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1 .  Introduction 
The Flood Control District of Maricopa County (DISTRICT) contracted WEST Consultants, Inc. 
(WEST) to re-study the existing Zone-AE floodplain of Cave Creek from the CAP Canal to the 
Loop 101 Highway. The study included floodway delineation. The re-study reach is in the City 
of Phoenix and is shown in Figure 1-1. Southwest Mapping Technologies, Inc. provided the 
Digital Terrain Model (DTM) and the 2-foot vertical resolution contours based on the DTM. 
The ground control points for the aerial survey were set by Hersey Land Surveying, L.L.C. A 
Triangulated Irregular Network (TIN) was generated using the digital terrain model in ArcView 
GIs. The TIN was used to cut channel cross-sections using the HEC-GeoRAS extension of 
ArcView GIS. The hydrologic data for this project was obtained from the Kaminski-Hubbard 
(1993) hydrology report for the Cave Creek Watershed. Water surface elevations in the upstream 
and downstream model limits were tied-in to those in the HEC-2 model developed by Burges 
and Niple (1989), which is the basis for the existing Flood Insurance Study. 

The purpose of the study was to delineate the 100-year floodplain and floodway of the Cave 
Creek, and prepare a Technical Data Notebook (TDN) submittal package. The work met the 
requirements of the DISTRICT'S Consultant Guidelines (Flood Control District of Maricopa 
County, 2003). 

2.  ADWRJFEMA Forms 

a 2.1 Study Documentation Abstracts for ADWR Submittals 

Information related to Sections 2.1.1 through 2.1.10 of the State Standard Attachment SSA 1-97, 
dated November 1997 is included following page 1. 

2.2 FEMA Forms 

Forms required by FEMA are included in the text of this TDN following the ADWR forms. 

3 .  Surveying and Mapping Information 
3.1 Field Survey Information 

Field survey was conducted by Hersey Land Surveying on March 1 I, 2005 to collect point 
elevation data at the bridge locations, on the CAP Canal overshoot, and adjacent to other features 
such as utilities, and in-channel obstructions. Typical measurements included bridge low chord 
elevations, pier cap elevations and the distance from top of guard rail to the low chord. Survey 
field notes and copies of deliverables from Hersey Land Surveying are included in Appendix C. 

3.2 Mapping 

The primary source of the topography was the aerial survey data provided by Southwest 
Mapping Technologies. The data included Digital Terrain Model (DTM) and contours at 2-foot 
vertical intervals. The contour map of the study area is at a scale of 1" = 200'. All elevations 
were based on NGVD 1929. 



2.1.3 FEMA Technical Review 
Contractor 

Contact(s) 

Address 

Phone 

Internal Reference Number 

2.1.4 FEMA Regional Reviewer 

Phone 

2.1.5 State Technical Reviewer Arizona Department of Water Resources 

Phone (602) 417-2400 

2.1.6 Local Technical Reviewer Michael Duncan, PE, CFM, Flood Control District of 
Maricopa County (FCDMC) 

Phone (602) 506-1501 

2.1.7 Reach Description Cave Creek - FIRM Panels 1210H, 1220J, 1215K 

2.1.8 USGS Quad Sheet@) with 
original photo date & latest photo 
revision date 

2.1.9 Unique Conditions and Problems 

2.1.10 Coordination of Q's Discharges Hydrology was based on Kaminsi-Hubbard Engineering 
(1993) Hydrology Report. Source: FCDMC Library 

(Agency, Date, Comments) Flood Insurance Study by Burges & Niple (1989). 
HEC-2 Model Files Source: FCDMC Libraw 



A. REQUESTED RESPONSE FROM FEMA 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

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). 

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

0.M.B No. 3067-0148 
Expires Septcntber 30,2005 

B. 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, revievulng, 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. 

FEMA Form 

1. The NFIP map panel(s) affected for all impacted communities is (are): 

81-89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 

Community No. 
Ex: 480301 

480287 
040037 

40051 

2. Flooding Source: Cave Creek 

3. Project Namelldentifier: Cave Creek Floodplain Delineation Study: From CAP Canal to Loop 101 Highway 

4. FEMA zone designations affected: AE (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 revlsion request is (check all that apply) 

Physical Change Improved MethodologyIData 

Regulatory Floodway Revision [SI 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 ail that apply) 

Types of Flooding: €4 Riverine Coastal Shallow Flooding (e.9, Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Floodwaii €4 BridgeICulvert 

Dam Fill Other, Attach Description 

State 
TX 
TX 
A2 

AZ 

Community Name 
City of Katy 
Harris County 
Maricopa County, Unincorporated Areas 
City of Phoenix --- panels 1215K. 1220J 

Map No. 
480301 
48201C 
04013C 

04013C 

Panel No. 
0005D 
0220G 
1210H 

1215K 

Effective Date 
02/08/83 
09/28/90 
07/19/01 

07/19/01 



C. REVIEW FEE 

1 Has the review fee for the appropriate request categoly been included? Yes Fee amount: $- I 
No, Attach Explanation 

Please see the FEMA Web site at http:l/www.fema.gov/fhm/fm feesshtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

FEMA Form 81-89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2 

All documents submitted in support of this request are wrrect 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. Seclion 1001. 

Name: Michael Duncan. PE. CFM. Principal Flood 

Mailing Address: 
FLOOD CONTROL DlSTRlCTof MARiCOPA COUNTY 
2801 W DURANGO ST 
PHOENIX AZ 85009 

Company: Delineation Engr.. Fid.Ctrl.Distr.,Maric 

Daytime Telephone No.: 
(602) 506-4732 

Signature of Requester (required): m@* 

Fax No.: 
(602) 506-4601 

Date: / 2 -5  43- 

E-Mail Address: mwd@mail.maricopa.gov 

As the community official responsible for floodplain management. I hereby acknowledge Ulat we have received and reviewed this Letter of Map 
Revision (LOMR) or wnditional LOMR request. Based upon the wmmunivs review, we find the completed or proposed project meets or is designed 
to meet all of the community fioodplaln 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 wnditional 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, all analyses and documentation used to make this determination. 

Telephone No.: 
602-262-4062 

Date: 

3/1a/os 

Community Official's Name and Title: Hasan Mushtaq, PhD, PE. CFM. Floodplain Manager 

mmunity Name: City of Phoenix Communi 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification Is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information. All documents submitted in support of this request are wrrect 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, Seclion 1001. 

Certifiefs Name: Dennis L. Richards 

Company Name: WEST Consultants. Inc. 

License No.: 21560 

Telephone No.: (480) 345-2155 

,.Expiration Date: 
3/31/2007 

Fax No.: 
(480) 345-21 56 

- 
Signature: D&~U Date: 12/1/2005 

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

Form Name and (Number) Reauired if ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-sur,face elevations 

Riverine Structures Form (Form 3) Channel is modifieh;addilion/revision of bridgelcuiverts, 
addition/revision of levee/floodwall, additionlrevision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5) Addilionlrevision of coastal structure 

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



FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

RlVERlNE 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 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 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. 
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: Cave Creek 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) I 
I Not revised (skip to section 2) No existing analysis N Improved data 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
25.528 4.11 4900 2880 

24.504 4.97 5300 3300 

23.040 5.90 5500 3660 

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

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

I 

Stalls1 cal Analysls of Gage Records Prec p,tatlon!RunoH Model HEC-1 [TR-20 HEC-1. HEC-rlMS elc ] 
Reglona Regression Equations Other (please attach descr ptlon~ 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to suppolt 
the new analysis. The document. "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:/lwww.fema.gov/fhrn/en_modl.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. 

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

Downstream Limit Downstream from Loop 101 22.880 1420.05 1420.05 
Bridges 

Upstream Limit Just Upstream of CAP Canal 25.561 1514.36 1513.88 
Overshoot 

2. Hvdraulic Method Used 

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

- 

FEMA Form 81-89A. SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



3. Pre-Submittal Review of Hvdraulic Models 1 
FEMA has aeveloped two revlew programs, CHECK-2 and CHECK-RAS to ald n the revlew of HEC-2 and HEC-RAS hydra~llc models 
respect.vely Tnese revlew programs ver.fy tnat the nyoraL ic est mates an0 ass..lnpr ons n tne mode aata are in accordance w#tn NFlP 
reoulrernents and tnat the data are comoarable wltn the assumat!ons and m tat ons of HEC-~IHEC-RAS CHEW-2 and CHECK-RAS ldentlfv I ~ ~ - .  ~ ~~~ ~ ~ 

areas of potental error or concern ~ h e s e  too s do not replace eng neering j~dgment CHECK.2 and CHECK-RAS can oe aowtlloaoed from 
h n ~ l ~ f e m a  qov/fhm/frm sonshtm We recommend that you revlew your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS 
If you disagree Gith 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 I HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? Ed Yes No 

4. 

Duplicate Effective Model' Natural File Name: Fioodway File Name: 
Corrected Effective Model* Natural File Name: Floodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: CAVESUB.IN Floodway File Name: CAVEFW.IN 
Revised or Post-Project Conditions Model Natural File Name: Cave Creek.prj Floodway File Name: Cave Creek.prj 
Other - (attach description) Natural File Name: Floodway File Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l/www.fema.gov/fhm/en-madi.shtm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance fioodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE. AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's properly; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM and/or FBFM 
must tie-in with the effective floodplain and regulatory 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 floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. 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 regulatory 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 .OO foot. 

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

if Yes, the community 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 656(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? [ill Yes No 

If Yes, attach evidence of reguiatory 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 owner notification and acceptance (if available). Elements of and examples of properly owner notification 
can be found in the MT-2 Form 2 lnstructions. 

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2 



FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires septenrfier 30,2005 

PAPERWORK REDUCTION ACT 

Pdhlic reporting h.roen for tnis form is nslimated to average 7 llocrs por respunsn. The b-roen nstinlare nccons the t.me for rcvreurny nsln.ctions 
searching oxist ng data socrces, gather ng and ma'nlainlng tho ncedno oala an0 competng, mvinuring, an0 s ~ b m  tting me form YOL are not 
required t o  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 

Flooding Source: Cave Creek 
Note: Fill out one form for each flooding source studied I 

A. GENERAL 

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

Channel~zation ............... complete Section B 
BridgeICulve rt ................ complete Section C 
Dam ............................... complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Description Of Structure 

1. Name of Structure: 7Ih street Bridge (Structure Number BR-76198) 

Type (check one): Channelization €4 BridgeICulvert 

Location of Structure: 1 mile north of State Route Loop 101 Mainline Bridges 

Downstream LimiUCross Section: 24.057 

Upstream LimiUCross Section: 24.068 

2. Name of Structure: State Rt. Loop 101 Mainline Bridges (Structure No. EB 1490 8 WB 1491): Modeled as 1 Bridge 

Type (check one): Channelization €4 BridgelCulvert LeveeiFloodwall Dam 

Location of Structure: State Route Loop 101 at Mile Post 25.90 

Downstream LimiUCross Section: 23.101 

Upstream LimiUCross Section: 23 128 

3. Name of Structure: North Frontage Road Bridge (Structure Number WBFR 2466) 

Type (check one) Channelization €4 BridgelCulvert 

Location of Structure: North of State Route Loop 101 Mainline Bridges 

Downstream LimiUCross Section: 23.142 

Upstream LimitlCross Section: 23.150 

NOTE: For m o r e  structures, at tach addit ional pages a s  needed. 

LeveeiFloodwall Dam 

LeveeiFloodwail Dam 

I 

FEMA Form 81-896, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



B. CHANNELIZATION 
b rn 
I Flooding Source: 

1 The channelization includes (check one): 

I Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 

Drop structures 
Transitions in cross sectional geometry 
Energy dissipator 

0 Other (Describe): 

2. Drawina Checklist 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions. 

3. Hvdraulic Considerations 

The channel was designed to carry (cfs) andlor the -year flood. 

The design elevation in the channel is based on (check one): 

Subcritical flow IJ Critical flow Supercritical flow Energy grade line 

I If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump 
is controlled without affecting the stability of the channel. I 

I inlet to channel Outlet of channel At Drop Structures At Transitions 
Other locations (specify): 

1 4. Sediment Transport Considerations 

I Was sedment transpon conslaered? Yes No If Yes then t I OJI Sect on F (Seoimenl irans1)on). 
If ho  then attacn your explanation for v.hy sedlrnont transpon was no1 consioered. 

Flooding Source: Cave Creek 

Name of Structure: 7Ih Street Bridge, Loop 101 Mainline Bridges, North & South Frontage & OnIOff Ramp Bridge8 

1. This revision reflects (check one): 

New bridgelculvert not modeled in the FlS 
Modified bridgelculvert previously modeled in the FIS 

H New analysis of bridgelculvert previously modeled in the FlS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO. HYB): 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. 

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): 

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

H Wing Wall Angle Stream invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

4. Sediment Transport Considerations 

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

Name of Structure: 

1. This request is for (check one): Existing dam New dam Modification of existing dam 

2. The dam was designed by (check one): Federal agency State agency Local government agency 

Private organization Name of the agency or organization: 

3. Does the project involve revised hydrology? Yes No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2). 

4. Does the submittal include debrislsediment yield analysis? Yes No 

If yes, then fill out Section F (Sediment Transpolt). 
If No, then attach your explanation for why debrislsediment analysis was not considered 

5. Does the Base Flood Elevation behind the dam or downstream of the dam change? 

Yes No If Yes, complete the Riverine Hydrology 8 Hydraulics Form (Form 2) and complete the table below. 

Stillwater Elevation Behind the Dam 

FREQUENCY (% annual chance) FIS REVISED 

10year (1 0%) 
50-year (2%) 
100-year (1%) 
500-year (0.2%) 
Normal Pool Elevation 

6. Please attach a copy of the formal Operation and Maintenance Plan 
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System Elements 

a. This LeveelFioodwali analysis is based on (check one): 

Jpgrad ng of an existing eveelfloodwall system 
a new y constrLcted leveollloodwall system 
reanalysis of an existing leveelfloodwall system 

b. Levee elements and locations are (check one): 

earthen embankment, dike, berm, etc. 
structural floodwall 
Other (describe): 

Station to 
Station to 
Station to 

c. Structural Type (check one): 

monolithic cast-in place reinforced concrete 
reinforced concrete masonry block 
sheet piling 
Other (describe): 

d. Has this leveelfloodwail system been certified by a Federal agency to provide protection from the base flood? 

If Yes, by which agency? 

e. Attach certified drawings containing the f0ll0Wing information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures. Sheet Numben: 

2. A profile of the leveelfloodwall system showing the 
Base Flood Elevation (BFE), levee andlor wail crest and . . 
foundation, and closure locations for the total levee system. Sheet Numbers: 

3. A profile of the BFE, closure opening outlet and inlet 
invert elevations, type and size of opening, and 
kind of closure. Sheet Numbers: 

4. A layout detail for the embankment protection measures. Sheet Numbers: 

5. Location, layout, and size and shape of the levee 
embankment features, foundation treatment, floodwail 
structure, closure structures, and pump stations. Sheet Numbers: 

Freeboard 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throuahout - 
3.5 feet or more at the upstream end 
4.0 feet within 100 feet upstream of all structures andlor constrictions 

Yes 
Yes 
Yes 

1.0 foot above the nnignt of thc one percent %am assoc ated with the I*/J-anr..a -chance 
st~llwator surge e evat on or maxml.m wave ramp ( ~ h  chever IS greater) 

Ycs 

2.0 feet above the I %-annuai-chance stillwater surge elevation Yes 
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E. LEVEEIFLOODWALL (CONTINUED) 
b -.I 

Freeboard (continued) 

Please note, occasionally exceptions are made to the minimum freeboard requirement. if an exception is requested, attach documentation 
addressing Paragraph 65.10(b)(l)(ii) of the NFlP Regulations. 

If No is answered to any of the above, please attach an explanation. 

b. Is there an indication from historical records that ice-jamming can affect the BFE? Yes No 

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists 

closures 

a. Openings through the levee system (check one): exists does not exist 

If opening exists, list all closures: 

- 

Lefl or Right Bank Opening Type Highest Elevation for Type of Closure Device 
Opening Invert 

(Extend table on an added sheet as needed and reference) I I Note: Geotechnical and geologic data I 

I In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the 
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army 
Corps of Engineers [USACE] EM-1 110-2-1906 Form 2086.) I 

4. Embankment Protection 

a. The maximum levee slope landside is: 

I b. The maximum levee slope floodside is: I 

I c. The range of velocities along the levee during the base flood is: (min.) to (max.) 

d. Embankment material is protected by (describe what kind): 

I e. Riprap Design Parameters (check one): Velocity Tractive stress 
Attach references 

Curve or Stone Riprap Depth of I 

Sta to 

Sta to 

Sta to 

Sta to 

(Extend table on an added sheet as needed and reference each entry) 
7 

Reach 

Sta to 

Sta to 
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E. LEVEEIFLOODWALL (CONTINUED) 

4. Embankment Protection (continued) 

1 
f. Is a beddinglfilter analysis and design attached? Yes No 

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis): 

Attach engineering analysis to support construction plans. 

5. Embankment And Foundation Stabiiitv 

a. Identify locations and describe the basis for selection of critical location for analysis: 

q Overall height: Sta. : height fl. 

q Limiting foundation soil strength: 

Sta. , depth to 

strength $ = degrees, c = psf 

slope: SS = (h) to (V) 

(Repeat as needed on an added sheet for additional locations) 

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.): 

I c. Summary of stability analysis results: 

I e. Was a seepage analysis for the foundation performed? O Y e s  No 

f. Were uplift pressures at the embankment landside toe checked? q Yes q No 

I g. Were seepage exit gradients checked for piping potential? q Yes No 

h. The duration of the base flood hydrograph against the embankment is hours. 

Criteria (Min.) 

1.3 

1.0 

1.4 

1.4 

1.0 

I Attach engineering analysis to support construction plans 

(Reference: USACE EM-1110-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? O Y e s  No 

If Yes, describe methodology used: 

Critical Safety Factor Case 

I 

II 

111 

IV 

VI 
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E. LEVEEIFLOODWALL (CONTINUED) 
I 

Fioadwall And Foundation Stability 

a. Describe analysis submittal based on Code (check one): 

UBC (1988) or Other (specify): 

b. Stability analysis submitted provides for: 

Overturning Sliding If not, explain: 

c. Loading included in the analyses were: 

Lateral earth @ PA = psf; P, = psf 

Surcharge-Slope @ , sulface psf 

Wind @ P, = PSf 

Seepage (Uplift); Earthquake @ P., = %g 

1%-annual-chance significant wave height: ft. 

1%-annual-chance significant wave period: sec. 

d. Summaly of Stability Analysis Results: Factors of Safety. 

