Hydr. Depth I f L i  2.17 5.32 2 . 6 4  

Con". Total l c f s l  22080.7 Con". lcFs1 2 3 5 5 . 8  16318 .1  3105.7 
iiengtn W L ~ .  ~ f t i  247.67 wetted per. I ~ L I  24.72 11.38 28.51 
 in ch EI l f t l  2 1 1 5 . 7 6  Shear l l b l s q  f L l  1 .42 3 . 4 8  1 . 6 2  
Alpha 3 Stream Power I I b I E r  m i  5 . 5 5  35 .75  8 . 2 1  
P I C L ~  LOBS I ~ L I  3 . 0  cum volume l a c r e - i r i  2 .80 9.23 2 . 8 6  
C h E Lo99 I f L l  0 . 0 1  Cllm SFI l a c r e e l  1.d4 1 . 5 4  1.15 

warning: =he energy loss was greater than 1.0 it 10.3 m ) .  between the current and previous oroos 
section. ~ h i a  may indicate the need for additional cross aec~iona. 

Profile #profile 1 

POB 

LOB 
LOB 
Cham 
Chan 
Cham 
Cilan 
Chan 
Chan 
cnan 
ROB 
ROB 
ROB 

W.P. 
l f t i  
9.68 

15.22 
4.51 
4 . 5 1  
1 . 4 7  
1 . 4 2  
4 . 4 2  
4 . 5 2  
4 . 5 2  

2 2 . 0 7  
22.03 

5 . 1 8  

warning:   he energy loas  was greater khan 1.0 it 10.3 m ) ,  between the current and previous cross 
neciion. m i s  may indicate tne need for additional cross sections. 

Profile #profile 2 

POJ  eft S L ~  night sra FIOW area W.P. ~ercent ~ y d r  velocity 
Iftl l i t 1  i c f e l  i s q  i t 1  l i t 1  con" D e p m i i r )  i f r l a i  

LOB 9 9 5 7 . 8 7  9 9 7 2 . 8 6  10.26 5 . 9 4  9.51 0 . + 5  0 . 6 4  1.73 

2 108 9 g 7 2 . 8 6  9Q87.84 2 3 3 . 1 1  4 6 . 7 4  15.22 10.22 3.12 4 . 9 9  

3 Chan 9 9 8 7 . 8 4  9992.25 178.76 1 9 . 8 0  1.51 7 . 8 4  4 . 4 9  9.03 

FDDS <$Cline Creek Trib~furies, 
FCfl  200.5C024. Work Assignment 2 
JE Fuller/Hydrology & Geumoq~ho/<~,qy, Inc. 170 



cnan 
Chan 
ROB 
ROB 

warning: energy lass was greater than 1.0 ft (0.3 mi, between m e  current and previous crass 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: CB 
REACH: Reach 1 RS: 0 . 5 0 5  

INPUT 
Descri~Lion 
Station Elevation Data num- 49 

sra =lev S L ~   lev s r a  mev sta  lev sra  lev 
9921.428 2123.114928848 2122339930.588 2121.979932668 2121.489935028 2120.97 

Manning8e n values n*m= 3 
sra  n v a l  sea n "a1 sta  n "a1 

9 9 2 5 . 4 2 8  , 0 5 5  9989.61 .04510009.41 .04 

Bank SLa: Left Right Lengths: Left Channel Right Coefi Contr. Expan. 
9989.6110009.41 219.58 215.5 213.06 1 .? 

Blocked ObBtruCtionS num- 
sea L sra R  lev 

10042.7610088l8 2124 

CROSS SECTION OUTPUT ~roiile $profile I 

E.G. Elev (fti 2120.19 Element Left 08 Channel Right OB 
"el Head IfLi 1.40 WL. n ~ V a l .  0.051 0.045 0 . 0 4 0  
W . S .   lev ( r ~ i  2118.80  each   en. i i r i  219.58 2 1 6 . 5 ~ 1 3 0 6  
crir W.S. (fti 
E.G. Slope (ft/fLl 
o Total icfsi 
TOP width (fri 
"el Total (tr/r;i 
Max Chl Dpch IfLi 
con". Total (cfsi 
~engrh ma. (fri 
xin ch EI (it) 
mpna 
FICrn LO55 ifti 

2118.80 n o w  ~ r e a  (iq iri 
o.017140 area 184 fri 
2280.00 Vlow icisi 
87.92 Top Width lit) 
8.73 A V ~  "el. (ir/si 
4 . 8 4  xydr. ~ e p t h  (it) 

17415.3 Conu. lcfsl 
216.24 Wetted per.  ifti 

2113.96 Shear (lwsq iti 
1.18 Stream Power lIb/£L si 
3.30 cum volume (acre-fri 
a o a  cum sa [acres) 

warning: =he energy equation could not be balanced within m e  specified number of iterations. m e  
program selected the water surface that had the least amount of error between computed and 
?+rn>mcii valllps ~ - - ~  -~ 

warning: ~ h e  energy loss was greater than ~ . a  tr  (0.3 mi, between m e  current and previous crass 
section. This may indicate me need tor additional cross sections. 

warning: ~uring me sranda& step iterations, when the aeeumee. water surface was set equal to critical 
depth, ~ n e  calculared water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTDUT Profile #profile 2 

E.G. Elev Ifti 
Vel Head Ifti 
W.S. Elev IiLI 
crir W . S .  (fti 
E.G. Slope lfL/fLi 
Q Total (Ct61 
Top Width IfLi 
ver Total (ftis] 
Max Chi Dpth IfLi 
Con" Total lcfsi 
~ength wed, ifri 
i in cn ~1 itti 
alpna 
Frctn Lass i f t l  

Element 
WL .  n-vai 
Reach Len. ifti 
n o w  area (sq f r )  
hrea isq iri 
Flow lcfsl 
Top Width (it) 
~ l v g  "el. (it/=) 
Hydr Depth (it, 
Con", icfsi 
Wetted Per, ifti 
Shear (Ib/sq it, 
Stream Power ilb/it 
cum volume (acre-fr 

Channel 
0 . 0 4 5  

216.50 
8 7 . 3 4  
8 7 . 3 4  

11107.30 
15.80 
11.53 

Cum SA (acres) 

warning:  he energy equation covld nor be halanced within me specified number ai iterations. i he 
program selected the water surface that had m e  least amount of error between computed and 
assumed values. 

warning: The energy loss was greater than 1.0 i L  10.3 mi, between the current and previous cross 
6eCLiOn. This may indicate the need for additional crass sections. 

I;DS ,fCline Creek Tributcmvies, 
FCD 2005C024, Work Assignntent 2 
JE Fuiler/Hyd,alogy & Geumorpholr~gy, Inc. 



warning: nuring the arandard step iterations, when the aesumed water surface uae set equal to critical 
depth, the calculated warer surface came back below critical depth. ~ b i o  indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

PO8 

LOB 
LO8 
LOB 
LOB 
Chan 
cnan 
Chan 
CDan 
Chan 
Chan 
Chan 
ROB 

W.P. 
I f t i  
6 . 6 2  

12.94 
12.86 
12.84 
2.93 
2 . 8 9  
2.83 
2.81 
2 . 8 5  
2 . 8 6  
2 . 8 5  

21.56 

warning; The energy equation could not be balanced within the specified number of iterations. The 
program oeleo~ed me surface rnar had the ieanr amount of error beeween computed and 
annumee values. 

warning: energy loss was greater than 1.0 ft 1 0 . 3  m i .  between m e  current and previous crass 
section.  his may indicate the need for additional croas aectionn. 

warning: ~uring the ~tandard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water nurface came back below critical depth.  hie indicates rnai  there 
is not a valid subcritical anawer. The program defaulted to critical depth. 

Pos LefL SLa Right Sta Flow Area W.P. Percent Hydr 
I ~ L I  ifri ICES) 1.q FLI  i f r i  conv ~ e p m i f t )  

I LOB 9 9 1 8 . 2 7  9951.10 12.26 4 . 6 8  6 . 6 2  0 . 5 4  0.72 
2 LOB 9951.10 9963.94 171.53 2 9 . 7 8  1 2 . 9 4  7 . 5 2  2.32 
3 LOB 9953.94 9 9 7 6 . 7 7  282.68 40.03 12.85 12.40 3.12 
4 LOB 9 9 1 6 . 7 7  9989.61 110.79 44.03 12.81 14.51 3 . 4 3  

Chan 9989.61 9 9 9 2 . 4 4  114.72 11.02 2.93 1.01 3 . 9 0  
m a n  9 9 9 2 . 4 4  9995.27 152.79 13.01 2.89 6.70 4.60 

7 Chan 9995.27 9998.10 163.31 11.43 2.83 7.16 4 . 7 1  

8 m a n  9998.10 10000.92 166.33 13.58 2.83 7 . 2 9  4 . 0 0  
9 Chan 1000092 10003.75 158.11 13.22 2 . 8 5  6 . 1 3  4 . 6 7  
10 Cham 10003.75 10006.58 135.16 12.09 2 . 8 6  1.97 4 . 2 7  
I1 Cham 10005.58 10009.41 115.87 10.97 2 . 0 5  5 . 0 8  3.88 
12 ROB 10009.41 10040.21 475.42 55.32 2 1 . 6 6  2 0 . 8 5  2.39 

~arning:  TI^ energy equation could nor he balanced within the specified number of lteratione. The 
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

warnino:  he enerov lass was qreater than 1.0 it 1 0 . 3  m l .  between the current and previous cross .. 
nection. This may indicate the need far additional cross seckions. 

~arning: ~ u r i n g  m e  standard s tep i~erailone, when the assumed mter  surface was net  equal to critical 
deoth, m e  calculated warer surface came back below critical death.  his indica~ee Lhar there 

a valid subcritical answer. The program defaulted Lo cr;lical depth. 

CROSS SECTION 

RIVER: CB 
REX": Reach 1 RS: 0.461 

Elev SLa 
2115,59973,721 

2109139999.681 
2111.0510018.19 
2111.2010065.43 

St= Elev SLa 
9945.661 2118.639951.291 
9984.82 21109984.821 

10008.87 2110.3410014.17 
10051.63 2111.6210051.66 
10085.42 2115.82 

Bank Sra: Left Right lengths: Left Channel Right Coeff Contr. Expan 
99848210008.87 291.04 281.58 284.19 .I . 3  

CROSS SECTION OUTPUT Profile Wprafile 1 

E.C.  lev i iri 
"el ~ e a d  i f r i  
W.S. Elev l f t l  

Element 
WZ, n-Val 
  each   en. l f r i  
Flow area l s q  f t l  
Area 1sq f L l  
Flaw l c f s l  
Top Width I f L I  
a"% "el. I f L I n l  
Hydr. Depth I f L l  
Con". l c f e l  
Wetted Per. I f L l  
shear I I b I s q  it1 
Stream Power I l b l f t  s1 

Channel 

C I - i t  W.S. I f L l  
E.O. Slope I f L I f L )  
0 Total l c f o l  
TOP widen I ~ L I  
V e l  Total I f L I s l  
Max Chl OpLh I f L l  
Con". Total l c f a l  
~ength Wtd. I ~ E I  
Min Ch El I f L l  
m p n a  

FDS of Clirtc Creek liibutaries 
FCD i00.7~024, work ~ s s i g n i c n f  2 
Jl? Fuller/llyo'mlo~y & Geonto,pholr~fiy, Inc. 



F ~ C L ~  LOSS ! i t 1  3 . 6 2  cum volume ( a c r e - i t )  2 . 4 9  7 . 8 1  2.12 
C h E Lo99 l f t l  0 . 0 3  Cum SA ( a c r e s 1  1.51 1 . 2 9  0 . 9 9  

warning: l he energy equation could not be balanced within the specified number of iterations. The 
program selected the warer surface that  had the leaat amount of error herween computed and 
a=sumee values. 

~al-ning: energy loas was greater than 1.0 it 10 .3  m). herween me current and previous cross 
section. This mav indicate the need f a r  additional cross sections. 

warning: During the standard step iterations, "hen the assumed warer suriace was set equal to critical 
depth, the calculated warer surface came back below criircal depth. =his indicate= that there 
is not a valid nubcritical answer. n he program defaulted to critical depm. 

CROSS SECTION OUTPUT Profile #profile 2 

E . C .  Elev ifL1 2115.76 Element Left 08 Channel Right OB 
Y e l  Head 1fLl 1 . 4 4  WL. n-Val. 0.060 0.045 0.040 
W.S.  Elev ifL1 Zil4.32 Reach Len. ifLl 2 9 1 . 0 4  283.58 284.19 
CriL W.S. 1fLI 2 1 1 4 . 3 2  Flow Area 164 it1 41.05 1 2 1 . 9 5  102.86 
E.C.  lone f f ~ l f t i  0.013653 Area i s 0  it1 4 1 . 0 5  121.91 102.86 
Q Total i c f s l  
Top Width ifL1 
"el Total 1fLI.I 
Max Chl Dpth !it1 
COnv Total i c f s l  
length wed. !it) 
Mi" Ch E l  (it1 
alpha 
FrCrn 1066 ! i t)  
C h E LOSS l i t 1  

Z Z B O . 0 0  Flow ICISI 206.12 1 3 7 2 . 2 7  701.61 
93 .47  TOP Width i i t l  17.31 24.05 52.07 

8 . 5 8  AVO. "el. i i t / s i  5 . 0 2  11.25 6 . 8 2  . . 
6 . 2 0  Hydr. Depth i f t l  2 . 3 7  1.07 1.98 

14512.6 Conv. !cis1 1764.0 11711.1 6004.5 
2 8 4 . 2 5  Wetted per ,  !it) 1 7 . 9 6  2 1 . 4 8  5 2 . 2 2  

2108.12 Shear llb/sq fLl  1.91 4 . 2 5  1 . 6 8  
1.26 Stream Power !Ib/fT i l  9 . 7 8  4 7 . 7 7  1 1 . 4 5  
3 . 6 2  Cum Volume ( a c r e - f t l  1 . 9 0  8.00 2 . 1 3  
0.03 Cum S i i  ( a c r e s 1  1 . 0 8  1.29 0 . 8 3  

warning;  he energy equation could not be balanced within m e  specified number or iterations. m e  
program selected the warer surfsce that had the least amounr of error between computed and 
assume* values. 

warning: The energy loss was greater than 1.0 r t  10.3 rnl, between the current  and previous cross 
section. This may indicate the need for additional cross sections. 

warning: ~uring the r~andard srep iterations, when me aaaumed warer surface was set equa l  to critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted Lo crrtical depth. 

Prorile #profile I 

PO= ~ e i r  ~ r a  ~ighr ~ t a  n o w  ~ r e a  . Percent Hydr 
i f t l  1fTl i c i s l  i s q  f t l  l i t 1  Con" Depth i fc l  

LOB 9061.93 9 9 6 9 . 5 6  0.60 0 . 5 8  2.16 0 . 0 3  0.28 
2 LOB 9969.56 9977.19 4 0 . 2 6  12.15 7 . 9 2  1.77 1.59 

LO8 9977.19 9984.82 161.25 28.31 7 . 8 8  7.25 1.71 

Cham 
Cham 
cnan 
m a n  
Chan 
ROB 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within m e  specified number of iterations, m e  
program selected me warer surface that nad  he least amount of error between computed anb 
assumed val"e6. 

Warning: The energy 1066 wag greater than 1.0 f i  10.3 ml.  between the current and previous cross 
section. Thia may indicate the need for additional cross seclrons. 

warning; ~uring the standard srep iterations, when the assumed warer surface was set equal to critical 
depth. the calculated warer surface came back below critical depth. This indicates that there 
IS not a valid subcritical answer. The program defaulted to critical depth. 

Profile #profile 2 

POE ~ e i r  ~ r a  niilnr s t a  n o w  area W.P. ~erceni wvdr 

LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
man 
Chan 
Chan 
Cham 

I1 ROB 10008.87 10024.38 4 3 4 . 6 9  5 2 . 4 7  15.56 19.07 3 . 3 8  
12 ROB 10026.38 10039.89 208.92 3 3 . 8 1  15.56 9.16 2 . 1 8  
I 3  ROB 10039.89 iOOiS.40 5 5 . 5 2  1 1 . 4 3  1 5 . 5 5  2 . 4 8  0.99 
14 ROB 10055.40 10070.91 1.49 1.15 5.55 0.07 0.21 

warning: The energy equation could not be balanced within the specified number of iLeraLions. The 
program selected m e  water surface that had the least amount of error between computed and 
aSSume0 values. 

warning: The energy lass was greater than 1 . 0  it (0.3 mi. between t h e  current and previous cross 
BeCLion. This may indicate the need *or additional CT066 becrione. 

Warning: nuring the standard step iterations, when me aosurned warer surface was s e t  equal to critical 

FDS ($Cline Creek Tribuhrrieies, 
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depth, Lhe calculated water surface came back below critical depth. T h i n  indicates that there 
is a "aid subcritical answer. m e  program aeraulred to orrrxcai depth. 

LLTERIIL STRUCTURE 

RIVER: CB 
REIICH: Reach 1 RS: 0.413 

INPUT 
Description: Circle Mountain Road Ouerilow. 
Lateral eLructure position = Right overbank 
~isrance from u~srream IS = o 
Decklnoadway ~ihth 20 
weir coefficient z 
Weir Flow Reference = Water Surface 
Weir Embankment CWrdinafeE nUm = 27 

stil = lev  sea  lev sra mev ~ r a   lev sra  lev 

0 2115.82 3.74 2111.63 4 . 7 8  2111.6 2 7 . 0 5  2 1 1 4 . 8 5  2 9 . 1 9  2114.78 
5 0 . 4  2114.1 53.64 2 1 1 4 . 0 4  7 . 9 4  2 3 . 5  71.4 2113.41 9 5 . 0 4  2112.97 

98.14 2112.9 1 1 8 . 6 3  2112 .52  1 2 0 . 7 4  2 1 1 2 . 4 8  112 .82  2112.16 1 4 3 . 2 4  2112.15 
148.15 2112.1 150.81 2112 .01  1 1 1 . 9 2  2111.98 165.83 2111.72 1 6 6 . 5 7  2111.71 
188.5 2111.3 190.07 2111.26 211.66 2110.93 2 1 3 . 3 9  2110.9 224.2 2110.76 

224.75 2110.8 284.19 2109.15 

CROSS SECTION 

RIVER: C8 
REACH: Reach 1 RS: 0 . 4 1 0  

INPUT 

Bank Sta: Left Right lengths: left Channel Right Coeif Contr. Expan 
9586,9710017.32 189 162.22 94.311 . 3  .5 

CROSS SECTION OUTPUT Profile "profile 1 

W.S. %lev i f t i  
crir W.S. l i t )  
E.D. Slope litlit1 
Q Total ic fs l  
Top Width l i t 1  
"el Total iit/sl 
  ax ~ h l  ~ p t h  ( f r i  
Conv Total icfai 
Length Wcd. ( I t 1  
Min Cli  E l  l i t 1  
Alpha 
FTCLII LOLIO i f r i  
c h B  LOB^ i f r i  

Element 
WL. " - V a l .  
Reach Len. I f t i  
Flow Area (sq  f i l  
Area (sq  it1 
Flow ic fs l  
TOP width ( i t )  
avg. "el. i r t l r i  
Hydr. Depth l i t 1  
Con". lcfal 
wetted per, l i t )  
shear I lb lsq  it1 
streat!? Power l l b / f t  sl 
cum volume ( ac r e - f t l  
cum Sil (acres1 

Channel 
0 . 0 4 5  

162.22 

warning: ~ n e  energy equation could nor be balanced within rile specified number of iterations.   he 
program used critical depth for the warer surface and continued on with the calculations. 

warning; m e  croes-section end points had ra be extended vertically for rile computed warer surface. 
warning: m e  velocity head haa changed by mare than 0 . 5  ft ( O . E  mi. n i i e  may indicate the need far 

additional crase sections. 
Warning: The energy lass was greater than 1.0 It 10.3 m i .  between the  current and previoua croae 

section. ~ b i a  may indicate the need for additional arose tiections. 
warning: nuring the standard step irerariona, when the assumed water surface waa s e t  equal to critical 

depm, the calcu la ted  warer surface came back below critical depth. ~ h i a  indicatee that there 
is not a valid subcritical answer. The program defaulted Lo criLioal depth. 

CROSS SECTION OUTPUT Protile #prof i le  2 

E.D. Elev i f t l  
Ye1 Head l i t 1  
W.S. mev l i t 1  
crir  W . S .  l i t 1  
E.C. slope i f r l i r i  
Q Total 1cia1 
Tap Width l f r l  
v e l  Total i r r l s l  
Max Chl DPfh l f t i  
Con". Total l c f e i  
Length wtd, i f t i  
Mi,, Ch E l  l f t i  
Alpha 

Element L e f t  08 
WL, n-Vil l .  0.0+5 
ReaOh Len. l i t 1  189.00 
n o w  .area isq it1 2 0 . 3 6  
iirea isq i t ]  20.36 
Flow ICES1 1 2 5 . 5 4  
Top Width l f t 1  9.92 
R V ~ .  "el, i f r l a i  6.17 
Hydr. Depth 1ft-i 2.05 
Conu, l c i s i  1149.1 
Wetted Per. i f t i  10.74 
Shear i i b l sq  f t l  1 . 4 1  
stream Power iIb1iL 61 8 . 7 1  



FrcLn LOSS lfL1 1.34 Cum Volume (acre-Eti 1.70 7.05 1.66 
C f E LO66 ifti 0.45 Cum S& (acres) 0.94 1.11 0.58 

warning;  he energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth far the warer surface and continued on with tne calculationm. 

~arning: m e  cross-section end polnrs had ra be extended vertically for the computed waier surface. 
warn~nq:  he velocity head nas cnanqed by more than 0 . 5  it (0.15 mi. ~ h i a  may indicate the need for - ~ 

additional cross sections. 
warning: ~ i l e  energy lase was greater than 1.0 t r  ( 0 . 3  mi. between the current and previous cross 

This mav indicate the need for addi~ionai crass sections. 
warning: ~uring m e  standard step iterations, when the assumed warer surface was aet equal to critical 

depth, the calculated warer surface came back below critical depth. This indicates that rnere 
ia nor a valid subcritical answer. =he program detaul~ed to crirrcal depth. 

POS left ~ t a  night sta FLOW area W.P. ~erceni ~ y d r  ve~aciry 
ifti ifel (cis) (sq fti (frl con" ~eprh(iri (iris) 

LOB 9974.84 4480.91 8 . 3 0  3.07 6.17 0.36 0.80 2 . 7 0  - ~ -  

LOB 
Chan 
cnan 
cnan 
Chan 
Chan 
Chan 
Cham 

10 ROB 10017.32 10022.39 114.88 15.74 5.19 1.04 3.11 7.30 
II ROB 10022.34 10027.46 5 5 . 4 3  10.09 5.19 2 . 4 3  1.94 5 . 5 0  
12 ROB 10027.16 10032.53 4 1 . 8 4  6 . 6 8  1.08 1 . 8 4  1 . 3 2  6 . 2 7  
13 ROB 10032.51 10037.60 2 5 . 4 6  4 . 9 6  5 . 0 8  1.12 0.98 5 . 1 4  
I4 ROB I003760 10042.67 11.50 3.18 5 . 5 4  0 . 5 0  0 . 6 3  3.61 

warnins: w he enera" eijuarion could not be balanced within the s~ecified number ai iterations. *he 
program ;iea.crirlcal depth for the water suriace and continued on with m e  calculations. 

warnang:  he cross-section end points had LO be extended vertically for the computed warer surface. 
warnin-: w he velocitv head has chancled bv more than 0.5 it 10.15 mi.  him may indrcate the need for . . 

additional cross sections. 
werning: Tne energy loss was greater than 1.0 it (0.3 mi, between the current and previous crass 

section. This may indicate the need for addiilonal cross sections. 
warnmg; curing the step iterations, when the assumed warer surface was set equal to critical 

depth. the surface came back below critical depth.  his indicates that there 
Is a valid subcritical anewer. a he program defaulted to critical depth. 

cnan 9986.97 ~~~~ 

cnan 
cnen 
Chan 
Chan 
Chan 
cnan 
ROB 
ROB 
ROB 
ROB 
ROB 

warnma: w he enerav eauarion could not be balanced within the soeclfied numher of iterations. i he -. . 
program used critical depth for m e  water surface and continued an with the calculations. 

warning:  he crass~secrian end points had LO be extended vertically for the computed water surface. 
warning: me head has changed by more than 0 . 5  ft (0.15 mi. =his may indicate the need for 

additional cross sections. 
warninq: ~ n e  enerqy loss was qreater than 1.0 it (0.3 m). herween m e  current and previous cross .. 

section. ~ h i a  may indicate the need far additional cross sections. 
warning: nuring the standard step iterations, when the assumed water suriace was set equal to critical 

deoth, the calculated water surface came back below critical aegm. This indicates rnar rnere 
is'nor a valid subcritical answer. m e  program aeiaulred LO critical depth. 

IATERFIL STRUCTURE 

RIVER: C8 
REWH: Reach I RS: 0.395 

lNPUT 
oescription: Circle Mountain noaa Overtlow 
Lateral B L r U C L U r E  DOSlilO" = Right Overbank 
~isrance from  psir ream is = o 
DeckIRoadway Width 20 
weir CoefircienL 
weir plow ~eierence = water surface 
Weir Emhankmeni Coordinates num = 

S L ~  =lev sra =lev s t a  =lev Sra  lev Sra =lev 

weir crest shape -  road crested 
FDS of Cline Creek Tributaries. 



CROSS SECTTON 

RIVER: CB 
REACH: Reacll 1 RS: 0.379 

INPUT 
Description: Upstream Cc0815 section at Circle Mountain Road. 
cross neoz1on 

geollletry provided by Flood ConLrol District of Maricopa CounLy 
survey, see TDN, Section 3 .  

do degree skew projection ueing COS 
40=0.809 wao applied manually and noriaonrill adjuotmenr ai +1410 
feet  made to each station eo station 10,000 is on nydraulic base 
l i n e  shown on work map. 

stat ion ~ l e v a ~ i o n  ~ a i a  num= 17 

~ a n k  S L ~ :  left Right ~engkhr:  l i e t ~  channel Right coeii conrr. ~ x p a n ,  
9977.8110020.32 232 231.77 2 4 1  . 3  . 5  

CROSS SECTION OUTPUT Profile #profile 1 

E . C .  Elev ! i t 1  
Ye1 Xead !fLl 
W.S. Elev ! i t 1  
Crib W.S. ! £ t i  
E.C. slope l i r / i r i  
(I Total ! c m i  
TOP Width i f t i  
"el Total i f t l s i  
  ax chi oprli !st1 
con". Total !c fe i  

Channel 
0.050 

234.77 
306.34 
1 0 5 . 3 4  

2245.11 
42.51 

7 . 3 3  
7.21 

2 8 4 0 1 . B  
Length WLd. ! i t 1  
Win Ch E l  lfLl 
*loha 

CROSS SECTION OUTPDI Prof i le  "profile 2 

E . G .  Elev IfLl 
"el Head l i t 1  

Element 
WL, "-Val. 
Read1 Len.  IfLl 
F l o w  Area !sq fLl 
Area !oq fLl 
Flow !CfBl 
TOP width ! ~ L I  
avs. "el. ! f t / s l  
Hydr. Depth ! £ t i  
Con". l c fe l  
Wetted Per.  !fLl 
Shear l lb / sq  f t l  
stream Power ! lb/ft  a1 
Cum Volume l a c r e - f t ,  
Cum SR !acres)  

Lett  OB Channel Ri9hL 08 
0.031 0.040 0.025 

232.00 2 3 4 . 7 7  2 4 1 . 0 0  
4.51 3 0 6 . 3 6  1 . 3 1  
4.51 3 0 6 . 3 6  3 . 3 1  

2 6 . 6 6  2 2 4 6 . 0 8  7 . 2 6  
12.47 4 2 . 5 1  10.37 
2.79 7.33 2.14 

W . S .  E l e v  IfLl 
crit W . . ,  lfLl 
E.D. Slooe lfLIfL1 

POS ~ e f r  era night s t a  PIOW nrea W.P. percent ~ y d r  veloci ty  
l f i l  ! f r i  ! c f s i  !sq f t )  ! i t 1  con" Depth!it l  ! i t / e l  

LOB 9 9 1 2 . 4 7  4 4 7 7 . 8 1  2 6 . 6 4  9 . 5 4  12.58 1.17 0 . 7 7  2.79 

m a n  
Chan 
ROB 
ROB 

POD  eft a t a  Right sta n o w  area W.P. Percent ~ y d r  veloci ty  
! f r i  l f t i  ( c f s l  !sq f t i  l f t l  con" Depthift i  !tr/al  

LOB 9 9 5 2 . 4 7  9977.81 26.66 9 . 5 5  12.18 1.17 0.77 2 . 7 9  
2 Chan 9977.81 9 9 8 3 . 8 8  219.72 43.31 12.44 9 . 6 4  1 . 1 3  5 . 0 7  
3 Chan 9983.88 9989.96 151.41 43.09 6.07 15.41 7.10 8.16 
4 ~ h a n  9989.96 9996.03 357.38 41.53 6.07 15.67 7.17 8.21 
5 Chan 9996.01 1 0 0 0 2 . 1 0  155.15 44.17 6.07 1 6 . 0 6  7 . 2 1  8.29 
6 m a n  10002.10 10008.17 154.67 44 .05  6 . 0 7  15.94 7.25 8 . 2 8  



m a n  10008.li 10014.25 362.88 a . 9 3  6.07 11.92 7.23 8 . 2 6  
Chan 10014.25 10020.32 223.87 11.26 12.77 9.82 7.29 1.06 
ROB 10020.32 10029.70 7.24 2 . 2 7  9 . 4 0  0.32 0 . 3 5  2.21 
ROB 10020.70 10019.08 0 . 0 2  0 . 0 4  0.99 0.00 0 . 0 4  0 . 5 0  

CULVERT 

RIVER: C8 
REIICH: Reach 1 RS: 0.317 

INPUT 
Description: con-Arch at Circle Mounrain Road, Average maximum surveyed arcn 

height = 4.9 feet. Average span = 2 6 . 7  feet measured across head 
walls (at skew angle). average surveyed length - 210.75'. skew = 
40 degrees. Skew applied Lo culvert and upstream and downstream 
Cr088 seCLion6. Equals COG 40 degrees 10 .809 )  multiplied by 
stationing. 

Distance from Upstream YS - 3.74 
Deck/Roadway Width = 228 
Weir Coefficient = 2.6 
upstream Decklnoadway Coordinates 

nun= 23 
Sea HI Cord LO Cord Sta Hi Cord Lo Cord Sta Hi Cord lo Cord 

9889.89 2108 2088 4892.21 2 1 0 1 . 6 5  2088 9893.84 2107.16 2 0 8 7  
9 8 9 9 . 0 5  2107.15 2 0 8 7  9 9 0 6 . 1 2  2105.9 2 0 8 7  9910.16 2106.8 2 0 8 7  
9913.02 2106.75 2 0 8 7  9 9 2 4 . 4 1  2105.93 2086 9 5 2 1 . 3 8  2105.83 2086 
9 9 3 2 . 4 7  2105.5 2086 9932.6 2105.5 2 0 8 6  9932.66 2105.49 2 0 8 5  
91133.68 2105.42 2081 9438.77 2104.74 2 0 8 5  9 9 4 0 . 7 2  2104.47 2084 
9 9 4 5 . 4 7  2103.9 2084 '1946.04 2103.79 2084 9987.6 2103.59 2084 
9973.02 2103.85 2084 9977.45 2103.89 2084 9977.81 2104.89 2084 

10022.75 2104.97 208110148.31 2107.17 2087 

Manning,s n Values nun= 
sra n val ~ t a  n v a l  sca n val sra n val 

9851.1 , 0 5 5  9901.36 , 0 3 5  9977.81 051002032 , 0 2 5  

~ a n k  S L ~ :  Lieit nigiir caeft contr. ~xpan. 
9977,8110020.32 . 3  .5 

Dormstream OecklRoadway Coordinates 
n,,m= >a 

Bank Sta: Lieit Right  Coeff Conir. Expan. 
4980161002307 . 3  5 

Downstream Embankment side slope 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow - . 9 5  
Elevation .L wnicn weir flow bemias 
Energy head used in spillway design 
Spillway neignt used in design 
weir crest shape = Broad Crested 

Culvert Name Shape Rise SDan 
CulverL #I consoan arc,, 4 . 9  20 
FHWL~ Chart ~ ~ C s p a n / x i s e  rat io  approximate 4:1 
FHW* Scale # 2 - 45 degree wing wall angie 
Solution CriLeria - Highest U.S. EC 
culvert upsrrm ~ i r t  ~iengrn ~ o p  n ~otrorn n Depth slocirea ~nrrance LO-a coei ~ ~ i r  ~ o e ~  coef 

5.71 230.71 ,011 ,011 0 2 1 
Uostream Elevation = 20g8.17 

centerline starion = 9 9 8 8 . 4 5  

FDS of Cline Creek Tn'buhrries, 
FCD 2005C024, WorkA,~.sijinmenr 2 
JE FuNer/IIydr~,lo,~y & Geomo,phology, Inc. 



Culvert Name Shape Rice Span 
Culvert U2 Connpan Eiroh 4.9 20 
FHWA Chart U 6 1  SpaniRise ratio approximate 4:l 
FHWa Scale u 1 45 degree wing wall angle 
Solution Criteria - Highest U.8. EG 
culvert upsrxrn ~ i s t  ~ e n g ~ h  T~~ a o ~ ~ o m  Deprli mocked ~ntrance ~ , o s s  coef E X ~ L  Lons caet 

3.41 230.75 ,011 ,011 . Z  1 
Ugsrream Elevation = 20911.21 

Centerline Statlo" = loolo ~ ~ 

Downstream Elevation - 2096.93 
Centerline Station = 10012.1 

CULVERT OUTPUT p ro f i l e  spraiile 1 culv aroup: Culvert Ill 

U Culv Group ic is i  
u Barrela 
0 Barrel ic fs i  
n.o us. i i r i  
W . S .  US. ifLi 
E . C .  DS i t t i  

CUl" Full =en i f t i  
culv vel OS i f t / a i  
culv "el oS iFr/si  
Culv I"" 11 UP i f t i  
Culv in" 11 Dn i f t i  
CUlV FlCLn 55 ( E L )  
culv ~xit Loss i f t l  
CUlV EnLr LOSS I f L i  
0 weir (c is1  
weir SLa IfL i f L i  
weir SLa B9L ifLi 
weir Submer9 

culv ws rnler iiri 2103.07 weir i ax oepth i fc i  1.99 
culv ws outlet i i r i  2099.77 weir ~ l v g  ~epih l f ~ i  1.10 
culv N ~ I  Depth i i r i  2 . 9 4  weir now ~ r e a  inq f ~ i  94.54 
C Y l v  C r L  OepLil i f t i  4.00 Min E l  Weir Flow i f t i  2104.25 

~ o t e :  ~ ! l e  flow in the is s~gercrirical. 

CULVERT OUTPUT ~roiile tiprofile z culv oroup: culvert 111 

Q mi" Group 1cta: 
U Barrels 
a sarrel ic ia i  
E.D. U S ,  i E L i  
W . S .  U S ,  i f r i  
E D .  DS i f t i  

culv ~ u n  Len lfri 
CUl" "el US ifL/sl  
culv "el DS iEt/sl  
""1" I"" I1 UP 1fCi 
culv 6 1  ~n i t r i  
CULY F ~ C L O  Ln l f r l  
C U ~ V  E X ~ L  Lone i f t i  
CUlV EnLI Loss (fT1 
0 weir ic fs l  
weir sra L€L l f t l  
weir sra R ~ L  l f ~ i  
weir Submers 

culv ws r n i e r  i f r i  2103.07 weir M ~ X  ~epth I f t i  1.99 
CYIY ws outlet i i t i  2044.77 weir. iivg ~eptn i f t i  1.10 
C Y ~ Y  ~ 1 n 1  mpth i i r i  2 . 9 4  ~ ~ i r  n o w  Area isq t t )  96.54 
CYIV crt ~epth i i r i  4 . 0 0  i in EI weir FLOW i t t i  2104.25 

mte; me now in me culvert ia entirely suge rc r i t i c a l .  

CULVERT OUTPUT Profile #profile 1 Culu Group: CulverL  U2 

o CYIV DIOUI) I C ~ S I  1001.92 culv p u n   en i f t i  

. . 
W.S. US. i f t i  
E . G .  OS i f t l  
W.S. DS ifL1 
~ e l r a  EC l f r i  
Delta WS i f i l  
E . C .  IC i f t l  
E.G. OC lrL1 
Culvert Control 
culv ws Inlet ( £ t i  
C Y ~ Y  ws ourlet l f r i  
CUlV NIn1 Depth i f t i  
Culv C r L  Depth i f t i  

Culv I"" tl on i f t i  
CUlY FrCLn L B  i f i i  
CUIV E X ~ L  mss i f r i  
CUIY E ~ L I  Lions i f i i  
0 weir iceo1 
weir sia lit IfLi 
~ e i r  sta ggr i f t i  
m i r  sllnmerg 
Weir Max Depth i f t i  
weir avg Depth i f t i  
weir plow Area irq f t i  
Min El Weir Flow i f t i  

wte: me LIOW in the culvert ie entirely aupercrirical. 

CULVERT OUTPUT Profile Uprofile 2 Culu Croup: Culvert U2 

0 Culv Croup icfs i  1 0 0 1 . 9 1  Culv F u l l  Len i f t i  
u ~arzele 1 mlv vel Us tEi/ai  12.11 
0 Barrel ( c r s i  1001.91 Culv "el DS lEr/si  17.16 
E.D. US. i f t i  2105.24 Culv Tnu El Up i f e l  2098.21 
W.S. US. ifLl 2105.41 CUlY 1"" E l  Dn i f t i  2096 .93  

E.G. DS i f t i  2103.41 CYLV FrCLn is l f t i  1.2'1 
W.S.  DS l f t l  2101.46 CUlY Exit LO66 i f t l  1.08 
~ e l r a  EG i i r i  2.83 culv ~ n r ~  LOSO i f t i  0 .46  
~ e ~ r a  ws i ic i  2.95 o ~ e i r  ic fs i  2 7 3 . 5 6  
E.G. TC i i r i  2106.24 weir sra ~ I L  i f t i  9955.63 
E.D. OC l i t )  2 1 0 5 . 5 5  Weir Sta E9L I i L i  10041.40 
culvert control IDI~L weir Submerg 0.00 
CUIY WS rnlet i f t i  2103.11 Weir Max Depth i f t i  1.99 

FDS of'CIhe Creek Tribrrtf~ries. 



C Y l v  W S  Outiet IfL) 2099.92 Weir Avg Depth lit1 1.10 
CUIV N ~ I  ~ e p ~ n  ifti 3.00 weir plow area ~ s q  ~ L I  9 4 . 5 4  
culv CIT ~eptn iir) 3.99 win EI weir FIOW (fti 2104.25 

Note: The flow in the culvert is entirely supercritical 

CROSS SECTION 

RIVER: C8 
REIICH: Reach 1 RS: 0.314 

INPUT 
 ription ti on: ~o~nlsrream cross section at circle Mountain noad 
CT033 iection 

geometry provided by Flood Control District oi Marrcapa Count) 
survey. see m ~ ,  section 3. 

no aegree skew projection using cos 
40-0.80s war; applied manuany and horizontal adjustment of +I910 
feet made LO each station so starion 10,000 is on nyaravlic base 
l i n e  shown on work map. 

Station Elevation Data "urn= 21 
S L ~  = lev  ST-  lev sta  lev sra  lev sra  lev 

9 8 6 2 . 7  2105.89 9 8 8 9 . 8 3  2103.67 9901.86 2102.23 9912.24 2101.11 9923.28 2101.02 
9933.04 2101.53 9 9 4 6 . 0 2  2102.15 9 9 5 9 . 2  2102.67 9980.16 2103 .44  9980.16 2096.76 
9991.77 2096.610000.74 2096.4810013.53 20969310023.07 2097131002307 2101 .58  
10041.'11 21058210050.67 2106.4210069.42 2109.1110081.34 21111810107.97 2111.31 
10141.71 2114.21 

Manning,~ n values n"m= 3 
S L Z ~  n va l  S L ~  n v a l  sra n vai 

' 1862 .7  , 0 5 5  9980.16 ,02510023.07 0 6  

Bank SLa: Left Right Lengths: Left Channel Right Coeif Contr. Expan 
9980.1610023.07 212 250.58 281 . 3  5 

CROSS SECTION OUTPUT Profile #profile 1 

E . D .  EleY Itti 
*el ~ e a d  ifri 
W.S. EleY IfCi 
crit W . 8 .  Ifti 
E.G. Slope lft/ft) 
Q Total icis1 
TOP width iiri 
"el Total ltt/si 
Max Chl Dpth IfL) 
con" Total (cfsi 
Length Wtd. (fti 
Mi" Ch El i f t i  

Element 
WL.  "-Val 
Reach Lien. IfL; 
Flaw area Isq ftl 
~ r e a  isq f r ;  
Flow <cis) 
TOP width (LC; 
awg.  "el. 1ttisi 
war. Depth ltri 
Con" ICiSI 
Wetted Per. IfLi 
Shear llblsq fLi 
stream ~ o w e r  llblft s ;  
cum volume (acre-fri 
cum SA <acres; 

Left OB channel ~ i g h t  08 
0 .055  0 . 0 2 5  

232.00 2 5 0 . 5 8  281.00 
2 . 2 6  192.74 
2 . 2 6  192.74 
1.37 2 2 7 8 . 6 3  

15.92 42.91 
0.61 11.82 
0.14 4 . 4 9  
15.6 27639.7 

11.43 5 1 . 4 9  
0 . 0 6  1.59 
0.04 18.80 
2.14 4 . 6 2  1.60 
1.30 0.75 0.67 

warning: *he energy equation could not be balanced within the specified number of iterations.  he 
program selected the warer surface that had the least amount of error between computed and 

warning: ~ivided flow computed far this cross-~ecrion. 
Warning: The velocity head has changed by more than 0.5 it 10.15 m ) .  This may indicate the need for 

additional crass sections 
~ a r n i n g :   he energy loss was greater than 1.0 tr  10.3 mi, between the current and prevrous cross 

section. This may indicate m e  need for addrironal crass sections. 
warning: nuring the standard step iterations, when the assumed warer surface was s e t  equal to crrtical 

depth, the calculated water surface came back below critical depth.  his indicates that inere 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.O. mev iiri 
"el Head Ifti 
W.S. EieY lit; 
"Fit W.S. Ifti 
E.C. slope irrltrl 
0 Total iCfSl 
TOP Wldih iiLi 
Vel Total Iitlsi 
Max Chl Dath l f t i  

Flow iirea (sq FLI 
iirea isq it) 
Flow ICiSI 
Top Width Ifti 
Avg.  "el. (it/si 
Hvdr DeDth l f t i  . . . . 

con". Total lcfs) 2'1983.9 Conv <cis; 82.7 29901.2 
~ e n g t h  Wtd. ~fti 249.74 Werred~er. [fti 22.27 5 1 . 3 5  
 in ~h ~l lit1 2095.48 Shear Ilblrq fti 0.11 1.41 
iilpha 1.05 stream power ilb/ft si 0.10 15.80 
FrcLn Loss Ifti 1.65 Cum Volume lacre-fLl 1.54 4.79 1.60 
C i. E Lo99 lft; 0 . 3 0  Cum Sii lacreel 0.81 0 .15  0.51 

Warning: Dlvided flow computed for Lhrs crosa-aection. 
warning:   he velocity head has changed by more tnan 0.5 rt 10.15 m;. mis may indicate the need for 

aaaiLlonal cross sections ~~ ~~ ~ 

Warning: The energy loss was greater than 1.0 it 10.3 mi, between the current and previous Cross 
section. =his may indicate the need far additional cross sections. 

Profile #profile 1 

FDS ofcl ine Creek Tribnraries, 
FCD 2005C024, Work Asriynnient 2 
JE Ft~ller/liyd,ulogy & Geornorpholuyy, Inc. 



PO= =eft S L ~  night sta PIOW lirea W.P. percent xydr velocity 
I ~ L I  i r i i  ( c r s ,  (nq € t i  ( r t i  conv ~ e p t h ( f ~ ~  ( f t ~ n i  

1 LOB 9909.69 9933.18 1 . 3 1  2.26 15.93 0.06 0.14 0.61 
,.OR n m ? . ~ n  9 9 5 6 . 6 7  
LOB 
Cllan 
cnan 
Chan 
Chan 
Cham 
Chan 
m a n  

warning:  he energy equation could not be balanced within the specified number of iterations. m e  
program selected t h e  warer auriace that had the ~ e a n t  mount of error between computed and 
assumed "aluea. 

warning: Divided flow computed for thin crass~necrion. 
warning:  he velocity head has changed by more than 0.5 it 10.15 m i .   his may indicate me need tor 

additional crass sections. 
warning: m e  energy loso was grearer than 1.0 it (0.3 m i .  between the current and previous cross 

section. ~ h i a  may indica te  me need for additional cross sections. 
warnixla: ~ u r i n a  the standard sreo iterations, when the assumed water surface  was a e ~  eaual eo critical 

depth, t h e  calculated water surface came back below critical depth. Tnia innicates char there 
is nor a va l id  subcritical answer. The program defaulted Lo c r i t i c a l  depth .  

Profile #profile 2 

PO5 

Lon 
LOB 
LOB 
Chan 
Cilan 
Chan 
Chan 
Chan 
Cham 
Chan 

W.P. Percent Hydr Velocity 
( i t )  con" D ~ D T ~ ( ~ L I  ( t t i s i  

22.17 0 . 2 8  0.31 0.91 

warning; ~ i v i d e d  flow campilted far rnia cross-section. 
warning:  he velocity head has changed by more than 0.5 ft 10.15 m i .  'chis may indrcate  the need for 

additional cross rectionr. 
warning: m e  energy loss was greater than 1.0  fr ( 0 . 3  mi. between the current  and previous croes 

section. ~ h l r  may i nd i ca t e  the need for  additional croas nec~ions. 

CROSS SECTION 

RIVER: C8 
REhCH: Reacb 1 RS: 0 . 2 8 7  

INPUT 
Deacriprian: circle Mountain ~ a a d  
station  levat ti on ~ a r a  mum= ii 

Sra =lev Sra =lev sra =lev  sea  lev sra =lev 
9 8 5 8 . 4 5 5  21049862.195 2103,479862355 2103,489862,745 2103.489864.485 2103.36 
9890,085 2101,499899,421 2099.039907055 2097.01'1'108.285 2097.149912.185 2097.51 
9911.655 2097,769922885 204829924605 2 0 9 8 . 3 2 9 9 3 8 . 8 6 5  2 0 9 9 . 2 9 9 4 4 . 5 3 5  2099.55 
4941.915 2099,59953,545 2 0 9 9 4 1 9 9 5 6 . 9 7 5  2 0 9 9 . 3 2 9 9 6 7 . 7 8 5  2098.199971.975 2047.77 
9973.381 2097.51 4981.812046.077999i.025 2091.8310003.82 2093.8110007.99 2093.7 
10012.24 2091.2310015.08 2056.2810020.67 2098.210022.81 2099,0710025.42 2019.3 
10032.65 2100.1310037.29 2100.610039.29 2100.7810011.85 2101.4710052.86 2101.52 

.:, . 2 -1: .  ' . ' .I .  I. I :  . I  I . : I  ., ' 7 .  . . " . . I . "  . '  ::,, .. 
. I l l  r .  . I  . I ,  I .  < . I . ,  > I . , , <  - 1 . 3  i: 1 . .  1 ,  . : . I.. . i ' 
1 : .  " 4  1 . I  . '  I ,  , , 2 ,  . " . , .; I. .; .<, :.; :.. , 
Manning's " values mu,"= 

Sra n val Sra n val sea n val sta  n val sta n "a1 
9858.465 OSSP912.1Bi , 0 2 5 9 9 5 6 , 9 7 5  , 0 5 5  9981.81 .0410015.08 ,055 

CROSS SECTION OUTPUT Profile #prof i le  1 

E.D.  lev i f r l  
"el Head ifL1 
W . S .  Elev l i t )  
crir W . S .  i f r l  
B.G. slope i i r l f t i  
a meal ictar 
~ o p  Width i f i )  
vel Total ( f t l a i  
Max Chl DpLh i tL) 
con". Total ic fs i  
LensLh WLd. i f t i  

2 0 9 3 . 7 0  Shear I lb lsq  it) ( 1 . 6 6  2.39 0 . 5 9  
Alpha 1.46 Stream Power ilbIfL a1 2 . 7 5  2 2 . 8 4  1.60 
FrcLn Loss ifLi 1.59 Cum Volume (acre-fL1 1 . 8 5  1 . 5 5  1 . 5 3  
C h E LOnS IfLi 0 .06  Cum SA (acreel 1.03 0.53 0 . 6 2  

I;DS <>fCline Creek Tribamrier, 
PCD 2005C024, Work Ar.sigrrntenl2 
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warning: ~ n e  energy equatioli could nor be balance* within the specified numer of iterations. m e  
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

warning: The energy loss was greater than 1.0 it (0.3 m!. herween the current and previous cross 
section.  his may indicate m e  need for additional cross sections. 

~arning: ouring the rtandard step iterations. when the assumed water surface was set equal to critical 
aepm, ehe calculated warer surface came back below critical depth. =his indicarea that there 
is not a valid subcritical answer. a he program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

F Ci Plev i f t i  2101.46 Element left OB Channel RiahL OB - - - - ~  

vel ~ e a d  ( i t )  1.35 W L .  n-"ax. 0 . 0 4 1  0.040 0 . 0 5 5  
W.S. EleV ( i t1  2100.11 Reach Len. l i t !  207.70 2 1 4 . 7 1  2 2 1 . 5 6  
CriL W.S. ( i t1  2100.11 Blow area (8q ft) 78.01 185.32 2 4 . 0 7  

E.D. slope ( i r l i r i  0.007611 lirea isq it1 78 .01  1 8 6 . 3 2  2 4 . 0 7  
0 Total ICIQI 2280 .00  Flow (CIS1 322.90 1 8 8 2 . 4 2  14 .68  
TOP width i f i l  l o o ~ i  TOP Width ( L T I  51.81 33.27 15.19 
v e ~  ~ o t d  l t t l s l  7.91 avg, vex. i t r ls!  4.14 10.10 3.10 
 ax ~ h l  Dpth ( i t 1  6.41 Hydr. Depth i f t i  1.51 5.60 1.58 
Con". T o t a l  <cis1 26100 .6  Con". i c f s )  3 5 9 6 . 4  215419.2 855.0 
~ength Wrd, iff1 214.09 Wetted Per.  ( t t i  53.52 33.92 15.97 
win cn e l  itr! 2033.70 shear (Ihlsq ft! 0 . 6 5  2 . 6 2  o i z  
Alpha 1 . 3 4  Stream Power ( I b l f t  61 2.87 2 6 . 4 4  2 .23  
rrctn L O ~ S  i f r i  1.77 cum volume l a c r e ~ f r l  1.36 3 . 6 7  1 . 5 2  
C 6 6 LO86 ifL1 0 . 0 2  Cum SA (acres1 0.61 0.53 0.d6 

warning:  he energy equation could not be balanced within me specified number of iterations.  he 
progrm selected the warer suriace that had the least amount of error between computed and 
a6,"med values. 

warning:  he cross section had LO be extended ver~icany during me critical depth calculations. 
warning: The energy loss was greater than 1.0 fT ( 0 . 3  m i ,  between Lhe currenr and previous cross 

section.  his mav lndicate the need for additional cross seckions. 
warning: mring m e  standard mrep Iterations, when the assumed warer burrace was s e t  equal LO crirical 

bepm, the calculated water suriace came hack below critical depth.  his indicates that  there 
is not a valid subcritical answer. The oromram defaulted to critical deoth. -~ ~ ~ . . 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecanr method to find crzircal depth. 

Po8 Left S t a  Right Sta Flow area W.P. Percent Hydr Velocity 
( i f 1  l i t !  (cis1 lsq i t 1  ( f t l  Con" Depihift! i i t l s l  

LOB 9883.13 9 9 0 7 S O  4 7 . 3 8  1 7 . 3 3  11.89 2 . 0 8  1.50 2.73 
LOB 9 9 0 7 . 8 0  9 9 3 2 . 4 7  2 7 0 . 8 3  4 1 . 1 0  24.73 11.88 1.8s 5 .97  
LOB 9 9 3 2 . 4 7  9957.14 4 2 . 0 6  13.50 2 6 . 7 0  1 . 8 4  0 . 5 5  3.12 
LOB 9957.14 9981.81 161.54 4 8 . 6 2  2 6 . 8 9  7 . 0 9  1.97 3 . 3 2  
Chan 9981.81 9 9 8 6 . 5 6  160.14 19.89 6 . 8 2  7.03 4 . 1 8  8 . 0 5  
m a n  9 9 8 6 . 5 6  '1991.32 211.00 2 3 . 1 3  4 . 8 2  9 . 4 3  4 . 9 9  9.06 
m a n  9991.32 9 9 9 5 . 0 7  271.13 27 .48  4 . 8 1  12.07 5.78 l0.01 

8 Chan 9 9 9 6 . 0 7  1 0 0 0 0 . 8 2  2 9 7 . 7 4  2 8 . 6 8  4.75 13.06 5.03 10.38 
9 Chan 10000.82 10005.17 244.21 28 .77  4.75 1 3 . 1 2  6 . 0 5  10.40 
10 Chan 10005.57 10010.33 283.66 2 8 . 2 0  4 . 9 0  12.44 5.93 10.06 
11 Cham 10010.31 10015.08 171.98 21.16 5 . 0 6  7 . 5 1  4 . 4 5  8.13 
12 ROB lOOli.08 10042.55 55.19 2 0 . 2 3  15.72 2 . 4 2  1.33 2.73 

warning: m e  energy equation could not he balanced "irhin the specified number of irerarions. i he 
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

warnino: The enerav loss was oreater than 1 . 0  ii 1 0 . 3  m 1 ,  between the cu r r en t  and oreviou= cross ~ -~~ ~> -. 
6eCLlOn. This may indicate the need for additional cross sections. 

warninq: Duiinq the standard stel, iterations, when the assumed warer surcace was set equal to criLica1 
depth; the calculated wirer suriace came back below critical depth. m i e  indicates that rnere 
1s not a valid subcritical answer. The program defaulted Lo critical depth. 

LOB 
LOB 

3 LOB 
4 Chan 

Cilan 

Right Sta 
( i t 1  
9932.47 
9951.14 
9981.81 
9 9 8 5 . 5 6  
9991.32 

W.P. 
i f t i  
3 . 9 3  

2 4 . 7 0  
2 4 . 8 4  

4 . 8 2  
4 . 8 2  

6 Chan 9991.32 9 9 9 5 . 0 7  302.71 2 8 . 6 8  4 B 1  13.28 6 . 0 3  10.56 
Chan 9996.07 1 0 0 0 0 . 8 2  3 2 6 . 6 3  2 9 . 8 8  4 . 7 5  1 4 . 3 3  6 . 2 9  10.91 

8 m a n  10000.82 10005.57 3 2 8 . 2 2  2 9 . 9 7  4 . 7 1  11.40 6.31 10.95 
9 Chan 10005.57 10010.33 311.54 1'1.41 4.90 13.66 6.19 10.59 
10 Chan lOOl0.33 10015.08 193.18 22.16 5 . 0 6  8 . 4 1  4.70 8 . 6 4  
11 ROB 10015.08 10042.55 7 4 . 6 8  2 4 . 0 7  11.97 3 . 2 8  1.58 3.10 

xarning: m e  energy equation could not be balanced within the specifred number of iterations. s he 
program selected the water surface that  had the least amount of error between computed and 
assumed values. 

warning: =he cross section had to be extended vertically during the critical depth calcu~arions. 
warning:  he energy loss was greater than 1 . 0  it (0.3 ml. berween t h e  current and previovs cross 

section.  his ma" indicate the need f a r  additional cross sections. 
Warning: Durlng the standard step iterations, when the assumed water surface wa6 j e t  equal Lo critical 

depth, the caiculared water suriace came back helow critxcal depm. This indicates chat there 
ia not a valid subcritical answer. me program defaulted LO critical depth. 

warning: =he parabolic search method failed LO converge on critical depth.   he program will try the 
cross section slicelsecan~ methad to find critical depth. 

FDS @Cline Creek Tributaries, 
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CROSS SECTION 

RIVER: CB 
REACH: Reach 1 RS: 0 . 2 4 7  

INPUT 
DescrioLion: Circle Mountain Road 
station Elevation Data. num- 4 5  

S t a  Elev Sta Elev Sta Elev Sca Elev SLa Elev 
9870,788 2102,019877298 2301.29'1894408 2 0 9 g . 3 7 9 9 0 5 . 6 8 8  2095.559911.278 2093.68 
9914.008 2091.949916918 2094.21'1'120.008 2 0 9 4 . 4 9 9 9 3 7 . 8 2 8  2 0 9 5 . 5 8 9 9 4 0 . 9 9 8  2 0 9 5 . 7 8  
9'141.548 2 0 9 5 9 5 9 9 4 5 . 6 4 8  2095.1411947.1)08 2096.219948.708 2096,219949,128 2096.18 
9 9 5 0 . 6 8 8  2096.159960.278 2 0 9 5 . 9 8 9 9 7 7 . 4 4 8  2094.579979.938 2094.36 9979.90 2094.36 

10064.94 2096.8610079.19 2097.1510093.82 2091.4110101.74 2091.6210112.27 
10119.15 2099.1310122.49 2099.3710133.51 2100.2910148.12 21005710160.28 

Mannrngms n Values ,nun,= 
SLa n Val SLi l  n Val SLil  n Val SLa n Val S r a  

9870.788 ,0559916,918 , 0 2 5 9 9 6 0 , 2 7 8  .05 9979.94 ,0410015.58 
10036.72 0510101.74 , 0 5 5  

~ a n k  S L ~ :  night ~ e n g t n a :  =eft channel Right coefi ~ o n r r .  
9979.9410015.18 247.21 2 5 3 . 6 5  259.74 1 

CROSS SECTlON OUTPUT Profile "Profile 1 

E.O. Elev IfLl 2097.94 Element Lieit 08 
"el Xead ! f L l  1.01 1 t . n - V a l .  0 .035  
W . S .  =lev (ft) 2096.92  each &en. !re) 217.21 
CriL W . S .  Iff1 2096.92 Flow area lsq ftl 129.10 
E.D. slope lttlfrl 0 . 0 0 B 7 1 7  area lsq fti 129.10 
Q ~ a r a l  icfoi 2280.00 r law iciol 709.25 
Tap Width lit1 166.41 Tag Width lft1 78.31 
vel  oral lirla~ 7 . 0  hug. "el. itr/sl 5.49 
 ax CI?~ nprn lfr) 1.39 ~ y d r .  ~epth lit1 1.65 
C o w .  Total lcte) 24420.6 Con" IC161 7 5 9 6 . 6  
~ength wtd, lftl 212.66 wetted per. iirl 79.00 
win ~h ~l lit1 2041.53 Shear llb/sq it1 0 . 8 9  
alpha 1 . 3 3  stream power ilblit sl 6 . 8 9  
P ~ C L ~  ~ o n n  lit] 2.15 cum volume iacre~irl 1.25 
C i E Lo58 lit1 0.05 Cum 8% lacreal 0.64 

Channel  
0.040 

253.66 
161.43 
161.43 

1190.08 
16.64 
9.23 
4.41 

warning:  he energy equation could nor be balanced within the s~ecified number ot iteratrons.   he 
program used critical depth for  me water surface and continued on with the calculazrons. 

warning: m e  velocity head has changed by more than 0.5 r t  10.15 mi.   his may rndicaze the ueed for 
additional cross sections. 

warning: ~ n s  energy loss was greater rnan 1.0 r t  10.3 m1, between the current and prevroun oross 
section. ~ h i a  ,nay lndicare the need far additional crons sections. 

warning: ~uring the standard nrep iterations, when the assumed water surface was set equal to crit~cal 
depth, the calculated warer suriaoe came back below critical depth. Thin indicates tnat there 
is nor a valid subcritical answer. ?he program defaulted to critical depth. 

CROSS SECTION O W P W  Profils t~roiile Z 

E.O. Elev liil 
"el ~ e a d  (it1 
W.S. zlev lit) 
crir W . S .  (it1 
E.C. Slope IfLIILI 
Q Total ICfSl 
Top Width lftl 
"el Total i i r l s i  . . 
Max Chl Dpth lit1 
canu. Total ~cisl 
Length Wtd, lit1 
 in cn EI ifti 
Alpha 

~ o e s  (it) 
C i. E Lo98 lit1 

Element 
WL,  "-Val. 
Reach  en, Ifti 
Flow Area leq it1 
~ r e a  isq it) 
slow ICiSI 
TOP width lit) 
~ v g .  "el. ifrial 
~ y d r ,  oepm iiti 
Con", Icfal 
wetted per, lit) 
shear ilb/sq iri 
stream power Ilblit e i  
cum volume (acre-it1 
cum Sn. <acres1 

left OB Channel Right OB 
0.042 0.040 0.058 
247.21 253.66 259.74 

6 0 . 3 0  119.39 49.58 
60.10 17'1.19 4 9 . 5 8  

316.11 1806.14 157.74 
11.94 16.64 3 5 . 4 2  

5.24 10.01 3.18 

warning:  he energy equation could not be balanced within the specified number of iterations. The 
oroaram used critical death for the water suriace and oontinued on with the calculation.. . - 

warning: m e  crosa section had LO be extended vertically during the critioal depth calculations. 
Waininq: The enerqy lose was greater than 1.0 fL 10.3 m), between the current and previous croes -~ 

section. Thia may indicate the need for additional cross sectionn 
warning: ~uring me standard step i~era~lona, when the assumed water nureace was set equal LO cri~lcal 

denth, the calculated water surface came back below critical deorh.  his indicates that mere 
is."~r a subcritical answer. m e  program defaulted to orlrical depm. 

Warning: The parabolic search method failed Lo converge on critical depth. The program wrll try the 
croas section slicelsecanr method to find critical depth. 

POO ~ e i r  sra  ~ignr sra  plow area W.P. percent ~ y d r  velocity 
iirl !it1 icta~ ~ e q  rt) ifti con" ~eptn(tt1 ifrlnl 

1 LOB 9892.62 9 9 1 4 . 4 1  94.09 21.49 13.36 1.13 1 . 9 9  3 . 6 9  
2 LOB 9 9 1 4 . 4 5  9936.28 367.11 4 6 . 4 2  2 1 . 8 8  16.12 2.13 7 . 9 2  

LOB 9116.28 9958.11 101.91 2 0 . 7 6  2 1 . 8 5  4 . G 5  0 . 9 5  5.10 
4 LOB 5 5 5 8 . 1 1  9979.94 1 4 1 . 7 2  36.43 21.90 6.22 1 . 6 7  3 . 8 9  

m a n  V'i79.94 9984.18 115.56 1 6 . 2 4  5 . 3 4  1.07 3.10 7 . 1 2  

FDS rfCline Cmek Tribrrr<irics, 
FCD 2005C024, Work Assignment 2 
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6 Chan 9985.18 9990.41 18'1.99 21.88 5 . 3 4  8 . 3 3  4.18 8 . 6 8  
Chan 9990.41 '1995.54 2 7 2 . 8 8  27.10 5 . 3 0  11.97 5.18 10.07 

8 m a n  9445.64 10000.88 290.36 27.99 5.23 1 2 . 7 4  5.35 10.37 
9 m a n  10000.88 10005.11 280.50 2 7 . 4 8  5 . 2 5  I 2 3 0  5.25 10.21 
10 m a n  10006.11 10011.15 209.65 2 3 . 2 2  5.35 9 . 2 0  4 .44  4.01 
11 Chan 10011.35 10016.58 131.13 17.52 5 . 3 5  5 . 1 5  3.35 7 .48  
12 ROB 10016.58 100d5.32 76.11 29.91 2 8 . 9 3  3 . 3 4  1.06 2 . 5 4  
13 ROB 10045.32 10074.05 4 . 5 6  4 . 7 4  2 2 . 7 6  0.20 0.21 0.96 

warning;  he energy equation could not be balanced wirnin me specified number of iterations.   he 
program used critical depth for the warer iurface and continued an wirn me calculations. 

warnmy: w he velocity head has changed by more than 0.5 f r  (0 .15  mi.  his may indicate the need for 
additional cross sections. 

Warnma: The enerav 3-59 was 9reaLer than 1.0 it ( 0 . 2  ml, between the current and ~revious ~ 1 0 6 6  -. 
section.  his )nay indicate the need for additional cross sections. 

warning: ouring m e  standard step iterations, when m e  aslsurned water surface was set  equal co crirrcal 
dcnrh. rne calculated water surLace came back below critical death. This indicate. inar there 

~~ ~ ~~ 

is nor a subcritical answer. s he program defaulted LO critical depth 

Profile #profile 2 

POS 

1 LOB 
2 LOB 
3 Chan 

Chan 
t h a n  

8 Chan 
9 Chan 
10 ROB 
11 ROB 

W.P. 
i f t i  

1 1 . 3 2  
2 1 . 9 0  

1 . 3 4  
5.34 
5.30 
5.23 
5 . 2 6  
5.31 
5 . 3 1  

2 8 . 9 1  
7.41 

~ a ~ n i n g :   he energy equation could not be balanced within the specliied numher of iterations. m e  
program used critical depth for the warer surface and continued an with the calculations. 

warnins: w he cross section bad to be extended ver~icanv durinq the critical d e ~ r h  calcu~aiions. ~ ~ 

Warning: 

warning: 

warning: 

 he energy loss was greater than 1.0 f r  ( 0 . 3  mi. between the current and previous crass 
section. This may indicate the need for additional cross sections. 
~uring the standard step iterations, when the assumed warer surface was s e t  equal to critical 
depth, the calcu~ated warer surface came back below critical depth.  his indicates rnar there 
is not a valid subcritical answer.   he program defaulted to critical depth. 
The parabolic search method failed to converge on critical depth. The program will try the 
C ~ E S  section slicelsecanr rne~hod LO find critical depth. 

CROSS SECTTON 

RIVER: C8 
REaCH: Reach 1 R S :  0.19g 

TNPUT 
Description: circle ~ountain noad 

~ a n k  S L B :  ~ e i t  Right ~engms: Left channel Right coefi contr. ~ x p a n  
9981.7610010.74 2 4 8 . 6 1  254.19 219.62 .I 3 

CROSS SECTION OUTPUT Profile #profile 3 

E.O.  lev i f t i  2094.12 Element ~ e f ~  08 channel night OB 
Vel Head IIL) 1.55 WL. n-Val. 0 . 0 5 5  0.040 0.051 
W . S .  Elev l f i i  2 0 9 2 . 5 8   each   en. i f t i  2 4 8 . 6 7  254.19 2 5 9 . 6 2  
CriL W.S. l f t i  2092.58 F l o w  area iaq  fLi 6 1 . 5 2  172.59 58.81  
E.C. Slope IfLIfLi 0.008310 area isq i t )  6 7 . 5 7  1 7 2 . 5 9  58 .81  
O Total IcfSi 2280.00 Plow (c i s1  2 3 0 . 4 1  1880iZ 169 .47  
TOD widrn l f t i  121.64 TOP width i f r i  46.47 28.98 16.19 
Vel Total (fLls1 7.63 Avg. "el. l ft /61 3.41 10.89 2 . 8 8  
 ax C ~ I  D ~ L I  I ~ L )  1.10 ~ y d r .  ~ e p r n  irri  1 . 4 5  5 . 9 6  1.27 
Con". Total l c£s i  21010.5 Con" ICtB) 2 5 2 7 . 5  20624.0 1859 .0  
length W L ~ .  ( i t )  253.77 wetred per. i i r i  46.95 2 4 . 9 1  4 6 . 4 8  
i in ch EI I ~ L I  zas5.48 shear i l b f s q  i t )  0 . 7 5  2 . 9 4  0 . 6 6  
Alpha 1 . 7 1  Stream P o w e r  IIhIfT 8) 2.55 3 2 . 6 1  1 . 8 9  
F ~ C L O  LOSS (it) 2.18 cum volume (acre-fri 0.69 1.75 1.11 

FDS @'Cline Creek Tribuiciries, 
FCD 2005C024, Work Assignment 2 
JE Fuller/Hydmlo,gy & G e u ~ n o ~ p h o l ~ ~ ~ y ,  Inc. 



warning: 

warning: 
warning: 

warnina: 

 he energy equation could nor be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on w i t h  the caloulariono. 
Divlded flow cornouted for this cross-section. 
 he energy l o o n  wan greater than 1.0 fi (0.3 mi. between the currenr and previous C ~ S S  

reciion.  his may indicate the need for additional c iona  sections. 
~uring the standard srep iterations, when the assumed water surface was a e ~  equal to critical 
depth, the oalculated water surface came back below critical depth. This indicares that there 
is nor a valid aubcrirical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C.  lev i i r i  2094.09 Element left 08 channel nrohr 08 
vel ~ e a d  ifr) 
W . S .  EleY lit1 
crit W . S .  ifrl 
E.O. slope iir/fr) 
0 Torsi (cfol 
Top Width lit1 
vel Total iir~sl 
  ax C ~ I  oprn iftl 
Con" Total (cis) 
Length WLd, lit1 
 in cn EI irk1 

wr, n-val. 
Reach Len, lit1 
PIOW area iea i r i  

c&". 1cia1 
wetted per, (it) 
shear llb/sq it1 
srrealn power llb/it 
cum vaiume (acre~fr 
cum Sh (acres1 

warning:  he energy equation could not be balanced within the specified number oi itera~ions.   he 
program used critical depth far the water auriace and continued on with me calculations. 

~arning: T I I ~  energy loss wan greater rhan 1.0 it (0.3 mi, between m e  currenr and previous crons 
section.  his may indicate the need far additional cross sections. 

warning: ~uring the standard srep iterations, wnen the assumed water auriace was net  equal LO critical 
deofh, me calculated water aurface came back below critical deorh. Thin indicates that Lhere . . 
is nor a valid subcritical answer. The program defaulted Lo crilrcal depth 

Profile #profile 1 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Cham 
Chan 
Cham 
Cham 
Cham 
ROB 
ROB 

W.P. 
(ELI 
8.46 

9 . 8 8  
28.60 

4 . 3 5  
4 . 3 5  
4.17 
1.15 
11.25 
4 . 3 2  
4.32 

30.17 
16.10 

warnim:  he enerav eauarion could not be balanced within the sneciiied number of iterations. i he 
program ;ied-critical depth for the water suriace and continued on with the calculations. 

warning: ~ivided flow computed for rnia croas-section. 
warning:   he energy loss was greater rhan 1.0 it ( 0 . 3  m1. between m e  current and previous cross 

eection.  his )nay indicate the need far additional cross secriona. 
warning: ~uring the standard srep iterations, wnen the assumed water auriace was set equal LO critical 

denth, the calculated water surface came back below criircal deoch.  his indicates that there . . 
in nor a valid 

Profile #pzofile 2 

Pon 

program defaulted Lo crytical depth 

Flow area 
lcfsl i sq  it1 
8 . 1 7  5.36 

211.67 58.91 
1 7 1 . 5 4  2 9 . 4 3  
2 6 7 . 0 2  2 1 . 9 9  
3 3 7 . 6 8  2 8 . 2 8  
3 4 4 . 2 3  2 8 . 5 1  
1 3 4 . 9 8  2 8 . 3 5  
2 4 6 . 2 0  21.7d 
163.64 18.58 
1 8 4 . 4 9  11.76 

2.38 1.81 

W.P. Pelcent Hydr 
(it1 ~ a n v  DepLhlftl 
9 . 6 8  0.35 0.56 

2 8 . 6 0  9 . 4 6  2.08 
4 . ? 5  7 . 7 0  4 . 6 9  

LOB 
2 LOB 
3 cnan 

Chan 
5 Chan 
5 Chan 
7 Chan 
B cnan 
9 cnan 
10 ROB 
11 ROB 

warning:  he energy equation could not be balanced within the epecified number of irerarions. The 
program used critical depth for the water surface and continued on with the calculations. 

warning:  he energy loss was greater Lnan 1.0 fr  (0.3 mi. between the current and previous croes 
section.  his may indicate the need for additional croae sections. 

warning: ~uring the standard nrep iterations, wnen the assumed warer surface wan oer equal to critical 
depth, the calculated r ~ a t e r  nurface oame back below critical depth. ~ h i n  indicates that Lhere 
is a valid subcritical answer. s he program deri lu l~ed to critical depth. 

CROSS SECTION 

RIVPR: C8 
REkCH: Reach I RS: 0.151 

INPUT 

PDS rfC1ine Creek Tribrrtc~ries, 
FCD 2005C024, Work Assignrnenl2 
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Description: 
station Elevation Data ""7". 34 

Sla Elev SLa Elev Sta Elev SLa Elev SLa Elev 

Bank S t a :  Left Right Lengths: Left Channel Right Coeff Concr. Expan 
9981.3710008.12 0 0 0 .I 3 

CROSS SECTION OUTPUT Profile #profile 1 

E D .  61eu lftl 
Yel Head lfL1 

F&L" lross ~fri 
C & E LOSS Ifti 

2 0 8 9 . 9 8  Element 
1.74 WL. n-Val 

2088.24 Reach  en. lrrl 
2088.24 Flow TIrea laq it) 

0.008905 Area lsa it1 
2280.00 Flaw <cis1 
86.27 Top Width lit1 

warning: ~ n e  energy equation could nar be balanced within the specitied number oi iterations. m e  
program used critical depih for the warer surface and continued on wirn m e  calculations. 

warning:  he velocity head ha. changed by more than 0 . 5  ft (0.15 m). *his may indicate m e  need for 
additional cross sections. 

warning:  he energy lose was greater than 1.0 it 10.3 m). between the current and previous cross 
TD~S may indicate the need far additional cross sections. 

warning: nuring the standard step iterations, when the assumed water suriace vais set  equal ro critical 
depth, the calcvlared warer surface came back below critical depth. =hie indicates that there 
is nor a valid subcritical answer. The program defaulted to Critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

2 0 8 9 . 9 8  Element Left OB Channel Riahi OB 
Wt. "-Val  
Reach Len. lfL1 
PlOW Area IsQ fL1 
Area lsq fLl 
Flow lcfsi 
TOP width I ~ L I  
avg, "el. IFLIsl 
~ y d r .  Depth lit) 
Con" (cis1 
wetted per. lit1 
Shear imjsq it) 
Stream Power IlbIiL 
cum volume (acre.fr 
cum sa (acres1 

warning: m e  energy equation could not be balanced within m e  specified number a£ rreraeions.  he 
program ~ s e d  c r l ~ i c a ~  depth for the water suriace and continued on with m e  ca~cula~ions. 

warninq: me enera" 106s qreatar than 1.0 it 10.3 m1. between the current and urevious cross .. 
section.  his may indicate the need for additional cross sections. 

warning: mring m e  standard seep iterations, when the assumed warer surface was set  equal to critical 
death. the calculated water suriace came back below critical deo~h. =his indicates that there 
is'noi a valid subcritical answer. m e  program defaulted to ~ritical depth 

Right Sta 
lfri 
9944.63 
9953.00 
9981.37 
9985.19 
998g.01 
9992.83 
9996.66 
l0000.48 
1000430 
10008.iZ 
10016.79 

warning:  he energy equation could not be balanced within the specified number of iterations. =he 
program used crltlcal degrh for the water suriace and ConLinued an with the CalculaLions. 

warnmq:  he velocirv head has chanaed bv more than 0.5 ft 10.15 mi. =his may indicate the need for . . 
additional cross secLions 

warning: me energy 106s was greater than 1.0 it 10.3 m ~ .  herween the currenr and previous cross 

FDS <,f Cline Creek Tribuluries, 
FCD 2005C024, Work Asrignment 2 
JEFullcr/Hydrolo,~y & Ceonrorpholugy, Irrc. 



section. Thin may indicate the need for addiLionill crons sectionn. 
warning: nuring the standard ntep iterationu, when m e  assumed surface was set equal LO critical 

depth, the calculated water ourface ceme back below critical depth. This indicates that there 
ie not a valid sul3criLical answer. The program defaulted LO criLical depth. 

POS 

LOB 
LOB 
LOB 
m a n  
Cham 
Chan 
Chan 
Chan 
cnan 
m a n  
ROB 

W.P.  
IfLl 

15.49 
18.17 
1 8 . 7 8  

3 . 9 8  
1.98 
1.90 
3 . 8 2  
3.82 
4 . 0 7  
4 . 2 8  
8.61 

warning: ~ n e  energy equation could not be balanced within m e  specified number of iterations. m e  
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater Lhan 1 . 0  f L  10.3 mi. between Lhe currenL and previoua croae 
eec~ion.  his may indicate the need for additional crone seciiona. 

warning: ~uring the ~~andard step iteratione, when the assumed warer surface was eet  equal to critical 
depth, the calculated water surface came hack below critical depth.  his indicates that there 
is not a valid nubcritical anewer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: C8 
RBICH: Reach 2 R9: 0.112 

INPUT 
Descrinrion 

num- 13 
Elev SLa Elev SLa Elev Sea Elev 

20g4.13 4462.27 2090.15 9 9 7 6 , 8 7 2 0 8 2 , 7 9 8  9 9 8 4 . 6 9  2 0 7 8 . 0 6  
2 0 7 8 . 6  9990.71 2078.d1 9992.3 2078.36 9991.45 2078.02 

207810005.19 2 0 7 7 . 9 5  10010.3 2078.2510023.11 2081.51 
2088.3 10015.2 2084.5510035.61 2084.4710041.55 2083.2 

2 0 8 3 1 0 0 5 9 7 1  20831210062.19 2081.1510053.12 2083.15 
2082.510157.59 2 0 8 2 . 2 1 1 0 1 5 7 . 8 9  2082.2110161.29 2 0 8 2 . 2 4  
2 0 8 2 . +  10172.1 2082.5310175.91 2082.6510179.71 2 0 8 2 . 7 8  

Bank Sra :  Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 7 6 . 8 7 1 0 0 2 7 . 4 7  81  80.07 4 s  1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G.  lev l e t ]  ~ o s 3 . i ~  ~lernenr ~ e e r  08 channel ~ignt 08 
"el ~ e a d  f fr i  1 . 0 8  wr, n-val. 0 . 0 4 i  0.045 
W.S. =lev f f t )  2 0 8 2 . 4 9   each   en. l t r l  81.00 8 0 . 0 7  4 8 . 0 0  
CriL W . S .  f t t l  2082.49 Flaw Rrea (eq tbl 117.71 3 6 6 . 3 7  
E.G. slope i f t l f t l  o . 0 1 o i 4 1  ~ r e a  laq f r i  117.74 3 6 6 . 3 7  
Q Total ("fa1 4 3 2 0 . 0 0  Flow i c i e i  1139.42 3 1 8 0 . 5 8  
Top Width l f t l  218.13 Top Width i f t l  4 . 2  1 8 8 . 8 9  
"el ~ a t a l  l f t l s l  s . 2 4  avg, "el, i t t l s l  7.22 8 . 6 8  
Max Chl Dprh l f t l  8 . 6 8  HydT. Depth ( f t l  3.20 1.9+ 
con". Total i c f e i  4 2 0 7 7 . 3  con". f c f a i  11098.1 30979.2 
~ e n g t h  W L ~ ,  i f r i  5 8 . 4 8  Wetted per .  f i i l  10.72 191.87 
Min Ch El l f r l  2 0 7 7 . 9 5  Shear Ilblaq f t l  2 . 0 5  1 . 2 5  
liloha 1 . 0 2  Stream Power I l b l f t  sl 1 4 . 7 8  10.91 
~ & t n  ~ o e e  i t t ~  0.51  cum volume iacre:r t~  0.00 0.32 0.48 
c h E ~ o o s  i f r i  0.10 cum SA (acres )  0.00 0 . 0 8  0 . 2 4  

~arning: =he energy equation could not be balanced wi~hin the specified number of iterations. m e  
program selectee the warer surface that had the least amount of error between computed and 
aseumed values. 

warning; ~ividea PIOW computed for this crore-section. 
warning: ~uring me standard #rep iterations, when the assumed water surface wae n e t  equal to critical 

depth, the calculated warer surface came back below critical depth. ~ h i a  indicates that there 
ie not a valid 0"horiLioal answer. The grogram defiiulted LO Critical depth. 

CROSS SECT~ON OUTPUT Profile Uprofile 2 



E.C. Elev ifL1 
Vel Head IfLl 
W.S. EleY I f L )  
CriL W.S. I f L i  
E D .  slope (frlfr) 
O Total (cis1 
Top Width ifL) 
"el Total iet/s1 
Max Chl Dpth l i t )  
con" Total (cis) 
Length Wtd, lit1 
~ l n  ch ~1 i ir ,  

Channel 
0.015  
80 .07  
157.40 

WL. n-Val. 
Reach Len. (it) 
PIOW area (sq cr) 
Area lsq it) 
Flaw (cis) 
Tap Width ( f L i  
* vg  "el (fL/s1 
Hydr. Depth lft) 
"0"". tcfsl 
Wetted Per. Ifti 
Shear (Ib/sq it1 
stream Power lIb/ir 
cum volume Iacre.fr 
Cum SA (acres1 

warning:  he energy equation could not be balanced within the specified numer of itera~lon~. T ~ E  
program u ~ e d  critical depth for the water surface and continued on with the calcularlons. 

wdminm; mvided now ~ o ~ i l ~ t e a  for this cross~secrian. 
warning:  he velocity head has changed by more than 0.5 f t  10.15 mi.   his may indicate the need far 

additional cross sections. 
warning: energy loss was greater than 1.0 it 1 0 . 3  m ) ,  between the current and previous crass 

section. This may indiciite the need for additional cross secLions. 
warning: nuring tne standard srep iterations, when the assumed warer ~urtace was set equal to critical 

oepm, the calculated water surface came back below critical depth. =his indicates rnat there 
rs nor a valid subcritical anrwer.  he program defaulted LO crirrcal depth. 

Proirle "profile 1 

POS beer S L ~  ~ i g n r  ~ t a  FIOW ~ r e a  W.P. ~ercent Hydr 
1fL) lit1 Icfs) lsq fL1 (it) con" Depthifti 

I Chan 9 9 7 6 . 8 1  9988.10 43.87 11.01 7 . 4 1  1.02 1.67 

2 Cham 9984.10 9911.33 2 0 6 . 1 4  2 7 . 7 4  7.32 4 . 7 7  1.84 

3 m a n  9991.33 g498.16 258.46 51.70 7 . 2 7  5 . 9 8  4.38 
m a n  9 9 9 8 . 5 6  10005.78 2 6 8 . 6 0  32.36 7.23 6 . 2 2  4 . 4 8  

5 Chan 10005.78 i O O l 3 O l  2 3 8 . 7 3  30.30 7 . 3 2  5 . 5 3  4 . 1 9  
6 Chan 10013.01 10020.24 108.31 19.00 7 . 4 6  2.51 2 . 6 3  
7 Chan 10020.24 10027.47 15.29 5.63 6 . 7 1  0.31 0.87 
8 ROB 10027.47 10109.81 
9 ROB 10109.81 10192.15 5.20 4.91 2 9 . 9 1  0.12 0.16 
10 ROB 10192.15 10274.50 1842.66 165.85 30.56 4 2 .  65 5.79 
11 ROB 1 0 2 7 4 . 5 0  10316.84 1287.08 167.24 8 3 . 3 6  2 9 . 7 9  2.03 
12 ROB 10356.84 1 0 4 3 9 . 1 8  65 .64  28.36 4 7 . 9 9  1.06 0.5'1 

warning: The energy equation could not he balanced wrLhrn the specified number of iterations. The 
oromram selected the water surface rnir naa m e  leaat amount of error between corn~uted and . - 
assumed values. 

warning: ~ i ~ i d e d  elow computed for this croae-S~CLIO~. 
warning: nuring the standard srep iterations, when the assumed water surface was set equal to critical 

depth. the calculated warer surface came back below critical depth. This mdicates  hat there 
is not a valid subcritical answer. The program defaulted to critical depth. 

W.P. Percent Hvdr 

Chan 
cnan 
cnan 
Chan 
Chan 
Chan 
nos 
ROB 
ROB 
PlOB 

warning:  he energy equation couid nor be balanced wirnin the s p e c ~ i ~ e d  number of iterations. i he 
program used critical depth for the water surface and continued an with the calculations. 

warning: Divided flow computed tor this cross-section. 
warnmg;  he velocity head has changed by more than 0.5 ft 10.15 m ) .  =his may indicate the need for 

additional cross secrionr 
warning: ine energy loss was greater than 1.0 it ( 0 . 3  m). between m e  current and previoulr cross 

m i s  may indicate the need for additional cross sections. 
warning: ~uring me standard step iterations, when the assumed warer surface was set equal to critical 

aepm, me calculated warer surface came back below critical depm. This indicates rnar rnere 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION 

RIVER: C8 
R F ~ C H :  seacn z RS: 0.097 

INPUT 
Descriarian 
Station Elevation Data "urn- 143 

std meY sea zlev ~ r a   lev S L ~  m e v  Sra  lev 
9 9 4 6 . 2 5  2 0 9 5 . 8  4953.21 2096.02 9 9 5 9 . 9 9  2093.34 9968.12 2090.22 9 5 7 3 . 0 9  2086.93 
9983.132080.308 9989.51 2 0 1 6 . 1  9 9 9 7 . 9  2 0 7 6 . 0 5  9998.79 2076.0310000.33 2076.09 

10009.86 2076.3110021.97 2080.110035.11 2081.7910036.59 2081.6310042.29 2 0 8 2  
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Milnninglo n Yaluem num- 8 
sta n va l  sra  n vai Bra n val sra n v a l  sra n vai 

9 9 4 6 . 2 5  ,059983.13 ,0410021.97 ,0510056.27 ,0310111.25 . 0 5  
10221.42 .0610225.47 ,04110251.32 , 0 6 5  

~ a n k  s r a :  ~ e t r  night ~engths: Left channel R i g h t  coeii cantr. ~ x p a n  
9983.1310021.97 0 0 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. =lev iiri 
vel ~ e a d  iiri 
W . S .  Elev IfLl 
crir  W . S .  iiti 
E.C. slope iir/iri 
o Total i c i s i  
Gap Width ii;i 
"el Total ifL/ri 
Max Chl Dpth i£Li 
con". Total icfsi 
Length W L d  ifti 
  in cn e l  iiti 
alpha 
m c r n  LOSS ifti 

Element 
WL, "."ill. 
 each   en, iiri 
FLOW area inq iri 
~ r e a  ieq fri 
Flow ICfsi 
TOD width iiri 
avg. "el. iirlsi 
~ y d r .  ~ e p t h  ifri 
Con". icfsi 
Wetted Per. ifti 
shear ilb/nq FLi 
stream power lIb/it 31 
cum volume (acre-it) 
cum SA (acres1 

warning: Divided flow CompvLed for Lhi. crose-section. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  Elev ifti 2082.72 Element 
"el Head i f L i  0.72 WL. n ~ V a l  
w.8.  ~le~'lk;i 2082.00 Reach Len. ifti 
crir W.S. iiti 2081.17 slow ~ r e a  isq fti 
E.D. Slope (fi/iLi 0.006907 Area 1Bq fLi 
o =oral icisi 4320.00 plow 1cf.i 
TOD W A ~ L ~  I ~ L I  260.30 TOO width ifri 

~ " 9 .  "el .  IfL/#i 
Hydr. Depth lfti 
Con". lcfsl 
wetted per. (fri 
Shear iIb/oq fLi 
stream power l l i l i f r  si 
cum volume 1acre:fti 
Cum SA IacreSi 

Channel R i g h t  08 
0 . 0 4 0  0.051 

189.61 5 0 4 . 4 1  
189.61 5 0 4 . 4 4  
1680.18 2 5 3 1 . 4 1  
18.81 2 1 9 . 7 4  

8 . 8 6  5 . 2 2  
4 . 8 8  2 . 0 2  

19612.1 10821.2 
4 0 . 6 9  212.27 
2.13 0.91 

1 8 . 8 5  1 . 7 7  

L ~ F C  UB channel  night oe 
0 . 0 5 0  0.040 0.051 

warning: Divrded flow computed for Lhia cross-seotion 

Profile #profile 1 

Doe Left S t a  Right Sta Flow area W.P. percent Hydr ~elocity 
ifti ifti Icfsi l ~ q  fti ifti con" Depthifti ifr/s) 

1 108 9 9 7 5 . 7 5  9983.13 6.37 2.17 3.07 0.10 0 . 0 5  2.01 
cnan 
Chan 
Chan 
Chan 
Cham 
Cham 
m a n  
ROB 
ROB 
ROB 
ROB 
ROB 

F I X  of Cline Creek Tribulurier, 
FCI) 200.7C024, Wc~rk A.~.vijinrnenlZ 
JE Fuiler/ l lydrol~~,~ & Geo,no,phology, Inc. 



Warning: Divraed flow computed far ChLs cross-secLi0n 

profile # p r o f i l e  2 

PO9 

LOB 
Chan 
Chan 
Cham 
m a n  
m a n  
cnan 
Cham 
ROB 
ROB 
ROB 
ROB 

W.P. 
lit) 
3.07 
6.61 
5 . 7 1  
5 . 5 5  
5 . 5 5  
5.60 
1.81 
5 . 8 1  

2 0 . 4 5  
6 0 . 6 4  
8 3 . 0 1  
5 7 . 8 5  

warning: ~ivided f l o w  computed for r n x s  cross-section 

CROSS SECTION 

RIVER: X1 
REACH: Reach 1 RS: 1.270 

INPUT 
Description: 
station ~ ~ e v a t i o n  ~ a t a  num= 10 

6ril E I ~ Y  SLB E I ~ Y  ~ t a  =lev  S L ~   lev sra =lev 
9 9 7 9 . 4 4  2432.02 9991.68 2 4 2 6 . 9  9 9 9 6 . 5 8  2425.811000395 2 4 2 4 2 2 1 0 0 0 7 . 6 4  2423.91 
10011.54 2423181001772 2425.510022.82 2428.981002845 2431.441003033 2431.93 

sank sta: L ~ ~ L  night ~ ~ ~ ~ r h ~ :  channel night coefi conk=. ~ x p a n  
9996.5810017.72 112.54 125.97 1 3 4 . 1 4  1 . 3  

CROSS SECTION OUTPUT Profile Upmfile 1 

E.G. Elev (fil 
"el Head lfL1 
W . S .   lev 1fr1 
crrt  W.S. (fr) 
B.D. Slope (Et/Etl 
Q Total (cis1 
Top Width (it1 
vel Total lEr/sl 
wax chi Dprn (it1 
con" Total (cis) 
~ e n g ~ h  W L ~ .  (it1 
 in ch EI (it1 

Element 
W t .  "-Val. 
Reach Len. (it) 
FIDW ~ r e a  isg f r )  
Area isq it1 
Flow (cis1 
Top Width (it) 
Avg. "el. iit/si 
H y d r  Depth (ftl 
Con" (cis1 
Wetted Per. (ftl 
Shear lIh/sq ftl 
stream power i~b/ft 61 
cum Volume (acre-fil 
cum S* (acres) 

Channel 
0 .055  

125.97 
69.01 
69.01 

665.90 
21.14 

9 . 6 5  
3.26 

3996.0 
21.99 

1 . 4 4  
12.50 

7 . 1 6  
2.73 

percent xydr velocity 
Con" DepTh(ft1 (fi/sl 
0.10 0.85 1.96 
2 . 1 4  3.52 6 . 0 5  
7.10 5 . 8 7  9.41 
7.39 5 . 9 4  9.68 
7.21 5 . 8 5  4.58 
6 . 8 5  5.70 9 . 3 6  
4.51 4.50 7.80 
2.00 2.77 5 . 6 4  
0 . 6 9  0.76 1.96 
2 . 3 3  0.81 2 . 0 5  

5 0 . 8 7  3.87 7 . 0 2  
8.20 2.10 2.96 

warning: The energy equation could nor be balanced wiihrn the specified number oi iterations. The 
program the surface that had the least amount ai error between comnuted and 
assumed valuer;. 

warninn: The enerclv loss was qrearer than 1.0 ft (0.3 mi. between the current and previous cross .. 
section.  his may indicate the need for a a e i ~ i o n a ~  cross sections. 

warning: mring the =randare step iterations, when the assumed water surface was set equal to critical 
deDth. me calculated surface came back belaw cririiai depth. ~ n i s  indicates enat inere 
ii.r,~r a valid subcritical answer. s he program defaulted to c r i t i c a l  depm. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev lit) 
vel wad i f r l  
" 8 .  Elev lit1 
CIiL W.S. i f t i  
E D .  Slope iii/itl 
Q mral (cis1 
TOO Width ifL1 
vei Total iir/sr 
Max Chl Dpfh lit) 
Con". Total (cis1 
Length "Ld, (ft) 
win Ch El lit, 
alpha 
rrcrn LO99 l i t )  
C h E Loss (ftl 

Element 
WL. "-Val 

warning:  he energy equation could nor be halanced within m e  specified number of iterations, m e  
program selected the warer surface m a r  bad m e  least amount of error between computed and 
assumed values. 

warninq: me enerqy loss was qreater than 1.0 f L  (0.3 ",I. between the current and   re via us crass .. 
section, m i s  may indicate me need for amitional cram sections. 

warning: ~ u r i n g  the standard step iterations, when m e  assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 

FDS <,fCline Creek Tributaries, 
FCD 2005C024, Work Assignment 2 
JE Elcller/Hyd,.ology & Geontorpholr>gy, Inc. 



is not a valid 

Profile #profile i 

POB 

LOB 
2 LOB 
3 LOB 

t h a n  
5 cnan 
5 Chan 

Chan 
B Chan 
9 cnan 
10 Chan 
11 ROB 
12 ROB 

warning: 

warning: 

warnino: 

answer. Thr 

W.P. 
lftl 
0.44 
3.63 
3 , S I  
3.09 
3 . 0 9  
1.05 
2.01 
3.04 
3 . 3 4  
1.34 
2 . 8 0  
0.37 

percent ~ y d r  
Conv DepLhlfLl 
0.00 0.08 
1.16 0 . 8 2  
3 . 9 4  1 . 7 0  
7 . 8 4  2 . 4 0  

11.75 1.05 
15.90 1.6& 
18.20 3 . 9 &  
20.12 d.19 
14.21 3 . 5 1  

 he energy equation could nor be balanced within the specified number of ~terationn.  he 
program selected the water surface that had me least amount of error between computed and 
aaaumed values. 
m e  energy losa waa greater than 1.0 f r  lo., mi, between m e  current and previous cross 
section. Thin may indicate the need for additional cross sections. 
~ u r i n g  the ntandard orep iterations, when the assumed water suriace wae set equal to ori~ical 
deprh, the calculated warer suriace came back below crrtical depth. This indicatee LhaL there 
is nor a valid subcritical anewer. a he program defaulted to critical depth. 

Profile tiproii1e 2 

POS Left SLa RicrhL SLa Blow Area W.P. Percent Hvdr 

LOB 
LOB 
LOB 
Chan 
m a n  
Chan 

warning:  he energy equation could nor be balanced within the epeciiied n u d e r  of iteraiionn. m e  
program nelec ied  the warer ourface that had the least amounr of error between computed and 
assumed values. 

warnina: m e  enerav loas was arearer than  1.0 ie (0.3 ml, between ine current and orevious crons -. 
section.  his may indicate the need for additional crosn secrlonn. 

warning: ~uring the standard step iteratione, when me aeaumed water surface was set equal LO critical 
aeotn. m e  calculated warer auriace came back below critical eeo~h. ~ h i r  indicates that there 
ie'nol a valid aubcrirical answer. m e  program defaulted LO cr;rlcal depth 

CROSS SECTION 

RIVER: X1 
REACH: Reach 1 R S :  1 . 2 4 7  

INPUT 
Oeacriprion: 
Station Elevation Data nu"= 1 4  

Bank S t a :  Left  Right Lengths: Lefr Channel Right Coeii Contr. Expan 
9988.471002+.13 133.02 126.65 116.&1 I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. =lev (it1 2424.59 ~ l e r n e n ~  left 08 channel ~ i g h ~  OB 
Ye1 Head IfLI 1.12 WL. "-Val. 0.065 0.055 0.060 
W . S .  EleY lit1 2 4 2 3 . 4 8  Reach Len. lit1 113.02 125.66 116.43 
CriL W.S. lit1 2 4 2 3 . 4 8  Flow area 18q ELI 0.87 82.87 0.73 
E.D. mope iirliri 0.033956 ~ r e a  lsq it1 0.87 82.87 0.73 
Q TOCal lcfsl 708.00 Flow lcisl 2.07 704.19 1.54 
TOP width lit) 40.11 TOD width lftl 1.82 36.16 2.21 
vel  oral iirlsl 8 . 3 8  avg. "el, lrt/sr 2.38 8.50 2.12 
 ax ~ h l  ~ p t h  lit1 3.15 ~ y d r .  ~ e p r h  iftl 0 . 4 8  2.29 0.33 
Conv. Total lcisl 3842.1 Conv, (cis1 11.2 1822.6 8.4 
~ e n g m  wtd, lit1 1 2 5 . 6 5  wetted per, iftl z . o i  37.14 2.31 
 in ch ~1 (ELI 2420.33 shear ~ ~ b / s q  f t l  0.90 4.71 0.67 
iilpha 1.02 stream power Ilblft sl 2.14 40.20 1 . 4 2  
~ r c r n  ~ a a s  lit1 4 . 2 3  cum volume lacre-ftl 2 . 7 1  7 . 3 4  2 . 2 6  
c & E m a s  lit1 0.02 cum SA (acreel 3.19 2.65 z . 0 7  

PDS ofClirte Creek Tribrrra~ies, 
I7CU 2005C024, Work Asrijinn,enf 2 
JE F~rller/Hydrulogy & ~ ~ < J ~ I I o ~ I ~ ~ J ~ ~ J ~ Y ,  IIIC. 



warning: =he energy equation could not be balanced within the specified number of irerarions.  he 
program used critical depth for the warer surface and continued on with the calculations. 

warning: energy loss was greater than 1.0 ft (0.3 m1,  between the current and previous craas 
~ e c ~ l o n .   his may indicate m e  need tor additional cross sections. 

warnmg; ~uring the standard step iterations, when the assumed warer surface was set equal to critical 
death, me calculated water surface came back below critical d w i h .   his indicates that  there 
is nor a valid subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTSUT Crofile #profile 2 

B.G.  lev iiri 
"el Head lfi) 
W.S. Ele" (it1 
crir W S ,  i t t i  
E.G. Slaae i f t / f t i  
Q Total (cfsi 
TOP width (it) 
"el Total (rr/si 
Max Chl Dpkh IfLl 
Con" Total lcfsi 
Length WLd. lft) 
Mi" Ch El (iti 
aloha 

Reach Len. IiL) 
m o w  ~ r e a  I J ~  it) 
Area lsa EL1 
Flow 1CL.I 
~ o p  width ifr) 
nvg. "el. lfi/sl 
xydr Depth lit) 
Conv. (cis1 
Wetted Per. lit) 
Shear Ilblsq it1 
Stream Power Ilblii s i  
cum Volume lacre-it) 
cum SA (acres, 

left 08 
0 . 0 6 5  
133.02 

0 . 8 7  
0.87 
2.07 
1.82 
2 . 3 8  
0 . 4 8  
11.2 
2 . 0 5  
0 . 9 0  
2.14 
1.87 
1.91 

Channel 
0.055 

126.66 
8 2 . 8 7  
8 2 . 8 7  

7 0 4 . 3 9  
36.16 

8 . 5 0  
2.29 

3822.6 
17.14 
4.71 

4 0 . 2 0  
7.53 
2 . 6 5  

Right OB 
0.060 

116.43 
0.71 
0.73 
1 . 5 4  
2.21 
2.12 
0 . 3 3  

8 . 4  
2.31 
0 . 6 7  
1 . 4 2  
1.76 
1.54 

warning: m e  energy equation could nor be halanced within the specified number of irerarions. m e  
program "sed critical depth for the water surface and continued an with the calcu~arians. 

Warning: The energy loss was greater rhan 1.0 fi 10.3 m). between the current and previous cross 
eection. ~ h i r  may indicate the need for additional crois jections. 

warning: During the standaid step iterations, when the assumed water surface was set equal ra critical 
depth, the calculated warer surface came back below critical depth. mis indicates tnae there 
is not a valid rubcritical answer. m e  program defaulted to critical depth. 

Chan 
Cham 
m a n  
cnan 
Chan 
ROB 

warning: m e  energy equation could not be balanced within the specified number of irerarions. i he 
program "see critical depth for the warer surface and continued an with the calcuiarians. 

warning: m e  energy loss was greater than 1.0 it 10.3 m). herween the current and previous crass 
section. This may indicate the need far additional cross ieciions. 

warning:  ring me standard step iterations, when the assumed water surface was set equal to criricai 
depth. the calculated warer surface came back below critical d e p m .   his indicates rnar there 
is not a valid subcritical answer. =he program defaulted to critical depth. 

LOB 
a cnan 
3 cnan 

m a n  
5 Chan 
6 Chan 

Chan 
Chan 

9 ROB 

W.P. 
lit) 
2.04 
1.62 
1.17 
5 . 2 1  
1.27 
5.19 
5.26 
5.39 
2 . 3 1  

percent ~ y d r  velocity 
con" neprhitt) lfrlsi 
0.29 0.48 2 . 3 8  

12.23 2.18 7 . 6 9  
21.34 2.91 9.93 

warning;  he energy equarian could not he balanced within the specified number of iterations. i he 
program used critical depth for me warer eurface and continued on virn the ca~cu~ations. 

Warning: The energy loss was greater rhan 1.0 tr 10.3 mi, between the current and previous ~ 1 0 6 6  

aection. Tnia may indicate me need for additional cross se~tior.6. 
warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 

aeo~h. the calculated warer surface came back below critical death. m i s  indicates that there . . 
is not a valid subcritical answer. =he program defaulted to critical depth 

CROSS SECTION 

RIVER: XI 
RBIICH: Reach 1 RS: 1 . 2 2 3  

Manningls n Values nun,= 

FDS <~fCline Creek Triburanes, 
FCD 2005C024, W,~v,,kAssign,nent 2 
JE Fulle?/lfydrobgy & Geomorphology, Inc. 



S L ~  n v a l  sra n va l  sra n val 
9979.716 , 0 6 5  9 9 0 9 . 1 6  05510016.47 .06 

Bank SLa: Left Right Lengths: Left Channel Right Coeff ConLr. Expan, 
9g89.1610016.47 161.17 166.25 177.37 .1 . I  

CROSS SECTION DUTPDI 

Channel 
0 . 0 5 5  

166.25 
75.81 
75.81 

705.61 

E.C. Elev IfLi 
"el Head Ifti 
W.S. Ele" IfLi 

Element 
W t .  "-Val. 
Reach Len. IfLi 

a TOM i~iei 
m p  Width lit1 
"el Total lft/ai 
Max C h 1  DpLh Ifti 
Conu. Total Icisl 
Length "Ld, lit) 

Cum SR lacreal 

~ a r n i n g :  m e  energy equation could nor be balanced within the npeoiiied number of iterations.   he 
program used critical depth for the warer surface and continued an with m e  calculations. 

warning: The energy loss was greater than 1.0 it 10.3 mi. between Lhe current and prev1aun oroan 
section.  his may indicate m e  need for additional croes sections. 

warning; ~uring the standard srep iterations, when the aseumed water aurface was a e i  equal LO critical 
depm, m e  calculated water surface came back below critical depth.  his indioates that there 
is nor a valid rubcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profiile Uprofile 2 

E.G. zlev ifti 2419.58 ~lement =eft OB channel Riqnt OB 
vel ~ e a d  ii~i 3 5  w r . n - v a l .  0.055 0.055 0.060 
W . S .  Elev IfLi 2418.23  each   en. lit1 161.37 156.25 177.37 
CriL W.S. i i L i  2418.23 Flow Area Is0 fti 0.09 15.81 0.67 
E.D. slope'~ii/iri 0.032797 area iaq fti' 0.09 1 5 . 8 1  0.67 
Q Total lcfsi 708.00 Flow lofsi 0.10 706.63 1.27 
Tap Width IiLi 30.19 TOP Width IfLi 0.55 27.31 2.33 
Vel Total IfL/ol 9.25 Avg. "el. lft/si 1.12 9.32 1.91 
Max Chl Dpth Ifti 4 ~ y d r .  ~ e p t h  lfrl 0.16 2.78 0.29 
Can". Total loisi 3909.5 COOY. ICfsi 0.6 3901.9 7.0 
~iength Wed. ($ti 155.30 wetted per. lfti 0.64 2 0 . 8 3  2 . 4 0  
 in cn EI jtti 2413.79 shear ilb/sq it) 0 . 2 9  5.38 0 . 5 7  
alpha 1.01 stream power ilb/ft si 0.32 50.19 1.09 
FrcLn Lo98 Ifti 4.69 CYm Volume lacre-£ti 1.87 7.30 1 . 7 6  
C s E LoSB lfti 0.07 Cum SL lacreel 1.91 2.55 1 . 5 4  

warning: l he energy equation could nor be balanced within me specified number of iteratione. i he 
program used critical depth for the water surface and continued on with the calculations. 

warning:  he energy l o o n  wan greater than 1.0 ft 10.3 mi. between the current and previous cronn 
section. This may indicate the need for additional croan seotions. 

warning: During the standard step rterations, when the anoumea warer ourface was net equal to critical 
deotb. the calculated water surface oame back below critical deoLh. This indicatee tilac there . . 
is not a "illid subcritical answer. The program detaulred t o  critical depth. 

W.P. ~ercenr ~ y a r  velocity 
lfti con" oeprnitti iir/si 
0.54 0.01 0.16 1.12 
< .S3  4.18 1 . 4 7  1.16 
4 . 3 1  19.59 3.61 4.75 

LOB 
Chan 
cnan 
man 
cnan 
Chan 
man 
cnan 
ROB 

warning:  he energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for the warer surface and continued on wiih the calcula~ions. 

warning: m e  energy loss was greater than 1.0 f r  10.3 mi, between the current and previous oross 
section. This may indicate the need for additional cross secriona. 

warning: During the standard srep iterations, when the assumed water auriace was set equal Lo critical 
depm, me calculated water surface came back below critical depm.  his indicates that there 
is "or a subcritical answer.  he program defaulted to critical depth. 

W.P. 
ifti 
0.64 
4.53 
4 . 3 1  
1.91 
h.02 
4 . 0 2  
4.02 
11.02 
2 . + 0  

,--, 
LOB 9 9 8 7 . 2 7  

2 CDan 9989.16 
3 cnan 9993.06 

Chan 9996.95 
Chan 10000.86 

6 Chan 10004.77 
Chan 10008.67 

B enan 10012.57 
'I ROB 10016.17 

FDS qf Cline Creek Tribufurie.~, 
VCD 2005C024, Work A.~sijin,nenf 2 
JE FuNer/IIyd,ulogy & Geo,norphulr~jiy. 



warning: m e  energy equation could nor be balanced within me specified number of iterationr;. m e  
program used critical depth far me warer surface and continued on with the calculatlans. 

warning: energy loss was greater than 1.0 ft 10.3 m i ,  between m e  current and previous cross 
sec~ion.  his may indicate m e  need for additional cross sections. 

~ ~ r n i n g :  ~vring the standard step iterations, when m e  assumed warer surface was s e t  equal to critical 
depth, the calcula~ee water surtace came back  below critical depth. ~ h l s  indrcates that there 
is not a valid subcritrcal answer.  he program deiaultea to critical depth. 

CROSS SECTTON 

PIIVER: KL 
REACH: Reach 1 RS: 1.141 

INPUT 

CROSS SECTION OUTPUT PrOPile #profile 1 

E D .  Elev I f t i  2412.68 Element Left OB Channel Right OB 
Yel Head ( f L 1  1.11 W L .  n-Val. 0 . 0 5 5  0.055 0.050 
W.S. ~ i e v  ~ f t i  2411.57 =each =en. ( f r i  1 9 8 . 9 1  215.69 241 .71  
CriL W.S. ( f t l  2411.41 Flow Area l s q  i t 1  3 . 4 1  8 0 . 3 4  3 .08 
E.G. Slope I f L l f L i  0.024465 area 1sq ET) 3 . 4 1  80.34 3 .08 
Q Total IC fs i  708.00 Flow 1 c f s I  1 0 . 5 8  687 .51  9 . 8 5  
Top Width I f L i  3 4 . 8 7  Tap Width I f L i  3.82 27.31 3.75 
vel Total ( f t i s i  8 .15 nvg. vex. l t t l s i  3.10 8 . 5 6  3.20 
Max C h l  Dpth l f L 1  3 ~ y d r .  ~ e p t h  l f ~ i  0.89 2.94 0.82 
con".  oral i c f d  4526.5 con", i c f s l  67.7 4395.9 6 3 . 0  
Length Wtd. Ifti 215.80 WeLLed Per. I f t i  4 . 2 2  27 .88  4 .03  
Mi" Ch El I f L i  2407.14 Shear ( I b l s q  f i i  1.21 4 . m  1.15 
Alpha 1.07 St ream Power i l b l i t  s i  3 . 8 3  37 .67  3 .68 
F I C L ~  ~ o s s  [ f r )  6 .12 cum volume ( a c r e - £ t i  2.71 6 .81  2.25 
C & E LOSE I f L I  0 .01  Cum SA (acres1 3 . 1 8  2 . 4 1  2.01 

warning;  he energy loss was greater than 1.0 ft 10.3 m i .  between me currenr and previous cross 
section. ?his may indicate m e  need tor addltlonal cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev I f L i  2412.68 Element Left OB Channel Right OB 
Vel Head I f L i  1.11 WL.  = - V a l .  0 . 0 6 5  0 .055  0.060 
W . S .  =lev l f t i  2411.57  each =en. l i t )  1 9 8 . 9 1  215.69 241.71 
crit W.S. I ~ L )  2411.41 FIDW ~ r e a  ( s q  f r i  3 . 4 1  80.34 3.08 
E D .  Slope ( f L 1 f L i  0.024455 area 1sq fL1  3 . 4 1  80.34 3.08 
o m e a l  i c f s i  708.00 FIOW ic fs i  10.58 6 8 7 . 5 7  9 . 8 5  

~ . .  
Top Width ( f t i  
vel Total ( t r l s i  
Max Ch1 Dpth I f L )  
Con" Total ( c f s i  
Length Wtd. 1 f t 1  
win Ch El 1 f t l  
alpha 
FrCfn Lose IFTI  

warning: =he energy loss warn greater ihan 1 . 0  ft 10.3 m i ,  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #prof i le  1 

PO5 

LOB 
Chan 
Chan 
Chan 

8 Chan 
9 ROB 

Right s r a  
Ifti 
9 9 8 4 . 6 6  
9 9 8 8 . 5 6  
9 9 9 2 . 4 5  
9996.36 
10000.27 
10004.17 
10008.01 
10011.97 
10016.26 

W.P. 
ifti 
4 . 2 2  
3.91 
3 . 9 1  
3 . 9 4  
3.99 
4 . 0 3  
4 . 0 ,  
3 . 9 8  
4.04 

warning:   he energy loss was greater ihan 1.0 it 10.3 m i .  between me current and previous cross 
section.   his may indicate tne need for additional cross sections. 

Profile #profile 2 

FIX qf Cline Creek Trlbutaric.?, 
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PO9 

LOB 
cnan 
cnan 
Chan 
Chan 
cnan 

W.P. 
(it) 
4 . 2 2  
3.93 
3.95 
1.99 
3.99 
L O 2  

7 m a n  10004.17 10008.07 90.40 il.lS 4.01 12.77 2 . 8 7  8 . 0 8  
8 Chan 10008.07 10011.97 i l l 1  7 . 9 2  3 . 9 8  7 . 2 2  2 . 0 3  6 . 4 5  
4 ROB 10011.97 10016.26 9.81 1.08 4.09 1.39 0.82 3.20 

~arniny:   he energy loss waa greater than 1.0 i r  (0.2 mi, between the current and previous cross 
eection. ~ h i a  may indicate the need for additional crosn sections. 

CROSS SECTION 

RIVER: X1 
REIICH: Reach I RS: 1.150 

INPUT 
Deiscriprio": 
atation ~levaiion ~ a r a  mum= n 

SLB EleY SLB EieY SLa EleY SLa EleY SLa EleY 
9918.2 2410.369987.327 2 4 0 7 8 3 9 9 8 7 0 2 7  2407.7V910.lU 2407.11 9 9 9 4 . 9 7 2 4 0 4 . 6 7 9  

9 9 9 8 . 6 4 7  2402.83 10000 2102.1710005.39 2 4 0 3 . 4 7  10020 2802.9+10024.27 2 4 0 2 . 4 8  
10031.112104.18710035.44 2105.1610010.32 240710042.08 2407.5610044.34 2408.21 
10050.55 24099310050.87 2110.02 

9 9 7 8 . 2  , 0 6 5  9 9 9 4 . 9 7  ,05510031.41 . 0 6  

Bank SLa: Left Right Lengths: Left Channel Right Coeff ConLC. 
9994171003191 1 8 2 . 1 3  171.46 144.85 .1 

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev IfLi 2406.54 Element Left OB 
vel ~ e a d  iiri 1.08 w t . n - v a l .  0 . 0 6 5  
W.S.  lev (it1 2 4 0 5 . 4 5  Reach   en. (fei 182.13 
CriL W.S. (it) 2d05 .46  FLOW Area (sq tti 0.62 
E.D. slope iir/iri 0.033297 area (sq f ~ i  0 . 6 2  
o Total iciei 708.00 plow (cf~i 1.29 
TOP width (fti 41.69 TOP width (ici 1 . 5 1  
ve l  ~ o r a ~  iir/si 8.23 avg. "el. (frisi 2.08 
wax chi ~ p r n  lit) 3.29 ~ydr. ~ e p t h  ifti 0.3g 
~ o n v  Total iciei 1880.0 Con". (cfni 7.1 
~enyrn Wtd. ifti 171.38 Wetted per. (fti 1.76 
win ch EI ifti 2602.17 shear (lb/sq fti 0.73 
upha 3 stream power (Ib/it si 1.52 
Frctn ~ o s s  ifri 5.66 cum volume (aore~fri 2.72 
C 8 E LOBS ifti 0.02 Cum Sa (acres1 3.17 

warnino:  he enerav emuation could nor be balanced within m e  specified number of iterations. m e  -. . 
program used critical depth for the water surface and conLinued on with the calculations. 

warning: The energy loss was greater than 1.0 f r  10.3 mi. between the current and previous croem 
oecrion.  his may indioate the need for additional cross sec~iona. 

warning: ~ u r r n g  the standard step iteratione, when the aasumed water nurfaoe warn o e ~  equal to critical 
depth, me calcuiated water surface came back below critioal depth.  his indicates that there 
is not a valrd svhcriLical answer. The program defaulted TO critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. mev ifti 
vel ~ e a d  iiri 
W.S. Elev lit1 
crir W . S .  lit1 
E.C. Slope iEL/Eti 
Q Total ICtai 
TOP Width lit) 
"el Total ii~/si 
 ax cw Dprn iiri 
COD" Total icisi 
Length "Ld, Ifti 
M i "  Ch El liri 
u a n a  

Element 
WL. "-Val. 
Reach Len. Ifti 
PIOW area (Bq it) 
Area lsq iLi 
Blow lcfsi 
~ o p  width (it] 
a v g  "el. iiriei 
Hydr. Depth lfii 
Con". (cis1 
Wetted Per. Ifti 
Shear ilb/sq fLi 
Scream power ilb/it a) 
cum volume iacre-fti 
cum S* 1acreai 

warning: =he energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

~arniny: m e  energy loss was greater than 1.0 it (0.3 ml, between the current and previous cross 
~ n i s  may indicate the need for additional cross secrione. 

warning: ~uriny the standard step iteratione, wnen m e  aesumed water surface was e e t  equal to critical 
depth, the calculated warer surface came back below critical depth. Thin indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

Profile ifprofile 1 

POD ~ e f ~  ara Right s t a  F ~ O Y  area W.P. ~ e i c e n ~  xydr velocity 
ifti l f t l  ( c f e l  1mq f t l  (FLi Conv DepLhIfLi (ftlsi 

FDS c,fCline Creek Tribnhtries, 
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LOB 9991.62 9494.97 1.29 0 . 6 2  1.76 0.18 0.39 2.08 
Chan 9994.97 10000.25 8 2 . 3 8  11.11 5 . 8 7  11.64 2.10 7.42 
~ h a n  10000.25 10005.52 123.39 13.71 5.42 17.43 2.60 9.00 
Chan 10005.52 10010.80 8 7 . 7 0  11.05 5 . 2 8  12.39 2 . 0 9  7.94 
Chan 10010.80 10016.08 101.111 12.06 5 . 2 8  1 4 . 3 3  2 . 2 9  8.41 

5 m a n  1001608 10021.36 116.89 13.14 5 . 2 9  16.11 2 . 4 9  8.90 
m a n  10021.36 10026.63 136.45 1 4 . 5 2  5.38 19.27 2 . 7 5  9 . 4 0  

8 Chan 10026.63 10031.91 5<. 91 8.46 5.47 1 . 7 6  1.60 6.49 
4 ROB 10031.91 10031.70 3 . 5 4  1.39 3 . 3 0  0 . 5 0  0 . 4 4  2 . 5 4  

warning: =he energy equation could not be halanced within the specified number ai irerarions. i he 
program used critical depth for the warer surface and continued on wirh the calculations. 

warning:  he energy loss was greater riian 1 . 0  ft 10.3 m l .  between the current  and previous cross 
section. This may indicate me need for additional cross secrrons. 

Warning: During the standard step iterations, wnen the assumed water surface was set e q u a l  to critical 
death. the calculaied water surface came back below critical d e ~ ~ h .   his indicates t h a t  there 
is-r,~t a ~ a l i a  subcritical answer. s he program defaulted to ~ ; l r i ~ ~ l  depth. 

Profile #profile 2 

1 LOB 
Chan 

Chan 
Chan 

5 Chan 
cnan 

B cnan 
9 ROB 

W.P. 
( E L I  
1 . 7 6  
5.87 
5.42 
5 . 2 8  
5 . 2 8  
5 . 2 9  
5.18 
5.47 
3 . 3 0  

warning;  he energy equation could nor be balanced within the specified number of iterations. ?he 
program used critical depth far the warer surface and continued on wirh the calcula~ions. 

warnins: w he enermv loss was mrearer than 1.0 ft 1 0 . 3  m i .  between me current and nrevious cross *. 
section.  his may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, wnen me assumes water surface was s e t  equal LO critical 
depth, the calculated warer surface came hack below critical aepm. ~ n i s  indicates that there 
is not a valid subcritical answer. m e  program defaulted to critical denrn. 

CROSS SECTION 

RIVER: X i  
REACH: Reach 1 RS: 1.118 

~ a n k   ST^; ~ e f r  Right Lengths: Lett channel Right coeef con~r. ~ x p a n  
9991.92 10021 123.57 130.05 141.11 .1 . 3  

CROSS SECTION OUTPUT Profile #protrle 1 

E D .   lev ifti 2349.75 Element Left OB Channel Right 08 
Ye1 Head ( i t 1  1 . 2 5  W L . n ~ V a l .  0.065 0.051 0 . 0 5 5  
W.S. =lev (it) 2 1 9 8 . 5 1   each   en. ( f r )  121.57 110.05 1 4 1 . ~ 1  
Crit W.S. (ft) 2198.51 F l a w  area ieg ft) 0.92 78.27 0.91 
E D .  slope ( i t l i t )  0.032715 hrea ( s q  i t 1  0.92 7 8 . 2 7  0 . 9 1  
0 Total (Cis> 7 0 8 . 0 0  Flow <Cis> 2.18 7 0 3 . 5 7  2 . 2 6  
Top widti ( f i l  
"el Total ( f L f . 1  
 ax cnl opth i f t i  
Con". TOLal ( C L E i  
~engih Wtd. ( i t )  
Mi" Ch E l  ( i t 1  
alpha 
preen ~ o s s  (it] 
C & E LOGS ( i t 1  

Shear ( I b l s q  i t 1  
Stream Power i l b l i t  s l  
cum Volume i a c r e - i t 1  
Cum SA (acres: 

warning:   he energy equation could not be balanced within me specified number of iterations. m e  
program u ~ e d  critical depth f a r  the warer surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft ( 0 . 3  m 1 .  between the current and previous C1066 

section. =his may indicate the need for additional crass sections. 
warning: mring the lsrandard step irerarions, wnen m e  assumed warer surface was set equal ro critical 

depth, the calculated warer surface came back below critical depth. ~ h i a  indicates that there 
i6 nor a valid subcritical answer. Tbe program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. =lev ( i t )  2399.76 ~ l e m e n t  
Vel Head ( f L 1  1 . 2 5  W L . n - V a l  

FDS c~f Cline Crcck Tributaries, 
FCD 2005C024, WorkAssijin,nent2 
JE F u l l c r / H y d ~ ~ ~ I y  & Geo,so,phology, Inc. 

Left OB Channel Right OB 
0.061 0 . 0 5 5  0 . 0 5 5  



W.S. Elev Ifti 
C i i L  W.S. lftl 
E.G. Slope Iftlfti 
Q Total lCf61 
TOP width lrci 
"el Total lfLIs1 
 ax chi Dprn ifti 
Conv. Total (cis1 
Length Wtd, lit1 
Min C h  El lit1 

Wetted Per. IfLl 
Shear Ilblsq ti1 
srieam power ilblit o i  

warning: l he energy equation could nor be balanced within the specified number of iterations.  he 
program used critical depth for the warer suriace and continued on with the calculariono. 

warning: m e  energy loss was greater than 1.0 it 10.3 m), between m e  ourrenr and previous cross 
section. Tnia ma" indicate the need far additional cross sections. 

xarning; nuring tne standard erep iterations, when m e  assumed warer surface was set equal ro critical 
aepm, me calculaeea water suriace came back below critical depth. ~ h i a  indicates that Lhere 
is not a valid nubcritical anawer. The program defaulted Lo critical depth. 

POO =eft eta  ~ignt S L ~  n o w  area W.P. percent ~ y d r  velocity 
ifti ift) ICIQI isq it1 ifti Con" DepLhlfLl IiLIol 

LOB 9992.65 9991.92 2 . 1 8  0.92 2.11 0.31 0 . 4 9  2.37 
Chan 9994.92 9999.22 61.40 9 . 0 8  4 . 8 5  9.17 2.11 7.15 

3 Chan 9999.22 10003.11 113.91 14.72 4 . 4 5  21.74 3 . 4 2  10.46 
m a n  10003.11 10007.81 119.08 12.48 4 . 3 3  16.82 2 . 9 0  9 . 5 4  
m a n  10007.81 10012.11 91.86 10.97 4 . 3 4  11.14 2 . 5 5  8 .74  
Cilall 10012.11 10016.41 136.50 13.71 4 . 4 6  11.28 3 . 1 g  9 . 9 6  

7 Chan 1 0 0 1 6 . 4 1  10020.70 9 8 . 2 5  11.25 +.45 1 3 . 8 g  2.62 8 . 7 4  

8 Chan 10020.70 10025.00 34.96 6 . 0 7  4.48 4.94 1.41 5 . 1 6  

9 ROB 10025.00 10036.24 2 . 2 6  0.91 2.54 0.12 0.38 2 . 4 7  

varning: ~ n e  energy equation could not be balanced ~irnin the specified nutnber of iterations. m e  
program used criLical depth far the water surface and continued an with the calculaLion6. 

warning:  he energy lone was greater than 1.0 f r  10.3 m1, between the current and previous cross 
oeo~ion.  his may indicate the need for additional cross sections. 

warning: ~uring m e  standard etep iterations, when the assumed warer surface waa set equal to critical 
death. me calculated water surface came back below critical denm. i his indicates that Lhere . . 
is nor a valid a~bcri~ical anewer. m e  program defaulted ro critical depth. 

PO6 

LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

Rrea 
1eq fti 

0.92 
9.08 
14.72 
1 2 . 4 8  
10.97 
13.11 
1 1 . 2 5  
6.01 
0.91 

W.P. 
iirl 
2 . 1 1  
4 . 8 6  
4 . 4 5  
4 . 3 3  
4 . 3 4  
4 . 4 6  
4 . 4 5  
4 . 4 8  
2 . 5 4  

warning:  he energy equation could not be balanoed within the specified number of irerationo. The 
program used critical depth for the water surface and continued on with the caloulations. 

warning:  he energy loss was greater than 1.0 EL 10.3 mi. between the current and previous croes 
section. ~ h i o  may indicate m e  need for additional cross sections. 

warning: ~uring m e  standard step iterations, when the assumed water surface was set equal to critical 
aepm, t h e  calculated warer suriace came back below critical depth. ~ h i a  indicates enat there 
is  no^ a valid subcritical answer. m e  program defaulted to critical depth. 

CROSS SECTION 

RIVER: il 
REICH: Reach 1 RS: 1 . 0 1 3  

Twm,,m .... ". 
oescriprion: 
~rarion Elevation ~ a t a  "urn= 17 

6ta m e v  ST*  lev Sra  lev Sra =lev S L ~   lev 
9951.369 2399.179959809 2397.349962.259 2396,769970,904 2396249975.639 2395.95 
9977.229 2395,859979919 2394.96 9986.272392.754 9993.372390.2889999.899 2388.02 
10006.76 2390.911000708 2391.0810007.25 2391.111001113 239252111023.13 2396.3 

10024 2196.5110029.14 2 3 9 7 . 5 2  

~ a n k  S L ~ :   eft ~ight Lengths: =eft channel ~ighi coeff conrr. Expan 
9991.3710005.75 202.31 209.85 226.0d .1 . I  

CROSS SECTION OUTPUT Profile #profile I 

E.C. =lev ifti 2331.39 Element ~ e i r  OB channel ~ i g h t  OB 
Ye1 Head lit1 4 WL,  n-Val. 0 . 0 6 5  0.056 0 . 0 5 5  
W . S .   lev lit1 2393.55 Reach Len, Ifti 202.31 209.85 224.04 



crit W . S .  (LC) 2393.55 n o w  ~ r e a  !aq f r )  15.34 5 6 . 6 2  10.30 
E.G. Slope IfLIft) 0.023657 area isq fkl 15.34 56.62 10.30 
a 'rota1 (CIEI 708.00 FIOW ~ C ~ B I  71.97 5 8 6 . 8 3  49.20 
TOP width (it) 3 . 7 3  TOP Width !it) 9 . 4 0  13.39 7 . 9 4  
vel  oral (iris) 8.61 nvg. "el .  !ir/s) 4.611 10.36 4.78 
  an chi ~ p r n  !it) 5.53 xydr. ~ e p r n  (it) 1.63 4 . 2 3  1.30 
~ o n u .  Total lciel 1603.1 Con", ICZSI 467.9 3815.3 314.9 
~ e n g ~ h  Wtd. !it) 211.08 wetted per. ifti 4.95 14.37 8.35 
 in ~h ~l lit1 2388.02 Shear llblsq it1 2.28 5.82 1.82 
Alpha 1 . 2 5  Stream Power Ilblft sl 10.68 60.11 8.70 
m c t n  ~ o s s  !it] 5.11 cum volume (acre-it) 2.70 5.88 2.22 
C & E LOSS !it1 0.18 Cum Si i  lacresl 1.14 2.09 2.01 

warning: l he energy equation could not be balanced within the specified numer of iterations. i he 
program used criracal depth for tne warer surface and continued an with the calculations. 

warning:   he velocity head has changed by more than 0.5 it 10.15 mi. ~ h x s  may indicate the need for 
additional cross sections. 

xarning: ?he energy loss was greater than 1.0 fr  (0.3 m). between the current and previous croes 
section. ~ h z s  mav andicare the need for adoltional cross sections. 

warning: During the standard step iterations, when the assumed warer surface was set equal to critical 
depth, the calculated warer surface came back below critical depth. m i s  indicates that there 
is not a valid subcriLical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev lfil 
"el Head !£ti 
W.S. Elev IfLI 
CliL W.S. !fLl 
E.G. Slope !tL/ftl 
a Total ictsi 
Top Width lit1 
vel Total (itls) 
Max Chl Dpth lTt1 
Con" Total lcisl 
Lenoth Wtd. i f t i  

2 3 9 4 . 9 9  Element 
1.44 Wt. "-Val. 

2393.55 Reach Len. !fil 
2 3 4 3 . 5 5  Flow area !sq fL1 
0.023617 area !sq ftl 

708.00 Flow !Cf6l 
10.73 Top Width (it1 
8.61 i ivg Vel. Iitlsl 
5.51 Hydr Depth lit) 

4603.1 Con" !cia) 
2 1 0 . 2 3  Wetted per .  i ir i  

~in-ch ~1 lit) 2188.02 shear !lb/sq it) 2.28 5.82 1.82 
Alpha 1.25 Stream Power IIblir sl 10.68 60.31 8.70 
FlCLn LOSS lit1 5.71 Cum Volume !acre~ftl 1.83 6.08 1.72 
C h E LOSS !it1 0.08 Cum S i i  (acres1 1.86 2.09 1.48 

warning:  he energy equation could not be balanced within the specified number of iterations. m e  
orouram used critical denrn for the water surface and continued an with the calculations. . - 

warning: The energy lass was greater than 1.0 it ( 0 . 3  m1. between the current and previous cross 
EeCLion. Thib may indicate the nee* for additional Cro56 SeCtionS. 

~arning: ~uring m e  standard step iterations, when m e  assumed warer surface was set equal to critical 
depth, m e  calculated water surface came back below critical depth. ~ h i a  indicates that there 
Is nor a valid subcriLica1 answer. The program defaulted to critical depth 

POS ~ e t r  sta ~ignr S L ~  FIOW nrea W.P. ~ercent ~ y d r  velocity 
lft) !ELI (cis1 (sq ft) lit1 con" aeprhlftl !itla) 

LOB 9 9 7 6 . 5 7  9984.97 0.17 0.17 1.06 0.02 0.17 0 . 9 9  
LOB 9 9 8 4 . 9 7  9993.37 71.80 15.17 8.89 10.14 1.81 4.73 

3 Cham 9993.37 9995.28 63.45 6.88 2.03 8.96 1.60 9 . 2 2  
Chan 9 9 9 5 . 2 8  9 9 9 7 . 2 0  84.13 8.15 2 . 0 2  11.88 4 . 2 6  10.11 
cnan 
Cham 
Chan 
Chan 
man 
ROB 
ROB 

warning: The energy equation could nor be balanced "ithi" the specified number of irerauons.  The 
program used critical depth for me warer suriece and continued on with the calcu~aiions. 

warning:  he velocity head has changed by more than 0 . 5  ft 10.15 mi. m i s  may indicate the need tor 
additional cross sections. 

warning: The energy lass was greater than 1.0 it 10.3 m1, between m e  current and previous cross 
section.  his may indicate the need for additional cross sections. 

warning: During the standard step iterations. when the assumed warer surface w a ~  set equal to critical 
depth, the calculated water surface came back below critical depth. =his indicates that there 
is not a valid subcritical answer. s he program deiavlred to critical depth. 

Profile #profile 2 

POS Left S t a  Rignr s t a  Flow area W . P .  ~ercent ~ y d r  velocity 
!it1 ifti !cEsI lsq Erl lit1 con" Depthlit1 lirlsl 

LOB 9 9 1 6 . 5 7  9 9 8 4 . 9 7  0.17 0.17 1.06 0.02 0.17 0.94 
2 LOB 9984.47 9993.37 71.80 15.17 8 . 8 9  10.14 1.81 4 . 7 3  
3 m a n  119g3.37 9 9 9 5 . 2 8  6 3 . 4 5  6 . 8 8  2.03 8 . 9 6  1.60 9.22 

Chan 9 9 9 5 . 2 8  9 9 9 1 . 2 0  84.13 8.11 2.02 11.88 4 . 2 6  10.33 
Chan 9997.20 9999.11 107.17 9 . 4 2  2.03 15.14 4.91 11.37 

6 Chan 9999.11 10001.02 121.15 10.21 2.06 17.11 5 . 3 3  11.87 
than 10001.02 10002.93 95.46 8.88 2.08 11.48 4 . 6 4  10.74 
m a n  10002.91 10004.81 69.12 7.32 2.08 9.76 3 . 8 3  9 . 4 4  
Chan 10004.85 10005.76 46.31 5 . 7 5  2 . 0 8  5.55 3.01 8 . 0 5  
ROB 10006.76 10011.24 44.51) 8 . 3 5  4.71 6 . 2 9  1.85 5.31 
ROB 10011.24 10015.71 4.71) 1.95 3.64 0.66 0 . 5 6  2 . 4 0  

Warning: The energy equation could nor he balanced wlfhin the specified number of iterations. The 
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used depth for me warer eurface and continued on with tne calcula~iona 
warnin-: enerov loss was oreater than 1.0 f t  (0.3 m ~ .  between the current and ~revious cross -. 

section. Thin may indicate the need for additional croes sections. 
warning: ~uring m e  standard step iterations, when the assumed water aurface wao set equal to critical 

ripnth r h p  ia lc l l~ared water surface oame back below critical death.  his indicates mar there .-=. ~ 

is nor a valid subcritical answer. The program defaulted Lo critical depth 

CROSS SECTION 

RIVER: X 1  
REACH: ReaOh 1 RS: 1.053 

,WD,?T 

Manning,. n values "urn= 3 
SLB n val sra n val s t a  n Val 

9974.154 , 0 6 5  9990.28 .05510019.15 0 6  

~~~k sta: ~ e i t  night Lengthn: ~ e i t  channel ~ight coeif conrr. Expan. 
9990.2810019.15 4 . 4  3 4 . 9  22.04 .1 3 

CROSS SECTION OUTPUT Profile #prOfrle 1 

CliL W.S. lit1 
E.D. slope iir/itl 
0 Total ,cis1 
Top width I&) 
"el Total iit/s1 
 ax C ~ I  nptn iirl 
con". Total icis) 
~iengih Wrd. (it1 
win ch EI (it1 
Llpna 
FICt" Loss lit1 

Element 
WE. "-Va l .  
Reach Len. IfLl 
Flow Area lsq fLl 
Area 1sq fLl 
Flow lcfal 
Top Width IFLI 
avg. "el. liL/sl 
Hydr. Depth IFLI 
Con". lcfol 
Wetted Per. lftl 
Shear ilb/sq fLl 
seream power 11b/ii 
cum Volume 1acre.fr 
cum S i i  (acres1 

Channel 

warning: ~ i l e  energy equation could not be balanced ~irhin me specified numer ai iterations.   he 
program used critical depth for m e  warer aurtace and continued on with t h e  calculations. 

warning:  m e  croes aecrion had to be extended vertically during the critical depth calculations. 
warninn: The enersv loee was areaier t h a n  1.0 it 10.3 m1,  between the current and previouo cross .. 

section.  his may indicate the need for additional croas sections. 
varning: mring the standard step iterations, when the asaumed warer surface waa s e t  equal to critical 

aeptn, the calculated warer aurface came back below cririoal depth. ~ h i o  indicates that there 
is nor a valid suboriticill answer. The program defaulted Lo critical depth.  

warninm:  he ~arabolic search method failed to converge on critioal depth. =he program will try the croso section alice/oecant meLnoa LO find critical depth. 

Profile #profile I 

LOB 
LOB 

Left SLa Right SLa 
lit1 ifti 
9983.83 9 9 8 7 . 0 6  
9987.06 9 9 9 0 . 2 8  
9 9 9 0 . 2 8  9994.40 
9 9 9 1 . 4 0  9998.53 
9 9 9 8 . 5 3  10002.65 

W.P. 
lit1 
1.58 
3 . 3 7  
4 . 2 4  

PUS of Cline Creek Tri~uf~rr.1e.s. 
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9 Chan 10015.03 10014.15 34.07 6 . 3 3  4 . 2 7  4.81 1 .5<  5 . 3 8  
10 ROB 10019.15 10028.78 38.09 4.78 9.63 1.38 1.02 3 . 8 9  
II ROB 10028.78 10018.41 44.44 10.73 9.63 6 . 2 8  1.11 1.14 
12 ROB 10038.41 10048.04 3 6 1 2  9.21 9 . 7 7  4 . 8 2  0.96 1.71 
13 ROB 10068.04 10047.67 0.02 0 . 0 3  0 . 4 8  0.00 0.06 0.57 

warning: The energy equation could not be balanced within the specified n u a e r  of ireraLions. The 
program used critical depth for the water surface and continued on with the calculations. 

warning; The energy loas was greater than 1.0 it 10.3 mi.  herween the current and previous cross 
section. This ma" indicate the need f a r  additional cross sections. 

warning: owing  the step ireratlons, -hen m e  assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical eepth. This rndrca~es that there 
1s nor a valid svbcri~ical answer. m e  program defaulted to crit ical  depth. 

POS ~ e i ~  sra ~ighr sea FIOW area W.P. ~ercent ~ y d r  
( i t )  ( i t 1  1cEsi iljq Fti l i t 1  Conv n e p r h i f ~ i  

m a n  9 9 4 0 . 2 8  9 9 9 4 . 4 0  5 2 . 5 8  8.71 5 . 8 0  7 . 4 3  2.11 
Chan 9944.<0 9 9 9 8 . 5 3  109.7'1 11 .87  4 . 1 8  15.51 2 . 8 8  

3 man 99'18.53 10002.65 136.99 13.50 4.13 19.35 3.27 
m a n  10002.65 10006.78 111.62 13.17 4 . 3 3  18.59 3.19 

i cnan 10006.78 lDOl0.90 111.97 12.21 4 . 1 3  16.38 2 . 9 6  
6 Cham 10010.90 10015.03 91.79 10.67 1.1s 12.96 2.59 

Chan 10015.03 10019.15 4 2 . 5 7  6 . 7 8  4 . 2 7  6.01 1.64 
8 ROB 10019.15 10028.78 2 6 . 7 0  6.37 6 . 8 8  3.77 1.11 

warning, 

warning: 
Warning: 

Warning: 

warning: 

m e  enerqy equation could not be balanced within the specified number of iteratrons.   he 

CROSS SECTION 

RIVER: XI 
REACH; Reach i RS: 1.067 

INPUT 

Bank Sta: Lef t  Right Lengths: Left Channel Right Coeff Contr. Expan 
9995.591001701 9 6 . 5 7  96.61 8 7 . 8 5  .I 3 

CROSS SECTION OWSUT Profile #profile 1 

E.D. Elev 1fLi 2 3 8 6 . 3 0  Element ~ i e i t  w channel night 08 
Vel Head ifti 0 . 8 6  W t .  n-Val. 0 . 0 6 5  0.055 0.060 ~. 
W . S .  Ele" 1fti  
crir W.S. 1fLi 
E . C .  Slope 1fLILLI 
Q Total 1cfel 
Top Width 1fLi 
"el Total ( r z f s i  
Max Ch1 DpCh ! f l i  
Con". Total i c f s i  
~engrn W L ~ .  iiii 2.28 2 4 . 0 2  41.78 
Min Ch El 1f i i  2379.60 Shear 1IbIsq it1 0 . 7 1  3 . 8 1  1.14 

Warninq: The enerilv emation could not be balanced within the saecified number of iieratlons. The -. . 
program used critical depth for the water surface and continued on ~ i t n  the calculations. 

warning:  he energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. =his may lndlcare the need for additional cross sections. 

warning: During the standard step iterations, when the assumed warer surface was set equal ro critical 
depth, the calculated warer surface came back below critical depth. m i 6  indicates that there 
is not a valid subcritical answer. a he program defaulted to critical depth. 

CROSS SECTION OWPW Profile Wprofile 2 

E.C. E I ~ Y  ( i t )  2386.70 ~lernent =eft on channel night OB 

FDS of Cline Creek Tribulrrrie.~. 



W.S. Elev lit1 
crir w... I ~ L I  
E.C. slope ifrlit~ 
a TOM iciei 
Top Width IiLI 
"el Total IfLIsl 
Max Chl DpLh lit1 
Can". Total (cis1 
Length WLd. lfil 
 in ch EI titi 

warning: 

warning: 
warning: 

warning: 

warning: 

95.03 Wetted Per. IfLi 
2379.60 Shear IIbIeq fLl 

1.17 Stream Power IIblfi nl 
2.06 Cum Volume laore-fL1 
0.02 C"", SI (acres1 

  he e n e m y  equation could not be balanced within the ~oecified number o t  iterations. ~ i l e  
program beedcritical deprh tor the warer surfaoe and conrillued on with Lhe calculariona 
  he cross secrion had LO be extended vertically during the critical depth calculations. 
The enersv laas was arearer t h a n  1.0 it 10.3 ml, between me current and oreviaun crass .. 
section. ~ n i s  may indicate the need for additional cross aecrions. 
~uring the standard skep iterations, when the annurned warer auriace war a e t  equal to critical 
depth, the calculated water aurface came back below critical deprh. This indrcaies that there 
is nor a valid rubcritical answer. m e  program defaulted to critical deprh. 
The parabolic search meLhod failed to converge on critical depth. The program will try Lhe 
cross section slicelsecanr method to ilnd critical depth. 

Profile "profile 1 

PO# left SLa Right SLa Flow Area  W.P. Percent Hydr Velocity 
lftl Ifti icfs~ (nq fri Ifti con" DepLhlfLl it~lel 

LO8 9994.03 9 9 9 5 . 5 9  2 . 9 1  1.30 2.21 0.41 0 . 8 3  2 . 2 1  
2 Chan 9 9 9 5 . 5 9  9 9 9 8 . 6 5  5 9 . 9 2  10.06 1.61 8 . 4 6  2.29 5.96 
3 Chall 9 9 9 8 . 6 1  10001.11 168.10 16.79 2 . 5 2  23.77 5 . 4 8  10.03 

Chan 
Chil" 
"ha" 
Chan 
cnan 
ROB 
ROB 
ROB 
ROB 

warning:   he energy equation could not be balanced within me specified number of irerationo. m e  
program used critical depth for the water ourface and continued on wikh the ca~cu~arionr. 

Warning: The energy lose was greater Lhan 1.0 f L  10.3 mi. herween the current and previoue cross 
section.  hie may indicate the need for addi~ional croea eecrions. 

warning: nuring the nrandarn ~ t e p  iterations, when me assumed warer surface was net equal to critical 
depth, the calculated water surface came back belaw critical depth.  his indicates that there 
in not a valid subcritical answer. s he program defaulted to critical depm. 

Profile #profile 2 

POS =eft sta nishr sra PIOW ~ r e a  W.P. eelcent "vdr velocit~ 

LOB 
LOB 
Chan 
Chan 
m a n  
enan 
Chan 
cnan 
man 
ROB 
ROB 

warning:   he energy equation could not be balanced within the specified number of iteration.. i he 
program ueed critical depth ror m e  warer surface and continued an with the calculations. 

warning:   he crone secrion had to be extended vertically during me critical depth calculations. 
Warning: The energy lose was greater Lhan 1.0 it 10.3 m i .  between the current end previous cross 

section, n l i a  may indicate m e  need for additional cross sections. 
warning: ~ u r i n g  the standard aeep iteratione, when the aesumed warer surface was set equal to critical 

depth, the calculated water surface came back below critical depm. ~ n i s  indicates that there 
ia nor e valid subcritical answer. =he program defaulted LO critical depth. 

Warning: The parabolic aearch metnod failed to converge on critical depth. The program will try the 
cross secrion alicelsecanr metnod to find critical depth. 

CROSS SECTION 

RIVER: X1 
REIICH: Reach 1 RS: 1 . 0 2 8  

.... ". 
neacripcion: 
Station Elevation Data num- 28 

~ t a  mev eta  lev sra mev S L ~  m e v  sta n e v  
5 9 3 5 . 7 9 6  2387.729V43.066 2185.699d9.145 2385819912116 2 3 8 5 4 1 9 9 1 5 9 2 6  2 3 8 4 . 3 5  

FDS of Cline Creek Triburarier. 



l O O s 3 0 l  2386.0710017.5~ 2386.7510058.26 2386.86 

~anning's n values "urn= 3 
sta  n va l  sea n val Sra n Val 

9915.796 0 6  4989.08 .0510006.59 , 0 5 5  

mnit sta: ~ e i r  ~ight Lengths: ~ e f r  channel Right caeii contr. ~npan. 
9989.081000559 129.83 137.38 138.71 1 . 3  

CROSS SECTION OUTPUT Profile UpIoiile 1 

E.G. =lev i f t i  2 2 8 2 . 3 8  ~lement =eft OB channel night 08 
Ye1 Head l f t l  0 . 9 6  W t .  n-Val. 0.060 0.050 0.051 
W . S .  Elev ( f t l  2381.42 Reach Len. l i t )  129.83 117.38 138.71 
Crir W.S. IfLl 2381.42 Flow area l ag  Etl  10.41 4 4 . 7 5  11.92 
E.C. &loge l i t l f t i  0 .026476  Area l s q  it1 10.41 4 4 . 7 5  41 .92  
0 Total ICLSI 708.00 Flow ICES) 32.47 397.03 278.50 
TOP width l i t 1  54.50 Tap Width l i t 1  1 5 . 2 2  17.51 2 1 . 7 8  

vel Total  ( f t l s l  7 . 29  Lvg. "el. I i t l s l  1.12 8 . 8 7  6.64 
Max Chl Dpth l i t 1  3.58 ~ y d r  ~ e p m  ( f t l  0.68 2 . 5 6  1 . 9 2  
Con". Total ( c i s 1  4151.2 Can" l c f s l  199.5 2 4 4 0 . 0  1711.6 
~ e n g ~ h  Wtd. (it1 135.18 Wetted per. 1 f t 1  15.29 1 8 . 0 1  2 2 . 5 6  
 in ~h ~l l i t 1  2177 .84  Shear I I b I s q  f t l  1.13 4.11 3.07 
alpha 1.16 Stream Power I lb I fL  61 3.51 3 6 . 4 4  20 .41  
FrCLn Lo59 l i t 1  3 .54  Cum Volume l a c r e - i t 1  2 . 6 4  5 . 3 8  2 . 0 2  
C h E LOSS ( i t 1  0 . 0 2  Cum SEI (ac res1  3 . 0 9  1.93 1.81 

warning: me energy e q u a t i o n  could nor be halanced ~ i r h ~ n  the specified number of iterations. =he 
selected the warer surface rnat baa the least amount of error between computed and 

assumed values. 
Warning: The energy loss was greater than 1 . 0  it 10.3 ml.  between the current and previous cross 

m i s  may indicate the need for additional C ~ O S ~  sections. 
warning: mring the iterations, when m e  "ater surface was set equal ra critical 

depth, the calculated warer surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to criLical deDih. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  E l e v  IfLI 
"el Head (fL1 
W.S. Elev  IfLl 
crir W . S .  l f i l  
E.G. slope ( i ~ l i r i  
Q Total (Cis1 
TOP width 1 f r 1  
v e l  ~otal ( r r l s )  
Max Chl Dpth l i t 1  
Con" Total ( c i s 1  
Length W L d  ( i t 1  
M i "  Ch E l  l i t 1  
alpha 
rrctn LO99 i f t l  

WL. "-Val. 
Reach Len.  (it1 
PIOW Area isq it1 
area i s q  it1 
PIOW i c i s ,  
Top Width l i t 1  
~ v g .  vei. 1ir1s1 
Hydr Depth ( f t ,  
Can" Ices,  
~etted per. ( f r i  
Shear ( l h l s q  f t l  
Stream Power IIbIfL 61 
cum "olu.e (acre-FLl 
cum S* (ac res1  

Left 08 Channel Riqhr OB 

warning: Tne cross section had to be extended vertically during m e  critical depth calculations. 
warning:   he energy loss was greater than 1.0 f t  ( 0 . 3  m ) .  between me current  and previous crass 

section. This ma" indicate the need for additional CrOEQ eections. 
warning:  he parabolic search method failed LO converge on cr i t i ca l  depth.   he program will try m e  

cross ~eccion slicelsecanr method to flnd critical depth. 

Profile #profile 1 

POS ~ e f r  sra Right sra  law area W.P. percent ~ y d r  velocity 
i f t l  IfLI IcEsI l s q  f t l  I f t l  Con" D e p t h ( f t l  I f t l ~ l  

LOB 9967.77 9 9 7 8 . 4 2  1.37 1.03 4.58 0.14 0 . 2 3  1.34 
2 LOB 9978 .42  9 9 8 9 . 0 8  31.09 9.38 10 .71  4.39 0 . 8 8  3.31 
3 Chan 4989.08 9991.58 2 7 . 0 7  4.16 2.55 1.82 1.66 6 . 5 0  

Cham 9 . 5 8  9998.08 4 2 . 8 8  5.49 2 . 5 6  6 . 0 6  2.19 7.82 
5 Cham 9 9 9 4 . 0 8  9 9 5 6 . 5 8  6 0 . 5 6  6.74 2.51 8 . 1 5  2.69 8.94 
6 m a n  9996.58 9999.09 79.09 7.91 2.55 11.17 3 . 3 6  10.00 
7 Cham 9999.09 10001.59 88.80 8 .53  2.58 12.54 3.41 10.41 
8 m a n  10001.59 10004.09 62.00 6 . 9 0  2.61 8.76 2 . 7 6  8 . 9 8  
9 Cham 10004.09 10006.59 36.61 5 . 0 3  2.61 5 . 1 8  2.01 7 . 2 8  
10 ROB 10006.59 10016.92 133.16 20.10 10.54 18.81 1.95 6 . 5 9  
11 ROB 10016.92 10027.26 141.03 21.50 10.84 2 0 . 4 9  2.08 6 . 7 5  
12 ROB 10027.26 10037.59 0 . 3 0  0.22 1.18 0 .04  0.20 1.3g 

warning: ~ n e  energy equation could not be balanced within m e  specifled number of iterations.   he 
program selected the water surface that had me leajr  amount of error between computed and 
assumed values. 

warnin.: w he ener~v lass was arearer than 1.0 it 10.3 m ) ,  between the current and nrevious cross -. 
section. ~ n i s  may indicate the need tor additional cross sections. 

warning: ouring the standard step iterations, when the assumed water avriace was s e t  equal LO critical 
dench. the calculated warer surface came hack helow critical death.  his indicates Char there ~ ~~ ~~ ~ ~~ 

is not a valid subcritical answer. The program defaulted LO critical deprh 

FDS of Cline Creek Tribrrrrm'es, 
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Chan 9 9 9 4 . 0 8  9496.18 6 8 . 2 8  7.17 2 . 5 4  9.64 2 . 8 7  9 . 5 3  
Chan 9196.58 9999.09 8 7 . 8 6  8.34 2 . 5 5  12.41 3.33 10.54 

6 Chan 9999.09 10001.59 98.03 8 . 9 6  1 . 5 8  13.85 3 . 5 8  l0.9h 
7 Chan 10001.59 10004.09 6 9 . 7 4  7 . 3 3  2.61 9 . 8 5  2.51 9.51 
8 Chan 10004.09 10006.55 4 2 . 7 3  5 . 4 6  1 . 6 1  6 . 0 4  2.18 1.82 
9 ROB 10006.59 10016.92 118.34 21.97 10.54 22.36 2.13 7 .21  
10 ROB 10016.92 10027.26 19.27 9 . 8 9  6.25 8.37 1.21 6 . 0 0  

Warning: The croas section had ra be extended vertically during the critical depth calculaLlona. 
warnins: =he eneriiv loss was Oreater than 1.0 f r  1 0 . 3  m i ,  between t h e  ourrent and oreviaus crass -. 

section. ~ h i n  may indicate the need far additional cronn sections. 
warning:  he parabolic search method failed to converge on critical depth.   he program w i n  t r y  the 

cross section slicelsecanr method to find critical depth. 

CROSS SECTION 

RIVER: X 1  
RIIIICH: Reach I RS: 1.002 

INPUT 
. . . . . .-. . . . . . 
Station Elevaiion Data num- 41 

S L ~   lev S L ~   lev sra =lev Sra =lev  S L ~   lev 
9861.071 2384,019861,881 2381,869853,671 2383,59877,361 2180,549878,491 2380.4 
1878.171 2380,389878,661 2380.36988llPI 2379.879882481 2 3 7 9 . 8 9 8 8 6 3 7 1  2378.97 
9891.911 2 3 7 7 . 5 7 5 8 9 5 . 9 7 1  2377,49897,251 2377.265902.131 2177.529904.011 2 3 7 7 . 6 7  

CROSS SECTION OUTPUT Profile itprofile 1 

E.C. Elev i f t l  
"el Head l f t l  
W.S. Elev i t t i  
CriL W.S. l f t l  
E.G. Slope i f L I f t 1  
0 Total ( c f s i  
Tog Width i f t l  
"el Total l f t l e l  
 ax CIII Dp tn  1 f t 1  
Con". Total t c f e l  
length WLd, l f i l  
Min Ch E l  l f t l  
iilpila 
rrctn ~ o e s  i f r l  
C & E Loem i f i l  

Element 
WL, ,,-Val 
Reach Len. l f t l  
Flow Area l ay  fL1 
A r e a  1sq f t i  
F l o w  I c i s l  
TOP width  TI 
*"4. "el, i f t l a i  
~ y d r .  Depth f f r i  
Con". 1c te1  
Wetted P e r  lit, 

Lieit 08 channel Right 08 
0.060 0.050 0.055 

115.70 126.19 116.46 
55.13 50.31 4 . 5 5  
55.11 50.31 4.56 

warning:  he energy equarron could nor be balanced within the speoiiied number of iterations. i he 
 roor ram used critical deoth for me warer surface and continued on with the calcula~ions. 

warning: The-enersy ions was ~realer rnan 1.0 it 1 0 . 3  rnr , between tne current ana previous cross 
necrian.  his may indioate m e  need for additional cross sectione. 

warning: ~uring me standard step iterations, when the aeeumed water surface was met e q u a l  LO critical 
depth, m e  calculated water surface came back below critical depth.   his indicates that there 
ie nor a valid subcritical answer. m e  program defaulted to critical depth. 

 ate: ~ultiple critical degrne were found at this location.   he critical depth with the lo wee^, valid, 
warer auriace was used. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. EleY (IT1 2179.16 Element 
Ye1 Head IfLI 1.17 WL.  n-Val. 
W.S.  lev i f r l  2378.00  each =en, i f r ~  
crir W.S. i i r i  2178.00 piow nrea i s a  it1 

vei TOL~I i f r i s ~  
Max Chl Dpih l i t 1  
con" Total i c i s l  
~ength Wrd. i i r l  
Min Ch El l f t l  

area i eq  f r l  
F l o w  i c i s l  
~ o a  Width iiri 

cbnv, ,cis) 
wetted per. ( i t 1  
Shear i l b l a q  it1 
stream Power I l b l f t  s l  
cum volume ( a c r e - i t 1  
cum Si i  ( a c r e s )  

Left 08 Channel Riaht 08 

warning: The energy equation could not be balanced within tile apeciiied number Of iterations. The 
program used critical depth for the water eurface and continued an wirn me calculations. 

warnins: w he cross section had to be extended verticallv durina me critical denth calculations. 
warning:  he energy lono  wan greater inan 1 . 0  ft 10.3 mi .  between the current and previous cross 

eection.  his may indicate the need for additional crass sections. 

FDS (feline Cmek Tribsluries, 
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~ o p  Width i f t i  
"el Total I i L I s ,  
Max Chl DpLh lfL1 
Conv. Total l c f s i  
Length wtd, i f t i  
 in ch EI i i r i  
xlpha 
Frcrn Lose i f t i  
C i i: Lase I f t i  

Top WldLh (fLi  
avg. vex. 1 t c 1 s 1  
Hydr. Depth IfLi 
COllV. ( c i s ,  
Wetted Per, ifL1 
shear Ili)/sq r t i  
stream Power ( I h I i L  s i  
cum volume ( a c r e ~ i r ]  

Warning: The energy equation could not be balanced within the Epecrfied number of iterations. The 
program used critical depth  for the water surface and continued on with  he calcula~ions. 

warnino: The comrevance ratio ("oatream convevance dlvlded h" downatream convevancei in lens than  
0 . 7  or greater t h a n  1.4. This may indicate the need for additional cross sections. 

warninq:  he enerqy loss was qreater than 1.0 it ( 0 . 3  mi ,  between the current and previous crons 
~~ 

eection. Tnis may indicate the need for additional cross sections 
warning: mrinq me standard step iiera~iona, when the arsurned water a u r f a c e  was set equal LO critical 

denth, me calculated water surface calne back below critical deo~h.  his mdrcacee that there 
is.mr a valid subcritical answer. The program defaulted Lo cr;tical depth. 

CROSS SECTION OUTPUT Protile ifprofile 2 

E.C.  lev l e r i  2 3 7 1 . 4 6  ~lernent 
"el Head I f i ,  0.97 WL.  n ~ v a l  
W.S.  lev i i r i  
crir W.S. i f r i  
E.C. Slope l f k / f c i  
Q Total  i c t a i  
Top Width IfLi 
vel Total l i r l s )  
*ax chi nprn I Z T I  
con". Total i c i s i  
Lenqih WLd l i t 1  
win c h  EI i i r i  
Alpha 
FrCLn Lo66 I f t i  
C h E Lo95 I f t i  

Reach L e n  I f t i  
F low area l sq  i r i  
Area 160 it, . . 
Plow i c i s i  
TOP width ( ? t i  
iivg. "el ,  i f r i e l  
~ydr. ~ e p ~ h  i r c i  
Con" ( c i o i  
Wetted P e r .  (fLi  
Shear I I b l s q  fLi 
Stream Power (Iblft 8 )  
cum Volume (acre-ftl 
cum SA (ac res1  

Left 08 Channel R l r i h L  on 
0 . 0 5 5  0.060 

warning: =he energy equation could nor be balanced within the specified number of iterations.   he 
program used critical dep~h f o r  the wa~er  eurface and continued on wirh the oalcularians. 

warning: m e  conveyance ratio lupstream conveyance divided by downstream conueyanoe) ia less than 
0.7 or greater than 1.4.  his may indicate the ,need for addi~ional croen necrions. 

warning:  he cross section had LO be extended vertically during the orirical d e ~ r h  calculations. 
warning:  he energy loss was greater than 1.0 f t  ( 0 . 3  mi ,  between the current and previous cross 

necrion. ~hia mav indiciite the need for anditionai croes eections. 
warning; ~urlng the standard step iterations, when the asBumed wrer  surface s e t  equal to crrtical 

depth, the calculated water nurfilce came back below critical d e p t h  Thia indicates t h a t  there 
is nor a valid subcritical answer. s he nrooram defaulted to critical deoth. . . 

warning:   he parabolic search method failed to converge on critical depth. The program will t r y  the 
cross section slicelsecant \method Lo find critical depth. 

Pon 

LOB 
LOB 
Chan 
Chan 
man 
m a n  
Chan 
Chan 
Cham 
ROB 
ROB 

Area 
i sq  f t i  

0.16 
1 9 . 9 0  
19.23 
1 6 . 5 9  

9 . 8 0  
6 . 6 6  
5 . 5 0  
9 . 8 4  

ll.08 
7.53 
4.74 

warning; =he energy equation could not be balanced within the specified number of iteratiana. The 
oroqram used critical deo~h for the water surface and continued on with the  calcu~arionr. 

warning: The-conveyance ratio i u p i ~ r e a m  conveyance divided by downstream conveyancei is l eae  than  
0 . 7  or greater than 1.6.  his may rndicate the need for additional crams sections. 

Warning: The energy loss was greater rhiill 1.0 it 10.3 mi. herween the  current and previous cross 
aecrion. Tnis may indlcaie the need tor additional cross sections. 

warning: mring me standard step iceratlons, when the assumed water surface was ne t  equal to crikical 
deoth. the calculated water surface came back below oririoal aenrh.  his indica~ee t h a t  there . ~ .  
ia not a valid subcritical answer.  he program defaulted to critical depth, 

6 Chan 
m a n  

8 ROB 

Right S L ~  
I f t i  
9971.46 
9976.93 
9982.39 
9987.86 
9993.32 
9998.79 
10004.25 
10016.92 

w.e. 
( E L I  
8 .70 
5 . 6 3  
5 . 5 8  
5 . 4 7  
5 . 5 1  
1 . 5 8  
1.66 

10.61 

Warning: The energy equation could liol: be balanced within the specified number of iterations. The 
program "sea critical depth for t h e  water surface and continued on wirh the calculations. 
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warning: me conveyance ratio (upstream conveyance divided by downstream conveyancei is less inan 
0.7 OF greater than 1.4.  his may indicate the need for additional cross sections. 

warning: m e  cross section had to be extended vertically during m e  critical depth ca~cu~atione. 
warning: The energy loss was greater than 1 .0  f r  10.3 rn),  between Lhe current  and previous cross 

section.  his may indicate the need for additional cross sectrons. 
warning: owing the standard srep iterations, wnen m e  assume6 water surface was set equal to cr i r ica l  

aepm, the calculated warer surface came back below crirical depth. m i s  indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

warning:  he parabolic search method failed LO converge on critical depth.   he program will try the 
cross secLion slice/secanr metnod Lo find critical depth. 

CROSS SECTION 

RIVER: Xi 
REACH: Reach I RS: 0.956 

INPUT 
aejcriorion 

*anning,s n Values "urn= 
aca n Val sra n Val SLa n Val Sra n Val 

4900.414 , 0 3 5 9 9 2 9 , 0 0 4  , 0 6 5  9992 051000436 ,055 

~ a n k  sra: ~ e i t  night ~engths: left channel xight coeff contr. zxpan. 
999210004.36 125.71 131.05 158.06 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev (fL1 2 3 6 4 . 9 2  Element Left 08 Channel Right 08 
Ye1 Head ( i t 1  0 . 7 9  W t . n - V a l .  0 .065  0.050 0.055 
W.S. =lev ( i t 1  2 3 6 9 . 1 3   each   en. ( i t 1  125.71 111.05 158.06 
Crit N.S. , f t l  2369.11 Flow area lag E L )  76 .27  5 2 . 9 2  7 . 8 4  
E.G. Slope i£ l / iLl  0.012676 A r e a  (sq it1 76 .27  5 2 . 9 2  7 . 8 4  
0 Total ICfsl 708.00 Flow (Cis1 2 2 3 . 3 2  455.16 2 9 . 5 2  
Top WldLh (it1 79.19 Top Width i f t i  62.31 12.36 4 . 5 1  
"el Total (itls) 5.17 Avg.  "el. l f t / s i  2 .93  8 . 6 0  3 . 7 6  
Max Chl Dprh ( f t l  5 .12  Hydr. Depth (it1 1 . 2 2  4 . 2 8  1 . 7 4  
con". Total icfs l  5 2 8 8 . 5  Con" (cis) 1981.5 4042.8 262.2 
~ength wed. i f t i  130.35 Wetted P e r .  i f t )  62.86 12.81 5.70  
Mln Ch 81 l i t 1  2164.01 Shear i i b l sq  f t l  0 . 96  1.26 1 . 0 9  
Alpha 1.90 Stream Power i l b l f r  s i  2 . 8 1  2 8 . 0 5  4 . 1 0  
PrCLn LOBS , i t 1  1 . 9 6  Cum Volume (acre-£t i  2 . 2 8  4 . 8 6  1.89 
C k E LOSS ( i t 1  0 . 0 1  Cum Sli  (acres)  2 . 7 s  1 . 7 2  1 . 7 2  

warnine: w he enersv eavation could not be balanced within m e  soecified number of irerarions. =he -. . 
program used critical depth for the warer surface and continued on with the ca~cu~ations. 

warnxng: The energy loss was greater than 1 . 0  it 10.3 m i ,  between the current and previous cross 
section.  his may indicate m e  need for additional cross S ~ C T ~ O ~ S .  

warning; onring the standard step iterations, wnen m e  assumed water surface was set equal to crirical 
depth, the calculated water surface came back below criticai depth. m i 8  indicates that rnere 
is not a valid subcritical answer. The program defaulted Lo crrtical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev ,it1 2370.19 Element left 08 Channel Right OB 
vel ~ e a d  ( i t 1  1.10 w t . n - v a ~ .  0.065 0.0~0 0.055 
W.S. BleY I i i l  2369.09 Reach Len. ifLi 1 2 5 . 7 1  131.05 158.06 
CriL W.S. l i t 1  2169.09 F l o w  area (sq fL) 43.61 5 2 * 1  7 . 6 6  
E.D.  slooe i i r l i r i  0.016146 area is* f t )  45.51 52.41 7 . 6 6  
D Total (cis1 
~ o p  width , i t )  
"el  Total I i t / s l  
 ax cnl oprn i f t i  
Conv. Total (cis1 
~ength W L ~ .  l i t )  
  in ch EL I f r )  
Alpha 
rrctn 106s ( i t 1  
C 6 E 1066 (£Ll 

. ~ 

H ~ Z ~ .  ~ e p ~ h  ifri  
Con", I C i b I  
Wetted P e r .  l i t )  
Shear i l b l sq  i t 1  
scream Power l I b / f t  Bi 

warning: m e  energy equation could not be balanced within m e  specified number of irerarions.  he 
program used crikical depth for the warer surface and continued on with m e  ca~cu~ationls. 

warning: rhe energy lose was greater than 1 . 0  it (0.3 mi, between me current and previoue croes 
section. This may indicate the need for additional cross sectxons. 

warning: During the standard srep iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. m i s  indicates that there 
is not a valid svbcrikical answer. m e  program defaulted ro critical depth. 

POS ~ e i t  s t a  ~ i g n ~  ~ r a  mow ~ r e a  W.P. percent xydr velocity 
l i t 1  i f t l  i c f s l  lsq f t l  i fe l  con" ~ e p m i f t )  l f t l s l  

FDS (1fCIine Creek Tributaries, 
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LOB 9918.73 g937.05 8.61 4.90 7 . 4 8  1.22 0.67 1.76 
LOB 9917.05 '1455.17 45.20 14.02 18.52 6.38 1.04 2.38 

3 LOB 9995.37 9973.68 3 1 . 1 3  15.14 18.32 4 . 4 0  0.83 2.06 
4 LOB 9973.68 9942.00 3 3 8 . 3 3  37.21 18.53 19.54 2.01 5 . 7 2  

cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
m a n  
ROB 
ROB 

warning: TIE energy equation could not be balanced within m e  specified number of iterations.   he 
program used critical depth tor the warer surface and continued on with m e  calculatlons. 

warning:  he energy lasn was greater than 1.0 it 10.3 m1, between the current and previous cross 
n e c ~ i o n .  ~ h i n  may indicate the need far additional cross sections. 

warning: ~uring the standard arep iterations, when me aseumed warer auriace waa set equal to critical 
deo~ i i .  the calculated water surface came back below critical deoth.  his indicates that there . . 
is not a valid subcritical answer. The program defaulted Lo critical depth, 

Profile "profile 2 

POB 

LOB 
LOB 
Chan 
enan 
enan 
"ha" 
Chan 
"ha" 
enan 
ROB 
ROB 

W.P. 
lit1 
9.46 

18.53 
2 . 7 9  
1.79 
1.74 
1.80 
1.86 
1.92 
1.84 
4.84 
0.79 

warning:   he energy equation could nor be balanced within the specified number of iterarrons.   he 
program used critical depth for  he water surface and conrrnued on wirh the caloularione. 

warning:  he energy loss was greater than 1.0 r t  10.3 m1, between the current and previous oross 
nection. =his may indicate m e  need for additional cross secciona. 

warning: mring m e  standard step iterations, when the assumed water surface was o e t  equal to critical 
deofh, me calculated warer surface came back below critical deoth. Tllio indicatea that there . . 
ie nor a valid nubcritical answer. n he program defaulted to critical depth. 

CROSS SECTION 

R I V E R :  Y1 
RELIC": Reach 1 RS: 0.131 

INPUT 
Lleocription: 
Station Elevation Data num- 

Manniny,e n Values ""I"= 3 
sra n val Sra n val sra n "ill 

9932.712 .(1119917.112 0 6 5  9941.75 . 0 5  

Bank S t a :  Let t  Right Lengthe:  Left Channel Right Caeii Cantr. Expan, 
9 9 9 1 . 7 5  10005 .4  157.38 196.9 251.07 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev i f t i  
"el Head (fa 
W.S. EleY ifti 
CriL W S ,  Iff1 
E.C. slo~e ifrifrl 

. . 
Max Chl DpLh lftl 
Conv. Total (cfsl 
length WLd. IfLl 
Mi" Ch El IfLl 
aloha 

Element 
W t ,  "-Val. 
Reach Len. IfLl 
Flow area isq it1 
area isq ELI 
Flow icfsl 
Top Width iEt1 
RYY. "el, 1tt/s1 
nyar Depth ift~ 
Con", Icfsl 
Wetted Per. (fti 
Shear ilbleq f r i  
Stream Power ilblft si 
cum Volume (acre-fLI 
Cum SA lacremi 

warning:  he energy equation could not be balanced wichln the npeciiied number of iterations.  he 
program uned ori~ioal depth for the surface and continued on wirh ihe calculations. 

Warning: The energy loss was greater than 1.0 f L  10.3 ",I, hetween the current and previoun cross 
~ec~ion. ~ h i a  may indicate the need for additional cross sections. 

warning:  ring m e  etandara otep iterations, when the aasumea surface was set equal to crlrlcal 
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aepm, m e  calculated warer surface came back below critical depth. =his indicates that there 
ii not a valid subcrlrical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #pLoiile 2 

E . G .  EleY l t t )  
Vel Head IfLi 
W . S .  Elev I f t i  
crit W . S .  l f t l  
E.G. Slope ( f t / f L i  
0 Total I C P S I  
TOD Width I F C I  
vei  1 f t / s 1  
Max Chl DpLh IfLi 
Conv. Total Icfsl  

2 3 6 4 . 9 7  Element 
1.29 WL .  n ~ V a l  

Left OB Channel Right 08 
0 . 0 5 5  0.050 0.050 

length W L ~ .  1 f t 1  1 9 6 . 9 5  Wetted per .  ( t t i  17.83 14.05 5 . 6 3  
 in cn EI l t r i  2 3 5 9 . 1 7  shear i l b l s q  ft) 2.13 4.70 1.66 
elnhii 1.34 Stream Power i l b / f t  s i  9 . 8 2  47.67 8 . 4 4  
FrCLn 1056 l f t l  3 . 9 4  Cum Volume (acre-FLi 1.52 4.84 1.50 
C B E LOSS I t t i  0 . 0 5  Cum Sil lacres )  1 . 6 8  1 . 6 8  1 . 3 2  

Warning: The enerav emuation could not be balanced within the snecified number of iLeraLions. The 
program ;Sea-critical depth for the warer suriace and Eontinued on with the calculations. 

warning;  he cross section had to be extended vertically during m e  critical depth calculations. 
warning;  he energy loss was greater than 1 . 0  it 1 0 . 3  m ) .  between me current and previous cross 

section.  his may indicate m e  need for additional cross sections. 
warning: During m e  standard step iLeraLlons, "hen the assumed warer surface was set equal Lo critical 

oenth. the calculated water suriace came back below critical death. ~hia indicates that there 
i ~ ' ~ ~ l  a valid subcritical answer. m e  program deiaulred to depth. 

warning;  he parabolic search metnod failed to converge on critical depm. ~ n e  program win try me 
cross section slicelsecant metnod to find critical depm. 

POE  eft sea ~ighc sra FIOW area W.P. percent ~ y d r  velociry 
l i t )  I f t i  IcEsI lhq f t i  l f t i  Con" DepthlEii lEt / s )  

LOB 9 9 4 4 . 5 2  9 9 5 6 . 3 3  9 . 5 0  3.71 4.44 1.34 0.93 2.53 
2 LOB 9956.33 9968.14 l l B 2 S  2 5 . 5 1  12.22 16.70 2.16 4.64 
3 LOB 9968.14 9979.94 2 1 8 <  4.17 11.91 3.09 0.78 2 . 3 8  

LOB 
Chan 
Chan 
cnan 
Chan 
Chan 
Chan 
m a n  
ROB 
ROB 
ROB 

warnin,,: The ener.v emuation could nor be halanced "ithi" the soeciiie* number of iterations. The .. . 
program used crrtlcal depth for the warer suriace and continued on with the calculations 

warning;  he energy loss was greater than 1.0 it 10.3 m1,  between the cvrrenr and previous ~rosa 
section.  his maw indicate me need for additional cmea sectionm. 

warning: nuring the standard step iterations, when me assumed water evriace was s e t  equal LO critical 
aepm, the calculated warer suriace came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #profile 2 

POS =eft sta ~ i g h ~  S L ~  m o w  area W.P. percent ~ y d r  velocity 
I f t i  IfLi 1cEsi 1sq it) ( f t i  Con" Deprh1iLi ifL/si  

1 LOB 9968.14 9979.94 ll.02 4 . 4 1  5 . 8 8  1.56 0.90 2 . 4 8  
LOB 9 9 7 9 . 9 4  9991.75 127.95 25.71) 11.95 18.07 2.18 4 . 9 8  
Chan 9991.75 9 9 9 3 . 7 0  58.45 6 . 4 7  2.01 8 . 3 3  3.32 9.11 
Chan 
Chan 
than 
cnan 
m a n  
cnan 
ROB 
PIo8 

warning: m e  energy equation could nor be balanced witnrn the specified number oi irerarions. ~ n e  
program used critical depth for the water surface and continued on with the calculations. 

Warnlng: The cross section had to be extended vertically during the critical depth calculations. 
warning:  he energy loss was greater than l o  f t  ( 0 . 3  m i .  between the current and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: nuring the standard step iterations, when m e  assumed water suriace was set equal LO critical 

depth, the calculated water surface  came back below crirlcal deprh. This indicates rnar rnere 
in not a valid s u b c r i t i c a l  answer. The program deiavlred to crltical depm. 

warning: The parabolic search method failed to converge on crrtlcal depth. The program will try the 
cross section slicelsecant method to find criricai depth. 

CROSS SECTION 

RIVER: X I  
REACH: Reach 1 RS: 0 . 8 9 4  

FDS rfCiine Creek Tributaries, 
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INPUT 
Description: 
station Elevation ~ a t a  

Sfa  Elev s t a  
4419.612 2360559963.582 
1 9 8 1 . 5 1 2  2 3 5 5 . 5 8  9988.09 
10005.58 2151.6610000.08 
10016.42 235471001716 
10031.06 2 3 5 8 1 2 1 0 0 4 3 4 4  
10055.7 2158461005783 

10076.74 2350 

iian* sta: ~ e i c  ~ i g h t  ~ e n g t h ~ :  left channel night coerf conrr. 
99880910008.08 189.39 189.42 190.05 1 

CROSS SECTlON OUTPUT Profile #profile 1 

E.G. ziev i r t i  2357.39 ~lement ~ e c r  OB 
Vel Head IfLi 1.11 WL. n ~ v a l .  0 . 0 6 5  
W.S. Elev lfLi 2356 .26  Reacil Len. IfLI 189.39 
crir W . S .  l i t !  2356.26  low area is4 f t i  9 . 9 1  
E.G. slope l f r / i r i  0.021104 .area lsq E L I  9.91 
o Total I C ~ E I  7 0 8 . 0 0  FLOW (cfni 3 2 . 5 4  
TOP width i i r !  44.68 TOP width i f t i  9.91 
"el ~oial i i r / s i  7.51 avg. "el. i f t / s !  3 . 2 8  
 ax C ~ I  ~ p r n  i i t i  4.51 W a r .  ~ e p ~ i ~  I ~ L I  1.00 
Con". Total ic is !  4854.4 Con". icfs! 2 2 3 . 6  
~engrn W ~ U .  l i t )  189.50 wetted ~ e r .  i f t i  10.11 
i in ch EI i i r i  2351.75 shear I lb lsq  £ t i  1.30 
alpha 1.28 scream Power i I b / f r  r i  4 . 2 6  
Fret" LOSS I f t i  3.57 Cum Volvme (acre-FLi 1.96 
C 6r E Loss l f i i  0 .05  Cum SEI Iilcresl 2 . 5 4  

Expan 
. 3  

Channel 
0.050 

189.12 
64.06 
61.06 

5 8 7 . 9 5  
19.99 
9.18 
3 . 2 0  

4039.6 
2 0 . 7 2  

4 . 0 4  
37.12 

4 . 4 5  
1.60 

warmino:  he enerav eouatron could noc he balanced w i t h i n  the a~eciiied number of iterations.  he -. . 
program used critical depth for the w a t e r  surfilce ~ o n t i n ~ e d  on ~ i r n  me calculations. 

warning: m e  energy loss was greater than 1.0 f~ 10.3 m ! .  between me current and previous crass 
section. Thin may indicate the need for additional croaa necLians. 

warning: nuring the standard step iterations, when the assumed warer surface was set equal to critical 
depm, the calcula ted  water surface  came back belaw critical depm. This indicates that there 
i r  not a valid nubcritioill answer. The program defaulted to critical depth. 

CROSS SECTiON OUTPUT Profile #profile 2 

. .  . 
o Total ic inr  
Top Width l i t !  
vel Total i i r / s i  
  ax chi nprn i f t i  
can". Total ic ie i  

2357.39 Element 
1.08 WL.n-Val  

2156.31 Reach Len. I f t i  
2356.31 Flow Area 164 fLi 

0.011833 Area Is0 € t i  

. . 
4.56 ~ y d r .  Depth lfLi 

5 0 2 7 . 8  Conv, ioini 
1 8 9 . a 9  Wetted per, i f t i  

2311.75 Shear lIb/aq f t i  
1 . 2 8  Stream Power lIb/£L s i  
4 . 2 2  Cum Volvme iacre-Eti 
0 . 0 2  C"" S l i  1acreri 

L e f t  OB Channel Right OB 
0 . 0 5 5  0 .050  0.060 
189.39 189.42 190 .05  
10.42 6 5 . 0 8  2 0 . 7 8  
10.42 5 5 . 0 8  2 0 . 7 8  
34.09 5 8 4 . 0 6  8 9 . 8 4  
9.91 19.99 1 0 . 7 8  
3 . 1 7  8 . 9 7  4 . 3 2  
1.05 3 . 2 6  1 . 4 1  

242.1 4147.3 6 3 8 . 0  
10.16 2 0 . 7 2  15.06 

1 . 2 7  3.89 3.71 
4.15 1 4 . 9 0  7.39 
1 . U  4 . 5 8  1.4% 
1.51 1.60 1.27 

Warning: The energy equation could not be balanced within the specified number of iteratione. The 
oronram the surface that had the least amount of error between cornouted and . - 
assumed values. 

warning: c he cross oerrian had to be extended vertically during the ori~ioal depth ca~culations. 
warning:  he energy loss was greater than 1.0 it 10.3  mi. between me current  and previous cross 

~ n i s  may i nd i ca t e  the need for additional crosn sections. 
~ a r n i n g :  ~uring the standard erep iterations, when the assumed warer surface was set equal t o  critical 

dep~b, the calcuiared warer euriace came back below critical depth.  his indicates that there 
in not a valid subcritical anawer. program defaulted to critical depth. 

warning: m e  parabolic eearcil method failed to converge on critical deptn.   he program wrll t r y  the 
croas section s l ice /secanr  method to find critical depth. 

Profile #profile 1 

PO6 

LOB 
LOB 
m a n  
cnan 
m a n  
cnan 
enan 
m a n  
m a n  
ROB 
ROB 

W.P. 
I f t i  
4 . 3 0  
1.81 
2.92 
2.92 
2.91 
2.91 
3.00 
3.04 
3.02 

11.92 
1.08 

warning: m e  energy equation could nor be balanced within the specified number of iterations. The 
program used critical deprn tor the warer surface and continued on with the calculations. 

FDDS ,$Cline Creek li.iDsruries, 
FCI> 200.5C024, Work Assi~r~,ncnt 2 
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warning: Tne energy lass was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous c r o ~ s  
mis may indicate the need for additional croas sections. 

warning: mring the standard step iterations, when m e  assumed water suriace was set  equal ro critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is a subcritical answer. ine program deraulrea to crlrlcal depth. 

Profile #profile 2 

POS 

LOB 
LOB 
Chan 
cnan 
Chan 
m a n  
Chan 
Chan 
Chan 
ROB 
ROB 

" P .  
( i t 1  
4 . 3 5  
5.81 
2 . 9 2  
2 . 9 2  
2.91 
2.91 
1.00 
3 . 0 4  
3.02 

1 3 . 9 2  
1.13 

warning: ?he energy equation could nor be balanced within m e  specified number of iterations.   he 
program selected the water surface inat had me lease amount of error between computed and 
assumed values. 

Warning: The cross section had Lo be extended vertically during Lhe critical depth calculations. 
warning:  he energy lass was greater than 1.0 f r  10.3 m i .  hetween t h e  current and previous cross 

~ection. ~ n i s  mav indicate the need for additional cross sections. 
warnmg: ~urlng the standard step iterations, when the assumed water suriace was s e t  equal to criiicai 

depth, the calculated water surface came back below critical depm. ~ n i s  indicates that there 
is not a valid subcriLical answer. The program defaulLed LO Critical depth. 

warning: The parabolic search method failed to converge on crlrical depth. The program Will try the 
cross section slicel~ecan~ method to find critical depth. 

CROSS SECTION 

RIVER: X I  
REACH: Reach 1 RS: 0 . 8 5 8  

INPUT 
DeSCriOLion: 

Bank Sta: Left Right lengths: L e f t  Channel Rlght CoeEE Cantr. Expan 
498510005.46 165.85 162.58 142.38 1 . Z  

CROSS SECTION OUTPUT Profile #prof i le  1 

E.C. =lev ( i t 1  2350.73 ~lernent beir  OB channel night 08 
vel wead ( i t )  0.95 W L .  n~val. 0 . 0 6 s  0.050 0 . 0 5 5  
W . S .  E I ~ Y  <it> 2 3 4 9 . 7 8   each =en. l f r i  165.85 162.58 142.38 ~ ~~~~ . ~. 
c r i t  W . S .  i i r i  
E.D. slope i i r l f t )  
Q Total lcisl 
TOP Width ( i t1  
uel Total l i r l s )  
Max Chl Dpth (it1 
Canv. Total lcisl 
mngm Wtd. ifr)  
*in cn EI i i i i  
mpna 
*rctn LO95 l i t 1  
C 6 6 LO66 I f t i  

mow area i$q L E I  
Area lsq E L I  
Flow ir is ,  ~-~ . ~ ~ ~ .  
Top Width I f L l  
avg, "el .  l f i / ~ i  
Hydr. Depth I f L i  
Con". 1cisi 
Wetted per. lit1 
Shear (Iblsq i t1 
Stream power lib/ft s1 
Cum Volume Iacre~EtI 
Cum SA (acres) 

warning:  he energy equation could not be halanced wlrnin the specified number of iterations, m e  
nraaram used critical death for tne water surface and continved on with m e  calculations. . . 

warning:  he energy loss was greater rnan 1.0 it (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal ro critical 
depth, the calculated water surface came back belaw critical depth.  his indicates that there 
is nor a valid subcritical answer. ~ n e  program defaulted to cri~lcal depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev IfLi 
vel ~ e a d  i f t i  
W.S. %lev ( i t1  
crir W.S. ( i t1  
E.D. slope ( i r / i t )  
Q Total (cis1 
Top WidLh lit1 
Vei Total liL/sl 
Max C h l  DpLh I F L i  

1.32 W t .  "-Val. 
2149.75 Reach &en. (LC) 
2349.75 Flow area lsq Ltl 

0.025226 area lsq fL) 
708.00 Flow lcfsi 
10.00 Top Width IfLi 

8 . 8 0  avg, "el. l f L / ~ l  
3 . 8  Xydr. Depth i i L i  

Left OB Channel Riaht OB 



Con". Total (cis1 
length Wed. lit1 
Min Ch El lfL1 
alpha 
FrCrn Losa lit) 
C h E Lone lit1 

6457.7 CO"". I c ~ G I  
150.39 Wetted Per. (ftl 

23n5.92 Shear Ilblsq ELI 
1.10 stream power IIblft a !  
3.12 cum volume iaore~frl 

warning: The energy equation could nor be balanced within the specified number of iterations. The 
Droriram selected the water Burface that had the least amount of error between computed and 

warning: 
warning: 

warning: 

warning: 

. . 
assumed values. 
me crons Eecrion had to be extended vertically during tne critical depth calculationn. 
me energy laso was greater than 1.0 it 10.3 m), between the current and prevrous cross 
section. This may indicate the need for additional cross nectrons. 
nuring me standard =rep iterations,   hen the assumed surface was n e t  equal ro critical 
~eptil, rile calculated warer auriace came back below depth.  his indicatee inat there 
ia nor a valid subcritical answer. The program defaulted to critical deyth. 
~ 1 % ~  parabolic search failed to converge an ~ririoal depth. c he program will Lry  the 
cross section o~icelsecanr method to find critical depth. 

Profile itproiile 1 

POB ~ e i r  era Right sra PIOW iirea W.P. percent ~ y d r  velocity 
(frl lit! IC~S! iaq it! itti Con" Depthlit) (itla) 

1 LOB 9979.05 9981.01 1.02 0.73 1.74 0.14 0.49 1.39 
2 LOB 9981.03 9983.02 9.92 3.21 2.37 1.40 1.62 3.09 
1 LOB 9983.02 9 9 8 5 . 0 0  2 4 . 8 5  6.35 2.14 1.51 2 . 7 0  4 . 6 0  

m a n  9 9 8 5 . 0 0  g 9 8 7 . 9 2  68.12 8.64 2.91 9.62 2.96 7.89 
Chan 9 9 8 7 . 9 2  9940.85 75.81 9.21 2.91 10.71 3.15 8 . 2 3  

6 Chan 9990.85 9 9 9 3 . 7 7  83.81 9 . 7 8  2 . 9 3  11.84 3.35 8 . 5 7  
7 Chan 1 1 9 3 . 7 7  9996.69 91.89 10.34 2.91 12.98 3 . 5 4  8.89 

8 cnan 5 3 3 6 . 6 9  9999.61 100.16 10.88 2.93 14.15 3.72 9 . 2 0  
9 Chan 5999.61 10002.54 9 3 . 6 8  10.56 3.00 11.23 3.61 8 . 8 7  

10 Chan 10002.5'1 10005.46 63.76 0.40 3.02 9.01 2 . 8 7  1.19 
11 ROB 10005.46 100111.25 57.78 15.63 13.01 8.16 1 . 2 2  1.70 
I2 ROB 10018.25 10031.03 3 2 . 3 3  10.96 12.79 4.57 0.86 2.91 
1 3  ROB 10031.03 10043.82 4 . 8 1  ? . 8 3  7.47 0.68 0 . 3 0  1.71 

warning: =he energy equari-n could nor be balances within the specified number of iterations. The 
program used critical depth for the water suriace and continued on with the calculariona. 

warning;   he energy lass was than 1.0 f t  (0.3 m ! .  hetween the current and previous crosn 
section. ~ h i a  may indicate the need tor additional crone t iec~ions.  

warning: ~uring the standard iterations, when the aasrlmea mrer surface wae s e t  equal to critical 
depih, me calculated surface back below depth. mi. indicates enat there 
is not a valid a~bcritical answer.  he program defaulted LO critioal depth. 

8 ROB 

W.P. 
Ifti 
5 . 7 7  
2.93 
2.93 
2 . 9 ,  
2.93 
3.00 
3.02 

10.51 

Percent Hydr 
Conv Depthifti 
7.13 2.94 

12.48 3.14 
13.81 1.31 
11.14 3 . 5 2  
15.51 3.71 
15.44 3 . 6 0  
10.49 2 . 8 6  
9.01 1.36 

warning: The energy equaiion could not be balanced within the npeoified "umber of iterations. The 
~ r a ~ r a m  selected the water surface that had the  lean^ amohmr of error hetween compu~ed and 

warning: 
warning: 

warning: 

warning: 

depth CalculaLionn. 
L and previous croea 

wa. n e t  equal LO cri 
~ h i n  indioates that ~. .~ . . ~  1crc=r aepm. 

n. m e  program w i n  try the 

CROSS SFCTION 

RIVER: X 1  
R E E H :  Beach 1 RS: 0.827 

TNPrn 
Description: 
Station Elevation Data num; 26 

srr =lev S L ~  =lev  sta E I ~ V  sra =lev Sta Eiev 

10092.43 2 3 4 1 . 0 3  

Manning's n Values nu",- 3 
Sta n "a, STa n "a1 sta n Val 

9974.391 ,055 9993.83 .0510008.24 0 5 5  

Bank SLa: Left Right Lengths; left Channel Right Coeff ConLr. Expen. 
9993.831000824 178.77 163.21 141.10 .I . 1  

FDS of C l b e  Creek Tribur~rrie.~, 
FCD 2005C024, Wnrk A.c.sig,l,nenl 2 
JE F~'rrller/Hyd?~~l,~,qy re Ccom,,r,,hology, Inc. 



CROSS SECTION OUTPUT 

E.D. Elev 1fLl 
Ye1 Head IfLI 
" 8 .  Eiev l i t 1  
crit W . S .  ( f t l  
E.C. Slope ( f t I f L l  
Q Total 1cfa1 
Top Width (fLl 
ve l  ~ocal ( t r / r ; i  
Max C h l  DpCh IfLI 
Conv Total i c f s l  
Length Wed. l f t l  
Min Ch E l  ( f t l  
alpha 
~ r c t n  ~ o s s  i f r i  
c s E LOBS i f r i  

Profile #profile 1 

2145.80 Element 
0.86 Wt. n ~ V a i .  

2346.94 Reach =en. l i t 1  
2 3 4 4 . 9 4  Flow Area 164 i f 1  

0.011148 area (sq f i l  
108.00 61ow l c f s l  
63.77 TOP width i f r l  
6.01 avg, "el. IfL/61 
5.07 Hydr. Depth l i t 1  

6071.1 Con". l c f s l  
159.47 Wetted Per .  l i t 1  

2339.87 Shear ( l b / s q  it1 
1 . 5  stream *over ilb/it si 
2 . 1 6  Cum Volume lacre-fL1 
0 .05  Cum SI (acres1  

Channel 
0.050 

161.21 
59.18 
54.18 

504.99 
14.41 

8 . 5 3  
4.11 

4330.5 

~arninq:   he e n e m y  equation could not be balanced wiihrn ine sneciried number of iterations.  he .. . 
program used critical depth *or the warer sureace and continued on ~ i r n  the calculations. 

Warning: The energy loss was greater rhan 1.0 ft 10.3 mi. between the cvrrent and previous cross 
eection. This may lndicaLe the need for additional CT066 sections. 

warning: ~ u r i n g  the standard step iterations, when the assumed warer surface was s e t  equal  t o  critical 
depth, the calculated warer surface came hack below critical depth. This indicates tnai there 
is not a valid subcritlcal answer.  he program defaulted ro critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

B.G. Elev I f f )  
vel ~ e a a  i r i )  
W.S. EleY 1iL) 
CIlL W.S. l i t 1  
E . D .  slope 1 i r 1 i r 1  
0 Total l c f s l  
TOP width I Z L I  
ve l  Total i i r l s l  
Max Chl Dpth i i t l  
Con". Total ICi9l 
Length W L d  l i t 1  
win cn XI l i t 1  
alpha 
rrctn ~ o e e  i f t i  
C 61 E Lo66 I i L I  

1.57 8 . 3 3  1 . 2 2  
1641.3 Con". ( c i s 1  2 0 9 . 8  4 7 2 7 . 1  7 1 4 . 4  
161.64 wetted per. iir, 5.23 15.32 21.66 

2 3 3 9 . 8 1  Shear I l b l s q  it) 1 . 2 2  3 . 9 3  1 . 1 3  
1 .35  Stream Power i l b l i t  51 4 . 8 2  37.09 4 . 1 9  
2 . 7 8  ~ u m  volume ( a c r e - f r l  1.41 4.04 1.28 
0 . 0 2  CYm S i i  l ac rea l  1 . 6 0  1.45 1 . 1 6  

warning:   he energy equation could nor be balanced within the specified number of iterations. =he 
orooram used cri~lcal deoth for the water surface and continued on with m e  calculations. . . 

warnmg:   he crass section had ro be extended vertically during the critical depth calculations. 
Warnmg: The energy loss was greater t h a n  1 .0  fL 10.3 ml,  between t h e  current  and orevious cross 

~ ~ 

sectLon. T ~ L S  may indicate the need f o r  addi~iona~ cross sections. 
warning: ~urrng the standard step iterations. when the assumed warer surface was set equa l  to critical 

depth. the calculated warer surface came back below critical deo~h. ~ h r s  indicates that there 
i s -not  a valid subcrltical answer.  he program defaulted LO crlrrcal sepm. 

warning:  he parabolic search method failed to converge on critical depth.  he program will cry the 
cross section siicelsecanr method to find critical depth. 

Profile #profile 1 

POS =eft ~ r a  night S L ~  m o w  area W.P. ~ e r c e n ~  ~ y d r  velocxry 
l i t 1  ( f t l  I c i s l  lsq i t 1  IfLl con" ~ e p t h l l t l  l f r l s l  

LOB 9 9 8 6 . 0 6  9 4 8 9 . 9 4  0.02 0.03 0.39 0.00 0.11 0.60 
108 
Chan 
Chan 
cnan 
Chan 
cnan 
Chan 
Chan 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth for the water auriace and continued on with m e  calculations. 

Warning: The energy loss was greater rhan 1.0 it 10.3 ml. between the current and previous cross 
~ec~ion.  his may indicate the need for additional cross secrlons. 

warning: nuring the standard step iterations, when the assumed warer surface was aei equal  to critical 
deoth. the caicu~aied water surface came back below critical deoth.  his indicates inat there 
is not a valid subcriticel answer. s he program defaulted LO crizlcal depth 

Profile #profile 2 

POS Left Sta Right SLa 
i f t i  i f t i  

LOB 
LOB 
m a n  
Chan 
cnan 
Chan 
cnan 
cnan 

area 
169 t t l  

0.11 
6 . 5 2  
7.38 
9 . 8 0  

10.18 
10.45 

9 . 2 5  
8.06 

W.P. 
l f t l  
0 . 6 1  
4 . 6 2  
2 . 4 5  
2 . 2 5  
2 . 0 7  
2.13 
2.14 
2.11 

FDS of Cline Creek Tribuluries, 
FCD 2005C024, Work Assi,qnment 2 
J E  Flrller/Hydrr~l~i~y & Geonzorphoio~y, Inc. 



9 Chan 10005.18 10008.24 51.94 6 . 8 5  2.14 7.62 3 . 3 3  7 . 8 8  
10 ROB 10008.24 10025.08 8 8 . 0 3  2 2 . 6 2  17.13 12.41 1.34 3.89 

11 ROB 10021.48 10041.92 5 . 8 2  2 . 6 0  4 . 5 3  0 . 8 2  0 . 6 6  2.23 

warning: 

warning: 
warning; 

warning: 

warning: 

=he energy equation couid not be balanced within t i le  opecified number of i terat ions .   he 
progran~ used critical depth f o r  the warer aurface and continued on with the calculations. 
vhe cross section had to be extended vertically doring m e  critical depth calculations. 
 he energy 100s wae greater than 1.0 ft 1 0 . 3  m i .  between the current and previous crosz 
secrion. Thi. may indicate the need for ilddiLional CrOBB sections. 
nuring the standard step iterations, when the asaumed water surface wae net equal to critical 
depm, the calculated water nurface came back below critical depth.  hie indicates rnar there 
is not a valid sub~riLi~al answer. The program defaulted Lo critical depth. 
The parabolic rearch meLhod failed Lo converge on crrtica1 depth. The program w i l l  try the 
 rose aecLion n l ~ c e l n e c a n t  method t o  find crrtlcal depth. 

CROSS SECTION 

RIVER: x1 
REIICH: Reach 1 

INPUT 
Deecriprion: 
station Elevation Data 

RS: 0.796 

m n k  s t a :  left Right ~engtha: =eft channel ~ight coefi contr. Expan. 
9988.'1710010.25 5 . 3  106.78 111.87 1 . 3  

CROSS SECTTON OUTPUT PPOOflle  #profile 1 

E.G. =lev l f c i  2140 .80  ~lement =eft OB channel night oa 
V e l  Head I f L i  0.69 Wt. "-Val. 0.050 0 . 0 5 0  0 . 0 5 5  
W.S. Elev l f L i  2140.11 Reach &in. I f t i  5 5 . 3 4  1 0 6 . 7 8  1 1 1 . 8 7  
CCit W.S.  l f L i  2340.11 Flow Rrea l s q  f L i  2 2 . 8 1  1 0 . 2 3  3 9 . 5 0  
E.D. slope ~ f t l i r i  0.013478 ~ r e a  ( s q  f r i  2 2 . 8 1  7 0 . 2 3  39.50 

Q Total I c f s i  7 0 8 . 0 0  Flow I C f s i  3 8 . 5 1  5 2 7 . 0 4  1 4 2 . 4 5  
TOP Width l fr i  139.94 ~ o p  width ( f t i  86.92 21.28 3 1 . 7 4  
Vel Total I t t l r i  5 . 3 4  avg. "el. I f L I S i  1.59 7 . 5 0  3 . 6 1  
 ax C ~ I  ~ p r n  i f t i  4 . 0 8  ~ y d r .  ~ e p ~ n  I ~ L I  0 . 2 5  1 . 3 0  1 . 2 4  
~onu. ~ a t a l  l c f s l  5 0 9 8 . 5  Con". l c f s i  3 3 1 . 7  4 5 3 9 . 8  1 2 2 7 . 0  
Length Wtd, I f t i  101.61 Wetted Per. ( E L I  87.13 2 1 . 8 9  1 2 . 0 4  
Min Ch E l  I f t i  2 3 3 6 . 0 3  Shear I l b l s q  f L i  0 . 2 2  2 . 7 0  1.04 
alpha 1.57 Stream Power I I b l t L  s i  0,37 2 0 . 2 5  3.74 
FrCLn LOBB I f t i  1.61 Cum Volume l a c r e - £ t i  1.83 3 . 5 9  1.40 
C h E LOBS I f t i  0 . 0 3  Cum SL ( a c r e s 1  2.30 1 . 3 8  1 . 2 8  

warning: The energy equation could not he balanced within the specified number of iteratione. The 
program used critical depth for the w a ~ e r  surface and continued on with the calculatione. 

warning: Divided flow compuLed for Lhi. crose-section. 
warning: m e  energy 10s. wa. greater than 1.0 f t  ( 0 . 3  m i .  between the Current and previous cross 

oeorion. m his may indicate me need for additional cross sectiana. 
warning: During the BLandard arep iterations, Lhe aaaumed water surface wan set equal to critical 

depm, the calculated water surface came back beiaw critical depth  his indicates that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 



POS 

LOB 
LOB 
LOB 
LOB 
LOB 
cnan 
cnan 
m a n  
Chan 
cnan 
cnan 
Chan 
ROB 

left SLa Right S t 8  
lfti lit1 
9889.41 9909.32 
9909.32 9929.23 
9'129.23 9 9 4 9 . 1 1  
9949.15 9969.06 
9 9 5 9 . 0 6  9 9 8 8 . 9 7  
9 9 8 8 . 9 7  9942.01 
9992.01 9995.05 
9995.05 4448.04 
9 9 9 8 . 0 9  10001.13 
10001.13 10004.17 
10004.11 10007.21 
10007.21 10010.25 
10010.25 10017.92 

W.P. 
Ifti 
7.62 

19.91 
19.92 
19.91 
19.97 
3.35 
3.12 
3.04 
3.07 
,.I> 
3.11 
3.11 
7.71 ~ ~ - ~- 

1 4  ROB 10017.92 10025.58 2 6 . 4 6  8 .29  7 . 6 8  3 . 7 4  1.08 
15 ROB 10025.58 10031.25 4 2 . 8 9  11.09 7 . 7 0  6 . 0 6  1 . 4 5  
16 ROB 10033.25 10040.91 2 6 . 4 0  8 . 3 5  7 . 8 4  1.73 1.09 
17 ROB 10040.91 10048.58 0.04 0.13 1.10 0.01 0.12 

warning: energy equation could not be balanced w r ~ h l n  m e  specified number ai rrerarions. ~ n e  
nrogram used crirlcal denth for the water surface and continued on with the calculaiions. 

warning: &"Ide& flow computed fa; this cross-secrion. 
warning: energy loss was greater t h a n  1.0 CL (0.3 mi. between the current and previous crass 

section. This mav indicate the need for additional cross sections. 
warning: ~uring me standard step iterations, when the assvmed water surface was s e t  equal to crrtlcal 

depm, me calculated water surface came hack helow crirrcal depth. This indicater that there 
is nor a valid subcritical answer. s he program defaulted LO critical depm. 

 PO^  eft sra ~ i g n i  sra FIOW ~ r e a  W.P. Percent Hydr 
lft) lfti (cis) lsq fti Ifti COnv Depth1fr) 

LOB 9969.06 9 9 8 8 . 9 7  21.81 7.17 18.90 > . " a  0.39 
2 Chan 9988.97 9992.01 60.01 8.21 3 . 3 5  8 . 4 8  2 . 7 0  
3 Chan 4442.01 9 9 9 5 . 0 5  108.41 11.38 3.12 11.31 3.74 

Cham 
cnan 
cnan 
Chan 
Cham 
ROB 
ROB 

warning: The energy equation could not be balanced within the specified number of iterations. The 
~roqram used critical denth f o r  the warer surface and continued on with the calculations. - ~ 

Warning: Divided flow CompuLed for this crosn-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the cvrrenr and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: ~uring me standard step iterations, when the assumed water surface was set equal LO critical 

depth, the calculated water surface came hack helow critical depth. This indicate& that there 
ia nor a valid subcritical answer. The program defaulted Lo crltical d e p m .  

CROSS SECTION 

RIVER: XI 
REACH: Reach 1 RS: 0 . 7 7 6  

INPUT 

~ a n k  sra:  eft m g h t  length*: Left channel ~ i g h t  coeff canrr. ~ x p a n .  
99906910006.34 5 3 . 3 3  6 9 . 6 2  711.65 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. =lev ifri 2337.44 Element  eft 08 chiinnel ~ i g h ~  08 
Vel Head ifti 1.00 W L . n - V a l .  0.055 0 . 0 5 5  0.055 
W . S .   lev ifr) 2336.44 ~ e a c n   en. ifr) 51.33 69.62 1 9 . 6 5  
crit W.S. iirl 2336.44 piow area (sq f t i  31.80 59.21 11.72 
E.O. Slope I£t/ftl 0.019004 Area laq it) 31.80 5 9 . 2 4  11.72 
O Total ICfSi 708.00 Flow ICfsi 122.90 5 2 9 . 8 4  55.26 
TOP Width 1fti 61.56 TOP width lft) 38.27 11.65 7.63 
"el =oral (ftlsi 6.89 iivg. "el, irr/~i 3.86 8 . 9 4  4.71 
Max Chl D p t h  IfLi 4 . 2 0  Hydr. Degrh ifti 0.83 3.79 1 . 5 4  

FDS (~f Cine Crcck Tribstun'es, 
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5115.8 Con" (cis1 
67.60 Wetted Per. (it1 

2312.24 Shear (lblsq it1 
3 stream Power ilblft a1 
1.15 Cum Volume lacre-fti 
0.08 Cum S l i  (acres1 

warning: The energy equation could not be balanoed ~itnin the specified number of iterationo. The 
program selected the water ruriace that had me least amount of error between computed and 
assumed values. 

warning: ~ivided flow computed for this crass-section. 
warning:  he energy loss was greater than  1.0 it (0.3 m1, between the ourrent and previous croaa 

aecrian. ?his may indicate me need for additional cross sec~iona. 
warning: ~ u r i n g  the standard step iterations, when the assumed warer surface wan set equal to crlrical 

depth, me calculated w a t e r  surface came back below critical depth.   his indicates that there 
in not a valid subcritical answer. s he program defaulted to crrrical depth. 

CROSS SECTION OUTPUT ~rofile #profile 2 

E.G. Elev ifL1 2117.44 Element Left OB channel night 0s 
"el Head (CLi 0.99 WL. "-Val. 1). 055 0.051 0 . 0 5 5  
W . S .  =lev ifri 2336.44 =each  en. (*ti 53.33 69.62 7 g . 6 5  
CIii W.S. ifti 2336.44 Flaw area iaq ftl 31.88 5 9 . 2 9  11.75 
E.C. slope lfrlfri 0.018918 Area lea it1 31.88 5 9 . 2 9  11.75 
0 Total icfnl 708.00 Flow iCfS1 123.16 129.49 55.35 
Top Width (it1 59.54 Top Widrn (it1 36.31 11.65 7.63 
"el ~ a t a i  (fils1 6.88 hug. Yel. iltlsl 3.86 8.93 4.71 
M ~ X  C ~ I  ~ p t n  I ~ L I  4.20 ~ydr. Depth (it1 0 . 8 8  3.79 1.54 
Con" Total (cfsl 5 1 4 7 . 1  Con". (CTSI 845.5 3849.6 402.4 
~ e n g ~ n  wed, ifr) 67.94 wetted per. ( E ~ I  36.10 11.92 8 . 2 3  
 in ~h ~l lft) 2332.21 Shear IIbIeq it1 1.02 4.40 1.69 
Alpha 1.31 Stream Power ilblit sl 3 . 9 4  39.29 7.94 
rrctn ~ o a s  (ftl 2 4  cum volume (acre-ft) 1.36 3 . 6 4  1.18 
C & E LOSB (ttl 0.04 Cunl S l i  (acres) 1.52 1.34 1.01 

Warning: The energy equation could not be balanced within the specified nuder  of iterations. The 
program selected the warer surface that had me l e a a t  amount of error between computed and 
assumed va1uea. 

warning: Divided flow computed for this cross-necLion. 
warning:   he energy loss was greater than 1.0 f t  (0.3 mi. between me current and previous croae 

rectlon.  his may indicate the need for additional oross sections. 
warning: ~uring the standard etep ~reraziono, when the assumed warer surface was set  equal to critical 

depth, the calculated warer surface came back below critical depth ~ h i a  indicates that there 
ia not a valid subcritical answer. s he program defaulted to critical depm. 

LOB 
3 LOB 

LOB 
5 LOB 
6 Chiin 
7 Chan 

Chan 
9 Chan 
lo Cham 
11 m a n  
12 m a n  
13 ROB 
14 ROB 

Lieit sra 
ifti 
9 8 1 2 . 4 8  
9872.12 
9901.77 
9931.41 
9961.05 
9990.69 
9992.93 
9995.16 
9997.40 
9949.63 
1000187 
10004.10 
10006.31 
10013.11 

Right Sea 
ifti 
9872.12 
9901.77 
9931.41 
9961.05 
'1990.59 
9992.91 
9995.16 
9947.40 
9499.63 
10001.87 
10001.10 
10006.34 
10013 .14  
10020.35 

Flaw Area W.P. Percent ",.dl- 
icfel isq £ti (ELI con" ~eprhiiri 
0.01 0 . 0 3  1.11 0.00 0 . 0 3  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
arooram nelecrea the w r e r  surface that had the leaat amount of error between computed and . . 
ansumed values. 

warning: oivaded e l o w  computed for this cross-section. 
warning; m e  energy loss was greater than 1.0 it 10.3 mi. between the current and previoue or066 

aecrion. mi. may indicate the need for additional croee sections. 
warning: mring m e  etandard iterations, when the assumed water surfaoe wae s e t  equal to critical 

depth, the calculated surface back below critical depth. ~ h i o  indicates that there 
is nor a valid suborirical answer. ~ i x e  program defaulted LO oritical depth. 

Profile itprofile 2 

Po8 

LOB 
LOB 
Chan 
Chan 
m a n  
Chan 
enan 
Chan 
cnan 
ROB 
ROB 

area 
(eq ft) 

1 5 . 2 4  
1 6 . 6 4  
7.21 
7.93 
8.55 
9.28 
'1 .29  
9.13 
7.80 
11.67 

0 . 0 8  

W.P. 
lit1 

2 4 . 6 9  
12.21 
2.26 
2 . 2 6  
2 . 2 5  
2 . 2 5  
2 . 2 4  
2 . 2 7  
2.39 
7.15 
0 . 6 8  

warning:   he energy equation COUIO not be balanced within the specified numher of iterations. The 
selected the water surface that had me least amount o t  error between computed and 

FDS ,fCline Creek TribuN~~ies, 
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assumed values 
warning: ~ivided flow computed for this cross-section. 
warning:   he energy loss was greater than 1.0 fi 10.3 m ) .  between the current and previoum cross 

section.  his mav indicate the need for additional cross sections. 
warning: During Lhe standard step iterations, the assumed warer sureace was e e t  ewe, to critical 

depth, the calculated warer surface came back below critical depth. mis indicaree rnar there 
is nor a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION 

RIVER: x1 
REACH: Reach 1 RS: 0.763 

INPUT 

"""I- 34 
Elev Sea 

2339.44 9881.84 
2334.72 9906.54 
2337.26 9946.32 
2335.11 9 9 5 6 . 3 7  
2 3 3 4 . 3 6  9970.99 
2332.12 9988.32 
213451001673 

Elev SLa 
2335.72 4894.21 
2 3 3 4 . 6 9  9 9 2 8 . 6  
2336.24 9353.02 
2 3 3 4 . 6 8  9 9 6 3 . 3 5  
2334.86 9976.94 
2332610006.42 
2336.2 

Manningmlj n Values num= 3 
SLB n val sra n val sra n v a l  

9872.77 ,065 9985.51 .0510009.09 0 5  

Bank Sra: Left ~ i g h r  Lengths: =eft channel ~ i g h t  coeii canrr. ~ x p a n  
99SS.5510004.OS 29.09 2 0 . 8  22 .17  1 3 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev lit1 
"el Head Iftl 
W . S .  m e v  (it1 
CriL W.S. lfL1 
E.C. slope (riliti 
Q Total (CfB1 
Top Width lfil 
Ye1 Total IFLIsl 
Max C h l  DpLh IfLl 
conv Total lcfs) 
Length W L d  (fL1 
MLn Ch El lfrl 
iilpna 
FrCLO Lo56 Ifti 
C h B Lo86 IfL) 

Element 
WL. "~Val 

Channel 
0.050 

Reach Len. lit1 
Flow Area lsq it1 
area ,so i r i  . .  . 
Flow lcfsi 
TOP width I ~ L I  
rZvg "el IfLIsl 
"ydr neprh let) 
Con", (Cilsl 
wetted per. (tri 
Shear ilblsq fLi 
Stream power Ilblfc si 

warning: =he energy equation could not be balanced witnin the specified number of iterations. m e  
program used critical depth for the water surface end continued an with the c a ~ a ~ ~ a t i o n s .  

~ a r n m g :  ~ivided flow computed for this cross-section. 
Warnlng: 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 indicate8 that there 
is n o t  a valid subcritical answer. Tbe program defaulted Lo critical depm. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C.  lev (fr) 2336.11 ~lernenr =eft OB channel Right OE 
vel ~ e a d  I ~ L I  0 . 8 7  ~ r . n - " a , .  0 . 0 6 5  0.050 0.0~0 
W.S. Eiev IfLl 2315.21 Beach Len. 1fLI 2 9 . 0 9  20.80 22.17 
crir W . S .  (fti 2335.25 plow area (sq ft) 31.66 70.41 3 0 . 6 3  
E.G. slope (frlfr) 0.017587 ~ r e a  164 ft) 31.46 70.41 10.61 
Q Total ICfS) 7 0 8 . 0 0 F F l o w  Icial 86 .98  5 1 2 . 5 0  48.52 
TOP wadrn (it) 68.74 TOP wid~h ift) 37.07 23.14 8.11 
"el T O L ~ I  (itla) 6.29 ~ v g .  "el. 1irls1 2.76 8.13 4.57 
 ax c h ~  ~ p r n  lit1 3.36 ~ y d r .  ~ e p ~ h  lit) 0 . 8 5  2.99 1.31 
Conv. Total lcisl 1338.8 Con". lc161 6 5 5 . 9  4317.0 365.8 
Length Wed. lftl 22.21 Wetted Per. lit1 38.17 23.78 8 . 5 2  
Win Ch El IfLl 2331.89 Shear IIbImq it1 0.91 3.25 1.37 
Alpha 1.41 stream Power IIbIir sl 2 . 5 0  26.43 6.25 
F ~ C L ~  LOSS ICLI 0.34 cumvolume (acre-it) 1.32 3.53 1.16 
C 6 E LOBS IfLi 0.02 Cum Sa lacrenl 1.41 1.30 1.08 

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 calcuiarions. 

warning: Divided f l o w  computed for this crass-section. 
warning: nuring the standard step rterarions, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back helow critical depth.  his indrcazes rnat there 
is not a valid aubcriLical answer. me program defaulted to critical bepm. 

Profile #profile 1 

POS 

LOB 
LOB 
LOB 
LOB 

area 
1sq ftl 

0.22 
11.49 

7 . 2 8  

W.P. 
I L ~ I  
2 .88  

22.57 
13.811 
8.31 

2 2 . 9 1  
3 a 4  
3 . 3 7  

LOB 
m a n  
m a n  

FDS of Clir~c Creek Tributaries, 
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",la" 
ctian 
Chan 
than 
Chall 
ROB 
ROB 
ROB 
ROB 

warning: m e  energy equation could not be balanced ~irhin me specliied numher of irerationo. i he 
program used critical depth for the water aurface and continued an with m e  calculations. 

warning: ~ i v i d ~ d  f l o w  computed for this croeil-section. 
warning: nuring the standard step iterations, when the aaaumed warer auriace waa aet equal to cri~lcal 

depth, the calculated warer surface came back helaw critical depth.  his indicates that there 
is not a v a l i d  subcritical anawer. a he grogram defaulted LO critical depth.  

Profile "profile 2 

POB Left SLa Right SLa Flow area W.P.  Percent ~ ~ d r  ~elacity 
l e t1  I f t i  I C I S I  lnq f r l  ( ~ L I  con" ~ e p ~ h i f i i  ~ f r l n i  

1 ,,OR 9917.88 9940.44 4.37 2.76 7.08 0.62 0.12 1.58 
2 LOB 9 9 4 0 . 4 4  9g62.99 11.16 5.11 8.12 1.58 0 . 6 4  2 . 1 8  
3 LOB 9162.44 9 9 8 5 . 5 1  71.45 23.60 22.97 10.09 1.05 3 . 0 3  
4 chdn 9985.55 9 9 8 8 . 5 1  85.66 10.40 3.44 12.10 3.09 8 . 2 4  
5 Chan 9988.91 9 9 9 2 . 2 8  91.54 10.74 3 . 3 7  1 2 . 9 3  1.19 8.52 
6 m a n  9992.28 9991.64 80.46 9 . 9 4  3.37 11.16 2. '16  8.09 

m a n  9 9 9 5 . 6 4  9999.00 7 0 . 3 4  9.17 3 . 3 7  9 . 9 4  2 . 7 3  7.67 
8 Chiln 9999.00 10002.36 71.33 9 . 5 6  3 . 3 8  10.64 2.84 7 . 8 8  
9 Chan 10002.36 1 0 0 0 5 . 1 3  8 8 . 2 2  10.51 3 . 3 7  1 2 . 4 6  3.13 8 . 3 9  
10 Chan 10006.73 10009.09 80.91 10.11 3.18 11.41 3.00 8.01 
II ROB 10009.09 10011.36 2 7 . 6 9  4.94 2.37 3.91 2 . 2 0  5 . 5 5  
I2 ROB 10011.36 10013.64 15.01 3 . 4 6  2.37 2.12 1.52 6 . 2 4  
13 ROB 10013.64 10015.111 5 . 5 0  1.90 2.39 0.78 0.83 2 . 9 0  
14 ROB 10011.91 10018.19 0.32 0.28 1.39 0.05 0.21 1.16 

warning: m e  energy equation could not be balanced ~itnin the specified number of iterations. 'me 
~rarjracil uned critical drpch for the water surface and continued on with &be caicolarionu. . - 

warning: Divided flow computed for thin orons-section. 
warning: nuring the standard srep iteratlonc;, when the assumed water surface waa s e t  equal to critical 

depm, the calculated warer surface came back below critical depth. This indicates t h a t  there 
ia  no^ a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

Manningmn n Values nu,"= 3 
S L ~  11 val  e t a  n "a1 Sea n Val 

9893.92 . 0 6  9 9 9 1 . 4 4  .0510007.91 , 0 5 5  

~ a n k  Sea: Left Right LengLbs: Left Channel Right Caefi Contr. nxpan 
9991.8410007.91 157.65 147.2 126.51 1 . 3  

CROSS SECTION OUTPUT Profile Hprofile 1 

E F. E l e v  , fLl  
"el Head i fk l  
W . S .  Elev l f r l  
c r i ~  W.S. i f r i  
E.G. slope i f t l f r l  
Q Total i c f s l  
Top Width ( t t i  
"el 'rota1 l ~ r l o i  
Max Chl DpLh IfLi 
Conv. Total ( c f s l  
Length W L ~ .  ( i t ]  
  in ch EI l i t )  
*1at,a 

Element 
wr. "-Val. 
Reach Len, I i L )  
Flow area i s q  i t ]  
*red i sq  r t l  
Flow ("fa1 
Tap Width J f t l  
A V ~ .  vel. i f t l n i  
HydT. Depth ( f t l  
CO"". ICfiiI 
Wetted Per. ( f t ]  
Shear lIb/nq f t ]  
Stream ~ o ~ e r  (Iblit el  
cum volume ( a c r e - i t 1  
cum SA l ae ree l  

warninq:  he enersv eauation could not be halaneed ~ i t i ~ i ~  rile anecified number of iterations. i he -. . 
program used criticel depth for the water surface and continued on with the calculations. 

warnmg: ~ivided flow computed For this croas-seo~ion. 
Warning: The energy 100s wan greater than 1.0 Et ( 0 . 3  mi ,  between the currenr and previous croso 

nearion. ~ n i s  may indicate me need €0, cross sec~iona. 
~arning: ~uring the standard srep iterations, when L , , ~  water surface was ae t  equal to critical 

depth, the calculated water auriace came back below critical depth. This indicatee that there 
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is n o t  a valid subcrltlcal answer. The program defaulted to critical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev (it1 2335.15 Element Left OB Channel Right OB 
vel m a d  ifri 0.81 w t . n - v a l .  0.060 0.050 0.055 
W.S. Elev ifti 2 3 3 L . 3 5  Reach Len. (it1 157.65 147.20 126.51 
crir W . S .  lit1 231$.35  low ~ r e a  (sq ti) 45.41 61.66 16.31 
E.G. slope (ft/ftl 0.013737 area ( s q  it1 4 5 . 4 2  61.66 16.31 
P Total icfsl 708.00 Flow lcfsi 134.97 509.16 63.87 
TOP wldtn ifrl 87.67 TOP width (ti] 59.68 16.47 11.51 
"el Total ItL/sI 5.74 iivg. Vel. (fL/sl 2 . 9 7  8.26 1.92 
Max Chl DpLh (it1 a . 5 5  Hydr. Depth (fL1 0.76 3.74 1.42 
D n v .  Total (cis1 6040.8 Con". (Cis1 1151.6 1344.3 544.9 
Length WLd. IfLI 118.09 Wetted Per. lfrl 60.52 16.89 11.86 
 in cn =I (tti 2329.70 shear ( ~ b / s q  fri 0.64 3.13 1.18 
iilpha 1 . 5 8  Stream Power i l h / f t  sl 1.91 2 5 . 8 5  4.62 
rrcrn LOSS ( ~ L I  2 . 0 2  cum volume (acre-fri 1.29 3.50 1.15 
C h E Loljs (ELI 0 . 0 6  Cum S& (acres1 1.44 1.30 1.0; 

warning:   he energy equation could not he halanced within the specified number of iterations. i he 
program used critical depth for the warer surface and continued on with the ca~culaiions. 

warnin-: Divided flow cornouted far this Cross~secLlon. 
warning: The energy loss ;as greater than 1.0 fr  (0.3 ml. between the current and previous cross 

section. This may indicate me need for additional cross sections. 
warning: ~ u r i n g  the sranaa2a step iterations, when the assumed w a ~ e r  surface wae set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
ie not a val id  subcritical answer. s he program defaulted r o  critical depth. 

PO= =eft sra ~ l g n t  sta PIOW ~ r e a  W.P. Percent Hydr Velocity 
(ftl (it1 (cis1 lsq fL1 lit) mnv DepLh(fLi (LL/BI 

1 LOB 9893.92 9913.42 3.76 2.80 7 . 7 4  0 . 5 3  0 . 3 6  1.14 
LOB 9913.42 9 9 3 2 . 3 3  15.20 9.37 19.52 2.11 0 . 4 8  1.62 

3 LOB 9 9 3 2 . 9 3  9952.41 10.73 7.61 19.56 1.51 0.39 1.41 
LOB 9 9 5 2 . 4 3  4971.94 1.48 1 . 4 7  5 . 2 8  0.21 0 . 2 4  1.01 
LOB 9971.94 9 9 9 1 . 4 4  114.75 31.58 19.6b 16.21 1.62 3.61 

6 Chan 9991.44 9 9 9 3 . 1 9  4 9 . 3 8  7.17 2.41 6.97 3.05 5 . 8 9  
Chan 9993.79 9996.15 64.49 8.42 2.41 9.11 3.58 7.66 

8 Chan 9 9 9 5 . 1 5  9998.50 81.11 9 . 6 5  2.41 11.46 4.11 8 . 4 0  
9 Cham 9 9 9 8 . 5 0  10000.85 97.17 I 0 7 3  2.39 11.73 $ 5 6  9.06 
10 Chan 10000.85 10003.20 86.61 10.05 2 . 4 2  12.23 4 . 2 8  8.61 
11 cnan looo3.zo l o a a s s s  6 8 . 2 4  8 . 7 2  2 . 4 2  9 . 6 4  1.71 7.82 
12 m a n  10005.16 10007.91 51.62 7 3 8  2 . 4 2  7.29 3.14 7.00 
13 ROB 10007.91 10014.46 17.31 13.46 6 . 7 4  8.09 2.05 4 . 2 5  
14 ROB 10014.45 lOOZl.01 6.11 3.18 5 . 2 3  0.87 0.63 1.93 

warnmy: m e  energy equation could not be balanced within the specified number of iterations. me 
program used critical depth for the warer surface and continued on with the ca~cu~arions. 

warning: ~ivided flaw co>npvred tor this cross-section. 
warnmg:   he energy 106s wae greater  than 1 . 0  t r  (0.3 m1. between me current and previous cross 

section. Thrs may indicate m e  need for additional cross section.. 
warning: ~uring the standard srep iterations, when the assumed warer surface was set ewal  ra critical 

depth, the calculated wafer surface came back below critical deprh. This indicates that there 
is not a valid subcritical anawer. ~ n e  program defaulted to critical depth. 

LOB 
LOB 

3 LOB 

6 cnan 
Chan 

B Chan 
4 Chan 
10 Chan 
11 Ciian 
12 ROB 
13 ROB 

warning: =he energy equation could not be balanced within the specified numer of iterations. =he 
program used critical depth for the warer surface and continued on with the calcularions. 

warning: ~ivided flow computed for this croes-section. 
warning: ~ n e  energy loss was grearer than 1 . 0  ft 10.3 ml. between the current and previous cross 

section. This may rndicare the need for additional cross sections. 
warning: ~ u r i n g  the standard srep iterations, when the assumed warer surface was set equal to critical 

depth, the calcuiated water surface came back below critical depth. ~ n r s  indicates that there 
is not a valid subcrltical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: XI 
REACH: Reach 1 RS: 0.731 

INPUT 
Description: 
Station Elevation Data num- 35 

FDS of Cline Crrck Tribrrtrin'es, 
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Manning's n Value0 "urn- 
sea n val sra n val s ta  n val s t a  n "a1 sra n Val 

9 8 7 6 . 3 0 8  0 6 9 8 9 2 9 O B  .0414417.718 , 0 6 9 9 7 4 3 6  , 0 5 1 0 0 0 3 . 8 4  .06 

Bank Sta: Left R i g h L  Lengths: L e f t  Channel Right Coeff Contr. Expan 
9i97.3161003.84 219.69 2 2 2 . 8 3  228.11 .1 3 

CROSS SECTION OUTPUT 

E.D.  lev !it1 
"el Xead !it1 
W . S .  Ele" lit1 
crit W.S. (irl 
s .0 .  slope !ft/til 
Q Total lcfsi 
Top Width IfLl 
"el Total !fL/sl 
M ~ X  chi Dotn !FLI 

warning: 

warning: 

warning: 

warning: 

Profile "profile 1 

2129.19 Element 
0.57 WL, n-Val. 

2328.62 Reach Len, !ft1 

Channel 
0.050 
223.83 
82.96 
8 2 . 9 6  

117.10 
2 9 . 4 8  

6 . 7 2  
2 . 8 1  

4821.3 
1 0 . 3 3  

2 . 2 8  
15.31 
3.15 
1.22 

The energy equation could nor be balanced within the speciiied number of iterations. The 
used critical depth for the surface and continued on with me calculariona. 

  he conveyance ratio lnpsrrearn conveyance divided by downstream conueyaniei ia less than 
0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 
~ n e  energy loss "ae greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross eectionn. 
~ u r r n g  the standard erep iterations, when the aseurnea water nurface was aer equal to crirical 
depth, Lhe calculared water aurtace came back below critical d e p t h  This indicates that there 
i s  not a v a l i d  SubCriLica, answer. The program defaulted to critical iieprh. 

warning: 

Warning: 
warning: 

warning: 

warning: 

E.C. Elev !it1 
"el Head Iftl 
W.S. EleY ltL1 
CiiL W.S. ltt) 
E.G. slope ~ft/fr) 
Q Total lcfml 
Top Wldth IfLI 
"el Total ifL/Si 
Max Chl ODLh !iLi 
Con" Total !CIS1 
Length Wtd. !£ti 
 in cn EI ifti 

Cum SR lacreol 

Left 08 Channel Right OB 
0.057 0.050 0.060 

219.69 221.83 228.11 
13.69 83.74 3.27 
11.69 8 3 . 7 4  1.27 
124.04 170.40 8 . 5 7  
77.36 2 9 . 4 8  3 . 1 8  

2 . 4 0  6 . 8 1  2 . 6 2  
0.69 2 . 8 1  1.03 

1107.9 4847.5 71.6 
78.10 1 0 . 3 3  3.79 

0 . 5 8  2 . 3 4  0.73 

energy equation not be balanced ~itnin the specified number of iterations.  he 
"sea crikical depth for the surface and continued on with the calculations. 

The oross section had Lo he exLended vertically during the oritical depth calculations. 
 he energy loes wan greater than 1.0 f t  10.3 mi, between the current and previous crooa 
oecrion. This may indioate the need for additional C 1 0 3 B  ~eCti0"s. 
 ring the standard etep iterations, the aasumed water aurface wan s e t  equal LO critical 
depm, the oalculated came back belaw ~rirical depth. Tnia indioaten that there 
is not a valid subcritical answer. m e  program deiavl~ed to critical depth. 
 he parabolic search method failed to converge on crirical depth.  he program will try the 
cross section shce/secanr method to rind critical depth. 

2 LOB 
3 LOB 

LOB 
5 LOB 
6 Chali 

W.P. 
Iftl 

15.85 
19.61 
19.61 
19.62 
19.65 

4 . 2 1  
4 . 2 2  
4 . 2 1  
h.22 
4.25 
4.31 
4.91 
3.76 

warning:   he energy equation nor be balanced ~itnin the specified number of iterations. The 

program used critical depth for the water surface and continued on with the calculaLiOn6. 

l i l )S ofCline Crcek Tribur6irie.T. 
FCD 2005C024, Work Ansripisenr 2 
J B  lir/ler/Hydn,l<,gy & G~co,,~o,phol~~gy, 1,ic. 





CROSS SECTION OUTPUT Profile #profile 2 

E D .  EleY lit1 
Vel Xead ( f t l  
W . S .  Elev !fL1 
CriL W.S. !fti 
e.c, slope !~L/ILI 
0 Total ICisi 
TOP width ifri 
"el Total iitlnl 
  ax ~ h l  Dprn !it1 
CODY. Total !"fa1 
LengLh Wtd. !it) 
Mi" Ch El lit1 
alpha 
FrcLn Loso itti 
C & E 6066 IfLi 

slebnenr 
WL. n-vdl 
Reach Len. ( E L )  
Flow Area isq ft1 
Area !nq fLi 
Flow , < f E i  

Ti, widLi' !£ti 
avg. "el. !fL/~i 
Hydr. Depth IfLi 
Con", 1cioi 
Wetted Per. lit1 
shear llblsq f r l  
streal" power IIbIir sl 
cum volu~ne iacre~fri 
Cum S l i  !acres) 

Left OB Channel Right OB 
0 . 0 3 5  0 . 0 3 0  0.030 
21.33 2 1 . 9 0  29.9B 
31.40 5 6 . 2 9  1.90 
3 4 . 4 0  66.29 1.90 

212.50 468.23 2 7 . 1 7  

warning: me energy equarron not he balanoed ~itnin m e  specified number of iterariano. The 
program uaed critical depth for the water surface and continued on with the calculations. 

warning: Tlle energy lass was greater than 1.0 f L  10.3 mi, between the current and previoun C r 0 6 B  

aecrion.  his may indicate the need for addi~ional crass sections. 
~ ~ ~ ~ i ~ ~ :  ouring the irera~ions, ~ n e n  the a~rtace wan net  equal LO critical 

depm, me calculated water surface came baok below critical depth. This indicarea chit there 
io nor a valid subcritical anawer. a he program defaulted to critical deprll. 

Profile #profile 1 

POE 

LOB 
LOB 
LOB 
108 
cnan 
cnan 
Chan 
Chan 
cnan 
Chan 
Chan 
ROB 

W.P. 
!it1 

22.39 
21.07 

warning: The energy equatio,, could nor be balanced within the specified number of irerar1ons. The 
program used critical depth for the warer surface and continued on with the calculations. 

warning:  he conveyance conveyance divided by downatream conueyance~ is l e a n  than 
0.7 or greater than 1.4. This may indicate the need for additional cross recLions. 

warning: ~uring the standard a ~ e p  itera~ionn, when m e  assumed water surface waa aer equal to critical 
depth, the CalculaLed water surface came back below critical depth. This indicates that there 
in nor a valid suboriiical anawer. The program defaulted Lo critical depth. 

PO5 

LOB 
Cllan 
"ha" 
Chan 
m a n  
cnan 
Chan 
than 
ROB 

W.P. 
!ELI 

26.06 
6.79 
6.79 
5 . 7 9  
6 . 7 9  
6 . 7 9  
6.74 
5 . 8 0  
8 . 0 4  

Warning: The energy equarlon could nor he balanced ~itnin the rpecliied number or ieerations. The 
program used critical depth for the surface and continued on with the oaicu~ations. 

warnina: =he enerov loan was rireaier than 1.0 it 10.3 m), between the current and previous cross -. 
section. m i n  may indicate the need far crass sections. 

warning: ~uring the standard step iterariann, when the aasumed water surface was set  equal ra critical 
d p n ~ h  the calculated warer surface came back below critical deom. n ~ i s  indicates enat there c - ~ ~ ,  ~~~~ 

ie not a valid aubcrirical answer. m e  progran~ defaulted to crirical depth 

CROSS SECTION 

RIVER: XI 
REACH: Reach 1 RS: 0.68+ 

INPUT 







warning: The energy equaLlon could not be halanced within the specllled number of iteratione. The 
program used critical depth for the water surface and continued an with the ca~c~larions. 

warnins: w he cross section had LO be extended verricauv aurina the crrrical death c a ~ c ~ ~ a r i o n s .  
warning: 

warning: 

~ ~~~~ 

The energy loss was greater than 1.0 t L  10.3 rn),  between the current and previous cross 
section. This may indicate the need for additional cross sections. 
ourins the standaid sreo iterations, when the assumed water surface was set canal to cririciil  ~ ~ . ~~ ~~ 

depth, the CalcuiaLed water surface came back belaw critical depth. mis indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 
=he parabolic search method failed ro converge on critical deDm m e  program win try the 
croelj section slicefaecant method LO find critical depth. 

Right STa 
lit! 
9884.31 
9910.22 

W.P. Percent Hydr Yelacity 
lfil con" Depthlit) lirfsi 

12.62 0.75 0.35 1.20 
2 5 . 9 2  1.14 0.29 1.46 

1 LOB 
2 LOB 
3 LOB 

LOB 
LOB 

6 Chan 
7 C!lan 

"ha" 
9 Chan 
10 Chan 
li Chan 
12 cnan 
13  ROB 
14 ROB 
15 ROB 

warning: ~uring the standa;d step iterations, when me assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. =his indicates that there 
16 not a valid subcritical answer. The program defaulted to critical depth. 

Profile #profile 2 

PO6 

LOB 
108 
Chan 
Chan 
than 
Chan 
Chan 
Chan 
Chan 

warning:   he energy equation could nor be balanced withrn the specified number ot iterarions. ?he 
program used critical depth far the water surface and continued on with the calcu~ations. 

warning: m e  cross section bad to be extended vertically during the critical depth calculations. 
warning: =he energy 1066 was greater Enan 1.0 LT (0.3 m i .  between me current and previous cross 

section.  his may indicate the need for additional cross sections. 
Warnin-: Durina the standard sLeo iterations, when the assumed warer surface was set emill to critical 

depth; the calculated &ier suriace came hack below critical depth.  his indjcates tnar there 
is not a valid subcri~icai answer.  he program defaulted to critical depth. 

warning: m e  parabolic search metnod failed to converge on critical depth.  he program win try m e  
crass secrion slicefsecant method ra find critical depth. 

CROSS SECTION 

RIVER: %1 
R E A N :  Reach 1 RS: 0 . 6 2 8  

INPUT 
Description: 
~rarion =levation ~ a ~ a  "urn= 18 

Manning's n Values nu"!- 3 
S L ~  n "a1 s t a  n val  sra n val 

9957.28 055 9989.28 ,0510012.61 . 0 5  

Bank SLa: Left Rlght Lengths: Left Channel Right Coefi Cantr. Expan. 
9989.2810012.61 245.17 215.57 185.65 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev lft! 2110.87 Element =eft 08 ~ ~ a n n e l  Right OB 
Vel Head ift! 0 . 8 7  W t .  n~val. 0 . 0 5 5  0.050 0.050 
W . S .   lev I ~ T I  2310.00 Reach =en. (it! 245.17 215.57 185.61 
crii W.S. (EL! 2310.00 PIOW area i sq  it) 27.42 58.14 10.78 

F D S  r,f Cline Creek TriDutunes, 
FCD 2005C024, W o ~ k  Assignment 2 
JE Fu l le r / I f yd~~~~ l~ i ) '  & Geur~toq~huir~gy. Irrc 



E.C. slope ifili~i 0.018452 Area lsq it1 27.42 68.14 10.78 
Q ~ o r a i  (cflil 7 0 8 . 0 0  FLOW (cia) 104.32 ~ 5 8 . 8 2  45.07 

Top Width lit1 5g.10 Top Width liil 25.77 23.13 10.01 
vel Total 1ftIe1 6.65 ~ v g .  "el, if~lsi 3.80 8.20 4 . 1 8  
 ax chi nptn (tr) 3 . 4 8  ~ y d r ,  oepra lit1 1.06 2.92 1.08 
Conv. Total lcfsi 5212.0 Con", lcial 7 5 6 . 5  1113.8 331.8 
length WLd. Ifti 216.86 wetted per. lit1 2 5 . 0 6  23.14 1 0 . 2 4  
Min Ch El IfL) 2106.11 Shear Ilbleg ft) 1.21 3.34 1 . 2 1  
Alpha 1 . 2 7  Stream Power Ilblft a)  1.60 27.31 5.07 
FICLn LOBS IfLl 4.29 Cum Volume lacre-fti 0 . 8 3  2.32 1.10 
C 6r E LOSS IfLl 0 . 0 3  Cum SA (acres) 0 . 8 5  0.83 1.03 

warning: The energy equation could not he balanced WiLhl" Lhe specified numer of iLeraLions. Tile 
used depth for the sureace and continued on with the calculations. 

warning: The energy loam was greater than 1.0 fL 10.3 mi. between the current and previous croon 
aecLion. Thi. ma" indicate the nee* for addltlonal cross sections. 

warning: ~vring the ntandard srep iterations, when the assumed water surface was set equal to orirical 
depth, the calcuiated water sureace came back below critical depth.  his indicates Lhar there 
in nor a valid subcritical answer. The program defaulted to criCical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G.  lev (ft) 2311.13 ~iement ~ e i r  OB channel ~ight 08 
Ye1 Head lit) 4 WL,  "-Val. 0 . 0 5 5  0.050 0.050 
W.S. Elev IfLi 2309.99 Reach Len. lit1 245.17 215.57 185.65 
CriL W.S.  IfLl 2309.91 Flaw area lsq it1 17.55 67.97 1.10 
E.G. slope ~ f ~ l f r l  0 . 0 2 2 4 9 9  Area lsq ftl 17.51 67.97 3.10 

0 Total lcfsi 708.00 FlOW lcfal 80.53 614.48 12.94 
TOP widen I ~ L I  3 8 . 4 6  TOP Width itel 13.56 23.33 1.57 
"el Total lfL/nl 7 . 9  &Vg. "el. Iftlsi 4 . 5 9  '1 .04  4.18 
 ax chi Dpth I ~ L I  3.48 ~ y d r  ~ e p i h  (it) 1.29 2.91 1.98 
Con". Total lcfel 1720.1 Canv lcfs) 515.4 1 0 9 5 . 6  86.6 
~ e n g t b  Wtd, ifti 216.44 wetted per .  (rt) 14.56 2 3 . 5 4  3.41 
Min Ch El IfLi 2306.51 Shear Ilblaq it) 1.69 4 . 0 5  1.28 
Alpha 1.15 stream Power Ilblft sl 7.77 36.67 1.34 
FICLD LOSS I ~ L I  1 . 8 4  cum volume (acre-re1 0.74 2 . 3 2  1.08 
C (I E LOBS lit/ 0 . 0  Cum S l i  (acres1 0.80 0.83 1.01 

warning:  he energy equation could not be hillanced ~irnin t h e  specified number ai iterations.  he 
araaram used critical deorh for the water evrface and continued on with the calcularions. . - 

warning: m e  cross section had LO he extended vertically during the critical depbh calculations. 
Warning: The energy loes was greater than 1.0 ft 10.3 mi, between the current and previous craas 

section. This "18" indicate the  need for addiLional crass sectione. 
warning: During the nLandard Beep iterations, when the aaaumed warer surface was set ewai to CriLical 

depth, m e  calcula~ed warer ourface came back below critical depth This indicates  that there 
is nor a subcritical anewer. a he program deraulced LO critical depth. 

warning:  he parabolic search method failed to converge on critical depth. =he program w i l l  try me 
croes secrlon alice1necanL method Lo ilnd orrtica, depth. 

Profile # p r o f i l e  1 

Poe 

LOB 
LOB 
LOB 
LOB 
LOB 
cnan 
m a n  
"ha" 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

W.P. 
IFLi 
0.18 
6.59 
5.41 
5 . 4 0  
6 . 4 9  
3 . 3 9  
3 . 3 9  
3 . 3 5  
3 . 3 4  
3 . 3 4  
3 . 3 4  
3 . 3 9  
3.81 
3.81 
2.61 

warning:   he energy equation could not be balanced within the speoified number of iterations. The 
program critical depth for the warer suriace and continued on with the calculations. 

warning; m e  energy loss was greater than 1.0 EL 10.3 m), between the current and previous cross 
section. This may indicate the need for additional cross secciona. 

warning: ~ u r i n g  the standard srep iterat~ans, when the assumed surface was set equal to critical 
depth, the c a ~ c ~ l a ~ e d  water surface came back below cririoal d e p m .  This indicates that there 
in not a valid subcriLical answer. The program defaulted to critical depth. 

POD 

LOR 
LOB 
LOB 
m a n  
m a n  
m a n  
cndn 
enan 
Chan 
m a n  
ROB 

W.P. 
lftl 
1 . 6 7  
6.40 
6 . 4 9  
1.19 
1.39 
1.35 
3 . 3 4  
3 . 3 4  
3 . 3 <  
3 . 3 9  
1.41 



e warning:  he energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the warer surface and continued on with the calcu~arions. 

warning:  he cross section had LO be extended verticaliy during the critical depth calculations. 
warning: The energy loss was greater t h a n  1.0 f L  ( 0 . 3  m1. between the current and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: ~uring the standard srep iterations, when the assumed warer surface was set equal to critical 

depth,  the c a ~ c u ~ a r e d  water surface came back below critical depth.  his indicates that there 
is n o t  a valid 8ubcritical answer.  he program defaulted to critical depth. 

warning:  he parabolic search method failed to converge on critical depth.  he program w111 try me 
cross section sliceisecanr method to find critical depth. 

CROSS SECTION 

R I V E R :  21 
REaCH: Reach 1 RS: 0 . 5 8 7  

ZNPUT 
Description: 
station  levat ti on ~ a r a  "urn= 21 

~ a n k  sra: L e f t  night ~ e n g ~ h s :  Leir channel Right coeif conrr. ~xpan 
9983961000646 113.51 139.18 161.48 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev lftl 2305 7 4  Element Left 08 Channel Right OB 
Vel Head lit1 1.15 Wt. n ~ V a i .  0.055 0.050 0.060 
W.S. =lev lfri 2 3 0 4 . 5 9  Reacn  en. lit) 113.51 139.18 161.18 
crrt W.S. lfri 2 3 0 4 . 5 9  plow ~lrea (aq it1 12.68 68.82 10.47 
E.G. slope liriiri 0.021292 ~ r e a  lsq it1 12.68 58.82 10.47 
0 Total lcisl 708.00 Flow 1 C i S l  43.46 524.54 14.94 . . 
Top width lfii 
"el Total lfL/.l 
Max Chl DpLh IFLI 
Con". Total (cis) 
~engih Wtd. (it1 
 in ch EI (fr) 
alpha 
FrCLn LOSS lit1 

43.85 Top width lit1 11.99 
7 . 7 0  Avg. "el. l£t/si 3.43 
3.17 Hydr. Depth Ift i  1.06 

4 8 1 2 . 0  Con". lcfsl 297.9 
140.05 wetred per. (it) 12.17 

2101.12 sneai ilblsq it) 1.18 
1 . 2 5  Stream Power llb/lt el 4.75 
2.94 Cum Volume lacre-it) 0.72 

warning: m e  energy equation could not be balanced within the specified number of ireraiions. m e  
program used critical depth for the warer surface and continued on with the calculations. 

Wainino: The enerov 1066 wab greater than 1.0 fL 10.3 ml. between the current and orevious cross .. 
6eCLio". Thi. may indicate The need for additional cross sections. 

warning; ~urlng the standard step iterations. when the assumed warer surface was set equal ra critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  Elev (It1 2305.77 Element Left 08 Channel Right 08 
vel m a d  ifri 1.20 T Y ~ .  n-val.  0.065 o . 0 5 0  0.060 
W.S. Elev lftl 2304.57 Reach Len. ILL1 113.51 139.18 165.48 
crir W . S .  l fr i  2304.57 n o w  area ,so ~ r i  4 . 3 6  68.38 10.28 . . 
E.G. elope (frlfrl 0.022114 area isq FLI 4.36 68.38 10.28 
Q Total (Cfsi 708.00 Flow l C f S l  3 8 . 2 6  6 2 9 . 9 2  39.82 
~ o p  width lfti 37.74 ~ o p  width (fti 1.96 2 2 . 5 0  9.28 
vel  oral (fr/si 8 . 0 4  ~ u g .  "el. (ft/s) 1.09 9.21 1.87 
Max Chl Dpth i f t )  3.45 Hydr Depth (£TI 1.57 3.04 1.11 
can". =oral icfs)  4758.9 can". icfsi 257.1 4231.1 267.7 
~engrn Wtd, 1fi1 140.1d Wetted per. ( ~ L I  7.10 2 2 . 7 4  9.54 
Mln Ch El 1fLI 2301.12 Shear Ilhlsa ftl 1.82 $ 1 6  1.49 
Alpha 1.19 Stream pow& (lb/ft 61 7.45 38.28 5.77 
~ z c t n  ~ o a s  (it) 3.00 cum volume (acre-fri  0.72 1.98 2.05 
c L. E 1099 ifti 0.02 cum sii {acres, 0.74 0.72 0 . 9 9  

warning:   he energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth for the warer surface and continued an with the calculations. 

warning: The energy loss was grearer than 1.0 it 10.3 m i ,  between the current and previous cross 
section. This may indicate Lhe need Lor additional cross sections. 

warning: nuring m e  standard srep iterations, when the assumed water sureace was set e ~ a l  to critical 
depth, the calculated warer surface came back below critical deo~h.  his indicates that there 
is not a valid subcritical answer. The program defaulted To critical depth 

Profile #profile 1 

POS left sra ~ighr sra ~ i o w  ~ r e a  W.P. percent wydr velocity 
Itti 1fr1 icisl isg fti IFLI con" Depthlit1 (ft/si 

1 LOB 9971.26 9983.96 43.66 12.68 12.17 6.14 1.06 3.43 
Chan 9983.96 4987.17 58.73 7.71 1.26 8.30 2.40 7.62 

3 Chan 9987.17 9990.39 8 3 . 6 9  9 . 5 $  3.26 11.82 2 . 9 7  8 . 7 8  

FDS of Cline Creek Triburnn'cs, 
FCD 200.5C024, Work Assi~nment 2 
JE Fuller/Hydrolu~y & Gcomr,rpholo,gy. Inc. 





E.D. slope i i r l f r ~  o.woaa2 area (sq ~ L I  3.64 6 4 . 3 9  12 .69  
o ~otal icfsl 70800 Flow Icfsl 11.23 5 3 6 . 5 1  60.22 
Top Width (it1 31.38 Top Width (fL1 3.37 17.42 10.19 
Vel Total I i t l s l  8 .77  W g .  Vel. l f i l s l  3 . 0 9  9 . 8 9  4 . 7 1  
 an C ~ I  ~ p r n  ( f r ]  "51 ~ y d r .  ~ e p r h  I ~ L I  1.08 3.70 1 . 2 0  
Con". Total icfsl 4918 .3  Con", lcfsi 78 .0  4422 .0  4 1 8 . 3  
~ e n g ~ h  wtd. (it) 171.31 wetted per. 1ft1 4 . 0 0  18.33 10.85 
 in cn XI (ri, z z s s . 6 7  shear ilblaq i t i  1.18 4.54 1.51 
alpha 1.17 Stream Power i l b l f t  sl 3 . 6 3  44 .92  7.18 
FICtn LOSS IfLI 3 . 9 5  cum "olume (acre-f t l  0.70 1.77 1 . 0 1  
C 8 E LO98 ( f L 1  0 . 0 9  Cum S l i  (acres1 0.71 0 . 6 6  0 . 9 5  

Warning: The energy equation could not be balanced within the specified nvrber of iterakione.  he 
program used crltlcal depth for the water surface and continued on with the ca~culario~~. 

warnmg: =he energy loss was greater than 1.0 f t  10.3 m l .  between the current  and previous cross 
aec~ion.  his may indicate the need fo r  additional cross sections. 

warning: ~vring t h e  standard step iterations, when m e  assumed warer surface was set equal to critical 
depth, m e  calculated water surface came hack helow critical depth.  his indicates that inere 
is nor a valid subcritical answer. The program defaulted LO critical depth. 

Profile #profile I 

PO9 

LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
m a n  
cnan 
ROB 
ROB 

W.P. 
l i t 1  
1.76 
2.24 
2 .95  
2 . 6 9  
* . a 9  
2.53 
2 . 5 5  
2 . 5 5  
2 . 5 5  
5.57 
5 . 2 8  

Warnlng: me energy equaLlon could not be balanced within Lhe specified number of iterations. The 
program used critical depth for me warer surface and continued on with m e  calcula~ions. 

warnmg:   he energy losm was greater than 1.0 it ( 0 . 3  ml. between the  current  and previou~ cross 
section.  his may indicate the need for additional cross sections. 

warning: ~uring the standard step i terauons,  when me assumed warer surface was set equal to critical 
depth, the calculated water svriace came back below critical depth. This indicates that there 
is not a valid subcritical answer. The oroqram defaulted to critical death. 

Profile #profile 2 

POS 

LOB 
LOB 
m a n  
"ha" 
Chan 
Chan 
cnan 
Cham 
Cham 
ROB 
ROB 

Left Sta Right S t a  
l i t1  l i t 1  
9 9 8 8 . 8 7  9440.76 

area 
(sq it) 

0.70 
2.44 
7.36 

10.72 
11.15 
10.87 

9 . 5 2  
8.10 
6.67 
9.68 
3.01 

W.P. 
I F L I  
1 . 7 6  
2 . 2 4  
2 . 9 6  
2.69 
2 . 4 9  
2 . 5 3  
2.55 
2.55 
2 . 5 5  
5.57 
5 . 2 8  

Warning: The energy equation could not be balanced within the specified number of iterations. i he 
nroiiram used critical deoth for me warer surface and continued nn w i i h  *he calculations. 

!evious cross 

RIVER: x1 
REACH: Reach 1 RS:  0 . 5 4 5  

INPUT 
Description: 
Lateral structure posiLion = Right overbank 
Distance from upstream YS - o 
oecklnoaaway width 20 
w e n  coefficient 2 
Weir Flow Reference = Water Surface 
weir ~mbankmen~ coominares num - 49 

S t a   lev s t a   lev S L ~  Elev Sra  lev S L ~  m e v  
0 2 3 0 3 . 9 3  . 0 5  2 3 0 3 . 9 3  4.86 2303.71 4.98 2303.72 9 . 4 5  2303.43 

11.19 2303.4 15.94 2103.05 21.61 2302.18 25.46 2302.66 32.9 2302.41 
36.59 2302.3 1 5 . 8 8  2302.32 38.35 2302.25 41.27 2302.07 4 2 . 5 5  2302.03 
4 8 . 2 7  2301.7 53.32 2301.74 19.8 2 3 0 1 5 9  60.15 2101.58 6 4 . 2 2  2501.11 
6 9 . 2 9  2301.1 73.06 2300.84 76.14 230069 78 .46  2100.65 79.78 2 5 0 0 . 5 2  
81.36 2300.5 8 2 . 7 1  2300.51 86.85 2300.48 88.73 2300.48 9 2 . 9 3  2300.43 
93.15 2300.4 9 8 . 8 9  2300.38 100.57 2300.38 107.15 2300.32 111.31 2300.32 
116.49 2300.3 120.56 2300.31 126.8 2300.36 131.77 2 3 0 0 . 3 3  137.73 2300.21 
143.92 2300.1 144.53 230012 147.37 2300.09 1 4 7 . 7 9  2300.11 160.9 2 2 9 9 . 6 4  
161.32 2 2 9 9 . 5  1 6 1 . 3 2  2299.63 161.14 2299.62 162.64 2299.51 

FDS of Cline Creek Tribunrrier. 
FCD 2005C024, Work Assignment 2 
JE Fr~ller/Hydmlr,gy & Ceo,norphology, Inc 



weir cress shape = Broad Crested 

CROSS SECTION 

RIVER: V 1  
REACH: Reach 1 RS: 0 . 5 2 8  

INPUT 
macriorian: 

-~~~ 

Sea Elev Sea Elev SLa Elev Ska Elev Sea Elev 
9969.676 2 2 9 9 . 8 9 9 9 8 2 . 7 7 6  2294.32 9 9 8 4 , 8 1 2 2 9 1 , 4 6 8  9 9 8 7 . 1 2  2242,59987,666 2292.28 
9994.796 2292,199996,916 22921710000.87 2292.3510004.31 2292.4910014.75 2292.95 
10016.95 2292,991001772 2293.0110020.222298.01310~26.42 2296.510031.117 2 2 9 8 . 4 2  

Bank sra: Left RlghL Lengths: Left Channel Right Coetf Contr. 
9987,121000433 49.02 3 3 . 3 3  13.99 1 

CROSS SECTION OUTPUT Profi le  #profile I 

E.D. nlev l i t )  2 2 9 6 . 0 8  Element ~ e i r  OB 
Ye1 Head ( E L I  1.10 WL.  "-Val. 0.060 
W.S. Elev i f t i  2 2 9 4 . 9 8  Reach Len.  i f t l  4 9 . 0 2  
CriL W.S. I f t i  2294.98 Blow Area iaq i t1  7 . 3 3  
E.D.  ope I P L / I L I  0.025807 ~ r e a  inq f r i  7 . 3 3  
Q Total (ci61 708 .00  Blow ICEei 31.93 
~ o p  width I C L ~  41.40 ~ o p  width ( € t i  5.89 
"el Total lfL/ol 8 . 0 3  Avg, "el. ( f L / ~ l  4.36 
 ax chi ~ p r n  l i t )  2.81 ~ ~ a r .  ~ e p t h  i f t i  1.24 
con" =oral icisl 1 4 0 7 . 2  con", icfnl 198.8 
~iengrn wtd, iirl $8.07 Wetted per, i r t i  6 .39  
 in cn ~1 i i r i  2 2 9 2 . 1 7  shear ilb/sq f i i  1.85 
alpha 1.10 stream power i l b / i t  si 8 . 0 5  
FrCm LOB0 ( f t )  0 . 6 2  Cum Volume lacre-it1 0 . 6 7  
c h E LOBS ( f t i  0 . 0 3  mrn sii iacresl 0 . 7 1  

warning: me energy couid nor be balanced ~ i r h i n  rile number of iterations.   he 
program used critical depth for the warer surface an* conLinued on With the calculaLions. 

warning: m e  energy loss "aa greater than 1.0 it (0.3 m i ,  between the current  and previoun oronn 
section. ~ n i e  may indicate the need for additional crass eectionn. 

warning: ~ ~ ~ i ~ g  me arep iteratione, i hen the assumed water suriace was set equal LO critical 
depth, the calculated water mrface came back below critical depth.  his indicatec; that inere 
ia nor a valid oubcritical answer. The program defaulted to critical depth. 

E . D .  E l e v  I f t i  
"el ~ e a d  i i r i  
W . S .  Elev l i t1  
crir W.S. i t t )  
E.D. Slope lEt /f t i  
Q Total (ofsi  
Top Width I f t i  
Ye1 Total lfL/si 
i ax chi Dprn i f t i  
Con". Total lcfsi 
~ength Wrd, l i t 1  
Mi,, cn Ei iirr 

Flow Rrea lsq Eti 
Area isq £ t i  
Flow icfsl 
Top Width ifL1 
Eivg. "el. (fL/ei 
Hydr. Depth l f t l  
Con". ictei 
Wetted per. l f t i  
shear ilb/sq € t i  
srream Power lIb/iL si 
cum volume iacre- ir i  
cum SII <acres1 

Channel 
0.050 
3 3 . 3 3  
4 6 . 5 1  
4 5 . 5 3  

430.24 
17.21 

9 . 2 5  
2.70 

2678.2 
17.26 

6 . 3 4  
40.16 

1 . 5 5  
0.19 

warning: a he energy e q u a ~ ~ o n  could nor be balanced within the specified number of iterations. The 
"sed critical depth tor the surface and continued on with the calculationo. 

warning: m e  energy loss "ee greater inan 1.0 it (0 .3  m i .  between the current and previous cross 
section.  his may indicate the need far additional cross sections. 

warning: mring the ~tandard iterations, when me assumed water surface was aet  equal to critical 
aan-h +nn r - r l r l l l a ~ s a  w ; ~ o r  s l l r ~ i i r P  reme back belaw ~rirical deorh.  his indicates that there " -=-.., -..u---------....... ..-- ~~- ~~ ~ 

i. not a v a l i d  nubcritical answer. m e  program defaulted to critical depth. 

PO6 

LOB 
LOB 
Chan 
Cham 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

Left Sra Right SLa 
i f r i  i t r i  
9 9 8 0 . 1 4  9983 .63  
9981.63 9987.12 
9987.12 9989.58 
9989.58 9992.0& 
9 9 9 2 . 0 4  999n.50 
9 9 9 4 . 1 0  9996.91 
9996.95 9999.11 
9999.41 1000187 
10001.87 10004.33 
10004.11 10010.52 
10010.52 10016.72 
10015.72 10022.91 

W.P. 
i i r i  
2.61 
3.78 
2.50 
2.b5 
2.46 
2.46 
2.46 
2 . 1 6  
2.46 
6.20 
6.20 
6 . 2 9  

l i l ,S (f Cline Creek Tribrriuries, 
PCD 2005C024, WorkAsrign,netrf 2 
JE Puller/IIydrology r t  Geo~,rorl~lrology, Inc. 



warning: m e  energy equation could not be halanced within m e  specified number of iterations. ~ h r  
program used critical depth for the water surface and continued an with me calcu~arions. 

Warning: The energy loss was greater t h a n  1.0 f L  10.3 ml.  between the current and previous cross 
section.  his maw indicate me need for additional cross sections. 

warning: nuring m e  standard step irerarions, when me assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicate6 rnar there 
ia not a valid subcritical answer. m e  program defaulted to critical depth. 

PO% Left S t a  Right Sta Flow Xrea W.P. Percent Hydr Velocity 
I f t i  l i t )  IcEsl l sq  f t i  l e t1  con" Depth l i t1  i i r l s )  

LOB 111180.14 4 4 8 3 . 6 3  2.60 1.23 2.61 0.37 0.51 2.11 
LOB 9983.63 9 9 8 7 . 1 2  2 9 . 5 4  6.10 3.78 4.14 1.75 4.81 

3 Chan 9987.12 3 9 8 9 . 5 8  60.16 6 . 6 0  2.50 8 . 5 0  2 . 6 9  9 . 1 1  
m a n  9 9 8 9 . 5 8  9992.04 62.90 6.73 2 . 4 6  8 . 8 8  2.74 9 . 3 4  

5 Chan 9992.04 9 9 9 4 . 5 0  64.11 6.81 2 . 4 6  9.06 2 . 7 7  9.41 
5 Chan 9'1'14.50 9445.91 61.17 6 . 8 8  2 . 4 6  9.20 2.80 9 . 4 7  

man 91196.95 9 9 9 9 . 4 1  63.35 6 . 7 7  2 . 4 6  8 .95  2 . 7 5  9 . 3 6  
8 Chan 9999.41 10001.87 59.14 5.44 2 . 4 6  8.35 2.64 9.11 
9 Chan 10001.81 10004.33 55.42 5 . 2 4  2 . 4 5  7.83 2 . W  R R R  ~ ~ ~ ~~ ~~~~ 

10 ROB 10004.33 10010.52 117.12 14.58 6 . 2 0  16.54 2.35 8.04 
11 ROB 10010.52 10016.72 9 5 . 9 9  12.93 6 . 2 0  13.56 2 . 0 9  7 . 4 2  
12 ROB 10016.72 10022.91 32.71 6.82 6.29 4 . 6 2  1.15 4 . 8 0  

warning:   he energy equation could not be balanced within the specified number of irerarions. =he 
program used critical depth for the water surface and continued an wirn tne c a ~ c ~ ~ a r i ~ ~ ~ .  

~arnina: enerav loss was arearer rnan 1.0 it 10.3 m i .  between the current and areviolis crosr .. . ~ ~ ~ - ~ ~ -  
section. ~ h i s  may indicate m e  need for additional cross sec~lons. 

warning: During the standard seep iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back belaw critical depth. ~ h r s  indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION 

RIVER: Y1 
R E E H :  Reach 1 RS: 0.522 

INPUT 
Description: 
station ~levarion Data nun- 17 

~ a n k  sea: Left nignr ~engtns:   eft channel Right coefi contr. ~ x p a n  
9992.8610007.19 203.79 234.92 2 5 5 . 6 8  .1 . 3  

CROSS SBCTION OUTPUT Profile Upmfile 1 

E . G .  Elev i f t l  
"el xead ( i t )  
W.S.  Elev IfLl 
crir W.S. IfLl 
E.G. slope [ f r l f t i  
Q Total (CfS1 
Top Width l f r l  
vel Total i f t i s i  
Max Chl  Dpth lfL1 
Con" Total (cfs, 
Length Wrd. ( f t 1  
win ch ~1 (it)  
alpha 
FiCLn Lo86 l i t 1  
C h E Loss l i t 1  

Elenenr 
WL. n-Val. 
Reach Len. lLt1 
F l o w  Area l sq  fLi 
area (sq fLi 
Flow ("fa)  
'roo width lfri 

wetted per ( f r i  
Shear i l b ~ s q  f r )  
Stream Power ( I b l f t  
cum Volume 1acre.fr 
Cum SA ( a c r e s 1  

Channel 

warning:   he enerw eaua~ion could not be balanced within the soecified number of irerarions. =he 
prosram Gied-critical depth for the water suriace and ionrinued on wirn the calculations. 

warning:   he energy loss was greater than 1 . 0  it 10 .3  m1. between the cvrreni and previous crass 
section.  his may indicate the need tor additional crass sections. 

Warning: During the standard step iterations, the assumed water surface was set equal to critical 
depth, the calculated water surface came hack below critical depth. ~ n i s  indicates that there 
is not a valid subcriilcal answer. m e  program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #protile 2 

E . C .  Elev l i t 1  2294 .73  Blelnent  Left 08 Channel RigbL OB 
vel ~ e a d  ( i t )  1.01 W L .  n~val. 0.060 0.050 o.050 
W.S. EleV l f t l  2293 .72   each   en, l f t l  203.79 214.92 265.68 
CriL W.S. l i t 1  2 2 9 3 . 7 2  Flow Area i s q  ft) 10 .18  4 9 . 6 2  3 8 . 0 6  
E.G. slope (it l i t)  0.018889 lire* ( s q  i t) 10 .18  4 9 . 6 2  3 8 . 0 6  
Q Total Ices1 7 0 8 . 0 0  Flow ( c i s 1  45.58 4 5 9 . 7 8  2 0 2 . 5 4  
Top Width I f t i  4 5 . 6 1  Ton Width I f t l  5.98 1 < . 3 3  21.29 
Vel Total ( f t l s i  7 . 2 3  Avg. "el. [fils) 4.49 9 . 2 7  1 . 3 2  
Max Chl ~ p t h  ( f r l  4 . 0 5  Hydr Depth l i t 1  1.70 3 .46  1 . 5 0  

FDS of Clinc Creek Tribuluries, 
FCD 2005C024, W<vkAssig,mn~nt 2 
JE Fuller/Hydroloh.y & Ccomorpholofiy, Ina 



con" ~ a r a ~  i c i s l  1151.4  con". I C ~ S I  2 . 4  3 3 4 5 . 4  1 4 7 3 . 7  
Lengrix Wrd. i f i l  2 3 8 . 0 4  Wetted P e r .  lfL1 6 . 7 3  1 4 . 5 2  21.59 

 in ~h ~1 l fr l  2289.67 Shear Ilblsq f t i  1 . 7 8  4 . 0 3  1.71 
Eilpha 1.24 Stream Power l lb/fL sl 8 . 0 0  17.31 9 . 3 3  
FrcLn Lose l t t i  4 . 9 8  Cum Volume lacre-fL1 0 . 5 6  1.51 0 . 9 1  
C i E Lons IfLl 0.01 Cum SA (acres1 0 . 7 0  0 . 5 8  0.89 

warning: 

warning: 

warning: 

m e  energy equation could nor be balanced within the specified number of ireratiana. The 
program used critical deprn for the water surface and continued on with the caloulationo. 
  he energy loso was greater khan 1.0 it 10.3  m ) .  between the current and previous cross 
aection. ~ h i n  may indicate the need far additional crose sections. 
nuring the standard step ireratioma, when the assumed water surface was set equal LO critical 
depth, the wrer  surface came back below critical dep~h. s his indioates that there 
is nor a aubcriricai answer. m e  program defaulted to critical depth. 

Prof i le  #profile 1 

POS =eft ~ t a  ~ignr s t a  m o w  area W.P. ~ercenr ~ y d r  velocity 
l f t l  l f t i  i c f s l  ieq t t l  l i t1  con" DepLhlirl IEr/sl 

I LOB 9 9 8 4 . 7 8  9987.48 0.09 0.11 0.70 0.01 0.18 0.84 
LOB 9987.48 9990.17 9.23 3.15  3.14 1 . 3 0  1.n 2 . 9 3  

3 LOB 9990.17 9912.86 36.36 6.93 2 . 8 9  5 . 1 4  2.57 1.21 
m a n  9 9 9 2 . 8 6  9994.91 5 4 . 2 9  6 . 3 4  2 . 0 7  7.67 2.10 8.56 
Chan 9994.91 9996.96 54.54 7 . 0 4  2.08 4.12 2 . 4 4  9.17 

6 Chan 9 9 9 5 . 9 6  9999.00 75.61 7 . 7 2  2 . 0 7  10.65 3.77 9 . 7 6  
Cllan 9 9 9 9 . 0 0  10001.05 81.54 8.09 2.07 l l . 5 2  3.91 10.07 

8 Chan 10001.05 10001.10 71.57 7.48 2.07 10.11 3.66 9.56 
Chan 10003.10 10005.14 61.11 5.81 2 . 0 7  0 . 5 3  3.11 8 . 9 8  

10 Chan 10005.14 10007.19 51.10 5.11 2.07 7 . 2 5  2.99 8.37 
II ROB 10007.19 10014.97 107.47 16.94 7.88 1 5 . 1 8  2.18 6.30 
I2 ROB 10014.97 10022.75 57.11 11.51 7.78 8 .07  1 . 4 8  4 . 9 5  
13 ROB 10022.75 10010.52 36.66 8.87 7.84 5.18 1.14 1.13 
14 ROB 10030.52 10018.30 1.31 0.71 2.09 0.18 0.36 1.85 

warning: m e  energy equation could nor be balanced within the specified number of irerationo. The 
program used critical depth for the warer surface and con~inued on with the caloularions. 

warning: m e  energy loss was than 1.0 it ( 0 . 2  between the current and previous cross 
section.   his may indicate me need for additional croes sections. 

warning: ooring the rtandard step iterations, when the assumed water auriace was o e t  equal LO critical 
depth, the calcuiated warer eurface came back below critical depth. This indicates char there 
iQ nor a valid subcritical answer. The program defaulted Lo critical depth. 

Profile #profile 2 

POS 

LOB 
LOB 
1.08 
cnan 
Chan 
Chan 
Chan 
m a n  
m a n  
m a n  
ROB 
ROB 
ROB 
ROB 

W.P. 
iEL1 
0 . 7 0  
3.14 
2 . 8 9  
2 . 0 7  
2.08 
2 . 0 7  
2.07 
2 . 0 7  
2 . 0 7  
2 . 0 7  
7 . 8 8  
7 . 7 8  
7 .84  
2 .0 '1  

warning: The energy equation could not be balance* ~ i r n i n  the specified number of iterations. m e  
program uaed critical depth for me warer surface and continued on w l ~ h  the calculations. 

warning:  he energy lose was greater rnan 1.0 f r  10.3 mi,  between me current and previous croas 
seoLion. Thie may indicate the need for additional croes sections. 

warning: ~uring m e  standard step iteratione, i hen the aesumed warer surface was set equal to critical 
depth, me calculated water surface came back helow critical depth.  his indicates that there 
i. not a valid subcritical answer. s he program defaulted to critical deprn. 

CROSS SECTION 

RIVER: XI 
R E X * :  Reach 1 RS: 0 . 4 7 6  

INPUT 
OeeCripiion: 
station ~levaiion ~ a r a  num- 15 

sra  lev sra mev S L ~   lev ara =lev sta Elev 
9 9 4 5 . 9 9  2240 9 9 5 1 . 3 4  2 2 8 9 . 7 1  9 9 6 4 . 0 7  2 2 8 7 . 3 2  9961.67 2287.03 '1970.76 2286.52 
9975.842286033 9981.57 2285.1 9988.88 2284.7610002.17 2283.7410004.96 2284.47 

10006.64 2 2 8 4 . 8 9 1 0 1 ) 1 0 . 8 3 2 2 8 5 . 9 8 1 1 0 0 1 4 . 5 J 2 2 B 6 6 9 4 B 1 0 0 2 3 .  2289.21002322 2289.21 

sank S L ~ :  ~ e f ~  night ~engtha: Left channel ~ight coefi contr. Expan 
9975.8410010.83 90.47 93.3 94.92 .I . 3  

CROSS SECTION OUTPUT Profile itprofile 1 

E . D ,  nlev i f t l  2 2 8 8 . 2 1  ~lement 

I;DS of Cline Creek Tribufories, 
c;cn 200.5C024, Work Assijinn!enr 2 
JE Fc'rrlledHy~1,r~loji 8 Geomnr/~holr~jiy, Inc 
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vel ~ e a d  iirl 
W.S.  Elev lfrl 
crit W.S.  Ifti 
E.D. Slope IftIfLl 
Q Total lcfs) 
TOY width (it) 

W t  . *-Val. 
Reach Len. lit1 
m o w  area (sq it) 
area 1sq fL1 
Flow lcfsl 
~ a p  width (fr) 
avg. "el. ~ f r i s ~  
~ y d r .  Depth lit1 

warning: m e  energy loss was greater inan 1.0 f r  10.3 mi. between m e  current  and previous cross 
section. =his may indicate the need for additional cross Jecrions. 

CROSS SBCTION OUTPUT Profile itprofile 2 

E.D.  lev iir) 2288.21 Element l e f t  08 channel night OB 
vel m a d  (it) 0.98 wr. n ~ v a i .  0.060 0.050 0.060 
W.S. =lev lirl 1 2 8 7 . 2 1   each  en. ifri 90.47 93.30 '14.92 
crir  W . S .  iit) 2287.21  low area (sq fti 7 . 3 1  8 4 . 0 5  1.00 
E.D. Slope ItL/£Ll 0.023329 Area lay it1 7.31 84.05 3.00 
Q Total lcfsl 708.00 PIOW ICfsI 20.61 679.27 8.12 
TOP width (it) ~ 1 . 0 8  TOP Width (it) 11.29 34.99 4 . 7 9  
vel ~otal 1irls1 7.50 ~ v g .  "el. iitlsi 2.82 8.08 2.71 
 ax cnl oprn i r r ~  3 . 4 9  ~ y d r .  Depth IFTI 0.65 2 .40  0.63 
Con". Total (cis1 4 6 3 3 . 3  Con". lcial 135.0 4447.2 51.1 
Length WCd. Ifti g2.64 Wetted Per, IfLI 11.36 3 5 . 3 8  4.96 
Min Ch El IfLl 2 2 8 3 . 7 4  Shear IIbIsq it1 0.94 3.46 0.88 
Alpha 1.12 stream power IIbIfL el 2.64 2 7 . 9 7  2.39 
~ r c r n  ~ o s s  (it) 9 3  cum volume (acre-it) 0 . 6 2  1.15 0.78 
C h E Lons IfLI 0.08 Cum SA (acres1 0.66 0.44 0.80 

Warning: The energy loss was greater rnan 1.0 fr  10.3 mi. between the current and previous cross 
section. This may indicate m e  need for additional cross sections. 

Profile #profile 1 

POS ~ e f r  S L ~  Right s t a  BLOW ~ r e a  W . P .  ~ercent ~ y d i  velocity 
lfrl lit1 Icfsl isq ELI lit1 Con" DepLhIirl IfLIsl 

LOB 9963.90 9 9 6 9 . 8 7  1.12 1.85 1.36 0 . 4 4  0.35 1.68 
LOB 9969.87 9971.84 17.50 5.46 6.00 2 . 4 7  0.91 3.21 

3 Chan 9975.84 5 9 8 0 . 8 4  40.03 7.20 5 . 0 2  5 . 6 5  1.44 5 . 5 6  
Chan 9 9 8 0 . 8 4  4481.84 6 4 . 5 9  9 . 5 9  1.02 9 .12  1.92 6.73 
~ h a n  9 9 8 5 . 8 4  9 9 9 0 . 8 4  3 4 . 2 7  12.04 5.02 13.31 2.41 7.83 

6 CDan 9 9 9 0 . 8 4  9991.83 122.44 14.07 5.01 17.29 2.82 8.70 
7 Chan 9995 .83  10000.83 151.52 15.99 5.01 2 1 . 4 0  3.20 9.47 
8 Chan 10000.83 1000583 143.97 15.64 5.12 2 0 . 3 3  3 . 1 3  9.20 

Chan 10001.83 10010.83 62.45 9.51 5.16 8 . 8 2  1.90 6.17 
10 ROB 10010.81 10011.31 7.09 2.30 2.56 1.00 0.93 3.09 
II ROB 10013.31 10015.79 1.02 0.70 2.39 0.14 0 . 3 0  1.45 

Warning: The energy lass was greater than 1.0 it (0.3 m). between the current and previous cross 
section.  his may indicate the need far additional cross sections. 

Profile Uproiile 2 

POS ~ e f ~  sra night sra FIOW nrea W.P. ~ercent ~ y d r  velocity 
lit1 lftl lcisl leq f r l  IfLl Con" Depthlfrl lit/sl 

LOB 9963.90 9 9 6 9 . 8 7  3 . 1 2  1.85 5.36 0 . 4 4  0.35 1.68 
2 LOB 9 9 6 9 . 8 7  9 9 7 5 . 8 4  17.10 5 . 4 6  5 . 0 0  2.47 0.91 3.21 
3 Chan 9 9 7 5 . 8 4  9 9 8 0 . 8 4  40.01 7 . 2 0  1.02 5 . 6 5  1.66 5.55 

Chan 9 9 8 0 . 8 4  9 9 8 5 . 8 4  6 6 . 5 9  9.54 5.02 9.12 1.92 6.73 
Chan 9985.84 9990.84 9 4 . 2 7  12.04 5 . 0 2  13.31 2.41 7 . 8 3  
than 
Chan 
Chan 
Chan 
ROB 
ROB 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between Lhe current and previous crois 
secrlan. mis may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: X 1  
REACH: Reach 1 RS: 0.419 

INPUT 
oescl-iption: 
starion ~ i e v a r i ~ ~  mra 14 

Manningls n Values "urn- 3 

FDS of Cline Creek Tributaries. 
FCD 2 0 0 5 ~ 0 2 4 ,  Work AAsgnn~nt 2 
JE Fuller/Hyd,nlofiy & Gron~or~hology, Inc 



sank s t a b  ~ e i r  ~ i ~ i ~ i  L ~ ~ ~ L ~ ~ :  l e f t  channel night coeff contr. ~ x p a n  
11990.271000193 108.45 109.95 105.09 1 . 3  

CROSS SECTION OUTPUT Profile WprOfile 1 

E.D. Elev (fL1 
"el Head ifL1 
W.S.  lev i f r i  
CIiL W . S .  ,it1 
E.C. s h o e  i i r l i r i  
o ~otal i c f a i  
TOP width ( i t )  
"el Total  i i r l s l  
  ax chi ~ p t h  ( i t ]  
Con" Total i c f s !  
LellgLh Wtd. (it! 
 in cn EI rrrr 
Alpha 
~ r c t n   one i f r i  
C 61 E LOSS i f t i  

Element 
WL. n-Val. 
Reach Len. l i t 1  
n o w  area isq it! 
iirea (oq i t )  
Flow (c i s1  
Top Width i f t l  
Rug, "el ,  i fL/nl  
Hydr Depth (it1 
Can". Ic f s l  
wetted per, rfri 
Shear (IDIsq t t i  
Stream Power i lb1fL  a1 
cum "olunle Iacre-fLI 
Cum SR ( a c r e s )  

~ a r n l n g :   he energy l o s a  wae greater than 1 . 0  f t  (0.3 mi. between me current and previous crass 
SeCLio". Thin may indicate the nee* f o r  addiriollal CT035 aectione. 

CROSS SECTION OUTPUT Profile Uprof r le  2 

E.G. Elev (fL1 
"el Head (i t1 
W.S. Elev ifL1 
crir W . S .  i f ~ l  
E.G. s l o p e  ( f t l f r i  
Q Total ( c i a ]  
Top ,Width (fL1 
"el Total (fLIB1 
Max Chl DpLh (it1 
Can". Total ( c i s 1  
Length WLd. ( fL i  
win Ch E l  ifL1 
alpha 
PlCL" 1,033 (fL1 
C 8 E LOrS (fL1 

2 2 8 5 . 2 0  Element L e f t  UB Channel Right OB 
0.71 1YL.n-Val. 0.055 0.050 0.060 

2 2 8 5 . 4 9   each  en, i f t i  1 0 8 . 4 5  109.95 105.09 
Flow Area i sq  fLi 5 0 . 2 5  38.10 1 3 . 5 2  

O.Ol8il8 Area i sq  it1 5 0 . 2 5  3 8 . 9 0  1 3 . 5 2  
708 .00  Flow Ic io l  3 4 1 . 4 6  111.96 5 0 . 5 8  
56.53 TOP width ( i t )  31.41 13.66 11.40 

6 . 2 8  avg. "el. i i r i s ~  5 . 6 7  8 . 1 2  3 . 7 4  
3 . 2  Hydr. Depth ifL1 1.91 2 . 8 5  1.19 

5174.9 COOY, (Cia1 2 4 9 5 . 8  2 3 0 9 . 4  3 6 9 . 7  
1 0 8 . d ~  l ~ e ~ ~ e d  per. i f t i  11.73 13 .78  11.61 

2 2 8 2 . 2 5  Shear ilb/Bq f t i  2 . 2 2  3 . 3 0  1.36 
1 . 1 6  Stream Power i l b l i t  61 12.57 2 6 . 8 0  5 . 0 7  
2 . 3 9  cum volume ( a c r e - i t 1  0.55 1.02 0 . 7 7  
0.01 Cum SR (acres! 0.62 0.39 0.78 

Warning: The energy loss war greater Lhan 1 . 0  it ( 0 . 2  ml. befween Lne current  and previouh cross 
Tni r  may indicate the need far additional cross sectionn. 

Profile # p r o f i l e  1 

P o 6  Left SLa Ri9hL Sta F l o w  Area W.P.  Percent Hydr Velocity 
(it) i f t l  ( c f o i  ( s q  it1 i f i i  Can" D e g t h ( f t 1  ( fLIs1  

1 LOB 9918.56 9969.20 13.80 13.12 10.65 7.60 1.26 4.10 
2 LOB 9969.20 9 9 7 9 . 7 3  136.10 2 2 . 8 0  10.54 19.22 2.16 5 . 9 1  
5 LOB 9979.73 9 9 9 0 . 2 1  1 6 1 . 5 5  2 4 . 3 3  10.54 21.41 2.31 5.23 
4 Cban 9990.27 9 9 9 2 . 2 2  37.70 4.99 1.96 5 . 3 2  2.56 7.55 
5 Chan 4992.22 9994.17 4 1 . 5 4  5 . 2 9  1.96 5 . 8 7  2.71 7 . 8 6  
6 Chan 4994.11 9996.12 45.44 5 . 5 8  1.96 5.43 2 . 8 6  8.15 
7 Chan 9996.12 9 9 9 8 . 0 8  49.60 1.88 1 . 9 6  7.01 1.01 8 . 4 4  

Chan 9990.08 10000.01 5 1 . 8 1  6 l S  1.96 7 . 6 0  3.17 8 . 7 2  
9 Chan 10000.03 10001.98 69.32 5 . 9 1  2.00 6.97 2.03 8.31 
10 m a n  10001.98 10003.93 38.48 5 . 0 9  Z O O  5 . 4 3  2.61 7.16 
11 ROB 10003.91 10008.16 36.55 8 . 2 3  4 . 3 3  1.16 1.91 4 , 4 <  
12 ROB 10008.16 10012.19 12.41 4 . 4 1  4 . 3 2  1 . 8 2  1.04 2.93 
13 ROB 10012.39 10016.62 1.12 0 . 8 8  3 . 0 0  0.16 0.30 1 . 2 B  

warning;  he energy loss was greater t h a n  1.0 i r  (0.2 ml. between the current  and previous croee 
section.  his may indicate the need far additional croea sections. 

Profile i i p r o f i l e  2 

POE 

LOB 
LOB 
LOB 
Chan 
m a n  
Chan 
m a n  
Chan 
m a n  
cnan 
ROB 
ROB 
ROB 

Left Sta Right Sta 
(it1 i t t i  
9'118.66 9969.20 
V969.20 9979.73 
9979.73 9990.27 
9 9 9 0 . 2 7  9992.22 
9 9 9 2 . 2 2  9994.17 
4994.11 9996.12 
9996.12 9 9 9 8 . 0 8  
9998.08 10000.03 
10000.03 10001.98 
10001.98 10003.93 
10003.93 10008.16 
10008.16 10012.39 
lOOlZ.39 10016.62 

W.P. 
i f t i  

10 .65  
10.54 
10.54 
1.96 
1.96 
1 . 9 6  
1 . 9 6  
1.96 
2 . 0 0  
2.00 
a . 3 3  
4.32 
1.00 

warning: m e  energy loss was greater than 1.0 ft (0.3 mi. between the current  and previous cross 
oecraan. This may indicate the need for additional cross sect ions .  

CROSS SECTION 

PDS <,fCli,re Cwck Tribrrraries, 
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3 LOB 9991.95 9993.10 1.81 0.74 1.20 0.26 0 . 5 +  2 . 4 6  
LOB 9993.10 9 4 9 1 . 2 1  3.71 1.13 1.20 0.52 0 . 4 8  3 . 2 8  

Chan 4 9 9 4 . 2 1  9998.11 d3.91 6 . 6 7  4.03 6.21 1.73 6 . 5 9  
6 Chan 9998.11 10001.98 9 5 . B 1  L O 5 8  3.97 13.13 2 . 7 4  9.06 

7 Chan 10001.98 10005.84 8 8 . 6 0  10.00 3 . 8 8  12.11 2 . 5 9  8.86 
8 Chan 10001.84 10009.70 69.79 8 . 6 7  3.88 9.86 2 . 2 4  8 . 0 5  
9 m a n  10009.10 10013.56 53.29 7.37 3 . 8 8  7.53 1.91 7.23 

10 ~ h a n  10013.55 10017.83 44.90 6.64 3 . 8 6  5 . 3 4  1.72 5 . 7 6  

I1 m a n  10017.41 10021.29 3 9 . 3 2  6.13 3.07 5.55 1 . 5 9  6 . 4 1  

I2 ROB 10021.29 10056.13 240 .49  4 9 . 8 0  14.87 3 3 . 9 7  1 . 4 3  4 . 8 1  

I? ROB 10055.11 10090.98 25.80 12.05 28.57 1.64 0 . 4 2  2.14 

warning:  

warning: 
warning: 

warning: 

me energy equation could nor be balanced within the ~peciiied number of irerarionn. ~ h r  
uaed critical depth for the water surface and continued on with the oalcu~aiions. 

The crasa aection had to be extended vertically during me crltical depth calculaLionti. 
energy lona wan greater rnan 1.0 i r  1 0 . 3  m ~ .  between me current and previous crosn 

n~av indicate me need for additional crose aectiona. 

in not a valid subcritici 

aecrion. This . 
nuring the standard step irerationn, when the aeeumed water surface was set equal to cr~iical 
depth, the calculated warer came back below depth. ~ h i a  indicates that inere 

3, answer. The program deiauited to crJ-'--' "--I" 

~ u l ~ i p l e  cririoal depths were found at Lnia location.   he crir 
energy was used. 

LOB 
2 LOB 

LOB 
LOB 

8 cnan 
9 Chan 
10 Cham 
11 Chan 
12  ROB 
13 ROB 

LLLL-L "=wb. . .  
ical deprn wikh the lowest, valid, 

Left ~ t a  night s ~ a  
l i t - )  ( E L I  
9 9 8 9 . 6 8  1910.79 
9990.79 g991.95 
9 9 9 1 . 9 5  9991.10 
9993.10 9 9 9 4 . 2 5  
9444.25 9998.11 
9998.11 10001.98 
1000198 10005.84 
10005.84 10009.70 
10009.70 10013.16 
10011.56 10017.43 

W.P. 
I f L l  
0 . 44  
1 . 2 0  
1 . 2 0  
1.20 
d.03 
3.97 
3.88 
1.88 
3 . n ~  
3.85 
3 . 8 7  

1 4 . 8 7  
2 8 . 5 7  

warning:  he energy equation could be balanced w i t h i n  the specified nunber of iterations.   he 
program "sed critical depth for the water surface and continued on with the calculatiann. 

wanling: ?he crose eectioe had to be extended vertically during the critical depth calcularianli .  
warning:  he energy 106s was greater than 1.0 EL ( 0 . 3  m i .  between m e  current and preuioua crors 

section. This may indicate the need for additional cross aeotione. 
warning; ~uring the standard step iterations,  hen the assumed water surface wae aer equal to critical 

depm, the calculated water surface came back below critical depth. Thin indicates that there 
iS not a valid siibcrirical answer. The program defaulted t o  critical depth. 

m r e :  ~ultiple depths were found this location.  he criticiii depth with the lowest, valid, 
energy was used. 

LIITEP2.L STRUCTURE 

RIVER: XI 
REACH: Reach 1 RS: 0 . 4 2 0  

INPUT 
DeecripLion; 
lateral ~Lructure weirion = Left overbank 
Distance from Upstream XS = 0 
oecklnoaaway math 10 
W F > 7  CnpfiiCjenT 2 . .-- -~ ---- 

weir ~ l o w  nererence = water surface 
weir zmbankment CmrdinaLee num - 5 6  

era nlnv sra mev sta =lev sra  lev S L ~  Elev 

weir crest shape =  road crested 

CROSS SECTION 

RIVER: X1 
REIICH: Reach 1 RS: 0.103 

TNPUT 
DesorioLion: 
Station Elevation Data num- 2 5  

SLB EleY SLa Elev Sta Eiev SLa Elev SLa Elev 
9 9 5 7 . 6 2 2  2 2 7 5 , 6 7 9 9 7 7 , 2 6 2  2 2 7 5 5 5 9 9 8 6 . 4 7 2  2276.31 9 9 0 0 . 2 2 2 7 5 . 6 5 2 9 9 9 9 . 1 0 2  227*.08 

FDS ofcline Creek Tribuhrries, 
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Bank SLa:  Left Right Lengths: Left Channel Right CoeiE Contr. Expan 
'l9i10.210007.72 155.19 116.85 1 2 3 . 6 3  .I .3 

CROSS SECTTON OUTPUT 

E.G. Elev  I r L l  
Vel Head I f t l  
W.S. Elev IfLl 
CrIL W . S .  IfLl 
E.C. Slope lfL/fLl 
O Total lc fs l  
Too Width l f L i  
vei Total i r r i s l  
M ~ X  cnl nprh ( t r )  
Conv Total lcfG1 
~ e n g t h  wrd. i f r i  
Min Ch E l  l i t 1  
Alpha 
ircrn Loss l t t l  
C h E LOSS l f t l  

Profile #profile I 

2277.34 Element 
0 . 5 9  WL. n ~ V a l .  

2276 .75    each   en. l i t 1  
2276 .75  n o w  area isa it) 

0 . 0 2 5 4 6 0  Area (sq it1 
708.00 Flow ICisI 
1 0 8 . 4 4   TO^ WldLh itt! 

4417.1 ~ O n v .  l ~ f ~ l  
132.99 WerLed per. l r t i  

2 2 7 4 . 0 2  Shear I lb lsq  fL1 
1 . 1 3  Stream Power l l b / f t  s1 
2 . 3 5  cum volume ( ac r e - i r i  
0 . 0 2  cum S* (acres1 

Left 08 Channel Riaht OB 

Warning: The energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for me water surface and continued an with the calculations. 

warnmg:   he cross-section end P O X ~ L S  had to be extended verricall~ for the cornnured warer surface. 
~ a r n m g :  The energy loss was greater than 1 . 0  it 10.3 m ) .  between ;he current previoua c r o ~ s  

section. ~ h l s  tnay indicate the need for additional croes asciions. 
warnlnq: ~urinq the standard steo iterations, when me assumed water surface was set  eavai to critical 

depth; tne calculates wirer surface came back below critical depth.  his indjoates  rnar there 
is not a valrd subc r i t i c a l  answer. m e  program defaulted to critical depth. 

CROSS SECTION OUTPUT PrOille PPIoiile 2 

"el Head 1fLI 
W.S. Elev l f t l  
C*iL W.S. l i t 1  
E.D. Slope l f c / f c l  
O Total lCfs1 
Top Width IfLl 
"el rota, ~ f ~ / s i  
  ax C ~ I  Dprn I ~ L I  
Conv. Total l c f s )  
Length WLd, 1fLl 
Min Ch E l  l i t 1  
alpha 
FrCtn Lo56 l i t 1  
C 8 E Lo99 l i t 1  

~ ~ 

We, n-Val. 
=each =en. ( f r i  
rlow ~ r e a  (sq  f r i  
area lsq f r l  
Flow ICfsI 
TOP widen I ~ T I  
avq. "el. l f L / ~ l  
Hydr Depth  l i t 1  
"0"". lc fs l  
vetted per. l f r l  
Shear l lb /sq  f t l  
Stream Power I l b l f t  61 
cum volume ( ac r e - f t l  
cum Sii (acres)  

Channel 
0.050 

136.86 
34.19 
34.19 

2 5 0 . 5 8  
17.52 

7 . 3 3  
1.95 

1570.4 
17.79 
3.05 

2 2 . 3 9  
0 . 7 0  
0.21 

Right 08 
0.052 

121.63 
80.79 
8 0 . 7 9  

443.37 
6 8 . 3 4  
5.44 
1.18 

2 7 7 8 . 6  
68.73 
1.87 

1 0 . 2 5  
0.40 
0 . 4 3  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth f o r  m e  warer surface and continued an with the calcv~ations. 

Warnma: The crass-rectron end ooints had Lo be extended verricallv for the camauLed warer surface 
warnmg:   he energy 106s was greater rnan 1.0 it lo .?  ml. between t h e  current  and previous crass 

section.  his may indicate m e  need for additional cross sections. 
warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 

depth, the CalCYlaLed warer surface came back belaw critical depth. This inaicatee that there 
is not a valid subc r i r i ca l  answer. ~ n e  program defaulted to critical depth. 

POS Left Sta  Right SLa Blow area W.P. ~erceni ~ y d r  velocity 
l f i l  l i t 1  ICfSI ISq it1 IETI Con" DepLhlfLl l f t / a l  

LOB 9 9 6 7 . 5 2  9972.11 0.36 0 . 4 7  4 . 5 9  0.05 0.10 0 . 7 6  
LOB 9972.14 9 9 7 6 . 6 5  0.74 0.73 4 . 5 2  0.11 0.15 1.02 

3 LOB 4976.65 9981.17 1 . 4 5  1.08 4.52 0.20 0 . 2 4  1.34 
4 LOB 998117 4481.69 2.81 1.61 4 . 5 2  0.40 0 . 3 6  1.74 
5 LOB 9985.69 9 9 9 0 . 2 0  8.69 3.19 4.57 1.23 0.71 2 . 7 2  

Cham 9990.20 9 9 9 2 . 7 0  18.06 3.29 2 . 5 1  2 . 5  1.32 5.49 
Chan 9992.70 9995.21 2 9 . 2 7  4.40 2 . 5 4  4 . 1 3  1.76 6 . 6 5  

8 Chan 9495.21 9997.71 4 2 . 5 4  5.51 2 . 5 4  C . 0 1  2 . 2 0  7.73 
9 m a n  9997.71 lOODO.21 56.16 6 . 5 0  2 . 5 <  7.93 2 . 6 0  8 . 6 4  
10 Chan l O O 0 0 2 l  10002.71 4 8 . 0 8  5.93 2 . 5 4  6.79 2.37 8 . 1 2  
11 m a n  10002.71 10005.22 14.18 4 . a 3  2.54 4 . 8 3  1.91 7 . 0 8  
12 Chan 10005.22 10007.72 2 2 . 2 8  3 . 7 3  2.54 3.15 1.49 5.97 
13 ROB 10007.72 10032.30 104.33 2 1 . 8 4  24.61 14.74 1.05 4 . 0 4  
14 ROB 10032.30 10056.88 211.11 35.57 24 .70  2 9 . 8 2  1.45 1.93 
15 ROB 10056.88 10081.46 127.92 14.38 19.42 18.07 1.01 6 . 6 0  

~arnlng: =he energy equation could nor be balanced within m e  specified number of iterations. rhe 
program used critical depth far  he warer surface and continued on with the calculations. 

warnmg:   he cross-section end points had LO be extended vertically f o r  the computed w a ~ e r  surface. 
warning: The energy loss was greater than 1 . 0  it 10.3 m ) .  between the current and previous cross 

Section. This may indicate the need Ear additional ~1066 sections. 
warning: ~uring the standard step iterations, when the assumed warer surface was set  equal to c r i t i c a l  

depth, the calculated warer surface came back below critical depth.  his indicates that there 

FDS ofcline Creek liibrrtarie.~, 
FCD 200.5C024, W o ~ k  Assignment 2 
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16 not a valid subcritical answer. The program defaulted to critical depth. 

Profile #gracile 2 

PO= ~ e t t  sra ~ i g i l ~  s t a  n o w  area W.P. ~ercent ~ ~ d r  velocity 
ifti i~r) (cfsi (sq fti lfrl con" Depthlit) ift/sl 

LOB 9 9 6 7 . 6 2  4 4 7 2 . 1 4  0.36 0.47 4 . 5 9  0 .05  0.10 0 . 7 6  
2 LOB 9 9 7 2 . 1 4  '1976.65 0.74 0.73 4 . 5 2  0.11 0.16 1.02 
3 LOB 9 9 7 5 . 6 5  9981.17 1.45 1.08 4.52 0 .20  0 . 2 4  1 . 3 4  

LOB 9981.11 9 9 8 5 . 6 9  2.81 1.61 4 . 5 2  0.40 0 . 3 6  1 . 7 4  
5 LOB 9 9 8 5 . 6 9  9 9 9 0 . 2 0  8.69 Z.19 4.57 1.23 0.71 2 . 1 2  
6 Cham 9990.20 9192.70 18.06 3.29 2.54 2 . 5 5  1.32 5 . 4 9  

Chan 9992.70 3995.21 2 9 . 2 7  4 A 0  2 .56  4.13 1.76 6 . 6 5  
8 Chan 9'195.21 9997.71 4 2 . 5 4  5 . 5 1  2 . 5 4  6.01 2 . 2 0  7.73 
9 Cham 9 . 7  10000.21 16.16 6 . 5 0  2 . 5 4  7.93 2.60 8.64 
10 Chan 10000.21 10002.71 48.08 5.93 2 . 5 4  5 . 7 9  2.37 8.12 
11 Chan 10002.71 10005.22 3 4 . 1 8  4 . 8 3  2 . 5 4  4 . 8 3  1.93 7 . 0 8  
I2 Chan 10005.22 10007.72 2 2 . 2 8  3 . 7 3  2 . 5 4  3.15 1.4'1 5 . 9 7  
1 3  ROB 10007.72 1003230 1 0 4 . 3 3  2 5 . 8 4  2 4 . 6 1  14.74 1.05 4.04 
14 ROB 10032.30 10016.88 211.11 35.57 2 4 . 7 0  29.82 1.45 5.91 
15 ROB 10056.88 101181.46 127.92 1 9 . 3 8  1 9 . 4 2  18.07 1.01 6.60 

warning:  he energy equation could not be halanced ~itnin the npeoified number of iterations.   he 
"sea critical depth for the sureace and on ~ i r h  the calculations. 

warning:  he cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy 1066 WaB greater than 1.0 f t  (0.1 mi, between the current and previouo orasa 

section. This may indicate the need for additional ~ 1 0 3 ~  aeCLionS. 
warning: nuring me standard step iterations, when the assumed water surface was s e t  equal to critical 

depth, me calculated water surface came back below criiioa~ depth.  his indicates that there 
is not a valid silbcritical answer. me program deiaultea LO critical depth. 

LLTERL-b STRUCTURE 

RIVER: X I  
REACH: Reach 1 RS: 0.390 

INPUT 
oescriprion: 

errucrvre position - Leir  overbank 
~isrance from "potream xs - o 
Decxlnoadway Width 10 
weir Coefficient 
weir n o w  ~eference = water surface 
Weii Embankment CoorLlinaLea mum = 24 

~ r a  u e v  ara mev s t a   lev 

weir crest shape =  road Crested 

CROSS SECTION 

RIVER: XL 
REACH: Reach 1 RS: 0 . 3 7 7  

10128.25 2 2 7 1  

xanningme n "aluee "urn- 3 
sea n val Sra n val sra n val 

9902.34 . 0 6  9 9 8 8 . 8 9  ,0510017.47 0 6 5  

~ a n k  S L ~ :  L ~ C L  Right ~ e n g ~ h s :  Left channel ~ight coeff contr. Expan. 
9988.8910017.41 1 6 9 . 2 1  1 8 4 . 2 5  196.28 .I . 3  

CROSS SECTION OUTPIPI. Profile #profile 1 

E.C. m e v  ifr1 
"el Head (fil 
W.S. Elev iftl 
crit W . S .  l f r i  
E.O. Slope lft/ftl 

2273.17 Element 
0 . 5 4  WL,  n ~ V a l .  

2 2 7 2 . 6 4  Reacll Len, iftl 
2272.64 Flow XrBa (Bq CLI 

0.012977 *Tea (Qg fLl 
708.00 Flow ( ~ f a i  
1 4 r . n  TOP width I E L ~  

4 . 4 9  AT. "el .  lrrisi 
3.92 ""dl. oeotn irk1 

6215.0 cbnv. [cis1 
182.85 Wetted Per, lit1 

m i t  08 channel night 08 
(1.060 0.010 0 . 0 5 5  

1 6 9 . 2 4  181.26 196.28 
35.32 7 9 . 7 4  4 2 . 6 6  



 in cn EI IELI 2268.71 shear IIbIsg it) 0.53 2.23 0.55 
alpha 1.71 Stream Power IIhIfL sl 1.14 14.86 1 . 3 2  
rrctn LDSS lit1 2 . 6 4  cum volume (acre-fri 0.38 0 . 5 2  0.22 
C 61 E Lo58 lit1 0 . 0 2  Cum SL. (acres) 0.38 0.17 0.25 

warning: m e  energy equation could not be balanced within me specified number of iterations. m e  
program used critical depth for the warer surface and continued on with the ca~culazions. 

Warning: The energy loas was greater than 1.0 i r  10.3 ml. between the currenr and previous ~ ~ 0 6 6  

secLlon. Thrs may indicate m e  need for additional cross sections. 
~ a r n i n g :  ~uring the standard srep iterations, when the aisumed water surface was s e t  equal to critical 

depth, the calculated warer surface came back below critical depth. =his indicates that there 
is not a valid Eubcrrrlcal answer. The program defaulted Lo crltlcal depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. E I ~ Y  ifti 2273.17 memenr ~ e f r  OB channel night 08 
"el ~ e a d  lftl 0.54 WL. " - V a l .  0.060 0.050 0 . 0 5 5  
W.S. Elev lit) 2272.64 Beach Len. 1ftl 164.24 184.26 1 9 5 . 2 8  
Crit W . S .  (Ltl 2272.64 Flow Area (sq fLi 35.32 79.74 42.66 
E.G. Slope lfTlfT1 0.012977 area 1sq 35.32 79.74 42.66 
0 Total Icfsl 708.00 Flaw (cfsl 7 5 . 5 3  530.59 101.88 
TOP widti, iiri 144.17 lop Width (iti 53.35 2 8 . 5 8  62.23 
"el T O L ~ I  litfs) 4 . 4 9  avg. "el. I~LISI 2.14 6.65 2.39 
wax chi Dprh lit) 3.92 uydr. ~eprn (ft) 0.66 2.79 0.69 
con". =oral (cis) 6211.0 con", icisl 6 6 3 . 0  4657 .6  8 9 4 . 3  
Length Wtd. 1ir1 182.81 wetted per, lit) 53.51 2 8 . 9 4  62.41 
Min Ch El lftl 2268.71 Shear Ilblaq it) 0.51 2.23 0 . 5 5  
~lpha 1.71 Stream power ilbfit s) 1.1d 1 < 8 6  1.32 
~ r c i n  LOSS lit1 2.64 cum volume (acre~iri 0.38 0.52 0.22 
C f E LOSS IfLI 0.02 CYm SA lacre61 0.38 0.17 0.21 

warning:   he energy equation could nor be balanced wiihrn the specified number of iterations. i he 
program used critical depth far the warer surface and con~inved on with the calculations. 

warning: The energy loss was greater than 1.0 f r  10.3 ml. between the cvrren~ and prevrous cross 
section. ~ h i a  may indicate ine need tor additional croas sections. 

Warning: During the standard step iterations, when the  asiumed warer surface was s e t  equal Lo critical 
depm, m e  calculated warer surface came back below critical depth.  his indicates rnar there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

Profile #profile 1 

POS ~ e i r  ~ r a  ~ i g h ~  sra n o w  ~ r e a  W.P. percent ~ y d r  velocity 
lit1 (ftl IcIsI 1sq ftl lit1 Con" DepLhlfrl 1itIsl 

LOB 9919.65 9 9 3 5 . 9 6  0 . 0 5  0.11 1.41 0.01 0 . 0 8  0.$9 
2 LOB 9936.96 9 9 5 4 . 2 7  28.47 12.86 17.16 $ 0 2  0.74 2.21 
3 LOB 9 9 5 4 . 2 7  9971.58 13.05 8.05 17.32 1.84 0 . 4 6  1 . 6 2  

LOB 9971.58 9988 .89  33.95 11.30 17.40 4 . 7 9  0 . 8 3  2.37 
Chan 9 9 8 8 . 8 9  9 9 9 2 . 9 7  4 7 . 3 7  8 . 7 5  4.17 5 . 6 9  2.14 5 . 4 1  

6 Chan 9992.97 9997.06 81.01 12.25 4.17 11.72 3.00 6 . 7 1  
Chan 9997.06 10001.14 11'1.85 11.21 4.15 15.91 3 . 7 3  7 . 8 6  

8 Chae 10001.14 10005.22 102.69 1 3 . 8 5  4.12 1 h . 5 0  3 . 3 9  7 . 4 1  
9 Chan 10005.22 10009.30 76.31 11.59 4.12 10.78 2 . 8 4  6 . 5 9  
10 ChBn 10009.30 10013.39 5 8 . 0 4  9 . 8 2  4.10 8.20 2 . 4 0  5.91 
11 Chan 10013.39 10017.47 41.31 8 . 2 4  4.10 6.12 2.02 5 . 2 6  
12 ROB 10017.47 10034.63 4 7 . 7 7  18.37 2 2 . 2 3  6.75 0 . 8 3  2.60 
13 ROB 10039.61 10061.78 15.14 9 . 5 7  22.17 2 . 2 8  0.43 1.69 
1 4  ROB 10061.78 10083.94 3 7 . 9 8  14.72 18.00 5.36 0 . 8 2  2.58 

warning:   he energy equation could not be balanced within the specrered number of iterations. i he 
program used critical depth for m e  warer suriace and continued on with me calculations. 

warning: The energy loss was greater than 1.0 it 10.3 m1, between the currenr and preuious cross 
section, rhis may indicate the need for additional crosj sections. 

warning: ~uring the standard srep iterations, when the assumed warer surface was set equal to critical 
depth. the calculated water surface came back below critical depm. =his indicates t h a ~  there 
is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #profile 2 

POS 

LO8 
LOB 
LOB 
LOB 
man 
m a n  
man 
Chan 
Chan 
than 
Cham 
ROB 
ROB 
ROB 

Right Sta 
IEtI 
9 9 3 5 . 9 5  
9 9 5 h . 2 7  
9971.58 
9 9 8 8 . 8 9  
9992.97 
9997.06 
10001.14 
10001.22 
10009.30 
10013.39 
100n.47 
10039.63 
10061,iB 
10083.91 

W.P. 
(ft) 
1 . 4 3  

17.36 
- 3 2  
17.40 

4 . 1 7  
4 . 1 7  
4 . 1 5  
4.12 
4.12 
4.10 
4.10 
22.23 
22.17 
18.00 

Warning: The energy equation could nor be balanced within the specified number of iterations. The 
piogeam used crlrlcal depth for me water surface and continued an with the calculations. 

Warning: The energy loss was greater than 1.0 it (0.3 ml. between Lhe current and previous cross 
section. mili may indicate the need for additional cross sections. 

warning: mring the standard srep iterations, when the assumed warer surface was see equal to critical 
depth, the calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 
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CROSS SECTION 

RIVER: Y 1  
REACH: Reaoh 1 RS: 0.342 

INPUT 
Description: 
station ~levaiion ~ a t a  

sra Ele" SLa Elev SLa 
2267.299927.554 
2265.019945.114 
2265.859950.41'1 
2 2 5 4 . 3 6  9 9 8 7 . 6 4  
2251.4510021.86 
2266.871003813 

~anningls n values znum= 3 
St3 n Val SLa n Val sta n Val 

9917.811 , 0 5 5  9 9 8 7 . 6 4  ,0510007.91 0 6  

Bank SLa: lieit Right lengths: Left Channel Right Coeff Contr. Expan 
99876410007.91 105.74 104.71 9 4  .I 3 

CROSS SECTION OUTPUT 

E.O. =lev (fri 
"el Head lfkl 
W.S. Elev lttl 
crit W.S. IfLl 
E.G. Slope lfL/fLl 
0 Total IcEnI 
Top WidLh IfLi 
"el Total IfLl~l 
Max Chl Dpth lit) 
Conv. Total IcEJI 
Length Wtd. lit1 
~ l n  ch EI lit) 
alpha 
m c r n  =ass lit1 
C i E Lose lit1 

Profile Pp'orile 1 

2267.23 Element 

Wetted Per. IfLi 
Shear Ilblno ELI 

Channel 
0 . 0 5 0  

104.71 
61.89 
61.89 

4 8 5 . 4 0  
20.2, 

7 . 8 4  
3.05 

3 8 2 5 . 2  
20.64 
3.01 
23.64 

0 . 2 2  
0.01 

Right OB 
0.060 
9 4 . 0 0  
17.55 
17.55 
4 6 . 3 8  
2 2 . 6 6  

2 . 6 4  
0.77 

365.5 
2 2 . 7 8  

0 .77  
2 . 0 5  
0.09 
0.05 

warning: m e  energy equation could nor be balanced within the specified number of iterations.  he 

program used critical depth for the mrer  auriace and continned on with me calculations. 
warning: ?he energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 

niie may indicate the need for croas necrians. 
warning: ~uring the otandard =rep i terat ions ,  when m e  assvmed warer aurface waa net equal io crlriral 

depth, the calculated water surface came back below critical depth. ~ n i n  indicates that rnere 
is nor a valid subcritical answer. The program defaulted LO critical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev iEt1 
ve l  xead (frl 
W.S.  lev lfrl 
c r i ~  W.S. lfr) 
E.G. Sloge Iftlftl 
0 Total lcfei 
TOO width ifti 

Element 
IYL. "~"z.1 
Reach Len, lit1 
Flow area laq it1 
Area I S 0  I L ,  
Flow I C ~ S I  
TOP Width 1ft1 
&"g. "el. (fL/Ol 
xydr. Depth (fti 
Con". (cfsi 
Wetted per. lfti 
shear iib/aq fti 
stream Power (Iblir sl 
cum Volume lacre-ftl 
cum S i i  (acres1 

Left OB channel Right 08 
0.055 0 . 0 5 0  0.060 

105.74 104.71 94.00 
50.87 61.89 17.55 
50.87 61.81 17.55 
176.22 1 8 5 . 4 0  46.38 
10.00 2 0 . 2 7  2 2 . 6 6  

3 . 4 6  7 . 8 4  2 . 6 4  

warning:  he energy equation could be balanced within me specified number of iterations. The 
program used critical depth for the warer surface and continued on v i ~ h  the caicularions. 

warning:  he energy lose was greater than 1.0 ft (0.2 mi. between the current and previaue croas 
seorion. Thi. "lay indicate the need for additional croes sectione. 

warning: ~uring the B~andilrd #rep iteratione, the aasumed water surface was se t  equal to critical 
depth, the caloulated ourface came back below orxtical depth.  his indicates that there 
ia nor a subcritioal program defaulted to critical depth. 

Profile #profile 1 

POB 

108 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
m a n  
cnan 
m a n  
ROB 
ROB 

W.P. 
1tr1 
8.13 

11.98 
11.98 
13.91 

2 . 9 4  
2.95 
2.91 
2 . 9 6  
1 . 9 5  
2 . 9 5  
2 . 9 5  
6.19 
6.12 

Percent Hydr 
Conv Depthlit1 
0.14 0.33 
4.17 0.80 
5 . 1 5  0.91 

15.02 1.74 
5 . 5 4  2.42 
9.14 2.96 

12.17 3.51 
14.37 3 . 8 8  
1 1 . 5 1  3 . 4 2  

0 . 6 6  2 . 8 6  
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I4 ROB 10020.12 10026.22 4.01 2.71 6.12 0.57 0 . 4 4  1.68 
ROB 10025.22 10032.33 0 . 3 1  0.51 4 . 3 6  0.04 0 . 1 2  0.51 

#arming:  he energy equation could nor be balanced within m e  specified number of iterations. me 
program ueed critical depth for the warer surface and continued on with the ca~iu~arions. 

warning:  he energy loss was greater than l o  f t  (0.3 m i .  between the current and previous "rose 
aecrion.  his may indicate the need for additional cross sections. 

warnmg: aurrny the standard step iterations, when the assumed water surface was s e t  e ~ a l  to critical 
depm, the calculated water surface came back below critical depth. mils indicates that there 
IS not a valid subcritical answer. The program defaulted LO critical depth. 

Profile ,,profile 2 

POS 

LOB 
LOB 
LOB 
LOB 
enan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

W.P. 
l f i l  
8.13 

13.98 
13.98 
13.99 

2 . 9 4  
2.95 
2 . 9 5  
2 . 9 5  
2 . 9 5  
2 . 9 5  
2 . 9 5  
6.19 
6.12 
6.12 
4 . 3 6  

warning: =he energy equation could not be balanced within the specified number of irerarione. me 
program used critical depth for m e  warer surface and continued on with the calculations. 

warning:   he enerqy loss was qrea~er than 1.0 ft 10.3 m ) .  between the current and oreviolla cross 
~~ . ~ ~ - ~ - ~ - -  

section. ~ h i s  may indicate the need for additional cross sections. 
warning: ~uring m e  standard step iterations, when the assumed w a ~ e r  surface was set equal to 

depth, the calcvlared warer surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. s he program defaulted ro critical depth. 

CROSS SECTION 

RIVER: XI 
REACH: Reach 1 RS: 0.322 

INPUT 

Manning-s n Values num= 
sta n val sra n "a1 sta n val S L ~  n v a l  sia n val 

9833 .05 9 8 9 8 . 0 5  0 3  9 9 4 9 . 5 2  ,055 9 4 8 8 . 4 9  ,0510024.24 , 0 5 5  

Bani Sra: left ~ight Lengms: Left channel Right coeii conrr. ~~p~~ 
9988.4910024.24 0 0 1 .3 

CROSS SECTION OUTPUT Profile Hproiile 1 

E . D .  Elev lit1 
Vel Head l i t )  
W.S. Elev ( E L )  
C*it W . S .  I f t i  
E.G. Slope (fL/fLi 
a T O L ~  I C ~ S I  
Top Width lit, 
"el Total iirlsi 
Max Chl Dpth (it) 
con". Total (cis) 
length Wrd. (it) 
Min Ch El (ft) 
AlDha 

2263.94 Element beit OB channel 
0.46 W e . " - V a l .  0.032 0.050 

2 2 6 3 . 4 8  Reach Len. l i t )  
2263.48 Flow area lsq it) 63.96 55.72 

0.018356 Area (64 fti 6 3 . 9 5  56.72 
708.00 Flow Icf61 3 5 9 . 5 9  309.44 
158.70 TOP Width I f L i  94.81 31.71 

5.19 ~ u g ,  "el. (frlsi 5.62 1.46 
2.05 Hydr. Depth ( f t i  0.67 1.59 

5225.8 Con", lcis) 2654.2 2284.0 
wetted per .  (fr) 34.94 35.96 

2261.43 Shear Ilbleq fil 0.77 1.81 
1.04 Stream Power Ilblir s) 4.34 9.86 
2 . 0 6  Cum Volume lacre-it) 0.07 0.08 
0 . 0 4  Cum SA (acres) 

warning:  he energy equation could not be balanced within ibe specified number of iterations. m e  
program used critical depth far the warer surface and continued on with the calculations. 

warning: A flow split was encountered. ?he program firer calculated m e  momentum of born channels 
below the junction. an energy balance was performed across the junction from me stream with 
the highest momentum dowlistream to the section upstream. 
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warning: me energy loss wan than 1.0 t r  (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional crosg .eorions. 

warning:  ring the iterations, when the warer surfaoe was set equal to critical 
depm, me calculated warer back below depth.  his indicates that there 
ia nor a valid aubcrirical anawer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev lfLi 2261.94 Element Iiefr OB channel Right 08 
Vel Head Ifti 0 . + 6  W t . n - V a l .  0.032 0.050 0.055 
W . S .   lev iiri ~263.48 i each i en. 1ft1 
Crit W . S .  i€tl 2263.48 Flow area 1.q ELI 61.'15 56.72 15.71 
E.G. slope iir/iri O . O I B ~ ~ S  area isq it1 63.96 56.72 15.71 
Q Total 1Cfsl 708.00 Flow ICfSl 359.59 309.44 38.97 
TOP width lft) 1 5 8 . 7 0  TOP Width ifrl 94.81 31.75 28.13 

vel ~ o t a l  (frlsi 5 . 1 9  xvg. "el. if~lsl 5 . 6 2  1 . 4 5  2 . 4 8  

Max Chl DpLh IfLi 2 . 0 5  ~ y d r .  ~epth iftl 0 . 6 7  1.59 0.56 
Con". Total lcfni 5225.8 C o w .  ICtBi 2 6 1 4 . 2  2284.0 2 8 7 . 7  

Length W L ~ .  liti Wetted Per. IfLi 94.94 35.96 28.16 
i in ch EI ifri 2261.63 shear 11b/oq fti 0.77 1.81 0 . 6 4  
alpha 1.09 Stream Power llb/fL 8 )  4 . 3 4  9.86 1.59 
~ r c r n  ~ o s s  lit1 2.06 cum volume (acre-f~i 0.07 0.08 0.05 
c h E ~ o n s  lit1 0.04 cum sa laoresi 

warning; 

warning: 

warning: 

warning: 

m e  energy ewarion could nor be balanced within m e  specifled nuder  of iterations. The 
program uned critical deprh far m e  water suriace and continued on with the calculations. 
li flow split was e ,~coun~ered.    he program first calculated me momentum of barn channele 
h e i n w  t h m  <unction. .an enermv balance was oerformed across the junction from the etrearn with 
b.,- ..**... ". ,,,u,,,-... " -- -=----. . 
m e  energy 100s was greater than 1.0 ft (0.3 mi. between m e  current and previoun croas 
section. Thrs may indicate the need for additional cross secrions. 
~~~i~~ the standard iterations, when the assumed warer surface was n e t  equal to critical 
deprh, the calculated warer aurrace came back below cririoal depth. Thin iedicatee Lhar rhere 
is nor a valid subcritical answer. The program defaulted Lo critical depth. 

Profile #profile 1 

POO =eft ~ r a  ~iglii sra m o w  ~ r e a  W.P. percent ~ y d r  velocity 
Ifti iftl (cis) laq Erl lit) Conv Depthlit1 IfL/nl 

I LOB 9864.10 9891.20 0 . 0 8  0.11 1.53 0.01 0.08 0.71 

2 LO8 9 8 9 5 . 2 0  9 9 2 6 . 2 9  219.01 31.61 31.14 30.93 1.02 6.93 

3 LOB 9 9 2 5 . 2 9  9917.39 125.68 23.03 11.13 17.15 0.74 5 . 4 6  

4 LOB 9957.19 9988.41 14.82 9.20 31.15 2.09 0 . 3 0  1.61 

5 m a n  9 9 8 8 . 4 9  9993.60 36.05 7.31 5 . 2 8  5.09 1.4, 4.93 

6 ~ h a n  9491.60 9998.70 60.21 9 . 8 2  5.11 B . 5 1  1 . 9 2  S . 1 4  

Chan 11098.70 10003.81 52.30 9.02 5 .11  7 . 1 9  1.77 5 . 8 0  

8 m a n  10003.81 10008.92 4 9 . 8 9  8 . 7 6  5.11 7 . 0 5  1.72 5 . 6 9  

9 m a n  10008.92 10014.03 4 6 . 7 2  8.41 5.11 6 . 6 0  1.65 5 . 5 4  

10 m a n  10014.03 10019.13 39.13 7 . 5 8  5.11 5.53 1.48 5 . 1 6  

11 Chan 10019.13 10024.24 25.07 5 . 8 0  1.12 3 . 5 4  1.14 4.32 

12 ROB 10024.24 lOO4l.08 3 6 . 4 2  13.19 16.86 5.14 0 . 8 0  2 . 1 2  

I3 ROB 10641.08 1 0 0 5 7 . 9 2  2 . 5 5  2.32 11.30 0 . 3 6  0.21 1.10 

warning: energy could nor be balanced within the specified number of i~erationm.   he 
program used critical depth for the water surface and continued on with the calculations. 

warning: R flaw split was encountered.  he program first calculated the momentum of both channel0 
belaw tile junction, an energy balance was performed acroes the junction from the etream wit11 
me nighest momentum downstream to m e  nectran upe~ream. 

warning:  he energy ioem wae wearer than 1.0 it 10.3 mi, between the current and previous cross 
secLion. This may indicate the need far additional crass sectiano. 

warning: nuring the etep iteratione, the assumed auriace was e e ~  equal to critical 
depth, the c a ~ ~ ~ l a t e d  water ourface came back belaw critical depm.  his indicates that rhere 
is not a valid subcritical m e  program deiarllred to critical depth. 

Profile #profile 2 

POQ 

LOB 
LOB 
LOB 
LOB 
Chan 
Cham 
Cham 
cnan 
Chan 
m a n  
Chan 
ROB 
ROB 

 eft sra Right sta 
let) lit) 
9 A 6 4 . 1 0  9 8 9 5 . 2 0  

W.P. 
Ifti 
1.53 

31.11 
31.13 
31.15 

5 . 2 8  
5 . 1 1  
5.11 
5.11 
5.11 
5.11 
1.12 
16.86 
11.30 

Percent "ydr 
Conv DepLhlfLl 
0.01 0.08 

30.93 1.02 
1 7 . 7 5  0 . 7 4  

1 . 0 9  0 . 3 0  
5.09 1.43 
8 . 5 1  1 . 9 2  
7 . 1 9  1.77 
7 . 0 5  1.72 
6.60 1.65 
5 . 5 3  1.48 
3 . 5 4  1.14 
5.14 0.80 
0.36 0.21 

warning:  he equation be baianoea the specified nuder  of iterations. The 
program "sed critical depth for the surface and continued on with the calculatiann. 

warning: A flow wae  he program firar calculated the momentum of bath channels 
helow the junction, iin energy balance was across the junction from the stream w i t h  
the nionesr momenrum downorream ro the secrion uosrream. ~~~- ~~ 

warning:  he energy loma greater than 1.0 t r  10.3 mi. between the current and previous cross 
seorion. Thin may indicate me need for additional croee secrione. 

warning: nuring the n~andard iterations, me surface set equal to critioal 
depm, the calculated water came baok below critioal depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical deprh. 
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CROSS SECTION 

RIVER: %1 
REIICH: Overflow 1 RS: 0.174 

INCUT 
DercripLlOn: 
sta~lon Elevation ~ a r a  num- 35 

Elev S t a  
2 2 7 5 . 3 2  9 9 8 4 . 8 7  
2275.0710003.18 

~ a n k  sra: Left night ~engths; Lerr channel ~ight coeif conrr. E ~ ~ ~ ~ .  
9 9 9 0 . 4 8  10009.7 60 119.3 130 .1 . 3  

CROSS SECTION OUTPUT Profile #profile I 

E.C. Elev IfLl 2276.77 Element Left OB Channel Right OB 
"el ~ e a d  (frl 0.09 W L .  n-"a=. 0.040 0.045 0.040 
W . S .  EleY (ftl 2276.68 Reach Len. l i t!  60.00 119.30 130.00 
CTiL W.S. i f L i  2276.61 Flow Area 164 it1 12.13 19.09 30.68 
E D .  slope ifrff~i 0.008972 area isq fti 12.53 19.0'1 30.68 
Q rota] (cis) 1 3 2 . 0 0  rlow ices)  18.50 59.01 54.49 
Top Wldth lit1 150.65 Top Width ift) 45.88 19.22 85.55 
"el Total l£L/sl 2.12 Avg, "el, Iftfsl 1.48 3 . 0 9  1.78 
Max Chl Dpih lit1 1.61 Hydr. Depth l i t !  0.27 0.99 0.35 
Con". Total (cis! 1393.5 Con" (cis1 195.3 623.0 175.2 
~ e n g ~ h  W L ~ .  I ~ L I  117.49 wetted per. ifti 4 6 . 0 "  19.43 81.59 
Min Ch El lfLi 2 2 7 5 . 0 7  Sbear (Ibfsq it1 0.15 0.55 0 . 2 0  
alpha 1.31 stream power (~bfir si 0 . 2 2  1.70 0.36 
~ r c t n  ~ o s s  lfti 2 . 0 6  Cum Volume (acre-it1 0.r5 0.54 0.26 
C i E Loss IfLl 0.01 Cum SEI (acres! 0 . 2 5  0.64 0 . 5 5  

warninq: m e  cross-section end ~arnts had to be extended verticallv for the cornouted water ~ ~ ~ r f ~ ~ ~ ~  
~ ~ ~ - -  ~~ 

warnin;: m e  conveyance ratio (ipstream conveyance divided by downitream canveGncei is lees than 
0.7 or greater than 1.4.  his may indicate m e  need for additional cross sections. 

warning:   he energy loss was greater than 1.0 it 10.3 rn).  between the current and previous cross 
section. =his may indicate the need for additional cross sectran.. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. xlev I ~ L I  2 2 7 5 . 7 7  ~lemeni = e f t  OB channel night OB 
Vel Head Ifti 0.04 W L .  n-Va l .  0.040 0 . 0 4 5  0.040 
W.S. Elev lft! 2276.68 Reach Len. lftl 60.00 119.10 110.00 
crir W.S. I ~ L )  2276.61 m o w  area (sq ?ti 1 2 . 5 3  19.03 30.68 
E.C. Slope IfLfILl 0 . 0 0 8 9 7 2  area ( a q  f L i  12.53 19.09 30.68 
~1 ~ a r a l  (cfsi 1 3 2 . 0 0  elow (cfs! 18.50 19.01 54.49 
TOP width ift~ 150.65 TOP width (it) 4 5 . 8 8  l s a z  8 5 . 5 5  
"el ~ o ~ a l  ifrfsl 2.12 aw. "el. iftfsl 1.48 3.09 1.78 
Max Chl Dpth i f L !  1.61 Hydr Depth (it1 0 . Z "  0.99 0.36 
con" ~ a r a ~  icfe! 11'13.5 con" (cis) 135.3 623.0 i 7 i . z  
Length WLd, l i t !  117.49 Wetted Per. lit1 45.07 19.43 8 1 . 5 9  
 in cn EI iiii 2275.0' shear (~bfsq it) 0 . 1 5  0.55 0.20 
iilpna 1.31 stream power (~bfii s) 0.22 1.70 0.36 
FrcLn LOSS lfil 2.06 Cum Volume (acre-it1 0.15 0.54 0.26 
C P E Loss IfLl 0.01 Cum Si i  (acres)  0 . 2 5  0 .64  0 . 5 6  

Warnmg: The cross-section end points had to be extended vertically for the computed water surface. 
warning;  he conveyance ratio (upstream conveyance divided by downstream conveyance) ie less than 

0.7 or greater than i n .  ~ h l s  may indicate the need for additional cross secrions. 
Warning: The energy lose waa greater than 1.0 it (0.1 ml. between the current and previous cross 

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

~ r ~ i i l e  eprorile 1 

POS 

LOB 
LOB 
LO8 
LOB 
LOB 
Cham 
m a n  
Chan 
cnan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 

hrea W.P. percent ~ y d r  velocity 
(eq  it1 IEL! con" ~epth~fti (frfsi 

1.71 9.36 >.a3 0.19 1.11 
2.12 9 . 1 8  2.07 0.21 1.29 
2.61 9 . 1 B  2 . 9 6  0.29 1.49 
3.13 9 . 1 8  3.96 0.34 1 . 6 1  
2 . 9 4  9.18 3.18 0 . 3 2  1.61 
1.89 2.85 3.20 0 . 6 9  2 . 2 3  
1 . 7 3  2 . 8 0  10.00 1.36 3.11 
4 . 0 4  2 . 1 6  11.58 1.47 1.78 
3 . 3 6  2 . 7 6  8.51 1 . 2 2  1 . 3 4  
2 . 6 8  2 . 7 6  5 . 8 4  0.98 2 . 8 8  
2.02 2 . 7 6  3 . 6 6  0 .74  2.39 
1.38 2.76 1.92 0.50 1.85 
6.51 17.11 8 . 5 8  0 . 3 8  1.75 
7.80 17.11 11.74 0 . 4 6  1.911 
7.47 17.12 10.91 0.44 1.93 
6.12 17.11 7.85 0.36 1 . 6 9  
2.79 17.14 2.31 0.16 1.00 

FDS <@Cline Creek Tributaries, 
FCD 2005C024, Work Assignn~nr 2 
JE Fullcr/Hydmlogy & Ceornorphology, Inc. 



warning: The crons-eecrion end pointa had to be extended vertically for the computed water surface 
Warning: The conveyance ratio (uperrearn conveyance divided by dawnsrreain conveyance) is lesa than 

0.7 or than 1.4. ~ n i s  may indicate m e  need for additional cross section#. 
warning: The energ,. 1onn was greater than 1.0 ft (0.3 mi, between the current and previous croan 

section.  his may indicate the need for  additional crose sections. 

POB 

LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
m a n  
cnan 
cnan 
m a n  
m a n  
cnan 
ROB 
ROB 
ROB 
ROB 
ROB 

area 
lsq it1 

1.71 
2 . 1 2  
2 . 6 3  
3 . 1 3  
2 . 9 4  
1.89 
3 . 7 3  
4 . 0 4  
1.35 
2 . 6 8  
2 . 0 2  
1 . 3 8  
6.11 
7 . 8 0  
7 . 4 7  
6.12 
2 . 1 9  

W.P. 
l i t )  
9 . 3 6  
9.18 
9.18 
9.18 
9.18 
2 . 8 5  
2.80 
2 . 7 5  
2.76 
2 . 7 6  
2 . 7 6  
2 . 7 6  
17.11 
17.11 
17 .12  
17.11 
17.14 

warning:  he crass-section end paints had to be extended vertically for the computed water suriaoe. 
warning: ~ n e  conveyance ratio [upstream conveyance divrded by downstream conveyance1 ia lens than 

0 . 7  or greater than 1.1.   his may indicate the need for additional oross sectlann. 
warning: The energy loen was greater than  1.0 it 10.3 m,,  between the current and previoun cross 

section. ~ h i a  may indicate me need for  additional cross sections. 

LiiTEPJLL STRUCTURE 

RIVER: X i  
REACH: O v e l l E l O W  1 RS: 0.171 

INPUT 
Deacriprion: 
mreral poairian - Left overbank 
Distance from upatream xs = 0 
OeCkIRoadway Width 10 
weir coefficient z ~~- ~~~~ 

Weir Flow Reference = Water Surface 
Weir Embankment CoordinaLea num - 19 

SLa E l e v  SLa Elev SLa Elev 
0 2 2 7 6 . 5  4 . 4 6  2 2 7 6 . 3 4  7.95 2276.33 

23.99 2275.1 30.68 2 2 7 5 . 9  32.75 2 2 7 5 . 8 2  
1 4 . 4 1  2 2 7 5 . 4  45.13 2 2 7 5 . 3 8  4 5 . 7 6  2 2 7 5 . 3 8  

5 4 . 8 2  2 2 7 5 . 3  58.17 2275.17 59.14 2275.04 

weir crest anepe = ~ r o a d  Created 

CROSS SECTION 

RIVER: XI 
REXCH: Overflow 1 RS: 0.151 

TNPUT 

Manning's n values nu",= 1 
SLB n Val 

9 9 2 8 . 9 7  .05 

mnk sta: ~ e t t  ~ i g h i  ~engtba: Leer channel Right coeif conrr. Expan, 
9 9 5 7 . 1 1 0 0 2 8 . 4 9  151  159.19 140 .1 . 3  

mocked obetruceions num- 

CROSS SECTION OUTPUT Profile tfp10file 1 

E.G. Elev i f t l  
"el ~ e a d  i fr i  
W.S. Elev l e t 1  
crit W.S. ( f L )  
E.G. Slope I f L I f L I  
0 Total < c i a 1  
Top Width IfLi 
vel Total i i r / s )  
wax cw ~ p t h  i f r i  

l i l ,S ( fCline Creek liibuatries, 
FCD 200SC024, W,,r,rk Assignmenr 2 
J E  Fulier/Hyd,ul,,gy & Geo,,ro?pholoyy, lnc. 





INPUT 
De,criorion: 
station I 

SLa 
9813.43 
98+6.37 
4400.44 
9907.51 
9 9 1 7 . 9 4  
9928.06 
9983.29 

10018.11 
10061.16 
10078.95 
10095.77 
10109.6< 

Manning's n values "urn- 
s t a  n val s r a  n val Sra n Val 

9813.93 0 6 9 9 8 9 . 7 3  0510018.11 0 5  

m n k  s t a :  =eft ~ i ~ h r  ~ ~ " g m u :  ~ e f ~  channe l  Right coefi conrr. 
9989.7310018.11 1 4 0  1 4 7 . 3 5  120 .I 

CROSS SECTION OUTPUT ~rofile #profile 1 

B.D. EleY 1 i L I  2258.14 Elemelli Left 08 
Vel Head i f t i  0 . 2 2  WL. n~Val. 0.060 
W.S. Elev l i t 1  2 2 6 7 . 9 2  Reach Len, 1fLi 140 .00  
w i t  w . 3  1 f t 1  2 2 6 7 . g Z  PIOW iirea inq it1 4 . 8 2  
E.C. slope i i r l i r ~  0.025123 Area 1sq it1 4.82 
Q Total l c f s l  1 4 5 . 0 0  F l o w  1cEnl 9 . 7 4  
Top Width I f t i  9 8 . 4 3  Top Width 1 i t l  13.10 

"el Tota l  ~ i r l m l  3 . 2 2  &ug.vel. i i r l s l  2.02 
 ax chi ~ p t h  l f r i  1 . 1 2  xydr ~ e p r n  (it1 0.37 
Conv. Total i c f a l  917.1 Con", ( c i s >  51.2 
~engch W L ~ .  I E L I  140.79 wetled per. ( f r i  ~ 3 . l ~  
Min Ch E l  1 f t i  2 2 5 5 . 8 0  Shear 11blsa f t i  0.iB 
Alpha 1.35 stream Power 11blfL s i  1 . 1 7  
PlCLn Lo98 1fLI 2 . 9 1  Cum Volume ( a c r e - f L i  0.13 
C h E Loss 1fLl 0 . 0 2  Cum SA (ac res1  0 . 1 9  

Channel 
0.050 

147.35 
2 4 . 2 2  
24.22 

103.00 
28.38 

4 . 2 5  

warning; m e  energy equatiol l  not be balanced ~ i r n i n  the npeoified number of iterations.   he 
critical depth for the warer surface and continued on w i t h  the c a ~ c u l a ~ i o n ~ .  

Warning: The energy loss was greater than 1.0 it 10 .1  ml ,  between the current  and previous cross 
~ e ~ t i o n .   his may indicate the need for additional cross rectionn. 

warning: ouring the standard a r e p  iteratione, the assumed waier surface was set equa l  to critical 
depth. the calculated water surface came back below critical depth.  his indicates that there 
is not a valid subcritical anawer. The program defaulted to c r i t i c a l  depth.  

CROSS SECTION OUTPUT 

E . C .  Elev I t L I  
"el ~ e a d  i f r )  
W.S. Elev l i t 1  
CriL W . 9  l i t 1  
E . C .  SlODe 1fLlfL1 
Q Total 1CLsl 
Top Width 1 f t l  
Vel Total 1fLlsi  
Max Chl Dpth ( E L I  
Con". T o t a l  ( c i s 1  
Length Wtd. l i t 1  
  in cn EI i i r r  
aloha 

2 2 5 6 . 8 0  Shear i l b l n q  fLi 
1 . 3 5  Stream Power 1lbI iL  s i  

warning: 

warning: 

warning: 

  he energy equation could not be balanced within the specified number of iterations. The 
program used critical dep~h far m e  water surface and continued on with me calculations. 
The energy loss wile greater than 1.0 f t  10.3 mi. between the current ane previous crass 
section. This may indicate the need for additionill croee aeoLiona. 
mring the standard iterations, when the assumed water surface wae set equal to critical 
depth, m e  calculated aurcace came back below crl~ioiil depth. ~ h i o  indicatee that there 
is not a valid subcritical anawer. The program defaulted to oritica1 depth. 

POB 

LOB 
cnan 
Chan 
cndn 
Chdn 
m a n  
cnan 
Chii" 
ROB 
ROB 
ROB 
ROB 

area 
i s q  f t i  

4.82 
3.12 
3.91 
6 . 3 5  
1.89 
3 . 4 4  
2 . 9 8  
2 . 5 3  
8 . 5 4  
4.61 
3 . 0 7  
0.01 

W.P. 
1Erl 

13.12 
4 . 0 6  
4 . 0 6  
6.06 
4.06 
4.06 
4 . 0 6  
4 . 0 6  

18.66 
18.66 
18.56 

0 . 9 8  

percent ~ y d r  
Canv DepLhiir l  
6.67 0.37 
8 . 3 6  0 . 7 7  

12.16 0.96 
14.52 1.07 
12.08 0 . 9 5  
3.81 0 . B 5  
7.73 0.73 
5 . 8 9  0.62 

1 4 . 8 0  0.46 
5.30 0 . 2 5  
2 . 6 9  0.16 
0.00 0.01 

FDS ot'clbte Creek Tribuhl?ics 



warning: =he energy equation could not be balanced within the specrfied number of iterations. m e  
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy 1068 was greater than 1.0 f i  10.3 m ) .  hetween the current and previous cross 
section. =hie may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when me assumed water surface was set equal to 
depth, the calculated water surface came back below critical depth.  hie indicates that there 
is not a valid subcri~lcal answer.  he program defaulted to critical depth. 

Profile "profile 2 

PO6 

LOB 
cnan 
Chan 
m a n  
"ha" 
"ha" 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

Left SLa Right S t a  
i f t )  ( i t )  
9 9 1 4 . 5 7  9984.71 
9989.73 9 9 9 3 . 7 9  
9993.79 9997.84 
9 9 9 7 . 8 4  10001.89 
10001.89 10005.95 
10005.91 lOOlO.00 
10010.00 10014.06 

W.P. 
l f t l  

1 3 . 1 2  
4 . 0 6  
4 . 0 5  
4.06 
4 . 0 6  
4 . 0 6  
4.06 
4 . 0 6  

1 8 . 6 6  
1 8 . 6 6  
18.66 
0.98 

~arning:  he energy equation could not be balanced within the specified number of iterations. me 
program used critical depth for the water surface and continued on with the caicularions. 

warning:  he energy 106s wae greater than 1.0 f t  (0 .3  m ) .  between the current and previous crass 
section.  his may indicate the need for additional crass section- 

~ ~~ 

warning: ~uring the standard etep iterations, when m e  assumed water surface was s e t  equal LO critical 
depth, the calculated water surface came back below critical depth.  his indicates rnar there 
is not a valid subcri t ical  answer. s he program defaulted LO critical d e p t h  

CROSS SECTION 

RIVER; X1 
REACH: Overflow 1 RS: 0.092 

INPUT 
DP.C7i"li"". 

~ a n k  s r a :  Left Right Lengkns: Left channel Right coeii canir. ~~p~~ 
9 9 8 7 . 7 7 1 0 0 8 9 4  2 1 1  2 4 0 . 5 1  215 .I 3 

CROSS SECTION OUTPUT Profile #profile I 

E . C .  E l e v  (it1 
"el Head i F L i  
W . S .  E lev  IfLi 
crir W . S .  ( f t i  
E.G. Slope 1fLIfLi 
Q Total i c i s ,  
TOP width l f r )  
V e l  Total I i L l ~ l  
Max Chl DpLh l i t 1  
Conv. Total ic fs l  
Length Wtd. i f t i  
Min Ch E l  l f t l  
alpha 
Fret" Lose i i t 1  
C f E Loss (it1 

W t .  "-Val. 
Reach %en. i f t i  
 low lirea iaq f r i  
Area isq f L )  
rlow I C E S )  
TOO Width ifri 
a,. "el. i r r j s i  
~ydr. Depth l i t )  
Con". icis1 
Wetted P e r .  l i t )  
Shear i lb lsq  it1 
S t r e a m  ~ o w e r  I l b i f t  s )  
Cum volume t a c r e ~ f r i  
cum S* (acres,  

Left OB Channel Right OB 
0.050 0 . 0 5 5  0.050 
245.00 240 .57  215.00 

2.53 30.49 15.37 
2.51 30.49 15.37 
4 . 7 0  108.38 3 2 . 9 2  
7 . 8 6  31.17 38 .83  
1.86 3 . 5 5  2.14 
0 . 3 2  0 . 9 8  0.40 
35.1 810.7 2 4 6 . 3  
7 . 8 9  31.22 38.81 
0.35 1.09 0 . 4 4  
0 . 6 6  3.87 0.95 
0.12 0.26 0.14 
0.16 0.23 0.19 

warning:   he energy loss was greater than 1.0 f k  10.3 ml. between the  current and previous 
section. This may indicate m e  need far additional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev l f i l  
"el xead l f r i  
W.S. EleY i f t l  
crir W S ,  i f r i  
E D .  Slope l f r / f r )  
Q Total I C i B I  
Top Width l i t 1  
"el rota1 iiLI61 
Max C h l  DpLh [ i t )  
Con" Total (c is1  
Length Wtd. (fLi 

2262 .96  Element 
0.16 W L . n - V a l .  

2262.77 =each  en. i f r )  
2 2 6 2 . 6 3  B l o w  Area lsq i t 1  

0 . 0 1 7 8 7 0  Area isq Lri 
145.00 Flow icfs l  
77.86 Top Width l f i l  

3 . 0 2  avg. Yel. i f t l a )  
1 . 3 9  Hydr. Depth l f t i  

1032.2 Con". i c f s )  
2 1 7 . 4 1  Wetted Per,  l f t )  

PDS ofCiirie Creek Triburun'es, 
FCD 2005C024, Work Assignment 2 
JE Fuiier/Hydroiogy & Geumo~hoiogy, inc 



Min Ch El I f t i  2 2 6 1 . 3 8  Shear i l b / s q  f t l  0 . 3 6  1.09 0 . 4 4  
Alpha 1.16 stream power  I I b I f t  b l  0 . 6 6  3 . 0 7  0.95 

F ~ O L ~  LO-8 i i r l  , I  cum volume ( a c r e - f t i  0 . 1 2  0 . 2 6  0.10 

warning: m e  energy lone greater rnan 1.0 it 1 0 . 1  m l ,  between the current  and previous crass 
section. This may indicate the need far additional crass sections. 

Profile #profile 1 

Pan 

108 
m a n  
cnan 
Chan 
cnan 
cnan 
m a n  
cnan 
ROB 
ROB 
ROB 

Right SLa 
I F L i  
9 9 8 1 . 7 7  
4992.22 
9 9 4 6 . 6 8  
10001.13 
10005.58 
10010.03 
10014.49 
10018.94 
10036.47 
10054.00 
10071.53 

warning: The energy laas was greater rnan 1.0 i t  ( 0 . 3  m 1 .  between the current and previour crass 
section.  his may indicate me need for additional cronn secriana. 

Profile itprofile 2 

Poe 

LOB 
cnan 
Chan 
Cham 
Cham 
Chan 

W.P. 
l i t 1  
7 . 8 9  
4 . 4 7  
4 . 4 1  
4.46 
4.45 
4.85 
4 . 4 6  
4 . 4 5  

17.53 
17.53 
3.77 

cnan 
m a n  
ROB 
ROB 
ROB 

warning:  he energy 106s wan tilan 1.0 it 1 0 . 1  m i .  between me current  and previous cross 
section. Thio may indicate the need for additional cross aectionn. 

CROSS SECTION 

RIVER: X I  
REACH: Overflow 1 RS: 0.047 

INPUT 
DescripLion: 
station ~ l e v a ~ i o n  Data 

Sia Elev SLa 

~anning's n values "urn- 3 
sra n val S L ~  n val 8ra n val 

9883.7 .OS 9 9 8 7 . 7 2  ,0410006.9~ 0 5  

Bank Sra: L e f t  Right Lengths: left Channel Right C o e i f  Contr. Expan. 
9987.1210006.99 150 154.4 145 1 . 3  

E.G. Elev l f t l  
Vel Head I f L i  
W . S .   lev I f r i  
CriC W . S .  l i t 1  
E.C. Slope I E i I f t l  
Q Total i o f s )  
TOP width I ~ L )  
"el Total l f L / s l  
Max Chl Dpth I f t i  
Con". Total i c i s 1  
Lenyih W L d  l i t 1  
 in CII EI i f r l  

Element 
wr. n-Val. 
 each  en. ( f r )  
F l o w  area loq f L 1  
Area 1 s q  f L i  
Blow ICLSI 
TOP width i i r i  
&"a. "el. 1 1 t 1 8 1  
xy;ir. Depth i f r )  
Con", i c f n l  
Wetted ~ e r .  I f t i  
Shear l I b / s q  i t 1  
stream Power l I b / E r  e l  
Cum Volume l a c r e - i t 1  

FDSoiClbre Creek Tn'brrlu,ies 



C i E LOSS IfLi 0 . 0  Cum S& (acres1 0.05 0.10 0.04 

warning:  he conveyance rario {upstream conveyance divided by downsiream conveyance) is less than 
0 . 7  or greater than 1 . 4 .    his may indicate the need for additional cross sectioni. 

warning: The energy 1068 was greater than 1.0 ft (0.3 mi. between the current an* previous cross 
section. This may indicate the need £or additional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .   lev iiri 2 2 5 8 . 7 5  ~lernent ~ e f r  OB channel Right OB 
Vel Head Ifti 0.23 WL. n-Val. 0.030 0.050 0.050 
W.S. Elev Ifti 2258.53 Reach Len. IfLI 150.00 114.40 145.00 
CriL W.S. lit) 2258.48 Flow area (sq fti 16.96 1 1 . 8 9  8.45 
n o .  slope ~it/iri 0.017296 area (eq fti 16.95 11.89 8 . 4 6  

Top Width !fLi 
"el Total (fcis) 
Max Chl DoLh l f L i  
Con". TO& lifs) 
Length Wtd. Ifti 
Min Ch El ,ft, 

1 4 5 . 0 0  Flow (Cfsi 74.49 
73.04 TOP width ifri 30.62 
3.53 avg. "el. 1it/s1 4.39 
0.87 Hydr. Depth iiL1 0.55 

1110.1 Con". ICfsi 5 6 6 . 4  
152.73 wetred per. lit) 3 0 . 6 4  

2257.66 Shear !lb/sq fL1 0.60 
1.18 Stream Power lIb/iL si 2.63 
4.14 Cum Volume Iacre~fLi 0.06 
0.01 Cum S l i  (acres) 0.05 

warnmg: m e  conveyance ratio (upstream conveyance divided by doownstream conueyancei is less than 
0.7 or greater rhan 1.4. Tnis may indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 it 1 0 . 3  mi, between the current and previous cross 
section. ~ n i s  may indicate the need for additional cross sections. 