Itemize for each range in site layout dimension and loading condition limitation for each respective reach 

I (Ref: FEMA 11 4 Sept 1986; USACE EM 11 10-2-2502) 

Loading Condition 

Dead &Wind 

Dead & Soil 

Dead, Soil, Flood, & 
Impact 

Dead, Soil, &Seismic 

I (Note: Extend table on an added sheet as needed and reference) 

e. Foundation bearing strength for each soil type: 

Criteria (Min) 

I f. Foundation scour protection is, is not provided. If provided, attach explanation and supporting documentation: 

Sta 

Overturn Ovelturn 

1.5 

1.5 

1.5 

1.3 

I Attach engineering analysis to support construction plans 

Sliding 

1.5 

1.5 

1.5 

1.3 

Short Term Load (psf) Bearing Pressure 

Computed design maximum 

Maximum allowable 
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E. LEVEEIFLOODWALL (CONTINUED) 

7. Settlement 

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? O Y e s  q No 

b. The computed range of settlement is ft. to ft. 

I c. Settlement of the levee crest is determined to be primarily from : 

I q Foundation consolidation 
q Embankment compression 
q Other (Describe): 

I d. Differential settlement of fioodwalis has q has not been accommodated in the structural design and wnstruction. 

Attach engineering analysis to support construction plans. 

8. lnterior Drainaqe 

a. Specify size of each interior watershed: 

Draining to pressure conduit: acres 
Draining to ponding area: acres 

b. Relationships Established 

Ponding elevation vs. storage 
Ponding elevation vs. gravity flow 
Differential head vs. gravity flow 

q Yes q No 
O Y e s  No 
O Y e s  q No 

c. The river flow duration curve is enclosed: q Yes q No 

d. Specify the discharge capacity of the head pressure conduit: cfs 

e. Which flooding conditions were analyzed? 

. Gravity flow (lnterior Watershed) . Common storm (River Watershed) . Historical ponding probability . Coastal wave overtopping 

q Yes No 
q Yes No 

Yes No 
Yes No 

if NO for any of the above, attach explanation. 

f. lnterior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet 
facilities to provide the established level of flood protection. Yes No 

If No, attach explanation, 

g. The rate of seepage through the levee system for the base flood is cfs 

h. The length of levee system used to drive this seepage rate in item g: ft, 
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E. LEVEEIFLOODWALL (CONTINUED) 
b I 

J 8. Interior Drainaae (continued) 

i. Will pumping plants be used for interior drainage7 Yes No 

w 
If Yes, include the number of pumping plants: 
For each pumping plant, list: 

Plant # I  Plant #2 

The number of pumps , I 
The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a flood warning plan7 

How much time is available between warning 
and flooding? I 
Will the operation be automatic7 

If the pumps are electric, are there backup power sources? r- 
1 (Reference: USACE EM-1110-2-3101,3102, 3103.3104, and 3105) 

Yes No 

Yes No 

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all 
interior watersheds that result in flooding. 

9. Other Desictn Criteria I 
I a. The following items have been addressed as stated: I 

Liquefaction is is not a problem 
Hydrocompaction is is not a problem 
Heave differential movement due to soils of high shrinklsweil is is not a problem 

1 b. For each of these problems, state the basic facts and corrective action taken: 1 

I Attach supporting documentation I 

I c. If the leveelfloodwail is new or enlarged, will the structure adversely impact flood levels andlor flow velocities floodside of the structure? 
Yes No I 

I Attach supporting documentation 

d. Sediment Transport Considerations: 

Was sediment transport considered7 Yes No If Yes, then fill out Section F (Sediment Transport) 
if No, then attach your explanation for why sediment transport was not considered. 
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E. LEVEEIFLOODWALL (CONTINUED) 

10. Operational Plan And Criteria 

a. Are the piannedlinstaiied works in fuli compliance with Part 65.10 of the NFiP Regulations? Yes No 

b. Does the operation plan incorporate ail the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFiP regulations? 
O Y e s  No 

I c. Does the operation plan incorporate ail the provisions for interior drainage as required in Paragraph 65.10(~)(2) of the NFiP regulations? 
a y e s  q No 

I if the answer is No to any of the above, please attach supporting documentation. 

11. Maintenance Plan 

I a. Are the piannedlinstaiied works in fuli compliance with Part 65.10 of the NFiP Regulations? q Yes q No 
if No, please attach supporting documentation. 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the ieveelfioodwaii. 

F. SEDIMENT TRANSPORT 

Flooding Source: 

Name of Structure: 

If Inere is any lnrllcation from h storicai records that sod men1 transport (ncl-ding scoLr and deposilion) can affect the 
Base Flood Elevation (BFE): andlor baseo on the stream morpno ogy, vegetative cover, developmenl of tho walersheu and bank cond~tons, thoro is 
a polenl al for debrs and sea men1 transport ( nc dding scoLr arid dapns,t on) lo affecl rhn DFEs then pro~.iOe lne foiionmg informallon along w:tn 
the supporting documentation: 

Sediment load associated with the base flood discharge: Volume acre-feet 

Debris load associated with the base flood discharge: Volume acre-feet 

Sediment transport rate (percent concentration by volume) 

Method used to estimate sediment transport: 

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the 
selected method. 

Method used to estimate scour andlor deposition: 

Method used to rovise hyora~l'c or hydro ogic analysis (model) to accoLnt for sediment transpon: 
Pease note that bulked f ows are ,sed la evai~ate the periorm;lncn of a strJcluro dc.r'ny the base flood: howevor, FEMA noes not map BFEs based 
on bulked flows. 

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. 
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FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE STRUCTURES FORM I O.M.B. No. 3067-0148 

Expires September 30,2005 I 
PAPERWORK REDUCTION ACT I 

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, Papework 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 

Flooding Source: Cave Creek 
Note: Fill out one form for each flooding source studied I 

A. GENERAL 

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

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

Descri~tion Of Structure 

1. Name of Structure: South Frontage Road Bridge (Structure Number EBFR 2281) 

Type (check one): Channelization rn BridgeICulvert 13 LeveeIFloodwall Dam 

Location of Structure: South of State Route Loop 101 Mainline Bridges 

Downstream LimitlCross Section: 23.084 

Upstream LimitlCross Section: 23.077 

2. Name of Structure: North On Ramp Bridge (Structure Number 1466) 

Type (check one): Channelization BridgelCulvert 

Location of Structure: State Route Loop 101 at Mile Post 25.90 

Downstream LimiUCross Section: 23.131 

Upstream LimitlCross Section: 23.138 

3. Name of SIructure: South Off Ramp Bridge (Structure Number 1486) 

Type (check one) Channelization rn BridgelCulvert 

Location of Structure: State Route Loop 101 at Mile Post 25 90 

Downstream LimiUCross Section: 23.090 

Upstream LimiUCross Section: 23.097 

NOTE: For more  structures, at tach addi t lonal  pages a s  needed. 

LeveelFloodwall Dam 

LeveelFloodwall Dam 
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I Flooding Source: 

The channelization includes (check one): 

[7 -eveos [Attacn Section E (Lover~Floodwall)l 
S~perelovated sections 

n Donris bas nlaetention basin 

Drop structures 
Transitions in cross sectional geometly 
Energy dissipator 

Other (Describe): 

2. Drawing Checklist 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions. 

1 3. Hvdraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood, 

I The design elevation in the channel is based on (check one): 

Subcritical flow Critical flow Supercritical flow ti Energy grade line 

I If there s tne potent al for a hyoraL c jLmp at tne fo ow ng 0t:ations chock all that apply anu attach an explanaton of how the hyoradlic ~ m p  
is contro led wilno~t affect'ng the stab!. ry of me channe 

I inlet to channel Outlet of channel At Drop Structures At Transitions 
Other locations (specify): 

1 4. Sediment Transport Considerations 

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

Flooding Source: Cave Creek 

Name of Structure: 7Ih Street Bridge, Loop 101 Mainline Bridges, North & South Frontage & OnIOff Ramp Bridges 

1. This revision reflects (check one): 

[7 New bridgelculvert not modeled in the FlS 
[7 Modified bridgelculvert previously modeled in the FlS 
IXI New analysis of bridgelculvert previously modeled in the FlS 

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. 

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): 

Dimensions (height, width, span, radius, length) [7 Erosion Protection 
[7 Shape (culverts only) N Low Chord Elevations - Upstream and Downstream 
ti Material Top of Road Elevations - Upstream and Downstream 
[7 Beveling or Rounding ti Structure invert Elevations - Upstream and Downstream 
N Wing Wall Angle Stream Invert Elevations - Upstream and Downstream 
IXI Skew Angle [7 Cross-Section Locations 
[7 Distances Between Cross Sections 

4. Sediment Transport Considerations 

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

Flooding Source: 

Name of Structure: 

1. This request is for (check one): Existing dam New dam Modification of existing dam 

I 2. The dam was designed by (check one): Federal agency State agency Local government agency 

( Private organization Name of the agency or organization: 

I 3. Does the project involve revised hydrology? Yes No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) 

1 4. Does the submittal include debrislsediment yield analysis? Yes No 

I If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why debrislsediment analysis was not considered 

I 5. Does the Base Flood Elevation behind the dam or downstream of the dam change? 

Yes No If Yes, complete the Riverine Hydrology a Hydraulics Form (Form 2) and complete the table below. 

I Stillwater Elevation Behind the Dam 

FREQUENCY (% annual chance) FIS REVISED 

I 10-year (10%) 
50-year (2%) 
100year (I %) 
500-year (0.2%) 
Normal Pool Elevation 

1 6. Please attach a copy of the formal Operation and Maintenance Plan 
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1. Svstem Elements 

a. This LeveelFloodwall analysis is based on (check one): 

dpgrao ng of an ex sling levcolflaudwall syslom 
a new,y conslructeo leveelf ooawa I system 
reanalysis of an exist ng levoo~f oodwa systom 

b. Levee elements and locations are (check one): 

earthen embankment, dike, berm, etc 
structural floodwall 
Other (describe): 

Station to 
Station to 
Station to 

c. Structural Type (check one): 

monolithic cast-in place reinforced concrete 
reinforced concrete masonly block 
sheet piling 
Other (describe): 

d. Has this leveelfloodwall system been certified by a Federal agency to provide protection from the base flood? 

Yes No 

If Yes, by which agency? 

e. Attach certified drawings containing the following information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures. Sheet Numbers: 

2. A profile of the leveelfloodwall system showing the 
Base Flood Elevation (BFE), levee andlor wall crest and 
foundation, and closure locations forthe total levee system. Sheet Numbers: 

3. A profile of the BFE, closure opening outlet and inlet 
invert elevations, type and size of opening, and 
kind of closure. Sheet Numbers: 

4. A layout detail for the embankment protection measures. Sheet Numbers: 

5. Location, layout, and size and shape of the levee 
embankment features, foundation treatment, floodwall 
structure, closure structures, and pump stations. Sheet Numbers: 

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throuahout " 

3.5 feol or mure at lne ilpstrezlm eflo 
4.0 feet w thin 100 feet 1.pstream of all SlrJcl~res andlor conslrictions 

Yes 
Yes 
Yes 

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance 
stillwater surge elevation or maximum wave runup (whichever is greater). 

Yes 

2.0 feet above the 1%-annual-chance stillwater surge elevation Yes 
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2. Freeboard (continued) 

Please note, occasionally exceptions are made to the minimum freeboard requirement. if an exception is requested, attach documentation 
addressing Paragraph 65,10(b)(l)(ii) of the NFlP Regulations. 

if No is answered to any of the above, please attach an explanation, 

b. is there an indication from historical records that ice-jamming can affect the BFE? U Y e s  No 

if Yes, provide ice-jam analysis profile andevidence that the minimum freeboard discussed above still exists. 

a. Openings through the levee system (check one): exists does not exist 

Note: Geotechnical and geologic data 

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the 
design analysis for the following system features should be submitted in a tabulated summaryform. (Reference U.S. Army 
Corps of Engineers [USACE] EM-1110-2-1906 Form 2086.) 

4. Embankment Protection 

a. The maximum levee slope landside Is: 

b. The maximum levee slope floodside is: 

c. The range of velocities along the levee during the base flood is: 

d. Embankment material is protected by (describe what kind): 

Velocity Tractive stress 

(Extend table on an added sheet as needed and reference each entry) 
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E. LEVEEIFLOODWALL (CONTINUED) 

4. Embankment Protection (continued) 

f. is a beddinglfilter analysis and design attached? Yes No 

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis): 

Attach engineering analysis to support construction plans. 

5. Embankment And Foundation Stability 

a. identify locations and describe the basis for selection of critical location for analysis: 

• Overall height: Sta. ; height ft. 

[II Limiting foundation soil strength: 

Sta. ,depth to 

strength 4 = degrees, c = psf 

slope: SS = (h) to (v) 

(Repeat as needed on an added sheet for additional locations) 

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.): 

c. Summary of stability analysis results: 

If Yes, describe methodology used: 

Case 

I 

11 

ill 

lV 

Vl 

e. Was a seepage analysis for the foundation performed? O Y e s  O N o  

f. Were uplift pressures at the embankment landside toe checked? q Yes No 

g. Were seepage exit gradients checked for piping potential? q Yes No 

(Reference: USACE EM-1110-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? D y e s  q No 

Loading Conditions 

End of construction 

Sudden drawdown 

Critical flood stage 

Steady seepage at flood stage 

Earthquake (Case I) 

h. The duration of the base flood hydrograph against the embankment is hours 

Attach engineering analysis to support construction plans 

Critical Safety Factor 
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E. LEVEEIFLOODWALL (CONTINUED) 
b 

6. Floodwall And Foundation Stabiiitv 

a. Describe analysis submittal based on Code (check one): 

UBC(1988) or Other (specify): 

b. Stability analysis submitted provides for: 

Overturning Sliding If not, explain: 

c. Loading included in the analyses were: 

Lateral earth @ Pa = psf; P, = psf 

Surcharge-Slope @ , surface PSf 

Wind@P,= psf 

Seepage (Uplift); Earthquake @ P,, = %g 

1%-annual-chance significant wave height: ft. 

1%-annuai-chance significant wave period: sec. 

d. Summary of Stability Analysis Results: Factors of Safety. 

Itemize for each range in sits layout dimension and loading condition limitation for each respective reach. 

(Ref: FEMA 11 4 Sept 1986: USACE EM 11 10-2-2502) 

(Note: Extend table on an added sheet as needed and reference) 

FEMA Form 81-898. SEP 02 

e. Foundation bearing strength for each soil type: 
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Bearing Pressure 

Computed design maximum 

Maximum allowable 

f. Foundation scour protection is, is not provided. If provided, attach explanation and supporting documentation: 

Attach engineering analysis to support construction plans. 

Sustained Load (psf) Short Term Load (psf) 



E. LEVEEIFLOODWALL (CONTINUED) 
I 1 7. Settlement 

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? q Yes q No 

I b. The computed range of settlement is ft. to ft 

( c. Settlement of the levee crest is determined to be primarily from : 

q Foundation consolidation 
q Embankment compression 
q Other (Describe): 

I d. Differential settlement of floodwalls 0 has q has not been accommodated in the structural design and construction 

Attach engineering analysis to support construction plans. 

8. lnterior Drainaae 

a. Specify size of each interior watershed: 

Draining to pressure conduit: acres 
Draining to ponding area: acres 

b. Relationships Established 

Ponding elevation vs. storage 
Ponding elevation vs. gravity flow 
Differential head vs. gravity flow 

c. The river flow duration curve is enclosed: 

O Y e s  q No 
O Y e s  No 
O Y e s  q No 

O Y e s  q No 

d. Specify the discharge capacity of the head pressure conduit: cfs 

e. Which flooding wnditions were analyzed? 

. Gravity flow (Interior Watershed) O Y e s  No 
Common storm (River Watershed) O Y e s  q No 
Historical ponding probability O Y e s  q No 
Coastal wave overtopping O Y e s  q No 

If No for any of the above, attach explanation. 

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet 
facilities to provide the established level of flood protection. q Yes q No 

If No, attach explanation. 

g. The rate of seepage through the levee system for the base flood is d s  

h. The length of levee system used to drive this seepage rate in item g: ft 
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E. LEVEEIFLOODWALL (CONTINUED) 

8. Interior Drainaae (continued) I 
i. Wili pumping plants be used for interior drainage? 

If Yes, include the number of pumping plants: 
For each pumping plant, list: 

O Y e s  q No 

I (Reference: USACE EM-1110-2-3101, 3102, 3103, 3104, and 3105) 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

is the discharge facility protected? 

is there a flood warning plan? 

How much time is available between warning 
and flooding? 

include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all 
interior watersheds that result in flooding. 

9. Other Desian Criteria I 
I a. The following items have been addressed as stated: 

Will the operation be automatic? O Y e s  q No 

if the pumps are electric, are there backup power sources? O Y e s  q No 

Plant # I  

I Liquefaction q is is not a problem 
Hydrocompaction q is is not a problem 
Heave differential movement due to soils of high shrinklsweli is is not a problem 

Plant #2 

I b. For each of these problems, state the basic facts and corrective action taken: 

I Attach supporting documentation I 

I c. If the ieveelfloodwall is new or enlarged, will the structure adversely impact flood levels andlor flow velocities fioodside of the structure? 
O Y e s  No 

Attach supporting documentation I I d. Sediment Transport Considerations: I 
I Was aeo,ment transport consioered? q Yes h o  f Yes, then f O L ~  Section F (Sediment lranspotl) 

If NO then attach your explanalion for why sediment fra!lspon Nas not ~ons~dnred 
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E. LEVEEIFLOODWALL (CONTINUED) 
I I 

10. Operational Plan And Criteria 

a. Are the plannedlinstalled works in full compliance with Part 65.10 of the NFlP Regulations? q Yes q No 

1 b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFlP regulations? 
O Y e s  q No 

C. Does the operation plan incorporate ail the provisions for interior drainage as required in Paragraph 65.10(~)(2) of the NFlP regulations? 
O Y e s  q No I 

I If the answer is No to any of the above, please attach supporting documentation. 

11. Maintenance Plan 

I a. Are the plannedlinstalled works in full compliance with Part 65.10 of the NFlP Regulations? q Yes q No 
If No, please attach supporting documentation. 

I 12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the leveelfloodwall. 

I I 
F. SEDIMENT TRANSPORT 

I Flooding Source: 

Name of Structure: 

I if there ,s any inocation from histor cal recoros that sndlm6nt transport ( nclLo ng scodr an0 dopos tion) can affect the 
Baso F ooo Elevation (BFE): analor base0 on lne stream morpno ogy. vegetative covcr, oevelopmnnt of tne watershed and oanr, con0 tlons tnern is 
a ootnntiai for oebrs and sediment transport i lncl~o'ng s c o ~ r  and ooposil on) to affect tho BFts, thcn iprob de the fo ow nq nformat on alona wilh I I the supporting documentation: 

Sediment load associated with the base flood discharge: Volume acre-feet 

Debris load associated with the base flood discharge: Volume acre-feet 

I Sediment transport rate (percent concentration by volume) 

Method used to estimate sediment transport: 

I Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the 
selected method. I I Method used to estimate scour andlor deposition: 1 

I Method ~ s e d  to revise hydraL c or hydro og c analys s (mooel) to acco..nt for scuiment transpon: 
Ploase note that bulked flows are used to evall.ate the PeIIormancr? of a structJre d~r lng  the base hood, hwvever, FEMA does not map ilFEs oascd I 

1 on bulked flows. 1 

I If a sediment analysis has not been pefformed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. I 

FEMA Form 81-896, SEP 02 Riverine Structures Form MT-2 Form 3 Page 10 of 10 



0 3000 Feet 

PROJECT LOCATION I .. 