Profile #profile 1 

LOB 
LOB 
Chan 
Chan 
Chan 
cnan 
cnan 
Chan 
cnan 
ROB 
ROB 

Flow Area W.P. Percent Hydr Velo~lLy 
lcfsi isq rti Ifti Conv Depthlf~i (ftlsi 
8.06 2.93 9 . 8 3  5 . 5 2  0 . 3 0  2.75 

6 6 . 4 3  14.03 20.81 4 5 . 5 0  0 . 6 7  4 . 7 4  
7 . 4 2  2 . 2 0  2 . 7 5  5 . 0 8  0 . 8 0  3 . 3 1  
7 . 9 6  2.30 1.75 5 . 6 6  0 . 8 4  3 . 4 6  

warning: i he conveyance rario iupstrearn conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 . 4 .  This may indicate the need for additional cross  section^. 

warning: i he energy loss was greater than 1.0 f r  10.3 mi. between the current and previous CZOLS 
section. This may indicate the need for additional ~rosa S ~ C L ~ O ~ B .  

PO5 

LOB 
LOB 
Cham 
cnan 
CDan 
Cham 
Chan 
Cham 
Cham 
ROB 
ROB 

warning:  he conveyance rario lvpstream conveyance divrded by downstream conveyance) is less than 
0.7 or greater rhan 1.4. This may indicate the need for additional cross sections. 

warning: me energy lass was greater rhan l o  ft (0.3 mi. between the current and previous cross 
S ~ C L ~ O ~ .   his may indicate the need for additional croes sections. 

CROSS SECTION 

RIVER: X1 
RBXCH: Overflow 1 RS: 0.018 

INPUT 
DeScripTion: 
station ~ ~ e v a ~ i o n  ~ a t a  num= 43 

Elev SLa 61eu SLa Elev Sta Elev Sta Elev 
2260.9 989'1 .39  2260.21 3901.63 2 2 6 0 . 0 8  g901.97 2260.05 9902.41 2254.94 
2 2 5 9 . 9  9902.56 2 2 5 9 . 9 2  9902.6 2259.91 9903.92 2 2 5 9 . 8 5  9906.5 2259.68 
2 2 5 8 . 4  9928.31 2 2 5 8 . 2 8  9932.4 2 2 5 8 . 0 8  9914.91 2258.04 9916.51 2 2 5 8 . 0 6  
2258.1 9 9 4 6 . 1 7  2 2 5 7 . 3 5  9 9 6 0 . 4  2 2 5 6 . 7 5  9 9 1 3 . 0 5  2 2 5 6 . 0 8  9976.91 2255 .82  
2 2 5 5 . 8  9 9 7 8 . 0 8  2 2 5 5 . 8 3  9 9 7 8 . 7 7  2255.81 9919.77 2 2 5 5 . 8  9481.24 2255 .79  
2 2 5 5 . 8  9986.17 2251.56 9 9 8 6 . 6 4  2255 .51  9 9 8 8 . 7 9  2255.0310000.64 2212.09 
2255.110011.19 22533810014.77 22535610021.67 22539310031.25 2 2 5 4 . 4 7  
2 2 5 4 . 8 1 0 0 4 2 7 6  2251.0210048.14 2255341005532 2215.8110055.97 2 2 5 5 . 8 5  
2215910070.87 2256.1810073.82 2 2 5 6 . 2 5  

I;DS of Cline Creek Pibutwies, 
FCD 200.5C024, Work Arsixnrnenr 2 
JE FulledHyd~olofiy & Geomorphology, Inc 



~annlngls n values "urn= n 
SLdl n Val Sea n Val sra n Val &La n Val 

4890.87 .05 9'137.38 ,025 g' i88 .79  ,06510031.25 .05 

Bank Sts: Lett Right Lengths: Left Channel Right Coefi Contr. Expan, 
9988.7910031.25 95 9 1 . 3 9  95 1 . 3  

CROSS SECTION OUTPUT profile #profile 1 

E.D. E l e v  l f t i  
Ye1 Head If t i  
W.S. Elev I f t i  
c r i r  W S ,  i f t i  
E.D. Slope lEr/f t i  
Q Total ice81 
Top Width I f t i  
v e l  Total l t r / s i  
Max C i l l  DpLh IfLi 
Can". Total lcfni 
Length wtd. I f t i  
Min Ch E l  l i i i  
alpha 
~ r c r n  ~ o s e  iier 
C C E LOQB l i t 1  

2211.21 Reach  en. i i r i  
2 2 5 4 . 1 0  n o w  ~ r e a  isq i t )  

(1.050015 Area lsa it1 
..".". 

1 4 . 5 3  Top Width l f t i  
8 . 7 2  avo. "el .  ( f r l s i  
i.12 H~&. Depth IfLi 

652.8 Con". ICfsi 
9 r . 0 0  Wetted P e l .  ifLi ~- ~ 

2252.09 Shear Ilb/Sq f t i  
1 . 0 0  Stream Power ilb/Et si 
i 1 9  cllm volume i a c r e ~ i r l  

left 08 Channel Right OB 
0.065 

95.00 9 5 . 0 0  '15.00 

warning:   he energy loss waB than 1.0 f r  (0.3 mi. between me current  and previous crass 
~ection. ~ h i o  may indicate the need for additional crone eecrione. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. E l e v  l f L i  
Vel Head If t i  
W . S .   lev i f r i  
crit W.S. l i t1  
E.D. Slope l i t / E t l  
Q Total icfsl 
Top Width i f t i  
vel Total ( f r / e i  
wax ~ 1 1 1  nptn ( f t i  
Con". Total icfni 
Length WLd. I f t i  
i in ch EI ( f r i  
Alpha 
FlCLn LOSS I f t i  
c a E  LOB^ ( i t )  

2 2 1 4 . 5 6  Element 
0.35 wr. n-val. 

2251.21 Reach Len, I f t i  
2 2 5 4 . 1 0  F l a w  Area lsq £ t i  
0.050011 Area Isq i t )  

1 4 6 . 0 0  Flow IcESI 
14 .53  Top Width l f t l  
4.72 Avg. "el. lfL/al 
2.12 Hydl-. Depth l f t l  

6 5 2 . 8  Con". lcfei 
9 5 . 0 0  Wetted Per.  I t t i  

2 2 5 2 . 0 9  Sheiir llb/sq £ t i  
1.00 Stream Power lIb/fL 8) 

3 . 1  cum volume laore-fti 
0.01 C". S i i  1acresi 

left 08 Channel Right OB 
0.065 

95.00 9 5 . 0 0  95.00 
10.94 
30.94 

146.00 
34.53 

4 . 7 2  
0.10 

6 5 2 . 8  
3 4 . 8 9  

2 . 7 7  
1 3 . 0 1  

0.03 0 . 0 5  0.07 

warning: m e  energy lase wae greater Lnan 1 .0  fi i o . 3  m l ,  between t h e  current and previous cross 
secLian. Tnia may indicate the need for additional crass sections. 

profile #profile I 

COB 

cnan 
Chan 
Chdn 
m a n  
Chan 
Chan 
Chan 

Flow Area 
1cini 1sq f t i  
1.90 0 . 9 4  

$ 5 6 6  8 . 7 0  
61.27 10.29 
24.37 5.91 

W.P.  Percent Hydr Velocity 
l f t i  con" o e p ~ h i t i i  l f t /n l  
2 . 8 4  1.30 0 . 3 4  2 . 0 2  
6 . 2 4  3 1 . 2 1  1 . 4 3  5 . 2 5  
5.11 41.97 1.70 5.95 
6.10 15.69 0.97 4.12 
6.07 7.00 0.58 2.92 
6.08 1.78 0.25 1.67 
1 . 4 5  0.02 0.01 0.50 

warning:  he energy lees than 1.0 it 10.3 m i ,  between the current  and previoue croee 
BeC~lOn. Tnie may indicate  the need tor aoeitional cross sections. 

Profile #profile 

2 cnan 
3 cnan 

Chan 
Cham 

6 Chan 
7 cnan 

W.P. 
i i r i  
2.84 
6 . 2 1  
6.11 
6.10 
6.07 
6.08 
1.45 

warning: ~ n e  energy loss was than 1 . 0  ft (0.3 mi. between me current and previous craee 
eection. This m a y  indicate the need for additional croes sections. 

CROSS SECTION 

RIVER: X1 
nmcs; split 1 upper ns:  0.161 

INPUT 
~escription: 20th Street 
Born CWSEL and ~nergy ~rade salancs w i t h  River 

Station 0.309 of River Xl, Reach 2 
Sta t ion  Elevation Data num= 25 

~ r a  S L ~  m e v  sta = l e v  8ra E I ~ V  sra  lev 
9953.24 2261.19 9957 .84  2260.81 9 9 5 8 . 1 5  2260.8 9958.77 2260.75 9965.59 2260.65 

FDS ,>fCline Cmek Tributaries. 
FCD 2005C024, Work Ar.~ignmcnl2 
.I/? F~rller/Hydrolop & Cenrnorpholo~y, Irlc. 



~ a n k  ~ t a :  Left night ~engrhs; left channel Right coeff comer. wpan. 
9985.1310022.72 216.33 190.82 114.26 I . 3  

CROSS SECTION OUTPUT Crofile #profile i 

E.G.  lev iir) 
"el Head (it1 
W . S .  ~ i e v  iirl 
CrlL W.S. 1iLl 
E.C. slope iirlir~ 
Q Total (Cia1 
Top WldLh 1fLl 
"el rota1 (fils1 
Max Chl DpLh Ifti 
Con" Total 1cfsl 
Tiengrn wtd. I ~ L I  
Min Ch El lfLl 
nlpha 
FrCt" LO59 IfL, 
C i E Loss IfLl 

Element 
WL. "-Val 
Reach Len. 1ftl 
Flow area 1sq tL1 
Elrea iaq ftl 
Flaw lcfsi 
TOP width ifri 
avg. "el. iirlsi 
H y d r  Depth (it1 
Con". (cis1 
wetred per. (it) 
Shear IIbIsq it1 
stream power ilblir . . 
cum volume Iacre.fr 
cum S* (acres1 

warning: m e  energy e~arion could nor be balanced within the soeciiied number of iterations. i he 
program iied>ritical depth ior the water surface and continued an with the calculations. 

warning:  he energy 1066 wae greater than 1.0 it 10.3 mi. nerveen the current and previous cross 
SeCLlOn. This may indicate Lhe need Ear addieional cross aecLions. 

Warning: During the standard srep iterations, when the ashumed warer surface was set  equal Lo critical 
depth, Lhe calculated waeer surface came back below critical depth. This indicates that there 
is not a valid svbcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUI'PUT Profile #profile 2 

E.G. Elev 1iil 
"el wead (fr) 
W.S. =lev tit, 

Blemenr 
wr. "-Val. 
Reach =en. (fri 
Flow area 1l;q ftl 
Area lsq ft) 
Flow (cis) 
Top Width (ft) 
iivg. "el. iirls~ 
~ y d r .  Depth (it) 
Con". 1Cf81 
wetted per, lit1 
Shear 1IbIsq it1 
Stream Power 1IbIfi 
cum Volume (acre-fLl 
cum SA (acres1 

Channel 
0.055 

190.82 
32.27 
12.27 

Right OB 
0.051 

crit W . S .  lit1 
E.D. slope iftlfrl 
o Total i c i s i  . . 
Top Width 1iLl 
"el Total iirls~ 
wax chi oprn iirr 
COO". Total 1CiSi 
length WLO. I ~ L I  
Min Ch El 1fLl 
Alpha 
FrCrn LOSS 1ftl 
C & E LO68 ifL1 

Warning: The energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for the warer surface and continued on with t h e  caicularions. 

warning:  he energy lass wae greater than 1.0 i r  10.3 mi. between m e  current and previous crass 
section.  his may indicate tne need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depm. *his indicates that inere 
is not a valid subcrirical answer. The program defaulted to critical depth. 

profile ~profrle 1 

Right SLa 
lftl 
9 9 5 3 . 6 2  
9966.00 
9972.37 
9978.75 
9985.13 
9990.50 
9 9 9 5 . 8 7  

W.P. 
(it1 
1.48 LOB 

LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
Cham 
ROB 
ROB 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number of iterations.  he 
program used critical depth for the water surface and continued on with the calculations. 

warning: energy loss was greater than 1.0 ft 10.3 mi. between me current and previous crosj 
section.  his may indicate the need for additional cross sections. 

warning: During Lhe standard srep iterations, wnen the assumed warer surface was set  equal to critical 
depth, the calculated warer surface came back below criticax depth.  his indicates that  there 
ie not a valid subcrirical answer. me program defaulted to critical depm. 

F I X  r ~ f  Cline Creek liibutan'e.~, 
FCD 2005C024, Work Assignn~nf 2 
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TOP width (it) 
vel Total (itie) 
Max C h l  Dpth I f t i  
Con" Total ictsi 
Length wtd, ifrl 
MI" Ch El lit) 

163.78 TOP width !fti 
4.48 Xug. "el. lfL/s) 
1.54 ~ y a r  ~ e p t h  (it) 

3 0 8 6 . 4  Conv ICfS) 
109.3s Wetted ~ e r .  (it) 

2253.87 Shear lIb/iq it) 
1.15 Stream Power IIbiit sl 
2.98 CumVolvme !acre-it) 
0.01 cum SEI (acres1 

warning: w he energy equation could nor be balanced witnln me specified number of iterations, me 
program used criticill depth far me water surface and continued on with m e  calculations. 

warning: Divided flow computed for Lhia cross-section. 
warning: m e  energy loss was greater than 1.0 CL (0.3 m ) .  between the current and previous cross 

section.   his may indicate the need for addr~ianal cross sections. 
warning: ~uring the standard step iterations, when m e  assumed waier iurface was set equal to critical 

depril, the calculated water surface came back belaw critical depth.  his indicates that there 
is not a valid subcriticai answer. The program defaulted to critical depth. 

Profile #profile 1 

POS &eft sra nicihr ~ r a  r l a w  area W.P. ~ e r c e n ~  ~ v d r  velocitv 

LOB 
LOB 
LOB 
Cham 
Chan 
Chan 
cnan 
man 
Chan 
Chan 

Warnina: The eneriiv eauation could not be balanced within the saecified numher of iterations. The -. . 
program used critical depth for the waier suriace and continued an with the calculations 

warning: ~ i ~ i d e d  flow computed for this crass-section. 
warnino:  he enerov loas was clrearer than 1.0 it 10.3 m l .  herween me current and arevious cross -. 

secrion.  his may indicate the need f a r  additional cross sections. 
~arning: nuring me standard steg iteratlons. when the assumed water suriace 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. s he program defaulted to critical depth. 

Profile #profile 2 

PO6 

3 LOB 
Cham 

5 cnan 

LBfL sca 
, i l l  

warning:   he energy equation could not be balanced within the specified numher or rierarions. m e  
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed far this cross-section. 
warning: =he energy loss was greater than 1.0 fr (0.3 m). between the current and previous crass 

secrion.  his may indicate the need for additional cross sections. 
warning: ~uring me etanear6 step iterations, when m e  assumed waier surface was s e t  equal t o  critical 

depth. the calculated water surface came hack below critical depth. ?his indicates that there 
is not a valid SubcriLical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: dl 
REIICH: Split 1 Lower RS: 0.104 

INPrn 
Description: 
station ~levarian ~ a r a  mum. 40 

S L ~   lev s t a   lev sea =lev sta mev Sra  lev 
9933.47 2 2 5 3 . 4  9941.72 2 2 5 0 . 9  9 9 4 1 . 5 7  2250.31 99418.1 2248.88 9 9 5 2 . 5 3  2 2 4 9 . 6  
9958.71 2250.54 4967.91 2210.6 9971.64 2250.6 $988.73 2251.17 9 9 9 0 . 2 1  2251.2 
9 9 9 0 . 8 5  2251.09 9943.97 2 2 5 0 . 1  9998.93 2219.4110007.28 2250.481001203 2250.99 

10014.09 2251.2310019.46 2251.31003498 2251.28 10037.5 2251.2710037.78 2 2 5 1 . 2 7  
10037.99 2251.2810038.11 2251.3 10038.8 22512910038.94 2251.2910039.05 2251.29 
10039.17 2251.2810070.69 2250.51007612 2250.221007619 2250.2210088.77 2 2 5 0 . 4 1  

FDS of Cline O r e k  Tribufun'es, 
FC'D 2005C024, Work Assignnxnt 2 
JE filler/Hyd,nlogy & Geomnryhul~~gy, Inc. 



1 0 0 9 5 . 6 5  2210.41 10105 2210710111.65 2210.841011918 2 2 4 9 1 9 1 0 1 2 2 4 1  2 2 4 8 . 3 5  
10126 22490410135.69 225110138.81 2210961015781 2211.1610158.71 2251.17 

Manningls n Values >num= 5 
sta n Val SLa n "ill S t a  n V a l  Sea n Val SLa n Val 

9 9 1 3 . 4 7  0 5 5 9 9 9 0 . 8 5  .04510012.03 .06610070.61 05510119.18 , 0 4 5  
10125 ,055 

~ a n k  sta: ~ e i t  m g h t  Lengths: ~ e i t  channel night coefi contr. ~ x p a ~ i  
49908510012.03 185.68 174.73 138.78 . 1 . 3  

CROSS SECTION OUTPUT PrOflle %profile 1 

8 . 0 .   lev ( i t )  2251.36 ~lement =eft OB channel ~igni 08 
vel ~ e a d  i f r )  0 . 3 3  wr. n ~ v a l .  0.055 0 . 0 4 5  o.050 
W.S. =lev l i t 1  2 2 5 1 . 0 3  Reach Len, l i t 1  181.64 179.71 138.78 
crir W.S. (it)  2251.03 FIDW area i sq  it1 29.12 16.55 61.80 

E.C. slope i i r f f r l  0.030215 area iaq it1 2 1 . 3 2  1 6 . 5 5  6 1 . 8 0  
Q Tota l  t c t a l  4 8 5 . 0 0  Flow i c i s l  1 0 5 . 4 7  8 0 . 7 0  2 9 8 . 8 2  
TOP width l t t i  160.73 TOP Width i f t i  13.26 2 0 . 8 7  95.61 
"el Total i f e f e i  4.50 hug, "el, i i t f s l  3 . 6 0  4 . 8 8  4.84 
Max C h l  Dpth ifLi 2 . 5 7  Hydr Depth lfL1 0 .68  0.79 0.64 
con". TOM t c ro i  2790.1 CODY. icf i i )  6 0 6 . 8  6 . 3  1719.1 
Length WLd. l f t l  1 6 6 . 9 2  Wetted P e r .  l i t 1  4 3 . 7 4  21.13 4 7 . 1 7  
 in cn EL i t t i  2 2 4 9 . 4 1  shear ( ~ b f e q  i t )  1.26 1 . 4 8  1 . 2 0  
~ i l p n a  1.04 stream power i l b f f t  61 4 . 5 5  7 . 2 0  1.80 
FrCLn 1066 lfLi 3 . 8 8  Cum Volume (acre-f t l  0.11 0.61 0.53 
C d E LOSS lfC1 0 . 0 6  Cum SR (ac res1  0.12 0 . 1 5  0 . 2 2  

warning:  he energy equation could nor be  balanced within the specified number of iterations. The 
program used critical depth for the warer surface and continued on with the calculations. 

warning: ~iviaea f l o w  computed far this cross-eecrion. 
warning: Tne velocity ,head ,,as chanqed by more than 0 . 5  f t  iO.li mi. Thin may indicate the need Ear 

additional croso aectiana. 
Warnlng: The energy losn  wan greater than 1.0 ft 10.3 m l .  between the current and previaui cross 

nec~ion. Tnia may indicate the need for additional croas sectione. 
warning: ~uring the standard step iteratima, when me assumed warer surface wan aer equal to c r ~ ~ ~ c a l  

depth, the calculated warer surface came back below critical d e p t h  This indicate= that there 
i s  "UL a valid subcritical answer. The program defaulted Lo critical deptii. 

CROSS SECTION OUTPUT Profile #protile 2 

E . D .  Elev i f t i  
"el Head (it1 
W.S. Eiev i f t i  
CIiL W . S .  iiL1 
E.C. Slope lEr/Etl  
Q Total i c i s l  
~ o p  width i f t i  
vel Total i i r l s l  
Max Chl Doth (it, 
can" TO&I ic r s r  
Length we,  l i t 1  
c in ch 61 (it1 
alpha 
Flctn Loem l i t 1  

Element 

. . 
Area i sq  f L 1  
n o w  i c fn i  
TOP width i f t i  
avg. "el .  i f r i e l  
~ y d r  Depth i f t i  
Con", iCf.1 
Wetted P e r ,  itL1 
snear i i b f r q  L L I  
stream Power ( I b f i r  
cum volume i ac re . f r  

warning: TIE energy equation could not be  balanced me speciiied number a t  iterations.   he 
program used critical depth tor the warer surface and on with the calculations. 

warning: ~ivided flaw computed f o r  thia crosa-section. 
warning: ~ n e  velocity head has changed by more riian 0.5 ft i o . ~  mi.  =his may indicate the need for 

additional crona oections. 
~arnino:  he enersv l o e a  wao oreater rnan 1.0 f r  10.3 m). between me current and ~reuiaus cross ~ ~ -. 

~ectio". Thie may indicate the  need tor additional croan eeotione. 
wanling: mring the standard arep iterations, when the assumed warer aurface waa s e t  equal ra critical 

dent.h. the calculated warer s u r f a c e  came back helaw critical denth.  hie indicates that there 
i. a subcritical answer. ~ n e  program aetavlted t o  crLrioal depth 

i LOB 
2 LOB 
1 LOB 
I LOB 
5 LOB 
6 Chan 

Cham 
8 m a n  
9 Chan 
10 cnan 
II Chan 
12 Chan 
13 ROB 
Id ROB 
15 ROB 
15 ROB 
17 ROB 

area 
i sq  E L I  

2.06 
17 .46  

5.43 
3 . 9 4  
0 . 4 5  
0.69 
2 . 5 1  
4 . 3 9  
3 . 9 3  
2 . 7 6  
1.62 
0.61 
0.01 
1.70 

18.98 
3 2 . 5 2  

4 . 6 0  

W.P. 
ifL1 
1 . 8 3  

11.74 
11.50 
11.48 
5.111 
2 . 7 5  
3.10 
3 . 0 8  
3 . 0 5  
3 . 0 5  
3 . 0 5  
1 . 0 4  
0 . 3 5  

2 1 . 4 6  
2 9 . 1 5  
29.76 
16.25 

warning: m e  energy e q u a t i o n  could nor be balanced within the specified number of iterations. Tlle 
used crirlcal depth ior the surface and continued on with the calculations. 

I*'DS ofCline Creek Tribi~a1rrr;es. 
FCD 200.7C024, W o ~ k  Assignmenl2 
JE Fullo/Hydrol~~,qy & Ceoaror,,hology, 1r1c. 



warning: ~ivided flow computed for this cross~secrian. 
warning: me "elocity neaa has changed by more than 0 . 5  ft 10.15 mi. m i s  may indicate the need for 

addi~lonal crass sections. 
warning: The energy lass was grearer than 1 . 0  r r  10.3 mi. between the current and previous cross 

secrlon. This may indicate the need for additional cross sections. 
warning: ~uring the standard step iterations, when m e  assumed water surface -as set eqval to critical 

depth, the water surface came back helow critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

POS =eft S L ~  ~ignr sea FLOW ~ r e a  W.P. ~ercent ~ y d r  veiaciry 
I ~ L I  l i t )  I c f s i  164 it) l f ~ l  can" ~ e p r h i i r )  i i ~ l s )  

riOB 9913.47 9 4 4 1 . 9 1  4.81 2 . 0 4  3 . 8 3  0 . 9 9  0 . 5 5  2.36 - ~ -  

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
cnan 
Chan 
Chan 
m a n  
ROB 
ROB 
ROB 
ROB 
ROB 

warnins: w he enera" emuation could not be balanced withrn the sneciiied number of iterations:  he .. . 
program used critical deprn far the warer surface and continued on wirh the calculations. 

warning: Divided flow computed for mi6 cross-seccron. 
viarnina: me ~elocir~ head has chanaed bv more than 0.5 it 10.15 m ) .  This mav indicate m e  need for - .  

additional cross sectlane. 
warning: m e  energy 106s was greater than 1.0 ft 10 .3  rn). between me current and previous cross 

section.  hi^ may indicate the need for additional cross sections. 
warning: During the standard srep iterations, when Lbe assumed water svrface was s e t  equal Lo critical 

depm, the calculated water surface came back below critical depm. m i s  indicates that there 
is not a valid subcritical answer. Tne program defaulted Lo CriLlcal depth. 

CROSS SECTION 

RIVER: X1 
RE~CH: split 1 ~ o w e r  RS: 0.070 

INPUT 
Des~ripLion: 
S L ~ L ~ D ~  Elevation Data 

sra =lev S L ~  
4968.4 22d9.22 9 9 7 8 . 4 9  

9 9 9 9 . 9 6  22h2.5810005.05 
10020.46 224571002309 
10032.9 224631001593 

10086.g7 2247 10047.8 

Manning-s n values nu,"= 3 
S L ~  n val sra n val S L ~  n val 

9 9 6 8 . 4  , 0 6 5  9g88.51 04510011.32 .06 

Bank Sta: Left Righi Lengths: left Channel Right O e f f  Contr. Expan 
9988.5110011.32 145 125 119 .I . 3  

CROSS SECTION OUTPUT Profile #profile I 

E.O.  lev l i t )  2217.11 ~lement ~ e f r  OB channel ~ i g h t  OB 
"el ~ e a d  l i t 1  0 . 9 6  W L . n - V a l .  0.065 0.045 0.060 
W.S.  lev l i t 1  2 2 4 6 . 1 5   each   en. I ~ L I  145.00 126.00 119.00 
Crii W.S. l f t l  2 2 4 6 . 1 5  Flow Area lsri i t 1  3.78 5 6 . 2 7  8 .40  
E.G. slope l i i ~ ~ r i  0.018431 ~ r e a  l sq  it1 
O Total i c f s i  181.00 Flow (CIS1 
Ton Width i i i i  41.75 Ton Width iiLI 

mi. "el. 1iris1 
~ y d r .  ~epth l i t )  
Con". 1c is i  
wetted per. i i r l  
Shear I Ib Isq  i t 1  
Stream Power ( I b l i f  61 
cum volume l a c r e - i f )  
cum SA 1acres1 

Alpha 
FrcLn Loss I f t i  
C & E LoJs l i t 1  

warning:  he energy equation could not be balanced within m e  specified number of iterations. m e  
program used critical depth for the water surimce and continued an wirh the ciilculations. 

warning:  he energy loss was greater enan 1.0 it 10 .3  m ) ,  between the current and previous cross 
section.  his may indicate the need far additional cross sections. 

warning: nuring the standard srep iterations, when the assumed warer surface was j e t  equal to critical 
depth, the calculated warer suriace came back below critical depth. =his indicates that there 
is nor a valid subcritical answer. The program defaulted ro critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  Elev 1fLi 2 2 4 7 . 1 1  Element 

FDS ,#Cline O r e k  Tributaries, 
FCD 2005C024, Work Assignment 2 
JE F~tller/Hydrology & Geonio,pholugy, Inc. 

left 08 Channel Right OB 



Ye1 Head 1ftl 
W.S. Elev i f t i  

crir W.S. itri 
E.C. slope (ft/fri 
Q Total (cis1 
~ o p  Width I ~ T I  
"el Total lfL/sl 
M ~ X  CM Dpcn I ~ L I  
Conv. Total 1cfel 
LenmLh WLd. l f L i  

0.96 W t .  " -Va l .  
2 2 4 5 . 1 5  Reach Len. 1ftl 
2246.15 n o w  lil-ee lay fri 

o.018411 area loq fri 
485.00 Flow 1cfel 
41.75  TO^ width I ~ L I  
7.09 iivg, "el. (fL/~l 
3.47 war.  Depth 1fri 

3 5 7 2 . 4  Conv. 1cfsl 
125.63 Wetted per. ffri 

~in-ch EL lfil 2242.68 Shear 11bisqftl 0.72 2.79 0 . 7 4  
~lpna l . z ; c  stream power (mjrt el 1.61 2 2 . 5 9  1 . ~ 4  
FrcLn LOSS 1fLl 2.96 Cum Volume (acre-fLl 0 . 0 7  0.56 0.19 
C h E LOSn 1fLl 0.03 Cum SEi (acres1 0.02 0 . 0 5  0.05 

warning:  he energy equation could not be balanced ~ i r n i n  me specitied number of iterations. i he 
vroqram used critical for the water surface and continued on with the CalculaLions. 
~ - 

warning:  he energy loo= was greater t h a n  1.0 ft 10.3 mi. between the current asid previous croaa 
~ection. ?hi. may indicate me need for additional cross eectione. 

Warning: During the standard step iterations, when the assorneb water eurface waa set  equal to critical 
depth, tile caloulared warer nurface came back helow critical depth. ~ i i i s  indicates that there 
in not a v a l i d  subcritical answer. a he program defaulted to critical depth. 

Profile #profile 1 

Poa 

1 LOB 
2 LOB 
3 Chan 

Chd" 
5 Chan 
6 cnan 
7 cnan 

Cham 
Cham 

10 ROB 
II ROB 

Left Sta Riaht Sta 

warning: 

warning; 

warning: 

  he energy equation could not be balanced within the specified number of iberarrons.   he 
program used errtical depth for the warer surface and continued on with the calcula~ions. 
The energy lons was greater than 1.0 f L  10.3 mi. between the current and previoun cross 
section. ?hi. may indicate the need for additional cross eectiana. 
nuring the ~tandard step iterations, when the assumed warer iuriace was met e m e l  to critical 
depth, Lhe calculated warer nurface came hack below critical depth. Thio indicaten that there 
is not a v a l i d  subcritical answer. The program defaulted to critical depth 

Profile #profile 2 

than 
Chan 
Chan 
Chan 
m a n  
m a n  
Chil" 
ROB 

11 ROB 10018.62 10025.91 2 . 2 1  1.70 1 . 7 7  0.46 0.30 1.32 

warning: 

warning: 

warning: 

 he energy equation could not be balanced w i t h i n  the specified number of irerarions. i he 
~roqram used critical deDth for the warer surface and continued on with the calculations. 
The-energy loas was greater than 1.0 it 10.3 m i ,  between the current and previous crans 
section.  his may indicate m e  need for additional cross sections. 
~uring the standard step iterations, when m e  assumed water surface was set equal LO critical 
aepm, m e  calcularea water surface came back belaw critical depth.  his indicates that there 
ia not a valid subcritical answer. =he program defaulted to critical depth. 

CROSS SECTION 

RIVER: XI 
REXCH: Split i ~ a w e r  RS: 0.046 

INPUT 
Deacriprion: &ins xi,  each z 
s~a~ioi ele~arion nara 18 ~~~~-~~~ - - ~  ~~~~ ~~~ ~ ~ 

sta n e v  S L ~   lev sta  lev sra   lev sra  lev 
9975.12 2 2 4 6 . 7 2  9 9 8 9 . 0 8  2240.43 ' 1 9 8 9 0 8 2 2 4 0 . 4 2 9  1 9 8 9 . 9 3  2240.06 99g3.57 2239.5 
9999.04 2238.6410005.26 2240.3210010.31 2240.510015.51 2240.6310019.02 2240.88 

10027.58 2 2 4 1 . 4 9 1 0 0 4 0 . 8 6  2213.1510040.97 2213.l710011.32 2213.2100+1.54 2 2 4 3 . 2 1  
10041.65 2 2 4 3 . 2 2 1 0 0 4 2 . 2 5  2 2 4 1 . 2 9  10042.4 2 2 4 3 . 2 9  

Bank Sta: Left Righi Lengths: Left Channel Right Coefi Conir. Expan. 
9989.0810009.26 0 0 0 .1 . 3  

FDS oJ'Clinr Creek Triburwies, 
FCD 2005C024, W w k  Assiprnent 2 
JE F~~ller/Hyd,nlo,~y & Geomorphology, It~c 



CROSS SECTION OUTPUT Profile #profile 1 

E.G. EleY lit1 2242.82 Element Left 08 Channel Right OB 
vel ~ e a d  irrl 0 . 8 5  WL. n-val. 0.070 0.060 0.070 
W.S. Elev (EL1 2241.95 Reach Len. (ELI 242.78 242.78 242.78 
CrlL W.S. IiL) 2241.96 Flow Area lsq fL1 2.61 50.61 20.70 
E.D. slope (itlfr) 0.011058 ~ r e a  1 s ~  ftl 2.61 50.61 2 0 . 7 0  
Q ~ a r a l  1cfs1 4 8 5 . 0 0  Flow 1cfs1 7.68 403.36 73.96 
TOP width (ft) 4 5 . 6 3  ~ o p  width I ~ L I  3 . 4 0  20.18 22.10 
vel ~ a r a i  iirlsl 6 . 5 6  avg. " e l .  ifiisi 2.95 7.97 3.17 
M ~ X  chi ~ p ~ h  (it) 3 . 3 2  "=dl-. ~ e p r n  lit1 0.77 2.51 0.94 
conv.  oral (cis] ~ i 5 2 . 0  conv. 1cfsi 43.6 2 2 8 8 . 8  4 1 9 . 7  
Length Wtd. lftl 2 4 2 . 7 8  Wetted Per. IfLl 3.73 20 .50  22.18 
Min Ch E l  (it1 2238.64 Shear (Iblsq i L I  1 . 3 5  4.79 1.81 
alpha 1.28 Stream Power lib/it sl 3.99 38.141 6.417 
FrCtn Lor48 1fL1 2.69 Cum Volume lacre-it1 0.03 0.34 0 . 3 8  
C h E Lo95 IfTI 0.19 Cum SA (acres1 

warning: m e  energy equation could not be balanced within me specified number of irerarions. i he 
program used critical depth for the water suriace and continued on with m e  calculations. 

warnins: w he velocitv head has cnansed by more than 0.5 it 10.1i mi.  his may indicate the need for . . 
additional crors sections. 

Warning: The energy loss was greater than 1.0 it 10.3 mi, between the current and previous cross 
section. This mav indicate the need for addlrional cross section%. 

warning; ~ u r i n g  the standard step iterations, when ine assumed warer suriace was set equal LO critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profile #prof i le  2 

E D .  Elev IfLI 
Vel Head ItLl 
W.S. Elev IfLI 
CriL W . S .  IFLI 
E.O. slope 1frlir1 
Q Total (cis1 
TOD widtn ift) 
"el Total IiLIsl 
  ax chi opih iiri 
Conv. Total lifsl 
Length Wrd. lit1 
win cn ~1 lrcr 
alpha 
FrCLO LOSS lit1 
C bi E LOSS lit1 

2 2 4 2 . 8 2  Element 
0.81 WL. n~Va1. 

2 2 4 1 . 9 6   each =en. (it1 
2 2 4 ~ 9 6  n o w  hrea lsq it1 

0.031058 Area lsa it1 
485.00 Flow lcinl 
45.69 TOP Width (it1 
6.56 aug. "el. irrlsl 
3.32 Hydi-. Depth lit1 

2 7 5 2 . 0  Conv. lcisl 
242.78 Wetted Per. <it, 
2238.64 Shear IIbIsq it1 

~ z s  stream power lIb/fr 51 
3.04 cum volume iacre-it1 
0.1, cum Sii lacreal 

Left OB Channel Right OB 
0 . 0 7 0  0 . 0 6 0  0 . 0 7 0  

2 4 2 . 7 8  2 4 2 . 7 8  212.78 
2.61 10.61 20.70 
2.61 50.61 2 0 . 7 0  
7 . 6 8  < 0 3 . 3 6  73.96 
3.40 20.18 22 .10  
2 . 9 5  7.97 3 . 5 1  

tiarning; energy equation could nor be balanced within me specrfied number of iterations.   he 
oroilram selected the water surface rnar had the least amount of error between cornouted and - ~. 
assumed values. 

Warning: The energy loss was greater than 1.0 it 10.3 ml, between the current and prevrovs cross 
section.  his may indicate me need for additional cross sections. 

warning: ~uring the standard step i terat ione,  when the assumed water suriace was s e t  equal LO critical 
depth, the calculated warer suriace came back below critical depth.  his indicates that there 
is not a val id  subcritical answer. The program defaulted LO c r i t i c a l  depm. 

Profile #profile 1 

POB =eft ~ r a  ~ i g h r  s t a  n o w  ~ r e a  W.P. percent ~ y d r  velocity 
(fti lit1 (cfsl ( s q  it1 ICLI can" ~epthliil I L ~ I ~ I  

LOB 9 9 8 5 . 5 0  5 9 8 6 . 2 9  0.07 0.08 0.67 0.01 0.14 0 . 8 5  
2 LOB 9986.29 9989.08 7.61 2 . 5 2  3.05 1.57 0.90 3.02 

Chan 9 9 8 9 . 0 8  9 9 9 1 . 9 6  16.99 5 . 6 1  2.98 7.63 1.96 6 . 5 5  
Chan 
Chan 
Chan 
Chan 
CDan 
Chan 
ROB 
ROB 
ROB 
ROB 

warning: m e  energy equation could nor be balanced within the specified number oi iteratlons.   he 
program used critical depth for the water surface and continued on with the caicularions. 

Warning: me velocity head has changed by more than 0 . 5  ft 10.15 ml. This may rndicaie the need for 
additional cross sec~lonr. 

~ a r n m g :   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section.  his may indicate the need tor additional cross sections. 

warning; ouring the standard step iterations, when the assumed water surface was set equal to c r i t i c a l  
depth, the calculated warer suriace came hack helow c r i t i c a l  depth.  his indicates that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

Prof i le  #prof i le  2 

P o 6  Left SLa Plisht Sta  Flow Area W.P. Percent Hvdr VeloClLV 

LOB 
LOB 
cnan 
Cham 
Cham 
Cham 

FDS of Cline Creek Tribrrturies. 





POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
cnan 
Cham 
Chan 
Cham 
Chan 
ROB 

~ e i r  sta night sra 
i f t i  i i r i  

W.P. 
l f t l  
5 . 6 0  
9 . 3 9  
9 . 3 9  
9.39 
2.91 
2 . 9 1  
2.91 
2 . 9 2  
2 . 9 2  
2 . 9 9  
2 . 9 9  
2 . 3 8  

warning:   he energy equation could not be  balanced within the specified number ai iterations. m e  
program used critical depth for me warer surface and continued on with the ca~cu~arions. 

warning: The energy loas was greater than 1.0 f t  10.3 mi. between the current  and previous CT066 
section. This may indicate the need for addrilonal cross sections. 

warning: ~uring the standard srep iterations, when the assumed water surface was set to 
depth, the calculated warer surface came back below critical depth.  his indicates that rnere 
is nor a valid s u b c r i ~ i c a l  anewer. m e  program defaulted to critical depth. 

Po9 Lett S t a  Right S t a  Flow Area W.P. Percent ~ y d r  "elocity 
l i t 1  l i t 1  l c f s l  l sq  it1 l f t l  Con" D e p t h l i t )  l i t f a 1  

1 LOB 9949 .44  9 9 5 8 8 2  0 . 9 8  0.93 5 . 6 0  0 . 4 4  0.17 1 . 0 6  
2 GOB 9'158.82 9468.21 8.21 4 . 0 8  9.39 3 . 6 8  0.43 2.01 
3 LOB 9968.21 9977.60 11.41 5 . 9 6  9 . 3 9  6.93 0.63 2 . 5 9  
4 LOB 9977.60 9 9 8 5 . 9 8  2 5 . 8 8  8.12 9 . 3 3  11.60 0 . 8 7  3.19 
5 m a n  9986.98 11989.88 1 4 . 4 5  3.04 2.91 6.48 1.06 4 . 6 8  
6 ~ h a n  9 9 8 9 . 8 8  9 9 9 2 . 7 8  1 8 . 3 8  3 . 5 7  2.91 8 . 2 4  1 . 2 3  5.15 
7 m a n  4 9 4 2 . 7 8  9 9 9 5 . 5 9  2 3 . 8 3  1.17 2 . 9 1  10.68 1 . 4 4  5 . 7 1  
B  ban 9991.69 9 9 9 8 . 5 9  12.08 4 . 9 9  2.92 14.39 1 . 7 2  5 . 4 1  
9 ~ h a n  9998.59 10001.49 41.04 1.79 2.92 18.40 2 . 0 0  7.09 
10 m a n  10001.49 10004.39 2 9 . 9 8  4 . 8 4  2.99 12.44 1.67 6.19 
11 Chan 1 0 0 0 4 3 9  10007.29 11.60 2 . 7 4  2 . 9 9  5 . 2 0  0.91 4 . 2 4  
12 ROB 10007.29 10011.69 1.12 0.67 2 . 3 8  0.50 0.23 1 . 6 6  

Warning: The energy equation could not be balanced within the saeciiied number of iterations. The 
program G e a ~ c r ~ t ~ c a l  aeprn ror me warer surface and continued on with the calculations. 

warning: energy loas was greater than 1.0 ft 10.3 mi. between me current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: mring me standa& srep iterations, when the assumed water surface was s e t  equal to critical 
depm, me calculated water surface came hack helow critical depth.   his indicates that there 
ie not a valid subcritical answer. =he program defaulted ro critical depth. 

CROSS SECTION 

RIVER: X I  
RETICH: Reach 2 RS: 0.276 

INPUT 
~~~~ 

station Elevation ~ a ~ a  num- 17 
sta Elev sta =lev sra =lev sra  lev sta  lev 

9965.516 2256.199566.686 2256,159979,756 2 2 5 5 . 7 3 9 9 8 7 . 2 5 6  2 2 5 5 5 7 9 9 8 7 6 5 6  2255.56 
9992.042254.401 5953.572253.9969997.146 2 2 5 3 . 0 5 9 9 9 8 . 4 3 6  225271000105 2253.14 
10006.49 2 2 5 3 . 8 8  10007.72254.05910019.57 2255.8210021.28 2211.8 10049.9 2255.05 

~ a n k  Sra: =eft ~ i g h ~  Lengths: =eft channel ~ i g h ~  coeii conrr. zxpan 
9993.57 10007.7 181.13 1 8 2 . 2 9  174.87 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev l i t )  
"el Head l i t 1  
W . S .  Elev 1 f t l  
crit  W.S. l i t 1  
E D .  Slope lIL/ILl 
o Total I C F S I  
Tap Width IfLI 
ve, Total ( f t f s )  
Max C h l  Dpth l f i l  
con". Total l c f s )  
Length wtd. (PC) 
Mln Ch El (fti 

Element 
W L ,  "-Val. 
Reach Len. l i i l  
Flow Area 1sq it1 
~ r e a  1-q f r )  
Flow f c f s i  
TOP width 1fLl 
~ v g ,  "el. i t r f s i  
~ y d r .  Depth (it1 
Con". l c f s l  
Wetted Per. ItLl 
Shear I l h f s q  fLi 
stream power I I ~ / E L  ai  
cum volume IaCre-fLI 
cum SLI (ac res1  

Channel 
0.050 

182.29 

warning;  he energy equation could not be balanced within the specified number of iterations.  he 
prograin used critical depth for the water surface and continued on with the calculations. 

warning:   he energy loss was greater than 1 . 0  fr 10.3 mi.  herween the current and previous cross 
section.  his may indicate the need for additional cross sections. 

warning: ~uring the standard step iterarlons, when the assumed warer surface was set equal to critical 

FDS ofClinc Creek Triburtrries, 
FCD 2005C024, Work Assixnmenl2 





~ ~ ~ l r  S L ~ :  Left night Lengths:  eft channel Right coeii canrr. ~xpan. 
99911.841000498 1 7 4 . 1  173.04 146.42 1 . 3  

CROSS SECTION OUTPUT Profile itprofile I 

E.G.  lev ( ~ L I  2 2 4 8 . 2 4  ~ l e m e n ~  left oe channel ~ignr OB 
"el Head ILL1 0.80 WL,  "-Val. 0.065 0.050 0.055 
W . S .  Elev lfil 2247 .44  Reach Len. (it1 174.70 173.04 1<6.42 
CriL W.S. (ftl 2247.23 Flow area isq Ft1 2.18 27.36 3.65 
E.D. Slope iiL/ftl 0.027078 Area isq ftl 2.18 27.36 3.65 
0 Total icisl 221.00 Flow (Cfsl 6.07 2 0 3 . 5 2  11.41 
Top Width iitl 20.41 Top Width ifLl 3.11 10.14 7.16 
vel ~ o r a l  iir/si 6 . 7 2  ~ v g ,  r e 1  ( E L I ~ I  2.79 7.44 3.68 
Max Chl DLith l f L i  1.83 ~vdl-. D ~ D L B  lfti 0.70 2.70 0.51 ~~ ~ . . .  
Conv Total lcfsl 1355.2 Con" (cfsl 16.4 1236.8 81.5 
Length WLd. (ELI 166.52 Wetted Per. lit) 3.41 11.10 7.58 
 in ch EI (ELI zzn3.6~ shear ( ~ b / s q  it) 1.08 4.17 0.81 
alpha 1.14 stream power ilb/it s) 3.01 31.00 2 . 9 9  
FrCLn LOSS (ftl 4.77 CUR1 Volume iacre~fil 0.03 0.35 0 . 4 2  
C h E LOSS (fL1 0.11 Cum S i i  (acres1 0.01 0.05 0 . 0 7  

~arning; mvided flow compv~ed for rhis cross-eectioa. 
warning: m e  energy loss was greater than 1.0 it (0.1 m). between the current and previous CTOSS 

section.  his may indicate the need for adnirional cross secilons. 

CROSS SECTION OUTPUT Profile tiprofile 2 

E.C.  lev (ftl 2 2 4 8 . 3 2  ~lemenr ~ e i r  OB channel ~ i g h i  os 
"el Head (ftl 0.63 W t .  "-Val. 0.061 0.060 0 . 0 5 5  
W.S. E l e v  (ftl 2 2 4 7 . 7 0  Reach Len. lit1 174.70 173.04 146.42 
crir W . S .  IFLI 2247.24  low area lsq rti 2 . 9 8  2 9 . 9 5  4.56 
E.G. slope ~irlir) 0.019107 ~ r e a  irq frl 2 . 9 8  2 9 . 9 5  4.56 
O Total (c161 223.00 Flow (Cis1 8.16 198.77 16.07 
Top Width (fL1 17.83 TOP Width ifL1 3 . 1 4  10.14 4.51 
vel T O L ~ I  IFr/sl 5.95 ~ v g  "el. (it/.) 2 . 7 4  6.64 3.52 

Max Chl Dpth IiLI 4.08 H y d r  Depth (it1 0 . 9 1  2.95 1.00 
Conu. Total IcEsl 1613.3 Con" lcfsl 5 9 . 0  1438.0 116.3 
Length WLd. lit1 172.03 Wetted Per. (it) 3 . 6 8  11.10 4.97 
 in cn EI iirr 2243.61 shear ilb/sq it) 0 . 9 6  3.22 1.09 

Alpha 1.14 Stream Power ilb/ft a1 2.64 21.36 3.85 
FrCLn LO66 (it1 4.01 Cum Volume [acre-fL) 0.06 0.17 0.10 
c 8 E LOSS ifri 0.02 cum sa (acresi 0.01 0.05 0.01 

warning:  he energy loss was greater than 1.0 f t  10.3 m). between the current and previous cross 
 his may indicate m e  need for additional sections. 

profile uproirle I 

POB ~ e f r  S L ~  ~ i g h r  sra n o w  area W.P. ~ e r c e n ~  "ydr velocity 
( ~ L I  (ftl icisl isq tti (ftl can" ~eprnitti iftlsi 

LOB 9991.17 9951.00 0.49 0 . 3 6  1.39 0 . 2 2  0 . 2 9  1.35 
~ ~ 

2 LOB 9'1113.00 9 9 8 4 . 8 4  5 . 5 8  1.81 2.01 2 . 5 0  0 . 9 9  3 . 0 8  
1 Chan 9 9 9 4 . 8 4  9446.29 13.19 2 . 5 0  1.59 6.00 1.73 5 . 3 5  

Chin 9996.24 9 9 9 7 . 7 4  72 R 7  3 . 4 5  1.59 In 2 5  2.38 6 . 6 3  -~~~~~ -- ~ ~ ~ ~ ~ -~ 

5 Chan 9 9 9 7 . 7 4  9999.19 3 4 . 2 4  4 . 4 0  1.59 15.35 3.04 7.79 
m a n  9919.19 10000.63 46.36 5.27 1.59 2 0 . 1 9  3 . 6 4  8 . 8 0  
Chan 10000.63 l0002.08 4 0 . 2 2  4 . 8 3  1.58 18.04 3 . 3 3  8 . 3 3  

8 Chan 1000208 10001.53 28.31 3 . 9 2  1.58 12.71 2 . 7 0  7.23 
9 Chan 10003.53 10004 .98  18.09 2 . 9 9  1.58 8.11 2.07 6 . 0 4  
10 ROB 10004.98 10030.54 13.30 1.47 4 . 3 4  1.96 0.87 3 . 8 3  
11 ROB 10030.54 10056.11 
12 ROB 10056.11 10081.67 0.12 0.18 3 . 2 5  0.05 0.06 0.61 

Warning: Divided flow computed for rhis cross-section. 
Warning: The energy loss was greater than 1.0 EL 10.3 ml. between the current and previous craae 

~ection.  his may indicate the need for additional cross sections. 

Profile #profile 2 

LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
"Dan 
m a n  
Chan 
ROB 

W.P. Percent Hydr Velocity 
(Erl Conv De~rhlfrl ifL/sl 
1.67 0.50 0.53 1.59 

warning: m e  energy 106s was grearer than 1.0 ft 10.3 mi. between the current and previous cross 
~ e c ~ i o n .   his may indicate me need for additional crass sections. 

CROSS SECTION 

RIVER: X1 
REACH: Reach 2 RS: 11.209 

FDS of Cline Creek Tn'bnrnries, 
FCD 2005C024, Work Assignment 2 
JE Fuller/Hydull<~gy & Gcunrorpholugy, Inc 





in a "slid subcritical answer, m e  program defaulted LO Critical depth. 

POS left sra ~ i g h r  s t a  PIOW area W.P. percent xydr velocity 
(fri lfti ~ciai lay ft) (fii can" ~ e p m ~ f t i  (ftlsi 

LOB 9987.21 9989.91 1.81 0.?* 1.69 0.81 0 . 6 5  2.45 
2 Chan 9389.91 9392.30 12.04 2.48 2 . 6 5  5.40 1.04 4 . 8 5  
3 Chan 9992.30 9994.69 2 3 . 8 9  3.71 2.45 10.71 1.57 6.37 

Chan 9 9 9 4 . 6 9  9997.08 3 8 . 7 7  5.01 2.45 1 7 . 3 8  2.10 7 .74  
5 Cham 9 9 9 7 . 0 8  9 9 9 9 . d 5  16.26 6 . 2 7  2.45 25.23 2.62 8.98 
6 Chan 9 9 9 9 . 4 6  10001.81 4 9 . 8 0  5.87 2 . 5 0  2 2 . 3 3  2 . 4 6  8.48 

Cham 10001.85 10004.24 2 7 . 7 7  4 .14  2 . 5 0  1 2 . 4 5  1.73 6.72 
8 m a n  10004.24 10006.63 l l 2 L  2 . 4 0  2 . 5 0  5 . 0 3  1 . 0 0  4 . 6 7  
9 ROB 10006.63 10032.51 1 . 4 1  0 . 6 8  2.23 0.65 0.32 2.11 

warning: m e  energy equation could not be balanced ~ i t n i n  m e  speclfled n u d e r  of iterations. ?he 
program used critical depth for the water surface and continued on with the calculations. 

warning;  he energy loss was greater than 1.0 ft (0.3 mi. between the current and previonm crosr 
~ n i s  may lndlcare the need for addrtional crass sections. 

warning: nuring the standard =iep i terat ions ,  when the surface was set equal to critical 
deorn. the calculated water surface came back belaw aegrh.  his indicates that there 
is'nor a valid subcritical answer. The program defaulted Lo crit ical  depth 

CROSS SECTION 

RIVER: XI 
R E E K :  Reach 3 

INPUT 
DeGCription: Junction 1 
Starion Elevation Data 

sta Elev SLa 
9911.538 2241.9999fl.678 
'1987.758 2236.3 9 9 8 7 . 7 6  
10019.86 2236.111002617 
10034.85 2236.2610039.79 
10052.78 22367510055.76 

RS: 0.163 

1 0 0 7 2 . 1 3  0510089.41 .06 

m n k  sta: =eft night Lengths: =eft channel Rlght coeii cant=. Enpan. 
99877610019.86 2 4 9 . 8 2  261.89 269.1 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E D .  zlev lit) 2237.9' ~ ~ e m e n r  =eft OB channel Right 08 
"el ~ e a d  lit1 0.22 ~ r .  n-val. 0 . 0 5 0  0.050 0 . 0 5 2  
W.S. Elev lit1 2237.77 Reach Len. (fLl 249.82 261.89 269.10 

crrt  W . S .  iir) FIOW area (aq ft) 8.71 3 . 4  115.67 
E.G, Slope ~ftlftl 0.006813 area (sY fti 8.71 73.14 115.67 
0 Total icfsl 708.00 Flow (CfSl 11.22 109.62 385.16 
TOP Width (ELI 120.30 TOP width (fti 13.52 32.10 7 4 . 6 8  
Vel Total iiL/sl 2 . 5 8  Aug. "el. (ftlsl 1.52 4.23 3 . 3 3  
Max Chl Dpth (it1 3.09 ~ y d r  ~ e p t h  lftl 0.64 2.28 1.55 
Con" Total lcfsl 8577.5 Conv (CfSI 160.1 3751.1 4666.1 
Length Wtd. lfi) 259.37 Wetted per. lfri 13.61 32.26 75.31 
win cb EI lit1 2 2 3 4 . 6 8  Shear IIbIsq fLi 0.27 0.96 0.65 
Alpha 1.08 Stream Power (IbIiL si 0.41 4.08 2.18 
F I C L ~  LOBS (it1 2.30 cum volume (acre-fri 0.78 1.38 0.60 
C k E Lass Ifti 0.02 Cum SA iacresl 0.71 0.53 0.58 

Warning: The energy 1066  was greater t h a n  1.0 it 10.3 mi. berueen the current and previous crass 
section. This may indicate the need for additional cross sect ions .  

CROSS SECTION OUTPUT prof i le  eprofile z 

E.C.  lev ICLI 2238.91 ~lernent =eft on channel night OB 
"el Head IfLl 0.41 WL. n-Val. 0 . 0 6 0  0.050 0 . 0 5 5  
W.S. E L ~ V  (f~i 2238.51  each =en. ifti 2 4 9 . 8 2  261.89 269.10 
crir W.S. (fti ~ i a w  iirea (sq it) 1 8 . ~ 5  9 6 . 6 3  3 2 . 3 3  
E.G. slope (fili~i o.oosooi area isq it1 18.35 45.61 32.33 
Q Total ICFSI 708.00 Flow ICiijI 48.65 531.90 125.46 
TOP Width (f~i 60.66 Top Width ifti 13.18 32.10 15.38 
vel  oral (f~isi 4.81 ~ v g .  "el. (~TISI 1 . 6 5  5.53 3.88 
mx cnl ~ p e h  I ~ L I  3.82 ~ y d r .  mptn (it1 1.39 3.01 2.10 
C O W .  Total (cfsi 7912.4 Con". (Cis1 543.7 5966.7 1402.1 
Length WLd. Ifti 258.17 Wetted per. (£ti 14.02 32.26 17.72 
Min Ch El (fLi 2234.68 Shear ilblsq ftl 0.65 1.50 0.91 
alpha 1.13 Stream Power ilhlft sl 1.73 8.27 3.54 
~ r c r n  =om= (fti 2 . 5 0  cum volume (acre-ftl 0.56 1.54 0.25 
C 6 E Lo66 (ELI 0.03 Cum Sli  (acres1 0.36 0.53 0.18 

~~arning:  he energy lass was greater than 1.0 it (0.3 mi. hetween m e  current and previous cross 
section.  his may indicate the need for additional cross sections. 

F D S  of Cline Creek TriDuhrvies, 
K D  2005C024, Work A.~.signmnt 2 
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LOB 

Chan 
ROB 
ROB 
ROB 

Left SLa Right Sea 
lit1 IfLi 
9472.52 9987.75 

W.P. Percent Hydr Velocity 
Ifti con" oeprhlfti 1trIe1 

13.51 1.87 0 . 6 4  1.52 

warning:  he energy lose vae greater enan 1 .0  ft 1 0 . 3  ml. between the current and previaua cross 
BeCLion. Thia may indicate the need for additional cross sections. 

Profile itprofile 2 

POB Left SLa Right Sra Blow Area W.P. Percent Hydr Velocity 
lit! lit1 lcfal lsq it1 IfLi Conv DepthlfL! Ifti~l 

1 LOB 9 9 7 2 . 5 2  9 9 8 7 . 7 6  4 8 . 6 1  18.35 14.02 6 . 8 7  1.39 2 . 6 5  
2 ~ h a n  9987.75 9942.35 5 5 . 4 0  11.49 4 . 6 3  7 . 8 2  2.50 4 . 8 2  
3 Cllall 9'192.35 9 9 9 5 . 9 3  7 9 . 2 &  14.24 4.63 11.19 3.10 1 . 5 6  
4 Chan 1 9 9 5 . 9 3  1000152 104.31 16.79 4 . 6 2  14.14 3 . 6 6  6 . 2 2  
5 Chdn lOOOi.52 10005.10 97.4t 16.09 4.60 1 3 . 1 6  3.61 5 . 0 6  
6 Chan 10006.10 10010.5'1 7 9 . 2 1  14.21 4 . 6 1  11.19 3 . 1 0  5 . 5 7  
7 m a n  10010.59 10015.27 6Z.20 12.40 0 . 6 0  8 . 9 3  2 . 7 0  5.10 
8 Chan 10015.27 10019.85 55.06 1 1 . 4 1  4 . 5 9  7.78 2 . 4 9  4.81 
9 ROB 100111.85 10048.27 1 2 5 . 4 6  3 2 . 3 3  1 7 . 7 2  17.72 2.10 3 . 8 8  

Warning: The energy loes wae greater than l o  it 10.3 m!. between t h e  current and previous cross 
section. ?hie may indicate tile need far additional cross nections. 

CROSS SECTION 

RIVER: XI 
REIICH: Reach 3 RS: 0.113 

INPUT 
Description: Private  rive way 
station ~levaiion ~ a ~ a  "urn= 67 

Manning's n Values "urn= 2 
Sea n Val Sra n Val 

9870.051 ,0559896,791 .O? 

Bank SLa: Left Right Lengths: Lett Channel Right Coeff Contr. Expan 
9994561002523 1 5 . 5 4  15.56 11.56 .1 . 3  

~neffecrive n o w  "urn= i 
Sta L Sea R Elev Permanent 
1001810121.12 

CROSS SECTION OUTPUT Profile Uproiile I 

E.D. Elev lit) 2 2 3 5 . 5 6  Element Left DB Channel R i g h t  08 
"el ~ e a d  iiri 0 . b ~  W L .  n - v a l .  0.030 0.030 0.030 
W . S .  Elev Ifti 2235.24 Reach Len. IfL! 15.54 15.55 15.56 
CriL W.S. ifLi 2 2 3 5 . 2 4  Flow Area leq f L !  100 .05  25.48 1 2 . 6 2  
E.D. Slope IfLIiii 0.012053 Area lsq fLi 100.05 25.48 15.91 
O Total ICISi 708.00 Flow ICfsi 541.01 119.89 47.10 
Top Width ifLi 181.26 Top Width lfti 107.67 31.67 01.92 
"el ~otal lftlsi 5.13 AVg. "el. IfLisi 5.41 4.70 3.76 
Max Chl Dpth lit1 1.25 Hydr. Depth Itti 0.93 0.80 0.58 
Con". Total (cis1 6448.8 Con". lcfsi 1927.8 1092.0 429.0 
~ e n g ~ h  wed. lit! 15.55 wetted per.  irri 1 0 1 . 6 9  31.67 21.78 
Man Ch El ifLi 2214.41 Shear Ilblsq tti 0.70 0.61 0.43 
Alpha 0 Stream Power IIbjiL sl 3.78 2.85 1.63 
FI-CLO LOSS IfLi 0.21 Cum Volume (acre-€ti 0.47 1.09 0.20 
C h E LOB# IfLi 0.04 Cum SA 1acreei 0.40 0.34 0.22 

warning:   he energy equation could nor be balanoed within m e  specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculationn. 

warnmg: energy loss was greater than 1.0 fr  10.3 mi. between the current and previous croon 
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section. This may indicate the need for addiLiona1 crass eections. 
warning:  ring the standard srep iteration*, when the assumed warer surface was s e t  equal to critical 

death, the calculated water surface came back below critical &nth.  his indicates that there . . 
is nor a valid subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. m e v  lit1 2236.40 Element ~ e f r  OB channel ~ i g h ~  08 
Ye1 Head i f t i  0.70 W t .  " -Val .  0 . 0 3 0  0 . 0 3 0  ~~~~~~ . . 
W.S. Elev (ELI 2235.70 Reach Len. lftl 11.14 11.56 15.55 
crit W . S .  (it) 2 2 3 5 . 7 0  plow ~ r e a  ISQ it) 66.31 39.91 
B . D .  Slope (ftlfti 0.011916 area isq Etl 66.31 39.91 
Q =oral icfsi 708.00 FIOW ICISI 4 6 2 . 5 0  245.50 
Tap Width (it1 75.23 ~ o p  Width lit1 411.56 31.67 
Yel Total (iL1sl 5 . 6 7  Avg. "el. Iirlsl 6.97 6.15 
wax chi nprn itti 1.76 ~ y d r  ~ e g ~ n  lit1 1.52 1.26 
Con". Total lcfsi 6485.8 Con". Icfsl 4235.8 2248.9 
~engtn wed. (FLI I S S S  wetted per.  lit) 41.27 32.88 
 in cn EI (rrl 2 2 ? 4 . < 1  enear lmlsq it1 1.09 0.90 
upha 1.01 stream power ilblft sl 7.60 5.55 
FrCm LOSF IfLl 0.22 Cum Volume lacre-ftl "2.9 1.13 0.15 
C h E LOSB lfil 0.03 Cum SA lacresl 0.20 0.34 0.13 

warning: ?he enerqv eaua~ian could not be balanced wirnin m e  specrfred number of iterations.  he 
program ;sea-critical depth for the warer surface and continued on wltn the calculations. 

Warning: The energy loss was greater than 1.0 it 10.3 ml, between the current and previous cross 
section. This may indicate the need tor additional cross sections. 

warning; ouring the standard srep iteratlons, when the assumed water surface was s e t  equal to critical 
depth, the calculated water surface came back below critical depth. =his indicates that there 
is a subcritical answer. s he program defaulted LO Critical depth. 

LOB 
LOB 

3 LOB 
4 LOB 
5 LOB 
6 Chan 

Chan 
8 Chan 
9 cnan 
10 Chan 
11 "ha" 
1 7  cnan 

W.P. 
ifrl 
8 . 3 8  

24.84 
2 4 . 8 2  
2 4 . 8 2  
2 4 . 8 2  

4 . 5 2  
4 . 5 2  
4 . 5 2  
4 . 5 2  
4 . 5 2  
4 . 5 2  
1 . 5 2  

Percent Hydr 
Conv Depthifti 
0.10 0.12 
8.68 0 . 6 3  

2 4 . 5 8  1.18 
25.12 1.20 

-- ~~ ~ 

13 ROB 10026.23 10048.00 47.10 12.52 21.78 6.61 0 . 5 8  3.76 
14 ROB 10048.00 10065.28 0.00 3 . 3 2  18.28 0.00 0.18 0.00 
15 ROB 10065.28 10084.56 0.00 0.06 1.87 0.00 0.03 0.00 

warning:  he energy equation could not be balanced wiihrn the specified number of  iteration^.   he 
program used critical depth far m e  water surface and continued on with the calculations. 

warning:  he energy 101;s was greater than 1.0 ft (0.3 m). between the current and previous cross 
This may indica~e the need tor additional crass sections. 

warning: During me standard step ~Lerations, when the assumed warer surface was s e t  equal Lo crikical 
nentn. the calculated warer surface came back below cr i i i ca l  deorh.  his indicates that there ~~.~ . 
ib not a valid subcritical answer. The program defaulted to critical depth 

Profile #profile 2 

PO6 

LOB 
LOB 

3 cnan 
m a n  

5 Chan 
6 Chan 

Chan 
Chan 

area 
1aq fti 
30.70 
31.61 
1.72 
1.69 
5 . 7 1  
5 . 7 6  
5 . 8 0  
5 . 6 9  
5 . 5 4  

warning: m e  energy equation could not be balanced wirnin the specified nvmber of iterations.   he 
orailram "sea critical aenth for the warer surface and continued on with the calculations. 

warning: Tile-energy loss was greater rnen 1.0 tt (0.3 m1, between the current and previous cross 
section. Tnis may indicate m e  need for additional cross sections. 

warnin": mrin. m e  standard area iterations. when the assumed water surface was set eaual to critical 
depm, the ca~culated water surface came back below critical depth.  his indicates that there 
is not a valid subcritical anewer. a he program defaulted to critical depth. 

CROSS SECTION 

RIVER: XI 
R E X H :  Reach 3 RS: 0.110 

9 8 8 8 . 7 8 1  2 2 3 4 . 5 4 9 8 8 9 . 3 1 1  2234,539898,361 2234,239900,671 2 2 3 4 . 2 5 9 9 0 4 . 5 5 1  2214.18 

FDS i,f Cline Creek Tributaries, 
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Manningms n Yaluea nu",= 7 
SLB n V a l  sra n V a l  Sea n V a l  SLa n Val SLa n Val 

9 8 6 8 . 8 4 1  ,039888,781 ,0159928,711 ,059975,271 ,559989.57 . 0 6  
10009.74 .06510031.16 0 4  

~ a n k  S L ~ :  Left Right ~ e n g t b s :  Leer c h a n n e l  ~ i g h r  coefi conrr. ~ x p a n  
9 9 8 9 . 5 7 1 0 0 0 9 . 7 4  136.68 1 4 7 . 1 2  151.14 1 . 3  

CROSS SECTION OUTPUT P ro f i l e  #p ro f i l e  1 

E.O. Elev lfLi 
Vel Head l f t l  
W.S. Elev l f t l  
CriL W.S. i f t l  
E.O. slope i f r / f t l  
Q Total ICfeI 
TOP wid~h i f r i  
"el Total i f r / n i  
  ax chi ~ p ~ h  i f r i  
COIIV. Total i c i a )  
Length Wtd. l f t l  
Min Ch E l  l f i i  
alpha 
Fzcrn Loo= l i t 1  
C & E LUBB l i t 1  

2234.40 Element ~ e i r  OB channel hignt 08 
0 . 8 1  w r . n - v a l .  0 . 0 5 2  0.050 0 . 0 6 5  

2233 .59   each  en, l f t )  1 3 6 . 6 8  1 4 7 . 1 2  113.14 
2233.59 Flow Area is? St1 4 2 . 6 0  70 .06  1.88 

0.014856 Area is0 it, 4 2 . 6 0  70.116 1.88 . .  . 
708.00 Flow i c i s i  135.20 518.05 1 4 . 7 5  
71.63 TOP Width (it)  4 8 . 8 1  20.17 5 .65  

5 . 4 7  ilYg Vel. I i t / a l  3.17 7 . 9 7  2 . 5 1  
5.14 Hydr Depth l i t 1  0 . 8 7  3 . 4 7  0 . 8 8  

i B O B . 8  Conu, lc is l  1 1 0 9 . 2  1 1 7 8 . 6  121.0 
1 4 6 . 1 8  Wetted per, l i t 1  4 9 . 4 8  2 1 . 4 8  6.88 

2 2 2 8 . 4 1  $hear l lb /sq  it1 0 . 8 0  3.02 0 .79  
1 . 4 6  stream power i l b / t t  a )  2.53 2 4 . 0 9  1.99 
2 . 3 7  Culn Volume l a c r e - f t l  0 . 4 4  1 . 0 7  0.19 
0.01 Cum SB. (acres1 0 . 3 7  0.31 0.21 

warning: =he energy equation could not be balanced within the specified number OE iterations. The 
program used critical depth for the warer surface and continued on with me calculatione. 

waminii: ~ivided flow computed far this crass~secrion. 
warning:  he energy losa was greater than 1 . 0  it (0 .3  m). between the current and previous cross 

section.  his may indicate me need for additional cross aecrions. 
warning: ~ u r i n g  t he  standard step iterations, when the assumed water surface was net equal LO critical 

depth, the calculated warer ourface came back below critical depth. This indicates enat there 
ia not a valid subcritical answer. s he program deiaulted to critical depth. 

CROSS SECTION OUTPUT Protile iiprofile 2 

E.C. Elev l f t l  
"el Head l f r i  

Alpha 
Frctn Loee l f t l  
C 6 E LOB0 l f t l  

Element 
WL.  n-val 
Reach  en, I f t i  
n o w  area lsq it1 
Area lsq it1 
Flow ICfBI 
Top Width I t L l  
ave, "el, lEr/sl 
~ydr. ~epth i f r )  
Con", 1cis1 
wetted per, l i t )  
shear i lb laq  i t )  
stream power ilblir s i  
cum volume ( a c r e - i t )  
cum SII 1acres1 

Channel 
0 . 0 5 0  

147.12 
73.17 
71.17 

S l O i S  
20.17 
8.51 
3.63 

4922.5 
21.48 

3 . 4 8  
30.01 
1.11 
0 . 3 3  

warning:  he energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface  and continued an with me caloulations. 

warning: Divided flow computed for this cross-section. 
~arning: m e  energy loas was greater than 1.0 it ( 0 . 3  m ) ,  between the  current  and previous cions 

section. This may indicate the need far addi t ional  cross sections. 
warning: ~vring the standard arep iterations, when m e  assumed water surface  was set equal to critioal 

depth, the calculated warer surface  came back below cri~ical depth. ~ h i o  indicates that there 
is nor a valid subc r i t i c a l  answer. The program defaulted to critical depth. 

Profile #profile 1 

POQ =err sra ~ighr sra ~ l a w  %red W.P. percent ~ y d r  velocity 
i f t i  l i t 1  lcfel isq f t l  l i t 1  con" DepLhlfLl lEr/sl 

1 LOB 9917.13 9 9 1 1 . 2 8  16.34 1 4 . 3 5  lZ.22 7 . 9 6  1.19 3 . 9 3  
2 LOB 4411.28 9 9 6 5 . 4 3  63.11 20.21 2 1 . 2 7  8.91 0.84 3.12 

3 LOB 9965.43 9 9 8 9 . 5 7  15.76 8 . 0 4  12.98 2 . 2 3  0.61 1.96 
4 m a n  9989.57 9992.41 29.34 5.75 3.18 4 . 1 4  1.99 5.10 

m a n  9992.45 9991.13 58.87 9 . 5 9  3.17 9.73 3.33 7.18 
6 m a n  9995.33 9 9 9 8 . 2 2  119.90 13.18 1.06 16.44 4 . 5 7  9.10 

than 9 9 9 8 . 2 2  10001.10 117.50 14.18 2 . 9 9  19.41 4.92 9 . 1 0  
8 Chan 10001.10 10003.98 100.44 11.80 3.03 14.19 4.10 8.51 
9 Chan 10003.98 10006.86 65.33 9.12 3.03 9.23 3.16 1.17 

10 m a n  10006.86 10009.74 36.56 6.44 3.03 5.16 2.23 5 . 6 8  
li ROB 10009.74 10031.69 14.75 5 . 8 8  6 . 8 8  2 . 0 8  0 . 8 8  2.51 

warning:   he energy equation could not be balanced with>" the specified number aE iterations. The 
program used critical depth for the warer surface and continued an with m e  calculatlann. 
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warning; ~ i ~ i d ~ d  tiow computed tar this cross~aecrion. 
warning: The energy loss was grearer than 1.0 it 10.3 mi. between the current and previous cross 

section. This may indicate m e  need for additional cross sections. 
warning: During the standard srep iteration.. "hen Lhe assumed warer suriace was s e t  equal to critical 

depm, tne calculated warer surface came back belaw critical depth. This indicates that there 
1s not a valid subcritical answer. s he program defaulted to critical depm. 

Profile #profile 2 

POS 

LOB 
LOB 
cnan 
man 
Chan 
Chan 
Chan 
than 
Chan 
ROB 

area 
1aq ft) 
12.54 
10.16 
6.19 
10.04 
13.62 
1 4 . 6 3  
12.25 

3 . 5 6  
6 . 8 8  
3.91 

W.P. 
lftl 

15.12 
15.59 
3.18 
3.17 
3 . 0 6  
2.99 
1 . 0 3  
3 . 0 3  
3 . 0 3  
3.81 

warning:  he energy equa~xon could not be balanced within the specified number of irerarions. i he 
program used critical depth for the warer surface and continued on with the calculations. 

warninol; ~ivided flow cornnuked for this cross~secrion. 
warning: me energy loss was greater than 1.0 it (0.3 m ) ,  between ihe current and previous cross 

=ection. ~ h i a  may lndicare the need for additional cross sections. 
warning:  ring the standard srep iterations, when the assumed water surface was set egual to critical 

depm, the calcvla~ed warer surface came back below crirical depth. This indicates that there 
is a valid ~ ~ b ~ ~ i r i ~ a i  answer.  he program defaulted LO critical depth. 

CROSS SECTION 

RIVER: XI 
RFaCH: Reach 3 RS: 0 . 0 8 2  

INPUT 
Descriarian. 

Bank ST*: left Right Lengths: Left Channel Right coeii conrr. Expan 
9986,3310018.05 216.42 181.85 161.31 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev Ifti 
v e l  ~ e a d  (fr] 
W.S. Elev IfLI 
CriL W.S. IfLI 
E.G. Slone lfL/fLI 
Q TOM ~ C L S I  
Top Wldth IfLI 
"el Total , f L / S i  
M ~ X  C ~ I  Dptn ifti 
Con". Total lcfsi 
~ e n a ~ h  Wtd i i ~ i  . . 
~i"-ch ~1 ~frj 2 2 2 4 . 5 9  shear llblsq it) 0.71 2 . 7 8  0.69 
~ l p h a  ~ z n  stream power llblft s) 1.91 22.64 l.81 
Prcin 1066 IfLi 2.71 Cum Volume lacre-ft) 0.36 0.82 0.16 
C h E Loss IfLl 0.06 Cum S l i  lacreal 0.28 0.24 0.16 

warning: m e  energy equation could nor be balanced within the specified number OE iterations. i he 
~romram used critical deorn for the w a ~ e r  surface and continued on with the calculations. . - 

~arning: energy was greater than 1.0 r t  10.3 mi. between the current and previous cross 
~ec~ion.  his may indicate m e  need ear additional cross sections. 

warninol: ~urinm m e  standard stea iterations, when the assumed warer sureace was set eaual to critical 
depth: the calculated &ier surfacecame back below critical depth. This indjcaies that there 
is a ".lid subcritical answer. s he program defaulted LO criricai depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev IFLI 
"el Head Ifti 
W . S .  EleY IfLI 
CriL W.S. lfil 
E.G. Slope ItiIiLl 
Q Total (CIS1 
Top Width IfLi 
Vel Total IfLIrl 
Max Chl DoLh l f L i  

Element 
W t .  "-Val. 
RePCh Len. lft) 
n o w  ~ r e a  isq frl 
Area lsq it1 
Flow (cis1 
Top Width lit! 
avg. "el. IftIS! 
xydr. Depth irr) 
Con". lcfsl 
Wetted per .  (fri 
Shear IIbIsq it! 
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alpha 1.25 stream power (Ib/it si 1 . 8 3  14.21 1.82 
F ~ C L ~  LOBS (it) 2.82 cum volume (acre~fr) 0.2, 0 . 8 4  0.12 
C & E LOSS (EL1 0.02 cum ~a (acreai 0.12 0.24 0.09 

warnin-: w he enerav eouarian could nor be balanoed within the soeciiied number ai iterations.  he -. . 
program used critical depth for the warer surface and continued on with the calculations 

warning: m e  cross section had to be extended vertically during the critical deprn calculations. 
~arnina: m e  enerav loss was arearer than 1.0 it 10.3 m i .  between me current and oreviaus cross -. 

section.  his may indioate m e  need far additional cross sections. 
warning: During the atandard step iterai1ona. when the assumed water surtace was s e t  equal LO critical 

depth, the calculaLed water sureace came back below critical depth. This indicates that there 
is not a valid subcriiical answer.  he program defaulted to critical depth. 

warning: The paraboll" search method failed to converge on critical depth. The program Will t r y  the 
crosc; section slice/secanr method to find critical depth. 

LOB 
2 Chan 

Chan 

W.P. 
(ELI 

11.41 
4.57 
4.67 
4 . 6 5  
1.51 
4 . 5 7  
4 . 5 7  
1.17 

11,lO 
9 .0 ,  

warning:  he energy equation could not be balanced within t i le  specified number of iterations. i he 
program ueed critical depth for the warer aurface and continued on with the calcularians. 

Warning: The energy loas waa greater t h a n  1.0 ft 10.3 mi, between the current and previous cross 
nec~ion.  his may indicate the need for additional crass necrians. 

warning: ~uring the standard step iterations, when the assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical depth. ~ h i n  indicate0 that there 
is not a valid subcritical answer. =he program defaulted to orirical depth. 

Profile #profile 2 

P O L ~  ~ e i r  ~ r a  ~ighr S L ~  m a w  area W.P. ~el-cent ~ y d r  velocity 
Ifti ifti IcEni ( s q  frl I E L ~  con" oegtn~rti (fr/si 

1 LOB 9973.21 9986.11 22.81 8.41 11.50 3.22 0.74 2.71 
Chan 
m a n  
Chan 
Chan 
Cham 
man 
cnan 
ROB 
ROB 

Warning: The energy equation could not be baianoed within the specified number of iteratione. The 
program used critioa, depth for Lhe wiiter Burface and continued on with the calculations. 

warning: The cross section had Lo he extended vertically during the critical depth calculaiione. 
warning: The energy loss wilo greater m a n  1.0 f L  10.3 mi. between the current and previovs cross 

section. =his may indicate the need for additional croee secrione. 
warnina: nurim the standard B L ~ D  iterations, when the assumed water surface wan s e t  eoual to orirical 

deptil, Lbe calculated warer surface came back below critical depth. This indicates that there 
ia not a valid suboritical answer. m e  program defaulted to critical depth. 

Warning: The parabolic search method failed Lo oonverge on critical depth. The program will try the 
cross section nlice/oecan~ metnod LO find critioill depth. 

CROSS SECTION 

RIVER: X 1  
REIICH: Reach 3 RS: 0.048 

INPUT 
D~SCL-IBL~O~: 18th street 

CROSS SECTION OUTPUT Profile #profile 1 

E.G. slev ifti 2225.19 Element ~ e i r  08 channel night 08 
Vel Head Ifti 0.76 W L . n - V a l .  0.025 0.035 0.060 
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crass section slice/secant metnod LO find critical depth. 

CROSS SECTION 

RTVER: X 1  
REACH: Reach 3 BS: 0.040 

INPUT 

10095.54 2227.17 

wanning7a n Values mum= 
sea n val Sra n val sra n val S L ~  n val sea n va l  

9 9 3 4 . 5 5 7  0 5 9 9 4 ' 1 . 4 4 7  .05V'111.677 ,04510006.73 ,02510079.99 .06 

~ a n k  Sra:  Left  Right ~engtha: ~ e f ~  channel ~ight coeif contr. ~ x p a n ,  
9991.6810006.73 131.49 1 3 0 . 3 6  129.7 . 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev lit1 
"el Head ItLl 
W.S. Elev ifti 
crit W . S .  iir) 
E.D. slope iir/itl 
0 Total icini 
TOP width lit) 
vel Total iir/sl 
  ax CN Dprn lit1 
con". Total icisl 
Length WLd, lit1 
 in cn EI irti 

Element 
W L ,  "~"al. 
ReaOh Len. (it1 
Piow area isq fL1 
Area isq fLl 
Flow ICF61 

Channel 
0.045 

110.15 
d6.68 
4 6 . 6 8  
351.69 
15.05 
7.53 
3.10 

3207.8 
15.55 

2 . 2 5  
15.97 

0 . 4 2  
0.06 

warning:  he energy laas was greater than 1.0 f t  (0.3 mi. hetween the current and previous croes 
section. =his may indicate m e  need for additional CTOSS B ~ C L ~ O ~ S .  

warning: ~uring the standard step iterations, when the assumed water surface wan net equal to critical 
depth, me calculated auriace came back below crr~ical depth.  his indicetee that there 
is not a valid subcritical answer. s he program defiiulred to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev itL1 2224.78 Element Left OB Channel Right 08 
Vel Head iftl 1.02 WL. " - V a l .  0.050 0 . 0 4 5  0.025 
W.S. EleY lit1 2221.76 Reach Len. IfLl 111.49 3 . 3  129.70 
crir W.S. iir) 2223.76 FLOW ~ r e a  isq ftl 16.66 46.81 27.54 
E.C. Slope iiL/£tl 0.014946 Area isq fLi 16.55 46.81 27.54 
a mta1 icrsi 7 0 8 . 0 0  FLOW icfsi 81.57 133.91 2 3 2 . 5 2  
Top Width ifLl 4 4 . 6  Top WldLh ifti 8.87 15.05 20.69 
vel ~ a t a l  iir/sl 7.78 ~ v g .  " e l .  1fti.l 4.90 8.42 8 . 4 1  
 ax chi npth ifti 4 . 1 1  war .  ~eptn ifti 1.88 3.11 1.33 
con".  oral icfsi 1791.3 con". icfsi 6 6 7 . 2  3222.1 1902.0 
~ength W L ~ .  iirl 130.15 wetted per.  ifti 10.64 15.55 21.98 
Min Ch El ifti 2213.65 Shear ilb/sq fLi 1.46 2.81 1.17 
alpha 1.08 Stream Power lIb/tL sl 7.15 21.61 ' 1 . 8 7  
FrcLn Lose IELl 1.74 Cum Volume lacre-fLi 0.20 0.42 0.08 
c h E ~ o s s  iiri 0.05 cum SR (acres1 0.09 0.06 0.04 

warning: The energy equation could not be balanced WiLhL" Lhe specified number of iLeraLione. The 
~iograrn selected the warer surface that had the least amount of error be~ween computed and 

warning: m e  crosa section had to be extended vertically during the critical depth calcula~ionn. 
warning:  he enerq~ lass wan qrearer rnan 1.0 f r  10.3 mi, between the current and previous oroas -~ 

section. m i s  may indicate the need for addl~iona~ cross 
warning: nuring the standard step irerationa, when the assumed warer surface was set equal to critical 

denth, the calculated warer snriaoe oame back below critical deDth. This indicazen that there 
ie.mt a subcritical answer. m e  program defaulted to critical depm. 

warning:  he parabolic search method failed to converge an critical depth. m e  program will try the 
cross secrian slice/secanr method to find critical depth. 

Profile *profile 1 

POB Left S t a  Right SLa Flow area W.P. Percent Hydr VeloOiLy 
ifti ifrl icfs~ 1eq ftl lit1 can" Oepthiftl iit/si 

LOB 9 9 5 7 . 4 1  9468.83 1.34 1.66 8 . 2 1  0 . 2 2  0.20 0.93 
LOB 
LOB 
Chan 
cnan 
Cilan 
Chan 

FDS of Cline Cmek Trihuhirier, 



warning: =he energy 106s was greater than 1.0 ft 10.3 m). herween the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: mring the standard step iterations, wnen me assumed waier surface was s e t  equal to critical 
aepm, the calculated waier surface came back below criircal depm. This indicates that there 
is not a valid subcritical answer. m e  program detaulted to critical depth. 

Protile #proille Z 

POS ~ e f r  sea night sra m o w  ~ r e a  W.P. percent ~ y d r  
iff1 IfLl (cia1 1sq i t 1  (ftl Conv Depth(fi1 

1 LOB 9980.26 9991.68 81 .57  15.66 10.64 11.52 1 . 8 8  
Cham '1441.68 9993.83 31.44 5.26 2 . 2 0  1.29 2 . 4 5  

3 Cham 9'193.83 9 9 9 5 . 9 8  49.93 6.26 2 . 2 0  7 . 0 5  2.91 
m a n  9995.98 9998.13 6 4 . 2 1  7 . 2 8  2 . 2 0  9.07 3.39 
m a n  9998.13 10000.28 80.48 8.38 2.23 11.37 3.90 

6 m a n  10000.28 10002.43 7 2 . 7 6  7.91 2 . 2 4  10.28 1.68 
7 Chan l0002.43 10004.58 5 2 . 8 0  6 . 5 2  2 . 2 4  7 .46  3 . 0 3  
8 Cham 10004.58 10006.73 3 6 . 2 8  5 . 2 0  2 . 2 3  5.12 2 . 4 2  
9 ROB 10006.73 10024.44 2 0 8 . 9 0  2 3 . 9 5  17.90 2 9 . 5 1  1.35 
10 ROB 1 0 0 2 4 . 4 9  10042.25 23.61 3.59 4 . 0 8  3 . 3 4  1.22 

warning:  he energy equation could not he balanced within the specified nvmber of iterations.  he 
program s e ~ e c ~ e d  the warer surface that had the least amount of error between computed and 
assumed values. 

warning:  he cross aecrion had to be extended vertically during the critical depth calcularioni;. 
warning: energy lass was greater than 1.0 it 10.3 m ) .  between m e  current and previous cross 

section. ~ h i a  may indicate the need for additional cross sections. 
warning: During the standard arep iterations, wnen the assumed waier suriace was s e t  equal Lo critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

warning: me parabolic search method failed LO converge on criticill depm. ~ n e  program w i n  cry  the 
cross ae~tion e1icelaecant method LO find critical depth. 

CROSS SECTION 

RIVER: X 1  
REACH: Reach 3 RS: 0.015 

INPUT 
Description: Confluence with Tributary X2 
station Blevation ~ a r a  num= 50 

Manning,e n values nu",= 3 
S L ~  n v a l  era n ve.1 sra n val 

1185'1.428 . 0 5  9987.31 .04510011.78 ,065 

~ a n k  S L ~ ;  Left night ~ e n g ~ h s :  Leer channel night coeii conrr. ~ x p a n .  
9987351001178 0 0 0 1 .3 

CROSS SBCTION OUTPUT Profile #profile I 

E . D .  EleY (it1 
vel ~ e a d  (fr) 
W.S.  Elev 1ftl 
wit W . S .  1ftI 
E.G. Slope 1ILlIL1 
D Total (cis1 
 on width i i r i  
vei  oral iitisr 
  ax CBL Dpin (fri 
Con" Total Icfsl 
Length W L ~ .  (it) 
Min Ch El 1fil 

WL. "-Val. 
 each  en, (it) 
Flow Area 1sg f t l  
.area 1sq it) 
Flow (cis1 

Channel 

warnincl:  he enerov eouarian could not he balanced within the soeciiied number of iterations. i he -. . 

0 program used critical depth for the water surface and conkinved on with the calculations. 
warning: Divided flow computed for this cross~aecrion. 
warning: The energy loss was greater than 1.0 it 10.3 rn) .  between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warninil: Durina the standard sreo iterations. when the assumed warer surface was set eaual to critical 

depm; m e  caiculaiea Grer sureace came back below critical aeprn. mi, indicates that there 

FDS ,,fCline Creek Tvibutaries, 
FCD 2005C024, Work Assixnment 2 
JE Fu/ler/FIydolr,gy & Geonro~phology, Inc. 



i a  not a valiu rubcritical answer. r he program defaulted io critical depm. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev Ifti 2222.31 Element Left 08 Challnel Right 08 
"el ~ e a d  ifri 0 . 8 5  wr. n-"a=. 0.050 0.045 0 . 0 6 5  
W . S .   lev iiri 
crit " . a ,  Ifti 
E.D. mope iirliti 
0 Total icfsi 
TOP Width iiri 
"el Total iitls) 
wax chi Dprh ifr) 
Con". Total lcfs) 
Length "td, lit) 
 in cn EI ifti 
aloha 

Reach  en, liri 
Plow area isq tLi 

cum volume iacreliri 
cum Sh iacresi 

warning:  he energy equation could nor be balanced within the specified numer of i~era~ions.   he 
program uaed crirlcal depth for the warer surface and conLlnued on with the calculaLione. 

Warning: Divided flow coinputed tor this cross-section. 
warnine: m e  enerav lose was areater than 1.0 EL 10.3 mi, hetween the ourrent and orevious cross .. 

section. m i s  may indicate me need for aaai~ional 
warning: ~uring the standard step iterations, when the assumed water surface wao set equal to critical 

death. Lhe calculated water auriace came hack below critical deoth. This indicatee that there 
is nor a valia Euhcritical answer. The program defaulted Lo critical depth. 

Profile #profile I 

POE 

LOB 
LOB 
LOB 
108 
LOB 
cnan 
Chan 
Chan 
Chan 
m a n  
Chan 

W.P. 
lit1 

l O l 8  
11.06 
17.71 
10.94 
21.73 
3.59 
3.59 
1.50 
1.56 
3.56 
1.55 

12 Chan 10008.24 iOOll.78 4 5 . 7 0  8.04 3.56 5.60 1.30 5.81 
13 ROB 10011.78 10018.30 20.31 8 . 2 5  5 . 6 6  2 . 8 7  1.27 2 . 1 6  
1 4  ROB 10018.30 10024.81 0.6g 0.76 2 . 7 2  0.10 0.28 0.91 

warning:  he energy equation could nor be balanced within the specified number of iterations.   he 
program used critical depth for the warer surface and continued on with the calcu~ations. 

warning: ~ivided flaw computed for rnia cross-seciion. 
warning; The energy loss was greater khan 1.0 fL 10.3 mi, between the current and prevrous crona 

section. Tnia may indica~e m e  need for additional cross sections. 
warnina: ~urino the standard oreo irerationo, when the assunled water surfilce was B ~ L  eoual to critical 

depth, the calculated warer surface oeme back below critical depth. Tnia indicatee that rnere 
is nor a valid subcritical answer.  he program defaulted LO critical depth. 

Pos Left Sea Right Sta Flow Area W Percent Hydr Velocity 
Ifti Ifti lcfei 1.q fLl Ifti Conv Depthlit) Ittlsl 

LOB 9910.60 9916.18 13.40 7.04 14.01 1.89 0 . 5 1  1.90 
2 LOB 9936.18 9961.77 1.59 1.72 10.23 0.22 0 . 1 7  0.92 
I LOB 9961.77 9987.15 42.17 1 7 . 8 5  2 5 . 7 1  5.96 0.70 2.36 
4 Chan 9987.35 9990.84 51.59 8 . 1 4  1 . 5 9  7 . 2 9  2.39 6.18 
5 Chan 9940.84 9994.33 85.54 11.30 1 . 5 9  12.08 3 . 2 4  7 . 5 7  
6 m a n  9994.33 9 9 9 7 . 8 2  126.47 1 4 . 3 0  3.60 17.86 4 . 1 0  8 . 8 5  

9497.82 10001.31 1 1 9 . 0 4  15.07 3.56 19.64 1.32 9.23 

Warninm: The enerov emuation could not be balanced within the o~ecified number of iteratione. The .. . 
program used critical deprh for the water surface and continued on with the calculations. 

Warning: Divided flow CompuLed for thin orose-neotion. 
warninu: ~ n e  enerov loss was mrea~er m a n  1.0 fr  10.3 mi. between the current and orevious croea -. 

aecrion. This may indicate the need for additional cross BecLione. 
Warnmg: During the standard step itezationo, when the aooumed warer surface wan s e t  equal ro critical 

depth, the calculated water  surface came back below critical depth. This indicates that there 
is not a "iilid subcricical anewer. The program defaulted Lo critical depth. 

CROSS SECTION 

RIVER: XZ 
REACH: Reach I RS: 1.028 

INPUT 
DeRCripLion: 
Station Elevation Data "urn- 15 

S L ~  zlev sra  lev sra =lev sra  lev S L ~   lev 

F D S  ,of Cli,re C~.eek Tribrrhrries. 
F C D  " 2 0 ~ ~ 0 2 4 ,  Work Arsi~nnten! 2 
JE Fuller/Ifydr~~logy & & ~ e < ~ n l ~ ~ p ~ l ~ / < l g > ' ,  hrc 



Manningms n Values nu",- 
6ta n va l  sra n "a1 sra n val 

9939.98 ,065 9 4  ,0551000848 0 6 5  

nank sea:  eft Right Lengths: Leir channel Right coeei canrr .  ~ x p a n  
99'1410008.48 5 8 . 2 1  7 2 . 0 7  7 3 . 7 5  . 1 . Z  

CROSS SECTION OUTPUT Profile #Profile 1 

E.D. nlev (ft) 2431.19 ~lernenr ~ e f i  OB channel Right OB 
"el Head Iftl 0 . 6 3  Wt. "-Val. 0.055 0.055 0.065 
W.S. Elev ( € t i  2 4 3 0 . 5 6  Reach Len. (it) 68.25 72.07 73.75 

Crit W . S .  ( F L i  2430.56 Flow Area isq it) 28.51 34.56 11.63 

E.D. slope (ftifti 0.024500 area isq ftl 2 8 . 5 1  1 4 . 5 5  11.63 
0 Total (cfs l  390.00 Flow (CIS) 92.83 2 5 8 . 5 7  3 8 . 6 0  
TOP width  (fti 60.11 TOP width i f r )  32.74 14.48 12.88 
vel Total (fL/s) 5.22 livg. Vel. (Erlsi 3.26 7.48 3.32 
  ax ~ h l  Dprh i f t i  2.95 Hydr. Depth (it1 0 . 8 1  2.39 0.90 

mnv. Total (cis1 2491.6 Con" (cis) 593.1 1652.0 2 4 5 . 5  
length Wtd. (it) 71.69 wetted per .  (it) 32.81 14.68 13.01 
  in ~h ~l lit) 2427.60 shear ilblsq £ti 1.33 1.60 1.37 
Alpha 1.49 Stream Power ilblft sl 4.32 26.94 4.54 
P ~ C L ~  LOSS (it) 1.84 cum volume (acre-fri 2.27 5.16 1.37 
C b E L O I S  (it) 0.02 Cum Sb (acres1 2.77 2 . 5 7  1.90 

Warning: The energy equation could nor be balanced within the ~pecified number ot irerarions. The 
program used critical depth for the warer surfilce and continued on with the calculations. 

warning: m e  energy losa was greater than 1.0 it 10.3 m i .  between m e  currenr and previous cross 
section.  his may indicate me need for additional cross sections. 

warning: ovring the standard step iterations, when the assumed surface was set equal to critical 
depth, the calculated warer surface came hack below cri~lcal depth.  his indicates that there 
im nor a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT PiOille #profile 2 

E.C. Elev (fti 2431.14 Element Left OB Channel Right 08 e "el Head (fti 0 . 6 3  W t .  "-Val. 0.065 0 . 0 5 5  0.061 
W . S .  EleV (fil 2430.56 Reach Len. (it) 68.21 72.07 71.75 

CriL W.S. IfLl 2430.56 Flow Area (sq Etl 28.51 34.55 11.63 

E.G. slope (itlit) 0.024500 ~ r e a  (sq it1 28.51 34.56 11.63 
O Total (cis1 390.00 Flow (cis) 9 2 . 8 3  2 5 8 . 5 7  3 8 . 6 0  
TOP width (it1 60.11 ~ o p  widih ifti 32.74 14.48 12.88 

vel =oral iitlsi 5 . 2 2  w g .  "el. iirlsi 3.26 7.48 3 . 3 2  
 ax chi ~ p i h  (it1 2.35 ~ y d r  ~eprn ifti 0 . 8 7  2.39 0.90 
con".  oral icisi 2491.6 canv (cis1 193.1 1652.0 246.6 
~ e n g ~ h  Wtd.  it) 71.69 wetted per .  (tri 32.85 1 4 . 6 8  13.01 
  in ch EI i f t i  2 4 2 1 . 6 0  Shear ilblsq i t 1  1 . 2 3  3.60 1.37 

alpha 1 . 9  SLream Power ilblft e l  4.32 26.94 4.54 

rrcrn LOBS i f t i  1.86 cum volume (acre-ft) 1.30 5.31 1.06 

C 6 E LOSS ( f L 1  0.02 Cum S l i  (acres) 1.08 2 . 5 7  1.05 

xarning; me energy equation could not be balanced ~itnin the specified number of iterations. i he 
program used critical depth for the warer surface and continued on with Lhe calculations. 

warning: The energy 1066 was greater than 1.0 ft ( 0 . 3  mi. between the current and previous Cl066 
This may mdicate the need for addrt~onal crass sections. 

warning: mring the standard step iterations, when the assumed water surface was set equal to critical 
depth, me calculated warer surface came back below critical depth.  his indicates rnar there 
is not a valid subcritical answer. Tbe program defaulted to critical depth. 

Profile #profile 1 

POS ~ e i t  s t a  ~ i g h ~  sra FIOW area w . .  percent ~ y a r  
i f r )  ( £ t i  (cis) isq fti (£ti con" ~eprhifri 

LOB 9 9 5 0 . 7 8  9961.59 0.00 0.00 0 . 3 3  0.00 0.01 

2 LOB 9 9 6 1 . 5 9  9 9 7 2 . 3 9  7.11 4.16 10.81 1.82 0.39 
1 LOB 4972.39 9983.20 3 4 . 0 2  10.65 10.83 8 . 7 2  0.99 
4 LOB 9983 .20  999d.00 11.69 13.70 10.85 13.25 1.27 

5 m a n  9994.00 9996.07 26.25 4.06 2.12 6.73 1.97 
 ban 9996.07 9998.14 37.38 5 .02  2.12 9 . 5 8  2.43 
cnan 9998.14 10000.21 4 7 . 9 4  5.81 2.10 12.29 2.81 

8 Cham 10000.21 10002.27 47.57 5.77 2.09 12.20 2 . 7 9  

9 Cham 10002.27 1 0 0 0 4 . 3 4  4 0 . 0 0  5 . 2 0  2 . 0 9  10.26 2.51 

10 Cham 10004.34 10006.41 3 2 . 9 7  4.63 2 . 0 9  8 .45  2.24 

>I Chan 10006.41 10008.48 26.48 4.06 2.09 6.79 1.96 

12 ROB 10008.48 10021.33 38.59 11.63 12.98 9 . 9 0  0.90 

~arning:  he energy equation could nor be balanced within the specified number of iterations.   he 
program used critical depth far m e  warer surface and continued on with the calculations. 

warning:  he energy loss was greater than 2.0 it (0.3 m ) .  between ihe current and previous crass 
mi. may indicate the need for additional cross sections. 

warning: ouring the standard step iterations, when m e  assumed water surface was s e t  equal to critical 
depth, the calculated water suriace came back below critical depth. This indlcares that there 
is nor a "elid subcrirical answer. The program defaulted to critical depth. 

Profile #profile 2 

FDS of Cline Creek Tributuries. 



Po8 Left Sra Right Sta  Flow Area W .  Percent Hydr Velocity 
i f t i  I f t i  ic fs i  ieq f t 1  i f t i  con" DeprhlErl i f ~ l s i  

LOB 9950 .78  9951.59 0.00 0.00 0 . 2 3  0.00 0.01 0.17 
LOB 9561.59 0 9 7 2 . 3 9  7.11 4.16 10.83 1.82 0.39 1.71 

3 LOB 9472.39 9983.20 34.02 10.65 10.81 8 . 7 2  0 . 9 5  3.20 
4 LOB 9981.20 4944.00 11.69 13.70 10.85 13.25 1.27 3.77 
5 Cilan 9934.00 9196.07 2 6 . 2 5  4.06 2.12 5 . 7 3  1.97 6.46 
6 Cllacl 9 9 9 6 . 0 7  9998.14 3 7 . 3 8  5.02 2.12 9 . 5 8  2 . 4 3  7.45 

Chan 9998.14 10000.21 47.44 5.81 2.10 12.29 1 . 8 1  8.25 
8 Chan 10000.2l 10002.27 4 7 . 5 7  5.77 2.09 12.20 2 . 7 9  8 . 2 4  
9 m a n  10002.27 10004.34 4 0 . 0 0  5 . 2 0  2.011 10.25 2.51 7.69 
10 Chan 10004.34 10006.61 3 2 . 9 7  4.63 2 . 0 9  8 . 4 5  2.24 7 . 1 2  
I1 ~ h a n  10006.41 10008.48 2 6 . 4 8  4 . 0 6  2.09 5 . 7 9  1.96 6.52 
I2 ROB 10008.48 10021.31 3 8 . 5 9  11.63 12.98 3.90 0.90 3 . 3 2  

Warning: The energy equation could not be baliinoed within the specified number of iterations. The 
program used critical depth for the wilier nuriace and con~inued on with the calculations. 

Warning: The energy lonn was greater than 1.0 f L  10.1 m i .  between the current  and previoua croes 
section. ~ h i r  may indicate the need for additional croes aecrione. 

warning: nuring the arandard step iteratione, when me assumed warer euriace was aer equal LO critical 
depth, the calculated w a ~ e r  surface came back below critical depth. ~ h i n  indicates that there 
is not a valid subcritical answer. m e  program defaulted ra critical depth. 

CROSS SECTION 

RIVER: P2 
REIICX: Reach 1 RS: 1.014 

INPUT 
Description: 
station zlevaiion i)ata nun!= 31 

S L ~   lev Sra  lev ~ r a   lev S L ~  g lev  s t a  
9945.607 2432.019947.107 2 4 3 1 , 7 1 9 9 4 7 , 9 9 7  2431.539951.857 2410,619954,827 
91171.357 2 4 2 7 . 8 9 9 7 5 . 8 8 7  2 4 2 7 . 1 6 9 9 7 9 . 2 0 7  2426.5791180.447 2 4 2 6 4 9 9 8 7 . 4 4 7  
9990.297 2426,069991,197 24233.39 9 9 9 3 , 6 2 4 2 3 , 3 8 9 9 9 ' 1 8 , 6 4 7  2 4 2 2 2 3 1 0 0 0 4 . 3 8  
10007.03 2422.391001061 24231710013.05 2 4 2 3 . 1  10011.2 2424.11100l7.83 
10020.5'2 2424.1110023.98 2 4 2 4 0 4 1 0 0 2 7 9 3  24219110035.36 2126.6510041.06 
10041.92 2 0 2 7 . 4 8 1 0 0 4 6 . 4 1  2427.911004816 2 4 2 8 0 7 1 0 0 5 7 7 2  24288710061.17 
10071.5 2424.96 

Manning8e n values "urn= 3 
SLa n V a l  Sra n Val sra n Val 

9911.607 , 0 6 5  9993.6 ,0551001305 0 6 5  

~ a n k  sra:  eft night ~ e n g ~ h s :  Leir channel Right coeii conzr. ~ x p a n .  
9993.610013.05 125.78 108.14 90.6 .I 3 

CROSS SECTION OUTPUT P ro f i l e  #profile 1 

E.C. Elev I f t i  2 4 2 5 . 1 3  Element Left OB Channel Riaht OB 
Vel Head l i t 1  
W.S. E l e v  IfLi 
Crii W.S. lfL1 
E.C. Slope lfL/fLl 
Q Total ( c i s )  
TOP width ~ f t i  
"el Total I f t l81  
Max Chl  Dpth l t t l  
Con". Total icfnl 
Length WLd. f f t l  
  in cn EI I t r l  

warning: n > e  energy equation could nor be balanced within the speoiiied numher of iteratione. i he 
program used critical depth for the warer surface and continued on with the oaloularions. 

warning: The energy loss wan greater than 1 . 0  it 10.3 r n l ,  between the current and previous croee 
aeciion.  his may indicate the need f o r  additional oross sections. 

warning: ~uring the standard step iterations, when the assumed water surface wae set  equal to critical 
dell*, the calculated warer nurface came back below c r i t i c a l  denrh. This indicates that there 
i o ~ n o t  a valid subcriLical answer. The program defaulted to c;lticai depth 

CROSS SECTION OUTPUT Pro f i l e  #p ro f i l e  2 

E . D .  Elev IfLi 
Vel Head IfLl 
W.S. Elev IfLl 
CrrL W.S. IfLl 
E.C. Slope IfLifLI 
Q Total ( c i s )  
Top Width IfLI 
Ye1 Total l f t / a l  
 ax cm Dptn I ~ T I  
Con". Total fcfs l  

2 4 2 5 . 7 3  Element 
0.79 W t ,  "-Val. 

2 1 2 1 . 9 4  Reach Len. IfLi 
2424.VI F l o w  Area lsq fL1 

0.026881 Area lsq fL1 
390 .00  Flow ICfBi 
a l l 0  Tap Width l i t 1  

6 . 3 5  iivg Vel. lfL/ai 
2 . 7 1  Xydr. Depth IfLl 

2378 .6  Conv. lc fs l  
L e ~ l g L h  WLd. IfLl 107.69 Wetted per. lfki 6 . 8 0  19.72 11.17 
Mi" Ch E l  l f t l  2422.23 Shear IIbIsq fLi 1 . 3 5  3 . 7 6  1 . 3 0  
alpha 1.26 Stream Power l l b / f r  s l  4 . 3 6  28.51 +,L3 
rrctn LOBS i f r i  3 . 1 2  ~ ~ r n v o l u m e  lacre-f r i  1.27 1.29 1.04 
c h E LOBE i f r i  0.02 cum SA (acres)  1.05 2 . 5 4  1.04 

FDS ,,fCIine Cwek Tributrrries. 



warning: The energy equation could not be balanced within the specitled number Of iterations. The 
program used critical depth far the warer surface and continued on with the calculations. 

warning: m e  energy loss was greater than 1.0 ft 10.3 mi. between me current and prevzous cross 
~ection.  his )nay indicate m e  need for additional cross sections. 

warning: ~uring tne standard step iterations, when the assumed water surface was s e t  equal to critical 
depth, the calculated warer surface came back helow crit~cal depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

left a t a  night S L ~  
l f t l  l f t l  
9 9 8 4 . 0 0  9993.60 

W.P. ~ e r c e n ~  ~ y d r  velocity 
l f t l  Con" DepthiEt)  i i i / a l  
6 .80  4.52 0 . 8 2  3.24 
2 . 8 5  8 . 6 7  1.87 6 . 4 9  
2 . 8 6  14.07 2 . 5 0  7 . 8 9  
2.78 11.95 2 . 6 7  8 . 3 1  
2 . 7 8  11.38 2 . 6 2  8.21 
2 . 7 9  14.79 2.16 8.11 
2 . 8 5  10.82 2 . 1 4  7.10 
2 . 8 4  6.21 1 . 5 3  5.70 

11.75 8 . 9 9  0.90 3 . 3 2  
1 . 4 2  0.57 0.37 1.81 

Chan 
Chan 
cnan 
Cham 
ROB 
ROB 

warning: me energy equation could nor be balanced ~irnin m e  specified number of iterations. i he 
program used critical depth far the water surlace and continued an with the calculations. 

warning: =he energy loss was greater than 1.0 t r  10.3 mi. between the current and  previous cross 
BeCrion. mis may indicate the need for additional cross sections. 

warning:  ring the standard step iterations, when the assumed wnrer suriace war, s e t  equal t o  critical 
deorh. the calculated wafer surface came back below critical deDth. This indicates Lhai there 
is'nor a valia subcrrrical answer. =he program defaulted LO cr i t i ca l  depth 

PO9 

LOB 
Chan 
cnan 
Chan 
Chan 
cnan 
cnan 
cnan 
ROB 
ROB 

left SLa Right Sta 
r f t i  i ir ,  

W.P. Percent Hydr Velocity 
(it1 Con" DepihlfLl lfL/sl 
6 .80  4.51 0 .82  3.24 
2 . 8 5  8 . 6 7  1.87 6 . 4 9  
2 . 8 4  14.07 2.50 7 . 8 9  

warning: m e  energy equation could not be balanced wirnrn the specified number ai iterations. 
program used critical depth for m e  water surface and continued on with m e  calculationl;. 

warning:  he energy loas wae greater inan 1.0 it 10.3 m ~ .  between m e  current and previous cross 
~eciion. This may indicate the need f o r  additional cross sections. 

warning: ~uring the standard step irerariona, when the assumed warer sureace was set equal to critical 
depth, m e  calculated warer suriace came back below critical depth.  his indicates that there 
is nor a valid subcritical answer. The program defaulted to critlcal depth. 

CROSS SECTION 

AIVBR: XZ 
REIICH: Reach 1 RS: 0.944 

INPrn 

CROSS SECTION OUTPUT Profile #profile 1 

Element Channel Right OB 
0 . 0 6 5  

1 2 0 . 6 4  
2 . 0 2  

"el Head IfLi 0.96 
W . S .  Elev I F L I  2 4 1 9 . 2 4  
crir W.S. i f t i  2419.24 

WL. "~Val. 
~ e a ~ h  =en. ( i r i  
PIOW iirea irq r r i  
Area 1sq it1 
Plow I C i S I  

TOP Width ( i t )  
A"% "el ,itis, 
Hydr. Depth l i t 1  
Con". 1cis1 
Wetted P e r .  (it1 
Shear 1lb/sq fL1 
stream Power 1lb/fL 
cum volume (acie.fr 

E.C. slope 1f t / f r i  0031269 
Q  oral ~ c f s i  390.00 
Top Width IfLi 30.02 
"el Total l f t / s i  7.13 
Max C h l  Dpth 1 t L l  3 . 7 1  
Con". Total 1cfsl 2 2 0 5 . 5  
Length Wed. ( C L I  110.83 
 in cn EI lrrl 2 4 1 5 . 4 7  
iilpha 1.09 
FrCtn Lob6 1f t l  3 . 2 5  

FDS of Cline Creek Triburories, 
FCD 2005C024. Work Assigntflent 2 
JE I;uller/N-lydd,nl,,,gy & Cconroq~hulo,~y, 



warning: l he enerqy equation could not be balanced within the sneciiied number of iterations. m e  -~ . 
program uoed critical depth for the warer ourface and continued on with the calculariann. 

warning: m e  energy loss was greater than 1.0 r r  10.3 mi ,  between me current  and previoue cross 
reclion. Thlr may indicate the need f o r  additional cross aecrlans. 

warning: ~uring t h e  standard s tep iterariani, when the ansumed warer suriace was set equai to critical 
depth, the calcrllared warer surface came hack below critical deprn.  his indicates rnar there 
i~ nor a valid subcritical anawer. m e  program defaulted to critical depm. 

E.C.  lev i i t l  2120.20 ~lerne~it ~ e i r  08 channel ~igni 08 
"el iiead i f t l  0.96 W t ,  " - V a l .  0.061 0.055 0.065 
W.S. EleV l i t 1  2419.21 Reach Len, ifL1 101.83 110 .79  1 2 0 . 6 4  
crir W . S .  ( i t )  2419.24 m a w  nrea i s q  i t )  1.69 4 8 . 0 8  2 . 0 2  
E.C.  lope i i r l i i i  0.03126'1  ilrea i sq  i r l  1.69 4 8 . 0 8  2 . 0 2  
0 Total i c fs i  340.00 Flaw <cia, 4.05 181.40 4.55 
Top Width 
vel T o t a l  i i r l o ~  
  ax Dptn (it1 
Con". Total i c t s1  
~ e n g ~ h  ma. i i r )  
Mi" Ch El l i t 1  
alpha 

 TO^ Width i f r l  
i ivg v e l .  i i r l s ]  
~ y d r  Depth i i r l  
Con", , c i s 1  
Wetted P e r  ,it1 

Cum Sh i ac res l  

~arning:  he energy e q u a ~ l o n  could not be balanced wrthin the speciiied number of reerarions.  he 
program used cr i t i ca l  depth for the water surface and continued on with the calculaLiona. 

warning:  he energy loss was greater than  1.0 ft 10.3 m1. between the current and greuiou~ cross 
section.  his may indicate the need for additional oroso oectiona. 

warning: ~uring the orandilrd step icerationo, when the ansumed water  surface was net equal to critical 
aepm, the calcnla~ed warer surface came back below critical depth. ~ i ~ i a  indicates c i l a ~  filere 
rs not a valid subcriLical annwer. The program defaulted to crikical depth.  

P O 0  Left Sta Right Sta  Flow area W . P .  Percent Hydr VelOciLy 
i f e l  i f t i  ices1 ieq f t i  l i t 1  con" D e p t h i f t l  i i r l o i  

LOB 9 9 7 8 . 4 7  9989.70 4 . 0 5  1.69 3 . 6 8  1.04 0.47 2.40 
Cilal l  9 9 8 9 . 7 0  9 9 9 2 . 8 0  22.18 1 . 2 2  3.21 5.79 1 . 3 6  5.35 
Chan 
Chan 
Chan 
m a n  
c1ian 
Ciian 
ROB 

warning: TIE energy equation could not be balanced within the specified number of iteratione. m e  
program used critical depth far the warer surface and continued an with the calculations. 

warning:  he energy loss was greater than 1.0 it 10.3 ml.  between me current and previous crosr 
section. =his may indicate me need far additional cross sections. 

warning: ~uring the standard step iterations, when me aseumed warer surface wan set equa l  t o  critical 
depm, me calculated warer suriace came back below critical dep~h. Tllia indicarer that there 
i8 nor a valid subcritical answer. The program defaulted Lo critical depth. 

POS iieit ara ~ighr ~ r a  FIOW area W.P. ~ e r ~ e n ~  ~ ~ d r  velocity 
l i t 1  i i t l  i c i s l  i sq  it1 ifL1 Conv DepLhifLl I i t l n l  

1 LOB 9 9 7 8 . 4 7  9 9 8 9 . 7 0  4 . 0 5  1.61 1.68 1.04 0.47 1 . 4 0  
Cllan 9989.70 99 '12 .80  22.58 4 . 2 2  3.21 5.79 1.35 5 .35  
Cham 9492.80 9995.90 4 9 . 9 8  5 . 8 0  1.21 12.81 2.20 7.35 
Cham 1995.90 9 9 9 8 . 9 9  8 5 . 3 7  9.38 3 . 2 1  21.89 3 . 0 3  9 .10  

warning:  he energy e q u a t i o n  could nor be balanced within the specified number OF iterations. TIE 
program used criLical depth *or the water suriace and coniinued on with the oaloulaiion.. 

warning:  he energy loss was greater than  1 . 0  f r  10.3 ml ,  between the current  and previous cross 
section. ~hir: may indicate t h e  need for additional cross aecriona. 

warning: ~uring the standard step iterations, when the assumed warer ourface wan net equal to critical 
depm, me calculated water surface came back below critical depth.  his indicates that there 
in nor a valid subcritical answer. ?he program defaulted to cri~ical depth. 

CROSS SECTION 

RIVER: X2 
REACH: Reach 1 R S :  0.973 

iNPUT 
Description: 
Station Elevation Data "urn- 27 

Sf8 Elev SLa Elev Sfa Elev 9ta Elev Bra Elev 
9910.702 2419,939920,142 2418,619523,982 2 4 1 8 , 0 7 9 9 3 9 8 5 2  2416919952,632 2 1 1 5 . 9 9  
9 9 6 3 . 6 0 2  2 4 1 9 , 2 9 9 6 5 , 4 4 2  24159982.522 2 4 1 3 , 3 1 9 9 8 5 2 5 2  2 4 1 2 . 9 9  9992.292411.261 



Manning,s n "al"eS num= 3 
Sta n Val sra n "a1 Sra n Val 

9910.702 ,065 9 9 9 2 . 2 9  ,05510007.43 0 6 5  

Bank SLa: Left Right Lengths: L e f t  Channel Right Caeff Canrr. Expan 
94922310007.43 131.53 1 2 6 . 7 8  119.75 1 3 

CROSS SECTION OUTPUT Profile #profile 1 

B.C. Elev (it) 
"el ~ e a d  ifri 
W.S. Elev (ftl 
CIit W.S. (it) 
E.G. Slope ifL/fLi * Total ICfSi 
Top Width Ifti 
"el Total ifL/SI 
Max Chl DpLh IfLl 
Con". Total lcfsl 
~engtn W E * ,  lit1 
MID cn ~1 ( ~ L I  

Element 
we, "-Val 
 each =en. lit1 
mow lirea isq it1 
~ r e a  (sq it) 
Plow (cis1 
TOP Width lit) 
avg. "el. iiL/sl 
x y d r  Depth itt) 
Con" lcfsl 
Wetted Per. lftl 
Shear ilblsq fL1 
scream power IIbIft = I  
cum volume lacre-fri 

L e f t  OB Channel Right OB 
0 . 0 6 5  0.055 0.065 

131.13 125.78 114.75 
6 . 0 7  40.50 6.52 
6 . 0 7  40.50 6 . 5 2  

2 0 . 5 2  348.74 2 0 . 7 4  

warning:  he energy equation couio not be balanced within m e  specified number of iterations. m e  
critical depth for the warer surface and continued on with the calculations. 

warning: me energy loss was greater than 1.0 ft 10.5 mi. between the current and previous cross 
This may indicate the need for addrtlonal cross sections. 

warning: mring the standard step iterations, when the assumed warer surface was s e t  equal to critical 
depth, the w r e r  surface came back below depth This indicates that there 
is nor a valid subcri~icai answer. m e  program defaulted ra critical depth. 

E.G. Elev lftl 2414.02 Element Left OB Channel Right OB 
vel ~ e a a  ( r e )  1.03 w t .  n-val. 0 . 0 6 3  0 . 0 5 5  0 . 0 6 5  
W.S. Elev IfLl 2412.94 Reach Len. lit1 131.53 126.18 119.71 

Crit W.S. IfLl 2412.99 Plow Area lsq it1 6.07 40.90 6.52 
E.G. slope 1i~1ir1 0.027636 nrea isq it1 6.07 40.90 6 . 1 2  

0 Total Icisl 390.00 Plow IcEsl 20.52 348.74 2 0 . 7 4  
TOP width (it1 30.51 TOP Width (it) 7.03 15.14 8 . 3 4  
ve1 ~ o ~ a l  iirlsi 7.29 ~ v g .  "el. (it~s) 3 . 3 8  8 . 5 1  3.18 
Max Chl Dprh lit1 3.69 Hydr. Depth lftl 0.86 2.70 0.7B 
conv ~ a r a ~  (cisl 2346.0 con". (cis) 123.5 2 0 9 7 . 8  124.7 
Length Wtd. (fti 126.3) Wetted per. lftl 7.24 15.64 8 . 5 3  
 in cn EI (EL) 2 4 0 9 . 3 0  shear ilblsq f ~ i  1.45 4.51 1.32 

alpha 2 4  Stream Power IlbIEt sl 4 . 8 9  38.18 4.19 
~rcrn ~ o e a  ifri 3.66 C Y ~  voiolume (acre-fri 1.26 5.06 1.02 
C h E Lo88 iftl 0.08 Cum Sa (acres1 1.03 2 . 4 4  1.00 

warning: m e  energy equation could nor be balanced within the specified number of izerations. i he 
program used critical depth for the water surface and continued on with the calculations. 

warning: me energy 106s was greater than 1.0 it 10.3 mi, between the current and previous cross 
=his may Indicate the need for additional cross sections. 

warning: mring m e  standard step iterations, when me assumed water surface was set equal to critical 
nentn. the calculated warer surface came back below critical denm. =his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

W.P. 
lit1 
7.24 
2 . 2 1  
2.21 
2 . 2 3  
2.24 
2 . 2 4  
2 . 2 4  
2 . 2 4  
8.53 

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
oroaram "sed critical aeoch for the warer surface and continued on with the calculazions. 

warning: kheUenergy loss was wealer than 1.0 ft 10.3 mi. between the current and previous cross 
section. ~ h i a  may indicate me need for addicronal cross sections. 

warnino; ~~~i~~ the standard sten iterations. when the assumed warer suriace wee s e t  eaual LO critical 
depth, the calculated water surface came back below critical depth. This indrcatea that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

P - ~   eft S L ~  niaht S C ~  m o w  area W . S .  percent ~ v d r  velocirv 



6 m a n  10000.94 10003.10 6 3 . 8 7  6 . 8 8  2 . 2 4  16.38 3.18 9.29 
Chan 1001)3.10 10005.27 4 5 . 8 1  5.63 2 . 2 4  11.75 2.61 8.14 

8 Chan 10005.27 10007.43 3 0 . 3 0  4 . 4 0  2 . 2 4  7 . 7 7  2.03 6 . 8 9  
9 ROB 10007.43 10021.21 2 0 . 7 1  6 . 5 1  8.53 1 . 5 2  0 . 7 8  3 . 1 8  

warning:  he energy equation c o u m  nor be balanced within the specified number of i terat ions .   he 
oroaram used c r i t i c a l  deorh for  t he  warer avrface and continued on wirh the calculaLions. . . 

warning:  he energy loma was greater than 1.0 ft 10.3 m i .  between the current and previous crass 
section. ~ h i o  may indicate me need far additional oroaa seotions. 

Warning: During the BLandard step iteratione, when the assumed water surface was set equal Lo critical 
depth, the calculated water surface came back below critical depth. ~ h i a  indicates that there 
in  not a valid subcritical anewer. The program defaulted Lo critical depth. 

CROSS SECTTON 

RIVER: XZ 
REACH: Reach 1 RS: 0 . 9 4 9  

TNPUT 
Description: 
Station Elevation Data num- 30 

Sra = l e v  s t a  m e v  ~ t a  = lev  ~ t a  =lev s t e  =lev 
9 9 6 6 . 8 1 2  2412.029947.702 2 4 1 1 7 9 9 9 5 0 5 3 2  24119957.802 2 4 0 7 9 5 9 9 5 8 , 7 0 2  2 4 0 7 . 0 3  

Bank Sea:  Left Right Lengths: Left Channel Right Coeff ConLr. 
2994.7310007.63 8 7 . 0 9  8 2 . 5 3  81.4 .1 

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev l i t 1  2 4 0 5 . 4 9  Element Left OB 
vel ~ e a d  f f r )  0.77 ~ t , n - v a l .  0.065 
W . S .  = lev  l i t )  2A05.72  each  en. i f t i  87.09 
C r i t  N . S .  i f t1  2405.72 F l o w  Area iaq fLi 1 4 . 2 1  
E.G. slope i i r l i r i  0 . 0 3 0 ~ 2  ilrea iaq f t i  14.21 
a mral ictsr 390.00 rlow icfai 59.34 
TOP ~idrh i i r l  42.32 TOP width i f t i  13.12 
"el ~ o i a l  i i r l r i  6.17 avg, "el. i r t l s i  4 .10  
Max Ciil Dpfh I f t i  2.65 Hydr. Depth ifLi 1.08 
con".  oral i c i e )  2 2 3 5 . 3  con". iccsi 140.1 
~ength Wrd. l i t )  82.81 vet ted  per. i f t i  1 3 . 2 7  
win ch EI i i r i  2403.07 sneer ( Ib l sq  f r i  2 . 0 4  
lllpha 1.31  Stream Power iIb/fL el 8 . 5 0  
FrcLn Lo86 I f t i  2 .33 Cum Volume ( ac r e - f t i  2.19 
C h E Lo86 ( i t )  0.01 Cum SA (acres)  2 . 6 8  

warning: m e  energy equation could not be balanced within me specified numtler of iterations. i he 
program used critical depth for the warer surface and continued on wirh the calcula t ions .  

warning: m e  energy loss was greater than 1.0 ft (0 .3  m;. between the current and previous cross 
section. Tnia mav indicate the  need for addirionai croee sectione. 

warning: nuring the ~ ~ i l n a a r d  ~ t e p  iteratione, when m e  assumed water eurtace was set equal LO critical 
depth, me ca~oulared warer surface came back below critical depth.   his indicates that there 
is not a valid suboritical answer. The program detaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev i t t i  
"el Head i i L i  
W . S .  EleY IfLi 
crir W.S, l f ~ i  
E.G. slope i f t l i r ;  
0 Total lc is i  
Tap Wldth i f t i  
"el Total i r t / n i  
  ax chi Dpth i f t i  
Con". ToLal ( c f s i  
Lenarn wrd. i f t i  

Element 
WL, n-Val. 
Reach Len. l e t )  
Piow Area 1sq ft) 
area 1sq fL) 
F l o w  ("fa) 
Tap Width i f t i  
avg. "el. i f r / s ;  
"ydr. Depth l f t )  
Con" icfs; 
wereeii per .  ( f r )  
Shear i lb /eq  E t ;  
stream power i l b / f t  si 
Cum volume lacre-er i  
cum SA iacreel 

Channel 
0.0ii 
8 2 . 5 3  
2 9 . 9 7  
2 9 . 9 7  

2 4 7 . 0 2  
12.90 

8 . 2 1  

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
arooram use* critical deoLh for the water surface and conLinued on with the calculations. . > 

~arning:  he energy loss wae greater than 1.0 f t  ( 0 . 3  m l .  between the  current and previoun croas 
oection. This m a y  indicate the need for addi t ional  croea sections. 

warning: ~uring the standard atep iteratione, when the assumed water surface  wae s e t  equal to critical 
depth, the ~ a l c ~ i a t ~ a  water  surface came back below ~ritical depth.  hie indicaree rnat there 
is not a valid subcritical answer. The program defaulted Lo c r i t i c a l  depth. 

Profile #profile I 

FDS q/'Cline Creek Triburaries, 
FCD 200.7C024, Work Ar.~i#nmenlZ 
JE F~rller/Hydmlogy & Geo,,zorplrol~~~y, Inc 



PO6 

LOB 
LOB 
m a n  
Chan 
Chan 
Chan 
ciian 
m a n  
Chan 
ROB 
ROB 

W.P. 
i f t i  
3 . 5 9  
9 . 6 8  
1 .85  
1.86 
1.86 
1.85 
1.85 
1.85 
1.85 
14.49 
1.95 

percent ~ y d r  velocity 
Con" DepLhlitl 1 i t I s i  
0 .46  0 . 3 1  1 . 6 3  

14.75 1 . 3 7  4 . 3 9  
7 . 5 8  2 . 0 9  7.66 

warning: me energy equation could nor he balanced ~irnin m e  specified number of rrerarions.  he 
program used critical depth for the water surface and continued on with the ca~cu~arions. 

warning: The energy loss was greater than 1 . 0  it 10.3 mi. herween the current and previous cross 
~ n i s  may indicate the need far additional cross sections. 

warning: During the standard srep iterations, "hen the assumed warer surface was set equal to critical 
death, the calculated warer surface came back below critical deilLh. This indicates that mere . . 
is nor a valid subcritical answer. The program defaulted to critical depth 

Profile UprOLile 2 

POB 

LOB 
LOB 
m a n  

4 Chan 
5 Chan 
6 cnan 

cnan 
m a n  

warning:  he energy equation could nor be balanced within the specified numher of iterations. ihe 
program used critical depth fo r  m e  warer surface and continued on with the calculations. 

warning:  he energy loss was greater than 1.0 f r  10 .3  m 1 ,  between the current and previous cross 
section. This may lndicate the need for additional crass sections. 

warning: mring the standard srep iterations, when the assumed warer surface w a i  s e t  equal to critical 
deorh. the calculated warer surface came back belaw critical deorh. =his indicates that there . . 
is nor a subcritical answer. s he program defaulted to critical depth.  

CROSS SECTION 

RIVER: HZ 
REXH: Reach 1 RS: 0.933 

Bank Sta: Left Right Lengths: Left Channel Right Coeif Contr. Expan 
9 9 9 3 5 5 1 0 0 0 5 . 5 8  64.06 97.19 125.9 1 3 

CROSS SECTION OUTPUT Crofile tiprofile I 

E.G. E I ~ V  i f r i  
vel Head l f t l  
W . S .  Elev IEti 
crit W.S. I f t i  
E.G. S l o w  1fL/fLi 
o Total i ~ f s i  
Top Width I f t i  
ve l  ~otal I f r I s i  
Max C h l  DpLh I f t i  
con". Total ( c f s i  
Lenath Wtd. rfrl 

F l o w  Area 1.4 f t l  
area 1sq E L I  
Flow lcfsl 
~ o p  width i f r i  
avg. ve i .  i r r / s l  
xydr. Depth irk1 
Con". (c i s1  
Wetted P e r ,  l i t 1  
Shear l Ib /sq  i t) 
stream Power I IbI iT  51 
Cum Volume ,acre-it1 

Left OB Channel Right OB 
0.061 0 . 0 5 5  0.065 
64.06 97.19 125.90 

warning;  he energy equation could not he balanced within the specified number oz iterations. =he 
program used critical depth for the water surface and continued on with the calculations. 

warning: The energy loss was greater than 1.0 it 10.3 ml. hetween me current and previous crass 
section. =his may indicate m e  need for additional cross sections. 

warning: nuring the standard srep iterations, when the assumed warer surface was set equal to critical 

FDS (fCiine Creek Tributaries, 
FCD 2005C024, Wovk Assijinmenr 2 
JE FFuller/Hydrolo,gy & Geomurphoiogy, Inc. 



depth, the calcula~ed water surface came back below critical depth. This indicates that there 
is lioL a valid subcritical answer. The program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile "profile 2 

E.G. =lev i f t i  2600 4 6  Element ~ e i t  08 channel night 08 
"el ~ e a d  i i r i  0 . 9 0  W L . ~ - v a i .  0.065 0.055 0.065 
W . S .  Elev I i L i  2 3 9 9 . 5 5  Reach Len. I f t i  5 4 . 0 6  37.19 125.40 
crii W . S .  l i t 1  2 3 9 9 . 5 5  n o w  hrea iaq i r i  8.43 37.45 12.91 
E D .  slope i i r / i r )  0.0259% .area (sq  i r i  8 .41  1'1.45 1 2 . 9 1  
Q Total lcfal 390 .00  FLOW ICfsi 2 5 . 0 5  110.55 53.30 
TOP width I Z L I  35.49 TOP width I ~ L I  10.80 14.03 10.65 
Vel Total l£c/sl  6 . 6 3  Avg. "el. 1f1/61 3.09 8.30 4.13 
Max Chl Dpth I f t i  1.27 Hydr. Depth IfLi 0.78 2 .67  1 . 2 1  
can". =oral (c is1  2419.0 con". lc fs i  161.6 1926.8 310.6 
~engtn Wrd. l f t i  97.18 wetted per .  ( f r i  1 0 . 9 9  14.25 10.89 
Min Ch E l  I f t i  2396.29 Shear lIb/sq fLl 1 . 2 5  4 . 2 7  1 . 9 2  
Alpha 1 . 3  Stream Power I l b l f r  ei  1 . 8 5  3 5 . 3 8  7 . 9 5  
FrCLn LOBS IfLi 2 . 6 1  Cum Volume (acre-fLi 1 . 2 0  4 . 8 9  0 . 9 5  
C L E Loas IfLl 0 . 0 1  Cum S l i  l ac ren )  0 . 9 7  2 . 3 8  0 . 9 4  

warning: l he energy equation could not be halanced within the specified number of iterations.  he 
program used critical depth tor the water surface and ConCinUed on with the calculariona. 

warning:   he energy loee was greater than 1.0 f r  (0.3 m ) .  between the current and previous =rase 
section.  his may indicate m e  need for additional cross sections. 

warning: ~uring the standard step iterations, wnen me aasumed water surface waa net equal to critical 
depth, the calcvlarea warer evrface came back below critical depth. ~ n i s  indicates that there 
is not a valid aubcrirlcal answer. m e  program defaulted ra critical depth .  

Profile #prof i le  1 

POB L ~ F L  sra R W ~ L  S L ~  FIOW area W.P. percent ~ y d r  velocity 
l i t 1  l i t 1  ic fs i  isq i t i  l i t 1  con" oeptnl r r l  ( £ L I B )  

LOB 9978.14 9491.55 2 6 . 0 5  8.41 10.99 5 . 6 8  0 . 7 8  3.09 
2 Cham 9941.55 1991.55 2 8 . 9 1  4.16 2 . 0 4  7 . 4 2  2 . 0 8  6.91 
1 Chan 9 9 9 1 . 5 5  9'195.55 17.78 4 . 8 9  2 . 0 4  9 . 6 9  2 . 4 4  7.73 
4 Chan 9 9 9 5 . 5 5  9997.56 47.28 5.58 2.03 12.12 2.79 8.47 
5 ~ h a n  9 9 9 7 . 5 6  9 9 9 9 . 5 7  65.57 6.14 2.02 14.21 1.06 9.04 
5 m a n  9 9 9 9 . 5 7  10001.57 5 7 . 8 8  6 . 3 3  2 . 0 4  1 4 . 8 4  3.15 9.17 

~ h a n  10001.57 10003.58 4 6 . 8 9  5 . 5 7  2.04 12.02 2 . 7 B  8 . 4 2  
8 Chan 10003.68 10005.58 36.32 4 , i g  2.04 9.31 2.38 7.60 
9 ROB 10005.58 10011.77 13.29 1 2 . 8 0  10.41 13.66 1.26 4.14 
10 ROB 10011.77 10025 .96  0 . 0 2  0.03 0 . 4 8  0.00 0.06 0.55 

warning: TIE energy equation could not be balanced within the specified number of iterations. m e  
program used CriLical depth for the water eurface and continued on with me calculations. 

Warning: The energy loaa was greater than 1.0 fL 1 0 . 1  mi, between the current and previous cross 
eection.  his may indicate the need far additional cross oecriona. 

~arning: nuring m e  arandard arep iteratione, when the assumed warer surface was set equal to cririoal 
depth, me calculated warer eurface came back belaw critical depth.  =his indicates that there 
is not a valid aubcritical aliawer. The program defaulted Lo critical depth. 

Profile #protile 2 

PO9 

LOB 
Cham 
Cham 
Chan 
Chan 
Chan 
Chan 
Cham 
ROB 
ROB 

warning: m e  energy equation could nor be balanced within the speoifiea number of iterations. m e  
program used critical depth for the water surface and conLinued on With the calculaLiona. 

Warning: The energy loss wae greater than 1 . 0  f L  10.3 m i .  between the  cvrrenL and Previous croee 
~ ~ 

section. This may indrcate the need for additional cross SecLions. 
warning: During the BLendard etep iterations, wnen Lbe aseumed warer surface was s e t  equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that m e r e  
is not a valid s"bcrirical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: x2 
REACH: Reach 1 RS: 0.915 

INPUT 

FDS c~f C i  Creek Tribrrfurier, 
FCD 2005C024, Work Assi$,mlenr 2 
JE FttNer/lfydmi,,gy & Geomorpholo$y, Inc. 



Manningls n Values num= 3 
sra n val s t a  n "a1 S t a  n Val 

5 9 2 2 . 2 5 5  . 0 6  9993.34 .05510006.21 .065 

mnk sta: ~ e f r  xight Lengths: l e f t  channel R ~ g n r  coeff contr. 
9993.341000524 114.74 9 4 . 5 5  7 9 . 2 4  .1 

CROSS SECTION OUTPUT Pro f i l e  ffprofile 1 

--- 

Vel Head ( f t l  1.00 We."-Val. 0 .060  0.055 0.061 
W.S. Elev ( F i l  2393.05 Reach Len. (Ei l  114.78 9 4 . 5 6  79 .24  
Cr i t  W.S. ( £ t l  2393.05 Flow area lsq ET) 11.35 31.91 8 . 4 4  
E.D. slope (itlit1 0 . 0 2 7 5 5 5  Area iaq  f t l  11.35 35 .91  8.44 
Q Total (c is1  390.00 F l o w  l c f i l  4 6 . 2 2  313.95 29.83 
TOP ~iatn ( i t )  33.45 TOP width (ft) 11.34 12.90 9.21 
vel ~ a r a l  (irlsl  7.00 avs, "el. IFrIsl 4.07 8.74 3.53 
Max Chl Dpth ( i t 1  3 .52 Hydr Depth ( f t l  1.00 2 . 7 8  0 . 9 2  
con". ~ a r a l  ( c i s ]  2 3 4 4 . 7  conv ( c f s l  277.9 1887.5 179 .3  
~engih Wtd. ( t t i  91.99 Wetted C e r .  (fL1 11.54 13 .23  9 .42  
Win Ch E l  <it) 2389.53 Shear ( Ib i s0  fL1 1 .70  4 .69  1 . 5 5  

stream pow& ( I b l i t  s~ 
cum Volume ( a c r e ~ f r l  
cum S l i  (acres1 

warning:   he energy equation could nor be balanced within the specified number oi iterations.  he 
program used c r i t i c a l  depth for the warer suriace and continued on wrrh the calculations. 

warnin=: m e  enerov loss was rirearer rnan 1 . 0  it 10.3 m ~ .  between me current and previous cross .. 
~ e c t i o n .  b his may indicate the need for additional crosj iecrions. 

warning: mring the standard =rep iteratlons, when the assumed water surface was set equal to critical 
deoih. the calculated water suriace came back below critical deoih.  his indicates that rnere 
is nor a subcritical answer. m e  program defaulted LO critical depm.  

CROSS SECTION OUTPUT 

B.G. 61ev (it1 
"el Heas l i t 1  
W.S. =lev (it1 
crir W.S. i f t l  
B.G. s lope  i i t l i r l  
Q Total ( C i s 1  
Top Width l i t 1  
"el Total l i t l a )  
Max Chl Dpih l i t 1  
con". Total (cis1 
Length Wtd. i f t i  
Mi" Ch E l  (it) 

.,,tile #profile 2 

2 3 9 4 . 0 5  Element 
1.00 WL. n ~ v a l  

Reach  en, i f r i  
F l o w  krea Isq fLi 
Area isq fL1 
Flaw ic fs i  
Top Width l f t l  
aug. "el. 1rrIs1  
Hydr Depth l f t l  
"0"". (CfSI 
wetted per. ( f r i  
shear ( Ib l sq  fL1 
Stream Power ( I b l i t  s l  

2 . 9 9  CYmVOlume ( a c r e ~ i t l  
0 . 0 7  Cum SA (acres1 

Channel 
0 . 0 5 5  

warning: ~ n e  energy equation could not be balanced within the specified number of i r e r a r ions .  m e  
program used critical depth for the warer suriace and continued on wrth the calculations. 

warning; The energy lass was greater than 1.0 i r  ( 0 . 2  r n l ,  between the current  and previous cross 
sec t i on .  ~ n i s  ma" indicate the need far additional cross sec t i ons .  ~ ~ 

warning: auring the standard step iterations, when the assumed warer suriace was set equal ta critical 
depth, m e  calcvlated water suriace came back below critical depth. m i s  indicates rnar there 
is nor a valid s u b c r i t i c a l  answer, m e  program defaulted to critical d e p t h  

POS =eft S L ~  ~ignr sta n o w  ~ r e a  W.P. ~ercenr ~ y d r  velocity 
( € t i  (it1 lcfs l  (sq f i l  l i t 1  Con" DepLh(fLi ( f i l s 1  

LOB 997'1.13 9993.31 4 6 . 2 2  11.35 11.54 11.85 1.00 4.07 
Cham 9993.34 9991.18 3 2 . 9 8  4.29 1.88 8 . 4 6  2 . 3 3  7 . 5 9  

3 m a n  9995.18 9491.03 42.74 5.01 1.88 30.96 2 . 7 2  8 . 5 2  
51.48 5 . 7 1  13.71 3.11 9.32 

.. 
section.  his may indicate the need for aasiiiona~ cross sections. 

~ ~ r n i n g :  ~uring the standard step iterations, when the assumed water surface was set equal to critical 
aeoih. the calculated warer surface came back below critical deu~h. This indicates rnar there . . 
is not a valid subcriricai aniwer. The program deiaulied to critical depth. 

Profile #profile 2 

POS Left S t a  Right SLa 
(it1 I f t i  

1 LOB 9979.13 9941.34 
2 cnan 9 9 9 1 . 3 4  9995.18 
3 Chan 9995.18 9497.03 

Cham 9997.01 9 9 9 8 . 8 7  
Chan 9 9 9 8 . 8 7  10000.71 

6 cnan 1oooo.71 10002.5s 
Chan l o00255  1 0 0 0 4 . 4 0  
Chan 10004 .40  10006.24 

FDS ,$Cline Creek Tributaries, 
FCD 2005C024, Work Assi~nwrent 2 
J E  Fuller/Hyd,alr~,qy & Geun~orpholofiy, IIIC 

W.P. 
i f t i  

11.58 
1.88 
1 . 8 8  
1 . 8 8  
L a 9  
1.90 
1.90 
1.90 



9 ROB 10006.24 10024.72 2 4 . 8 3  8 . 4 4  9 . 4 2  7 . 6 5  0.92 3.53 

warnine: m e  enera" eauarion could nor be balanoed within the soeciiied number oi iterations. ~ n e  
program Geed-critical depth for the warer nuriace and continued an with the ca~culatione 

warning:  he energy loas waa greater than 1.0 ft 10.3 mi, between the ourrenr and previous cross 
seclion. This ma" indicate Lhe need for additionai cross seotiona. 

warning: ~ u r i n g  the standard nrep irerariona, when the aasumeo water surface was s e t  equal LO critioal 
depth, t i le  calculated water surface came back below critical depth.  his indicate0 that there 
ia nor a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION 

RIVER: XZ 
RGIICH: Reach 1 RS: 0.897 

TNPUT 
DescligLian: 
station newation ~ a ~ a  num- 40 

S L ~   lev sra =lev S L ~   lev sta =lev sta E I ~ V  
9945.067 2 3 9 1 . 9 9 9 9 5 2 . 9 7 7  2391,529'156,607 23'10,699977,717 2190,019985,757 2389.29 
9987.587 2389,049991,857 2 3 8 5 . 0 8  99911.52235079 9 9 9 3 , 1 7 2 1 8 1 , 6 4 2 9 9 9 6 , 0 5 7  2 3 8 4 . 6 8  
9998.717 2185.289999.677 2185.2810000.31 2384.0610000.43 23840510000.49 2 3 8 4 . 0 5  
10000.77 23841.0810008.17 2385.4610014.86 2385.6210021.95 2385.631002695 2385.24 
10011.65 2185.'110034.15 2387.0910040.61 2387.510047.18 2 3 8 7 . 9 3  10048.3 2387.99 
10049.21 2187.'1410051.12 2388.0910053.46 2388.2710060.82 2389.2810062.34 2 3 8 9 . 3  
10079.41 2389.1210079.97 2382 .2810082 .12  2388.910087.34 23890110094.52 2 3 8 8 . 9 2  
10101.42 2189.1710102.08 2389.4310102.84 2389491011446 2390.91012122 2391.44 

Bank S L a :  Left Right Lengths: Left Channel Righi Coeif Contr. Expan. 
9993171001486 9 5 3 9 8 4 . 9 3  75.65 .1 . 3  

CROSS SECTION ouTPm profile "profile 1 

E.C.  lev ifti 2 3 8 7 . 7 6  ~lernent =ef t  08 channel ~ i a h ~  08 
"el ~ e a d  IZLI 0.78 WL. "-Val. 0.060 0.055 i.061 
W.S. Elev lfil 2386.97 Reach Len. IfLi 4 5 . 3 9  81.93 75.61 
CrlL W.S. ifL! 2386.97 F l o w  Area 1.0 fL1 2.02 4 0 . 8 1  16.65 
E.D. Slope IfLIILI 0.036952 Area lsq ttl 1 . 0 2  4 0 , 8 1  16.65 
0 Total lcfsi 390.00 Flow ICfsi 7.50 312.58 69.02 
Top Width ifti 41.99 Top Width 1Ftl 2 . 5 7  2 1 . 6 9  1 7 . 7 3  
V e l  Total IfLlsl 6.56 iiug. Vei. (ftlnl 2 . 7 2  7.66 4.20 
 ax CM ~ p r n  lfti 2.92 xydr Depth (ti) 0.79 1.88 0.94 
Con". Total IctSI 2028.8 Con". lcfs) 34.0 1626.1 361.7 
Length Wtd. IfLi 8 4 . 0 1  Wetted Per, Ifti 2.92 22.79 n . 8 2  
Min Ch El lfLi 2384.05 shear Ilblsq it) 1.19 1.13 2.15 
~ilghil 1.17 Stream Power Ilblft sl 5.92 31.61 9 . 0 5  
F ~ C L ~  LOBB I ~ T I  2.67 cum volume (acre-frl 2 . 1 4  4.54 1.21 
C B E 1086 IfLl 0 . 0 2  Cum Si i  lacresl 2.62 2.31 1.73 

warnin": ?he enerav eouarion could not be balanced within the aoeciiied number ai irerarionn.  he 
program ;ied-crirical depth for the warer suriace and continued on with the calculations 

Warning: The energy loes was greater than 1.0 r r  10.3 mi, between the current and previous cross 
seckion. This mav indicate the need for additional arose sections. 

warning: ouring the standaid step iterations, when the assumed water surface was set equal LO critical 
dep~h, the calculated warer surface came back below critical depth. Tnia indica~ee that there 
ia nor a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. =lev (it) 2 3 8 7 . 7 6  Element =eft 08 channel ~ight OB 
vei ~ e a d  ~frl 0 . 7 8  W L .  n~val. 0.060 0.055 0.06i 
W . S .  mev lit) 2186.97  each =en. (it] 95.39 84.93 75.61 
crir W . S .  lit1 2186.97 PIOW ~ r e a  isq fzi 2.02 40.81 16.65 
E.D. SloOe Ifilftl 0 . 0 3 5 9 5 2  Area 18.3 f L !  2.02 40.81 16.65 
o TOL~I ictar 
 TO^ Width (it1 
"el ~otal irrlsl 
Max Chl Dpth lit) 
Con". Total (cis1 
Length WLd. lit) 
w in cn XI irti 
Alpha 
FrcLn loss IfLi 
C I. E LOB# lfti 

. . 
PIOW i~f.1 
TOP widen I ~ L I  
livg. "el. IfLIsl 
Hydr. Depth IfLl 
Con". lcfei 
Wetted Per. Ifti 
shear IIbIsq fri 
stream Power Ilblft a1 
cum Volume (acre-fCl 
cum SA (acres) 

Warning: The energy equation could not be balanced within the epecified number of iLeraLions. The 
oroaram used critical deoLh for the warer surface and continued on with the calculations. 

warning: kne-enerqy loss was grealer than 1.0 t r  10.3 mi. between the current and previous cross 
section. This may indioate the need for additional crosa seotions. 

warnins: ~urina the standard sten iterations, when the assumed water surface was s e t  eoual to orirical 
depth. the calculated water surface came back below critical depth.  his indioil~es that there 
is not a valid subcritical answer. s he progrant defaulted LO critical depth. 

Profile "profile 1 

POS  eft era ~ight e t a  n o w  iirea W.P. percent ~ y d r  velocity 
lftl lftl l~fsi IBq fti Ifti COnv DepLhlfLi Iftlai 

LOB 9983.55 9993.17 7.50 2.02 2.92 1.92 0.79 3.72 

FDS <,fClinc Creek li.ibrrh,r.ic.~, 
FCD 2005C024, Work A.~sijinme,rf 2 
513 Fu;uNer/Hydr<,logy & Geo,,ror,,holo,qy, I,!c. 280 



~ h a n  9 9 P I l i  9996.27 42.46 5 .71  3 . 2 5  10.89 1.84 7 . 4 4  

Chan 9 9 9 5 . 2 7  9999.17 4 6 . 0 5  5 . 9 2  3.16 11.81 1.91 7.78 

Chan 9 . 3 7  10002.47 6 5 . 8 6  7 . 9 6  3.87 16.89 2.57 8 . 2 8  
Chan 10002.47 10005.56 6 2 . 2 6  7.08 3.15 15.96 2 . 2 9  8.79 
Cham 10005.56 10008.66 38.62 5.31 3.14 9 .90  1 . 7 1  7.27 
~ h a n  10008.66 10011.76 29.91 4.53 3.10 7 . 6 7  1.46 6.60 

8 m a n  10011.75 10014.86 2 7 . 4 2  4.30 2.10 7.01 1.39 6.37 
9 ROB 10014.86 10036.13 6 9 . 9 2  16.65 17.82 17.93 0 . 9 4  4.20 

Warning; The energy equation could not be balanced "ithi" the specified numher of iterations. The 
used critical depth far the warer surface and continued on with the calcuiarions. 

warnmg: The energy lose was greater than 1.0 it 10.3 mi. between the current and previous cross 
section.  his mav indicate me need ior additional crass sections. -~~~ ~ 

Warning: During the standard step iterations, when the assumed water surface was set equal ro critical 
deptir. the calculated w a ~ e r  surface came back below critical depth.  his indicates that there 
is nor a valid subcritical answer. The program defaulted to critical depth 

POB =eft s t a  ~ight S L ~  rlaw ~ r e a  W.P. percent ~ y d r  veiaciry 
i f t l  ( € t i  Ic i s l  lsq f t l  l i t1  con" o e p m l t r i  ~ f t l s i  

LOB 9983.15 9993.17 7 . 5 0  2.02 2 . 9 2  1.92 0.79 3 . 7 2  
2 m a n  9993.17 9 9 9 6 . 2 7  42.416 5.71 3 . 2 6  10.84 1 . 8 4  7 . 4 4  
3 m a n  9 9 9 6 . 2 7  119911.37 4 6 . 0 5  5.92 1 . 1 6  11.81 1.91 7 . 7 8  

m a n  9999.37 10002.47 6 5 . 8 6  7.96 3.87 16.89 2 . 5 7  8 . 2 8  
5 m a n  10002.47 10005.55 6 2 . 2 6  7.08 3.15 15.96 2 . 2 9  8 . 7 9  
6 Chan 10005.55 10008.66 3 8 . 6 2  5 . 3 1  3 . 1 4  9.90 1.71 7.27 

Cham 10008.65 10011.76 29.91 4.51 3.10 7.67 1.46 6.60 
8 m a n  1001176 10014.86 2 7 . 4 2  4.30 3 . 1 0  7.03 1.39 6.37 
9 ROB 10014.85 10035.13 69.92 16.65 1 7 . 8 2  17.93 0 .94  4.20 

warning:   he energy equation could not be balanced within the specified number of iterations.   he 
program used critical deprn for the water suriace and continued on with m e  calculations. 

Warnmg; The energy lass was greater than 1 . 0  EL 10.3 rn).  between ine current and previous cross 
section. =his may indicate the need far additional cr-66 aectione. 

warning: ~vring the standard step iierarions, when the asiumed water surface was s e t  equal LO critical 
iipnth the calculated warer surface came back below critical deorh.  his indicates that there ~~~~ ~ ~ 

is not a valid subcritical answer. The program defaulted ro critical depth. 

CROSS SECTION 

. . . . . . . . . . . 
REICE: Reach 1 RS: 0.881 

INPUT 
Description: 
station Elevation Data num- 31 

Elev SLa 
2 3 8 4 . 5 2  9963.41 
2383.92 9972.79 

Manning-s n values num= 3 
sta n val Sra n v a l  sta n val 

9 9 4 7 . 9  0559491.42 05510006.86 ,065 

~~~k sta: ~ ~ i r  Rignr ~engths: ~ e i ~  channel ~ighi coeff conrr. 
4491421000686 121.45 127.25 117.58 .I 

CROSS SECTION OUTPUT Profile #profile 1 

B.G. Elev i f t i  2 1 8 2 . 2 0  Element Left 08 
vel ~ e a d  i f r )  1.03 wt. n-val. 0 . 0 5 5  
W.S. Elev l f t )  2 3 8 1 . 1 7  Reach Len. i f t i  121.91 
crir W . S .  ire1 2381.17  law hrea leq f ~ i  3 . 3 8  
B.D. slope i i t l f r )  0.021508 ~ r e a  isq f r i  3 . 3 8  
O Total iCFS! 190.00 F l o w  iCfbi 13.05 
TOP Width l i t !  27.00 Tap Width (it) 1.83 
v e l  i i r l s i  7.51 avg. " e l .  i f t l s 1  1.86 
 ax chi ~ p t n  irrl 3.56 ~ y a r  ~ e p r h  ( f t !  0 . 8 8  
can".  oral i c f s )  2351.5 con". i c f s i  7 8 . 7  
Length WLd l f t !  128.55 Wetted Ser. ( f t i  4.21 
 in ~h ~1 l i t !  2177.61 Shed* ilb1.q f t i  1.38 
alpha 1 . 1 8  Stream Power i l b l f t  s l  1 . 3 2  
F I C L ~  m a s  ( i t )  3.18 cum volume (acre-it) 2 . 1 3  
C h E LOBS (it)  0 . 0 7  Cum SA (acres) 2 . 6 2  

Channel 
0 . 0 5 5  

127.21 
41.34 
41.14 

351.24 
15.44 

8 . 5 0  
2.68 

2117.8 
15.83 

4 . 4 8  
18.10 

4 . 6 6  
2 . 2 7  

warning: m e  energy errnabion could nor be balanced within the specified number of iterations. m e  
program "sea critical depth for the warer surface and continued on with me calculations. 

warning:  he energy loss was greater than 1.0 f~ ( 0 . 3  m).  between the current and previous cross 
section. This may indicate the need for additional crass sections. 

warning: nuring m e  standard step iteraiions, when the assumed warer surface was s e t  equal to critical 
depm, the calculated warer surface came back belaw critical depm, m i s  indicates that ihere 
ie not a valid subcritical answer. The program defaulted ro crltlcal depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E . C .  Blew l i t !  2182.20 Element 

FDS of Cline Creek Tribu~n'cs. 

~ e f r  OB channel Right 08 



V e l  Head l i i i  
W.S.  Elev l i t )  
crir W.S. i f t i  
E.G. slope ( i r l i r i  
0 Total I C i s i  
TOP width i i r i  
"el Total I i i l o i  
Max Chl Doth i f t i  

warning: 

warning: 

warninq: 

3 WL. " - V a l .  
2181.17 Reach Len. I f L I  
2 3 8 1 . 1 7  Flow Area lsq  f L i  

o . o m m 8  nrea (ng fr i  
3 9 0 . 0 0  Flow l c f e i  
27.00 TOP width ( f r i  
7.51 E I V ~ ,  "el. ( i r l n i  
1.55 Hvdr. DeoLh i f t i  . . .  

2351.5 Con". l o f s i  
128.51 WeLLed Per. I f L i  

2 3 7 7 . 6 1  Shear I l b l s q  f L i  
1.18 Stream Power ( I b l i t  n i  
1 . 3 0  cum volume ( a c r e - i r i  
0 . 0 7  Cum SA ( a c r e s )  

m e  energy equation could not be halanced within the specified number of ireratiana.  he 
program used critical depth for the warer eurface and conrillued on with the caloularions. 
m e  energy loss was greater than 1.0 fr  (0.3 m i .  between the current and previous cross 
section. Tnia may indicate the need for additional croaa sections. 
Doring the standard step iterations, when the assumed warer nurface was set equal to crirical 
depth, the calculated water surface came back helow critical depth. This indicales that there 
Is not a valid subcritical answer. The program defaulted Lo critical depth. 

Profile #profile 1 

POQ =eft  s t a  niohk S L ~  n o w  lirea W.P. percent ~ v d r  velocitv 
I f L i  l i E l  i c f e i  lsq i t 1  I f t i  con" aeprhliti l i r l n j  

1 LOB 9 9 8 2 . 7 2  9991.42 L3.05 3 . 3 8  4 . 2 1  1.24 0 . 8 8  3 . 8 5  
2 Chan 9 9 9 1 . 4 2  9993.63 30.21 4 . 4 0  2 . 2 5  7 . 7 5  1.99 5 . 8 7  
3 Chan 9993.63 9991.83 42.61 5 . 4 0  2 . 2 5  10.93 2.45 7.89 

Chan 9991.83 9998.01 16.70 6 . 4 1  2 . 2 5  1 4 . 5 4  2.91 8.84 
Chan 9 9 9 8 0 4  1000024 7 2 . 1 9  7 . 4 1  2 . 2 6  18.61 3 . 3 8  9.74 

6 Chan 10000.24 10002.45 66.36 7.07 2.27 17.02 1.21 9 . 3 8  
Chan lOOOZ.&5 10004.65 a 8 . 9 7  5 . 8 ' 1  2 . 2 1  12.56 2 . 5 7  8.31 

8 m a n  10004.65 10006.85 11.79 d.72 2 . 2 7  8 . 5 7  2.16 1 . 1 7  
9 ROB 10005.85 10020.08 2 5 . 7 2  7.21 1 . 9 5  5 . 5 9  0.W 3.56 

warning; m e  energy equation could nor be balanced within the specified number of iteratione. =he 
program used critical depth for the water surface and continued on with the calculatione. 

Warning: Tbe energy l o a r  was greater than 1.0 f L  ( 0 . 5  m i ,  between the current an& previous cross 
section. Thia may indicate the need for additional crosn sections. 

warning: During the standard aLep iterations, when the assumed warer sureace wae eeL ewa1  to critical 
depth, the calculated water nurface came back below critical depth. This indicaten that there 
is not a valid subcritical answer. The program defaulted Lo critical deprh. 

Poa Left S L h  Right S t a  Flow iirea W.P. Percent Hydr Velocity 
i f t i  i f t i  I C E S ~  ( s q  ET) i ft i  con" a e p t i i i f r i  i f r l s i  

1 LOB 9 9 8 2 . 7 2  9 9 9 1 . 4 2  13.05 3.38 4 . 2 1  3.34 0.88 3.86 
Cham 9991.42 9 9 9 3 . 5 3  30.21 1 . 4 0  2.21 7 . 7 5  1.94 5 . 8 7  

3 Cham 9991.53 4491.81 4 2 . 5 1  1 . 4 0  2.25 10.93 2 . 4 1  7 . 8 9  
Chan '1995.83 4998.04 5 5 . 7 0  6 . 4 1  2.21 1 4 . 5 +  2.91 8 . 8 4  

5 m a n  9 9 9 8 . 0 4  10000.24 7 2 . 5 9  7 . 4 5  2 . 2 6  18.61 3 . 3 8  9 .74  
6 m a n  10000.21 10002.41 65.36 7 . 0 7  2 . 2 7  17.02 3.21 9 . 3 8  

~ h a n  10002.45 1 0 0 0 4 . 6 1  4 8 . 9 1  5 . 8 9  2 . 2 7  12.56 2 . 6 7  8 . 3 1  
8 Chan 10004.61 10006.86 3 3 . 7 9  4.72 2.27 8.67 2 . 1 4  7.17 

ROB 10006.86 10020.08 21.72 7.23 7.95 6 . 5 9  0 . 9 4  1.55 

warning: ~ n e  energy equation could nor be balanced within the specified numer of iterations.  he 
program used critical depth far the warer surface and  continued an with the calcuiarions. 

warning:  he energy loss waa greater than 1.0 it (0.3 m i .  between the current and previous cross 
aection.  hie mav indicate the need far additional cross sectrons. 

warning; ~uring the etandard step iterations, when me assumed water surface waa set equal LO critical 
depth, the calculated warer surface came back belaw critical depm. This indicates that there 
is not a valid subcriticai anewer. m e  program defaulted to critical depth. 

CROSS SECTION 

RIVER: X Z  
RE1CH: Reach 1 RS: 0 . 8 5 7  

INPUT 

Bank S f a :  L e f t  Right Lengths: Left Channel Right Caeff Contr. Expan. 
9 9 9 4 5 4 1 0 0 0 9 8 7  8 7 . 2 8  96.09 105.77 1 . 3  

CROSS SECTlON OUTPUT Prot i le  #profile 1 

FDS ,$Cl ine C r e e k  Tribrrraries, 
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E . G .  Eiev I f t i  
Vel Head l f t l  
W.S. EleV I f C i  
crir W.S.  IFLI  
E.C. slope i i r l i r l  
Q Total ICLSI 
TOD widen I ~ L I  
V e l  Total l E t / s i  
~a~ cnl Dpth ( i t )  
"0"". Total i c i s 1  
Length Wrd. ! f r I  
Mln Ch E l  I t t i  
Alpha 
rrcrn LOSS ( ~ L I  
C h E LO55 I f L ,  

2 3 7 4 . 8 9  ~ ~ e m e n r  =eft oa channel 
O . 7 B  Wt. "-Val. 0.035 0.050 

2374.11 Reach Len. I f t i  87 .28  9 6 . 0 5  
2 3 7 4 . 1 1  m o w  lirea isa i t )  2 . 5 5  3 7 . 2 1  

0.022343 ~ r e a  1 s q  i t 1  2.55 3 7 . 2 1  
390 .00  Flow I C i G i  12.08 292.66 
38.64 TOP Width l i t 1  3.71 15.33 

5 . 3 5  Av9. "el. l i i / s l  4.71 7 . 8 6  
3.19 H V ~ L ,  aeom i r r i  0.69 2 . 4 3  

2 6 0 9 . ,  C L ~ V ,  lcrsl 8 0 . 8  1917.9 
95.07 Wetted Per. I f t i  3.91 15.80 

2370.92 Shear I l b / s a  €TI  0 . 9 0  3 . 2 9  
1 . 2 5  Stream  owe; l I b / i t  61 1 . 2 6  2 5 . 8 4  
2 . 2 6  Cum Volume l a c r e - £ t i  2 . 1 2  b . 3 4  
0.03 Cum Srl (acres) 2.61 2.23 

warning:  he energy equation could nor be halanced within the specified number ot iterations.   he 
program used critical depth for m e  m i e r  surface and on wrth the calculations. 

warning: ~ n e  energy loss was qeater than  1.0 it 1 0 . 3  m ) .  beeween the current and previous cross 
section. This may indicate the need tor additional cross secLians. 

warning: ourlng the standard srep iterations, when the assumed warer surface was set  equal ia critical 
depth, the calculated water suriace came back helow critical sap*. This indicates that there 
1s nor a valid SubcriLical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G.  lev i f r i  
vel need i f r i  
W . S .  Elev ( f t l  
crir W S ,  i f r i  
E . C .  Slope i f t / f L i  
Q Total ICFSI  
 TO^ width r f t i  

Channel 
0 . 0 5 0  
9 5 . 0 9  
37.21 
37.21 

2 9 2 . 6 6  
1 5 . 3 3  

7 . 8 6  

Pleach Len. l f L l  
F low area I S q  f L 1  
area ,so f L i  

vei ~ o t a l  I ~ L ~ S I  
Max Chl DpLh I f L i  
Con". Total I c f s i  
Length WLd. I f t i  
 in ch EI ( i t )  

warning: The energy equation could not be balanced within the mpeciiies number of iterations. The 
program w e d  critical depth far me surface and continued on with the calculations. 

warning: The energy loss was greaLer than 1.0 ft 1 0 . 3  m i .  between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

warning: During the standard s L e p  iterations, the assumed warer surface was s e t  e q u a l  to critical 
depth, the calculated water surface came back below depth.  his indicates that inere 
is not a valid subcritical answer. The program defaulted to critical depth. 

Profile ,,profile 1 

pas ~ e f r  s ta  night S L ~  m o w  ~ r e a  W.P. ~ercent "ydr velocity 
l i t 1  I f L I  l c i s i  l s q  f t l  l i t 1  Conv D e p t h i f t I  I i t l n l  

LOB 9 9 8 8 . 9 4  9994.54 12.08 2 . 5 5  1.41 1.10 0.69 4 . 7 4  
m a n  4944.54 9996.73 25 .50  4 . 0 9  2.40 6 . 5 4  1.87 6.23 

3 Chan 99'16.71 9998.92 5 1 . 4 6  6 . 2 0  2.37 13.19 2.83 8 . 3 0  
Chan 99'18.92 1000111 5 8 . 2 4  6.50 2 . 2 1  14.93 2.97 8 . 9 5  
Chan 10001.11 10003.30 49 .65  5 . 8 9  2 . 2 0  12.73 2 . 6 9  8 . 4 2  

6 Chan 10003.20 1000549 42 .50  5.37 2 . 2 0  10.90 2 . 4 1  7.91 

Chan 10005.49 10007.68 15.76 4 . 8 4  2 . 2 0  9.17 2.21 7.39 

B Chan 10007.68 10009.87 2 9 . 5 6  4.32 2 . 2 0  7 . 5 8  1.97 6 . 8 5  
9 BOB 10009.87 1002932 8 5 . 2 5  21.64 19.56 21.86 1.11 3.94 
10 ROB 10029.32 101148.77 0.00 0.00 0.16 0.00 0.02 0 . 2 2  

warning: ~ n e  energy equation could not be balanced ~irhin m e  specified number of iterations.  he 
program critical depth f a r  the water surface and continued on with m e  calculations. 

warning: The energy loss was greater than 1.0 i L  1 0 . 3  m i .  between the current and previous Cross 
 his may indicate the need for additional cross sections. 

warning: nuring the standard srep iterations, when the asaumed warer s u r f a c e  was set equal ra critical 
depth, the calculated warer surface came back below critical depth. =his indicates that there 
is not a valid subcritical answer. The program defaulted to criircal depth. 

PO6 

LOB 
Chan 
Chan 
Chan 
"ha" 
Chan 
Chan 

F l o w  area 
i C f s i  1 s q  ELI 
1 2 . 0 8  2.55 
2 5 . 5 0  d.09 
51.46 6.20 
5 8 . 2 4  6 . 5 0  
4 9 . 6 5  5 . 8 9  
42.50 5.37 
15.76 4 . 8 4  
2 9 . 5 6  4 . 3 2  
8 5 . 2 5  2 1 . 6 4  

0.00 0.00 

cnan 
ROB 
ROB 

warning; me energy eguarion nor be balanced within the specified number of iterariona.   he 
program "see critical depth ior the water surface and continued on with the calculations. 

warnin-; m e  enera" loss was orearer than 1.0 it 1 0 . 3  m i .  between me current  and arevrovs cross -. 
section.  his may indicate the need for additional cross sections. 
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Warning: During rhe standard ntep iterations, when the assumed warer surface was set equal to ori~ical 
depth, the calculated warer surface came back below critical d e p m  ~ n i e  indicatee that there 
ie not a valid subcritical anewer. a he program defaulted to critical depth. 

CROSS SECTION 

RIVER: X2 
REIICH: Reach 1 RS: 0 . 8 3 8  

station ~levaiion oara num- 31 
sra  lev sta  lev sra =lev sra  =lev sea = lev  

9928.781 21729940.861 2371,229941,291 2371.193945491 2371.019948.501 2 3 7 0 . 7 2  

10092.77 2 1 7 4 . 2 5  

Mannlng,n n Values n*m= 3 
SLa n Val Sea n Val SLa n Val 

9928.781 ,055 9 9 9 5 . 9 5  ,0510005.56 .06 

~ a n k  S L ~ :  =eft ~ighi ~ e n g ~ h e :  =eft channel Right coeii canrr. ~ x p a n ,  
9995 .9610005 .56  134.8 1 5 8 . 8  177.47 .1 . 3  

CROSS SECTION OUTPUT Profile itpzofile 1 

E.C.  lev i f t i  
vel ~ e a d  i f r )  
W.S. EleY I f t i  
crir  W.S. l i i i  
E.D. Slope ( fLIf i1  
Q Total (Cfel 
Top Width l f t l  
V e l  Total (fL1sl 
Max CII1 DpLh ifL1 
Con". Total i c f s i  
LengLh WLd, i f i i  
Min Ch E l  l i t ,  

Element 
WL. n-Val. 
Reach  en. l i t )  
Flow Area laq f t l  
Area 1sq it1 
Flow (cfnl 
Top Width IfLl 
iivg. "el. 1 f r 1 ~ 1  
Hydr. Depth i f t l  
Con", lC161 
wetted ~ s r .  i i r l  
shear 11b1sq irl 
Stream ~ a w e r  I l b l i r  s i  
cum volume ( ac r e - i t 1  
C". S* lacreel 

left 08 Channel Right OB 
0.055 0.050 0.060 
134.80 li8.80 177.17 

3 8 . 0 2  22.58 4 .58  
3 8 . 0 2  2 2 . 5 8  4 . 5 8  

189.48 184.82 11.70 

warning: The energy equation could nor be balanced within the specified number of iterariona. ?he 
program used critical depth for the warer surface and continued on with me calculatione. 

warning: The energy loss was greater than 1.0 it (0.3 r n l ,  between the currenr and previous croes 
section. Tnie may indioate the need for addlrional crosa eec~ione. 

warning: During the standard step iterations, when the assumed warer euriace was aeL equal ro critical 
depth, the calculated water surface came back belaw critical depth.  his indicates that rilere 
in not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION WTPUT 

E.D. Ele" (fL1 
"el Head i f t i  
W.S. Ele" l i t 1  
crir W S ,  i i r l  
E.C. m o p e  i f r l i r )  
O Total ic fs l  
Top Width itL1 
vel T O L ~ I  i r ~ l r )  
  ax C ~ I  ~ p t h  l i t )  
Con". Total 1cis1 
Liengtn Wtd, i f r )  
 in cn ~1 i r i i  

Profile #profile 2 

Element 
W t ,  "-Val. 
Reach Len, i f t l  
Flow area isq t t l  
Area isq i t 1  
Flow (cis1 
TOO Width I f t i  

.~ . 
Wetted per, l i t )  
Shear l ib lsq  it1 
Stream Power ( IbI iL GI 
cum volume laore-it1 
cum SA (acres1 

Channel 
0 . 0 5 0  
158.80 

2 5 . 3 2  
2 5 . 3 2  

218.74 
9.60 
8.64 
2 . 5 4  

1406.2 
9.91 
3.86 

3 3 . 3 4  
1 . 4 6  
2.20 

warning:   he energy equation could not he balanoed within the specified number of iterations.  he 
program used critical depth for the warer surfaoe and continued on with the calculariona. 

warning: ~ l l e  croee section had to be extended vertically during me critical depth calculations. 
Warning: The energy loss was greater than 1.0 f r  ( 0 . 3  mi. between t h e  current and previous crash 

section. n , i a  may indicate m e  need for additional craes sections. 
warning: ~uring the standard erep iteratione, when the aeaumed warer surface was set equal to critical 

depth, rhe calculated water surface came hack belaw critical depth. ~ h i o  indicates that there 
ie not a valid subcriticel answer. m e  program defaulted to critical depth. 

Warning: The parabolic search method failed Lo converge on critical depth. The program will try the 
cross section siice/secanr method LO find critical deptn. 

POB ~ e i r  ~ r a  ~igiir s t a  F ~ O W  area W.P. percent ~ y d r  velocity 
l i t 1  i f t i  i c t s ~  isq t t ~  (st1 con" Depthifil  i i r / s j  

LOB 9 9 5 5 . 6 5  9969.09 2 . 4 3  1.17 1.21 0.62 0.37 2.08 
2 LOB 9969.09 9982.52 119.42 21.52 13.57 30.62 1.60 5.55 
3 LOB 9 9 8 2 . 5 2  9991.96 67.62 15.13 13.65 17.34 1.14 4.41 

Cham 9995.96 9997.33 19.80 2.75 1.44 9.08 2.01 7.20 
Cham 4447.33 9 9 9 8 . 7 0  2 7 . 4 6  3.35 1.46 7 . 0 4  2 . 4 4  8 . 2 0  

6 Cham 9998.70 10000.07 3 5 . 5 6  3.89 1.41 4.12 2 . 8 4  9.12 

FDS of Cline Creek Tributaries, 
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E.C. Elev (it1 
v e l  ~ e a d  ctr! 
W.S. Elev (it! 
CriL W.S. lit1 
E.D. slope (iflit) 
0 Total icfsl 
TO? width 1ft1 
"el Total ifrlsi 
wax chi D P L ~  ifr! 
Con". Torill ices, 
length WLLI. itti 
Min Ch El ifkl 
alpha 
FiCL" LOB0 ift1 
C bi E Lose Ifti 

Element 
Wt. "-Val 
ReaOh Len. lft! 
Flow area lsq f t !  
area 1aq f L !  
Flow (CfB! 
TOP width (EL! 
avg, "el .  lfL/~i 
flyer. Depth ( f L !  
Con". lofs! 
Wetted Pel-. Ifti 
shear llb/sq FL! 
Stream Power ilb/fL a1 
cum volume lacre-fri 

warning: The energy equation could not be balanced within ille specified number of iterations. The 
oroqram used critical d e w h  for the water aurface and conrinuea on vith the ca~cu~atians. . . 

warning:  he energy loss was greater than 1.0 E L  (0.3 ml, between the current and previous cross 
section. T h i s  may indicate the need for additional cross aectiona. 

warnins: ~urina the standard ereo iteration.. when the aasumed warer svriace was s e t  eaual to critical 
depLh, the calculated water surface came back below crliical depth. This indicates that there 
is not a valid subcritical anewer. The program deiaulLed Lo critical depth. 