Caw Qe& Flmdplah DelineaUon 
flood Conhl Disbict of Mmkop Comb 

I I I I 

Figure 1-1 Approximate Project Limits 

.-, 



4. Hydrology 

The peak discharges used in the hydraulic model were selected based on correspondence with the 
Project Manager at the Flood Control District of Maricopa County. The discharges were based 
on the hydrology work by Kaminski-Hubhard (1993), and the HEC-2 model developed by 
Burges & Niple (1989). Table 4-1 lists the discharges by flow change locations or HEC-RAS 
cross-section ID. The 2,880 cfs discharge at cross-section 25.528 is based on the Kaminski- 
Hubbard (1993) hydrology report. Upstream of cross-section 25.528, a discharge of 4,900 cfs 
reported in Burges & Niple HEC-2 model was used to tie-in to the upstream water surface 
elevation. The three upstream cross-sections were borrowed from the HEC-2 model for this 
purpose. Figure 4-1 shows the flow change locations. 

Table 4-1 Discharges Used in the Main Channel of the Hydraulic Model 

Flow Change Location  isc char gel 
(HEC-RAS cross-section ID Number) 

25.561 
25.528 
24.673 
24.504 
23.040 
22.880 

(cfs) 
4,900 
2,880 
3,090 
3,300 
3,660 
5,500 



Georefer~.,, Cross Sectlo SHY &aullc Baseline 
i561 River Mile 

Figure 4-1 Flow Change Locations at River Miles 
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e 5. Hydraulics 
5.1 Method Description 

A geo-referenced hydraulic model of the study reach was developed using the U.S. Army Corps 
of Engineer's HEC-RAS, v. 3.1.2 and the HEC-GeoRAS extension of ArcViewGIS v. 3.2a by 
Environmental Systems Research Institute, Inc. A Triangulated Irregular Network was 
developed from a combination of the DTM mass points and 3-D break lines. NGVD 29 vertical 
datum was used. The study reach extends from the CAP Canal overshoot in the north to 
approximately 450 feet downstream of Loop 101 Highway. The study reach was divided into 
seven (7) sub-reaches based on Manning's n value distribution. The sub-reaches are identified in 
Table 5-1, and shown in Figure 5-1. Sub-reaches 3 and 4 were each further divided into 2 sub- 
reaches based on changes in the overbank Manning's n values. The full Manning's n report is 
included in Appendix E.1. A summary of Manning's n value is provided in section 5.3 of this 
Technical Data Notebook. Suhcritical flow regime was used in HEC-RAS. Downstream 
boundary water surface elevation of 1420.05 feet was obtained from the Burges & Niple (1989) 
HEC-2 model. The last downstream cross-section in the HEC-KAS model was borrowed from 
the HEC-2 model to assign the boundary condition at location far enough from the study limit to 
assist in water surface profile computation and eliminate any numerical disturbances. As-Builts 
for the CAP Canal overshoot were provided by the Engineering Resources Supervisor Mr. 
Dennis Francom, P.E. of the Central Arizona Project. The As-Builts are included in Appendix 
E.4 

Table 5-1 Hydraulic Model Sub-reach Description 

Sub-reach Number 

1 

2 

Location 

CAP Canal overshoot 

CAP Canal to Deer Valley Road 

4 

5 

6 

7 

RS 24.300 to 300 feet downstream of the 7th 
Street Bridge 
From 300 feet downstream of the 7th Street 
Bridge to the upstream limit of riprap 
From the start of riprap to the North face of the 
Loop 101 Highway Bridge 
North face of the Loop 101 Highway Bridge to 
end of the study reach 



I I 

Figure 5-1 Hydraulic Model Sub-reaches Based on Manning's n Distribution 



• 5.2 Work study Maps 

The study area was shown in three work study maps. The full size 24" by 36" plots, at 1" = 200' 
scale, are included in the Exhibit Maps section following the Appendices. 

The revised 100-year floodplain boundary is shown on the work study maps as a heavy solid 
line. The floodway boundaly is shown as heavy dashed line. The thalweg (hydraulic baseline) of 
the channel is shown as a thin center line. Each cross-section is geo-referenced and labeled with 
final computed floodplain and floodway water surface elevations, and discharges. Major streets, 
such as Loop 101 Highway, 7th Street, and Deer Valley Roads are shown on the map. The work 
maps also show the Zone AE floodplain, and Zone AH ponding areas. The 100-year FIRM 
panel floodplain limits are shown in the 8-112" by 11" annotated FIRM maps included in the 
Exhibit Maps section. 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

The full Manning's n report is included in Appendix E.1. The Manning's n report 
includes a summary on calculating composite Manning's n values for the channel which 
used the equal conveyance method described by Chow (1959). A summary of the report 
is provided here. Color aerial photographs, provided by the Flood Control District of 
Maricopa County, the black and white orthophotos provided by Southwest Mapping 
Technologies, L.L.C., and photos taken during field reconnaissance were studied and 
used to assign Manning's n value in channel and overbank areas. The study area was 
divided into seven sub-reaches (Figure 5-1) to define the existing vegetation and bed and 
overbank conditions. Sub-reaches 3 and 4 were further divided into 2 reaches to capture 
the Manning's n distribution in the overbank areas. 

The general procedure adopted for determining n values was to first select a base value of 
n for the bed material, followed by selection of n-value adjustments for channel 
irregularities and alignment, obstructions, vegetation, and other factors (Chow, 1959). 
Table 5-2 lists the composite Manning's n values by sub-reaches. 



The model was verified using the CHECKRAS program. CHECKRAS sets limits on 
channel and overbank Manning's n values. However, it does not restrict use of Manning's 
n based on field conditions. 

Table 5-2 Manning's n Value by Model Sub-reaches 

5.3.2 Expansion and Contraction Coefficients 

Sub-reach 

Contraction and expansion coefficients of 0.1 and 0.3, respectively, were used along the 
study reach except at the 7th Street Bridge where contraction and expansion coefficients of 
0.3 and 0.5 were used, respectively. CHECKRAS issued warnings about contraction and 
expansion losses at the Loop 101 bridges. The contraction and expansion coefficients 
were left at 0.1 and 0.3 because no contraction or expansion took place in this reach. 

5.4 Cross-Section Descriptions 

Left Overbank n 

The final HEC-RAS model for the Cave Creek had sixty one (61) new geo-referenced cross- 
sections plus the four (4) cross-sections borrowed from the Burges & Niple (1989) HEC-2 model 
(22.880, 25.551, 25.557, and 25.561). The final location of cross-sections was agreed upon by 
both the DISTRICT and WEST. All cross-sections were cut using IIEC-GeoRAS extension of 
ArcView GIS exept for cross-section 25.528 at the CAP Canal overshoot which was based on the 
engineering drawings of the overshoot as well as a surveyed spot elevation at the top of the 
overshoot. Also, the upstream and downstream bounding cross-sections of the 7th Street Bridge 
(24.068, and 24.057) were modified slightly to represent the prismatic bridge opening. The last 
model cross-section (22.880) was located approximately 585 feet downstream of cross-section 
number 22.991 which is the most downstream section in the study limits. A CHECKRAS run 
was successfully completed. 

Channel n Right Overbank n 



5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 

Although the hydraulic model did not capture hydraulic jumps, this could occur at several 
locations along the study reach. A sloping concrete drop structure was identified 
approximately 200 feet south (downstream) of the southernmost of the Loop 101 Bridges. 
Hydraulic cross-sections were cut at the top and downstream of the toe of the drop 
structure. Water surface elevation at the top of the drop structure went critical, indicating a 
potential supercritical flow over the structure and a hydraulic jump. Boulders that were 
identified in the main channel at cross-section 23.204 have the potential to cause a 
hydraulic jump just downstream. In the reach from Deer Valley Road to the CAP Canal, 
there were several cross-section locations where flow went critical and HEC-RAS 
indicated there was no subcritical solution. Although a subcritical flow regime was 
modeled, supercritical flow is possible in some areas along the reach since the channel bed 
is comprised mainly of gravel. This could lead to hydraulic jumps. 

5.5.2 Bridges and Culverts 

The seven bridges in the study reach were coded in HEC-RAS based on the As-Builts 
obtained from the respective owners of the structures. Table 5-3 summarizes the bridges. 
The Loop 101 Mainline Bridges (East and West bound) were modeled as single structure. 
HEC-RAS was prompted to accept the highest energy answer from the three available 
bridge modeling methods: Energy, Momentum and the Yarnell method. The 7" Street 
Bridge was skewed at 37.5 degrees to the Cave Creek flow. A contraction coefficient of 
0.3 and an expansion coefficient of 0.5 were used at the 7' Street Bridge location. A 
contraction coefficient of 0.1 and an expansion coefficient of 0.3 were used at the North 
and South faces of the Loop 101 Highway since the main channel in this reach was straight 
with no visible contraction or expansion. 

CHECKRAS issued numerous warnings about bridge cross-sections not having 
encroachments. Encroachments cannot be entered at bridge cross-sections, but only at the 
bounding cross-sections. Warnings were issued regarding the bounding bridge cross- 
sections being closer to the bridge than the bridge height, and that the bounding cross- 
section should he beyond the embankment. This is not relevant in this model. The 
roadway /deck was higher than the ground points at all the bridges, making the ground 
points outside of the bridge opening irrelevant. Furthermore, the flow was entirely under 
all bridges. Placing the bounding cross-section closer to the bridge face provides for more 
accurate modeling of each bridge. 



Table 5-3 Bridge Data 

5.5.3 Levees and Dikes 

Agency 

7'h Street @ 
Cave Creek 

101 Mainline, 
Westbound 

101 Mainline, 

Eastbound 

North Ramp @ 
101 

South Ramp @ 
101 

Frontage Road 
@ 101, 

Westbound 

Frontage Road 
@ 101, 

Eastbound 

Berms were identified during field visit and from contour maps along the left and right 
banks o f  Cave Creek upstream o f  Deer Valley Road. The left bank berms in this reach 
extended from downstream o f  the CAP Canal overshoot to cross-section number 25.299. 
Downstream o f  cross-section 25.299, the left bank is defined as natural high ground except 
from 25.270 to 29.191, near the roadway crossing. The right berm extends from the CAP 
Canal overshoot to about cross-section 24.700, with the exception o f  the roadway crossing 
near 25.191. This right berm separates the channel from the deep gravel pit that exists to 
the right o f  the channel. The area to the right o f  this berm was considered to be flooded at 
the same elevation as the channel, but considered to be ineffective flow. 

Bridge Type Bridge ID 

N/A  

25.90 

25.90 

25.90 

25.90 

N / A  

NIA 

Mile 
Post 

Structure 
No. 

BR-76198 

1491 

1490 

1466 

1486 

2466 

2281 

Reinforced Concrete 

AASHTO Type 111 
PrecastlPrestressed 

Concrete Girder 

AASHTO Type 111 
PrecastIPrestressed 

Concrete Girder 

AASHTO Type 111 
PrecastIPrestressed 

Concrete Girder 

AASHTO Type 111 
PrecastIPrestressed 

Concrete Girder 

AASHTO Type 111 
PrecastIPrestressed 

Concrete Girder 

AASHTO Type 111 
PrecastIPrestressed 

Concrete Girder 

City o f  Phoenix 

ADOT 

ADOT 

ADOT 

ADOT 

ADOT 



Although a breakout could occur into the gravel pit at the roadway crossing near cross- 
section 25.191, for the purposes of the model, it was assumed that the gravel pit was full of 
water and that this would prevent any flow from escaping from the channel. 

Downstream of the 7th Street Bridge, the overbank was considerably higher than the 
channel due to the landfill. The channel banks have riprap protection from about 800 feet 
downstream of the 7" bridge until just upstream of the Loop 101 North Frontage Road. 

Downstream of the Loop 101 bridges, there was a berm on the left side of the channel. 
The effective flow was assumed to be contained in front of this berm; however, a ponding 
area was also delineated behind the berm due to backwater from downstream. 

5.5.4 Islands and Split Flows 

Two major islands were identified in the study reach. The first, upstream of Deer Valley 
road on the right overbank area approximately extends from between cross-sections 25.191 
and 25.155 to just downstream of cross-section 25.039. This island stood on what was 
identified as a large pit extending from downstream of the CAP Canal overshoot to cross- 
section 24.828. This island was completely within the ineffective flow area in the gravel 
pit. The second island was downstream of Deer Valley Road, between cross-sections 
24.549 and 24.466, and caused a flow split. The distance of the flow split was fairly short, 
only about 300 feet along the channel. Because of the short distance of the split, no flow 
split was modeled in HEC-RAS, however, a cross-section was cut through the island 
(25.504). The thalweg (hydraulic baseline) was on the left side of the island with bank 
stations aligned to maintain main channel definition and consistency with upstream and 
downstream sections of the reach. 

Ponding areas were identified at locations where water broke out of the main channel 
through an opening in the banks or due to backwater effect in low areas adjacent to the 
main channel. The first was located on the left overbank upstream of Deer Valley Road 
between cross-sections 24.793 and just downstream of cross-section 24.673. The ponding 
elevation was 1479 feet. This ponding elevation was based on the energy grade line at 
cross-section 24.700, the approximate location at which the ponded flow would return to 
the channel. The second ponding zone was in an area that was identified as the low flow 
channel from the old Cave Creek alignment between about cross-section 23.019 and 
23.040. This area is behind a man-made berm which constitutes the left side of the main 
channel for most of the distance beween 23.019 and 23.040. Backwater flows into and 
ponds in this area at an elevation of 1423 feet, based on the water surface elevation at the 
downstream limit of the berm. The third ponding zone was in a tributary artifical channel 
downstream of the Loop 101 bridges, which conveys flow exiting from culverts that come 
from the east. The ponding elevation in this area was 1430 feet. The ponding areas were 
identified as Zone AH on the Work Study Maps. None of the ponding zones was the result 
of any overland flow but was simply the result of water break-out from the Cave Creek, or 
strictly riverine in nature. It was therefore not preferable to analyze these areas by using 
storage routing techniques provided in HEC-1 hydrologic software. 



5.5.5 Ineffective Flow Areas 

Right ineffective flow areas were assigned along the top of the right berm which extends 
from the CAP Canal overshoot to cross-section 24.700 which is upstream of Deer Valley 
Road. Thus the entire gravel pit area was flooded hut assumed to be ineffective flow. 
Additional ineffective flow areas were assigned along the left side of the cross-sections 
from the CAP Canal to cross-section 25.299, where man-made berms and other 
obstructions in the overhank restrict the flow. From 25.27 1 to 25.15 1, the left incffective 
flow areas were set on the basis of flow expansion and contraction which takes place in 
this large flattened area. The right ineffective flow limit at 25.191, the approximate 
location of a road crossing, was chosen to maintain continuity between the right berms 
which exist just upstream and downstream. 

Ineffective areas were assigned for the first three cross-sections downstream of Deer 
Valley Road, to prevent the effective flow width from changing too abruptly. No 
ineffective areas were defined from 24.504 (downstream of Deer Valley Road) to the Loop 
101 Bridges. Downstream of the Loop 101 bridges, left ineffective areas were set at 
23.040, to prevent the ponded area on the left side of the section from conveying flow, at 
23.019, to prevent flow in most of the area just downstream of the ponded area from being 
effective, and at 22.991, to prevent a low area on the left side of the cross-section, 
separated from the main reach, from becoming effective. 

5.5.6 Supercritical Flow 

None identified. 

5.6 Floodway Modeling 

Floodway analysis was conducted due to overtopping of banks in the study reach. The goal of 
conducting the floodplain encroachment analysis was to determine the limits of encroachment 
that would produce a rise in water surface elevation that is as near the one-foot maximum as 
possible. Equal conveyance method with encroachment methods 4 and 5 in HEC-RAS was used 
initially to get a first cut at the encroachment stations. However, only encroachment method 1 
was used in the final floodway analysis per the DISTRICT'S Consultant Guidelines. 
Encroachment method 1 allows the user to enter the right and left encroachment stations while 
method 4 lets the user specify a "target" water surface increase. Method 5 allows user to specify 
target water surface increase and maximum change in energy (in feet). 

Initial floodway runs were made with several "target" values because typically the initial 
floodway computations provide changes in water surface elevations greater or less than the 
"target" increase. This task was accomplished using a combination of encroachment methods 4 
and 5. Profile #3 (PF3) in the Cave Creek HEC-RAS model "encroachments'' editor shows how 
the floodway was developed. Profile #2 (PF2) had the floodway imported into method 1 for 
final analysis with specific encroachment stations. 



The majority of the encroachment to the Cave Creek model was introduced upstream of the 7th 
Street Bridge. Upstream of Deer Valley Road water overtops the right bank into the large pit. 
Overtopping of the left bank downstream of the CAP Canal overshoot was also observed. A 
target water surface elevation increase of I foot was applied at each of these cross-sections with 
encroachment method 4. Encroachment method 5 was applied from cross-sections 25.155 to 
24.828 with a target water surface elevation increase between 0.8 and 1 foot and a maximum 
change in energy of 1 foot. Method 5 was used in order to achieve surcharges close to 1 foot and 
to avoid negative surcharge. Manual adjustments to the encroachment stations were made at 
24.872 and 25.361 to avoid negative surcharges or surcharges in excess of 1 foot. Encroachment 
stations at 22.880 and 25.561 were set per the FIS model. 

The major issue regarding floodway analysis was near the island at 24.504. Although it was 
theoretically possible to encroach so that the island was outside the floodway, this could only be 
achieved with an abrupt transition between the floodway limits at cross-section 24.466 (wide 
floodway) and the narrow floodway on the left side of the island. Since such transition would 
have been too abrupt to be realistic, encroachment method 1 was used during the initial floodway 
runs for cross-section 24.504 and few sections upstream to smooth the transition and insure that 
the part of the channel on the right side of the island remained in the floodway. Encroachment 
was also applied downstream of the set of bridges at Loop 101, from cross-sections 23.04 to 
22.991 where backwater flows into the old low flow area of the old Cave Creek alignment. 
Encroachment method 1 was also applied at 22.991, the most downstream of the cross-section 
cut from the new topography, in order to smooth transition to the existing floodway. 

Downstream boundary condition was adjusted to a water surface elevation of 1420.53 feet based 
on the floodway analysis in the Burges and Niple (1989) HEC-2 model. 