Profile #profile 1 

Plow area 
(cis! (nq it! 
O,l+ 0.20 

12.52 6 . 7 7  
60.07 1 3 . 5 8  
27.74 4.63 

W.P. Percent 
lit! Can" 
1.90 0.04 

14.28 3 . 2 4  
14.40 10.27 
2.37 7.11 
2,li 9 . 9 9  
2.17 13.37 
2.17 17.16 

LOB 
LOB 
Chan 
Chan 
"ha" 
"ha" 
cnan 
Chan 
cnan 
ROB 

warning: 

warning: 

warnina: 

 he energy equation could nor be balanced within the specified numher of ireratioma. i he 
program used critical depth for the water surface and continued an with the calculations. 
 he energy l o a a  waa greater than 1.0 ft (0.3 mi. between the current and previoua croaa 
section. ~ h i n  may indioate me need for additional crasa sections. 
~uring the standard step iterations, when the aesumed water surface was set equal LO critical 
depth, the calcula~ed water surface came back below critical deprn.  his indicates that there 
is not a valid nubcriticai answer. m e  program defaulted ra critical depth. 

POS ~ e r t  sea night S L ~  FIOW xrea W.P. percent ~ y d r  velo~ity 
I ~ L !  I ~ L I  (cfei iaq ft! lit! can" ~ e p m ~ i r !  iit~s! 

1 LOB 9963.65 9977.92 6.27 3.01 6.38 1.61 0.51 1.06 
2 LOB 9977.92 9992.19 40.73 1 2 . 9 4  14.&0 10.44 0.91 3.15 

Chan 9992.19 9994.10 2 8 . 0 0  4 . 5 4  2.17 7.18 2.15 6.17 
Chan 9994.30 9 9 9 5 . 4 1  39.19 5.59 2.17 10.15 2 . 5 5  7 . 0 9  
m a n  4996.41 9 9 9 8 . 5 2  5 3 . 2 4  5 . 5 8  2.17 13.65 3.1s 7.97 

6 Chan 4998.52 10000.63 68.51 7.77 2.17 17.18 3 . 6 8  8 . 8 2  
m a n  10000 .63  1 0 0 0 2 . 7 4  6 4 . 2 9  7.54 2 . 2 2  16.48 3.57 8 . 5 2  

B m a n  10002.74 10004.85 11.03 6.09 2 . 2 2  11.55 2.8'1 7.39 
9 Chan 10004.05 10006.96 28.61 4.64 2.22 7.35 2 . 2 0  6.17 
I0 ROB 10006.96 10024.70 11.66 5.10 6.00 4 . 0 2  0.91 1 . 9 5  

warning: m e  energy equation couln not be balanced within me specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

warning: m e  energy loss was greater than 1.0 f t  (0.3 m i .  between the current and previous crosii 
oecrian. This may indicate the need for additional cross sections. 

warning; nuring me standard erep iterations, when the assumed water surface waa a e ~  equal to critical 
aeDm, m e  calculated water surface came back below critical depth.  his indicates that there 
ie not a valid subcritical answer. The program defaulted to critical depm. 

CROSS SECTION 

RIVER: XZ 
REACH: Reach 1 R9: 0 . 7 8 4  

INPUT 
~eecripiion: 22nd street 
station s leva ti on ~ a t a  mum= 52 



Manning'. n Values nu,"= 
SLa n Val Sea n V a l  sta n Val  

9927.121 , 0 5 5  9965.73 0310013.53 , 0 5 5  

Bank Sta: Left Right Lengrhe: left Channel Right Coeff Conir. Enpan 
9061.7310013.53 5 8 . 5 5  51.69 6 4 . 1 3  .I .?  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. =lev  ( r e )  2355 .16  ~lemenz left 08 Channel Right OB 
Vel Head 1 f L l  0.55 Wt. "-Val. 0.055 0 . 0 3 0  0 . 0 5 5  
W . S .  E I ~ V  ~ f r )  2354 .61   each =en. (it) 5 8 . 5 5  6 1 . 6 9  64 .13  
Crit W.S. 1£tI 2154.61 Flow area lsq F t )  9.15 58 .21  5.11 
E.O. slope 1i r / i r1  0.011936 area lsq f t i  9.11 58.21 5.11 
D Total Ici61 190.00 Flow ICFSI  2 4 . 6 2  358.83 6 .56  
TOP Width (it) 75.00 TOP width I F T I  10.37 47.80 17.84 
vel iota1 l i ~ / s i  5 .38  kvg. "el. l f r /a l  2.69 6 .16  1 . 2 8  
 ax C ~ I  ~ p t h  i f r )  1 . 7 2  ~ y d r  ~ e p t h  l i t )  0 . 8 8  1 . 2 2  0.29 

con". =oral icfs i  3 5 6 9 . 8  conv. ICFSI  2 2 5 . 3  3284.4 6"o 

~ e n y ~ h  wfd. ( f r i  61.34 Wetted per. l i t1  10.52 47.89 1 7 . 8 5  
  in cn ~1 l i t ]  2 3 5 2 . 8 9  shear lib/sq it1 0 . 6 5  0.91 0 . 2 1  
alpha 1 . 2 2  Stream Power l Ib / i t  sl 1.74 5.58 0 . 2 7  
~ r c r n  ~ 05s ( f t )  0.97 ~ u m  volume (ac re - i t )  1.95 4 . 0 1  1.0, 
C h E Go55 i f t i  0.01 him SA lacresl 2 . 4 2  2 . 0 7  1 . 5 7  

warning: me could not he balanced ~irnin m e  specified number ai irerarians.  he 
program used critical depth for the water suriace and continued on with the calculaiions. 

warning: me energy loss was greater than 1.0 it 10.3 m i .  between the current and previous cross 
section. This may indicate the need for additional cr03e sections. 

warning: aurlng the standard step iterations, when the assumed water suriace was set equal to critical 
depth, the surface came back helow critical depth.  his indicate8 that rnere 
is nor a subcritical anawer. =he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile Z 

E . D .  EleY ( i t 1  
v e l  ~ e a d  ( i t )  
W.S. Elev ( i t1  
crit W.S. (it) 
E.D. Slope l i t / f t I  
o Total lcfs) 
Top Width l i t )  
vel Total ( i r / e i  
Max Chl Dprh (fLi 
Can" Total lcfsl 
Length WLd. I f L i  
 in cn EI I ~ L I  
Alpha 
~ r c t n  ~ o s s  l i t )  
C br E LOSS l i t1  

Element 
wr. "-Val  
Reach Len, i f t i  
F l a w  Area 1l;q f t i  
area 1sq f t i  
Flow ICFSI  
Top Width I f t i  
hug. "el. l f r / s i  
Hydr. Depth I f t i  
Con". lcfsi 
Wetted per. I ~ T I  
Shear lIb/sq fL1 
stream power l i b / i t  6) 
cum volume (ac re - i t )  
cum Sii <acres1 

w ~ ~ ~ ~ ~ ~ ;  me energy equation could nor be balanced ~irnin m e  specreled number ai iterations. m e  
used critical depth for the warer suriace and continued an with the caicu~atione. 

warning: me energy loss was greater than 1 . 0  it 10.3 mi. herween the currenr and previous cross 
BeCtion. mis may indicate m e  need for additional cross sections. 

warning: ~uring the standard srep iterations, when the aeeumed water surface was set  equal to criticiil 
death. the calcula~ed warer suriace came back below critical d e ~ i h .   his indicates that rnere 

a valia subcritical answer. m e  program aerauliea to critical depth. 

1 LOB 
2 LOB 
3 Chan 
4 Chan 

Chan 
6 Cham 

cnan 
8 cnan 
4 cnan 
10 ROB 
11 ROB 

Righi sta 
l i t )  
9958.05 
5 9 6 1 . 7 3  
9972 .56  
9979.39 
9986.22 
9993.05 
9 9 9 9 . 8 7  
10006.70 
10013.53 
1 0 0 2 5 . 5 7  
10037.61 

warning: ~ n e  energy equation could not be balanced within the specified number of iterations.  he 
program used critical depth for Lhe water suriace an6 continned an With the calculations. 

warning: The energy lass was greater than 1 . 0  i f  10.3 mi, between the current  and previous cross 
section.  his may indicate the need for additional cross sections. 

warning; ~uring the standard srep iterations, when the assumed warer nuriace was set equal to critical 
death, the calculated water surface came back below criricai death. =his indicates that there . . 
is not a svlicritical answer. m e  program defaulrea LO critical depth. 

Profile #profile 2 

POS ~ e f r  S L ~  night ~ t a  FLOW iirea P percent xydr velocity 
I F L I  l i t )  I C E = )  lsq i t )  i f t l  con" ~ e p i h ~ i t i  ~ f r / s i  

LOB 9950.37 9918.01 0.54 0.55 2.61 0.14 0 . 2 2  0.97 

0 i LO8 9958.05 9465.73 24.14 8.41 7.80 6.19 1.09 2.87 
Chan 9'165.73 9 9 7 2 . 5 6  66 .42  9 . 8 2  6 . 8 3  17.03 1.M 5.77 
Chan 9972.56 9979.39 80.80 11.04 5.83 20.72 1.62 7 . 3 2  
~ h a n  9979.39 9986.22 75.22 10.58 6.81 19.29 1.55 7.11 

6 m a n  9986.22 9993.05 5 7 . 2 6  8 . 9 8  6 . 8 3  14.68 1.32 6 . 3 8  
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Chan 9993.05 9 9 9 9 . 8 7  38.45 7.07 5 . 8 4  ' 1 . 8 6  1 . 0 4  5 . 4 4  
8 Chan 9 9 9 9 . 8 7  10006.70 26.91 5 . 7 1  5 . 8 9  6.90 0 . 8 4  4.70 
9 Chan 10006.70 10013.53 15.50 4.10 6.03 3.97 0.60 3.78 
10 ROB 10013.53 10025.57 4.75 2.81 6.81 1.22 0 . 4 4  1.69 

warning:  he energy e q u a t i o n  could not be balanced within m e  specified number of iterations. i he 
~ r o q r e m  used critical denth far the water surface and continued on with the calculations. 

Warning: l o o a  wao grea;er t h a n  1.0 ft 10.3 mi ,  between the  current and previoua cross 
eection. Tnin may indicate the  need for additional croas sec~iona. 

warnu-: Durinq the standard sten iteratione. when the assumed warer nuriace was aer eaua1 Lo crrircal 
depth; the calculated water svrtace came back below critical depth.  hie indjcates that there 
is not a valid subcritical anewer. a he program defaulted to critical depth. 

CROSS SECTION 

R I V E R :  22 
REACH: Reach 1 R S :  0.773 

INPUT 
Description: 
Station Elevation Data num- 29 

sra  lev Sra =lev Sra =lev sra  lev S L ~  = lev  
9901.161 23119903.011 2353.849906.485 2351.361911.205 2 5 5 2 . 7 9 9 9 1 6 7 3 5  2 1 5 2 . 9  
9920.911 2 3 5 2 , 8 3 9 1 2 8 , 7 2 5  2352.779934.195 2352.559915.405 2152.<89918.725 2 3 5 2 . 4 2  
9 9 4 1 . 0 1 1  2 3 1 2 2 1 ' 1 9 4 4 . 2 6 5  2 3 5 1 , 7 6 9 9 5 9 4 3 5  2350,239465,225 2149,629973,225 2349.02 
9 9 8 9 . 9 4 1  2347.869992.525 2147.76 9 9 9 2 , 5 3 2 1 4 7 , 7 5 9 9 9 9 4 , 8 3 5  23h7.d810000.08 2145.78 
10006.412347.74410015.64 2349.1210022.28 2150.1510028.59 2150.8610036,6 2351.64 
10016.12 2312.7310048.67 2 3 5 2 . 8 9 1 0 0 5 5 . 8 5  2353.610061.64 2151.21 

Bank SLa: Left Right LengLha: L e f t  Channel Right Caeff Cantr. Expan 
9992.5310006.49 133.11 1 3 4 . 8 9  116.97 1 . 3  

CROSS SECTION OUTPUT Profile #prof i le  1 

E.C. Elev 1 f t i  2350.24 E l e m e n t  Lieit 08 Channel Rlght 08 
Ye1 Head l f l )  0.66 W L . n - V a l .  0 . 0 5 5  0 . 0 5 0  0.055 
W.S. Elev I f t l  2319.18 Reach Len. 1fLl 133.13 116.89 116.97 
c r i ~  W S ,  i i r l  2 3 4 9 . ~ 8   low ilrea i sq  i t )  2 5 . 8 1  12.27 11.22 
E.C. 81o0e i f r l i r i  25.81 3 2 . 2 7  l 1 . 2 ~  
Q Total ( c f s l  
TOP Width l i t 1  
vel Total ( i r l a ~  
  ax chi ~ p t h  i f r l  
can". Total i c i s l  
Length Wrd, l i t 1  
M i l l  Ch El IfLI 
m o h a  

warninq: The enerqy equarron could not be balanced within the Boecified number of iierations. The 
program iiea~critical aeptn ror the warer surface ana continued on wirn me calcillarions. 

warning: m e  energy loss was greater enan 1.0 ft 10.3 m i .  between me current an6 previaua cross 
section. This may indicate the need for additional croee sections. 

warning: During the standaid step iterationo, when the assumed water surface was set equa l  Lo critical 
depth, the calculated warer surface came back below critical depth. Thia indicates that Lhere 
is not a valid suboritical anewer. a he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. EleV 1fLl 
"el Head 1iLi 
W.S. E l e v  i f t i  
crir W.S. i f t i  
E.C. Slope I f t l f t i  
Q Total 1cfei  
Top Width i f t i  
"el Total 1 f t I o i  
 ax CDI Dptn ( f t i  
con" Total ( c f e i  
Le"gL1I WLd. i f t i  
i in cii EI ( f r i  
Alpha 
FrCLn LOB6 I f t i  

Element 
Wt, "-Val .  
Reach L e n  i t c ,  

L e f t  OB Channel Right 08 
0.015 0.050 0 . 0 5 5  

3 . 3  134.84 136.97 

warning:  he energy eqllerion could nor be belanced within the specified numher oi iterations. m e  
nrooram used critical deorh for the water surface and continued on with the calculations. 

warning: The-energy 108s was greater rnan 1.0 it 10.3 m ) .  between me current and previove cross 
section. ~ h i a  may indicate t h e  need for additional cross neoriana. 

warninn: ~urino me standard steo iterations. when the aesurned warer s u r f a c e  was s e ~  eaual to critical 
degth: the caiculated wirer surfacecame back belaw critical depth. ~ ~ i e  indicates that there 
ie not a valid aubcrirical answer.  he progran~ defaulted to critical depth. 

Profile ilpmfile 1 

 PO^ ~ e f r  sra Right sra F ~ O W  ilrea W.P. Percent Hydl velocity 
1 f t l  I f t i  i c r s i  1sq F C I  i f t i  con" ~ e p m i i r l  i t t l a i  

FDS ,fCline Clrek Mbrrlnries, 
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LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
cnan 
Chan 
Chan 
ROB 
ROB 

warning:  he energy equation could nor be balanced within the specified number of iterations. ?he 
program used crlrrcai  depth for m e  warer aurface and continued on with the calculations. 

warnino: =he enerov lose wae areater than 1.0 it (0.3 m ) .  between m e  current and ~revioui; cross .. 
section. This may indicate the need for additional cross sections. 

warning: ~uring the standard srep iterations, when me assumed water surface was set  equal to critical 
depth, the calculaLe.4 water surface came back below crrrlcal depth. This indicates that there 
is not a valid subcritical answer. The program defaulted LO critical depth. 

Profile #profile 2 

PUS 

LOB 
LOB 

3 Chan 
d Chan 
5 Chan 

Chan 
C M n  

8 Chan 
9 Chan 
10 ROB 
11 ROB 

W.P. 
ltt) 
1.90 

18.19 
2.01 
2.01 
2.01 
2 . 0 ,  
2.02 
2 . 0 2  
2 . 0 2  

11.16 
0.89 

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
prograin used critical depth for the warer surface and continued on with the calculations. 

warninom The enersv loss was arearer than 1.0 it 10.3 in). between Lhe current and Drevious cross -. 
aectlan. This may indicate the need for additional cross sections. 

Warning; our1ng the standard srep iterations, when the assumed water suriace was set equal Lo critical 
depth, the calculated water surface came hack helow crrtlcal depth. This indicates Lhai there 
is nor a valid subcritical answer. The program defaulted to c r i t i c a l  depth. 

CROSS SECTION 

RIVER: X2 
AEXCH: Reach 1 RS: 0 . 7 4 7  

INPUT 
Description: 
Station ~levarion ~ a ~ a  num= 21 

ara Ele" SLa =lev s t a  
9949.372 2346019454542 23d5.129965.182 
9970.282 2344919971.162 2344.839971.972 
' 1 9 8 2 . 2 5 2  2342.139983.12 2342 4993.17 
10001.68 2340.2810007.962341.394 lOOlO.7 
10078.75 234410090.49 2343.7910093.48 

Elev SLa Elev Sta Elev 
2 3 4 5 , 0 7 9 9 6 8 , 4 7 2  2385039469.452 2344.91 
2344.819978.602 2342899981112 2142.16 
2341.453391.172 2341,459999,352 2340.63 
2341.8810018.15 2343.24 10019.4 2 3 4 3 . 2 3  
2343.7910096.34 2343.991009712 2144.05 

~ a n k  sea: =eft  night Lengths: ~ e f r  channel Right coetf contr. ~ x p a n .  
9993,1710007.96 138.68 1 2 4 . 6 2  112.62 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev i t t i  
"el Head ! * t i  
W.S. Elev (ftl 
crir W.S. Ifti 
E.C. Slope lft/fLi 
o Total i c f s i  
Top width itti 
"el Total irr/ei 
Max C h l  Dpih IfLl 
Con" Total lcfsi 
Length Wfd. (fti 
win CII EI !it) 
Alpha 
FrCrn Loss (it) 

Element 
W t .  n-Val. 
Reach Len. lttl 
Flow Area lsq fii 
Area lsq F t i  
Flow 1Cf.i 
~ o p  Width (fti 
hug. "el. lfL/sl 
Hvdr Deoth i i L i  . . .  
Can" lcfsi 
Wetted Per. lftl 
shear ilb/sq it1 
stream Power lIb/iL 
cum volume (acre~fr 

Channel 

~ a r n m g :   he energy equation c o v ~  not be balanced within the specified number ot iterations.  he 
program used critical depth for the warer surface and continued on with the calculations. 

Warnmg: The energy loss was greater than 1.0 f t  10.3 mi. between the current and previous crass 
section. Tnis may indicate m e  need for additional cross sections. 

warning: nuring the standard step iteratione, when tne assumed warer murtace was set equal to critical 
deoth, the calculated warer surface came hack belaw critical deoth.  his indicates that there . . 
is noi a valid evbcritical answer. The program defaulted to critical depth 

FDS of Cline Cmek Tribrrlurie.~, 
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CROSS SECTION OUTPUT Protile #Profile 2 

E.C. Elev iftl 
"el Head lfi, 
W.S.  lev ifrl 
CriL A . S .  (ftl 
E.G. SlODe ift/fLl 
0 Total -ic£al 
TOP Width (ftl 
"el Total iftlsl 
Max Ch1 DpLh ifLl 
Con". Total icfsl 
Length WLd. (fLl 
 in cn EL itr, 
Alpha 
FrCLn loss ifLl 
C d B LOEB ifll 

Element 
W t .  n-val 
Reach  en. ifr) 
Flow Area lsq tLl 
iirea 1sq ttl 
Flow (cfel 
Top Width iftl 
aug, "el. ifL/sl 
Hydr  Depth (ftl 
Can", icfsl 
Wetted Per. (ftl 
Shear ilblsq fLl 
stream Power ilb/fL el 
cum volume (acre-fL1 
cum S* ,acres, 

Left OB Channel Right OB 
0 . 0 6 5  0 . 0 5 0  0.060 

138.68 1 2 4 . 6 2  1 1 2 . 6 2  
19.47 3 5 . 3 2  9 . 5 2  
19.41 3 5 . 3 2  9 . 5 2  

Warning: The energy equation could nor be balanced within rile npecified number of iterations. The 
oroaram used critical death for the water eurface and continued on with the calculariann. 

warning: i.ile-crooa oecrian nad ra'be extended vertically during m e  critical depth calculations 
warning:  he energy lass was greater than 1.0 f r  (0.3 m ~ ,  between m e  current and previous croaa 

oectian.  his ma" indicate me need tor additional croae aecriona. 
warning: ~uring the standard step iterations, when t i le  assumed warer surface waa aer equal to critical 

depth, the calcvlaied warer surface came back below critical depth  his rndrcaren that there 
ia~nor a valid subcritical anawer, ale program defaulted to critical depth. 

warning:  he parabolic search method failed to converge on critical depth.  he program w i n  t r y  the 
cross aecrion slicelaecanr method to find critical depth,. 

1 LOB 
2 LOB 
3 cnan 
4 cnan 

Ch*" 
6 Chan 

m a n  
8 Chan 

Cham 
10 ROB 

Right Sta 
ifri 
9 9 8 4 . 4 1  
9991.17 
9 9 9 5 . 2 8  
9 9 9 7 . 4 0  
119119.51 
10001.62 
10003.73 
10005.85 
10007.96 
1 0 0 2 5 . 1 9  

area 
isq Erl 

5.16 

W.P. Percent Hydr VsloCiLy 
ifll Con" DepLh(fL1 1tLIsl 
6.81 3 . 9 8  0.77 3.01 

warning: energy equation could not be balanced within m e  specified number o t  iterations.  he 
program used cri~ical depth for m e  warer surface and continued on with the c a l c u l a ~ i o n a .  

warnino: The enervv l o a s  waa .,reatel. than 1.0 f L  10.3 m i ,  between the current and Drevious cross -. 
section.  his may indicate the need for addrtlonal cross sectionn. 

warninq: ~ ~ r l n g  the standard step iterations. when the assumed water surface uao oei equal to critical 
aepm; tne calculated water surface came back below critical dept~. ~ h i o  indicates that there 
ia not a valid aubcritical anawer.  he program defilulted LO critical depth. 

Profile #profile 2 

POS 

LOB 

area 
1sq ELI 

5.91 
11.55 

4 . 1 0  
6.69 
5 . 2 8  
5 . 9 2  
5.90 
5.11 
4 . 3 2  
9 . 5 2  

W.P. 
Iftl 
6.92 
8 . 7 1  
2.11 
2.11 
2.13 
2 . 1 4  
2.15 
Z l i  
2 . 1 5  
9.90 

Percent ~ y d r  velocity 
can" oepmiirl iit/sl 
4 . 4 7  0.84 2 . 9 5  

11.25 1.55 4 . 3 9  
7.17 1.94 6 . 8 2  
8 . 9 7  2 . 2 2  7 . 4 6  

10.94 2 . 5 0  8 . 0 7  
1 3 . 2 0  2 . 8 0  8 . 7 0  
11.09 2 . 7 9  8.61 
10.29 2 . 4 2  7 . 8 6  

7 . 7 8  2 . 0 4  7.01 
8 . 8 3  0.99 1.62 

~arninm: w he enermv eoarion could not be balanced within the soecified number of iterations. i he .. . 
program used critical depth for the warer ourface and continued on with me calculations. 

warning:  he cram section had to he extended vertically during m e  critical depth calculations. 
warnins: m e  enersv loas wan arearer t h a n  1.0 ft (0.3 m i .  hetween me current and orevious cross -. 

section. This may indicate me need tor additlonal crosn aec~ione. 
warning: ~uring m e  standard step iteratione, when the assumed water nurface was oer ewal  to critical 

depth, the calculated warer surface came hack below critical depth. ~ h i o  indicates that there 
is not a valid nubcritical anawer. m e  program defaulted to critical depth. 

Warninq: The oarabolic search method failed to converge on critical depth. The program wlll try the 
orosn section slicelsecant method t o  find critical depth. 

CROSS SECTTON 

RIVER: 6 2  
REACH: Reach 1 RS:  0 . 7 2 4  

INPUT 
Description: 
station zievation ~ a t a  "urn- 47 

S L ~   lev 9ta  lev S L ~   lev sra  lev sea  lev 
9 8 8 6 . 0 5 2  2 3 4 0 9 8 8 8 . 1 7 2  2 3 3 9 , 8 7 9 8 8 9 , 6 8 1  2 3 3 9 . 9 2 9 8 9 0 . 5 4 2  2 3 3 9 . 8 4 9 8 9 2 . 4 6 2  2 3 3 9 . 7 6  
9 8 9 5 . 5 2 2  2 3 3 9 7 1 4 8 4 8 3 8 2  2 3 3 9 4 4 9 9 0 2 . 4 8 2  2339.239905.502 2318,919507,1122 2338.75 

FDS , f C l h e  Creek TriDlrhirier, 
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Manning's n Values nu,,= 3 
SLB n va l  S L ~  n val sra n val 

9 8 8 5 . 0 5 2  , 0 5 5  9 9 7 4 . 8 7  0 5  10013 0 6  

~ a n k  S L ~ :  Left night Lengths: Left cnannel night coeii canfr. ~xpan 
9 9 7 4 . 8 7  10013 131.86 137.16 141.14 1 3 

CROSS SECTION OUTPUT Prof i le  #profile 1 

E.G.  lev lit) 2337.70 ~lement ~ e i r  08 channel ~ight OB 
"el ~ e a d  ifti 0.53 ~ r .  n-val. 0.051 0.050 0.060 
W.S. Elev lit1 2337.18 Reach Len. lftl 131.86 137.16 141.14 
crii W . S .  lit1 2337.18 r l a w  area l ~ q  fti 6.54 541.60 14.29 
E D .  $lone i i t / f t i  0.026998 area lea frl 6.51 5 4 . 6 0  14.29 
Q ~ o t a l  i c e s )  
TOP width I ~ T I  
vei Total (itlsi 
Max Chl Dpth lftl 
con". Total lcfsi 
Iiengtn wed. ifti 
 in cn EI ifti 
i l lnha 

130.00 Flow 1Cf.I 10.97 331.31 41.69 
89.76 TOP Width IfLi 28.12 3 8 . 1 3  23.50 

1.68 6.18 2.92 

warning: =he energy equation could not be baianced within the speciiiea number of iterations. ~ n e  
aroaram used critical death far the warer surface and continued an with the calculations. . . 

warning: The energy loss was greater enan 1.0 f t  10.3 mi. between the current and previous cross 
section.  his may indicate the need tor additional cross sections. 

warning: nuring me standard step iterations, when the assumed water suriace was aet equal LO critical 
depth, the calculated water surface came hack below crirrcal depth.  his indicates that there 
is not a valid subcritical answer. s he program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Eiev lit1 2337.97 Element left OB Channel Right OB 
Vel Head 1ft) 0 . 7 5  WL. n-Val. 0 .050  
W . S .  Elev 1LtI 2337.24 Reach Len. IfLi 131.85 137.16 111.14 
crit V . 8 .  Ift) 
E.D. slope iitlfri 
Q Total <cis, 
Top Width lit) 
"el T O C ~ I  iirls) 
  ax chi opth ifr) 
Conv. Total lcfsi 
~ e n g ~ h  ~ t d ,  ifti 
i in cn ~1 jiei 
Iiipna 
m c r n  Loss i f t i  

2337.24 Flew area Iaq ftl 
0.033975 Area lsq fti 

C b E Loss lftl 0.04 Cum S l i  (acres) 0.69 1.90 0.69 

warning: 

warning: 
warning: 

warning: 

warning: 

 he energy equation could nor be halanced within m e  specified number of irerarions. i he 
program used critical depth for the warer surface and continued on virn m e  calculations. 
 he cross section hid to be extended vertically during m e  critical depth calculations. 
 he energy loaa was greater rnan 1.0 tt 10.3 mi. be~veen the current and previous cross 
section.  his may indicate the need for addiiionai crass secrions. 
~uring the standard step iterations, when the assumed warer suriace was set equal to critical 
depth, the calculated water suriace came hack below critical depth. =his indicates that there 
is not a valid eacriLical answer. The program defaulted ia critical depth. 
m e  parabolic search metnod ialled to converge on critical depth.   he program will try tne 
cross section elicelsecan~ method to tind critical depth. 

Profile #profile 1 

Po6 Left SLa Riaht Sta Flow Ellea W.P. Percent HYdr VeloclLv 

LOB 
LOB 
Chan 
cnan 
Chan 
Cham 
Chan 

Con" DepthlfL) 
a s s  0.16 
2.27 0.27 
8.31 1.16 
6.68 1.02 
4.46 0.80 

13.36 1.55 
22.71 2.13 

8 m a n  10002.11 10007.55 74.4< 10.44 5.47 19.09 1.92 7.13 
9 Chan 10007.55 10013.00 6 6 . 4 1  7 . 8 5  5.47 11.90 1.44 5.90 
10 ROB 10013.00 10029.52 4 0 . 2 3  11.02 16.54 1 0 . 3 1  0 . 7 9  3.09 
11 ROB 10029.52 10046.04 1.47 1.26 6 . 9 9  0 . 3 8  0.18 1.16 

warning:  he energy equation could not he balanced within the specified n u d e r  of iterations.  he 
 roara am used ~rltlcal deorn for the warer surface and continued on with the calculations. . . 

warning:   he energy loss was greater than 1.0 tt 10.3 m1, between m e  current and previous cross 
section. This may indicate the need for addiiional cross BeCtionS. 

Warning: nuring the standard step iterations, when the assumed warer surface was s e t  equal to critical 
depth, the calculated warer surface came back below critical depth.  his indicates char there 
is nor a valid suQcrirical answer.   he program deiaulred to critical depth. 

Profile #profile 2 

FDS of Cline Creek Tribalu?ie.?, 
FCD 2005C024, Work Assignment 2 
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Chil" 
Chan 
Chan 
m a n  
Chan 
Chii" 
Chan 

warnin-: w he enerav emation could not be balanced within the ~oecified number of iterariano. i he .. . 
program used critical depth tor the water sureilce and continued on with me calculations. 

~arning:  he C T O S ~  oection had to be extended vertically during the critical depth calculations. 
Warnin-: The enerov loss was 4reaLer than  1.0 f L  ( 0 . 3  ml. hetween Lhe current and orevious cross .. 

rectlon. Thi .  may rndioate the need for ilddiLional cross sections. 
warning: ~uring the standard nrep iterations, when m e  aosurned water surface wae set equa l  LO critical 

death. the calculated wii~er  surface came back belaw critical aenth.  his indicates that there 
is not a valid nubcritical anewer. The program defaulted to critioal depth. 

warning:  he parabolic search metnod failed LO converge on critical depth.  he program will try the 
Cross section n1ice/secant method Lo find critical depth. 

CAOSS SECTION 

RIVER: XZ 
REIICH: Reach I RS: 0.698 

INPUT 
aescriprion: 
station s leu at ion ~ a t a  num- 31 

SLa Elev S t a  Elev SLa Elev SLa Elev Sta Elev 

CROSS SECTION OUTPUT Profile #profile 1 

E . G .  E l e v  I f t i  
Vel Head IfLi 
W . S .  Elev I f t i  
CriL W.S. l i t 1  
E.D. slope ( f t / f r i  
o Total ( c i s i  
Top Width IfLi 
"el Total 1fLl.i 
wax chi Dprn i f t i  
con". Total ! c i s )  
bength Wtd. l i t 1  
Min Ch E l  I f t i  
alpha 
Frcrn ~ 0 6 9  i f t i  
c h E '08s i i r i  

Element 
WL, ,,-Val 
~ e a c n  !.en. l f r i  
n o w  ~ r e a  ISQ r t i  
area 1sq f t i  
Flow (Cfsl  
Top Width IfLl 
A"9. "el. IfLIni 
Hydr. Depth I f t i  
Con". l c f s i  
Wetted per. i f t i  
Shear f I b / s q  fLi 
Stream Power ! I b / f t  ni 
Cum Volume l ac re - fLl  
cum SEi i aores i  

Channel 
0 . 0 5 0  

115.45 

warning: energy equation could not be balanced within the specified number of iterations. The 
progra,n used critical depth for the water surface and continued on with the caiculaLions. 

warning: me energy loss was greater than 1.0 ti ( 0 . 3  mi ,  between me ourrent and previous cross 
section. ~ h i a  may indicate the need for addl~ianal crosn oec~ions. 

warning: mring me acandard step iterations, when the assumed water surface war set equal to critical 
depm, me calculated *racer surface came baok below critical depth.   his indicates char there 
is nor a valid subcrikical answer. The program defaulted to critical depth. 

CROSS SECTION OWPUT Praiile #profile 2 

E.C.  lev i i r i  2332.69 ~~ernent ~ e i t  08 channel ~iyht 08 
"el xead i i r l  0 . 5 9  W L .  n-val. 0 . 0 5 5  0 . 0 5 0  0 . 0 5 0  
W.S. m e v  i f r i  2312.09  each  en. l i t )  107.50 116.45 116.84 
CriL W.S. i f t i  2332.09 Flow Lrea i sq  it1 24.35 3 2 . 8 4  8 .14  
E.C. slope i r r / r r i  0.033ilo area i sq  i t )  24.35 3 2 . 8 4  8.14 
O T o t a l  f c f s l  390.00 F l a w  l c i s l  1 6 3 . 2 0  197.70 29.10 
Top Width i f t l  52.00 Top Width i f f 1  12.94 2 8 . 1 9  10.87 
vel i f r / n i  5 . 9 7  R V ~ .  "el, i f t / e i  6 . 7 0  6 . 0 2  3.57 
Max C h I  DpLh i f t l  2 . 5 3  Hydr. Depth i f t i  1.88 1 . 1 6  0 . 7 5  
Con". Total i c fo l  2110 .5  Con". i c f n i  891.5 lDB0.0 159.0 
~ength W L ~ ,  i f r i  112.86 Wetted per. l f r i  15.44 28.21 1 1 . 6 4  
Min Ch El f f t i  2330.69 Shear  l l b l s q  f t i  3 .30  2 . 4 4  1.46 
.alpha 1.07 stream power I I ~ I ~ L  s i  22.11 14.66 5 .23  
~ r c ~ n  LOSS ( F L I  3 . 1 7  cum vol~rne ( a c r e - f r i  0 . 8 6  3.75 0.69 
c & E ~ o n n  i f t i  0 . 0 2  cum SA l a c i e s i  0 . 67  1 .80  0 .67  

warning: m e  energy equation could not be balanced within the apeciiied number of iterations. The 
program used critical depth for the water ruriace and continued on with the calculations. 

W S  of Cline Creek Tribuhrries, 
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warning: m e  cross secrion had LO be extended vertically during m e  critical depth calculations. 
warning:   he energy loss was greater t h a n  1 . 0  it 1 0 . 3  m!.  between tne current and previous cross 

section.  his mav indicate m e  need for additional cross se~tiona. 
warning: During the standard srep iterations, when the assumed warer surface was s e t  equal to critical 

depth, the calculated warer surface came back below critical d e p ~ h .    his indicates that mere 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

Warning: The parabolic searcn method failed Lo converge on critical depth. The program will try the 
cross section slicelsecanr method to find critical depth. 

Profile #profile 1 

POS ~ e i r  sra night sra  F ~ O W  ~ r e a  W.P. percent ~ y d r  
l i t 1  l f t i  (CIS)  i s g  ft! ( i t 1  con" D e p r h i f r i  

LOB 4911.89 9 9 2 9 . 6 5  2 . 2 5  1.87 12.76 0 . 5 8  0.15 
2 LOB 9929.61 9 9 4 7 . 4 2  4 5 . 2 4  1 2 . 9 5  17.91 11.60 0.73 

LOB 9 9 4 7 . 4 2  9965.18 154.50 2 7 . 0 7  17.92 39.62 1.52 
LOB 9965.18 9982.94 127.24 24 .05  17.86 32.54 1.35 
m a n  9982.94 9986.97 4 . 3 9  2.51 4 . 0 3  2.41 0 . 6 2  

6 m a n  9 9 8 5 . 9 7  9990.49 1 C 1 6  2 . 7 0  4 . 0 3  2.71 0 . 6 7  
Chan 9490.94 9995.02 12.82 3 . 0 3  4.03 3 . 2 9  0.75 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within me specified number of iterations. m e  
program used critical depth for the water surface and continued on with the calculations. 

warning: =he energy 106s was greater than 1.0 ir 1 0 . 3  m!.  between the current and previous cross 
section.  his may lndicare the need for additional crass sections. 

warning: nuring the sranda;d step irerarions, when the assumed warer surface was set equal to critical 
depth, the calculated warer surface came back belaw critical depth. =his indicates that there 
is not a valid subcritical answer. =he program deiaulted to critical depth. 

Profile #profile 2 

POS Left Sta Right Sta Blow illea W.P. Percent Hydr 
l f r i  ( f t )  I C ~ B I  i s q  i t) ( E L I  can" D e p t h l i t )  

LOB 9965.18 9 9 8 2 . 9 4  163.20 2 4 . 3 1  15.44 4 1 . 8 5  1.88 
2 m a n  9 9 8 2 . 9 4  9986.97 31.18 5.03 4.01 7.99 1.25 
3 m a n  9986.97 9990.99 33.10 5.21 4.03 8 . 4 9  1.29 

Chan 9490.99 4995.02 36.70 5.54 4 . 0 1  9.41 1.38 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

warning: m e  energy equation could not be balanced wiihrn the specified number of iterations. Tne 
program used critical depth for the water surface and caneintied on with the calcu~aiions. 

warning:  he cross section had LO be extended ver~lcally during the critical depth calculations. 
Warning: The energy loss was greater Lhan 1.0 f L  1 0 . 3  m i .  between t h e  current and prevlous crass 

section.  his may rndica~e t h e  need for additional cross sections. 
warning: ~uring the standard srep iterations, when the assumed water surface was set equal to critical 

depth, the calcula~ed warer surface came back below critical depth.  his indicates that there 
i~ nor a valid subcritical answer. s he program defavlied LO critical depth. 

~arning: parabolic search metnod tailed to converge on crr~lcal depth.   he program win try m e  
cross section slicelsecanr methoa to find crrrical depth. 

CROSS SECTION 

RIVER: Y2 
REACH: Reach 1 RS: 0.676 

INPUT 
DeECripfion: 
station d leva ti on ~ a r a  num. 25 

Sta Elev S t a  Elev SLa Elev Sta Elev SLa 
9910.772 2326.689913.742 2326.19931.232 2125779933132 2325.699934.992 
9935.942 2325.629939702 2321.549940.762 2321519951.662 2323.939951.912 
9 9 5 2 . 9 0 2  2323,89961062 2323.119964.662 2 3 2 2 7 2 9 9 1 3 . 0 9 2  2323.219976.632 
9987.582 2123.364492642 2123.27 9996.2821221519996282 2322,159999,352 
10000.48 Z321.6910002.26 21217910005.0323226031000744 23233110011.78 

Bank SLa: Left Right Length&: Left Channel Right Coefi ConLr. Expan 
9996.2810005.03 9 4 . 2 7  100.51 103.04 .I . 3  

CROSS SECTION OUTPUT Profile itprofile 1 

E.C. =lev ~ f r i  2324.91 ~lement befr 08 channel 
Vel Head i f t l  0.57 Wt. n~Val. 0 .056  0.050 
W . S .  E I ~ Y  i ~ t l  2 3 2 4 . 3 4  ~ e a c n   en. i i r i  9 a . 2 7  IOCSI 
crit W.S. ( E ~ I  2124.34 plow area ( s q  it! 4 9 . 3 1  20.16 
E.G. slope i f t l f ~ )  0.024285 lirea l sq  f r !  49.31 20.16 
Q  oral i c f s i  390.00 slow I C ~ B I  215.55 160.18 
Top Width i fL1 60.25 Top Width l i b !  4 ? . < 4  8.75 

F I X  of Cline Crcck Triburur.ie.~. 



Vel Total i iL /a l  
Max Chl D l l t h  i f t i  
Conv. ~oiel i c f s l  
~eng~li red, i f r i  
Mi" Ch E l  ( £ t i  
Alpha 
m c t n  ~ o s n  i f r i  
C f E Loss i f t l  

~ u g ,  vei. i i r l s l  
wa r .  Deptn i r e )  
Con" i c in i  
Wetted per. i f t i  
shear i l b l s q  it1 
stream Power i l b / i r  nl 
cum Volume < a c r e - i t 1  
C"," S l i  ( a c r e s )  

warning:   he energy equation could not be balanced wirnin the specified number of iterations.  he 
program used critical depth for the warer nuriace and continued on with m e  calcula~ions. 

warning:   he energy loss was greater than 1 .0  it 10.3 ml.  between the current  and previous cross 
section.  his may indicate the  need far additional crass eections. 

warning: ~uring the standard ntep iterations, when me assumed warer surface was eek equa l  LO critical 
depth, the ca~oul i l tea  warer aurface came back belaw critical depth. Tnie indicates that there 
i o  not a valid suboritical answer. m e  program defaulted to critical depm. 

CROSS SECTION OUTPUT Profile "profile 2 

E.C. =lev ( ~ L I  2 3 2 5 . 6 1  ~lement ~ e i r  OB channe l  ~ighi 08 
"el Head 1fLl 0.82 ~ r .  "-Val. 0 . 0 6 0  0 . 0 5 0  0 . 0 6 5  
W.S.  lev ( f t i  2324.79 ~ e a c n  =en, i r r 1  1 4 . 2 7  100.31 1 0 3 . 0 4  
CriL W.S. 1fLl 2324.79 p l o w  area (sq i t l  31 .82  2 4 . 1 1  6 . 0 1  
E.C. Slope IfLIfLI 0 .023831 area i sq  fL1 31.82 2 4 . 1 1  6 . 0 1  
0 Total (CIBI 390.00 F l o w  ic fa l  111.89 Zi3.81 2 4 . 3 0  
~ o p  width ( f t l  34.09 Top Width 1 i t l  2 1 . 2 8  8.71 4 . 0 6  
"el 'rota1 ( f t i n i  5 . 3 0  iiug. "el, i f r l s l  4 . 7 7  8 . 8 7  4 . 0 4  
 ax chi ~ p t h  ( i t )  1 - 1 0  "=dl-. Depth (it1 1.50 2.71 1.48 
Con" Total ( o f s l  2 5 2 6 . 4  Con", i c i s l  5 8 3 . 9  1395.0 117.4 
length wed. ( f t l  9 9 . 7 6  wetted per. i i r )  2 2 . 8 1  8 . 9 7  4.91 
 in cn ~1 ( t ~ i  2321.69 shear i l b l s q  i t )  2 . 0 8  4.00 1 . 8 2  
Alpha 1 . 3  stream power i l b / i r  s l  9.9, 3 1 . 4 7  7.37 
rrctn loss i f t i  2 . 5 4  cum volume i a o r e ~ i r l  0 . 7 9  3 . 6 8  0 . 6 8  
C h E Lose i fL l  0 . 0 0  Cum Sh (ac res1  0 . 6 3  1 . 7 5  0.55 

warnina:  he enersv eauarion could not be balanced wirnin the r~eciiied nunher of iterations. ?he 
program ;ied-critical depth f o r  L I I ~  water surface and continued on with the calcuia~ions. 

warning: =he crose section had to be extended vertically durrng the critical depth ca~cu~ationa. 
warnins: enera" l o a a  was oreater than 1.0 ft 10.3 mi ,  between the c u r r e n t  and orevious cross .. 

section.  his may indicate the need for additional crans sections. 
warning; mring m e  standard e ~ e p  irerarions, when the assumed warer surface was s e t  equal LO critical 

dpntn. the c;rlcnlated w a ~ e r  surface came back below critical death.  his indicate@ enat rhere ~~~~ ~ ~~ ~ 

ie not a valid n u b c r i t i c a l  answer.  he program defaulted to critical depih. 
warning: m e  parabolic search method failed to converge an orirical depm. m e  progratn will try the 

crone section alicelsecanr metnod to find critical depth. 

Prof i le  "profile 1 

POS 

LOB 
LOB 
LOB 
Chan 
Chan 
m a n  
enan 
Chan 
Chan 

W.P. 
( E L I  

1 3 . 2 1  
1 7 . 1 4  
1 7 . 1 7  
1.29 
1.29 
1.27 
1.25 
1.26 
1.30 

10 Chan 10003.78 10005.03 15.54 2 . 4 0  1.30 4.24 1.92 6.90 
li ROB 10001.03 10006.38 8 . 4 1  2 . 0 8  1.41 2.16 1.W 4 . 0 5  
I2 ROB 10006.18 10007.71 4 . 9 1  1 . 5 3  l.+S 1.27 1.13 3 . 2 4  
13 ROB 10001.73 10009.08 0.91 0 . 5 8  1.59 0 . 2 3  0.63 1 . 5 9  

warning:  he energy equation could not be balanced within the specified number of iterations. ?he 
oromram used ori~ica~ deorh for me warer surface and continued on with the calculations. . - 

Warning: The energy 1068 waB greater khan 1.0 it 10.3 ml ,  between the current  and previous croas 
~ e ~ t i ~ n .  mi. may inaicare the need for additional crass sections. 

warning: nuring the standard step iterations, when me assumed warer surface was e e ~  equal to critical 
depth, the calculated warer surface came back below critical depth. ~ h i a  indicates that rhere 
is not a valid subcritical answer. =he program defaulted to critical depth. 

Profile "profile 2 

PO0 

LOB 
LOB 
then 
man 
Chan 
Chan 
Cham 
Chan 
Cham 
ROB 
ROB 
ROB 
ROB 

W.P. 
( f r l  
5 . 6 4  

1 1 . 1 7  
1.29 
1.29 
1.27 
1.25 
1.16 
1.10 
1.30 
1.41 
1.d5 
1.54 
0.46 

warning: m e  energy equation could not be balanced within the specified number of iterations. The 
program ~riricai depth f o r  the warer nuriace and continued on with the calculations. 
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Cham 
man 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 

warning:  he energy equation could nor be balanced within the specified number of ireraciona. i he 
program used orirical depth for the warer surface and continued on with the calcu~aiions. 

warning: ~uring the ntandard step iterations, when the asavmed warer s u r f a c e  was set  equa l  to critical 
depm, me calculated water surface came hack belaw critical depth.  his indicates that there 
is not a valid subcritical anewer. m e  program deiaulred to critical depth. 

POS l e f t  s t a  Right sta n o w  nrea W.P. ~ercent ~ y d r  velooiry 
i f t i  l f t i  I C F B I  l eq  f r i  i f t i  con" o e p t n l i r i  I I L / S I  

Chan 9974.04 9 9 7 1 . 1 4  25.22 4.93 4 . 6 1  6.47 1.59 5.12 
than 
Chan 
Chan 
m a n  
Chil" 
m a n  
ROB 
ROB 

~arnino:  he enerav eauarion could not be balanced wirhln the soecrired number of itera~ions.  be . . 
. . : . . . . . . . I  . .L., , .i . c , .  c..,< ..:L:.>: 

.,*,:.,..; r :..e L a r s ,  . . . c i  , 3.. .,.. ",*,. L,.* < ",:. , . L . ,  . k c , . . .  L:. . , < , L a .  ,: : , , . , - * .  
. . . L C  ' C  . a  3 ,  . c . :  8 ,  A ,  : -1 : 1,.1.1:1 i I .:- r .  I. 
is nor a valid aubcritioal answer.  he program defaulted LO critical depth. 

CROSS SECTION 

RIVER: XZ 
REACH: Reach 1 RS: 0 . 6 1 5  

INPUT 
Description: 
SLaLlOn Elevation Data num- 32 

Bank Sea: Lett Right Lengths: Lett Channel Right Coeff ConLr. Expan 
9990.4710001.95 2 2 . 9 3  45.91 5 5 . 5 8  . i . 3  

CROSS SECTION OUTPUT Profile Uprafiie 1 

E.D. Elev i f t i  
"el Head i f l i  
W.S. mev i f r i  
crir W.S. i f r i  
E.D. Slope l f t / f L i  
O ToLal i c t a i  
Top Width l f t i  
vel Total i i t / s i  
  ax chi ~ p t h  i f r i  
con". Total i c i s i  
Length ~ t d ,  i f t i  
 in ch EI i i r i  

Element 
WL. "-Val. 
Reach Len ,  I f t i  
Flow &Tea l sq  fLi 
Area i sq  iLi  
F l o w  l c i s i  
Top Width i f t i  
~ v g .  "el. ~ i r / ~ i  
Hydl. Depth IfLi 
"0"". i o i s i  
WeLLed Per .  l f c i  
Shear i l b i s q  fLi 
stream Power i Ib / fL  s i  
cum Volume i aore - fLi  
Cum SR ( a c r e s ]  

Channel 
0.050 
45.91 
12.65 
32.65 

214.79 
17.48 
6.58 
1.87 

1454.8 
17.60 
2.49 
16.38 
3.49 
1.71 

warnine: w he enerri~ eauarian could nor be balanced within the s~ecified numher of iteratione. i he -. . 
program used critical depth for the warer surface and oontinued on with the calculatione. 

warning: m e  energy lass was greater than 1.0 it 10.3 mi ,  between the current and previous oross 
section. ?his may indicate m e  need for additional cross sections. 

warning; ~uring the standard step iterations, when the assumed water auriace wao set equal LO c r i t i c a l  
depth, the calcula~ed water s v r f a c e  came back below critical depth.  his indicates that there 
is~nor a a~bcrirical answer. m e  program deiaulred to oArical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.D.  lev i f t i  2320.69 Element Left 08 Channel Right 00 
vex ~ e a a  i f t i  0 . 8 5  w r , n - v a l .  0 . 0 4 1  o . 0 5 0  0.040 
W . S .   lev l i t )  2313.84 neath =en. i f t i  22.91 4 5 . 9 1  5 1 . 5 8  
crii W . S .  i f r i  2119.84 FIOW nrea i s q  i t )  12.54 3 5 . 4 9  5 . 6 8  
E.D. slope i f r / f c  0.027508 Area i sq  f r i  12.51 3 9 . 4 9  1.68 

FDS r,fClirce Cwek Tribnforics, 
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o local icrsi 390.00 PIOW (cis1 7 . 3  279.26 36.61 
Top Width iiL1 31.59 Tap Width (fti 9 . 9 9  17.48 6.12 
" e l  ~otal iir/si 7.25 avg. "el. (trlsi 5.91 7.87 5.45 
 ax chi Dprh 1ii1 2.45 ~ y d r .  m p r n  1fri 1.26 2 . 0 3  1.38 
"on". Total <cis1 2351.5 Canv. (cfsl 4 . 0  1683.7 220.7 
~engih Wtd. iiri 42.95 v e t t e d  per. (it1 11.19 17.60 5.42 
  in cn EI i i t i  2117.39 shear ilb/ea fti 1.92 3.46 1.80 
Alpha 0 4  stream PO;& 1Ib/ft 61 11.31 27.25 11.59 
F ~ C L O  LOSS (it1 0 . 9 9  cum volume (acre-fr) 0 . 7 5  1.60 0.65 
C 61 E Lo66 ifti 0.01 Cum S l i  (acres1 0.61 1.71 0.63 

warning: 

warning: 

Warning: 

Tile energy equation could not be balanced within the speci f ied number of iterations. The 
program used critical depth for the warer surface and continued on with the calculations. 
 he energy 106s warn greater than 1.0 rc 10.3 mi. between the current and previous cross 
section.  his may indicate the need tor additional C T O S ~  sections. 
mring the standard srep iterations, when the assumed warer surface was set equal to critical 
death. the calculated warer surface came back belaw critical deorh.  his indicates Char there . . 
is nor a valid subcritical answer. m e  program defaulted to critical aeprn 

Profile #profile 1 

POS Leir sra Right ~ t a  slow area W.P. ~ e r c e n ~  ~ y d r  velocity 
lfri ,it) 1cisi iacr it1 1ft1 con" Deothiitl i i r l s )  

LOB 
LOB 
LOB 
cnan 
cnan 
cnan 
Chan 
Chan 
Ciian 
Chan 
ROB 
ROB 
ROB 

warnma: =he enera" emation could nor be balanced within the saeciried number or iterations. m e  .. . 
program used critical depth far m e  warer suriace and continued on with m e  calculations 

Warning: The energy loss was greater than 1.0 it 10.3 mi, between the current and previous cross 
section. Thi. ma" indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated warer suriace came back helow critical depth.  ~ h i a  indicates that there 
1s~not a valid subcritical answer. The program defaulted Lo critical depth 

LOB 
Chan 
m a n  
Cham 
m a n  
Chan 

L e f t  Sta Right S t a  
(fti iiri 
9973.95 4440.47 
99110.47 9992.97 
9 9 9 2 . 9 7  9 9 9 5 . 4 6  
9 9 9 5 . 4 6  9 9 9 7 . 9 6  
9997.96 10000.46 
10000.46 10002.96 

W.P. 
(it) 

11.14 
2 . 5 2  
2 . 5 2  
2 . 5 1  
2 . 5 0  
2.50 

7 Chan 10002.96 1 0 0 0 5 . 4 1  36.27 4 . 8 2  2.52 9.30 1.93 7.51 
8 Chan 10005.45 10007.91 27.11 4.05 2 . 5 2  5.95 1.62 6.70 
9 PlOB 10007.95 10015.33 36.61 5.68 5.42 9.39 1.38 6.45 

~arnlng:  he energy equation could not be balanced within the specified number of iterations. i he 
program used critical depth for m e  warer surface and continued an with the ca~cu~arions. 

Warning: The energy lass was greater than 1.0 it 10.1 ml. between the current and previous crosa 
section.  his may indicate the need for additional cross sections. 

warning: ~uring m e  standard srep iterations, when me assumed warer surface was set equal to critical 
deotb, m e  caiculared water surface came back below critical death. m i s  indicates that there . . 
is nor a valid subcritical answer. m e  program defaulted to critical depth 

CROSS SECTION 

RIVER: %2 
REACH: Reach I RS: 0.646 

,NP,,T 

t4anningss n Values "urn= 
S L ~  n val ST* n val  Sra n val S L ~  n val Sra n val  

9 9 3 6 . 9 3 3  . 0 5 5 9 9 7 1 . 5 3 3  , 0 6 5  9 9 8 9 . 9 6  0510010.42 .05510047.97 .03 

~ a n k  sea: leek ~ i g h t  ~engths: Left channel ~ight coeii contr. wpan 
9989.9610001.76 102.61 123.05 110.9 1 3 

Right Levee Station-lOi)lO.+Z Elevation= 2317.75 

FDS <$Cline Creek Trib~truries, 
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CROSS SECTION OUTPW Profile "profile 1 

E . D .  EleY lfLi 
Vel Head l i t 1  
W.S. EleY liL1 
crir W . S .  I ~ L I  
E.C. slope 1i r I i r1  
Q Total ( c i s l  
TOP Width l i t 1  
v e l  Total i i r l a ~  
wax C ~ I  Oath ifri 

Elemeni 
WL. "-Val. 
 each =en. l i t )  
n o w  area l s q  i r i  
Area 1sq it1 
Flow ICiSl 
Top Width l i t 1  
nus. "el, i f r l s l  
~ y d r  Depth l i t ]  
"0"". 1cis1 
Wetted per .  (it1 
shear I l b l s q  it1 
stream Power I l b l f t  
cum volume (acre-tr 
cum Sh l ac ree l  

Channel 
0.050 

1 2 3 . 0 9  
1 9 . 4 5  
3 9 . 4 5  

2 7 9 . 4 8  
14.80 

7 . 0 8  
2 . 6 7  

Right OB 
0.050 

110.90 
4 . 8 4  
4.84 
15.89 

5 . 0 9  
3.44 
0.95 

warning: 

warning: 

warning: 

~ n e  energy equation could nor be  balanced within the apeciiied number of iterations.   he 
program used critical depth far the warer surface and continued on with the calculations. 
The energy loss was greater t h a n  1.0 f t  10.3 m i ,  between the ourrent and previous cross 
eection. ~ n i s  may inaicare the need for additional cross sections. 
~uring the standard step iterations, when ine assumed water surface was  re^ equa l  to critical 
depth, the calculated warer eurface came back below critical depth.   his indicateo that there 
ia nor a valid subcritical answer. s he program defaulted to critical dep~h. 
Mulrinle critical deorns were found at this location.   he critical deo~h with m e  lowest ,  valid 
warer surface was used. 

CROSS SECTION OUTPUT Profile itprofile 2 

E.G. Elev l i t 1  
"el Head i fL)  
W . S .  EleY I f t l  
crir W.S. l i t ]  
E.C. slope i f r l f t i  
Q Total ices1 
Top Width l i t 1  
"el Total l i t l a 1  
Max Chl Dpth l f t l  
can". Total ( c i s )  

Element 
WL. "-Val. 
 each =en. 1fr1 
Flow Area l sq  it1 
~ r e a  i sq  i r i  
Flow i c i s1  
TOP Width l i t 1  
hug. "el. l r r l s l  
Hydr, DepL11 l i t 1  
Con", 1cis1 
wetted per, l i t )  
shear I l b l s q  i t ]  
stream power I l b l f t  s i  
cum volume i a c r e ~ f r i  
cum Sh l ac rea l  

left 08 Channel Rlght OB 
0 . 0 6 5  0.050 0.050 

~arninq:  he enerqy equation could not be balanced ~irhin the specified number of iterations. m e  

-. 
section. ~ h i a  may indicate me need for additional cross sec~ions. 

warning: ~uring the standard step iteratione, when m e  aeeulned water surface wan set equal to critical 
aeoth. the calculated water surface came back belaw cririoal deotn. This indicates t h a t  there . . 
ie not a valid subcritical anewer.  he program defaulted LO critical depih. 

N O L ~ :  ~ultiole critical denms were found a t  t h i s  location.  he oritioal depth with the lowest, valid 
warerawrace  was u s i d .  

Profile "profile 1 

PDB Lett Sea RighL Sta F l o w  Area W.P. Percent Hydr VeloclLy 
i f t i  ift) ( c f e l  1sq it1 l i t 1  can" o e p m i i t 1  I ~ L I ~ I  

1 LOB 4936.93 9 9 4 7 . 5 4  0 . 0 6  0 . 0 8  0.7& 0.02 0.11 0 .75  
2 LOB 4947.54 9958.14 2 3 . 1 8  8 . 3 4  10.72 6 . 1 0  0.79 2 . 8 5  
I LOB 9958.14 9 9 6 8 . 7 5  15.04 5.57 10.61 4 . 1 3  0.62 2.45 
4 LO8 9 9 6 8 . 1 5  9979.35 19.94 7.74 10.51 5.11 0.73 2 . 5 8  

LOB 9919.31 9989.96 33.75 11 .35  1 0 . 6 8  8 . 6 5  1.07 2 . 9 7  
6 m a n  9 9 8 9 . 9 6  9 9 9 2 . 0 7  21.91 3.95 2 . 1 4  5 . 6 2  1.87 5 . 5 5  
7 Chan 9992.07 9994.1'1 1 9 . 6 7  4 . 7 3  2.15 7 . 5 5  2 . 2 1  6 . 2 3  
8 Chan 9994.19 9996.30 39.13 1.61 2.11 1 0 . 0 3  2.65 5 . 9 8  
9 Chan 9 9 9 5 . 1 0  9998.42 49.86 6 .49  2.15 12.79 3.07 7.69 
10 than 9998.82 10000.53 60.46 7 . 3 1  2.18 1 5 . 5 0  3.46 8.27 
11 Chan 10000.53 10002.65 48.77 6.50 2 . 2 1  1 2 . 5 0  3 . 0 8  7 . 5 0  
12 Chan 10002.55 10004.76 2 9 . 8 8  4 . 8 6  2.26 7 . 6 6  2 . 3 0  6 . 1 5  
13 ROB 10004.75 10010.62 16.89 1.84 1.43 4 . 3 3  0.95 3.49 

warning: 

warning: 

warning: 

Note: 

The energy equation could not be balanced within the specified number or iterations. The 
oroaram used critical death for the warer surface and continued on w i t h  the oaloulatione. 

nnrino rne atanaaia ateo  iterations, when the asaumeo water surface wan ne 

Multiple critical deprha were found at &is-lacarion. The critical depth with the loweat, valid, 
water surface was used. 

Profile #profile z 

~ o e  ~ e i r  era ~ighr s t a  slow area W.P. percent ~ y d r  velocity 
l i t 1  i f t l  l c f s l  ieq f t l  Iftl con" ~ e p e h l f ~ i  (fils) 

1 LOB 9968.71 9 9 7 9 . 3 5  9.61 3 . 6 4  1.30 2 . 1 5  0.81 2 . 6 4  
LOB 9979.35 9 9 8 9 . 9 6  40.57 11.92 10.68 10.13 1.12 3 . 4 1  

3 Chan 9989.36 9992.07 25.41 4 . 0 6  2 . 1 4  6 . 5 2  1.92 6 . 2 5  
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Chan 
cnan 
Chan 
Chan 
Chan 
cnan 
ROB 

warning: m e  energy eqva~ion could nor be balanced within the specifled number of iterarrons. =he 
program used critical depth far the warer surface and continued on with the calculations. 

warning: m e  cross section had ro be extended vertically during the crlrical depth ca~cu~arrons. 
Warning: The energy loss was greater than 1.0 f L  ( 0 . 3  mi. between the current and previous cross 

section.  his may indicate the need tor additional cross sections. 
warning: ~uring the standard step iterations, when me assumed warer surface waa s e t  equal LO critical 

depth, the calculated water suriace came back below critical depth. =his indicates that there 
is not a valid subcritical answer. The program defaulted Lo crltlcal depth. 

N O L ~ :  ~ul~iale critical denens were found a t  chis locarion. l he critical deorn with me lowest. valid. 
water surface was use*. 

CROSS SECTION 

RIVER: X> 
REACH: Reach 1 RS: 0.621 

INPUT 
Description: 
Station EleYaLlOn Data nun= 25 

S f a  Elev Sta Elev SZa Elev SLa Elev Sta E l e ~  

Manning8s n values "urn= 5 
Sra n val S L ~  n val sea n sra n "a1 sea n va l  

9950.702 ,039964,902 ,069993.44 .0510010.62 ,0610054.19 ,035 

~ a n k  ~ t a :  ~ e f r  Right Lengms: =eft channel mgnt coefi contr. ~xpan. 
9993.44110010.62 110.46 141.35 134.29 .I .3 

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev ( i t 1  2311.03 Element Left OB Channel RlqhL 08 
Vel Head i f t l  0.62 Wt.n -Va l .  0.050 0.050 0 . 0 5 0  
W.S.  Eiev I f t i  2 3 1 2 . 4 0  Reach Len. l f i l  1 5 0 . 4 6  145 .35  134.29 
Crit W.S. l f t i  2312.40 Flow Area lea fLi 4.18 43 .87  27.81 
E.G. Slope i f t l f t l  0.016459 Area (sq  L L I  4 . 1 8  43 .87  2 7 . 8 1  
Q Total (Cfsl 390 .00  Plow (CfsI 12.00 301.65 7 0 . 3 5  
Top Width ( f t l  60.20 TOP Width IfLI 4.52 17.18 38.50 
vel =oral ( i t l e i  4 livg. "el. ( f t i s i  2.87 7 . 0 1  2.51 
 ax chi ~ p r n   TI 3.38 ~ y d r .  ~eptn l r t i  0.93 2.55 0.72 
Conv Total tc fs l  3 0 3 9 . 9  Conv. ( c f s i  93.1 2398 .1  548.3 
Length ma. ( f t i  144.48 Wetted per. (it) 4.87 17.58 34.14 
Min Ch E l  l f t l  2109.02 Shear IIbIsq i t )  0 . 8 8  2 .56  0 .73  
a lpha  1.52 Stream Power IIbIfL s l  2 . 5 3  17.98 1.85 
FICfn Lo99 ( t t l  3 . 0 7  Cum Volvme lacre-fLI 1 . 4 2  3.33 0 .81  
C i E Lo55 i f t l  0 . 0 1  Cum S& (acres1 1.80 1 . 6 5  1.21 

warning:  he energy equation could not be balanced within the specriied number of iterations. m e  
program used critical depth f a r  the warer surface and continued on with the calculationm. 

warning:  he energy loss was greater than 1.0 ft (0.3 mi, between the current  and previous cross 
section.  his may indicate the need for additional cross secuons. 

warning: ~uring the standard step iterations, when the assumed water suriace was set  equal to C ~ ~ L ~ C ~ I  
depth, the calculated warer suriace came hack helow critical depth. This indicates that there 
1s nor a valid subcriLical answer. The program defaulted Lo crrtica1 depth. 

CROSS SECTION OUTPUT 

E.G.  E lev  IfLI 
"el Head IfLl 
W.S. Elev  ( F L I  
CriL W.S. (fLI 
E D .  Slooe I f L l I L I  
o T O T ~ L  i ~ f i i  
TOP Width ( ~ L I  
"el Total (ft1.1 
Max Chl Dpth IfLI 
Con" Total IcfsI 
Length Wrd. l f r i  
Min Ch E l  I f t i  
alpha 
FlCL" LOSS ( i t 1  
C h E Lass l i t 1  

. . 
Flaw (c is1  
Top Width (it1 
~ v g .  "el. (irlsl  
Hydr. Depth (it1 
Con". ( c i s )  
wetted per. l i t )  
shear ( Ib l sq  i t )  
stream power ( I b l i t  
c u m  volume (acre-fr: 
cum sa (acres1 

Channel 
0 . 0 5 0  

Right OB 
0.060 

134.29 
14.54 
1 4 . 5 4  
10.07 
1 6 . 4 7  
3.41 
0 . 8 8  

125.9 
16.88 
1.27 
4 . 3 7  
0 . 6 2  
0 . 6 0  

warning:  he energy equation could nor be halanced within the specified number of iterations. =he 
program used critical depth for the water suriace and continued on with the calculations. 

warning: =he cross section had LO be extended ver~ically during the critical depth caicu~aiions. 
warning: ~ n e  energy loss was greater than 1.0 ft 10.3 mi. between the cvrrenr and previous crass 

section.  his may indicate the need f o r  additional cross sections. 
Warning: During the standard step rterations, when m e  assumed water suriace was s e t  equal to critical 

depth, the calculated water surface came back helow critical depth. This indicates that there 
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i~ not a valid subcritioal answer.  he program defaulted LO cri~ioal depth. 
warning: m e  oaraholio search metnod failed to canverge an ori~ical depth. m e  program w i n  try the 

cronn nection slice/aecanr method to find critical depth. 

Profile "profile 1 

PO8 

LOB 
Chan 
Cham 
Chan 
Chan 
m a n  
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

W.P. 
(it! 
4.87 
2.64 
2.58 
2.47 
2 . 4 8  
2 . 4 7  
2 d 7  
2 . 4 7  

11.82 
11.78 
11.82 
3.7, 

warning: The energy equation could nor be balanced within the specified number of iterations.  he 
program used critical depth for the water surface and conti~lued on with me calculaziona. 

warnin.:   he enerov loss was arearer than 1.0 it (0.3 m i .  between the current and orevious cronn -. 
section.  his may indicate the need ior'addirianal croes sectione. 

warning: ~ v r i n g  the ntandard step iterations, when the ansumed water surface wae s e t  equal LO criticill 
depth, the calculated water surface came back below ori~ical depth.  his indicateo m a t  there 
is nor a valid subcritical answer. The program defaulted LO critical depth. 

POS ~ e f e  sra nisht sra P ~ O V J  ~ r e a  w.e, percent HVdr "elocir" 

cnan 
Cllan 
Chan 
Chan 
cnan 
cnan 
m a n  
ROB 
ROB 

warning:   he energy equation could not be balanced within the specified number of lterarions. m e  
program ueed critical depth for the water surface and continued on with the calculaLions. 

warning:   he orooo section had LO he extended vertically during me critical depth calculations. 
warning:  he energy loes was greater than 1.0 ft ( 0 . 3  m i .  between the current and previous cross 

seotion.  his may indicate the need far additional cross aectiana. 
warning: nuring m e  otandard step iterations, when the aesumed water auriace was set equal to criricai 

depth, the calculated water surface came back below critical depth.  his indicates that  there 
is not a valid subcritlcal answer. The program defaulted ro critical depth. 

Warning: The parabolic search method failed Lo converge on critical depth. Tbe program will try the 
oioss section alrce/secanL method to find critical depth. 

CROSS SECTION 

RIVER: XZ 
REACH: Reach 1 RS: 0.595 

INPUT 
Descriorion: 

Manning's n va1uen nu",= 3 
sta n val sea n val S L ~  n V a l  

9925.921 ,055 9 9 6 9 . 5 8  ,0510007.55 .06 

~ a n k  S L ~ :  =eft Right ~engthe: ~ e f ~  channel night coefi conrr. ~xpan, 
3 9 6 9 . 5 8 1 0 0 0 7 . 5 5  141.76 139.12 116.39 1 . 3  

CROSS SECTION OUTPUT Profile #profile I 

E.D.  lev I ~ L I  2107.02 Element =eft 08 channel ~ i g h ~  08 
"el ~ e a d  ifti 0.60 wr. n ~ v a l .  0.055 0.050 0.060 
W.S. Elev ifti 2 3 0 5 . 4 2  Reach Len, iiL) 161.76 119.12 115.39 
crir  W.S. izti 2 3 0 6 . 4 2  plow ~ r e a  iaq fr) 8 . 7 6  55.31 1.15 
e . c ,  slope iir/ir! 0.028812 iirea isq @ti 8.74 55.31 3.16 
o  oral ictai 390.01) PIOW icfa! 25.64 315.81 8 . 5 9  
Tap Width lit1 5 0 . 8 6  Top Width ifL! 16.92 27.97 5.96 
"el  oral ifr/ai 5.80 ~ v g .  "el. ( f ~ / ~ )  2.93 6 . 4 3  2.71 
"ax chl ~ p ~ h  (fr) 2 . 1 5  xydr. Depth jrti 0.52 1.46 0 . 5 3  
Con". Total icts! 230'1.7 COO". ICfa! 151.8 2107.2 50.6 
Length WLd ifL! 139.22 WeLLed Per. IfLi 16.96 38.11 6.06 
Min Ch El Ift! 2 1 0 4 . 2 7  Shear i lh / sq  fLi 0.92 2.58 0.93 
alpha 1.14 stream power iIb/ir a !  1.69 16.62 2.51 
FrCLn LOBB IfLi 3 Cum Volume (acre-it1 1.41 3.17 0.82 
c bi E LOSS ICLI 0 . 0 0  cum sa l a ~ r ~ s i  1.75 1.55 1.16 



warning: The energy equation could not be balanced within the specified number of iterations. The 
"sed critical depth far the warer surface and continued on wirn the calcu~a~ions. 

warning: me energy loss -as greater than 1.0 it (0.3 m). herween the current and previous cross 
section.  his ,nay indicate the need for additional cross sections. 

xarning;  ring the standard step iterations, wnen the assumed water surface was s e t  equal to critical 
depth. Lhe calcuiared water suriace came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulLed r a  critical depth. 

CROSS SECTION OUTPUT Profile Uprofrle 2 

E.D. Elev (ti! 2307.19 Element 
Vel Head (fL! 0.75 W L . n - V a l .  
W.S. E I ~ Y  i r t i  2306.45 i each =en, i fr i  

~ ~ . .  
CriL W.S. 1fiI 2306.45 Flow area lsq ft) 
E.G. slope (itlit! 0.034836 area isq it! 
Q Total 1Cf.1 190.00 Flow (Cis) 
TOP width ifi! 37.47 TOP Width (it! 
"el ~ocal iirlsl 5 . 9 3  i ivg "el. (frls! 
~a~ cnl opch (it) 2.18 ~ y d r  ~ e p r n  (tt! 
Con". Total (cis1 2089.5 Con". lcfsi 
~ength Wtd. (it! 119.11 wetted per. (fri 
Min Ch El lit! 2304.27 Shear Ilblbq f t i  
alpha 1.00 stream power IIbIfL s! 
FrCLn 1-66 lit1 3.92 Cum Volume (acre-fL! 
C h E LO66 (ill 0.02 Cum Si i  lacresl 

left 08 Channel 
0.050 

141.76 139.12 

Warning: The energy equation could not be balanced within the specified number of irerarions. The 
program used critical depth tar the warer jurface and continued on with the calculations. 

warning: m e  energy loss was greater than 1.0 it (0.3 m!. herween m e  current and previous cro~s 
section.  his may indicate m e  need tor additional cross sections. 

warning: ~urlng the standard step irerarions, wnen the assumed warer suriace was set  equal to critical 
depth, the calculated warer surface came back below criiical depth. This indicates that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

PO6 

LOB 
LOB 
Chan 
Chan 
Chan 
cnan 
m a n  

area W . P .  ~ercenr ~ v d r  veloci~v 

8 man 9996.70 10002.13 83.94 10.79 1 . 4 1  21.52 1.99 7.78 
9 man 10002.15 10007.51 1 4 . 3 7  8.35 5 . 5 1  1 3 . 9 4  1.54 6.51 
10 ROB 10007.55 10015.46 8.55 3.16 6.06 2.19 0 . 5 3  2.71 

~ a r n m g :   he energy equation could nor be balanced within the specified number of irerarions. *he 
prograin used critical depth far the warer suriace and continued on wirn me calculations. 

warnmg:  he energy loss was greater inan 1.0 r t  10.3 m!. between the current and previous cross 
section. ~ n i s  may indicate the need for additional cross sections. 

warning: ~uring the standard step rierations, when the assumed warer surface was s e t  equal to crirical 
deDLh. the calculated warer suriace came back belo" critical death, m i s  indicates that there 
rs'nor a valid subcri~ical answer. m e  program aeiau~red to critical depth 

" P .  
lit! 
6.49 
1 . 4 3  
5.13 
5 . 4 3  
5 . 4 1  
1 . 4 5  
6 . 5 9  

warning:  he energy equation could not he balanced within the specified number ai irerarions. i he 
program used critical depth for the warer surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 it 10.1 m!.  between the current and previous Crobb 
section.  his may indicate the need for additional crosa sections. 

~ ~ a r n i n g :  ~uring the standard step iterations, when the assumed warer surface was set equal to critical 
depth, the caloulared warer surface came back belaw critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: YZ 
RELCH: Reach 1 RS: 0.169 

INPUT 
DesCriotion 
Station Elevation Data "urn- 38 

Sta Elev SLa Elev Sta Elev SLa Elev S t a  Elev 
9 9 1 2 . 5 5 5  2301979912846 2301.969914726 2301.899916.956 2301.789929496 2301.71 
9931.506 2301.699936.246 2301.599953.346 2 3 0 0 , 9 9 9 9 5 5 , 9 9 6  2100929966246 2100.94 
9 9 6 6 . 4 9 6  2300.939969.206 2300.719974.266 2300.099'177.295 2300049978.536 2300.09 
9981.406 2300.099984.456 2 2 9 9 , 6 7 9 9 8 5 1 8 6  2249.58 9985.19 2 2 9 9 , 5 8 9 9 8 5 , 3 4 6  2 2 9 9 . 2 7  
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warnmg: 

POB 

LOB 
Chan 
Chan 
Chan 
Chan 
"Dan 
cnan 
Chan 
ROB 
PIClB 

W.P. 
! fLi  

10.28 
2 . 6 9  
2 . 6 9  
2.69 
2 . 6 9  
2.70 
2.71 
2.73 

11.94 
3.51 

me energy equation could nor be balanced ~Itnin m e  specified number of iterations. i he 

"see critical depth f o r  the warer sorface and continued on with the calculations. 
me croes section had to be extended ~erticaliy during the critical depth calculations. 
me energy loss was greater than 1.0 ft (0.2 m1. between the current and previous cross 
S ~ C L ~ O ~ .   his may indicate m e  need for aobi~ional cross sections. 
mring the standard step iterations, when me assumed warer surface was met equal LO critical 
ripnth rhe calculated water came haek below critical deem This indicates char there .~~ 
lc nor a ~ ~ b ~ r i r i ~ ~ l  answer. m e  program aeraulrea to critical desth. 
 he parabolic search method failed to conve<ge on critical depth. =he program will try the 

slice~secani metnod to tine ccitrcal depth. 

CROSS SECTION 

RIVER: X Z  
RBltCH: Reach 1 RS: 0.55C 

INPUT 
Description: 
station ~~evaeion ~ a t a  num= 57 

Bank Sta: Left Right Lengths: l e f t  Channel ~ i g h t  Coeii Contr. Expan 
9991.51 10021.2 102.52 104.51 105.28 I 3 

CROSS SECTION OUTPUT Profile tlproflle I 

E D .  Ele" ( i t 1  
vel ~ e a d  l i t )  
W.S. Elev l i t 1  
CrLt W.S. I f t l  
E.D. Slope i f t / f t l  
0 Total (cis1 
Top Width l i t 1  
vel Total i i r l s l  
Max Chl DpLh ( i t 1  
Con". Total ( c i s 1  
Length WLd, !fTl 
win ch EI ( i t )  
Alpha 
Fret" LOSE i fL1 

Element 
W t .  n-Val. 

warning: =he energy equation could not be balanced within the specified number of rrerarions. The 
program used critical depth for m e  water surface and continued on with m e  calculations. 

warning:  he conveyance ratlo iups~ream conveyance divided by downstream c o n v e y a n c e )  i s  less than 
0 . 7  or greater than 1.4. This may indicate ihe need for additional Cross 6eCLiOnS. 

warnins: w he enerav loss was srea~er than 1.0 f~ ( 0 . 3  m l ,  between the current  and grevious cross .. 
section. This may lndicare the need for additional cross sections. 

warning: ~uring the standard step iterations. when me assumed warer surface was set eqnal to critical 
deoth. the calculated warer surface came back below critical deoth. Thrs indiCateG LhaL there . . 
is nor a ualia subcritxcal answer. The grogrem deiaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  Elev ( f L 1  2298.56 Element 
Vel Head !fTl 0 . 7  Wt. "-Val. 
W . S .  Elev ( i t 1  2297.77 Reach Len. ( i t 1  
crit W . S .  ! i t ]  2297.77 ~ i o w  area i s q  f r l  
E D .  Slope I P t / f L I  0 . 0 3 5 6 1 1  area !sq f t l  
a  oral (cis) 390 .00  FIOW ( c f s )  
TOP Width l i t )  36.11 TOP width ( £ t i  
"el Total i i t / s l  6 . 9 7  &Vg. Vel. ! fL/61  
 an CN ~ p t n  (it1 1.77 ~ y d r . ~ e p t h  ( f t l  
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Con" Total lCIB1 
Length "Ed. i f t i  
Min Ch E l  Ifti  
Alpha 
FrCtn LOQB l it1 
C h E LOQB IfLI 

Con", lcfrl 
Wetted P e r .  l it1 
Shear llb/aq fL1 
stream power l lb / f t  si  
cum volume [acre-it1 

warning:  he energy equarron could nor be balanced within the specified number of iterations.   he 
"sed critical depth for riie warer surface and continued an with m e  calculations. 

warnins: w he enerov 108s wan arearer than 1.0 ft 1 0 . 3  ml, between t h e  current  and arevious croon -. 
mection. ~ h i o  may indicate the need for additional cross sections. 

warning: nuring the standard step iterations, when me aseumed water aurface was set equal to cri~icai 
depth, me calculated warer eurface came back below critical depth.  his indicaten inat there 
is nor a v a l i d  aubcri~ica~ answer.  he program defaulted to critical depm. 

Profile "profile 1 

PO8 

1 LOB 
2 LOB 
3 Chan 

Chan 
5 Chan 
6 Chan 
7 m a n  
8 Chan 
9 Cilall 
10 ROB 

W.P. Percent Hydi velocity 
i ir l  con" ~ e p ~ h i f t i  i f t ln i  

1 7 . 9 6  4 . + 6  0.40 2 . 4 2  
22.40 21.19 0 . 9 4  4 . 2 8  
3.91 7.42 1.15 6.34 
3.41 8 . 0 9  1 . 2 2  6 . 5 7  
3.05 8 . 7 8  1.28 6.71 
3.91 9 . + 9  1.34 7.00 
3 . 9 5  10.23 1.40 7 .21  
3.91 10.64 1.41 7 . 3 3  
3.16 8.54 1.25 5.71 
11.93 9.19 0.51 3 . 5 5  

~arnins: m e  enerqv eauarion could nor be balanced within the soeciiied number of iterations.   he . . , . . . r , : A '  .? : , l !  ' ,  , . - . , L i l  3"- 
: :  , . . .vc,.<.:, I y c . : . ' r i ,  : . . . < , . : c . . r .  : , . . I , < .  I, . '..I \ , ,  . :. :-- C,!*? 

- . " C  3 ,  4 'I I '  v . .  . r .. . : 1 ' .  .. . . I . '  

*arming:  he energy loss waa greater than 1.0 f r  10.3 m i ,  between the current and previous cross 
neotian. This may indicate the need for additional cross seciiano. 

Warning: During the standard step irerariona, when the assumed warer surface was set equal to critical 
depth, the calculated water aurface came back belaw critical depm. This indicatee that there 
is nor a valid aubcrirical answer. ~ i l e  program defaulted to critical depth. 

Profile "profile 2 

m a n  
Chan 
t h a n  

area 
isq Etl 

1 1 . 6 8  
1 . 7 7  
6 . 0 1  
6.21 
6 . 4 9  
6 . 7 4  
6 . 8 7  

W.P. 
IfLi 
9 . 7 7  
3 . 4 5  
2.45 
1.95 
1.95 
3.91 
3 . 9 5  

warning: m e  energy equation could not be halanced within the opecified number of iterations.   he 
program used critical depth far the warer surface and continued on with the calculationn. 

warning: The energy loas was greater t h a n  1.0 ft ( 0 . 3  m 1 ,  between the current and previous oross 
section. ~ i > i a  may indicate the need for additional croea eecrions. 

warning: ~uring the standard step iterations, when the aesumed warer euriace was set equal to critical 
depth, the warer surface came back helaw cr i t i ca l  deptii.  his indicates that there 
1 s  not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: XZ 
REIICH: Reach 1 RS: 0.530 

INPrn 

CROSS SECTION OUTPUT Profile #prof i le  1 

E.C. Elev l t t )  2291.31 Element Left 08 Channel Right OD 
Vel Head (ft) 0.17 WL. n-Val. 0.060 0 . 0 4 5  0.044 



o ~ C I S I  

Top Width ifL1 
"el Total ift1.1 
M ~ X  cnl opth I ~ L I  
Conv. Total i c f s l  

~in-ch EL ( ~ L I  
Alpha 
PrCLn LOSS l i t 1  
C [I E LOSS i f t i  

Reach  en. i f r )  
Piow area leq f t l  
Area i s q  fLl 
Flow ICfsI 
Top Width IFLI 
Avg.  "el ( fL /s l  
Hydr Depth IfLl 
Con", < c i s 1  
Wetted per, f f t i  
shear i ~ b f s q  f t i  
Stream Power i1bffL s l  
cum volume (acre-fri 

warning: The energy equation could not be balanced within the specrfied number of iterations. The 
oroqram used critical den- for the warer surface and continued on with the calculations. . - 

warning:  he energy loss was greater than 1.0 it ( 0 . 3  r n ) ,  hetween the current  and previous cross 
section.  his may indicate the need tor additional cross sections. 

warnina: ~urinq the standard steo iterat~ons, when the assumed warer surface was set eaual to critical 
aeptn; the calculaiea wirer surface came back below critical aeptn. =his indicates that there 
is not a valid subcrltical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT PrOflle #Profile 2 

. . 
~~ 

vei ~ e a a  i f r i  0 . 76  wt. n-val. 0 . 0 6 0  0 . 0 4 5  0 . 0 4 5  
W.S. Elev ifLl 2293 .76  =each =en. [ i t )  131.76 104.11 71 .85  
CriL W.S. i f t l  2293.76 Flow A r e a  i s q  it1 8.30 32.44 2 1 . 1 8  
E.D. Slope i f L / f t l  0.017837 iirea l sq  it1 8 . 3 0  32.44 2 1 . 1 8  
O Total l c f a l  390.00 Flow ( c i s 1  3 1 . 0 6  257.61 1 0 1 . 3 1  
Top Width ifL1 17.00 ~ o p  Width l i t 1  1.52 13.26 1 8 . 2 2  
"el 'rota1 i t r l s i  6 .30  livg. "el .  i r r f s )  3.74 7 . 9 4  4 . 7 8  
 ax cnl oorn rtri 2 .98  xvdr. D ~ O L ~  i f t l  1.50 2 . 4 5  1.15 
conv  oral ~ c f s )  2920.1 cbnv, r c i s i  2 3 2 . 5  1929.0 7 5 8 . 6  
Length WLd. IfLl  97.71 Wetted per. (it1 6 .89  13 .42  18 .75  
 in cb ~1 i fr i  2230.78 shear Clblsa it, 1.34 2 . 6 9  1.26 
mpha 1.23 stream power i ~ b / i r  sr 1.02 21.38 6 .02  
rrcm ~ o s s  ( f t l  1 . 7 6  cum volume ( a c r e - f r i  0 . 6 7  2 . 9 3  0 . 5 ,  
C i E LOSS i f f 1  0 . 0 2  Cum SA (ac res1  0.53 1 . 3 6  0.51 

warning:  he energy equation could nor be balanced within the specified numher of iterations.  he 
program used critical deptn far the warer surface and continued an with the calcula~ions. 

warning: m e  cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 f r  ( 0 . 3  mi. between the current  and previous cross 

GeCLlOn. ThiS may indicate the need tor additional cross sectrons. 
warnine: Dvrinii the standard steo iterations, "hen Lhe assvmed water sureace was set eoual to critical - 

depth: the calculated water surface came hack below crrtica1 depth. This inajcares rnar there 
is not  a valid subcritical answer. The program defaulted Lo crirrcal depth. 

warning:  he parabolic search method failed to converge on critical depth.   he program will try the 
cross eection s l i c e f s e ~ a n l  method to find critical depth. 

Profile #profile 1 

POS =eft S L ~  Right Sra m o w  ~ r e a  W.P. ~erceni xyar velocity 
l f t )  i E t 1  i c f s l  l sq  i t 1  i f t l  Conv ~ e p t h l f t l  i f t l s l  

LOB 4973.87 9981.09 1.00 0.93 3.75 0 .26  0.25 1.08 
2 LOB 99811.9 9988.30 24.41 8.24 7 . 3 2  6 . 2 6  1.14 2 . 9 6  

LOB 
Chan 
Cham 
Chan 
Cham 
Chan 
cnan 
Chan 
ROB 
ROB 
ROB 
ROB 

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 calcu~ationa. 

warnin-: The enerav loss was arearer than 1.0 r t  ( 0 . 3  m,. between the current and nrevious Cross .. . ~ ~~ 

section. ?his may indicate the need for additional cross sections. 
warning: ~uring the standard step iterations, when m e  assumed warer surface was s e t  equa l  t o  critical 

depm, me calculated warer surface came back below critical depth.   his indicates enat there 
is nor a valid subcritical answer. s he program defaulted ra critical depth. 

Profile #profile 2 

cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

W .  P. percent ~ y d r  velocity 
i f t 1  Conv D e p i h i f t l  I i i f s l  
6 . 8 9  7.96 1 .50  3.74 
1.92 7.05 2.06 7.03 
1 . 9 2  9.01 2.39 7.75 
1 . 9 2  11.24 2.73 8 .47  

FDS cj'Clinc Creek Tribuiunes, 
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JE F~tlle?/I:Iydr<ydn,Ly & Geomor~,hulo~y, Inc. 



warning: 

warning: 
warning: 

warning: 

warning : 

m e  energy eqliation oouid nor be balanced wirnin the apeciiied number of iterations.  he 
program used cririoal depth f o r  the water surface and continued on with m e  calculations. 
m e  cross section had LO be extended vertically during the critical depth calculations. 
me loss was qrearer khan 1.0 it 10.3 m ) ,  between the current and previous oross .. 
section.  his ,nay indicate the need far additional cross sections 
mring t h e  standard erep iterations, wnen m e  assumed warer surface war s e t  equa l  to crrzical 
depth, the calculated warsr surface came back below critical depth. T h i s  indicaien that there 
is not a valid subcritical answer. ?he program defaulted to critical depth. 
 he parabolic search method failed to converge on critical dept11.  be program wrll t r y  the 
crona aecrian slicelsecanr method to rind critical depth. 

CROSS SECTION 

RIVER: KZ 
REACH: Reach 1 RS: 0.110 

INPUT 
Descrlprion: Private Drive Way 
station ~leva~ion ~ a r a  "urn= 4 0  

SLa Elev S t a  Elev SLa Elev S t a  Elev SLa Elev 

Manninqms n Values ,nu,"= 2 
S L ~  n val Sra n val 

9 9 3 7 . 2 2 5  0 3 5 1 0 0 O B 2 l  0 6  

~~~k S L ~ :  =eft Right ~enqths: L e f t  channel ~ i g h r  cacti conir. ~xpan, 
'1'1781000681 31.06 12.08 2 0 . 0 2  1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.O. EleY l t t l  
Vel Head l f t l  
W . S .  nlev I ~ L I  
CriL W.S. I f L l  
E.C. Slope ( f t l f L 1  
0 Total l c f o l  
TOO width ( f t i  
vei Total I~TISI  
M ~ X  cnl opth ~ f t i  
Conv. Total l c f s i  
length WLd. I f L l  
Min Ch El l f c l  

2290.64 Element 
0 . 4 6  W t .  n-Val. 

2240.23 Reach  en. i f r l  
2240.23 n o w  area i a q  frl 

0.015438 Rrea (eq f t l  
390.00 Flow ( c i a )  

8 1 . 0 1  Top Width l i t )  
4 . 9  &"g, "el, I f t l o l  
1.45 "ydr. Depth l i t )  

warning: me energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the warer surface and continued on w i t h  riie calculariann. 

warning: ~ n e  energy l o e n  wan greater then 1.0 ft 10.3 m ) ,  between the current and previous crass 
section.  hie mav indicate the need for additional croaa sections. 

warning: ~uring the arandard erep iterations, when tile assumed warer suriace was set equal ro critical 
depth, the calculated water surface came back below critical depth. This indicater that there 
is not a valid nubcritical answer. n he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev I f L i  
Vel Head I f t i  
W.S. Elev I f L l  
crir W.S.  ( f t i  
E.C. Slope I i L I i i )  
O Total ICfBi  
Top Width I f L l  
"el Total I t L I s i  
Max Chl DpLh Ifti 
Conv. Total I c i s i  
~ e n g t h  Wtd. iiii 
 in cn EI j t t i  
alpha 
FrcLn Loas l i t 1  
C h E Loss l i t 1  

warning: 

warning: 

warning: 

Element 
W t ,  " - V a l .  
Reach Len. l f t l  
Flow Area  l s q  fL1 
Rrea l s q  f L i  
Flow ICfBi  
Top Width I f L l  
Eivg. "el. I f t l s l  
~ y d r .  Depth i f t i  
Con". l c f s l  
Wetted Per.  I f L i  
Shear I I b I s q  f L i  
stream Power I I b I f t  e l  
cum Volume ( a c r e - € t i  
Cum Sh l a c r e a l  

me equation could not be balanoed within the apeciiiea number of iterations. m e  
DrOoram used deorn for me sur face  and continued an with m e  calculatione. 

depth, ine calculated water nuriace came back below critical depth.  his indicates that there 
is not a valid subcritical answer. m e  program defaulted to critical depm. 

Profile #profile 1 

 on ~ e f r  sra ~ighr sra n o w  nrea . percent ~ ~ t ~ r  velocity 
l i t 1  (Et) ( c f s i  ( s q  f t )  (fti con" l i e p t n i f r l  i f r l s l  

FDS ,fCline Creek Tribuluries, 
F C D  2005C024, WorkAssign,nenf 2 
Jti Fuller/Hydrulo,cp & ~ e o m n q ~ h n / ~ l g y ,  Inc. 306 



1 M B  9 9 4 5 . 3 8  9 9 5 3 . 5 4  1.55 1.14 6 . 8 9  0 . 4 0  0.17 1.37 
2 LOB 9 9 5 3 . 5 4  9961.69 11.17 3 . 9 8  8.16 2 . 8 6  0 . 4 9  2 . 8 1  
3 LOB 9961.69 9 9 6 9 . 8 5  2 6 . 8 6  6.74 8.16 6.89 0 . 8 2  3.99 

LOB 9969 .85  9 9 7 8 . 0 0  4 7 . 2 7  9 .65  8.16 12.12 1.16 5.00 
Chan 
cnan 
m a n  
Chan 
Chan 
cnan 
Chan 
ROB 
ROB 

warning; energy not he balanced within the specified number of iterations.   he 
program used critical depth for the warer surface and contznued on with m e  calculations. 

warning: m e  energy loss was greater than 1 . 0  it ( 0 . 3  m ) .  between me current and previous cross 
section.  his may indicate the need for additional cross sec~ione. 

warning: During the standard step iterations, "hen the assumed water surface was set equal to critical 
death, the m t e r  surface came back helow critical deorh.  his indicates rnar there 
is'not a valid subcriLical answer. The program defaulLed LO &tical depth. 

Chan 
2 Chan 
3 cnan 

Chan 
5 Chan 
6 Chan 
7 Chan 
8 PlOB 
9 ROB 

W.P. 
I f t i  
1.62 
4 . 1 2  
4 . 1 2  
4.12 
1.12 
4.12 
4.12 

13.90 
2 . 2 4  

warning: me energy equation could nor be balanced within the specified number of iterations. me 
 roara am used critical death far the warer surface and continued on with me calculations. . - 

warning: m e  energy loss was greater than 1 . 0  fi (0.3 m i .  between the cvrrenr and previous cross 
aecrion. This may indicate the need for additional cross ~ecrions. 

narnina: mrinil m e  standard sten iterations, when the assumed warer surface w a ~  set ermal to critical 
depth, the c a l c v l a ~ e d  water surface came back helow critical depth. ~ h i a  indicates mat there 
is not a valid subcritical answer. m e  program defaulted Lo crikical depth. 

CROSS SECTION 

RIVER: XZ 
REaCH: Reach 1 RS: 0.504 

INPUT 
DescriDrion 
station s leva ti on ~ a t a  "urn= 2 3  

SLa Elev Sta Elev SLa Elev SLa Elev SEa Elev 
1913.503 2 2 8 9 6 9 9 9 5 6 . 5 0 3  2 2 8 8 , 5 2 9 9 6 8 , 9 6 3  2 2 8 8 . 4 2 9 9 7 0 . 4 8 3  2288,319971683 2 2 8 8 . 2 3  

mnk sta: Right ~ e n g ~ n s :    eft channel night coeii conir. ~xpan. 
9 9 8 0 7 9 1 0 0 0 5 . 8 2  1 0 8 . 4 4  123.12 137.95 1 3 

CROSS SECTION OUTPUT Profile #profile 1 

E.C. =lev ( f r )  
Vel Head ( i t 1  
W . S .  Elev ( f t l  
crir W . S .  i t t )  
E.D. slope i i r l f ~ i  
a ~ o t a l  ( c i s )  
TOP Width ( f t )  
Vel Total ( f i l s )  
  ax chi Dprn ( i t )  
Con". Total i c i s i  
Length "Ld, i f L i  
Mln Ch E l  l f t l  
Alpha 
FrCLn LDSI l i t 1  
C h E LO59 l i t 1  

Element 
WL. n-Val. 
Reach  en, i f r i  
Flow area isq f L l  
area lsq i t 1  
F l a w  l c i s l  
TOP widen ( L C )  
avg. "el. l i t I 6 l  
~ y d r .  Depth ( t r l  
Con", l c f s l  
wetted per, i f r i  
shear i l b l s q  f t i  
stream Power I I h I f t  s )  
cum volume ,acre-fLi 

Lieit OB Channel Right OB 
0.055 0.045 0 . 0 5 5  

1 0 8 . 4 4  123.12 1 3 1 . 9 5  

~aining: =he energy equation could not be balanced within the specified number of irerarioni.  he 
program used critical depth for the warer surface and continued on with the ca~cu~aiions. 

warning:  he energy ]oar was greater than 1 . 0  i r  ( 0 . 3  m i .  hetween t h e  current and previous cross 
section. *his may indicate m e  need f o r  additional cross sections. 

warning: nuring the standard step iterations, when the assumed warer surface wae i e t  equal to critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 
i a  nor n valid subcritical answer. s he program defaulted LO cr i t ica l  depth. 

FDS of Cline Cmck Tributciries, 
FCD 2005C024, Work Arsigntnent 2 
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CROSS SECTION OUTPUT 

E.6. Ele" i t t i  
"el Head ! f t l  
W . S .  Elev ! f t l  
crit W.S. i f t i  
E.G. Slope I f L I f L l  
Q Total !CfBl 
Top Width !CLl 
V e l  Total l fL / i ; l  
Max Chl D p L h  I f L I  
Con". Total ! c i s )  
length WLd. ! f L l  
Win Ch El !ELI 
alpha 
FrcLn Lonn I f L l  
C h E LOGE ! f L l  

Profile #profile 2 

2 2 8 9 . 0 9  Element 
7 WT. n-Val. 

2 2 8 8 . 3 6  Reach Len, i f L 1  
2 2 8 8 . 3 5  Flow area !sq i t 1  

0 . 0 2 0 6 9 5  Area i e q  ff) 
390.00 Flow l c l s l  

4 0 . 0 1  Top Width i f t l  
6.40 kvg. "el. i f f l s l  
3 . 0 4  Hydr. Depth ( i t 1  

Zill.0 Con" ! c i s 1  
123.66 Wetted per. ( i t 1  

2285.31 Shear ! l b / e q  i t 1  
1.15 Stream Power ! l b / f r  
2 . 5 2  cum volume ( a c r e - i t  
0 Cum S l i  !acres1 

Channel 
0 . 0 4 5  

warnmm:   he enera" eauation could not be balanced within the soecified number of iterations. m e  -. . 
program uned critical depth far the warer surface and continued an with the caicularions. 

warning:  he cross section bad to be extended vertically during me critical depth calculations. 
warning:  he energy loss was greater than 1.0 it 10.3 m l ,  between me current and previoue crosa 

section. ~ h i o  may indicate the  need for additional cross sections. 
warning: ~uring the standard step iterations, when the aaaurned warer aurface waa net  equal to critical 

deoth. the calculated water surface came back below critical death.  his indicates that there ~. . 
is not a valid subcritical answer. m e  program defaulted to critical depth. 

warning:  he garabo~ic search method failed to converge on critical depm. m e  program will try the 
cross section niicelsecant method to find critical depth. 

Profile #prof i le  1 

~ o a  &eft sra night sra n o w  iirea W.P. Percent Hydr 
i f t 1  ! i t )  I C ~ B I  !sq i t i  l i t )  con" D ~ ~ L ~ I C L I  

1 LOB 9 9 6 5 . 8 8  9 9 7 3 . 3 3  0.26 0.37 3.42 0.07 0.11 
LOB 9973.33 9480.79 11.20 4.85 7.57 2.87 0.65 

3 Chan 9980.79 g98+.37 3 3 . 3 2  5.75 3 . 6 3  8 . 5 4  1.61 
I m a n  9984.37 9987.gb 25.48 4.88 1.60 5 . 5 1  1.37 
5 Chan 9987.94 g491.52 3 0 . 3 2  5.63 3 . 5 2  7 . 7 8  1.52 

Chan 9 9 9 1 . 5 2  '1945.01 50.35 7 . 3 6  3.62 12.91 2.06 
Chan 
"ha" 
Chan 
ROB 
ROB 
ROB 

Warning: The energy equation could nor be balanced within the npeciiied llumber of iteratione. The 
program used critical depth for the wilter surface and continued on with the calcularione. 

warnine: ~ i l e  enerciv lono was arearer than 1.0 ft 10.3 mi .  between the current and oievious crons -. 
aecrion.  his may indicate m e  need for additional cross sections. 

warning: nuring me standard step iteracionr, wnen the assumed warer surface was set equal LO orirical 
depth, the calc~rared surface came back below critical depth. ~ h i n  indioaten that there 
is not a valid avbcrikical answer. The program defaulted Lo oritical depth. 

Profile #profile 2 

 POL^ ~ e i r  ~ r a  ~ignt sta FLOW ~ r e a  W.P. Percent Hydr velocity 
! i t 1  Ifti ! c f s I  !sq CLI IFLI  con" D e p i h i t r l  I i t l s l  

1 m a n  9 9 8 0 . 7 9  9 9 8 4 . 3 7  2 8 . 6 1  5 . 7 7  5.01 7 . 3 4  1.61 4 . 9 6  
2 ~ h a n  9 1 8 4 . 3 7  9987.9'1 27.13 4 . 8 9  1.60 6.96 1.37 5.54 
3 Chan 4987.94 9991.52 1 2 . 2 7  5.44 1.62 8 . 2 7  1.52 5.93 

Cham 9991.52 9 9 9 5 . 0 9  5 3 . 5 2  7 . 3 7  1.62 11.72 2.06 7 . 2 6  
Cham 5 . 0  9 9 9 8 . 6 1  7 8 . 0 4  9 . 2 4  3.61 20.01 Z . 5 B  8 . 4 5  

6 Cham 9 9 9 8 . 6 7  10002.21 89 .41  10.10 1 . 5 8  2 2 . 3 3  2.83 8 . 8 5  
7 m a n  10002.24 10005.82 45.51 6 . 7 8  3.7d 11.67 1.90 6 . 7 2  
8 ROB 10005.82 10014.66 23.62 7.13 8 . 9 4  6 . 0 6  0 . B 1  3 . 3 1  
9 ROB 10014.66 10023.51 11.86 4.23 6 . 8 2  3 . 0 4  0 . 6 9  2 . 8 0  

~arning:  he energy equation could nor he balanced within the specified numer oi icerationo. Tne 
program used critical depth for the water surface and continued on with the calculatione. 

warning:  he croas ~ecrion had to be extended vertically during the critical depth calculationo. 
warning: =he energy lass was greater than 1.0 rc 10.3 mi .  between the current and previous crons 

section.  his mav indicate the need for additional cross aectionr. 
warning: nuring the standard s tep iterations, when m e  assumed water s u r f a c e  waa a e ~  equa l  LO critical 

depth, the calculated water surface came back below critical depth.  his indicates that there 
is nor a valid subcritical answer. The program defaulted Lo critlcal depth. 

warning; m e  parabolic search method failed to converge on critical depth. f he program will try m e  
crass section slicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: XZ 
REIICH: Reach 1 RS: 0 . 4 8 1  

INPUT 
Ocrcrinrion: 



mnlt sta: ~ ~ i r  ~ight lengths: Left channel Right coeff contr. Expan 
9984.6210001.33 88.61 100.31 119.98 .1 . 3  

CROSS SECTION OUTPUT Profile XpIoiile 1 

E . C .  Elev i f L i  
"el Head ( E L I  
W.S.  EleY i f t i  
crir W . S .  i f t i  
E.G. Slope IIL/£Li 
Q ~oie.1 ( c i s ]  
Top WldZh i f t i  
"el Total iirlsi 
  ax chi Dprn i t t i  
Conv Total lcfls) 
Length Wtd. 1fLi 
Kin Ch E l  1fL) 
Alpha 
Frcrn Loas i f t i  
C h E loss l f t i  

Element 
W L .  "-Val. 
=each   en. iiri 
Plow Area isy it) 
Area isq £ t i  
Flow I C i S i  

Top Width l i t )  
~ v g .  "el. ( i r / s )  
~ y d r  Depth i f t i  
Con"  lc fa)  
Wetted per. ( f t i  
Shear IIhIsq f t i  
stream power i ~ b i f t  si 
cum volume ( ac r e -£ t i  

Channel 
0.011 
100.35 

Right OB 
0.050 
119.98 
4.83 
4.83 

13.35 

warning:  he energy equation could not be balanced within me specified number of iterations.   he 
program selected the water surface that had the least amount or error between computed and 
ashumed values. 

Warning: The energy 1066 was greater than 1.0 f t  10.3 m i .  between the current  and previous cross 
section. This may indicate the need for addrrronal cross sections. 

warning: mring the standard rtep iteratione, when the assumed warer surface was set equal to critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 
is not a valid SuhcriLlcal answer. The program defaulked Lo critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev ifLi 
"el ~ e a d  I t r i  
W.S. Elev i f t i  
crir  W . S .  i i t i  
E.G. slope i i r / r t i  
Q T O L ~ I  icisr 
Top Width l i t )  
vel ~ a i a ~  ~ i r / s )  
 ax C ~ I  nprn l i t )  
Conv. Total l c f s i  
~ength Wrd. (it)  
Min Ch E l  l e t )  
aloha 

2 2 8 5 . 2 0  Element Left  08 Channel Right OB 
0.87 WL. "-Val. 0 . 0 6 5  0.045 0.050 

2 2 8 4 . 3 3  Reach Len. i f t i  88 .61  100.35 1 1 9 . 9 8  
2284.33 F l o w  Area (64 £ t i  5 .71  48.13 2 . 2 9  
0.020098 Area  isq L L I  5 .71  48.11 2 . 2 9  
390.00 Plow (Cis)  11.92 3 6 9 . 3 0  6 . 7 9  
33.19 Top Wldrh i f t i  8.62 2 2 . 7 1  1 . 8 6  

6 . 9 5  avg. "el, i i r / s i  2 .44  7.67 2 . 9 7  
2 . 8 4  ~ y d r .  ~ e p t n  i t r i  0 . 6 6  2 . 1 2  1 . 2 3  

2751.0 Con". ic fs i  98 .2  2 6 0 4 . 9  4 7 . 9  
100.95 wetted per. i ir i  8 . 7 4  2 2 . 9 4  2.95 

2281 .49  shear i l b l sq  f t )  0 .82  2 . 6 3  0.97 
1.16 stream Power I I b I f t  61 2 . 0 0  2 0 . 2 0  2 . 0 9  
1 R2 Cnm Volume (acre-fLi 0.61 2 . 6 7  0 . 4 7  

warning: energy equation could nor be balanced within m e  specified number of iterations.   he 
oroaram used critical deoth far the warer surface and continued on with the calculaLions. . - 

warning: me cross section had LO be extended vertically avrrng the critical depth calculations. 
Warning: The energy 1066 was greater than 1.0 ft 10.3 m i .  between the current and previous cross 

section.  his ma" indicate me need tor addi~lanal cross sections. ~~~~~~ 

warning: nuring the standard step iterations, when the assumed water surface was set equal LO critical 
depm, the calculated warer surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

warning: m e  parabohc search method failed to converge on critical depth.  he program will try m e  
cross section s l rcefsecanr  method to fine critical depth. 

Po8 Left Sta Right SLa Flaw Area W.P. Percent ~ y d r  ~e1ocit.y 
i E L i  I f t i  IcEsi Isq f t l  iEri Con" DepLhIiLi l i t / s i  

I LOB 9975.32 9484.62 13.01 5 . 4 5  8.72 3 . 3 4  0 . 6 3  2 . 3 9  
2 Chan 9484.62 9 9 8 7 . 8 6  2 5 . 6 5  4 .50  3.27 6 . 5 8  1.34 5.70 
3 Chan 9987.86 9991.11 39.31 5.82 3.27 10.09 1.79 6.76 

Chan 9991.11 9994.35 54.86 7.10 1.26 11.07 2.19 7.73 
Chan 9 9 9 4 . 3 5  9497.60 6 8 . 2 8  8 . 0 9  1.26 17.51 2.44 8 . 4 4  

5 m a n  9997.60 10000.84 7 9 . 6 6  8.88 3.26 20.43 2 . 7 1  8 . 9 7  
Chan 10000.84 10004.09 6 0 . 4 2  7 . 5 7  3.31 11.44 2.31 7.98 

8 Chan 10004.09 10007.33 31.41 5 . 4 9  3 . 3 0  9 . 0 8  1.64 5 . 4 5  
9 ROB 10007.33 10014.70 1 3 . 3 6  4 . 8 3  7.00 3 . 4 3  0 . 7 0  2 . 7 7  

warning: ~ n e  energy equation could not be balanced within the specified number of iterations. m e  
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

Warnino: The enerav loss was oreater than 1 . 0  fL 10.1 mi, hetween the current and orevious cross -. 
section. =his may indicate the need far addi~ional cross sections. 

warning: ~urinq the standard s r e ~  iterations, when m e  assumed water surface was set equal to critical 
aeptn; the calculated wirer surface came back below critical depth.   his indicates that there 
is not a .,elid subcritical answer. program aetaul~ed to critical depin. 

Profile #profile 2 

POS =err ~ r a  ~ight sra PIOW lirea W.P. percent xydr velocity 
i f t i  i f t i  i c fs i  imq i t )  l f t i  Con" Depthi f t i  i f t / s i  

1 LOB 9 9 7 5 . 3 2  9984.62 13.92 5.71 8 . 7 4  3.17 0 . 6 6  2.44 
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cnan 
Cilan 
cnan 
m a n  
cnan 
Chan 
Chan 
ROB 

warning: m e  energy errnation could not be balanced within the specirieii number of iteratione. m e  
program used critical depth for iiie warer surface and continued on with me ca~cu~atians. 

warning: ?he cross section had to be extended vertically during rile critical depth calcularione. 
warning:  he energy loss wae greater than 1.0 f r  ( 0 . 3  mi. between the current and previous cross 

section.   his may indicate the need for additional crass secriano. 
warning: ~ u r i n a  the aiandard a ~ e a  iterations, wnen me assumed warer euriace was aer eaual to critical 

depth: the calcuia~ed &ter surface came back below critical depth. ~ h i i  indicates that there 
is not a valid subcrirical answer. rile program defaulted to critical depm. 

warning:   he parabolic search method f a i l e d  to converge on critical depth.  he program win t r y  the 
crosn necrion nlicelnecanr method LO find critical depth. 

CROSS SECTION 

RIVER: XZ 
REL-CH: Reach 1 R S :  0.862 

INPUT 
Oescrinrian: 

~ a n k  sea: L e t t  Right Lengths: ~ e i t  channel night caeii conrr. ~ x p a n  
9995.1510012.01 195.19 201.23 220.1 1 . 3  

CROSS SECTION OUTPUT Protile "profile 1 

E.G. ~ i e v  iirl 
"el ~ e a d  (frl 
W.S. Ele" lit1 
czit " . S .  ift1 
E.G. slope (ir/iri 
U Total lcfsi 
TOP Width lit) 
"el Total iir/sl 
Max Chl DpLh ifL1 
con". Total icfr1 
Length "Ld, ifLi 
Mi" Ch El iizi 
Alpha 
FrcLn Losr ifLi 
C e E LoaS lit1 

Element 
WL. "~Vai. 
Reach Len. iiLi 
piow lirea isq it) 
~ r e a  (so i r i  
FIOW i~fsi 
~ o p  width lit] 
w g .  "el. lfi/.i 
Hydr. Depth ifti 
Con". 1Cf.i 
Wetted Per. irLi 
Shear llb/sq CLi 
Stream Power iIb/fL el 
cum Volume lacre-ftl 
cum SI 1iiureni 

Channel 
0.045 

204.23 
40.91 
40.91 

warning:  he energy equation could not be halanced within the specified number of iterations. i he 
oromram used critical denrn far me warer surface and continued an with me caicularions. 

warning: The-energy l o e e  was gre&er than 1.0 it (0.3 mi, between m e  current and previoue croas 
seorion. ~ h i o  may indicate the need for additional croas aec~iona. 

warnin": ~urinm the standard nreo iterations, when the assumed warer surface was set eaual to critical 
depth, me calculated water surface came back belaw critical depth. ~ n i a  indicates rner there 
rs not a valid subcritical anewer. a he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile itprofile 2 

E.O.  lev (fri 2281.71 ~ ~ e m e n r  ~ e i z  08 channel mght 08 
"el xead ifri 0.80 ~ r . n - v a l .  0.060 o.o+s 0.055 
W.S. Elev lfbl 2280.91 ReacllLen. 1fLl 115.19 204.23 220.30 
CriL W.8, 1ft-i 
E.C. mope iirliti 
Q Total (cfsl 
Tap Width ifrl 
"el Total lrrlsl 
Max Chl DPth let1 
Conv. Total lcfsi 
Length Wtd. lit1 
Min Cb El lfil 
hlpha 
FIcLn L o s e  i f L ,  

0.00 cum sa iacriar 

warning:  he energy equation could nor be balance6 within the epecified number of iterations.  he 
program "aed critical depth for the water surface and continued on with the calculations. 

warning:   he cross secrion had LO be extended vertically during the critical depth calculations. 
warning: T I I ~  energy 1088 was greater rnan 1.0 it 10.3 mi. between m e  current and previous cross 

nection. ~ h i a  may indicate the need far additional crosn sections. 



~ a r n ~ n g :  ~uring me standard rtep iterations, when the assumed warer surface was set equal to critical 
depth, me calculated water surface came back below critical depth.  his indicates that mere 
is not a valid subcritical answer. me program defaulted LO critical depth. 

warning: The parabolic search method failed to converge on critical depth. m e  program will cry the 
cross section slice/secant method to find crirical depth. 

1 LOB 
cnan 

3 cnan 
m a n  

5 Chan 
6 Chan 
7 cnan 
8 Chan 
9 ROB 
10 ROB 

Warning: The energy equation could not be balanced ~ i r n i n  the specified number of iterations. The 
program used critical depth for the water surface and continued on with m e  calculations. 

warning: m e  energy loss Enan 1.0 it (0.3 between me current and previous cross 
section.  his n~av indicate the need for additional ~1066 sections. ~~~~ ~ 

warning: nuring the standard step iterations, when m e  assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical depth. ~ h i a  indicates that there 
is not a valid subcritical answer. The program defaulted to crirical depth. 

POS =eft sra night sta FIOW ~ r e a  W.P. percent ~ y d r  velocity 
( i t 1  i f t i  (c i s1  !sq f t i  ! f i l  can" Deprh!£rl l i k / s )  

LO8 9985.12 9 9 9 5 . 3 5  2d.56 8.10 8 . 6 2  6 . 3 0  0 . 9 7  3 . 0 3  
2 Chan 9 9 9 5 . 3 5  9997.73 35.96 5 . 3 4  2.49 9 . 4 8  2 . 2 4  6.92 
3 Chan 9997.73 1000012 58.87 7.04 2.48 15.10' 2.91 8 . 3 5  

~ h a n  10000.12 10002.50 6 2 . 6 0  7.21 2.40 16.05 3.02 8.68 
Chan l0002.50 10004.89 53.65 6.57 2.40 1 3 . 7 6  2 . 7 6  8.15 

6 Chan 10004.89 10007.27 41.32 5.94 2 .<0  11.62 2.19 7.61 
Cham 10007.27 1000966 37.53 5.30 2.40 9 . 6 2  2.23 7.01 

8 Chan 10009.66 10012.04 30.36 4 . 5 7  2.40 -1.78 1.95 5 . 5 0  
9 ROB 10012.04 10019.41 36.19 9.84 7.45 9.36 1.33 3.71 
10 ROB 10019.41 10026.79 3 . 6 6  2.11 5 . 0 0  0.94 0.43 1.71 

warning: m e  energy equation nor be balanced m e  specified number of iterations. =he 
program used critical depth for the water surface and continued on with the calcuia~ions. 

warning: m e  cross section had ra be extended vertically during m e  critical depth calculations. 
warning;  he energy loss was greater than 1.0 ft 10.3 m 1 ,  between the current and previous cross 

sectla". This may indicate the need for addiiional cross sections. 
warnzng: During the standard step iterations, when the assumed warer surface was set equal to crirical 

depth, tne calculated warer surface came back below critical depth.  his indicates rnar there 
ie nor a valld subcritical answer. The program defaulted to critical depth. 

warning: me parabolic search metnod failed to converge on critical depth.  he program w i n  try me 
cross section s l ice / secanr  method to find critical depth. 

CROSS SECTION 

R I V E R :  X Z  
R E W H :  Reach 1 RS: 0.423 

Manning's n Values "urn= 4 
S L ~  n val Sra n v a l  S L ~  n val Sra n V a l  

9932.802 ,055 4474.6 039999.102 ,0451000573 0 6  

m n k  sta: Right ~engms: Left channel Rignr coeff conrr. ~ x p a n  
9978.0310005.73 125.8 104.85 97.11 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #profile 1 

E . G .  Blev l i t )  2 2 7 6 . 8 0  Element L e f t  08 Channel Right OB 
vel wad iik1 0.74 st. "-"a=. 0 . 0 3 3  0 . 0 3 2  0.060 
W.S. Blew !it) 2 2 7 6 . 0 6  Reach Len. I f t i  1 2 5 . 8 0  104 .85  9 7 . 1 1  
CIiL W.S.  I T t l  2 2 7 6 . 0 6  Flow Area lsq fL1 1 . 3 2  4 9 . 2 2  7.95 
E.D. Slope !ft/ft) 0.011351 area lsq fLi 1 . 3 2  4 9 . 2 2  7 . 9 6  
Q *ordl icfbl  3 9 0 . 0 0  Flow ICfS) 2 1 . 7 3  312.17 1 5 . 7 0  
TOP width i f t i  47.49 TOP width ! f ~ i  8 . 0 7  27.10 I Z Z Z  
vel =oral i i t / s i  s . z n  avg. "el. ! f t / s i  4 . 0 8  7.16 1.97 
Max Chl Dpth I f t i  1.97 Hydr. Depth IfLl 0.66 1.78 0 . 6 1  
con".  oral i c f s )  3660.6 con". ( c f s i  2 0 4 . 0  3 3 0 9 . 3  14?.4 
~engtn Wtd, i r t i  107.13 Wetted per. I L L )  8 . 1 8  2 7 . 7 5  12.31 
 in cn EI rrr, 2 2 7 4 . 0 9  shear I lb lso  f t1  0 . 4 6  1 . 2 6  0 . 4 6  

FDS ofcline Creek Tributaries. 
/.'<'I) 21 115C'h?4 IIurL l ~ ~ ~ ~ ? ~ t > i ~ , . ~  2 
/ I  Itl l lc,/l~,lr I,h.r &P t i ' , t r r r  rplr l l .er .  In. 



P ~ C L ~   LOB^ i f t i  1.19 cum volume l a c r e - t r l  1 . 1 2  2 . 2 4  0.56 
C h E Loss l i t 1  0 . 0 6  Cum Si i  l a c r e s i  1.37 1 . 0 7  (1.79 

warning:  he energy equation could not be balanced within the specified number of iterationu.  he 
program used critical daprli for the water surface and continued on with me calculations. 

warning;  he energy loaa was greater than 1.0 it 10.3 m l ,  between tha current and previous crass 
section. ?his may indicate the need for additional cross aecrions. 

warning: nuring the standa;d srep iterations, when the ansumed warer surface was set equal to critical 
deptn, the calculated warer surface came back below critical depth.  his indicates ellat there 
is nor e valid subcritical answer.   he program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile Upraiile Z 

E.C. mev l i t )  
"el ~ e a d  l t r l  
W.S. Elev i f t i  
crit w . . ,  i f r l  
E.D. slope l r t / i r i  
0 Total i C f S i  

Top WldLh i f L 1  
"el Total I I L / E I  
Max Chl DpLh I f L i  
Conv. Total ( c i s 1  
Length WLd. I i L i  
Mln Ch El I f L i  
Alpha 
FrcLn loas l f L1  
C h E LOSE Ifti 

2 2 7 6 . 8 9  Element 
0.84 WL. n~Y.31. 

2 2 7 6 . 0 5  ReaOh Len. l f c i  
2 2 7 5 . 0 5  FIOW area ( s q  i t )  

0.012657 Area i s q  i t )  
390.00 Flow i C f s i  

shear i l n i s q  f r i  
Stream Power I l b l f t  a) 
CYrn "Olrlme i a c r e - f L i  

L e f t  08 Channel Right OR 
0.030 0.032 0.060 

125.80 104.85 97.11 

warning: The energy ewarian could nor be balanced w i t h i n  the speci f ied nutmer oi iterations. The 
program selected the warer auriace that had the least amount. of error between cornouted and 

~ ~ 

Warning: The energy loas was greater rhan 1.0 it 10.3 m l .  between the currellr and previous cross 
sec~ion.  his )nay indicate  he need tor additional cross necrions. 

Warning: During the standard srep irerarians, when the arsumed water surface was s e t  equal to critical 
depth, the calculated warer surface came back below critical depth. This innicatee that there 
is nor a valid subcritical answer. s he program defaulted to critical depth. 

Po3 Left %La Right &La Flow Area W.P. Percent Hydr Velocity 
(ELI lfri ( c f s i  ( s q  ft i l i t 1  con" n e p ~ h i r r i  i f i / r i  

LOB 9 9 6 8 . 9 8  9978.03 21.71 5 . 3 2  8 . 1 8  1.57 0 . 6 6  4 . 0 8  
"ha" 
Chan 
Chan 
cnan 
Chan 
Chan 
Chan 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number of irerationo. i he 
proqram used critical depth for the warer surface and continued on with the calcularionn. 

warning: n i e  energy loss was greater rhan 1.0 f t  10.3 m l ,  between me current and previous cross 
section.  hie may indicate the need for additional cross sections. 

Warning: During the standard arep iterations, when the assumed water surface was set equal Lo critical 
depth, the calculated water auriace came back below critical depth. This indicates that there 
ia nor a valid subcritical answcr.   he program deraultea LO critical depth.  

Profile Upraiile 2 

POB ~ e i r  sta night sea n o w  ~ r e a  W.P. percent ~ y d r  velocity 
l i r i  i f t i  i c i s i  i s q  ELI ( f ~ i  con" o e p t n ~ f t i  l f t l a i  

LOB 9 9 6 8 . 9 8  9978.03 5.12 1.31 2 . 2 2  1.31 1.22 1.92 
2 Chan 9978.03 9981.9'1 4 6 . 5 7  6.23 3.99 11.94 1.17 7 . 4 8  
3 Chan 9981.99 1 9 8 5 . 9 4  54.76 6 . 0 4  3.96 1 4 . 0 4  1.73 8 . 0 0  
4 Cllan 9 9 8 5 . 9 8  9989.90 58.11 7.11 3.96 1 4 . 9 7  1.80 8.21 

Chan 9989.90 9993.86 62.81 7 . 4 3  1.96 16.12 1.88 8 . 1 6  
5 Chan 9493.86 9 9 9 7 . 8 2  66.20 7.67 3.96 16.98 1.94 8 . 6 4  
7 m a n  9991.82 10001.77 47.54 7 . 2 ' 1  3 . 9 6  12.19 1 . 8 4  6 . 5 2  
8 Chan 10001.77 10005.71 32.09 6.34 3.96 8 . 2 3  1.60 1.06 
9 ROB 10005.73 10014.33 16.48 6.30 5.42 4 . 2 3  1.00 2 . 6 2  

warning:  he energy equation could not be balanced within me specified number of iterations.  he 
program selected the water nurface enat had the least amount of error between computed and 
aBBUmed Values. 

warning: ?he energy loss wile greater m a n  1.0 f r  10.3 mi .  between the current and previous croee 
6eCLio". This may indicate the need for additionill cross sectiane. 

warning: ~ u r i n g  the standard step iterationa, when the assumed warer surface was s e t  equal to critical 
depth, Lhe oaloulated water surfaoe came baok below critioal depth. Thio indicates that there 
in not a valid nubcriticiil answer.  he program defaulted to critical depth. 

CROSS SECTlON 

RTYER: X2 
REIICH: Reach I RS: 0.403 

INPUT 
DeSCripLion: 

F D S  D S , ~  Cii t te Creek T~iburnric.~, 
FCD 2005C024, Work Axssixnmenr 2 
JL' Fc'rrNer/ / ly~lrn io~y & Gco,,rur,,hniogy, Inc. 



SLaLlan Elevation Data num- 24 
SLa Elev S t a  Elev SLa Elev Sta Elev SLa Elev 

9929.139 2276,029931,139 2271819933.749 2 2 7 5 7 2 9 9 4 8 6 0 9  22759951.049 2 2 7 4 . 8 7  
9 9 5 2 . 6 1 9  2274.819953634 2 2 7 4 7 8 ' 1 9 5 8 . 0 9 9  2273979964959 2272,789970,339 2271.83 
9971.219 2271.819975059 227165'1990.909 2271.08 4490.91 2 2 7 1 0 8 9 9 9 4 . 5 7 9  2 2 7 0 . 8 9  
10000.9 2 2 7 0 . 5 8  lOOOZ.4 2270.5110003.92 2270.6610008.132271.07810013.29 2271.59 

CROSS SECTION OUTPUT Profile #profile 1 

E.O. Elev l i t 1  2273.23 E l e m e n t  Left OB Channel Right 0s 
"el ~ e a d  l i t )  0.55 WL .  n~v.31. 0 . 0 6 5  0.045 0.050 
W.S.  lev i f r i  2 2 7 2 . 6 8  i each i en, i i r i  2 0 2 . 2 7  189.64 180.37 . . 
CriL W.S. , f t I  
E.G. s l o ~ e  l i r / f t l  
o TOM i c i s i  
~ o p  width 1fr1 
vel Total i f t l s )  
Max Chl DpLh I i L l  
Con". Total lc is l  
~ e n a t h  Wtd. ( i t )  
mn-ch ~1 ( c r ~  
alpha 
PrCL" LOSS ( i t 1  
C h E LOSS l i t 1  

1 2 7 2 . 6 8  Flow Area lsq it) 
0.020348 Area 164 i t 1  

390.00 Flow ICIEI 
6 7 . 4 5  TOP Width l i t 1  

4 .99  avg "el. i i r l s ~  
2.17 H y d r  Depth l i t )  

2734.1 Con". (cis1 
190.53 Wetted per. (it) 

2270.51 shear l lb/sq it1 
1.41 Stream Power I l b l f t  sl 
4 . 2 6  Cum Volume lacre-it1 
0.01 cum Sii ,acres1 

warning: The energy loas was greater than 1 . 0  EL 10.3 m1. between the current  and previous ClOb6 
section. ~ h i a  may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile Cprofile 2 

E.G.  lev ( ?TI  2 2 7 3 . 7 9  slement =eft OB channel Right OB 
"el Head ( f t l  0 . 8 3  W t .  "-Val. 0.061 0 .065  0.050 
W.S.  Elev I f t i  2 2 7 2 . 9 6  Reach Len. IfLl 2 0 2 . 2 7  189.64 180.37 
cr i r  W.S. 1ft1  2 2 7 2 . 8 3  F I O ~  ~ r e a  lsq L E I  13 .77  37.12 6 . 8 3  
E.D. Slope ifL/LLI 0 . 0 2 0 9 2 8  Area lsq fL1 1 3 . 7 7  3 7 . 3 2  6 . 8 2  
o  oral rcfsi 390.00 PIOW I C ~ B I  58.19 298.13 3 3 . 5 8  
Top Width ( f t l  
vel Total I r r i s i  
 ax chi Dprn I ~ L I  
con". Total [cfs i  
Lensrn WLd. IfLl 

TOD width 1ft1  
avg, "el, 1rcisi 
xydr. Depth l i t 1  
Con". lcfsl  
WeLLed Per. IfLI 
Shear IIbIsq fL1 
Stream Power I Ib l i r  s l  
a m  volume ( ac re - i t 1  

~ a r n i n g :   he energy loss was greater t h a n  1.0 CL 10.3 rn). between t h e  cu r r en t  and previous crass 
section.  his may indicate the need for additional cross sections. 

Profile ifprofile I 

POS 

LOB 
2 LOB 
3 LOB 

m a n  
cnan 

6 cnan 
7 Chan 

Chan 
Chan 
Chan 
ROB 
ROB 
P.OB 
ROB 

Right S L i  
(ft) 
4 9 6 6 . 3 2  
9 9 7 8 . 6 2  
9990.91 
9993.3' 
9995.83 
9998.29 
10000.75 

W.P. 
( F t l  
0.79 

12.36 
1 2 . 3 0  

2 . 4 6  
2 . 4 6  
2 . 4 6  
2 . 4 6  

$warning: ~ n e  energy iosa w a ~  greater than 1 . 0  it 10.3 m ) .  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #prof i le  2 

PO8 

LOB 
Cham 
cnan 
m a n  
Cham 
Chan 
Chan 
Chan 
ROB 

Left SLa Right Sta 
i f t i  icri  
9978.62 9990.51 
9990.91 9993.37 
9993.37 494583 
9945.83 9998.24 
9 9 9 8 . 2 9  10000.75 
10000.75 10003.21 
10003.21 10005.57 
1 0 0 0 5 . 6 1  10008.13 
10008.13 10015.65 

Flow area 
(cis1 isq f t l  
58.19 13.77 
35.40 4 . 7 8  
34.31 5.09 
4 1 . 2 5  1.39 
4 7 . 2 9  1.69 
5 0 . 6 7  5 . 9 3  
4 5 . 0 2  1.53 
17.17 4 . 4 3  
3 1 . 6 8  6 . 8 3  

W.P. 
l i t 1  
9.51 
2 .46  
2 .46  
2 . 4 6  
2 . 4 6  
2.47 

FDS of  Cline C ~ e e k  Tributcrries, 
FCD i 0 0 5 ~ 0 2 4 ,  Wm'k Assijinrncnt 2 
JE Fz~lier/Hydwlogy & Ceomo,phulojiy, Inc. 



warning: me energy loas was greater enan 1.0 it (0.3 rn). between the ourrenr and previaue crosa 
section. =his may indicate rile need for additional crosn sections. 

CROSS SECTION 

RIVER: XZ 
REIICH: Reach 1 RS: 0.367 

INPUT 
DeiiCrrpLion: 
SLaLlon Elevation Data "urn= 27 

S L ~  E L ~ Y  sea =lev sra  
9 8 8 7 . 6 5 7  2271.999912.597 2271,289939,037 
9950.457 2 2 5 9 . 4 2  9968.82267.088991.837 
9987.197 2267.149189.707 2267,219992,707 
10001.48 2266.2410004.732265.~~110008.17 
10027.05 2269710038.17 2270.0110040.98 
10048.27 2270.6510054.37 2270.71 

Manning's n values "urn- 3 
9ra n Val Sra 1, Val sra n Val 

9887.667 0 5 1  9968.8 .01110004.73 0 6  

Bank Sra:  Left  Right Lengths: Left Channel Riglit Coeif ConLr. Expall 
9 9 6 B . 8 1 0 0 0 1 . 7 3  2 2 6 . 9 1  2 1 1 . 8 5  2 0 5 . 9  .1 .I 

CROSS SECTION OUTPUT Profile #profile 1 

E.D.  lev iiri 2268.91 ~lement =eft OB channel ~ i g h ~  08 
vei xead (trl 0 . 6 7  WL. n~val. 0 . 0 5 5  0 . 0 4 5  0.060 
W . S .  Elev lit1 2 2 6 8 . 2 9  Reach Len, l£cl 225.95 2 1 5 . 8 5  206.90 
c z i t  N . S .  1ft1 2 2 6 8 . 2 9  plow hrea irq rti 5.72 5 3 . 5 5  3.72 
E.G. slope iftfftl 002+74L area isq it1 5.72 53.56 3.72 
Q Total lcfsl 340.00 FlOW ICfrl 17.29 351.51 11.10 
~ o p  Width (it) io.81 TOP ~ i d t l l  ifti 9.47 15.93 5.41 
vel  oral (irlsl 6.19 ~ u g .  "el. iirfnl 3.02 6.75 z 98 
 ax C ~ I  ~ p t n  ife) 2.27 ~ y d r  neptn (it) 0.60 ' 1.49 0.69 
Con". Total I C t e )  2474.1 Conv ICiSi 109.9 2 2 9 9 . 0  1 0 . 6  
~ e n g ~ n  ~ t d ,  ifri 2 1 8 . 7 4  ~ e t r e a  per, irti 9.54 15.15 5.57 
i in ch  EI (it1 2266.02 shear ilbfaq it) 0.113 2.29 1.03 
alpha 1.12 stream power (Ibfit ni 1.80 15.45 1.08 
rrcrn ~ o s e  (ftl 1.25 cum voiume (acre-it1 1.00 2.00 0.4'1 
c i n m a n  iiri 0.03 cum sa (acres1 1.26 0.90 0.69 

warning:  he energy equation could Inor be balanced within the sgecicied number of iterations. The 
program used critical depth for me water surface and continued on with the ca~cuiations. 

warning: energy lass was greater than 1.0 ft (0.3 m1, between the ourrenr and previous cross 
B ~ c L - ~ o ~ .  ~ h i n  may indicate the need for additional crosa sections. 

Warning: During Lhe etandard step iterations, wnen t h e  assumed warer surface was set equal Lo crrrlcal 
depth, the calculated water surface came back below critical deem.  his indicates that there 
is not a s~hcritical answer. i he program defaulted to critical depth. 

CROSS SECTTON OUTPUT PrOLile #profile 2 

E.C. Elev (ftl 
"el ~ e a d  (fei 
W.S. EleY IfLi 
CIiL W.S. lfLi 
E.G. Slope IfLffLl 
0 Total 1Cf.I 
Top Width lfL1 
"el Total IfLfsl 
Man Chl Dprh (it1 
Con". Total (cisi 
~ength Wrd. (it1 
Mi" Ch El Ifti 
Alpha 
Frctn ~ o a s  I ~ L I  
c h E LOSS (it1 

Element Left 08 Channel Ri~lhL 08 

warning:  he energy equation could nor be balanced within the npeoified number of iterations.   he 
program used critical depth for me water surface and continued on with the calcula~iono. 

warning: The energy loss was greater khan 1.0 it 10.3 m1, between the current and previous oross 
section. ~ h i a  may indicate the need far additional croes aection~. 

warning: ~uring the standard step iteratione, wnen the assumed water aurfaoe wae aei equal LO critical 
deorn, rhe calculated water surface came back below critical depth.  his indicates Lhar there 
i i n o t  a valid subcritical answer. ~ n e  program defaulted to oriricai oepm. 

Profile nprofile 1 

POB 

1 LOB 
z cnan 
3 Chan 
4 Chan 
5 than 
6 cnan 

Chan 
8 Chan 
9 ROB 

area 
lsq Erl 

1.72 
7.14 
7.48 
6.71 
5 . 9 5  
5 . 8 5  
9 . 6 5  
9.37 
3.72 

W.P. 
(it1 
9 . 5 4  
5 . 1 6  
5 . 1 4  
5.13 
5.14 
5.16 
5.18 
5.23 
5 . 5 7  

percent nydr velo~lty 

F I X  of Cline Creek Trlbuluries, 
K D  2005C024, Work Ani~nrnent 2 
JE Fuller/Hydrul~,qy R Geomo,pholo~y. Iric. 



warning:  he energy equation could not be balanced within the specified number of iterations. i he 
program used critical depth for ine water surface and continued an with m e  calcu~arione. 

Warning: The energy loss was greater than 1.0 it ( 0 . 3  ml. between Lhe current and previous cross 
section.  his may indicate the need far additional crosi sections. 

warning: ~uring the standard s ~ e g  iterations, when me assumed warer surface was set equal LO critical 
deoth, the calculated water surface came back below critical deorn.  his indicates that there 
il;'nok a valid subcritical answer. The program defaulted Lo cr;rical depth 

Profile #profile 2 

POS Left Sta Right &La Flow area W.P. Percent Hydr 
ifti Ifti Icfsl isq ftl ifti COW Depthifti 

Chan 4468.80 9973.93 48.75 7.73 6 . 4 0  12.50 1.51 
m a n  9973.93 9 9 7 9 . 0 7  5 5 . 6 6  -1 .66  5.14 11.27 L.42 

3 m a n  '1979.07 9 9 8 4 . 2 0  4 6 . 7 3  6.90 5.13 11.98 1.34 
Chan 9981.20 9989.33 18.47 6.14 5 . 1 4  9.86 1.20 

5 m a n  9989.13 9 9 9 4 . 4 7  4 8 . 2 0  -1.04 5.16 12.36 1.37 
5 m a n  9 9 9 4 . 4 7  9999.60 83.92 9 . 8 4  5.18 21.52 1.92 
7 Chan 9999.60 10004.73 68.28 9.55 6.56 17.11 1.86 

warning:  he energy equation could not he halanced within the specified number of iterations. i he 
program used critical depth for the warer surface and continued on with the calculations. 

warning: m e  energy 106s was greater than 1.0 tr  ( O . J  mi. between the current and previous crass 
section. This may indicate m e  need for additional crass sections. 

warning: During the standard step ireriirions, when the assumed warer surface was set equal ro critical 
depm, m e  calculated warer surface came back below critical depth. ~ n i s  indicates that there 
is nor a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION 

RIVER: P2 
BEaCH: Reach 1 RS: 0 . 3 2 5  

INPUT 

~ a n k  S L ~ :  ~ e i r  Right lengths: Left channel Right coeff contr. ~xpan 
9994.8810001.48 153.36 169 181.13 .I . 3  

CROSS SECTION OUTPUT Profile #profile I 

E.G. 61eu ifLi 
"el Head ifti 
W.S.  lev iir) 
crit W . S .  iiei 
E.D. slope ii~lfr) 
O Total (Cis1 
70s width iiti 
v e l  TOM irtlsi 
Max Chl DpLh ifti 
Con" Total (cfsl 
Length WLd. (fLi 
Min Ch El Ifti 
alpha 
wcrn ~ o s s  ifri 

Element 
"L. "-Val. 
Reach =en. ifti 
Flow Area isq it1 
Area isq it1 
Flow (cis) 
TOP width ifri 
~ v g .  "el, ifr/si 
Hydr. Depth iiLi 
Con". (cis) 
wetted per. (it) 
Shear (IbIsq it) 
stream power ilblft s1 
Cum volume lacre~fti 

Channel 
0.045 

169.00 
21.74 
21.74 

173.21 
10.60 
7.97 
2 . 0 5  

1134.1 
10.95 

Warning: The energy equation could not be balanced wirhin the specified number of iterations. The 
nroqram used critical d e ~ t h  for the water surface and continued on with the caiculaiions. 

warning; The-energy loss was grearer than 1.0 f r  10.3 mi. between m e  current and previous cross 
section.  his may indicate the need for additional cross sections. 

warnin-: ~~~i~~ the sreo iterations, when the assumed water surface w a i  set eoual LO critical 
depth, the calculated warer surface came back below critical depth, rhii indicates that there 
is nor a valid subcritical answer. s he program defaulted to cr i t i ca l  depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev lit1 
vel ~ e a d  (it) 
W.S. Elev (it) 
crir W.S. IiLi 
E.D. Slope (rLItt1 
O Total ICfsI 
Top Width ifti 
vel Total 1 f t 1 ~ 1  
 ax cnl oprn itti 
Con". Total tcfsi 
Length Wed. l f t l  
Mi" Ch El ift) 

2541.5 Con". lcfsi 
165.68 Wetted Per. (£ti 

2 2 5 9 . 3 4  Shear (Iblsq it) 

Left OB Channel Right OB 
0.065 0.045 0.061 

153.36 169.00 181.53 
36.65 2 4 . 6 6  6 .42  
36.66 2 4 . 6 6  6 . 4 2  

1 5 Z . 8 5  2 1 4 . 7 B  2 1 . 3 8  
25.22 10.60 6 . 5 2  

4 . 2 0  8.71 3 . 3 3  
1.40 2 . 3 3  0.99 

FDS of Cline Creek Tributaries, 
FCD 2005C024, Work Assigntnenf 2 
J E  Fuller/lfydnilogy & G~eo,rro,pholo~y, Inc, 



alpha 1.49 Stream Power iIb/Et s l  8 . 0 7  2 8 . 8 8  4 . 5 2  
F I C ~ ~  LOSS ( i t )  3 . 8 2  cum volume ~ a c r e ~ i r )  0 . 4 6  1.85 0 . 2 5  
C & E Lose l i t 1  0.04 Cum Sb ( a c r e s )  0.18 0.7V 0 . 3 4  

warning; r he energy equation could not be balanced within the specified number of iterations. The 
program uned cr i t i ca l  depth for the warer surface and continued on with rile calculations. 

warning:  he cross section bad to be extended vertically during me cr i r i ca l  depth calculations. 
warning;  he energy l o n a  was greater than 1.0 f t  ( 0 . 3  rnl. between the current and previous cross 

s e ~ ~ i o n .  ~ h i n  may indicate the need for additional crass sections. 
warning: ~uring the ~randard step iterations, wnen me assumed water euriace wan s e t  equal to c r l r l c a l  

deprh, the calculated water ourfaoe came back below cr i t i ca l  depth. This indicafea that there 
in not a valid subcritical annwer. The program defaulted ro critical depth. 

Warning: The parabolic search method fa i l ed  Lo converge on critical depth. The program will try the 
cross section slice/necanL method to find critical depth. 

Profile tiprofile I 

POB Lef t  sta Right sra r law ~ r e a  W.P. ~eroenr Hydr VelaciLy 
I f t i  l i t 1  i c i r l  isq f t l  i f t l  con" oepri~ irr i  i t r l s i  

LOB 9918.62 9 9 5 7 . 3 7  18.91 5.75 9.09 4 . 8 5  0.64 3.29 
2 LOB 9957.37 9976.13 117.87 26.93 18.78 3 0 . 2 1  1.44 4 . 1 8  
3 LOB 9976.11 9 9 9 4 . 8 8  57.37 19.27 18.84 17.27 1.03 3 . 4 g  

Chan 9 9 3 4 . 8 8  9 9 9 6 . 4 0  15.03 2,3$ 1.58 3 . 8 5  1.14 5 . 4 1  
5 Chan 4 9 9 6 d O  PVV7.91 23 .00  1.02 1.58 5.90 1.99 7.62 
5  ban 4997.91 9 9 9 9 . 4 2  31.99 3.66 1.56 8.20 2.42 8.73 
7 Chan 4994.42 10000.94 36.16 3.97 1.56 9 . 3 8  2.62 9 . 2 2  
8 Cilan 10000.54 10002.41 24.02 3 . 4 2  1.56 7.44 2 . 2 8  8.40 
9 Chan 10002.45 10003.97 21.74 2 . 1 0  1.55 1 . 5 7  1.91 1.50 
10 Chan l0003.97 10005 .48  11.86 2 . 4 0  1.55 4 . 0 7  1.58 5 . 6 2  
11 ROB 10005 .48  1 0 0 1 9 . 4 1  1 2 . 6 4  4 . 6 2  6 . 6 7  3 . 2 4  0.71 2 . 7 3  

warning:  he energy equation could not be balanced ~ i r n i n  me specified number of ireraiionc;. TIT- 
program critical depth far the warer surface and continued on with the calcula~ians. 

warning:  he energy lose wae greater t h a n  1.0 ft (0.3 m ) ,  between the current and previous cross 
nection. This may indicate the need for additional crosa sect ions .  

warning: ~ u r i n g  the atandare step iterations, when the assumed warer nuriace was set  equal to crirical 
dcnrn. the calculated warer Burface came back below dear*. ~ n i s  indicates that there 

~ ~ ~ 

is not a valid subcritical answer. The program defaulted to critical rieprh. 

Profile "profile 2 

POR 

LOB 
2 LOB 

cnan 
cnan 
Chan 

6 Cban 
Chan 
Chd" 

9 "ha" 
10 ROB 

Area W.P. Percent Hydl Velocity 
sq f t l  i f t i  con" n e p ~ h i f t ~  i i r / s ]  
12.21 9 . 1 8  13.28 1.64 4 . 2 4  
2 4 . 4 1  18.84 26.17 1.30 6 . 1 7  

2 . 7 6  1 . 5 8  5 . 1 1  1 . 8 2  7.21 
3 . 4 4  1.58 7.19 2 . 2 7  8 . 3 8  
4 . 0 8  1.56 9 . 9 1  2 . 7 0  4 . 4 5  
4.39 1.56 11.18 2.90 4.94 
3 . 8 7  1.56 9 . 0 8  2.16 9 . 1 5  
3 . 3 2  1 . 5 5  7.04 2.19 8 . 2 0  
2 . 8 2  1 . 5 5  5.36 1.86 7 . 4 3  
5.42 6.95 5.48 0.99 3 .33  

warning: m e  energy equation could not be balanced within the specified number of i terat ions .  The 
program used critical depth for the warer surface and continued an with m e  calcularlona. 

warning:  he crose section bad to be extended vertically during the critical depth ca~cula~ions. 
warnin-: w he enersv lass was qrearer than 1.0 ft (0.3 m ) ,  between the current and prevlous cross .. 

section.  hie may indicate the need for amirional crosa aecrions. 
warning: ouring the standard step iterations, wnen me aseumed warer nuriace was set equal to critical 

depm, the calculated warer surface came back below depth.  his indicates that m e r e  
io not a valid subcricical answer. The program defaulLed to criricai depth. 

warning:  he parabolic search method failed to converge on critical depth. m e  program wi l l  try me 
cross section slice1secanL method to find critical depth. 

CROSS SECTION 

RIVER: XZ 
REIICH: Reach 1 RS: 0 . 2 9 4  

INPUT 
Desoriptian: 
Station Elevation Data num= 31 

sta sra   lev sra mev s t a  zlev Sra Elev 

Mdnningfa n "aluea nu,"= 3 
sea val sta n val sra n v a l  

9845.381 ,055 9977.19 ,051000746 , 0 5 5  

Bank Sra: LeCL Right Lengfl7s: Lef t  Channel Right Coefi Contr. Expan 
9977.3910007.46 209.36 2 0 0 . 5  1 9 4 . 1  1 3 

CROSS SECTION OUTPUT Profile #prof i le  1 

E . C .  Elev IfLI 2 2 5 8 . 4 4  Element Left 08 Channel Right 08 





Manning's n values "urn= 3 
sra n val S L ~  n val S L ~  n v a l  

9913.762 .05 g994.68 0 5  10009.4 , 0 5 5  

~ a n k  Sra:  Left ~ight Lengths: ~ e t t  channel Right coeii canrr. ~xpan. 
9994.68 10009.4 201.32 211.26 2 7 0 . 8 7  .1 . 3  

CROSS SECTION OUTPVI PPIaiile #profile 1 

. . .  . 
0 Total lcfsl 
TOP w i d t h  niiri 
"el Total itrlsl 
Max Chi Dpth iftl 
Con" Total (Clel 
Length "td, (it1 
Min Ch El iftl 
alpha 
m c t n  ~ o a o  (it) 
C h E LOBS (it1 

2 2 5 4 . 0 8  Element 
0.41 WL.  n-Val. 

2253.67  each =en .  ifrl 
2 2 5 3 . 6 7  Flaw area (sq f t l  

0 0 1 2 4 g 5  hrea lsq ftl 
390.00 Flow icfal 
126.60 TOP Width lft! 
1.74 &Vg. "el. iftlsl 
3.42 Hydr. Depth lit1 

1489.0 Canv, (cis1 
236.76 wetred per. iirl 

22~0.25 Shear ilblsq it1 
1.88 Stream Power ilblft a1 
3 cum Volume <acre-ftl 
0.02 Cut" SA <acres1 

iieir OB channel Right 08 
0.050 0.050 0 . 0 5 5  

201.32 261.26 270.87 
41.84 3 8 . 9 8  23.40 
4 1 . 8 4  18.98 23.40 

~arning:  he energy equation could not be balanced w i t h i n  the specified number of iterations. =he 
program used oririoal depth for m e  warer auriace and continued on with the calcu~atione. 

warning: The conveyance ratio (upstream conveyance divided by down.Lream oonveyance! is lee0 than 
0.7 or greater than 1.6. This may indicate the need for additional cross sections. 

warning:  he energy l oon  was greater than 1.0 f r  10.3 m), be~ween the current and previous cross 
section. *his may indicate the need tor additional croas seotione. 

warning: ~uring the standard erep iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. Thie indicate0 that there 
is nor a valid subcri~ical answer.  he program defaulted LO critical depth. 

CROSS SECTION OUTPUT PrlOiile Hprofile 2 

E . D .  mev iiri 2254.43 ~lebnent i eft 08 channel Right 08 
vei m a d  ifti 0.74 W L ,  n-val. 0.050 0 . 0 5 0  0 . 0 5 5  
W.S. m e v  lit1 2253.69  each =en. (it) 201.32 241.26 270.07 
crir w . 8 ,  I ~ L I  2 2 5 3 . 6 9  n o w  area (sq it1 8.90 39.24 16.09 
E.D. slope (irliri 0.018427 iirea ieq rkl 8.90 1 9 . 2 4  16.09 
Q ~ a r a l  (cis) 390.00 F ~ O W  icisl 32.03 299.61 58.36 
Tap Width (it1 40.00 Top Width lit1 9.68 14.72 15.60 
"el Total if~lal 6.07 ~ v g .  "el. iirlsl 3.60 7.63 3.61 
 ax cnl npth iftl 1.44 "ydr ~ e p r n  (it1 0.92 2.67 1.03 
c o w .   oral (cis) 2871.0 con". (cis) 236.0 2207.1 429.11 
~ength wrd. lit1 260.30 wetted per ,  (it1 10.57 15.07 15.36 
Min Ch El lit1 2250.25 Shear ilblsq ftl 0.97 2 . 9 3  1.13 
hipha 1.50 Stream Power Ilblir sl 3.49 22.86 4.10 
~ r c r n  LOEB (it1 5.22 cum volume iacre~fii 0.36 1.49 0.30 
C h E Go86 /it1 0.04 Cum Sh (acres1 0.27 0.61 0.28 

warning: 

warning: 
warning: 

warning: 

warning: 

m e  energy equation could nor be balanced within me specified number of ~terarions.   he 
program uaed critical depth for ma water surface and con~inued on with the oaloulations. 
 he cross section had to be extended vertically during the critical depth calculations. 
 he energy loas was greater inan 1.0 f r  10.3 m1,  between the current and previous croas 
section.  his may indicate m e  need for additional crons sections. 
During the standard step iteratione, "hen the aesumed warer suriaoe wee set  equal to critical 
depth, the calculated auriace came back below critical depth.  his indicates that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 
m e  narabolic search method failed to converee on critical death.   he oroqram will t r y  the 
croas secrlon slicelsecanr method to find critical depth. 

Profile #profile 1 

POB 

LOB 
2 LOB 
3 LOB 
4 LOB 
5 LOB 

9 Chan 
10 cnan 
II cnan 
12 cnan 
13 ROB 
14 ROB 
15 ROB 

Right S t a  
(it1 
9929.95 
9916.11 
9962.31 
9 9 7 8 . 5 0  
9 9 9 4 . 5 8  
9996.78 
9998.89 
10000.39 
10003.09 
10005.19 
10007.10 
10009.40 
10025.16 
10041.51 
10057.57 

area 
lsq Erl 

1 . 1 3  
1.70 
9.9, 

1 1 . 5 9  
13.15 

4 . 4 8  
5 . 7 7  
6.91 
5.55 
5.82 
5.09 
4 . 3 6  
16.11 
5.66 
0.63 

W.P. 
(it1 
8.06 

16.19 
16.19 
16.18 
16.36 
2.19 
2.19 
2.17 
2.13 
2.13 
2.11 
2.1, 

16.15 
16.06 
6.97 

FDS cfClitze Creek Tribufrrries, 
FCD 200.5C024, W~~rkAs.signaenl2 
JE Fuller/Hydrology & &~eomo,pboir,gy, In<:. 



~arnlng: m e  energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth f o r  the water surface and continued on with the calculations. 

warning: m e  conveyance ratio luparream conveyance divided by downs~ream conveyancei r s  less than 
0.7 or greater than 1.4.  his may indicate me need for additional cross ee~t10na. 

warninq: The enerqy loss was qrearer than 1 . 0  it ( 0 . 3  mi. between the current and previous crass .. 
section.  his may indicate the need tor additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer surface was set equal ra critical 
denth, the calculated water isvrface came back below critical deoth.  his indicates rnar there 
is not a valid subcrltical answer. me program defaulted to critical depth. 

POS left sta night sra  FIOW area W.P. ~ercent ~ y d r  
( i t )  ( E L )  1c is )  (sq  t t i  I L L )  con" a e p m ( t t i  

LOB 9 9 7 8 . 5 0  9 9 9 4 . 6 8  3 2 . 0 3  8.90 10.57 8.21 0.92 
2 Chan 9 9 9 4 . 6 8  9 9 9 6 . 7 8  29.08 4.52 2.19 7 . 4 5  2 . 1 5  

Chan 9 9 9 6 . 7 8  9 9 9 8 . 8 9  1 1 . 2 8  5.81 2.19 11.35 2 . 7 6  
i Chan 9 9 9 8 . 8 9  10000.99 60.00 6 . 9 4  2.17 15.39 3 . 3 0  

m a n  10000.99 10001.04 51.53 6 . 5 8  2.13 1 4 . 2 4  3.13 
5 Chan 10003.09 10005.19 4 5 . 6 8  5 . 8 6  2.13 11.71 2 . 7 8  

Chan 10005.19 10007.30 36.61 5.13 2.13 9 . 4 0  2 . 4 4  
8 Chan 10007.30 10009.40 28.39 4 .40  2.13 7.28 2 . 0 9  
9 ROB 10009.40 10025.46 5 8 . 3 6  16.09 16.36 1 4 . 9 6  1.03 

$ , ' ~ L T  "3 ,.+ -!.st.:, - . . , .  > L - t..: 93, :< c%'.% :.. - > c . : : >  t . ~  ;-. f eJ 8 .  c . ~ ,  ! I I 'I .- , . , . . a  a .  f r I . :  . . _ I . . . , . i  l _ i .  1 1 L 7 

I ." , .  I . ,  . , . . - ,  .:. 1 I I .. I I .  ? .  :..I I - I . - I . i  .->s 
wanling: 

warning: 

warning: 

CROSS SECTION 

RIVER: XZ 
REFICH: Reach 1 RS: 0.211 

Lhe current and previous cross 

Bank Sra: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9991.9910021.71 200.87 1 6 7 . 8 5  144.07 .I 3 

CROSS SECTION OUTPUT Profile #protile 1 

E.D.  lev i f t i  2247.44 ~ ~ e m e n r  ~ e i t  08 channel ~ i g n r  OB 
"el wead (it1 0.51 W t .  n-Val. 0.055 0 .050  0 . 0 6 0  
W . S .  =lev (it) 2 2 4 6 . 8 0  neath =en. l f r i  200.8" 167.86 144.07  

crit W . S .  t i t i  2 2 4 6 . 7 8  F ~ O W  ~ r e a  (sq  f t i  11.64 1 2 . 2 4  2 . 4 7  
E.D. slope l i i l f t )  0.028908 area tsq f r i  1 1 . 6 4  5 2 . 2 4  2 . 4 7  
o  oral ( c i s )  390.00 slow ( c f a i  34.15 3 4 9 . 1 8  6.67 
TOP Width l f t l  61.20 TOP Width IfLi 22.77 3 1 . 7 2  4 . 7 1  

"el ~0te . l  l f i l s i  5.88 aug. Vel. IfLls) 2.91 6 . 6 8  2 . 7 0  
Max Chl DpLh I i L i  2 . 7 5  Hydr Depth  (fLi 0 . 5 1  1.55 0.53  
Con". T o t a l  l c i a )  2 2 9 3 . 8  Conv (cfs) 200.9 2 0 5 3 . 7  3 9 . 2  
~ength Wtd. l i t )  1 6 5 . 2 8  Werred~er. l f t i  22 .81  1 4 . 3 1  4 . 8 2  
 in ch EL ( f t i  2 2 4 4 . 0 5  shear ( l i l l sq  f r i  0 . 9 2  2 . 7 5  0 .93  
Alpha 1 . 1 8  Stream Power llD/FL mi 2 . 7 0  1 8 . 3 6  2 . 5 0  
FZCLn LOSS l f i l  4 . 2 4  Cum Volume ( ac r e -€ t i  0 .46  1.21 0 . 3 2  
C & E Loss ( f t i  0 . 0 0  Cum Sii tacresi 0 .49  0.47 0.41 

warning: The energy lose was greater khan 1.0 i r  10.3 mi. between Lhe current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev IfLi 2 2 4 7 . 5 2  Element Left 08 Channel Right 08 
vel xead I ~ L )  0 . 6 2  ~ r .  n ~ v a l .  0.055 0 .050  
W.S.  lev i f t i  2246.90 =each  en. ifri 200.87 167.86 1 4 4 . 0 7  . . 
CriL W.S.  IfL) 
E.G. Slope ( f L / f t )  
O Total (Cf.1 
Top Width t f t i  
vel ~oial 1rr1si 
Max C h l  Dpth I f t i  

. . 
2 2 4 6 . 8 1  F l a w  area tsq f t )  

0 . 0 2 5 9 4 4  lire= ( s q  f t i  
290.00 Flow ( C i s 1  
0 . 7  Top Width t i t i  

6 . 2 0  Iivg "el. t i t l e i  
2.81 Hydr. Depth t i t i  

FDS <j'Clinc Creek Tributaries, 
FCD 2005C024, Work Assignment 2 
JE Fuller/Hydmlo~y & Ceomorphology, Inc. 



Con". Total lc fs l  
Length WLd. IfLI 
Min Ch E l  I f L l  
Alpha 
Prcrn ~ o s s  I ~ L I  
C h E Loss (fL1 

Con". lc fs i  
Wetted Per.  l f t !  
Shear IIbIsq fti 
Stream Power i I h I f t  s l  
cum Volume lacre-fL1 
cum SA lacreel 

warninn; w he cronn aection had to be extended verticallv durinm the oritioal denti, calculations 
warning:  he energy lono wan greater than 1.0 ft (0.3 m i .  between the current  and previous cross 

aecrion.  hie may indicate me need for additional crose sectione. 
warning: m e  parabolic search metnod failed LO converge on critical depth.  he program will rry the 

cross section sliceleecant method t o  find critical depth. 

PO6 Left Sea RiahL SLa Flow area W.P. Percent ~ ~ a r  velocir~ 
l i t 1  lrcl lc fs l  lsq f t l  I f t i  con" aep rh i i i l  l f r l s j  

1 LO8 9960.02 9976.00 0.61 0.70 6.79 0.16 0.10 0.87 
LOB 9976.00 9991.99 3 3 . 5 4  1 0 . 9 4  16.01 B . 6 0  0 . 6 8  3.07 
Chan 
Chan 
Chan 
Chan 
man 
m a n  
Chan 
ROB 

warning: m e  energy loes was greater enan 1.0 t t  10.3 m ) .  between rhe current and previous cross 
eection. This may indicate the need for additional cross aecrions. 

profile #profile z 

POB 

LOB 
Chan 
Chan 
Chan 
Cilan 
Chan 
Chan 
Cham 

Left S t a  Right SLa 
I f t i  l f t l  
9976.00 9991.95 
9991.99 9996.81 
9996.81 10001.62 
10001.62 10006.44 
10006.44 10011.25 
10011.26 10016.08 
10016.08 10020.89 
10020.89 10025.71 

W.P. 
l i t 1  
7.83 
4 . 9 4  
4 . 9 1  
4 . 9 3  
4.87 
4.87 
4.93 
5 . 0 5  

warning:  he crose section had to be extended vertically during the critical depth calculations. 
warning:   he energy loaa waa greater than 1.0 it 10.3 m1. between t h e  current  and previous cross 

section. =his mav indicate m e  need for additional cross sectionr. 
warning: m e  parabolic seakch mernoa failed to converge on critical depth.  he program will try the 

crass section s l i ce l s ecan r  method to rind critical depth. 

CROSS SECTION 

RIVER: X Z  
R E ~ C H :  *each I RS: 0.179 

INPUT 
Description: 
starion Elevation Data 

Sra slev s r a  
4924.311 2243.43'1'132.221 

Bank eta: Left Right Lengths: Left Channel Rlght Coeif Cont r .  Expan 
9 9 9 4 1 1 1 0 0 0 7 . 4 2  121.31 116.35 161.23 .1 . 3  

CROSS SECTION OUTPUT Profile Uprofile I 

E.C. EleY I t T I  
"el Head i f t l  
W . S .  Elev (ti1 
wit W . S .  i f t i  
E.D. slope i f r l f c  
O ToLal ices)  
TOP width ( f r )  
Ye1 T o t a l  I f t le !  

Element 
WL. n-Val. 
~ e a o h   en. i f t i  
Flow area lsq f t l  
*rea 1sq t t l  
F l O W  (cia1 
Top Width i f t l  
avg. vei. I f t l ~ l  
~ y d r  Depth i f r l  
Con". Ices1 
"erred Per. i f r )  
Shear IIbIsq f t l  
Stream Power I lb i fL s) 
Cum volume ( ac r e - f t l  
cum SEI iacres)  

Left 08 Channel Right OB 
0.055 0.050 0 . 0 6 5  

124.31 116.39 161.21 
3 . 8 1  30.74 3 8 . 5 4  
3.01 30.74 3 8 . 5 4  

10.78 238.95 110.27 
5.04 1 3 . 2 3  3 5 . 6 8  
2.81 7 . 7 7  3 . 6 4  
0.76 2 . 1 2  1 . 0 8  
2 1176.9 9 2 1 . 6  
5.27 13.56 35.80 



Warnina: The enersv eouaiian could not he balanced within the eoecrfied number of iterations. The 
program ;Led-critical depth for the warer surface and continued on wirn me calcularione. 

warning: energy lass  was greater than 1 . 0  it 10.3 m i .  between m e  current and previous crosi 
section.  his ma" indicate the need for additional CTOSS sections. 

warning: nuring the standard step iterations, when the asaumee water suriace was a e t  equal to critical 
depth, the calculated warer surface came back below crirrcal depth.   his indicates that there 
is not a valid subcritical answer. m e  program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile itprofile 2 

E . O .  Elev l i t 1  
Vel Head Ifti 
W.S. Ele" l i t 1  
CriL W.S. l i t 1  
E.C. slope ~ i r / i t i  
Q Total I C t S I  

TOP widen I ~ L I  
vel  Total i i r / s l  
wax C ~ I  Dptn i i r ~  
Conv. Total l c f s l  
Length wid. 1 i r 1  
  in cn ~1 I ~ L I  
Alpha 
~ r c t n  ~ o s s  l i t )  
c e E LOSS l i t )  

2 2 4 3 . 2 8  Element 
0.71 WL. "-Val. 

2242.52 Reach Len. I L t I  
2 2 4 2 . 5 0  Flow Area I s 9  ft) 
0.025180 ~ r e a  i s q  i t )  
340.00 Flow ( c i s 1  
39.82 Top Width l i t )  

6 . 0 6  avo, Vel. I f t l s l  
3 . 0 1  ~ y a r .  oep~h i fr i  0.76 2.31 1.39 

2 4 5 7 . 7  Con". l c i s l  5 9 . 8  1561.0 8 2 2 . 9  
1 ~ 2 . 3 1  wetted per. i f r i  5 . 2 3  1 3 . 5 6  2 2 . 7 8  

2239.51 Shear 1 1 b l s q f t l  1.14 1.55 2 . 0 7  
1.32 Stream Power ( Ib l f t  s l  3.33 2 8 . 7 9  9.01 
3 . 9 4  Cum Volume l a c r e - f t )  0 .28 1 . 0 6  0.20 
0.00 Cum STI l a c r e e l  0.20 0 . 3 8  0 .20  

warning:  he energy lass was grearer than 1.0 fr 10.3 m i .  between the current and previous cross 
section. ~ n i s  may indicate the need for additional cross sections. 

Profile #profile 1 

LOB 
"ha" 
Cham 
Cham 
Chan 
Chan 

Left SCa Right S t a  
l i t 1  I f L I  
9980.22 9994.19 
9994.19 9996.08 
9 9 9 6 . 0 8  9997.97 
g447.97 9 9 9 9 . 8 6  
4494.86 10001.75 
10001.75 IOOOJ.64 

W . P .  
l i t 1  
5 . 2 7  
1.97 
1.97 
1.95 
1.91 
1.91 

velocity 
( f t / s i  
2.81 
6.39 
7.67 
8 . 8 0  
8 . 6 4  
7.99 

m a n  10003.64 10005.53 29.62 4 . 0 5  1.92 7 . 5 g  2.14 7.31 
8 m a n  10005.53 10007.42 2 2 . 8 9  3 . 4 7  1.91 1.87 1.84 6 . 5 9  

ROB 10007.42 1001'1.75 6 7 . 2 4  1 7 . 0 2  12.40 17.24 1 . 3 8  3.91 
10 ROB 10014.76 10032.11 61.08 1 6 . 3 6  12.37 16.17 1 . 3 3  3 . 8 5  
11 ROB 10032.11 10044.45 9.96 5.16 11.03 2 . 5 5  0 . 4 7  1.93 

warninq:  he enerqy equation could not be balanced within m e  svecified number of iterations. =he 
program ;Led-critical depth for the warer surface and ionrinuee on wirn m e  ca~cu~arions. 

warning:  he energy loss was grearer than 1 . 0  it 10.3 m ) ,  between the current and previous cross 
section. This mav indicate t h e  need far additional cross sections. 

warning: During the standaid step iLeraLlons. when the assumed warer surface was set equal to critical 
depm, the calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted To critical depth. 

Profile #pro£lle 2 

LOB 
Cham 
cnan 
m a n  
cnan 
m a n  

W.P. 
i f t i  
5 . 2 3  
1.97 
1.97 
1.95 
1.91 
1.91 

m a n  10003.64 10005.53 30.76 4.03 1.92 7 . 8 9  2.13 7 . 6 3  
8 m a n  10005.53 10007.42 23.71 3 . 1 5  1.91 6.09 1.81 6 . 8 8  

ROB 10007.42 lOOlS.76 71.22 1 6 . 8 9  12.40 19.24 1.37 4 . 4 5  
10 ROB 10019.76 10032.11 55.31 13.09 10.38 14.19 1.42 1.23 

Warning: The energy 1066 was grearer than 1.0 fr  10.3 m l ,  between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTlON 

RIVER: Y2 
REIICH: Reach 1 RS: 0.149 

INPrn 
oescriarion: 

FDS of Cline Creek Tn'butrcries. 
FCD i005~024, Work Assignment 2 
JE F~lleler/Hyd,nlofiy & Geumo,pholofiy. Inc 



Manning,n n Vii luen "urn- 3 
SLa n vai era n Val Sea n Val 

9872.923 , 0 6 5  9 9 8 5 . 7 9  .0510001.14 ,065 

~~~k sta: ~ = t r  Piignr ~engths: ~ e i i  channel R ~ ~ I I L  coerf conrr. 
9986.7910003.1+ 150.19 163.61 175.09 .I 

CROSS SECTION OUTPUT Profile #PIo£ile I 

E . C .  Elev l i t 1  2 2 3 9 . 2 0  Element Lett OB 
"el ~ e a d  i f r l  0 . 6 5  Wr. n-vai. 0 . 0 6 5  
W . S .  Elev i f t l  2 2 3 8 . 5 5  Reach Len,  I i L i  150.19 
crir W . S .  i fe l  2 2 3 8 . 5 5  mow area isq it1 34.60 
E . G .  Slope i f i l f t l  0.025204 area lsq fLi 3 4 . 6 0  
0 Tota l  icflii 390 .00  Plow i C i S 1  122.81 
~ o p  width ~ f t i  5 5 . 8 7  TOP ~idth I ~ Z I  35.71 
v e l  Total ( ~ T / B I  5 . 4 4  aug. "el, i t r l s )  1.63 
 ax cu ~ p ~ n  ( E L I  2 . 7 7  xydr. ~ e p t h  ( i t )  0.97 
Con". Total (cfe l  2 4 5 6 . 6  Con". ic ia l  773. B 
length W L ~ .  l f t i  150.64 wetted per .  (it1 31.76 
Mi" Ch El I f L l  2235.78 Shear  i l b l sq  it1 1 . 5 2  
Alpha 4 3  Stream Power I l b l f t  a1 5 . 4 1  
FrCLn L0.S IfLl 3 .  Cum Volume ( ac r e - f t l  0.37 
C L. E 1086 (fL1 0.02 Cum Si i  (acres1 0.37 

Expan 
. 3  

Channel 
0 .050  

163.61 
33.94 
3 3 . 9 4  

2 1 7 . 5 4  
16.31 

7 . 5 5  
2 . 0 8  

1 6 2 2 . 2  
1 6 . 6 4  
3.21 

2 4 . 3 1  
0.93 
0 . 3 3  

warning:  he energy equation could not be balanced within me specified number ai iterations.   he 
program used critical depth for the water surface and continued an with the calculations. 

warninq: The enerqy loss was qieater than 1.0 ft 10.3 mi, between the current  and previous cross -~ 
necrion. may indicate the need for additional cross sections. 

warning: ~uring the standard step irerationo, when the aeaumed water surface wae set equal to critical 
depm, the calculated water ourface came back belaw critical depth.  his indicates that there 

a subcri~icel anewer. a he program defaulted to critical depth 

CROSS SECTTON OUTPUT Profile #profile 2 

E . D .  EleY ifL1 
"el Head ifL1 
W.S. =lev ( f t i  
crir W . S .  ( f t i  
E.G. $lone IfL/fL) 
o m e a l  i c i e i  
TOP Width IfLl 
"el Total IfLIsl 
Man C h l  Dprh IfLi 
Conv. Total icinl 
~ e n g ~ h  Wtd. i f t i  
 in ch EI l f r i  

Element 
we, n-val. 
 each =en. i f r l  
m o w  area isq it1 
Area 1eq f t i  
Flow (cis1 
Top Width ifkl 
aug. "el. i t r l s r  
Hydr. Depth i f t l  
Con", i c t a )  
Wetted P e r ,  i f t i  
shear i l b l sq  it1 
Stream Power i lbI fL el 
cum "Olume Iacre-fLI 
cum S l i  (acres) 

warning:  he energy e q u a ~ i o n  could nor be balanced within me specified numher of iterations. The 
oroaram selected the water surface that had the leaer amount of error between camnured and -~ ~ ~~ 

assumed va1ueo. 
~arning: cross seorion had to be extended vertically during the orirical depth calculations. 
Warning: The energy losn was greater than 1.0 f c  10.3 m i .  between the current and previous cross 

section. This may indicate the need for additional CrOBB SeCLions. 
warning: ~uring the standard step iterations. when the aasurned water surface  wae set ermal ra critical 

depth, the calculated water surface came back below cririoa~ depth. =his indicates that there 
i a  nor a valid subcritical answer. s he program defaulted LO critical depth. 

warning: ~ i i e  parabolic search metnod failed to converge on cri~ical depth.   he program will try me 
crams section slicelsecant method to find critical depth. 

Profile #profile 1 

PO* =eft ~ r a  ~ignr S L ~  n o w  ~ r e a  W.P. percent ~ y d r  velocity 
i f i )  i f t l  lc fs i  lsq it1 I f t i  con" Deprhltr) i t r l a i  

LOB 4 4 4 1 . 2 4  9961.02 1 6 . 4 9  6 . 6 7  12.98 1.72 0 . 5 2  2.17 

2 LOB 4961.02 9986.79 108.35 27.93 2 2 . 7 9  27.79 1.23 3.88 
3 ~ h a n  9986.79 9989.13 25.31 3.88 2.34 6.49 1.66 6.53 

Chan 9989.13 9 9 9 1 . 4 6  2 7 . 4 8  1 . 0 7  2 . 3 4  7.05 1.74 6 . 7 5  

Chan 9 9 9 1 . 4 5  9993.80 10.34 4 . 3 3  2 . 3 4  7 . 7 8  1.85 7.01 
6 Chan 9993.80 9996.13 37.31 4 . 9 1  2.31 9.57 2.10 7.61 

m a n  9996.13 9998.47 4 5 . 4 1  5 . 5 2  2.31 11.64 2.36 8 . 2 3  
8 Chan 9998.47 10000.80 5 4 . 1 4  6.15 2.37 11.88 2.53 8.80 
9 cnan 10000.80 1oo03.11 3 7 . 5 2  5 . 0 8  2 . 5 5  3.62 2.18 7.38 

10 ROB 10003.14 10008.37 9.61 3.17 4 . 1 6  2 . 4 6  0.83 3 . 0 3  

Warning: The energy equation could not be balanced within the speoified number of iterations. The 
~ s e d  critical depth for m e  water surface and continued on with the calculations. 