CHECKRAS issued a warning about the floodway boundaries being within the channel hanks at 
25.561. This cross-section was copied from the HEC-2 FIS model, and the floodway boundaries 
were in-bank in that model. A warning was also provided about floodway encroachments at 
25.557. This cross-section was copied from the HEC-2 FIS model, and there are no floodway 
encroachments there. 

The floodway run, at cross-section 23.204, reported a negative surcharge of -0.03 feet. This was 
a computational anomaly and without any hydraulic basis. For numerous cross-sections 
downstream, the flow was entirely in bank and the floodplain and floodway elevations were 
identical. Similarly, the flow at 23.204 was also entirely in-bank and the encroachment (to the 
bank stations) should have no effect on water surface elevations. The surcharges at cross-section 
23.204 and the next upstream section 22.223 (where the flow was also entirely in-bank) were 
reported as 0.00 in the floodway data table and the floodway profile. Removal of the 
encroachment limits at 23.204 resulted in zero surcharge at 23.204 and 23.223. 



5.7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

None identified. 

5.7.2 Modeling Warning and Error Messages 

HEC-RAS generated several warning messages along the study reach. Divided flow was 
computed at all cross-sections from 25.482 and 24.343 except at cross-sections 24.587 and 
24.549. These results were indicative of local high points created by the berms and natural 
high bank areas notable between the CAP Canal overshoot and Deer Valley Road. These 
were not true split flow phenomena. 

Model tolerances were exceeded at several cross-section locations for the conveyance 
ratio, velocity head or energy losses. These warnings were not a source of concern, and 
additional cross-sections would have avoided them. The final location and frequency of 
cross-sections were agreed upon by both the DISTRICT and WEST. 

Several cross-sections upstream of Deer Valley Road crossing indicated that the energy 
equation could not be balanced, and the program defaulted to critical depth. Most of these 
locations show grade breaks such as adverse bed slope (at or near cross-sections 24.828, 
24.732, and 24.61 7), or step-up in bed (at cross-section 25.299) over a short reach length. 
Critical depth condition at cross-section 25.039 was believed to be due to steep slope 
which is not a great cause of concern for this type of channel. Water surface also defaulted 
to critical depth at cross-section 23.040 due to the sloping drop structure that extends 
downstream, and at cross-sections 23.204 and 23.192, due to the break in bed slope just 
upstream of the bridges. Attempts to add further cross-sections did not eliminate the 
critical depth problems due to the aforementioned factors. That the water surface would 
approach critical depth as it approached a break in bed slope is not unreasonable. 

5.8 Calibration 

Calibration of the hydraulic model was beyond the scope of this analysis. 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

A summary table of the existing condition (without floodway) hydraulic results is 
presented in Table 5-4. The table summarizes the following variables by cross-section: 
peak discharge, water surface elevation, critical water surface elevation, average channel 
velocity, top width, hydraulic depth, Froude number, and stations for left and right edges 
of water surface. For comparative purposes, the floodplain and floodway elevations of the 
effective models and those calculated for this analysis are presented in graphical form in 
Figure 7-1. At the upstream tie-in cross-section 25.561, the Flood Insurance Study 
floodplain and floodway water surface elevations were 1514.36 feet and 1514.32 feet, 
respectively, giving a negative surcharge of 0.04 feet. The revised model floodplain and 
floodway water surface elevations were 1513.88 feet and 15 13.71 feet, respectively, giving 
a negative surcharge of 0.17 feet. The final discharges were agreed upon by the 
DISTRICT and WEST. 



5.9.2 Verification of Results 

The results generated by the hydraulic model are reasonable and within expected 
parameters. 



Table 5-4 HEC-RAS Output 

Cave I I I I I I I I I I 

Creek 1 24.673 1 3090 1 1477.44 1 1474.73 1 5.21 1 308.76 1 4.36 1 0.37 1 9870.65 1 10250.59 
9 I I 
Creek 1 24.632 1 3090 1 1474.39 1 1474.39 1 13.17 1 52.94 1 4.91 1 1.01 1 9974.83 1 10027.76 1 







Comparison of Effective vs. WEST Water Surface Elevation along Cave Creek 
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River Miles Along Cave Cleek 

Figure 7-1 Water Surface Comparison along Cave Creek 
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6. Erosion and Sediment Transport 
Erosion and sediment transport analysis was outside the scope of this study and was not 
addressed in this analysis. 

7. Draft FIS Report Data 
7.1 Summary of Discharges 

Table 7-1 summarizes the discharges of the revised model. 

Table 7-1 Summary of Discharges 

Cross-Section 

7.2 Floodway Data 

Discharge 

25.561 
25.528 
24.673 
24.504 
23.040 
22.880 

The draft Floodway data is listed in Table 7-2. The table summarizes the following variables for 
the floodway by cross-section: width, section area, and mean velocity. The table also lists by 
cross-section the base flood water surface elevations for floodway and floodplain, and the 
corresponding water surface elevation increase. 

- 
(cfs) 
4,900 
2,880 
3,090 
3,300 
3,660 
5,500 



Table 7-2 Floodway Data 
Flooding 
Source Floodway 

Section 1 Mean 

Base Flood Water Surface f leva ti on' 



'vertical Datum: NGVD 29 

7.3 Annotated Flood Insurance Kate Maps 

Copies of draft annotated Flood Insurance Rate Maps are included in the Exhibit Maps sec 
following the Appendices. 

7.4 Flood Profiles 

A draft Flood Profile is included in the Exhibit Maps section following the Appendices. 



A.l Data Collection Summary 
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Introduction 

The Flood Control District of Maricopa County (FCDMC) has tasked WEST 

Consultants, Inc. (WEST) to perform a floodplain delineation study for Cave Creek 

reach between the Central Arizona Project (CAP) canal and the bridges at Loop 101, 

located in Phoenix, Arizona (Figure I). This report summarizes the data collection 

efforts in support of the project. This project is officially referred to by FCDMC as 

contract number FCD 2004 C024. Mr. Michael Duncan, [mwd@mail.maricopa.gov] is 

the project manager. 

Project Limits 

The upstream project limit is the midspan of the CAP canal overchute for Cave 

Creek, and the downstream limit is approximately 900 feet south of the median centerline 

of the Loop 101 Freeway. Both 7" Street and Deer Valley Road cross Cave Crcek within 

the study reach. The crossings at 7'h Street and Deer Valley Road are defined by a bridge 

and a dip crossing, respectively. 

Survey Data 

Mapping data is scheduled to be ready at the end of January 2005. Ficld surveys of 

structures have also not been conducted yet. WEST will review the data to determine 

what is needed for field surveys. 



Hydraulic Models: Existing Study 

The hydraulic models developed by Burgess & Niple, Inc (1991b, and 1991c), 

which are the basis for the existing Flood Insurance Study, have been obtained from the 

FCDMC library. 

Existing Flood Insurance Study Report 

The Flood Insurance Study Report by Burgess & Niple, Inc (1991a) has been 

obtained from FCDMC library. 

Hydrologic Data 

The hydrology to be utilized in this study was performed by Kaminski-Hubbard 

Engineering, Inc. A copy of their report (Kaminsky-Hubbard, 1993) has been obtained 

from the FCDMC library. The discharges utilized in the existing Flood Insurance Study 

are contained in the Burgess & Niple hydraulic models and reports (Burgess & Niple, 

1991a, 1991b, 1991~). 



PROJECT LOCATION 

Cave CreekFloodplaln Dellneallon 
Marimpa Caunly Flwd Cmbd Oistdct 

Figure 1. Approximate Project Extent 



FIRM Panels FIS Study Reports 

Electronic versions of the FIRM panels (Panel Numbers: 04013C1215J, 04013C1220H, 

and 04013C1210G) and PDF versions of FIS study reports (Volumes l , 2  and 5, Revised 

July 19,2001) for the study reach have been obtained. Summary of peak discharges is 

included in Volume 1 (pages 51-53), Volume 2 lists the floodway data in alphabetical 

order by wash names, and Volume 5 includes the water surface profilcs (pages 60P-64P). 

Existing Structures 

A total of 7 existing bridge As-Ruilts were collected in support of the study. 

These are the City of Phoenix Bridge at the 7" Street crossing, and six other bridges: two 

on the Freeway 101 main line (East and Westbound), two on the north and south frontage 

roads (East and Westbound), and two on the south and north ramps. Table 1 summarizes 

the existing bridge data. 



Table 1. Existing Bridge Data 

I Concrete Girder I 
101 Mainline, 1 25.90 1 1490 I AASHTOType I11 I ADOT 

Bridge ID 

7'h Street @ Cavc 
Creek 

10 1 Mainline, 
Westbound 

Eastbound I I I PrecasVPrestressed I 

Type 

Rcinforced Concrete 

Agency 

City of Phoenix 

Mile 
Post 
NIA 

25.90 

Structure 
No. 

BR-76198 

North Ramp @ 101 

1491 

South Ramp @ 101 

25.90 

Frontage Road @ 101, 
Westbound 

Proposed Structures 

AASHTO Type I11 
Precasflrestressed 

25.90 

Frontage Road @ 101, 
Eastbound 

Two bridges are proposed by the City of Phoenix within the study reach. One of 

ADOT 

1466 

NIA 

these bridges will replace the existing reinforced concrete slab bridge at the 7" Street 

1486 

NIA 

crossing and the other will be built on the Deer Valley Road dip crossing. 

Concrete Girder 
AASHTO Type 111 
PrecasVPrestressed 

2466 

A December 14,2004 correspondence with Mr. Ralph Goodall 

ADOT 

Concrete Girder 
AASHTO Type I11 
Precast/Prestressed 

228 1 

[Ralph.Goodall@phoenix.gov] of the City of Phoenix points out that the City has 

ADOT 

Concrete Girder 
AASHTO Type I11 
PrecasVPrestressed 

recently opened construction bids for improving 7th Street from Loop 101 to Deer Valley 

ADOT 

Concrete Girder 
AASHTO Type I11 
Precasflrestressed 

Concrete Girder 

Road, including a ncw bridge over Cave Creek and associated channcl improvements. 

ADOT 

Landmark Engineering (Mr. Craig Bolzc) is the City's prime design consultant, and 

Landmark's bridge design sub-consultant is TranSystems (Mr. Jerry Cannon). This 



bridge is designed as a 3-span reinforced concrete slab bridge with concrete floor, and is 

designed to pass a 100-year flow of 5,400 cfs. Construction is expected to begin in late 

February to early March 2005. 

On the Deer Valley Road crossing over Cave Creek, the City is currently in the 

design process. Aztec Engineering (Mr. Chris Woolery) is the City's prime design 

consultant. This bridge will be designed to pass a similar 100-year flow, and will be a 

precast, prestressed AASHTO Girder bridge. This project is scheduled to open 

construction bids October 25,2005 and begin construction in late January or early 

February 2006. 
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B.1 Special Problem Reports 

Not Applicable /Not Included 



B.2 Contact (telephone) Reports 

Not Applicable /Not Included 



B.3 Meeting Minutes or Reports 



Subject: Cave Creck from CAP Canal to Loop 101 Freeway Floodplain Delineation 
Study 

Contract: FDC 2004 C024 

Location: Flood Control District Offices 

Date: Thursday, December 2,2004 from 10:00 a.m. to 11 :I0 a.m 

Participants: Mike Duncan, FCD 
Steve Tucker, FCD 
Hassan Mushtaq, City of Phoenix 
Doug Hautb, FCD 
Tim Murphy, FCD 
Dennis Richards, WEST Consultants 
Leo Kreymborg, WEST Consultants 
Sam Hersey, Hersey Land Surveying 
Ivan Morales, Southwest Mapping Technologies 

Summary 

Mike Duncan opened the Kickoff meeting at loam with the attendees introducing 
themselves. Mike passed out the Kickoff meeting agenda to the meeting participants. 
The discussion closely followed Mike Duncan's agenda. 

Discussion 

Coordination 1 Schedule 

Mike Duncan asked who project manager was to replace Gary. Dennis responded that he 
would be the project manager and Leo Kreymborg would be assistant project manager. 
Mike mentioned the notice to procecd date of 11/9/04, that FEMA submittal must be 
ready by 6/7/05 and that total project ends on 4/3/06. 

Mike asked if ground control was reasonable by end of next week. Sam said yes. Ivan 
said they could fly thc following Saturday, weather permitting. Sam said NAVD 88 
would be used for control. the vcrtcon would bc used to convert to NAVD 29. 

Sam will provide both datums to FCD, and will provide only NGVD 29 to Ivan. 

Sam said all the controls are 1988, and the conversion to 1929 is about 1.8 feet. 

Coordination 1 Meetings 

Mike Duncan recomrncnded that a 2-3 week interval be used for meetings. Dennis 
suggested 3 weeks and Mike agreed. Mike recommended against setting any fixed day of 
the week for meetings. 



Coordination I Billing Projections 

Mike asked if there were any billing projections. Dennis said he could work some up. 

Coordination /Monthly Progress Reports 

Mike would like monthly progress reports before he gets thc invoice. It would be ok to 
send another copy of the progress report to him at the same time the invoice is sent out. 
He mentioned the nced to have MBEIWBE attached every month. 

Coordination I Public Information 

Mike will have newspaper ads printed and send a flyer to property owners. He will draft 
ads and flyer and gct mailing list from GIS. 

Sam said he did not forsee any problems with right of entry. 

Data Collection 

Mike mentioned that data collection report is due within 45 days of notice to proceed. 

Thcre are two new bridges going in: 

a Aztec is doing one - Dcer Valley bridge 
Landmark Design is doing the other one - 7th Street bridge. 
Both structures are under Mike Goodall. Construction schedule is at least 2 years out. 

Hassan said if it's called a bridge, need 3 ft. of freeboard for FEMA. But with a culvert 
don't need 3 ft. of freeboard. Hassan said FIS has 5,200 cfs. 

Hassan indicated there is a breakout (just downstream of Deer Valley Road), but Mike 
Duncan said there is no breakout. Hassan askcd if we can find the breakout. Hassan said 
that hydraulically there will be no change due to the new structures. 

Mapping 

Mike Duncan summarized: 
Mapping 2 feet contours 
1 inch=200 ft. 
NGVD 1929 
Each map will have conversion to NAVD 1988 
Flight date is roughly 1211 1. 
Have scoped out 5 new monuments. 

Hydrology 

Steve Tucker said hydrology is straightfonvard. Need to interpret which discharge to use. 
The Qs are in the ACDC ADMP. 



Tim Murphy asked why we are aren't using Qs from the FIS. Mikc said the ACDC 
hydrology is quite a bit newer. 

Mike said Burgess & Niple had 5,200 cfs all the way down. ACDC hydrology 
(Naminsky-Hubbard) 2,900 cfs at CAP Canal, 3,700 cfs at downstream limit (101) 

Tim Murphy raised questions about lowering the Qs and whether this might introduce 
complexity because FEMA might not approve of the new Qs. A long discussion 
regarding the hydrology followed. Tim asked why the Qs were different. Stcvc 
responded that the basins were larger and used the curve number method. Mikc said the 
Burgess & Niple hydrology was from 1988. Mike said the 2,900 cfs (newer) versus the 
older 4,600 cfs (older) (at the CAP Canal) was due to different methodology 

Floodplain Delineation 

Mike explained that sub-sections were required in HEC-RAS. 

Mike explained that 2 new appendices needed to be added to TDN. 

Digital Data 

There will be a GIs class held. When Mike finds out a date, hc will let WEST know. 
WEST is expected to send 1 engineer and 1 CAD person. 

Tim mentioned that common problems were not following the layering scheme, computer 
displays that don't match printed output, and non-closed polygons. 

Other 

Mike explained that he preferred zigzag folding, both ways, for maps, and gave Dennis a 
sample folded paper. Mike explained that the TDN should he organized and easy to use 
with tabs. 

Leo asked about review time, and Mike said that 2 weeks was OK for each of the district 
reviews, and to use 270 days for FEMA and 30 days for Final Submittal after FEMA 
review. Leo said hc would modify schedule to reflect 45 days from NTD to Data 
Collection report. 

Ivan mentioned the review of the blind panels and DTM, and cross-section review, 
should he inserted in the schedule. 

Mike said he would get Leo information regarding review times for these mapping issues. 



Subject: Progress Meeting, Cave Creek from CAP Canal to Loop 101 Freeway 
Floodplain Delineation Study 

Contract: FDC 2004 C024 

Location: WEST Consultants, Inc. office 

Date: Monday, March 14,2005, 10:30 am 

Participants: Mikc Duncan, FCD 
Dennis Richards, WEST Consultants 
Leo Kreymborg, WEST Consultants 
Brian Wahlin, WEST Consultants 

Minutes Prepared by: Leo Kreymborg 

Summary 

Leo Kreymborg passed out to the participants a list of items to discuss with Mike 
Duncan. A discussion of these points, as well as some additional concerns from Mike 
Duncan ensued. 

Discussion 

Draft Manning n-value report 

Leo outlined to Mike how the n-value report was prepared and the level of detail 
contained in it. He explained thc seven different reaches that were used to assign n- 
values. Mike inquired about Reach 4, which was broken into subreaches 4A and 4B. 
Leo explained that this was done because reach 4A used the overbank n-values from 
reach 3. Mike requested that the heading in the Reach 4 table clarify that the channel n- 
values apply to Reaches 4A and 4B. 

Leo discussed how the bed and sloping banks of the channel were categorized separately 
for n-values, then composited. Mike said that usually just one channel n-value appeared 
in the n-value report, but he would look at the report. Mike inquired as to how the 
compositing was done. Leo explaincd that the estimated wetted perimeter of thc bed and 
banks was used to calculate a composite n-value, using a representative cross-section 
from the reach. Leo explained that the compositing procedure was documented in the 
introduction. Mike asked if the compositing calculations were available. Leo explaincd 
that he had a spreadshcct with the calculations, but that the calculations themselves were 
not shown in the Draft Manning n-value report. 

Leo said that he would likc to bc able to changc the composited n-values slightly based 
on a more mature vcrsion of the hydraulic model, sincc the composite values depended 



on water surface elcvations. He estimated this would not change the compositicd values 
by more than 0.001 or 0.002. 

Mike requested that after the meeting, Leo provide to him the spreadsheet used to make 
the calculations. Also, it was agreed that the final cornpositing calculations would appear 
in an Appendix to the report. 

Location of bank stations I bank lines 

Thc preliminary models have thc bank stations at the top of the slope, and that 
assumption was uscd for the n-value report as well. The issue of possibly locating the 
bank stations at the toe of the slope was raised by Leo. Mike said he wanted the bank 
stations at the top of the slope. 

Tying into FIS (HEC-2) model on the downstream side 

A discussion took place regarding how the new model would tie into the existing FIS 
model. Mike suggcsted adding two or three cross-sections from the FIS model on the 
downstream end of the new model. 