~arning: m e  energy loso was greater than 1 . 0  ft (0.3 mi. hetween the current and previoua croee 
section.  his may indioate m e  need for additional cross seotions. 

warning: ~uring the standard step iterations. when the assumed water aurface was ne t  equal to critical 
depth, the ~ ~ l ~ ~ i a t e d  water surface  came back below critical depth. Tnir indicatee that there 
is noL a valld subcritical answer. The program defaul ted  to criiical depth. 

Pan Left SLa Right Sta Flow area W.P. percent Hydr VelociLy 
i f i l  i f r l  ic fs i  isq f t i  i f r i  con" ~ e p m i i r l  l f t l ~ i  

LOB 9 9 6 4 . 0 2  9 9 8 6 . 7 9  107.84 21.86 19.80 2 7 . 6 5  1.32 4 . 3 4  
m a n  9 9 8 6 . 7 9  9989.13 26.89 3 . 9 5  2 . 3 4  6 . 8 9  1.64 6.80 

1 m a n  9989.13 9 9 9 1 . 4 6  29.15 4 . 1 5  2.34 1 . 1 7  1.78 7.02 

I ;DS of Cline Creek Tribufc,rie.s, 
FCD 2005C024, Work Assignment 2 
JE Fuller/Hyrl,nlo~y & Geomorpholu~y, Inc. 322 



warning: € he energy equation could not he balanced within the specified number of iterations. i he 
program selected the warer surface that had the least amount of error hetween computed and 
assumed values. 

warning: m e  crass section had to be extended vertically during m e  critical depth calculations. 
Warning: The energy lass was greater than 1.0 it 1 0 . 3  m l .  hetween the current and previous cross 

section. ~ n i s  me" indicate m e  need for additional cross sections. 
warning; auring the arandard srep irerarrons, when the assumed warer surface was s e t  equal to critical 

depm, the calculated warer sureace came back below crltlce.1 degth. mil; indicates rnar there 
is nor a valid subcritical answer. m e  oroilram defaulted to critical d e ~ t h .  

warning: m e  parabolic search metilad failed to on critical depth. m e  Gogram w i l l  rw the 
cross section slicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: XZ 
REIICH: Reach I RS: 0.118 

Manningle n Values nu,"= 3 
sea n "a1 sta  n "a1 sra n "a1 

9 9 2 1 . 1 0 8  , 0 6 5  9992.88 .0510011.06 0 6 5  

~ a n k  sta;   eft night ~engths: Left channel ~ight coeii conrr. ~xpan. 
9992.8810011.06 208.67 186.94 171.89 1 .3  

CROSS SECTION WTPUT Profile %profile 1 

E.D. Elev I f L l  2235.06 Element Left OB Channel Rlght 08 
"el ~ e a d  ( £ t i  0.60 WT. n-Val.  0 . 0 6 5  0 . 0 5 0  0 . 0 6 5  
W.S.  lev l f t i  2 2 3 4 . 4 5  =each =en. [ f r i  208.67 186.94 171.89 
CriL W.S. i f L l  2214.45 Flow Area (sq f t l  31 .08  46.40 4.70 
E.G. Slope I f L I f t l  0.015913 area 1 6 4  F L I  31.08 46.40 4.70 
Q Total I C I S I  190.00 Flow I C f s I  6 1 . 8 6  316.95 8.19 
Top Width I f L l  82.49 Top Width l f t l  50.27 18.18 14.04 
vel ~oial I ~ L I ~ I  4.75 avg. vex. i r r i s ~  2 . 0 4  5 . 8 3  1.74 
 ax chi D D L ~  I ~ T I  3.80 ~ y d r  ~ e p r n  ( f r )  0 . 6 2  1 . 5 5  0 . 3 3  
Conv. Total f c f s l  3091.5 Con", i c t s l  514.1 2512.5 64.9 
~ e n g r n  W L ~ .  l f t l  187.80 wetted per. ifrl 50.48 18.86 14.19 
Min Ch El I t t i  2 2 3 0 . 6 5  Shear I l b l s g  f t l  0 . 6 1  2 . 4 4  0.33 
A l a h a  1.72 Stream Power ilb/fL s i  1.28 1 6 . 1 0  (1.5-1 . . 
F ~ C L ~  LOBS i f r i  3.10 cum volume ( a c r e - ~ L I  0.26 0 . 7 8  0.16 
C h E Lo88 l f t )  0.01 Cum SA l a c r e s l  0 . 2 2  0 . 2 6  0.24 

warning:  he energy equation could not he balanced within the specified number of iterations. m e  
program used critical depth for the warer surface and continued on with the calcularion6. 

warning: Divided flaw computed tor this cross~secrion. 
warning: =he energy loss was greater than 1.0 it 1 0 . 3  m l .  herween the current and previous cross 

section. =his may indicate the need f o r  additional cross sections. 
warning: nuring the standard srep iterations, when the aisumed wilrer suriace was set equal to critical 

depm, me calculated water surface came beck below critical depth. =his indicates char there 
1 s  not a valid subcritical answer. s he program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile Kpmfile 2 

E.G. Elev i f t i  
"el Head Ifti 
W.S. Elev i i L l  
crit W.S. I f L i  
E.D. Slope l f t l f t l  
Q Total I C F S I  
Top Width l i t 1  
"el Total I f t l s l  
M ~ X  cnl Dprn rrri 
Can". Total ( c f a l  
~engrn Wrd. ( f r l  
Mi" Ch El i f t i  
Alpha 
FrCLn Lo66 l f t l  
C h E LOSE l i t 1  

2235.40 Element 
0.92 W C .  "-Val. 

2 2 1 4 . 4 8  Reach Len. I f L l  
2234.48 Flow Area l s q  i t 1  

0 . 0 2 0 9 7 2  area l s q  f L l  
390.00 Flow ( C f s l  
33.00 Ton Width I f L I  

2693.1 Conv icfsi 

Left OB Channel Right 08 
0 . 0 6 5  0 .050  0.065 

2 0 8 . 6 7  185.94 171.89 
4.74 46.81 4.12 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used crikical depth for the warer surface and continued on with the calcularions. 

FDS oj'Cline Creek Tribufuries, 
FCD 2005C024, Work Ar.~ignmenf 2 
JE Fuller/Hydrology & Geomo,phology, Inc. 



warning: The cross seotion hiid to he extended vertically during the criLioal depth calcularione. 
Warninu: The enerov loss was sreater than 1.0 EL 10.3 mi. herween Lhe current and Previous croao -. 

section.  his may indioare the need for additional cross secriona. 
warning: ~uring the standard step iterations, when the assumed water nurface was s e t  equal to critical 

depth, the calculated warer surface came back below crrtical depth. ~ h i n  indioates that there 
is nor a subcritical answer. s he program defaulted to critical depth. 

warning: m e  aearch method failed to converge an oiirical depth.  he program will try the 
crosa secrlon o~icelsecanr mernoa to rind critical depth. 

 PO^ ~ e i i  s t a  night sra PIOW area W.P. percent xydr velocity 
lft1 Ifti Icisl lsq it1 lftl Con" DepLhlfLi 1ftI.i 

1 LOB 9440.26 9 9 5 3 . 4 2  10.27 5.66 10.85 2.61 0.52 1.82 
2 LOB 4913.42 9 9 6 6 . 1 7  2 6 . 5 1  10.81 13.16 5.81 0.82 2.46 
3 LOB 9966.57 9'179.73 18.05 8 . 1 7  13.16 4 . 6 3  0 . 6 5  2.11 

LOB 9979.73 9 9 9 2 . 8 8  9 . 9 6  6 . 0 3  1 1 . 3 2  2 . 5 5  0 . 4 6  1.55 

Chan 9 9 9 2 . 8 8  9 9 9 5 . 4 8  2 0 . 7 1  4 . 2 7  2 . 7 2  5 . 3 3  1.64 d .85  
6 Chan 9995.48 9998.07 40.65 6.39 2.72 10.112 2 . 4 5  6.16 

m a n  9998.07 10000.67 65.06 8 . 4 7  2 . 7 2  16.68 3.26 7.68 
8 Chan 10000.67 10003.27 76.3'1 9 . 2 8  2.69 19.59 3.57 8.23 
9 Chan 10001.27 10005.87 55.40 7.64 2 . 6 8  14.21 2 . 9 4  7.25 
10 Chan 10005.87 10008.16 36.71 5 . 9 1  2 . 6 7  9.41 2.30 6.15 
I1 ~ h a n  1 0 0 0 8 . 4 6  10011.06 21.97 4 . 3 B  2 . 6 7  1.63 1.59 5 . 0 2  
1 2  ROB 10011.05 10023 .41  8 . 0 1  1.34 8 . 4 4  2.06 0 . 5 2  1.85 
11 ROB 1 0 0 2 3 . 4 5  10035.83 
I6 ROB 10035.83 10048.22 0.12 0 . 2 5  3 . 5 4  0.01 0.07 0.44 
15 ROB 10048.22 10060.60 0.041 0.11 2 . 2 2  0.01 0.05 0 . 3 8  

warning: The energy equation could not be balanced within the specified numner of iierationii. The 
used depth for ehe water surface and continued on with the ca~cu~ationn. 

Warning: Divided flow computed for Lhio croso-eeotion. 
warning: The energy 1066 Was greater t h a n  1.0 f L  10.3 mi. herween me current and previous crass 

section. This may indicate the need for additional croee BeCtionG. 
warning: ouring the standard ntep i~erationn, when the assumed warer surface was set equal to critical 

deprh, the caloulated water surface came back below critical depth. This indicates that  there 
rs not a valid suboritical answer. The program defaulted Lo critical depth. 

P o s  left SLa Right Sta Flow area W.P. Percent Hydr VeloCiLy 
Ifti lfrl (ofsi 1aq ~ L I  lfti con" aepmiirl iftlsi 

LOB 9979.73 9992.88 9.25 4 . 7 4  10.49 2.37 0.48 1.95 
2 Cham 9992.88 9 9 9 5 . 4 8  24 .41  4 . 3 3  2 . 7 2  6 . 2 6  1.67 5 . 5 4  
3 Cllan 9 9 9 5 . 4 8  9 9 9 8 . 0 7  4 7 . 4 2  6 . 4 5  2 . 7 2  12.16 2 . 4 8  7.36 

9998.07 10000.67 75.51 8.53 2.72 1 4 . 3 4  3 . 2 8  8 . 8 7  

Warning: 

warning: 
Warning: 

warning: 

warning: 

The enerilv eauarian could not be balanced within the soeciiied nulnber of iterations. The 

crosi section slice~eecani metnod to rind critical depth. 

CROSS SECTION 

RIVER: XZ 
REACH: Reach 1 RS: 0.083 

INPUT 
Description: 
Station Elevation Data "urn- 42 

ST*  Elev SLa Elev SLa Elev SLa Elev SLa Elev 

m n k  sta:  ~ ~ t r  nignr ~engehs: l e f t  channel Right coeff contr. Expan 
9993.7910011.72 183.01 192.89 199.82 .I . 3  

CROSS SECTION OUTPUT Profile #profile I 

E.G. Elev lit1 2210.12 Element 
"el Head lfii 0 . 5 9  W t . n ~ V a l  

FDS <$Cline Creek Triburaries, 
FCl> 2005CO24, Work Assignmen! 2 
JE F~rller/Hydrology 61 Ceomoq~hol~lgy, inc. 

Left 08 channel ~ i g h ~  OB 
0.065 0.050 0.060 



W.S.  Eiev IfT1 
CriL W . S .  l f t i  
E.C. slope ( f t / f r i  
O Total lc fs i  
TOP width ( i r i  
"el Total l f t / s i  
M ~ X  cnl Doin I ~ L I  
con". TOLL 
length W L ~ .  ( i t )  
 in cn XI i i t i  
alpha 
FrCLn LOSS l i t 1  

Reach L e n .  l i t )  
Flow A r e a  lsq it1 
area lsq i t )  
Flow l C i 6 i  
Top WldLh I f t i  
livg. "el. i i r / s i  
Hydr. Depth ! f t l  
Con". (c is1  
Wetted Pel. ! f t l  
Shear l Ib /sq  f t i  
srream power f i b / f t  el 
cum Volume l a c r e - f t l  
cum S l i  lacreal 

warning: m e  energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the warer suriace and continued an with the calculations. 

warning: Tne energy lass was grearer than 1 .0  it 10.3 mi. herween the current and previous cross 
section.  his may indicate the need far additional cross sections. 

warnmg: ~uring the standard step iterations, when the assumed water surface was set equal LO critical 
deoth, the calculated warer surface came back below critical death. This indicate8 that there . . 
is nor a Val 

CROSS SECTION OUTPUT 

E.D. =lev i f r i  
V e l  Head l i t 1  
W.S. %lev (it! 
crit W . S .  i f t i  
E.G. slope l i r / i t i  
O Total 1Cf.l 
Top Width IfLi 
"el Total 1 i t / s i  
Max Chl Dpih l f i l  
Con". Total i c i o ,  

id subcritical answer. me program 

Profile itprofile 2 

2230.10 Element 
0.70 Wt. "-Val. 

2229.41 Reach Len.  I f t i  
2229.41 Flow Area lay it1 

0.017~09 ~ r e a  164 it1 
390.00 Flow lc is i  
50.06 TOD width l i t !  

5 . 6 7  iivg. " e l .  i i r / s i  
3.99 ~ y d r .  Depth i r t i  

2 9 4 7 . 4  Con", ,cis1 

defaulted t o  critical depth 

L ~ ~ ~ L ~  W L ~ .  i f t i  192.66 wetred per. l i t )  6.00 18.85 2 6 . 5 8  
win cn EI i r t i  2 2 2 5 . 4 2  shear 11b/sq i i i  0 . 5 3  2 . 6 9  0 . 8 0  
alpha 1.40 stream cower l l b / i r  s1 1 . 0 0  19 .28  2.14 

FI-CLO LOSS l i t 1  2.80 cum volume ( a c r e ~ i r i  0.17 0.54 0.08 
C 61 E Lo66 IfLi 0 . 0 2  Cum SA (acres1 0 . 0 8  0.19 0 . 0 7  

warning:  he energy equation could nor be balanced within the specified number of iierarians. i he 
program used critical depth f o r  the water surface and continued on with the calculations. 

warning:  he energy loss was greater than 1.0 ft (0 .3  m ] .  between me current  and previous crass 
section.  his mav indicate the need for additional crass sections. 

warning: ~uring the standard step iterations, when  he assumed water surface was set equal to critical 
depth, the caicuiated warer surface came back below critical depm.  his indicates that there 
is not a valid subcritical answer. m e  program defaulted to critical depth. 

POS Left SLB Right SLa Flow area W.P. Percent Hydr ~elocity 
l i t )  l i t )  I C E = )  1s.2 f t i  l f t i  can" ~ e p t h l i t i  i i t / s )  

1 LOB 9971.87 9 9 9 3 . 7 9  5 . 8 4  3.09 5.15 1.50 0.51 1.89 
Cham 9 9 9 3 . 7 9  9 9 9 5 . 3 5  ZP.01 4 . 6 3  2 . 8 0  5.16 1.81 5.18 

3 m a n  9 9 9 5 . 3 5  9998.91 5 4 . 0 7  7 . 5 4  2 . 8 0  13.86 2 . 9 4  7.17 

m a n  10006.50 10009.16 3 2 . 7 5  5 . 4 4  2 . 6 4  8 .40  2 . 1 1  6.02 
8 m a n  10009.16 10011.72 18.58 3 . 8 7  2 . 6 3  b.76 1.51 4 . 8 0  
9 ROB 10011.72 10032.44 4 5 . 4 4  17.95 2 0 . 7 4  11.65 0 . 8 7  2 . 5 3  
10 ROB 1 0 0 3 2 . 4 4  10053.17 4 . 0 2  3.81 16.31 1.03 0.23 1.06 

warning:  he energy errnation could nor be balanced within the specified number of iterations.  he 
program used critical depth far the warer surface and continued on with the calculations. 

warning:  he energy loss was greater than 1.0 ft (0.3 m i .  between the current and prevrous cross 
section. This m a y  indicate me need tor additional crass secrionn. 

warning: ~uring the standard step iterations, when the assumed warer suriace was s e t  equal t o  crrtical 
depth, the calculated warer surface came back helow critical depth.  his indicates that there 
is nor a valid subcritical answer. m e  program defaulted to critical depth. 

POS ~ e f r  s t a  eight ~ r a  mow ~ r e a  W.P. percent xydr velocity 
! f t l  I f t i  1cf.i 169 i t )  1s t )  Conv DepthlfLl lfL/s! 

LOB 9973.87 9991.79 5 . 5 0  2.93 6.00 1.41 0.50 1.88 
Chan 9993.79 9996.35 2 3 . 6 3  4 . 5 5  2 . 8 0  6 . 0 6  1.78 5.18 

3 Chan 9946.35 9998.91 5 3 . 7 5  7.47 2 . 8 0  13.78 2 . 9 2  7 . 2 0  
Chan 9 9 9 8 . 9 1  10001.47 8 4 . 7 1  9 . 6 8  2.71 2 1 . 7 2  3.78 8 . 7 5  
cnan 
Chan 
Chan 
m a n  
ROB 
ROB 

warning: The energy equiition could not be balanced Withi" Lhe specified number of iterations. The 
program used critical depth for the wiirer surface and continued on with the ca~cu~ations. 

Warning: The energy loss was greater taan 1.0 f L  10.1 mi. between t h e  current  and previous cross 
section. ~ h i a  may indicate the need for additional cross sections. 

warning: During the etandard step iterations, when the assumed warer surface was s e t  equal to critical 
depth, m e  calculated warer surface came back belaw critical depth. ~ h r s  insicares tnar rnere 

FDS <,f Cline Crcck Tributaries, 
FCD 200.5C024, Work Assignnlcnt 2 
JE Fuiler/Hydrol~~~y & Geomurphoiogy, Irrc 



Y
 

rn
a

a
G

n
d

r 
a

a
 

il 
w 

,,r
.o

*
m

*
 

s
 m
 

Y 
.* 

r
n

6
W

W
4

.
.

 .
*

 
4
 

u
*
 

. 
.
m
m
4
u
 

"'"? 
2: 

? 
u
,
"
 

0
4

m
4

e
o

 
-
0
 

m
m

r
n

a
o

o
 

* 
m
.
 * 

- u 
m
m
m
o
o
+
 
;
 5 

.:z 
2 

-- 
u
4
 

-
u

r
n

-
 

,
 

m
w

w
u

 
-- 

:8>2:"::C
 

9
4

0
 

D 
S 

- 
-

-
Y

 
-,-o

w
- 

U
Y

 
u
 

-
.

d
m

.
.

 
.
*
*
a
 

4
-

L
C

 - 
0
 

$
z

$
$

2
m

z
z

s
--ti 

X
E

 
"

Y
d

"
C

*
.

'
.

 
a

>
q

 
i

n
 

m
m

c
"*m

*.,m
 

,
 

8 
c
 

..>
 

N
N
N
N
N
N
 

u., 
I
 

-
W

-
-

 
w

-
-

r
*

 
- 

m
 

E 
" 

a
.

 
N
N
N
N
N
N
 
c
 

a
 

0
-

 
*

*
*

 
9, 

P 
>

->
 

.:2,,::2, 
f

f
 

. 
C

 
" 

C
 

"L
"?

";z
s

,g
l" 

0
0
 

" 
t: 

""" 
8 

2
2

 
.g;5":122 

-
;:: 9

" 
,
 ~

o
L
d
~
"
,
m
~
d
o
s
 

<
A
?
 

.2 
A
 

.... 
.d

o
 

.
.

 
E

r
n

?
 

Y1 
U
Z
W
"
 

.
"

"
a

s
m

 
.

.
 

m
 

e
z
 

P
U

.
4

 
.

-
m

m
 

+
 

m
 

*
4
G
2
G
g
n
d
x
:
?
G
c
t
!
'
a
 

"" 
'
0
"
 

"
"

"
4

"
"

 
' 

" 
'
 

" 
" .

*
.

 
"

"
"

"
a

^
"

"
 

2: 
g

E
Q

 :"E
gg 

5 
2
 "
 :

>
W

)
I
U

Y
"

C
,
r

"
'
Z

d
L

U
 

U
 

b
e

 
*

O
m

 
m
a
p
4
4
4
 
I
 
n
 

m
 

u
 

c
 

m 
rn 

:
 & 

a
 
.
"
 

a
 

rn 
m

e
n

 
d

o
,

 
4
 
0
 

m
u

 4
 

.a " >
 

w 
a
 

-
m

u
 

m 
0. 

2 :
-
 

a 
0
 

G
 

*
u
 
a
 

YU0 
G

A
G

 
0
 a
 a

 
a
 

"
a

 u
 

G
 

0
 u
 
0
 

%.a 
3
 .a 

S
U
"
U
 

-
4
 " 

u
o

m
u

 
s

0
s

.
S

 
a
 

,2 

2
u

c
m

 
0
0
0
0
 

-
w

 
n
 

N
 

3
 
0
 

h
a
"
 

-
0

-
d

 
",a 

a 
2

"
 .g

 
22Z

.Z
 

> r
 

-r
 

+
 

m
 m

 
0
 0

 
.m

 
a

n
-

 
"" 

u 
s

.-
o

 
0
 

a
m

w
w

 
)
. E

 
*
.
*
-
a
 

:
 z; 

P 
0
s
 

G
 

OE:, 
N
 

E
 

w
;r: 

*
.
a
s
s
 

"2 
0: 

* 
"

*
Y

O
 
-
i
 

u
 

a
*
 

u
 

m
 

u
rn

 
n

.
a

u
 :
 

>
?
a
4
 

- 
r
o
 

rY 
."" . 
~

-
3

s
-

 
4
 

"
m

a
)

.
 

.* 
Z
C
3
"
 

1
 

.
E

 
e 

a
,
,
-

*
 

n
 

" u
 
0

.
-
 

G
U

.4
.C

 

$gk* 
;
 

;:gg 
"
0
 0
.
-
 

0,- 
0
"
 

E
A

c
; ; 

.
.
.
.
 

" 
;
 

.A
 
c
 

c 
2

;
 3 

Z
%

 
u

 

- ,, 
-- 

". 
-
u

r
n

-
 

,
 

m
w

w
u

 
-- 

- 
..-s 

..,-u".- 
,,u 

~
-

s
~

w
-

s
3

2
 --

u
 

".w
 

u
u

w
u

-
a

w
-

:
 

u, 
-- 

-=
-- 

w
-

-
u

d
 

.- 
- 

a
"
 

-
a
-
 

u
r
n

 

L
.'"B

;z
2

g
S

: 
jb

 
*
a
d
 

w
m
w
s
m
a
4
a
r
 
r
r
 

u
=
e
u
 .

U
U

d
C

r
n

 
>
m
 

&
S

 
*:i:G8,dx,,,,,4 

a
 

.
&

.
 

O
"

,
~

O
r

n
.

4
d

U
 

W
>

>
U

Y
O

E
.

>
I

"
4

2
4

V
Y

 

c
 

a
 

u
 

s
 

m
 

-
8

 
rn ."

 
m

a
 

",ern 
A

0
3

 

.A
 

0
 

m
 

,A 
.4

 

.A
 
0
 > 

m
 

w 
-

m
u

 0. 

u
 

m
 

c
 m

a
 

-
0

-
 

z
M

 * 
Y

U
U

 
c.. 

a
 . 

0
 a

m
 m
 

" c
 w 

a
 

.0 
5

4
 

"
3
-
"
U
 

a
+
 

n
 

!+
-",a

 
u
o
c
 m

 
8

"". 
6

8
5

5
 

a". 
w 

L. 
3

"
 

2
2

%
- 

a
:"

2
 .
a

 
m

 
",-~

4
 

.
a
<
 E

S
 

.5,",< 
a

 0
 
.
a

 
u
o
m
 

a, 
a
-
 

U
"
 - 

c... 
u
 
0
 

a
 0
 w

 - 
$
2
 q 

c
 >

+
 "2 

0
6

 
e
 

u
 e c

 e 
"2 

e
m

c
z

 
ti 

a
.4

-
s

 
"2 
a
 

4
 

M
W

 M
 n

 
u

 
m

u
 

;; 
rn 

u
*

 
-

-
d

o
 

rn
 3
 

2
4

 E; 
- e c

 
0
 

" rn.5 
.9 

c
 

m
 

.:c. 
. = 

3
 n

 
i-

 .-* :
 

"" 
E
 

S
i
$

 
U

M
m

U
 

".,., 
Z

G
U

 
c
 
22 .. 

8
 

2
8

>
+

 - ~
$

2
 

a
h
"
 

p
m
b
;
 .: 

%
?Z

 
o
r
c
o
 
u
 r

w
p

 
"
0
 m

-
A

 
e 
u
g
s
 

m
c

.a
u

 
a
 

s
 
.
c
a
 

.,em 
- .2

g
s 

.
.
.
.
 

q g:? 
F - 

3
-
z

 
.A

 
.A

 
c
 

c 
8 W

Q
Z
 

M
 

" 
g 

g 
* z

g
g

 



POS ~ e f r  sra night s t a  n o w  ~ r e a  W.P. percent "ydr velocity 
!Fti (it) (cfs l  (sq Er) ! € t i  con" aeprhiir) (rr/si 

LOB 9972.10 4981.49 58.07 13.43 1 3 . 3 7  1 4 . 8 4  1.02 4.32 
Chan 9 9 8 5 . 4 9  9 9 8 8 . 6 9  11.43 5 . 4 1  1.21 8 . 0 6  1.70 5 . 7 9  
Chan 9 9 8 8 . 6 9  9 9 9 1 . 9 0  19.06 6.18 3.31 10.01 1.41 6 . 3 2  
Cham 9'1W.90 9995.10 4 7 . 3 5  6 . 9 4  3 . 2 1  12.141 2.17 6 . 8 2  
m a n  9995.10 9998.30 14.81 7 . 5 7  3.21 14.05 2.36 7 . 2 4  

5 m a n  9998.30 lOOOl.50 5 6 . 6 5  7.72 3.20 14.53 2 . 4 1  7.34 
Chan 10001.50 10004.71 12.82 7 . 4 2  3.22 13.54 2.32 7.11 

8 Cham 10004.71 10007.91 37.51 6 . 0 5  3 . 2 2  9 . 6 2  1.84 6.20 
9 ROB 10007.91 10018.87 12.29 3 . 1 8  3 . 4 8  3.15 1.52 3.87 

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater khan 1.4.  his may indicate the need for additional cross sections. 

warnino:  he enerav lass was sreaier than 1.0 it 1 0 . 3  m i .  between the current and ~revious cross .. 
section.  his $nay indicate the need for additional cross secrians 

CROSS SECTION 

RIVER: XZ 
REXCH: Reach 1 RS: 0.014 

Description: 
Station EleYaLion Data "urn= 17 

Bank Sea: Lett nlghr Lengths: Left Channel Right Coefi ConLr.  Expan 
9 9 8 7 . 1 7  10014.5 .1 3 

CROSS SECTION OUTPUT Profile #profile I 

E . O .  =lev let) 2 2 2 2 . 2 5  Element ~ e f r  OB channel ~ i g h ~  OB 
"el ~ e a d  i f t i  0 . 8 8  w r , n - v a l .  0 . 0 6 5  0 . 0 5 0  0 . 0 6 5  
w.s. ~le"'lt;r 
crir W.S. (fr) 
X.G. slope i i r ~ i r :  
o Total (cis) 
TOP Width i f r )  
"el ro ta1 ift/s) 
 ax C ~ I  Dptn !it) 
Con". Total (cis) 
Length WLd, lit) 
win cn EI i r t )  
Alpha 
PICL" LOSS !it) 
C h E Lo99 !it) 

2221.37 Reach  en. (it) 
2221.37 Flow krea !sq it) 

0.028606 Area isq fL) 
390.00 Flow ! C f s l  
34.77 Top Width !it) 
7.30 Avg. "el, !fT/a) 
3 .  Hydr. Depth !it) 

2305.9 Con" (cis) 
9 2 . 4 5  Wetted per. !it) 

2218.19 Shear !lb/sq it) 
1.05 St ream power ilblft sl 

warning;  he energy equation could nor be balanced within the specified number of irerarions. i he 
program selected m e  water surface rnar had m e  least amount of error between computed and 
assumed values. 

Warning: The energy lass was greater than 1.0 it 10.3 m l .  between the current and previous cross 
E ~ C L ~ O ~ .   his may indicate the need far additional cross sec~lons. 

warning; ourlng the standard step iterations. when the assumed warer surface was s e t  equal to critical 
depm, the caicu~ared water surface came back below critical depth, m i s  indicates that there 
is nor a valid subcritical answer, m e  program defaulted to critical depth.  

CROSS SECTION OUTPUT Profile #profile 2 

E.O. Elev ( € t i  
"el Head !Fri 
W.S. Elev ( f L 1  
Crib W.S. ( f L 1  
E.C. Slope ! f L / f t l  
O Total (CfG) 
TO,, Width ! i t 1  
uei Total  !Er/ri 
wax Chl Dprh (ft) 
Con" Total i"f.5) 

2 2 2 2 . 2 4  Element 
O R 4  W t .  n-Val 

2 2 2 1 . 4 1  Reach Len. (it1 
2 2 2 1 . 4 1  Flow Area !sq f t i  
0.026705 Area !sq £t i  

190.00 Flow ( C i s 1  
14.77 Too WldLh (ti) 
7.13 A V ~ .  V e l .  ( f L / s )  
3.22 Xydr Depth ! f L i  

2 3 8 6 . 5  Con". l c f s i  

Left OB Channel Right OB 
0 . 0 6 5  0.050 0 . 0 6 5  
92.41 9 2 . 4 5  92.41 
1.70 52.18 0 . 8 3  

. . 
~ e n g m  W T ~ .  ( t t )  9 2 . 4 1  Wetted per .  (ftl 4 . 7 2  27.82 2.88 
Min Ch El !it) 221819 Shear !Ib/sq f L )  0.60 3.13 0.48 
alpha 1.06 stream pow& ( m j r t  si 1.14 23.10 0 . 7 8  
FrCLn Lo66 ifti 1.59 Cum Volume !acre-fLi 0.10 0.18 0.02 
C h B LOBS ! f t )  0.00 cum S l i  (acres1 

warning:   he energy equation could not be balanced within the specified number of irerarions.  he 
program selected the warer surface rnat had the least amount of error between computed and 
assumed values. 

warning:  he crass section had LO be extended vertically during the critical depth c a ~ c ~ l a r i ~ ~ s .  
warning: The energy lass was greater than 1.0 it (0.3 mi. between the current and previova cross 

section. m i s  may indicate the need for additional cross sections. 
warnmg: During the standard step irerarions, when the assumed water surface was set equal to critical 

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

FDS ,$'Cline Cmek Tn'buraries, 
FCD 2005C024, WurkAssi~n,nent 2 
JE Fuilcr/Hydr~dogy & Geomorphology, Inc 327 



is  not a valid subcritical answer. m e  program defaulted LO critical depth. 
warning: ~i~~ metnod failed to converge on critical depth.  he program will try me 

cram necrian s l ice lnecant  method LO f ind  c r i t i c a l  depth. 

Profile #prof i le  1 

POS left sea Right S L ~  m o w  area W.P. percent xydr ve loc i ty  
lfL1 IfLI lcfs i  f8q f t )  I f t i  Collv DepLhffLl I f t l s l  

108 9978 .16  9982.67 0.00 0.00 0.14 0.00 0.01 0.17 
2 108 9982.67 9987.17 2 . 8 1  1 . 5 3  L 5 5  0 . 7 2  0.34 1 . 8 3  
3 Chan 9987.17 9991 .07  18.72 4.01 3.97 4 . 8 0  1.03 1.67 

Cham 9991.07 9 9 9 4 . 9 8  4 5 . 9 6  6.87 3.97 11.78 1.76 6.69 
5 Chan 9944.98 9 9 9 8 . 8 8  8 2 . 9 0  9.80 3 . 9 8  21.26 2.51 8 . 1 6  
5 Chan 9 9 9 8 . 8 8  10002.79 110.30 11.62 3.98 2 8 . 2 8  2 . 9 8  9 . 4 4  

m a n  10002.79 10006.69 73.92 9.11 1.97 18.95 2.34 8 . 0 9  
8 Chan 10006.69 lOOl0.60 3 9 . 7 0  6.29 3.97 10.18 1.61 6.31 

cham iOOl0.60 1001n.50 1 8 . 5 1  3 . 4 5  3.97 2 . 7 4  0 . 8 8  4 . 2 3  

10 ROB 10014.50 10025.03 1.11 0.73 1 . 8 5  0 . 2 9  0.26 1 . 5 5  

warning; m e  energy equation could nor be balanced within the npecified number of iterarionn.  he 
program selected the warer auriace that  had the  least amount of error between computed and 
assumed values. 

warning;  he energy lass was greater inan 1.0 it 10.3 m 1 ,  between the ourrenr and previous crora 
~ e ~ t i o n .  ~ n i e  may indicare the need for addi t ional  oross seat ione .  

warning: nuring me standard step iterations, when the assumed water surface was aet equal to c r i t i c a l  
depth, the calculated warer auriace came back below c r i t i c a l  depth.  his indicates t ha t  there 
is  not a valid nubcr i r ica i  answer. m e  program defaultea to critical depth. 

Profile i tprofile 2 

POE L e f t  S t a  Right SLa F l a w  Area W.P. Percent Hydr 
Iff1 l i t 1  lc is l  lsq f t l  I f t i  con" ~ e p r n i i r i  

LOB 9978.16 9 9 8 2 . 6 7  0.00 0.01 0.17 0 . 0 0  0.05 
2 LOB 1 9 8 2 . 6 7  5987.17 2 . 2 2  1.70 4 . 5 5  0.83 0.38 
3 Cilal i  9987.17 99'11.07 19.25 4.15 3 . 9 7  4.93 1.06 

cnan ~ 3 ~ 1 . 0 7  3994.98 + S I I  7.01 5 . 9 7  I I S Z  1.80 
Chan 9 5 9 1 . 9 8  9998.88 82.33 9.94 5 . 9 8  Z l l l  2 . 5 5  

6 m a n  9 9 9 8 . 8 8  10002.71 109.12 11.76 3.48 2 7 . 9 8  3.01 
Cban l0002.74 10006.69 73.54 9 . 2 8  3.97 18.85 2.38 

8 m a n  10006.69 10010.60 39.96 6 .44  1.97 10.25 1.65 
9 Chan 10010.60 10014.50 15.12 3.59 1.917 3.88 0.92 
10 ROB 10014.50 10025.03 1.35 0.83 2.88 0.15 0.30 

warning:  he energy equation could not be balanced within the syeci f ied  number of i t e r a t i o n s .  The 
prograln selected the warer aurface U I ~ T  had the ieasr amount of error between computed and 
aseulned va1uea. 

Warning: The crosn sec t i on  had Lo be extended vertically during the c r i t i c a l  depth calculatlono. 
warning:  he energy loss was greater t h a n  1.0 it 10.3 m ) ,  between the current  and previoua cross 

B ~ C L ~ O ~ .  ~ h i a  may indica te  me need for addiiiomal crons sec t i ons .  
warning: ~uring the standard step i t e r a t i o n s ,  when the ansumed warer surface was set equal to c r l r i c a l  

depth, the calculated water surface came back below c r i t i c a l  depm.  Thia i nd i ca t e s  rnar there 
i a  not a v a l i d  SubcriLical anawer. The program defarllfed to critical depth. 

warning:  he parabol ic  search method f a i l e d  LO converge an c r i t i c a l  depth. ~ i l e  program wi l l  try me 
cross section alice/oecanL methad t o  f ind  criLic.31 depth. 

CROSS SECTION 

RIVER: X3 
REACH: Reach 1 RS: 1.158 

INPUT 
L)escription: 
Station Elevation Data num- Zi 

S L ~  n e v  sra zlev sea  lev sra  lev Sra Elev 
9942.592 2121.289951.982 2320.769975.892 2319.449980.562 2319.279981.722 2319.28 
9986,002 2119,049985,262 2219.03 9989.32318.2019989.302 2318.28 93932317.373 
4497.492 2316.279999.532 2315.831001325 2117.21 10017.4 2317.71 l002023l8.0lS 
10022,792318,348100294 23lP.1610019.91 2120.4110043.25 2320.810041.89 2320.89 

Manning,s n Values "urn- 3 
Sra n va l  S L ~  n val sra n val 

9 9 4 2 . 5 1 2  .03 9993 .05 10020 ,055 

Bank SLa: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9491 10020 107.43 111.69 117.+1 . i .? 

CROSS SECTION OUTPUT P ro f i l e  i tprof i le  1 

wit W.S. IfLi 
E .C .  Slope f t t / f t )  
0 Total i c f a i  

Channel 
0 . 0 5 0  
111.69 

5 9 . 8 0  
59.80 

469.48 
27.00 
7.85 
2.21 

2997.7 
27.30 
3.35 

2 6 . 3 3  
5 . 8 0  

Right OB 
0.051 
117.11 
4.27 
4.27 
11.17 
8.49 
2 . 5 5  
0.50 
72.6 
8.55 
0.76 
2.04 
3.02 

FDS rfClinc Creek li.iDsfuries, 
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Manning's n Values L,,lm= 3 
S L ~  n val sra n val S L ~  n v a l  

VV41.1VS . 0 5  9g89 .0510011.81 , 0 5 5  

~ a n k  s ra :   eft Right Lengths: L e i r  channel Right c o e i f  con~r. ~xpan. 
998910011.81 108.72 105.91 1 0 3 . 9 6  .1 . 1  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. ~ i e v  i f r l  
"el Head l f t l  
W.S. Eiev i f t 1  
CriL W . S .  i f t l  
E.C. Slope I f t l f t l  
Q Total l c f s l  
TOP width l f r i  
vel Total ( f r l n )  
Max Chl Doth i f t l  
Con". Tota l  i c t a l  
Length Wtd. i f f )  
  in cii ~1 rfr i  

2314.33 ~lement ~ e i r  os channel ~ i o n r  08 
wr. n ~ v a l .  
=each =en. i f r ]  
Flaw area i sq  i t 1  
iirea (sq it1 
Flow !cis1 
Top Width !ZLl 
*vg, "el, i f t l ~ ,  
Hydr. Depth l i t 1  
Con" i c i s1  
wetted per. i i r l  
Shear i l b l a q  it1 
stream power i l b l f r  
Cum "Olume !acre-f t  
cum S h  !acres1 

warning:  he energy equation could not be balanced within the specified number ai iteratione. i he 
program used critical depth  tor rim waier aurface and continued an with me calculations. 

warning: =he energy loas was g r e a t e r  rhan 1.0 it (0.2 ml. between me current  and previous croos 
Tnie may indicate the need far additional cross secriana. 

warning: ~uring me standard seep iterations, when the anoumed warer surface was set equa l  to critioal 
deotn, the calculated warer surface came back below cri~ical &nth.  his indicates inat m e r e  
ia'noC a valid aubcri~ical annwer. m e  program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. ~ i e v  i f t l  2314.60 ~lernent Leir 08 channel Right OB 
"el ~ e a d  l t r i  1 . 2 5  W L .  n-"a=. 0 . 0 ~ 0  0.055 
W . S .  EleY l f t l  2 3 1 3 . 3 5   each   en, !it1 1 0 8 . 7 2  145.g1 103 .96  
CriL W.S. i f i l  2313.35 P l o w  area inq f t l  17 .78  0 .16  
E . D .  slope i f r l f r j  0.029964 hrea iaq i r i  17.78 0 .16  
0 Total ( c f e l  5 1 8 . 0 0  Flow I c E B I  117.78 0 . 2 2  
Top Width l f t l  23.00 Tap Width i f t l  2 2 . 8 1  0.19 
"el Total l f t / e l  8 . 3 4  hug. "el. l i t 1 6 1  8.16 1.35 
 ax cu ~ p ~ n  i t r i  1.78 ~ y d r  ~ e p r n  i f f )  2.53 0.84 
Con". Total i c f o l  2 4 9 2 . 5  Con", !cia1 2991.2 1 . 3  
length WLd. i f t l  106 .02  Wetted P e r .  i f t i  25.13 1 . 0 2  
Min Ch RI l f t l  2309.17 Shear i l b l s g  i t 1  4 . 3 0  0.24 
Alpha 1.00 Stream Power i l b l f t  s1 38 .54  0 . 4 0  
~ r c ~ n  ~ o s n  l f r i  2.71 cum volume i a c r e - f r l  2 . 2 2  7.07 1 . 6 3  
c i E ~ o n n  ! f r l  0.07 cum sa !acreel  1.45 2 . 8 0  1.14 

warning: ~ i ~ e  energy equation could not be ba lanced  within t h e  specified number ai iterations.   he 
program uaed critical depth for me warer surface elid continued an with m e  calculations. 

warnmg:  he croos section had to be extended vertically during the critical depth ca~culationa. 
warnins: T ~ S  enersv loea wae qrearer than 1.0 fr (0.9 mi. herween me curren~ and previoue cross .. 

section. ~ n i e  may iiaicare ciie need for additional craen sections. 
warning: ~uring the standard otep  iterations, when t h e  assumed warer "as sei equa l  to critical 

deoih, the ca lcu laLed  water surface came back below critical deorh. T h i s  indicates rnar there . . 
1. nor a ~ a l i a  subcritical answer. The program defaulted to critical depth. 

warning: The parabolic nearc,, "lethod failed to converge on critical depth. The program w i l l  try the 
cross neotion olicelsecant method Lo find critical depth. 

Pon 

LOB 
LOB 
m a n  
m a n  
m a n  
Chan 
m a n  
Chan 
Chan 
ROB 
ROB 

Percellt "ydr v e l o c i t y  
con" Deprh i f r i  i f t i n )  
0 .00 0 . 0 6  0 . 6 4  
7 . 2 0  0 . 9 5  1.11 
8 .90  2 . 0 5  6 . 8 5  

11.31 2.63 8.05 
18.41 1.19 9.16 
22.41 3.61 9 . 8 7  
15.75 2.93 8 . 5 3  
8.90 2 . 0 8  6.81 
3 . 8 8  1.26 4 . 8 8  
1.25 0 . 4 4  2 . 2 9  
0.00 0.01 0.21 

warnina: The enerov eauarlon could not be balanced within t h e  e a e c i f i e d  number Of iteratione. The -. . 
program ~ s c d  critical depth for the warer s u r f a c e  and con t inued  on with the calculations. 

warning:   he energy lasa was greater rhan 1.0 f r  10.3 mi. herween the current  and previous cross 
section. ~ i ~ i s  mav indicate me need for amitional crone seotions. -~~~~~~~ ~ ~ 

warning: ~ u r i n g  the atandare a ~ e p  iteratione, when the assunled water surface was oet equal LO critical 
depth, t h e  calculated warer s u r f a c e  came back below ~ritical depth. ~ h i n  indicates chat there 
i. not a valid slibcritical answer.   he program defaulted LO critical depth .  



1 Chan 
2 Chan 
3 Chan 
4 Chan 
5 Cham 
6 Chan 

Chdn 
ROB 

W.P. 
l i t )  
5 . 0 8  
3 . 3 1  
3.31 
3 . 3 4  
3 . 3 8  
3 . 3 6  
3 . 3 6  
1.02 

warninq: =he e n e m y  equation could not be halanced wlrnln m e  specified numher of iterations.  he 

.. 
section. =his may indicate the need for additional cross sections. 

warning: hiring the standard step iterations, when the assumed water surface was s e t  equal to critical 
death. the calculated warer surface came back below critical denth.  his indicates that there . . 
is nor a "alia suhcrlrical answer.  he program deiaulied to critical aepm. 

warning: me parabolic search method failed LO converge an critical depth.  he program w i n  try m e  
cross section s~icelsecanr method to frnd critical depth. 

CROSS SECTION 

RIVER: Xi 
REACH: Reach 1 RS: 1.126 

INPUT 
Description: 
station ~ l e v a ~ i o n  oara num- 19 

Bank SLa: Left Right Lengths: left Channel Right C O e f i  COntr. Expan 
9 9 9 2 . 4 5  10013 152.69 1 5 2 . 4 6  162.09 1 .3  

mocked Obstructions num= 
&La l Sra R Elev 

l0019.6510064.09 2312 

CROSS SECTION OUTPUT Profile #profile 1 

. . 
o Total i c i s r  
TOP Width l i t 1  
vel Total l i t l a )  
Max Chl Dpth l i t 1  
Conv. Total icfs l  
Length Wrd, l i t 1  
  in ch EI ( i t )  

BlemenL 
WL. n-Val 
Reach Len, l f r l  
Flow area iaq ft) 
Area isg it1 
Flow ICISI 
TOP Width (it, 
aug. ".I. l f t l s i  
~ y d r .  Depth ( t r i  
Con"  ( c i s )  
Wetted per, i f t i  
Shear i ~ b l s q  f t i  
stream Power (IbIfL s i  
cum Volume lacre-£t i  
cum S* iacresi 

Channel 
0.050 

152.45 
56.36 
56.36 

443 .20  
2 0 . 5 5  

7 . 8 6  

Right OB 
0.051 

162.09 
16.07 
16.07 
11.08 
20.17 
3.18 

"arning:   he energy equation could not be balanced within me specified number of iterations. m e  
oraoram used critical deoth for me warer surface and continued on with the calculations. . ~. 

warning:  he energy lass waa greater than 1.0 LT 10.3 mi, between the current  and previous cross 
section.  his may indicate the need tor additional cross sections. 

warning: During the standard step iterations, when the asiumed warer surface was set equal to critical 
depth, the calculated water surface came hack below critical depth. ~ n i s  indicates rnar rnere 
is nor a valid subcritical answer. The program defaulted co critical depth. 

CROSS SECTION OUTPUT Profile #profile Z 

E.G.  lev i f t l  2308.93 Element Left OB Channel Right OB 
"el Head ( i t 1  1.01 WL. n-Val. 0 .050  0.050 
W.S. Elev ( t i 1  2307'lO Reach Len. (ft) 152.63 152.45 162.09 
crit W.S. ( ~ L I  2307.90 n o w  area isq f r )  8.78 58.20 
E.G. slope ( f t i f r i  0.022621 iirea lsq it1 8.78 58.20 
0 Total i c f s i  5 1 8 . 0 0  a l a w  < c i s >  3 2 . 0 1  4 8 5 . g 7  
?.op ( f L i  3 2 . 2 0  TOP Width l i t )  11.65 2 0 . 5 5  
vel T O L ~ L  ( f ~ l s i  7.71 ~ v g .  "el. ( i t l a )  3 .65  8.35 
  ax chi D D L ~  ( ~ L I  3 . 2  ~ y d r  Deprb i f t i  0 .75  2 .83  
Corn.. Total (cfs i  3 1 4 4 . 1  Conv, (cis) 213.0 3231.2 
~ e n g r n  Wrd. ( f r i  153 .25  wetied per. i f t i  11.89 22.80 
Min Ch El ( f t l  2303.98 Shear i lb leq f t i  1 . 0 4  3.61 
Alpha 1.11 Stream Power i l b l fk  s i  3.80 30.10 
FrCtn 1068 ( F L i  4 . 0 1  Cum Volume lacre-£t i  2 .21  6 .93  1 . 6 3  
C h E Loss 1fLi 0 .00  CYm SII (acre61 1 .44  2 .75  1 . 1 4  

FDS of Cline Creek Tributaries, 
FCD 2005C024, Work Assixnment 2 



warning: ª he energy equation couia not be balanced within tile specified number of iterations. 
program uaed critical depth for m e  water aurtace and continued on w i t h  the calculations. 

warning:  he crasa section had to be extended vertically during the critical depth calculations. 
warnina: w he enerilv loss was nrearer than 1.0 ft 10.3 mi, between the current and oreviaua crass -. 

oection. This may indicate the need for ilddiLional crann eecLione. 
warning: During the standard step iterations, when the assumed water aurface waa set equal to critical 

depth, the calculated warer surface can~e back below critical depth.  hie indicates that there 
is not a valid nubcritical answer. n he program deiaulred to critical depth. 

Warning: The parabolic aearcn method failed Lo converge on critical depth. The program will try the 
cronn oeot ian  nliceloecant method LO find critical depth 

I LOB 
2 LOB 
3 cnan 
d cnan 
5 cnan 
6 Chan 

Cham 
Chali 
Cilan 

10 ROB 
I1 ROB 

Right Sta 
ift! 
9 9 8 5 . 3 0  
9991.41 
9995.39 
9998.32 
10001.26 
10004.19 
10007.l3 
10010.06 
l O O l , . O ( I  
10023.22 
10033.44 

W.P. 
lit1 
4 . 5 6  
7.27 
3.06 
1.07 
3 . 0 2  
2 . 9 8  
2 . 9 7  
2 . 9 7  

warnins: w he enerav eauarion could n o t  be balanced within the soeciiied number of lierarionn.  he -. . 
program used critical depth tor the warer surface and continued an with the caloularions 

warning: m e  enerqv loss was qrearer than 1.0 it 10.3 mi. between the ourrenr and urevious cronn -~ 
section. Tnia may indicate ine need for additional crone sections. 

warning: During the standard step iterations, when the assumed water surface was ser equal Lo critical 
denth. the calculated water auriace came back below crrtical depth. ~ h i r  indicaten t ha t  there 
is-nor a valid subcrirlcal answer.  he program defaulted LO critical depth. 

Profile "profile 2 

1 LOB 
LOB 

4 cnan 
Chall 
than 
m e n  

8 Chan 

W.P. 
I f t l  

4 . 6 2  
1 . 2 7  
1.06 
3.07 
3.02 
2 . 9 8  
2 . 9 7  
2 . 9 7  
4 . 7 3  

Percent Hydr Velocity 
con" oepmiirl litla1 
0 . 1 5  0 . 3 3  1.89 
1 . 6 4  1.02 4.03 
8 . 5 7  2 . 1 9  5 . 9 2  

warning: m e  energy equation could not be balanced within m e  specified number of ireraiiona.   he 
program used critical depth for the warer eurface and continued on w i t 1 1  the calculations. 

Warning: The cross eecrion had to be extended vertically during the crikical depth calculations. 
warning: m e  energy loas was greater than 1.0 t r  (0.3 m), between the current and previous cross 

secrion. ~ h i a  may indicate the need for additional craso sections. 
warning; ~uring the standard step iteration=, when the aaaumed warer surface was set equal to critical 

depth, the caicuiared warer surface came hack belaw critical depth. ~ n i s  indicates that there 
is nor a valid subcritical answer. The program defaulted to critical deprh. 

warning; ~ n e  parabolic eearch method f a i l e d  ro converge a n  critical depth.  he program w i n  t r y  the 
cross section elicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: X3 
REACH: Reach 1 R S :  1.097 

INPUT 
DesCriDLio": 
~~ ~~~~~~ - - ~  ~~~ ~~~ 

SLa Elev S t a  Elev S i a  Elev Sea Elev SLa Blev 
9 9 3 8 . 7 3 8  2303.099941.188 2302.869V42.608 2 3 0 2 , 7 4 9 9 4 5 , 8 6 8  2 3 0 2 . 4 8 9 9 4 ' 1 . 2 6 8  2302.02 
9 9 5 2 . 9 0 8  2301549955,018 2301339957.838 2301,119959378 2301,089975,668 2 2 1 9 . 3  
9977.148 2 2 9 9 . 2 1 9 J 8 1 . 5 1 8  2 2 9 8 . 6 7  9985.652297.9629988.168 2 2 9 7 , 5 3 9 9 8 8 , 2 5 8  2 2 9 7 . 5 2  
9 9 8 8 . 8 8 8  2291,399994,848 2 2 9 7 . 8 7 9 9 5 7 . 5 1 8  2298.110001.87 2298.15 10001.7 2298.15 

~ a n k  SLB:  left night ~engths: Left channel Right coefi conrr. ~ x p a n .  
9 9 8 5 . 6 1  111004.7 81.05 1 9 . 1 4  7 8 . 7 6  .1 . 3  

CROSS SECTION OUTPUT Profile B p I O f i l e  1 

E.G. Elev lftl 2300.41 Element Left  08 Channel R igh t  OB 
Vel Head l f t i  0 . 7 2  Wt, "-Val .  0 , 0 5 5  0.050 0.016 
W.S. Elev IfLl 
CI-iL W . S .  Ifti 
E.G. Slope iftlftl 
R T o t a l  lcfnl 
Too Width let1 

2249.68  each =en. lfri 
2299.68 Flow area laq fLl 

0.031216 iirea loq fri 
518.01) Flow (CfSl 

6 1 . 0 7  TOP width (fti 
6.48 iiug. Vel. IfLIsl 

FD'DS,ifClin Creek Trib'ibrrluries, 
l;CD 2005C024, Wo~k Assignment 2 
JE FuNer/Hydrul<~,qy & Ceolnorl~ho/,~gy, blc. 



Max Chl DpLh lit! 2 . 5 5  Hydi Depth IICi 0.76 1.80 1.45 
Conv Total (cfsl 2931.8 Con". IClS) 2 2 5 . 8  1506.8 1198.2 

~engrn Wrd, ifr! 79.18 Wetted per. Ifti 13.59 19.13 2 5 . 3 9  
M l n  Ch El lft) 2 2 9 7 . 3 9  Shear IIbIsq EL) 1.46 1.50 2.72 
alpha 1 .11  Stream Power (lb/ET 51 5 . 7 5  27.12 16.25 
rrctn ~ o s s  ifti 2.13 cum volume (acre-ft) 3.43 6.35 2 . 8 9  
C h E LOSS IfLi 0 . 0 2  Cum SA lacreal 3.32 2.68 3.20 

~arning:  he energy equation could not be balanced ~itnin the specliied number or iteratione. 'the 
program used critical depth far m e  warer surface and continued an wiin m e  calculations. 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
~ n i s  may indicate the need for additional cross sections. 

Warning: During the standard srep iLeraLions, when the assumed warer suriace was set  equal Lo critical 
depth, m e  calculated water suriace came back below crrrical depth. This indicates enat there 
1s nor a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev Ifti 
"el Head lfL1 
W.S. Elev lftl 
crir W.S. lftl 
E.G. Slope IFLIfL! 
Q Total ICfsI 
Top Width IfLi 
"el Total IfLlsI 
Max Chl DpLh ILL) 
Con" Total lcfsi 
Length Wed. IfLi 
 in cn EI ifti 
Alpha 
FrcLn loss IiLI 

2463.9 Conv. IcEsl 
79.27 Wetted Per, 1fLi 

2297.39 Shear IIbIsq fii 
1 . 0 9  Stream Power llb/ft s l  
2.07 Cum Volume lacre-ftl 

warning: m e  energy equation could not be balanced within m e  ~pecified nvmber of iterations.  he 
program selected the water suriace that had the least amount of error between computed and 
Isa, ,mQ* Yi l l l lPE  . . . . . . . - - - - 

warning: The energy loan waa greater than 1.0 ft ( 0 . 3  mi. between tne current and previous cross 
section.  his may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer suriace was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is nor a subcritical answer. s he program defaulted to critical depth. 

Profile #profile 1 

POS 

LOB 

Left SLa Right SLa 
lit) Ifti 
9 9 6 6 . 8 9  9976.27 

LOB 
Cham 
cnan 
Chan 
cnan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

warning: The energy errnation could not be balanced within Lbe specified number of irerarions. The 
program used critical depth for the warer surface and continued on with the calcula~ions. 

warning: energy loss was greater than 1.0 ET 10.3 mi. between the current and previous cross 
section. =his may indicate the need for additional ciaas  sections. 

warning: ~uring the standard step iterations, when the assumed warer surface was s e t  equal LO critical 
depm, m e  calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcrltical answer. m e  grogram defaulted LO critical depth. 

POS ~ e i r  sra ~ighr ST* n o w  area W.P. ~ercenr ~ y d r  
lit) (ft) IC~S) lsq ft! (ft! ~ o n v  ~epmliti 

1 LOB 4476.27 9 9 8 5 . 6 5  5 1 . 4 0  9 .54  6 . 9 9  10.70 1.69 
Chan 9 9 8 5 . 6 5  9988.17 59.67 6 . 5 2  2 . 7 6  11.52 2.40 

3 m a n  9 9 8 8 . 3 7  9991.09 71.05 7 . 2 2  2 .74  13.72 2.65 
m a n  9991.09 9993.81 62.29 6 . 6 6  2.73 12.02 2 . 4 1  
~ h a n  9991.81 99116.5d 53.11 6 . 0 5  2.73 10.26 2.22 

6 Chan 9996.54 '19'111.26 411.79 5 . 5 3  2.73 8.84 2.03 
7 Chan 9999.26 10001.98 1 4 . 1 6  5 . 4 1  2.72 8 . 5 2  1.99 
B Cham 10001.98 10004.70 43.65 1.37 2.72 8.43 1.97 
9 ROB 10004.70 10011.00 77.29 11.72 6 . 3 1  14.92 1.86 
10 ROB 10011.00 10017.30 5 . 5 7  1.72 2.71 1.07 1.73 

warning: me energy equation could nor be balanced within the specified number of irerarions. i he 
program selected the warer surface that had the least amount of error between compured and 
assumed values. 

warning: =he energy 106s greater rnan 1.0 it 10.3 m). herween the current and previous crosr. 
section. =his may indicate the need far additional cross sections. 

warning: nuring the standard srep iterations, when m e  assumed water surface was set e w a l  to critical 
depth, the calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. m e  program defaulted to critical depm. 

FDS <$'Cline Creek Tvibutcrries, 
FCD 2005C024, Work Assigntnets 2 
JE Fuller/IIydrolo~y & Geo,rruq~holo~y, inc 



CROSS SECTlON 

RIVER: X 1  
REaCH: Reach 1 RS: 1.082 

INPUT 
DercripLion: 
SLaLlon Elevation Data "urn= 18 

SLa Elev Sta Elev SLa Eiev SLa Elev SLa Elev 
9 9 5 8 . 3 5 7  2 2 9 9 . 9 6 9 9 6 0 . 6 9 7  2299659967787 2 2 9 8 7 9 9 9 6 4 , 7 4 7  2298519971,007 2298.36 
9977.677 2297.569991.091 2295.15 9991.122951499999357 2293.6410002.&9 2293.99 
10011.77 2295.2510011.81 2 2 9 5 . 2 7 1 0 0 1 2 . 0 1  2 2 9 5 . 2 7  10017.1 2291.51 10020.5 2 2 9 6 . 2 1  
10021.34 2296.6110039.74 2 2 9 8 . 7 4 1 0 0 5 0 . 0 7  2300 

Bank SLa: left Righk Lengths: Lett Channel Right Caeff Contr. Expan 
9991.110011.77 8 2 . 8 3  76.18 6 4 . 6 1  .1 3 

CROSS SECTION OUTPUT Profile ifprofile I 

E.C. Elev i t t i  
vel ~ e a d  i f r ,  
W.S. Elev i f i l  
crit W . S .  l i t ]  
E.G. slope i i r / i r i  
Q Total i c f s i  
~ o p  Width i f t i  
ve l  Total i i r / n i  
  ax C ~ I  nprn I f t i  
con". Total lc is !  
Length W L d  i i L i  
Min Ch E l  lfL1 
Ellaha 

Element 
WL .  n ~ v a l  

~ r e a  (sq  i t )  
n o w  iCfEi 
~ o p  width l i r i  
~ i v g  "el. i i r / n i  
Hydr. Depth ifL! 
"0"". lcfai 
WerLed Per .  lft!  
Shear i lb /sq  f k !  
stream power i l b / f t  
cum Volume ( a c r e ~ f t i  
Cum SEI lacreel 

warnmrl:   he energy equation could nor be balanced w i t h i n  the specified numer oi iterations. Tne 
program used cr i t i ca l  depth for rile warer surface and continued on with ihe ca~cu~atrons. 

warning: The energy 1088 was greater t h a n  1.0 it ( 0 . 3  mi. between the current  and previous crons 
oecrian.  his may indicate the need far additional cross neciions. 

warning: ~uring m e  standard step iterations, when m e  assumed water surface was set equal LO critical 
depm, the calculated water surface came back below critical depth. ~ h i n  indicates that there 
io not a valid subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev lit! 
"el ~ e a d  i t r i  
W . S .  = lev  l i t !  
c r i t  W.S. i f t i  
n.o, s lope i i r / i r i  
Q Total icfai 
TOP Width l i t )  
vei Total i i r ~ o i  
Max Chl DpLh I f t i  
Con". Total lc fs i  
Length Wtd. l i t!  
Min Ch El l i t 1  
iilpna 
FrcLn Loss IfLi 
C h E Loss I f t i  

Element 
WL, n-Val. 
 each 'en. l i t )  
Flow Area lsq fLi 
Area lsq F L i  
Flow ICfBI 
TOP width I f t i  
~ v g .  "el. ~ i r / n i  
Hydr. Depth I f t i  
COO". ICfGi 
wetted per.  i f r i  
shear ~ ~ b i s q  C L I  
Stream Power IIbifL 61 

cum Volume l a c r e -€ t i  

Left 08 Channel Right 08 
0.055 0.050 0.055 
8 2 . 8 1  76.18 6 4 . 6 5  
9.53 53.60 6 . 9 8  
9 . 5 3  13.60 6.98 

3 7 . 2 3  4 4 8 . 6 8  32.09 
9 . 8 6  2 0 . 6 1  4.25 
3.91 8.37 4 . 6 0  
0.97 2 . 5 9  1 . 6 4  

2 1 7 . 6  2 9 8 3 . 4  213.4 
10.10 20.91 5 . 8 0  

1 . 1 3  1.62 1.70 
5.21 3 0 . 3 0  7.81 
2.16 6.67 1.59 

warning: m e  energy equation could not be balanced within m e  specified numer of iterations. m e  
program selected m e  water surface char had the least amount or error between computed and 
assumed values. ~ ~ 

warning:  he cross ~ection had LO be extended vertically during m e  critical depth caicularions. 
warnina: ~ n e  enersv loas wile srearer than 1 . 0  ft ( 0 . 3  m!. between me ourrent and oreviaue cross .. 

section. This may indicate Lhe need for additional cross sections. 
Warnmg: During the erandard step iterations, when the aeeurned water surface was set equal Lo crltlcal 

depth, the calculated water surtace came hack below critical depth. ?his indicates that there 
is nor a valii l  subcritical answer.  he program defaulted to criiical depth. 

Warning: The parabolic search method failed La converge an critioal depth. The prolram will try the 
C ~ O S B  ~ection sliceisecanr method ro  tin6 critical depth. 

PO6 

LOB 
LOB 
cnan 
Chan 
Chan 
m a n  

Flow area 
icfn! leq Erl 
1 . 5 9  0.99 

31 .30  7.75 
42.82 6.01 
63.28 7.62 
86.16 9.16 
84.07 9.00 

Chan 10002.91 10001.86 67.43 7.89 2.98 13.02 2 . 6 7  
B m a n  10005.85 10008.82 5 1 . 4 1  6.71 1 . 9 8  9 . 9 3  2 . 2 7  
9 Chan 10008.82 10011.77 37.21 5 . 5 2  2.98 7.18 1 . 8 7  
10 ROB 10011.71 10019.41 4 9 . 1 6  10.92 7.72 9.57 1.43 
11 ROB lOOi9.43 10027.09 3.17 1.72 4.72 0.61 0.38 

FDS ,>fCline Creek Tribufuries, 
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Q Total IcfBI 
TOD Width cfr! 
"el Total ifrls! 
Max C h l  DoLil (ftl 

Flow (cfal 
Tap Width (ftl 
Rug. "el, Iftlsl 
xyer. Depth (tr) 
conv, lctn! 
Wetted per. Ift! 
Shear ! I ~ I O ~  t t i  
stream Po*er IlbItL a)  
CUR, volume lacre-ttl 
cum SA lacreel 

Warning: The energy equation could not be balanced within the specified number of ilerationa. Tile 
program uned critical depth for the water ourface and conrilluea on " i r h  the calcuiaiions. 

warning: w he conveyance ratio (upatream conveyance divided by downstream conveyance) ia less rnan 
n 7 or  mreater  than  1.4. m i s  mav indicate the  need for additional craas sections. ~. 

warning: energy l o a n  was greater than i . 0  t t  (0.3 m ) .  between the current and previovti croem 
eeorion. Tnia may indicate the  need tor additional crose secrione. 

warning: D"lill9 the standard BLep iteration., ""en me aesomefl warer surface vaa lser equal to crirical 
deptn, the calculated w t e r  surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to crirical depth. 

POB 

LOB 
Chan 
Chan 
Chan 
cnan 
cnan 
Chan 
Chan 
ROB 

left SLa night Sra 
lft! lft! 
9981.09 9 9 8 8 . 2 9  
9 9 8 8 . 2 9  4 4 9 1 . 8 0  
9991.80 4 4 9 5 . 3 0  
9 9 9 5 . 3 0  4448.81 
9998.81 10002.31 
10002.31 10005 .82  
10005.82 10004.32 
10009.32 10012.83 
lOOl2.83 10022.87 

Area 
inq ftl 

1.25 
5.60 
8 . 3 7  
11.14 
12.23 
10.01 
7.71 
5 . 4 0  
4.94 

W.P. 
ifr! 
5 . 5 5  
3 . 5 4  
3 . 5 4  
3 . 5 9  
3.17 
3.57 
3.57 
3.57 
9.08 

warning:  he energy equation carlld nor be balanced within the apeciiied number of iterations. The 
program used critical depth for the warer surface and continued an wiLh the calculiitions. 

warning; conveyance ivparream divined by downatream conueyance1 ie less than 
0.7 or greater t h a n  1.4. m i 8  may indicate  the need for additional cross sections. 

Warning: The energy loss grearer rnan 1.0 r r  10.3 m i ,  between the current and prevrous cronn 
section. ?his may indicate m e  need for additional CTOSS sections. 

warning: ~ u r i n g  the iterations, m e n  the assumed water aurface was set equal to critical 
~ieptn, ~ l e  calculated water came back below depth. m i s  indicates that there 
is not a valid subcritical me program defaulted to cririoal depth. 

Profile ilprofile 2 

POQ 

LOB 
Chan 
Cllan 
Chan 
Chan 
"ha" 
Chan 
Cham 
ROB 

W.P. 
Ifti 
5.39 
1.59 
3.59 
3 . 5 9  
5 . 5 7  
3 . 5 1  
3 . 5 "  
1.57 
1.70 

warning: d he energy be balanced within the specified number oi ~teratlona.  he 
program used critical depth for the surface and continued on with the oalculations. 

warning: m e  conveyance ratio (upstream drvided by dowllnrream conveyance! is l e n s  than 
0 . 7  Or greater than  1 . 4 .  This may indioate the need for additional oroEB 6eCLiO"S. 

Warning: The energy lass was greater rnan 1.0 it 10.3 m i ,  between the current and previous oroos 
section. This may indicate m e  need far additional CTOSS rec~ionu. 

warning: ~uring me standard step i ~ ~ ~ ~ ~ i ~ ~ ~ ,  when the assumed water surface wan set equal LO critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 
ie nor a valid subcritical answer. me program defaulted LO cri~ical depth. 

CROSS SECTION 

RIVER: x3 
REIICH: Reach 1 R S :  1.044 

lNPUT 
Deacriorion: 20th street 
Station Eievarian Data 

sra  lev sra  
9909.777 2293.259918.117 
9 9 2 4 . 3 0 7  2292.199928.027 
9 9 3 9 . 7 3 7  2190.21993g.857 

~anninglg n values "urn= 
s t a  n v a l  sra n val 6ra 

FDS ,,fCline Creek Tributuries, 
FCII 200SCO24, Work Assiprme,rr 2 
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4909.777 ,049939,127 .02510003.05 ,051003567 0 5 5  

m n k  s t a :  Rignr ~ e n g ~ h s ;  ~ e i t  channel Right coe t t  concr. 
9444.2710003.05 71.67 81.98 92.03 .1 

CROSS SECTION OUTPUT Profile #profile 1 

E D .  E l e v  ( f t i  2 2 9 0 . 8 4  Element Left 08 
"el Head (fL1 0 .51  W L .  n ~ V a l .  0.025 
W.S. Elev l f t l  2290 .33  Reach Len .  I f t i  7 1 . 6 1  
crit W . S .  ( f t l  2290.33 plow ~ r e a  lsq f t l  6 2 . 9 1  
E . C .  Slope IfTlfLi 0.009158 A r e a  lsq it1 6 2 . 9 1  
O Total lc fs i  518.00 Flow (c is1  390.21 
TOP width I F L ~  4 8 1 <  TOP width i t t i  55.43 
"el ( f r i s i  5.11 ~ v g .  "el, 1Erlsi 6.20 
Max Chl Dprh IfLi 2.13 Hydr. Depth l i t 1  1.14 
Con". Total Icfsl  5413.0 Con". ICES) 4077 .8  
length W L ~ .  I ~ L )  7 8 . 2 0  wetied per. i f r i  55.52 
Min Ch El I f t i  2288 .92  Shear I lb lsq  f t l  0.65 
Alpha 1 . 2 7  Stream Power IIbIfL s l  4 . 0 2  
~ r c t n  LOSS ( f r i  0 . 8 8  cum volume ( a c r e - ~ L I  9 . 3 0  
c e E LOSS ( i t )  0.02 cum sa (acres)  3.19 

Channel 
0.021 
81.98 
8.80 
8 . 8 0  

49.17 
8 . 7 8  
1 . 6 3  
1.00 

118.0 

warning: m e  energy equation could not be balanced wirnin the specified number of iterations.   he 
used critical depLn tor me surface and conrlnued on with the calculations. 

warning; m e  energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 
fpFrion mis mav indicate the need for additional cross secrionn. 

warning: ~uring the standard step iterations, when the assumed warer surface was s e t  equal LO crr~ical 
depth, the calculated warer surface came back below critical depth.   his rndrcate~ that there 
is not a valid subcri~icai answer. m e  program deiavlted ro critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E D .  Elev l i t 1  
"el Head l i t 1  
W.S. Ele" i f t i  
crit " .a.  l f t )  
E.G. Slope I fLlI I l  
Q Tota l  i c i r l  
TOP width l i t 1  
ve l  ~otal i i r l s )  
Max CD1 DpLh l i t 1  
Dnv.  Total lcfbl 

Alpha 
FrCL" LOBS (fL1 
C i E LOSS IfLl 

2291.82 Element 
0 . 9 2  Wr. n-Val. 

2290.90 Reach Len. IfLl 
2 2 9 0 . ~  m a w  area 11;q ~ L I  

0 0 0 8 2 7 7  Area l sa  fL1 
Flow ("is1 
TOP Width I ~ L I  
*vg, "el. IfLIsi 
Hydr. Depth I f t i  
Con" ( c f s l  
Wetted Ser. I f t i  
shear <11)/sq fLi 
Stream Power l I b / i t  s l  
C Y ~  volume ( a c r e ~ i r )  
Cum Si i  (acres1 

warning:  he energy equation could nor be balanced wirnin me specified number a£ irerarions.  he 
program used critical depth for the water surface and continued on with the calculations. 

warnmg:  he conveyance ratio (upitream conveyance divided by downstream conveyancel is less than 
0.7 or srearer than 1.4.  his may lndicare the need for additional cross sections. 

warning: m e  energy loss was greater than 1 . 0  it 10.3 m l ,  between the  curreni and previous cross 
section.  hi^ may indicate the need for additional cross sections. 

warning: Dvrlng the standard step iteration.. when the  assumed warer surface was set equal to critical 
depth, the "ater suriace came back below critical depm. ?his indicates that there 
is not a .,elid subcri~ical answer.  he program deiaulred to critical aepm. 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
m a n  
m a n  
Chan 
Chan 
Chan 

W.P. 
(it] 
4 . 7 1  

1 6 . 9 3  
16.90 
1 6 . 9 4  

1 . 3 0  
1.30 
1.28 
1.27 
1.27 
1.27 

Percent "ydr velocity 
Conv Depthlfil  I f t l ~ l  
0 . 4 6  0 . 2 4  2.14 
16.41 0.96 5 . 2 5  

11 Chan 10001.80 10001.05 3 . 4 1  0 . 8 3  1.27 0.66 0 . 6 6  4.16 
1 2  ROB 10003.05 10016.20 7 . 6 2  5 .44  13.11 1 . 4 7  0.41 1.40 
13 ROB 10016.20 10029.36 57.01 18.37 1 1 . 4 4  11.01 l . $ O  3.10 
14 ROB 10029.34 10042.49 13.54 5 . 9 2  7.78 2.61 0.77 2 . 2 9  

warning: 

warning: 

warning: 

 he energy equation could not he balanced within the specified numher of iteration8 =he 
i roar am used critical denrh for the warer surface and continued on with the calculations. . - 
 he energy loss was greater rnan 1.0 tr 10.3 m ) ,  between the current and previous cross 
section. Tnia may indicate the need for additional cross sections. 
DUrine the standard sren iterations, "hen the aesumea water surface was G e t  eclua1 to critical 
depth. the calculated water surface came back below critical depth. Thii indicates that rbere 
r s  not a valrd subcritical answer. s he program defaulted LO critical depth. 

l i t 1  I€; I  l c f s l  lsq E L I  l i t 1  Dnv ~ e p t h ( i t 1  l f i l s j  
LOB 9960 .47  9977.37 1841.69 23.59 13.54 3 5 . 6 5  2 . 0 6  7 . 8 2  

2 LOB 9 9 7 7 . 3 7  9 9 9 4 . 2 7  2 4 1 . 0 3  30.27 16.94 4 5 . 5 3  1.79 7 . 9 5  
3 Chan 9994.27 9 9 9 5 . 5 2  1 0 . 7 9  1.74 1.30 2.08 1.39 6.21 

FDS @'Cline Creek Tribufuries, 
FCD 2005C024. Work Asrixnmeni 2 
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warning: m e  energy equation could not be balanced within the specified number of iterations.  he 
oro-~am used critical deDLh for the warer surface and continued an with the calculariane. 

warning: The-conueyance ratio iupsrream conveyance eivi~ea by aownarream conveyance] i a  lees than 
0.7 or greater t h a n  1.4. This may indicate the need ior additional crosa sections. 

warning:  =he energy lass was greater than 1.0 it 10.3 m ) ,  herween the current and previous croas 
section.  his may indicate the need for additional cross sections. 

warning: ~uring the standard srep iteratione, when m e  assumed water surface was s e t  equal LO critical 
deoth, the calculated warer surface came hack below critical deoLh. This indicates that there . . 
i a  nor a valid subcritical answer. s he program defaulted to orrtioal depth 

CROSS SECTION 

RIVER: X3 
REACH: Reach I RS: 1.029 

INPIlT 
DeSCripLio": 
Station Elevation Data num- 24 

SLa Elev SLa Elev SLa Elev S t a  Elev Sta Elev 
9930.015 2288.019934.375 2 2 8 7 . 3 7 9 9 3 7 . 4 7 5  2 2 8 7 . 0 4 9 9 4 5 . 1 4 5  2 2 8 6 . 9 0 9 9 4 5 4 2 5  2 2 8 5 . 9 1  
9945.555 2285.819956.035 2 2 8 5 . 5 9 9 9 5 5 . 4 6 5  2 2 8 5 4 1 9 9 5 8 1 1 5  2281344472615 2 2 8 1 . 4 2  

~ a n k  s ra :  Left Right ~engms: ~ e f k  channel Right coeii conrr. ~xpan. 
9989.1210008.22 6 4 . 6  95.01 103.66 .I . 3  

CROSS SECTION OUTPUT 

E.C. Elev I f t i  
vel ~ e a d  i i t i '  
W.S. Elev I f L i  
crir W.S. i f t i  

WL. "-Val. 
Reach Len. I f t i  

E.G. slope l i t f i r1 
0 Total I C i s i  
Top Width I f L i  
"el Total I f L f s i  
Man Chl DpLh I f L i  
Con". Total ( c i s 1  
Length W L d  I f t i  
Min Ch El I f L i  
alpha 
FICL" LO68 l f L 1  
C & E LOOO I f L i  

warning:   he energy equation could not be balanced within t h e  epeciiied number a i  iterations.   he 
program used critical depth for the water evrface and continued on With the calcularlons. 

wazning; m e  energy 1068 wao greater than 1.0 tr  l a . 3  m i ,  between m e  current and previous crors 
eecLion. This  may indicate the need for additional croaa aecriona. 

warning: During the SLandard step iterations, when Lhe assumed water auriace wao set equal to critical 
deoth. the calculated water surface came back below critical deorh. ~ h i o  indicates that there . . 
iz not a valid subcritical anawer. m e  program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. EleY ifti 2286.76 Element 
vel wead i f r ,  0.76 W T .  n-vai 

~ e i t  08 channel night oa 
0.051 0 . 0 5 0  . . 

W.S. Eiev l i t 1  
~ r i t  W . S .  l i t )  
E D .  Bloae i i L / f t i  . . .  . 
Q Total i c f o i  
Tap Width I f t i  
vel Total i i r l s i  
  ax CBI Dprn lfri 
COD". Total i c f s i  
Length Wrd, I f t i  
 in cn EI l i t 1  

waniino: ~ i x e  enerw eauatian could not be balanced within tha sneciiied number of iterations.  he 
program ;ied-critical depth for me warer surface and Eon~inved on with the calculations. 

warning:  he croas section had to he extended vertically during the critical depth calculariane. 
warnin-: The enersv loas wae sreater t h a n  5 . 0  f L  ( 0 . 3  m i .  between the torrent and orevioue croes -. 

section. ~ h i n  may indicate the  need for additional crass sections. 
warning: ~uring the standard otep iteratione, when the assumed warer surface was e e t  equal to cririoal 

depth, tile calculated water aurface came hack below critical depm.   hie indicates that  there 
is nor a valid subcritical anewer. a he program defaulted to critical depth. 

~arning:   he parabolic search method failed to converge on critical depth.  he program will try the 

FDS <!/'Cline Creek Tribrrrurier, 
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cross section r l i c e l s e c a n t  method Lo find crltical depth 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
"ha" 
m a n  
Chan 
Chan 
cnan 
ROB 
ROB 

left Sra night s t a  
i f t i  i f r )  
9941.92 4951.82 

area 
isq Fti 

2.34 
5 . 9 8  
8 . 4 9  

15.72 
5 . 9 0  
7 . 6 4  
9 . 3 9  

10.82 
9.59 
7.74 
5 . 8 9  
6 . 2 <  
1.19 

W.P. 
i f r i  
8.99 

11.90 
11.92 
11.98 

2 . 7 5  
2 . 7 5  
2 . 7 5  
2.75 
2 . 7 6  
2 . 7 5  
2 . 7 6  
5.52 
4.81 

warning: m e  energy equation could nor be halanced ~irnin the specified number of iterations. i he 
program "sed critical depth for the warer surface and continued on with the calcularlans. 

warning:  he energy 106s was greater than 1.0 ft ( 0 . 3  m i ,  between the current and previous crass 
BecCion. This may indicate me need for additlonal cross sections. 

w a r n i n g :  mring tne standard step iterations, when the assumed surface was set equal to critical 
aepm, tne calculated warer surface came back below critical deprh.  his indicates char there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

POS 

LOB 
LOB 
LOB 
man 
m a n  
Cham 
Chan 
Chan 
Cham 
Chan 

~ e f ~  sra night sta 
i i t l  ( f i l  
4913.82 9 g 6 5 . 7 2  
9965.72 9 9 7 7 . 5 2  
9977.62 9 9 8 9 . 5 2  
9 9 8 9 . 5 2  9 9 9 2 . 1 9  
9992.19 9994.86 
4 9 9 4 . 8 6  9 9 9 7 . 5 3  
4997.53 10000.21 
l0000.21 10002.88 
14002.88 10005.55 
10005.55 1 0 0 0 8 . 2 2  

W.P. 
( i t 1  

10.60 
11.92 
1 1 . 9 8  

2 . 7 5  
2 . 7 5  
2.71 
2.75 
2.76 
2 . 7 6  
4 . 5 0  

warning:  he energy equation could not be balanced within the specified number of iteratione. m e  
program "sea critical depth far the warer surface and continued on with the calculations. 

warnino: m e  cross section had LO be extended vertically durinq the critical depth calculations. 
en tne current a& previous cross 

is noC a valid subcritical answer. The program defaulted Lo critical depth. 
wmrnino: The ~arabolic search method failed to converae on critical death. The orosram will trv the ~~ ~ . 

cross section s lrce lsecanr  method to find critical depth 

CROSS SECTION 

RIVER: X3 
REIICH: Reach 1 RS: 1.011 

.... .. 
Description: 
~rarion ~ievarion ~ a t a  num= 17 

Bank sea: Left Right Lengths: Left Chiinnel Right Coefi conrr. Expan. 
9V90.7210011.33 116.52 107.71 75.48 1 .3 

CROSS SECTION OUTPUT Profile #profile 1 

E . G .  Elev l f t l  
"el Head i f t i  
W.S. Ele" i f t1  
crir W . S .  i t t i  
E.G. Slope I f t l f t l  
Q Total i c i s i  
Top Width i f t l  
Vel Total I f t l s l  
 ax cnl  nprn i tr i  
Con". Total  i c f s i  
Length WLd. I f t i  
Min Ch El i f t l  

Element 
wr, n-vai. 
Reach  en. i f r i  
Flow Area ( sq  fL1 
Area isq Ftl 
F l o w  i c f s l  
TOP Width i f t )  
iiug. "el. (fils) 
Hydr. Depth IfLl 
Con". ( c f s i  
Wetted P e r .  i f t i  
shear i ~ b j s q  f t i  
stream power i l b l i r  s1 
Cum volume iacre-£t i  
Cum S l i  iacresi 

Left 08 Channel Right OB 
0.051 0.050 0.055 

116.52 107.73 7 5 . 4 8  
14.21 13.91 i z i n  
19.21 53.91 I Z . 1 0  
54.07 416.38 3 7 . 5 5  
22.81 20.51 15.86 

FDS of Cline Creek 7i.ibetnn'cs. 
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warning: a he energy equation could not be beianced wlthin the apeoriied number of iterations.  he 
program used critical depth for the warer surface and continued an with the ca~cu~ations. 

warning: The eziergy lone waa greater rnan 1.0 tt 10.3 m i ,  between the current and previous croaa 
section.  his may indicate m e  need for additional cross sections. 

Warning: During the standard arep iterariana, when the assumed warer surface was set equal t o  criircal 
depfil, the calculated water euriace came back below critical depth. This indicates that there 
is not a valid nubcritical answer. n he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile itprofile 2 

E.C. Eiev i f t i  2 2 8 2 . 5 0  Element Left OB Channel Rivht 08 
ve l  ~ e a d  i tr l  
W . S .  Eiev i f r i  
crit W.8 ,  i f t l  
n.o,  slope i fr/f l; i  
O Total icfal  
TOP width i i e l  
vel Torsi i fr /n i  
  ax c h i  nptn irri  
COIIV. Total i c fe i  
~ength Wrd. i i r i  
win ch  ~1 i i r l  

Mr. n ~ v a l .  
Reach  en, i i r i  
n o w  ~ r e a  isq i t 1  
iirea isq t r i  
PIOW iCIS1 
Top Width i i L i  
i ivg vei. i i r /a i  
~ y d r .  Depth i fr i  
Con", i c ia i  
Wetted Per. I f t i  
shear i lb /sq  f t i  
stream power (Ib/it 
cum volume i a c r e - i t '  
CYm SR (acreri  

warnina:  he enerav eauarion could nor be balanced wi~hrn the soecified number of iterations.  he >. . 
program used critical depth for the water surface and continued on with Lhe calculariona 

warning:  he oraos section had to be extended vertically durinq the critical d e m h  caicularions. 
warning:  he energy loss was greater than 1.0 ft (0.3 mi. hetween the current and previaun croae 

section. ~ h i n  may indicate the need for additiolial croes eectionn. 
warnin-: ~urino the otandard nren iterations. when the aonulned water surface waa set eaual to critical 

depth, the calculated water nurface came hack helow critical depth. ~ h i n  indicates that there 
in not a valid subcritical answer. s he program defaulted to critical depm. 

warninu: m e  oaraba~ic search metnod failed LO converne on critical deorh.  he oroaram will r ru  the 

LOB 9 9 5 8 . 4 4  
2 LOB 9 9 6 9 . 2 0  
3 LOB 9979.96 

Chan 9 9 9 0 . 7 2  
5 Chan 9991.66 
6 Chan 9996.61 

Chan 9999.55 
B cnan 10oo2.50 

depth 

area 
iaq Eri 

0 . 0 6  
5 . 3 1  

1 3 . 8 8  
5.81 
7.53 
9.08 
9.69 
8.51 

W.P. 
l i t )  
1 . 2 9  

10.19 
10.79 
3.00 
1.00 
2.99 
2.98 
2 . 9 7  

9 m a n  10005.41 10008.39 53.21 7 . 2 7  2 . 9 7  10.27 2.47 7 . 1 2  
10 Chan 10008.39 10011.31 3 8 . 4 4  5 . 9 9  2.98 7 . 4 2  2.01 6.42 
11 ROB 10011.33 10024.49 34.87 10.18 9.25 6 . 7 3  1.11 3.42 
12 ROB 10020.49 10024.65 2 . 6 7  1.92 5 . 7 2  0 . 5 2  0.29 1.39 

warning; m e  energy eqliarian could nor be balanced within the speciciea number of iterations.  he 
~roqram need cri~ical dent>> for the water surface and continued on with the calculations. . . 

warning:  he energy loaa was greater than 1.0 it ( 0 . 3  m i ,  between the current and previous cross 
aec~ian.  his may indicate the need for additional croos sections. 

waniing: ~ u r i n g  the standard srep iterations, when the ansumed water ourface was s e t  equal to critical 
depth, the calculated water auriace came back below critical depth.  him indicates that there 
is nor a valid aubcritical answer. The program defaulted Lo critical depth. 

P r o f i l e  #profile 2 

 on ~ e i r  ~ r a  ~ighr S L ~  ~ l a w  area W.P. percent ~ y d r  velociry 
i E t l  i f t i  icfoi  isq fLi ( f t i  con" Depthitti  i fk/ai  

1 LOB 9979.96 9990.72 5 4 . 2 8  13.22 11.31 1 2 . 4 1  1.27 1 . 8 6  
2 Chan 9 9 9 0 . 7 2  9993.56 4 0 . 5 7  5 . 7 3  3.00 7.83 1 . 9 5  7.08 
3 Chan 9993.66 9996.61 62.70 7.44 3.00 12.10 2.51 8 . 4 3  
4 m a n  9996.61 9 9 9 9 . 5 5  86.1.1 8 . 9 9  2.99 16.63 3.05 9 . 5 8  
5 m a n  9 9 9 1 . 1 5  10002.50 96.15 9.60 2.98 18.60 3 . 2 5  10.03 
6 Chan 10002.50 10005.44 77.17 8.41 2.97 14.94 2.86 9.20 

Chan 10005.44 10008.19 59.33 7.18 2.97 1 1 . 4 1  2 . 4 4  8 . 2 7  

warning: The energy equation could nor be balanced within the specified number of i~era~ione.  he 
program used critical depth for the water ourface and conLinued on with the calculations. 

Warning: The cross seciion had to be extended vert ical ly  during the critical depth calculations. 
Warning: The energy loss was greater khan 1.0 FL ( 0 . 3  m i ,  between the current and previous cross 

section.  his may indicate the need for additional oross sections. 
Warning: During the standard srep iterations, when Lhe assumed water eurface was s e t  equal to critical 

depth, the calculated warer surface came back below critical depth.  his indicates that there 
is nor a valid aubcrirical answer.  he orooram defaulted LO critical deoth. . - 

warning: =he parabolic search %nethod failed to converge on cririoal depth. m e  p;ogram will try the 
cross section alice/secanr method to find critical depth. 

CROSS SECTION 

RIVER: X3 
REIICB: PleaCh 1 RS: 0.991 

FDS of  Cline Creek Tribrrruries, 



Elev Sfa  
2 2 7 6 , 5 4 9 9 8 2 , 9 2 5  
2 2 7 4 , 7 5 9 9 9 9 3 7 5  
2275.171001304 

~ a n k  S L ~ :  =eft Rignt lengms: =eft channel ~ight caeii contr. Expan. 
9991,021001179 4 3 . 0  141.28 135.29 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev lfti 
"el mad ifri 
W.S. Elev ( f t l  
Crif W.S. i f t i  
6 . 0  Slope I f t l f L i  
O Total ( c f s l  
~ o p  width l f t i  
vel Total l f t / s i  
-ax ~ h l  Dprn I ~ L I  
Dnv.  Total l c f s l  
Length WLd. IFL I  
Min Ch El I f t i  

Element 
WL. "-Val 

. . 
Flow l c i s l  
TOP width i f t i  
Eivg "el. I f L / S i  
~ y d r .  ~ e p ~ h  ( i t )  
Con". ( c i s 1  

Left OB Channel Right 08 
0 . 0 5 5  0.050 0 . 0 5 5  
143.03 141.28 135 .29  

9.71 4 7 . 4 9  2 6 . 3 4  
9.71 4 7 . 4 9  26.34 

warning: m e  energy eqvation could not be balanced within m e  specified number of iterations. i he 
program used critical deprn for the water surface and continued an with the calculations. 

warning:  he energy lass was greater than 1 .0  ft (0.3 m i ,  be~ween the currenr and previous crass 
~ n i s  mav inaicate the need for additional cros~ iecrions. 

warnins: ouring the srep iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth, mis indicates chat there 
ia nor a valid subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTTON OUTPUT Praiile #profile 2 

E D .  E L ~ V  l i r i  
V e l  Head I f t i  
W.S. Elev l f i l  
CriL W.S. I f t i  
E.G. slope l i r l i r i  
0 Total l c i s i  
TOP width ( i t )  
vei Total I £ L / ~ I  
  ax chi Dprn itrl 
con". Total l c f s l  
Length Wed, I E L i  
 in cn EI ifti 
alpha 
FlcLn Lass I f t i  
C d F Lo86 Ifti 

2 2 7 7 . 8 3  Element 
0 . 9 8  WL. n~Val. 

2273.96 Shear I l b l s q  f t i  
1.10 stream Power lib/fT s i  
3.32 Cum Volume l a c r e - i t )  
0.00 cum Sa i a c r e a i  

warning:   he energy equation could nor be balanced witnin m e  specified number of iterations.   he 
"see critical depth for the water suriace and continued on with the calculations. 

warning: me cross section had to be extended vertically during the critical depth calculations. 
warning: =he energy 1066 was greater than 1.0 ir 10 .3  m i ,  between the current and previous crose 

section.  his may lndicate the need for additional cross sections. 
~arning: ~uring the standard srep iterations, when the assumed water suriace was s e t  equal to critical 

depth, the calcu~ated water surface came hack helow critical depm. ~ n i s  indicates that there 
is nor a valid aubcrirical answer. =he program defaulted LO critical depth. 

Warning: The parabolic search method failed Lo converge on critical depth. The program will try Lhe 
cross section b l i ~ e / ~ e ~ a n L  method to find critical depth. 

Profile #profile 1 

PO- Left SLa Right Sta Flow Area W.P. Percent Hydr Velocity 
i f t i  lirl ( c f r i  l s q  i t )  ( i t 1  con" ~ e p m l f t i  l f ~ i s l  

LO8 9917.15 9984.09 2 . 8 9  1.65 4.93 0 . 5 6  0.34 1.75 
LOB 9 9 8 4 . 0 9  4991.02 31.97 8 . 0 5  7.01 6.17 1.16 1.97 

3 Chan 9991.02 9 9 9 3 . 9 9  3 7 . 9 4  5 . 5 9  3.00 7.32 1.88 6 . 7 9  
Chan 9993.99 9 9 9 6 . 9 5  53.60 6 . 8 8  3 . 0 0  10.35 2.32 7 . 7 9  
Chan 
m a n  
cnan 
cnan 
Chan 
ROB 
ROB 
ROB 

warnin-: m e  enerav eauarion could not be balanced witnin the soeciiied number of iterations.  he -. . 
program used critical depth for m e  water evriace and continued on wirn the calculariona. 

warning: ~ n e  energy loss was greater than 1 . 0  i r  10.3 m). between the current and previous cross 
F ~ C L ~ O ~ .   his may indicate the need for additional cross sections. 

~arning: ~uring the standard srep iterations, when the aesuned water surface was set equal to critical 

FDS ofcline Creek Ihburarics. 
FCD i 0 0 5 ~ 0 2 4 .  Work Assi8,rnunr 2 
JE Fulleri'Hyrlrolo~y & Geonzoq,hology, Inc. 





warning: The energy equation could not be balanced ~irnin the specified number of iterations. The 
program used crirical depth far the warer surface and continued on with m e  caiculations. 

warning:  he crasa section had LO be extended vertically during the critical depth calculations. 
warning:  he energy loss *as greater than 1.0 ft 1 0 . 3  m i .  between the current and previous cross 

secrion. This may indicate the  need for additional cross sections. 
Warnmg: During the standard step iterations, when the assumed warer surface was s e t  equal to criLical 

depth, the calculated warer surface came back below critical depth.  his indicate8 that there 
is nor a valid subcri~ical answer.   he program defaulted to crirical depth. 

warning: m e  parabolic search metnod failed LO converge an crirical depth.   he program will try the 
cross secrion slice/secanr method LO find critical depth. 

Profile #profile 1 

POS =eft sra night ~ r a  slow iirea W.P. ~ercent ~ y d r  velocity 
( E L I  ( F L I  i c i s l  (sq f t l  l i t 1  Con" Depth(ft1 ( f t i s l  

1 LOB 9975.03 9 9 8 3 . 5 6  1.15 0.81 3 . 3 3  0 . 2 2  0 . 2 5  1.42 

SOB 9 9 8 3 . 5 4  9 9 9 2 . 0 5  33.77 8 . 9 7  8 . 5 8  6 . 5 2  1.05 3.77 

3 Chan 9 5 9 2 . 0 5  9 9 9 1 . 8 0  38.21 1.91 2 . 9 7  7.38 2.11 5.46 

Chan 9 9 9 4 . 8 0  9997.16 7 6 . 2 5  8 . 9 5  2.97 14.72 3.25 8 . 5 2  
Cham 9497.56 10000.31 123.16 11.88 2.93 23.78 4 . 3 2  10.17 

6 Cham 10000.31 10003.06 1 2 5 . 8 2  12.08 2 . 9 6  2 4 . 2 9  4.39 10.41 

Cham 10003.06 1000581 7 5 . 3 4  8.92 3 . 0 0  14.54 3.24 8 .44  
8 Chan 10005.81 10008.57 15.25 5 . 6 6  3 . 0 0  6.81 2 . 0 5  6.23 
5 m a n  10008.57 10011.32 8.40 2.39 3 . 0 0  1.62 0 . 8 7  3.51 
10 ROB 10011.32 1002323 0 . 6 5  0 . 6 0  4 . 3 7  0.13 0.14 1.04 

warning: energy equation could nor be balanced within the specified number of iterations.   he 
program "sed critical depth far me warer surface and continued on with the calcula~ions. 

warninn. m e  enersu loss was oreater than 1.0 ft 10.3 m ) .  between me current and orevious cross 
~~~ -. 
section.  his may indicate me need for additional crass seciionil. 

warning: hiring the standard step iterations, when m e  assumed water surface was s e t  equal to critical 
nenrh rhs r i i l F l l ~ i l r P d  surface came back below critical deotn.  his lndlcares that there ..-. ~~, . ~~ -  ~~~ ~~ 

ia "ot a "elid subcritical answer.   he program defaulted to critical depth 

Protile #profile 

PO& 

LOB 
LOB 

3 Cham 
4 Cham 

m a n  
6 cnan 
7 Chan 
8 Cham 
5 cnan 
10 ROB 

R i g h t  SLB 
i f t i  
9 9 8 1 . 5 4  
9992.05 
9 9 9 h 8 0  
4997.55 
10000.31 
10003.06 
10005.81 
10008.57 
10011.32 
10023.23 

W.P. 
( E t l  
3 . 6 0  
8 . 5 8  
2.97 
2 . 9 7  
2.93 
2 . 9 6  
3.00 
3 . 0 0  
3 . 0 0  
4 . 4 5  

warning: m e  energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth f o r  the warer surface and conrxnued on with the calcula~ions. 

warning: m e  cross section had LO be extended vertically during the critical depth calculations. 
warning:  he energy loss was greater than 1.0 f r  1 0 . 3  m i .  between the current and previous cross 

section.  his may indicate m e  need for additional cross sections. 
warning: nuring the standard s tep iterations, when the assumed warer surface was s e t  equal to critical 

depth, the calcuiaieo water surface came back below critical depth.   his indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

warning: search method failed LO canverge on critical depth.  he program will try me 
cross section slicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: X3 
REIICH: Reach I RS: 0.930 

INPIIT 

~~~k sta: m i r  Right ~engths: Leir channel Right coeff conrr. ~xpan 
49910610012.21 141.58 183 .19  2 2 1 . 5 5  .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

6.6. Elev i.CL1 
"el Head l i t 1  
W . S .   lev i i r i  
CrlL W.S.  1 i r 1  
E.G. Slope lEt/frl 
Q Total ( c i s )  
TOP width i i r )  
vel Total ( i r l s l  
  ax cnl nprn i r r i  

2 2 6 5 . 0 5  Blement 
0 . 7 5  Mr. "-Val .  

2261.30 Reach Len. 1 f L I  
2265.30 Flow Area (44  f L l  

0 .018663 area isa f L l  
518.00 Flow 1 C f s I  

6 5 . 4 2  Tap Width 1 f L l  
5 . 8 9  L V ~ .  "el .  i f r i s i  
z .qg  ~ y d r .  Depth 1 t r i  

Left OB Channel Rlghi OB 
0.051 0.050 0 . 0 5 5  

143.58 183.19 2 2 4 . 5 5  
13.50 55.00 19.45 
13.50 55.00 19.65 
39.91 418.32 59.75 
18.72 21.15 2 5 . 5 4  

2 . 9 6  7.61 1.07 
0 . 7 2  2.60 0.76 

FDS of Cline Creek Tributaries. 



Con". Total ( c i s )  3791.7 Can", l c f s l  2 9 2 . 2  3 0 5 2 . 1  437.5 
~ength Wtd. ( i t )  184.58 wetted per. i f r )  1 8 . 8 4  21.85 2 1 . 5 0  
Min Ch El I f L l  2261.81 Shear I l b f s q  f L )  0.84 2 . 9 9  0 . 8 9  
Alpha 1.40 Stream Power I l b f f t  s l  2 . 4 7  2 2 . 1 3  2 . 7 2  
~ r c t n  ~ o n a  lit1 3 . 7 3  cum volume ( a c r e - t r i  3.05 5.38 2 . 6 1  
C I E Loha l i t )  0.01 Cum Sli  l acres l  2 . 9 1  2.29 2.118 

warning:  he energy equation could not be balanced within m e  specified number oi iteratione. m e  
program used crr~ical depth f o r  the warer surface and continued on with the calculations. 

warning: m e  energy loss wile greater than 1 . 0  it 10 .3  mi. between the currenr and prevrous cross 
section. ?his m i y  indicate m e  need for additional crosa sections. 

warning: ~uring the ~ ~ a n d a r d  step iterations, when the assumed warer surface wae s e t  equal  t o  critical 
denm. me caloulateo water surface came back below critical death.  his indicates that there 
is-not a valia euiicri~ical answer. The program defaulted to crl~ical depth 

CROSS SECTION OUTPUT 

E.C. Elev l f t l  
"el Head i f t i  . . 
W.S. EleY I f L l  
CriL W.S. I f L l  
E.0. Slope I f L I I L I  
Q Total ICfGI 
Top Width I fL !  
"el Total l f L / s l  
Max Chi DpLh l f t l  
Con". Total l c f s i  
Length WLd, 1fL i  
Min Ch El I f L l  
Aloha 

Profile #protile 2 

Element 
WL. "-Val. 
Reach Len, lit1 
Flow Area lsq  f L l  
Area i sq  f L l  
Flow IC fs I  
~ o p  width i f t i  
avg. "el. ( i r f s i  
Hydr. Depth I f L i  
conv. 1ctsi  
Wetted Per. IFLI 
Shear I l b l s q  fL i  
Strean! Power I l b f i L  
cum Volume lacre-fL1 
cum S l i  i acres i  

Channel 
0.050 

183.19 
6 4 . 2 4  
5 4 . 2 4  

4 5 8 . 0 1  
21.15 

8 . 4 4  
2.56 

2'192.6  
21.45 
3.70 

3 1 . 2 3  
5.76 
2.29 

Right 08 
0.055 

224.55 
12.66 
12.66 
55.10 
10.51 

4 . 4 3  
1.20 

3 6 6 . 5  
11.42 
1.62 
7.19 
1.51 
1.05 

warning: m e  energy equation could nor be balanced within the s~eciiied number of i~eraiionn. m e  
program Gea~critical depth for the warer surface and continued on with the oaicularions. 

warning: m e  cross section had to be extended veriicany during the critical depth calouliltions. 
warning: The energy loss was greater than 1.0 it 10.3 m i ,  between the current and previous Cross 

aection. This may indicate the need f o r  additional cross sections. 
Warning: Durrng the standard step iterations, when the assumed water surface was s e t  equal to critical 

death. the calculaLed water surface came back below critical death. This indicate@ rhar there 
is'nol a valid subcritical answer. s he program detaultea LO critical depth. 

warning:  he parabolic search method failed to converge on critical depm. m e  program will try me 

POS 

LOB 
LOB 
Chan 
Cilan 
Chan 
cnan 

W.P. 
l f t l  
6 . 6 1  

1 2 . 2 2  
3 . 0 7  
3.07 
3.07 
3 . 0 5  

7 m a n  10003.15 10006.17 6 4 . 7 9  8 . 3 4  1.05 12.51 2.76 7.77 
8 Chan 10006.U 10009.19 47.86 6 . 9 5  3.05 9.21 2.30 6 . 8 8  
9 Chan 10004.14 10012.21 13.01 1.57 3.05 5 . 3 8  1.84 5.91 
10 ROB 10012.21 lOOZ4.70 51.80 11.67 12.52 10.00 1.17 3 . 5 1  
11 ROB 10021.70 10037.19 7.96 4.77 12.51 1.54 0 . 3 8  1.67 
12 ROB 10037.19 10049.61 0.00 0.01 0.57 0.00 0 . 0 2  0.19 

warning:  he energy equation could not be balanoed within the specified number ai iterations. i he 
program used critical depth far the warer surface and continued on with the  calculariann. 

warning; m e  energy lass was greater than 1.0 ft 1 0 . 3  m i .  between m e  current and previous cross 
aeotion. =his may indicate me need for additional cross B ~ C L ~ O ~ S .  

warning: nuring the standard srep iterations, wnen m e  assumed warer surface was set equal to critical 
deoth, the calculaLed water eurface came back below critical death. Thia indicarea that there 
ie'& a valid subcritical answer. The program defaulted to critical depth 

Profile #profile 2 

POB 

LOB 
Chan 
Cham 
Cham 
cnan 
Cham 
Cham 
Chan 
ROB 

Left SLa Right S t a  
l i t )  lit1 
9 9 7 8 . 9 3  9111.06 
9991.06 9 9 4 4 . 0 8  

warning;  be energy equation oauld nor be balanced within the specified number oi i terat ions .    he 
program used critical dep~h for the warer evrface and continued on with the calculations. 

warning:   he crass section had to be extended vertically during r i le  critical depth calculariana. 
warning: T D ~  energy loss was greater than 1.0 tr  1 0 . 3  m i .  between the current and previous crass 

seotian. This mav indicate the need for additional crone aeckions. 
warning: ouring the standard srep iteratione, wnen the assume6 warer sur face  was eer equal ia critical 

depth, the calculated warer nurface came back below critical depth This indicates that there 
ia nor a valid subcritical answer. =he program defaulted to critical depth. 

warning:  he parabolic search method failed to converge on critical depth.  he program will try me 



cross section elicelsecant method to find critical depth 

CROSS SECTION 

RIVER: K3 
REIICH: Reach 1 RS: 0.846 

iNPUT 

m n k  sta: Right ~engths: Left channel Rignt coeif canrr. ~ x p a n  
99871610010.09 1 4 4 . 2 4  153.09 157.49 1 .3 

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev IfLl 2259.69 Element Left OB Channel Right OB 
Yel Heed ifti 0.80 Wt. "-Val. 0 .055  0.050 0.050 
W.S. Elev lftl 2 2 5 8 . 8 9  Reach Len. lit1 1 4 4 . 2 6  153.09 117.49 

crir W . S .  I ~ L I  2 2 5 8 . 8 9  mow ~ r e a  isq it1 12.18 54.12 13.58 
E.C. Slope iftlfil 0.021956 Area lsq it1 12.18 54.12 13.58 

Q Total lcfsl 518.00 Flow lcfsl 42.94 420.69 5 4 . 3 7  
TOP width I ~ L I  1 3 . 1 1  ~ o p  ~idih (it] 14.65 22.93 15.57 

"el =om1 lft/sl 6 . 4 8  l i v g  "el. iirls] 3.53 7.77 4 . 0 0  
 ax chi ~ p ~ h  I ~ L I  3 . 0 1  xydr. ~eptn lit1 0.83 2 . 3 5  0 . 8 7  
Con". Total lcfsl 3 4 9 5 . 9  Con". (cis1 2 8 9 . 8  2839.1 166.9 
length wed. lftl 113.02 Wetted Per. Ifti 14.74 23.08 11.67 
Min Ch El IfLI 2211.88 Shear IlbISq ft) 1.13 1.21 1 . 1 9  
Alpha 1.23 Stream Power ilblit sl 3.99 24.99 4.75 
FrCLn LOSS IfLI 2.96 Cum Volume lacre-it) 3.02 5.15 2 . 5 2  
c & E LOSS I ~ L I  o o o  cum sa iacresr 2.85 2 . 2 0  2 . 7 7  

warning: TIE energy equation could not be balanced within m e  specitied number of iterations. =he 
program used crirical depth for the warer surface and continued on with t h e  calculations. 

warning:  m e  energy loss was greater than 1.0 tt (0.3 mi. between the current and previous cross 
section.  his may lndicare m e  need tor additional cross sections. 

warning: During the standard step iterations, when the assumed warer surface was s e t  equal t o  crirical 
depth, the ca~cu~atea water surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted Lo crirical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev iftl 
"el Head ifLi 
W . S .  Elev IfLI 
crit W.S. IFLI 
E.G. slope (frlfr) 
Q Total icrsi 
Top Width iftl 
"el Total lfL/sl 
Max Chl DpLh ifL1 
Con". Total icfsl 
~ e n q t h  Wtd. (it1 

2 2 6 0 . 0 7  Element 
1.18 Wt. "-Val. 

2 2 5 8 . 8 ~   each  en. (it) 
2258 .89  Flow Area !sq it1 

0.029023 Area lsq it1 
118.00 Flow (cis1 

2 7 . 5 4  ~ o p  widin (iri 
8 . 4 5  ~ u g ,  "el. (ir1s1 
i 0 l  HVdT. Dent,, ,it, 

3040 .5  Conv. icis) 
113.35 Wetted Per. (it) 

2215.88 Shear IIbIsq it) 
l a 7  stream Power !lb/fL si 
4 . 0 8  Cum Volume (acre-£ti 
0.03 Cum Sii lacresl 

warning: m e  energy equation could nor be balanced within the specllied number of iterations. i he 
program used crirical depth far the warer surface and continued on with the calculations. 

Warning: me cross section had Lo be extended vertically during the critical depth calculations. 
warning;   he energy lass waa greater than 1.0 EL ( 0 . 3  mi. between the current and previous cross 

m i s  may indicate m e  need for additional cross sections. 
warning: ~uring the standard seep iierarions, when the assumed water surface waa set equal to critical 

depm, m e  calculated warer surface came hack below critical depth.  his indicates that there 
is nota valid subcritical answer. The program defaulted to crieica1 depth. 

warning: me parabolic search method failed to converge on crrtlcal depth.  he program will try the 
cross section s~iceisecanr method to find crirical depth. 

8 Chan 10003.54 
9 Chan 10006.81 
10 ROB 10010.09 

FDS of Cline Creek Triburcrics, 
FCD 2005C024, Work Assigntnent 2 
JE Fuller/Hydrology & Geo,rtorpholofiy. 

Right Sta 
lit1 
9975.52 
9487.15 
9 9 9 0 . 4 4  
3993.71 
9996.99 
10000.26 
10003.54 
10006.81 
loala.aa 
10023.42 

1nc. 

W.P. 
lfL1 
3.04 
11.70 
3.30 
3.30 
3.29 
3 . 3 0  
3 . 3 0  
3 . 3 0  
3 . 3 0  

13.42 



II ROB 10021.42 10035.75 0.28 0 . 2 8  2.26 0 . 0 5  0.12 1 0 l  

warning: m e  energy equation could not be balanced within the specified number of iceracione. m e  
program used critioai degLh for the water nureace and ConLinued on with Lhe calculations. 

warning:   he energy loss was greater than 1.0 fc 10.3 mi. between m e  current and previoue orone 
section. This may indrcare the need for additional croee sections. 

Warning: During the standard sreg icerationo, when the assumed water surface was s e t  equal to critical 
deem, the cilloulated water surface came back below critical depth.  his indicates that there 
is~not a valia subcriticill anawer. TIM program defaulted to cr i t i ca l  depth. 

Profile "profile 2 

LOB 
Chan 

3 cnan 
4 cnan 

Chan 
6 Chan 
7 Ciian 
B cnan 
9 ROB 

warning: 

warning: 
warning: 

warning: 

warning: 

area 
isq ftl 

2.63 
1.91 
7.18 
8.37 
9.47 
8.91 
7.71 
5 . 4 7  
4 . 6 4  

W.P. 
IfLl 
3.17 
3.30 
3.30 
3.29 
3 . 3 0  
3.30 
3 . 3 0  
3.30 
4 . 3 4  

  he energy equation could nor be balanced within the specified number of iterarionn. i he 
program used critical depth for the water surface and continued on with me ca~~ulations. 
The cross section had Lo be extended verkically during the critioal depth calcuiarionn. 
The energy loss was greater than 1.0 FL 10.3 m i .  between the current and previoue ~ ~ 0 6 6  

section. ~ h i a  may indicate the need for addi~ional croee secrions. 
~uring me etandard srep iteratione, when the assumed water surface wan n e t  equal LO critical 
depth, the calculated water ourface came back helow critical depth. This inaicatea that there 
is not a valid subcrltrcal answer.  he program detaulred to critical aepm. 
 he parabolic searoh method failed LO converge on critical depth. c he program will try the 
cross section sliceisecan~ method to find critical depth. 

CROSS SECTION 

RIVER: il 
REACH: Reach 1 RS: 0 . 8 6 7  

.... ". 
DeGCriptio": 
station ~levaiion ~ a t a  num- 26 

SLa 61eu SLa Elev SLa Elev SLa Elev SLa Elev 
9969.14 2 2 1 8 . 0 3  5 9 8 5 . 1 7  2 2 5 5 . 1 8  9987.66 2 2 5 4 . 2  9992.36 2252.51 9 9 9 3 . 8 7  2251.99 

9 9 9 5 2 2 5 1 5 6 4  9999.95 2249,71001008 2251.5310012.552251.95110015.8& 2252.51 
10025.67 2212.9810011.08 2253.2210043.58 2251.7610051.05 2254.1310052.d1 225d.2  
10054.89 2254.3210057.28 2284.5310059.96 2254.7210067.44 2 2 5 5 . 2 5 1 0 0 5 8 . 9 8  2255.31 

~ a n k  Sra; ~ e i t  ~ight Lengths: =eft channel ~ i g h t  coeff contr. ~ x p a n .  
44951001256 142.98 125 .28  117.19 1 . 3  

CROSS SECTION OUTPLPI. Profile "profile 1 

E.G. Elev lfL1 
"el Head Ifti 
W.S. Elev Ifti 
cric W.S. lftl 
E.C. Slope ift/fLl 
0 Total ICfeI 
Top Width lftl 
Vel Total Iftlsl 
Max C h l  DpLh lftl 
con" Total icfni 
length Wrd. ifri 
i in cli ~l lit1 
Alpha 
srcrn ~ o e e  (it1 
C 6. E LOB* lfL1 

2214.68 ElemenL Left OB Channel Riglit OB 
0.85 W t . n - V a l .  0 . 0 6 0  0.050 0.060 

2 2 5 1 . 8 3  Reach Len, iftl 142.98 1 2 2 . 2 8  117.59 
2251.81 Flow area Isq ftl 7.11 13.61 24.10 

0.017123 area rao fri 7.14 13.61 24.10 
n o w  icis) 
Top Width Ifkl 
m g .  "el, lfr/al 
Hydr. Depth lit1 
Can" <cia1 
Wetted per. iirl 
Shear llb/sq fL1 
stream power Ilblit si 
cum volume Iacre.fr, 
Cum SR lacreal 

warning: l he energy equation could nor be balanced within the specified number of irerariona.   he 
program used critical depth for m e  warer auriace and continued on with me ca~culakions. 

warning: m e  energy loss was greater than 1.0 it 10.3 m1, between the current and previous croaa 
section. This mav indicate the need far addlrional cross sections. 

Warning: During the atandaid srep iterations, when the assumed warer surface was oer equal to critioal 
depth, t h e  calculated warer surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. E I ~ Y  (it) 2 2 5 4 . 8 5  ~lernent ~ e i r  OB channel ~ignt 08 
vei ~ e a d  1fr1 1.08 wr. n-"a=. 0 . 0 5 0  0.060 
W . S .  m e v  (it1 2251.77 seaoh s en. (it1 1 4 2 . 9 s  125.2s 117.5s 
~ r i r  W . S .  (it1 2213.77 plow hrea isq rt1 1 2 . 4 1  1 4 . 4 0  
E.O. Slope IfiIfLl 0.024181 Area lsq f L 1  5 2 . 4 5  1 4 . 4 0  
Q Total lCfC1 518.00 Flow ICiBl 4 1 9 . 2 3  58 .77  

FDDS ,j',fiine Creek Tribrrhl~ies, 
FCD 2005C024, Work Assi~n,nenf 2 
JE Fuiier/HydmIogy & Ceomaq~holofiy, 1,s. 



vei I ~ L / S I  
Max Chl DpLh lit1 
Conv. Total IcEs! 
length W L ~ .  l i t )  
  in ch EL ( i t 1  

30.00 TOP width i t r )  
7 . 7 5  Iivg "el, i i t l r ; !  
4.07 Hydr. Depth ( f t i  

3 3 1 0 . 7  Con", i c f s i  
124.46 wetted per .  ( f r !  

2 2 4 9 . 7 0  . Shear i l b / s q  f t l  
1.16 Stream P o w e r  !lb/fL sl 
2.94 Cum Volume ( a c r e - f t l  
0 . 0 3  Cum Si i  (acres1 

warninq: m e  enerq~ eauatlon could not be balanced within the specified number of iterarians. m e  .. . 
program "sed crltical depth for the warer suriace and continued on with the calculations. 

"arning;   he cross section had to be extended vertically during the critical depth calculations. 
narninri: The enerqv loss was wearer than 1 . 0  f L  10.3 m i ,  between the currenr and previous crass .. 

section. Tnis may indicate the need ror additional cross sections. 
warning: During Lhe standard srep iterations, when the assumed warer surface was set equal to critical 

deotn, the calculated warer ~urface came back below critical death.  his indicates that there . . 
is not a valid subcritical answer. The program defaulted to critical depth. 

~ ~ ~ i ~ ~ :  parabolic search metnod failed to converge on critical depth.   he program will try me 
cross section sliceleecant method to iind crirical depth. 

POS =eft s t a  night sta PIOW ~ r e a  W.P. ~ercent ~ y d r  velocity 
(ft! I ~ L I  (cis! ( s q  ~ L I  (it1 con" o e p m t r i !  I ~ T / S I  

LOB 9 9 8 4 . 6 6  9 9 8 9 . 8 3  0 . 2 4  0.24 1.22 0 . 0 5  0.21 0 . 9 9  - ~ -  ~ ~ 

2 LOB 9989.83 9 9 9 5 . 0 0  23.90 6.91 1 . 5 0  4.61 1.34 3 . 4 6  
3 m a n  9995.00 9997.51 4 9 . 0 6  6 . 8 8  2 . 6 8  9 . 4 7  2 . 7 4  7 . 1 3  

Chan 9997.51 10000.02 8 0 . 3 8  9 .24  2 . 6 8  11.52 3 . 6 8  8.70 
5 Chan 10000.02 10002.53 91 .08  9.77 2.51 17 .58  3 . 8 9  9.32 
6 Chan 10002.52 10005.03 74.11 8.61 2.51 1 4 . 3 1  3 . 4 *  8 . 5 9  

man 10005.03 10007.5+ 58.56 7 . 4 9  2 . 5 5  11.31 2.99 7.81 
8 Chan 10007.54 1001005 4 4 . 5 0  6.36 2 . 5 5  8 . 5 9  2 . 5 3  7.00 

Chan 10010.05 10012.56 3 2 . 3 0  5.24 2 . 5 5  6 . 2 4  2 . 0 9  6.16 
10 ROB 10012.56 10031.53 58.72 20.03 19.04 . 11.341 1.06 2.93 
II ROB 10031.13 10050.50 5.16 4 . 0 6  13.13 1.00 0 . 3 0  1 . 2 7  

warning: m e  energy equation could not be balanced within m e  specified number of iterations.   he 
program critical depth far the warer suriace and continued on with the calculations. 

warning: m e  energy loss was greater than 1 . 0  it (0.3 mi. between the current and previous cross 
~ n i s  mav indicate the need f a r  additional cross sections. 

warning: ~uring the standard step iterations, when the asauned water surface was set  equal to critical 
depth, me calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

Chan 
ROB 

warning:  he energy equation could not be balanced within m e  specified number of itera~~ons.  he 
"sed critical depth for the water surface and continued on with the caicularions. 

warning: m e  cross section had to be extended v e r ~ i c a n y  during m e  critical depth calculations. 
warning: =he enersv lass was qrea~er than 1.0 ft 10.3  m 1 .  between me current and previous cross .. 

section. Tnis may indicate the need for additional crors sections. 
warning: ~uring the standard srep iterations, when the assumed warer surface was set equal to critical 

deotn. the calculated water surface came back below critical deotn. This indicates that there 
isLnoi a subcritical answer. s he program defaulted to crlricsl depth. 

Warning: The ~arabolic search method failed to converge on critical depth. The program will try the 
cross section alice/secanr method to iind critical depth 

CROSS SECTION 

RIVER: X? 
REEICH: Reach 1 R S :  0.843 

INPUT 

10040.07 1251.2510050.71 2211.1 10054.5 2252 

>,arming, s n Values "urn- 3 
ara n Val s t a  n Val SLa n Val 

9921.452 , 0 5 5  9990.31 ,0510004.85 -055 

Bank SLa:  left Right Lengths: Left Channel Right  Coeff Contr. Bxpan 
9990.3510004.85 109.85 128.3 140.24 .I . 3  

CROSS SECTION OUTPUT Profile i tprofile 1 

FDS of Cline Creek Tributaries, 
FCD 2005C024, Work Arsi~nment 2 
JE Fuller/!Iyd,ulogy & Cconzorphology, Inc 



E.C.  lev i f r ~  2210.08 ~lemeni ~ e i t  08 channel ~ighf 08 
v e l  ~ e a d  ! t r i  0 . 7 4  W L .  n~val. 0.055 0.050 o o s s  
W . S .   lev l f t l  2219.34 Reach Len. I f t i  109.81 128.30 1 4 0 . 2 4  
crit W.S. l f r i  2249.14 mow ~ r e a  lsq i t )  41.25 11.30 7 . 8 5  
E.O. slope i f ~ i f t i  0.019174 area (sq f r i  41.26 4 1 . 3 0  7 . 8 5  
0 Total IcfBI 518 .00  Flow !cis1 1 5 2 . 8 0  331.79 2 9 . 4 1  
Top Width I f t i  63.89 Top Width I f t i  $ 1 . 8 4  14.50 7 . 5 4  
"el m e a l  l r r / s i  5 . 7 3  A V ~ ,  "el. i f t / s i  3.70 8.13 3.75 
 ax chi Dprh ! f t i  3.66 ~ y d r  ~ e p i h  i i r i  0.49 2.81 1.04 
Con". Total lc fa i  1740.4 Can" icfei 1101.5 2 4 2 5 . 0  2 1 2 . 4  
Length WLd. IfLi 126.82 Webred P e r .  I f t i  41.89 1 1 . 8 7  7 . 8 4  
i in cn EI r r t i  2245 .68  shear !lb/eo ~ L I  1.18 1.12 1.20 

warning: m e  energy equation could not be balanced within the apeciiied number of irerationo. i he 
program "sea critical depth for the warer surface and continued on w i ~ h  the calculations. 

warning: energy loma wan greater than 1.0 et 10.3 mi. between me currant and previous cross 
necrion.  his may indicate the need far additional cross sections. 

warning: During Lhe standard ntep iterations, when me assumed warer surface was aet  equal io crikical 
deorh. the oalculated water surface came back below critical death. This indicates that there . . 
in not a valid auboritical answer.  he program defaulted ra critical depth. 

CROSS SECTTON OUTPUT Plofile %profile 2 

E.G. Elev !fLi 2 2 5 1 . 1 2  Element Left 08 Channel Right 08 
Vel Head l i t 1  1.35 W t .  " -Va l .  0 . 0 5 5  0.050 0 . 0 5 5  
W.S.  lev ! ~ L I  2 2 4 9 . 7 7  neach  en. ! f r i  1 0 9 . 8 5  128.30 140.24 
crir W . S .  i f t i  2 2 4 9 . 7 7  plow area lsq f i i  0 . 8 4  4 7 . 4 6  11.06 
E.D. mope I ~ L I ~ L I  0 . 0 2 2 1 9 5  ~ r e a  (sq f r i  0 . 8 4  4 7 . 4 6  11.06 
0 Total lcfai 518.00 Flow lcfs l  1 . 5 7  461.61 1 4 . 7 8  
TOO width r f t i  2 2 . 3 9  TOD width (it) 0.15 14.50 7 . 5 4  
vei rota1 ~ t r / s i  8 . 7 3  *vi .  "el, i i c / s i  1.85 9.73 4 . 9 5  
Max Chl Dpih !fLI 1.04 Hydr Depth I f t i  2 . 4 2  3 . 2 7  1.47 
Con". Total lofsi  3 0 . 9  Canv !cis1 1 0 . 4  3057 .7  362.8 
length W L ~ .  I ~ L I  129.24 Wetted per. ! f t i  2 . 7 5  14.87 8 . 2 6  
 in cn EL 1rr1 2 2 4 1 . 6 8  shear i lb laq  f t i  0 .4+  4.54 1.91 
aloha 1.14 stream ~ a w e r  ilblit n i  0 . 8 3  44.1~ 9 .44  . . 
rrctn LOBS ! f t i  2 . 8 4  cum voiume !acre- i t1  1.88 5 . 2 0  1 .40  
C d E LOBS I f t i  0.11 Cum S i i  !acres1 1.17 2 . 0 8  0 . 9 5  

warninq: The enerqy equation could nor be balanced within the ePecified number of iLeraLions. Tile 
program ;bed-critical depth far the warer surface and continued on with Lhe calculations. 

Warning: The crose section had to be exkended verLically during the crirrcal depth calculations. 
warning:  he energy lass was greater than 1.0 f r  (0.3 m i ,  between the current  and previous cionn 

section.  his may indicate me need for addi~ional crora sections. 
warning: nuring m e  standard erep iterations, when the assumed water surface wan set equal LO critical 

denen. m e  calculated water surface came back below crrtical deorh.  his indicate0 that there . . 
in not a valid subcritical answer. The program defaulted Lo critical depth. 

warning:  he parabolic search meinad failed LO converge on critical depth.   he program will try m e  
orose necrian slice/secanr method to find critical depth. 

POB 

LOB 
LOB 
LOB 
LOB 
enan 
m a n  
m a n  
Chan 
Chan 
Chan 
m a n  
ROB 

W.P. 
i f t i  
0.50 

11.79 
13.80 
13.79 
2.10 
2.10 
2.11 
2.11 
2.13 
2.16 
2.15 
7 . 8 4  

Percent Hydr 
Conv DepthifLi 
0 . 0 0  0 . 0 1  
1 . 2 4  0.32 
8 & 1  1.00 

19.02 1.67 
5 . 9 0  2.18 
7 . 6 5  2 . 5 5  

warning:  he energy equation could not be balanced ~itnin the apeciiied number of iterations.  he 
program used critical depth for the  water surface  and continued an with m e  calculations. 

Warnin.: The enerav loss wae oreater than 1 . 0  tt 10.1 m I ,  between t h e  current  and oreviaus cross .. 
seorion. Tnia may indicate the need tor additional cross sections. 

warning: mring the  standard seep iteratione, when the assumed warer surface was sei equal LO critical 
deoth. the calculated warer surface came back below critical deoth, This indicates that there ~ ~ ~ ~~~ ~ 

ie not a valid subcritical anawer. m e  program defaulted to critical depth, 

POB left SLa Right S t a  Flow area W.P. Percent Hydr VeloClLy 
l f t i  i f t l  Icfol 1sq f t I  ! f t l  con" OepthiEti l i r l s i  

LOB 9 9 7 6 . 5 7  9990.35 1 . 5 7  0 . 8 4  2 . 7 6  0 . 3 0  2 . 4 2  1.85 
2 Chan 9 9 9 0 . 3 5  9992.42 11.00 5.40 2.10 8.69 2.61 8.33 
3 Chan 9992.42 9 9 9 4 . 4 9  16.01 6.17 2.10 10.82 2 . 9 8  9.09 
4 Chan 9994.49 9996.56 68.1'1 6.94 2.11 11.16 3.35 9.83 
5 Chan 9996.56 9998.64 8 1 . 5 1  7.72 2.11 15.74 3 . 7 3  10.16 

Cham 9 9 9 8 . 5 <  10000.71 89.18 8.19 2.11 1 7 . 2 1  3 . 9 5  10.89 
7 Chan 10000.71 10002.78 70.50 7.15 2.16 13.61 3.45 9.87 
8 m a n  10002.78 10004.85 51.16 5.89 2.16 9.88 2.85 8 . 5 8  
9 ROB 10004.85 10014.78 54.78 11.05 8.26 10.58 1.47 4.95 

FOS ol'Cline Creek Tribururies, 



Warnlna: The enerav errnation could nor be balanced ~ i t n i n  the soecified number ai lrerarions. The .. . 
progr.m "sea critical depth for the water surface and continued on with the calculations. 

warning: =he cross section had to be extended vertically during m e  critical depth calculations. 
warning: The energy loss was greater than 1.0 f L  10.3 m l ,  between the Current and previous croea 

section. m i s  may indicate the need for additional C ~ O S B  sections. 
warning: mring the standard step iterations, when the assumed water surface was set equal to critical 

dpneh. the calculated warer surface came back below death. mis indicates that there 
~ ~ ~ 

is ~ O L  a valid subcritical answer. The program defaulted L a  critical depth. 
warning: The parabolic search method failed Lo converge on critical depth. The program will try the 

cross S ~ C L I O ~  s l i ce l s ecan r  method to find critical depth. 

CROSS SECTION 

RIVER: X3 
REACH: Reach 1 RS: 0.819 

TNP,,T 

Manning,s n Valuer; nu",= 3 
 ST^ n val S L ~  n val Sra n V a l  

9 9 5 4 . 5 1 9  ,055 9991.51 ,0510011.36 .06  

Bank SLa: Left Right Lengths: L e f t  Chamel Right COeEi Cantr. Expan 
9991531001136 172.55 1 4 9 . 9 8  126.76 1 . 3  

CROSS SECTION OUTPUT Profile Uproflle I 

E . G .  Eiev l f t l  2245.75 Element Left OB Channel Right OB 
Vei Head l f t l  0 . 70  W L .  n-Val. 0.051 0.050 0 .060  
W . S .  Elev (fL1 2245.04 Reach Len, ( fL !  172.51 149.98 125.76 
crit W.S. i f t i  2245.06 FIOV area isq ~ L I  3 . 2 0  55.56 11.59 
E.G. Slope 1fLlfLl 0.016426 Area lsq f t l  3 . 2 0  56 .56  33.59 
O Total (cfs! 518.00 Flow ( c f s l  8.91 4 1 6 . 9 5  92.14 
Top Width ( f t l  70.66 Top Width ( f t l  4.25 19.83 46 .67  
vel  oral 1rrIs1  5.55 aug. "el. ~ f t i s i  2.79 7.37 2.74 
Max Chl DpLh IfLl 4 .16  H y d r  Depth  l i t 1  0.77 2 .85  0 .72  
Con". Total lc fs l  A041.9 Con" i c f s l  5 9 . 5  3253.4 719 .0  
~engrn W L ~ .  I ~ L I  1 5 2 . 9 9  Wetted per. l i t 1  4 . 4 3  21.00 4 6 . 7 2  
Min Ch El I f t i  2240 .88  Shear ( Ib l sq  it1 0.74 2 .76  0 .74 
~ l p h a  1.47 ~rream sower I l b l i r  sl 2 . 0 6  20.36 2.02 
FrCLn LOS6 l i t 1  2 . 5 6  Cum Volume l a c r e - i t !  2 . 8 5  4 . 6 8  2 . 3 4  
C L. E LOSS l i t 1  0 . 0 7  Cum SEI (acres! 2 . 6 8  2.01 2.55 

warning: m e  energy equation could not he halanced within m e  specified nuder  ai rterations.  he 
program used critical depth for the warer suriace and continned on with the calculations. 

warning: Divided flaw computed tor mi6 cross-Section. 
Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

section.  his may indicate the need for additional cross S ~ C L ~ O ~ S .  

warning3 ~uring the standard srep iterations, when me assumed warer surface was s e t  equal to critical 
depth, the warer came back below critical depth.  his indicates char there 
ir nor a valid subcritical answer. The prograln defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profile ifprofile 2 

E.G. =lev i i r i  2 2 4 1 . 9 9  ~ l e m e n ~  left OB channel ~ i m r  OB 
"el ~ e a d  ( i t )  
W.S. Elev l i t 1  
crit W.S. l i t 1  
E.G. Slope IELIfLl 
O Total ICfBI 
TOP width l i t !  
"el Total i i t l s l  
Max Chl DPLh l i t 1  
Con". Total lc is l  
length W L ~ .  l i t )  
  in ch EI i i r l  

0 . 9 8  W e . " - V a l .  
2215.01 Reach Len. l i t 1  
2 2 4 5 . 0 1  Flow Area i s m  it, . . 

0 . 0 2 1 2 6 1  Area lsq it! 
518.00 Flow ( c i s !  

37 .53  TOP Width l i t !  
7.20 avg. "el, i i r l s ~  
4 . 1 3  HVaT. DenLh i f t l  

3552 .0  cbnv. icisr 
150.44 wetted per, i f r i  

2 2 4 0 . 8 8  Shear I lb laa  ft! 
1.22 stream poke; i ~ h / f t  s i  
2 . 9 5  Cum Volume l a c r e - f t l  
0.04 Cum Sil lacresl 

warning:  he energy equation could not be balanced within the specified number of iterations.   he 
program used critical degrh for the water surface and continued an with the caicularions. 

warning:  he energy lass was greater than 1.0 it 10.3  mi. between the current and previous cross 
section.  his may indicate the need far additional cross ~ecrians. 

warning: ~uring the standard srep iterations, when me assumed water surface was set equal to critical 
dentn. the calculated warer surface came back below critical deotn. mia indicates that there 
is-not a valid subcritical answer. The program defaulted Lo cr;t1.cal depth. 

POB Lef t  SLa Right SLa Flow Area W.P.  Percent Hydr Velocity 
l i t!  (€TI icfs l  ley fL1 l i t 1  Con" Depthlftl  IfLIsl 

FDS of Cline Creek Tributuries, 
FCD 2005C024, Work Arsignmenr 2 
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LOB 
m a n  
Chan 
Cham 
Chan 
Chan 
cnan 
Cham 
wan 

10 ROB 10028.97 10046.17 37.28 16.11 17.51 7.20 0 . 8 0  2 . 5 4  
11 ROB 100b6.57 10064.18 3.31 2.14 5 . 9 4  0.64 0.36 1 . 5 5  
12 ROB 10054.18 10081.78 0.08 0.22 5 . 5 6  0.02 0.04 0 . 3 6  

warning:  he energy equation could not be balanced within the specified number of iterations.  he 
program used critical depth f o r  the water s u r f a c e  and continued on with the calcu~atione. 

warning: Divided flow oomputed for t h r o  cronn-sectlo". 
warning: s he energy loss wiis greater than 1.0 f~ 1 0 . 3  mi. between the current and previous cross 

aecrion. This may indicate the need for additional oroen eectione. 
warning: ~uring the standard step iterations. when me assumed water aurface was set equal to critical 

depth. the calculated waeer surface came back below critical depth. Tnia indicates that rnere 
is not a valid subcritical anawer.  he program defaulted to critical depth. 

Profile #profile 2 

POS ~ e f r  s t a  Riant s t a  s l o w  area W.P. percent ~ v d r  velocirv 

LOB 
Chan 
m a n  
Chan 
Chan 
t h a n  
Chan 
t h a n  
ROB 

warning: m e  energy equation could not be balanced within m e  specified number of iterations. ~ n e  
program "sea critical depth for  he water surface and continued on with me calcu~ations. 

warning:   he energy loss was greater than 1.0 FL ( 0 . 3  mi. hetween me current and previouil cross 
section.  his may iudioate the need for additional cross eeo~ione. 

warning: ~ u r r n g  the standard ~ t e p  iterations, when m e  aosumed water ourface waa aet equal ra critical 
dep~h, the calculated water surface came back belaw critical depm. Tnia indicates that rnere 
io not a valid oubcri~ical answer.  he program defaulted to critical dep~ii. 

CROSS SECTION 

RIVER: XI 
REFICH: Reach 1 R9: 0.790 

TNPUT 
DescrioLion: 

CROSS SECTION OUTPUT Profile tiprofile 1 

E.C.  lev (it1 2 2 6 0 . 5 9  Element left OB channel ~ight 08 
"el ~ e a d  ( t t l  0 . 4 7  WL. n-Val. 0.060 0 . 0 5 0  0.060 
W . S .  Elev l i t 1  2240.13 Reach Len ,  l f c l  1 7 2 . 7 6  2 1 1 . 6 3  250.13 
Crit W.8 ,  l i t 1  2240.01 Flow Area laq it1 66 .19  38.87 5.13 
E.G. Slope lEr/Erl  0.016998 Area lnq it1 66.19 38.87 5.13 
0 Total l c f s l  518.00 Blow Ic f s l  238.18 266 .05  11.77 
~ a a  Width i i r i  5 7 . 1 2  16.21 5.61 
vei ~ o t a l  i f t i e l  
Max Chl DpLh l f i l  
Conu. Total l c f s l  
Length Wrd, l i t 1  
Min Ch E l  l f t l  

warning: m e  energy loss was greater than 1.0 it (0.3 ml,  between the current and previouo crane 
section. ~ h i a  may indioate the need far additional cross sections. 

CROSS SECTION OUTPW PrO£iile Hproille 2 

E D .  EleY l i t 1  2241.54 Element 
Vel Head l i t 1  0 . 8 5  W L .  "-Val 

I'DS ofcline Creek Trib~~lrrries. 
I  1 .0 2<,1!5C'l,?./ I \ ' , , , /  ,I < < , ( , . ! , , e , ~ r  2 
. / / . ' I  .~ l lc r / l l~ , ln . /~ .c \  i (;I, na.,pbc l,s,q\, la. 



W . S .  =lev (it) 
CrlL W.S. i f i i  

2240.69 Reach Len. Iftl 
2240.55 Flow area !so fil 

E.G. Slope !ft/fLl 
Q Total icts, 
~ o p  width ifri 
vel ~otal (fils) 
Max Chl Dpth !ttl 
Con" Total i c f s i  

0.018183 iil-ed !sq FTI 
518.00 Flow ICfGI 
35.00 Top Width !£ti 
6.62 Xug. "el. !fL/sl 
3.78 Hydr Depth !it> 

Length wtd. ift, 
Min Ch El IfLl 

warning: me cross had to be extended vert lcany during the critical depth caicularions. 
mrning: m e  energy loss was grearer than 1.0 ft (0.3 m). between the current and previous crass 

~ n i s  may indicate the need for additional cross sections. 
Warning: The parabolic search method tailed to converge on critical depth. The program will try the 

cross section s11ce/secant method to find critical d e p m .  

Profile nplofiie I 

PO9 riow 
("is, 

I LOB 
2 LOB 
3 LOB 
4 LOB 

Chan 
6 cnan 

cnan 
Cham 

9 Cham 
10 Cham 
11 cnan 
12 ROB 
13 ROB 

Warning: The energy loss was greater than 1.0 it ( 0 . 3  m), between the current and previous crass 
section. m i 6  may indicate the need for additional cross sections. 

Profile "profile 2 

PO9 

LOB 
Chan 
Cllan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

Warning: The cross section had To be extended VerLically during the critical depth calculations. 
warning: The energy loas was greater than I 0  it 1 0 . 3  rnl.  hetween Lhe current and previous cross 

section. mils may indicate the need f o r  additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try the 

crass section siicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: X3 
REhCH: Reach 1 RS: 0 . 7 5 0  

INPUT 
Description: 
station ~levarian ~ a r a  "urn= 2 5  

S L ~  =lev Sra =lev sra  lev sea  lev ~ t a  zlev 
9915.143 1238.039931.613 2237.49933.193 2237.349942.713 2236.769949.093 2236.2 
9955.643 2 2 3 5 . 8 9 9 5 7 . 6 5 3  2235,669966,803 2235.049967.193 2235.029978.163 2234.77 
9986.331 2234.62 9988.38 2 2 3 4 , 1 4 9 9 8 8 , 3 8 3  2234.549993.343 2233,589994,903 2233.34 
10004.1 2234.0510007.75 2234.3310011.01 2214.5310020.11 2234.6910029.49 2235.04 

10038.09 2236.8510046.42 2238.4110050.99 2238.91 10057.9 2239.910058.63 2240 

Manning,s n values "urn= 3 
S L ~  n val ara n val S L ~  n val 

9915.143 .05 $ 9 8 8 . 3 8  ,0510011.01 . 0 5  

~ a n k  sra: left R L ~ ~ L  iiengths: left channel ~ i g h ~  coeff coner. ~ n p a n .  
99883810011.01 188.91 168.48 1 5 9 . 5 5  .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev lftl 2236.45 Element left OB Channel Right OB 
Ye1 Head IfLI 0.59 W L .  "-Val. 0 .050  0.050 0.060 
W.S. =lev (fti 2 2 3 5 . 8 6   each =en. (it) 188.91 168.48 159.15 
Crit W.S. !ftl 2235.86 Flow Area 164 it1 28.05 63.37 22.34 
E D .  Slope (fLIfL1 0.025487 Area 164 EL, 28.05 d1.37 22.34 
Q Total !cfsl 118.00 Flow 1Cf.I 117.12 313.60 87.28 

FDS ofcline Creek Tribstctn'cs, 
FCD ZOO.TC024, Work Assignment 2 
JE Firller/Hydrolofiy & Ceotnoq>hulrigy, lnc 



Top Width IfLi 
vel  rota1 I ~ L / B )  
Max Chl DpLh IfLi 
COIIY. Total ICFSI 
Length wed. (fti 
Min Ch El lfci 
Alpha 
FlCLn Loon IfLi 
C k E Loon lit) 

Top Width IfLi 
Lvo. "el. i i t / s i  
~ydr. ~epth IfLi 
Con". lcfsi 
Wetted Per. IfLi 
Shear IIbfsq fLi 
stream power fIb/it oi 
cum volume iacre-fri 
cum STi 1acresi 

warning: l he energy equation could not be balanced within the specified number of iterations. i he 
program selected me water surface that had the least amount of error between compv~ed and 
a6EYmed values. 

warnin-: w he enerqy loss was qrearer t h a n  1.0 it 10.3 mi, between the ourrent and ~reviouo cross -. 
necrion. ~ h i a  may indicate the need far additional croea sections. 

warning: ~ u r r n g  the standard srep iterations, when the assumed warer surface wile a e ~  equal LO critical 
deoth, the calculated warer surface came back below critical deoth.  his indicates that there 
is not a valid subcritical answer. ?he program defaulted LO critical deptn. 

CROSS SECTION OUTPUT Profile tiprofile 2 

Element 
WL.  "-Val 

w s .  ~le"'li;i 
crir W . S .  ifti 
E.G. slope Ittfiri 
0 Total icini 
Tap Wldth Ifti 
"el Total IfLfni 
  ax C I ~ I  Dprn ifti 
Can". Total 1cisi 

Reach Len. IfLi 
PIOW Area 1sq £ti 
area ,so t t i  . .  . 
rlow icini 
TOP Width Ifti 
h v g .  vex. iit/si 
Hydr. DepLh lfti 
Con". ICfSi 
wetted per.  lfri 
shear Ilbfsq £ti 
siream Power (IbIfL el 
cum Volume lacre-fLI 
Cum SR (acres) 

warning: i he energy loss was greater than 1.0 f c  10.3 mi. between t i le  current and previoui croas 
section. This may indicate the need for additional cross sections. 

Profile #protile 1 

PO0 

LOB 
LOB 
LOB 
m a n  
m a n  
Chan 
Chall 
Chan 
Chil" 
m a n  
ROB 
ROB 
ROB 

Left SLa Right S t a  
Ifti IfLi 
994&.44 9'159.09 
9 9 5 9 . 0 9  9973.73 
9 9 1 3 . 1 3  9988.38 

W.P. 
iiri 
4 . 2 6  

14.67 
1 4 . 6 1  
3.29 
3 . 2 8  
3 . 2 4  
1 . 2 4  
1 . 2 4  
3 . 2 4  
3 . 2 4  
9 . 5 3  
8 . 5 4  
2 . 4 1  

warning: =he energy equation could nor be balanced within the specified number of icerationn.   he 
program selected the water auriace that had the ieanr amount of error between computed and 
assumed values. 

Warnmq: The e n e m y  loss was qrearer than 1.0 f L  10.3 mi. between the current and previous cross -. 
se~tion. Thin may indicate the need for additional crass sectione. 

warning: ~uring the standard srep irerariona, when  he aseumed warer nurfaoe waa set equal to critical 
deoth. the oalculated water surface came back below critical dellrh. ~ h i a  inaica~ee that there . . 
in a valid subcriticel mawer. ~ n e  program fiefaulted to cririoal depth. 

Profile #profile 2 

Flow Area 
lcrai lsq f r i  
7 5 . 7 2  1 3 . 4 3  
4 8 . 5 8  5 . 6 5  
75.16 8.63 

W.P. 
ffrl 
9 . 7 8  
3.29 
1.28 
1 . 2 4  
1 . 2 4  
1 . 2 4  

"ha" 
Chan 
Chan 
than 
"ha" 
man 
ROB 

warning: m e  energy loas waa greater than 1.0 it 10.3 mi, between the current and previous croaa 
section. o his may indicate the need car additional cross sections. 

CROSS SECTION 

RIVER: X3 
REACH: Reach 1 RS: 0.718 

INPUT 
Description: io Feet unsrream of 18th street 

FDS of Clbte Creek ?i.iDurrrrier, 
F C D  2005C024, Work A.~.~ignnlent 2 
JE Fu'uNer/Hyd,alogy & Gcumo~phology, 111~. 



station Elevation Data 
SLa Elev SLa 

Bank Sta: left Right Lengths: left Channel Right COeff ConLr. Expan 
9993.3 lDOl0.4 191.18 177.95 169.58 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev IfLI 2211.63 Element & e f t  OB Channel Right OB 
"el Head lftl 0.57 WL. n ~ V a l .  0 . 0 5 0  0 .050  0 . 0 6 5  
W.S.  lev I ~ L I  2211.07  each  en. iirl 191.18 117.96 169.58 
crir W.S. (ftl 2231.07 n o w  ~ r e a  isq it1 60.32 30.97 3.19 
E D .  slone if~ifti 0.029165 ~ r e a  isa rri 60.92 30.97 3.19 
o Total icrii 
Top Width (ftl 
uel Total 1ft1s1 
Max C h l  DpLh IfLI 
Con" Total lcfsl 
Length Wtd. lfrl 
Min Ch El IfLl 

s l s o o  n o w  icisi 279.32 2 3 1 . 8 3  
79.46 TOP widtn ifri 54.62 17.10 

5 . 4 5  avg. "el. 11216l 4.58 7 . 4 9  
2.56 Hydr. Depth ifLl 1.12 1.81 

3022.9 Conv. lcfsl 1630.0 1352.9 
182.74 Wetted Per. (it) 14.71 17.37 

2 2 2 8 . 5 1  Shear Ilblsq £ti 2.04 3.27 
1.23 Stream Power ilblit el 9.36 24.46 
1 . 4 2  cum volume (acre~ir) 2.33 4.17 
0.02 cum sa (acres) 2.19 1.74 

warning:  he energy equation could not he balanced within the specified number of irerarions. =he 
program selected the water surface that had the least amount of error between computed and 
aeaumed values. 

warning:  he energy loss was greater than 1.0 r t  10.3 mi. between m e  current and previous cross 
section. may mdicare the need for additional cross sections. 

~ ~ r n i n g :  mring the standard step iterations, when the assumed warer surface was set equal to critical 
depth, the calculated warer surface came back belaw critical depth.  his indicates that there 
is not a "-lid subcritical answer. ~ n e  program defaulted to critical depth. 

CROSS SECTION ODTPUT Profile l P I O f i l e  2 

E.C. Elev IfCl 2232.50 Element Left OB Channel Right OB 
"el Head i f L i  0.91 I 7 t . n - V a l .  0.060 0.050 
R.S. Elev IfLI 
c r i t  W . S .  IfLl 
E D .  Slope IfLIftI 
V Total lcfsl 
Top Width IfLl 
"el Total iftlsi 
Max C h l  Dpth IfLI 
Con" Total lcfs, 
~ength W T ~ .  iiri 
Min Ch El IfTl 

Reach =en. ifrl 
mow ~ r e a  isq it1 
Area 1sq it1 
Flow ICLSI 
TOG width ifri 
avg. "el. IILIsI 
war. Depth I ~ L I  
Con". lcfsi 

warnina:   he enersv eavation could not be balanced within the soeciiied number oi irerarions. i he 
program *ed'critical depth for m e  water surface and continttea on with the calculations. 

xarning:  he cross section had to be extended vertically during me critical depth calculations. 
Warning: The energy loss was greater than 1.0 FL 10.3 ml. between the currenr and previous cross 

section.  his may indicate the need for additional crass sections. 
warning: ~ u r i n g  the standard step iterations, when me assumed warer surface was aer equal to critical 

depth, the calculated warer surface came back belaw critical depth.  his indicates that there 
ia nor a valid subcritical answer. The program defaulted Lo critical depth. 

~arning: m e  parabolic search method failed eo converge on critical depth.   he program w ~ n  try me 
cross section ~licelsecant method LO find critical depth. 

POS  eft era night s t a  P I O ~  nrea W.P. percent ~ y d r  velocity 
(ftl lftl ICESI lsq ~ L I  Ifti con" ~epthifil iirls~ 

LOB 9929.47 9945.43 7.23 2 . 9 4  6.80 1.40 0 . 4 4  2 . 4 6  
2 LOB 9 9 4 5 . 4 3  9961.39 102.19 2 0 . 8 4  15.99 19.77 1 . 3 1  4.41 
3 LOB 9961.39 9977.311 9 4 . 7 5  19.87 15.96 18.29 1.25 4.77 

LOB 
Cham 
cnan 
Chan 
Chan 
cnan 
Chan 
Chan 
ROB 

Warning: The energy equation could nor be balanced within the specllied nvmDer of iterations. The 
program selected the warer surface that had the least amount a£ error herween compv~ed and 
assumed values. 

warning:   he energy loss was greater than 1.0 it 10.3 mi, between m e  current and previous cross 
nection. Tnis may indicate the need for additional cross aec~ions. 

FDS r,fCline Cmek Tributaries, 
FCD 2005C024, Work Assijintncnt 2 
J E  Fuller/llydnil,,,~ & Geonrorpholoxy, Inc. 



warning: ~uring m e  etandard srep iterations, when the assumea water surface wan set equal to critical 
depth, the oalculated warer surface came back below crr~icilx depth.  his indicatee tnat there 
is not a valid subcritical answer. a he program defaulted LO critical depth. 

POB 

LOB 
LOB 
Cham 
Chan 
Chan 
Chan 
m a n  
",la" 
cnan 

L e f t  SLa Right SLa 
i f t i  ( f r i  
9 9 6 1 . 3 9  9977.34 
3977.34 9993.30 
9493.30 1995.7< 
9 9 9 1 . 7 4  9998.19 
9948.19 10000.61 
10000.63 10003.07 
10003.07 10005.5l 
10005.51 10007.96 
10007.96 10010.40 

W.P. 
IfLi 
5 . 1 2  

15 .96  
1.47 
2 . 4 6  
2.47 
2 . 4 6  
2 . 4 8  
2.51 
4.18 

warning:  he energy equation could nor be balanced within the specified number of iterations. m e  
oroaram used critical deoth for the warer surface and continued on with the calculations. . - 

warning:  he crass section had to be extended vertically during the critical depth calculations. 
*arninq: The enerqy loss was qrearer inan 1 . 0  f L  10.3 m i .  'netween the current and previous cross -~ 

section.  his may indicate m e  need for aoditionill crose ~ections. 
warning: ~uring the standard srep iterations, when the ansumed water surface was oet equa l  to cririoal 

de~Lh, the calculated warer surface came back below crrtical deoth. Thio indicetea that there 
r a  not a valid subcritical answer. The program defaulted Lo critical depth. 

Warning: The parabolic search method failed to converge on critioal depth. The program will try Lhe 
crass section sliceleecant metnod to find critical depth. 

CROSS SECTION 

RIVER: il 
REACH: Reilch 1 RS: 0 . 6 8 5  

INPUT 
n~nrrinfinn - - - ~ - - . ~ ~ - ~ ~  
Station Elevation Data "urn= 2 3  

S L ~   lev sta zxev s t a   lev ~ t a   lev Sra slev 
9 9 2 8 . 9 1 2  2 2 2 7 9 7 9 9 4 6 , 6 8 2  2 2 2 7 . 3 4 9 9 4 8 . 8 9 2  2226.939949.352 2 2 2 6 , 8 3 9 5 5 2 , 7 1 2  2227.01 
9954.002 2 2 2 6 . 9 5 9 9 6 1 . 0 4 2  2226.399962.532 2226.39966.212 2226,029971602 2221.58 
9 9 7 9 . 0 5 2  2224.97 9990.31 2224.19990.312 2224.110001.17 2223.251000126 2 2 2 3 . 2 5  

Bank S t a :  Let t  Right Lengths: L e f t  Channel Right Coeif Contr. Expan 
9990.1110001.12 1 1 2 . 4  198.39 218.37 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev lit) 
"el Head ifL1 
W . S .   lev ( i r i  
crit W.8. I f t i  
E.C. Siaoe I f t l f t l  
a Total i c t a r  
Top Width l i t 1  
"el Total i f t / a i  
  ax chi ~ p t h  i f r i  
Con". Total i c f s i  
~engrh wtd, i f r i  
i in ch EI i i r i  
*lOhd 

Element 
WL .  n-Val. 
 each =en. (it1 
Flow area l s q  it1 
*rea i sq  £el  
Flow I r i s )  
~ o p  Width ( i t )  
hug. "el, i i r / s i  
~ y d r  Depth (it1 
Con". ( c i s 1  
wetted per, (it1 
shear I Ib Isq  it1 
stream power l l b / i r  s i  
cum volume i a c r e ~ i r l  
cum Si i  (ac res1  

warning: =he energy equation couia not be balanced w i t h i n  the specified number of iteratione. The 
nrnorem llacd cr i r i ca l  dentn tor  he water surface and continued on with the calcuiarions. .~-~.-~ ~~~~ ~~~~~~~ . ~ 

warning:   he energy loss wae greater than 1.0 it 10 .3  mi.  between t h e  current  and previous crors  
section.  his may indicate the need for additional crass sections. 

warning: ~uriny the standard srep iteratione, when the aasumed warer surface was a e ~  equal t o  critical 
depth, the calculated warer surface came back below critical depth. i his indicates that there 
is nor a valid aubcrirical anawer. The program defaulted to crltical depth. 

CROSS SECTION OUTPUT Profile # p r o f i l e  2 

E.C. =lev (it1 2227.19 ~lemenf ~ e i r  08 channel Right oa 
Yel Head i f t i  0 . 8 3  WL. "-Val. 0.061 0 . 0 5 0  0.065 
W . S .  Elev I f t i  2 2 2 5 . 3 6  Reach Len. i f i l  172.10 198.39 218.37 
Crit W . S .  (ELI 1 2 2 5 . 3 5  Flow Area i eq  £ t i  32.08 4 a . 5 0  6 . 4 8  
E.G. slope l f t / f t i  0.021637 area ( s q  f t i  32.08 4 4 . 1 0  6 . 1 8  
Q Total i c f a l  518.00 810" ICfsi 122.31 370 .38  2 5 . 2 7  
Tap Width ( f t )  47.00 Top Width i f t i  25.31 1 6 . 8 1  3 . 8 8  

vel ~ a r a l  i t r l s i  6 . 24  ~ v g .  "el, i f t l s i  3 . 8 1  8 . 3 2  1.90 
Max Chl Dpth i f t i  1.10 Hydr. Depth ( f t i  1.22 2.65 1.67 
Con". Total i c f s i  1521.5 Con". l c f s i  831.8 2 5 1 7 . 9  171.8 
Length Wtd, i f t i  193.39 Wetted Per.  l f t l  26 .56  1 6 . 9 4  5 . 1 8  
 in cn ~1 ~ t r ,  2 2 2 3 . 2 5  shear l l b l ~ q  f t )  1 . 6 3  3.55 1 . 6 9  
Alpha 1.38 Stream Power I l b l f i  si 6 . 2 2  29.54 6 .59  
F I - C ~  LOSS i f e l  3 . 1  cunl volume ( a c r e - f t i  1 . 5 2  4.27 1 . 2 7  

FDS ,fCline Creek Tribuhrrics, 
FCD 2005C024, Work Arsip,rntenl2 





crit  w.., lit) 
E . C .  slope irt/rti 
Q Total lciai 
TOP width ifri 
"el Total I £ L / ~ I  
  ax C ~ I  Dprh ifti 
Conv. Total lcfnl 
LellgLh Wtd. lftl 
  in ch EI riri 

2220.89 Flow area lsq it) 
0.018122 Fired lsq it1 

518.00 Flow !Cia) 
51.10 TOP Width Ifti 

6 . 4 8  ~ v g .  "el ,  iir/si 

warning:  he energy equation could not be balanced wirnin me specified number of ~terarions. m e  
program aelecred me warer surface t h a t  had the l e a s t  amount of error between computed and 
assumed values. 

warning: The energy l o e n  wae grearer khan 1.0 it io.3 mi, between the current and previous croau 
6eCLio". This may indicate the need for additional cross sections. 

warning: nuring the erandard srep irerationo, when the asournee water euriace was n e t  equal to critical 
depth, the calculated warer aurface came back belaw cri~ical depth. ~ h i n  indicates that there 
i6 not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Protile #profile 2 

E.D. EleV IfLi 
V e l  Head lfci 
W.S. E l e V  Ifti 
CriL W.S. lfLi 
E.D. slope (ft/iri 
Q Total lcfni 
Top Width Ifti 
"el Total lfL/Si 
  ax chi Dorh lfti 
con". TOLL ices) 
Length Wcd !it1 
Min Ch El IfLi 
Rlpna 
FlCLn LOSS IfLi 
C k E 5 0 B B  IfLi 

2221.83 Element Left OB Channel Rioht 08 

1.82 Cum Volulne (acre-fLi 
0.04 Cum S l i  lacrenl 

warning; velooi~y head hila changed by more than 0 . 5  f r  ! o l i  m].  his may indicate the need for 
additional cross sectione. 

warning: The energy 100s waa greater t h a n  1.0 it ( 0 . 3  mi. between the current and prevroun cross 
eection. ~ h i i l  may indicate the need for additional croen sections. 

Protile "profile 1 

FOB 

LOB 
LOB 
LOB 
cnan 
Chan 
Cham 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

Flow area W . P .  percent ~ y d r  velo~ity 
(cioi leq ft1 ifti con" oeprh~ir) itr/ri 
2 . 8 6  1.16 1.12 0.55 0 . 2 8  2 . 4 6  

3 3 . 9 3  6.01 6.12 5 . 5 5  0.99 5 . 6 4  
9 4 . 6 9  11.13 6.12 18.28 1 . 8 4  8.51 

warning: =he energy equa~lon could nor be balanced wirnin the specified number of iterations. The 
program re~ecred the surface that had m e  least amount of error between computed and 
i laal lmPii  va,,>pa -- 

warning: ~ h e  energy loas wao greater than 1.0 ft 10.3 mi, hetween the current and grevioue croee 
section. This may indicate the need for additional cross sections. 

warning: ouring me standard srep iterations, when the assumed water surface wan o e ~  equal to critical 
depth, the calculated water surface came back below critical depth. This indicaLen that there 
is nor a valid subcritical answer. s he program deiaulted to critical depth 

POB 

LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
m a n  
ROB 

W.P. Percent Hydr Velocity 
lfti con" Deprnlrri liclsi 
1.27 0.19 0.77 2.42 
6.12 8.49 1.23 1.90 
6.12 20.27 2.07 8.15 
2.09 6.61 2.51 6.24 

warnin.: w he velocitv head has chansed h~ more than 0.5 it 10.15 mi. This may indicate the need fol . . 
additional oroos seotions. 

Warning: The energy l oon  was greater than 1.0 £L 10.3 mi , between the current and previous CT066 
T I I ~ ~  may indicate  he need for additional cross sectrona. 

FDS of  Cline Creek Tribrrhrrics 



CROSS SECTION 

RIVER: X3 
R G X H :  Reach 1 RS: 0.626 

INPUT 
Description: 
station ~~evation >era num- 16 

Manning's n values "urn= 
sra  n Val Sta n Val Sta n V a l  

9971.019 , 0 6 5  9 9 9 2 . 7 4  051000374 , 0 5 5  

~ a n k  sra: =eft ~ighr ~eng~ns: Left channel Right 
9992.74l0003.79 156.69 164.58 159.59 

CROSS SECTION OUTPUT Profile #prof i le  1 

E.G. =lev !it) 2219.58 ~lemenr 
"11 Heed i f f ,  0 . 8 7  W t .  n - V a l  ~- ~~~~~ ~ ~ 

W.S. mev !it) 2218.72 *each =en. (fri 
CIiL W.S.  !it) 2218.72 Flow Area !sq ft1 
E.G. slope Iititri 0.018086 ~ r e a  (64 fti 
a ~ o t a l  icrsr 518.00 plow icfsi 
TOP width (it1 51.31 TOP ~ i d r h  (it) 
"el  oral iirls~ 6.07 ~ u g .  "el. 1it1s) 
  ax C M  ~ p t n  (it1 3.99 w a r .  ~eprn irri 
conv. ~or.1 lcisl 3851.7 con". lctsl 
iiength Wtd, lit1 163.56 wetted per. ifti 7 . 7 3  11.33 33.20 
Mln Ch 61 lit1 2214.73 Shear Ilbisq ftl 1.58 3.71 1.26 
Alaha 1.51 Stream Power i l b l f t  5) 6.05 3 3 . 0 3  4.93 
~ r c t n  LOSS (it) 1.9'1 cum volume (acre-ft) 1.59 3.72 1.99 
C h E Lose lit1 0.13 Cum S& (acres1 1.88 1.62 2.17 

warnlnq: w he enerqy equation could not be balanced within the specified numher at iterations. i he .. ~ 

program used critical depth for the warer surface and continued on with the calculations. 
warning;  he conveyance ratio [upstream conveyance divided by downstream conveyance) 1s less than 

0.7 or oreater than 1.4.  his m a y  indicate me need for additional cross sections. 
warning;  he energy loss was greater than 1.0 it 10.3 ml. between the current and previous crass 

section.  his may indicate m e  need for additional cross sections. 
warnins: ~urino the standard sreo iterations, when m e  assumed warer surface was set eaual to c r i t i c a l  

depth, the calculated warer surface came back below critical depth.   his indicates that there 
i s  not a valid subcriticill answer. m e  program defaulted to critical depth. 

E D .  =lev (it1 
Vel Head lit1 
W.S. Elev iiLl 
c i i r  W . S .  lit1 
B.G. Slope lft/£tl 
0 Total ,cis, 
TOP Width if;) 
"el Total Ifil~l 
M ~ X  cnl o p ~ h  ILL) 
Conv. Total (cis1 
Length W L ~ .  I ~ L I  
Min Ch El lit1 
Alpha 
PrcLn 1066 (fL1 

Element 
W t .  n-Val. 
Reach Len, lit1 
Plow Area isq it1 
iirea isq it) 
F l o w  ,cis, 
TOP Widrb lit1 
avg. "el, l£L/s1 
Hydr. Depth (it1 
Con". (cis1 
Wetted Per. lit1 
Shear IIblsq it1 
~ r ~ e a r n  power Ilblit sl 
CUm Volume lacre-fil 
CYm SA (acres1 

=eft OB channel Right 08 
0 . 0 6 5  0.050 0.055 
166.69 164.58 159.59 

3.31 37.50 23.88 
3 . 3 1  37.50 2 3 . 8 8  
10.56 370.95 136.49 

Warning: The energy equation could not be balanced within the speci f ied number of iterations. The 
program used critical depth for m e  warer surface and continued on with the calculations. 

warnina: ~ n e  velocirv head has cnanaed bv more man 0.5 it 10.15 m i .   his mav indicate the need for - .  
addiLionai cross sections. 

warning: =he conveyance ratio iupsrream conveyance divided by downstream conveyance1 i~ less than 
0.7 or greater than 1 . b .  =his may indicate m e  need for additional crasa sections. 

rarning: *he ~ross eecrion had LO be extended vertically during the criricai depth calculations. 
~arninq:  he enemy loss war; qreaier than 1.0 FT (0.3 mi. between m e  current and ~revioua cross .. 

section. This may indicate the need for additional cross sections. 
warning: During the standard step rterations, when the assumed water suriace was set equal to critical 

death, the calculated water surface came back below criircal death. This indicates that there . . 
is nor a val id  subcritical answer. s he program defaulted LO critical depth. 

warning:   he parabolic search method failed LO converge on crirzcal depm. m e  program will try the 
cross section slicelsecant method to f ind critical depth. 

POD ~ e f r  sta  Right Sra F ~ O W  ~ r e a  W . P .  percent xydr velocity 
!ftl lit1 ICE@) !sq it1 lit1 Conv DepLhlfLi (ftisl 

LOB 9 9 8 4 . 0 5  9988.40 1.34 1.79 3 . 1 3  0 . 6 4  0 . 6 2  1.87 
LOB 5 9 8 8 . 4 0  9 9 9 2 . 7 4  38.12 9.01 4 . 6 1  7.36 2 . 0 7  4 . 2 3  
m a n  9 9 9 2 . 7 4  9994.32 38.19 4.75 1.61 7 . 3 7  3.01 8 . 0 4  

FDS ofcline Creek Tributaries, 
FCD 2005C024, Work Assignmcnl 2 
JE Fuller/Hydrol~~,gy & Geomo,phoiu~y, Inc. 



Chan 10000.63 10002.21 43,0< 5.04 1.60 8.11 3.19 8.54 
9 cnan 10002.21 10001.79 17.21 4 . 6 2  3.60 7.19 2 . 9 1  0.06 

10 ROB 10003.79 10018.71 119.52 2 5 . 3 8  15.0d 1 3 . 0 7  1.77 4 . 5 3  
7 7  ROB 10018.71 10033.63 25.30 10.37 14.95 6 . 8 8  0.69 2 . 4 4  -- 

12 ROB 10033.63 10048.16 0.22 0.34 3.21 0.05 0.11 0.69 

warning: 

warning: 

warning: 

..-.. , 
is "or a valid subcritical answer.  he program defaulted to critical depth 

Profile "profile 2 

warning: 

warning: 

warning: 

warning: 
warnmg: 

Warning: 

warning: 

POB 

LOB 
cnan 
m a n  
than 
Chan 
Chil" 
m a n  
"ha" 
ROB 

W.P. 
lit1 
3.73 
1.61 
1.61 
1.63 
1.611 
1.60 
1.60 
1.60 

1 4 . 2 4  

 he energy not be balanced within m e  specified number of iterations. m e  
program used depth for me surface and continned on the calcularians. 
m e  velocity head than changed by more than 0 . 5  ft 10.15 m i .  ~ h i a  may indicate the need for  
additional crooa eeoLiono. 
  he conveya~ice ratio iupotreiln conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. miti may indicate the need for additional cross sections. 
 he crons section had to be during LIE critical depth calculations. 
The enerclv losa wae =reate* than 1.0 rt 10.3 m, .  between the current and previous crara -. 
necrion. Tnia may indicate the need for additional croen oectione. 
mring the eeandard orep iterations, when the aBsumea m t e r  surface was set equal to critical 
depth, the calculated warer ourface came back below critical depth. niis indicates that there 
is not a valid suhcriLical anower. The progra. defaulted to critical depth. 
me parabolic mearch metnod failed to converge on critical depth. m e  program will try the 
crosn section a,ice/aecant method to find critical depth.  

CROSS SECTION 

RIVER: X3 
REXCB: Reach I RS: 0 . 5 9 5  

INPUT 
Description: 
station ~ l e v a ~ i o n  Data 

Manning's n Values "urn= 
sra n val sra n val ~ r a  n val S t a  n Val 

9 9 5 4 . 8 3 3  , 0 6 5  9 9 8 7 . 9  ,0510004.29 ,0610019.91 . 0 3  

~ a n k  sea:   eft night Liensthe: ~ e f r  channel ~igtxt coefi contr. sxpan 
4987,91000429 98.4 68.37 2 3 . 5 4  1 . 5  

CROSS SECTION OUTPW Profile #profile I 

"el ~ e a d  ifrl 
W.S. Elev Ifil 
CriL W.S. l it)  
E.C. s l o p e  (frlft) 
Q Total lcfS1 
Top Width I L L )  
"el Total ift/sl 
M ~ X  C ~ L  Dptn (fti 
Con". Total iofnl 
Length wed. ifti 
Min Ch El IfLi 

Channel 
0.050 
6 8 . 3 7  
15.01 
15.01 

3 4 0 . 1 4  
16.39 

6 . 1 8  

Right 08 
0 . 0 6 7  
23.54 

warning:   he velocity head has changed by mare than 0.5 ff i o . ~  m l .   his may indicate the need for 
additional crora aectionn. 

warning: ?he conveyance ratio [upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater Lnan 1.4. =his may indicate m e  need for additional croee sections. 

/*'/IS oJ'Cline Creek Tributf~ries, 
FCD 2005C024, Work Assignment 2 
JII F~rlledHydmbgy & &eomo,phol~~fiy, lac. 





E.D.  lev I C ~ I  22~5.12 slemenr beit 08 channel Right OB 
Vel Head l f t l  1 . 1 6  WL. "-Val. 0 . 0 5 5  0 . 0 5 0  0 . 0 5 5  
W.S. Elev l f t l  2 2 1 4 . 2 7  Reach Len. ( f t l  121 .01  150.01 160 .11  
crir W . S .  I ~ L I  2214.27 F ~ O W  ~ r e a  (oq  ~ L I  4 . 5 5  5-1.64 2 . 0 2  
E.C. slope ( f t / i r i  0 . 0 2 1 8 7 4  ~ r e a  164 f t i  4 . 5 5  5 7 . 6 4  2 . 0 2  
O Total ( c i s 1  518.00 Flow IC fs l  9.15 5 0 4 . 0 2  4 .84  
Tap Width l f L 1  36.05 ~ o p  width l f t l  1 2 . 5 1  19.26 4 . 2 5  
"el Total l f ~ / a l  8.07 Avg. "el. l f L / s l  2.01 8 . 7 4  2.39 
M ~ X  cnl oprn i i i )  4.79 ~ y d r .  ~ e p t n  i f t i  0.56 2.99 0 . 4 8  
COIIY. Total I c i 9 1  3502.4 Conv. I c f s l  5 1 . m h 0 7 . 9  3 2 . 7  
Length Wtd. l i t )  146.42 Wetted Per. l i t 1  12.72 20.54 4 .38 
Min Ch El l i t 1  2 2 0 9 . 4 7  Shear l l b / a q  fL1 0.49 1 . 8 1  0.63 
Rlpha 1.15 Stream Power l I b / E r  s l  0.98 33 .51  1 . 5 1  
~ r c r n  bass iirl 2 . 6 6  cum volume i a c r e ~ f r )  1 .89 3 .46 1 . 8 5  
C & E Lolls l i t 1  0.14 Cum SR (acres1 1.81 1.54 2.01 

warning: ~ i i e  energy equation could not be balanced within the epeciiied number of iteratione.   he 
selected rne warer surface that had the least amount oi error between computed and 

warning: ~ n e  energy loss was greater than  1.0 it 10.3 m l .  between the current  and previous crasn 
section, nlie may indicate the need tar additional cross secriona. 

varning: mring the standard step iterations, when the asaumed warer surface was set equal to critical 
depth, the warer came back below critical depth.  his indicates that there 
is not a valid aubcrirical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Protile #pIOfile 2 

E.G. =lev I ~ L I  2 2 1 5 . 4 2  ~lemenr  eft OB channel Right OE 
V e l  Head I f L l  0 W L , n - V a l .  0.055 0.050 0.055 
W.S. Elev l f t l  2 2 1 1 . 3 7  Reach Len. i f = )  124.01 110.03 160.11 
~ r i t  W . S .  I ~ L I  2 2 ~ 4 . 3 7  m a w  hrea 1sq f r i  5 . 8 2  5 9 . 5 9  2 . 4 6  
E.C. slope ( t t l t t i  0.0~9188 area (iiq t r )  1.82 1 9 . 5 9  2 . 4 6  
Q Total l c f s l  518.00 Flow 1CtBI 12.85 499.00 6 . 1 5  
Top !Width I f L l  16.05 Top Width l f t l  12.53 19.26 4 . 2 5  
"el Total I f L I s l  7 .  R v g ,  "el, 1 f L I n l  2 . 2 1  8 . 3 7  2.51 
Max Chl DpLh ITLI  4 . 9 0  Xydr Depth l i t 1  0.46 3.09 0 . 5 8  
Con". Total l c r s l  1139.1 Can". l c f o l  9 2 . 8  3 6 0 2 . 3  44.4 
~engrn wtd. I ~ L I  146.13 Wetted per .  ( f t )  12.82 2 0 . 5 4  4.48 
 in cn XI l r t i  2209.17  hear ~ ~ b / s q   TI 0 . 5 4  3 . 4 8  0 . 6 5  
Alpha 1.16 Stream Power l l b / f t  s l  1 . 2 0  29.11 1.64 
~ r o r n  lose l f t l  2 . 4 1  cum volume l a c r e - f r i  1 . 3 2  3.70 1.05 
C h E LOBB l f t l  0.09 Cum S l i  l a c r e a l  0 . 7 9  1 . S 4  0 . 7 1  

warning:  he energy equilrion could not be balanced within the npeciiied number of iterations.  he 
program seleoted the water surface that had the leael amount Of error between computed and 
assumed "aluen. 

warning: cross section had to be extended vertically during me crikical depth calculation=. 
warning:  he energy loss was greater rhan 1.0 EL (0.3 mi .  between the current and previoue crass 

section.  his mav indicate the need for additional cross sections. 
warning: auring the nzandard step iteratione, when the assumed water ourface was set equal to critical 

depth, the caloulated water surface came back below cri~ioal depth This indicates that there 
is nor a valid suboritical answer.   he oroaram defau~ted to critical deo~h. . - 

warning: m e  parabolic aearch method failed to converge on critical depth.  he pkogram will try me 
cross section slice/aecant method to find critical depth. 