The transition in discharges and water surface elevation between the new model's cross- 
sections and the FIS / HEC-2 sections was discussed. The alternatives of using normal 
depth at the downstream limit or using a backwater condition were discussed. Leo 
expressed a preference for using a backwater condition from the HEC-2 cross-sections. 
Mike and Leo agrecd that the downstream HEC-2 cross-sections would be added, the 
most downstream cross-sections would have the higher FIS discharge, and that at some 
point, the transition to the new lower discharge would be made. For each HEC-RAS 
model, the last HEC-2 section would have a known water surface from the old HEC-2 
model. There would be one water surface each for the floodplain model, and for the 
floodway model. The exact cross-section of the transition of discharge was not specified. 

Tying into the FIS (HEC-2) model on the upstream side 

Mike suggested that the new discharge be uscd in thc cross-section about halfway 
through the overshoot. Then HEC-2 cross-section(s) would be added to the upstream end 
of the model, and these sections would have the higher discharge from the existing FIS. 
If necessary, it was agreed that intermediate transition cross-sections could be added if 
HEC-RAS had problems solving for the water surface between thc HEC-2 section and 
the first new cross-section. 

Mike said that the important thing was that the profile have a smooth transition from the 
upstream discharge to the lower downstream discharge. 

Modeling of the overshoot a t  upstream end of model 

Leo showed Mike engineering drawings provided by CAP, and recent field photos of the 
overshoot. The issue of modeling the energy dissipatcrs 1 bafflcs at the downstream end 



of the overshoot was discussed. Mike suggested to try not putting the baffles in the 
HEC-RAS model, to see how the model would behave. 

Modeling of Highway 101 bridges 

Leo asked Mike if he thought the five bridges that comprise Highway 101, the ramps, and 
frontage roads, should be modeled as five separate bridges in HEC-RAS. Mike and 
Dennis inquired about the piers, and Leo and Brian responded that they were all round 
and all aligned with each other. Mike asked if the bridges were the same, and Leo 
pointed out that the bridges were all slightly different, but they all had round center piers. 

Since the channel appears to be uniformly sloped and shaped across the bridges, Mike 
suggested we try modcling all the bridges as one bridge, as long as this did not cause 
suspect results in HEC-RAS. Leo said WEST would try this, checking among other 
things for sufficient freeboard to the water surface and to the energy grade line so that the 
results could be considered reliable. 

Floodplain and floadway issues 

Leo showed the participants some preliminary mapping of the floodplain based on a 
preliminary HEC-RAS model. The size and extent of the pit on the west side of the 
channel north of Deer Valley Road was pointed out, and that the floodplain in this region 
was going to be larger than before, due apparently to cxcavation. The issue of ineffective 
flow areas on the west and east side of the channel upstream of Deer Valley Road was 
discussed. 

Leo mentioned that the floodwaters from 7th Street to thc Highway 101 bridges would be 
completely contained with the channel banks. It was agreed that if this was the case, then 
there was no need to separately delineate a floodway in this reach, and that the floodway 
would equal the floodplain in this reach. 

Boundary line for topography 

Leo pointed out that thc based on the preliminary floodplain, there was a small area to the 
northwest of the mapping limits where the current topography boundary line did not 
contain the floodplain. However, it appeared that there were enough breaklines available 
to the west to contain the expectcd floodplain. It was agreed that the boundary line 
would be moved slightly so that it would contain the expected floodplain. 

Mike also asked about the generation of contours, and that Southwest Mapping would 
need to provide contours as well. These contours would need to extend to the boundary 
line. 

Leo agreed to notify Southwest Mapping about moving the boundary line, and that the 
contours would need to extend to this line as well. Mike requested a plot of the affected 
area so that he could show John Stock what the issue was. 



Length of cross-sections 

Mike requested that cross-sections be trimmed so that they include the top banks and the 
floodplain and few hundred feet more, but that they not extend excessively. Leo sketched 
some lines on a plot showing where the cross-sections might be trimmed. 

Cross-Section Spacing 

Leo asked Mike about desired cross-section spacing. Mike mentioned the 500-foot 
recommended interval, and that additional cross-sections could be added for hydraulic 
reasons. 

Boulders and spheres in the Channel 

Leo mentioned that there were three approximately 3 foot bouldcrs at the bottom of the 
channel shortly upstream of the 101 bridges, and that WEST was planning to cut somc 
cross-sections near the boulders to model them. Mike asked if these boulders would 
cause the floodwaters to go out of bank, and Leo said they would not. 

Another obstruction, a 3 foot diameter concrete sphere, was also mentioned as being in 
the channel farther upstream, but still in the riprapped reach. Leo said he was not 
planning on modeling that obstruction and Mike agreed. 

Timeline for submission of cross-sections for review 

Leo mentioned that Sam Hersey promised to deliver the field survey results today, March 
14, and that given this, it should be possible to submit the cross-sections for review by the 
end of next week. 

Projected billings 

Mike inquired about the expenditure forecast, when we were going to revise it, and if the 
cumulative expenditure forecast for March was accurate. Leo said that the current 
forecast was probably too high because we were running 2 to 3 weeks late. Dennis and 
Mike agreed that the forecast would be updated for the next billing cycle, and it was 
agreed that the bill and the forecast would be sent by April 1. 

Other 

Mike requested that 4 cross-section per page plots of the current preliminary model be 
provided to him after the meeting. 



Subject: Progress Meeting, Cavc Creek from CAP Canal to Loop 101 Freeway 
Floodplain Delineation Study 

Contract: FDC 2004 C024 

Location: WEST Consultants, Inc. office 

Date: Tuesday, May 10,2005,9:30 am 

Participants: Mike Duncan, FCDMC 
Dennis Richards, WEST Consultants, Inc. 
Leo Kreymborg, WEST Consultants, Inc. 

Minutes Prepared by: Leo Kreymborg 

Summary 

The March 29 draft submission of the hydraulic model and the plots of the draft 
floodplain, bank stations, and ineffective flow limits were discussed. Leo's comments 
that accompanied that submittal along with Mike Duncan's responses of May 5 were 
discussed. 

Discussion 

Upstream limit of HEC-RAS Model 

Mike wanted the 2 most upstream cross-sections borrowed fiom the HEC-2 model 
rcmoved from the IIEC-RAS model. These cross-sections are 25.786 and 25.680 

Gaps in floodplain just downstream of the CAP overshoot 

Mike wanted the gaps in the floodplain downstream of the overshoot addressed. These 
gaps appear at the berm locations, where water has not broken out of the channel yet, but 
the overbank areas are shown as flooded to the same elevation as the channel. It was 
agreed that the assumption should be that the berms fail, therefore the overbank areas are 
flooded to the same elevation, and also that the area of these berms appears as floodplain. 

Islands and Isolated Patches of Floodplain 

A number of islands (dry areas) appcar in the middle of the floodplain. All these islands 
will be eliminated except the two major ones which intersect 24.495 and 25.087. It was 
also agreed that a gap between an isolated patch of floodplain at thc lcft side of 24.644 
would be connected to a finger just upstream of it. It was agreed that an isolated patch of 
floodplain on the right side of the channel between 24.622 and 24.664 would be 
cxamined to see if it should be rcmoved, or connected to the rest of the floodplain. The 
determination would depend on how much freeboard there was between the isolated 



patch and the principal floodplain. All other isolated patches of floodplain present in the 
March 29 submittal arc to be removed. 

Flooding east of berm, downstream of 101 

The backwater flooding that occurs east of the eastern berm, downstream of thc 101, will 
be set at the elevation of the creck just downstream of the berm. 

Low areas east of channel, upstream of Deer Valley Road 

Some low spots just upstream of Deer Valley Road were examined to see if flow could 
breakout into these areas. Another low spot near the left limit of cross-section 24.722 
was examined to sce if flow could break out. It was determined that the channel had 
sufficient freeboard, typically about 5 feet, on the left side to prevent flow breaking out 
into these areas. 

Downstream Limit of HEC-RAS model 

It was determined that cross-section 22.794, borrowcd from thc HEC-2 model, would be 
removed and that the model would instead terminate with cross-section 22.880, also 
borrowed from the I-IEC-2 model. It was also determined that the finger of the old 
floodplain, which is on the east side of the channel at about river mile 22.982, will be left 
in the floodplain. 

Extent of Study, Downstream Side 

It was decided that the study should extend to approximately the end of the topography, 
about 100 feet or so downstream of cross-section 22.982 

Boulders in Channel 

The handling of the boulders which function as grade control structures at cross-section 
23.195 was discussed. In the March 29 model, there are closely spaced cross-sections 
just upstream and downstream of 23.195. It was agreed to move the upstream and 
downstream cross-sections farther apart from 23.195, about I00 feet away. 

River Stationing 

The issue of the new hydraulic baseline being slightly shorter than the FIS baseline was 
discussed. This difference will create a slight discontinuity in stationing at the upstream 
end of the model, bctween the most upstream new cross-section and the adjacent section 
borrowed from the IIEC-2 model. It was agreed that the discontinuity would he 
documented in the project description box of the HEC- RAS model 

Vertical Datum 

Mike instructed that the vertical datum of NGVD 1929 used for the project be 
documented in the HEC-RAS project description box. 



Bank Stations 

The bank stations upstream of Deer Valley Road were discussed. These bank stations do 
not always match the topographic breaks in slope, some were set on the basis of terrain 
roughness features. Mike instructed that we could leave the bank stations as per the 
March 29 submittal. 

Modification to Cross-Sections 

It was agreed that cross-section 23.479 would be trimmed on the left side to eliminate the 
bend in the cross-section. 

7'h Street Bridge 

The issue of the obstruction which appears in the cut cross-section of left and right sidc of 
7th Street bridge opening was discussed. Mike agreed that the cut cross-sections could be 
modified to match what was observed in the field, which is an unobstructed opening. 

Hydraulic Baseline Transition 

Mike pointed out that the hydraulic baseline would need to be smoothly transitioned on 
the downstream end between the new model and the FIS baseline. It was agreed that the 
transition could extend beyond the downstream limits of the study if necessary. 

Revision of Model and Plots for Review 

It was agreed that another set of draft cross-sections and floodplain plots, and a draft 
HEC-RAS model would be prepared. These would incorporate all the changes discussed 
in the meeting, including the baseline which would smoothly transition in the FIS 
baseline upstream and downstream. These plots and models are to be submitted to Mike 
Duncan for review. 

Topography 

Leo mentioned that he would likc to remove the elevations that are attached to the 
boundary line in breakline file. The reason was to make the boundary line consistent 
with other breakline filcs used by FCD, as well as to remove some inconsistencies in the 
elevations that appear to be introduced by the boundary line with elevations attached. 
Mike agreed. 

Other 

Mike mentioned that the FEMA floodplain maps would be at 1000 scale, so small details 
cannot be seen in those maps. 
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JOB NO.: 1 DATE: 512012005 

ATTENTION: Michael Duncan 

Re.: Cave Creek CAP Canal to Loop 101 

I , , ( l x  

\j u 
WEST CONSULTANTS, INC. LETTER OF TRANSMITTAL 

960 West Elliot Road, Suite 201 

a Tempe, Arizona 85284-1137 

(480) 345-21 55 phone (480) 345-21 56 fax 

Flood Control Distr~ct of Maricopa County 

2801 West Durango Street 

Phoenix, AZ 85009 

GENTLEMEN: 
WE ARE SENDING YOU m ~ n c l o s e d  n ~ n d e r  Separate Cover 

u s h o p  Drawings n ~ r i n t s  n ~ l a n s  U ~ h a n g e  order 
O ~ o p y  of Letter n ~ a m ~ l e s  Other: 

I 
THESE ARE TRANSMITTED as checked below: 

n ~ o r  approval  approved as submitted Resubmit -copies for approval 
n ~ o r  your use  approved as noted Submit -copies for distribution 
 AS requested q Please return Return - corrected prints 
U F o r  revlew & comment 

Remarks: 

.. 4' 
COPY TO: 

SIGNED: -.--. 

a 



V 

WEST CONSULTANTS, INC. LETTER OF TRANSMITTAL 
960 West Elliot Road, Suite 201 JOB NO.: I DATE: 312912005 I 

Tempe, Arizona 85284-1137 

(480) 345-2155 phone (480) 345-2156 fax 

GENTLEMEN: 
WE ARE SENDING YOU m~nc losed  n ~ n d e r  Separate Cover 

u s h o p  Drawings ' U ~ r l n t s  n ~ l a n s  O ~ h a n g e  order 
O ~ o p y  of Letter ' Usamples Other: 

Set HEC-RAS Cross-section Elevat 

ATTENTION: Michael Duncan 

Flood Control District of Maricopa County 

2801 West Durango 

Phoenix. AZ 85009 

THESE ARE TRANSMITTED as checked below: 
For approval mApproved as submitted Resubmit -copies for approval 

U F o r  your use nApproved as noted q Submit -copies for distribution 
 AS requested .. Please return Return -corrected prints 
U F o r  review & comment 

Re.: Cave Creek Loop 101 to CAP Canal 

Remarks: 

. 
COPY TO: 

SIGNED: 
Krcy rntK?g 



bJ 
WEST CONSULTANTS, INC. LETTER OF TRANSMITTAL 

GENTLEMEN: 
WE ARE SENDING YOU a ~ n c l o s e d  Ounder Separate Cover 
Cr]~hop Drawings O ~ r i n t s  m ~ l a n s  n ~ h a n g e  order 
O ~ o p y  of Letter n ~ a m p l e s  Other: 

960 West Elliot Road, Suite 201 

a Tempe, Arizona 85284-1 137 

(480) 345-2155 phone (480) 345-2156 fax 

Hersey Land Surveying 

5025 S. Ash Ave.. Suite 813 

Tempe, AZ 85281 

THESE ARE TRANSMlllED as checked below: 
a ~ o r  approval n ~ ~ ~ r o v e d  as submitted CI] Resubmit -copies for approval 
a F o r  your use n ~ ~ ~ r o v e d  as noted Submit -copies for distribution 
OAS requested Please return Return -corrected prints 
U F o r  review & comment 

JOB NO.: I DATE: 211 012005 

ATTENTION: Sam Hersey 

Re.: Bridge Drawings 

Remarks: For your use for the bridge survey for the Cave Creek Floodplain Delineation. Please return them when finished. 

/ 

COPY TO: 



B.5 Contract Documents 



CONTRACT FCD 2004C024 
Cave Creek from CAP canalto 1.00~ 101 Hmy Moodplain Delineation Study 

Pursuant to the provisions of the Arizona Revised Statutes 4 48-3603, the Board of Directors of the Hood 
Control District of Maricopa Connty has the authority to enter into contracts. 

The Flood Control District of Maricopa County, Arizona, hereinafter called "District", is desirous of 
having certain professional services performed in connection with Contract FCD 2004C024, Cave 
Creek from CAP Canal to Loop 101 Hwy Floodplain Delineation Study, hereinafter called the 
"F'roject" and as more fully described in Exhibit A, Scope of Work, and in accordance with Exhibit B, 
Fee Proposal, attached; and WEST Consultants, Inc., hereinafter called "Consultant", with its principal 
offices located at 960 West Elliot Road, #201, Tempe, Arizona 85284-1137, is desirous of performing 
said services; 

THEREFORE, the parties hereto mutually agree as follows: 

SECTION I-SERVICES OF THE CONSULTANT 

The Consultant, under the general supervision of the District Regulatory Division Manager, shall prepare 
studies, reports, surveys, plans drawings, specifications, and cost estimates as are necessary for the 
Project according to the directions and designated standards of the District, and in accordance with 
Exhibit A, Scope of Work. It is understood and agreed that the District's authorized representative shall 
me Regulatory Division Manager or his duly authorized representative, hereinafter called the "Agent". 
For purposes of this contract, the Agent's duly authorized representative shall be the Project Manager and 
helshe shall be the sole contact for administering this contract. 

The Consultant shall meet periodically with the Agent so as to keep the Disttict informed of the progress 
of the work in accordance with the schedule defined in Exhibit A, Scope of Work. 

The Consultant shall promptly advise the Agent of any factors which develop during the Project that 
would likely result in construction or design costs in excess of budgetary constraints. 

SECTION 11-PERIOD OF SERVICE 

The Consultant shall complete all work per the schedule provided in Exhibit A, Scope of Work, within 
510 calendar days after receipt of the Notice to Proceed. Should extension of this contract period be 
necessary, and any such extension(s) continue the date of contract performance for a time period of more 
than one (1) year from the original date of contract expiration, adjusbnent(s) of the Consultant's fee(s) 
may, upon agreement by both the District and the Consultant, be made in accordance with the Consumer 
Price Index for Urban Consumers, Western Division, published by the U.S. Department of Labor. Bureau 
of Labor Statistics, using the published edition coinciding with the initial contract expiration date. Any 
such fee adjustment shall only apply to the extended contract time period. 

SECTION 111-PAYMENTS TO THE CONSULTANT 

The Consultant shall be paid for work under this contract in accordance with the Scope of Work a lump 
sum fee of ninety-one thousand nine hundred eleven dollars and seventy-eight cents ($91,911.78) 
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e . . 
plus any adjustments that have been approved in writing in accordance with the Maricopa County 
Procurement Code. 

The District shall pay the Consultant upon completion of the work as accepted by the District, except that 
progress payments may be made as billed by the Consultant based upon approved monthly progress 
repaas subject to the l i ta t ions set forth in Exhibit A, Scope of Work. Ten percent (10%) of all contract 
payments made on an interim basis shall be retained by the District as insurance of proper performance of 
the contract or, at the option of the Consultant, a substitute security may be provided by the Consultant in 
an authodzed form pursuant to procedures established by the District. The Consultant is entitled to all 
interest from any such substitute security. 

When the Project is fifty percent (50%) complete, retention shall be reduced to five percent (5%) of the 
amount of any subsequent progress payments, and one-half (112) of the amount retained will be paid to 
the Consultant provided the Consultant is making satisfactory progress and there is no specific cause or 
claim requiring a greater amount to be retained. If at any time the District determines satisfactory 
progress is not beiig made, ten percent (10%) retention shall be reinstated for all progress payments made 
under the contract subsequent to the determination. 

If the Consultant desires a partial payment in accordance with the provisions above, and a Minority and 
Women-Owned Business Enterprise (MWBE) goal has been established for this contract, the Consultant 
will complete and forward the enclosed MWBE Participation Report (Attachment 1) indicating payment 
distribution to MWBE fums with each request for payment. A MWBE participation goal of five percent 
(5%) has been established for this contract. 

Any reteation shall be paid or substitute security returned or released to the Consultant, as applicable, 
within forty-five (45) calendar days after: 

A. final completion of all work per Exhibit A and the detailed Scope of Work, 

B. acceptance of the work by the District, 

C. the District's receipt of the "Certificateof Perfommce" form furnished by the Agent, 

D. the District's receipt of an invoice for any retained monies, and if applicable, 

E. the District's receipt of a final MWBE Participation Report for the assignment, stating the total 
payments received by the prime, as well as total payments the prime has made to MWBE 
subconsultants, vendors, and suppliers. 

SECTION IV-THE DISTRICT'S RESPONSIBILITIES 

The District shall furnish the Consultant, at no cost to the Consultant, the following information or 
services for this project: 

A. One copy of on-hand maps, records, survey ties, benchmarks, or other data pettinent to the Project. 
This does not, however, relieve the Consultant of the responsibility of seuching records for additional 
information, for requesting specific information, or for verification of that information provided. The 
District does not warrant the accuracy or comprehensiveness of any such information. 
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B. All available information and data relative to policies, standards, criteria, and studies, etc. impacting 
the Project as identified by the Consultant. 

C. Available staff for consultation with the Consultant during the performance of studies and plan 
development in order to identify the problems, needs, and other functional aspects of the Project. 

D. Prompt examination of documents submitted by the Consultant and rendering of decisions pertaining 
thereto in order to avoid unreasonable delay in the progress of the work by the Consultant. The 
District will keep the Consultant advised concerning the progress of the District's review of work. 

SECTION V-AMENDMENTS 

This contract may be amended by mutual agreement of the District and the Consultant. 

Any alteration in the Scope of Work that will result in a substantial change in the nature of the Project so 
as to materially increase or decrease the contract fee will require negotiation of an amendment to the 
contract to be executed by the District and the Consultant. No work shall commence on the change until 
the contract amendment has been approved by the District and the Agent has notified the Consultant to 
proceed. It is distinctly understood and agreed that no claim for extra work performed or materials 
furnished by the Consultant will be allowed by the District except as provided herein, nor shall the 
Consultant do any work or furnish any materials not covered by this agreement unless such work is fust 
authorized in writing by the District in accordance with the Maricopa County Procnrement Code. Any 
such work or materials furnished by the Consultant without such written authorization fust being given 
shall be at Consultant's own risk, cost, and expense. The Consultant hereby agrees to m&e no claim for 
such work or materials fnrnished without such written authorization. 

SECTION VI-RECORDS 

Records of the Consultant's expenses pertaining to this contract and records of accounts between the 
District and the Consultant shall be kept on a generally recognized accounting basis and shall be available 
upon request to the District or its authorized representative for audit during normal business hours. 

All Consultant and District procurement records shall be retained for a period of one (1) year and 
disposed of in accordance with the records retention guidelines and schedules approved by the State of 
Arizona Department of Library, Archives, and Public Records unless applicable Federal regulations 
require a longer period of retention. 

SECTION VII-PROJECT COMPLETION 

If, during the course of this contract, situations arise which prevent completion within the allotted time, 
the Agent may grant an extension. 
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SECTION VIII-TERMINATION 

The District may terminate this contract at any time upon reimbursement to the Consultant of expenses 
that include reasonable charges for time and material for the percentage of work satisfactorily completed 
and provided to the District. 

The District reserves the right to postpone, terminate, or abandon this contract for the Consultant's failure 
to complete the Project on time or failure to comply with the provisions of the contract. The District also 
reserves the right to terminate any or all parts of this contract for its own convenience as the District may 
determine at it's sole discretion. 

The District hereby gives notice that pursuant to A.R.S. $ 38-511 "A" this contract may be canceled 
without penalty or fuaher obligation within three (3) years after execution if any person significantly 
involved in initiating, negotiating, securing, drafting, or creating a contract on behalf of the District is, at 
any lime while the contract or any extension of the contract is in effect, an employee or agent of any other 
party to the contract in any capacity or a consultant to any other party of the contract with respect to the 
subject matter of the contract. CanceUation under this section shall be effective when written notice from 
the District Chief Engineer and General Manager is received by all of the parties to the contract. In 
addition, the District may recoup any fee or commission paid or due to any person significantly involved 
in initiating, negotiating, securing, drafting, or creating the contract on behalf of the District from any 
other party to the contract arising as a result of the contract. 

The Consultant may terminate this contract in the event of nonpayment of fees as specified in SECTION 
IU, PAYhD3W.S TO THE CONSULTANT. 

SECTION IX--OWNERSHIP OF DOCUMENTS 

A. All original documents including, but not limited to studies, reports, tracings, drawings, physical and 
computer models, estimates, field notes, investigations, design analysis, calculations, computer 
software, and specifications, prepared in the performance of this contract are to be and remain the 
property of the District and are to be delivered to the Agent before fmal payment is made to the 
Consultant. The District win not reuse; alter or modify these documents without noting such 
modifications, alterations, or intent of their reuse, and will hold the Consultant harmless from any 
claims arising kom such reuse, modifications, or alterations of the documents. The Consultant may 
retain reproducible copies of all such documents delivered to the District. 

B. If the Consultant retains reproducible copies of all such documents delivered to the District, the 
Consultant may not use those documents in regard to current or future claims or litigation against the 
District brought by another party or parties unless the documents are independently produced in 
accordance with a court order or procedural rules and notice of such production is given to the 
District immediately and prior to their production. 

C. Copies retained by the Consultant, sub-consultant(s), or any related entities are governed by Arizona 
Law regarding the use of public records and may not be used for commercial purpose without 
additional written permission from the District and the payment of all applicable fees. 

D. The District reserves the right to reuse the documents as it sees fit. 
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The Consultant is required to comply with all Federal, State, and local laws, local ordinances and 
regulations. The Consultant's signature on this contract certifies compliauce with the provisions of the I- 
9 requirements of the Immigration Reform and Control Act of 1986 for all personnel that the Consultant 
and any subconsultants employ to complete any Project. It is understood that the District shall conduct 
itself in accordance with the provisions of the Maricopa County Procurement Code. 

SECTION XI--GENERAL CONSIDERATIONS 

A. The Consultant shall furnish to the District for approval, the names of its key employees, and of its 
subconsultants and their key employees, to be used on this Project prior to beginning the work under 
this contract Any subsequent changes are subject to the written approval of the District. 

The Consultant in replacing a MWBE subcontractor shall attempt to contract with another MWBE 
subcontractor. 

B. The Consultant shall perform, with its own fm work amounting to fifty percent (50%) or more of 
the total amount of the contract value. Any deviation may be approved, in 'writing, at the discretion of 
the Agent. 

C. The failure of either party to enforce any of the provisions of this contract or to require performance 
of the other party of any of the provisions hereof shall not be conshued to be a waiver of such 
provisions, nor shall it affect the validity of this contract or any part thereof, or the right of either 
party to thereafter enforce each and every provision. 

D. The Consultant shall be responsible for the cost of any additional design, field layout, testing, 
construction and supervision necessary to correct those errors or omissions attributable to the 
Consultant, and for any damage incurred by the District as a result of additional constrnction costs 
caused by such consultant errors or omissions. 

E. The fact that the District has accepted or approved the Consultant's work shall in no way relieve the 
Consultant's responsibility. 

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

G. When this contract requires the Consultant to study specific geographic areas of Maricopa County 
(including but not limited to floodplain delineations, watercourse master plans, area drainage master 
studies, or any other site specific assignment) the Consultant agrees during the term of this contract 
and anv extensions thereof that Consultant will not perform similar services for anv clients other than 
the ~ i i t r i c t  within that specific geographic area without the written authorization A d  approval of the 
Chief Engineer and General Manager of the District. 

H. The Consultant agrees that it, its principals, employees, sub-consultants, agents and assigns, shall not 
accept employment as consultants, expert witnesses or otherwise in any pending or contemplated 

e '  litigation against the District during the term of this contract and any extensions thereof without the 
written authorization and approval of the Chief Engineer and General Manager of the District. 
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I. The Consultant agrees that it, its principals, employees, subconsultants, agents and assigns, shall not 
accept employment as consultants, expert witnesses or otherwise in any future litigation against the 
District in regard to the subject matter of this contract without the written authorization and approval 
of the Chief Engineer and General Manager of the District. 

J. Kt is understood that the District shall have the right to seek and obtain in any conrt of competent 
jurisdiction an injunction to restrain a violation or alleged violation by the Consultant, its principals, 
employees, sub-consultants, agents or assigns, of the provisions of G., H., and I. of this section or of 
the provisions of B. of Section IX, and the right of action f a  full damages at law, in addition to any 
other remedies provided by this contract. In no case shall a waiver by the Districtof the right to seek 
relief under this provision constitute a waiver of any other or further violation. 

SECTION XIISUCCESSORS AND ASSIGNS 

This contract shall not be assigned by either pmy without prior written approval of the other except that 
the Consultant may use in the performance of this contract without prior approval of the District, 
personnel or services of its related entities and affiliated companies as if they were an integral part of the 
Consultant; and it shall extend to and be bmding upon the heirs, executors, administrators, successors and 
assigns of the parties hereto. 

SECTION XIII-NO KICK-BACK CERTIFICATION 

The Consultant warrants that no person has been employed or retained to solicit or secure this contract 
upon any agreement or understanding for a commission, percentage, brokerage, or contingent fee; and 
that no member of the Board of Directors or any employee of the District has any interest, financially or 
otherwise, in the Consultant's fum 

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

SECTION XIV-ANTI-DISCRIMINATION PROVISION 

The District will endeavor to ensure in every way possible that minority and women-owned business 
enterprises shall have every opportunity to participate in providing professional services, purchased 
goods, and contractual services to the District without being discriminated against on the grounds of race, 
religion, gender, age, disability, or national origin. 

The Consultant agrees not to discriminate against any employee or applicant for employment because of 
race, religion, gender, age, disability, or national origin, and further agrees not to engage in any unlawful 
employment practices. The Consultant fuaher agrees to insert the foregoing provisions in all subcontracts 
hereunder. 
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SECTION XV-INDEMNIFICATIONN 

Indemnification for Professional Liability: 
To the fullest extent permitted by law, the Consultant shall indemnify and hold harmless the District and 
Maricopa County, their agents, representatives, officers, directors, officials, and employees from and 
against all claims, damages, losses and expenses, includmg but not limited to attorney fees, c o w  costs, 
expert witness fees, and the cost of appellate proceedings, relating to, arising out of, or alleged to have 
resulted from the Consultant's negligent acts, errors, omissions or mistakes relating to professional 
services in the performance of this contract. Consultant's duty to indemnify and hold harmless the 
District, Maricopa County, and their agents, representatives, officers, duectors, officials, and employees 
shall arise in connection with any claim, damage, loss or expense that is attributable to bodily injury, 
sickness, disease, death, or injury to, impairment, or destruction of property; including loss of use 
resulting therefrom, caused by any negligent acts, errors, omissions or mistakes, related to professional 
services in the performance of this contract including any person for whose negligent acts, errors, 
omissions or mistakes, the Consultant may be legally liable. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

For all other hazards. Uabilities, and exmures: 
To the fullest extent wrmitted by law, the Consukant shall defend, indemuifv and hold harmlcss the 
District and ~ar ico~a-county,  then agents, representatives, officers, directors,ifficials, and employees 
from and against all claims, damages, losses and expenses (including but not limited to attorney fees, 
court costs, expert witness fees, and the cost of appellate proceedings), relating to, arising out of or 
resulting from the Consultant's work or services. Consultant's duty to defend, indemnify and hold 
harmless the District, Maricopa County, and their agents, representatives, officers, directors, officials, and 
employees shall arise in connection with any claim, damage, loss or expense that is attributable to bodily 
injury, sickness, disease, death, injury to, impairment or deshction of property including loss of use 
resulting therefrom, caused in whole or in p;ut by any act or omission of the Consultant, anyone 
Consultant directly or indirectly employs or anyone for whose acts Consultant may be liable. 

The amount and type. of insurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

Abroeation of Arizona Revised Statutes (j 34-226: 
In the event that A.R.S. P 34-226 shall be repealed or held unconstitutional or othcrwisc invalid by a court 
of competent jurisdiction, then this duty of indemnification shall extend to all claims, damages, losses and 
expenses, includmg but not limited to attorney fees, court costs, expert witness fees, and the cost of 
appellate proceedings, relating to, arising out of, or alleged to have resulted therefrom, caused in whole or 
in part by any negligent acts, errors, or omissions relating to professional work or services in the 
performance of this contract by the Consultant, or anyone directly employed by the Consultant or anyone 
for whose acts Consultant may be liable regardless of whether it is caused by any party indemnified 
hereunder, including the District and Maricopa County. 

The amount and type. of insurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 
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SECTION XVI-INSURANCE REOUIREMENTS 

Consultant, at Consultant's own expense, shall purchase and maintain the herein stipulated minimum 
insurance with companies duly licensed, possessing a current A.M. Best Company, Inc. Rating of at least 
B++ or a Financial Performance Rating (FF'R) of at least 6, or approved unlicensed companies in the State 
of Arizona with policies and forms satisfactory to the District. 

All insurance required herein shall be maintained in N 1  force and effect until all work or service required 
to be performed under the terms of the contract is satisfactorily completed and formally accepted. Failure 
to do so may, at the sole discretion of the District, constitute a material breach of this contract. 

The Consultant's insurance shall be primary insurance as respects the District and any insurance or self- 
insurance maintained by the District shall not contribute to it. 

The policies required hereunder, except Workers' Compensation and Professional Liability, shall contain 
a waiver of transfer of rights of recovery (subrogation) against the District, its agents, representatives, 
officers, directors, officials, and employees for any claims arising out of the Consultant's work or service. 

Any failure to comply with the claim reporting provisions of the insurance policies or any breach of an 
insurance policy warranty shall not affect coverage afforded under the insurance policies to protect the 
Dishict. 

The insurance policies may provide coverage which contains deductihles or self-insured retentions. Such 
deductible and/or self-insured retentions shall not be applicable with respect to the coverage provided to 
the District under such policies. The Consultant shall be solely responsible for the deductible and101 self- 
insured retention and the District, at its option, may require the Consultant to secure payment of such 
deductihles or self-insured retentions by a surety bond or an irrevocable and unconditional letter of credit. 

The District reserves the right to request and to receive, within ten (10) w o r h g  days, certified copies of 
any or all of the herein required insurance policies andlor endorsements. The District shall not be 
obligated, however, to review such policies andlor endorsements or to advise Consuftant of any 
deficiencies in such policies and endorsements, and such receipt shall not relieve Consultant from, or be 
deemed a waiver of, the District's right to insist on strict fulfilment of Consultant's obligations under this 
contract. 

The insurance policies required by this contract, except Workers' Compensation and Professional 
~ i a b i l i t ~ ,  shall name the District, its agents, representatives, officers, directors, officials, and employees 
as Additional Insureds. 

Commercial General Liabiitv: 
Consultant shall maintain Commercial General Liability insurance with a limit of not less than 
$1,000,000 for each occurrence with a $2,000,000 ProductsICompleted Operations Aggregate and a 
$2,000,000 General Aggregate Limit. The policy shall include coverage for bodily injwy, broad form 
property damage, personal injury, products and completed operations and blanket contractual coverage 
including, but not limited to, the liability assumed under the indemnification provisions of this contract 
which coverage will be at least as broad as Insurance Service Office, Inc. Policy F o m  CG 00 01 10 93 or 
any replacements thereof. 

The policy shall contain a severability of interest provision, and shall not contain a sunset provision or 
commutation clause, or any provision which would serve to limit third party action over claims. 

Contract FCD 2004C024 Page 9 of 15 



a. 
. The Commercial General Liability additional insured endorsement shall be at least as broad as the 

Insurance Service Office, Ine.'s Additional Insured, CG 20 10 11 85, and shall include coverage for 
Consultant's operations and products and completed operations. 

Automobile Liabililv: 
Consultant shall maintain Autonlobile Liability insurance with an individual single limit for bodily iniurv 
and propexty damage of no less than $1,000,600, each occurrence, with respect to Consultant's vehicles 
(whether owned, hied, non-owned), assigned to or used in the performance of this contract. Coverage 
will be at least as broad as coverage code 1, "any auto" (Insurance Services Office, Inc. Policy Form CA 
00 01 12 93, or any replacements thereof). Such insurance shall include coverage for loading and off- 
loading and off-loading hazards. If hazardous substances, materials, or wastes are to be transported, MCS 
90 endorsement shall be included and $5,000,000 per accident limits for bodily injury and property 
damage shall apply. 

Workers' Comwnsation: 
The Consultant shall cam, Workers' Compensation insurance to cover obligations imposed bv federal and 
state statutes having jnriidiction of ~ons;ltant's employees engaged in the perfornkce ofthe work or 
services, as well as Employer's Liability insurance of not less than $1,000,000 for each accident, 
$1,000,000 disease for each employee, and $1,000,000 disease policy limit. 

In case any work is subcontracted, the Consultant will require the Subconsultant to provide Worker's 
Compensation and Employers' Liabiity insurance to at least the same extent as required of the 
Consultant. 

Professional Liability: 
The Consultant retained by the District to provide the work or service reqnired by this contract shall 
maintain Professional Liability insurance covering negligent acts, errors, or omissions arising out of the 
work or services performed by the Consultant, or any person employed by the Consultant, with a limit of 
not less than $1,000,000 each claim 

Certificates of Insurance: 
Prior to commencing work or services under this contract, Consultant shall furnish the District with 
certificates of Insur&ce (Attachment 3), or formal endorsements as required by the contract, issued by- 
Consultant's insurer(s), as evidence that policies providing the required coverage's, conditions, and limits 
required by this contract are in full force and effect. Such certificates shall identify this contract number 
and title. 

In the event any insurance policy(ies) required by this contract is (are) written on a "claims made" basis, 
coverage shall extend for two (2) years past completion and acceptance of the Consultant's work or 
services and as evidenced by annual Cettificates of Insurance. 

If a policy does expire during the life of the contract, a renewal certificate must be sent to the District 
fifteen (15) days prior to the expiration date. 

Cancellation and Expiration Notice: 
Insurance required herein shall not expire, be cancelled, or materially changed without thirty (30) days 
prior written notice to the District. 
................................................................................................................................. 
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IN  WlTNESS WHEREOF, the parties herein have executed this contract. 

WEST Consultants, Ine. 

Principal (Signature) 

PENMXS L. R r  CHARDS 
Printed Name 

V r c ~  PRESIPEQT 
Title 

OcrorjEn 5 ,  2004 
Date 

33 - 0303017 
Federal Tax Identification Number 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

RECOMMENDED BY: ACCEPTED AND APPROVED: 

7 -.- S L  \a\Aw, 
Timothy S. Phillips, P.E. Date Chairman, Board of Directors Date 
Acting chief ~ n ~ i n e e r  and General Manager 

LEGAL REVIEW 

Approved as to form and within the powers and 
authority granted under the laws of the State of 
Arizona to the Flocd Control District of 
Maricopa County. 
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SCOPE OF WORK 

CONTRACT FCD 2004C024 



EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2004C024 

Cave Creek from CAP Canal to Loop 101 Hwy 
Floodplain Delineation Study 

GENERAL 

 his floodplain delineation will re-study the existing Zone AE floodplain of Cave Creek from the CAP 
Canal, dowhstream to the Loop 101 Highway. This re-study reach is in the City of Phoenix and is shown 
on Attachment 1. 