POS 

LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
cnan 
ROB 

Left Sca Right Sta 
,+*, ,6+, 

Area 
1sq ELI 

4 . 5 5  
5 . 2 6  
7 . 8 0  

10.51 
12.67 
i 0 l Z  
7.19 
4 . 2 6  
2 . 0 2  

W.P. 
l f t l  

12.72 
2.90 
2 .91  
2.93 
2 . 9 4  
2 . 9 5  
2 . 9 5  
2 . 9 5  
4.38 

mrning; m e  energy e q u a t i o n  could not be balanced ~itnin the epeciiied numher ai iterations.  he 
program selected the warer surface rnar had the least amount of error between computed and 
aesumed values. 

warning: ?he energy loee uae greater rhan 1.0 ft 10.3 m i .  between the current and previaue croaa 
section. ~hia may indicate the need for additional oroas sections. 

warning: ~uring the erandard step iteratione, when the assumed warer surface was set equal ro critical 
depth, the calculated warer sur face  came back below critical depth ~ n i e  indicates that there 
is not a valid subcritical answer. The program defilulLed to Critical depth. 

Profile #profile 2 

POB left sca night sra PIOW ~ r e a  W.P. sel-~ent xydr 
Iiil l i t )  IcEsI  l a q  f t l  I f L l  Conv DepLhl fL l  

LOB 9974.33 9 9 9 0 . 4 4  12.81 5.82 12.82 2.48 0.d5 
2 cnan 9 9 9 0 . U  9 g 9 3 . 1 9  13.18 5 . 5 4  2 . 9 0  6 . 4 0  2.01 
3 Chan 9993.19 1 9 9 5 . 9 1  62.07 8.08 2.91 11.98 2 . 9 4  
I Chan 1191.94 9998.69 1 0 0 . 4 8  10.81 2 . 9 3  19.40 1.92 

5 Chan 9998.61 10001.41 131.90 12.75 2 . 9 4  25.46 8 . 6 3  
6 Cban 10001.45 10001.20 93.80 10.40 2.45 18.11 3.78 
7 Chan 10004.20 10006.91 5 4 . 0 1  7.47 1.95 10.43 2.72 
B Chan 10006.95 10009.10 2 3 . 5 1  4 . 5 4  2.95 4.54 1 . 6 5  
9 ROB 10009.70 10023.20 6.15 2 . 4 6  4 . 4 8  1.19 0 . 5 8  



warning:   he energy equaiion could not be balanced within the specified number oi iterations.  he 
program %elected the water surface that had me least amount of error between computed and 
assumed values. 

Warning: The cross section had Lo be extended vertically during the critical depth caicuiaLions. 
warning:  he energy laas was greater than 1 . 0  it 10.3 mi.  between the current and prevrous cross 

section.  his may indicate the need for additional cross sections. 
warning: ~uiing the standard srep iterations, when m e  assumed warer surface was s e t  equal to crrtical 

depm, me calculated warer surface came back helow critical depth.  his indrcates tnai there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

warning: ~ n e  parabolic search metnod failed to converge on critical depth.  he program will try me 
cross section s l i c e l s e c a n t  method to fin* crit ical  depth. 

CROSS SECTION 

RIVER: h3 
REIICH: Reach 1 RS: 0 . 5 5 3  

INPUT 
neecription: 
station s leva ti on ~ a r a  mum= 31 

Sea Elev Sta Elev SLa Elev SLa Elev SLa 61eu 
9878.56 2215.01 9 8 8 5 . 5 7  2214.85 9888.01 2214.2 4 8 4 0 . 9 7  2213.91 9 8 9 3 . 3 9  2 2 1 3 . 5 5  
9 8 9 5 . 3 2  2213.25 9 9 0 7 . 7 2  2211.7 9909.59 2211.62 9917.33 2211.22 9318.66 2211.16 
9 2 2 0 . 0 2  Z Z l l . 2 2  9 9 2 5 . 2 9  2211.49 9933.16 2211.81 9917.37 2211.88 993'1.77 2211.84 
99111.18 2211.99 9 9 5 8 . 3 8  2211.39 9969.65 2211.02 9988.51 ZZ09.41 9 9 8 9 . 0 5  2209.36 
9 9 8 9 . 2 9  22093310000.21 22079510003142209.2671000989 2212310010.01 2212.35 

10017.11 2212.94 10021.8 2213510040.11 2215.1510045.16 2211.1910046.62 2215.27 
10051.52 2211.71 

~ a n k  sra: Lett ~ight lengths: ~ e i t  channel Right coeii conrr. ~xpan. 
9989.0510003.14 15L.28 169.39 181.05 . 1  . 3  

CROSS SECTION OUTPUT Profile Uproille I 

E . G .  Elev (it1 2212.49 Element left 08 Channel Right OB 
Vel Head (it1 0.68 W L , n - V a l .  0.055 0 . 0 5 0  0 . 0 6 0  
W.S. Elev ifL1 
Crlt W.S. (it1 
E.D. slope i i r l i r )  
Q Total (CIS1 
TOP Width (it1 
vel ~otal ( i r l s l  
M ~ X  C ~ I  n p m  lit) 
con*. Total i c f s l  
Length WLd, i f t i  
i in ch EI (it) 

Reach Len, i f t i  
Flow xrea lsq f i l  
~ r e a  isa i r i  . .  . 
Flow ( c i s 1  
TOP Width (it] 
~ v g .  "el. (ir/s) 
~ y d r .  Depth (it) 
Con", (cis) 
Wetted Per, l i t )  
Shear i l b l s q  it1 
stream power ( i b l i t  s) 
cum volume ( a c r e - i t 1  
cum W <acres1  

Warning: Divided flaw computed for this cross~secrion. 
Warnino: The enerav lass was oreater Lban 1 . 0  fi 10.1 mi. between the current and areviaus cross -. 

section. m i s  may indicate m e  need for additional cross sections. 
warning: ~urlng the standard srep iterations, when the assumed warer sureace was set equal ra critical 

depth, the calculated water surface came back below critical depm, m i s  indicates that there 
is not a valid subcritical answer.  he program defaulted to critical depth. 

CROSS SECTION OUTPUT PrOille "profile 2 

E D .   lev ( ~ L I  2212.69 Element ~ e i e  oa channel Right OB 
Ye1 Head i f t l  0 .76  Wt. " - V a l .  0 . 0 5 5  0.050 0 . 0 5 0  
W.S.  lev i f t l  2 2 1 1 . 9 3  Reach Len. (ftl 151.28 169.39 181.05 
crir W.S. l f r i  2211.61 FIOW area rao fri 31.68 4 6 . 2 8  3.08 
E.C. Slope l f t l f t l  
Q Total i c f s i  
TOP width i f t i  
vel Total ( f t l s l  
Max C h l  Dpth i f t )  
can" Total i c f s )  
~ength Wtd. (it) 
 in cn EI i i r r  
Iiipna 
FrCLn LOSS (it1 
C h E LOSS ( i t1 

. . 
area i aq  fL1 
Flow l c f s l  
Top Width i f t l  
h v g .  "el .  ~ f r l a )  
Hydr. Depth i f r l  
Con", l c f s l  
Wetted Per. i f t i  
Shear (Iblsq i t 1  
stream power ( I b l i c  s i  
cum volume (acre-ftl 
cum S& ( a c r e e l  

warning:   he cross section had to he extended vertically during the criiical depth calculations. 
warning:   he energy 106s was greater than 1.0 it 10.3 m1. between the current and previous cross 

section.  his may indicate the need far additional cross sections. 
warning:  he parabolic search method failed t o  converge on critical depth. m e  program will try the 

cross section s ~ i c e l s e c a n t  method LO find critical depm. 

P r o f i l e  itprofile I 

POS L ~ £ L  sea ~ i a n r  sra n o w  area W.P. ~ercent "vdr velocirv 
( i t )  ( f i r  ( c i s )  isq f t i  i f t i  con" O e p t h ( i r 1  ( i t ~ s i  

LOB 9900.56 9 4 2 2 . 7 6  10.46 6 . 4 4  15.9d 2 . 0 2  0 . 4 0  1.62 
2 LOB 9 9 2 2 . 7 6  9 9 4 4 . 8 5  2 . 2 5  2 . 2 4  10.41 0.43 0.21 1.00 

LOB 9944.85 9966.91 10.32 7 . 3 4  20.63 1 . 9 9  0.36 1.41 

FDS of' Cline Creek TriDahi~ics 
FCD i005~024, Work Assijinmcnt 2 
JE Fuller/Hydrology & Ccnmorphology, Inc. 



GOB 
Chan 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
ROB 

warning: aivided flow computed for this cross-eection. 
warning: The energy loso wan greater than 1 .0  f L  (0 .3  m i ,  between the ourrent and previous crona 

section. This may indicate the need for additional cross recrionc;. 
warning: mring m e  standard step irerationo, when the assumed water rurface wan met equal to critical 

depm, the calculated water surface came back below criLical depth. Thio indicates that there 
ie nor a valid subcritical answei. The prograln defaulted to oritical depth. 

Profile #profile 2 

POS Left SLa Right Sta Flaw Lrea W.P. Percent ~ y d r  "elocity 
l f t i  Ifti i c i s l  i s q  f t i  i f t i  Con" DegLhiFLi i f L / s i  

LOB 9 9 6 6 . 9 5  9 4 8 9 . 0 5  148.19 31.68 18.50 28.51 1.83 4 . 5 8  
m a n  9 9 8 9 . 0 5  9991.06 17.33 2 . 4 3  2.03 7.21 2.70 6.88 

3 Chan 999106 9993.08 43.17 5.91 2.03 8 . 3 7  2 . 9 5  7.10 
m a n  9993.08 9995.04 4 9 . 7 8  6 . 4 1  2.03 9.61 3.21 7.72 
m a n  9 9 9 5 . 0 9  9997.10 1 5 . 5 7  6.97 2.03 10.92 3.46 8.12 

6 Chan 9997.10 9999.11 63.61 7 . 4 8  2.01 12.29 1.71 8.51 
m a n  9999.11 10001.13 6 5 . 7 1  7 . 7 1  2.11 12.70 1.86 8.49 

8 Chan 10001.13 10001.14 4 4 . 8 8  6 . 2 7  1.21 8 . 6 6  1.12 7.16 
9 ROB 10003.11 10012.82 8 . 4 8  3 . 0 0  3.10 1.64 2.37 2 . 7 5  

warning:  he cronn seo~ion had to be exrendea vertically during the critical depth calculariann. 
warning:  he energy loss was greater than 1 . 0  it 10.3 m i .  between me current and previous crass 

section. This may indicate the need far additional cross secLiann. 
warning: me parabolic search method failed to converge on critical aepril.  he program w i n  try the 

cross section slioelsecanr method to find critical depth. 

CROSS SECTION 

RIVER: XI 
REIICH: Reach I RS: 0.521 

INPUT 
Descriotion 

~ a n k  s t a :  =eft Right Lengths: Liefr channel ~ight coeif contr. Expan 
9988.1110005.27 60.08 59.8 5 1 . 8 9  .1 . 3  

CROSS SECTION OUTPUT 

E.C. EleY i f t i  
"el Xead i f L i  
W.S. Elev I f L i  
crit W.S. Ifti 
E.C. Slope i f t / f L i  
Q Total l c f s i  
Top Width l f L i  
"el Total , f L / o i  
wax chi nprn i r i i  
Con". Total l c f a i  
length Wtd. I I L i  
 in cn x1 ~ t ~ i  

Profile #profile I 

2209.35 Element 
0 . 6 5  W L . n - V a l .  

2208.71 Reach Len, Ifti 
2208.71 Flaw area 1s- i t 1  

area ~ e q  i t 1  
Flow i c f a i  
Top Width i f i i  
~ u g .  "el, i f r l s i  
xydr. Depth i f r i  
Con". l c f s l  
wetted per, i f r i  
shear i1b1.q  ti 
Stream Power 1 l h I f L  s i  
Cum "O1"me i ac re -FL i  
cum SA i a c r e e i  

warning: me energy lora wan than 1.0 ft (0.3 m i .  between the current and previous oross 
aection.  his may indioate the need for addi~ianal cross sections. 

CROSS SECTION OUTPUT Profile HproEile 2 

E D .  Elev I f t i  2 2 0 9 . 5 9  Element Left 08 Channel Plight OB 
"el Head i f t i  0 . 8 1  W t . n - V a l .  0 . 0 5 5  0 .060  0 . 0 5 5  
W.S. =lev i f t i  2 2 0 8 . 7 8   each   en, ifri 6 0 . 0 8  1 9 . 8 0  5 9 . 8 9  
C r i t  W . S .  i f t i  2208.64 Flow &lea i s q  f k i  2 4 . 5 7  40.32 li.02 
E.G. Slope i f L / f L i  0.024562 Area i s q  E t i  2 4 . 6 7  40 .32  11.02 
Q Total (C t i l i  518.00 FlOW l c f a i  132.73 326.72 5 8 . 5 1  
Top Width IFLi  1 9 . 9 2  Top Width l f t l  15.96 17.52 6 . 4 4  
Ye1 Total IfL1.i 6.81 hug, "el. ( f t l e i  5 . 3 8  8.10 5.31 
 ax ch1 ~ p r n  i f t i  2 . 6 4  xydl-. ~ e p t h  i f c i  1.55 2.30 1 . 7 1  

/XIS of Ciitre Creek Tvib~rtczrier, 
F C D  2005C024, Work Ar.~i#nmenr 2 
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COO". Total ( C t G l  3305.2 C o n v  ( c i s )  846 .9  2084.7 373.6 
length WLd, i f L l  5 9 . 8 9  Wetted per. l f t l  1 7 . 2 2  17 .57  7 . 8 5  
 in ch EL i i r ]  2206.14 shear ( l b / s q  r t i  2 . 2 0  3 . 5 2  2.15 
Alpha 1.12 Stream Power i l b / f t  6 1  11.82 28 .51  11.44 
vrctn loss i f t i  1 . 4 7  cum volume ( a c r e - r t l  1.17 3.35 1.02 
C h E 1066  i £ L l  0.01 Cum SA ( a c r e s 1  0 . 69  1 . 4 2  0 .68  

~arning: m e  energy lass was greater rhan 1.0 ft 10.3 m l .  between t h e  current  and previous c r o s ~  
section. =his may indicate the need for additional cross sections. 

Profile #profile 1 

POS ~ e i t  sea ~ i g h t  sra n o w  area W.P. ~ercenr ~ y d r  veiociry 
( f t 1  ( i t 1  ( c i s )  i s q  f t l  ( i t )  con" D e p t h ( f r l  i i t ~ s i  

1 LOB 9 9 4 9 . 4 0  9 9 1 9 . 2 4  1.18 1.09 6 . 4 7  0.22 0.17 1.0s  
2 LOB 9 9 5 9 . 2 4  9 9 6 9 . 0 8  16.44 6.26 9 . 8 5  3.17 0 . 6 4  2 . 6 3  

LOB 9969.08 9978.91 48.01 11.91 9 . 8 5  9 . 2 7  1.21 4 . 0 3  
LOB 9978.91 9 9 8 8 . 7 5  74.76 15.53 9 . 8 5  14.41 1.58 4 . 8 1  
Chan 9 9 8 8 . 7 5  9991.25 3 4 . 8 9  4 . 9 2  2 . 5 1  6 . 7 4  1.95 7.10 

5 Chan 9991.25 9 9 9 2 . 7 6  38.76 5.21 2 . 5 1  7.48 2.011 7.40 
7 Chan 9993.76 9996.26 4 2 . 5 2  5.54 2 . 5 1  8.21 2.21 1 . 6 8  
8 Chan 9996.26 9998.76 4 6 . 7 2  5 . 8 6  2 . 5 1  9 . 0 2  2 . 3 4  7.97 
9 Chan 9 9 9 8 . 1 6  10001.26 52.37 6.28 2 . 5 1  l o l l  2.51 8 . 3 4  
10 Chan 10001.26 10003.77 48.09 5.97 2 . 5 2  9 . 2 8  2 . 3 9  8 . 0 5  
I1 Chan 10003.77 10006.27 3 9 . 4 6  5.30 2 . 5 2  7 . 6 2  2.12 7 .44  
12 ROB 10006.27 10016.77 67.11 14.96 10.16 1 2 . 9 6  1.43 4 . 4 9  
13 ROB 10016.77 10027.26 7 . 6 8  3.91 9 . 5 0  1.48 0 . 4 1  1.91 

warning: The energy 1066 was greater than 1.0 ft (0.3 m i .  between me current  and previous craer; 
section.  hie may indicate m e  need for additional crose sections. 

Profile #profile 2 

M6 

LOB 
LOB 
Chan 
cnan 
Chan 
Chan 
Chan 
Cham 
Chan 
ROB 

Left SLa Right Sta 
( E t l  ( E L I  

W.P. 
l f t l  
7 .37  
9.81 
2.11 
2.51 
Z S i  
2.51 
2.51 
2 . 5 2  
2 . 5 2  
7 . 8 5  

Percent Hydr 
con" D e p m  ( f r  I 
7.41 1.38  

18.18 1 .65  
7 . 3 2  2.03 
8.10 2.16 
8 . 8 6  2 . 2 8  

warning: m e  energy loss was greater rhan 1.0 ~e 1 0 . 3  m i .  between the current and previous cross 
section. This may rndicaie the need for additional cross sections. 

CROSS SECTION 

RIVER: X3 
REIICH: Reach 1 RS: 0.510 

INPUT 

~ a n k  sea: l e f t  Right Lengths: =eft channel ~ i g h i  caeii contr.  pan. 
9991.6810004.45 2 7 5 . 5 9  219.2 156.1 1 . 3  

CROSS SECTION OUTPUT Profile #profile I 

E . D .  Elev ( E L I  
"el Head i i t l  
W.S. Ele" i f L 1  
CriL W.S. ( i t 1  
E.G. slope ( i r / i i )  
O Total ( C t S I  
TOD width i f t i  
"el Total ( f t l s l  
M ~ X  cnr Dprh ( ~ L I  
Con". Total ( c f s l  
Length W T ~ .  I TI 
Min Ch El ( f L 1  
Alpha 
BiCL" Loss ( i t 1  
C 6 E LO88 ( i t 1  

Element 
WL. "-Val. 
 each =en, (it) 
B l o w  area i s q  i t 1  
area (nq i t 1  
PIOW ( C L S I  
Ton Width i f i i  

Wetted'Per. ( f t l  
Shear i l b / s q  f t l  
stream power ( ~ b / f r  s i  
cum volume ( a c r e - f L l  
cum SA < a c r e s 1  

FDS (fCline Creek Triburrrries, 
FCD 2005C024, Work Assignntent 2 
JE Fuller/Ifydr~~l~~gy & Geomo,phology, Inc 



Warning: The energy equaLion oould not be balanoed wich in  the specified number of iterations. The 

program selected the water surface that had Lhe least amount of error between computed and 
assume0 va1uen. 

warning:  he velocity head has changed by more than 0 . 5  i r  10.15 mi.  his may indicaie the need for 
additional crosa sections. 

yarning:  he energy b a a  was greater rhan 1.0 it 10.3 mi, between the current and previaue cross 
eection. This may indicate the need for additional cross sections. 

warning; ~uring the nranaara @rep iterationa, "hen the aseumed warer surcace waa set equal to critical 
depth, the caloularea surface =ame back below critical depth. indioa~es that there 
i. not a valid subcritical anewer. a he program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. mev iiri 
"el mead ifri 
W.S. EleV (it1 
crir W.S. (fri 
E.C. ~iope iftlfrl 
U Total lcfsl 
Top Width I€rl 
"el Total 1ttI.i 
wax C ~ I  Dptn (fti 
Canv. Total lcfsl 
Length Wrd. IfLI 
Min Ch El Ifti 
Iilpha 
6rCZn LOSS Ifti 
c E LOGS ifri 

Element 
WL. "-Val. 
Reach Len, IfLi 
n o w  area isq it1 
area isq fri 
Flow iCIB1 
TOP width ifri 
avg, "el. (ftI91 
Hydr. Depth lftl 
Con" lcfsl 
Wetted C e r .  Ifti 
shear Ilblnq FLi 
Stream Power IIbIfL si 
cum volume (acre-fri 
cum S& iacreai 

Right OB 

156.10 

1.01 
0.68 

Warning: The energy equation could nor be balanced within the rpeciiied number oi iterations. The 
nrnnram used critical death for the warer surface and continued on ~ i t h  the calcu~ations. . ~ - ~ - ~  ~ 

warning:  he conveyance rario iupsrream conveyance divided by downstream canveyancei is less man 
0.7 or grearer rhan 1.4. m i a  may indicate the need for additional croas sections. 

warning: m e  cross section had to be extended vertically during the critical depth calculations. 
warning:  he energy lose was greater than 1.0 it 10.3 rn]. between the current and previous crass 

eection. This may indicate the need for additional cross sections. 
warning: ourin9 the etandard #rep iterations, when the aesumed warer surface waa set equal to critical 

depth, the calculated @artace came back helow critical depth. ~ n i a  indicates inat there 
is not a valid subcritical anewer. The program defaulted to critical depth. 

warning: =he parabolic method failed to converge on critical depm. nie program will try the 
<rose section sliceleecant method Lo find critical depth. 

1 LOB 
LOB 

3 cnan 
4 Chan 
5 Chan 
6 Chan 
7 Chil" 

Chan 
9 "ha" 
10 ROB 

W.P. 
IfLl 
9.33 

1 2 . 3 0  
1.84 
1.83 
1.81 
1.83 
1.83 
1.87 
1.87 
9 . 7 8  

warning: The energy equation could nor be balanced within the specified number of iterations. The 
program aelecred me warer surface rnar had the leaor amount of error between computed and 
aesume* values. 

warning:   he velocity head nae changed by mare than 0.5 it 10.1s mi.  his may indicaie the need for 
additional craee sections. 

warning: m e  energy loas was greater than 1.0 ft 10.3 mi, between the current and previous croas 
section. Thia may indicate the  need for additional crass eeccionn. 

warning: ~uring the oranaard step iterations, when the aesumed water surface was eer equal to critical 
depth, the oalculated water nurface came hack below critical depth. Tnie indicates that there 
is a valid suboritical answer. program deraulted LO critical depth. 

POB 

LOB 
LOB 
Chan 
Chan 
Chil" 
cnan 
Chan 
Chan 
Cham 

Left sea night Sra 
lit1 lit1 
91157.24 9 9 7 9 . 4 6  
9 4 7 9 . 4 5  9991.68 
1 9 9 1 . 6 8  9993.51 
0993.11 9 4 4 5 . 3 3  
9991.13 9997.16 
9997.16 9 9 9 8 . 9 8  
9 9 9 8 . 9 8  10000.81 
10000.81 10002.65 
10002.63 10004.46 

W.P. 
Ifti 
1 . 5 8  

12.30 
1 . 8 4  
1.83 
1.83 
l. 83 
1.83 
1.87 
1.53 

warning: m e  energy equation could nor be balanced within the specified number of iteratione. The 
program used critical depth far m e  warer surface and continued on ~ i t h  the oalcularions. 

warning: The conveyance rario (uperrearn conveyance divided by downstream conveyance) is less rhan 
0.7 or greater than 1.4. m i e  may indicate the need for cross sec~ions. 

warning:  he arose section had LO be extended vertically during the critical deprn calculations. 
warning:  he energy 100s than 1.0 ft 10.3 mi. between the current and previous croas 

necrion. ~ h r e  may indicate  he need tor additional cross sections. 
warning: ouring the etandard iterations, when me assumed water surface van oer equal ro critical 

depth, the calculated water came back belaw critical deprn. ~ n i s  indieares that there 
is nor a valid subcritical answer. The program defaulted to critical depth. 

FDS ,$Cline Creek Tribnruries, 
F C D  200.5C024. Work Assijin,,,cnl2 
JE Ft'rrlier/lly,i,ology & Ceonroq~hol(~gy, Inc. 



Warning: The parabolic search method failed to converge on critical depth. The program w i l l  t r y  the 
cross section s l ice /secant  method to find cr i t i ca l  depth. 

CROSS SECTION 

RIVER: K3 
R E X " :  Reach 1 

TNPrn 
Description: 
starion ~levarion 

RS: 0 . 4 6 8  

5 5  

Manning,s n values num- 
sra n va l  Sra n val S L ~  n val sra n val S L ~  n val 

9924.908 ,0359969,268 . 0 6  9 9 8 9 . 9 4  ,0510009.35 0651001659 ,055  

~ a n k  ~ t a :  l e f t  ~ i g h i  lengths: =eft channel eight coeii C O ~ L ~ .  ~ x p a n  
9989.9410009.35 121.17 146.71 171.88 1 - 3  

CROSS SECTION OUTPUT Profile #profile 1 

ve l  xead i i r ~  
W.S. Elev I f t i  
cr i r  W.S. (it)  
E.G. slope i i r / f r l  
a icisr 
Top Width l i t1  
vel Total ( i r / s )  
Max Chl Dpth l i t 1  
Con". Total Icisl 
length W L ~ ,  ( i t )  
 in cn ~i i i t i  
alpha 
~ r c t n  loss (it) 
C & E LOSS I f L l  

Element 
WL. n-Val. 
Reach Len. ifLi 
Flow area isq Fkl 
area isq it1 
mow ( c i s )  
Top Width l i t1  
avg, "el, i i r / s l  
Hydr. Depth l i t1  
Con". (cis1 
wetted per. l i t )  
Shear (Ib/sq i t1  
stream power llb/it s )  
m m  volume (acre- i t1  
CYm SA (acres1 

Channel 
0.050 

146.71 
i l l 3  
51.13 

321.33 

warning: m e  conveyance ratio (upstream conveyance divided by downstream conveyance) i s  less than 
0 . 7  or greater than 1.4.  his may indicate the need far additional cross sections. 

warning:  he enerqy loss was greater khan 1.0 it (0.3 m i .  between the current and orevious ~ r o a s  -. 
section. This may indicate the need tor additional cross sections 

CROSS SECTZON OUTPUT Profile #profile 2 

E.G. Elev i f t l  
"el ~ e a d  i f r l  
W.S.  Elev iiL1 
crle w . s ,  I ~ L I  
E . D .  Slope l£t/£Ll 
O Total Icisl 
TOP Wldih l i t1  
"el Total I f L / m l  
  ax chi D D L ~  ( f r )  
Con" Total lcfsl 
Length WLd. IfLl 
 in cn EI lrri 
Aloha 

2204.05 Element 
0.44 WL.  "-Val 

2203.52 Reach Len. l i t 1  
Flow nrea ,sq i t 1  

0 .010277  Area lsq it1 
518 .00  F l o w  Icisl 

4 5 . 9 1  TOP Width ( i t ]  
4 . 8 9  iivg. "el. i f r /s l  
4 . 1  ~ y d r .  Depth i f t i  

5109.7 Con". (cis1 
1 4 7 . 5 2  Wetted Per.  I f t i  

2199.61 Shear (Iblsq i t1  
1.14 S t r e a m  Power llb/it 61 
2 c u m  volume ( a c r e ~ t r i  
0 . 0 3  Cum SA (acres1 

warning: m e  conveyance ra t io  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 or greater rnan I.+. =his may indicate the need for additional crass sections. 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current  and previous cross 
sect ion.   his may indicate the need for additional cross secilons. 

POS ~ e f r  ~ t a  ~ i g h t  sra plow ~ r e a  W.P. ~ercent ~ y d r  velocity 
l i t 1  Ifel Icfsl lsq f t i  I f L l  can" Depthifti (ft/lil  

LOB 9963.93 9976.91 37.90 11.43 10.24 7.32 1.15 3 . 3 2  
2 LOB 9976.93 9989.94 109.67 2 5 . 1 8  13.01 21.17 1.96 4.30 
1 Chan 9 9 8 9 . 9 4  9992.71 27.92 5 . 5 2  2 . 8 4  5.39 1.99 5 . 0 6  

Chan 9992.71 9 9 9 5 . 4 9  44 .29  7 . 2 8  2 . 8 5  8 . 5 5  2 . 6 3  6.08 
5 Chan 9995." 9 9 9 8 . 2 5  63.52 9.04 2 . 8 5  12.26 3.26 7 . 0 2  
6 Chan 9 9 9 8 . 2 5  lOOOl.03 73.44 9 . 8 7  2 . 8 4  14.18 3.16 7 . 4 4  

Cllan 10001.03 10003.80 54.31 8 . 2 3  2 . 8 4  10.48 2 . 9 7  5 . 6 0  
8 Chan 10003.80 10005.58 36.40 6 . 4 7  2 . 8 5  7.03 2 . 3 3  5 . 6 2  
9 Chan 10006.58 10009.31 21.41 4.71 2 . 8 4  4.14 1.70 4 . 5 1  
10 ROB 10009.35 10015.02 4 8 . 0 7  21.37 26.69 9 .28  0.80 2 . 2 5  
11 ROB 10036.02 10052.611 1.02 1.70 16.22 0 . 2 0  0.10 0.60 

FDS of Cline Creek Tributaries, 
FCD 2005C024, Work Assign,ncnt 2 
JE Fullev/Hyd,al~~gy & Gcu,no,pholo~y, Inc. 
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alpha 1 . 0  stream power ~ ~ b i f r  s i  22.82 1 2 . 0 7  
~ r c e n   LO^ i f t i  1.00 cum volume ( a c r e - £ t i  0 . 8 6  2 . 8 7  0.91 
C 6 E Lo95 i f t i  0 . 0  Cum S l i  ( a c r e s 1  0 . 5 2  1 . 2 5  0 . 6 1  

warnmg: me cross section had to be extended vertically during the critical deprn calculations. 
warnmg: Tne energy 1015s was greater than 1.0 it ( 0 . 3  m i .  between the current and previous crass 

secrian.  his may indicate the need for additional cross sections. 
warning:  he parabolic search method failed to converge on critical depth.  he program try the 

crass section sliceisecanr method to find critical depth. 

Profile "profile 1 

PO9 

LOB 
"ha" 
m a n  
cnan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

Left Sta Right S t a  
I f t i  l f t i  
9'179.03 9992.17 
9 9 9 2 . 1 7  9 9 9 5 . 5 2  
9 9 9 5 . 5 2  9 9 9 8 . 8 7  
9 9 9 8 . 8 7  10002.22 
lOOOZ.22 10005.58 
1 0 0 0 5 . 5 8  10008.93 . . . . . .  . . . ,  
1 I . .  ' . . .  : .  
1 . .  I . , . "  .... : c 2 .  .. . . . .  
. I ,  i l  i->,i 

Flow 
ICES) 
1 0 . 1 7  
26.50 
5 3 . 8 1  
67.78 
52.46 
18.85 
28.20 
19.05 
8 2 . 6 5  
8 2 . 9 5  
55.57 

Area 
i s q  f t i  

3.81 
4 . 6 0  
7 . 0 4  
8 . 0 3  
6 . 8 8  
5.71 
4 . 7 4  
1.71 

15.86 
15.90 
12.26 

W.P. 
ifri 
8 . 3 4  
3 . 4 3  
3 . 4 3  
1.38 
3 . 3 7  
1.37 
3 . 3 6  
3 . 3 6  
14.34 
14.34 
13.56 

warning: me energy equation could not be balanced "ithi" the specified number of irerarions. The 
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

warning:   he energy loss was greater inan 1.0 it ( 0 . 3  m ) .  between the current and previous cross 
section. =his may indicate the need for additional cross sections. 

warning: ~uring the standard s t e p  iterations, when the assumed warer surface was see equal to critical 
depth, the calculated warer surface came back belaw critical depth. ~ h r a  indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

Profile #profile 2 

PO6 Left Sta Right S t a  Flow Area W.P. Percent Hydr Velocity 
~ f t i  i it i  ICES)  IS^ ELI  iiri con" D ~ P L ~ I ~ L I  I C L I B ~  

m a n  11932.17 4441.52 32.35 6.40 4 . 9 8  6 . 3 6  1.91 5.15 
2 Chan '1'195.52 9998.87 72 .28  8 . 8 3  3 . < 3  11.95 2 .64  8 . 1 8  
1 Chan 9998.87 1 0 0 0 2 . 2 2  87 .26  9 . 8 3  3 . 3 8  16.85 2.93 8 . 8 8  

m a n  10002.22 10001.58 71.01 8 . 6 8  3.17 13.71 2 .59  8 . 1 8  
Chan 10005.58 10008.93 5 6 . 2 5  7.54 3 . 3 7  10.86 2 . 2 5  7 . 4 6  
m a n  10008.93 10012.28 4 4 . 3 1  6 . 5 4  3 . 3 6  8 . 5 5  1.95 6 . 7 8  
Chan 10012.28 10015.63 11.67 5 . 5 4  3 . 3 6  5 . 5 0  1.65 6.07 
ROB 10015.61 10029.97 120.26 20.81 16.+3 2 3 . 2 2  1.63 5 . 7 8  

warning: m e  crass section had to he extended vertically during m e  critical depth ca~cu~arions. 
warning:  he energy lass was greater than 1.0 it 1 0 . 3  m i .  between me cvrrenr and previous crass 

section. This mav indicate the need for additional cross sections. 
warning: The parabolic ~ ~ a ; c h  method failed Lo converge on critical depth. Tne p r o g r a m  will try the 

cross section slicelsecant method LO frnd critical depth. 

CROSS SECTTON 

RIVER: X3 
REIICH: Reach 1 RS: 0.410 

INPUT 
Description: 
SLaLlOn Elevation Data 

c * -  PI-.. **= 

CROSS SECTION OUTPUT Prof i le  #profile 1 

E.D. EleV I t t i  
vel m a d  ifri 
W.S. 61eu l f t!  

TOP Width i f l i  
"el Total l f t l s i  
Max Chl Dprh I f L i  
Con" Total l c f s i  
Length Wrd. ( ~ L I  

2147.01 Element 
0 .52  Wt. "-Val. 

2196.49 Reach Len. i i t i  
~ . ~. 

2196.49 Flow area l s q  f L i  
0 . 0 2 2 5 5 0  Area ( s g  ft) 

518 .00  Flow ( c i s )  
95.67 TOP widrn ( i t )  

4 . 9 0  Av4.  "el. ( f i l s !  

FDS of Clinc Creek Tributaries, 
FCD 2005C024, Wc~rkAssignn~nt 2 
JE Fuller/llydmlugy & &~eomo,pln,lugy, Inc, 



Min Ch El ifti 2193.57 Shear iIb/eq fti 1.12 2 . 7 4  1.30 
Alpha 1.19 Stream Power !lb/fC 3) 3 . 8 8  19.27 4.59 
Frrrn LOSS i f L i  1.88 Cum Volume (acre-fL, 1.30 2.54 1 . 4 1  

warning:   he energy equation could not be balanced ~itnin m e  specified number oi iterations.   he 
w e d  critical depth for me warer surface and continued on with the calculat~onn. 

warning: The conveyance ratio iupnrream conveyance divided by downntream conveyancei 1s lens than 
0.7 or greater than 1.4.  his may indicate  he need for additional cross secriann. 

~arnino: s he enera" ioaa greater than 1.0 it (0.1 m ) ,  between the current and previous croru .. 
m i a  may indicate ti le need far additional cross sectlane. 

warning: ~uring the standard step iterations, when me assumed warer auriace was set equal LO critical 
aeotn. the calculated warer surtace came back below depm.  his indicates that there . . 
ie nor a valid ouboritical anewer. Tile program defaulted to critical depth 

E.G. Elev IfLl 
Vel Head iitl 
W.S.  Elev Ifti 
CriL W.S. lit) 
E.G. Slope lit/Erl 
Q Total IcEsi 
7'01) Width !ELI 
vei iir/ai 
Max C l l l  OpLh !it) 
con". Total i c t s i  

Reach Len. iiLi 
Flow Are-  lsq E L I  
Area lnq fL1 
Flaw lcioi 
TOP width ifti 
Xvg. "el. iEt/ni 
tiydr. Depth Ifti 
Con" icisi 
Wetted Per. Ifti 
shear !lb/oq it1 
stream power llb/it s l  
cum voiume iacre-iL, 
cum Si l  iacres, 

warning: The energy equation could not be balanced within the specified number ai iterations. The 
program uned critical depth for the warer ouriace and coniinued on with the calculations. 

Warning: The conveyance ratio ("petream collveyance divided by downatream conveyance, is leas than 
0.7 or mreater than 1.4. TII~. may indicate the need for additional cross secrionn. 

warning: T I I ~  crose section had to be extended vertically during the critical depth calculations. 
warning; ?he energy loss wa. greilter than 1.0 f r  ( 0 . 3  m i ,  between me current and previous cross 

section. This mil" indicate the need far additional croaa aectiona. 
warning: ouring the atandaro step iterations, wiien ine aesumed water surface was set equal to critical 

depth, the calculated water ourface came back below critical depth. ~iiiil inii icaies that there 
is not a valld subcritical answer. The progranl defaulted to critical depth. 

warning: m e  parabolrc search failed LO converge on ~ ~ i r i ~ ~ i  depm.   he program w i n  try the 
crosn section slice/recant. method ro rina critical aeptii. 

POS 

LOB 
LOB 
LOB 
Chan 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

area 
14q fti 

0.94 
10.24 
2 0 . 5 5  
5.19 
6.21 
7.23 
8.28 
7.23 
+ . 4 8  
3.19 

14.68 
1 7 . 4 8  

W.P. 
lfti 
5 . 7 5  

15.52 
16.62 
3.04 
1.04 
3 , o a  
3.01 
1.18 
3.14 
3.02 

1 8 . 1 7  
16.61 

Pelcent Hydr 
Conv Depthifti 
0.17 0.14 
5 . 0 3  0.62 

warning:  he energy equarion could not be balanoed within m e  specified number or irerariono. The 
program used critical depth for the warer surface and continued on with ~ n e  calcula~ions. 

warning: The conveyance ratio ivpsrream conveyance divided by downstream conveyance, is lese than 
0 . 7  or grearer than 1 . 4 .  Tnie may indicate the for additional oross sectione. 

warning: m e  energy loso was rnan 1.0 it 10.3 m ) ,  between the ourrent and previous cross 
section. This may indicate the need for additional cross sections. 

warning: ~uring m e  standard step iterations, when the assumed water surface was s e t  equal to critical 
depth, me calculated warer surface came back below ~riiical depth.  his indicates that there 
is not a valid oubcrirical anawer. me program defaulted to critical deptn. 

Profile #profile 2 

eos ~ e r ~  S L ~  ~ighr s t a  PIOW area W.P. percent ~ y d r  
ifti (ELI ! C f s l  isq €ti !tti Conv DepLhiftl 

1 Chan 9989.11 9992.13 36.08 6.57 5.05 6.97 2.18 
2 Chan 9992.13 9995.15 64.36 7.19 3.04 12.42 2.51 
3 Chan 99'15.15 9998.17 79.611 8.62 3.04 15.35 2.85 

Phil" n 9 9 R . 1 7  10001.19 96.31 9.67 1.04 18.59 3.20 ~~~~ - 

5 m a n  10001.19 10001.21 77.12 8.62 3 . 2 8  1+.89 2 . 8 6  
6 Chan 10004.2l 10007.23 40.69 5.87 3 . 1 4  7.85 1.94 

Chan 10007.23 10010.25 2 3 .  LS 4 . 5 8  1.02 4,+7 1.52 
B ROB 10010.25 10028.40 100.77 22.51 14.11 19.45 1.27 

warning:  he energy equation not be balanced ~irnin the specified number of iteril~ions.   he 
program uned oritioal depth *or the water surface and continued on With Lhe oalculaeione. 

Warning: The conveyance ratio Iupstream conveyance divided by downstream conveyance) is less Lhan 
0.7 Or greatel. than 1.4. Thia may indioate the need for additional cross sections. 

warning:   he orass section had to be extended vertically during the critical depth calculations. 
warning:   he energy loss was greater than 1.0 r t  (0.3 m ) .  between the current and previous cross 



section. mi. may indicate the need for addational croes sections. 
warning: During the standard step iterations, when the assumed water surface waa set equal to critical 

depm, the calculated water surface came back below critical depth. ~ n i a  indicates that there 
is nor a valid subcritical answer. s he program defaulted to critical depth. 

warning: m e  parabolic search method railed ro converge on critical depth. ~ n e  program win try m e  
cross section s l i c e l s e c a n ~  metirod to f i n d  critical depth. 

CROSS SECTION 

RTVER: X3 
REIICH: Reach 1 RS: 0 . 3 8 0  

INPUT 
~e~cription: 16th street 
 tari ion Elevation ~ a r a  "urn. 36 

Bank SLa: Left Plight Lengths: Left Channel Right Coeff Contr. Expan. 
9990,831001468 4 3 . 0 4  31.74 2 5 . 6 4  I 3 

CROSS SECTION OUTPUT 

E.G. Elev (it1 
"el Head (it1 
W.S. =lev (it1 
crit W.S.  i f t i  
E.G. slope (itlit1 
a Total (c is1  
Top Width (fL1 
"el Total ( F L I s I  
  ax chi ~ p t h  ( f r i  
COO". Total ( c f s l  
Length W L ~ .  (it) 
Mi" Ch El (fL1 

0 . 4 8  WL. n ~ V a l .  
2193 .95  Reach Len .  ( i t 1  
2 1 9 3 . 9 5  P l o w  Area ( sq  ft) 

0.007382 area isq it1 
518.00 E10w (Cis1 
108 .87  ~ o a  Width i i r ,  

" " 1 .  iiti.1 
Hydr. DepLh ( i t 1  
Con". (c is1  
wetted per. (it) 
Shear i lb lsq  i t 1  
Srieam Power ( I h l i t  sl 
cum Volume ( a c r e ~ f i l  
cum SEi (acres1 

Channel 

warning:   he energy equa~ian could nor be balanced within the specified number of iterations. m e  
program selected tne warer surface enat had the least amount of error between computed and 
assumed values. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 rs less than 
0.7 Or greater than 1.4. This may indrcate Lhe need for additional cross sections. 

warnins: ~urrno the standard sreo iterations, when the assumed water svrface was sei eaval to critical 
depth, the calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile itprofile 2 

E.D. Elev  !fLl 
"el Head ifL1 
W.S. Elev ( f t l  
CIit W.S. (ft) 
E.G. elope i t t i f r )  
a ~ o t a l  i c t a ~  
Top Width !it) 
vel Total  (itis) 
  ax C ~ I  Darn ( f t i  

2191.07 Element 
0 . 8 5  wt. "-Val. 

2 1 9 4 . 2 2  Reach Len. (it1 
2194.22 Flow hrea (sq f i l  

0 . 0 0 7 9 0 8  area (sq f t l  
518 .00  Flow (Cf6) 

4 2 . 5 6  TOP Width (fL1 
7.27 avg. "el. !fL/sl 
2.08 Hydr Depth ( f r l  

5826 .9  Corn.. ic fs l  
3 4 . 3 5  v e t t e d  per. ( f r )  

2192.14 Shear ( l b l s a  fti 

warning:  he energy equation could not be balanced within m e  specified number oi iterations. i he 
program used critical depth for the waier surface and continued on with me calculations. 

~arnina:  he convevance ratio (uostream convevance divided bv downstream convevance, is lees than . . 
0.7 Or than 1 .4 :  may indicate the neeb for adairional cross secriane. 

Warning: The energy loas was greater than 1 . 0  *L 1 0 . 3  m1, between the current  and arevious cross 
section.  his mav indicate the need for additional cross sections ~ ~ ~~~~ ~ ~ 

~arning: mring the standard step iterations. when the aaeumed warer surtace was set equal to critical 
depm, m e  calculated warer surface came back below critical depth. This indicates that there 
is not a valid subcri~ical answer. ?he program deiaulte.3 to critical depth. 

PO* ~ e i i  ~ r a  ~ight ~ r a  n o w  area W.P. ~ercent xydr velocity 
( E L I  (it) I C I E I  isq i t 1  ( E L )  con" DepLhiirI (fils) 

I LOB 9957.81 9968 .82  2.40 1.51 1 . 8 2  0 . 4 6  0.20 1.53 
2 LOB 9 9 6 8 . 8 2  9 9 7 9 . 8 2  2 3 . 9 6  7.15 ll.02 4 . 6 3  0 . 6 5  3 . 3 5  

FDS of Cline Creek Tributci~ies, 
FCD 2005C024, Work Assi,gnment 2 
JE Fuller/Hydroloxy & G~eomorphulogy. Inc 369 



LOB 
cnan 
"ha" 
Chan 
Chan 
Chan 
Cham 
Cham 
ROB 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within me specified number of irerarionn.  he 
program selected the water surface that had me least amount of error between computed and 
assvmed va1uen. 

warning:   he conveyance ratio (uporream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

warning; ~uring me etandard a ~ e p  irerationa, when the aasurned warer surface was see equal to critical 
depth, me calculated warer nurface came back belaw depth.  hie indicates that there 
is nor a valid nubcritioal answer.   he program defaulted LO critical depth. 

Profile #profile 2 

Chan 
Chan 
Chan 
ROB 

W.P. Percent Hydr velocity 
i f t i  con" oepmirr l  i i t / a l  
1 . 8 2  3.17 1.57 i l l  
1.41 8 . 6 3  1.71 7 . 5 9  
3.41 10.11 1.91 8.11 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used cririoa1 depth for the warer surface and continued on with me calculations. 

warning: The conveyance ratio ,upsiream conveyance divided by downetream conveyance1 ia leas rtian 
0.7 or  greater than 1.4. This may indicate the need for additional crose sections. 

Warnina: The ellerov loss was ereater than 1.0 f L  ( 0 . 3  mi. hetween Lhe current and previous cross -. 
necrion. ~ h i n  may indicate the need for additiona~ orosa sections. 

warning: nuring the standard step iterations, when the aaeumed warer surface wan net equal to critical 
death. the calcula~ed water suriaoe came back below critical depth.  his indioates that there . . 
i a  not a valid suboritical answer. m e  program defaulted LO orltical depth. 

CROSS SECTION 

RIVER: X3 
REACH: Reach 1 R S :  0.373 

INPUT 
Description: 

Manning,. n Value. """I= 3 
SLa n Val sta n Val SLa n Val 

9940.981 -055 '1'184.59 .0510021.76 ,055 

~ a n k  sea:  eft ~ i g h t  Lengme: =eft  channel Right coeff contr. Expan, 
9984.5910021.76 111.01 160.35 190.31 .I I 

CROSS SECTTON OUTPUT Profile IlproEile I 

E.D. EleV IfLi 
"el Head IfLi 
W.S. EleY l i t1  
crir W.S. I E L ~  
E.D. slope i i r / i r i  
o Total icfal  
Top Width lit1 
Ye1 Total i i t l s l  
  ax chi Dprh i f r i  
con". Total (cfs) 

Element 
WL,  "-Val. 
Reach Len. I f t i  
F l o w  area l sq  i t 1  
area isq it)  
Flow icfai  
~ o p  Width i i r i  
avg, "el. i f t l ~ l  
Hyd*. Depth l i t1  
Con" tc fs i  
Wetted per. (ft) 
Shear lIb/sq f t i  
stream Power 1IbIfL s i  
Cum Volume (acre-EL) 
cum SA (aoresi  

left 08 Channel Right 08 
0 . 0 5 5  0 . 0 5 0  0 . 0 5 5  

133.01 160.35 190.31 
5.50 70.53 11.30 
5 . 5 0  70.51 11.30 

13.68 177.10 27.22 
11.22 37.17 24.30 

2 . 4 9  6 . 7 6  2.41 
0 . 4 9  1.90 0 . 4 5  
91.8 3201.2 182.6 

11.31 17.37 2 4 . 4 0  
0.67 2 . 6 2  0.61 
1.68 17.71 1.15 
1.18 2.35 1.26 
1.04 1.05 1.33 

1;I)S <,fCli,re Creek Tributarier, 
FCD 2005C024, Work ArsignntenlZ 
J l i  Fuller/Hydr<,logy & Geonto,pholo,qy, Inc. 



warning; à he energy equation could not be balanced within the specified number iterations. me 
program selected the warer surface that had the least amount ot error between computed and 
assumed values. 

warning:  he energy loss was greater than 1.0 f~ 10.3 mi, between the current and previoua crass 
section. m i s  may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer surface -as set equal to 
depm, me caiculared warer surface came back below critical depth.  his indicates rnar there 
is nor a valid subcri~icai answer.  he program defaulted ro critical depth. 

CROSS SECTION OUTPUT Profile Bprofiie 2 

E.G. =lev ifti 2193.88 ~lernenr ~ e i r  OB channel night OB 
Vel Head 1iLi 0.76 WL. n-Val. 0 . 0 5 0  
W . S .   lev iftl 2193.13 Reach Len. (ELI 133.01 160.35 190.31 
CliL W.S. 1fLi 2 1 9 2 . 9 4  Flow area 1sq fLl 74.28 
E.G. slope (ft/rri 0.024312 iirea 1sq ftl 7 4 . 2 8  
a m e a l  1cisi 518.00  low icfa1 518.00 
TOP width (fti 3 7 . 1 7  TOP widen (ftl 37.17 
"el Total (fils) 6.97 Avg. Y e 1  1fLisI 5.97 
wax ~ h l  ~ 0 t h  1fti 2 . 5 9  Hydr. Depth (ftl 2 . 0 0  
Con". Total 1ctsi 3322.2 COnv. 1ciSl 3 3 2 2 . 2  
Length WLd. 1fLi 160.48 Wetted Per. 1ttl 40.23 
Min Ch El (fii 2190.54 Shear ilb/sq tkl 2.80 
Alpha 1.00 S t r e a m  Power (Ihlft sl 19.14 
FrCLn LOSE 1fLi 3.47 Cum Volume (acre-it1 0.85 2.46 0 . 7 4  
C f E 1065 1fLi O O l  Cum Sa (acrehi 0.51 1.06 0 . 4 9  

Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 
section. This may mdicate the need ear additional cross sections. 

Profile #profile 1 

LOB 
LOB 
Cham 

Chan 
ROB 
ROB 

Flow area 
(cfsi isq it1 
0.20 0.25 
13.48 5.24 
5 6 . 9 7  9.12 
93.29 12.22 
64.90 9.81 
6 2 . 5 2  9 . 5 8  
67.04 9 . 9 8  
71.72 10.40 
6 0 . 6 7  9.41 
26.51 10.65 
0.71 0.64 

W.P. 
(ftl 
2.51 
8 . 7 9  
1 . 4 0  
5.36 
5.33 
5.31 
5.31 
5.31 

warning:  he energy equation could not be balanced within the specified numer of iterations. i he 
program selected the warer surface that had the lease amount of error between 
assumed values. 

Warnmg: The energy loss was greater than 1.0 it 10.3 mi. between The current and previous cross 
section. This may indicaie the need £or additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer surface was set eqval LO critical 
depth. the calculated warer surface came back below critical depth. rhis indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

Profile "profile 2 

PO5 Left Sta Riaht SLa Flow &lea W.P. Percent Hvdr VelociLv 

Chan 
cnan 
cnan 
Chan 
Chan 
m a n  
Cham 

Warning: The energy loss was greater than 1.0 f r  10.3 ml. between the current and previous cross 
section.  his may indicate m e  need tor additional cross sections. 

CROSS SECTION 

RIVER: X3 
REIICH: Reach 1 RS: 0 . 3 4 3  

INPUT 
Description: 
station ~levatian nara num= 19 

sta 61ev s t a  Elev Sra  lev sea =lev sra  lev 
9936.78 2192 9974.21 2189.01 9 9 7 8 . 0 5  2133.69 9 9 8 0 . 2 7  2188.52 9 9 8 8 . 9 8  2187.82 
9496.41 2188 9999.6 2187,961000972 21883310019.43 2188.4410011.91 2188.42 

10034.74 2188.410036.49 2188.731003707 2188831003971 2189.2910044.26 2190.12 
10055.09 2192.210061.29 21'12.8110059.27 214341007175 2193.9 

Bank Sra: =eft night ~engths: Left channel ~ight caeff contr. ~xpan. 
9 3 B B . 9 8 1 0 0 1 9 . 4 3  212.12 716.67 221.12 1 . 3  

FDS (~f Cline Creek Tn'buron'es, 
FCD 2005C024, Work Assignment 2 
JE Fuilcr/Hyh,lr,gy & Geonwryhology, Inc 



CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev i f t i  
"el xead i fr i  . . 
W . S .  slev  i i r i  
CriL W.S.  l f i l  
E.G. slope i r t l f r i  
R Total IcCai 
Top Width I f t i  
vel ~ o ~ i i i  i f r i s i  
Max Chl Dpth l f i i  
Con". Total lc fs l  
Length Wtd, i f t i  
 in cn EI i i t i  
nlpha 
FICtn Loss IfLi 
C h E Lone I f t i  

Elemellr 
WL. n-val 
Reach L e n  i f t i  
Flow area IBq t t i  
~ r e a  lsq f r i  
Flow lcfei 
TOP width I ~ L !  
livg. "el. 1fLI.i 
Hydr. Depth IfLi 
Con". Ices1 
lieiced per. i t r i  
shear Ilblaq £ t i  
Stream Power IlbIEt s i  
cut" volume ( a c r e - f r i  
cum SP. iacreoi 

Channel 
0 . 0 4 0  

2 1 6 . 6 7  
11.73 
4 5 . 7 3  

3 1 0 . 1 8  
10.45 

5 . 7 8  

Right 0s 
0.046 

221.12 
21.56 
21.16 
102.11 

2 1 . B 8  
4 . 7 6  
0.99 

732.8 
2 1 . 9 9  

1 . 2 0  
5 . 6 9  
1 . 1 9  

warning:  he energy equation could not be balanced within the specified number of iterations. The 
oroaram selected the warer eurface t ha t  had the least amount of error beiween conouted and .~~ 
aesvmed values. 

warning: i he energy lose was greater rhan  1.0 ft 10 .3  mi, between me current and previoua crass 
nection. Thie may indicate me need for additional cross aectians. 

warning:  r ring the aranaard iterakions, when tile asnuhued warer surface was set equal to  critical 
depth, the  calculated surface  came hack below critical depm. ~ b i s  indicates that rnere 
is "OL a v a l i d  suboriticill anewer. The program defaulted t o  critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E . C .  EleV I F L i  2190.40 Element L e f t  OB Channel Right OB 
V e l  Head IfLi 0 . 7 1  WL. n ~ V a l .  0.011 0 . 0 4 0  0.045 
W.S. Elev l f t i  2 1 8 9 . 5 9  Reach Len. IfLi 212.12 216.67 221.12 

crir W.S. I ~ L I  2184.66 FLOW ~ r e a  lsq f t i  12.29 4 8 . 3 1  1 6 . 8 6  
E.G. s lope  l f ~ l f i i  0.013374 Area lsq f t i  1 2 . 2 9  4 8 . 9 1  1 6 . 8 6  
0 Total lc fs i  518 .00  Flow lc fs i  88.14 1 4 4 . 8 8  8 4 . 9 8  
Top Width IfLi 51.79 TOP ~ i d t h  l f t i  7 . 9 4  30 .45  1 3 . 4 0  
"el T o t a l  l iL/si  6 . 6 4  Eivg. V e l .  IiLIsi 7.17 7 . 0 5  5 . 0 1  
wax C ~ I  ~ p r n  ( £ t i  1.87 ~ y d r .  ~ e p ~ h  i f t i  1.55 1.61 1.26 
con". Tota l  ic is i  1721.6 con". ic rs i  633.2 2 4 7 7 . 8  610.5 
~engrn Wtd, l i r i  216.59 wetted per. i f t i  9.20 30 .46  1 4 . 6 7  
Min Ch El I f t i  2187 .82  Shear Ilbloq E t i  1 . 6 2  1 . 9 4  1.39 

iilpha 1.05 Stream Power I Ib I f t  B i  11 .59  13.70 7 . 0 0  
FrCtn LOSS I f t i  4 . 0 7  Culn Volume I a c r e ~ E t i  0 . 8 3  2 . 2 3  0.71 
C h E Lions I f t i  0.01 Cum S i i  lacreoi 0 . 5 0  0 . 9 1  0.06 

warning: l he energy lass grearer t h a n  1.0 it (0 .3  m i ,  between t he  cur rent  and previous cross 
nectian. ~ n i s  may indicate the need far additional crosn sections. 

Profile #profile 1 

PO@ Left S t a  Right Sea Flow Area W.P. Percent Hydr 
i f t i  l t t i  lcfoi l i q  t t i  I t t i  Canv Depthlit!  

I LOB 9 9 5 7 . 6 5  9 9 6 8 . 1 0  0 . 0 3  0 . 0 4  1 . 0 6  0.01 0 . 0 4  
LOB 9968.10 9978.54 17.20 1.26 1 0 . 4 7  3 . 3 2  0.50 

3 LOB 9 9 7 8 . 5 4  9 9 8 8 . 9 8  8 8 . 0 8  1 4 . 0 2  1 0 . 4 7  17.00 1.31 
4 Chan 9 9 8 8 . 9 8  9993.33 63.141 7.45 4 . 3 1  12.19 1.71 

~ h a n  9993.11 9 9 9 7 . 6 8  57.36 7.01 4 . 3 5  11.07 1.62 

5 Chan 9 9 9 7 . 6 8  10002.03 4 9 . 5 2  6 . 9 8  4 . 3 5  9 . 5 8  1 . 6 0  
m a n  10002.03 10006.18 41.36 5 . 7 2  4 . 3 5  7 . 9 8  1 . 5 5  

8 Chan 10006.38 10010.73 18.07 6 . 3 9  4 . 3 5  7.11 1 . 4 7  
9 m a n  10010.73 10015.08 11.06 5.88 4 . 3 5  5.18 1.35 
10 ~ h a n  10015.08 10019.11 2 7 . 5 8  5.27 4 . 3 5  5 . 1 2  1 . 2 1  

11 ROB 1 0 0 1 4 . 6 2  1 0 0 3 0 . 4 9  6 4 . 5 9  12.74 1 1 . 0 6  12.41 1 . 1 5  

12 ROB 10010.49 10041.56 17.41 8 . 8 2  10.92 7 . 1 2  0 . 8 2  

Warning: The energy equation could nor be balanced within Lhe specified number of iterations. The 
program aelected the  warer surface t h a t  had the least amount of error between computed and 

warning: 

warning: 

:tween the current and previour cross 
assumed values 
The energy lase wae greater than 1.0 f r  10.3 mi. be 
BeCLion. T h i s  may indicate the need for additional erase eeceions. 
~uring the standard step iterations, when the assumed w t e r  surface  was set equal LO critical 
depth, the oalcu~ared warer surface came back below critical depth. =his indicakes that rnere 
is not a valid subcritical answer. The program deraulLed Lo critical depth. 

Profile "profile 2 

POB left S L ~  Right sea n o w  ~ r e a  W . P .  percent ~ y d r  
l f t i  I f t i  I ~ i s i  isq E t i  l fe i  Con" Dep~hlfLi  

1 LOB 9 9 8 8 . 5 4  9 9 8 8 . 9 8  88.14 12.29 9.20 17.02 1.55 

2 Chan 9 9 8 8 . 9 8  9 9 9 3 . 3 3  5 9 . 3 9  7.91 4 . 3 5  13.80 1.82 
3 Chan 9 9 9 3 . 3 3  9 P 9 7 . 6 8  6 3 . 4 0  7 . 4 9  4 . 3 5  1 2 . 2 4  1 . 7 2  

m a n  9 9 9 7 . 6 8  10002.03 5 1 . 8 8  7.41 4 . 3 5  10.60 1.71 
Chan lOOO2.03 1 0 0 0 6 . 3 8  45.92 7.18 4 . 3 1  8 . 8 7  1 . 6 5  

5 m a n  10006.38 10010.73 4 2 . 5 0  6 . 8 5  4 . 3 5  8.21 1.57 

m a n  10010.73 10015.08 37.27 6 . 3 3  4 . 3 5  1 . 1 9  1.46 

8 Chan 1 0 0 1 5 . 0 8  10019.43 31.52 5 . 7 3  4.35 6.09 1 . 3 2  

9  ROB 10019.43 1 0 0 3 0 . 4 9  73.23 1 3 . 9 0  li.06 14.14 1.26 
10 ROB 10030.49 10041.56 11.75 2.96 3.61 2.27 1.27 

warning:  he energy loss greater rhan 1.0 Er ( 0 . 3  m i ,  between me current  and previous cross 
Tnia may indicate m e  need tor additional cross aecrions. 

IFDS ofcline Creek Tribrrhrries, 
FCD 2005C024. W<wk Assignment 2 
JE F~rller/IIydr~~lo~y & Geomo?phnl,~,qy, Inc. 



CROSS SECTION 

RIVER: X3 
REACH: Reach 1 RS: 0.302 

INPUT 
Description: 
Station Elevation Data 

Sta Elev SLa Elev SLa 
2188689958.001 
2184.<39988.611 

Manningms n values nu",= 3 
sra n val S C ~  n val s t a  n v a l  

9934.331 . 0 5  9991.69 ,04510007.78 ,055 

Bank SLa: Left Right Lengths: Left Channel Right Coeff Conrr. Expan. 
9991.5910007.78 183.12 181.83 180.68 .I 3 

CROSS SECTION OUTPUT Profile #profile 1 

E.O. Elev l f i l  2186 .12  Element Left 08 Channel Right OB 
Vel Head IfLl 0.81 WL. n~V.31. 0 . 0 5 0  0.045 0 . 0 5 5  
W.S.  Elev IfLI 2185 .29  Reach Len.  l i t 1  1 8 3 . 1 2  181.83 180 .68  
crir W.S. [ f t i  n o w  ~ r e a  l sq  it1 1 9 . 0 5  4 5 . 9 2  1 9 . 8 4  
E.G. Slope (fT/fLl 0.011677 Area l sq  t L 1  19.05 4 5 . 9 2  19.84 
O Total ICfS) 518.00 Flow ( c i s 1  7 1 . 3 8  378 .31  6 4 . 3 2  
Top Width (it)  5 . 3  Top Width IfLl n.22 15.04 21 .03  
vel  oral i i t l s i  6 . 1 1  ~ v g .  "el. I ~ L I ~ I  3.96 8.2d 1.24 
 ax chi ~ p i h  ( t t i  3 . 5 4  xydr. ~ e p r n  l i t )  1.11 2.85 0.94 
~ o n v  ~ a t a l  (c i s1  4137.1 CODY. (CfS) 602.0 3021 .4  513.7 
~engrn Wtd. i f r i  181.81 wetted per. l f r i  17.37 16 .32  21.15 
Mi" CI1 E l  l f t l  1181.75 Shear l l b / s q  f t i  1 . 0 7  2.75 0 .92  
Alpha 1.42 Stream Power l l b / f T  51 4 .25  2 2 . 6 8  2 . 9 8  
FrCLn LOSS IfLl 2 . 9 4  Cum Volume lacre-fL1 1 . 0 5  1.91 1.08 
c i E LOBS ( f i l  0.00  cum sa [ a c r e s ]  0 . 8 9  0 . 8 2  1.12 

Warning: The energy loss was greater than 1.0 f t  (0.3 ml. between the current  and previous ~ ~ 0 6 6  

section.   his may indicate me need for additional crass sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. =lev i f t i  2186.30 ~lernent ~ e i t  OB channel naghi OB 
vel wead (it) 1 . 0 3  W T .  n-val .  0.050 0.045 0.055 
W . S .   lev l i t 1  2185.28 Reach Len, (fLi  183.12 181.83 180.68 
~ r i t  W . S .  l i t 1  2185.24 F l o w  area ( s q  f t )  12.38 45.67 11.59 
E.G. slope l i r l f r ~  0.018230 area 1aq €TI 12.18 45 .67  11.59 
O Total l c i e l  518.00 F l a w  ( c i s 1  62 .57  4 0 4 . 2 3  51.20 
TOP width l i t 1  31.01 TOP width i f t i  7.b8 16.09 7.16 
vel ~ o ~ a l  I £ L / S I  7 - 4 6  aug. "el. i i r l s i  5 .05  8.81 4 . 4 2  
Max Chl Dpth l i t 1  3 . 5 3  ~ y d r .  Depth ( f t )  1 . 6 5  2 . 8 4  1.55 
Con". T o t a l  I c i s l  3836.5 Conv, l c f s l  463.4 2 9 9 3 . 9  379.2 
~ength Wtd. ( i t )  181.80 w e ~ ~ e d  per. ( f r l  8 . 7 6  1 6 . 3 2  8 . 7 0  
win cn =I l i t 1  a 1 8 1 7 5  shear I Ib Isq  i t) 1.61 3.18 1 . 5 2  
alpha 1.20 stream power l l b / i r  s l  8.13 28.18 6 .70  
F L - C L ~  LOSB i f t i  3 . 0 9  cum volume l a c r e - i t )  0 . 7 7  2 . 0 0  0.63 
C 6 E LOSS IfL) 0.07 Cum SA (ac res1  0 . 4 6  0 .82  0 . 4 1  

warning:  he cross section had to be extended vertically dvring the critical depth calculations. 
warning: m e  energy loss war; greater than 1.0 ft 10.3 mi. between me current and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: me parabolic search method failed to converge on critical depm. =he program w i l l  try m e  

cross section s l i c e l s e c a n t  metnod to find critical depth. 

Protile #profile I 

Po6 Left Sta  RiqhL SLa Flow area W.P. Percent HvAr vil lociiv ~ ~ . ~ -  - - ~ ~ - -  
l i t )  I F ; ~  l c f s l  Isq fL1 I E t I  ~ a n "  D e p i h l i r l  l i i l s j  

LOB 9 9 5 8 . 7 5  9980.22 4 . 9 4  2.54 5 . 8 0  0.45 0 . 4 4  1.94 
2 LOB 9 9 8 0 . 2 2  9991.69 70.44 16.50 11.56 13.60 1 . 4 4  4 . 2 7  

cnan 9'191.69 9993.99 1 9 . 8 7  5 . 4 9  2.33 7.70 2.39 7.26 
Chan 9993.99 9496.29 5 0 . 2 7  5.31 2 . 3 3  11.70 2.75 7.97 
Chan 9996.29 4448.59 62.41 7.20 2.34 12.05 3.13 8 . 6 7  

5 Chan 9 9 9 8 . 5 9  10000.88 73.20 7.92 2 . 3 3  11.13 3.44 9.25 
m a n  10000.88 10001.18 63.43 7.27 2 . 3 3  12.25 1.16 8 . 7 3  

B cnan 10oo3.l~ I O O O ~ . ~ ~  1 0 . 6 4  6.35 2 . 3 3  9 . 7 8  2 . 7 6  7 . 9 8  
9 m a n  10005.48 10007.78 38.48 5.39 2.34 7.43 2 . 3 4  7.14 
10 ROB 10007.78 10021.15 60.53 17.23 13.46 11 .69  1.29 3.51 
11 ROB 10021.15 10034.13 1.711 2.61 7 . 6 8  0.73 0.34 1.45 

warnmy:  he energy loss was greater than 1.0 f r  ( 0 . 3  mi. hetween t h e  current and prevrous cross 
~ection. This may indicate the need for additional cross sections. 

Profile #profile 2 

POS ~ e f r  ~ t a  ~ l g h ~  sra r l a w  ~ r e a  W.P. Percent Hydr Velocity 
l f r l  l f t i  I C ~ S I  i s q  E L I  i f t i  con" DeprhlfLi ( f r / s i  

LOB 9 9 8 0 . 2 2  9991.69 6 2 . 5 7  1 2 . 3 8  8 . 7 6  12.08 1.65 5 . 0 5  

Chan 9991.69 9993.119 42.52 5 . 4 6  2 . 3 3  8.21 2.37 7 . 7 9  
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"ha" 
Chan 
Chan 
cnan 
Cham 
m a n  
ROB 

warning:  he cross section had LO be extended vertically during the critical depth  calculations. 
warning: TIE energy lose was greater than 1.0 t t  ( 0 . 3  m i ,  between the current and previoua croea 

necrion. This may indicate the need for additional cram .ections. 
warning;   he parabolic search method failed LO converge on critical depth. The program w i l l  try the 

Cross uection sliceleecant method Lo find critical depth. 

CROSS SECTION 

RIVER: X3 
REIICH: Reach 1 R S :  0 . 2 6 7  

INPUT 
DeBCriptio": 
Station Elevation Data 

Elev S t a  
2 1 8 5 . 4 3 1 9 3 8 . 6 3 9  
2180.339997.479 
2 1 8 0 , 4 4 1 0 0 1 3 9 4  

warning:  he energy equation could not be balanced within me specified number oi ieerarlons. The 
selected the warer eurtace char had the l eaat  amount of error between computed and 

ilosumed values. 
warning:  he energy lono wan greater enan 1 .0  f r  10.3 m i .  between the current and previous cross 

section. Thin may indicate Lhe need for additional cross oections. 
warning:  ring the nzalldard step iterations, the assumed water surface was net  egual to critical 

day*, tne calculated surface ciirne back below cririoal depth.  hie indicates that rhere 
is nor a valid subcritical answer. m e  program defaulted LO critical depm. 

CROSS SECTION OUTPUT Profile t iprofile 2 

E.D. Blev l i t 1  
vel need ( t r i  
W.S.  lev f f r i  
CriL W.S. I f L i  
E.D. Slope 1 f L I f t i  
Q Total l o f e l  
Top Width I f L l  
Vel Total I F L I s l  
Max Chl Dprh l i t 1  
Canv. Total ( c i s 1  
Lengrn Wtd, i f t l  
 in ch EI l i t 1  
alpha 
FICL" Lace Ifti 
C bi E Loom i f t i  

ElemellL 
WL. "-Val 
Reach Len, l f t l  
Flow &red l s q  £Z1 
Rrea foa E t l  
F l o w  l c f s i  
Top Width fTL i  
a".,. "el. I f t / s l  ~ ~ a ~ .  Ift i 
Con". l c f s i  
Wetted Per. i f L 1  
Shear i l b l s q  f t l  
stream Power I l b l f t  a1 
cum volume l a c r e - f t l  
cum aa i a c r e s l  

m n k  s t a :  night ~engths: Left channel ~ight caeff conrr. ~xpan 
39928110010.91 141.55 1 5 6 . 8  172.21 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.6. Elev l f L 1  
"el Head I f t i  
W.S. Elev f f L i  
CriL W.S. I f L l  
E.G. Slope I f L l f L I  
Q Total (Cis1 
TOP width i f r i  
vel Total ( i r l a i  
  ax chi Dprn I ~ L I  
Con". Total l c f s l  
Liengtn Wrd, l i t 1  
win cn EI i f t ~  
alpha 
rrcrn ~ o a e  ifri 
u 6 E ~ o s e  i f r i  

Reach L e n  l f t l  
n o w  ~ r e a  i o q  f r l  
area tnq  t t i  
Flow l c f s i  
Top Width IFLi  
avg. "el. I f L I o l  
Hydr. Depth ( € T I  
Con". l c f s l  
wetted ~ e i .  frti 
Shear I i b l s q  f L i  
stream power I l b I i L  
cum volutne ( a c r e - f r l  
cum S* i a c r e s i  

Warning: The energy equiiLion could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amounr of error between computed and 
assumed values. 

warning: m e  croas section had to be extended vertically during the critlcal depth  calculations. 
warning:  he energy loss was greater than 1.0 tt 10.3 m ) .  between the current and previous cross 

section. m i s  may indicate the need for additional cross aecrians. 
warning: ~uring the standard s t e p  iierariane, when the assumed water surface was aer equal ra critical 

depth, LIE calcuiated warer came back below critical depth  hie indicaren that there 
is not a valid subcritical answer. The progran, defaulred Lo oritical depth. 
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Warning: The parabolic search method failed to converge on critical depth, The program will try Lhe 
cross section slice/secanr method LO iind critical depth. 

Profile #profile I 

PO6 left STa Right SLa Flow Area W.P. Percent "ydr Velocity 
1fr1 lit) icisl isq ET) lit1 con" Depthlit) ~ft/s) 

LOB 9 9 7 5 . 9 6  9992.81 41.54 11.33 11.98 8 . 0 2  1.01 3 . 4 8  
Chan 9992.81 9991.40 4 2 . 3 3  5.38 2.63 8.17 2 . 2 1  7 . 2 0  

3 Chan 9 9 9 5 . 4 0  9 9 9 7 . 9 8  59.10 7.18 2.63 11.41 2 . 7 8  8 . 2 3  
4 Chan 9 9 9 7 . 9 8  10000.57 7 5 . 9 1  8 . 3 3  2 . 6 2  14.55 3.22 9.11 
5 ~ h a n  10000.57 10003.11 7 0 . 7 2  7 . 9 6  2.61 13.65 3.08 8 . 8 8  
6 m a n  10003.15 10005.74 5 8 . 6 4  7.12 2.61 11.32 2.71 8.24 

Chan 10005.74 10008.32 47.47 6 . 2 7  2.61 9.16 2 . 4 2  7 . 5 7  
8 m a n  10008.32 10010.91 36.85 5 . 3 9  2 . 6 1  7.11 2 . 0 8  6 . 8 4  
9 ROB 10010.91 10028.01 81.20 2 2 . 1 6  17.11 15.68 1.30 3.66 
10 ROB 10028.01 10045IZ 4 . 2 2  2 . 8 8  8 . 7 7  0.31 0 . 3 3  1.47 

warning: =he energy equation could not be balanced within me ~pecified numher oi iterations. me 
program selected the water surface that had m e  least amount oi error herween and 
assumed values. 

Warning: The energy 1065 wae greater t h a n  1 . 0  f L  (0.3 ml. between the current and previous cross 
section.  his may indicate m e  need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer surface w a s  set equal LO critical 
depth, the calcula~ed warer surface came hack below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

Profile Pproiile 2 

LOB 
Cham 
Cham 
cnan 
cnan 
cnan 
Chan 
Chan 
ROB 
ROB 

" P .  Percent Hydr Velocity 
lit1 con" Depfnlfrl ift/s! 
9 . 4 7  8.34 1.28 3 . 8 3  
2.63 8 . 0 5  2 . 2 9  7 0 5  

warning: =he energy equation could not be balanced wirnin the specrfled number of iterations. i he 
program selected the water surface that had me l e a j t  amount of error between computed and 
aSSYmed values. 

warnlng:   he C T O S ~  section had to be extended vertically during m e  critical deprh calcu~ations. 
warnmg:   he energy loss was greater than 1.0 it 10.3 ml. between the currenr and previous cross 

secrlan. ~ h l s  ,nay indicate m e  need for additional cross sections. 
warning: ~uring the standard step iterations, when the assumed water surface was set equal LO critical 

depth, the calculated warer surface came back below critical depth.  his indrcates that tnere 
is not a valid subcritical answer. The program defaulted to critical depth. 

~arning:  he parabolic search method failed to converge on critical depm. m e  program will t q  the 
cross section slice/secanr method to iind critical d e p ~ h .  

CROSS SECTION 

RIVER: X? 
BELCH: Reach 1 BS: 0.238 

INPUT 
Descrrpiion: 

Mannlngls n Values num= 3 
SLa n Val St* n Val sta n Val 

9906.189 0 5 5  9990.63 ,04510012.31 .055 

~ a n k  sta: =eft ~ l g h ~  Lengms: Left channel night coeff ~ n i r .  ~xpan 
99906310012.11 212.08 198.6 184.98 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev (it) 2180.44 Element Left OB Channel Right OB 
"el ~ e a d  (it1 0.58 W L .  n-val .  0.055 0.015 0 . 0 5 5  
W.S. EleV lit1 2179.85 Reach Len. Ifti 212.08 198.60 184.94 
Crit W.S. lit1 2179.74 Flow area tsq ft) 16.26 4 8 . 8 7  32.74 
E D .  Slope liL/ftl 0.015535 Area lsq if1 16.26 418.87 3 2 . 7 4  
Q Total (cis1 118.00 Flow leis) 47.18 345.48 125.33 
~ o p  width (it) 69.00 TOP Widin lit) 20.32 21.68 27.01 
"el =oral (f~lsi 5 . 2 3  aug. "el. ift/a] 2.90 7 . 0 7  3.81 
Max C h l  Dpth IfLi 2.86 Hydr. Depth (it1 0.80 2.25 1.21 a Conv. Total lcfsl 4 1 4 2 . 5  Con" lcfsl 3 7 7 . 3  2762.9 1002.3 
Length Wtd. (ftl 197.77 Wetted Per. lit1 2 0 . 4 2  21.81 27.13 
~ l n  ch EI ifti 2176.99 shear ilh/sq ~ L I  0.78 2.19 1.18 
.alpha 1 . 4  stream power II~/EL si 2.26 15.46 4.51 
~ r c t n  LOSS iier 3 . 3  cum volume (acre-iri 0 . 9 4  1.54 0.83 
C f E LOSS (tL1 0.00 Cum Sii lacreai 0.78 0.68 0.92 

FDS 1flC1i1le Creek Tribrrmries, 
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warning: m e  mergy lass was than 1.0 ft 10.3 m i .  between the current and previous crass 
Tnia may indicate the need f o r  additional crose sectione. 

CROSS SECTION OUTPUT Prof i le  Uplofile 2 

E.C.  lev i f e l  
"el Head 1fLl 
W.S. Eiev l i t 1  
CriL W.S. l f t 1  
E.C. slope i i r l f r ~  
0 Total I c f s l  
Top Width IfLI 
"el T O L ~ ~  ( f t l a l  
Max Chl Dpth IfLl 
Con". Total lCf6l 
~ e n g t h  Wtd. I f t i  
M i "  "h E l  I f t l  

Element 
WL. n~val 

n o w  I C ~ G I  
Top Width i fL i  
liua. "el, i f t i n )  
~ ~ d r .  ~ e p t h  l e t )  
Con". l c f s l  
wetted per. ( i t ]  
shear I l b l a q  f L 1  
stream power I Ib l fL  I 

cum volume l a o r e - i t 1  
cum SA (ac res1  

warning: me croee had to be exreneed during the critical depth calculations. 

warning; T ~ E  energy lose inan 1.0 f t  10.3 ml.  between the current and previous cronn 
aec~ion. ~ n i a  may indicate me need for additional crors aecLions. 

Warning: The parabolic method failed to ~onverye on critical depth. The program will try the 

crone section alice/secanc to tina critical depth. 

POB 

LOB 
LOB 
cnan 
cnan 
Chan 
m a n  
cndn 
Chan 
Chan 
ROB 
ROB 
ROB 

W.P. 
IfL) 
1 . 4 4  

15.98 
3.14 
3.14 
3.11 
2.11 
3.11 
3.11 
3.11 

11.75 
11.82 

3 . 5 '  

5.81 1.59 
1 3 . 8 3  1.47 
I"."? 1.22 

warning: ~ n e  energy loss Vas than 1.0 f t  10.3 m i ,  between the  current and previous cross 
section. This may indicate the need tor additionill cross seczionn. 

Profile UpIofile 2 

PO9 

LOB 
Cilan 
Cilan 
than 
m a n  
cnan 
Chan 
cnan 
ROB 
ROB 

W.P. 
l f t l  
6.14 
3.14 
3.16 
3.11 
3.11 
3.11 
3.11 
3.11 

11.15 
7.58 

~arning: m e  cross section had to be during the critical depth calculariona. 
~ a r n i n g :  m e  energy lose was than 1.0 it 10.3 tnl , between m e  current  and previous croas 

~ection. ~ n i s  may indicate the need f o r  additional crors sections. 
Warning: The parabolic eearcn method failed to converge on critical depth. The program vrll try the 

orosa slice~secanr metnod to find critical depm. 

CROSS SECTION 

RIVER: X3 
REnCH: Reacll 1 RS: 0.200 

INPUT 
macriarian: 

El." arm 

wanning8a n value8 num= 3 
s t a  va l  s r a  n val Sra n Val 

9939.233 . 0 5  9988.91 .05110011.53 , 0 5 5  

Bank SLa: Left Right Lengths: left Channel Right Coeff ConLr. Expan. 
9588.9310011.53 219.35 2 0 4 . 1 2  189.77 .1 . 3  

FDS rfCIine Clrek Tributaries, 
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CROSS SECTION OUTPUT Profile #profile I 

E.D.  lev 1fr1 2177.11 ~lement left OB channel night OB 
V e l  Head lit1 0.61 W L . n - V a l .  0.060 0.055 0.055 
W.S. Elev IfLI 2176.48 Reach Len. i f t i  219.31 2 0 1 . 7 2  189.77 
CriL W.S. IfLI 2176.48 Flow Area lsq fLl 22.18 61.41) 15.20 
E.G. slope lft/fil 00I7993 ~ r e a  lsq it1 22.48 61.40 15.20 
0 Total (Cis1 518.00 Flow ICiSI 54.49 4 2 5 . 6 9  3-1 RZ ~ ~- 

Gap width if~) 85.19 Top Width lit] 35.90 22.60 26.69 
"el ~otal IEL/SI 5.23 avg. "el. lir/s) 2.42 6.53 2 . 4 9  
 ax C ~ I  D Q L ~  I ~ L I  3.60 xydr. Depth lit) 0.63 2 . 7 2  0 . 5 7  
Con" Total lcfsl 3861.7 Con" lcfsl 4 0 6 2  3173.5 282.0 
length WLd. IfLl 205.31 Wetted per. lit) 3 5 . 0 8  21.21 26.73 
 in cn EI lrrr 2 1 7 ~ 8 8  shear 11bisq it) 0.70 2.97 0.64 
Alpha 4 8  Stream Power llb/ft 6) 1.70 20.60 1.59 
~ i c r n  LOSS (ELI 3.48 cum volume lacre~ir) 0.84 1.29 0.78 
C 6. E Lois (fL1 0.01 Cum SEI (acres1 0.64 0.58 0.81 

warning:  he energy eqvatlon could not be balanced wirnin m e  specified nu&er of icerarions. me 
program selected the warer surface that had the lease amount of error between computed and 
assume* values. 

warning: T D ~  energy loss was greater than l o  ft 10.3 ml, between the current and previous cross 
section.   his may indicate the need tor additxonal cross sections. 

Warning: During the standard step iterations, -hen me assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is nor a valid aubcriLical answer. The program defaulted to Critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev lit1 
V e l  Head lit1 
W.S. Elev IfLI 
CriL W.S. IfLl 
E.C. Slope (fL/fLl 
(2 Total 1Cf61 
Top Width IfLI 
ve l  Total I ~ L / ~ I  
Max Chl DpLh IfLI 
mnv. Total Icfsl 
Length W T ~ .  (tti 
  in cn EI (it) 
alpha 
Frctn Loss (It) 

2177.27 Element 
0.79 Wt. "-Val. 

2176.49 Reach  en. lit1 
2176.47 m o w  rrea isq it1 
0.020878 area 1sq it1 

518.00 Flow i c f s i  

Left 08 Channel Right OB 
0.060 0.055 0 . 0 5 5  

219.35 204 .72  189.77 

warning: crass section had LO be extended vertically during me critical depth calculations. 
Warning: The energy loss was greater than 1.0 it 10.3 mi, between the current and previous cross 

section. ~ n i s  may indicate the need for additional crass aecrions. 
Warning: The parabolic search method failed to converge on critical depm, me program will try the 

crass section slice/secanr mechoa to find critical depth. 

POS ~ e f r  s t a  ~iqhr sca F ~ O W  ~ r e a  W.P. Percent Hydr 
lit1 lftl (cis) 1sq ELI lftl C O ~ V  ~epmlftl 

LOB 9449.17 9959.11 4 . 4 1  2 . 5 0  6.14 0 . 8 5  0.41 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
m a n  
Chan 
Chan 
BOB 
ROB 

warning: m e  energy equation could nor be halanced wirnin the specified numher of iterations. me 
Prowam selected the warer surface that had the least amount of error between comoviea and 
~~~~ -~ 

warning: ~ h e  energy 106s was greater than 1.0 it 10.3 m]. between m e  current and previous cross 
section. This mav indicate the need for additional cross SecLions. 

warning: ~uring the standaid step iterations, when the assumed water surface was set equal LO critical 
depth, the calcula~ed water surface came back below critical depm.  his indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

PO5 

LOB 
LOB 
LOB 
Cham 
Cham 
Chan 
Chan 
Chan 
Chan 
Chan 

Left SLa Right SCa 
1ft1 1fr1 
9919.11 9 9 5 9 . 0 5  

W.P. 
(it1 
3.21 
9.94 

10.06 
3.51 
3 . 3 5  
2.23 
3.26 
3.29 
3.29 
3.29 
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11 ROB 10011.13 10030.79 20.32 5 . 7 0  6 . 5 5  3 . g 2  1.01 3.56 

warning:  he orass section had to be extended vertically during the cririoal depth calculations. 
warning: m e  energy loss greater than 1.0 it (0.3 mi, between the current and previous cross 

section. ~ h r s  may indicate m e  need *or additional crass sections. 
Warning: The parabolic searcn method failed to converge an critical depth. The program will try the 

cross section slicelsecanr \nethod to find critical depth. 

CROSS SECTION 

RIVER: X3 
REACH: Reach 1 RS: 0 . 1 6 1  

INPUT 
Description: 
station ~levaiion ~ a r a  

Spa Elev SLa 

~ a n k  sea: Left Right ~engths:  eft channel ~ighr coeii canrr. ~ x p a n  
9 9 9 2 . 0 7  10009.7 2 0 6 . 2  2 0 5 . 9 7  195.41 .I . 3  

CROSS SECTION OUTPUT 

E.C. Elev Ifti 
"el m a d  (fri 
W . S .  Elev IfLi 
CriL W.S. IfLi 
E.D. Slope IftIfLi 
Q Total lcisi 
Top WidLh IiLi 
"el Total ,fL/sI 
wax chi nprn ifii 
Con". Total (cis1 
Length Wed, ifti 
 in ch EI ifri 

Profile #profile 1 

Channel 
0.045 

Right OB 
0.060 

warning:  he energy equation could nor be balanced ~ i r n i n  the specliied number of iterations. The 
program used critical depth for me warer surface and continued an with the calculations. 

warning:  he energy loss was greater than 1.0 ft 10.3 mi, between the ourren t  and previous crass 
section. m i 6  may indicate the need for additional cross sections. 

warnmg; ~uring me standard etep iterations, when the aesuhned warer surface was set equal to critical 
depth, m e  calculated warer surface came back below critical depm.  his indicates that there 
is nor a valid nubcritical answer.   he progrm defaulted to critical depth. 

E.C. Elev lit1 
"el Head i f t i  

Channel 
0.041 

206.97 W.S. Elev ItLi 
crit W . S .  Ifti 
E.C. slope IitlEti 
Q Total icfsi 
~ o p  width ifti 
"el Total iirlsi 
Max C h l  Dpth Ifti 
Con". Total icfal 
Length Wtd. IfLI 
  in ~h EL ifrl 

warning: me ~ecrion had to be extended vertically during the critical depth calculations. 
warning: me energy loee greater than 1.0 EL 10.3 mi, between m e  current and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: me parabolic search method failed to converge an critical depth.  he program will try the 

crass section alicelaecanr metnod ro rind critical depth. 

Profile #profile 1 

W.P. percent ~ y a r  velocity 
ifri COW ~ e p t h ~ f t )  ifrlai 

10.21 2 . 4 2  0.44 2 . 8 0  
11.65 18.07 1.23 5 . 5 6  

2 . 5 8  5 . 8 9  1.94 6 . 2 5  
2 . 5 8  9.11 2 . 5 2  7.44 
2 . 5 8  12.78 3.08 8.53 

LOB 
LOB 
m a n  
Chan 
Chan 
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cnan 
Chan 
Chan 
Chan 
ROB 
ROB 

Warning: me energy equation could nor be balanced within the speciiied number of iterations. The 
program used critical depth for m e  warer surface and continued an with the calculations. 

~arning:  he energy lass was greater than 1.0 it (0.3 ml. between the current and previous cross 
Section. This may indicate the need for additional cross secrlans. 

warning: nuring me standard step iceratlone, when me assumed warer surface was b e t  equal to critical 
depth, the calculated warer surface came back below critical depth. T h i n  indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

=eft sra  night s t a  
(€TI iff1 
91178.44 9992.07 
9 9 9 2 . 0 7  9444.54 

Flow area W.P. Percent Hydr VeioCiLy 
(ftl con" oeprhiirl ift/si 

12.13 19.31 1.45 6.26 
2 . 5 8  6.43 2.08 6.36 
2.58 9 . 6 9  2.66 1 . 5 0  
2 . 5 8  13.38 3.22 8 54 

LOB 
Chan 
cnan 
Cham 
Chan 
cnan 
m a n  
Chan 
ROB 

~arning:  he cross secrlon had to be extended ver~ically during the critical depth ca~culations. 
warning:   he energy 106s wa8 greater than 1.0 f t  (0.3 mi. herween the current and prevrous cross 

section. This may indicate the need for additlonal cross secrionr. 
warning: parabolic search metnod failed to converge on critical depth. program try the 

crass section slicelsecant method to find critical depth. 

CROSS SBCTiON 

RIVER: %3 
REEICH: Reach 1 RS: 0.122 

INPUT 
Data updated per 12/8/06 survey by FCDMC DeSCripTio": Geometry 

station Elevation ~ a ~ a  
S t a  Elev Sta 

Manning8a n values "urn= 
Sea n V a l  s t e  n "ill SLa n Val Sea n Val 

9552.12 , 0 6 5  9 9 9 2 . 9  04510034.69 ,05510057.31 0 5  

Bank Sta: Left RlghL Lengths: left Channel Right Coeff Con t r .  Expan 
9992.910005.16 113 118.34 121 .I .?  

CROSS SECTION OUTPUT Profile "profile 1 

E D .  EleY (fL1 
vel mad ifri 
W.S. Elev (it1 
cr ie  w.s, irrl 
s.o.  slope ift/frl 
o Total (cis) 
Top Width (it1 
"el Total (ir/a) 
  ax chi Dprn ifti 
con". Total icisi 
LenaLh WLd. (it1 

Channel 
0.045 

118.34 
3 4 . 8 1  
34.81 

147.67 
12.26 

5 . 6 8  
2.84 

2189.6 
13.24 
1.34 
7.60 
0 . 8 5  
0.41 

Reach Len, lftl 
Flaw area lsq ftl 
Area isq it1 
Flow (cis1 
TOP Width (it) 
~ v g .  "el. (irls) 
~ydr. Depth (it1 
Con". (cfsl 
Wetted per. i i ~ i  
shear ilb/sq'i~i 
stream power ( I ~ / C L  si 
cum volume (acre-fL1 
cum Sii ,acres, C 6r B LOSS lit1 

warning: m e  velocity head has changed by moore than 0 . 5  ft 10.15 mi.  his may indicate me need for 
addiLional crass sections. 

warning: m e  conveyance ratio (upstream comreyance divided by downstream conveyance1 is less than 
0.7 01- greater than 1.4.   hie may indicate the need for additional cross seceians. 

warning: m e  energy loss was greater man 1.0 f r  (0.3 m1, between the current and previous croas 
section. ~ n i s  may indicate the need tor additional crass seciions. 

CROSS SECTION OUTPUT Profile #profile 2 

B.C.  lev (it) 2170.39 ~lernent Left OB channel night OB 
vel ~ e a d  (it) 0 . 8 0  W E ,  n-val. 0.065 0 . 0 4 5  0.045 
W.S. EleY ifL1 2169.59 Reach Len. (ftl 113.00 118.34 121.00 
CriL W.S. ifL1 2169.50 Plow Area isq ftl 4.78 35.08 38.20 
E.C. slope (itlit) 0.015998 ~ r e a  isq it) 4 . 7 8  35.08 38.20 
O Total lcfsl 518.00 Flow (cfsl 12.01 289.21 216.78 
Top Width (ftl 4 1 . 0 4  Top Width (It1 5.94 12.26 22.84 
vel Total (tr/al 6.64 Avg. Vel. (fL/mI 2 . 5 1  8.24 5.68 
Max Chl DpLh ift1 2 . 7 6  Hydr Depth (ftl 0.80 2 . 8 5  1.67 

FUS ofcline Creek ?i.ibstuncs, 
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con" =oral (c i s1  3 4 7 3 . 1  con", i c f s l  92.1 ZZl8.3 1662.7 

~engfh Wrd. i fr l  114.11 wetted per. ( i t 1  5.17 11.24 25.24 

xin ch EI ( i t )  2 1 6 ~ 8 3  shear 11Wrq f t l  0 . 8 2  2 . 8 1  1.61 

Alpha 1.17 stream Power ilb/Et a1 2 . 0 7  23.18 9.12 
vV,.vn T , " ~ "  , -*> 2.09 cum volume i a c r e ~ f i i  0.51 0.91 0.21 

warning: m e  energy l o a n  was greater than 1.0 f t  (0.3 m i .  between the current and previous crose 
 his may indicate me need f o r  additional cross nections. 

Profile #profile 1 

POLi 

LOB 
m a n  
Chan 
m a n  
Cha,, 
Chan 
cnan 
cnan 
ROB 
ROB 
ROB 

Left S t a  Right Sta 
( i t )  l i t )  
9 9 8 4 . 7 4  9992.90 
9 9 9 2 . 9 0  9 9 9 4 . 6 5  
9994.61 9 9 9 6 . 4 0  
9996.40 9 9 9 8 . 1 5  
9998.15 11999.91 
9999.91 10001.66 
10001.66 10003.41 
10003.41 10005.16 
10005.16 10011.24 
10051.24 10057.32 
10057.32 10083.39 

W . P .  
(it! 
6.14 
1.99 
1.96 
1.76 
1.76 
1.91 
1.92 
1.92 

2 6 . 1 4  
26.19 
20.66 

~ a r n i n a :   he head has changed by more than 0.5 it (0.15 * I .  Tnia may indicate the need for 
additional cross sectione. 

warning: The conveyance ratio ,upstream conveyance divided by 0ownsrream conveyance! is lesn than 
0.7 01- greater than I.<. mis may indicate the need for additional oross sec~ion~. 

Warning: The energy lass was greater t h a n  1.0 it ( 0 . 3  m i .  between the ourrent and previous cross 
sectlo,,. This may indicate Tile need far additional cross necrlons. 

Profile itprofile 2 

pon 

LOB 
Chan 
m a n  
m a n  
chin 
Chan 
Chan 
cnan 
ROB 

Left SLa Right S t a  
l t t l  i f i l  
9 9 8 4 . 7 1  4 9 4 2 . 9 0  
9992.90 9 9 9 4 . 6 5  
9 9 9 4 . 5 5  9996.00 
9996.60 3998.15 
9998.11 9 9 9 9 . 9 1  
119119.91 10001.66 
10001.66 10003.41 
10003.41 10005.16 
10005.15 10031.24 

W.P. 
l i t1  
6 . 1 7  
1.99 
1 . 9 6  
1.76 
1.76 
1.91 
1.92 
1.92 

2 5 . 2 4  

~ ~ ~ ~ i n g :  ~ n e  energy laso was man 1.0 er  (0.3 m .  hetween the ourrent and previous c r o i n  
m i s  may indicate the need for additional crone sections. 

CROSS SECTION 

RIVER: X? 
REACH: Reach 1 RS: 0.099 

INPUT 
oencriprion: ~ e o ~ ~ c ~ ~  ~ a t a  updated per 12/8/06 eurvey by FCOMC 
Station Elevation Data num- 15 

Sra Elev SLa Elev Sea Elev S t a  Elev $La Elev 
9928.&> 2173.85 9947.01 2172.96 3952.21 2112 9463.19 2168.11 9916.96 2168 
9979.16 2167.36 9189.85 2165.15 99V5.94 2164.8310000.34 2164.5810003.56 2165.51 

10021.15 21657510035.53 2167.091005577 2166.9610075.05 2157.5310078.13 2167.9 

hlanning's n values num= 4 
sta n v a l  S L ~  val S C ~  n val Sra n val 

4428.42 . 0 3  9947.07 0 5 5  9989.85 04510003.56 ,055 

Bank Sra :  Left Right LengLhn: Left Channel Right  Coefi Contr. Expan 
9989,851000356 121 1 2 3 . 0 5  135 .1 . 3  

CROSS SECTION OUTPIPI. Profile #profile 1 

E . C .  EleV (fL1 
Vel Head IfLl 
W.S. Ele" lfL1 
crir W . S .  i f t i  
E.C. slope i i t / i r i  
0 Total ICfS! 
Tap width i i r )  
"el Total i i r l n i  
Max Chi opLh ( f t l  
Con". Total i c fo l  
Length Wtd. (fL1 
Min Ch E l  (fL1 
Alpha 
FiCL" 1068 lfL1 

Elenlent 
W L .  n - v a l .  
Reach Len. I f L !  
Plow area (84  f t l  
Area 1.4 E L I  
Plow lCfR1 
TOP Width i f t )  
hVg. v e l ,  i r t l s !  
Xydr. Depth (Ltl 
con". lctel 
wetted Per. ( £ t i  
shear i l b l s q  € t i  
stream Power (IbIfL a1 
cum volume ( a c r e - i r i  
cum SA (acres1 

Channel 
0 . 0 4 5  

123.05 
10.43 
10.43 

280.66 
11.71 
9.22 
2.22 

1 6 8 6 . 5  
13.99 
3.76 

1 4 . 6 8  
0 . 7 5  
0.37 

~arning: m e  conveyance (upatream divided by downatream conveyance) ia less than 
0.7 or than 1.4. m i a  indicate the need tor additional crose nectiona. 

Warning: The energy ioae was greater than 1.0 fk ( 0 . 3  mi, between me current and previous cross 

FDS ,,f Cline Cmek Tribsrriries, 
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me~tion. =his may indicate tne need for additional cross sections. 

CROSS SECTION OUTPUT Profile #profile Z 

E . D .  EleY lit1 2168.26 Element  eft OB ~ h a n n e l  night OB 
vel ~ e a d  (it] 0.65 WL .  n-val. O.Od5 0 . 0 ~ 5  
W.S. =lev (it1 1167.61 =each =en. ( ~ L I  124.00 123.05 135.00 
crib W . S .  (it1 PIOW nrea leg f r )  33.96 50.08 
E.C. slope iir/rtl 0.017953 ~ r e a  (sq it1 33.96 50.08 
Q Total (Cis1 518.00 Flow (Cis1 254 .03  261.97 
Top WldLh lit) 41.15 Top Width (it) 13.71 27.44 
v e ~   oral lir/s] 6.16 ~ v g .  "el. iic/si 7 . 4 8  5.27 
Max Chl Dpth (it1 3.03 ~ y d r .  D ~ P L ~  lit) 2.48 1.82 
Con". Total (cis1 3866.0 Con". (cis1 1895.9 1910.1 
length wtd. I ~ L I  126.09 wetted per. (it) 15.45 2 8 . 5 0  
 in cn EL (it) 2161.58 shear (~b/sq irl 2.46 1.97 
Alpha 1.09 Stream Power ilb/ii a1 18.43 10.38 
~ r c r n  ~ o r s  ( I ~ I  1.84 cum volume (acre-it1 0.50 0.82 0.09 
C h E LOSS (fL1 O O i  Cum SA (acres1 0.21 0.37 0.04 

~arning:  he energy loss was greater than 1.0 ft (0.3 mi, between me current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #profile 1 

PO6 

LOB 
Chan 
Chan 
Chan 
man 
Cham 
Chan 
Cham 
ROB 
ROB 
ROB 
ROB 
ROB 

 eft s r a  night sra 
IfLI lit1 

W.P. Percent Hydr VeloclLy 
(ftl con* Depih(iL1 ~fr/s) 

10.69 1.94 0.60 1.19 
2.00 3 . 5 7  1.42 6.67 

warninq: m e  conve~ance ratio iuasrream convevance divided bv downstream convevancei is l e s s  than 
0.7 or than 1.4:  his may indicate me neeh ror additional C>OSS sectrons. 

warning: energy 100s was greater than 1.0 it 10.3 m i .  between m e  current and previous cross 
section. =his may indicate m e  need f a r  additional cross secrions. 

PO9 

man 
Chan 
cnan 
Cham 
Cham 
Chan 
Chan 
ROB 
ROB 

Left Sta Right Sta 
(fti (it) 
9989 .85  9391.81 
9991.81 9993.77 
9593.77 9 9 9 5 . 7 1  
9995.73 9997.68 
9997.68 9999.64 
9 9 9 9 . 6 4  10001.60 
10001.60 10003.56 
10003.56 10018.47 
10018.47 10033.39 

W.P. 
lit1 
3.47 
2.00 
2.00 
1.97 
1.96 
2.01 
2 . 0 4  

14.92 
13.58 

Warning: The energy loss was grearer than l o  ft 10.3 mi. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: X? 
REX%: Reach 1 RS: 0 . 0 7 6  

INPUT 
Description: 14m street, oeometry ~ a t a  updated per 12/8/05 survey by FCDMC 
station Elevarlan ~ a t a  nun- 2 1  

Manning8s n values nun,= 3 
S L ~  n v a l  Sra n val s r a  n va l  

9935.06 . 0 3  9990 031004342 . 0 3  

~ a n k  S L ~ :  ~ e i t  xight ~engths: =eft channel night coeff conrr. ~ x p a n  
999010043.42 141.65 1 3 4 . 2 5  126.29 1 . 3  

CXOSS 8ECTION OUTPUT Profile #profile 1 

E.C. Elev (fL1 2156.05 Element Left OB Channel 
Ye1 Head Ifti 0.49 WL. "-Val. 0.030 0.030 
W . S .  =lev 1fr1 2165.56 Reacn  en. (fri 1 4 1 . 6 5  134.25 
crir W.S. I ~ L )  2165.56 plow iirea ~ s q  fi) 14.28 64.10 
E.D. slope iir/fr) 0.010451 area isq f t i  1 4 . 2 8  69.10 



O Total ( c f a )  ilS.00 Flow lCfB1 56.26 415.30 1 6 . 4 4  
TOP width ( f ~ !  101.19 Tap Width l t t 1  20.71 51 .42  2 7 . 6 2  
"el Total I fLI r l  5.11 Avg. Vel. l f t / e )  3 . 9 4  5.01 3 .26  
M ~ X  ~111 00th f f t i  4 3  ~ v n r .  moth l e t )  0.69 1.29 0 . 5 2  

C&V. ~ c i o i  
Wetted Per. l f t l  
Shear I l b l s q  fL1 
Streat" Power I I b I f i  nl 
cum volume i a c r e ~ f r i  
cum S i i  laores1 

warning:  he energy equation could not be balanced wirnirl  he specified number ot i terat ions .  The 
program selected the water n~ r i a c e  t ha t  had the least amount ot error between computed and 
assumed vaiuee. 

Warning: The conveyance ratio (upstream conveyance divided by downerream conveyance! is less rhan  
0.7 or greater than 1.4. T h i s  may indicate  t he  need for additional CrOJB ~eCLiOns. 

warning: The energy 106s Was greater than 1 . 0  ft 10.3 mi, between the current and previouo craoa 
eection. Thin may indiciite the need for additional croes SecLione. 

warning: During the standard step iterations, when the ilasumed warer surface wile s e t  eqllal to critical 
depm, the calculated water surface came back below oririoal depth.  his indiceten that there 
is not a valid subcritical answer. The progran! defaulted Lo critical depth. 

E.C.  lev l i t !  2 1 6 6 . 4 1  Element ~ e i t  08 channel ~ i g h ~  08 
"el m a d  i f r !  0.70 lit. n~val. 0.030 
W . S .  Elev l i t 1  2161.71 Reach Len, lfL1 141.65 134.25 125.29 
crir W S ,  ( i t 1  2165.64   low krea isq it1 7 6 . 9 0  
E.C. slope i f r l t ~ l  O.OL2065 Area isq it1 7 6 . 9 0  
0 Total ( c f a l  618.00 Flow ICfOI ilS.00 
TOP ~idth i f t i  53.12 TOP Width l i t !  5 3 . 4 2  
"el  oral i f t l a )  6 . 7 4  aug .  "el. IILISI 6 . 7 4  
wax ciil nprh I ~ T I  l . 5 8  ~ y d r .  ~ e p r n  I ~ L !  1 . 4 4  
Con". Total l c f s l  4 7 1 5 . 0  Con", l c f s l  4716.0 
~engtn wed. I ~ L )  134.70 Wetted per. i i r l  ii.81 
 in ch ~1 l e t )  2164.13 Shear i l b l o q  it1 1.04 

upna 1.00 stream power i l n l t r  a1 6 . 9 9  
~ r c t n  LOBS I ~ T !  2 . 3 7  cum voiume ( a c r e - f r )  0.50 0 . 6 6  0 . 0 1  
C h E LOBS I f t l  0.01 Cum SA l ac ree l  0.21 0 . 2 8  

warning:  he conveyance ratio iupstream conveyance divided by downe~ream co~~veyilncel  ie leas rhan 
0.7 or greater than 1.6. This may indicate the need for additional croea eectiona. 

Warning: The energy loss was g r e a t e r  than  1.0 ft ( 0 . 3  ml. between the current and previous craaa 
mection. This may indicate the need for additional cross seotions. 

Proille #profile 1 

POS 

LOB 
LOB 
m a n  
Chan 
Cilan 
Chan 
Chan 
cnan 
than 
ROB 
ROB 
ROB 

W.P. 
I f t i  
9.80 

1 0 . 9 9  
7 . 6 4  
7.63 
1 . 6 3  
7.63 
7.63 
7.63 
7.61 

iZ.0, 
1 2 0 l  
3.61 

Pelcent Hydr Velocity 
Con" DepLh(ft1 I f t I S l  
2 . 6 0  0 .47  2 . 9 2  
8 >6 O R R  4 . 4 3  

warning: The energy equa t ion  could nor be balanced within the specified numher of iteratione. The 
program selected the water surface that had the least amount oi error between computed and 
aasurne.4 values. 

warning;  he conveyance ratio iuparream conveyance divided by downstream conveyance1 rs less than 
0.7 or greater rhan 1 . 4 .  This may indicare the need for additional crass sections. 

warning:  he energy loes waa greater than 1.0 E L  10.3 m1. between the current and previous croas 
eecrion.  hie may indicate the need far additional cross sections. 

warning; ~vring t h e  standard step iterations, when m e  assumed water eurface was set equal to critical 
depth, the calculated water surface came back belaw critical depth. m i a  indicates that there 
ie not a v a l i d  subcritical anawer.  he program defaulted to critical depth. 

Profile #profile 2 

POS 

5 Chan 
5 Chan 

Chan 

W.P. 
IFLI 
8 .84  
7 . 5 3  
7.51 
7.61 
7.63 
7.63 
8 . 8 1  

warning:  he conveyance ratio (upstream conveyance divided by downatream conveyance) is lees than 
0 . 7  01- greater than 1.4. This may indioaLe Lhe need for additional croas neotions. 

warning: m e  energy loss was g r e a t e r  than 1.0 f t  10.3 mi. between t h e  current  and previous cross 
section.  his may indicate the need for aadi~lonal croos sections. 

CROSS SECTION 

F D S  <$Clint Creek Tribumrics, 
F C D  200SC024, Wor,,kAssig,a,zenr 2 
JE F~~ller/IIydr,,logy & Ceomo?phnl<~gy, Inc. 



RIVER: x3 
REIICH: Reach 1 RS: 0.051 

INPUT 
Descriotion: 

nnm= 26 
Elev S i a  Elev Sta 

2165.429936953 2164.159942.513 

Manning,~ n Values num= 3 
S L ~  n val Sra n l i a l  sca n val 

9 9 2 0 . 5 5 3  , 0 5 5  9977.5 0510017.45 , 0 5 5  

Bank S t a :  left Right Lengths: L e f t  Channel Right Coeff D n t r .  Expan. 
9977.510017.45 189.91 2 0 0 . 5 6  213.52 1 . 3  

CPlUSS SECTION OUTPUT Profile Hproiile 1 

E D .   lev ifti 2163.84 Element ~ e i r  OB channel mght 08 
vel ~ e a d  iftl 0.54 wr. n-val. 0 . 0 5 5  o.oso 0 . 0 5 5  
W.S. Elev ifti 2165.31 Reach Len. (fL1 189.94 2 0 0 . 5 6  213.52 
crir W . S .  (it) 2163.31 plow ~ r e a  (sq RI 24.84 64.26 8.11 
E.G. slope iitlfrl 0 .024807  ~ r e a  164 ft) 24.84 64.26 8.11 
0 TOLal icfsl 518.00 Flaw icfsl 83.42 410.72 23.35 
Top Width lit1 89.43 Top Width (it1 34.97 14.45 11.51 
vex ~ a i a l  iirlsi 5.33 hvg. "el. iirls) 3.38 6.34 2.88 
 ax chl ~ p t n  irri 2.43 ~ydr. ~eptn (it) 0.71 1.61 0 . 5 6  
COO". Total iCfS1 3 2 8 8 . 4  Con". icfsl 5 3 2 . 8  2607.7 1 4 8 . 3  
length Wed. (fL1 198.44 Wetted Per, ifti 31.12 40.28 14.56 
Min Ch El ifL1 2160.88 Shear iIb/sq it1 1.10 2.47 0.86 
rllpha 1.22 stream power iib/ft sl 3.70 15.79 2.48 
rrcrn ~ o s s  ( ~ L I  1.95 cum volume (acre-fri 0 . 5 6  0 . 4 2  0.10 
C 6 E Loss ift) 0.10 Cum S& (acres1 0 2 7  0.14 0.08 

warning: me energy equation could not be balanced wirnin the specified number of iterations. i he 
program used critical depth for the water surface and continued on wrrn me ca~culations. 

warning: m e  conveyance ratio (upstream conveyance divided by downstream conveyancei is less khan 
0.7 or greater than 1.4.  his may rndicare m e  need for additional cross sections. 

Warning: Tbe energy loss was greater than 1.0 f L  10.1 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

warning: During the standaid srep iterations, when m e  assumed warer 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. s he program defaulted to cr i t ica l  depth. 

CROSS SECTION OUTPUT Ciofile %profile 2 

E.G. =lev ift~ 2164.03 ~lernent ~ e i t  08 channel ~ight 08 
"el ~ e a d  (frl 0.66 W L , n - V a l .  0 . 0 5 5  0 . 0 5 0  
W.S.  lev ifti 2163.17 i each =en. ifri 189.9d 200.56 213.52 
crir W.S. ( ~ L I  2163.37 ~ i o w  area (sg fti 16.69 6 6 . 6 7  
E D .  slope iitlfrl 0 . 0 2 8 0 3 9  ~ r e a  isq it) 16.69 65.67 
Q =oral icisl il8.00 n o w  iciai 6 2 . 5 5  455.45 
TOP width ift) 61.16 TOP wldth (it) a 2 . z ~  39.95 
vel  T O L ~ ~  ifrls) 6.21 livg. vei. iirls) 3.75 6.81 
 ax chi D D L ~  iiri 2 . 4 9  xydr. ~ e p t h  ifti 0.79 1.6" 
Con" Total icfsi 3093.5 Conv icfsl 373.5 2719.9 
~ e n g r n  W L ~ .  I ~ L I  197.69 wetted per. ift) 22.14 41.45 
 in cn EI (rri 2160.88 shear (lblsq ~ L I  1.32 2 . 8 2  
alpha 1.11 Stream Power ilblft sl 4.95 14.23 
FrCLn Lob6 ift) 2.11 Cum Volume (acre-ftl 0.48 0.411 0.01 
C & 6 Lo66 ifk) 0.13 Cum SII (acres1 0.18 0.14 

warning:  he energy equation could not be balanced within me specified number of irerarions. i he 
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

~arning:  he conveyance ratio iupsrream conveyance divided by damstream conveyance) is less than 
0.7 or greater than 1.4. ~ n i s  may indicate the need £or additional cross sections. 

warning: =he cross section had LO be extended vertically durrng m e  critical depth calculations. 
warning:  he energy loss was greaier Enan 1.0 f r  (0.3 nl. herween m e  current and previous cross 

section. ~ n i s  may indicate the need tor additional cross sections. 
warn~ng: ~uring me standard srep iierailons, when me assumed water surface was set equal LO critical 

depth, the calculated water surface came hack below critical depth.  his indicates m a r  there 
is not a vahd subcritica~ answer.  he program defaulted to crrtical depm. 

warning:   he parabolrc search merhod failed t o  converge on critical depth. me program will try the 
cross section slicelaecanr method to find critical depth. 

Profile #profile 1 

POS Left SLa 
iftl 

LOB 9931.94 
LOB 9943.11 

3 LOB 9 9 5 4 . 1 2  
LOB 9966.11 

5 Cham 9977.50 
6 Chan 9981.21 

Chan 9988.91 
8 Chan 9 9 9 4 . 6 2  

FD.5 of Cline Creek Tribrrfun'cs. 
F C D  i005~024, Work Assignment 2 
JE Fu l le~ /Hydro lo~y  & Geomorphology 



9 Chan 10000.13 10006.01 66.19 9.97 1.75 1 2 . 7 8  1.75 6 . 6 4  

10 Chan 10006.04 10011.71 47.19 B . L 2  5.71 9.11 1.12 5.81 

II cnan 10011.14 100~7.45 3 7 . 8 7  7.11 5 . 7 1  7.31 1.25 5.32 

12 ROB 10017.45 10027.12 2 2 . 2 4  7.20 9.70 4 . 2 9  0.74 3.09 

13 ROB 10027.12 10036.79 1.11 0.90 4 . 8 6  0.21 0.19 1.23 

warning: =he energy could nor be balanced within the specified number of irerarionr.   he 
program used critical depth for m e  aurface and continued on with the calcuiarlons. 

warning: me conveyance ratio (upatream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 . 4  This may indicate the need tor additional cross sections. 

warning: The energy lose was greater than 1.0 f L  (0.3 rn).  between the current an* previoua crass 
necLion. This may indicate the need for addiLional croae eectians. 

warning: During the *Landard step icerationa, when the aesvmed water surface wae e e t  equal to crikical 
depth, the o a ~ c u ~ a ~ e d  surfiloe oame back below critical depth.  him indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

PO8 

LOB 
LOB 
Cllan 
than 
than 
Chil" 
m a n  
Chan 
Chan 

W.P. 
lit1 

10.57 
11.46 

1 . 8 4  
1.71 
5.76 
5.76 
5 . 7 5  
5 . 7 1  
5 . 8 ' 1  

warning: me energy could nor be balanced wirhin the spec~fied number of i~era~iono. The 
program selected the warer that had the least amount of error between computed and 
asaurne.4 values. 

warning: me conveyance (upstream conveyance divided by downstream conveyance] is less than 
0.7 or greater k h a n  1 . 1 .   his may indicate the need for additional crosa secLiann. 

warning: section had to be e~iended vertically during the critical depth calculationn. 
warning; me energy loss was greater t h a n  1.0 it (0.3 ml, between me current and previous crors 

eection. This may indicare the need for additional cross sections. 
~ ~ ~ " i n g :  ~~~i~~ the step iteratione, when the ansurned warer eurface was set equal to critical 

depth, the surface came bacx helow critical depm, m i a  indicates tnat   here 
ie nor a val id  ~ ~ b ~ ~ i t i c a l  answer. program aeraulred to critical depth. 

warning: The parabolic search method failed Lo converge on critical depth. The program will try the 
cross .ectiOn alice/secan~ metnod LO find ~ ~ i t i c a l  depth. 

CROSS SECTION 

RIVER: Y3 
REACH: Reach 1 RS: 0.013 

Manning8e n values numi 3 
s t a  val s t a  n val S t a  D Val 

9876.041 0 5 5  9 9 8 9 . 4 7  .OS 10008 .4  0 5 5  

B ~ ~ K  SL*: left Right ~engths: left channel Right coeff contr. Expan 
9989.417 10008.1 0 I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev lfL1 
vel ~ e a d  ifti 
W.S.  lev (it1 
CIit W.S. lit1 
E.O. Slope iEilEr1 
Q Total icfal 
TOP width ifti 
"el Total ifc/el 
~ n x  cnl Dorh lrt) 

Element 
WL. "~Vill. 
Reach Lien. (it1 
Flaw area 184 it1 
iirea isq it) 
Flow icfsl 
~ o p  Width ifrl 
avg. "el, ir t /e i  
wydr. Depth ifti 
Con". lcfsl 
Wetted per.  if~l 
sneer ilb169 fL1 
stream pawe; Ilb/it sl 
cum volume [acre-ftl 

C h E Lelia lit1 0.06 Cum Sh lacreel 

warning: ~ n e  head hae changed by nore than 0.5 f t  io.15 m i .   him may indicate the need tor 
additional crooe nectione. 

CROSS SECTION OUTPUT Profile #profile 2 

E.0. EleV (it1 2161.05 Element ~i-ir 08 Channel Right 08 
"el Head ifil 0.23 wr. n-"a=. 0 . 0 5 5  0.050 
W.S. mev (it1 2160.82   each =en, itri 83.77 8 3 . 7 7  8 3 . 7 7  

(;DS ofcline Cmek Tribularier, 
FCD 200.5C024, Wo,k Assijirsnenl2 
JE Fuiler/llyd~olofiy & Geomuq~hulofiy, Inc. 



E D .  Slope ( f L / f t l  0.005618 Area lsq f i l  81.31 65.31 
Q Total l c f s l  118.00 FlOW I C f B i  216.97 301.03 
Toa Width i f t i  54.47 18.93 

~ a r n l n ~ :   he velocitv head has chanqed bv more than 0 . 5  f r  10.15 mi. m i s  mav indicate the need f o r  . . 
additional croma sections. 

Warning: The energy loss was greater than 1.0 EL 10.3 mi.  between the current and previous cross 
sectran. s his may indicate the need for additional cross sections. 

Profile #profile 1 

POS 

LOB 
LOB 
LOB 
108 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

W.P. 
l i t 1  

1 8 . 9 1  
2 2 . 6 9  
22.69 
2 2 . 7 5  
2.74 
2.74 
2.74 
2.74 
2 .74  
2 . 7 5  
2.75 
9.32 
9 . 2 3  
1.04 

warning: =he velocity head has changed by more than 0.5 f r  { o l i  mi.  his may indicate me need for 
additional cross s e ~ ~ i o n a .  

Profile #profile 2 

Chan 
Chan 

Warning: The velocity head has changed by more than 0.5 tr  10.15 ml. This may indicaLe the need far 
addikional cross sections. 

ivarning: The energy loss was greater than 1.0 ft ( 0 . 3  mi. between the current and previous cross 
section.  his may indicate the need for additional cross sectione. 

CROSS SECTION 

RIVER: X4L- 
REXH: Reach 1 RS: 0.812 

INPUT 
DeEErlntlOn 

~ a n k  S L ~ :  Left Right lengths: =eft channel ~ i g h ~  coeff conrr. ~xpan 
9975891002349 183.3 187.16 188.18 I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. =lev l i t 1  2196.34 Element L e f t  08 Channel Right OB 
vel xead ( i t )  0.45 w r n - v a l .  0 . 0 5 0  0.040 0.050 
W . S .   lev I ~ T I  2 1 9 5 . 8 9  ~ e a c n  =en. i f t i  183.30 1 8 7 . 5 6  188.18 
C r i t  W . S .  l f t l  2195.89 Flow Area 164 f r l  1.32 45.69 1 .73  
E.D. slope (rt/tt~ 0.022763 ~ r e a  ISQ ~ L I  1 . 3 2  4 5 . 6 9  1.73 
Q Total icfs) 254.00 Flow ICES1 2.31 2 6 8 . 3 5  3 . 3 0  
TOP width i f t i  5 9 . 0 9  TOP width I ~ L )  1.26 4 7 . 6 0  6 . 2 2  
vel Total i i ~ / s i  5 . 2 1  livg. "el. l f r i s i  1.78 5.44 1.51 

FDS of Cline Creek Tribrrtaries, 
FCD 2005C024, Work Assijinrncnr 2 
JE Fuiler/Hydroloyy & Geomu,phol~,gy, Inc. 





cross ijecrion slice/secanr method to find criilcal depth 

CROSS SECTION 

RIVER: X411 
REACH: Reach 1 RS: 0.777 

INPUT 
DeSCriptio": 
ara~ion ~levarion nara mum= 16 

Sra Elev Sra 61ev sta  lev sra  lev sra =lev  
9941.614 2 1 3 0 0 5 9 9 4 4 . 0 2 4  2183899983.954 2188.339984774 218839985,026 2188.28 
9 9 8 5 . 1 4 4  2 1 8 8 . 2 6  9988821875139994444 2186.3610002.91 21871510005.18 2187.25 
10006.86 2187.3910009.37 2187.1810012.88 2187.8410044.48 2190.1110048.44 2190.2 
10058.86 2190.66 

Bank Sta: Left Right Lengths: LeiL Channel Right CoeiF Conrr.  Expan 
9988.81000937 176.72 191.45 2 0 9 . 6 6  1 . 3  

CROSS SECTION OUTPUT Profile Uprofile 1 

E D .  E l e v  ! f L I  
"el Head I f t I  
W . S .  Eiev ! f L I  
crir W . S .  ! ~ L I  
E.D. Slope ! f L / f T l  
O Total ! C f s I  
Top Width ! i t 1  
Vel Total ! i L / s i  
Max Chl Darh i f t i  

Channel 
0.040 

191.45 
3 5 . 0 9  
35.09 

225 .40  
20.57 

6 . 4 2  
rap width' i i r i  
Avg. "el. ! f t / s l  
Hydr. Depth i f t i  
Con" ! c i s 1  
wetted per. ( i t )  

. . .  
Con". Total ! c i s 1  
Length W L d  i f r l  
Mi" Ch E l  ! i t 1  
Alpha 
m c r n  ~ o s s  ! i t )  

Shear !Ib/sq i t 1  
stream power !Ib/ir s )  
mm volume iacre~fri 

warning: The energy equation could not be balanced within the specified "umber of iLeraLions. The 
program used critical depth for Lhe water surfilce and continued on with the calculations. 

warning: =he energy lors was greater than  1.0 f r  ( 0 . 3  m i .  between the  current and previous cross 
seckion. ~ n i s  may indicate the need for additional cross sections. 

warning: ~ u r i n g  me standard step iterations, when the assumed water surface was set  equal to cri~lcal 
depth, the calculated water surface came back below critical depth.   his indicates that there 
is nor a valid subcriticax answer. =he program defaulted to critical depth. 

CROSS SECTION OUTPUT Prof i le  # p r O f r l e  2 

E.D.  E l e v  i i L 1  Element Channel 
0.040 

191.65 
5 4 . 9 5  
3 4 . 9 5  

2 2 3 . 6 0  

WL. "~"al. 
Reach Len. ! i L I  
Flow Area isq f t l  
Area ( s q  f t l  
Flow ! c f s i  
Top Width I f L l  
k g .  "el i f r / s I  
~ ~ d r .  OeDrh ! ~ L I  

E.G. s l o p e  ! i r / i t j  
O Total I C f S I  
Too Width i f t i  
vei i r i j S j  
Max Chl Dpth ! f L i  
con" Total !cis) 
length Wtd. ! i t )  
 in cn EI i i r ~  
Alpha 
FrCrn 1068 ! i t 1  
C i* E LOSS ! i t 1  

stream oak; i l b / i r  
cum volume !acre-it) 
cum SEI ( a c r e s )  

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 energy loss was greater than 1 . 0  it 1 0 . 3  m I .  between the current and previous ~ ~ 0 6 6  
section. This may indicate the need for additional cross sections. 

warning: nuring the standard step iterations, when the assumed water surface was set  equal to critical 
depth, the calculated water surface came back below critical depth. =his indicates that there 
is nor a valid subcritical answer. m e  program defaulted LO critical depth. 

warning: ~ n e  parabolic search method  ailed LO converge on critical depth. m e  program win try the 
cross section siice/secant method ro find critical depth. 

POS 

LOB 
GOB 
Chan 
Chan 
m a n  
cnan 
cnan 
Chan 
Chan 
ROB 
ROB 

left Sta Right SLa 
! i t 1  ! i t 1  
11969.91 9979.36 
9 9 7 9 . 3 5  9 9 8 8 . 8 0  
9 9 8 8 . 8 0  9441.74 
9991.74 9944.68 
9994.68 9 9 9 7 . 5 2  
9997.62 10000.55 

Flow area 
i c i s i  i s q  f r i  
0 . 20  0 . 3 4  
8 . 4 9  4 . 4 8  

2 4 . 1 4  4 . 2 9  

W.P. Percent H M r  Velocity 
i f L I  con" o e p r h i i i l  i i ~ l s l  
4.20 0.08 0 . 0 8  0 . 5 9  
9 . 5 2  3 . 3 4  0 .47  1.90 
3 . 0 0  9.51 1.46 5.63 
3 . 0 0  16.85 2 . 0 6  7-08 
2.91 18.62 2.17 7.41 

FDS of Cline Creek Inbrrhries, 
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warmino. w he eauation couia nor be balanced ~ i r n i n  tile svecified number of i terat ions .  m e  ~~~- ~ ~ ~ ~ ~ A .  . 
"see critical depth for t i le  water surface and continued on with the calcularione 

warnina: m e  emrqY lono wiie qreater than  1.0 f t  10.3 mi. between the current and previous cross .. 
" 4  This mil" indicate the need for addiLlonal cross SecLions. ....... ~. ~. ~ ~~ 

warning: nuring the iterations, when the w e e r  surface was set equal LO critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is not a valid aubcrirical answer. The program defaulted to critical depth. 

Po3 left SLa Right SLa Flow ilrea W.P. percent ~ y d r  ve~ocity 
IfLi l f t i  lCf.1 1sq ft! lLt1 con" Depthift i  IfLIsl 

LOB ' 1 9 1 9 . 3 6  9 9 8 8 . 8 0  9.43 4 . 1 0  8.lO 3.71 0.53 2.30 

2 Cllan 9988.80 9991.74 23.92 4.27 3.00 9.42 1 . 4 5  1.60 

3 m a n  94417P 9994.68 42.50 6.03 3.00 16.71 2 . 0 5  7.05 

4 Chan g 9 9 4 . 6 8  '1997.62 46.97 6 . 3 6  2 . 9 5  18.49 2.16 7.39 

Chan 9 9 9 7 6 2  10000.55 2 8 . 4 1  5 . 6 4  2 . 9 5  15.14 1.92 6 . 8 2  
6 Chan 10000.15 10001.49 10.61 +.92 2.95 12.05 1.67 6 . 2 2  

m a n  10003.49 1000643 23.61 4.21 2 . 9 5  9.30 1 . 4 3  5.61 

B cnan iooos.~? 10009.37 17.53 2.52 2.31 6.90 1.20 4.98 

9 ROB 10009.37 10019.27 20.18 7 . 1 9  9.42 7.94 0.73 2 . 8 0  

10 ROB 10019.27 10029.n 0.79 0.54 1.99 0.31 0.31 3.46 

warning: 

warning: 

warning: 

warning: 

The energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for the w t e r  surface and continued on with the calculations. 
  he energy lass was greater than 1.0 f t  10 .3  m ) .  between the current and previous cross 
eection. =his may indicate the need f a r  addiriar-7 n--F= ---*'nn- 

 ring rhe standa;d step iterations, when the asr 
depth, the calculated water surface came back be1 .-----~- ~- 

iB "OL a valid avbcrirical anawer. The program deiaulked to cr 
me parabolic nearch method failed to on critical dept 
cross section nl ice loecanr  method to find critical depth. 

,"A -.-"" " ". 
umed surface was set equal LO critical 
ow r r i v i r i l ~  dPpm. ~ h i a  indioates Lhar rhere 

iricai depth. 
n. The program wlll try the 

CROSS SECTION 

RTYER: Y4i i  
REXCH: Reach 1 RS: 0.140 

INPUT 
Deecriprion: 
station mevation ~ a t a  

&La Elev sra 
9927.915 2183.079517325 
g 9 5 6 . 4 7 5  2180.821958.065 
'1973.355 2180,459916,195 
9993.872180.8299999.565 

E.D. nlev l it)  
Ye1 Head l f t i  
W.S. Elev IfLi 
crit W.S. lfLi 
E.C. Slope IILIfL! 
0 Total 1cE.i 
TOP Width l f t l  
vel Total lELl61 
 ax cnl Dprh i f r l  
Conu. Total i c f s l  
Length wtd, i t r i  
 in ch BI l f r !  

2 0 6 7 . 8  COIIY. lCfai 
179.29 Wetted Per. I f t i  

2174.55 Shear l l b l s q  Etl 
1.60 Stream Power IlbIfL a1 
3 . 3 7  cum volume ( a c r e - i r l  
0 . 0 2  cum sa iacresl  

warning: ~ h s  energy equation could not he halanced w i t h i n  the specified number of iteratione. The 

program used critical depth for the water suriace and conLinued on ~ i t n  the calculatione. 
warning; T I I ~  energy loss than 1.0 EL 10.3 mi,  between the current and previous cross 

~ection. This may indicate the need for additional cross sections. 
warning: ~uring the standard erep iterations, when the aaaumed water auriace was set  equal to critical 

depth, the calculated water surface  came back below critical depth. Tnie indicates that rhere 
is not a v a l i d  subcritical =newer. ~ i i e  program defaulted to cririoal depth. 

E.D.  lev l f r l  2 1 8 2 . 7 0  Element Left OB channel Right 08 
Ye1 Head l i t 1  0 . 7 2  W t .  " - V a l .  0.050 0.040 0.050 

W . S .  Blev i f t l  2181.98 Reach Len. ifL1 185.59 179.86 1 7 4 . 9 4  
crit W . S .  I f t i  2181.98 F l o w  Area laq f t i  7 . 4 4  3 0 . 2 4  2.77 

E.C. Slope lfLlfL1 0.018261 area lsq f t i  7 . 4 4  3 0 . 2 4  2 . 7 7  

FDS nJ'Cii,le Creek ?i.ibunrrics. 
FCD 2005C024. Work Ar.sip,rnte,rr 2 
JE F~rller/llydrolo,qy & Gennlo,phoio~y, in'!. 



Q Total icfs) 
Top Width ifL1 
"el Total lfL/sl 
Max Chl DpLh lftl 
Con" Total (cis1 
Length Wtd. (it1 
 in cn EI irti 
Alpha 
FlCtn LOSS IfLI 
C h E LOSS ifL1 

Flow icis1 
TOP Width (fti 
avg. "el, itrlsi 
~ y d r  ~eprh ifri 
Con" ,cis1 
Wetted Per. (ftl 
shear ilb~sq fr] 
Scream Power IlbIfL sl 
cum volume (acre-Ftl 
cum S l i  iacresi 

warning: =he energy equation could not be halanced within the speclfled number oi iterations. =he 
program used critical deprn for the water suriace and continued on with the ca~c~la~ions. 

warning: =he cross section had LO be extended vertically during the crrrical depth ca~c~~arions. 
warning: The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 

Section. This may indicate the need for additional cross sections. 
warning: During m e  standard step iterations, when the aasumed warer surface was set equal to critical 

depth, the calculated warer suriace came back below critical depm.  his indicates that rnere 
is nor a valid subcritical answer. The program defaulted to critical depth. 

warning: The parabolic search method failed to converge an critical depth. The program will try the 
crass section elice/secanr method to find critical depth. 

Profile #profile 1 

POb 

LO8 
LOB 
LOB 
LOB 
cnan 
cnan 
Chan 
Chan 
Chan 
cnan 
Chan 
ROB 
ROB 
ROB 

Right sta 
ifil 
9 9 5 4 . 3 0  
9 9 5 7 . 4 9  
9980.68 
9993.87 
9996.34 
9998.81 
10001.28 
10003.76 
10006.23 
10008.70 
10011.17 
10024.34 
10037.51 
10050.68 

area 
isq EL1 

2.48 
11.01 
9.60 
8.18 
2.68 
4.05 
4.91 
4.30 
3 .54  
2 . 7 7  
2.00 
7 . 2 5  
5.45 
2 . 7 4  

W.P. 
ifti 
7.82 
13.20 
1 3 . 1 4  
1 3 . 2 1  

2 . 5 3  
2.53 
2.50 
2 . 4 9  
2.d9 
2.d9 
2.49 

13.17 
13.17 
13.18 

warninq: =he enemy equation could nor be balanced wirhrn the s~eciiied numbex of iterations. i he 
program iied~crirical depth for me warer surface and continued on with the ca~c~lation~ 

warning:  he energy loss was greeter than 1.0 ft (0.3 m]. between the currenr and previous 
section.  his may indicate the need tor additional crass sections. 

Warnmg: During the standard step iteratxons, when the assumed warer suriace was set  equal to critical 
depth, m e  calculated water suriace came hack below critical depth.  his indicates that there 
ia not a valid subcritical answer. s he program defaulted ra critical depth. 

POS 

108 
Chan 
Cham 
m a n  
"ha" 
Chan 
Chan 
Chan 
ROB 

Left Sta Right sea 
iftl ifti 
9480.68 9 9 9 1 . 8 7  
9443.87 9995.34 
4946.34 9998.81 
9998.81 lOOOl.28 
10001.28 10003.75 
10003.76 10006.23 

W.P. 
lit1 
8.85 
2.53 
2.53 
2.50 
2.43 
2.49 
2 . 4 9  
2 . 4 9  
3.79 

Warning: The energy equation could nor be balanced within Lhe specified number of iterations. The 
program used critical depth far the warer surface and continued on with m e  calculations. 

warning: me cross section had to be extended vertically durinq the critical denth calcula~ions. 
warnin9; m e  energy loss was grea~er khan 1.0 ft (0.3 m i ,  between the current aid previous cross 

section.  his may indicate the need tor additional crass sections. 
warning: ~uring t h e  standard step iterations. when the assumed water suriace was set equal to critical 

depth, the calculated warer surface came back below crrrical depth, mi8 indicates that there 
ie not a valid subcritical answer. s he program defaulted to critical depth. 

warn in^: m e  ilaraboiic search method failed to convercle on critical death. =he aroaram w i n  trv the 

CROSS SECTION 

RIVER: X4il 
REIICH: Reach 1 RS: 0.706 

INPUT 
Description: 
station s leva ti on ~ a r a  num- 47 

FDS of Cline Creek 7'riburnnes. 
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~ ~ ~ -~ 

8 ROB 10002.26 10019.20 112.611 1 7 2 0  12.88 4 4 . 3 1  1.60 6.55 

warning: ~ n e  energy equation could not he balanced within m e  specified number of iterations. i he 
oroaram used critical dearn for m e  water surface and continued on with the ca~cu~ations. 

warning: Ine-cross section had rdbe extended v e r ~ i c a ~ y  during m e  critical depth calculations. 
warning:   he energy loss was greater than 1.0 CL (0.3 m1, between m e  current and previous crass 

section. ~ h i a  may indicate me need for additional cross sections. 
warning: During the standard step iterations, when the assumed warer sureace was set equal to critical 

depth, the calculated water surface came back below critical dep~n. =his indicates that there 
is not a valid subcritical answer. The nrooram defaulted to critical death. . . 

warning:  he parabolic search method failed LO converge on critical depth.  he program try the 
cross section siice/secant method Lo find critical depth. 

CROSS SECTION 

RIVER: K4a 
REIICH: Reach 1 RS: 0.670 

~ a n k  a t a :  left nrghc ~ e n g ~ h s :   eft channel night coeii canrr. 
9991.7110010.49 203.91 2 0 6 . 7  192.32 1 

Right Levee SLaLion=10042.51 Elevation= 2171.07 

CROSS SECTION OUTPUT Proiile tipzoiile 1 

E.G. Elev IfLl 2171.10 Element Left OB 
Vel Head (fL1 0.44 Wt, "-Val. 0.040 
W.S. Elev (ftl 2170.67 Reach Len, ( f L )  201.91 
Crit W.S. lftl 2170.67 Flow area (sq f t )  10.84 
E.C. Slope IfTIftl 0.013128 &lea lag ft) 10.88 
a Total 1crs1 2 5 6 . 0 0   law icfsl 23.01 
Tap Width ( f t )  70.45 Tap Width (it) 30.70 
"el Total l£t/6) 4.51 XYg. Vel, lit/s) 2.12 
Max Chl Dpkh IfC) 2.86 ~ydr. ~epth (it) 0.35 
Con". Total lcflsi 2216.8 Con", lcfs) 200.8 
Length WLd IfLi 2 0 5 . 0 9  Wetted Per. lit) 30.75 
win ch EI (it) 2167.81 shear (~b/sq it) 0.29 
Alpha 1.38 Stream Power ilb/fi sl 0.61 
rrctn LOSS (it1 2.34 cum volume (acre-it) 0.76 
C h E LOSS lit1 0.00 Cum SA (acres1 1.44 

Channel 

warning: m e  energy equation could not he halanced wiihrn the specified number oe iterations. me 
program used critical depth for m e  warer surface and continued on with the calc~~aiions. 

Warning: The energy 1066 was wearer than 1.0 rr  10.3 m1. between the current and orevrous cross 
~ ~ 

section. This may indicate me need for additional cross sections. 
Warning: During the standard step iteraiions, when the assumed warer surface was see equal to critical 

aen~h, the calculated water surface came back below critical death.  his indicates rnar rnere 
ii~nor a valid subcritical answer. TIE program deiav~tes to critical depth. 

 NOT^: ~ulriple critical depths were found at this location.  he critical depth with the lowest. valid 
water burface was used. 

CROSS SECTION OUTPUT Profile #profile Z 

6 . 0 .  Elev (it) 2171.13 Element Left 08 Channel Right OB 
"el Head ifil 0.47 WL, "-Val. 0.040 0 . 0 1 5  0.040 
W.S. 61eu ifti 2170.65 Reach Len. (it) 203.91 206.70 1 9 2 . 3 2  
Wit W.6. iftl 2170.65 Flow Area 169 ftl 8.71 35.71 6.64 
E.G. slope iir/ir) 0.013963 ~ r e a  isq ici 8.71 15.73 6.61 
'4 Total lcfsl 2 5 4 0 0  Flow ICi61 20.61 211.21 22.18 
Top Width IFLI 50.00 Tog Width lit1 21.71 18.78 4.51 
"el ~ o c a l  I ~ L / S I  4.97 nvg. "el. I L ~ / S I  2.37 5.91 1.34 
Max C h l  Dprh lftl 2.84 Hydr. Depth lit1 0.40 1.90 0.70 
Con" Total lcfsl 2149.5 Conv lcfsl 174.4 1787.4 187.7 
~ength wed. lfti 205.58 Wetted per. (it) 21.98 19.15 9.99 
 in ch E= (it) 2167.81 Shear (Iblsq fri 0.31 1.63 0.58 
Alpha 1.23 Stream Power Ilhlfi sl 0 . 8 2  9.61 1.93 
FrcLn Loss lftl 3.25 Cum Volume (acre-ftl 0.10 1.64 0.27 
C h F LOSS lit1 0.03 Cum Sii lacres) 0.15 0 . 8 0  0.27 

Warning:  he energy equaLion could not be balanced within the specified number of iterations.  he 
program used critical depth for the warer surface and continued an with the c a ~ c ~ ~ a t i ~ ~ ~ .  





"el ~otal i r r l c i  4 .45  ~ v g .  "el. l f ~ l s l  3.69 5 . 9 3  1.54 
Max C h l  Dpth l f t l  3.S5 Hydr Depth l i t 1  1.01 2.54 0 . 2 7  
Con" Total , c i s 1  2537.6 Conv IcfSI 347 .3  1 4 5 8 . 3  2 2 2 . 0  
~ength W T ~ .  ( f i )  2 2 9 . 7 7  Wetted per. l i t 1  9 . 5 5  11.85 54 .47  
Min Ch El iiti 2162.91 sheer i l b / s o  i t >  0 . 6 2  1.50 0.17 

warning: l he energy equation could not be balanced within the specified number of iterations. m e  
program uaed critical depth for the warer surface and continued on with the calcula~ions. 

warning:  he energy loss was greater than 1 . 0  it 1 0 . 3  mi.  between the current and previous cross 
section. ~ n i s  may indicate tbe need for additional cross sections. 

warning: During the standard srep iterations, when the assumed water surface was s e t  equal to critical 
death. the calculated warer surface came back helow critical deorh. =his indicates that therr 
is'"~l a valid 

CROSS SECTION OUTPUT P 

E.O. Elev l i t 1  
"el Head l i t 1  
W.S. zlev ( i t )  
crir W.S. (it1 
E.G. Slope 1 f L l i t l  
O Total ICfGI 
Top Width I f t i  
vei iota1 ( i r l s l  
Max Chl Dpth I f t i  
con". Total i c t s i  

subcritical answer. s he program defaulted to critical deprn 

roiile itprofile 2 

2167.36 ~lernent ~ e i t  OB channel 
0 . 8 0  WL. n~V.91. 0.045 

2166 .55  Reach Len .  l f t )  2 2 5 . 9 6  2 2 9 . 4 3  
2 1 6 6 . 5 1  B l o w  Area l aq  ft) 32.70 

0.018016 Area 1sq it1 3 2 . 7 0  
254 .00  Flow ICf61 2 4 0 . 7 3  

2 3 . 0 0  TOP Width i f t i  13.08 
6.81 Avg. "el. I iT lS)  7.36 
3.61 Hydr. Depth l f t l  2.50 

1892.4 Con". I c f s l  17'13.5  
length Wtd. I L L )  2 2 9 . 9 1  wetted per. i f t i  
Min Ch E l  l f i l  2 1 6 2 . 9 4  Shear I Ib Isq  i t) 
aloha 1 . 1 2  stream power i l b / i t  51 
srErn LOSS l f t l  3 . 9 2  cum volume l a c r e l i t )  0 . 0 8  1.48 0.25 
C i. E Loss l f t l  0 .05  Cum SA ( a c r e s ]  0.09 0 . 7 2  0 . 2 3  

~arnino: =he enerilv emation could nor be balanced wirnin m e  saeciiied number of iteraclans. i he 
program ;Sea-critical depth for the water sureace and continued on with the calculations 

warning: =he cross section had LO be extended verricaily during the critical depth calcula~ions. 
warnine: =he enerav loss was oreater then 1 . 0  ft 1 0 . 3  mi. between the current and orevious cross .. 

section. This may indicate the need for additronai cross sections. 
warning: mring the standard step iterations, when the assumed warer surface was set equal LO critical 

depth, me calculated water surface came back below critical depth.  his indicates that there 
ie not a valid subcritical answer.   he program defaulted to critical depth. 

Warniw: The Darabolic search method failed to converse on crrtica1 eenm. The nrosram ,"ill L r v  the 
cross section slicelsecant method to find critical depth. 

Profile #profile 1 

PO* 

LOB 
LOB 

3 "ha" 
4 cnan 
5 cnan 
6 Chan 

Cham 
8 Chan 
II cnan 
10 ROB 
II ROB 

Right STB 
i f t i  
9 4 8 1 . 0 4  
9991.00 
499+.87 
9 9 9 6 . 7 4  
9998.61 
10000.47 
10002.34 
10004.21 
10006.08 
10033.97 
10061.86 

W.P. 
IfTI 
1 . 5 4  
8 .01  
1.98 
1.96 
1 . 9 6  
1.97 
1.99 
2 . 0 0  
2 . 0 0  

28.01 
2 6 . 4 2  

warning:  he energy equation could nor be balanced wirnin m e  specified number at irerarians.  he 
program used critical depth for the warer surface and continued on with m e  calculations. 

warning:  he energy loss was greater rhan 1.0 fk 10.3 mi ,  between me current  and ~reuiaus crass 
~ ~ 

~ e ~ ~ i o n .  ~ h l a  may indicate tne need for additional crosi ieciions. 
warning: ~uring the standard step iterations, when the assumed warer surface was s e t  equal ro critical 

depth, the calculated warer surface came back below critical depth. =his indicates that there 
is not a valid subcritical answer. The program defaulted to crirrcal deprn. 

Profile #profile 2 

6 Chan 
5 Cham 
6 cnan 

Chan 
8 ROB 

warning: 

warning: 
Warning: 

warning: 

warning: 

Right S t a  
I f t i  
9 9 9 4 . 8 7  
9996 .74  
9998.61 
10000.47 
l0002.34 
10004.21 
10005.08 
10033.97 

area 
1aq f t l  

1.26 
4 . 4 3  
5.53 
6 . 4 5  
5 . 6 1  
4 . 3 5  
1.03 
4 . 5 9  

W.P. 
l f t l  
3 .40 
1 . 9 6  
1 . 9 6  
1.97 
1.99 
2.00 
2 . 0 0  

10.41  

m e  enemy eauarian could not be balanced within the soeciriea number of irerarions. i he 
program iLed-cri~ical depth for the warer surface and continued on with the calculations. 
The crass section had to be exLended vertically during the critical depth calculations. 
  he energy loss was greater rhan 1.0 it 10.3 mi. between t h e  current and previous cross 
section.  his may indicate the need for additional cross sections. 
~uring m e  standard srep iterations, when the aesumea warer surface was set equal to critical 
depth, the CalculaLed water surface came back below critical depth. This indicate* that there 
iS not a valid subcrrrlcal ansuer. The program defaulted to crriical depth. 
T D ~  parabolic search method failed to converge on critical depth. =he program w i n  try the 

FDS qf Cline Creek Tribula~ies, 
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croon section olicelsecanr method to find critical depth 

CROSS SECTION 

RIVER: X4FI 
RELCH: Reach 1 RS: 0 . 5 8 7  

iNPUT 

~anning's n values "urn= 3 
sta n S L ~  n v a l  sra n val 

9920.657 .Oh 9991 , 0 4 5  10011 ,045 

Bank SLa: Left night LengLha: left Channel Right Caeff ConLr. Expan. 
9993 10011 174.21 112.62 135.79 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. zlev i i r i  
Vel Head IfLl 
W.S.  Elev l i t )  
CriL W.S. l i t 1  
E.D. slope l i r l i r i  
0 Total <cis1  . . 
Top width l i t 1  
"el Toial IfLIal 
M ~ X  cnl Dptn i r t )  
Conv. Total lc fa l  
Length W L d  l i t )  
~ l n  ch EI ( i t )  
alpha 
FrcLn Loss l i t 1  

Element 
W t ,  " - V a l .  
Reach Len. 1r t i  
F l o w  Area 1sq f c i  
~ r e a  (nq f r i  
F l a w  lcfnl 
Top Width 1fLI 
hvl. "el. l f t l s l  
war .  Depth ( t c i  
"0"". lc fe i  
Wetted Per.  l f t l  
Shear lIh/sq f t l  
stream P o w e r  l l b l f t  
cum volume ( ac r e - f r i  
cum SA (acres ,  

Channel 
0 . 0 4 5  

152.62 
3 3 . 4 7  
31.47 

2 3 2 . 0 5  
18.00 

6 . 9 3  
1.86 

1658.4 
1 B . 2 1  

2 . 2 5  
15.58 
1.13 
0 . 5 4  

warning;  he energy lass was greater than 1.0 f r  10.3 mi. between the current  and previous cross 
section. ~ n i s  may indicate the need for additional croar secriano. 

Profile #profile 1 

PO0 Left Sta Right S t a  Flow area W.P. Percent Hydr Velocity 

l f t l  l i t 1  l c fs l  1mq f t i  l i t 1  Con" Depthlit1 l£L/sl 
1 LOB 9 9 6 4 . 0 7  3978.53 0.84 0.64 4.95 0.33 0.13 1.32 
2 LOB 9978.53 9991.00 13.27 3 . 5 4  5.78 5 . 2 2  0 . 6 3  3.71 

1 Chan 9993.00 9995.57 24.22 4.00 2 . 5 4  9 . 1 1  1.56 6.05 

m a n  9445.57 9998.14 3 3 . 9 8  6 . 8 6  2.57 1 3 . 3 8  1 . 8 9  6.99 

Cham 9998.1d 10000.11 34.78 8.92 2.57 13.69 1.91 7 . 0 5  

5 Chan 10000.71 10003.29 35.39 5.06 2.57 14.33 1.97 7.19 

7 Chan 10003.29 10005.86 3 S . 1 3  5 . 2 9  2.57 15.41 1 . 0 6  7.40 

m a n  10005.86 10008.43 40.07 5.39 2.61 15.78 2.10 1.41 
9 cnan 10008.+3 10011.00 2 1 . 4 8  3.95 2 . 6 7  9 . 2 6  1.54 5 . 9 5  

10 ROB 10011.00 10010.21 7 . 8 4  2.39 3.99 1.09 0.61 3 . 2 8  

warning: ~ i i e  energy equation could nor be balanced within the specified number of iterations. The 
program selected rile water surface that had the least amount oi error between computed and 

warning: ni~ided flow computed for this cross-section. 
warning: me energy 1 0 ~ ~  was qeaier than 1.0 it 10.3 m ) ,  between me current  and previous C ~ O S B  

section. ~ h i o  may indicate m e  need for additional cross secriona. 
warning: ~uring the atandard arep iterations, when the airsumed water surface was s e t  equal LO orirical 

depth, the calou~area euriace came back below critical depm. T h i n  indicates that there 
is not a valid oubcriticai anawer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.O. E l e v  IfLl 
"el Head i f t i  
W.S. E l e v  ( E L I  
CriL W.S. l f t l  
E.G. Slope I f t I tLl  
0 Total ICfSI 
Top WidLh I f t i  
"el Total IEtIol 
Max Chl Dpth l i t 1  
Con". Total Icisl  

Profile #profile 2 

2161.01 Element 
0.63 Wt. "-Val 

2160.19 Reach Len.  l f t l  
iiow area 1.4 i t)  

0.015114 Area 100 f t l  
254.00 Flaw lcfa) 
21.70 Top Width IfLi 

6 . 2 2  L u g .  "el. 1fLlol 
2 . 3 9  Hydr .DepLi l l f t l  

1999.7 Con". lcfel 
152.22 Pet ted  Per. l f t l  

2158 .00  Shear I lb lsq  L L I  
1.04 Stream Power IIbIiL 
2 . 1 5  Cum Volume lacre-£t i  
0.00 Cum SR lacreal 

FDS oj'Clbte Creek Tribunrrier, 
FCI> 200SC024, Work AAsg,m!orl 2 
JE Fu'uNer/lfyri,ulr~~y & G ~ e o n i o ~ p h o l ~ ~ ~ y ,  lilc 



warning: m e  energy equation could not be balanced witnrn me specified number ai iterations. i he 
the water surface that had me least amount of error between computed and 

assumed values. 
warning: ~ivided flow computed for this cross-section. 
warning: The energy 105s was greater khan 1.0 it 10.3 r n l .  between the current  and previovls cross 

section.  his "ley indicate the need for additional cross sections. 
warning: nuring the standard ~ t e p  iterations, when me assumed warer ruriace was set equal to critical 

depth, the m r e r  surface came back below critical depth. m i s  indicates that there 
is nor a valid subcrltical answer.  he program deiavlred LO crrtlcal depth. 

POG =eft ~ r a  ~ i g n t  sra F ~ O W  area W.P. percent ~ y d r  velocity 
( f t l  ( F t l  l c f s l  (sq ELI ( i t 1  Conv D e p L h I L L l  i f t l s l  

1 Chan 9493.00 9995.51 20.03 4.59 4.13 7 . 8 9  1.79 4.36 
CDan 9 9 9 5 . 5 7  9998.14 36.49 5 . 4 5  2 . 5 7  11.17 2.12 6 . 7 0  

3 Chan 9 9 9 8 . 1 4  10000.71 37.26 1.51 2 .57  14.67 2.14 6.76 
m a n  lD O D O . 7 1  10003.29 3 8 . 8 0  5 . 6 5  2 . 5 7  15.27 2.20 6 . 8 7  
m a n  10003.29 10000.86 41.41 5 . 8 7  2 . 5 7  16.30 2 . 2 8  7 . 0 5  

6 Cham 10005.86 10008.43 42 .27  5 . 9 8  2.61 16.64 2 . 3 3  7.07 
7 Chan 10008.43 10011.00 26.26 4 . 5 4  2 . 6 7  10.34 1.76 5.79 
8 ROB 1001100 10010.21 11.49 1.21 4.15 4 . 5 2  0 . 8 7  1.51 

warning: m e  energy 108s was greater than 1.0 it 1 0 . 3  m i .  between me current and prevrous cross 
m i s  may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: X4A 
RELTH: Reach I RS: 0 . 5 5 8  

INPUT 
~escription: 12th Street 

Ineffective view num- 
Sta L Sra R Elev Permanent 

9865.566 9963 

CROSS SECTION OUTPUT Profile #profile 1 

E.G.  lev ( f t i  21~8.15 Element =eft OB channel Right OB 
vex ~ e a a  i r r i  0 . 3 8  wt. n-val. 0 . 0 3 0  0.0~0 0 . 0 3 0  
W . S .  EleY ( f t l  2157.76 Reach Len. ( i t 1  205 .12  2 2 6 . 5 0  2 4 3 . 3 2  
crir W.S. ( L C )  2157.76 ~ l o w  ~ r e a  ( s q  i t )  21.61 25.81 5 . 3 2  
E.G. Slope l t t / f L i  0.012063 iirea (sQ f L 1  4 7 . 2 2  2 5 . 8 1  5 . 3 2  
0 Total icfei 254.00 Flow l c f s i  112.75 127.78 1 3 . 4 7  . ~. 
Top Width ( E L )  114.52 Top width ( f L 1  61 .40  2 9 . 7 1  1 7 . 4 0  
"el ~otal ( i t l s l  4 . 8 2  aug. "el. ( r t l s l  5 . 2 2  4 .95  2 . 5 3  
wax chi Dprh i f r i  1.0, ~ y d r  ~ e p ~ n  ( i t 1  0 . 94  0 .87  0 .31  
Con". Total i c f s i  2312.6 Canv. ( c f s l  1026 .5  1163.4 1 2 2 . 7  
Length Wtd. i f t i  224.15 Wetted Per .  l i t 1  2 3 . 0 0  29.74 17.42 
*in ch ~1 i f t i  2155.69 shear ( l b i s q  i t 1  0.71 0 .65  0 .23  
alpha 1.07 Stream Power i l b l i t  a 1  3 . 6 9  3 .24  0 . 5 8  
F I C L ~  LOBS i f t i  2 .73  cum volume ( a c r e - i t 1  0 . 5 8  1.02 0.61 

warning: 

warning: 

Warning: 

The energy equation could not be balanced within the specified number of lrerarions. The 
program used critical depth for the water surface and continued on with the calculations. 
The energy loss was greater t h a n  1.0 f L  10.3 m 1 .  between The current and previous crojs 
section.  his may indicate the need for additional cross sections. 
~uring the standard step iterations, when m e  assumed water surface was set  egual to critical 
d e p m ,  me calculated water surface came back below critical depm. ~ n i s  indicates rnar there 
is nor a valid subcri~icai answer.  he progr~m defaulted to critical depth. 

CROSS SECTION OUTPUT Profile "protile 2 

E.G. =lev i i t i  2158.85 Element Left OB Channel Riaht OB . . 
vel ~ e a d  ( i t ]  0 . 6 4  WL. n-val. 0.030 0 . 0 3 0  
W.S.  lev ( i t )  2158.22 =each =en. (fr) 205.12 226.50 2 8 3 . 3 2  
crir  W . S .  l i t )  2 1 5 8 . 2 2  r l a w  area (sq f r )  14.29 0.27 
E.D. slope ( i ~ l t t l  0.012459 nrea (sq f r i  39 .29  0 . 2 7  

FDS of Cline Creek Tribururies. 



Q =oral (cis) 254.00 PIOW icisl 2 2 3 . 1 5  0.55 
TOP Width lit) 30.00 TOP widtn ifri 29.71 0.29 
vel ifrlsi 6 . 4 2  A V ~ .  "el. iftlsi 6 . 4 5  2.01 
wax chi Dprh (it) 1 . 5 1  ~ y d r .  mprn (it) 1.32 0.93 
Con". Total (cis1 2271.6 Conv. lciol 2270.7 4.9 
~engrn Wtd. lit1 226.76 wetted per. (ELI 31.18 1 . 2 2  
Min Ch B 1  lit1 2156.69 Sbear 1IbISq it1 0.98 0.17 
u p h a  1.01 Stream Power Ilblit a1 6.32 0.35 
FrCfn LOSS lit1 1.29 Cum Volulne lacre-fti 0.08 1.16 0.22 
c 6. E LOSS lit) 0.01 Culn SA lacreel 0.09 0.16 0.19 

warnina:  he enerov eauarion could not be balanced w i t h i n  the saeciiied number of iterations. i he -. . 
program used critical depth for m e  warer surface and continued on with me calculations. 

warning: m e  energy lass was greater than 1.0 fi 10.3 mi. between the current and previous cross 
section. This ma" indicate me need far additional crass sections. 

warning: ~uring me standard step iterations, when m e  assumed warer surface was set equal to crlfical 
depm, me calcuiared warer aurface came back below critical depth. This indicater  that there 
is~not a valid subcritical answer. program defaulted to c g r i c a l  depth.  

POS 

LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Cham 
Chan 
cnan 

10 Chan 10011.47 10015.71 8.81 2 . 4 0  4 . 2 5  3.47 0.57 3.66 
I1 ROB 10015.71 10061.46 13.41 5 . 3 2  17.42 5.30 0.11 2 . 5 1  

warning: m e  energy equation could not be balanced within the specitiea number of irerationo. i he 
program uaed critical depth for the water surface and continued on with the ca~culations. 

warning: ~ n e  energy loss was greater than 1.0 f t  (0.3 mi. between the current and previous cross 
BeCLio". This may indicate the need for additional crose sectionn. 

warning: During the  standard step iterationn, when the annunled water surface was s e t  equal to critical 
depth, the calculated water surface came back below critical depth.  his indioates that rnere 
is not a valid subcritical annwer.  he program defaulted to critical depth. 

Profile "profile 2 

POB left sza ~ i g h t  s t a  i.~orr iirea w e .  percent ~ y d r  velocity 
i f ~ i  (EL) (of81 isq EL) ifti con" ~ e p t h i f ~ i  (frlai 

I chiin 9986.00 9990.24 3 4 . 5 4  6 . 0 5  1.60 13.60 1 . 4 2  5.71 
2 m a n  9990.24 9 9 9 4 . 4 9  41.07 1.97 4 . 2 4  16.17 1.41 6.88 
5 Chan 9 9 9 4 . 4 9  9998.73 4 0 . 5 1  5 . 9 3  4.24 15.00 1.40 6.81 

Chan 11'198.11 10002.98 41.05 5 . 9 1  4 . 2 5  16.16 1.41 6 . 8 7  
Chan 10002.98 10007.22 41.30 6.01 4 . 2 7  16.26 1 . 4 2  6 . 8 8  

5 ~ h a n  10007.22 10011.47 30.84 5.03 4 . 2 5  1 2 . 1 4  L.19 6 . 1 3  
7 m a n  10011.47 10015.71 2 4 . 0 2  4 . 3 3  4 . 2 5  9 . 4 6  1.02 5 . 5 5  
8 ROB 10015.71 10041.45 0.55 0 . 2 7  1.22 0.22 0.93 2.01 

warning: The energy equation could not be balanced wiri,in the specified numer of iteraciona. The 
program uned oriLicill depth for the water ourfaoe and continued on with the calculations. 

Warning: The energy lose was greater than 1.0 f L  10.1 mi. between the current and previoua crose 
section. Thi .  may indicate the need for additional croas sections. 

warning: ~uring the ntandard ~ t e p  iteratione, when the assumed water surface wae s e t  equal to oriricai 
depth, the c a ~ c u ~ a r e d  water surface came back below critical depth.  his indicates chiit rnere 
is not a valid subcri~ical answer. program defaulted LO critical depth. 

CROSS SECTION 

RIVER: X4A 
REACH: ReaOh 1 RS: 0 . 5 1 5  

INPUT 
Oiialrinrinn 

Manningm. n Values nu",= 
Sra n "31 SLa n Val  SLa n Val 

9852.187 .05 9990.19 ,04510005.67 . 0 5  

~~~k sta: Right ~engrhs: =eft channel ~ight caeif canrr. ~ x p a n  
9990.1910005.67 2 1 0 . 1 7  2 2 3 . 4 7  2 3 3 . 8  1 . 3  

CROSS SECTION OUTPUT Profile tiprofile 1 

E.D. xlev ifti 2154.21 Element ~ e f r  08 channel ~igiif OB 
Vel Head lit1 0 W t n - V a l .  0.010 0.011 0.050 
W.S. Elev Ifti 2153.82 Reacll Len. ifti 210.77 2 2 3 . 1 7  2 3 3 . 8 0  

FDS @Cline Creek Tribsraries, 
FCII 200SC024, Work Arrignnzent 2 
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CriL W.S. (re1 
E.O. slope ( f r / i t l  
Q Total (cis1 
TOP wldth i i r )  
Vel Total l£L/sl 
Max Chl Dprh lit1 

warning: 

warning: 
Warning: 

warning: 