This Hood Control District of Maricopa County (DISTRICT) project consists of new topographic 
mapping, refinement (if necessary) of the available 100-year Hydrology for the 6- and 24-hour rainfall 
events, and the delineation of the 100-year floodplain. The delineation length is approximately two (2) 
lmear miles. 

For this study the CONSULTANT will develop all the necessary topographic data to delineate the 
floodplain. In order to do the watershed modelmg required for this stndy, the CONSULTANT may have 
to develop additional topographic data outside the area being delineated. The CONSULTANT will 
develop the hydrology for the contributing watershed using the U.S. Army Corps of Engineer's HEC -1 
computer model, and the floodplain delineations using their HEC-RAS computer model. The 
CONSULTANT must use sound engineering judgment in the development of the hydrologic and 
hydraulic models. The CONSULTANT must analyze the results of the models carefully and make 
refmements 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 (PeMA) requirements for floodplain 
delineations. Prior to the finalization of this contract, FEMA and 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 he completed within five hundred ten (510) days from the Notice to Proceed (NTP). 
The FEMA submittal package must be completed within two hundred ten (210) days (which 
includes at least sixty (60) days for DISTRICT reviews). The remaining three hundred (300) days is 
allotted for obtaining FEMA approval, and the completion of those tasks called for after F E U  
approval is obtained. 

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. 
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1.2 The CONSULTANT will p&icipate in regular Adina t ion  meetings (at least every four 111 
weeks) 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. 

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 pmblems encountered. 

1.5 The DISTRICT will be responsible for placing the legal advertising at the beginning of the stndy. 
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 also notify property-owners in the vicinity of the existing floodplain of the 
study using a mailer. The CONSULTANT will obtain Right-of-Entry for survey, from necessary 
landowners, on an as-needed basis during the stndy. 

1.7 The DISTRICT will mail fliers to affected property owners announcing the results of the study. If 
comments are received from the owners, the CONSULTANT will respond to the ~ublic's comments - 
and make revisions to the study if necessary. 

1.8 CONSULTANT/DISTRICT Performance Evaluations will be pedormed. An informal evaluation 
will be petformed at the completion of the hydrologic analysis. A formal evaluation will be 
performed at the completion of the project upon receipt of all delivembles. 

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, FENA Flood Hazard Boundary Maps, FEMA Letters of Map Amendment/Revision, and 
other pertinent information. 

2.2 The CONSULTANT will consult with officials from the DISTRICT, the cities, the county, and 
state transpoaation departments, in order to identify local flooding problems and obtain information 
on current and planned public works projects, channel modifications, storm-drainage systems, a development, and corporate limits. 
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2.3 A data collection summary will be submitted to the DISTRICT for information purposes. A 
preliminary draft is due within forty-five (45) days of the NTP. The final will be included in 
Appendix A of the Technical Data Notebook. 

TASK 3 - TOPOGRAPHIC MAPPING 

3.1 An aerial survey subcontractor shall be retained by the CONSULTANT as part of this contract. 
The CONSULTANT will coordinate all the aerial surveying work with the aerial surveying 
subcontractor to ensure that the specificatious of the aerial surveying work are met. The 
CONSULTANT is responsible for ensuring that the topographic mapping completely covers the 
area of delineation. The accuracy of the mapping and quality control on surveys will be per 
PEMA's Guidelines and Specifications for Hood Hazard Mapping Partners, April 2003. 

3.2 Digital contow and planimetric data for this study will be developed and delivered according to the 
DISTRICTS C.A.D.D. Data Delivery Specifications Rev. 1.0 January 2000. 

3.3 As required for delineation of the floodplain, the CONSULTANT shall use a Digital Terrain Model 
to develop topographic mapping. The elevation contour interval will be 2-foot and the horizontal 
scale will be 1 inch = UW) feet. 

3.4 Ground Control: 

a a. Survey control will be on the Arizona Coordinate System Central Zone 1983 North American 
Datum (NAD), horizontally; and the National Geodetic Vertical Datum of 1929 (NGVD 29). 
vertically. 

b. The CONSULTANT shall systematically set panel points and establish horizontal and vertical 
control throughout the areas to be mapped for use in compilation by the aerial survey 
contractor. Field control will be sufficient to readily allow for compilation of maps by the 
aerial survey contractor at the desired map scale and contonr interval, and will be based on the 
National Geodetic Vertical Datum of 1929 (NGVD 29). The CONSULTANT will provide 
conversion factors to the North American Vertical Datum of 1988 (NAVD 88), including 
documentation of how it was derived, to allow comparison of NGVD 29 elevations to N A M  
88 elevations. The documentation on the conversion factors will be included in the Technical 
Data Notebook. 

c. The horizontal and vertical control points shall be located and marked by the CONSULTANT. 
The controls for the aerial mapping will be in sufficient numbers and will be in locations that 
will be compatible with the accuracy of the mappingrequirements. 

d. Additional road profde and cross-section work as specified by the DISTRICT will be 
conducted by GPS RTK methods and will meet or exceed the technical requirements of the 
aerial mapping. 

e. Control points from surrounding studies will be incorporated into the ground control for the 
existing study. 

f. The CONSULTANT shall set blind aerial targets that meet the requirements of Section 3.2.3 
Blind Aerial Targets, of the DISTRICT'S Consultant Guidelines, Third Edition - December 1, 
2003 -Revision 1. 

a 3.5 The work-study drawings, produced by the CONSULTANT, will be 24" X 36" in size. A cover 
sheet will be p& of the work study drawings and shall have on it the project title, date of 
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topographic mapping, and a location map showing geographic range covered by each specific 
mapping sheet. Each drawing will include the floodplain and floodway delineations and a 
minimum of a north mow, scale, section comers and quarter comers, current and proposed streets 
and highway names, State Plane Coordinate System, major drainage featwes, corporate boundaries, 
cross section lines, channel station center line, index map, me floodplain and floodway computed 
water surface elevations, rate of flow, base flood elevations (BFE), and a description and elevation 
of each elevation reference mark (ERMs). Notes explaining the proper means to convert the 
NGVD 29 elevations to NAVD 88 elevations shall be included in "NOTES" in the map border. See 
Section 5.0 of the Hydrologic Information System Data Delivery specifications for how the 
drawings are to be laid out. The mapping will have an accuracy such that ninety percent (90%) of 
all contours will be within one-half (%) contour of the hue elevations and the remaining ten percent 
(10%) of the contours will not be in error by more than one (1) contour interval. 

TASK 4 - FIELD SURVEY 

4.1 For all floodplain delineation areas, the CONSULTANT'S topographic mapping will include spot 
elevations on all section-line and mid-section-line roads. 

4.2 Ground Control for Roodplain Delineations: 

4.2.1 All topographic mapping and survey work will meet or exceed current FEMA minimum 
criteria as defined in FEMA's Guidelines and Specifications for Flood Hazard Mapping 
Partners, April 2003. This includes, but is not limited to: the establishment of "permanent" 
elevation reference marks @RMs);. field control; and verification of profiles by the ground 
survey profile procedure. The ground control survey requirements of Section 3.4 of this 
scope will also be met or exceeded. 

4.2.2 Horizontal and Vertical Control: Systematically set panel points and establish horizontal 
and vertical control throughout the area to be mapped for use in compilation by the aerial 
survey contractor. Field control shall be sufficient, at least one (1) "permanent" point per 
mile, such point($ being used as Elevation Reference Mark WS). Surveys will be 
based on the National Geodetic Vertical Datum of 1929 (NGVD 29). per FE.M.4 guidelines. 
The CONSULTANT will provide a conversion factor, including documentation of how it 
was derived, to allow conversion of NGVD 29 elevations to NAVD 88 elevations. The 
documentation on the conversion factors will be included in the Technical Data Notebook. 
"Permanent" survey points will consist of existing monuments, such as brass caps or similar 
survey monuments. 

4.2.3 Five new survey monuments shall be constructed, conforming to Maricopa Association of 
Governments (MAG) Uniform Standard Detail for Public Work Construction, detail 120-1, 
Type C, shall be placed 2" +I- above grade, and topped with a brass cap. The brass caps will 
be provided by the DISTRICT. 

4.2.4 Elevation Reference Marks will be labeled on available maps and described so that they can 
3 be easily located in the field. 

4.2.5 All temporary aerial target materials are to be removed following completion of the 
topographic mapping. The actual markers will be set flush and be of a permanent nature. 

4.3 The CONSULTANT shall verify the accuracy of the mapping by the procedures called for in 
FEMA's Guidelines and Specifications for Flood Hazard Mapping Partners, April 2003, or other 
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methods approved by FEMA. This shall include the verification of cross sections used in the 
floodplain delineation. 

4.4 Field surveys of bridges, culverts, catch basins, storm drains, over-chutes, other hydraulic 
structures, and significant storm-water storage basins are to be obtained by the CONSULTANT 
when as-built ulans are not available or when changes simificant to the modelinrr. such as -. - - -- 
sedimentation, have occurred since the date of the as-built plan. Field syveys of roadways and 
canal banks are to be obtaine4~ibs~suix~..forrrlheePe~~!~p~e~~?f hr.$k?!!!~~;u..a"*%,~!!~s, This ----,- --..---- 

i i - -  6 information should be reduced and compiled into an 11 x 17 (maximum size) drawinr'for 
inclusion in the final report. Field surveys of bridges, culverts, hydraulic strnctures, and routing 
reaches must also be obtained where necessary for proper hydrologic modeling. It may be 
necessary to field survey some structures since the as-built plans may not be on the same datum as 
the study. 

4.5 Copies of the survey field books and office calculations must be included in the Technical Data 
Notebooks. If DISTRICT approval is obtained, this information can be submitted separately. 

TASK 5 - HYDROLOGY 

5.1 Based on data collected under Task 2, peak discharges will be selected for use the hydraulic 
modeling. DISTRICT concurrence will be obtained for the peak discharges. 

. TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations must be obtained using the U.S. Army Corps of Engineers latest release of 
HEC-RAS 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 Hood 
Insurance Maps, December 1993. 

6.2 The delineation work shall meet requirements for floodplain delineations as prescribed by PeMA 
and the Arizona Department of Water Resources, includmg SSA 9-02, State Standard for Hydraulic 
Modeling. 

6.3 The CONSULTANT will conduct a field reconnaissance of the full study area. This will include 
observation of watershed and floodplain conditions for estimating Manning's "nu values; 
photographic documentation of floodplain characteristics; 0bSe~ation of land use, 
retentionldetention areas, and street intersections; determination of channel bank stations; 
observation of possible overflow areas; inspection of levees or other flood control structures; and 
measurement of bridge dimensions. Manning's "n" values are to be determined using the 
methodology in the USGS report, Estimated Manning's Roughness Coefficients for Stream 
Channels and Flood Plains in Maricopa County, Arizona, April 1991. Copies of the report are 
available through the DISTRICT. A draft report on the field reconnaissance will be submitted to 
the DISTRICT for review and a &.p&t*@ng the hydrologic-modeling. The report - 
will pm ac"----L) etermination of channel and overbank "n" values u-oned color 
photographs or color photocopies. The report will also discuss floodplain conditions affecting the 
delineation, describe structures and obstructions, and provide color photos or photocopies of major 
hydraulic stmctnres. Photo locations, structures, and 'h" values will be displayed on reduced scale 
mapping and included in the Final Repurt. 
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6.4 The CONSULTANT must obtain DISTRICT approval at each of the following steps: 

a. Field reconnaissance report and estimation of Manning's "n" values. 
b. hoposed locations and alignment of the cross sections and channel centerline. 
c. Floodplain (natural) delineation. 
d. Hoodway delineation. 
e. Final Hydraulics Report. 

6.5 The Floodway Delineation shall be accomplished by using Encroachment Method 4 @?qua1 
Conveyance) of HEC-RAS, and then refined by using Method 1 (Manual ) of HEC-RAS. 

6.6 The location and alignment of cross sections and channel centerline 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 approximately every five hundred (500) 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 specifiedriver mile of the existing FEMA studies. The emss sectionmay 
need to be reoriented or altered after running the HEC-RAS model to ensure that they are 
~emendicular to flow per FEMA criteria. Cross sections developed by the HEC-RAS interpolation 
;ea& are not to be nskd. 

6.7 For the cross-sections of this study that are near roads, the existing locations of the Flood Insurance 
Studv cross-sections should be matched, unless there is good reason not to. The HEC-RAS output 
of thk Technical Data Notebook, in addition to tables and a full output report, should include cross- 
section plots with water surfaces. 

6.8 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. The 
HEC-RAS modeling results for bridges, culverts, and other hydraulic structures must be checked by 
using an independent method approved by the DISTRICT to analyze these structures. 

6.9 Hood zones must be determined according to FEMA criteria and clearly labeled on the fmal 
drawings. 

6.10 The findings of the floodplain delineation study will be presented in the Technical Data Notebook, 
according to ADWR State Standards Attachment 1-97 (SSA 1-97). The repod will be organized as 
specified by the DISTRICT standards, following SSA 1-97 format. 

6.1 1 The CONSULTANT shall fill out all the forms required by FEMA for the submittal of a Floodplain 
Delineation Study. 

TASK 7 -DIGITAL DATA 

a 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 
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generally used for the data developedfor 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 is data need to be 
completed. If the CONSULTANT has data that does not fit one of the themes listed here, the 
DISTRICTS Project Manager shall be contacted to determine theappropriate theme for that data. 

a. NDXPRT (FCD Project Map Index) 
b. PRT (Project Boundaries) 
C. CART0 (Cartographic Features) 

(separate submittals for Mapping and 
Hod Delineation) 

d. CORNERS (if any)- 
(Miscellaneous Control Survey 
Points) 

e. LNDUSECUR and LNDUSEFUT 
(Current and future Land Use, if not 
provided by the DISTRICT) 

g. STRCT (Structure) 
h. DQ (Data Quality) 
i. PRJDAT (Project Identification xls 

table, no theme) 
j. FF'CX3CD (FCD Reference Marks) 

(any new monuments should go here) 
k. FPSRFPCD (Ploodplain FCD Water 

Surface Elevation) 

1. FPXFCD (Floodplain F@ Cross Section) 
m. FPZNFCD (Floodpl& FCD zone) 
n. WBLN (Ploodplain Baseline Route 

System) 
0; CNL (Canal System, if any) 
p. RR (Railroad System, if any) 
q. STRTDTL (Street Detail) 
r. EEV mevation (Land)) 
s. SOIL (Soil Type Area, if not provided by 

FCD) 
t. DRNBSN (Drainage Sub-basin Area) 
u. CULVERTS (if any) 
v. PRJDAT (project identification) 
w. DRNF'TH (Drainage Path) 
x. LAKE (if any) 
y. RIVER (if any) 

TASK 8 - DELIVERABLES 

8.1 Prior to PEMA Submittal: The CONSULTANT will deliver the following items to the DISTRICT 
before delivering the FEMA submittal package: 

8.1.1 One (1) complete set of 9" X 9" contact prints of the aerial stereo photographs sequentially 
numbered and catalogued. An exhibit showing the flight path shall also he included. 

8.1.2 All topographic and related data for the DISTRICT'S Hydrologic Information System that is 
not subject to change during FEMA's review should be submitted at this time. The Digital 
Terrain Model and related data should also be submitted at this time. 

8.1.3 If bound separately from the Technical Data Notebook, three (3) copies of the field survey 
notes and office caIcnlations. 

8.2 Submittal to Local Jurisdictions: When the preliminary Technical Data Notebook has been 
sufficiently reviewed and revised, the DISTRICT will provide a copy to the local jurisdictions. The 
CONSULTANT shall address the comments from the local jurisdictions through the DISTRICT. 
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8.3 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: 

8.3.1 Three (3) complete sets of blackline paper topographic base maps with the flocdplain 
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 Three (3) complete copies of the Technical Data Notebook, including completed FEh4.4 
forms, annotated Flood Insurance Rate Maps showing the proposed delineation, HEC-1, and 
HEC-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 notebook will 
be organized as specified by the DISTRICT, following SSA 1-90 format. 

8.4 Final Submittal: The following products are considered deliverables for the final submittal to the 
DISTRICT after PEMA approval is issued: 

8.4.1 One (1) complete set of Mylars and three (3) complete sets of sealed blackline paper. 
topographic maps with the flocdplainMoodway 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. 

8.4.2 All remaining hydrologic and flocdplain/floodway delineation data in conformance with the 
DISTRICTS HIS Specifications. 

8.4.3 Three (3) complete copies of the Technical Data Notebook including HEC-1 and HEC-RAS 
inpuUoutput 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 the reviewing 
agencies and shall reflect' any revisions required by those reviewing agencies. Revisions 
may include, but are not limited to, addressing PEMA's comments, modifications to the 
delineation maps, the HEC-1 model, the HEC-RAS model, andlor the Final Report. 

8.4.4 Three (3) electronic copies of the TDN report on CWs as pdf files. 
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ATTACHMENT 1 -- FLOODPLAIN DELINEATION AREA 
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B.6 Public Information 



Flood Control District 
of Maricopa County 

Don Staple/, D i i  2 
Andrew Kun& D i d  3 
Max Wilson, Disbict 4 

Maiy Rcse Wilmx, Diib 5 

- 

2801 West Dumngo Sbeet 

phoenix, ~ 6 z m  8503 January24,2005 
Mne: 602-506-1501 
Fax: 602-506-4601 c m I l l e >  
TT: €025055897 <Address > 

sty, State Zip > 

Announcing: CAVE CREEK from CAP CANAL to LOOP 101 HWY. 
Floodplain/Ploodway Delineation Study 

The Flood Control Disuict of Maricopa County (District) is conducting a 
HoodplaitdHoodway Delineation re-study of Cave Creek from the Central Arizona 
Project (CAP) Canal, at the upstream end, to 900 feet south of the Loop 101 Hwy., at 
the downstream end. The Hoodplain (blue) and the Ploodway (green) of the study area 
are shown here: 



mame > 
Page 2 of 2 
January24,2005 

This study was requested by the City of Phoenix, to update the floodplain and floodway 
elevations and widths, to reflect the construction of the Loop 101 Highway and other 
changed conditions. The Disvict has contracted with WEST Consultants, Inc., to 
perform the study. The study will use hydrologic and hydraulic computer modeling to 
identify storm runoff quantities and the associated floodplain and floodway. You 
received this letter because some portion of your property is located within this study 
area. 

The District conducts Floodplain/Floodway Delineation Studies throughout the County, 
to define 100-year floodplains (1 percent chance of occurring each year) and floodways 
(the no-build portions of the floodplains). The studies also allow for sound floodplain 
management so that future development will not impede, divert, or retard the movement 
of floodwaters, nor experience flooding. 