The energy equation could not be balanced "ithi" the specified numer of iterations. The 
nrnorilm ,med critical deoih far the surface and continued on with the calculations. 

~~~~ ~ 

Divided flow computed for this cross-section. 
m e  enerq~ loss was wearer than 1.0 ft (0.3 m i .  between the current and previous cross .. 

m i E  innirate m e  need for additional crass sections ...... ~~. - ~ ~ - -  ~. 
~uring the standard step iterations, when the assumed water surface was aer equal to critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is nor a s~bcrltical answer. T D ~  program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile Upmfile 2 

E.G. Elev ( f t l  
v e l  ~ e a d  ( f r i  
W.S. Elev (fL1 
crit W.S. ( f L 1  
E.G. Slope (ft/Ei! 
Q Total (cis1 
Top Width ,fLl 
vel rota1 ( ~ L / S I  
Max Chl DpLh ( i t1  
COO". Totdl ICtSI 
Liengtn W L ~ ,  ( i r i  
Min cn El (it1 
mpna 
FlCC" LOBS ,ft) 
C h E LO86 ,fTi 

Element 
WL. n-Va l  
Reach L e n  iir1 
Plow area 1eq i t 1  
Area (69 f t l  
Flow (cis) 
Top Width lit1 
aug. "el. ( i t / ~ i  
~ y d r  Depth ( f r i  
Con" l c f s l  
weired per. ( £ t i  
Shear lIb/sq f t i  
stream power I I ~ / £ L  si 
Cum Volume (acre-it1 
cum SA (acres1 

Channel 
0 . 0 1 5  

223.47 
3 3 . 4 4  
3 3 . 4 4  

warning: The energy equation could nor he balanced wlLhin the specified number ot iterations. The 
program used critical depth for me water surface an* continued on with the calculations. 

warning: m e  cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy lass was greater than 1.0 it (0.1 m!,  between the current and previous cross 

~ection. m i s  may indicate Lhe need for additional croci sections. 
warning: During the standard step iterations, when the assumed water surface was set  equal Lo critical 

depth, the calculated water surface came back below critical depth This indicates that there 
ir nor a valid subcritical answer. The program defaulted to Critical depth. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
crass section slice/secant method to find critical depth. 

Profile #profi le  i 

PO* 

LOB 
CDan 
m a n  
Chan 
Cham 
Cham 
m a n  
cnan 
ROB 
ROB 
ROB 
ROB 

W.P. 
( f t i  

21.38 
2.35 
2 . 3 5  
2 . 3 3  
2 . 2 9  
2 . 2 9  
2 . 2 8  
2 . 2 6  

1 5 . 7 5  
1 7 . 2 4  
n . 2 4  

5.04 

Warning: The energy equation could nor be balanced within the specified nume* of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warnino: ~ivided flow cornouted far this cross-section. 
warning: me energy loss was greater than 1.0 f L  ( 0 . 3  mi. between the cvrrent and previous crass 

seceion.  his may indicate the need for additional cross sections. 
warning: mring me standard iterations, -hen the assumed water surface set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates t h a t  rhere 
is not a valid subcritical answer. The program defaulted to critical depth. 

POS 

LOB 
Cham 
cnan 
Chan 
Cham 
man 
Chan 
m a n  
ROB 

W.P. 
(it1 
1.51 
2 . 3 5  
2 . 3 5  
2 . 3 3  
2 . 2 9  
2 . 2 9  
2.28 
2 . 2 6  
9 . 5 4  

warning:  he energy equation could nor be balanced within m e  specified number oi iterations. m e  

FDS ,$Cliae Creek Tributcr~ics, 
PCD 2005C024, Work Assignment 2 
JE Fuller/Hydology & G~onrorphology, Inc. 





5 Chan 9981.10 9990.31 8 . 5 3  2 . 7 3  3 . 2 8  3.35 0.85 3.12 
Chan 9990.31 9393.52 23.62 5 . 0 3  3 . 2 9  9.30 1 . 5 7  4 . 6 9  

8 Chan 9941.52 9996.73 44.54 7.37 1.29 17.54 2.29 6 . 0 5  
9 Chan 9 9 9 6 . 7 3  9999.94 51.03 7.95 3 . 2 5  20.03 2 . 4 8  6 . 4 2  
10 Chan 4944.94 10003.15 35.44 6 . 4 4  3 . 2 4  14.17 2.01 5 . 5 8  
11 Chan 10003.15 10006.36 2 2 . 9 4  4 . 9 2  3 . 2 4  9.05 1.53 4 . 6 7  
12 Chan 10006.36 10009.57 12.42 3.40 3 . 2 4  4 . 8 9  1.06 3.65 
13 ROB 1 0 0 0 9 . 5 1  10030.19 9 . 8 9  7.17 20.61 3 . 8 9  0.31 1.38 
14 ROB 10030.19 10050.82 0.69 1.37 17.86 0 . 2 7  0 . 0 8  0.50 

~arning:  he energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth for the warer suriace and continued on wirn me calculations. 

Yiarnina: Divided flow ComDYLed for this ciosi~section. 
warnins: The energy loss ;as greater Lhan 1.0 EL ( 0 . 3  ml , between the current and previous cross 

section. =his may indicate m e  need for additional cross sections. 
warning: ~urlng the standard step iterations, when the assumed warer 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 defavlred r a  critical depth. 

Profile #profile 2 

POS 

cnan 
cnan 
Chan 
cnan 
cnan 
cnan 
Chan 
ROB 

W.P. 
( f t l  
4 . 0 2  
3 . 2 9  
3 . 2 9  
3.25 
3 . 2 4  
3 . 2 4  
1 . 2 4  
4.12 

warning: me cross had to be extended ~ertically during the critical depth calcu~ations. 
warning:  he energy loss was greaker Lhan 1.0 i r  ( 0 . 3  ml. between the current and previous cross 

section. This may rndrcate the need f a r  additional cross sections. 
warning: The parabolic search method failed to converge on critical depth The program will try the 

section slicelsecanr method to find critical dep~h. 

CROSS SECTION 

RIVER: Y I A  
REACH: Reach 1 RS: 0 . 4 3 7  

INPUT 

Bank SLa:  Left Right Lengths: left Channel Right Coeff COnLT. 
9990.5581000883 209.73 188.39 171.8 .I 

CROSS SECTION OUTPUT Profile #profile 1 

E.D.  lev ( i t )  2 1 4 6 . 5 4  ~ l e m e n ~  =eft 08 
"el Head i f r i  0 . 3 7  WL. n-Val. 0 . 0 5 5  ~~~~~ . ~ .  
W.S. Elev (it) 
crir W . S .  i f t i  
E.D. slope ( i t l e t )  
a T O L ~ I  (cis1 
TOP Width ( E L )  
"el ~otal i i r l s i  
Max Chl DPLh i f t i  
COO". TOLD1 (Cis1 
Length W L ~ .  (it) 
win cn EI ( i s )  
Alpha 
FrCLn LOSS l it1 
c & E ~ o s s  (it) 

Reach Len. (it1 
Plow Area isq it) 
Area isq it1 
Flow I C i G l  
TOP Width i f t i  
avg. "el, i i t l s )  
Hyar. Deprn i f t i  
Con" (cis) 
wetted per. (it)  
shear (Iblsq it) 
stream Power I lb l f t  sl  
cum volume (acre-fri 
cum Sii (acres1 

warning:  he energy equation could not be balanced within the specified nvmher of irerarions. i he 
program used critical depth for the warer surface and continued on wirn m e  calcu~arions. 

warning: me energy loss *as greater than 1.0 ir (0.3 m). hetween the current and previous crosi 
section. mis mav indicate the need far additional cross sections. 

warning: mring the beanda;d step iterations, when the assumed water suriace was set equal to critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 
1s not a valid subcritical answer. m e  program defauiLed to Critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. =lev ( L C )  2147.15 xlement  eft OB channel ~ i g h ~  08 
Vel Head lit1 0 . 7 4  W L .  n ~ V a l .  0.055 0 . 0 4 5  0 . 0 5 0  
W . S .  EleY ( f t l  2 1 4 6 . 3 7   each   en, i f t i  2 0 9 . 7 3  188.39 1 7 1 . 8 0  
Crit W . S .  IfTl 2 1 4 6 . 1 7  P l o w  Area 1 x 4  f t l  3 . 5 3  3 2 . 4 8  1 . 4 6  

FDS of Cline Creek Tribuirrvies. 



E.C. Slope i i t / f L l  
Q Total 1cfs1 
Tap Width ( i t1  
"el Total i i t / a l  
 ax C ~ I  npth i re)  
con". Total icfsl 
Lengm wta. (it1 
 in ci l  EI i r r l  

. . . . 8 .- . t '  - . .  1 ,  3 ,  ! . 8 .  I... 
I .  :.I m... : : , -  ,'. I . . ,  . : I . , - :  . : i . . -  ,I . I::, . - I  1 1 1 , .  I. ,: 1 1 . 1 .  1.- 

" .  " . .  ' I 0  . , .  - -  .. I I , :  ' 3 .  . .  v.: . 2 , : . . I  : c ,' IS. . , ,  ,I . . I  I... 

~arning: T D ~  energy loss was greater than 1.0 it ( 0 . 3  m). between t h e  current and previous cross 
section. This may indicate me need for additional cross sections. 

~arning: ~uring the standard srep iterations, when the aasumed warer surface was set equal LO oriticai 
depth, the calculated water auriace came back below critical depth. Thia indicates chat there 
is not a valid subcritical answer. s he program defaulted LO critical depth. 

warnine: w he aarabolic search method tailed to converoe on crit~cal deoth.   he oroaram will trv the 
croes secrlon alice/secanL method to €i"d critical depth. 

Profile Wpraiile 1 

PO9 

LOB 
LOB 
LOB 
LOB 
m a n  
cnan 
Chan 
Chall 
m a n  
Chil" 
Chan 
ROB 
ROB 

W.P. 
( f t i  
0 . 5 9  

11.02 
12.96 
12.93 

2 . 6 5  
2 . 6 5  
2.61 
2 . 6 4  
2.63 
2.63 
2.64 

1 5 . 4 1  
7 . 2 1  

warning:   he energy equation could nor be balanced within the specified nunber of iterations. i he 
program used critical depth for the warer surface and continued on with the calcuiarions. 

warning:  he energy lone was greater than 1.0 it 10.1 mi, between rbe current  and previous crass 
aection. ~ n i s  may indicate m e  need far additional cross sections. 

warning: ~ u r i n g  the standard step iterations, when the aeaumed warer surface wan s e t  equal to critical 
depth, the calculated warer surface came back helow critical depth.  hie indicate0 that there 
i. not a v a l i d  nubcritical answer. n he program defaulted to critical depth. 

Profile "profile 2 

POB 

LOB 
Chan 
Cban 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

W.P. 
( i t1  
5 . 2 1  
2 .65  
2 . 6 5  
2 . 6 5  
2 . 5 4  
2.61 
2 . 5 3  
2 . 6 4  
2 . 1 9  

warninn: m e  enerau eauarion could nor be balanced within me soeciiied nun~ier of iterations.   he -. . 
program used critical depth for the warer surface and continued on with the calculations 

varninq:  he cross section had to be extended vertically durinq the critical deotn calculations. 
warnins: m e  energy loss was greater rnan 1.0 it 10.3 m i ,  betw;en me ourrenr and previous crooa 

section. =his may indicate the need far additional crass sections. 
warning: ~uring me standard srep iterations, when the aesumed warer surface was set equal LO critical 

depm, the calculated water surface came back below critical depm. ~ h i a  indicates that there 
ie nor a valid subcritical answer. m e  program defaulted to critical depth. 

warnine: The aarabolic search method failed Lo converiie on critical deoLh. The oramram will t r v  the . - 
cross section slice/aecant methoe LO find critical depth. 

CROSS SECTION 

RIVER: %ai l  
REIICH: Reach 1 RS: 0 . 4 0 2  

INPUT 
Description: 
station ~ ~ e v a ~ i o n  ~ a r a  num= 16 

sea Elev SLa Elev Sra Elev Sta Elev Bra Elev 
9917.511 2 1 4 4 , 1 7 9 9 2 7 , 7 8 5  2 1 + 4 . 1 6 9 9 2 9 . 0 8 5  2 1 4 4 0 9 9 9 3 3 9 5 5  2 1 4 3 . 7 4 9 4 3 4 8 1 5  2 1 1 3 . 7  
9918.841 2 1 4 3 5 4 4 9 4 3 7 9 5  21&3.219951.885 2 1 4 3 , 0 4 9 9 6 3 , 3 5 5  2141.019963.941 2140.92 



~anningln n values num= 3 
sta vai sra  n val sra n "a1 

9917.651 . 0 5 5 9 9 8 9 . 0 1 5  04510009.16 .05 

B ~ ~ X  s t a :  Right L ~ ~ ~ L ~ ~ :  channel ~ i g h ~  coeii contr. ~xpan. 
998903510009.16 192.5 1 7 5 . 4 2  162.25 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

6.0. Elev I f t i  
Vel Head l i t )  
W.S.  Elev i f t i  
crir W.S. ( f t i  
E . C .  Slope 1fLIfL) 
o =oral (cfs i  
Top Width I f t i  
v e l  ~otai (fils) 
Max Chl DpLh lfL1 
Con". Total l c f s )  
Length WLCI. l i t )  
 in cn EI l i t )  
Alpha 
FrCLn Lo59 I f t i  

2142.11 ~ ~ e m e n r  ~ e i i  OB channel Right OB 
0.44 W t ,  "-Val. 0 . 0 5 5  0.045 0.050 

2141.64 Reach Len. l i t )  192.50 1 7 5 . 4 2  1 6 2 . 2 5  
2141.64 Flow Area lsq it) 1 3 . 3 3  3 5 . 9 7  6 . 2 8  

0.011636 Area lsa it1 1 3 . 3 3  35.47 6 . 2 8  
2 5 4 . 0 0  Flow ICES) 2 8 . 9 3  216.30 8.77 
74.73 TOD width (it) 27.41 20.13 27.19 
4.57 ~ v g .  "el. l f r l s i  2.1, 6 . 0 1  1.40 

0.49 1.79 0.23 

warning: m e  energy equation could nor be balanced the specified number of iterations.  he 
nroqram selected the water suriace rnar naa the least amount oi error 'netween computed and . - 
assumed values. 

Warning: Divided flow computed for this cross-section. 
varning; me energy 106s wan greater than 1.0 ft (0 .3  m i ,  between the current and previous cross 

section. This may indlca~e the need for additional cross sections. 
warning: ~uring me standard srep iterations, when the assumed warer surface was set eqval LO crirical 

depth, me calculated warer surface came back below critical depth. ~ n i s  indicates that there 
is not a valid s~bcrltical answer. *he program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile UproEile 2 

E . C .  Elev 1fLi 2 1 4 2 . 2 6  Element Left 08 Channel Right OB 
Vel Head ( f t i  0.69 W t .  "-Val. 0 . 0 5 5  0 . 0 4 5  0.050 
W.S. Elev I f t i  2141.58 ma&  en. l i t )  192.50 1 7 5 . 4 2  162.25 
CL-i t  W.S. ( f L i  2141.58 Plow area lsq it) 3 .46  14.60 2 . 4 0  
E.O. Slope ( f i l i t i  0.021356 ~ r e a  lsq it1 3.45 34 .60  2 . 4 0  
a ~ocal ~ c i s i  2 5 4 . 0 0  FIOW ICES)  11 .50  236.93 5 . 5 6  
TOP width ( f t i  29.60 TOP Width ifti 3 . 6 3  20.13 1 . 8 4  
vel ~ a r a l  i f ~ l s )  5 . 2 8  ~ v g ,  "el. i i ~ l s i  1.32 6 . 8 5  2.32 
 ax C ~ I  ~ p t h  i i r )  2.66 ~ y d r  ~ e p i h  (ft) 0 . 9 5  1.72 0 . 4 1  
Conv. Total ( c i s )  1738.1 Con" l c f s )  7 8 . 7  1621.3 3 8 . 1  
~engrh W L ~ .  ( i t )  174.37 wetred per. ( f t )  4 .48  2 0 . 4 7  5 . 1 4  
 in ch EI l i t )  2138.92 shear i i b l sq  f r i  1.0, 2 . 2 5  0 . 5 2  
alpha 1.13 Stream Cower I l b l f i  si 3 . 4 2  15 .43  1.21 

~ r c r n  '095 (it) 2 . 9 0  cum volume ( ac r e - f i i  0 . 0 5  0 . 4 7  0.17 
C h E LOSS (ft) 0.05 Cum SEI (acres)  0 . 0 4  0.37 0.10 

warning: m e  energy equation could not be balanced wirhln the specified number or iterations.  he 
"sed critical depth for the water suriace and continued on with the calcuiations. 

warning: me cross section had to be extended vertrcany during the critical depth ca~cuiatlons. 
warning: energy loss was greater than 1 . 0  it ( 0 . 3  mi. between the current and previous crass 

section.  his may indicate m e  need for additional crass sections. 
warning; ~uring the standard srep iterations, when the assumed water  surface was set equal to critical 

depth. the calculated water surface came back belaw critical depth. ~ h r e  indicates that there 
is not a valid subcritical answer. The program defaulted to crirrcal depth. 

warning;  he parabolic search method failed LO converge an critical depth.   he program will try the 
cross ~ection s l i ce l eecan t  method Lo ilnd critical depth. 

Profile :profile I 

1 LOB 
2 LOB 

LOB 
Chan 
cnan 

6 Chan 
7 Chan 

Cham 
Chan 

10 cnan 
II ROB 

Lett Sea Right S t a  
l f t )  I f t i  

area 
(sq it) 

0 .04  
3.80 
11.49 
3.94 
5 . 2 9  
6.63 

W.P.  
l i t )  
0 . 7 2  

12.54 
14.31 

2 . 9 1  
2.91 
2 . 9 1  
2 . 9 3  
2 . 9 4  
2 . 9 1  

warning:  he energy equation could nor be balanced the specified number of iterations. m e  
program selected me water surface that had the least amount of error hetween computed and 
assumed vaiues. 

warnino: Divided flow "ornured for this cross-section. 
Warning: The energy loss was greater than 1.0 Fc 10.3 m i .  between the current and previous cross 

section. This may insicate The need for additional crass sections. 
warning: ~~~i~~ m e  standard step iterations, when the assumed warer surface was set equal to critical 

depth, the c a ~ c u l a ~ e d  water surface came back below critical d e w .   his indicates that there 
is not a valid subcrrrlcal answer.  he program defaulted to critical depth. 

POS  eft S L ~  ~ight S L ~  n o w  area W.P. percent ~ y d r  velocity 

FDS iifCline Creek Tribnfadcr, 
FCD 2005C024, Wo~k Assignrncnt 2 
JE Fulle?/tIy~ln~l,~,qy & Georno,pholo,qy, Itcc. 401 



I t t l  ( E L )  l c f s l  l sq  f L l  (ftl Con" DepLhlfLl I tL l6)  
108 9 9 7 4 . 7 6  9 9 0 9 . 0 4  11.50 3.46 4 . 4 8  4.13 0.95 1.32 

2 Chan 9989.04 9 9 9 1 . 9 1  20.18 3 . 7 4  2 . 9 1  7.91 1.30 1 . 4 0  
3 Chan 9991.91 9 9 9 4 . 7 9  33.79 5.10 2 . 9 1  13.30 1.71 6.61 

Chan 5994.79 9997.66 4 9 . 8 9  6 . 4 4  2.91 1 4 . 6 4  2 . 2 4  7 . 7 5  
5 m a n  9947.65 10000.54 60.19 7 . 2 2  2.93 23.70 2 . 5 1  8 . 3 4  

m a n  10000.54 10003.41 4 0 . 9 1  6 . 7 4  2 . 9 4  1 6 . 1 4  2.00 7.14 
Cilan 10003.41 10006.29 2 2 . 6 7  1 . 0 2  2 . 9 4  8 . 9 2  1 . 4 0  5.63 

B Chan 10006.29 10009.16 4.21 2.31 2.93 1.61 0 a2 7 q? 

warning: =he energy equation could nor be balanced wiihin me specified number oi iterarlons.  he 
program used critical depth for the water ourface and continued on with the caicu~a~ionn. 

warning:  he cross section had to be extended vertically during the critical degtn calcuiarions. 
warning:   he energy loss was greater than 1.0 it 1 0 . 3  m l ,  between the current  and previous croon 

section. ~ h r s  may indicate the need for additional croso oecrionr. 
warning: ~uring the standa;d step itera~ions, when the assumed water surface wae set equal to critical 

depth, the calculated water s u r f a c e  came back below critical depth. Thia indicates rnar rnere 
is nor a valid subcritical anawer. The orooram defaulted Lo critical deolh. . . 

warning: m e  parabolic search method tailed to converge on critical depth.   he program will try the 
cross section s l i c e l o e c a n t  method Lo find critical depth. 

CROSS SECTION 

RIVER: X4l i  
REACH: Reach 1 RS: 0.358 

INPUT 
Deecri,,fion: 
starion Elevation oats "urn= 30 

sra  lev sea = lev  S L ~   lev sza  lev S L ~  n e v  
9 9 0 2 . 3 8 2  2139.219933.232 2138,699937,772 21385111938902 2 1 3 8 5 8 9 9 4 3 . 6 9 2  2138.41 

~ a n k  sea: Left Right lengms: =eft channel ~ight coeif conir.  pan. 
5984.5410006.96 207.12 219 228.15 .1 . 3  

CROSS SECTION OUTPUT Profile Uprofile 1 

. . 
W.S. Elev IFLI 
crir W.S. I ~ L )  
E.G. Slope IfLIfLl 
0 Total ( c i s ,  
TOP width I ~ T I  
"el Total ( f r l a )  
  ax chi ~ p t n  l r r l  
Conv. Total l c fa l  

2138.21 Element 
0.32 W t .  n-"11 ~ ~- ~ ~~ ~~ 

2137.93 Reach  en. i f r i  
2 1 3 1 . 8 9   low ~ z e a  1sq f r )  

0.016161 Area 184 it) 
214.00 Flow l c i s l  
92.06 Top Width l i t )  

3 . 8  avs. "el. 1 i r 1 s 1  
2.11 Hydr. Depth l i t )  

1973.7 Conv. l c i s l  

Left OB Channel  Rigilf OB 
0 .050  0.011 0 . 0 5 0  

207 .12  219.00 228.15 
4.51 31.37 25.31 

Warning: The energy l o n e  waa greater than 1 . 0  ft (0 .3  m i .  between the current and previous croee 
section. Tnia may indicate the need for additional croee sectione. 

CROSS SECTION OUTPUT Profile #profile Z 

E.G. Elev IfLi 2138 .64  Element Left 08 Channel Right OB 
"el ~ e a d  l i t )  0 . 3 0  w t . n - v a ~ .  0 . 0 4 5  (1.050 
W.S.  lev ~ f t i  2138 .25  ~ e a c n   en. ( f r )  207.12 219.00 228.15 
Crii W.S. l f t l  2137.94 Flow area l s q  It1 38 .66  13.70 
E.G. Slope l f t l f t l  0.01330'1 Area l sq  it1 3 8 . 5 5  11.70 
0 Total ( c f n l  2 5 4 . 0 0  FlDW I C L B )  204.13 49.87 
~ o p  width ( f i l  11.71 ~ o p  width i i r i  22.42 11.29 
"el  oral ( i r l l i l  4 . 8 5  AVS, "el, l i t l a )  5 .28  3.64 
l ax cnl Dpth l i t 1  2.43 ~ y d r  ~ e p t h  l i t )  1.72 1.21 
con".  oral i c f s )  2 2 0 1 . 7  con". i c fo i  1769.4 432.3 
~ e n g t h  Wrd, i f r l  220 .85  ~ e t t e d  per, l i t )  23.68 12.52 
 in cn ~i i f t i  zlls.82 shear i lb /nq  tr) 1 .36  0 . 9 1  
alpha 1.06 S t r e a m  Power I I b I i t  n l  7 .16  3 .31  
PI-cm ~ o s s  l i t )  ~ . I I  cum volume l a c r e - i t )  0 . 0 4  0.12 0.14 
C 6. E LOBS IfL) 0 . 0 2  Cum SA ( a c r e s )  0 . 0 3  0 .09  0 . 0 7  

warning: l he conveyance ratio iuperream conveyance divided by downstream conveyance) is less enan 
4.7 or greater than 1.4. This may indicate Lhe need far addikional cross sections. 

warning: The energy lose was greater than 1.0 fL 10.3 " ,I .  between the current and previous cross 
section. ~ h i n  may inaicare the need for aanitional cross sections. 

PDS L e f t  SLa Right Sta Flow Area W.P. Percent Hydl Velocity 

FDS (fC1hre Creek Tribulcrrie.?, 
FCD 200.5C024, Work Assig,t,,,enr 2 
JE F~rller/Hydrol,y & Ceonro~,hol~gy, Irtc. 402 



LOB 
LOB 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

warning: The energy loss was greater than 1.0 ft (0.3 m1. between Lhe current and previous cross 
section. This may indicate me need for a d d i t ~ a n a l  croaa sect ion=.  

Profile 

3 

5 

8 

#prof i le  2 

POS 

Chan 
Chan 
Chan 
cnan 
m a n  
Chan 
Chan 
ROB 

W.P. 
( i t1  
4.30 
3 . 2 1  
3 . 2 2  
3 . 2 2  
3 . 2 3  
3 . 2 5  
3.25 

12.52 

warning:  he conveyance rat io  (upstream conveyance divided by downstream conveyance1 ie less than 
0 . 7  or greater than 1 . 4 .  This may indicate  the nee* for additional crass sections. 

warning: The energy loss was greater than 1 . 0  it 1 0 . 3  mi. between the currenr and previous cross 
 his may indicate  the need tor additional cross sections. 

CROSS SECTION 

RIVER: K4EI 
REACH: Reach 1 RS: 0.327 

INPUT 
DesciloLiOn: 
Stat ion Elevation Data num= 15 

S L ~  =lev sta sra  lev sra n e v  sra Elev 
9896.721 2 1 3 4 2 5 9 9 0 6 , 3 6 4  2134.079g10.764 2134.059913.824 2134.029918.244 2134.01 
9926.301 2133669930,724 2133.499931.874 2133.479932.404 2133.479932.594 2133.47 
9940.194 2133,439946,274 2133.379949104 2113.369973.5U 2153.189986504 2133.46 
9988.474 2111.48 9991.142132.7939944.924 2152.539998.636 2132.021000265 2132.62 
10004.61 2132.89 10005.9 21330110010.62 2132,611001574 2132421001939 2132.47 
10025.77 2132.57 10028.2 21326810031.11 2132.8 10046.6 21331410047.79 2133.17 
10049.13 2133261005207 2133.2210052.39 2133.211008411 2 1 3 4 . 3 3  10089.1 2114.43 

~ a n n i n g , ~  n values "urn= 3 
~ r a  n val sra n val S L ~  n val 

9 8 9 6 . 7 2 4  , 045  9993.14 0451000461 0 6  

mnk ~ r a :  l e f t  night lengths: =eft channel night coeii canrr. Expan 
99931410006.61 0 0 0 1 3 

CROSS SECTION OUTPUT PrDflle XprOfile I 

E . C .  Elev ( f i l  2 1 3 3 . 8 8  Element Left OB Channel Right OB 
Vel Head ( i t1  0.25 WL. n ~ V a l .  0 .045  0.045 0 . 0 6 0  
W . S .  =lev l it1 2 1 3 3 . 6 4   each  en. i f t i  2 0 8 . 8 9  208.89 208.89 
Ccii W.S. (it) 2133.64 F l o w  area lsq ft) 2 0 . 0 6  1 3 . 8 3  42 .52  
E.G. slope i i r l ~ r )  0.0z3izz Area isq f t i  20.04 1 3 . 8 3  42 .52  
a ~otal i c i s i  2 5 4 . 0 0  PIOW i c f s i  4 5 . 9 0  7 9 . 1 2  128.98 
Top Width l i t1  117.65 TOP Width ( E T I  5 5 . 2 8  1 1 . 4 7  59.91 
vel ~ o r a i  ( f t l s i  3 . 3 2  avg. "el. ( f t l s i  2 . 2 9  1.72 3 . 0 3  
 ax C ~ I  ~ p r n  ( t r i  1.62 ~ y a r . ~ e p r n  ( f r i  0 . 3 0  1.21 0.71 
Con" Total ( C f B i  1 6 4 9 . 1  Con" ( C E S I  2 9 8 . 0  5 1 3 . 7  8 3 7 . 4  
~ e n g r h  WLd. (fL1 2 0 8 . 8 9  Wetted P e r .  ( E L I  6 6 . 3 3  1 1 . 5 9  5 9 . 9 6  
Min Ch El ( t i 1  2132.02 Shear (Iblsq it1 0 . 4 5  1.77 1.05 
Alpha 1.41 Stream Power i l b l f t  sl  1.02 1 0 . 1 1  3 . 1 9  
FrcLn Loss ( i t1  3 . 9 0  Cum Volume (acre-f t i  0 . 0 8  0 . 1 6  0 . 1 3  
C h E LOSS l it1 0.01 Cum 82% lacresl 

warning: me energy equation could nor be balanced within the speci f ied  number of iLerations.  The 
program used c r i t i c a l  depth far the wrer  surface and continued on w i t h  the  calculationr;.  

Warning: The energy loss was greater than 1 . 0  f k  ( 0 . 3  m1. between the current and previous crass 
s e c t i o n .   his may indicate the need for additional crass sections. 

warning: m r i n g  the s ~ a l l ~ a r d  step iterations, m e  assumed water surface was set equal to critical 
depm, me calculated surface came back below critical depth. This lndicaies that inere 
is nor a valid subcritical answer. program deiaulied to c r i t i c a l  depth. 

CROSS SECTION OUTQUT profile Xprofile z 

E.G. Elev (fL1 2 1 3 4 . 5 1  Element Left OB channel Right on 
Vel Head ( f t l  0 . 5 6  W L . n ~ V d l .  0.045 0.0415 0 . 0 6 0  
W . S .  =lev ifrl  2133.95 i each i en. ifri  2 0 8 . 8 9  2 0 8 . 8 9  2 0 8 . 8 9  
CriL W . S .  i f t l  2131.95 F l o w  area (sq fL1 8 . 3 5  1 7 . 3 7  2 0 . 3 7  
E.G. s lope  ( i ~ l i r i  0.027306 Area isq f t i  8 . 3 5  17.37 20.37 

PDS @Cline Creek Tributaries, 
FCD 2005C024, Wovk Assignrnenr 2 
JE Fuller/(lydmlogy & Ceo,,rorpholo,yy, Inc. 





Manning,s n values nu",= 5 
S L ~  n val S L ~  n val sra n val S L ~  n val sra n val 

9 8 7 6 . 8 7 6  , 0 5 5  9978.19 04510018.54 051014751 0310212.48 0 4  

~ a n k  st.: ~ e i t  Right ~ e n g ~ h s :  Left channel Rignr coeii canrr. ~xpan. 
9986 10014 155.7  161.52 161.06 I . 3  

CROSS SECTION OUTPUT Profile #profile I 

E.G. =lev l i t )  2129.38 Element ~ e i t  OB channel ~ight OB 
vei m a d  i f r )  0 . 5 5  w t .  n-val. 0.047 0 . 0 4 5  0.046 
W.S. =lev (it) 2 1 2 8 . 8 4  Reach Len. l f t l  155.10 161.52 1 6 5 . 0 6  
crir W . S .  l i t )  2128.84 plow area (64 f t i  1 2 . 6 1  5 2 . 2 7  10.02 
E.C. Slope iILIPLI 0.016272 Area isq i t )  1 2 . 6 1  5 2 . 2 7  10 .02  
o  oral icfs) 399.00 aiaw , c i s1  37.56 332.28 29.16 
Top Width (it1 82.62 Top Width i f t i  27 .80  28.00 2 6 . 8 1  
vel rota1 ( i r l s ~  5 . 3 3  livg. "el. ( fr1s1  2.98 6 . 3 6  2.91 
wax c h ~  ~ g t h  i f t )  2.45 ~ y d r  ~ e p t h  i f r i  0.45 1.87 0.37 
con".  oral (cis) 3127.9 con" ( c i s )  294.5 2 6 0 4 . 9  2 2 8 . 6  
~ength Wtd. (it)  161'10 wetted per. ( i t )  2 7 . 8 6  28.19 2 6 . 8 8  
 in ch e l  ( i t )  2126.39 shear i l b l s q  i t )  0 . 4 6  1 . 8 8  0 . 3 8  
Alpha 1.24 Stream Power i l b l f t  6) 1.17 11.97 1.10 
BrCtn LOSS lit) 2 . 3 7  cum volume ( a c r e - f t i  0 . 8 2  1 . 3 3  1 . 1 4  
C h E LOSS l i t )  0 . 0 8  Cum SA (acres) 1.07 0 . 1 3  2 . 4 0  

warning:  he energy equation could not be balanced within the specified number oi rterations. m e  
program selected the warer surface that had the least amount of error between computed and 
assumed values. 

warning: ~ivided flow computed far this croas-section. 
warning:  he energy loss was greater than L O  f t  (0.3 m ) .  between the current and prevlovs cross 

iec~ion. This may indicate me need for additional crass sections. 
warning: ~uring the standard srep irerarion~, when the assumed warer suriace was set equal to crirrcal 

depth, the calculated warer suriace came back below critical depth.  his indlcaies that therr 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTTON OUTPUT Profile #profile 2 

E.G. =lev ( f t i  2 1 2 9 . 7 8  ~lement 08 channel ~ i g n ~  OB 
Ye1 Head I f L )  0.74 WL. " - V a l .  0.041 
W . S .  Blev l f t )  2129 .04  Reach Len. (fL1 155.70 1 6 1 . 5 2  1 6 5 . 0 6  
crir W.S. I ~ L )  2128.81 rlow area ( aq  f t )  17.93 
E.G. Slope ( f L I f t )  0.010089 area lsq f t l  57.93 
O Tota l  lcfel  3 9 9 . 0 0  Flow (Cfs) 399.00 
TOP width (ft) 28.00 TOP width I ~ L )  28.00 
"el =oral IFrIsl 6 . 8 9  aug. "el. i f r l s l  6.89 
Max C h l  DpLh I f L )  2.65 Hydr. Depth l f t l  2 . 0 7  
Con". Total lcfs)  2 8 8 7 . 9  Con". i c f s i  2 8 8 7 . 9  
~ength wtd. I P T I  1 6 2 . 1 3  Wetted per. ( f t )  31.21 
Min Ch El l f t l  2125.39 Shear IIbIsq f t l  2 . 2 1  
alpha 1 . 0 0  Stream Power ilbIfL el 15.23 
FICfn LOSS (FLI 3 . 1 6  Cum Volume (acre-fL1 0.51 1.39 0 . 3 8  
C h E Loss lfL1 0 . 0 2  Cum Sii (acres) 0 . 3 5  0 . 7 3  0 . 3 0  

warning: The energy loBs was greater than 1 . 0  it 10.2 rn). between the current and previous cross 
section. This may indicate the need for additional CT066 8eCLionS. 

PrOirle "profile 1 

PO6 

LOB 
LOB 
m a n  
m a n  
cnan 
Chan 
Chan 
m a n  
than 
ROB 
ROB 
ROB 
ROB 

Area 
isq f t l  

0.41 
12.16 

6 . 6 2  
8 . 2 4  
7.57  
7.78 
4.22 
7 . 2 9  
5 . 5 5  
9 . 4 4  

0 . 5 8  

warning: m e  energy equation could not be balanced within the specified number oi iterations. i he 
program selected m e  water surface rnar had the least amount a i  error between computed and 
snn>,mmA .,",,>mc - - - - .. .- - . -. -- - . 

warning: ~ivided flow computed for enis cross-section. 
warning: m e  energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 

section. m i s  may indicate the need far additional cross sections. 
warning: ouring the standard srep i~erarions, when the assumed warer suriace was set equal to critical 

depth, Lhe calculaked warer surface came back below critical depth. This indicates char there 
is not a valid Eubcriricai anewer. The program defaulted Lo critical depfb. 

Profile #profile 2 

FDS (~fCline Creek Tributnrics, 
FCD 2005C024, W<~rkAssignrnenl2 
JE F~iller/FIydrnlu~y & Ceot,ior,,hol~ifly. Inc 



POS l e f t  S L ~  Right sta FLOW lirea W.P. percent ~ y d r  velocity 
( E L I  I ~ T I  I C ~ S I  ( sq  r t i  i i r i  con" ~ e p m ~ f t i  l f r l s i  

1 Chan 9 9 8 5 . 0 0  9990.00 39.23 7.43 5.65 9 . 8 3  1.86 1 . 2 8  

2 Chan 9 9 9 0 . 0 0  9994.00 68.45 9.05 4 . 0 2  17.11 2 . 2 6  7.55 

Cham 1994.00 9998.00 60.22 8.38 4.01 15.09 2.09 7.39 
Chan 9998.00 lOOO2.00 62.43 8.59 4 . 0 4  15.66 2.15 7.28 
Chan 10002.00 10006.00 80.88 10.03 4.04 2 0 . 2 7  2.51 8 . 0 7  

6 Chan 10005.00 10010.00 56.611 8.10 4.04 14.19 2.02 6.44 

Cham 10010.00 10014.00 31.10 6 . 3 6  5 . 4 3  7 . 7 9  1.59 4.89 

warning: ~ i l e  energy l one  wan than 1.0 it 10.3 m i ,  between the current and previous cross 
S ~ C L ~ O ~ .  m i s  may indicate m e  need for addl~ional cross sections. 

CROSS SECTION 

RIVER: X4A 
RERCH: Reach Z RS: 0 . 2 5 1  

"urn= 6 3  
= l e v  S C ~   lev Sra mev Sra Elev 

2125,739968,637 2 1 2 5 7 3 9 9 6 8 7 9 7  212579969.237 2 1 2 5 . 6 1  
2 1 2 5 . 0 9  9979.08 2125099985.457 2 1 2 4 4 2 9 9 8 8 2 1 7  2124.32 
2124.179998.007 2123.681000129 2121.5310005.79 2124.17 
2124.78 10013.6 2 1 2 4 6 6 1 0 0 1 5 . 4 1  2121.6310011.51 2124.46 
2124,431001811 2 1 2 4 . 4 4  10030.9 2124.7510035.09 2124.98 
2125.181005g.74 2 1 2 5 . 2 4 1 0 0 6 3 8 2  2125.2610061.53 2125.28 
2121.28 10067.1 2121 .2810073 .46  2121.3310073.61 2125.34 
2125.3510074.19 2125 .3110071 .39  2121.3610078.81 2125.62 
2125.7810125.11 2125.561015178 2125.421016107 2115.46 
2125.410164.73 2121.121016135 2125461016825 2125.41 

2125.3510183.87 2 1 2 5 . 2 6 1 0 1 8 8 . 4 4  2125.311019114 2125.31 
2125.6910221.28 2 1 2 5 6 2 1 0 2 2 7 1 4  21261710234.76 2125.51 

Manning's n Valuen nun!= 1 
SLa n V a l  SLa n "ill SLa n V a l  

9 9 5 9 . 0 9 7  .05 9989 .04510007.87 .01 

E.G. Elev l f t !  
"el Head I f t i  
W . S .  Elev I f t i  
CriL W.S. l f i i  
E.C. Slope I£L/ILI 
o Total ic is i  
Top Width I f t i  
"el T O L ~ I  i f r l n i  
wax cnl nprh i f r i  
Con" ?'-La1 I ~ i s i  
LengLb Wrd. I f t i  
 in cn EI ire1 
hipha 
FrCtn LOGS I f t i  
C i E Loss I f t i  

warning: 

warning: 
warning: 

warning: 

2125.96 Element 
0.27 WL. " - V a l .  

2125.611  each  en. l f r i  
2125.69 F l o w  Area lsq f L i  

0.0132411 Area lsq € t i  
199.00 plow lcfni 
2 5 7 . 2 5  Top Width IfLi 

3 . 3 1  Av9. "el. lfC/si 
2 . 1 6  Hydr. Depth IfLi 

1466.5 Con". lc fs i  
2 0 2 . 2 8  Wetted Per .  I f t i  

2121.51 Shear Ilblnq f t i  
1.58 stream power ( l b l f i  B !  

3 . 3  cum Volume (acre-fLi 
(1.00 cum SA lacreal 

L e f t  08 Channel RiqnL OB 

The energy equation could nor be balanced w i t h i n  Lhe specified number of iterations. The 

program used critical deprn for the water surface and continued on with the calcula~ions. 
~ i ~ i d e d  f l o w  computed for this cross-section. 
m e  energy loas w e a r e r  t h a n  1.0 it (0 .3  m i ,  between the current and previous crora  
~ection.  his may indicate m e  need ior additional cross aecrions. 
mring the irerarionn, when the aosurned w r e r  surface eer equal to critical 
depth, the caxcularea vater evriace back belaw depth.  hie indicates rnai there 
is not a valid eubcrirical anewer. m e  progra~n defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.G. 61ev IfTI 
Vel Head I f t i  
W.S. Elev l f t l  
Ciit W.S. IfCi 
E . 6 .  Slope l f ~ / f ~ l  
0 Total ICfBI 
Tap Width I f t i  
"el Total lEL/Si 
Max Cbl Dprh l f t i  
Con" Total ICfSI 
Lengm Wtd. i i r i  
 in cn e l  lit1 

Element 
WL. "-Val 
Reach Len, IfLl 
Flow area isq I t 1  
area 1mq f t l  
Flow ICfs) 
Top Width I f t i  
avg, "el. lfL/sl 
Hydl-. Depth IfLl 
Con". lc fs i  
wetted per.  i f t i  
shear 11b1sq f t i  
stream power 11b/ft s i  
Cum Volume l a c r e ~ i t l  
cum SR iacresi 

Left OB channel Right OB 
0.041 0.040 

2 2 9 . 0 1  231.06 116.02 
17.51 22.91 
37.51 22.91 

250.51 138.19 
18.87 17.13 

6 . 9 5  6.01 
1.99 1.34 

1 8 4 7 . 9  9 8 2 . 4  
2 0 . 5 8  18.48 

2 . 2 6  1.54 
1 5 . 7 0  4.10 

0.13 1 . 4 1  0.34 
0.35 (1.64 0 . 2 7  

varning: m e  energy loss was than 1 . 0  f r  (0 .3  between me current and previouj cross 
section. ~ n i s  may indicate the need for additional crosa sections. 

Prorile #profile 1 

I ;DS qf Cline Creek Tribsho'ie.~, 
FCD 2005C024, Work Aasijinmeni 2 
JI< F~tNer/Hydo>bgy & Ceunm~pholo~y.  Inc. 



Po5 L e t t  SLa Right Sta  Flow illea W.P. Percent Hydr Velocity 
I f t i  l i t 1  l c f s l  lsq f r l  ( E t i  Con" Depthift l  l f t l s i  

I LOB 9 9 6 5 . 0 8  9971.06 0.13 0.21 2.21 0.03 0.10 0 . 6 0  
2 LOB 9971.06 5 9 7 1 . 0 4  2.54 1.91 5 . 9 9  0.64 0.32 1.33 
3 LOB 9977.04 4483.02 9 . 5 8  4 . 2 4  5.00 2.40 0.71 2 . 2 6  

LOB 9983.02 4989.00 2 4 . 1 4  7.38 5.00 5 . 0 5  1.23 3.27 
5 Chan 9 9 8 9 . 0 0  9991.70 18.63 3 . 8 8  2.70 4 . 6 7  1 . 4 4  4 . 8 0  
5 Chan 9991.70 9 9 9 4 . 3 9  21.26 4.21 2.70 5.31 1.56 5.05 

Chan 911114.29 9 9 9 1 . 0 9  26.92 4 .85  2.71 6.71 1.80 5.55 
8 Chan 9997.09 9 9 9 9 . 7 0  32.78 5.46 2.70 8.22 2.02 5.01 
9 ~ h a n  9 9 9 9 . 7 8  10002.48 35.11 5.69 2.70 8.81 2.11 6.18 
10 Chan 10002.48 10005.17 2 8 . 1 6  5 . 0 3  2 .71  7.16 1 .87  5 . 6 8  
11 Chan 10005.11 10007.87 2 0 . 4 6  +.I3 2 . 7 3  5.13 1.53 4 . 9 6  
12 ROB 10007.87 10057.95 132.78 40.22 50.13 3 3 . 2 8  0 . 8 0  3 . 3 0  
13 ROB 10057.95 10108.03 12.45 8 .27  13.49 3.12 0 . 2 5  1.51 
1 4  ROB 10108.03 10158.10 9 . 1 6  7 .84  46 .42  2 . 3 0  0.17 1.17 
15 ROB 10158.10 10208.18 21.57 13.55 5 0 . 0 9  1.43 0 . 2 7  1.60 
16 ROB 10208.18 10258.26 2 . 7 9  3 . 5 5  38.19 0 . 1 0  0.09 0 . 7 8  

warning: me energy equation be balanced ~irnin me specieied number of iterations. i he 
program used critical depth for the water surface and continued on with the calculaLions. 

warning: ~ivided iiow computed for this crass-eecrion. 
Warning: The energy loss was greater than 1 . 0  i t  10.3 mi.  between the current and previous Cross 

 his may indicate the need for additional crass sections. 
warning: mring the s~andard step iterations, when the assumed water surface was set equal to critical 

depth, the came back belaw d e p m .  This indicates that there 
iS nor a valid subcritical answer. s he program defaulted to critical depth. 

Profile #profile 2 

Chan 
cnan 
Chan 
cnan 
Chan 
Chan 
Chan 
ROB 

W.P. percent wydr velocity 
l f t i  con" ~ e p r h ~ i r ~  ( i r / s l  
4.32 5.20 1.67 41.62 
2.70 7 . 9 8  1.79 6.61 
2.71 9.81 2.03 7.18 
2 . 7 0  11.72 2 . 2 5  7.71 
2.70 12.48 2 . 3 4  7.91 

warning:  he energy loss was greater than 1.0 ft (0.3 m ) ,  between the current and previous cross 
m i s  may indicate the need car additional cross sections. 

CROSS SECTION 

RIVER: x4E1 
REACH: Reach 2 RS: 0.213 

INPUT 
Oe.crintion 
Station Elevation Data num- 57 

Sra Elev Sra Elev SLa Elev Sta Elev SLa Elev 
9 8 9 2 . 7 9 5  2121324908.465 2120.99918.215 2 1 2 0 5 9 9 9 2 4 8 4 5  2120.879930.321 2121.01 
9 9 3 3 . 9 9 5  2120,739949,385 2 1 2 0 . 6 9 9 5 3 . 8 5 5  2120.59955.125 2120.489956435 2 1 2 0 4 5  
9458 .205  2120 ,439962 ,485  2 1 2 0 . 4 9 9 5 4 . 5 7 5  2120 ,49964 ,655  2120.49466365 2120 .38  
9911 a21 2120 iR99hR 7 6 5  2120.199968.935 2120189972.875 2120,019972,285 2119.99 

xanningms n Values nu",= 3 
era n val S L ~  n "a1 Sra n Val  

9 8 9 2 . 7 9 5  ,035 9993.37 , 0 4 5 1 0 0 0 8 4 4  . 0 5  

nank ~ t a :   eft night lengths: Iieir channel ~ i g h i  coefi contr. ~ x p a n .  
9993.3710008.44 114.79 1 4 2 . 3 5  149.90 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E . G .  Eiev i f t l  2120.74 Element Left OB Channel Right OB 
vel xead i f r i  0 . 2 9  wt. n-val. 0 . 0 3 5  0.045 0.050 
W.S. Elev l f t l  2120.41  each   en. l i t 1  1 3 4 . 7 9  142.35 144.99 
CriL W . S .  l f t l  2 1 2 0 . 4 0  Flow Area isa it1 1 3 . 8 2  20.07 6 6 . 8 5  
E.C. Slope (fL/fLI 0.021908 Area Isq i t 1  11.82 2 0 . 0 7  5 6 B 5  
Q Total (Cfsl 399.00 F l o w  ( c i s 1  45.11 118.22 231.47 
Top Width IfLl 144.98 Top Wldth (it1 3 5 . 6 5  15.07 9 3 . 2 5  
"el Total ( f t l s l  3 . 9 6  AVg. "el. i fk / s l  3.28 5 . 8 4  3 . 5 2  
Max Chl DpLh IfLI 1.71 Hydr. Depth l i t )  0.38 1.33 0.72 
Con". Total ( c f s l  2 5 4 5 . 7  Con". ( c i s )  106.1 7 9 8 . 7  1190.9 
Length W L d  l i t 1  1 4 3 . 6 6  Wetted Per. ( i t )  3 6 . 6 9  15.17 9 3 . 2 7  
 in ch EL I ~ C I  zlls.m shear i m l e q  ET) 0 . 5 2  1.81 0 . 9 8  
alpna 1.20 stream power l l b l f t  s i  1.64 1 0 . 6 6  3 . 4 5  
FrCtn LOBS IFLi 3 . 0 4  Cum Volume lacre-ELI 0 . 7 0  1.03 0 . 7 5  
C h E Lome 1fLI 0 . 0 1  Cum Sii <acres1 0 . 8 3  0 . 1 5  1.30 



Warning: The energy loss was greater than 1.0 Fi 10.3 mi, between Lhe current and previous croas 
section.  his may indicate the need for additlona~ oroon seorions. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. EleY IFLi 
"el Head IfLi 
W.S. Ele" Ifti 
crit W.S. Ifti 
E.G. slope ~irli~i 
0 Total [Cis) 
TOP width ifti 
"el Total IfLIsi 
Max Chl DpLh Ifti 
Can". Total 1cisi 
Length WLd. lfii 
Mi" Ch El Ifti 
alpha 
FrCLn LOSS IfLi 
C h E Loon IfLi 

Element 
W t .  "-Val. 
Reach Len. IiLi 
Flow area 1sq fti 
Area isq fii 
Flow lofoi 
f o ~  Width Ifti 
A"=. "el. i i t / a i  
~ y d r .  Deptn ~tti 
Con". 1Cf.i 
Wetted Per. IfLi 
Shear IIblsq f L 1  
Stream Power 1IbIfL si 

Right OB 
0.050 

149.99 
31.53 
11.53 

182.28 
23.69 

5 . i B  
1 . 3 3  

10811.4 
2 5 . 1 5  
2.19 

12.67 
0.23 
0.19 

warning:   he energy equation could not be balanced within the specified number of iterations.  he 
program selected me warer surface that had the least amount ai error between computed and 
assumed va1uee. 

warning:   he energy loas wae greater than 1.0 ft 10.3 m ) ,  between me current and previous crass 
section.   hie may indicare the need for additional cross sections. 

warning: ~ u r i n g  the standard ntep irerarione, when the aseumed water surface was s e t  equal LO critical 
depth, the calculated warer surface came back below critical depth. ~ h i a  indicates that there 
im not a valid nubcritical answer. a he prograrn defaulted to critical d e p m .  

Profile #profile 1 

POS ~ e i r  S L ~  ~ i g h r  ~ r a  rlaw area W.P. Percent Hydi Velocity 
(it) Ifti (cfei (sq fti (fti con" oep~h~fci I ~ ~ I G )  

I LOB 9953.1d 9 9 7 3 . 2 6  3.57 2 . 4 5  15.55 0 . 9 2  0.15 1.50 
2 LOB 9 9 7 3 . 2 6  9993.37 41.64 11.37 20.14 10.44 0.57 3 . 6 5  
3 m a n  9991.37 9 9 9 5 . 5 2  10.70 2.21 2 . 1 8  2 . 6 8  1.02 4 . 8 5  

Chan 
cnan 
Chan 
Chan 
Chil" 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 

warning: The energy l o a a  wan greater t h a n  1.0 ft 10.3 mi, between the current and previous crooo 
eection.   hie may indicate me need for additional cross aecrians. 

Profile np'otile 2 

POF 

Chan 
cnan 
Chan 
Cilan 
Chan 
Chan 
m a n  
ROB 
ROB 

W.P. Percent Hydr VelociLy 
IfLi con" DepLhlfLi IfLIsi 
1 . 5 5  4.21 1.54 5 . 0 8  
2.18 8 . 0 9  1.87 8.02 
2.17 10.42 2.17 8 . 8 8  
2.16 9 . 9 0  2.10 8.72 
2.16 8.51 1.92 8.21 

warning: m e  energy equation couio nor be balanced within the specified number of iterations.   he 
1)roqram selected the water auriace that had the least amount of error beeween cornouted and . . 
assumed values. 

warning: Tne energy loas was greater than 1.0 it 10.3 mi. between the current and previous CL-066 
section. This may indicate the need for additional croas sectionn. 

warning: ~uring the standard orep iterations, when the assumed warer nureace wee set equal LO ori~ioal 
depth, the calculated water surface came back below critical depth. ~ h i a  indicates that there 
is not a valid subcritical annwer.  he program defaulted LO critical depth. 

CROSS SECTION 

RIVER: X4R 
REACH: Reach 2 RS: 0.186 

INPUT 



wanning,s n Values "urn= 3 
SLB n V a l  SLa n Val Sta n Val 

9 8 4 2 . 5 5 9  . 0 5  9997.9 0 4 5  10030.8 . 0 5  

Bank S t a :  Left Right Lengths: L e f t  Channel Right Coefi ConLr. Expan 
9997.9 10010.8 168.71 172 .72  164.95 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev ( f t l  
"el Head ( f L 1  
W . S .  Ele" ( f t l  
CriL W.S. i f t l  
E.O. Slope i f L / E L I  
u Total i c f s )  
TOP Width i f L 1  
"el Total ( f i l s )  
wax C ~ L  D p t n  I ~ L I  
COO". Total i C t G 1  
~ength Wtd. ( i t 1  
i in cn ~1 i i r l  
a l p h a  
FrCtn ~ o a a  l i t 1  
C h E LOBS i f f 1  

Element 
WL. "~"al 

Channel 
0.045 

R i g h t  08 
0.050 

Reach L e n  i i i l  
Plow area i s q  f t l  
.area i s q  i t 1  
Plow ( c i s 1  
Top Width l i t 1  
Avg. "el. I i t l S )  
~ y d r  Depth i f t i  
Con", ic t ls> 
Wetted Per .  i f t )  
Shear ( l b l s q  f t i  
Stream Power i l b / f L  s l  
cum v01uae ( a c r e - f r i  
cum SA [ a c r e s )  

warning: ~ivided ilaw compurea for enis cross-section. 
warning; m e  energy loss was greater than 1.0 ft (0.2 m ) .  between the current and preuions cross 

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

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev ifti 
"el Head I f L l  
W.S. Elev ( i t 1  
CriL W . S .  i t t i  
E.D. Slope i f t I f T 1  
u Total ( c i s 1  
TOP Width I f t i  
v e l  Total i f t l s i  
Max C h l  Dprh i f t l  
Conv Total i c f s l  
length Wed. i f L 1  
Min Ch E l  i f t i  
Alpha 
~ r c t n  ~ o s s  i e r i  
C & E LOSS i f t i  

warning: The energy loss was greater than 1 . 0  it 1 0 . 3  m 1 .  between the currenr and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #profile 1 

POS 

LOB 
LOB 
LOB 
LOB 
cnan 
cnan 
Chan 
Chan 
cnan 
cnan 
man 
ROB 
ROB 
ROB 
ROB 

warning: ~ ~ v ~ d e d  flow computed for this cross-section. 
warning: energy laas was greater than 1.0 ft (0.3 m i .  between me current and previous cross 

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

POB ~ e f ~  sra niilnr s t a  n o w  ~ r e a  W.P. ~ e r ~ e n t  ~ v d r  velacir~ 
( ~ L I  i i l i  ~ C L S I  i a q  E r l  i f r i  con" o e p i n i i t r  i r r l s j  

LOB 9 9 6 6 . 8 3  9 9 9 7 . 9 0  91.85 21.11 17.95 23.02 1.27 4 . 3 5  
Chan 9 9 9 7 . 9 0  10002.60 40.00 7.10 4.70 10.0, 1.51 5 . 6 4  

FDS of Clitre Creek Tribrrraries, 
FCD 2005C024, Work Assignment 2 
JE Fullcr/Hylrol~~gy & Geo,rtoq,hology, Inc. 



warning:  he energy lono wan greater than 1.0 f t  10.3 m i .  between the current and previoue croas 
section. This may indicate the need for additional croee sectione. 

LATERAL STRUCTURE 

RIVER: X4A 
REACH: Reach 2 RS: 0.170 

INPUT 
Dencriprion: 
l a t e r a l  structure oosi~ion = left overbank 
DinLance from "petream XS = 0 
~ e c k l ~ a a d w a y  width 20 
veir coefficient 
Weir Flow Reference = Water SurFace 
Weir Embankment Coordinates num = 3 4  

Sra Elev SLa Ele" SLa Elev Sta Elev sra Eler 

weir crest shape =  road Crested 

CROSS SECTION 

RIVER: i4Fi 
REACH: Reach 2 RS: 0.155 

.... ". 
Description: 
station ~levarion o a ~ a  num- 62 

S L ~   lev S L ~   lev sra  lev sea  lev s t a  n e v  
9 9 2 4 . 1 1  2114.7 9 9 2 9 . 4 2  2114.55 9 9 3 0 . 4 7  2111.65 9937.17 2 1 1 4 . 6  9943.77 2114.39 

~ a n k  sra: ~ e i t  Right Lengths: 'eft channel ~ i g h t  coeff contr. ~ x p a n  
9993.7410005.85 229.61 209.53 111.4 .1 3 

 locked Obstructions "urn= 1 
St* b St. R Ele" 
1011810161.43 2116 

CROSS SECTION OUTPUT Profile #profile I 

E.D. E L ~ V  I ~ L I  2114.73 ~lernent =eft OB channel ~ i g n r  OB 
"el ~ e a d  i i t i  0.15 M r .  n~val. 0 . 0 3 %  0 . 0 4 5  0.051 . . 
W.S. Elev I f L l  
CriL W . S .  I f t i  
E.O. Slope ( f c / f L l  
Q Total l c f e l  
Top Width l f t l  
vel Total ( f t l e )  
 ax CDI open ( f t i  
con". Total i c f e i  
Length Wtd, i f L 1  
Min Ch El I f L i  
Alpha 
~ r ~ r n  LOBB i f r i  
C i E Lees I f t i  

Reach Len. I f L I  
Flow Area  I s q  f t l  
Area l s q  f L l  
Flow ICfBI  
Top Width l f t )  
avg. "el. I f t l s )  
Hydr. Depth l f t l  
Con". l c f s l  
Wetted per. i f r i  
Shear I I b I s q  f i l  
SLream Power I l b l f t  e l  
cum Volume ( a c r e - f t l  
cum S l i  l a c r e e l  

warning: Divided £10.4 computed for this crosn-eection. 
warning:  he energy loee was greater than 1.0 f t  10.3 m i .  between the current and previoue cross 

section. This may indicate the need f o r  additional croas eecLione. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. EleY I f t )  2115.65 ElemenL Left OB Channel RishL 08 
"el ~ e a d  ( f r )  0 . 3 5  W L .  n~val. 0 . 0 3 6  0 . 0 4 5  6.055 
W.S. EleV lftl 2115.11 Reach Len. I f L i  2 2 9 . 6 1  209.53 131.40 
C r i t  W . S .  l f t l  2115.08 Flow Area I s q  f t l  29.19 1 9 . 7 8  18.51 
E.D. Slope i f t / f L l  0.014740 A r e a  IBq f L l  29.19 19.78 18.51 

FDS of Clbte Creek 7i.ibnhrrier. 
FCD "200.~~024, Work Assr,ynrnent 2 
JE Fc,lle,/Iiydrology R. Gco,,ro,pholo,qy, ha 



0 Total l c f s l  
TOP Width ( ~ C I  
"el Total ( f r l s i  
Max Chl Dpth I f L I  
con" Total l c f s i  
Length WLd. l f L l  
Min Ch El l f t l  
Alpha 
FrcLn Loss I f L l  
C & E lose I f L l  

warning: The energy lass was greater 
eection.  his may indicate 

Profile ,,profile 1 

PO6 Left SLa 
I f L I  

LOB 9938.07 
2 LOB 9 9 5 1 . 9 9  
3 LOB 9965.90 

LOB 9 9 7 9 . 8 2  
Chan 9 9 9 3 . 7 *  

Chan 
"ha" 
Chan 
Chan 
ROB 
ROB 

than 1 . 0  it 1 0 . 3  m). between m e  current and previous cross 
the need for additional cross secLlons. 

Area 
i s q  f t l  

3.15 
11.44 

4 . 5 1  
2 . 5 5  
0.96 
1.41 
1.74 
2 . 0 0  

W.P. 
l i t 1  

1 3 . 6 2  
13.97 
9.70 

1 3 . 9 2  
1.75 
1.75  
1.74 
1.73 
1.75 
1.76 
1.76 

35.61 
36.15 
36.15 

4 . 4 3  
20.32 

warning: ~ivided flow computed for this cross-section. 
warning: me energy loss was than 1 . 0  t r  1o.3  m i .  between the current and previous crons 

aecrion.  his may indicate m e  need tor additional cross sections. 

Protile #profile 2 

PO15 left Sta Right Sta F l o w  Area W.P. percent Hydr Velocliy 
( € t i  Ifti I C ~ S I  l e q  i t1 l f t l  con" D ~ ~ L ~ I ~ L I  I ~ L / ~ I  

LOB 9951.99 9965.90 6.2J 1.53 2 . 6 4  1.56 1.70 4.06 
LOB 9 9 6 5 . 9 0  9979.82 8 2 . 9 9  14.71 11.96 2 0 . 8 0  1.05 5 . 6 2  

3 LOB 9 9 7 9 . 8 2  9991.74 53.82 12.91 13.92 13.49 0.93 6.17 
Chan 9 9 9 3 . 7 4  9995.W 10.49 2 . 2 4  1 . 7 5  2.63 1.30 4.67 

5 Chan 9 9 9 5 . 4 7  9997.20 14.25 2 . 7 0  1.75 1.57 1.56 5 . 2 8  
6 Chan 9 9 9 7 . 2 0  9998.93 17.80 3.07 1.74 4.46 1.78 5 . 7 9  

Chan 9 9 9 8 . 9 3  10000.66 19.92 3 . 2 9  1.73 4.99 1.90 5 . 0 6  
m a n  10000.66 10002.39 20.d6 3 . 3 5  1.75 5.13 1.94 6.11 

9 Chan 10002.39 10004.12 15.54 2 . 8 5  1.76 3.90 1.65 5 . 4 6  
10 Chan 10004.12 10005.85 10.75 2 . 2 8  1.76 2.69 1.32 4 . 7 1  
11 ROB 10005.85 10042.00 146.75 38.51 30.76 3 6 . 7 8  1.32 3.81 

warning: me energy loss was than 1.0 rr ( 0 . 5  m i .  between the current and previous cross 
S ~ C L ~ O ~ .   his may indicate me need for addl~lanal cross sections. 

LATEPAL STRUCTURE 

RIVER: X4& 
REACH: Reach 2 RS: 0.130 

INPUT 
DeecripLion: 
l a t e r a l  structure position = l e f t  ovemank 
~istance from ~ipsrream xs = o 
Deck/Roadway Width 20 
weir coefficient 
Weir F l o w  Reference = Water Surface 
Weir Embankment Coordinates num = 67 

a ta   lev sra ~ i e v  ~ t a  =lev sta  lev sea  lev 
0 2114.7 2 . 4 4  2114.6 3 . 3 4  2114.58 12.77 2114.27 11.17 2114.2 

209.21 2111.35 214.19 Zlll.2 217.05 2111.2 2 2 3 . 1  2111.17 2 2 7  2111.1 
229.6 Z l L l l Z  229.61 2111.12 

weir creek shape i Broad Crested 

CROSS SECTION 

FDS ofcline Creek Tribemries, 
FCD 2005C024, Wcm-k Assipmenf 2 
JE Fuller/Hydmlo,~y & Ceo,iro,phology, Inr. 



RIVER: X4Ei 
REACH: Reach 2 RS: 0.113 

INPUT 
DencripLion: 
Station Elevation Data num- 36 

Bank SLa: Left Right lengths: LefL Channel Right Caeff  Contr. Expan 
9990.8210024.37 163.39 161.95 149.78 1 . ?  

CROSS SECTTON OUTPUT Profile "profile 1 

E.G. Eiev IfLl 2111.39 Element L e f t  OB Channel Right OB 
Vel Head l f t l  0.35 WL, "-Val. 0 . 0 5 0  0.011 0.050 
W.S.  Elev IFLI 2 1 1 1 . 0 4  Reach Len.  l f l l  1 6 3 . 3 9  1 6 1 . 9 1  1 4 9 . 7 8  
CrlL W.S. 1fLI 2 1 1 1 . 0 4  F l o w  area l nq  f t i  1 1 . 7 8  3 9 . 0 9  11.51 
E.G. Slope 1fL l fL)  0 .025412 area i s q  f t i  11.78 30.09 1 1 . 5 5  
0 Total i c f n i  199 .00  Flow iCf s i  3 2 . 7 0  2 2 7 . 6 7  138.63 

1 8 0 . 4 5  Top Width l t t l  25.21 33.55 , 120.64 
vel ~ o t a l  t r r i s ~  1 . 8 9  kvg. "el. i t t / a )  2 . 7 7  5 . 8 2  2.64 
Max Chl Dgth i f t l  3 Hydr. Depth l f t l  0 . 4 5  1.17 0.43 
Con". Total 1cf s I  2503 .0  Con". l c f s l  2 0 5 . 1  1 4 2 8 . 2  8 6 9 . 7  
Length Wed. 1fTi 159.78 Wetted Per. iiL1 26 .34  23 .59  120.75 
 in cn EL i t t i  zlas.70 shear i l b / s q  it1 0.71 1.85 0.68 
Alpha 1 . 4 8  Stream Power I l b l f t  s l  1.97 10 .75  1 . 8 2  
F ~ C L ~  LOSB i f t i  3 . 7 7  cum volume i a c r e ~ f r l  0.39 0 . 7 2  0.12 
c h E LOSS i f r i  o ,  cum ~n 1acree1 0.13 0 . 2 7  0 . 2 5  

varning:  he energy equation could not be balanced within the speoiiied number of iterations.   he 
program used critical depth for me warer auriace and continued on with the calcula~ions. 

warning:  he velocity head nab changed by more than 0.5 f r  10 .15  mi .  u his may indlcare the need for 
additional crose sections. 

Warning: The enerqv lose uaa qreaLer than 1 . 0  it 1 0 . 1  m l ,  between the current  and previous oross .. 
6eCLio". Thie may indicate the need for additional cross sectionn. 

warning: ~uring the standard step iterations, when me assumed water aurface waa set equal t o  critical 
de~th. the calculated warer surface came back below critical deilm. ~ h i r  indrcates that there 
is-nor a valid aubcririca~ answer. m e  program defaulted LO critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E . C .  Elev l f t l  2111 .93  Element 
"el Head l f t i  0 . 5 ,  WL,n-"al 
W . S .  Elev l f t l  
CriL W.S. i f r i  
E.O. m a n e  ifi/ft, 

Length W T ~ .  1 f t 1  
Min Ch El i f t l  
alpha 
FrCtn Lose l f t i  
c L E ~ o e e  i f r i  

Reach Len, I f t i  
n o w  area i s q  it1 
brea i aq  it1 
Flow 1CfBl 
Top Width l f t l  
iivg. "el, l£L/al  
Hydr. Depth l i t 1  
Con", i c i s 1  
Wetted per, l i t )  
Shear I l b l a q  it1 
stream power I l b l f r  o1 

~arninq:  he e n e m y  equation could not be balanced the specified nurrmer of iterations.  he 
program Gee-cririoal depth far the warer surface and continued on with the calculations. 

warning: m e  energy iaes was greater than 1.0 f t  10 .3  m l ,  between the current and grevious cross 
section. ~ n i s  may indicate the need f o r  additional cross secriono. 

warning: ~ ~ ~ i ~ g  me standard erep iterariona, when the aaeurned water surface was set e q u a l  t o  critical 
depth, the calculated warer surface came back belaw critical depm. Tnia indicates that there 
ie not a valid aubcri~icai answer. m e  program defaulted ra crikical depth. 

Profile #profile 1 

PO0 

LOB 
LOB 
LOB 
Chan 
Chii" 
m a n  
than 
Chan 
"ha" 
cnan 
ROB 
ROB 

~ i g h r  sra 
i f r i  
9970.32 
9 9 8 0 . 5 1  
9990.82 
9995.61 
10000.41 
10005.20 
10009.99 
10014.78 
10019.58 
10024.17 
10048.98 
10073.59 

area 
1sq f t l  

1.31 
6.42 
1 . 0 2  
4.82 
6 . 1 9  
6.29 
6 . 3 7  
6.17 
5.23 
4.02 

13.32 
10.19 

W.P. 
l i t 1  
5 . 7 4  

1 0 . 2 7  
1 0 . 2 4  

1 . 8 2  
1 . 7 9  
4 . 7 9  
4 . 7 9  
4,no 
4.80 
41.80 
24.63 
24.61 

I;DS of Cline Creek Tribuhrries, 
PCD 2005C024, Work As.~ignnlenlZ 
JE Puller/Hydrvlogy & Geomo,pholr~,yy, Inc. 



13 ROB 10073.59 10098.20 23.19 9.41 26.61 5 . 8 1  0 . 3 8  2.46 
1 4  ROB 10098.20 10122.81 19.81 8 . 5 6  21.61 4 . 9 6  0.35 2.31 
1 5  ROB 10122.81 10147.42 26.98 9.91 22.29 5.76 0.45 2.72 

warning: me ="ergy equation could not he balanced within the specified number of iterations. =he 
program "sea critical depth for the water surface and continued an with the ca~cu~arions. 

warning: =he velocr~y head has changed by mare rnan 0 . 5  ft 10.15 mi.  his may indicate the need for 
aaditlonal crass sections. 

warning: enerqv loas was qrea~er than 1.0 it 10.3 m). herween m e  current and oreviou~ cross .. 
section. m i s  may indicate the need far additional cross sections. 

warning; ~urlng the standard step iterations, wnen me assumed water surface was see equal to critical 
deorh, the calculated warer surface came back below cri~lcal death. =his indicates rnar there 
is not a valid subcritical answer. s he program defaulted LO critical depth. 

POS =eft S L ~  night  SLB F ~ O W  area W.P. percent xydr velocrry 
ifti ifL1 lcfsl isq it1 lit1 D n u  Deprhifrl (fils1 

LO8 9 9 5 0 . 0 8  '1970.32 9.18 3.17 6 . 0 5  2.30 0 . 5 5  2.90 
LOB 9970.32 9 9 8 0 . 5 7  4 1 . 5 5  9.69 10.27 10.41 0 . 9 5  6.29 
LOB 9 9 8 0 . 5 7  9990.82 2 5 . 8 3  7.24 10.24 5 . 4 7  0.71 3 . 5 4  

~ ~ 

i ~ h a n  10005.20 10069.94 5 5 . 0 7  1 . 9 0  4 . 7 9  11.80 1.65 5 . 9 7  
8 Chan 10009.99 10014.78 12.81 7.71 4 . 8 0  1 3 . 2 4  1.61 5 . 8 1  
9 man 10014.78 10019.58 4 2 . 4 8  6 . 7 6  4 . 8 0  10.65 1.41 6 . 2 8  
10 "ban 10019.58 10024.37 26.83 5.55 1.83 5.72 1.16 4.81 

warning: The energy equation could not be balanced "ithi" the specified number of iterations. The 
oroaram used critical denth car the water surface and continued on with m e  calcu~arions. . . 

warning8 energy loss was greater than 1.0 ft 10.3 m ~ .  between me current and previous cross 
section. This may indicate the need for additional CF058 s ~ c L ~ o ~ S .  

~ a r n ~ n g ;  ~uring the standard step iterations, wnen m e  assumed 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 subcriticmi answer. s he program defaulted t o  critical depm. 

CROSS SECTION 

RIVER: X4X 
REaCH: Reach 2 RS: 0.082 

INPUT 
Descriatlon: ~ ~ 

station ~levarion ~ a r a  num- 25 
sca elev sta  lev sra ~ i e v  s t a  ~ i e v  ata  lev 

9 9 7 8 . 7 5 5  2106.6 9486.612104.9829989.236 2104,419997,346 2102.67 10002.9 2103.11 
10009.81 2111371001375 2104.6410019.16 2105.2910021.46 2105.6510022.69 2105.89 
lOOZZ.92 210610025.96 2106.6210030.25 2106.6210030.74 2106.5610030.92 2106.57 
10031.11 2106.59 10036.9 2106.5810039.79 2106171004556 2106.691004584 2106.7 
10046.09 2106 .71100W.08  2106.7Z1004P.09 2106,731005764 2106.921005042 2107.02 
10054.89 2107.22 

Manning8s n Values nu",= 
Sra  n val sea n "a1 S L ~  n val 

9 9 7 8 . 7 6 6  , 0 5 5  9 9 8 5 . 6 1  .04510011.75 0 5  

~ a n k  s ra :  Left ~ighr =engins: 'eft cnannei ~ighr coeef con~r. ~xpan. 
9986611001375 159.01 1 6 1 . 4 9  1 6 4 . 2 3  .1 . 3  

CROSS SECTION OUTPUT Profile Uprofrle 1 

E D .  =lev (it1 2106.15 Element left 08 Channel Right OB 
"el ~ e a d  ifrl 0 . 8 5  WL. n-val. 0 . 0 5 5  0 . 0 4 5  o o i o  
W.S. Elev ifL1 2105.50 Reach Len. (ftl 154.01 161.44 154.23 
CrlL W.S. 1iLl 2105.50 Flow area iag it1 0.65 52.04 3.04 
E.D. slope (irlit~ 0.021996 ltrea isq it1 0.65 52.09 3.011 
Q Total 1cisI 399.00 Flow ICIBI 1.05 390.13 7.82 
Top Width 1fLl 36.41 TOP Width ifti 2.51 27.14 6.71 
"el ~ o ~ a l  1i~Is1 7.15 avg. "el. iirls) 1.61 7.49 2.57 
  ax ~ h l  ~ p i h  lit1 2 . 8 3  HydrDepth(fi1 0 . 2 5  1.42 0 . 4 5  
Conu. Total 1cisl 2690.3 Con". 1CfbI 7.1 2630.5 52.7 
length W L ~ .  (it) 161.51 wetted per .  ifti 2.57 27.54 6.81 
Mi" Ch El 1fil 2102.67 Shear ilblsq ftl 0.35 2.60 0.61 
Alpha 1.07 S t r e a m  Power iiblit 81 0.55 1 9 . 4 5  1.58 
~ r c ~ n  ~ o s s  ( L ~ I  3.79 cum volume (acre-fr) 0.36 0.55 0.03 
C & E Lo98 ifil 0.00 Cum Sa (acres1 0.08 0.15 0.03 

warning: =he energy equation could not be balanced within me specified number of iterations. =he 
program used critical depth for the warer surface and continued on with m e  ca~cu~ations. 

varning: m e  energy loas was greater than 1.0 it 10.3 ml, between tbe current and grevious cross 
~ ~ 

section.  his may indicate the need for addiiional croos sections. 
varning: ~uring the standard step iterations, when the assumed warer surface was set equal to critical 

denrn, the caiculated warer surface came back below critical deoib, rnis indicates that there 
is-nor a valid subcritical answer. m e  program deiaulred to crit~cax depth 

CROSS SECTION OUTCUT Qroiile tiprofile 2 

E.G. Elev lit1 2106.31 Element L e f t  08 Channel Right OB 
Vel Head (it1 0.85 Wt. n-Val. 0 . 0 5 5  O.Od5 0.050 
W.S. Elev lit) 2105.50 Reach Len. (it1 159.01 161.49 164.23 
crrt W . S .  (it1 2105.50 vlow area 1sq fri 0.65 52.09 3.04 

FDS of Cline Creek Tribsruries, 
FCD 2005C024, WvrkAssignn~ent 2 
JE I~uller/Hydmlo,qy & Ceonrorphology, I ~ L . .  



E.D. slope lft/Etl 
0 TOL.1 (FfB1 
Top Width lit1 
vel Total 1ir1s1 
 ax chi npth !it1 
Con" Total !cfsl 
Length wta, !it1 
  in ch ~1 (it) 
alp,,.? 
FrcLn Loes !it1 
C & E LOBB !fLl 

area iaq f t l  
Flow icfe,  
~ a p  ~idrh' ift~ 
nug. "el. (fils) 
~ y d r  Depth !fi~ 
corn, (cia1 
Wetted Per. !ftl 
shear Ilblsq frl 
Stream Power !lb/ft ol 
cum Volume (acre-fL1 
Cum Sh (acres) 

warning:  he energy equation could nor be balanced within me specified number of iterations. The 
program used critical depth for m e  warer surface and continued on with me ca~culationr. 

warning: The energy lass was greater than 1.0 f r  10 .3  m i .  between m e  current and previous cross 
section. ~ n i s  may indicate me need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer surface was set equal LO critical 
depth, me calculated warer surface came back below critical depth. Tnia indicates that there 
is nor a valid subcritical anawer. The program deiaulied Lo critical depth. 

LOB 
LOB 
Chan 
Chan 
Cham 
Cham 
cnan 
cnan 
Chan 
ROB 

W.P. Percent Hydr Velocity 
!€ti Conv DepLh!fLl !fLlsl 
0.96 0.02 0.10 0.74 
1.60 0 . 2 5  0 . 3 6  1.75 

warnine: w he enerov emuation could nor be balanced within the onecified number of iterations.  he -. . 
program ueed critical depth for the water surface and continned on with the calculaiiono. 

Warning: The energy lone  was greater khan 1.0 f L  10.3 mi. herween the current and previouo croee 
section. =hie may indicate the need tor additional croee eecrione. 

warning: ~urlng the standard etep iterations, when the assumed warer euriace was oer equal ra critical 
deo~h. the calculated warer aurface came back below critical denrh.  his indicates rnar there 
is-not a valid subcritlcal anawer. The program defaulted to critical depth. 

Poa 

108 
LOB 
cnan 
Chan 
Chan 
Chan 
than 
than 
than 
ROB 

W.P. percent Hydr 
!it) con" DeprhlErl 
0.96 0 . 0 2  0.10 
1.60 0 . 2 5  0 . 3 6  
3.91 1.88 0 . 9 2  

warning: ~ n e  energy equation could not be balanced within the specified number of iterations. The 
nroaram used critical death for the water surface and continued an with me calculariona. . . 

warning:  he energy loas was greater than 1.0 FL 10.3 mi. between me current and previous cross 
nection.  hie may indicate the need for additionai cross sections. 

warnin=: ~urina the standard sreo iterations, when the assumed warer surface wan set eaual to critical 
depth, the calculated water surface came back below critical depth.  his lndicares that there 
is not a valid aubcrirical anewer. The program defaulted to critical depth. 

CROSS SECTTON 

RIVER: X4A 
REACH: Reach 2 RS: 0.051 

INPUT 
"~nrrrnlinn 

Bank SLa:  Left Right LengLhm: left Channel Right Coeif ConLr. Exgan 
9984.11001843 84.81 96.14 116.22 .I 3 

CROSS SECTION OUTPUT Profile #profile 1 

E.D. Elev !fLl 2101.03 Element 
Vel Head lit1 0.85 W L , n - V a l  

F D S  <$Cline Creek Triburnrier, 
F C D  ZOMC024, Work A~,~ ip rment  2 
JE Fuller/Hydrrl,logy & Geomorphology, Inr. 



W.S. EleY IfLl 
CriL W.S. I f t i  
E.G. s lope 1i r1 i t1  
Q Total ICisI 
TOP width I ~ L I  
"el Total lEr/sl 
Max Chl Dpth l i t 1  
Con". Total Icisl  
~ength Wtd. ( i t )  
  in ch EI i i r )  
Alpha 
FICLn 11055 l i t 1  
C k E L o s s  l i t 1  

warning:  he energy equation could nor be halanced within m e  specified number ot iieratlons.   he 
program used critical deprh far the water surface and continued on with the caicuiarions. 

Warning: The energy 1066 was greater than 1.0 i L  ("3 ml. between the current and previous crass 
section.  his may indicate the need ior additional cross sections. 

warning: During the standard srep iterations, when the assumed water surface was set equal to critical 
deoth. the calcuiaLe0 wafer surface came back below critical deoth. This indicates that there . . 
is nor a va l id  subcrlrical answer. ~ n e  program deiau~ree to crLical aegtn. 

CROSS SECTION OUTPUT Profile Xproiile 2 

E D .  Elev I f t I  
Yel Head i f t l  
W . S .  Elev I f t l  
crit W S ,  I f t l  
E.G. Slope ift1FLI 
0 Total ICPSI 
TOP width i f r i  
ve l  TOL~I i f r / s i  
 ax cnl ~ p t b  i f r i  
Canv. Total icflsl 
~ e n g t h  ~ t d ,  i f r i  
 in cn ~1 i t i i  

Warning: 

Warning: 
warning: 

warning: 

warning: 

Element 
Wt. "~Val 
Reach  en. l i t 1  
n o w  ~ r e a  isq it1 
~ r e a  (sq  L ~ I  
Flow ICfsl 
~ o p  widin i f r l  
avg, "el, IfLl.1 
~ y d r  ~epth I i r i  
Con" ,cis, 

Channel Right OB 
0.045 0.050 
9 6 . 1 4  116.22 
54 .43  0 . 1 5  
54.43 0.15 

398.81 0.10 
31.33 2.70 
7.33 0.67 
1.14 0.06 

2 5 5 2 . 0  0 . 7  

=he energy equation could nor he halanced within m e  specified number of iterations. m e  
program se lec ted  the water surface that had the least amount of error between computed and 
assumed values. 
The cross section had to be extended v e r t ~ ~ a l l v  durino the critical deorh calculations. 

:tween the current and previous cross The energy loss was greater than 1.0 f L  (0 .3  ml. be 
~ection. may indicate the need for additional cross sections. 
nurim the standard s ~ e o  iterations, when the assumed water surface was set eaual to critical . 
depth, the calculated k f e r  surfacecame back below critical deprh. This lndjcates that there 
is not a valid subcritical answer. The program defaulted to critical deprh. 
The parabolic search method failed t o  converge on criLical depth. The program Will try the 
cross section s l ice lsecanc method to find critical deprh. 

POS LBIL ~ t a  ~ i o h t  sra n o w  iirea W.P. ~ercent ~ v d r  velocir~ 
l i t 1  rrll  lc is l  lsq f t l  I E T I  can" oeprhi i r l  i f t l a i  

1 LOB 4971.76 9984.10 0 . 0 6  0 . 0 9  1.45 0.02 0.06 0 . 6 8  
Chan 448410 9 9 8 8 . 5 8  8.21 2 . 6 2  4 . 5 7  2.06 0 . 5 8  3.14 
Chan 
Cham 
Cham 
Chan 
cnan 
Chan 
ROB 

warning:  he energy equation could not he balanced within m e  specified number of irerarions. m e  
oromram used crrricai deorh for the water surface and continued on with the calculations. . - 

Warning: The energy loss was greater than 1.0 it 10.3 m l ,  between the current and previous cross 
section. This may indicate m e  need for additional CIO~S sections. 

warning: ~uring the standard srep iterations, when me assumed water surface was set equal to critical 
aepm,  the c a l c u l a ~ e d  water surface came back below critical depth.  his indicates that there 
is not a va l i d  subcritical answer. s he program defaulted to critical depth. 

Profile "profile 2 

Pos Left S t a  Right SLa Flow Area W.P. Percent Hydr Velocity 
I t t i  I f t l  Icisl  lsq f t l  I f t i  can" ~ e p r h l i t l  ( f i l s )  

LOB 9971.76 9984.10 0.04 0.12 1.46 0.02 0.08 0.78 
2 Chan 9984.10 9988.58 8.49 2.69 4.57 2.13 0.60 3.15 
3 m a n  91188.58 9993.05 39.20 6 . 7 4  4 . 5 7  9 . 8 2  1.51 5 . 8 2  

Chan 9'193.05 9997.53 8 5 . 8 4  10.79 4.57 2.41 7 . 9 6  

warning:   he energy equation could nor be balanced within the speci f ied  number of iierarzons, me 
program selected m e  water suriace that bad the l ea s t  amount of error between computed and 
assumed values. 

warning:   he crass section had to be extended ver~icaiiy during the critical deprn caicu~ations. 

FDS ,fClinc Creek Tribrrfwies, 
FCD 2005C024, Work Assignn~nf 2 
J E  Fuiler/Hyrl,.olr~gy & Geomorpholr,gy, Inc. 



Warning: The energy loas wile greater Lhall 1.0 ft 10.3 ml. between t h e  current and previous cross 
section. Thi. ma" indicate the need for additional crose sectione. 

warning: nuring the standard iterations, when the assumed surface was set equal to critical 
depth, the c a ~ c u ~ a r e d  water surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. me program defaulted to critical depth. 

warning: The parabolic search method failed to converge on critics1 depth. The progran, will try the 
cross section a ~ i c e l s e c a n t  method to find oritleal depth.  

CROSS SSCTION 

R I V E R :  X4A 
RBLCH: Reach 2 RS: 0.033 

INPUT 
DeocrioLion: 

Manning's n Values "urn= 
SLa n Val SLa n V a l  SLa n Val 

9897.511 ,055 9 9 9 2 . 7 3  ,045 100Ol.8 .05 

~ a n k  ~ t a :  left Right ~engths: l e f t  channel ~ i g h t  coeff contr. Expan. 
9992.73 1 0 0 0 9 . B  0 0 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. ulev I ~ L )  
"el Xead ift) 
W.S. 61ev i f t i  
CriL W.S. l i t 1  
E.C. slope i i t l i t l  
C Total i c f s l  
Top Ridth ifL1 
"el Total 111/61 
Max Chl Dptll i f t l  
Con". Tota l  IcEsI 
~engtb ~ r d .  l i t )  
Min Ch E l  l i t 1  
alpha 
Frcrn Loss l i t 1  
c 6. E ~ o s s  i i r l  

WL. n~"al. 
Reach Len. I f t l  

warning: ~ivided flow computed for rnia  crass~aecrion. 
warning:  he energy l o r s  war greater khan 1.0 f t  10.3 ml ,  between the current  and previous cross 

section. ~ h i a  may indicate t h e  need for additional crosr nections. 
warning: ~uring the standard iterations, when the assumed suriaoe wao o e t  equal to critical 

depth, the calculated warer auriace came back below depth. ?his indica~ee that there 
ia nor a "all6 subcrirical answer. The program defaulted to oriticii1 depth. 

CROSS SECTION OUTPUT ~rofiile # p r o f i l e  2 

E.G. EleY l f t l  
"el Head i f t i  
W.S. Elev l i t 1  
crit " . S .  l f t l  
E D .  slam i i r i i r i  
a mtal i c i e i  
TOP w d r n  I ~ L I  
vel Total I f t l s l  
Max Chl Dpth i f t i  
Con". Total ICIBi 
~ e n g ~ h  Wtd. i f r i  
 in cn EI i f t i  
alphe 
~ r c c n  Loas i f t i  
C 8 E LOBS I f t i  

. . 
Flaw area i s q  it1 
nrea ,sq it) 
Flow l c f s l  
Top Width l i t 1  
avg, "el. I ~ L I s I  
~ y d r .  nepth (it1 
Con", lo i s1  
Wetted per, i f t i  
shear i l b l n q  i r i  
stream power i l b l i t  61 
cum volume i a c r e ~ i r i  
cum sil l ac rea l  

Channel 
0.045 

107.45 
41.41 
Pl.41 
281.35 
17.07 
6.79 
2.43 

ZP03.8 
17.77 
1.99 

13.54 
0.30 

warning; ~ivided flow computed for mi. crass-section. 
warning:  he energy l o o n  was than  1 . 0  it ( 0 . 3  mi.  between the current  and previoue crosn 

necrion.  hie may indicate m e  need for additional CTOSS sections. 

Profile %profile 1 

POS 

LOB 
LOB 
LOB 
LOB 
cnan 
Chan 
Cham 
Chan 
Chall 
Chan 
Chan 
ROB 
ROB 

Right Sta 
l i t 1  
9 9 3 5 . 6 0  
9 9 5 4 . 6 4  
9973.69 
9992.71 
9991.17 
9997.61 
10000.05 
10002.48 
10004.92 
10007.36 
10009.80 
10013.63 
100W.46 

area 
l sq  E L I  

3 . 3 3  
11.67 
1 9 . 7 3  
18.57 
A.53 
6 . 6 8  
8.31 
7 . 2 9  
5.81 
4 . 3 2  
2 . 8 8  
3.01 
1 . 4 6  

W.P. 
l f t l  

16.18 
19 .05  
19.05 
17.54 

2 . 5 9  
2 . 5 9  
2.55 
2 . 5 1  
2.61 
2.51 
2 . 4 9  
1 . 8 5  
1.85 

FDS of Cline Creek Tribsruries,  
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14 ROB 10017.46 10021.29 0.09 O l i  1.70 0 . 0 2  0.09 0.60 

warning: ~ivided flow computed for this cross-section. 
warning: me energy loss was greater than 1.0 it 10.3 mi. hetween m e  current and previous cross 

  his may indicate the need for additional c m s e  sections. 
warning: mring the step lterarions, =hen the assumed warer surface was s e t  equal LO critical 

depth, the calculated warer surface came back below critical depth. This lndicares that there 
Gnat a subcrirlcal answer. program defaulted to critical depth 

Profile #profile 2 

eos 

LOB 
LOB 

3 Chan 
Chan 
Chan 
Chan , cnen 

B Chan 
cnan 

10 ROB 
11 ROB 
12 ROB 

warning; ~ivided f l o w  computed for this cross-section. 
warning: The energy loss was greater than 1.0 f r  ( 0 . 3  mi. between the current and previous cross 

~ection.  his may indicate the need for adai~lonal cross sections. 

CROSS SECTION 

BIYER: X'IB 
REIICH: Reach 1 RS: 0.525 

INPUT 
narrrinr inn 

CROSS SECTION OUTPUT Profile Wprofile 1 

E D .  Elev (tCl 1190.11 Element Left 08 Channel Right OB 
vel ~ e a d  ifti 0.20 wr. n-val .  0.031 0.030 0.035 
W.S. Elev (fL1 2189.91 Reach Len. lfi1 202.64 207.47 213.27 

Crit W . S .  lfL1 2189.91 Flow Area lsq it1 21.19 20.17 6.93 
E.D. Slope IfL/fLl 0.008540 Area lsq fil 21.19 20.17 6.93 
0 Total i c f n i  139.00 Flow ICLSl 39.82 87.30 11.88 

Top Width lit1 
m y .  "el. (irlsi 
Hydr. Depth lit1 
COO", ICISI 
Wetted per. 1ft1 
Shear ilhlsq fT1 
srream power lIb/Lt 61 
cum Volume Iacre-iLl 

Warning: The energy equation could nor be balanced wlthin the specified number of iterations. The 
program "sed critical depth for the warer ruriace continued on with the caicularions. 

warning: The energy loss was greater than 1.0 f L  ( 0 . 3  rn), between the current and previous cross 
section.  hi^ may indicate the need for additional cross sections. 

~arning: nuring the standard step iterations, when m e  assumed warer surface was set equal to critical 
a*"?,, ? h e  rillrnlarcd water surface came back belo" critical eeom. Thrs indicarea that there ..=. ~~, - ~ ~ -  

is a subcri~ical answer. =he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile Uprofi 

E.C.  lev 1ir1 2190.46 
v e l  ~ e a d  iiri 0.43 
W.S. Elev ifti 2190.03 
crir W.S. lit1 2190.03 
E.G. slope iir/t~l 0.011661 
0 Total ICf61 139.00 
TOP width iiri 34 .00  
"el Total iit/s1 4.9" 
Max Chl Dpth Iftl 1.75 
COO". Total lCfS1 1287.1 
~ength wtd, ifri 207.46 
i in ch EI ifri 2188.28 
Alpha 1.14 

FDS ofcline Cwek Tributuries, 

Element 
wr. n-va l .  
Reach Len. lfL1 
FlOW Area (so ti1 

Channel 
0 . 0 3 0  

area isq fLi 
Flow 1CfsI 
TOP Width (fri 
avg. "el. (fr/sl 
xydr Depth iftl 

Wetted per, ifti 
Shear ( ~ b / s q  f ~ i  
srream power iib/tt 

FCD i00.7~024, Work Assiynment 2 
JE F u l l e r / H y d ~ ~ ~ l , ~ ~ y  & G~eo?,ro,pholu~y. 



FrcLn Laen i f t i  2.39 Cum Volume ( a c r e - f L I  0 . 1 3  1.79 0 .13  
c h E ~ a a s  ! i t ]  0 . 0 0  cum SA iacreaj 0.29 1 . 6 8  0 . 2 7  

warning:   he energy equation could nor be balanced within the specified number of iterations. 
program used critical depth for the warer surface and continued an with the calculatzons. 

warning: ?he energy laso waa greater than 1 . 0  it 10.3 m ) ,  beiween m e  current and previous croas 
recrion.  his may indicate the need for additional croas sections. 

warning: ~vring the standard step iterations, when the assumed warer surface was set equal LO critical 
depth, the calculated water surface came back below critical depth. Tnia indioares that there 
iS not a valid subcritical answer. The program detaulked Lo critical depth. 

Profile #profile 1 

eos 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Cham 
Chan 
Cham 
Chan 
Chan 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified nuinber of iterations. m e  
program used critical depth for the water surface and continued on w i t 1 1  the calculations. 

warning: Tile energy loss was greater than 1 . 0  f L  iO.3 m i ,  betweell the current and previous crosn 
section. ~ h r s  ,nay indicate m e  need $or additional cross aecrions. 

warning: ~uring the standard step iterations, when the assumed water surface was s e t  equal to critical 
depth, the calculated water surface came back below CrrLical aepLII. Thia indicate8 that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

Prof i le  #prof i le  2 

velocity 
i f r l s l  
2.03 
2.11 
1.76 
1.44 
2 . 5 6  
4 . 3 3  
5.54 
4 . 9 8  
4 . 0 2  
3.20 
2 . 9 4  
1.98 
i l l  
0.26 

POS =eft sra ~ i g i l r  sra PIOW area W.P. percent ~ y d r  veiociry 
! i t 1  ! i t 1  !cEs) i o q  i t 1  l i t 1  Conv DepLhifLI 1 i L I s i  

LOB 9973.31 9 9 9 0 . 2 6  4 . 9 8  2.36 7.60 3 . 5 8  0 . 3 3  2.10 
2 Chan 9 9 9 0 . 2 5  99'13 .37  6.51 1.85 3.16 4 . 6 8  0.60 3 . 5 2  
3 Cham 9 9 9 3 . 3 7  9995.47 20.06 3.61 3.16 I h . 4 3  1.17 1.12 

Cham 9 9 9 5 . 4 7  9 9 9 9 . 5 8  35.04 5 . 0 5  3.14 2 5 . 2 1  1 . 6 3  6 . 9 2  
5 Chan g 9 9 9 . 5 8  10002.58 27.35 8.36 3.13 19.67 1 . 4 0  6.28 
6 m a n  10002.68 10005.79 16.82 3.25 3.13 12.10 1.05 1.17 
7 Chan 10005.79 10008.89 10.25 2.41 3.11 7 . 3 8  0.78 4 . 2 5  
8 Chan 10008.89 10012.00 8 . 5 1  2.17 3.11 6.16 0.70 1.96 

ROB 10012.00 10023.10 9.43 1 . 0 5  5.57 6 . 1 8  0.61 3 . 0 8  

warning:   he energy equation could not be balanced w i t t i i n  the saecified number ai iterarionn. ~ h c  
~ ~ 

program oeed critical depth for rile warer aurface and continued on w i t h  the calcularrons. 
Warning: The energy loss was greater t h a n  1.0 ft 10.3 m l ,  between the current and prevlous cross 

secLion. This may indicate the need for additional cross sections. 
Warning: During t i le  standard step iterations, when the assumed warer surface was set equal Lo critical 

depth, the calculated water aurface came back below critical depth. ~ h i a  indicatee that there 
io not a valid subcritical answer. The program defaulted La critical depth. 

CROSS SECTION 

RIVER: X4B 
REACH: Reach 1 RS: 0 . 4 8 6  

INPUT 
liesoriotio,, 
station Elevation D a t a  "urn= 20 

s t a  Elev sta  lev S L ~   lev s t a   lev ~ t a   lev 
9 9 1 0 . 5 2 7  2 1 8 4 1 8 9 9 4 3 4 0 7  2183814970.427 2183,179982,177 2 1 8 2 . 9 9 9 8 4 6 3 7  2183.01 
9981.597 2181,069986,917 2183,099988897 2183.04 9994,162182,2189996,477 Zl8l.V 
9 9 9 9 . 7 0 7  2181.4610010.15 2182.2310011187 2181.2810011.31 2182.2910021.32 2182.51 

Bank Sra: Left ~ight lengths: L ~ £ L  channel Right coeif conrr. ~ x p a n  
9994,161001087 163.18 171.76 182.25 .1 . I  

CROSS SECTION OUTPUT Profile Hp'oiile 1 

E.C. Elev ! f L l  
V e l  Head ! f L l  
W . S .   lev i f r i  
CriL W.S. i t t i  
E.O. Slope i t k l f t l  
Q T o t a l  i c f a i  
TOP Width ( i t 1  
v e l  Tota l  i i r l s i  
*ax chi Dprh , i t )  

FDS @Cline Creek 7'ribrrtrrrics. 
FCD 2005C024, Work Asslgnarerrr 2 
JE Fuller/Hydrology & Geu,worphology, Inc. 



Conv Total i c f s l  1302.5 Con". ( c i s 1  4 2 . 9  lOZl.0 218.6 
~engrh W T ~ .  i f r i  112.25 wetted per, l i t )  11.58 16.80 28.86 
 in ch ~1 I ~ L I  2 1 8 1 . 4 6  shear 1 m l s q  i t i  0.13 0 . 8 0  0.27 

Alpha 1.43 Stream Power l l b l i t  s i  0 .28 4.61 0 . 6 3  
FrCLn Lo89 i f i l  1.83 Cum Volume (acre - fLl  0 .50 1.11 0 .67  
C i E LOSS IfLi 0 . 0 2  Cum Sii (ac res1  1 .56  1 . 5 8  1 . 9 3  

marnino: m e  e n e r ~ v  eouarion could not be balanced ~itnin ine saeciiied number of iterations. m e  .. . 
program used critical depth for the water surface and con~inued on with the calculations. 

warning: Divided flow campured for this cross-section. 
w;.mino. The pnprav ,"*a was oreater than 1.0 it 10.3 mi ,  between the current and orevious =lo66 .->, - ~ - -  ~ ~ - - ~  ~~ ~ 

section.  his may indicate m e  need for additional cross aeckions. 
warning: mring the standard step iterations, when me assumed warer surface was s e t  equal to critical 

depth, khe w r e r  surface came back below critical depth.   his indicates that there 
is not a valid subcriilcal answer. program deiaulied to critical depm. 

E.G. Elev i f t i  
vel  ~ e a d  l f r i  
W.S. Elev l i t 1  
crit W.S. l i t 1  
E.C. slope I i t f E t i  
a T D L ~ I  ( c i s i  
TOP Width i f t l  
vel Total i f t f i j )  
Max Chl Dpih l i t 1  
con". Total ( c i s l  
Length W L d  (€TI 
Mi" Ch E l  i f t l  

2183.47 Element 
W t .  "-Val. 
 each =en. (it1 

Warning: The energy equation could nor be balanced withrn the specified number of ireraLionB. The 
program used critical depth for The water surface and continued on with the calculaLlons. 

warning: The energy 1066 W.S greater than 1 . 0  it 10.3 m1. between the current and prevrous crass 
section. This may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when m e  assumed warer surface was s e t  equal to critical 
death. the calcvlated water surface came back below critical deuth. =his rndicaees that  there 
isLnoL a ~aiia subcrlrlcal answer. m e  program defaulted to critical aepm. 

PO6 

LOB 
Chan 
Chan 
than 
cnan 
Chan 
Chan 
Chan 
ROB 
ROB 

warning: me energy equation could nor he halanced ~itnin the specified number of iterations. m e  
program used critical depth for the warer surface and continued on with the calculations. 

warnmg: ~ivided flow computed for this cross-section. 
warnine: The enerqv lass was qrearer than 1 . 0  it 10.3 m1. between the  current  and previous cross .. 

section. mis may indicate the need i o r  addikional cross sections. 
Warning: During the standard step iterations, "hen the assumed warer surface was set equal Lo critical 

death, the calculated water surface came back below depth. ~ h l s  indicates that there 
is'nor a valid subcritical answer. s he program defaulted to c r l i l c a l  depth 

PO9 

LOB 
Chan 
Chan 
cnan 
"ha" 
"ha" 
Chan 
cnan 
ROB 

Left sta 
i f t l  
9 9 1 7 . 4 3  
9994.16 
9996.55 
9 9 9 8 . 9 4  
10001.32 
10002.71 
10005.10 
10008.48 
10010.87 

W.P. 
l i t )  
1.19 
2.41 
2.41 
2 . 4 0  
2 . 3 9  
2.39 
2 . 3 9  
2.39 
11.63 

warning:  he energy equation caul6 not be balanced within the specified number of iterations.  he 
program used critical depth far the warer surface and continued on with the calculations. 

xmmina: m e  enerclv loss was arearer than 1 . 0  it 10 .3  ml ,  between the current and oreviaus cross 
~ ~ ~ .. 

section.  his may indicate m e  need for additional cross sections. 
warning: Durinq the standard sreD irerarions. when the assume* warer surface was set eqval to critical 

depth; the calculated wirer eurface came back below critical depth. Tnrs indicates that there 
i9 not a valid SubcriLical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: V4B 

FDS of Cline Creek Tribul'rries. 



REACH: Reach 1 RS: 0.453 

INPUT 
aeecriprion: 
Station Elevation Data num- 30 

sra  lev sra E I ~ V  S L ~  E I ~ V  Sra Sra =lev  
9 9 1 4 . 1 2 8  2179.099932.368 2178.629934.208 2178.539936.668 2178.529937758 2178.48 
9939738 2178,449941,818 2178.429947.028 2178,519948,518 2178.539949.718 2178.65 
9910898 2 1 7 8 5 4 9 9 5 2 . 1 1 8  2178.549467.008 2177,939968,688 2177.819978138 2177.54 
9 9 8 9 . 1 9 8  2177.07 9 9 8 9 . 2  2177.07 449121766599398.178 2176,19999,438 2175.96 
10001.95 2176.16 10013.52176.51110013.91 2176.531001907 2176.710025.69 2176.99 
10029.72 2177.1810012.85 2177.4210015.A4 2177.431004273 2177.710104.08 2179.69 

ManninglS n Values "urn= I 
sta n Val sta n Val SLil  n Val 

9914.128 , 0 3 8  9993 .03 10013.5 ,035 

CROSS SECTION OUTPUT Profile iipzofile 1 

E.G.  lev itti 2177.69 ~lernenr =eft OB channel night 08 
"el ~ e a d  ifti 0 . 2 5  ~ r ,  n-val .  0.018 0.030 0.035 
W.S. Elev lfL1 2177.33 Reach Len. (ft) 174.74 189.69 2 0 5 . 4 4  
crit W . S .  ifti 2177.33 PIOW area ieq fr) 2.59 22.11 8 . 4 2  
E.G. slope iftlftl 0.009792 iirea isq f r )  2.59 22.11 8 . 4 2  
0 Total (cfnl 139.00 Flow iCfSI 4.07 113.81 21.12 
Top Width lfi) 
"el Total ifrlsl 
  ax cb1 ~ o ~ h  i ir i  
con". Total  icisl 
Length Wrd. lit) 
 in cn EI iirr 
u p n a  
PlCL" Loas ifti 

48.70 TOP Width iftl 
4.20 livg.ve~. iirlo] 
1.37 ~ y d r .  Depth iir) 

1404.7 COnY, icfsl 
191.49 Wetted Per, ifL1 

2175.95 Shear ilblaq it1 
1.2.i stream Power iIb/iL sl 
2.11 cum volume iacre~iri 

C & E LDES iiLi 0.01 Cum SA [acres] 1.52 1.51 1 . 8 4  

: . a "  '1 :I,' . b , . I /  l,'.., . . . . r I -  L I.. . . . I  .:,I I . .  

:r:2.'$' ,-". .',,,, '.. .I , r . r.... .re.. .,,.'. . I - :1 .L ..:1c 
< . L .  I I I . ,  ".. , 4" . I ,  .,, t 1. I . . t  > ,, . L !  "! . # ,  : .. 

aeo~ion. ~ h i a  may indicate the need tor additional cross sections. 
Warning: During the standard step iterariona, wben the aaeumed warer surface was ne t  equal to critioal 

depth, tne calculated warer suriace came back below crirlcal depth.  his indicates inat enere 
is not a valid rubcritical answer. r he program defaulted to critical depth. 

CROSS SECTION OUTPUT Proirle #profile 2 

E.C. ~ i e v  (it] 2177.88 ~lement left on channel ~ i g n i  OB 
"el ~ e a d  (tr) 0.50 w r . n - v d l .  0.038 0.010 
W.S.  lev lit1 2177.38 Reach Len, ifti 174.79 189.69 205.44 
C Z i t  K.8. lftl 2177.38 Flow Area inq it1 2.54 23.07 
E.G. slope iirliri 0.012258 ~ r e a  isq it) 2.54 2 3 . 0 1  
Q Total icftii 139.00 Flow icfsi 6.02 132.98 
TOD Wldth I ~ L I  26.50 TOO width ifri 6.00 20.50 
vei Total iic/ri 
Max Chl DpLh IFLi 
Can". Total i c i s i  . . 
Length Wrd. iiti 
i in cn xi irti 

warnins; w he enerilv emation could not  be balanced within me saecified number of iterations. m e  -. . 
program used critical depth for the varer aurtace and continued an with the calcuiariane. 

warning:   he energy lona was greater than 1.0 f r  10.3 m ) ,  between me current and previous arose 
section.  his may indicate the need for additional croas aectiona. 

warning: ~uring m e  standard step iterations, when the assumed water auriace was aet  equal LO critical 
depth, the calculated warer suriace came back below critical depm. This indicates that there 
is nor a valid subcritical answer.  he program defaulted to critical depm. 

PO6 

LOB 
Cham 
Chan 
enan 
Chan 
Chan 

Flow Area 
icrni isq tc) 
4 . 0 7  2.59 

10.38 2.44 
17.76 3.36 

W.P. Percent Hydr Velocity 
irti con" ~epthifti i i ~ ~ n i  

10.01 2 . 9 1  0.26 1.57 
2 . 9 5  7 .47  0.81 1.26 
2.95 12.77 1.15 5 . 2 8  

cham 10007.64 10010.57 14.18 2.93 2.93 10.20 1.00 4.84 
8 Cham 10010.57 10013.50 11.41 2.58 2.93 8 . 2 1  0.88 4.44 
4 ROB 100l3.50 10031.62 21.12 8.42 18.14 15.19 0.46 2.51 

warning: 

warning: 

warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water suriace and continued on with Lne calculations. 
  he energy loss was greater than 1.0 fi 10.3 m1. between the current and previous croaa 
section.  his may indicate the need for additional cross sectionr. 
During the BLandard step iLeraLiona, when the assumed water suriace was see equal Lo critical 
depth, the oalcula~ed water nurface oame back below critical depth. ~ h i o  indicates that there 
in not a valid nubcri~ical annwer.  he program defaulted to critical depth. 

FDS ol'Cline Creek Triburnrie.?. 
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program used critical depth for the water surface and continued on wit11 the calcu~etiono. 
warning:  he energy loss wan greater man 1.0 rr ( 0 . 3  m i .  between the current and previolis cross 

section.  his may indicate the need for additional cross sections. 
warning: ~uring the niandard step iterations, when the assumed water ourface was set equal  to critical 

depth. the calculated water surface came back below critical depth.  his indicates that there 
is nor a valid onbcritical answer. program defaulted to critical depth. 

Profile uplofile 1 

LOB 
Chan 
Chan 

W.P. 
I f L i  
3 . 7 2  
3 . 0 8  
1.06 
3.06 
3.06 
1 . 0 5  
3 . 0 6  
3 . 0 6  
12.43 

warning: The energy equat ion  could not be halanced within the specified number ot iterations. Tim 
program used critical depth for the water surface ana continued on with m e  calculations. 

warning:  he energy loss was greater t h a n  1 . 0  ft ( 0 . 3  m i .  between the current and previous croan 
necrion. This may indicate m e  need for additional cross aecriona. 

warning: ~uring the standard step iterations, when the assumed water ourface was net equal to critical 
deoth. the calculated warer surface came back below critical m o r n  ~ n i a  indicates rnar there . . 
is not a valid subcritical answer. m e  program defaulted to critical depth 

Profile #profile 2 

POB ~ e f r  s t a  ~iqht sra  n o w  ~ r e a  W.P. ~ercent ~ v d r  velocity 
i f t i  I ~ F I  i c f s )  i sq  i t )  i f t i  conv oeptn t i t i  ~ f t / s i  

LOB 4487.59 9991.57 5 . 6 2  1.81 3 . 7 3  4.04 0.53 3.04 
2 Chan VV93.57 9996.63 18.99 3 . 2 5  3.08 13.66 1.07 1 . 8 2  

enan 
cnan 
Chan 
Cilan 
Chan 
m a n  

warning;  he energy equation could nor be balanced within the npecified number of iterariano. =he 
program used cririoal d e g ~ h  for tile w a t e r  surfilce and oontinued on with the calculations. 

warning: m e  energy loss was greater than 1.0 r c  ( 0 . 3  m i .  between the current and previous crosa 
section.  his may indicate the need for additional croile sections. 

warning: nuring the standard step iteratione, wnen ~ n e  assumed warer surface wae set equal to critical 
denth, the calculated water nurface came back below critical deoth. ~iiie indicates that there . . 
is a v a ~ r d  nllbcilrloa~ answer. TIE progran~ defaulted LO critical depth 

CROSS SECTTON 

RIVER: X48 
REACH: Reacll 1 RS: 0.390 

TNPTIT 

SLa Elev SLa Elev SLa Eiev Sta Eiev Sta Elev 
9 8 7 4 . 2 4 2  2172,189884,552 2171,979891,032 2 1 7 1 . 8 6 9 8 9 8 . 9 9 2  2171,764902,052 2171.7 
9 9 2 0 . 1 5 2  Zlil.069921.632 2170994921972 2 1 7 0 9 8 9 9 2 3 5 8 2  2170499925912 2171 

~ e n k  sea:  L e f t  R i g h i t  ~engths: Left channel night coeii canrr. ~xpan. 
9991.2110006.52 158.71 164.57 174.78 1 I 

CROSS SECTION OUTPUT Profile Uproiile 1 

E D .  nlev i f r ,  2~71.61 ~lernent . . 
"el Head I f e l  
W.S. Elev i f t i  
crit K.S. ifti 
E.D. Slope I f L / t L l  
Q Total i c f n l  
Top Width I f t i  
"el Total l f k / n i  
 ax chi m r n  i f r i  

IYL.  "~V.31. 
Reach Len, I E t l  
* low nrea i s q  it1 
Area lsq  i t 1  
Flow l c i s l  
Top Width ( i t 1  
aug. "el, l f t / s l  
Hydr. Depth (%I  
Con", i c i s i  
wetred per. 1 ~ ~ 1  
Shear l I b / e q  f t i  
stream power i W f t  s i  
cum Volume (acre - fL1  
Cum SA iacres i  

I;DS of Clittc Cwck ?i.ibufarie.s, 
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warnin-; w he enerav eaua~ion could nor be halanced within me saecified number of iterations.  he . . , . . : r .  . < . . : , . I ,  .,.I 8 .  , <I. .I.= .*I.. 'a:,., 
..<.,.: : ',' - .-.1:,3,?< <a, : ., .; ., . .,\"? :. ? , ,, , ,  .-..,,,-. ,.,.-, .,. - : '~ . . .  . b e ,  - r a r c  r I . .  1 I',, " . . , I . .  , . : .  : . . , , . I .  ,.., : . . -  - 8 

warning:  he energy loss was greater inan 1.0 ft (0.3 mi. between me current and previous cross 
section.  his may indicate me need tor additional crose sections. 

Warning: During the standard srep iterations, when the assumed warer surface was set equal to critical 
depm, the calculated warer surface came back belaw critical depth. ~ h r s  indicates that there 
ie nor a valid suhcrikical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Protile #profile 2 

E.C. Elev ( i t )  
"el Head i f t l  
W . S .  Elev i i r l  
crit W.S. ( i t 1  
E.D. Slope I f t I fLl  
O Total i c f s l  
Top Width (it1 
vel Total ( f t l s i  
*ax CDI Dotn 1f t i  

2172.23 Element Left OB Channel Rloht 08 

Canv Total (ctlsl 1535.9 Con". 1cfr;l 2 7 4 . 4  1 2 2 8 . 3  3 3 . 1  
~engrn wtd. ( t t i  164.15 wetted per. ( f t i  1 4 . 9 2  12.72 2 . 3 0  
~ l n  ~h ~l i f t i  2169.55 Shear i l h l s q  f t i  0 . 2 8  0 . 7 6  0 . 2 4  
upha 1.21 stream power i l h / f i  s i  0.85 4 . 4 7  0.67 
FrCrn L O E ~  i f t i  1.69 cum volume ( a c r e - f t i  0.09 1 . 4 4  0.09 
C h 6 LOBE i f t l  0 . 0 2  Cum Sa (acres1 0.19 1.36 0 . 2 1  

warning: T ~ S  energy equation could nor be balanced within tne specified number of irerarioni. m e  
program used critical depth for me warer surface and continued on with m e  calcularioni. 

Warning: The energy loss was greater than 1.0 it 10.3 mi, between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the israndard step rterarions. when the assumed water surface was sei equal to critical 
death. the calculated warer surface came back helow critical deorh. =his indicates that there . . 
is nor a valid subcritical answer. m e  program defaulted to critical depm. 

warning: =he parabolic aearch method failed to converge on critical depth, m e  program will try the 
cross section s l i c e l r e c a n t  method to find critical depth. 

LOB 
LOB 
LOB 

Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

warning: m e  energy equation could not be balanced within the specifled number of iterations, m e  
program used critical depth Lor the warer surface and ConLinued an with the calculations. 

warnino: The convevance ratio iuosLream convevance divided b" downsLream canvevance, is less than . . . . 
0.7 or greater than 1.4.  his may indicate the need for additional crass sections. 

~arninq:  he enerqy lass was q r e a ~ e i  than 1 . 0  it ( 0 . 3  m ) ,  between the current and previous cross -~ 
section. Tnis may indicate the need far additional cross secirons 

warning: ~uring the standard step iterations, when the assumed water surface was set  equal ro critical 
death. the calculated water surface came back below critical deorh. This indicates that there 
is-nor a valid subcritical answer. ~ n e  program aeiaultee to critical depth. 

Profile #profile 2 

cnan 
cnan 
m a n  
cnan 
Chan 
ROB 

warning:   he energy equation could not be balanced within the specified nvmber of iterations. =he 
program used critical degth for the warer surface and continued on with the calculations. 

warning: The energy loss was greater than l.0 ft ( 0 . 3  mi. between the current and previous cross 
section. Tnia may indicate the need for additional craas sections. 

warning: nuring the standard srep iterations, when the assumed warer surface was set equal to criiical 
depm, m e  calculated warer surface came hack below critical depth.  his indicates that there 
ia nor a valid subcritical answer. s he program defaulted to critical depth. 

Warnmy: The parabolic search method failed to converge on critical depth. The program will try the 
craas section s l i c e l s e c a n r  method to find critical depth. 

CROSS SECTION 

PUS of Cline Creek Tributaries. 



RIVER: X48 
REIICH: Reach 1 RS: 0 . 3 5 9  

INPUT 

nu",= 3 5  
Elev SLa 
21709901.071 

2158,669922,714 
2 1 5 7 . 3 7 9 9 7 5 . 7 8 4  

Elev SLa 
2169,049915,834 
2158.669936.084 
2 1 6 7 . 9 6 9 9 8 2 . 8 6 4  
2166.7210004.83 
2167.8810007.14 
2168.9810084.95 
2169.7910130.81 

Manning's n values nu,"= 3 
Sra n val ~ t a  n val sra n val 

9 8 8 5 , 0 6 4  ,035 9 9 8 5 . 7 3  .OP10006.69 .03 

CROSS SECTION OUTPUT Profile #profile 1 

E.D. 61eY iiL1 2158.37 Element left 08 Channel Right OB 
"el ~ e a d  i f r l  0 . 2 5  w t . n - v a l .  0.035 0.040 0.030 
W.S.  lev i f t )  2168 .11  Reach Len. i f t i  242.10 233.19 2 1 8 . 9 0  
Crit W . S .  l f t )  2168.11 Flow Ellea IBq fL1 11.19 2 1 . 0 1  3 .23  
E.G. Slope I f t l f t l  0.011632 Area Isq f i i  11.19 2 1 . 0 1  3 . 2 3  
u mral i c t s l  139.00 slow 1cf.i 35.57 '17.25 6.18 
~ o p  Widrii i i r l  7 6 . 8 0  TOP width I F L I  3 6 . 9 6  2 0 . 9 5  1 8 . ~ 8  
vel  oral i i r l s l  3 . 7 1  iivg. "el. i i ~ l s i  2.70 4.63 1.91 
wax chi ~ p t h  i f r l  1.56 ~ydr. ~ e p ~ h  l f t i  0.15 1.00 0.17 
Con" Total i c f s l  1111.8 Con". i c f s i  2 8 4 . 5  777.8 4 9 . 4  
Length Wrd. i i r l  231.03 wetted ~ e r .  l i t 1  37.04 21.12 18 .88  
Min Ch El (it1 2 1 6 6 . 5 5  Shear I l b l s q  fLi 0.15 0.97 0.17 
alpha 2 Stream Power I I b l i t  nl 0.94 4 .49  0.32 
FlCtn LOSS lfL1 3 . 5 9  Cam Volume (ac re - fL1  0 . 3 4  1.11 0 . 5 8  
c e B LOSS ~ t r i  0 . 0 3  cum sa (ac ren i  1.12 1.30 1.70 

warning:  he energy equarlan could nor be balanced within the specified number of iteriltions. The 
program selected t h e  warer surface that had the least amounL of error betweell computed and 
aaeumed values. 

warning: ~ivided f l a w  computed for this cross-section. 
warning: energy loss was greater than 1.0 rr 1 0 . x  mi.  between the current  and previous crose 

aect ion.  ~ h i a  may indicate the need for additional cross recrions. 
warning: ~uring the standard arep iterations, when the assumed water surtace was set equal to critical 

depth, the calculated warer surface came back below critical depth. ~ h i n  indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.D.  lev i f r i  
"el Xead ! f t i  
W.S. Elev l f t i  
CriL " S .  l f t ,  
E.C. slope ( f t i f r l  
U Total l c f e l  
Top Width l f t l  
"el Total i f L l s i  
Max Chl DpLh l i t 1  
Con". Total l c f s i  
Length WLd. ( E L I  
Min Ch E l  lfLi 

Element 
WL. n-Val. 
=each  en, i f t i  
n o w  area i sq  i t )  
~ r e a  i sq  i t )  
Flaw l o i s ,  
~ o p  width i f t i  
iivg. "el, i f r l s )  
~ y d r .  Depth I ~ L I  
Con", < c i s 1  
Wetted P e r ,  (it1 
shear i l b l a q  f r l  
Stream Power ! lb/fL a)  
cum Volume iacre-FLi 
cum Sh ( a c r e s )  

Channel Right 08 
0 . 0 4 0  0 . 0 3 0  

231.19 2 1 8 . 9 0  
27.19 0.17 
27.19 0.17 
137.64 0.34 

20.96 0.31 
1.06 1.97 
2 . 3 0  0 . 5 5  

1195.1 2 . 9  
21.12 0 . 8 4  
1.07 0.17 
1 . 4 0  0.31 
1.35 0.09 
1.30 0.20 

warning: m e  energy loes was greater than  1.0 ft 1 0 . 3  mi. between the current and previous cross 
nec~ion.   his may indicate the  need for additional croes sec~ione. 

Protile "profile 1 

POS 

LOB 
LOB 
m a n  
Chan 
Chan 
Cham 
enan 
Chan 
Chan 
ROB 

Warning; The energy equation could not be  balanced within the specified number of iterationo. The 
program selected the warer surface inar had the l e a a t  amount of error between computed and 
assumed va1uee. 

Warning: Divided f law compuLed f o r  this crass-section. 
warning:  he energy loee wae greater than 1.0 ft ( 0 . 3  mi. between me current  and previoum cross 

section.  his "lay indicate the need for additional cross sectione. 
warning: ~uring the arandard #rep iteratione, when the assumed water s u r f a c e  wan net equal eo critical 

PDS ,>fCCli,ze Creek Tribrrfnrie,~, 
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depth, the calculated water surface came back below critical depth. This indicares Lhar there 
is noL a valid subcritical answer. The program defaulted Lo critical depth. 

Profile #profile 2 

POS 

LOB 
cnan 
cnan 
Chan 
Chan 
Cham 
m a n  
Cham 
ROB 

W.P. 
l i t !  
1 . 2 7  
3 . 0 3  
3 . 0 3  
3 . 0 0  
3 0 l  
3.02 
3.02 
3.02 
0 . 8 4  

warning: ~ n e  energy 106s was greater than 1 . 0  it 1 0 . 3  m). between the current and previous crosls 
s e ~ t m n .  ~ h l s  may inaicare the need for additional cross se~~ions. 

CROSS SECTION 

RIVER: X48 
REaCH: Reach I RS: 0.315 

INPUT 

~ a n k  sra: =err Right ~engths: left channel night coeff conrr. ~ x p a n  
9 9 8 8 . 8 8  10020 169.91 177.4 189.11 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.D.  lev ( i t ]  
vel ~ e a d  1 f r 1  
W.S. Elev l i t 1  
crir W . S .  l i t )  
E.G. 810pe l f t / f r l  
o Torel i c f s l  
Top width (it) 
vel T O L ~ I  ire/s! 
wax C ~ I  Dprn i f t ]  
Conv. Total l c f s !  
Length W L d  l f t !  
Min Ch E l  I f t i  
Alpha 
FlCLn LOBS l f t 1  

2164.66 Element - - ~ ~  ~~ ~ ~ 

0.16 WL. n ~ V a l .  
2164.49  each   en. l i t ]  
2164.49 P l o w  area l s q  i t 1  

0.014930 Area l s q  it! 
139.00 P l o w  (c i s1  
147.58 Top Width l i t 1  
2.96 ~ v g  vex. ( i t l a )  
0.81 H V d r  DeDLh i f t i  . . .  

1137.6 Con"  l c f s l  
1 7 8 . 3 9  Wetted per .  (it) 

2153.68 Shear l l b / s q  it) 
1.19 Stream Power I l b l f t  s l  
2 . 5 5  Cum Volume l ac re - f t !  

Left OB Channel RicihL OB 

warning: The energy equation could not be balanced "ithi" me specified number of ireratians. The 
program used critical depth for the water suriace and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 EL 10.3 mi,  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water Surface was set equal to critical 
death, the calculated water suriace came back below critical dear*. Tnij indicates rnar there 
is'no, a valid subcritical answer. The program defavlred t o  crl~ical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D.  lev lie! 2161.05 ~lemenz ~ e i ~  OB channel ~ i g h ~  OB 
"el Head l i t 1  0.39 WL. n~Val. 0.035 0 . 0 3 5  
W . S .  =lev ~ f r j  216$.67 ~ e a c n  =en. (it1 169.91 177.40 189.15 
criz W.S. l f i !  2164 .67  n o w  area i s q  it1 3 . 0 8  25.11 
E.G. slope ( i r / i r )  0.019647 ~ r e a  ( s q  f r )  3.08 25.11 
0 Total I c t s l  139 .00  B l o w  l c f s i  11.12 1 2 7 . 6 8  
TOD width I ~ L )  37.00 TOO width I ~ L I  5 . 8 8  31.12 
vei ~otai i r i / s ~  4 . 9 3  A+. "el, i f r / s ~  1 . 6 8  5.09 
Max Chl DpLh lfL1 0 . 9 9  Hydr. Depth l i t 1  0.52 0.81 
Conv. Total ( c i s 1  9 9 1 . 7  Conv. ( c i s 1  80.8 910.9 
Length WLd. l i t 1  1 7 7 . 3 7  Wetted Per. l i t 1  6 . 3 3  3 1 . 7 9  
Min Ch El IfL! 2163 .68  Shear I I b l s q  it! 0 . 6 0  0 . 9 7  
i?lpha 1.02 stream power i l b / i i  s! 2 .19  4 . 9 3  
~ r c r n  ~ o s s  ( ~ L I  3 . 7 6  cum volume ( a c r e ~ i r j  0.05 1.21 0.09 
C h E LO9s (fL1 0.02 Cum SA l i c r e s l  0 .15  1 . 1 6  0 .20  

warning: =he energy equation could not be balanced within me specified number ai iterations. =he 
program selected the water surface that had the least amount of error between cornpuked and 
aesumea values. 

warning: The energy 1066 Was greater than 1.0 fr  10.3 ",I .  between the current and previove cross 
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section. mi. may indicate m e  need for additional croee sections. 
Warning: During the standard step iterations, when the aasurned water surfaoe was B e t  equal to or i t i c i l l  

death. the calculated warer ourface came back below critical denth. =hie indicatee that there 
isnot a valid subcritical answer. The program defaulted to crltical depth. 

Po0 

LOB 
LO8 
LO8 
108 
LOB 
Chan 
"ha" 
Chan 
Chan 
chan 
Chan 
Chan 
ROB 
ROB 
ROB 

Right Stil 
( E L I  
9907.64 
9 9 2 7 . 9 5  
9 9 4 8 . 2 6  
9 9 6 8 . 5 7  
9 9 8 0 . 8 8  
9993.33 
9997.77 
10002.22 
10006.66 
10011.11 
10015.55 
1aozo.oo 
10029.77 
10039.53 
10049.30 

Area 
( F q  ELI 

0.80 
2.01 
6 . 5 6  
6.63 
1.42 
2.14 
2.67 
3.19 
3.48 
3.11 
2.73 
2 . 3 4  
3.97 
1 . 7 8  
0.19 

W.P. 
( f t i  

11 .88  
2 0 . 3 1  
20.31 
20.31 
20.11 

4 . 4 5  
4 . 4 5  
1 . 4 5  
4 . 4 5  
4 . 1 5  
1 . 4 5  
4 . 4 5  
3 . 7 7  
9 . 7 7  
3 . 8 2  

warning;  he energy equation could not be balanced within the specified number of iterations. m e  
oromram used critical dentn for me warer surface and continued on with me calculations. 

warning: Tne-energy loss was grealer than 1.0 tt (0.3 r n ~ ,  between me current and previous cross 
6e~Lion. This may indicate the need for additional croaa aecriona. 

warning: ~ u r r n g  the nrandard step iterations, when the assumed water surface was set e q u a l  to critical 
depth, the calculated warer surface came back belaw critical depth. ~ n i e  indicate that there 
is nor a valid subcritical anawer. The program deiaulfed to critical depth. 

Profile #profile 2 

POB =eft ~ r a  ~iahr ~ r a  m o w  area M.P. percent ~ v d r  

LOB 
than 
Chan 
Chan 
"ha" 
Chan 
Chan 
Chan 

warning:  he energy equation could not be balanced within the specified number of iterarionn. m e  
program selected the warer surface that had me ieaer amount of error between computed and 
.S"i>rnPd YiilllPL ~ - - ~  -~ 

warning: ~ h e  energy lass was greater than 1.0 r r  10.3 m i ,  between ~ h e  current  and previous cronn 
eection.  his may iildicare the need for additional cronn nection~. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 
dep~h, the calculated warer surface came back below critical depth. This indicates that there 
ie nor a valid subcritical answer. s he program deiaul~ed to critical depth. 

CROSS SECTION 

RIVER: X4B 
REIICH: Reach 1 RS: 0.281 

INPUT 
ncacrinrion 

~ a n k  sra: Left night Lengths: ~ e i t  channel ~ight coeff con~r. ~xpan. 
9985781000991 87 8 8 . 2 7  90 .I . 3  

CROSS SECTION OUTPUT Profile ifprofile 1 

E.C. EleV l i t 1  
"el Head 1 t t I  
W.S. ~ i e v  ( i t )  
crir W.8,  ( E L I  
E.C. slope i i r l i t i  
Q Total i c f s l  
~ o p  width ( i t )  
vel Total  i f r l e i  
Max Chl DpLh I f t i  
Con". Total l c f s i  

2160.82 Element Left OB Channel Rioht OB 

FDS ofcline Cwek Tribrcturics. 



Length Wtd, 1Ei) 88.60 Wetted Per.  I f t i  9 . 7 8  2 4 . 1 7  4 1 . 6 0  
i in ch ~1 i f r i  z l s 9 . 4 0  shear ( m / s q  i t 1  0 . 2 6  0 . 7 7  0 . 4 1  
alpha 1 . 3 3  SLream Power l Ib / ir  s l  0 . 4 1  3 . 1 0  0 . 8 8  
FrcLn LOBS ( f t )  1.40 CYmVOlume lacre- i t1  0 . 2 0  0 . 9 2  0 . 5 0  
C h E LOBS 1fLi 0 . 0 0  Cum SA lacremi 0 . 5 6  1 . 0 5  1.44 

warning: The energy loss was greater than 1.0 f L  10.3 m l .  between the current and previous cross 
section.  his may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D. Elev i f t i  
"el Head ( f r i  
W.S. Elev I f t i  
crit W . S .  ( f t i  
E . C .  Slope ( f t / fLi  
(i Total ~ c f s i  
Top Width I f t i  
"el Total ( r r f s i  
M ~ X  cnl ~ p c h  I C L I  
con". Total [ c f s i  
Length wta. ( f ~ i  
Min Ch E l  l f t l  
iilpna 
Frcrn 1055 1fLi 

2151.17 Element Left OB 
0 . 4 5  WL. "-Val. 0.050 

2150.72 ~ e a c n  =en. l fr i  8 7 . 0 0  

TOP width' I C L I  
Eivg "el. l f t / s l  
Hydr Depth l i t1  
Con". ICfSi 
Wetted per. I ~ L I  
shear i ~ b / s q  i t )  
stream power Ilb/ft 
cum volume l a c r e ~ i r  

warning:  he energy loss was greater than 1.0 ft 10.3  m ) .  between the current and previous crass 
section.  his may indicate me need for additionai cross sections. 

Profile #profile 1 

Pos Left Sta Right Sta F l o w  Area W.P. Percent ~ y d r  ~elacity 
( E L I  l i t1  Icfsi  lsq i t 1  i f t i  con" Depthifti  1 ir / s i  

LOB 9 9 6 9 . 7 7  9 5 8 1 . 7 8  4.63 2.95 9 . 7 8  3 . 3 3  0.10 1.57 
Chan 9 9 8 5 . 7 8  9989.21 8 . 2 8  2 . 4 5  3.15 5 . 9 6  0.71 3 . 3 8  

3 m a n  9989.23 9992.68 12.76 3.18 3.45 9.18 0.92 4 . 0 2  
Chan 9992.68 9996.12 18.04 1.91 3.15 12.98 1.13 4 . 6 2  
Chan 9996.12 9999.57 18.22 3 . 9 3  3 . 4 5  11.11 1.14 + . 6 4  

6 Chan 9 9 9 9 . 5 7  10003.02 13.69 3.31 3 . 4 1  9.85 0.96 4.13 
m a n  10003.02 10006.46 9.77 2 . 7 0  2 . 4 1  7.03 0.78 3.61 

8 m a n  10006.46 10009.91 6 . 7 4  2.16 3 . 4 1  4 . 8 1  0 . 6 3  3.12 
9 ROB 10009.91 10016.95 22.90 11.64 27.05 16.d7 0.43 1.97 e 10 ROB 10035.95 10063.99 23.97 10.29 18.55 17.24 0.56 2 . 3 3  

warning: ~ n e  energy loss was greater than L C  ft 1 0 . 3  mi. between the current and previous cross 
section.  his may indicate me need tor additional CTOSB sections. 

Profile #profile 2 

POB  eft sra Riclhr sta FIOW area W.P. percent ~ v d r  velacirv 

LOB 
Chan 
than 
"ha" 
than 
Chan 
Chan 

8 Chan 10005.45 10004.91 10.70 2 .44  3 . 4 1  7 . 6 9  0.71 4.38 
4 ROB 10009.91 10035.95 7 . 2 8  2 .64  5 . 5 0  5 . 2 4  0.52 2.76 

Warning: me energy 1066 was greater than 1.0 fL 10.3 mi.  between The current and previous Cross 
section. This may indicate the need £or additional cross sections. 

CROSS SECTION 

RIVER: X48 
REACH: Reach I RS: 0.264 

INPUT 

Manningms n Values num= 3 
sra n val sra n val sta n val 

9960.19 , 0 4 5  9993 , 0 4 5  10045 , 0 4 5  

Bank Sta: LefL RlghL Lengths: LefL Channel Right Coeff Contr. Expan. 
9991 10045 157 153.86 iZh 1 . 3  

IneiiecLive Flow nu",= 
SLa L SLa R Ele" Permanent 

10100.191013509 

CROSS SECTION OUTPUT Profile # p r o f i l e  1 

FDS <fCline Creek Triburun'es, 
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Manning,. n Value= "urn- 
Sta n Val SLa " Val SLa n V a l  

9941.65 , 0 5 5  9981.65 .04510013.65 . 05  

~~~k sta: m i r  night L ~ ~ ~ L ~ ~ :  channel mght coeff contr. ~xpan. 
9581.651001365 215 219.49 227 .1 . 3  

ineffective Flow num- 
~ r a  L sra R =lev Permanent 

10097.6110159.65 2 1 6 0  T 

CROSS SECTION OUTPUT Profile #profile I 

E.D. =lev (it) 2155.93 ~lernent 08 channel night OB 
v e l  xead lfri 0.26 wr. n-val. 0 . 0 5 5  0.045 0.050 
W . S .   lev ifti 2155.67 Reach Len. (tLi 211.00 219.49 227.00 

crir  W . S .  IEL) 2155.67 PIOW area (iq fti 5 . 2 1  22.82 9.88 
E.G. Slope iit/fti 0.030115 Area isq fL1 1.27 22.82 9.88 
D Total (Fie1 139.00 Flow (Cfs) 11.36 103.42 24.22 

TOP Width ifil 79.10 TOP Width IfLI 16.91 32.00 30.17 
ve l  =oral ifrlsi 3 . 6 6  i i vg  "el. (fi/si 2.11 4.51 2 . 4 5  

Max C h l  Dpth Ifti 1.20 ~ y d r .  ~ e p t h  lit1 0.31 0.71 0.33 
Con" Total iCfEI 801.0 Con". (cis) 65.5 596.0 114.6 
~ength W T ~ .  I ~ L I  219.86 wetted per. lit) 1 6 . 9 4  32.43 30.18 
 in ch EI ( F L ~  2154.47 Shear lIb/sq it1 0 . 5 9  1.32 0.62 
Alpha 1.25 Stream Power llb/£t sl 1.25 6.00 1.51 
FLCrn LOSS Ifti 4.49 Cum Volume lacre-fil 0.19 0 . 7 5  0.45 
C h E LOBS (EL) 0.00 Cum S i i  lacreal 0.50 0.82 1.26 

Warning: The energy equation could not be balanced within the specifred number of iterationJ. The 
program used critical &pin far the warer surface and continued an with the calculations. 

warning: conveyance ratio i~pstream conveyance divided by ,yoownstream conveyance) is less tnan 
0.7 or clrearer than 1.4.  his may indicate me need for additional cross sections. 

warning: =he energy loss was greater than 1.0 f r  (0.3 mi. between the current and previous cross 
aecrion.  his may indicate the need for additional cross sections. 

~arning: ~ u r i n g  the standard step iteration=, when the assumed warer surface was s e t  equal io crrtical 
depth, ine calculated warer surface came back below critical depm.  his indicates that there 
is not a valid subcritical answer. me program defaulted to critical depth. 

CROSS SECTION OUTPUT Proille #profile 2 

E.D. Elev (ftl 2156.21 Element Left OB Channel Right OB 
Vel Head ifti 0.42 W t .  "-Val. 0.045 
W.S. Elev ifti 2115.79 Reach Len. lit1 215.00 219.49 227 .00  
~ r i r  W . S .  (ELI 2155 .79  plow lirea lsq Etl 26.64 
E.C. &lone I~L/ILI 0034438 Area lsq ftl 26.64 
'4 Total (Cfsl 139.00 Flow IcEsi 139.00 
TOP width (ELI 32.00 TOP width (it1 32.00 
"el 'rota1 lit/=) 5.22 ~ v g .  "el. iir/s) 5.22 
 ax ~ h l  DPLB iftl 1.32 Hydr. Depth (it) 0.83 
canv Total (cis) 749.0 con", icfsi 7 4 9 . 0  
Length wtd, ifri 219.38 meteed per. lfri 3 1 . 4 2  
Min Ch El (ftl 2154.47 Shear ilb/Sq fti 1.69 
alpha 1.00  stream ~ n r e r  II~/FL sl 8.81 
FrcCn LOBS (fLi 5.15 Cum Volume (acre-fL1 0.06 0.92 0.08 
c h E LOGS irti 0.04 m m  S A  (acresi 0.13 0.82 0.19 

warning: The energy loss was greater than 1.0 it (0.3 mi, between the current and grevioua cross 
section. ~ n i s  may indicate the need for additional cross sections. 

PO6 

LOB 
LOB 
LOB 
cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
m a n  
ROB 

W.P. 
let1 
0.93 
8.01 
8.01 
4.57 
4 . 5 7  
4 . 5 7  
4 . 7 6  
4 . 8 1  
4.57 
4.57 

3 0 . 1 8  

warning: m e  energy equation could not be balanced within the specified number of iterations.   he 
program "see critical depth for the warer surface and continued on with the calculations. 

warning:  he conveyance ratio iupstrearn conveyance divided by dawnatream conveyance1 is ~ e s a  than 
0 . 7  or greater than 1 . 4 .   his may indicate the need for additional cross sections. 

~arnino:  he enersv loss was rirearer tnan 1.0 f r  (0.3 m). between the current and prevrous cross .. 
section. Tnls may ikicate the need for additional cioss sections. 

warning: ~uring m e  standard step iterations, when the assumed warer surface was set equal to critical 
deorn. the calculated water surface came back below critical de~th.  his indicates chat rnere . . 
ie not a valld subcritical answer. The program defaulted to cAtical depth. 

W.P. 
lfrl 
5.31 
4.57 
4 . 5 7  
4 . 7 6  



warning: m e  energy loss was greater than 1 . 0  it 10 .3  m i ,  between the current and previous cross 
section. Tnie may indicate m e  need for additional cross sections. 

CROSS SECTION 

RIVER: Y 4 8  
REACH: Reach I RS: 0.194 

INPUT 
Description: Geometry Data updated p e r  12/8/06 survey by FCDMC 
Station Elevation Date "urn= 11 

SLa Elev SLa Elev SLa Elev S t a  Elev S t a  Eiev 
9911.6 2151.7 9934.61 2151.2 '1%5.49 2150.74 9981.82 2150.1910000.19 2 1 0 9 . 4 2  

10016.16 2150.5610043.69 2150.8310070.49 2150.81009968 21508910125.96 Zlil.55 
10146.55 2152.03 

~ a n k  S L ~ :  =eft night ~ e n g ~ h s :  Left channel Right coeii canrr. ~ x p a n  
9 9 8 1 . 8 2 1 0 0 1 6 1 4  163 181.99 170 .1 . 3  

CROSS SECTION OUTPUT Profile # p r o f i l e  1 

W . S .   lev (it! 
crit W.S. ,ft! 
E.G. slope i i r / i r !  
0 Total ( c i s 1  
Top Width l i t !  
"el Total iFL/s! 
Max Chl Dpth l i t 1  
Con". Total l c f s !  
Length WLO. I ~ L !  
Min Ch E l  l t t l  
Alpha 
F ~ C L ~  LOBS i f r !  
c & E LOBB i f t i  

Element 
wr. n ~ v a l .  
Reach Len. (it1 
Flow Area loq f L !  
Area 1sq f t !  
Flow ICfiS! 
TOP Width IfLl 
R V ~ .  "el. i f r f s ~  
iryar. Depth ( r r 1  
"0"". IC£Sl 
Wetted per. l i t !  
shear i l b f s q  it! 
stream power i l b l i r  s! 
cum volume ( a c r e - i t !  
CYL" S& i ac rea i  

Channel 
0.040 

184.99 
30.16 
30.56 
127.36 
34.32 

4 . 1 7  
0.89 

1049.3 
3 4 . 3 8  
0.82 
1.41 
0 . 5 2  
0 . 5 5  

warning: The energy loss was greater t h a n  1 . 0  it 10.3 rn!, between Lhe current and previous Cross 
Becfion. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile Xproiile 2 

E.C. =lev [ i t !  
vel ~ e a d  i f r )  
W . S .  =lev l i t !  
crit W . 8 .  ( f t l  
E.G. slope ~ i r t i r i  
o Total i c fa !  
Top Wldih l i t !  
"el Total i i i l n !  
Max Chl Dpth I f t i  
Con". Total i o i s i  
length W L ~ .  I I L !  
Mi" Ch E l  ifL! 
alpha 
FICL" Loss ( f L !  
C 6 E LoBB IfL! 

Reach Len. l i t!  
Flow Are- ( s q  f L !  
Eiiea 1sq fLi 
Flow ICfB! 
Top Width IfL! 
iivg. "el. I iL ls !  
Hydr. Depth IfL! 
Con". l c fe l  
Wetted Per .  l f t !  
shear 11b/eq fr! 
stream Power l l b / t t  a1 
Cum Volume iacre-fL! 
Cum SEI l ac rea l  

Channel 
0.040 

184.99 
2 9 . 4 2  
2 9 . 4 2  
128.54 

3 1 . 3 2  
4 . 3 7  
0 . 8 6  

9 8 1 . 4  
1 4 . 3 8  
0.91 
3.97 
( 1 . 7 8  
0 . 6 6  

Warning: The energy lose was greater than 1.0 f r  10.3 m!.  between the current and previous crora 
section.  hie may indicate the need iar additional cross sections. 

Profile #profile 1 

PO@ 

LOB 
LOB 
cnan 
Chan 
cnan 
"ha" 

W.P. 
l i t !  
8.19 

13.55 
4.91 
4.91 
4 . 9 1  
4 . 9 1  

7 Chan 10001.43 10006.33 2 4 . 3 8  5 . 3 8  4.gI 17.5+ 1.10 4.51 
8 m a n  10006.33 10011.21 12.84 3.66 1 . 9 2  9 . 2 4  0.75 3.51 
9 Chan 10011.21 10016.14 4 . 4 7  1 . 9 4  4.91 3.21 0.40 2.30 
10 ROB 10016.14 1 0 0 4 2 . 2 2  2 . 0 1  2 . 5 0  2 2 . 5 7  1 . 4 9  0.11 0.81 

warning:   he energy loss was greater than 1.0 f t  10 .3  m!,  between the current and previous crass 
section. This may indicate the need f a r  additional cross sections. 

Profile #profile 2 

POB ~ e i r  era ~ighr ~ r a  FIOW area W.P. ~ e r c e n i  ~ y d r  velocity 
i i t !  l i t !  IcEsl l sq  it1 l f t l  con" D e p t h i f t i  lE t / s l  

FDS rfCline U r e k  Tribrrruries, 
I;CD 2005C024, Work Assignmen1 2 
JE Fuller/Hydmbgy & Geo,,~oq~hnlo,yy, I~Ic.  430 



LOB 
LOB 
m a n  
Chan 
Chan 
than 
Chan 
m a n  
Chan 
ROB 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
sectron.  his )nay indicate m e  neea for additional crass sections. 

CROSS SECTION 

RIVER: XIB 
RBXCH: Reach 1 RS: 0.119 

INPUT 
aescriprion: ~eometry oats updated per IZlBI05 survey by FCDMC 
eration ~ l e v a ~ i o n  oara mum= 10 

sta =lev sra m e v  sea mev Sra  lev sta  lev 
9824.01 2149 '1861.6 2119.56 9944.81 2149.55 9954.6 21417.05 9 9 7 8 . 8 9  2147.18 

9 9 9 9 . 9  2145.5610017.63 21471110036.78 2141.48100+9.77 2148.3810189.85 2149.1 

Bank SLa: Lett R i g h t  Liengthi: Lett Channel Right Coeff Contr. Expan, 
9978.891001761 7 0  7 4 . 9 8  6 0  .I . 3  

Blocked ObaLrYCtiOns "urn= 7 
Sea L SLa R Elev Sta l SLa R Elev 

9844.01 9 9 3 8 . 0 1  215610052.0110126.01 2116 

CROSS SECTION OUTPUT Profile #profile 1 

6 . ~ .   lev lit1 2147.79 Element Left 08 Channel Right OB 
vel ~ e a d  lit1 0.23 ~ r .  n-val. o.050 0.040 0.050 
W.S. EleY lit) 2147.56 Reach Len. lft) 70.00 74.98 60.00 
CriL W.S. lit1 2147.55 Flaw area lsq ft) 9.44 25.17 5.20 
e c .  slope lttlfti 0.021869 area laq ft) 9.44 2 5 . 5 7  5 . 2 0  
o ~ a r a l  (cis) 139.00  low (cfs) 23.34 1 0 6 . 4 6  9.20 
TOP width lit) 81.42 Top Width IfLl 22.32 38.74 20.36 
vel *oral i£c/si 3 . 6  "el. lfrlsi 2 . 4 7  4.16 1.77 
Max Chl Dprh lCL1 0.90 Hydr. Depth IfLI 0 . 4 2  0.66 0.26 
Con". Total lcfsl 939.9 Con". lcfsl 157.8 719.9 62.2 
length WLd. IfLI 72.13 Weeced Per. lit1 22.36 18.75 20.37 
Min Ch El lit1 2146.66 Shear IIbIsq it1 0.58 0.90 0.35 
a p h a  1.21 stream ~ower  llblrr s1 1.43 3.75 0.62 
BrcLn LOSS lfil l l 8  Cum Volume lacre-it1 0.13 0.50 0.dO 
C & E LO86 lit1 0 . 0 3  Cum S& Iacresl 0.31 0.50 1.04 

warning: =he energy lose was greater than 1.0 it (0.3 m ) ,  between the current and previous crass 
section. This may indicate Lbe need tor additional cross sections. 

CROSS SECTION OUTPUT Profile UprOfile 2 

E.G. Elev lit1 
"el Head lit1 
W . S .  Elev IfLI 
"I-it W.S.  lit1 
E.D. Slope IErIEfl 
O Total lcisl 
Top WxdLh lit1 
"el Total litla1 
 ax chi ~ p t h  lit] 
Con". Total IcEeI 
Length Wtd, lit1 
Min Ch El i f t i  
Alpha 
FlCL" LO95 (it, 
C h E Loss lit) 

Element 
WL. "-"a1 

Left 08 Channel Right OB 
0.050 0.040 0 . 0 5 0  
70.00 74.98 60.00 

1.06 32.17 1.43 
1.05 32.17 1 . 4 3  
2.27 1 3 3 . 4 3  3 . 3 0  

warning:  he energy loss was greater than 1.0 ft 1 0 . 3  mi. between the current and previous cross 
section. mils may indicate the neea for addi~ionai crass sections. 

Profile #profile 1 

POS left ~ r a  ~ i g n r  s t a  PIOW ~ r e a  W.P. eercenr 
IFLI lit1 (cis1 lsq it) lft1 Conv Depi 

LOB 9947.91 9 9 7 8 . 8 9  23.34 9 . 4 4  22.35 15.79 
2 Chan 9978 .89  9984.42 7 . 9 2  2 . 5 0  5 . 5 4  5 . 7 0  
3 Chan 9 9 8 4 . 4 2  4989.96 12.30 3 . 2 6  5 . 5 4  8 . 8 5  

Chan 9489.46 4 9 9 5 . 4 9  17.43 4 . 0 2  5 . 5 4  12.54 
5 Chan 9 9 9 5 . 4 9  10001.03 2 2 . 9 9  4 . 7 5  5 . 5 4  16.54 

Chan 10001.01 10006.56 20.69 4 . 4 6  5 . 5 4  14.88 
Chan 1 0 0 0 5 . 5 5  10012.10 15.03 3 . 6 8  5 . 5 4  10.81 

8 Chan 10012.10 10017.63 10.12 2 . 9 0  5 . 5 4  7 . 2 8  
9 ROB 10017.62 10052.07 9 . 2 0  5.20 2 0 . 3 1  6 . 6 2  

FDS of Cline Creek Tributaries, 
FCD 2005C024, Wu,kAssi~nrnotzt 2 
J E  Fuller/Hydrvlo~y & Geontorphol<~g,gy, Inc. 



warning: The energy loss was greater than 1 . 0  it 10.3  m i .  between the currenr and previous oross 
section. Thia may indicate the need for additional cioes  aecLionn. 

Profile tiprofile 2 

POB 

GOB 
cnan 
Chan 
Chan 
Chan 
Chan 
Chan 
Ciiall 
ROB 

Left sra Right sra 
IE t l  l i t 1  
9947.91 9 9 7 8 . 8 9  
9978.89 9 9 8 4 . 4 2  
4 9 8 4 . 4 2  998 '1 .96  

W.P. 
l i t l  
2 . 4 6  
5.54 
5 . 5 4  
5 . 5 4  
5 . 5 4  
5 . 5 4  
5 . 5 +  
5.54 
2 . 9 5  

Warning: The energy loee waa greater t h a n  1.0 ft 1 0 . 3  m i ,  between the current and previous orass 
section.  hie may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: X 4 8  
REACH: ReaOh 1 RS: 0 . 1 4 4  

INPUT 
~escrip~ion: eearnerry D a t a  updated per 12/8/06 survey by FCDMC 
station ~levaiion ~ a t a  num= 16 

Sta Elev S t a  Elev Sia Elev Sea Elev SLa Blev 
9 8 7 5 . 2 4  2 1 4 7 . 2 2  9 8 8 8 . 0 4  2 1 4 7 . 1 7  9921.3 2 1 1 6 . 6  9 9 1 7 . 9 1  2145.91 9 9 7 5 , 2 4 2 1 4 5 6 7 8  
9993.82 2 1 4 1 . 4 3  10000 2145.2210002.37 21157210025.24 2145.7710041.5A 2145.81 

10086.18 2 1 4 5 . 1 9 1 0 1 0 8 . 5 5  2147.1210141.39 2148,851016121 2146 .96  10188 2146.48 
10239.7 2146 .98  

Manning8S n va1uee nu,"= 3 
Sra n vai Sfa  n V a l  Sra n "a1 

9875 .24  0 5 9 9 7 5 . 2 4  ,0410025.24 . 0 5  

~ a n k  s t a :   eft Right ~engihs: Left channel Right coeif conrr. xxpan 
9971.2410021.24 170.69 178.73 185.63 .1 . 3  

rneffecrive FIOW mum= 1 
~ t a  L s t a  R  lev Permanent 
10126 10239.7 

CROSS SECTION OUTPUT Profile Uprofile 1 

E.G.  lev l t r i  2146.30 =lament 
"el Head I f t i  0.14 W L .  "-Val. 
W.S.  Elev l f t i  2 1 4 6 . 1 6   each =en. l f t l  
CriL W.S. I fLi  2146.13 Flow area l s q  f t 1  
E.D. slope i f t / f ~ l  0.019196 area l a q  it1 
'4 Total iCfB1 139.00 F l o w  ( c i s 1  
Top WidLil I f t i  143.59 Top Width l i t 1  
"el Total i r r / s i  2 . 6 2  hug. "el. 1 f t l s 1  
 ax cnl oprn l t r i  0 . 3 4  ~ y d r .  Depth l i t 1  
Con". Total l c f e i  1003.3 Canv l c f s l  
~engtn wtd. l f r i  1 7 9 . 1 9  Wetted per. ( i t 1  
 in ch ~1 ( i t )  2 1 4 5 . 2 2  shear 11bleq f t )  
alpha 1.31 Stream Power I l b l t t  s l  
F I - C L ~  ~ o e e  i f r i  3 . 5 4  cum volume l a c r e - f t )  
c 6 E LOBS l f r i  0.00 cum sii l a c r emi  

Right 08 
0.050 

185.63 
1 7 . 9 3  
17.91 
31.53 
54.M 

1 . 7 6  
0 . 2 8  

2 2 7 . 5  
64.24 
0.33 
0.5g 
0.38 
0 . 9 8  

warning:  he energy loss was greater than 1.0 t r  1 0 . 3  m i ,  between the current  and previous cross 
section. may indicate m e  need tor addi~ional cross sections. 

CROSS SECTION OUTPIPI. Prof i le  #profile 2 

E.D. Elev i fL i  2 1 4 5 . 4 6  Element Left OB Channel Right 08 
Vel Head I fLi  0 . 2 7  W t ,  "-Val. 0 . 0 5 0  0.040 0.050 
W.S. Elev i f t i  2146.20 Reach Len. I f t i  1 7 0 . 6 9  - 8 . 7 3  1 8 5 . 6 3  
CrIL W.S. l f t l  2146.20 F l a w  area l s q  f t i  1.60 2 9 . 3 1  0.32 
E.C. slope ( f t i f t i  a . m n a l  area ( s q  f t i  4 . 6 0  29.31 0.32 
0 Total ICfBi 139.00 Flow l c f o i  12.87 1 2 5 . 1 7  0 . 6 6  
~ o p  widen ( f t i  61.00 TOP width I ~ L I  10.24 1o.00 0 . 7 6  
"el Total i f t l s l  4 .06 avg, V e l .  l f L / s i  2 . 8 0  1 . 2 8  2 . 0 6  
 ax chi ~ p t h  ( f t i  0 . 98  war. ~ e p r n  ( E L )  0 . 4 5  0 . 5 9  0 . 4 2  
Con". Total l c i n i  844.4 Con". I c f s l  7 8 . 1  1 6 2 . 2  4 . 0  
Length WLd. ( £ t i  178.18 Wetted Per.  I fLi  1 0 . 6 2  5 0 . 0 5  l . l S  
 in cn EI i f t i  2 1 4 5 . 2 2  shear i l b / e q  f t i  0 . 7 ,  0 . 9 9  0.&6 
alpha 1.05 Stream Power Ilblir s i  2 . 05  4 . 2 4  0 . 9 1  
F ~ C L ~  LOSS ( i t )  3 ,  cum volume [ a c r e - f r i  0 . 0 3  0 .60  0.07 
c h E 1,088 ( i t )  0.03 cum sa ( a c r e s 1  0.03 0.42 0 .09  

~arning: m e  energy loss was greater khan 1.0 i t  10.3 m 1 ,  between the currenr and previous crasa 
section. This may indicate the need f o r  additional cross sections. 

warning: ~uring the standard step iterations, when m e  assumed water surface was set e q u a l  to critical 
depth, the calculated water surface came back below critical depth.  his indicates that rnere 
is a subcritical answer. me program defaulted to critical depth. 



POB 

LOB 
LOB 
Chan 
Cham 
Chall 
Chan 
Cham 
Chan 
Cham 
ROB 
ROB 

R i g h t  Sta 
( € t i  
9955.24 
9975.24 
9982.38 
9 9 8 9 . 5 3  
9 9 9 5 . 6 7  
10003.81 
10010.95 
10018.10 
1002524 
1007562 
10126.00 

W.P. 
I E t i  
9 .35 

20.00 
7.14 
7.14 
7.14 
7 . 2 0  
7.14 
7.14 
7.11 

50 .38  
13.86 

Warning: The energy 1066 was greater than 1 . 0  ft ( 0 . 3  m i ,  between t h e  current and previous cross 
m i s  may indicate the need for additional cross sections. 

Profile upraiile 2 

POS =eft S L ~  ~ighr sta m a w  area W.P. percent ~ y d r  velocity 
I f t i  l i t 1  ( c i s 1  l a q  it1 IfT! Con" D e p t h l i t )  I i t l s !  

1 LOB 9955.24 9971.24 12.87 4.60 10.62 9 . 2 6  0.45 2 . 8 0  
2 Chan 9 9 7 5 . 2 6  9982.38 16.39 4 . 0 4  7.14 11.79 0.57 4 . 0 6  
3 m a n  9982.38 9 9 8 9 . 5 3  21.26 4 . 7 2  7.14 15.30 0.66 4 . 5 1  

Chan 9989.53 9 9 9 5 . 6 7  27.30 5 . 4 8  7.14 1'1.64 0.77 a . 9 8  
i m a n  9 9 9 6 . 6 7  10003.81 27.01 1.46 i a o  19.43 0.76 4 . 9 4  
5 m a n  10003.81 10010.95 11.82 3 . 3 2  7.14 8 . 5 0  0 . 4 6  3.56 

Cham 10010.91 10018.10 11.17 3 . 2 1  7.14 8.01 0.45 3 . 4 8  
8 ~ h a n  10018.10 10025.24 L0.52 3.09 7.14 7 . 5 7  0 . 4 3  3.40 

9 ROB 10025.21 10071.62 0 . 6 6  0 . 3 2  1.18 0 . 4 8  0 . 4 2  2 . 0 5  

Wiirnino! The enerov loas was arearer than 1 . 0  it 1 0 . 3  m 1 .  between Lhe current  and oreviou. cross ~ ~ - ~ ~ - ~ ~ d  ~~~~ ~~ ~ .' 
ee~tion. ~ h l s  may indicate m e  need far additional cross =ection=. 

warning: ~ " r ~ n g  the standard srep irerarions, when the assumed warer surface was set e q u a l  to critical 
rinnrh. the ralrnlaren water surface came back helow critical aeotn. Thrs indicates that there ..-. ~~, - ~ ~ -  ~~~ ~~ 

1 s  nor a valid subcritical answer. me program defaulted to critical depth 

CROSS SECTlON 

RIVER: X4B 
B E W H :  Reach 1 RS: O l l l  

Bank SLa: Left Right Lengths: left Channel Right Coef f  C o n t r .  Expan 
9983.15210037.36 112.55 115.71 9 7 . 9 7  .1 . 3  

CROSS SBCTION OUTPUT Profale #profile I 

E.D.  lev l i t )  21112.76 ~lemeni 
Vel Head l i t )  0.15 W L .  "-Val. 
W.S. =lev l i t 1  2142.6~ neacn  en, i f r !  
CriL W.S. I f t i  
E.C. Slope l £ L / £ L I  
o T O C ~ I  i c i s i  
TOP widen I L L )  
"el Total l f i / s i  
Max Chl DpLh I t L i  
Con". Total 1CL.I 
LenaLh WLd. l i t 1  
~ i n - ~ h  El I L L )  
Alpha 
FICL" LOBS i f t i  

Flow area t s q  ftl 
~ r e a  i s 4  i t )  
FlOW iC fG1  
~ o p  width' ~ i r i  
Iivg "el. i i t / s i  
~ y d r .  Depth i f t i  
Con". ( c i s 1  
Wetted P e r ,  l i t !  
sneer i l b l s q  it! 
Stream Power I l b l f t  s! 
CYrn "Ollune l a c r e - f L !  
cum S* i a c r e s i  

Right OR 
0 . 0 5 5  
47.47 
1 4 . 1 4  
1 4 . 2 4  
1 4 . 3 1  

warning;  he energy equation could not be balanced within the specified numer of irerarions. i he 
program used critical depth for m e  warer surface and continued on with the calculations. 

Warning: The energy lass was greater than 1.0 tt 1 0 . 3  m i .  between t h e  current and previous cross 
section, m i s  may indicate the need for additional cross sections. 

warning: ~uring the standard srep iterations, when the assumed warer surface was set  equal to critical 
depth, the calculated warer surface came back below criiical depth. ~ n i s  indicates that there 
is nor a valid subcritical answer. The program deraulred La critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.O. Elev I f L l  2142.93 Element  Left 08 Channel Right OB 
"el Head I i L i  0.17 W E . " - V a l .  0.050 0 . 0 4 5  0 . 0 5 5  

FDS cf Cline Creek Tributuries, 
FCD 2005C024, Work Assi~nment 2 
JE F~tller/IIydr~~logy & Geon,orpholugy lnc. 



W.S. Elev l i t 1  
CZit " 8 .  l i t 1  
E.C. slope i i r l f r l  
ii Total { c i s )  
TOP Width i i r l  
"el Total i r r l s l  
  ax C ~ I  Dptn l i t 1  
con". T o t a l  i c f s l  
Length W T ~ ,  i f t )  
Min Ch E l  l f t l  
alpha 
FrCtD LOBS l i t 1  
c h E LOSS i i r l  

2142.75 Reach1 Lell. I f L I  
2142.57 rlow nrea 1s.q i t ]  

0 . 0 1 4 6 9 5  Area lea i t 1  
139.00 ~ l a w  i c i s ~  

5 . 0  Tap Width l i t 1  
3.33 Lug. "el i f t / ~ l  
0.97 ~ y d r  Depth l i t 1  

1 1 4 6 . 7  Conv. Ic fs l  
1 1 4 . 0 7  we~ted per ,  l i t 1  

2111.78 Shear I l b l e q  t L 1  
l.01 stream power i l b / i i  a )  
1 . 8 5  Cum Volume l a c r e - i t 1  
0.01 Cum 9h l ac rea l  

warning: n ~ e  energy loaa was greater than 1.0 f t  10 .3  m1, between the current  end previous crose 
secLian. Thlr may indicate the need for additional cross section.. 

~rafile #profile I 

POB 

LOB 
LOB 
LOB 
man 
Chan 
m a n  
m a n  
cnan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 

W.P. 
i f t i  
1 . 5 0  

1 4 . 0 1  
1 4 . 0 1  
7.71 
7.71 
7 . 7 4  
7 . 7 4  
7 . 7 1  
7 . 7 5  
7 . 7 5  

2<.14 
2&.14 
2&.14 
24.14 
8.11 

warning:  he energy equation could nor be balanced within the speoiiied number of iterations. ?he 
program used critical depth for me water surface and continued on with the  calculatione. 

warning: The energy loan was greater than 1.0 i t  10.3 m1, between Lhe current  and previous croes 
section. This may indicate the need f o r  additional cross sectione. 

warning: ~ u r i n g  me siandard step i~eraciona, when the assumed water aurface wae s e t  equal co critical 
depth, the calculated warer nuiface came back below critical depth. Thim indicates that there 
is nor a valid subcritical answer. s he program defaulted LO critioal depth. 

LOB 
2 Cham 
1 Chan 

Cham 
5 cnan 
6 cnan 
7 m a n  
8 Chan 
9 ROB 

W.P. percent ~ y d r  velocity 
l t r i  con" ~ e p r i i i f ~ i  1 f r1o1  
0 . 6 7  ( 1 . 0 6  0 . 5 2  0.87 
7.71 11.12 0.67 2 . 9 9  
7 . 7 6  H . 5 3  0 . 8 8  3.18 
7.7d 1 7 . 4 4  0 . 8 8  3.18 
7 . 7 4  19.01 0.92 3.70 

warning: m e  energy loee wae greater than 1.0 ft 10.3 mi. between t h e  current and previove cross 
section. s hie may indicate the need for additional croee eec~ione. 

CROSS SECTION 

RIVER: X48 
REACH: Reach I RS: 0 . 0 8 8  

INPUT 
nparrinrinn. 

CROSS SECTION OUTPUT Profile #profile 1 

I;DS of Cline Creek Tribrrlnric.?, 
I;CIl 2005C024, Work Arsig,t,ne,ir 2 
JE Fc'rrNer/tIyd,alo,qy & Geo,noq,holo~y, Inc. 



E.G.  lev I ~ L I  2140.29 ~ l e m e n ~  left OB channel ~ i g h r  OB 
Ye1 Head !fLi 0.13 W t . n - V a l .  0 . 0 5 0  0.011 0.042 
W . S .  Elev IfLl 2140.16 Reach Len. (it1 186.83 181.89 164.53 
C r i t  W.S. !fLi 2140.13 Flow Area lsq ftl 2.05 7 . 7 7  40.13 
E.G. Slope (fL/fLi 0.018668 Area 189 it1 2.05 7.77 40.13 
Q Total lcfsi 139.00 Blow (Cis1 2.27 17.25 11'1.47 
Top WldLh Ifti 145.16 Top Width !ftl 14 .43  22.49 108.24 
V e l  Total lfL/si 2.78 L q .  Vel. !fL/si 1.11 2.22 2.98 
~a~ cnl Dpth (it) 1.01 ~ y a r  Depth I ~ L I  0 . 1 4  0.15 0.37 
C O D Y .  T o t a l  ICfSI 1017.3 Con"  (CfS) 16.6 126.3 874.4 
 eng gin WLS.  I ~ C I  1 6 9 . 6 5  wetted per. !fzi 1 4 . 4 4  22.50 108.31 
i in cn EI lit) 2119.63 shear ilb/sq it) 0.17 0.40 0.43 
.upha 1.07 stream power ilbiii si 0.18 0 . 8 9  1.29 
F ~ C L ~   ass lit) 3.95 cum volume (acre~iri 0.07 0.28 0.25 
C [. B Lo66 !£ti 0.00 Cum SA !acres] 0.10 0.11 0.18 

warning: Divided flaw computed for Lhls ~ross-secLion. 
Warning: me energy lose Was greater than L O  f t  10.3 mi, between the current and previous crass 

This may indicate the need for additional cross sections. 

CROSS SECTION OUTPm Profile Uproille 2 

E.D. Elev !ftl 2141.07 Element Left OB Channel Right OB 
ve l  m a d  !fri 0.25 wt. "-"a=. 0.050 0.045 o . 0 5 0  
W . S .  Elev !€ti 2140.82 Reach Len. !it) 186.83 181.89 164.53 
CriL W.S. (ftl 2140.72 F l o w  area (sq it1 0.28 22.53 13.83 
E.G. Slope lfL/fLi 0.017972 Area lsq Eti 0.28 22.53 1 3 . 8 3  
0 Total !cfSi 139.00 Flow IcEsi 0.43 99.81 3 8 . 7 1  
~ o p  width lfti 46.00 TOP widin ifrl 0.33 2 2 . 4 9  2 3 . 1 8  
V e l  Total IIL/sI 3.79 A v g .  "el, I£t/si 1.51 + . a 3  2.80 
Max Chl DpLh !fLi 1.19 Hydr. Depth lit) 0.86 1.00 0.60 
Con". Total lcfsi 1036.8 Con". (cis1 3.2 744.5 2 8 9 . 1  

length Wtd. (it) 178.57 wetted per. (it) 1.19 22.50 2 3 . 4 1  
 in cn EI lrti 2114.63 shear im/sq iti 0 .27  1.12 0 . 6 6  
Alpha 1.13 Stream Power llb/ft sl 0.41 4.98 1.86 
P T c t n  1066 IfLi 4.25 iUm Volume lacre-ft) 0.02 0.37 0.05 
C i E LOSS Ifti 0.01 Cum SA (acres) 0.01 0.11 0.06 

warning:  he energy loss was greater 
section. ~ h i a  may indicate 

Profile "profile 1 

PO9 Left sta 
lttl 

LOB 9963.39 
2 LOB 9968.71 

LOB 
Chan 
m a n  
Chan 
enan 
Chan 
Chan 
m a n  
ROB 
ROB 
ROB 
ROB 
ROB 

rnan 1.0 r r  ( 0 . 3  mi. between the current and previous C ~ G S  

me need for additional cross sections. 

warning; ~ l v i d e d  flow computed far this cross-section. 
Warning: The energy 1066 was greater than 1.0 it 10.3 ml. between the current and previous cross 

~ection. ~ n i s  may indicate the need for additional cross sections. 

Profile "profile 2 

POS L ~ Z L  sea night Sra rlow area W.P. percent xydr iieloci~y 
(fti (€ti (cfsi !sq ft) (€ti con" aepmiirl lrt/sl 

1 LOB 9974.02 9979.31 0.43 0.28 1.19 0 . 3 1  0 . 8 6  1 . 5 3  
2 Chan 9 9 7 9 . 3 3  9 9 8 2 . 5 4  11.17 2 . 8 3  3.21 8 . 2 5  0 . 8 8  4 . 0 5  
3 Chan 9 9 8 2 . 5 4  9 9 8 5 . 7 6  12.57 2 . 9 9  3.21 9 . 0 4  0.93 4 . 2 0  

Chan 9985.76 9988.97 14.56 3.27 3.21 1 0 . 4 8  1.02 4 . 4 6  
Chan 111188.97 9992.18 16.93 3.58 3.22 12.18 1.11 4 . 7 3  

6 Chan 9992.18 11995.40 17.30 3 . 6 2  3.21 12.45 1.13 4.77 

7 Chan 9995.40 9998.61 14.56 3.27 3.21 10.47 1.02 4 . 4 6  
8 Chan 119'18.61 10001.82 12.42 2 . 9 7  3.21 8 . 9 4  0.92 ii.18 
9 ROB 10001.82 10051.82 3 8 . 7 5  13.83 2 3 . 4 4  2 7 . 8 8  0 . 6 0  2 . 8 0  

Warning: The energy loss was greater than 1.0 it 10.3 mi, between the currenr and previous cross 
section.  his may indicate the need far additional cross sections. 

CROSS SECTION 

RIVER: X48 
REIICH: Reach 1 RS: 0 . 0 5 1  

INQUT 
Description: 
Station Elevation Data "urn= 4 6  

FDS of  Cline Creek Tributaries. 
FCD i005~024, ~ o r k ~ . ~ , ~ i p z ~ t e n t  2 
JE F~uller/Hydmlo,fiy & Georno~pholo~y, Inc 



Bank S t a :  Left Right Lengths: Left Channel Right Coefi ConLr. Expan 
4471.4 10004 .7  0 0 0 1 3 

CROSS SECTION OUTPUT Profile #prof i le  1 

E.C.  lev l i t )  
"el Head i f t l  
W.S. Elev I i L I  
cr ir  W . S .  I ~ L I  
E.D. Slope l i t / f t l  
o Total i c e s )  
TOP Width l i t )  
vel Total i i r / s l  
  ax cw Dptn l i t 1  
COD". Tota l  l c f s l  
Length WLd, l i t 1  
win cn ~1 l i t 1  
alpha 
FlCLl i  LOSS i f t i  

Element 
"L. n-Val 
Reach lien, ffL1 
Plow area i sq  it1 
area i sq  it1 
m o w  i c i s l  
TOP Width l i t )  
hug. "el, i i r / a )  
~ y d r .  Depth l i t 1  
Con", l c f r l  
Wetted P e r ,  I f t i  

Channel 
0.045 

2 1 7 . 8 3  
1 4 . 7 4  
1 4 . 7 4  
5 3 . 0 8  
29.30 
1.60 
0.10 

3 0 7 . 5  
29.33 

Right OB 
0.044 

297.83 
27.00 
2 7 . 0 0  
79.10 
9 4 . 7 8  
2.93 
0 . 2 8  

4 5 8 . 2  
94 .82  

0 . 5 3  
1.15 
0.13 

shear l l b / s q  it1 
stream power i I b / i r  s i  
cum valume i a c r e ~ i r i  

warning:  he energy equation could nor be balanced withill the npeciiied number of iterationa. m e  
oromram used orirical deoth for the water ourface and continued on with the c a l c u l a t i o n s .  . . 

warning: Divided flow computed for Chi6 cross-section. 
warning:  he energy loss was greater than 1.0 fr  ( 0 . 3  mi. between the current  and previous croes 

eection. mi. may indicate me need for additional croes sections. 
warning: During the rcandard atep iLeraLionr, when the assumed water surface war, see equal to critical 

depth, the calculated water surface came back below critical depth. This indicaLea Lhar there 
is not a valid subcriticill answer. The program defaulted Lo critical degrh. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. Elev i f t l  
"el ~ e a d  l r r i  
W.S. E l e v  ifLl 
CriL W.S. i f t i  
E .C .  Slope f fL/ fLl  
O Total ICfsi 
Top Width l f t l  
"el Total 1fLlsl  

L e f t  OB Channel Right 08 
0 . 0 5 0  0 . 0 4 5  0 . 0 6 0  

297 .81  297.83 297.83 
2 . 9 5  22.30 5.03 
2 . 9 5  22.30 5.03 

10.04 111.60 1 7 . 4 5  
5 . 0  29.30 9.30 
3.41 5 . 0 0  3 . 4 7  
0 . 5 5  0 . 7 6  0 . 5 4  
5 5 . 2  5 1 3 . 2  9 5 . 0  
5 . 8 9  2 9 . 3 3  9 . 7 8  

Max Chl DpLh f f t l  
Con" Total l c f s l  
Lenath WLd. f f c l  
 in-cn EX f t r l  2135.4l shear l l b / e q  f t ~  1.03 1 . 5 1  1 . 0 6  
~ i l ~ n a  1.06 scream power f l b / f t  81 3 . 5 2  7 . 8 5  1.68 
r r c ~ n  LOBS i f r i  6 . 4 6  cum volume (acre-fti 0.01 0.27 0.02 
c 6 E LO@@ i f t i  0 04 Cum SA f a c r e e l  

warning;  he energy ewatlon could not be  balanced wirhin the s p e c i f i e d  number of iterations.   he 
oraqram w e d  critical deo~h for the water s u r f a c e  and continued on with the calculations. 

warning: The-energy loee greaier than 1.0 f r  ( 0 . 3  between the and cross 
e e c ~ i o n .  ~ h i n  "lay indicate the need for a d d i t i o n a l  craan s e o ~ i o n o .  

warninn: ~urina the standard sreo i t e r a t i o n e ,  when me assumed warer surface wae eer eava l  LO critical 
depth: the calculated wirer surcace'came back belaw critical aepm. Tnie indicates that there 
i e  nor a v a l i d  oubcriticsl answer. The program defaulted to c r i t i c a l  depth. 

Profile #profile 1 

POB 

LOB 
LOB 
LOB 
cnan 
Chan 
Chan 
m a n  

W.P. 
i f t i  
1 . 9 9  

1 5 . 7 4  
11.74 
1.19 
4 . 1 3  
1.19 
1 . 1 9  

Chd" 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 



warning: ~ n e  energy equation could not be balanced within the specified number of rteraiions, m e  
program used critical depth for the warer surface and continued on with the calculations. 

warnxna: Divided flow comouLed far this cross~sectio". ~-~~ 

warning: Tile energy loss was greaeer rhan 1.0 f L  ( 0 . 3  m1, between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

warning: ~uring the standard step irerations. when the assumed water surface was set  equal ro critical 
depth. the calculated water svrface came back below critical depth, This indicates that there 
is not a valid Euhcrlrical answer. The program defaulted to critical depth. 

Profile #profile 2 

POS 

LOB 
Cham 
Cham 
m a n  
cnan 
cnan 
Chan 
Cham 
ROB 

" P .  
(it1 
5 B 9  
4.19 
4.14 
4 . 1 9  
1.19 
4.19 
4 . 1 9  
4 . 2 0  
9 . 7 8  

warning: The energy equation could nor be balanced wirnin the specified number of iterations. The 
"sed critical depth far the warer surface and continued on with the calculations. 

warning: me energy 1050 greater than 1.0 ti (0.3 ml. between me current and previous cross 
 his mav indicate the need tor additional crass sections. 

warning: mring the standard step iterations, when m e  assumed water surface was s e t  equal LO critical 
m e  calculated warer surface came hack helow critical sepm. This indrcaies that there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: hi 
REIICH: Reach 1 RS: 0.975 

I N P W  
aescriprion: 
Station Elevation Data 

Sta Elev STa 
. . . I  . i - ,; ::<. 2 . , . . :  : - .: <: 
. i i , ; ,  : 2 .  . . I I : . :  > - -  __.  . .. ,. ' <  e e  I . .  . .  ., 

Manning's " Value6 nu,"= 
sra n va l  S L ~  n val ~ t a  n v a l  sra n va l  

9 9 6 8 . 2 0 6  , 0 5 5  9995.77 0 4 1 1 0 0 0 7 6 2  ,0610032.86 , 0 5 5  

nank ~ t a :  left night ~iengths:  =eft channel ~lght coefi contr. ~ x p a n .  
9995.7710007.62 1 2 2 . 4  126.08 132.71 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E . D .  EleY lit1 
"el Head (it1 
W.S. Ele" (it1 
crir W.S. (it1 
E.D. slope (friiri 
Q Total (CIS1 
TOP widin ( ~ L I  
"el rota1 (iL/61 
Max Chl DoLh iiLi . . .  
Con". Total (cis1 
~ength Wtd. (it) 
 in ch EI lit1 
Iiipna 
FrCLn LOSS lit1 

W t .  "-Val. 
Reach Len.  (it1 
n o w  .area ~ s q  it) 
Area (sq ftl 
Plow (cis, 
TOP Width 1fr1 
~ v g .  "el. (irlsl 
~ y d r .  oeptn lit1 
Con". (cia1 
Wetted per ,  (it1 
Shear Ilblsq it1 
Stream Power (Iblit 61 
cum volume iacre-£ti 
cum SA lacreal 

warning:  he energy equation could not be balanced wirnin m e  specrcred number of iterations.  he 
program used critical depth for me water suriace and continued on wirn m e  calcu~arions. 

Warning: The energy loss was greater rhan 1.0 it 10.3 ml. between the current and previous cross 
section. m i 6  may indicate m e  need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set  equal to critical 
denLh. the calculaLed water surface came back below critical death. This indicates that there 
is'nok a valid subcritical answer. The program defaulted Lo cr;rical depth 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev (ftl 2260.26 Element Left 08 Channel RiqhL OB 
Yel Head (fil 7 W t .  "-Val. 0 . 0 5 5  0.041 0.060 
W.S. Elev (it1 2 2 5 9 . 5 5  Reach Len. lit1 122.40 126.08 132.71 
Crit W . S .  (fL1 2 2 1 9 . 5 5  Plow Area 1s- it1 3.64 32.07 19.87 
E.G. Slope ILLIfLl 0.014802 Area lsq it1 
Q Total (Cfsl 301.00 F l o w  Icisl 
 TO^ width i i t i  3 9 . 9 1  ~ o a  Width i i r l  
vei iitisr 5 . 4 3  3":. "el. (iris) 2 . 9 3  7.44 2.60 
Max Chl Dpth (ftl 3 . 7 3  Hydr. Depth (it1 0.48 2.71 0.81 
Con". Total (<fa1 2474.1 Conv. (cis1 87.7 1961.3 425.0 
~ength wtd. (ftl 126.58 Wetted per.  ~ f r )  4.32 12.72 2 4 . 7 4  

FDS of Cline Creek Tributrrrier. 



Min Ch Z1 (frl 2 2 5 5 . 8 2  Shear llh/aq fLl 0.70 2.33 0.74 
alpha 1.55 Stream Power (lb/fL a1 2.28 17.14 1.93 
FrCLn LOSS ifti 2.46 Cum Volume (acre-fL1 0 . 5 0  2.12 0.65 
C & E LOBS IfLi 0.02 Cum SEI (acres) 0.47 1 . 0 8  0.60 

warning:   he energy equation could not be balanced within me specified numer ot iterations. m e  
oromram used critical deoLh for the water surface and continued on with Lhe calculaiiana. . - 

Warnlng; The energy l o n n  wan greater than 1.0 f L  (0.3 mi. between the current and previous cross 
section.  his may indicate the need for additional crose sectionr. 

warnin-: nurino the standard eten  i terat ions ,  when me assumed warer surface wae s e t  e m a l  ra cr i t i ca l  
depm, m e  calculated warer nurface came back belaw critical depth. mi. indicates that there 
rn not a valid nubcritical i inawer. a he program defaulted t o  critical depth. 

POB left sra Right srii slow hrea W.P. percent Hydr YeloCiLy 
(ELI itrl ICES) (sq ftl ifrl con" DeprhifLl IILIEI 

LOB 9990.26 9 9 9 5 . 7 1  10 .51  3.71 4 . 4 9  3 . 5 0  0.96 2 . 8 4  
Chan 9 9 9 1 . 7 7  9 9 9 7 . 4 6  29.31 4 . 2 6  L.84 4.75 2 . 5 2  5 . 8 9  
Chan 9 9 9 7 . 4 6  9 9 9 9 . 1 6  31.67 I .  55 1.69 11.52 2 . 6 4  7 . 6 2  

4 Chan 9999.16 10000.85 3 4 . 6 4  4 . 5 6  1.64 11.52 2 . 5 ' 1  7 . 6 2  
Chil" 
Chil" 
m a n  
Chan 
ROB 
ROB 
ROB 

warning:   he energy equation could nor be balanced within the specifled number of iterarionn. i he 
program ueed critical depth for the warer surface and continued on with the oa~cu~ationa. 

warning: ~ i i e  energy laao was greater t h a n  1.0 it 10.3 m). between the current and previous crose 
aec~ion.  his may indicate the need tar additional cross seotiono. 

warning: ~ u r i n g  the standard aiep iterationr, when the assumed water surface was set equal to critical 
deptll, me calculated water surface came back below critical depth. i his indicatee that there 
is nor a valid subcritical answer. s he program defaulted LO critical depth. 

Proille "profile 2 

POS ~ e i r  S L ~  ~ i g n t  S L ~  FIOW area W.P. percent ~ y d r  veloci~y 
lit) (ELI lcfol ( s q  FLI (ftl con" Depthlit) li~lsl 

LOB 9940.25 ' 1 9 9 5 . 7 1  10.57 1 . 5 4  4 . 3 2  3 . 5 5  0 . 1 8  2.93 
2 Chan 9995.77 9991.46 2 9 . 5 0  4 . 2 3  1 . 8 4  9.80 2.50 6.47 
3 Chan 7 . 4 6  9999.16 3 4 . 8 8  4 . 8 2  1.69 11.59 2 . 6 7  7.71 
4 m a n  9999.16 10000.85 34.90 4 . 5 2  1.69 11.60 2 . 6 7  7.71 

Chall 
Chan 
cnan 
m a n  
ROB 
ROB 

warning: m e  energy equation could not be balanced within the specified number of irerarionr;.  he 
program used critical depth for the water aurface and continued on w i t i l  the calculations. 

warning: m e  energy loss wae greater than 1.0 ft 10.3 mi, between the current and previous crass 
section.  hie may indicate me need for additional crass eeci ions .  

Warning: During the standard Beep i terat ions ,  when the aesumed water surface was aeL equal LO crrtroal 
d e o ~ h .  the calculated warer aurface came hack below critical deorh. ~ h i o  indicates that there . . 
is not a valid nubcritical answer. m e  program deiauired to critical depth 

CROSS SECTION 

RIVER: X5 
REACH: Reach 1 RS: 0.951 

INPUT 
Description: 
~rarion  levat ti on ~ a r a  num- 11 

Manning8e n Values "urn= 3 
sra n Val Sra n Val Sfa  n V a l  

9 9 6 2 . 3 8 1  0 6  9 9 8 7 . 3 1  ,04510013.97 ,055 

Bank S t a :  left Right Lengths: Left Channel R i g l i t  Coeff Contr.  Expan 
9987.1110013.97 125.11 126.48 1 2 7 . 8 7  1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. Elev  (fti 2252.78 
Vel Head (fti 0.74 
W.S. Elev (ftl 2252.04 
crir W . S .  itti 2 2 5 2 . 0 4  
E.D. Slope lfL/fLl 0.023644 
Q Total (cfei 101.00 
Top WidLh IfLi 33.18 
"el ~ota.1 (rrlsi 6 . 7 0  
Max Chl Dpth (fLi 2.58 
COO". Total (CfEI 1955.1 

FDS ,$Cline Creek Tribrrhrric.9, 
r'CU 200SC024, Wort Assijinrnent 2 
JE FirNer/IIyd,nlo,qy & Gco,no,phnl~,,~y. 

Element 
Wt, "-Val. 
Reach =en. (rri 
Flaw area leq fLi 
area ,aq fti 
Flow lcfsl 
Top Width IfLl 
iivg. "el. (fL/sl 
~ y a r .  Depth itti 
Con". (ofni 



Length WLd. IfTI 126.49 WetTed Per. l i t 1  2 .26  2 7 . 0 1  4 . 6 4  
 in cn EI l i t )  22ns.36 shear ( i b / sq  it1 0.28 2 . 3 %  0.10 
Alpha 1.06 Stream Power l lb /Ei  81 0.36 1 6 . 2 8  1.00 

FrcLn Loss I f t i  2 . 9  Cum Volume ( a c r e - i t )  0 .72  1.91 0 . 9 4  

C h E LOSS (it1 0.00 Cum SX iacresi 0 .95  1 . 0 2  1.15 

warning: m e  energy equation could not be balanced wirnin m e  specified number of iterations.   he 
program used critical depth for the warer surface and continued on with the calculations. 

warning: m e  energy loss was greater than 1.0 ti (0.3 m i .  between me current and previous cross 
section.  his may indicate the need for addi~ionai cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated warer surface came back below critical depth. ~hi. lndrcares that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

E.G. Elev IfLI 
"el ~ e a d  ( i t )  
W.S. EleY (it1 
crir W S ,  (it1 
B.G. Slope iEr/Etl 
a Total ICESI  

Top Width l i t 1  
v e l  Total i i t / s i  
wax Chl Dprh i f t l  
Con"  Total ic fs l  
~ e n g ~ h  Wrd. ( f t i  
 in cn EI i f t i  
mpha 
Frcin Loss i f t l  
C 8 E Lo66 l f t l  

Profile "profile 2 

2 2 5 2 . 8 0  Element 
0.79 Wt. n~val. 

2252.01 Reach Len. (it1 
2252.01 Flow Area i s q  it1 

0 .026621  Area isa it1 

2249.16 Shear ilb/sq f t l  
1.01 stream power i l b / f t  61  
3.24 Cum Volume (acre-£t i  
0 . 0 1  Cum Sli  iacresi 

warning: The energy equation could not be balanced ~irnin the specliied number of iLeraLions. The 
program used degth for the warer surface and continued on with the calculations. 

Warning: The energy loss was greater rhan 1.0 tt ( 0 . 3  mi. between the current and previous C r 0 6 E  

secLion. Thii may indrcate Lhe need for additional cross sections. 
warning: mring me standard erep iterations, when m e  assumed warer surface was s e t  equal t o  cri~ical 

deptn, the calculated warer surface came back below critical depth. This indicates that there 
is not a subcritical answer. =he program defaulted to critical depth. 

Profile Uproille 1 

PUS 

LOB 
Chan 
Cham 
cnan 
cnan 
cnan 
Chan 
Chan 
ROB 

Left sta Right Sta 
(it1 ( E L I  
'1982.32 9987.31 

Flow area 
(c is1  (sq i t 1  
0 . 5 5  0.43 

10.18 2 . 7 9  
3 1 . 8 3  5 . 4 0  
61.41 8.02 

W.P. 
IfLI 
2 . 2 6  
3 . 8 7  
3 . 8 7  
3.87 
3 . 8 6  
3.81 
3 . 8 5  

warning: me energy equation nor be balanced "itnin the specified number of iterations.  he 
program used depth for me water surface and continued on with m e  calculations. 

Warning: The energy loss was greater rhan 1 . 0  it 10.3 mi, between t he  current  and previous cross 
m i s  mav indicate t h e  need tor additional cross section*. ~ ~ 

warning: During the standard step iterations. "hen the assumed water suriace was s e t  equal Lo critical 
depth, the CalculaLed water surface came back helow criricai depth. This indicates chat there 
is not a valid subcrrtical answer. The program defaulted Lo critical depth. 

PO6 

LOB 
Chan 
Chan 
Cham 
Chan 
cnan 
m a n  
Cham 

W.P. 
IfLI 
2.08 
1.87 
3.87 
3 . 8 7  
1.86 
3.85 
3-85 
4 . 5 0  

a RIVER: X5 
REACH: Reach 1 - 
INPUT 

RS: 0.927 

warning: me energy covld nor be balanced within the specified number oi iterations.  he 
program used critical depth for the water surface and continued an with the calculations. 

~ ~ ~ ~ i ~ ~ :  mre energy lass was greater than 1.0 it (0.3 m). between me current and previous crass 
6eCLlOn. This ma" indicate m e  need for additional cross secLions. 

Warning: During Lbe standard seep iteraLlons. when the assumed warer surface was set equal to critical 
depth, m e  calculated water surface came back below critical depth. This indicates that there 
16 not a "alld subcriLical answer. The program defaulted to criLlcal depth. 

CROSS SECTTON 

De.Cripii0": 
atation ~levatlon ~ a ~ a  mum. 12 

FDS cf Cline Creek Tributaries, 
FCD 2005C024, Work Assignfncnt 2 
JE Fuller/Hydi.ology & Geomorl~hol~i~y. Inc. 



Bank Sta: Lieit Rlght Lengthe: L e f t  Channel Right COeff Contr. Expan 
9990.8210017.62 6 4 . 8 6  6 0 . 5 8  5 2 . 3 5  1 . 3  

CROSS SECTION OUTPUT profile uprorile 1 

E . G .  Elev ifL1 2 2 4 6 . 9 0  Element Left 08 Channel Right OB 
Vel Head I f t i  0.71 WL.11-Val. 0 .056  0.045 0 . 0 5 5  
W.S. Elev ifcl  2 2 4 6 . 1 7  Reach Len. i t t 1  6 4 . 8 6  60.18 52.15 
Crii W.S. IfLi 2246.17 Plow Area leq f t l  0 .43  41.18 1.87 
E . G .  Slooe If~!fLl 0.021119 area lea fkl 0 . 4 3  4 1 . 1 8  1 .87  
0 T o t a l  (c is1  101.00 Flow lcinl 0 . 6 1  297.18 2 .94  
Top Width ifLl 16.10 Top Width i f t l  1.71 2 5 . 8 0  8 .00  
"el Total ifLIs1 6.62 Xvg. "el, i f L / s l  1 . 6 1  5 . 8 9  1 .57  
M i i x  Chl DpLh ifL1 2.78 Hydr. Depth ( E L I  0.25 1.61 0 . 2 3  
Con". Total icfnl 1961.1 Con". lCl!al 4 . 5  1937 .5  1 9 . 1  
Length WLd. 1fLI 6 0 . 5 5  Wetted Pel, l i t 1  1 . 7 8  2 7 . 2 6  8 . 0 1  
 in cn EI i t r i  2 2 4 3 . 3 9  shear ilb/oq i t )  0.15 2 . 3 3  0.34 
mpna 1.07 stream power l l b / i r  01 0.57 16 .05  0 . 5 4  
F ~ C C ~  LOSS i f t i  1 . 2 ~  cum volutne iacre-f r i  0.72 1.81 0.93 
C i E L06B i t t i  0 . 0 1  Cum Sh iacllesl 0.94 0.95 1.13 

warning: m e  energy equation could nor be balanced within the npecified nun~ber of iterations.  he 
nrooram used crrtical deo~h for the water surface and continued on with me ca~cu~atians. . - 

warning: ~ i l e  energy loss was greater than 1.0 f t  (0 .3  m i .  between me current and prcviarie croee 
necrlon. This may indicate the need for additional cross seciiona. 

warning: During me standard step iterations, w h e , ~  the anaumed water surface was set equal LO critical 
depm, me calculated warer ~urface came back below critical depth.  his indicates t h a t  there 
i8 not a valid sllbcriLical anewer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #prof i le  2 

E . G .  E l e v  i f r l  
V e l  Head l i t 1  
W.S. E l e v  ifLl 
crit W . S .  i f t i  
E.C. Slope i t t I tL1 
Q Total ic fs l  
Top Width IfLi 
"el T o t a l  ift!si 
Max Chl DDLh i f t i  

Element 
WL .  " ~ V a l .  
=each  en. i i r )  
FIOW ~ r e a  isq i t ]  
lirea isq it1 
F l a w  lcfal 
Top Width ifL1 
xvg. "el, i i t / a i  
Hydr. Depth l i t 1  
Con". icis1 
wetted per, l i t )  
shear l ib /sq  it1 
stream power ( I b l i t  ni 
cum volume i a c r e ~ i r i  
cum Si i  lacreal 

~arning:  he energy equation could not be balanced within m e  specified number of iterations.   he 
program aelec~ed the water surface that had the lease  amount of error between computed and 
anaumed values. 

warning: =he energy loss wan greater than 1.0 ft ( 0 . 3  m i .  hetween the current  and previous croin 
section. mi. may indicate the need for additional cross oeoriona. 

warning: ~uring the standard step iterations. when the assumed water svrtace wae set equal to critical 
depth, the calculated warer nurface came hack below critical depth Thin indicates that there  
is nor a valid subcritical anewer. The program defaulted Lo critical depth .  

FOB Left Sta Right Sta Flow Area W.P. percent ~ y d r  velo~ity 
( € = I  i f t i  lots1 ing ft1 l i t 1  con" ~ e p r h i i r )  i i t l n i  

1 LOB 9 9 8 4 . 9 4  9 9 1 0 . 8 2  0.6'1 0 . 4 3  1.78 0.23 0 . 2 5  1.61 
2 Chin 9 9 9 0 . 8 2  9 9 9 4 . 6 5  19.12 4 . 0 6  3 . 9 8  6.35 1.05 4.71 
3 Chan 9994.65 4448.48 51.00 8.13 3.97 20.27 2.12 7.51 
4 Chan 9 9 9 8 . 4 8  10002.31 8 5 . 7 6  9 . 8 7  3.87 2.58 8.69 

warning:  he energy equation could not be baianced within the specified number of irerariona. m e  
program used critical depth for  the warer surface and continued on w i t h  the calculations. 

Warning: The energy loas waa greater than 1.0 ft ( 0 . 3  m i .  between m e  current and previous croaa 
oecrion. ~ h i n  may indicate the need for additional crase sections. 

warning: nuring the standard seep iterations, when rile aesumed water surface was oer equal ra critical 
depth, the calculated warer euriace came back helow critical deprii. ~ h i o  indicates t h a t  there 
is not a valid oubcri~ical answer.  he program defaulted to critical depth .  

Profile #profile 2 

POB Left Sra Right Sra FLOW ilrea W.P. percent ~ y d r  velocity 
i f t i  i i i i  iofs i  isq f t i  ( i t)  con" Depihi f r i  i t r l s l  

1 LOB 9 9 8 4 . 9 4  9 9 9 0 . 8 2  0.63 0 . 4 0  1.71 0.21 0 . 2 4  1.60 
2 m a n  4990.82 9991.61 1 8 . 9 5  1.98 1.98 6.30 1 . 0 4  4.76 

FDS oJ'Clb~e C ~ e e k  Trlburarier, 
F C D  2005C024, Wor,,QAasign,,renf 2 
Jll  VuNer/lfydi,nlogy & Geontorpltology, Inc. 440 



m a n  9 9 9 4 . 6 1  9 9 9 8 . 4 8  61.41 8 . 0 5  3.97 20.41) 2.10 7.62 
Chan 4 9 9 8 . 4 8  10002.11 8 6 . 5 7  9.80 3 . 8 7  2 8 . 7 6  2 . 5 6  8 . 8 3  
Cham l0002.31 10006.13 61.61 7.98 3.86 20.47 2.08 7.72 
m a n  10006.13 10009.96 39.61 6.12 3.86 11.16 1.60 6.47 
Cham 10009.96 10013.79 21.69 4.27 3 . 8 6  7.21 1.11 5 . 0 9  

8 m a n  10013.79 10017.62 8 . 6 7  2 .45  3 . 8 5  2 . 8 8  0 .64  3.51 
9 ROB 10017.62 10026.46 1 . 8 4  0.90 2 . 6 9  0.61 0 . 3 8  2.05 

warning: =he energy equation could not be balanced within m e  specified numer of iteratione. *he 
program selected the warer surface inat had me least amount oi error between computed and 
assumed values. 

warning:  he energy loss was greater than 1 . 0  it 10.3 m i ,  between me current and previoue crosi 
section. This ma" indicate the need for additional cross sectlone. 

Warning: During the standard step iterations, when the assumed water surface was set  egual to critical 
depth, the calculated warer surface came back belo" critical depth. This indicates that there 
is not a valid subcritical answer. s he program defaulted LO critical depth. 

CROSS SECTION 

RIVER: X5 
REXH: Reach I RS: 0.915 

INPUT 
Description: 
Station Elevation Data num= 19 

SLa Elev Sra Elev Sra Elev Sea Elev Sea Elev 

Bank Sea:  Left Right Lengths: Left Channel Right Coeff Cont r .  Expan 
9989.5410012.12 7 7 . 8 4  8 2 . 9 4  82.36 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.O. E l e v  I f t i  
"el Head l f t l  
W.S. E l e v  I f t i  
crir W.S. ( i t )  
E.G. slope l f r l r r i  
a mtar icrai 
TOP width I ~ L I  
"el Total IEtIsi 
wax chi Dprn l i t ]  
Con". Total lc fs l  
length W L ~ .  f i t )  
win cn XI ( i t )  
alpha 
FrCLn LOSS IfLI 
C h E LOSS l f t l  

Left OB Channel 
0 . 0 5 5  0 . 0 4 5  
77.84 8 2 . 9 4  

4 . 9 4  4 0 . 9 2  
4 . 9 4  40.92 

11.95 283.30 
9.81 2 2 . 5 8  
2 . 4 2  6.92 
0 . 5 0  1.81  

2 1 1 7 . 6  Con". lc fs i  4 1993.1 
82.21 Wetted Per. i f L i  9 . 8 7  22.84 

2 2 4 1 . 3 2  Shear 1IbIsq i t )  0 . 6 3  7 .26  
l l 8  stream power 1Ib l i r  sl 1 .53  15 .65  
1 . 3 6  cum volume (acre-iri 0.71 1.77 

~ ~. 
0 . 0 4  Cum SA lacresi 0 . 9 4  0.91 

warning:  he energy equation could not be halanced within m e  specified number of iterations. m e  
~rogram used critical deotn for the water ~uriace and continned on with the calculations. 

Warning: ?be-energy loss was greaker than 1.0 fr  10.5 mi , beiween The current and previous Cross 
section. This may indicate m e  need for addlt~onal cross sections. 

Warnin-: Durino the skandard steo iLeraLions, when the assumed warer surface was set eaua1 Lo critical 
depth, the calculated water surface came back below critical depth. ~ h r s  Indicates that there 
is not a valid subcritical answer.  he program defaulted LO critical depth. 

CROSS SECTION OUTPUT PrOflle Wprofile 2 

E.G. Elev I F L I  
V e l  Head I f t i  
W . S .  Elev !fL1 

Element 
Wt. "-Val 
Reach =en. !fLl 

Channel 
0.045 
8 2 . 9 4  
19.40 
39.90 

301.00 

crir W S ,  i f r i  
E D .  slope i t r l f ~ i  
o Total i c f s l  

Flow area lsq f t l  
area !8q f t i  
Flow 1 C f S I  

Gap Width l f r l  
vel Total ( f t l s )  
Max Chl Oath i i i i  . . .  
Con" Total !cis1 
Length Wtd. ifL1 
 in cn ~i l r r )  
Alpha 
FrCLn LO66 !it1 

. . .  
Con" !cfs) 
Wetted per. [ f t i  
Shear i l b l sq  f t l  
stream Power l l b l t t  61 
cum volume !acre-fLi 

warnmg:  he energy equation could not be balanced within me specrfied number of iterations.  he 
program used critical depth for the warer surface and continued on with me calculations. 

warning:  he crass section had LO be extended vertically during the crlrical depth calculations. 
warning:  he energy loss was greater than 1 . 0  ft 10.3 m). hetween the current and previous cross 

section. This may indicate the need Ear additional cross sections. 
warnin.: ~urina me standard sten iterations, when the assumed warer surface was set eaual to critical ~ ~ 

depth, the calculated warer surface came back below critical depth.  his indicates Lhae there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

warning:  he parabolic search method failed to converge on critical depth.  he program w i l l  try me 
cross section s l i ce l s ecan t  rnernoa LO find critical depth. 

FDS of Cliwc Creek Tribumries 
FCD i00.7~024, Work Assignment 2 
JE Fulle,/Hyd,nlo,fiy & G e o m o ~ ~ h o l o ~ y ,  Inc. 



LOB 
2 LOB 
1 cnan 
6 cnan 
5 cnan 
6 Chan 

Chan 
8 cnan 

Chan 
10 ROB 
11 ROB 

warning:  he energy equation could not be balanced wirhln the speci f ied  number of i t e r a t i one .  i he 
program used critical depth for the water nuriace and continued on with Lhe caloulaLionn. 

Warning: The energy l o n n  was greater rhall 1.0 it 10.3 m1, between the currellL and previous croaa 
necrion. ~ h i o  may i nd i ca t e  me need for additional cross seotione. 

warning: ~ u r i n g  the  standard s t ep  i t e r a t i o n s ,  when the ansumed warer nurfilce warn s e t  equal to c r i t i c a l  
depth, the calculated water surface came back below c r i t i c a l  depth. T ~ I ~ J  indica te8  that  there 
i s  not a va l id  subc r i t i c a l  answer. The program defaulted Lo c r i t i c a l  depth. 

m a n  
cnan 
cnan 

Left SLa Right SLa 
i i L i  i f t i  

W.P. Percent Hydr Velocity 
(€TI con" oeprn~tti ~rr/cl 
4.26 6.25 1.21 4 . 8 2  
1 . 2 5  12.20 1.62 7.03 
1.27 1 9 . 4 3  2.15 8.44 

warning:  he energy equation could not be balanced within me epecified number of iterations.   he 
oroaram "see critical deotn for the warer aurrace and continued on w i t h  the calcula t ions .  

warning:  TI^^-^^^^^ sec t i on  had t d h e  extended v e r t i c a l l y  during the  c r i t i c a l  depth calculations. 
warning:  he energy 106s was greater than 1.0 ft 10.3 m), between me current and previous cross 

neckion. ~ h i n  may indica te  me need for addi t ional  crass sec t i ons .  
warning: ~uring me atanilard e t ep  iteratione, when the aeeurned warer surface wao set equal to critical 

depth, me calculated warer surface can~e back below c r i t i c a l  depth. ~ h i a  indica tes  t h a t  there 
i s  not a va l i d  s l lbcr i r ica l  answer. The oroaram defaulted to c r i t i c a l  death .  . - 

Warning: The parabol ic  search method f a i l e d  Lo converge on c r i t i c a l  d e p t h  The Gogram w i l l  t r y  the 
cross sect ion ~ l i c e l a e c a n t  method t o  f ind  c r i t i c a l  depth. 

CROSS SECTTON 

RTVER: X5 
REACH: Reach 1 RS: 0.900 

s t a t i o n  Eleva t ion  ~ a t a  
Sea Elev S t a  

9 9 5 2 . 6 8 4  2 2 4 1 . 5 9 9 9 6 4 7 7 4  
9977.574 2 2 1 9 . 0 3 9 9 7 8 8 2 4  
9 9 9 4 . 9 2 4  ZZli.7510001.26 

Manning'o n Values "urn- 3 
S L ~  n val Sra n v a l  s t a  n v a l  

9 9 5 2 . 6 8 4  , 0 5 5 5 9 9 9 4 . 9 2  0411000509 ,055 

~ a n k  SLB:  left nignr Lengths: Lert  channel ~ i g h r .  coefi canrr. ~ x p a n  
9 9 9 4 . 9 2 1 0 0 0 5 . 0 9  6 4 . 4 4  8 6 . 9 9  110.42 .1 . 3  

CROSS SECTION OUTPUT P ro f i l e  #p ro f i l e  1 

E.O.  lev (fti 2240.40 Element ~ e f r  OB channel ~ i g i i t  UB 
Vel Head (fti 0 . 5 8  Wf. "-Val .  0 . 0 5 1  0 . 0 4 1  0.051 
W . S .  nlev (ELI 2 2 3 9 . 8 1   each =en. (ft) 6 4 . 4 4  8 6 . 9 9  110.42 
CriL W.S. (ftl 2 2 3 9 . 8 1  Flow Area lsq ftl 22.71 27.11 13.17 
E.C. Slope 1fLIftl 0.011859 Area lsq fLl 22.71 2 7 . 3 1  13.17 
Q Total ICfeI 301.00 Flow lcfal 69.62 198.51 32.85 
Top Width Ifti 52.00 Top Width IfLl 1 3 .  Bi 10.17 18.82 
vel   oral I ~ ~ I S I  n . 7 ~  avg. "el. (trlsi 3.07 7.26 2 . 4 9  
Max Chl DpLh IfLi 5 . 4 3  Hydr. Depth IfLi 0.95 2 . 6 9  0.70 
Con". Total lcfnl 2556.8 Con". lcfni 591.4 1686.3 2 7 9 . 1  
~ e n g ~ h  W L ~ .  I ~ L I  86.34 wetted Per ,  lfti 2 3 . 9 9  10.72 18.96 
i in cn XI itri 2236.38 shear ilblsa fri 0.82 2.21 0.60 
Alpha 1.5s stream power IIbIit nl 2.51 16.01 1.50 
FrcLn Loas IfLi 1.05 Cum Volume lacre-fii 0.69 1 . 7 1  0.91 
c e E ~ o r s  (ELI 0.00 cum sa (acres) 0.91 0 . 8 8  1.10 

warning: me energy equation conla not be balanced within t h e  speci f ied  number of iterations.   he 
program used critical depth for t h e  warer surface and continued on w i t h  the ca l cu l a t i ons .  

warning:  he energy losa wan greater than 1.0 it 10.3 ml, between the current and previaua crosii 
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section. This may indicate m e  need far additional cross sections. 
warning: During the standard srep iterations. when Lhe assumed water Burface was set equal Lo critical 

deotn, tne calculated water suriace came back below critical death. This indicates that there . . 
i6 not a valid subcriLical answer, The program defaulted La cri~ical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. E l e v  IfLl 
Vel Head lftl 
W.S. Elev lftl 
C*it W . S .  IfLI 
E.G. slope IftIEtl 
0 Total (Cis1 
TOP width ifr) 
"el Total irrls) 
  ax chi Dpth lit) 
Conv. Total lcisl 
length wtd. (it) 
Mi" Ch El IfLI 

Element 
WL.  n ~ v a l  
Reach Len. (ftl 
Flaw area tea ftl 
Area lsq ftl 
Flow (Cfil 
ToB Width (ELI 
aug. "el .  lfrlsl 
Hydr Depth (ftl 
Can" icisi 
Wetted Per. (ftl 
Shear (Ib18q ftl 
Stream Power 11blFL sl 
cum volume (acre:ttl 
cum SA (acres1 

warnins: The enerav emation could not  be balanced within the soeciiied number of iLeraLions. The .. . 
program "see critical depth for the warer surface and continued on with the ca~culations. 

warning: =be cross section haa ro be extended vertically during the critical depth ca~cuiations. 
warnino: =he enerclv loss was aiearer than 1.0 ft 10.3 mi. between me current and orevious crosm -. 

section. This may indicate the need for additional cross sections. 
warning: During the standard srep iterations, when the assumed water surface was set equal to critical 

depth, me calculated isvrface came hack below critical depth.  his indicates that there 
is nor a subcritical answer. s he program defaulted to criticill depth. 

warning:   he parabolrc search method failed to converge on critical deptn. The program wrll try the 
cross Becrion ~11~eIsecanL method Lo find critical depth. 

POS 

LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
than 
Chan 
Chan 
ROB 
ROB 
ROB 

left Sea night SLa 

ILL1 lft) 
9969 .58  9978 .03  
9978.03 9 9 8 6 . 4 7  
9986 .47  4 9 9 4 . 9 2  
9994 .92  4 9 9 6 . 3 7  
9 9 9 6 . 3 7  9 9 9 7 . 8 3  
9497.81 4999.28 

W.P. 
Ifti 
7.00 
8.45 
8.54 
1.48 
1.48 
1 . 4 8  

warning: ?he energy equation covld not be balanced within the specified number of iterations.   he 
oroiiram used critical deorn for the warer surface and continued on with the calculations. . ~. 

warning:  he energy lass was greater than 1.0 f r  10.3 ml, between the current and previous cross 
SeCLion. This may indicate the need for additional cross sections. 

wainlng: mring me standard s t ep  iterations, when the assumed water ~urface was aer equal ro critical 
depm, me caic~lared water surface came back belaw critical depth. m i s  indicates that rnere 
is nor a valid subcritical answer. m e  program defaulted to crirical depth. 

Profile #profile 2 

POS ~ e i r  s t a  ~lghi sra m o w  area W.P. ~ercent ~ y d r  velocity 
ift) (it) (cis) isq fti ~fri conv D ~ ~ T ~ I ~ T I  ( ~ T I ~ I  

1 LOB 9 9 1 8 . 0 3  9 9 8 5 . 4 7  6 . 8 8  2 . 5 0  3.57 2 . 2 8  0.89 2 . 7 5  
2 LOB 9986.47 9944.92 4 9 . 4 7  11.45 8 . 5 4  1 6 . 4 4  1 . 3 6  4.32 
3 Cham 9 9 9 4 . 9 2  9996.37 2 3 . 4 3  3 . 1 6  1.48 7 . 7 8  2.18 7.41 

Cham 9996.37 9997.81 2 8 . 4 2  3 . 5 5  1 . 4 8  9 . 4 4  2 . U  8.01 
5 Cham 9 9 9 7 . 8 3  9 9 9 9 . 2 8  3 3 . 8 3  3.94 1 . 4 8  11.24 2.71 8 . 5 8  
6 cnan '1999.28 1oooo.73 39.19 4 . 3 3  1 . 4 8  13.15 2 . 9 8  9 . 1 4  

Chan 10000.11 10002.18 4 5 . 7 8  4 . 7 3  1 . 4 8  11.21 3.25 9 . 6 8  
8 m a n  10002.18 10003.64 36.22 4.39 1.74 12.03 3.02 8 . 2 5  
9 m a n  10003.64 10005.04 22.31 3.16 1.58 7.41 2.17 7.07 
10 ROB 10005.09 10013 .14  1 5 . 0 7  3 . 9 9  1.87 5.01 1.71 3 . 7 8  

warning:  he energy equation could not be balanced within the specified number of iterations. i he 
program used critical depth for the warer suriace and continued on with the calcuiarions. 

warnins: w he cross section had to he extended verricanv durin~ the critical death calculations. - ~~ 

warning: The energy loss was greater than 1.0 it 10.3 m,. between The current and previous cross 
section. ~ h l s  may indicate the need ear additional cross sections. 

warning: ~uring the standard srep iterations, when m e  assumed water ~urface was set equal to critical 
depth, the calculated water surface came back below critical depth. m i s  indicates rnar rnere 
is not a "all6 subcritical answer. The program defaulted to critical depth. 

warning: The parabolic search method failed Lo converge on critical depth. The program Will try the 
cross SeCLlOn slice1r;ecanL method LO find critical depth. 

CROSS SECTION 

RIVER: x5 
REIICH: Reach 1 RS: 0.883 

INPUT 
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POS ~ e i t  sta ~iuht ~ r a  m o w  hrea W.P. percent xvdr V ~ I D C ~ ~ Y  

cnan 
Chan 
cnan 
m a n  
cnan 
Chan 
Chan 

warnina:  he enerov eauarion could nor be balanced within m e  soecified number ai iteratione. i he .. . 
program used critical depth for Lhe warer surface and continued on with the caicuiaiions 

warning:  he energy loss was greater than 1.0 r k  10.3 ml, between the current and previoui cross 
section. This ma" indicate the need for additional cross sectrons. 

warning: ~uring the standard step iterations, when me assumed warer surface was aer equal to critical 
depth, the calculated warer surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: x5 
RELCH: Reach 1 RS: 0.871 

INPUT 
Description: 
station ~levarion ~ a r a  mum= 16 

S L ~  =lev sra  lev s t a  = lev  Sra  lev sra  lev 
9450.311 2236.499954.041 2236.39973.401 2234.979979.361 2 2 3 4 . 2 4  9988.01 2233.14 
9488.011 2231,149992,601 2232.339999.891 2231.1 0 0 0 0 9  22330310010.94 2233.74 
10014.42 2234.0210015.18 2234.1310019.3-1 2234.610020.42 2234.871002901 2236.19 
10030.74 2236.62 

Manning8s n Values "Urn= 
Sra n Val SLa n Val St* n V a l  

4450.311 , 0 5 5  9988.01 , 0 4 5  10007.9 , 0 5 5  

~ a n k  sea: =eft night ~engths: Left channel Right caeii conrr. ~ x p a n  
9 9 8 8 . 0 1  lOO07.9 151.31 164 175.1 1 .3 

CROSS SECTION OUTPUT PrOflle UprOfile 1 

E.D. Elev (ftl 
Ye1 Head (ftl 
W.S. EleY lftl 
crir W.S. lftl 
E.C. SloDe IfL/fLl 
o Total  icrsi 
Tap Width (ftl 
vel Total ~ftlsi 
Max C h l  Dpth IfLl 
Can" Total tcfsl 
Length Wtd. lftl 
Min Ch El lftl 
alpha 
FrCrn Lose 1fLl 
C h E Loss (fLl 

Element 
W t ,  "-Val. 
Reach Len. lfil 
Flow area lsq LLI 
Area 1sq ttl 
Flow lcfs, 
Top Width IfLl 
iivcr. "el. IfL1.I 
~ ~ ; l l - .  Deprn (fri 
COD". (CfBl 
Wetted Per. lftl 
shear 11b/sq Etl 
stream power Ilblit si 
cum volume (acre-iri 
Cum S* lacresl 

Right OB 
0 . 0 5 5  

115.10 
3 . 2 7  
3 . 3 7  

warning: m e  energy equation could not be balanced within the specified number of iterations. ~ n e  
oroaram used critical deakh for Lhe warer surface and continued on with the calculaiions. . - 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. ?his may indicate the need for additional cross sections. 

warnina: ~urina m e  standard srea iterations. when the assumed water surface was s e t  eoual LO critical 
depth, me calculated warer euriace came back below critical depm. mils indicates that there 
iS not a valid svbcrirlcal answer. The program defaulted ra critical depth. 

CROSS SECTION OUTPUT Profile #protile 2 

E.C. =lev lit1 2234.92 Element left 08 channel ~ight OB 
V e l  Head lit1 0.72 W L . 0 - V a l .  0.055 0 . 0 4 5  0 . 0 5 5  
W.S. Elev Iff) 2234.20  each   en. iftl 151.11 164.00 175.10 
CriL W.S. IfLI 2234.20 Flow &red 169 Etl 4.41 40.41 3.70 
E.O. slope lirlfr) 0.017768 .area isq it) 4.41 40.41 3.70 
0 Total (cis1 301.00 Flow IcEGI 10.59 282.21 8.20 
Top width lit) 3 5 . 4 0  TOP width (it] 7.99 19.89 7 . 5 2  
vel T O L ~ I  lir/s) 6.20 ~ v g .  vel. iitlsi 2 . 4 0  6 . 9 8  2.22 
 ax ~ h 1  ~ o t h  i f t i  2 . 9 0  Hvdr. Death i f t i  0.55 2.01 0 . 4 9  

Con", ICiSI 
Wetted Per. iitl 
shear llb/sq it1 
Stream Power Ilblif el 
Cum Volume <acre-it1 

warning: ~ i l e  energy equation could not be balanced within the specified numher of iterations. ?he 
program used critical depth for the water surface and continued on with the calc~iations. 

warning: me cross aec~ion had to be extended ver i rcany  during the critical deprn c a ~ c ~ ~ a r i o n l s .  
warning: m e  energy loss was grearer than 1.0 tt 10.3 ml. between m e  current and previous cross 

section. =his may indicate the need for additional cross secrlons. 
Warning: During the standard step iteratione, when the assumed warer surface was set equal to critical 
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PO6 

LOB 
LOB 
t h a n  
t h a n  
"ha" 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

Lieit Sra Right ~ t a  
i i r i  i i r i  

Area 
isq f t !  

0.01 
4.05 
1.60 
5.00 
6.20 
7.34 
7.51 
5.82 
4.07 
2 . 8 9  
0 . 4 8  

W.P. 
i f t i  
0.46 
7 . 6 0  
2 . 8 4  
2.88 
2.87 
2.87 
2.90 
2.91 
2.91 
4 . 5 5  
2 . 9 5  

warning: =he energy equation could nor be balanced within the  speci f ied  number of i t e r a t i o n s .    he 
program ueed critical depth ior the warer surface and continued on with the c a ~ c u l a ~ i o n n .  

warnmg:  he energy loea was grea t e r  enan 1.0 t r  10.3 mi,  between the current  and previous croaa 
sect ion.  Tnie may indica te  the need for addi t ional  cross sec t i ons .  

warning: ~ u r i n g  the erandard s t ep  iterations, when the aeeumed warer surface was set equal LO c r i t i c a l  
deozh. the calculated warer surface came back below critical death.  his indicaten inat enere 
ia'nor a va l i d  a ~ b c r i r i c a l  antiwer. The program defaulted to critical depth .  

P ro f i l e  #p ro f i l e  2 

POB ~ e t r  s t a  ~ i g i i i  sra F ~ O W  area W.P. percent ~ y d r  v e l o o i ~ y  
i t t l  i f t i  lcfe!  isq it! i f i !  con" ~ e p t h l f t !  l f t l o !  

LOB 9 9 7 2 . 9 3  9980.41 0 . 0 2  0 . 0 3  0.50 0.01 0.07 0 . 5 1  
2 LOB 9980.17 9 9 8 8 . 0 1  1 0 . 5 1  4 . 3 8  7 . 6 0  1.51 0.58 2.41 

m a n  9988.01 9 9 9 0 . 8 5  18.81 1.72 2 . 8 9  6.21 1.31 5.05 
m a n  
Chan 
m a n  
cnan 
m a n  
m a n  
ROB 
ROB 

w a r n i n g :  me energy equation could nor be balanced within t he  speci f ied  number of i t e r a t i o n s .    he 
program "see c r i t i c a l  depth f o r  the water eurface and continued on with me calculatlonn. 

Warning: The crosa section had to be extended v e r t i c a l l y  during t he  c r i t i c a l  depth ca lcula t ions .  
warning:  he energy l o n o  wan greater than 1.0 f r  ( 0 . 3  mi,  between the current  and previous cross 

necrion. ~ h i a  may indicate  me need for addi t ional  crosa sec t i ons .  
warning: nuring the etandard etep iterations, "hen the aaeumed warer surface was s e t  equal Lo c r i t i c a l  

depth, t h e  ca lcula ted  warer surface came hack below c r i t i c a l  depth. ~ h i a  indicates  that there 
ie not a v a l i d  subcritical answer. =he program defaul ted  to c r i t i c a l  depth. 

warning: oearcn method f a i l e d  ro converge on critical d e p t h .    he program wi l l  t r y  the 
cross sect ion eliceleecant method to f i n d  c r i t i c a l  depth. 

CROSS SECTION 

R I V E R :  %5 
R E X H :  Reach 1 RS:  0 . 8 4 0  

l N P W  
Description: 
s t a t i o n  ~ i e v a ~ i o n  Data num= 2 7  

Sra Ble" Sea =lev SLa Ele" &La Ele" S t a  Elev 
4 '144.758 2 2 3 0 . 8 3 9 9 4 9 . 4 3 8  2 2 3 0 . 5 8 9 9 6 6 . 5 2 8  2229.679966938 222963968.158 2 2 2 9 . 4 5  
9 9 8 0 . 8 8 8  2227.7 9980.89 2227.79986.908 2226.819989.698 1 2 2 6 , 6 5 9 9 9 7 , 5 8 8  2226.21 
10001.45 2225.0110002.69 2226.0410005.23 2 2 2 6 . 0 6  100142226.89810021.11 2 2 2 7 . 7  
10022.94 2227.8610023.17 2227.81110021.45 2227.9410023.51 2 2 2 7 . 9 5 1 0 0 2 3 . 5 4  2227.95 
10023.57 2227.96 10023.7 2227.9810032.12 2229.0510036.41 2230.0610039.56 2 2 3 0 . 5 4  

10042 2231.14 10045.2 2231.98 

Manning,s n value0 nu",= 3 
9ta n Val SLa n Val Sea n "8.1 

9 9 4 4 . 7 6 8  , 0 5 5 9 9 8 6 , 9 0 8  , 0 4 5  10014 0 5  

Bank Sta: Lef t  Right LengLhe: L e f t  Channel Right Coeff ConLr. Expan 
9986.908 10014 86.27 89.08 88.92 .I . 3  

CROSS SECTION OUTPUT Prairle Xprofile 1 

E.C.  lev l i t !  
"el Head lfL1 
W . S .  Elev ifL! 
crir W . S .  ,ft! 
E.C. SlOl)e i f k l f e !  
o Total i c f s i  
~ o p  Width i f t i  
v e i  ~ o t a i  i i r / s !  

2 2 2 8 . 5 4  Element 
0.62 WL, n-Val. 

2 2 2 7 . 9 2  Reach  en. i f r i  
2 2 2 7 . g Z  Flow &red 184 it! 

0.022106 iirea lsq it! 
301.00 Flow l c f s !  

1 1 . 0 4  Tap Width i f t !  
1 . 9 0  hv4. "el, l f t l s !  

 ax chi ~ p t n  l t r !  1.91 H Y ~ Z .  ~ e p t n  i t r i  
Con". Total (cfe! 2 0 2 1 . 6  Can" i c f s )  
~encl th  wed. i f r i  8 9 . 0 0  ~ e r t e a  per, i fr!  

~ . .  
Mi;& EL ifk! 2226.01 shear l l b l e q  r t l  

Left 08 Channel 
0.055 0.045 
8 6 . 2 7  89.08 

Right OB 
0 . 0 5 0  
8 8 . 9 2  

4 . 8 4  
4 . 8 4  

13.73 
9 . 3 3  
2 . 8 4  
0 . 5 2  
9 2 . 3  
9.34 
0.71 
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alpha 1.16 stream power (Iblit s) 2 .00  14.03 2.02 
FrcLn Lass (it) 1.82 Cum Volume (acre-£ti 0.61 1.42 0.85 
C 61 E LO96 iitl 0.02 Cum SI (acres1 0 . 8 <  0 . 7 2  1.00 

warning: m e  energy equation could not be balanced within the specified number of iterations. i he 
program uaed critical depth far the warer surface and continued on with the calculat~ons. 

warning:  he energy loss was greater than 1.0 ft (0.3 m1. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

Warning: During the standard step ~Lerations, when the assumed warer surface was s e t  equal t o  crliical 
death. the calculated warer surface came back belaw iriricai deorh.  his indicates that there . . 
ia nor a valid subcriticai answer. The program 

CROSS SECTION OUTPUT Profile #profile Z 

6.0. EleY iit) 2228.72 Element 
vel sea6 (it) 0.79 W L .  n-val. 
W.S. =lev (it) 2227.93 ~ e a c n   en. ifti 
crir W.S. (it) 2227.93 PIOW ~ r e a  isq F L I  
E.C. Slope (ft/fLi 0.028621 area (sq ELI 
Q Total icfsl 301.00 Flaw (cfs) 
TOP Width (it) 27.09 TOP ~idrn ifti 
vel  oral (it/si 7.13 avg. "el .  (frlsi 
wax chi ~ p r h  ifti 1.92 ~eprn (fri 
C O n v  Total lcfsl 1779.2 Con". lcfsi 
~engrn W T ~ .  (fti 89.05 wetted per. I ~ L I  
 in cn EI ifti 2226.01 shear ilb/sq it1 
aloha 1.00 stream power ilblit si 

deiaulred to critical depri 

Lieit OB channel 
0 . 0 4 5  

8 6 . 2 7  8 9 . 0 8  
42.23 
42.21 

30l.00 
27.09 

7 . 1 3  
1.56 

1779.2 

warninri: m e  enerav eauarion could not be balanced within the soeclfied number of iterations.   he 
program ;iee-cririca~ depth for me warer surface and continued on wlrn the ca~cu~atione. 

~arning: m e  energy lass was greater inan 1.0 it 1 0 . 3  mi. between the current and previous cross 
section. =his ma" indicate the need f o r  additional cross sections. 

warning: During the standard step iLeraLlons, "hen the assumed water surface was set  equal to crirical 
depth, the calculated water surface came back below critical depth. This indicates that there 
1s not a valid subcrirical answer. The program defaulted Lo critical depth. 

PO6 L e f t  SLa Right Sta Flow Area W.P. Percent Hydr Velocity 
ifti iftl (cfsi l s q  fti Iftl con" DepLhiFri (frlsi 

LOB 9978.48 9986.91 11.15 4.17 7.70 3.70 0 . 5 5  2 . 6 7  
Chan 9986.91 9 9 9 0 . 7 8  2 5 . 0 4  4 .72  3 . 8 8  8 . 6 5  1 . 2 2  5.52 

3 m a n  9990.78 9 9 9 1 . 6 5  33.81 5 . 5 2  3 . 8 8  1 1 . 2 3  1.43 6.11 

Chan 10006.25 10010.13 4 2 . 8 7  6.38 3 . 8 9  14.24 1 . 6 5  6.73 
8 Chan 10010.13 10014.00 26.35 4 . 7 6  1.89 8 . 7 5  1.23 5.53 

ROB 10014.00 10020.24 13.02 4.27 6 . 2 8  4.33 0 . 6 8  3.05 
10 ROB 10020.24 1 0 0 2 6 . 4 8  0.71 0.56 3.11 0.23 0.18 1.26 

warning:  he energy equation could not be balanced within m e  specified numer of iterations. i he 
program used critical depth for the warer surface and continued on with the calculations. 

Warning: me energy loss was greater than 1.0 r r  1 0 . 3  mi. between the current and previous cross 
aecrian. This may indicate the need f o r  additional cross sections. 

warning: During the standard seep iterations, "hen the assumed water surface was set equal to critical 
depm, m e  calculated warer surface came back below crirical depth.  his indicates that mere 
is not a valid subcritical answer. The program defavlred to critical depth. 

Profile #profile z 

POB heft ~ t a  ~ i g h ~  sra m o w  ~ r e a  W.P. percent ~ y d r  velocity 
ifti ifL1 (cfsl (sQ fti lfti con" Depthifti (ftlsi 

Chan 9986.91 9990.78 2 4 . 7 3  4.71 4.99 8.22 1.23 5.21 
2 Chan 9440.78 9994.65 37.97 5 . 5 5  3 . 8 8  12.61 1.13 6 . 8 4  
3 Chan 9 9 9 4 . 6 5  99'18.52 4 7 . 2 9  6 . 3 3  3 . 8 8  15.71 1.64 7 . 4 7  

Chan 9 9 3 8 . 5 2  10002.29 17.99 -1.15 3 . 8 8  19.26 1 . 8 5  8.11 
5 m a n  10002.39 10005.25 5 9 . 5 9  -1.27 3 . 8 7  19.80 1.88 8 . 2 0  
6 Chan 10006.26 10010.13 48.10 6.40 1.89 15.98 1.65 7.51 

m a n  10010.13 10014.00 21.34 4.79 4 . 9 2  8 .42  1.21 5 . 2 9  

warning: The energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with m e  calculations. 

warning:  The energy loss was greater than 1.0 f L  (0.3 ",I. between the current and previous Cross 
section. ~ h i i  mmy indicate the need for additional crass sections. 

warning: ouring the standard step iterations, when me assumed warer surface was set equal LO critical 
denen, the calculated warer surface came back below critical death. m i a  indicates that there 
is-nor a valid subcritical answer. m e  program defaulted to cr i t ica l  depth 

CROSS SBCTION 

RIVER: Y5 
REACH: Reach 1 RS: 0.823 

INPUT 
DeSCrlpLlOn: 
station  levat ti on Data mum= 14 

S t a  Elev Sra Elev S L ~   lev s t a   lev S L ~  *lev 
9 9 6 7 . 2 6 5  2 2 2 8 . 0 2 9 9 7 2 . 4 6 5  2 2 2 7 . 5 4 9 9 7 3 . 0 4 5  2227499980,755 2 2 2 5 . 9 8 9 9 9 0 . 5 7 5  2221.48 

FDS ~~j 'cl ine Creek Tn'bufriries, 
FCD 2005C024, Work Assipntenl2 
JE Fuller/Hyd,n~lofiy & Gcomoq~hology, Inc 



Bank Sta: Left Right Lengths: L e f t  Channel Right Caeff Contr. Expan. 
9990.5810008.47 1 2 9 . 2 5  128.57 1 2 8 . 4 4  1 . 3  

CROSS SECTION OUTPUT profile #profile 1 

E D .  =lev i f ~ i  2225.33 ~ l e m e n ~  i eft OB channel n i a h ~  oa 
"el "eaa l i t 1  
W.S. Elev I f L l  
CIit W.S.  I f L i  
E.D. Slope I I L i f L I  
U Total I C i E i  
Top WidLll l f i i  
"el Total I f t i n 1  
Max Chl Doth Ifti 
con". T O ~ ~ I  lcini 
Length WLd. Ifti 
win Ch El i f t i  

0 . 8 2  WL. n-Val. 
2 2 2 4 . 5 1  Reach Len. I f L l  
2224.51 Flow Area i s m  f L i  . . 
0.019015 Area 16q f t l  

301.00 Flow l c f o l  
32.78 Top Width I f t i  

5.6 '1  Avg. "el. I f L i S l  
3 . 5  Hvdl. DeDLh l f t l  

2 1 8 2 . 8  CAV. I C ~ S I  

128.59 ,Netted Per. I f L l  
2221.16 shear i l w s a  ~ L I  

1.18 stream  owe; I I b i f L  el 
2.35 C Y m V O l Y m e  ( a c r e - f L 1  
0.04 Cum S i i  (ac res1  

warning:  he energy equation could not be b a l a n c e d  within the specified number of iteratione. The 
program used crirical depth for the w a t e r  surface and continued on w i t h  the calculationn. 

warning:  he energy loss was greater than 1.0 f t  10.3 m i .  between me current and previoua cronn 
section. Tnio may indicate the need tor additional croee sectione. 

warning: ~~~i~~ tile ~ r ~ n a a ~ d  etep  iterations, when the asaumed warer ourface was s e t  equal to crirical 
death. the calculated warer surface came back b e l o w  critical deorh. Thia indicalen that there . . 
l a  not a v a l i d  subcritical answer. m e  program defarllred to critica~ depth. 

CROSS SECTION OUTPUT 

E . G .  Elev l f t l  
"el Head I f t i  
W.S. Elev I f L l  
crir W . S .  IFLI 
E.D. Slope I f L I f L i  
O Total ( c i s )  
Top Width I f L i  
Val Total l f L / s l  
Max Chl Dpth I f L l  
Con". Total l c f s i  
Length WLd. I f L l  
Win Ch El l i t 1  

Profile "profile 2 

2225.33 Element 
0.77 WL. "-Val 

128.60 ,Vetted Per. I f L i  
2221.16 Shear I l b i n q  f L l  

1.18 stream Power I I b j f L  n i  
2 . 3  Cum Volume l a c r e - f L i  
0.00 cum SA ( a c r e s )  

warninii: The enermv eouiltion could not be balanced within the eoecified number of iLeraLions. The .. . 
program used cri~ioal depth for the warer surface and continued on with the ca~cu~etione. 

warning:  he cross section had LO he extended vertically during the critical depth calculations. 
warning: m e  energy 106s w a ~  greater than 1.0 f t  ( 0 . 3  m i ,  between me current and previous croee 

6eCLio". Thi. may ineicilte the need for additional croae sectione. 
~arning: ~ u r i n g  the standard oteg iterations, when the asaumea water aurfaoe wan n e t  equal to critical 

death. the calculated water surface came back b e l o w  crirical d e o ~ h .   his indicilrea that there - . 
is nor a subcritical answer. s he pzogram defaulted to ~;ltical depth. 

warning: parabolic search metnod failed LO converge on ori~ical depth. T ~ S  program w i l l  try the 
crass eection sliceisecanr method Lo find critical depth. 

Profile tiprofile 1 

Poe left SLa Rlght SLa Flow Area W.P. Percent Hydr Velocity 
( € t i  ~ f t i  i c i ~ i  1sq fti I F L ~  con" o e p m ( f t i  i f t ia i  

1 LOB 9 9 8 5 . 9 2  99'10.58 4 . 9 0  2.09 4.18 1.61 0 . 5 2  2.35 

2 m a n  9 9 9 0 . 5 8  9993.14 19.07 1 . 6 2  2.67 5 .14  1.42 1.27 

3 Chan 9943.14 g 9 9 5 . 6 9  38.12 5.45 2 . 5 3  12.66 2.13 6.99 
Chan 9 9 9 5 . 6 9  9 9 9 8 . 2 5  56.50 6 . 8 8  2.61 18.77 2 . 6 9  8.21 
Chan 9 9 9 8 . 2 5  10000.80 74.09 8 . 1 3  2 . 6 4  24.62 3.18 9.12 

6 Chan 10000.80 10003.16 5 5 . 4 +  6 . 8 8  2 . 6 8  18.42 2 . 5 9  8 . 0 6  
Chan 10003.56 1 0 0 0 5 . 9 1  2 0 . 3 2  4.79 2 . 6 8  10.07 1.87 6 . 3 3  

8 m a n  1 0 0 0 5 . 9 1  10008.47 1 3 . 1 1  2.88 2 .64  4 .36  1.13 1.56 
9 ROB 10008.47 10015.47 8.91 1.75 7.02 2 .96  0 . W  2.38 
10 ROB 1 0 0 1 5 . 4 7  10022.47 0 . 5 2  0.5A 3.85 0.17 0.14 0.97 

warning: T ! I ~  energy equation could not be balanced within the speoiiied number o f  iterations. me 
oroaram used critical deotn for the warer aurface and continued on with the calculations. . - 

warning:  he energy lass was greater t!mn 1.0 f c  1 0 . 3  m ) ,  between the current and previous craae 
section.  his may indicate rile need for  additional cross sections. 

warning: nuring m e  standard step iteration., when the aesumed warer surface was s e t  equal to oriricel 
depth, the calculated warer surface came b a c k  below critical d e p t h    his indicates that there 
is not a valid nubcritical answer. The program defaulted to critical depth. 

POD =eft ~ t a  night sta n o w  iirea w . .  percent ~ y a r  velaoity 
i f t i  I f L i  l c f e !  1sq f t i  i f t i  Conv D e p L h l f L i  l f t /@i  

1 108 9985.92 9990.58 5.39 2.28 6 . 2 3  1.79 0 . 5 6  2.17 

EDS o/Cli,ie Creek Tribrrfcrrie.~, 
FCD 2005C024, Work Aasig,rmenr 2 
Jl? F ~ ~ l i e r / H ~ l o g y  & Cenmorpizology, I~rc 



Chan 
Chan 
cnan 
Chan 
Chan 
Chan 
m a n  
ROB 
ROB 

warning:  he energy equation could not be balanced within the specified number of iterations. m e  
program used critical depth for  the water ~urface and continued on with the calculations. 

warning:  he cross section had to be extended vertically durrng the critical depth calculations. 
warning:   he energy lass waa greater than 1 . 0  t t  10.3 rnl. between me current and previous cross 

section. This may indicate the need tor additional cross secrionb. 
warnmg: ouring the standaid step iierariona, when the assumed water surface was s e t  equal LO critical 

depth, the calculated water surface came hack below critical depth.  This indicates that there 
is not a "axid subcritical answer. s he oromram defaulted to criiica~ denrh. . . 

warning:  he parabolic search method failed to converge on critical depth. m e  program w i n  try the 
cross section s l i c e l s e c a n t  method to find critical depth. 

CROSS SBCTION 

RIVER: X5 
REACH: Reach 1 PIS: 0.799 

INPUT 
Dea~r1i)Zion: 
station ~ ~ e v a r i o n  ~ a r a  num= 24 

SLa Blev Sfa Elev SLa Elev Sta E l e v  SLa Elev 
9956.611 2224,019957411 2223869960.501 2223074967.781 2 2 2 2 . 6 4 9 9 7 2 . 9 9 1  2222.43 
9980.22 2221,489989611 2 2 2 0 . 2 4  9 9 9 3 . 9 5  2214524993961 2219.52 9995.13 2219.31 

9995.111 2219.3399g8.811 2218610001.48 22181810009.07 2219.26 10012.1 2219.67 
10018.64 2220191001'183 22202710021.16 2220.1310030.59 2221.3210034.38 2221.61 

Bank SLa: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9995.1310009.07 154.9 156.43 161.74 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.C. 61eu l i t 1  
"el ~ e a d  l i t 1  
W.S. Elev l i t 1  
CriL W.S. (it! 
E.D. slope i i t l i r !  
Q Total ( c i s )  
TOP width t i t 1  
vel Total t i t l s i  
  ax cnl a p ~ h  tit! 
conv. Total i c f r ; ~  
~engrh wtd. i f r !  
Min Ch E l  I f t i  
Alpha 
mcrn ~ o s s  i fr i  

Element 
WL. "~"al. 
Reach Len. l f t l  
Flaw area l s q  f t l  
area (sg f t 1  
Flow (Cflil 
Top Width l f r l  
kvg. "el 1 f t l s i  
Hydr Depth ( f t !  
Can" icfs!  
Wetted Pel. I t t l  
Shear ilblsq f t i  
Stream Power ilblft s i  
cum voiume i a c r e - f t l  

warning: =he energy equation could not be balanced within the specriied number of iterations. i he 
~roiiram used critical deoth £or the warer surface and continued on with the calcula~ions. . . 

warning: =he energy lass was greater than 1.0 it (0.3 mi. between t h e  current  and previous cross 
aec~ion. ~ h i n  may indicate the need for additional cross sections. 

warnina: Durina the standard sten iterations, "hen the assumed water suriace was set  eoua1 Lo critical 
depLh, the calculared water surface came back helow critical depth. This indicates that Lhere 
is not a valld subcritical answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT 

E.D. E l e v  (fL1 
"el Head ( f L !  
W.S. Ele" ( f i l  
crir W.S. ( f r )  
E.G. slope (it l i t)  
0 Total l c fa l  
Top Width ( f L !  
"el Total ( f t l s l  
Max C h l  Dpth I L L 1  
Con". Total ( c f s l  
length Wrd. t f r i  
Min Ch E l  i f t i  

l e  2 

Element 
WL. "~"al. 
Reach Len. ( i t 1  
Flow *lea t s g  ft! 
Area (sq it1 
Plow ( c i s 1  
Top Width (it! 
A"% "el. ( i t l s l  
Hydr. Depth i f t i  
Con". ( c i a 1  
wetted per ,  ( i t 1  
Shear I l b l e g  it! 
stream power ( l b l f t  61 

cum Volume <acre- fLi  
cum Si i  (acres! 

Left OB Channel Right OB 
0.050 0 . 0 4 5  0.050 

154.110 156.43 165.74 
8 . 8 6  11.71 7.07 
8 . 8 6  31.71 7.07 

25.71 244.06 3 1 . 2 3  

warning:   he energy equation could not be balanced wirhin the specified number of iterations. m e  
program used critical depth for the water aurtace an6 continued on wiin m e  calculations. 

warnin-: w he cross section had to be extended ver~icanv durina the critical deorh calculations. 
warning:  he energy loss was greater than 1.0 it 1 0 . 3  ml. between the current  and previous cross 

section.  his may ~ndicare me need for additional cross secrrons. 

FDS r~fCIine Creek Tributaries, 
FCD 2005C024, Work Assignrnenr 2 
JE Fuller/Hydrology & Ceomor,,hology, Inc. 



warning: ~urlng the ntandard step iterations, when the aasumed water surface was net equal LO oritioal 
aepm, the calculareo warer surface came back below crrtical depm, m i a  indicaren ma= =bere 
is nor a ~aiid subcritical answer.  s he program defaulted to critical depth. 

warning:  he parabolic search method failed to converge on cri~ical depth.   he program wall try the 
cross rectiorx nlicelsecanr method to find critical depth. 

Profile #profile 1 

POS 

LOB 
LOB 
Chan 
enan 
Chan 
enan 
Chan 
Chan 
Chan 
ROB 
ROB 

Left  SCa Right SLB 
itri ifri 
9 9 7 9 . 7 2  4487.43 
4987.43 9 9 9 5 . 1 3  
9991.13 4447.12 
1997.12 9999.11 
9999.11 10001.10 
10001.10 10003.10 
10003.10 10005.09 
lOOOi.09 10007.08 
10007.08 10009.07 
10009.07 10019.16 
10019.56 10010.06 

W.P. 
lit) 
3.21 
7.80 
2.03 
2.03 
2.02 
2.01 
2.01 
2.01 
2.01 
10.54 
7.13 

warning:  he energy equation could not be halanced ~itnin m e  specified number of iterations, me 
program "sed critical deprh for the warer aurface and continued an with the calcula~iona. 

warning: m e  energy lose wae greater than 1.0 ft 10.3 mi, between the current and previous cross 
~~ 

aectian. Thia may indicate the need for additional cross sections. 
Warning: During the standard step iterationn, when the assumed warer surface was aeL equal Lo critical 

denrn, m e  calculated warer surface came back belaw critical depth. m i s  indicates that there 
is-nor a valid subcritical answer. m e  program defaulted to crlrical depth. 

1 LOB 
Z LOB 
3 CDan 
4 "ha" 

Chan 
6 Chan 

cnan 
8 Chan 
9 "ha" 
10 ROB 

R i g h t  Sta 
ifri 
4987.43 
4491.13 
9947.12 
9 9 9 9 . 1 ,  
10001.10 
10003.10 
10001.04 
10007.08 
10009.07 
10019.16 

W.P. 
lit) 
3.26 
7.80 
2.03 
2.03 
2.02 
2.01 
2.01 
2.01 
2.01 
6.18 

warning:  he energy equarion could not be balanced ~ i r n i n  the rpecirien number of iterations. m e  
oraoram used critical deotn for the water surface and continued on with the calculations. . - 

warning: m e  croas aecrion had LO be extended vertically during the critical depth calculationn. 
warning: ~ n e  energy loas was greater t h a n  1.0 i r  1o.3 m ) .  between the current and previous crons 

sect ion.  ~ h i a  mav indicate the need far additional oross sections. ~~~~ ~~ 

xarning: ~uriog the standard ntep iterariona, when me assumed water surface waa set equal LO critical 
d e ~ ~ h ,  the calculated warer surface came back below critical oep~h.  his indicateo that there 
ie-nor a valid subcritical anawer. The program defaulted t o  c r i ~ l c a l  depth. 

warning:  he parabolic nearch method failed to converge on critical depth.  he program will t r y  the 
C ~ O Q ~  section e~icelaecanr method ra find critical depth. 

CROSS SECTION 

RIVER: hi 
REX": Reach 1 RS: 0.769 

INPUT 
Description: 
searion ~levarion oara "urn= 2 8  

S L ~  m e v  ata mev ~ t a  ~ i e v  8ra 
9 9 2 8 . 6 2 2  2211.989911.412 2 2 1 7 . 5 9 9 4 7 . 8 3 2  2 2 1 7 . 3 5 9 9 5 2 . 3 8 2  
9957.602 2216.869982.692 2216.39983.062 2216.29 9983.6 
9 9 8 4 . 6 1 2  2216.19 9 9 9 0 . 7 6 2 2 1 5 . 6 6 8 9 9 9 4 . 9 6 2  2211.3ll0000.88 
10009.692211.76910017,13 2216.4710021.08 2216810021.82 
10026.4 2216.7410026.88 2215810026.45 2216.8 10028.2 

10045.26 2 2 1 7 . 6 5 1 0 0 4 4 1 4  2217 .910056 .19  ZZiB.35 

Elev SLa 
2217.269960.802 
2216289983,602 
ZZlS.3410005.45 
2215.810022.56 
2216.810029.37 

Manning,~ n "aluee nu",- 3 
SLB n V a l  s t a  n Val SLa n Val 

9928.622 .03 9990.76 .04510009.69 .055 

~ a n k  sea:   eft night ~ e n g ~ h e :  =eft channel Right coefi caner. ~xpan. 
9990.1610009.69 1 1 6 . 5  125.75 114.67 .1 3 

CROSS SECTION OUTPUT ~ r o f i l e  #profile 1 

"el Head Ifti 
W.S. Elev Ifti 
ClliL W.S. lfLi 
E.D. Slope IfLIiti 
o Total ICfGi 
TOP width I ~ L I  
"el Total IfLl~i 
Max Chl DpLh Ifti 
Conu. Total lcfsi 
Length Wrd. lit) 
 in cn EI lit) 

2217.55 Element 
0.44 WL. n~Val. 

2217.11 Reaoh Len. IfLi 
2217.11  low ~ r e a  leq EL) 

0.016354 Area 184 f L i  
301.00 Flow ICfeI 
77.45 TOP Width ifti 

+ . T O  A V ~ .  "el. litlei 
1.80 ~ y d r .  Depth ifti 

2353.0 Can", lcisi 
128.68 wetted per ,  lit) 

2215.31 Shear Ilblsq tt) 

FDS rfClinc Creek Tn'buturies, 
TCD 200SC024, Work Assignnrenf 2 
JE Fullev//Iydrolo,qy & Gen,m,~ho/ogy, Inc. 



m p n a  1.2s stream power llb/ir si 2.57 10.31 1.16 
rrctn ~ o a e  ifti 1.97 cumvolume (acre-it1 0.58 1.13 0.76 
C h E LOSS lit1 0.00 Cum SI (acres1 0.73 0.57 0.86 

warning: me energy eqvarion could not be balanced within the specified number of iterations. =he 
w e d  critical depth for the water surface and continued on with the calculations. 

warning: energy loss was greater then 1.0 rr  (0.3 mi. between m e  current and previous croaa 
section.  his may indicate me need for additional cross sections. 

warning: ~uring the standard rrep iteration=, when m e  aaaumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is a valid subcritical answer. s he program defaulted to cri~lcal depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev lftl 2218.10 Element Left OB Channel Right OB 
"el Head IfLi 0.87 W t .  "-Val. 0 . 0 3 0  0 . 0 4 5  
W . S .   lev ICLI 2217.23 ~ e a c n   en. (it1 136.50 125.75 114.67 
Crit W . S .  lftl 2217.23 Flow >Tea IQq it1 6.15 24.15 
E.D. Slope lfl/LLl 0.024831 area lsq fL1 6.15 38.15 
Q ~orai (cfsi 1o1.00 rlow (cfs1 50.60 250 .40  
Top Width lftl 23.43 TOP Width IfLl 4.50 18.93 
Vel Total Iftiel 7 . 4  AVg. "el. l£L/sl 8.22 7.33 
Max Chl Dpth lftl 1.92 Hydl-. Depth lit1 1.37 1.80 
Con" Total lcfsl 1910.0 Con". lcfsl 321.1 1588.9 
Length W L ~ .  I ~ T I  127.23 Wetted per. (it) 5.69 20.42 
Min Ch El Ifti 2215.31 Shear lIb/sq £Ll 1.68 2.54 
Alnhm 1.01 Stream Power ilblit si 13.78 19.01 

warnins: The enerov eouation could not he balanced within the snecified number of rrerarlans. The 
program Lied-critical depth for me water surface and continued on with the calculations. 

warning:  he energy loss was greater than 1.0 it (0.3 mi, between the cvrrent and previous crose 
section. This may indicate the need for additional cross sections. 

xarning: nuring me standard step iterations. when the assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is not a valid subcritical answer.  he program defaulted to critical depm. 

Profile UproPlle 1 

POS 

LOB 
LOB 
LOB 
Chan 
Cham 
cnan 
Chan 
Chan 
Cham 

10 Chan 10006.94 10009.69 21.61 3 . 9 8  2.72 7.18 1 . 4 7  5 . 4 3  
I1 ROB 10009.64 10018.911 2 3 . 4 3  8 . 4 4  9 . 3 4  7 . 7 9  0.91 2 . 7 8  
12 ROB 10018.94 10028.29 4.71 3.22 9.31 1.57 0.31 1.46 
13 ROB 10028.24 10037.59 3.07 2 . 4 4  8 . 8 7  1.02 0 . 2 8  1.26 

warning:  he energy equation could not be balanced within the specified number of irerarions.  he 
Droolam "sea critical a e ~ t h  for the water surface and continued on with the calculations. . - 

warning:  he energy loas was greater than 1.0 it (0.3 m1, between the current and previous crass 
section. ~ n i s  may indicate me need for additional cross sections. 

warning: aurlng the standard step iterations, when the assumed warer surface was set equal to critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is not a v a h d  subcritical answer. s he program defaulted to criticai depth. 

Profile "profile 2 

POS  eft ~ t a  xight ~ r a  n o w  area W.P. ~ercent xydr velocity 
lit1 Ifti (cis1 ( sq  ftl (frl can" ~ e p r h ~ i r ~  !it/s~ 

LOB 9978.33 9 9 9 0 . 7 6  5 0 . 6 0  6.15 5 . 6 5  16.81 1.37 8 . 2 2  
2 m a n  9990.76 9993.46 32.41 4 . 5 3  2.71 10.77 1.67 7.16 
3 ~ h a n  9 9 9 3 . 4 6  9996.17 3 9 . 3 8  1.09 2.71 13.08 1.88 7 . 7 4  

Cham 9946.17 9 9 9 8 . 8 7  4 0 . 2 5  5.15 2 . 7 0  13.17 1.90 7 . 8 2  
Chan 9 9 9 8 . 8 7  10001.58 19.76 5.11 2.70 11.21 1.89 7.78 

6 m a n  10001.58 10004.28 39.18 5 . 0 7  2 . 7 0  13.02 1.87 7 . 7 3  
~ h a n  10004.28 10006.99 37.22 4 . 9 2  2.71 12.36 1.82 7 . 5 7  

8  ban 10005.99 10009.69 22.21 4 . 2 9  4.17 7.38 1.59 5.18 

warning: =he energy equation could not be balanced within m e  specified number of iterations. m e  
~ r o g r a n ~  used critical death for me water surface and continued on with m e  calculations. 

warning: The-energy 1066 was greater than 1.0 rr  (0.3 rnl , between m e  cvrrent and previous cross 
section.  his may indicate the need for additional cross sections. 

Wainina: Durinm the standard stea iterations, when the assumed water surface was set eaual to crliical 
depth, the calculated warer surface came back below critical depth. Thls indicates that there 
is nor a valid subcritical answer.  he program deiaulred to c r i ~ a c a ~  degm. 

CROSS SECTZON 

PIIVER: X5 
RELCH: Reach 1 RS: 0.745 

INPUT 

FDS ofCline Creek Tr;butrm'e.s, 
FCD 2005C024, W,wkAssign,nenf 2 
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Manning,s n va1vee """I= 
Sea n Val Bra n Val S t a  n Val 

9 9 3 4 . 4 1 1  ,035 9942.77 0 4 5 1 0 0 0 4 2 6  ,055 

~ a n k  sra: Left Right ~engthn: =eft channel Right coefi canrr. ~xpan. 
9992.7710004.26 141.53 1 2 2 . 8 3  117.72 1 . 3  

CROSS SECT~ON OUTPUT ~rotile #profile 1 

E.D. Elev I f t i  
vel ~ e a d  i f r i  
"9.  lev i f r i  
CIit W . S .  ( t i )  
E.C. Slope l f t l f t l  
0 Total ic fs l  
Top Widrll I f t i  
ve l  ~ o t a l  i r t l s i  
Max C h 1  Dprh i f t i  
Can" Total lc fa i  
Length Wtd. l i t )  
 in ch EI rir, 

2213.00 Element 
0 ,  " r , n - v a l .  

2 2 1 2 . 5 6  Reach Len ,  (it1 
2 2 1 2 . 5 6  FIOW nrea isq i t )  

0.014451 iirea lsq i t )  
301.00 Flow Icisi  
69.12 Tap Width l i t 1  

4 . 6 9  aug. "el, j i r l n )  
2.60 Hydr Depth l i t 1  

2503 .9  Con". lc ia l  
127.03 Wetted per. ( i t )  

2 2 0 9 . 9 6  Shear I lb lsa  f r i  . . 
alpha 1.26 Stream powe; IIbIiL s l  2 . 6 8  1 1 . 5 4  1 . 3 3  
Frctn Loas l i t 1  2.03 Cum Volume ( ac r e - i t 1  0 . 5 0  1 . 0 5  0.71 
C h E LOBB l i t 1  0.02 Cum Sh (acres1 0 . 6 2  0 . 5 2  0 .80 

warning:   he energy equation could nor be balanced withrn the specified number of iteration8  he 
program relec~ed the water surface that had the least amount of error between computed and 

warning:  he energy loss was greater than 1.0 ft (0.3 m i .  between the current and previous cross 
section.  his may indicate the need for ilddi~ional cross sectiono. 

warning: ~uring the niandard step icerationo, when the iinnumed warer surface was s e t  equal to crirical 
depth, the caloulared warer surface came back belaw critical depth. Tnie indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.D. Elev lfL1 
V e l  Head l i t 1  
W.S. Elev (fLi 
CrrL W.S. l F L 1  
n . o ,  slope ( f t l i t i  
Q Total ICfsi 
Top Width I f t i  
Vel Total IftIBi 
  ax cnl Dptn I ~ L I  
Con" Total lofsl  
Length WLd. IfLi 
 in ch EL i f r i  

Profile sgrofiie 2 

2213.49 Element 
0.74 8I.n-Val. 

2212.75 Reach Len. I f t i  
2212.73 F l o w  Area leq f t i  

0.018211 area lsg f t )  
301.00 Flow lc fs l  
29.17 TOP width i f t l  
6.42 Avg. "el, 1fLIa) 
2.79 Hvdr. DeDth l f k l  

Channel 
0.011 
122.83 
25.78 
25.78 

1 9 4 . 5 3  
11.49 

7 . 5 5  
2 . 2 4  

1 4 4 1 . 5  
11.70 
2.51 

18.91 
1.04 
0 . 5 2  

warning: ~ n e  cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loee was greater Lhan 1.0 it 10.3 ml, between the current and previous orass 

section. This may indicate Lhe need for additional cross aecliona. 
warning: The parabolic search meLi1od failed to converge an critical depth. The program "?ill try Lhe 

croes section slice1secanL method to find critical depth. 

Profile #profile 1 

PO6 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
m a n  
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

W.P. 
i f r )  
8 . 4 2  

11 .68  
11.68 
11.70 
1.66 
1.66 
1.66 
1.66 
1.68 
1.68 
1.68 
6.6-1  
6.63 
1.40  

warning: The energy equation could not be halanced within the specified numher of iteratione. The 
oroaram selected the water surface that had the learnt amount of error between cornouted and . - 
assumed values. 

Warning: The energy 1068 Was greater Lhan 1.0 ft 10.3 m i .  between the current and previous croan 
eection. This may indicate the need for additionill cross sections. 

warning: ~uring the ~tandard step iterations, when the aseumed warer surface was set equal LO critical 
depth, the calculated water surface came back below crirical depth.  his indioares that there 

FDS ,>f Cline Creek Tribuhrries 
FCD 2005C024, Work Arsignn~enfZ 
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is not a valid subcriircal answer.  he program defaulted to critical depth. 

Profile #profile 2 

PO= befr  sta night s r a  plow ~ r e a  W.P. percent Hydr "elociiy 
lit1 ifti (cfnl (sq it1 (it1 con" DepLh(LL1 (ii/sl 

LOB 9981.10 9 9 9 2 . 7 7  69.81 10.85 9.13 23.19 1.41 6.43 
2 Chan 9992.77 9994.41 19.54 2.99 1.65 6 . 4 9  1.82 6 . 5 3  

Chan 9 9 9 4 . 4 1  9 9 9 5 . 0 5  2 4 . 6 9  3.45 1.66 8.20 2.10 7.17 
m a n  
Chan 
cnan 
man 
cnan 
ROB 
ROB 

Warning: The cross section had to be extended vertically during the critical depth calcularions. 
warning: m e  energy loss was greater than 1.0 it 10.2 m). between m e  current and previous cross 

section.  his may indicate the need ior additional cross sections. 
warning: parabolic Bearch method failed to converge on crrrical depth.  he program will cry the 

crass section sliceisecant method to find critical depth. 

CROSS SECTION 

RIVER: x5 
REACH: Reach 1 RS: 0 . 7 2 2  

INPUT 
Description: 
Station Elevation Data nun= 28 

Bank Sra: Left Right Lengths: Left Channel Right Coeff Conir. Expan 
9994,721000716 101.54 lil.22 121.42 .I . 3  

CROSS SECTION OUTPUT Profile "profile 1 

E.G. Elev lit1 2210.61 Element Left 08 Channel Right OB 
vel wead (fr) 0.60 w t , n - v a l .  0.055 0.045 0 . 0 5 5  
W.S. Elev i f t i  2210.04 Reach Len. (ftl 101.54 111.22 121.42 
C r i t  W . S .  (it1 2210.04 Flaw Area Isq ft1 10.16 26.81 2 2 . 0 5  
E.C. Slope (fflfil 0.017719 area isq it1 10.16 26.81 2 2 . 0 5  
0 Total icfsl 301.00 Flow (Cis1 31.95 191.71 73.34 
Top Width lit1 49.96 Top Width (it1 12.82 12.41 24.70 
"el ~ o t a i  (it181 5.08 Xvg, "el, ( £ t / s )  3.08 7.30 3 . 3 3  
mx cnl norn irri 2.51 ~ v d r  Denrh i ir i  0.81 2.16 0 .89  . . .  
c&: Total lcfsl 2261.2 Con" (cis) 240.0 1470.2 550 .9  
Length Wtd. Ifti 111.26 Wetted per. ( t t i  13.04 12.53 24 .79  
Win Ch El Ifti 2 2 0 7 . 5 3  Shear ilblsq ftl 0.88 2 . 3 7  0 . 9 8  
alpha 1.48 stream Power IIbIft s i  2.71 17.28 3.27 
FrcLn LOSS (it1 1.29 Cum Volume lacre-fti 0.43 0.98 0.69 
C h E LOSS (it1 0.07 Cum SX lacresl 0 . 5 5  0.49 0 . 7 5  

warning: The energy equation could not be balanced within the specified number of iterations. The 
Drogram used critical depth for the wafer burtace and continved on with the calculations. 
~ - 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7  Or greater khan 1.4. This may indicate the need for additlonal cross sections. 

warning: The energy lass was greater than 1.0 i r  ( 0 . 3  m1. between Lhe current and previous cross 
sec~ion. ~ h 1 s  may indicate the need far additional cross sections. 

Warning: During the standard step iteraLions, when the aasumed water surface was set  equal to critical 
death. the calculated water surface came back below critical d a m .  m i s  indicates that there 
is-noi a valid subcritical answer. m e  program defaulted to critical depth 

CROSS SECTION OUTPUT Profile ifprofile 2 

E.G. EleY IfLI 2210 .08  Element 
Vel Head (it1 0.88 We. "-Val 
W . S .  EleV (fL1 2210.00 Reach Len. (it1 
CriL W.S. ifti 2210.00 P l o w  Area 184 it1 
E.C. slow ~ f i l f r i  0.023726 ~ r e a  isa it, . . 
0 Total (cfai 
Top Width (fti 
"el Total (ttlsi 
Max Chl Dpth (?TI 
conv Total (cfs) 
Length wrd. ifti 
win cil ~1 (it) 
alDha 

n o w  icisi 
TOP Width iiri 
avg. "el. irr/al 
"ydr. Depth (it1 
Con". (cfsi 
Wetted per. (it1 
shear (lb/sq it1 
Stream power (Iblit s1 

Left OB Channel Right 08 
0 . 0 5 5  0 . 0 4 5  0.055 

FDS of Cline Cmek Tribrrlun'es. 
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warning: � he energy equation could nor be balanced within the specified mlmber of iterations. m e  
program oelecred rile water auriace that had the least amount oi error between computed and 
assumed values. 

warning: The energy loan was greater than 1.0 it 10.3 m,. between the current and previaua crose 
section.  hie mav indicate the need far additional crosa aectiana. 

warning: nuring m e  standard step iteratione, when t h e  assume6 warer eurface wan e e ~  equal LO critical 
depth, m e  calculated warer surface came back below critical depth ~ h i a  indicaier; t h a t  there 
in not a valid nubcritical answer.  he program defaulted to critical depth .  

Prof i le  # p r o f i l e  1 

POB 

LOB 
LOB 
m a n  
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 

Left Sia Right Sta 

10 ROB 10007.16 10014.98 45.39 11.18 7.85 11.08 1.43 
i i  ROB 10014 .98  10022.74 2 0 . 0 5  6 . 8 4  7 . 8 2  5 . 6 5  0 . 8 8  
12 ROB 10022 .79  10030.61 7 . 7 6  3 . 8 7  7.81 2 . 5 8  0.50 
11 ROB 10030.61 1 0 0 3 8 . 4 2  0.13 0.16 1.28 0 . 0 4  0.13 

xarning:  he energy equation could nor be balanced within tne specified number of iterations.   he 
oraoram used criricai deotn for m e  warer surface and continued on with m e  calculations. . - 

warning: 7% conveyance ratio !upstream conveyance divided by downstream conveyance] is less than 
0.7 Or greater than 1.4. Thir &nay indicate the need £or additional cross sectlono. 

warmino: enerov loss was arearer than 1 . 0  it ( 0 . 3  m i .  between the current and orevioun cross -. 
section. ~ h i a  may indicate the need for additional croon sections. 

warning; ~uring the standard step iterations, when the assumed warer surface wile set equal LO critical 
depth,  the oalculated water surface came back below critical depth.   his indicates that there 
is nor a valid subcritical answer. s he program defaulted LO critical depth. 

LOB 
m a n  
Chan 
Chan 
cnan 

5 Chan 10001.83 10001.61 3 3 . 3 3  3.31 1.78 11.07 2 . 2 0  
7 m a n  10003.61 10005.38 29.29 3.62 1.79 9.13 2.03 
8 m a n  10005.38 10007.16 21.21 3.31 1.74 8 . 3 8  1.86 
9 ROB 10007.16 10014.98 11.14 10.71 8 . 7 2  1 6 . 9 9  1 . 4 0  

warning:   he energy equaclon could not he balanced within the npecified number of iterations.  he 
oroaram selected the water surface that had the learnt amount of error between camnured and . - 
assumed values. 

warning: The energy loss was greater than 1.0 ft ( 0 . 3  mi. between the current an* previous cross 
6e~Lion. This may indicate Lhe need for additional croae nectionn. 

warnmg: ~urrng the ~tandard n ~ e p  iterations, when the aesumed warer surface was set equal LO critical 
d e ~ ~ h .  the calculated warer surface came back helow critical delith.  Tnie indicates t h a t  there 
~..,,OL a subcritical answer. m e  program detavlteo to critical depth. 

CROSS SECTION 

RIVER: 1 5  
REACH: Reach 1 RS: 0.701 

INPUT 
~emcription: 14th Street 
SLi iL lon Elevation Data num- 25 

Sea EleV Sca Elev SLa Elev S l a  Elev Sta Eiev 
9918.119 2210.979919.929 2210,79925,139 2209,869929,109 2 2 0 9 , 1 5 9 9 3 9 , 0 8 9  2 2 0 7 . 7 4  
9 9 4 4 . 3 9 9  2207.6299d7.199 2 2 0 7 . 5 6 9 9 5 0 . 5 1 9  2 2 0 7 , 5 2 9 9 5 7 , 9 7 9  2207.439973.109 2207.04 
9977.919 2206.88 9917 .92  2 2 0 5 . 8 8 9 9 7 8 . 9 5 9  2206.689980309 2206,629993,829 2 2 0 6 . 4 1  

Manningm@ n Values nu",= 
S L ~  n val S L ~  11 v a l  e r a  n "a, sta n v a l  

9918.119 ,069939,089 .0259913.829 ,04510006.71 . 0 3  

Bank SLa: left Right lengths: Left Channel R i g h t  Coeif ConLI .  Expan 
9977.9210004.47 68.88 67.86 66.39 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev ! f L l  
Ye1 Head lit1 
W.S. EleV lfL1 
CriL W.S. IfLl 
E.G. slope !ii/ir~ 
0 Total Icfsl 
Tap Width lit1 
"el Total !ft/sl 
  an chi opth !it, 

Left 08 channel night OB 
0.025 0.012 0.033 
68.88 67.86 66.39 
20.10 18.07 9 . 3 2  

FDS of Cihe  Crcck Tributrr?ies, 
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Con". icisi 
Wetted Pel, lit! 
shear (lblsq it) 
Stream Power ilblik s !  
cum Volume iacre-it! 
Cum Si i  (acres1 

Warnin-: The enerov eavation could not be balanced within the soecrfied number of iterations. The .. . 
program used critical depth for m e  warer surface and continued on with the calculations 

warning: The conveyance rario iupstream conveyance divided by downstream conveyance) is less than 
0 . 7  or srearer than 1.4.  his mav indicate the need for additional cross sections. ~ ~ 

warning:   he energy loss was greater than 1 . 0  it 10.3 m), between the current and previous C ~ S S  
section.  his may indicate the need far additional cross sections. 

warning: During the standa;d step iterations, when the assumed water suriace was set equal to critical 
depth, me ca~cu~ated water surface came back below critical d e p m .   hie indicates that there 
is not a valid subcritical answer. The program defaulted La critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D.  lev ifti 2 2 0 8 . 8 2  Element Left OB Channel Right OB 
Ye1 Head 1ftl 0 . 8 0  Wt. n ~ V a l .  0.031 
W.S.  lev i f t i  2 2 0 8 . 0 2  ~ e i i c h  &en. i f t i  6 8 . 8 8  6 7 . 8 6  66.39 
crit W S ,  ifr! 
E.G. Slope 1fTlfLi 
0 Total (cfs) 
Top Width 1fti 
vel Total (ttlsi 
xax chi Oprh (ft) 
Conv Total (cfsl 
Length Wed. IfLi 
Min Ch El IfLi 
alpha 
~ r c r n  LOSS ifri 

Shear (Iblsq it) 
stream power iiblit si 
cum volume lacre-iri 
Cum SA (acres1 

warning: The energy equation could not be balanced within the specified number oi iterations. The 
program used critical depth for the water surface and continued on with the caicularians. 

warning: m e  energy loss was greater than 1.0 fr  10.3 m i .  between me current and previous crass 
section. Tnia may indicate me need tor additional cross sections. 

warning: nuring the standard step iterations, when the assumed water surface was s e t  equal to critical 
deprh, t h e  calculated water surface came back below crrtlcal bepth. This indicates that tbere 
is nor a valid S U ~ C T ~ L I C ~ I  answer.  he program defaulted LO critical aeptn. 

P o 6  Left Sta Riaht Sta W.P. Percent 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 

8 m a n  9989.30 9993.09 36.77 5 . 4 1  3.79 12.22 1.43 6.74 
9 Chan 9993.09 9996.88 2 6 . 8 8  5 . 9 0  3 . 8 0  8 . 9 3  1.56 4 . 5 6  
10 Chan 9 9 9 6 . 8 8  10000.68 29.91 5 . 8 2  3.82 9.44 1.80 1.38 
I1 Chan lOO00.68 1 0 0 0 4 . 4 7  18.86 5.20 3 . 8 6  6 . 2 7  1 . 3 7  3 . 6 3  
12 ROB 10004.47 10009.82 13.36 4.34 5.37 4.44 0.82 3 . 0 <  
11 ROB 10009.82 10015.18 8 . 5 7  1.03 5 . 3 5  2 . 8 5  0.57 2.83 
14  ROB 10015.18 10020.53 3 . 1 9  1.67 5 . 3 5  1.05 0.31 1.91 
15 ROB 10020.53 10025.89 0 . 2 5  0 . 2 3  1.72 0.08 0.13 1.08 

warnins: m e  enemy eouation could nor be balanced within the ioecified number of iterations.  he .. . 
program used critical depth for me warer surface and continued on with the calculations 

warnmg;   he conveyance rario (upstream conveyance divided by downstream conveyance) is less than 
0.7 or areater than 1.4. This mav indicate the need for addrtional cross Isectione. 

warning: The energy loss was greater than 1.0 ft 10.3 mi. between the currenr and previous cross 
section.  his may indicate the need far additional cross sections. 

warning: ~uring the standard n ~ e p  iterations, when the assumed water surface waa set equal to critical 
depth, m e  calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. s he program defaulted to critical depth. 

Profile #profile 2 

POS  eft s t a  ~ i g n r  S L ~  PIOW area W.P. percent ~ y d r  velocity 
lit1 ( E L I  (cis) isg fti iff) con" oeprh1ftl (fr/si 

1 Chan 9 9 7 7 . 9 2  9981.71 3 6 . 2 1  5.12 4.41 12.03 1.35 7 0 7  
Chan 
Cham 
Chan 
Chan 
Chan 
m a n  

warning: =he energy equation could not be ~alancea within m e  speciiied number a i  iterations. m e  
program used cricical depth for me warer surface and continued on with the ca~culaiions. 

Warninq: The enerav loss was areafer t h a n  1.0 f L  1 0 . 3  mi. between t h e  current and oreviaus cross .. 
section. This may indicate the need for additional crass sections. 

Warning: Dvring the standard step iterations, when the assumed water surface was set equal to critical 
deoLh. the calculated water surface came hack helow critical denth. This ind i r i l rpa  rhar rhore ~ ~~~ ~m ~~~ ~ ~ ~ - -  -~~ 
 is-"^^ a valid subcritical answer. The program defaulted LO Critical depth. 

FDS @Cline C,rek Tribuirivies, 
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CROSS SECTION 

RIVER: X5 
REACH: Reach 1 RS: 0 . 6 8 8  

INPUT 
Deecription: 
Station Elevation Data num- 16 

SLa Elev SLa Elev Sra Elev SLa Elev SLa Elev 
9951.01 2 2 0 5 . 8 6  9963.67 2205.78 9965.34 2205.72 3966.3 2205.63 9977.27 2 2 0 4 . 5  
9982.35 2203.62 9 9 8 6 . 8 9  2202.88 9991.88 2201.67 9995.52200.71610000.22 2199.53 

10007.11 220110010.09 2201.510019.59 2201.4110020.15 2203.5110020.43 2203.57 
10032.01 2 2 0 6 . 0 5  

CROSS SECTION OUTPUT Profile #profile I 

E.D. Elev  l i t 1  
"el ~ e a d  i i r i  
W.S.  lev ( i t )  
crir W.S. ( i t )  
E.G. Slope iEtIEr1 
Q Total i c f s i  
~ o p  Width i i r i  
ver Total i i r l s i  
wax C ~ I  nptn !it) 
con". Total ( c i s 1  

~ r c r n  ~ o s s  i i t r  
C & E Loss i f t i  

ElelnenL 
W t .  "-Val 
Reach Len ,  l i t 1  
s law area i sq  i t )  
iirea i s a  f r i  

~~;i=. ~epth iiti 
Con", i c in i  
Wetted Pel. ifL1 
shear i l b l a q  fLi 
Stream Power i l b l i t  s1 

Warning: The energy equation could not be balallced within the specified number of iterations. The 
"see critical depth for the water surface and continued on with the oalculiltiona. 

warning:  he energy lass was greater than 1.0 ft (0.3 mi,  between the current  and previous cross 
section.  his may indicate the need for additional cross necriono. 

warning: ~uring the standard step iterations, when the assumed water surface was set equa l  LO oririoill 
depth, me calculated warer surface came baok below critical depth. Tnis indicates that there 
is a subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile Hproiile 2 

B . D .   lev l f r i  2201.81 Element Left 08 Channel Rlght 08 
"el ~ e a d  ( f r i  0 . 9 7  wr. n-val. 0 . 0 5 1  0.050 0.055 
W.S.  lev i f t i  2 2 0 2 . 8 8  ~ s a c h  =en. (it1 113.17 112.09 116.81 
Crit W . S .  ( t t i  2 2 0 2 . 8 8  Flow Area i aq  fL)  9 . 2 8  3 0 . 7 5  1 . 4 2  

E.C. Slope i f t l f t i  0.022252 hrea iiiq f t l  9 . 2 8  10.71 1 . 4 2  

Q Tota l  i c f e i  301.00 Flow i c f s l  3 9  257 .98  3.91 
Top Width IfLi 20.62 Top Width IfLl 8 . 3 2  11.81 0 . 7 9  
vel T O L ~ I  ( f t l s i  7.26 ~ v g .  "el. i f r l s l  4 . 2 2  8 .39  2 . 7 5  
Max Chl DpLh ( f t i  3 . 3  Hydr Depth I f t i  1.11 2 . 6 7  1 . 8 0  
Con". ToLiil l c fo i  2017 .8  Con". ( c f s i  2 6 2 . 2  1729.5 2 6 . 2  
length W L ~ .  i f t i  L N . ~  Wetted per, i f r i  8 . 6 7  1 1 . 8 2  2 . 5 1  
Min Ch El i f t i  2199.53 Shear i l b l s q  i t)  1 . 1 9  3 .62  0 . 7 8  
alpha 1.19 Stream Power i l h l f t  a1 6 . 2 7  3 0 . 3 3  2.11 
FlcLn Loss i f L i  1.39 Cum Volume (ac re - fLi  0.35 0 . 0 7  0.50 

warning: 

warning: 
warning: 

warning: 

warning: 

  he energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for the w e e r  surface and continued on with the calculations. 
The cross section had to be extended vertically duri,lg the oritioiil depth calculationo. 
The energy loss was greater than 1 . 0  f L  (0.3 mi. hetween the current and previous oroea 
section. Thi. may indicate the need for additional cross secLion6. 
mring me etanoard step iterations, when the aes~rned water surface wan net equa l  to critical 
depm, the calculated water surface came back helow critical depth.  his indicaree that there 
i a  not a valid suboritioai answer. The program defaulted Lo critical depth. 
 he paraboiio search method failed to converge on oiirical depth. The program will try the 
cross section s l z c e l s e c a n c  method to find critical depth. 

Profile #profile I 

POS 

1 LOB 
2 M B  
3 cnan 

m a n  
m a n  

6 cnan 
7 Chan 
8 cnan 

Chan 
10 ROB 
11 ROB 

Right sra 
l i t 1  
9988.68 
9 9 9 5 . 6 0  
9 9 9 7 . 2 4  
9998.89 
10000.53 
10002.18 
10003.82 
IO005.47 
10001.11 
10012.09 
10017.08 

area 
i sq  f t 1  

0 . 2 4  
8 . 2 4  
3.75 
1.44 
5.11 
4.95 
4.38 
1.80 
3 .22  
6.41 
1.69 

W.P. 
i f t l  
1 . 4 4  
1 . 1 3  
1 .70  
1.70 
1.69 
1.68 
1.68 
1.68 
1.68 
5 . 0 8  
4 . 2 9  

Percent Hydr VelociLy 
Conv OepLh(fr1 i f t l s i  
0.09 0 . 1 7  1.09 

10.99 1 . 1 9  4.01 

PIIS of Clirie Creek Tribrrlcrrier, 
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warning: me energy equation could nor be balanced within the specified number of iterations.  he 
program used critical depth for the warer surface and conrrnued on with m e  calculations. 

warning: =he energy loss was greater than 1.0 it 10.3 m ) .  between me current and previous cross 
section. ~ n i s  may indicate the need far additional crosr sections. 

Warning: Durrng Lhe standard step iLeraLiona, when me assumed water surface was s e t  equal to critical 
deotn. the calculated water surface came back below critical death. m i -  indicate= that there 
~ S - ~ O L  a valid subcritical answer. m e  program defaulted to critical depth. 

LOB 
2 LOB 

Cham 
4 Chan 
5 Chan 
6 Chan 

Chan 
B cnan 
9 Chan 
10 PlOB 

~lght sra 
1 f i l  
9 9 8 8 . 6 8  
9 9 9 5 . 6 0  
9 9 9 7 . 2 8  
9998.84 
1000053 
10002.18 
10003.82 
10005.47 
10007.11 
10012.09 

" P .  
l i t )  
1 . 5 4  
7.13 
1.70 
1.70 
1 . 6 4  
1.68 
1.68 
1.68 
1.68 
2.53 

percent ~ y d r  
con" oepm(tr1 
0.18 0 . 2 6  
12.81 1.29 

9 . 9 1  2.37 

warning:  he energy equation could nor be balanced within the specified number or iterations. The 
oroaram used critical deorn for the w a ~ e r  surface and conrlnued on with the calculations. . - 

warning: me crass section had LO be extended vertically dur ing  the critical depth calculations. 
warninq:  he enerqy lass was qreater than 1.0 f r  10.3 mi, between  he current and previous croas -~ 

section.  his may indicate the need for additional cross sections. 
warning: nuring me standard step iteraclonr, when the assumed water surface was set  equal to critical 

deum, the caiculared water surface came back below critical de~rh.  his indicates t h a t  there 
is-not a valid subcritical answer. The program defaulted L a  critical deprh. 

Warning: The parabolic search metnod farled Lo converge on critical depth. The program will try the 
cross section slice/secant metnoa LO flnd critical depth. 

CROSS SECTTON 

RIVER: X5 
REACH: Reach 1 RS: 0.661 

INPUT 
Description: 
s ~ a ~ l o n  ~levatlon ~ a r a  "urn= 16 

sia mev ~ t a   lev S L ~  =lev sra  lev sta  lev 
9 9 5 0 , 6 2 4  2 2 0 0 . 4 9 9 9 5 3 . 4 4 4  2200,259956,544 2200039961014 219969967714 2148.88 
9 9 5 8 . 0 7 4  2198.849974.364 2198.469979.874 214819484154 2198.13 9993.642196827 
9 9 9 7 . 4 0 4  2156,313999,794 2191.9510002.95 21'6351000581 21967510011.87 2148.98 

nank S L ~ :  ~ e i t  ~ i g h ~  ~enyrhs: Left channel Bight coeff conrr. ~ x p a n  
9993.6410005.Bl 73.73 94.34 102.6 .I . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.D.  lev i i r )  2139.31 ziemenr left OB channel night 08 
"el Head 1 i L l  0.61 WL.  n ~ V a l .  0.030 0.050 0.051) 
W . S .  B I ~ Y  i i ~ ,  2198.72  each =en. i i r i  73.73 9 . 3  102.60 . . 
CEli W.S. ( i t1  
E.G. slope ( i t l i t 1  
Q Total (cis1 
Top Width 1 i L I  
"el Total 1£L/sl 
Max Chl DpLh I f L l  
Con". Total 1cfsl 
~ength Wtd. ( i t1  
 in cn EL i r ~ i  
Alpha 
8rCLn 1066 1fLl 
C & E LOSS 1fLl 

~ i o w  hrea 1sq i t1 16 .47  
lirea lsq i t1 16 .47  
Flow 1cisl 84.14 
TOP Wldth i i r )  23.65 
livg "el. 1ir ls1 5.11 
xydr. ~ e p i h  i f r )  0.70 
Conv. 1cfsI 639 .4  
Wetted P e r ,  1fiI 23 .75  
Shear 1IbIsq it1 0 .75  
stream power 11liIir SI  3 . 8 3  
cum volume (acre-fr l  0 . 3 3  
Cum SEI (acres1 0 .37  

~arning: =he energy equation could nor be balanced witnin me specified number or iterations. m e  
program used critical depth for the water surface and continued on with the calculations. 

warning: The energy lass was greater than 1.0 ti 10.3 m 1 ,  between the current  and previous cross 
section. ~ h l s  may indicate the need for additional cross sections. 

warning: nuring the standard arep iterations, when the assumed warer surface was set equal to critical 
depth, the calculated warer surface came back belaw critical depth.  his indicates that there 
is nor a valid subcritical answer. m e  program defaulted to critical depth. 

CROSS SECTION OUTPUT PrOfrle ilpIOfile 2 

B.G. EleV 1fTl 2 1 9 9 . 7 4  Element Left OB Channel Rioht OB 
"el Head iir1 
W.S. EleV i f t i  
CriL W.S. I f t i  
E.D. Slope I E ~ I f i l  
Q Total (Cis1 
TOP Width i i r )  
"el Total 1fLIsl 
Max Chl Dpth 1 i L l  

FDS of Cline Creek Tributaries, 
FCD 2005C024, Work Arrign~~ienr 2 
JE Fuller/Hy~/mlogy & Ceornurphol,~,~y, Inc 



con". ~ a t a l  icial 1880.8 Con". lcfal 321.8 1451.0 98.0 
~ength W L ~ .  izr) 92.94 Wetted per. (it1 5 . 0 8  12.29 3.47 
 in ch EI lit) z i l s . 9 5  shear ilb/aq it1 1.86 Z.67 1.55 
Alpha 1.05 Stream Power Ilblir sl 16.35 3 0 . 6 3  7.23 
~ r ~ r n  LOB* I ~ L I  2.10 cum volume iacre~frl 0.32 0.77 0.50 
c i E ~ o e e  ifrl 0 . 0  cum sn iacresi 0 . 3 0  0.37 0.43 

Warninq: The e n e m y  eauation could not be balanced witbin the specified number of iterations. The 

.. 
n e c ~ i a n .   his may indicate the need for additional croaa aecrians. 

warning: During the standard step iterations, when the assume* warer surface was set equal to critical 
deotn, m e  calculated water eurface came back helow critical deoth.  his indicates illat there 
ia'nok a valid aubcrirical answer. The program defaulted to crlrical depth 

warning: ~ n e  oarabolic search rne~ilod failed LO converge on critical depth.  he program w i n  try the 
crone section elicelsecant meri?od Lo find critical depth 

PO6 Left Sta Right Sta Flow area W.P. Percent Hydr Velooity 
ifti ifri icfel liiq ftl lit1 con" Deprhifrl ift/n) 

1 LOB 9 9 6 7 . 7 1  9 9 7 6 . 3 5  1 . 9 1  1.15 6.37 0.65 0.18 1.67 
LOB 4976.35 9985 .00  12.66 4 . 0 4  8.66 4.21 0.&7 3.13 
LOB 4985.00 9993.64 6 9 . 5 1  11.27 8 . 7 2  23.10 1.30 6.17 
Chan 4993.64 9995.38 21.61 3.11 1.75 7.19 2 . 0 2  6.17 

5 m a n  9995.38 9997.12 26.08 3.92 1.75 8 . 6 6  2 . 2 6  5 . 6 5  
Chan 9997.12 4998.86 30.36 4 . 3 5  1 . 7 6  10.28 2.50 7.12 
Chan 
Chan 
m a n  
Chan 
ROB 
ROB 
ROB 

warning:  he energy equation could not be balanced within me specified n u m ~ e r  of iterations. m e  
program ueed critical depth far the warer surface and continued on with the calcula~iona. 

warning: The energy loas was greater than 1.0 f r  10.3 m1,  between the current and previous crons 
section.  his may indicate me need for additional croas secrrons. 

warning: ~ u r i n g  LIE standard nrep iteratione, when the aeeumed water surface was set equal LO orirical 
depth, the calculated warer surface came back below critical depth. ~ h r s  indicates Lhar there 
is not a valid subcritical anewer. The program defaulted to critical depth. 

Profile +,profile 2 

POB Left  s t a  Right ara mow area W.P. percent Hydr "elooiry 
iiri ifri ICES) IQQ it) iiti can" nepthifti I ~ T I S I  

I LOB 9981.00 9993.64 51.50 5 . 8 7  5.06 17.11 1.51 8 . 7 8  
2 Chan 9 9 9 3 . 6 4  4 9 4 5 . 3 8  2 5 . 5 4  3 . 4 4  1.75 8.118 1.98 7.41 
3 than 4 9 4 5 . 3 8  r s n . i z  3 0 . ~ 8  3 . 8 6  1.75 10.26 2.22 8.00 

Chan 4997.12 1 0 9 8 . 8 6  16.76 4 . 2 9  1.75 12.21 2 .47  8.57 
5 Chan 9 9 9 8 . 8 6  10000.19 12.11 4.65 1.75 14.01 2.68 9.06 
5 Chan 10000.19 10002.13 38.36 4.39 1.75 12.75 2.51 8 . 7 1  

m a n  10002.33 10004.07 3 2 . 8 4  4.01 1.76 10.91 2 . 3 0  8 . 2 0  
8 m a n  10001.07 10005.81 2 7 . 2 5  3 . 5 8  1.76 9 . 0 6  2 . 0 5  7.61 
9 ROB 10005.81 10008.33 1 5 . 6 9  3 . 3 6  3.47 5.21 1.54 4.66 

warnina: w he enerqv emation could not be balanoed within the specitied number of iterations.   he 

-. 
section. Thim may indicate the nee6 ror additional craaa necriana. 

warning: ~ u r i n g  the standard etep iterations, when the assumed warsr surface was s e t  equal LO critical 
depm, the calculated warer surface came back below critical depth. ~ h i a  indicates that  there 
is not a valid subcri~ical answer.   he program defaulted to critical depth. 

Warning: The parabolic search method failed Lo converge on critical depth. The program wlll try the 
cross aeciion slicelnecanr metnoa LO find critical depth. 

CROSS SECTION 

RIVER: X5 
REACH: Reach 1 RS: 0 . 6 4 3  

INPUT 
DescripLion: 
station ~ l e v a ~ i o n  ~ i l ~ i l  "urn- 19 

Sra Elev SLa Elev SLa Elev SLa Elev SLa Elev 
5 9 6 5 . 8 7 6  21989471.885 2197.859'17d.g65 2197,629975,195 2197.69978.686 2191.32 
9985.396 2196,829987,536 2196,129991,246 219+.869995.946 2193.01 9995.952193.029 
9 9 9 9 . 4 5 6  2191.78 10003.4 2192.3110009.08 2193.110020.31 2195.111002963 2196.77 
10037.93 2197110042.31 2197.2610051.24 2197.5910061.78 2198.01 

~~~k 6ra:  xignr ~engtha: Liefr channel ~ i g h r  coefi contr, nxpan, 
999595101109.08 120.3 111.17 101.45 1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

I7D.S of Ciine Creek Tribrrrurics, 
K D  2005C024, WorkAssignmenf 2 
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E.D. =lev (it1 2195.63 Element =eft 08 channel Right 08 
vel m a d  iiri 0.82 WL. n-"a,. 0 . 0 5 1  0 . 0 5 0  0.035 
W . S .   lev iiri 2194.81 ~ e a c n  =en, irri 120.30 111.17 101.45 
Crit W.S. ifti 2194.81 Flow Area lsq fcl 4 . 0 9  31.34 8.23 
E.G. slope ii~/ifl 0.021605 area (sq ftl 1 . 0 5  31.34 8.23 
O Total IcEsi 301.00 Flow (CPSI 1 4 . 3 7  240.79 45.84 
Top Width lit1 27.32 Top Width Ifti 4.58 13.13 9.61 
"el ~ a t a l  litfs) 6.89 &Vy. "el. IfLlsI 3.51 1 6 8  5.57 
Max Chl Dprh lit1 1.03 Hydr. Depth lftl 0.84 2 . 3 9  0.86 
Con" Total Icfd 2047.8 Con", icfsl 47.8 1538.1 3 1 1 . 9  
Length W L d  lftl 112.86 Weired per. lf~i 4.92 13.44 9.76 
win ~h B 1  (it) 2191.78 Shear Ilblsq FL) 1.12 3.15 1.24 
alpha 1.11 stream ~ o w e r  (Ibfft si 3.94 24.17 6 . 3 4  
rlctn L O Q ~  lftl 2.56 cum ~olume (acre-fti 0.32 0.68 0.60 
C & E Lass l i t )  0.00 Cum Si i  (acres1 0.35 0.34 0.63 

warning: energy equation could not be balanced within the specified number of iterations. i he 
w e d  critical depth f o r  the warer surface and continued on with the caicularians. 

warning: energy 10156 was greater t h a n  1.0 C L  (0.3 mi. between me current and previous crass 
section.  his may indicate the need for additional cross sections. 

warning: ~ u r i n g  the standard ~ i e p  irerarioni, when m e  assumed water surface was set equal to critical 
deorh. the calculated warer surface came back below critical deorh. This ~ndicarea Lhat there . . 
is nor a valid subcritical answer. *he program defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.C. Elev Itti 
Vel Head (ftl 
W . S .  Elev Ifti 
Crib W.S. Ifti 
E D .  Slope IfLffi) 
O Total 1Cf.i 
TOP width (fti 
vel Total (trfsi 
Max C h l  Dpth IfLl 
Con". Total (cfsi 
Length wed. (frl 
Min Ch El (it1 
alpha 
FTCfn LDBB lit) 
C h E GO85  (ftl 

 each =en. (it) 
PIOW Area ISq Fti 
Area i s 0  t L i  

~ . .  
Flow lcfsi 
Top Width lfil 
avg. "el. (fils1 
xydr. Depth lfti 
Con". (cfsi 
Wetted per. lfti 
Shear (lblsq fLi 
stream cower I~D/£L si 
cum Volume (acre-£ti 
cum SA (acres1 

warning: energy errnation could nor be balanced wirhin the specified number of iterations.  he 
program used critical depth for me warer surface and continued on wirh the calculations. 

warning: ~ n e  cross section had ca be extended vertically during the critical depth calcuiarians. 
Warning: The energy 1066 was greater khan 1.0 fL 10.3 mi. between the current and previous crass 

section. This may indacate the need for addirlonal crass sections. 
warning: owing the standard step iterations, when m e  assumed water surface was set equal ra critical 

depth, the calculated water surface came back below critical depth.  his indicates rnar there 
1 s  not a valid subcritical answer. =he program defaulted to critical depth.  

warning: The parabolic search method failed t o  converge on critical depth. The program will try the 
cross section s=ice/secant meLhoa to find ciirical depth. 

P I - O f r l e  nproii1e 1 

PO- ~ e i r  ~ t a  eight sea PIOW area W.P. percent xydr velocity 
lit1 Ifti (cis) (sq it) Ifti con" ~ e p m ( f r )  I ~ T I B I  

I LO8 9990.74 4991.95 14.37 4.09 4 . 9 2  4 . 7 7  0.89 3.51 
Chan 9 9 9 5 . 9 5  9997.83 27.18 3.97 1.99 9.03 2.12 6 . 8 4  
Chan 11997.81 9999.70 4 2 . 8 8  1.21 1.98 14.25 2 . 7 8  8 . 2 3  
Chan 9 9 9 9 . 7 0  10001.58 4 6 . 7 5  1.39 1.89 15.53 2 . 8 7  8 . 6 7  
~ h a n  10001.58 10003.45 40.12 4.92 1.89 13.33 2.62 8.16 

6 Chan 10003.45 10005.33 13.77 4 . 4 4  1.89 11.22 2.37 7.61 
m a n  10005.33 1 0 0 0 1 . 2 0  2 7 . 7 8  3.95 1.89 9.23 2.10 7 . 0 4  

8 Chan 10007.20 10009.08 22.30 3.46 1.89 7.41 1.84 6.41 
9 ROB 10009.08 10019.62 45 .84  8.21 9.76 15.23 0 . 8 6  5.57 

warning: ~ n e  energy equation could not be balanced within the specified number of iterations.  he 
program used critical depth for the water surface and continued on wirh the caicularians. 

Warning: The energy loss was greater than 1.0 it ("3 mi. between the current and previous crass 
section.  his may indicate the need for additional crass sections. 

warning: ~uring m e  standard step iterations, when the assumed warer surface was set equal to critical 
deoth, the calculated warer surface came back below critical deorh.  his indicates that there . . 
ie not a valid subcritical answer. program defaulted to critical depth. 

Profile #profile 2 

POB ~ e i r  ~ t a  Right S L ~  n o w  ~ r e a  W.P. ~erceni xydr velocity 
(ftl lit1 1 ~ 1 ~ 1  1sq it) (ftl con" ~ e p m ~ i r i  (itfs) 

LOB 9990.74 9995.95 Id. 82 4.27 4 . 9 6  4 . 9 3  0.91 3.47 
Chan 9995.95 9997.83 27.04 4.05 1.99 8.98 2.16 6.68 

3 Chan 9997.83 4949.70 42.31 5.29 1.98 14.07 2.82 8.01 
Chan 9999.70 10001.58 46 .14  5.47 1.81) 15.33 2.91 8 . 4 4  

5 Chan 10001.58 10003.45 39.68 4 . 9 9  1 . 8 9  13.18 2 . 6 6  7 . 9 1  
6 Chan 10003.45 10005.33 3 3 . 4 9  6.51 1.89 11 .13  2.41 7.42 

Chan 10005.33 10007.20 27.65 4.02 1.89 9.19 2 . 1 4  6.88 
8 Chan lO007.20 10009.08 22.28 3.53 1.89 7.40 1.88 6.31 

ROB 10009.08 10019.62 47.53 8.61 9.80 15.79 0.90 5 . 5 2  

warning:   he energy equation could not be balanced wirhin the specifred number of iterations. 
program used critical depth far the warer surface and continued on with the calculations. 

warning: The cross section had to be extended ver~icauy during the critical depth calculations. 

FDS of Cline Creek Tiibufuries, 
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warning: energy lone  was greater than 3.0 ft (0.3 mi. between m e  current and previous cross 
oecrion. ~ h i a  may indicate the need for additional croea sections. 

warnin": ~urinm the atandare sten iterations, when the asaumed water surface was ne t  eouiil to orirical 
depm, the calculated water surface came back below critical depth. ~ h i n  indica~eo Lhaf there 
is not a valid auhcritical answer. The program defaulted Lo critical depth. 

warning: The parabolic search method failed to collverge on critioill depth. The program will try Lhe 
cross aecrion s~ice/secant metnod to find critical depth. 

CROSS SECTION 

RIVER: X5 
REnCH: Reach 1 RS: 0.622 

...... 
nescriprian: 
~rarion Elevation ~ a t a  "urn= II 

Bank Sra :  Lett a1ghL Lengths: Left  Channel Right Coeff Cantr. Expan. 
9 9 9 1 . 4 5  10007.8 177.43 179.01 180.79 .1 . I  

CROSS SECTION OUTPUT PrPrOII #profile 1 

E.G. =lev lit) 
"el Head ifLi 
W.S. Elev ifti 
c r i t  W . S .  ifri 
E D .  slope iirliri 
Q Total icisi 
TOP Width iiri 
"el Total iitlsi 
Max Chl Dpth ifti 
tonu. Total icisi 
Liengrn Wtd, iiri 
 in cn EI ii~i 
Rlpna 
FICL" L O 9 6  ifti 
C h E LO56 ifti 

DlemenL 
WL. " ~ " a l .  
Reach Len. ifti 
Flow area isq fL1 
Area isq iLi 
Flow iCf.1 
Top WldLh ifti 
Eivg. "el. iit/ai 
~ y d l - .  Depth itti 
Con". icfsi 
Wetted Per. ifLi 
Shear iIb/sq fti 
streern power ilb/ir oi 
Cum Volvrne lacre-Fci 

warning: m e  energy equation could nor be balanoed withill the npecified number ot iterariolia.   he 
program used critical deprn for the water surface and continued on with the ca~cu~ations. 

Warnillg: The energy loss wan greater than 1.0 ft (0.3 mi, between the current and previouo croos 
section. ~ h l u  may lndicare the need for additional cross sections. 

warning: During the SLandaid nrep iterations, when the assumed water surface wilo set equal to crirical 
depth, the oalcula~ed water surface came back below crrtical depth.  hi. indicatee that ellere 
is not. a valid sllboriticai answer. The program deraulied t o  critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.C. =lev iir) 2191.03 zlernent =eft 08 channel ~ i g h t  08 

"el need ifri 0.77 W r . n ~ v a l .  0.060 0 . 0 5 0  0.055 
W.S. Elev ifti 2190.26 Reach Len. ifti 177.43 179.01 180.79 
crir W . S .  ifel 2190.26 BIDW area isq fri 2 . 0 2  16.61 8 . 2 5  
E.G. slope ifk/fti 0.021773 .area isq it1 2.02 36.61 8.25 
Q Total lcfs) 101.00 Flow iCfS1 9 2 6 9 . 2 4  26.81 
Top Width ifti 10.86 Top Width i£Li 3.45 15.15 11.06 
vel ~ a i a ~  iirls) 6.42 R V ~ .  "el. iirl~i 2.44 7.35 3.21 
 ax C ~ I  ngth iiri 3.26 ~ y d r .  Depth iiri 0.59 2.24 0.75 

con".  oral icfsl 2039.9 con". iciai 33.1 1824.7 181.9 
length wed. itti 179.31 wetted per, iiri 3.70 16.86 11.18 
Min Ch El ifti 2187.00 shear ilblaq £ti 0.74 2 . 9 5  1.00 
lilpila 1.20 stream power ilb/ir oi 1.81 21.70 3 . 2 6  
rrctn ~ o s s  itrl 3.61 cum voiume iacre~erl 0.30 0.62 0.46 

C & E Lo83 iiL1 0.03 Cum Sa lacresi 0 . 2 8  0.31 0.39 

marnino. anllaiinn c a l l ~ d  not be balanced w i t h i n  the ooecified number oi itera~ions.   he 

warning: 
warning: 

warning: 

warning: 

- ~ ~ - - A ,  ~~ ~~ ~ 

program ueed critical depth tor the water surface and continued on with m e  calcularaans. 
=he croee section had to be extended vertically during the critical depth calculations. 
 he energy loas was greater than 1.0 Er 10.3 ml. between the current and previous cross 
section.  hie may indicate me need for additional cross aec~ionn. 
~uring the standard step irerariane, when me aee~med water eurface was set equal io critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid aubcrirical answer. The program defaulted to critical depth. 
m e  parabolic search method failed to converge on crirical depth.   he program will try the 
oroee section elice/aecanr method to tind crirical deprh. 

POB 

LOB 
Cham 
Chan 
Chan 
Cham 
Chan 

area 
isq Eri 

1.85 
3.58 
5 . 2 5  
6.90 
6 . 7 1  
5 . 5 9  

W.P. ~ e r c e n ~  xydr velocity 
ifti con" ~epthifti ifr/ai 
3.65 1.50 0.54 2 . 4 3  
2 . 4 4  6 . 7 8  1.53 5.70 
2 . 4 4  12.85 2.25 7.37 
2 . 4 3  2 0 . 2 9  2.95 8.85 
2.39 19.76 2 . 8 8  8 . 8 3  
2.39 14.46 2.31 7 . 7 9  





Q m t a l  (cis1 
TOP Width 1ft1 
V e l  Total i£L/al 
Max Chl DpLh Ifti 
Con". Total ("fa)  
Length Wtd. lft) 
Mi" Ch El l f t i  

warning: The energy equation could not be balanced within the specified number of iterations. 'rile 
program used critical depth for the water surface and continued on with the calculations. 

warning:  he oronn section had to be extended vertically during the critical depth calcularione. 
warning:   he energy loss was greater than 1.0 f~ 1 0 . 3  mi. hetween the current and previous croms 

Tnis may indicate the need for additional C ~ O B S  B ~ C L ~ O ~ E .  
warning; ~uring the ntandard aiep irerationo, when the aoeumed water surface was set equal LO critical 

depth, me calculated warer surface oame back below critical depth. ~ h i n  indicates that rnere 
is not a valid aubcrltical answer. ?he program aeta~lced to crirlcal depth. 

warnina: ~ i l e  oarabohc oearoh method failed to converme on critical death.  he aro~ram will try the 
cross section slicefsecani \nethod Lo find critical depth 

Profile 

5 
6 

8 

10 
11 
12 
13 

#profile 1 

PO6 

LOB 
LOB 
Chan 
Chall 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

W.P. 
(it1 
0.85 
8.27 
0.89 
0.89 
0.8V 
0.89 
0.91 
0.91 
0.91 
5 . 9 8  
5 . 9 8  
6 . 0 5  
1.98 

warninn: w he enerav eauation could nor be balanced within the aoeciiied number of iterations. The 

warning: 

warning: 

.. . 
program used critical depth for the warer surface and continued on with the calculations. 

energy loas waa greater t h a n  1.0 it (0.3 mi, between the current and previous crons 
section. ~ h i a  "lay indicate the need for additional cross sections. 
~ u r i n g  rile standard step iterations, when the assumed warer surface waa net equal to critical 
moth, the wrer  svrtace came back belaw depm. This indicates that there 
is not a valid aubcrirical answer.  ha program defaulted to critical dc 

PDB  eft sea ~ i g h t  ~ r a  PIOW area W.P. percent iiydr velooity 
lftl ltt) ICfsl isq f t l  (ftl COnY Depth(it1 IfLfsI 

1 LOB 9982.20 9 9 9 0 . 1 8  0 . 1 4  0 . 1 4  0 . 9 2  0 . 0 5  0.17 1.01 
Z IOE 9 9 g 0 . 1 8  9998.16 4 1 . 9 2  10.90 8 . 2 7  11.26 1.37 4.21 
3 Chan 99'18.16 9999.01 17.92 2.20 0.89 5.95 2 . 5 8  8.15 
4 Chan 9999.01 9999.86 2 1 . 1 1  2 . 4 2  0.89 7.01 2 . 8 5  8.71 

Chan 9999.86 lOOOO.7l 2 4 . 4 4  2 . 6 5  0 . 8 9  8 . 1 2  3.11 9.24 
6 Chan 10000.71 10001.57 2 3 . 6 1  2 . 5 9  0 . 8 9  7 . 8 6  3 . 0 5  9.12 

m a n  10001.57 10002.42 19.71 2 . 1 4  0.91 6 . 5 8  2.71 8 . + 1  

8 m a n  10002.42 10001.27 16.06 2.07 0.111 5.13 2 . 4 3  7 . 7 5  
9 cnan 10003.27 10004.12 1 2 . 7 1  1.80 0 . g ~  4 . 2 2  2 . 1 2  7 . 0 6  
10 ROB 10004.12 10010.09 54.98 10.75 5 . 9 8  18.27 1 . 8 0  5.11 

11 ROB 10010.09 10015.06 40.09 8.90 5.98 13.12 1 . 4 9  4.51 

12 ROB 10016.06 10022.04 2 3 . 3 1  6.46 6 . 0 5  7.71 1 . 0 8  3.61 
13 ROB 10022.04 10028.01 0.43 0.51 2.06 0.31 0.31 1.53 

warning:   he energy equation could not be balanced the specified number a i  irerariona. i he 
program used critical depth for the water surface and continued an with m e  calculations. 

warning:  he crass section had t o  be extended vertically during the critical depth ca~culations. 
warning:  he energy lase was greater than 1.0 it (0.3 m j ,  between the current and previous cross 

eec~ion. ~ n i s  may indicate the need for additional crosa sections. 
warning: ~uring the standard step iterations, when the asoumed warer surface was aer equal to critical 

depth, rhe calculated warer eurtace came back below depth. nlie indicates that there 
i. not a valid eubcrirical answer.   he program defaulted to critical depth. 

warning: The parabolic search method failed to converge on critical depth. The program will try Lhe 
cross eecrian alicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: X5 
REFICH: Reach 1 RS: 0.555 

INPUT 

/+'/IS of Cline Creek Tribrtfc~rics. 
FCD 2005C024, Wo,k A.rsignmenf2 
JE Fr~Ner/Hyd,vlogy & Reorno~phulogy~ lnc. 



Bank SLa: Left Right lengths: Left Channel Right Coefi C o n t r .  Expan 
4994.93 10003.9 200.81 185.84 173.26 .1 . 3  

CROSS SECTION OmPUT Profile #profile 1 

E.C. Eiev lfti 
vel Head IfLi 
W.S. =lev i f L i  
CriL W.S. ( E L )  
E D .  510138 (LLIIL) 

C h E LOBS (EL) 

Element 
Wt. "-Val. 
Reach Len. lit) 
Flow Area iaq it) 
~ r e a  (sq iri 
Plow (Cf8, 
TOD Widin i f r )  
avg. "el, lit/=) 
Hydr. Depth lit) 
Con". (cis) 
Wetted Per. lft) 
Sbear 1lbI.q ft) 
stream Power llb/fk s i  
cum "olulne <acre-fti 
cum SA lacreal 

left OB Channel Right UB 
0 . 0 5 5  0.050 0 . 0 5 1  

200.81 1 8 5 . 8 4  173.26 
25.15 2 0 . 6 5  1 9 . 6 0  
25.15 2 0 . 6 5  1'1.60 
8 7 . 9 5  149.63 6 3 . 4 2  

warning: The energy equation could not be balanced within the speclfred number of iterations. The 
program used critical depth for the warer surface and continued on with the calculations. 

warnino: The enerav loas was areater rnan 1.0 it 10.3 rn),  between the currenr and arevious cross 
~ ~ ~ .' 

6eCLlOn. This may indicate the  need tor additional cross sections. 
warnin-: mrinq the sten iterat~ona, when the assumed water suriace was set equal to critical 

depth; the calculated Grer surface came back below critical depth. This indicates that there 
1s not a valid subcritical answer. The program defaulted Lo critrcal depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.D.  lev iirl 2179.80 zlemen~ ~ e i ~  OB channel ~ishr OB 
"el ~ e a d  lit) 0.61 W L . n - V a l .  0.055 0 .050  11.055 
W . S .   lev (it) 2179.20 Reach Len.  (it) 200.81 185.84 1 7 3 . 2 6  
C r i t  W.S i f t i  2179.20 Plow Area (so it, 18.21 20.31 1 5 . 7 9  ~ - - ~  ~ 

E.G. Slope ift/ftl 
Q Total icfsl 
Top WidLh 1iLi 
"el Total ii~lsl 
Max Chl Dpih lit) 
Con" Total lCf51 
Length wtd. let) 
  in cn ~1 (rr)  
alpha 
Frcrn Loss 1fL) 
c i. E ~ o e s  ifri 

warning: 

warning: 
warning: 

warning: 

warning: 

The enerilv errnation could not be balanced within the saeciiied numher of irerations The .. . 
program used critical depth for the water surface and continued on with m e  calculations. 
The crosj section had Lo be extended vertically during the critical depth calculations. 
me energy lees was greater than 1.0 it (0.3 m ) .  between m e  current and previous cross 
section. =his may rndica~e the need tor additional crass sections. 
~uring the standard step iterations, when m e  assumed water suriace was set  equal co critical 
depm, the calculated water surface came hack helow critical depth. This indicates rnat rnere 
i e  nor a subcritical answer. s he program deiauired ra critical depm. 
 he ~arabolic search method failed to converse on critical death. m e  oroaram will trv me 
cross section slice/secant method to iind critical depth 

#profile 1 

PO6 

LOB 
LOB 
LOB 
m a n  
Cilan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

area 
16q it) 

0.85 
8.24 

15.06 
2 . 4 6  
3 . 0 8  
3 . 5 2  
3.31 
3 . 0 3  
2 . 7 6  
2 . 4 8  
9 . 2 8  
6.50 
3 . 4 7  
0.35 

W.P. 
Ifti 
5.29 
11.94 
11.94 

2 . 3 7  
1.37 
1.32 
1.30 
1.30 
1 . 3 0  
1.30 
7 . 5 0  
7.43 
7.44 
3.17 

warnmg: me energy equation could not be balanced within the specified numher of iterations. i he 
program used critical depth for the warer surface and continued on with the calculations. 

~arnmg:  he energy loss was greater than 1.0 it 1 0 . 3  m i .  between the current and previous cross 
secrlon.  his may indicate the need for additional crass sections. 

warning: During the standard step iterations, "hen the assumed warer surface was set  equal Lo crrrical 
death, the calculated water suriace came hack belaw critical deorh.  his indicates that there . . 
is nor a valid euhcrirical answer. m e  program defaulted to critical depth 

Profile "profile 2 

FDS ofcline Cwck liibutrrries. 



POB ~ e f r  sea ~ i g n ~  srii FLOW iireil W.P. ~ercenr xydr velocity 
Ifti (ELI (cis) (aq tti Ifti con" ~eprhirti (ft/oi 

I LOB 9971.09 9983.01 8 . 2 1  1 . 5 0  1.71 2.71 0.90 3.15 
2 LOB 9983.01 9994.91 7 4 . 5 8  15.60 11.94 2 4 . 7 8  1.31 4 . ? B  
1 m a n  99911.93 9996.21 15.72 2.41 1.37 5 . 2 2  1 . 8 8  6 . 5 2  

Chan 9446.21 9997.49 23.09 3.04 1.37 7.67 2.37 7.61 

Chan 9997.4'1 91198.77 2 9 . 5 8  1 .47  1 . 3 2  9 . 8 1  2.71 8.52 
6 m a n  9 9 9 8 . 1 7  10000.06 2 6 . 9 4  3 . 2 6  1.30 8 . 9 5  2 . 5 4  8 . 2 7  
7 m a n  10000.05 10001.34 23.26 2 . 9 8  1.30 7 . 7 3  2 . 3 3  7 . 8 0  
8 Chan 10001.34 10002.52 19.82 2.71 1.30 6 . 5 8  2.11 7.31 
9 Chan 10002.62 10001.90 16.57 2 . 4 3  1.30 5.50 1.90 6 . 8 1  
10 ROB 10003.90 10011.32 40.18 9.00 7.50 13.35 1 . 2 1  4 . 4 7  
11 ROB 10011.32 10018.75 21.85 6 . 2 2  7 . 4 3  7 . 2 5  0 . 8 4  3 . 5 1  
12 ROB 10018.75 10026.17 1.20 0 . 5 7  1 . 5 0  0 . 4 0  0 . 6 7  2.09 

warning:  he energy equation could nor. be balanced within me specified number or iterations.  he 
program used crrtical depth for the water surface and continued on with the calculations. 

Warning: The cross section had to be extended vertically during the critical depth calculakionn. 
Warning: The energy loss wan greilrer than 3.0 f L  10.1 mi. between the current and previous craai 

section.  his may indicate she need for iiddirional crane seo~ions. 
warnine: ~urina me etandard e ~ e o  iterations, when m e  iiesumed water  surface wae aet  e m a l  to critical 

depth, the c a ~ c u ~ i l ~ e d  w i l t e l  eurface came back helaw critical depth. ~ n i a  indicates that there 
is not a valid suboritioal enawer.  he program defaulted to critical depth. 

warning: ~ n e  parabolic search method failed to converge on critical depth.  he proijram w i l l  try ihe 
cross section slice/secant method LO find critical depth. 

CROSS SECTION 

RIVER: %5 
RERCH: Reach 1 RS: 0.519 

INPUT 
Deecriptio": 
station ~ l e v a r i ~ ~  D ~ L ~  2 1  

~ a n k  s r a :  Lefr ~ i g h ~  Lengrha: ~ e i t  channel night coeif contr. ~xpan. 
9989.51910005.22 178.06 175.24 164.08 .1 3 

CROSS SECTION OUTPUT Profile tiprofile 1 

E.C. EleY lfL1 
"el Head ifti 
W . S .  EleY Ifti 
crir W S ,  iiri 
E.C. slope iir/iii 
o Total icfsi 
TOP Width ifti 
V e l  Total lfL/al 
Max Chl Dath i f t i  
canv. Total icfsi 
Length W L d  lit1 
Min Ch El Ifti 
alpha 
F ~ C L ~  ~ o s a  lit) 
c h E 'ass ifti 

2173.97 Element 
0 . 6 4  W t . n - V a l .  

2173.34 Reach Len. Ifti 
2171.34 Flow Area leq fLi 

0 . 0 2 0 7 5 2  Area lsq fLi 
101.00 Flow ICfBi 
41.01 Top WldLh IFLi 
5.95 iivg. "el. 1it/si 
1.51 Hydr. Depth Ifti 

2089.0 Conv. Icfsi 
170.63 wetted per.  itrl 

2171.83 Shear Ilb/mq fLi 
1.16 stream Power lIb/iL ni  
1.68 Cum Volume lacre-fLi 
0.03 Cum SA (acres1 

left OB Channel Right OB 
0.055 0.045 0 . 0 3 0  

178.05 175.24 154.08 
1 2 . 2 5  2 2 . 9 9  15.34 
1 2 . 2 5  22.99 15.34 
4 5 . 2 2  141.04 114.74 

warning: The energy equaLion could not be balanced within the specified number of iLeraLions. The 
program used critical depth for the water aurfaoe and continued on with the ca~cu~arions. 

warning: The energy loss wan greater than 1.0 f L  10.3 mi. between m e  current and previous croee 
section. This may indicate the need for additional oroile sections. 

warning: ~uring the standard step iterations, when the assumed water surfaoe was set equal to critical 
deoth, the oalculated water surface came back below critical deorb.  his indicatee that there . . 
is nor a valid subciitioal answer.  he program defaulted to critical depth. 

CROSS SECTION OUTPUT P~diile Uprofile 2 

E.D.  lev lit) 2173'17 ~lernent ~ e r t  08 channel night oa 
Vel Head Ifti 0.61 W e . " - V a l .  0 . 0 5 5  0 . 0 4 5  0 . 0 3 0  
W.S.  lev ltri 2171.35 Reach Len. IfLi 178.06 115.24 164.08 
Czit W.S. Ifti 2171.35 Flow Area lsq fti 12.57 21.38 15.69 
E.C. slope iir/iri 0 . 0 1 9 4 2 3  iirea lsq fti 12.57 21.38 15.69 
0 Total IcEsI 101.00 Flow lcfsi . 45.61 1+0.26 115.10 
TOP width lit) 43.00 TOP width lfti 13.14 15.70 14.15 
vel m e a l  iirls) 5.81 a v g  "el .  iir/si 1.61 6.00 7 . 3 3  
Max Chl Dpth Ifti 1.53 Hydl. Depth lfti 0.96 1.49 1.11 
~ o n v  *oral lcisl 2159.8 Con". Icfai 127.4 1005.4 825.9 
~ e n g r n  Wtd, lit) 170.96 wetted per. ifti 13.28 15.70 14.31 

 in cn EI ifti 2171.81 shear llbjsq ~ L I  1.15 1.81 1.33 
alpha 1.16 stream ~ower  llb/it si 4 . 1 7  10.83 9.74 
Frcrn  ass lit1 3.61 cum volume (acre-fri 0.15 0.34 0.24 
C i E LO89 Iff1 0.00 Cum Sil lacreal 0.14 0.18 0.19 

I'DS rfCline Creek Tribsruries, 
FCD 200.5C024. Work Assignnrent 2 
JE L'~;iler/Hydrology & Ceornorphology, Inc. 



warning: The energy equation could not be balanced within the specliied numher of iterations. The 
aroalam death far the surface and continued on with the calculations. . - 

warning; energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: mring the standard step iterations, when the assumed warer surface was s e t  equal to critical 
depm, m e  c a l c u ~ a ~ e d  warer surface came back below critical depth.  his indicates that there 
is nor a valid suhcriiical answer. The program defaulted to critical depth. 

PO15 

LOB 
LOB 
Chan 
cnan 
Chan 
Chan 
cnan 
Chan 
Cham 
ROB 
ROB 
ROB 

area 
isq fti 

0.46 
11.79 
3.11 
3.19 
3.27 
3 . 3 4  
3.37 
3.37 
3.35 
9 . 6 5  
5.61 
0.07 

W.P. 
1LLI 
2.30 

10.95 
2.24 
2 . 2 6  
2 . 2 6  
2 . 2 4  
2.24 
2 . 2 4  
2 . 2 4  
6 . 6 6  
6 . 7 8  
0 . 8 7  

Percent Hydr 
can" Oeprh1fr) 
0.19 0.20 

1 4 . 8 *  1.08 
6.09 1.38 
6.16 1.42 
6 . 6 3  1.46 
6 . 8 8  1.49 
6.97 1.50 
7.00 1.50 
6 . 9 2  1.49 

27.21 1 . 4 5  
10.88 0 . 8 4  

0 . 0 3  0.09 

warning: m e  energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth *or the warer surface and continued on with the calculations. 

warning:  he energy loss was greater t h a n  1.0 ft 10.3 mi. between m e  currenr and previous cross 
section. This ma" indlcare the need for addirional cross sections. 

~ ~ ~ ~ i ~ ~ :  mring the standard step ireretione, when the assumed water surface was set equal to critical 
depm, the calcula~ed warer surface came back below crliical depth. ~ h i a  indicates rnar there 
is not a "illid subcritical answer. The program defaulted to Critical depth. 

POS left sra ~ i g h r  ~ t a  PIOW ~ r e a  W.P. percent ~ y d r  velocity 
IfLl Ifti 1cf61 lsq it1 (fC) Con" DepLh1iLl Iitlsi 

1 LOB 9967.77 4978.65 0.66 0.51 2 . 3 3  0.22 0.23 1.28 
2 LOB 9978.65 9989.52 44 .98  12.06 10.95 14.114 l.li 3 . 7 3  
3 m a n  9 9 8 5 . 5 2  4491.76 18.27 3.16 2 . 2 4  6.07 1.41 5 . 7 8  

Chan 9441.76 99941.01 19.05 2.24 2.24 6.13 1.44 1 . 8 8  
Chan 9494.01 3 9 9 6 . 2 5  19.85 1.32 2 . 2 4  6.59 1.48 5 . 9 8  

6 m a n  9996.25 9 9 9 8 . 4 9  20.60 3.40 2 . 2 4  6 . U  1.51 6 . 0 7  
Chan 9 4 9 8 . 4 9  10000.73 2 0 . 8 5  3 . 4 2  2 . 2 4  6.93 1 . 5 3  6.10 

8 Chan 10000.73 10002.98 2 0 . 9 4  3 . 4 1  2 . 2 4  6 . 9 6  1.53 6.10 
9 Cham 10002.98 10005.22 20.69 3.41 2.24 6 . 8 7  1.52 6 . 0 8  
1 0  ROB 10005.22 10011.88 81.65 9.82 6.66 27.13 1 . 4 8  8.31 

II ROB 10011.88 10018.53 11.32 5 . 7 8  6 . 7 8  11.07 0 . 8 7  5 . 7 7  

1 2  ROB 10018.53 10025.19 0.14 0.09 0 . 8 9  0.05 0.11 1.44 

warning: me energy equation could nor be balanced within the specified number of iterations. =he 
program w e d  critical depth for m e  water surface and continued an with m e  caiculations. 

warning: m e  energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 
secrion. m i s  may indicate the need for additional croaa sections. 

warning: ~vring the standard step 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 
is a valid subcriiical answer.  he program defaulted LO critical depth. 

CROSS SECTION 

RIVER: X5 
REaCH: Reach 1 R S :  0 . 4 8 6  

INPUT 
De.CripLion: 
station  levat ti on Data 

SLa Elev Sea 
9971.423 2174049991.253 
1000043 2166.0610006.91 
10040.78 2167.7110040.97 
10070.08 2 1 7 1 . 5 9  

*anning,s n value. nu",= 
s t a  n "a, SLa n Val sta n Val 

9971.423 , 0 6 5  9 9 9 5 . 5 5  ,04510007.53 .05 

~ a n k  sra:  =eft ~ighi Lengths: Left cnannei night coefi conir. ~xpan. 
9995.551000753 211.92 213.14 199.57 .1 . 3  

CROSS SECTION OUTPUT Profile #profile 1 

E.G. Elev lit1 2168.93 Element left OB Channel Right 08 
"el Head lit1 0.53 W L , n - V a l .  0.061 0.045 0.050 
W.S. Elev 1fi) 2168.40 Reach Len. Ifti 211.92 Zi3l4 199.57 
Crit W.S. IfLl 2168.40 Flow Area lsg ftl 1.91 21.15 14.96 
E.O. slope 1ir1ir1 0.022411 area (sq it1 1.91 21.15 34.96 
Q Total (cis1 301.00 Flow ICi61 4.04 110.56 146.40 
Top Width lfil 53.97 Top WidLh lit1 3.77 11.48 38.23 
"el Total 1fL/61 1.19 Avg "el. lit181 2.12 7.12 41.19 
flax ~ h l  ~ p t h  lfil 2.34 Hydr. Depth lit1 0.51 1.77 0.91 
Dnv .  Total lcfsl 2010.7 Conv, Icisl 27.0 1005.7 977.9 
length Wrd. I ~ L I  208.27 wetted per, i f r )  3.90 12.23 38.28 
i in cn EI lrri 2166.06 snear ilblsq it1 0.68 2.42 1.28 

FDS (j'cline Cveek Tributaries, 
FCD 2005C024, Work Arsigntnent 2 
JE Fuller/flydr,~l,lr,gy & Gcotnoq~hulo~y,  Inc. 



Alpha 1.26 Stream Power IIbIfL s l  1 . 4 5  n.22 5 . 3 5  
F I C L ~  ~ o r a  i f t )  4 . 2 1  cum volume { a c r e - i r i  0.10 0 . 2 3  0 . 2 5  
c 6 E LOSS l f t i  0 . 0 2  Cum S i i  lacreel 0 . 1 1  0.12 0 . 2 5  

warning: ?he energy equation could nor be balanced within the specified number of iterations.  he 
aroaram used critical deo~h for the water surface and continued on with the oa~cula~ions. . - 

Warning: The energy loas was greater rhan 1 . 0  it ( 0 . 3  m i ,  between the current and previous cross 
section. Thin may indicate the need for additional cross sectione. 

warnin-: ~urina the standard sreo iterations, when the assumed water surface was s e t  eoual to critical 
depm, me calculated water surface came back below ori~ioal depth. ~ n i s  indioa~eo chiit there 
is not a valid avlicriricai answer. ~ n e  program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #profile 2 

E.G. Elev I f t i  
Vel Head I f t i  
W.S. EleV IfLl 
CriL W . S .  I f t i  
E D .  slope ~ i r l i r i  
o Total i c i s i  
TOP Width i f t i  
"el Total ifL/si 
  ax C ~ I  ~ o t h  i i r i  
Conu. Total i c l s l  
Length Wed. IfLi 
 in cn xi i r t i  
Alpha 
FrcLn loss I F L i  
C i E lore IfLl 

Element 
WL. "-Val. 
Reach Len. l f t ,  
Flow Area lsq f t l  
Area 1sq fLi 
Flow l c fe l  
TOP Widrb I ~ L I  
livg. "el lfLi.1 
~vdr. neoth ifri 
cbn,. ~ c i e i  
Wetted Per.  l f t )  
Shear IIbIsq f r )  
stream Power 1lbIfL 
cum vo1vme ( a c r e - f t l  

warning: m e  energy equation could nor be balanced within the specified number of iterations. ?be 
program used critical depth ior the warer surface and continued on with the oaioulations. 

~arnina:  he crass aecrion had to be extended verricanv durino the critical death calculations. 
warning: m e  energy loss was greater than 1.0 it 10.3  m 1 .  between the current and previous cross 

section. ~ n i s  may indicate m e  need for additional cross seotiona. 
warning: ~uring me standard s tep iterations, when the assumed water  surface was set equal to critical 

depm, the calculated water surface came back below critical depth. Thie indicate@ LhaL there 
is not a valid subcritical answer. The prograln defaulted Lo critical deprh. 

warning:  he parabolic aearch method failed to converge on critical depm.   he program will try rile 
cross section slicelnecan~ method LO find critical depth.  

~ f r i  i r i i  ~ c f s i  ioq e t i  l i t )  can" o e p m i i i ~  1rt1ai 
I LOB 9 9 9 0 . 7 1  9995.55 4.04 1.91 1.90 1 . 3 4  0 . 5 1  2.12 

2 m a n  9 9 9 5 . 5 5  '1997.25 11.16 2 . 1 4  1.77 3 . 9 1  1.25 5 . 4 9  

man 
cnan 
cnan 
ROB 
ROB 
ROB 
ROB 

warning;  he energy equation couid not be balanced w i t h i n  the epecliied number of irerarions. i he 
program used critical depth for the water aurface and continued on with Lhe calculations. 

warning:  he energy l o n n  wae greater t h a n  1.0 ft 10.3 mi,  between the ourrenr and previous crass 
section.  his may indicate the need tor additional crosa aecriona. 

warning: ~uring the standaid erep iterations, when the aeeumed water surface was aer equal to critical 
depth, m e  calculated warer surface came back belaw critical depth. This indicates inat enere 
im not a valid subcritical answer. a he program defaulted to critical depth. 

POB ~ e f r  s t a  ~ight sra PIOW ~ r e a  W.P. percent ~ y d r  
l f t l  l f t l  l c fa l  isq It1 IfLl Con" Depthlit1 

LOB 9990.73 9 9 9 5 . 5 5  1.31 2 . 2 5  3.99 1.78 0 . 6 0  
2 Chan 4441.51 9 9 9 7 . 2 6  13.50 2.30 1.77 6.48 1.M 
3 Chan 9 9 9 7 . 2 6  99'18.97 22.15 3.09 1.77 7.36 1.81 
4 ChBn 1118 .97  10000.68 3 2 . 3 7  1.87 1.77 10.75 2.26 
5 Chan 10000.68 10002.40 33.02 3 . 8 9  1.73 10.97 2 . 2 7  

Chan 10002.40 10004.11 27.18 3.46 1.11 9 . 0 1  2 . 0 2  
Chan 10404.11 10005.112 21.78 3 . 0 3  1.71 1.24 1.77 

8 Chan 10005.82 10007.53 16.91) 2 . 5 0  1.73 5.51 1.52 
9 P.OB 10007.53 10020.04 8 4 . 6 2  15.99 12.51 28.11 1.28 
10 ROB 10020.04 10032.55 4 4 . 1 4  10.00 10.26 14.65 1.08 

warning:   he energy equation could not be balanced within the specified number of iterations. The 
program ueed critical depth for the warer surface and continued on with the calculations. 

warning:  be crane aecrion had to be extended vertically during me critical depth calcula~ians. 
warning: m e  energy loea uaa greater than 1.0 f t  10.3 m i ,  between the current and previous cross 

necrian. m i s  mav indicate the need for additional cross aec~iona. 
warning: ouring the standak step iteratione, when the aeeumed water surface was oer equal ra critical 

depth, the calculated water surface came back below critical depth.  his indicates rnar there 
is not a valid subcritical answer. The oroiiram detavlred to critical deoth. . - 

warning: The parabolic eearch metnod tailed ra converge on critical depth. The & ~ ~ r e r n  will try the  
crosa section s l i c e l a e c a n t  method to find critical depth. 

FDS ofCIine Creek T~.ibul<irics, 
FCD 200.5C024, WorkAssijin,,~enlZ 
JE Ftrller/lfydr,,lojiy & Geo,~tor,,ltolojiy, Inc. 



CROSS SECTTON 

RTVER: Y5 
REIICH: Reach 1 RS: 0 . 4 4 6  

INPUT 
DescriaLion 

ManningmE, n Values "urn= 
SL, n val sra n v a l  sea n val 

9 9 6 0 . 4 9 6  .a5 9991.65 , 0 4 5  10004.6 . 0 3  

Bank S t a :  Left Right Lengths: Left Chanilel Right Coeii Cont r .  
9993.65 10004.6 1 9 4 . 5 6  194.47 193.24 1 

CROSS SECTION OUTPUT Profile Pprofile 1 

E D .  Elev l f t l  2 1 6 3 . 3 9  Element Left OB 
Vel Head I f L i  0 . 7 6  W t .  n-Val. 0 . 0 5 0  
W.S.  lev I ~ L I  2 1 6 2 . 6 3  ~ e a c n  =en. ( f r i  194.56 
crir W.S. l f r i  2162.63 PIOW iirea (so f r l  10.63 
E.C. Slope I f L I f L i  
a Total (CFS) 
Top Width Ifti 
"el Total I f L i 6 i  
-ax ~ h l  Dprn I ~ L I  
COnv Total l c f s l  
Length W L ~ .  ( i t )  
Min Ch E l  i f t i  
alpha 
FlcLn LO66 I f L i  
C i E LOSS l f i i  

0 . 018297  Area l s q  f L 1  
301.00 Flow I C f E I  

3 0 . 4 4  TOP width ( E L I  
6.62 Avg. "el. I f L I s l  
2.64 Hydr. Depth l i t 1  

2 2 2 5 . 2  Con". ( C i s 1  
1 4 . 0  Wetted Per. l f i l  

2159.99 Shear ( I b l s q  i t 1  
1.11 stream power l i b l i t  s 1  
2 . 8 2  Cum Volume ( a c r e - i t 1  
0 . 0 8  Cum SA ( a c r e s 1  

Channel 
o . o + s  

194.47 
24.77 

Right OB 

warning: ~ n e  energy equation could not be balanced within m e  specified number of iterationi;. me 
program selected the water surface that had the least amount of error between computed and 
assumed value=. 

warning: me energy 106s was greater than 1.0 it 1 0 . 3  m ) .  between the current  and previous crass 
may indicate the n e e d  for additional cross sections. 

warning: ~uring the standard step iterations, when m e  assumed water surface was set equal ro critical 
depth, the c a ~ c u ~ a t e a  water surface came back below critical depth. m i a  indicates that there 
is "OL a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Protile #profile 2 

B.D. EleY ifLI 2 1 6 3 . 3 9  Element L e f t  OB Channel Riaht OB 
"el ~ e a d  l i t )  
W.S. Biev I f L l  
CrlL W.S. l i t 1  
6 . C .  Slope l i t l i t )  
(i Total I C I S I  
Tap Width l i t 1  
vel Total i i t l s )  
wax C ~ I  Darn i f r l  

0.73 WL, " -Va l .  
2162.56 xeach =en. ( i t 1  
2162.66 Flow area l s q  i t 1  

0.017223 Area (94 i t 1  
101.00 Flow l c i s l  
30.44 Top Width I i L l  

6 . 5 0  iivg. "el. i i e l s i  
2.67 Hydl. Depth l i t )  

2293.6  Can" ( c i s 1  
194.14 WetLedPer. l i t )  

2159.99 Shear ilb/sa i t 1  
Alpha 1.11 Stream I i b l f t  5 1  5 .43 1 8 . 2 7  6 . 6 8  
FICLn Lo66 l i t 1  2 . 6 5  Cum Volume (acre-it) 0.09 0 . 1 4  0.07 
C & E LOSS I f t i  0 . 00  Cum SX l a c r e a l  0.07 0 . 0 7  0 . 0 5  

warnmg:  he energy equation could nor be balanced within m e  specified number of iterations. m e  
program selected the water surface that had me least amount of error between computed and 
assumed values. 

warning: *he cross section h a d  t o  be extended vertically during the critical depth calculations. 
warning: m e  energy lose was greater than 1.0 ir (0.3 m ) .  between the current and  previous cross 

secrian.  his may indicate the need far additional cross sections. 
warnmg: ouring the standard step iterations, when me assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depm. ~ n i s  indicates that there 
is not a valid suhcritical answer, me program d e f a u l t e d  to critical depth. 

warning: ~ n e  parabolic search method failed to converge on critical depth. m e  program will try t h e  
cross secrian sliceleecant method to find critical depth. 

Profile #profile 1 

POS ~ e f r  sra RlghL sta PIOW ~ r e a  W . P .  percent xydr velocity 
l f r l  ( £ t i  i c i e l  1 s q  f t i  l i t 1  con" oepth(fti ( f r l s i  

1 LOB 9980.39 9987.02 2.18 1.07 2 . 5 9  0.72 0.44 2.04 
LOB 9987.02 9993.65 4 4 . 4 9  9 . 5 6  6 . 7 2  1 4 . 7 8  1.44 4 . 6 5  

3 Chan 9993.65 9 9 9 5 . 2 2  21.03 3 . 0 5  1.58 6.99 1.95 6.90 
Chan 4941.22 g945.78 2 4 . 5 6  3 . 3 4  1.58 8.16 2.14 7.34 
Chan 
Chan 
cnan 
Chan 
cnan 
ROB 
ROB 

FDS of Clinc Cmek Trrbufnries, 
FCD 2005C024, Work Assignment 2 
JE Full~r/Hydrology & Gcomr,rph<,l<,,gy. Inc. 



warning: The energy equation could nor be balanced ~ i t n i n  Lne specified number of irerations The 
program selected t h e  water surface that had the least amount of error between computed and 
aaaumed "aluen. 

warning: m e  energy loao was greater than 1 . 0  it 10.3 mi.  between the current and previous cross 
section. ~ h i o  may indicate the need far additional cross sections. 

warnine: ~urino the standard area iterations. when the assumed water surface war; s e t  eaual to critical 
depth: m e  calculated &ker auriacecame back below critical depLh. T h i a  indicates that there 
is nor a valid subcritical answer. Tile program defaulted Lo critical depth. 

Profile itprofile 2 

POB Left Sta Right Sta Flow area W.P. Percent Hydl VelOciLy 
i f r i  i i r i  i c f s i  1c;q f r i  i i r i  con" aeprhiiri  l i t i n i  

1 LOB 9980.39 9987.02 2.11 1 . 1 4  2.61 0 . 7 8  0.47 2.06 
LOB 
m a n  
Chan 
Ci ia l l  
Cham 
Chan 
cnan 
Chan 
ROB 
ROB 

~arning: energy equation could nor be balanced w i t h i n  the specified number of iterations. i he 
program selected the warer nuriace that had the least amount of error between computed and 
asoumed values. 

warning: m e  cross section had to be extended vertically during the critical depcn ca~culacrons. 
Warning: The energy loaa was greater than 1.0 fl 10.3 m i ,  between the current. and previoils c i o a n  

section. TlliS ,nay inii icate t h e  need for addrLlonal cross reczions. 
warning: ~uring the standard step iterat~ons, when the assumed water surface was set equal to critical 

depth, the calculated warer surface came back below critical d e p ~ ~ .   his indicates that there 
rs not a v a h d  subcritical answer. s he program defaulted to cririoal depth. 

Warning: The parabolic aearcb rneLhod failed Lo converge on critical depth. The program will try the 
cross section s l i c e l a e c a n r  method to find cririoal depth. 

CROSS SECTION 

RIVER: 1 5  
REACH: Reach I 

INPUT 
DeSCripLion: 
station Elevation ~ a t a  

RS: 0.409 

~ a n k  S L ~ :  Left Right Lengmn: Left channel night coeff concr. ~xpan 
999d.Od10002.08 8 5 . 5 2  8 4 . 3  89.11 1 .3 

CROSS SECTION OUTPUT Profile #Profile 1 

E.D. Elev 1fLi 
"el Head 1fLi 
W.S.  Elev I f t i  
CIlL W.S. 1fLi 
E.D. Slope 1fi lEri  
0 ToLal ( c i s 1  
Top Width I f t i  
"el Total IiLIai 
Man Chl Dpth I f t i  
COO". Total 1cini 
Length WLd. ( i t )  
Mi" Ch E l  1fLi 
Alpha 
~ r c ~ n  loss ( f r i  
c L E ~ o n n  ( i t )  

2159.97 Element =eft 08 channel night 08 
0 . 4 9  We."-Val.  0.032 0.030 0 . 0 3 0  

2159.411 Reach Len. 1fLi 8 5 . 5 2  8 4 . 3 0  8 9 . 1 1  
2159.68 Flow Area 1Eq fLi 10.23 11.75 31.47 

0 . 0 1 1 8 3 5  Area i s 0  f i i  1 0 . 2 3  1 1 . 7 6  13.47 
F l o w  1cfsi  
Top Width 1fti  
~ v g ,  "el. i i r l s i  
Hydi. Depth 1fLi 
Con", l c f s l  
Wetted Per. IfLl 
shear 1lbl.q fLi 
stream Power 1IbIiL m i  
cum volume i a c i e ~ f r i  
cum S i l  (acres1 

warning:  he energy equation could nor be balanced within the specified number of iterations. The 
program selected the warer surface that had the leaat amount of error between computed and 
assumed values. 

warning: The energy loas was greater than 1.0 ir 10.3 mi,  between the ourrent and previove cross 
~ e ~ r i o n .  This may indicate the need for additional croon aecriono. 

warning: mring the standard seep iterations, when the assumed water surface was set equal ro critical 
depth, me calcv~ated water auriace came back belaw critical depm.  his indicetea that there 
1s not a valid subcritical anewer. The program defaulted Lo critical depril. 

CROSS SECTION OUTPUT Protile #prof i le  2 

E.G. Elev ifL1 2160.59 Element Left OB Channel Right 08 

FDS ofCiine Creek Tril,rrr<o.ies. 
FCD 2005C024, W w k  Assijinmetrr 2 
JE F ~ ~ i i e r / f ~ y ~ l r ~ ~ l ~ ~ , ~ y  & Geumn?phni<ljiy, blc. 468 



"el Head 1fi) 
W.S. Elev Ifti 
CriC W.S. (fti 
E D .  s l o ~ e  lftlfr) 

W t .  "-Val. 
Reach Len, 1itl 
PIOW ~ r e a  isq it) 
~ r e a  (sq iri 
Plow ICiSI 
TOP Width iirl 
Avg. "el. 1ft18) 
Hydr. Depth (it) 
Con". 1cisi 
Wetted Per. lit) 
Shear IIbIsq it) 
Stream Power (Iblft S i  

cum Volume iacre-ft) 
cum Si i  (acres1 

  ax CN Dprn 1fti 
Conv Total lcfsl 
Length wtd. lit1 
Min Ch El 1fLi 
iiinna 

warning: energy equation could nor he balanced within the specified number of irerarions. i he 
program selected m e  warer surface that had the l e a a t  amounr of error herween computed and 
assumed values. 

warning: The energy lass was greater than 1.0 it 10.3 m). between the current and previous cross 
section.  his may indicate the need tor additional CTOSS sections. 

Warning: nuring the standard step iterations, "hen the assumed water surface was set equal Lo critical 
depth, the calculated warer surface came back below critical depth. This indicates that there 
is nor a aubcririca~ answer.  he program aefau~ted to critical depth. 

warning; The parabolic search method failed to converge on crrtrca1 depth. The program Will try the 
cross section slicelsecani method ra find critical depth. 

POS ~ e r t  S L ~  nlght sra FIOW area W.P. ~ercenr  xyer veiocity 
1ft) (it) 1cfi1 (sq it) lft) con" oepm1tri I ~ L I ~ I  

I LOB 9977.13 9483.03 0.46 0.d8 2.51 0.15 0.19 0.96 
LOB 9983.03 9 9 8 8 . 5 4  13.61 3 . 8 3  1.53 4 . 5 2  0.70 3.55 

3 LOB 9 9 8 8 . 5 4  9 9 9 6 . 0 4  3 2 . 8 6  5 . 9 2  5 . 5 1  10.92 1.07 5 . 5 6  
Chan 9 9 9 4 . 0 4  9995.19 9 . 7 2  1.52 1.17 3 . 2 3  1.32 6.41 
Cham 
Chan 
Chan 
Cham 
Chan 
Chan 
ROB 
ROB 
ROB 

warning:  he energy equation could nor be balanced within the specified number of iterations.   he 
nroqram selected m e  water surface that had the least amounr of error between computed and 

-~ 

warning: ~ h e  energy loss was greater than 1.0 it (0.3 mi. between m e  current and previous cross 
section.  his may rndicate the need for additional cross sections. 

warning: nuring the standard step irerarions, when m e  assumed warer surface was s e t  equal to critical 
depth, the calculated water surtace came back below critical depth. This indicates that there 
is not a subcritical answer. m e  program defaulted ro critical depth. 

POB 

LOB 

W.P. 
IfLi 
2.88 
5.51 
5 . 5 1  

LOB 
LOB 
m a n  
Chan 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 

Warning: The energy equation could not be balanced within the specified nvmber of iterations. The 
program selected the water surface Lhar had the least amount of error between computed and 
assumed values. 

Warnmq: The enerq~ loss was oreater than 1.0 it 10.3 mi. between the current and orevious cross .. 
section.  his may rndicate the need tor additional crass sections. 

warnmg: ~uring the standard step iterations, when the assumed warer suriace was set equal LO critical 
depth, the calculated water surface came hack helow critical depth. =him indicates that rnere 
is nor a valid aubcriricai answer.  he program defaulted to critical depth. 

warning: The parabolic search mekhod failed Lo converge on crliical depth. The program Will try the 
~ ~ 0 6 6  eection slicelsecani method to find critical depth. 

CROSS SECTION 

RIVER; X5 
REACH: Reach 1 RS: 0.393 

INPUT 
~escrip~ion: Limit of Study, cline creek caniluence 
Boundary condiLian = 

~orrnai w p m ,  slope - 0.019 itlit. Born m e  ~ormal aeprn method 
and using a known CWSEL of 2157 from the FDS of Cline Creek by 
ZEF, 20041 resulted in the same solution which was critical deprn 

station s leva ti on ~ a r a  nun. 20 

I iDS cfCline Creek Tributaries, 
FCD 2005C024, Work Assi*.n,nent 2 



~anningls n values "urn= b 
s t a  val sra n va l  sea n val  S r a  n Val 

9 9 5 5 . 2 4  .06 9 9 9 4 . 8 2  ,04510017.63 ,0510055.42 0 3  

Bank SLa: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
99948210010.36 0 0 I . 3  

CROSS SECTION OUTPUT 

E . G .  Elev i f t l  
Vel Head i i L l  
W . S .  ( f r )  

Channel 
0 . 0 4 5  WL,  "-Val. 

Beach Len. i f L l  
Flow Area la4 fL1 
area inq it1 
F l o w  Icisl  

widtl, i i r i  
~ v g ,  " e l ,  lEr/sl 
~ v d r  D e ~ r h  i f t l  

crir W.S. i f r l  
E.C. ~ l u p e  i i r / i r i  
0 Total icf91 
Top Widih i f t l  
vei Tota l  i f r / s I  
MBX cnl onin i i t ~  

CROSS SECTION OUTPUT 

E.G. Elev l i t 1  
"el Head i f t l  
W.S. EleY l i t 1  
c r i r  W.S. l i t )  
E D .  slope i i r / i r i  
a ~ozal i c f s l  
TOP Width l i t 1  
vel Total i i r / s i  
Max Chl Opih i f t i  
con" m r a i  icfs i  
Length Wtd, l i t 1  
  in cn EI i f t i  

Channel 
0.045 

hvg, "el, l i t i s 1  
~ y d r  Depth i f r l  
Can" ,cis1 
~ e t t e d ~ e l .  i f t i  
Shear ilb/Sq f t l  
stream PoWer i I b / f r  nl 
cum volu~ns lacre- i f1  
cum SR iacresl 

warning:  he cross section had to be ~ ~ r r i c a l l y  during the cri~ical depth caloulations. 
~ a m i n g :  ~ n e  parabolic searcn failed to converge on critical depth. me program will cry the 

cross section slice/necanr metnod to find critical depth. 

Profile #profile I 

POB 

LOB 

W.P. Percent Hydr VeloOity 
i f t l  con" o e p r i ~ i r t ~  i i r / s l  
3 . 8 8  0.50 0 . 2 9  1.33 
7.711 8 . 8 8  1.08 3.20 
> 97 8.12 1.70 6.46 

LOB 
m a n  
enan 

m a n  
Chan 
Chan 
ROB 

W.P. 
iftl 
4 . 2 1  
1 . 7 8  
2 . 2 3  
2 . 2 3  
2 . 2 2  
2 . 2 2  

8 cnan 
4 Chan 
10 ROB 

warning: cross hila to be during me critical depth calculations. 
warning: mIe parabolic aearcn method failed ko converge on critical depth. me proiiram will try the 

sectiai> a l i ce l s ecan t  m e ~ h ~ d  t o  find critical depth. 



Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Rivar:CB 

 each ~ i v e r  sra 

Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach I 
Reach i 
Reach 1 
Reach I 
Reach I 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reacil 1 
Reach 1 
Reach 1 
Reacn 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 1.609 , 0 5 5  
Reach 1 1.596 ,055 
Reach 1 1.574 , 0 5 5  
Reach 1 1.552 , 0 5 5  
Reach 1 1.536 055 

FDS <$Cline Creek Tributanc,~, 
FCD 2005C024, Work Assignment 2 
JE Fuller/Hydr<~l<~,fiy & Geonzo,phology, Inc 



Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach i 
Beach 1 
Pieach 1 
Pieach 1 
Reach 1 
Reach 1 
Reach I 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach z 
Reach 2 

Reach 1 
Reach 1 
Reach 1 
R e a O i l  1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach 1 
Reach i 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reaoh 1 
Reach 1 
Reach 1 
Reach 1 0.587 . 0 3  
Reach 1 0.561 , 0 6 5  
~ e a o h  I 0 . 5 4 5  L ~ C  arruct 
Reaoh I 0 . 5 2 8  .06 
Reach I 0 . 5 2 2  .06 
Reach I 0.416 .06 
Reach I 0.459 , 0 5 5  
Reach 1 0 . 4 1 8  . 0 5  
~eacn 1 0 . 4 2 0  =at S L ~ U C ~  
Reach 1 0.401 , 0 5 5  
Reach 1 0.390 LaL SLrilct 
Reach 1 0.377 . 0 5  
Reach I 0.M2 , 0 5 5  
Reach 1 0.322 . 0 5  
Overflow I 0.174 .04 
overflow I 0.173  at srruct 
Overflow 1 0.151 . 0 5  
overt low 1 0.121 .06  
Overflow 1 0 . 0 9 2  . 0 5  
Overflow 1 0.067 . 0 3  

FDS of Clirte Cyeek l'ributu~ies, 
F C D  >005~024, Wo~kAsr i~nn ,en f  2 
JE FuNer/Hyd,alogy & Geoalorphology, Iilc. 



Overtlow 1 
Split 1 Upper 
split 1 upper 
Split 1 lower 
Split 1 Lower 
Split 1 lower 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 3 
Reach 3 
Reach 3 
Reach J 
Reach 3 
Reach 3 
Reach 3 

River:X2 

Reach 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

xeacn 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
PIeach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

River SLa. 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

FDS ofcline Cwek Tributaries, 
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Reach I 0.553 .06 ,055 .05 .06 
Reach 1 0.521 , 0 5 5  0 5  . 0 5 5  
Reach I 0.510 ,055 .05 .055 
Reach 1 0 . 4 6 8  ,035 0 6  . 0 5  ,065 ,055 
Reach 1 
Reach 1 
Reach 1 
ReaCi l  1 
Reach 1 
Reach 1 
Reacll 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 

Reach i 
Reach I 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach I 
neacn 1 
Reach i 
Reach i 
Reach I 
React, 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 

RiYer:XIB 

Reach hive* SLa. nl n2 "3 "4 n5 " 6  

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Beach I 
Reacn 1 
Reach 1 
Reach 1 

Reach 1 0.975 , 0 5 5  , 0 4 5  . 0 6  ,055 
Reach 1 0.951 0 6  , 065  ,055 
Reach 1 0.927 , 0 5 5  ,045 , 0 5 5  
Reach 1 0 . 5 1 5  , 0 5 5  , 0 4 5  ,055 
Reach 1 0.900 ,055 , 0 4 5  , 0 5 5  
Reach 1 0 .883  , 0 5 5  . 0 3  ,055 
Reach 1 0.871 0 5 5  ,041 , 0 5 5  
Reach 1 0.840 , 0 5 5  , 0 4 5  . 05  
Reach 1 0.823 0 5 5  1 1 4 5  . 0 5  
Reach 1 0 . 7 4 4  .03 .OK 0 4 5  . 05  
Reach 1 0.769 . 0 3  ,015 , 0 5 5  
Reach 1 0 . 7 4 1  ,035 ,045 , 0 5 5  
Reach 1 0 . 7 2 2  ,055 , 0 4 5  ,055 
Reach 1 0.701 .06 ,025 045 .03 
Reach 1 0 . 6 8 8  ,055 .05 , 0 5 5  
Reach 1 0.661 . 0 3  . 0 5  .05 
Reach I 0 . 6 4 3  , 0 5 5  .05 ,035 
Reach I 0 . 6 2 2  . 0 6  .05 , 0 5 5  

ICDS ofClirie Creek Tribuhrries, 
PCD 2005C024, Work Arri,qnmenf 2 
JE lirlle~/Hydrolo,qy & Ge:eo,llorpholl,gy, /tic. 



Reach I 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 

River: CS 

~ e a c n  ~ i v e r  S L ~ .  ~ e i r  channel Right 

Reach 1 1 .525  196.51 217.04 2 2 7 . 8 5  
Reach 1 1.484 125.76 120.59 117.11 
Reach 1 1.451 131.74 128.49 126.75 
Reach 1 1.437 2 1 2 . 6 3  2 2 0 . 6 4  2 2 4 . 9 4  
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reacn 1 
Reacn 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 2 
Reach 2 
Reach 2 
Reach z 
Reach 2 
neacn 2 
Reach 2 
Reach 2 
RedCn 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 3 
Reach 3 
Reach 3 
Reach 3 

River: CB 

Reach River SLa. Left Channel R l g h t  

Reach 1 2 . 3 7 4  
Reach 1 2.318 
Reach 1 2.300 
Reach 1 2 . 2 5 5  
Reach 1 2.211 
Reach I 2.175 
Reach 1 2 . 1 2 5  
Reach i 2.090 
Reach i 2.066 
Reach 1 2.023 
Reach 1 1.988 
Reach I 1.981 
Reach 1 1.966 
Reach 1 1.329 

FDS of'Cline Cmek Tributrrrics, 
FCD 2005C024, Work Asrignmea 2 
J E  Fc~iler/Hydwiogy & Geonu,rpholo,qy 



Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 1 
Reiloh 1 
Reach 1 
Reach 1 
Reach i 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
ReaOh 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 
Reach 1 
Reach 1 
Reach 1 

Reach River S L a .  Lieit Channel 

Reach 1 1.270 112.51 125.97 

Right 

134.11 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 
Reach 
Reach 
Reach 
Reson 
Reach 
Reach 
Reach 
Reach 1 0 . 6 8 4  9 6 . 7 7  118.45 136.94 
Reach 1 0.661 148.33 114 198.62 
Reach 1 0.628 2 4 5 . 1 7  215.57 185.65 
Reach 1 0.587 113.51 139.18 165.48 
Reaoh 1 0 . 5 6 1  188.04 173.12 152.54 
Reach 1 0 . 1 4 1  &at S t r U C L  
Reach 1 0 . 5 2 8  09.02 11.13 13.99 
Reach 1 0.522 203.79 234.92 265.68 
Reach 1 0.476 90.47 93.3 94.92 



Reach 1 0.322 0 0 0 
Overflow 1 0.174 6 0  119.3 130 
Overflow 1 0.173 LBL StrUCt 

- - - - ~  - -~ ~ 

Split 1 lower 0 . 0 4 5  0 0 0 
Reach 2 0.309 6 . 4 3  175.57 219.49 
Reach 2 0.275 181.13 182.29 174.87 
Reach 2 0.241 174 .7  173.04 146.42 

River: x2 

Reach River Sta. Left Channel Right 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach I 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach I 
Reach 1 
Reach 1 
Reach I 
Reach 1 

River: X3 

Reach Rlver SLa. Left Channel Right 

Reach 1 1.168 107.43 115.69 117.41 
Reach 1 1.146 108.72 105.93 103.96 
Reach I 1.126 152.69 152.16 162.09 
Reach I 1.097 81.05 79.11 7 8 . 7 6  
Reach 1 1.082 82.83 76.18 64.65 
Reach 1 1.068 139.57 1 2 4 . 3 1  123.85 
Reach 1 1.04+ 71.67 8 1 . 3 8  9 2 . 0 5  
Reach 1 1.029 5 4 . 6  45.01 101.66 
Reach 1 1.011 116.52 107.73 7 5 . 4 8  
Reach 1 0.991 141.03 141.28 135.29 

FDS of Cline Creek Tributctries, 
FCD 2005C024, WorkA.~,vi~nmcnt 2 
JE FullerNIyd,nlofiy & Gennro?~~hology, Inc. 
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Reach 1 0.900 64.44 8 6 . 9 9  110.42 
Reach 1 0.881 5 8 . 7 8  6 4 . 2 8  5 7 . 5 2  
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Beach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

SUT4-Y OF CONTBACTION iUID EXPTISION COEFFICIENTS 
R1Yer: C6 

Reach I 
Reach I 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach Z 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 3 
Reach 3 
Reach 3 
Beach 3 

Reach 1 
Reach I 
Reach I 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reacn 1 
Reach 1 
Reach 1 

FDS of Cline Creek Tribrrluries, 
FCD 200.5C024, Work A.wignnunl2 
JE Fuller/Hydr~ilogy & Geomorphology, Inc 



Reach I 2.374 .I . 3  
Reach 1 2 . 3 3 8  .I . 3  
Reach i 2.300 . i . 3  
Reach 1 2.256 1 . 3  
Reach 1 2.211 .I . 3  
Reach 1 2.171 .I 3 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach I 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reaoh 1 
Reaoh 1 
Reach 1 

Reacli 1 
Reach 1 
Reach 1 
Reach 1 
Reaoh 1 
Reaoh 1 
Reaon I 
Reach 1 
Reach 1 
Reach I 
Reach 1 

Reach i 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reaoh 1 
Reaoh 1 
Read, 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 2 
Reach 2 

Reach 1 1.270 1 
Reach 1 1.247 1 
Reach 1 1.223 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
ReaOh 1 
Reaon 1 
Reach i 0 . 9 7 9  .1 
Reach 1 0 . 9 5 6  .1 
Reach 1 0.911 1 
Reach 1 0 . 8 9 4  1 
Reach 1 0 . 8 5 8  I 
Reach I 0 . 8 2 7  .I 
Reach I 0.7g6 .I 

F I X  ofcl ine Creek Tribrrtr!ries, 
FCD 2005C024, Work Assignmenf 2 
JE l ~ ~ ~ l l e ~ / H y d r ~ ~ l ~ ~ , q y  & Geoaorpholo~y, Inc, 



Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 0.403 1 
 each 1 . ~ a r  ~rruct 
Reach 1 0.377 .1 

Overflow i 
Overflow I 
Overilow 1 

overflow 1 
Split 1 upper 
Split 1 upper 
Split 1 Lower 
Split 1 Lower 
S ~ l i t  1 Lower 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 3 
Reach 3 
Reach 3 0.110 1 
Reach 3 0 . 0 8 2  .I 
Reach 3 0 . 0 4 8  1 
Reach 1 0.040 1 
Reach 3 0.015 .I 

Reach River Sea. ConLr 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 0.881 .1 
Reach I 0 . 8 5 7  .I 
Reach 1 0 . 8 3 8  .1 
Reach 1 0.808 1 
Reach 1 0 . 7 8 4  1 
Reach 1 0.773 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
Pleacil 1 
Reach 1 
Reach 1 

e Reach I 
Reach 1 
Reach 1 
Reach 1 

River: Y3 

FDS ofcline Creek Tributaries, 
FCD 2005C024, Work A.xsi~nment 2 
JE Ful/er/Hydrolo,~y & Ceomo,pholo,~y, lnc. 



 each ~ i v e r  ~ r a .  contr .  

Reach 1 1.168 1 
Reacli 1 
Reach 1 
Reach I 
Reach I 
Reach I 

Reacll 1 
Reach I 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reiich 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach I 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach I 
Reach I 
Reach I 
Reach 1 
Reach I 

Reach 1 0.812 I 
Reach 1 0 . 1 7 7  1 
Reach 1 0 . 7 0 0  1 
Reach 1 0.706 . 1  
Reach 1 0 . 6 1 0  .1 
Reach 1 0.511 1 
Reach 1 0.587 .1 
Reach 1 0 . 5 5 8  1 
Reach 1 0.615 1 
Reach I 0.473 1 
Reach 1 0.437 1 
Reach 1 0.d02 1 
Reach 1 0.368 1 
Reach 1 0.127 1 
Reach 2 0 . 2 8 7  1 
Reach 2 0 . 2 5 7  1 
Reach 2 0.213 .1 
Reach 2 0.186 .1 
Reach 2 0.170 LaL StTUCL 
Reach 2 0.15, .1 
Reach 2 0.130 LaL SLrucL 
Reach 2 0.113 I 
Reach 2 0.082 .1 
Reach 2 0.051 .I 
Reach 2 0 . 0 3 1  .1 



River: V5 

Reach 

Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reacn 1 
=each 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
=each 1 
Reach 1 
Beach 1 
Reach 1 
Reach 1 

FDS of Cline Creek Ihbutrrries, 
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JE Fuller/Flydrology & Geornn~holugy, lec. 



APPENDIX F: EROSION/SEDIMENT TRANSPORT ANALYSIS 
SUPPORTING DOCUMENTATION 
EmsiodSediment Transport Analysis is not part of this Study. 