PROJE CTSGIEDULE 

The study began in November 2004, and is scheduled to be completed by June 2005. 
When the study is completed, the results will be sent to the Federal Emergency 
Management Agency (FEMA) for review, approval, and production of the revised Flood 
Insurance Rate Maps (FIRMS), which take approximately nine months. During this 
nine-month-period, the Gty of Phoenix will begin using the study results as the "best 
available information," in their floodplain management. 

If you know of any flooding-problem-areas within the study area, or have any other 
relevant facts, or have any questions, please contact: 

Mike Duncan, P.E., Project Manager 
Flood Control District of Maricopa County 
2801 W. Durango St. 
Phoenix, AZ 85009 
Phone: (602) 506-4732 
Fax: (602) 506-4601 
Email: mwd@mail.maricopa.gov 



APN TAX-OWNER TAX-ADDl TAX-CITY TAX-STATE ZlPA ZlPB 
2091 1360 ORSETT I PlMA LLC 372 WASHINGTON ST WELLESLEY MA 02481 6202 
2091 1001A SOL I HELEN YUAN TRUST I ET AL 115WWOODDR PHOENIX AZ 85029 1850 
273050028 AMERITRUST CO TR 127 PUBLIC SQ CLEVELAND OH 44114 1221 
21305001C GEUPEL FAMILY LIMITED PARTNERSHIP 2760 EDINGTON RD COLUMBUS OH 43221 2503 



AFFIDAVIT OF PUBLICATION 
CAVE CREEK FLOODPLAIN 

PO BOX 194 
Phoenix, Arizona 85001-0194 

(602) 444-7315 FAX (602) 444-7364 

STATE OF ARIZONA 
COUNTY OF MARICOPA } ss. 
Tom Bianco, being first duly sworn, upon oath deposes 
and says: That he is the advertising manager of the 
Arizona Business Gazette, a newspaper of general 
circulation in the county of Maricopa, State of Arizona, 
published weekly at Phoenix, Arizona, and that the 
copy hereto attached is a true copy of the advertisement 
published in the said paper on the dates indicated. 

7/7/2005 
7/14/2005 

" - 

Sworn to before me this 
14TH day of 
JULY 2005 



PARCEL BOUNDARIES in green 



For March 3,2006 mailing 
6 parcels affected by floodplain re-study, 4 owners total 



Board of Diredurs 
Fulton B r a  Dmct 1 
Don Stapley, D~stn'ct 2 

Flood Control District Andrew Kunasek, Dlstnct 3 
Max Wilson, Dlsbict 4 

of Maricopa County Mary i7ose W~ICOX, Disbict 5 

2801 West Dumngo Sheet 
Phoenix, Mma 85009 
Phone: 602-505-1501 
Fax: 602-506-4601 
TF 602-505-5897 

March 3,2006 

City of Phoenix 
251 W Washington St, 8th Floor 
Phoenix AZ 85003-2245 

RE: Results of the Floodplain Re-study of Cave Creek by the 
Cave Creek from CAP Canal to Loop 101 Hwy. Floodplain Delineation Study 

PARCEL NUMBERS: 209-11-005 and 213-05-849 • Dear Property Owner: 

We have completed a comprehensive re-study of this ponion of Cave Creek The study has 
produced new boundaries and elevations for the Floodplain and the Floodway The Floodplain 
is the area that would be inundated by a 100-year flood (which has a 1 % chance of occurring in 
any one year). The Floodway is that portion of the Floodplain that is reserved for the 
conveyance of flood flows, and is basically a no-build zone. 

The enclosed three 8 1/2 in. by 11 in. sheets show the new floodplain and floodway boundaries 
in red with the existing Flood Insurance Rate Maps as background. The three enclosed large 
maps ( 24 in. by 36 in. ) show the details of the study results. 

If you have any comments or questions, pleaie contact me at 602-506-4732. 

Yours t d y ,  

Mike Duncan, PE, CFM 
Project Manager 

Enclosures 



Board of D- 
Fulton Bmk, D W c t  l 
Don Stapley, Dishict 2 

Flood Control District Andrew Kunasek, ~ i i ~ t  3 
Max Wilson, [hshid 4 of Maricopa County Mary Rose !MICOX, D i m  5 

2801 West Dumngo Sheet 
PhoenLY,AnmM85009 
Phone: 602-5E-1501 
Fax: M)2-506-4601 
Ti? 602-505-5897 

March 3,2006 

Deer Valley Venture LLC 
100 Bayview Circle STE 3 10 
Newpofl Beach CA 92660 

RE: Results of the Floodplain Re-study of Cave Creek by the 
Cave Creek from CAP Canal to Loop 101 Hwy. Floodplain Delineation Study 

PARCEL NUMBERS: 213-05-001D and 213-05-002C • Dear Propeq  Owner: 

We have completed a comprehensive re-study of this portion of Cave Creek The study has 
produced new boundaries and elevations for the Floodplain and the Floodway. The Floodplain 
is the area that would be inundated by a 100-year flood (which has a 1 % chance of occurring in 
any one year). The Floodway is that portion of the Floodplain that is reserved for the 
conveyance of flood flow, and is basically a no-build zone. 

The enclosed three 8 1/2 in. by 11 in. sheets show the new floodplain and floodway boundaries 
in red with the existing Flood Insurance Rate Maps as background. The three enclosed large 
maps (24 in. by 36 in.) show the details of the study results. 

If you have any comments or questions, please contact me at 602-506-4732. 

Yours truly, 

Mike Duncan, PE, CFM 
Project Manager 

Enclosures 



Board of Directors 
Fulton Brock, Dlsblct 1 
Don Stapley, Dshlct 2 

Flood Control District Andrew Unas* D~stnct 3 
Max W~lson, ~~sfnct 4 

of Maricopa County Mary ~ o s e  W ~ I ~ X ,  D~slnct 5 

2801 West Dumngo Sbeet 
Phoen~x, Amm 85009 
Phone. 602-506-1501 
Fax: M)2-%€-4£01 

602-505-5897 

March 3,2006 

YUAN SOL C TRIHELEN F TRIETAL 
115 W Wood Drive 
Phoenix AZ 85029 

RE: Results of the Floodplain Re-study of Cave Creek by the 
Cave Ckeek from CAP Canal to Loop 101 Hwy. Floodplain Delineation Study 

PARCEL NUMBERS: 209-11-001A 

Dear Property Owner: 

We have completed a comprehensive re-study of this portion of Cave Creek The study has 
produced new boundaries and elevations for the Floodplain and the Floodway. The Floodplain 
is the area that would be inundated by a 100-year flood (which has a 1 % chance of occurring in 
any one year). The Floodway is that portion of the Floodplain that is resewed for the 
conveyance of flood flows, and is basically a no-build zone. 

The enclosed three 8 1/2 in. by 11 in. sheets show the new floodplain and floodway boundaries 
in red with the existing Flood Insurance Rate Maps as background. The three enclosed large 
maps ( 24 in. by 36 in. ) show the details of the study results. 

If you have anycomments or questions, please contact me at 602-506-4732. 

Yours truly, 

Mike Duncan, PE, CFM 
Project Manager 

Enclosures 



Board of Direcia= 
Fulton Bra* Wstnd 1 
Don Stapley, Distna 2 

Flood Control District Andrew Kunasek, Dlstnct 3 

of Maricopa County 
Max Wilson, D~sInci 4 

Mary Rme Wilox, D~slnct 5 

2801 West Curango Street 
Phoenb Amm 85009 
Phone: M)2-5C&-lMI 
Fax: 602--1 
TT 602-505-5897 

Orsett / Pima LLC 
20 V i m  Street STE G50  
Wellesley MA 02481 

RE: Results of the Floodplain Re-study of Cave Creek by the 
Cave Creek from CAP Canal to Loop 101 Hwy. Floodplain Delineation Study 

PARCEL NUMBERS: 209-11-360 

Dear Property Owner: 

We have completed a comprehensive re-study of this portion of Cave Creek The study has 
produced new boundaries and elevations for the Floodplain and the Floodway. The Floodplain 
is the area that would be inundated by a 100-year flood (which has a 1 % chance of occurring in 
any one year). The Floodway is that portion of the Floodplain that is reserved for the 
conveyance of flood flows, and is basically a no-build zone. 

The enclosed three 8 1/2 in. by 11 in. sheets show the new floodplain and floodway boundaries 
in red with the existing Flood Insurance Rate Maps as background. The three enclosed large 
maps ( 24 in. by 36 in. ) show the details of the study results. 

If you have any comments or questions, please contact me at 602-506-4732. 

Yours truly, 

Mike Duncan, PE, CFM 
Project Manager 

Enclosures 



B.7 Correspondence with FEMA 



.... Board of Directors 
~ulGn ti+ District 1 
Oan StaplEv, Distri~t 2 

Flood Control District Andrew Kunasek, District 3 
Max Wiim, District 4 

of Maricopa County Mary W ~ I ~ X ,  District 5 

. . ., .. ., . . , . 
I . ... .. ~ 

phoenix, W n a  85009 
phone: 602-506-1501 
Fax: 602-H)MOl 
TT: M12-505-5837 

March 17,2006 

Craig Kennedy, Arizona Revisions Coordinator 
Michael Baker Jr. Inc. 
3601 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 

Subject: Submission of LOMR package for Re-study of 
Cave Creek from CAP Canal to Loop 101 Highway 

(0  lood ding some: Cave Creek 
Flood Insurance Rate Map Panel IDS: 04013C -1210, -1215 , and -1220 
Vertical Datum of LOMR package: NGVD29 

Dear Craig: 

We have completed a re-study of approximately 3 miles of Cave Creek This re-study was initiated 
bythe Otyof Phoenix, and lies fully within the Otyof Phoenix. 

AutoCAD dxf files are included on the CD at the back of the notebook If you have any questions, 
please contact me at 602-506-4732 or mwd@mail.rnaxicopa.gov. 

Sincerely, 

I& Duncan, P.E., CFM 
Project Manager 

Enclosure: 1 notebook 



Copies to: Michael Godesky, Project Manager 
Hazards Study Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C STREET SW 
WASHINGTON DC 20472-0001 

Ray Lenaburg 
Floodplain Mapping Coordinator 
FEMA Region IX 
I. 11 1 BROADWAY STE 1200 
OAKLAND CA 94607 

HasanMustaq, Ph.D., P.E., CFM 
Floodplain Manager 
City of Phoenix 
200 W WASHINGTON ST 5THFLOOR 
PHOENIX AZ 85003-1611 

Dennis Richards, P.E. 
Project Manager 
WEST Consultants, Inc. 
960 W ELLIOT RD STE 201 
TEMPE AZ 85284-1137 



@ NATIONAL, FLOOD INSURANCE PROGRAM 
FEMA NATIONAL SERVICE PROVIDER a *'4#0 ss 

March 24.2006 

Mr. Dennis L. Richards, P.E. 
WEST Consultants, Inc. 
960 West Elliot Road, Suite 201 
Tempe, AZ 85284-1 137 

IN REPLY REFER TO: 
Case No.: 06-09-B582P 
Community: City of Phoenix, AZ 
Community No.: 04005 1 

Dear Mr. Richards: 

This responds to your request dated March 17,2006, that the Deparhnent ofHomeland Security's Federal 
Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for 
Maricopa County and Incorporated Areas. Pertinent information about the request is listed below. 

Identifier: Cave Creek Floodplain Delineation Study 

Flooding Source: Cave Creek 

FIRM Panel(s) Affected: 04013C1210 EI, 1215 K, 1220 J 

The data required to complete our review, which must be submitted within 90 days of the date of this 
letter, are listed on the enclosed summary. 

If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and will be subject to all 
submitta~~ayment procedures,-including the flat review &d processing fee for requestsof this type 
established by the current fee schedule. 

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefmite 
period of time. In addition, as a result of the aftermath of recent humcanes, many FEMA employees have 
been deployed to assist in disaster relief efforts. Therefore, we are unable to grant extensions for the 
submission of required datalfee for revision requests. If a requester is informed by letter that additional 
data are required to complete our review of a request, the datarfee must be submitted within 90 days of the 
date of the letter. Any fees already paid will be forfeited for any request for which the requested data are 
not received within 90 days. 

We will continue to work expeditiously to review all submittals in accordance with National Flood 
Insurance Program (NFP) regulations, and will aim to meet the regulatory t i m e h e  for the review of all 
requests. However, requesters should be aware that delays may occur in the review process because of the 
current emergency situation. We appreciate the patience and cooperation of all requesters as FEMA assists 
in hunicane relief efforts. 

3601 EisenhowerAvenUe, Alexandria. VA 22304-6425 pH:?-877-FEMA MAP FX: 7W.960.9125 

The Napping on Demand Team, under contract with ths Federal Emergency Managementtqency, is the 
Natlonal Service Provider for the National Flood Insurance Program 



If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you 
have specific questions concerning your request, please call the Revisions Coordinator for your State, 
Mr. Craig Kennedy, CFM, who may be reached at (703) 960-8800, ext. 3091. 

Sincerely, 

Sheila M. Norlm, CFM 
National LOMC Manager 
Michael Baker Jr., Inc. 

Enclosures 

cc: Hasan Mushtaq, Ph. D., P.E., CFM 
Floodplain Manager 
City of Phoenix 

Mr. Michael Duncan, P.E., CFM 
Project Manager 
Flood Control District of Maricopa County 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Office of Dam Safety and Flood Mitigation 
Arizona Department of Water Resources 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA NATIONAL SERVICE PROVIDER 

Summary of Additional Data Required to Support a 
Letter of Map Revision 

Case No.: 06-098582P Requester: Dennis L. Richards, P.E. 

Community: City of Phoenix, AZ Community No.: 04005 1 

The issues listed below must be addressed before we can continue the review of your request. 

1. Our preliminary review of the discharge values for Cave Creek revealed differences between the 
effective Flood Insurance Study discharges and the existing conditions model. Please submit the 
digital input and output for the hydrologic analysis and all applicable backup information to support 
the discharges used in the submitted hydraulic analyses for Cave Creek. 

2. Please submit an annotated Flood Insurance Rate Map (FIRM), at the scale of the effective FIRM, that 
shows the revised conditions boundary delineations of the floodplain and floodway of the flood having 
a 1-percent chance of being equaled or exceeded in any given year (base flood), as shown on the 
submitted work map, and how they tie into the base floodplain and floodway boundary delineations 
shown on the effective FIRM at the downstream and upstream ends of the revised reach. 

Please send the required data directly to us at the address shown at the bottom of this page. For 
identification purposes, please include the case number referenced above on all correspondence. 

Effective October 30,2005, the Federal Emergency Management Agency (FEMA) revised the fee 
schedule for reviewing and processing requests for conditional and fmal modifications to published flood 
information and maps. A copy of the-notice summarizing the current fee schedule, whichwas published in 
the Federal Register, is enclosed for your information. In accordance with this schedule, the fee for your 
request is $4,400 and must be submitted before we can continue processing your request. Payment of this 
fee must be made in the form of a check or money order, payable in U.S. fnnds to the National Flood 
Insurance Proerarn, or a credit card payment. For identification purposes, the case number referenced 
above must be included on the check or money order. We will not perform a detailed technical review of 
your request until we receive this payment. 

Payment must be forwarded to one of the addresses listed below. 

Using U.S. Postal Service: Using overnight service: 
Federal Emergency Management Agency FEMA Fee-Charge System Administrator 
Fee-Charge System Administrator C/O Michael Baker Jr., Inc. 
P.O. Box 22787 3601 Eisenhower Avenue 
Alexandria, VA 22304 Alexandria, VA 22304 

- 

3607 ElsenhowerAvenue. Alexandria, VA 223045425 pH:?-877-FEMA MAP FX: 70%560.#725 

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is tho 
National S e ~ i c e  Provider for the National F l d  Insurance Program 



FEMA NATIONAL SERVICE PROVIDER 

May 25,2006 

Mr. Dennis L. Richards, P.E. 
WEST Consultants, Inc. 
960 West Elliot Road, Suite 201 
Tempe, AZ 85284 

IN REPLY REFER TO: 
Case No.: 06-09-B582P 
Community: City of Phoenix, AZ 
Community No.: 040051 

316-ACK 

Dear Mr. Richards: 

'l'l~is responds to your requcst datcd March 17,2006, that the Department of Homeland Security's Federal 
Emergency Management Agency (1:EMA) issue a rcvision to the Flood Insurance Rate Map (FIRM) for 
Maricopa County and Incorporated Areas. Pertinent information about the request is listed bclow. 

Identifier: 

Flooding Source: 

FIRM Panel(s) Affected: 

Cave Creek Floodplain Delineation Study 

Cave Creek 

04013C0120 H, 1215 K, 1220 J 

We have completed an inventory of the items you submitted. Our revicw of the submitted data indicates 
we have the minimum data rcquircd to perform a dctailed technical rcview of your request. If addilional 
data arc required or if dclays arc cncountercd, wc will inform you within 60 days of the dare of this letter. 

As vou mav know. FEMA has im~lemented a orocedure to recover costs associated with reviewing and 
pro~essing;equcsts for modificatibns to flood information and maps. Howcvcr, becausc your 
reauest is bascd on flood hazard infonnation meant to imvrovc uoon that shown on the flood map or within 
thu' flood study and does not partially or wholly incorporitc maniadc modifications within thc Special 
1:lood Halard Area, no fees will be asscsscd for om review. 

Please direct questions concerning your request to us at the address shown at the bottom of this page. For 
identification purposes, please include the case number referenced above on all correspondence. - 
If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you 
have specific questions concerning your request, please call the Revisions Coordinator for your State, 
Mr. Craig Kennedy, CFM, who may be reached at (703) 960-8800, ext. 3091. 

Sincerely, 
A 

Sheila M. Norlin. CFM 
National LOMC Manager 
Michael Baker Jr., Inc. 

cc: Mr. Hasan Mushtaq, Ph. D., P.E., CFM 
Floodplain Manager 
City of Phoenix 

Mr. Michael Duncan, P.E., CFM 
Project Manager 
Maricopa County 

Mr. Brian Cosson, CFM 
NFlP Coordinator 
Arizona Department of Water Resources 

360i Eisenhower Avenue, Alexandria, VA 22304-6425 PH:ld77-FEMA MAP FX: 703.980.9125 

The Mapplng on Demand Team, under contract with the Federal Emergency Management Agency, is the 
National Service Provider for the National Flood Insurance Program 



Brian Wahlin 
. _ . . ~- . - - . . . .- -. . - ~  . -. .. ~~~ .. . . .  . . . . ~ ... .. . ~ ~ ~ . ~  . . .. ~~~. . ~ ~ .  

From: Edie Vinson-Wright [Edie.Vinson-Wright@mapmodteam.com] 

Sent: Thursday, July 06, 2006 6:58 AM 

To: Michael Duncan - FCDX 

Cc : Brian Wahlin 

Subject: RE: Cave Creek from CAP Canal to Loop 101, FEMA case no. 06-09.B582P 

Hi Michael, thanks for the information on the pipes. Could you forward the 1993 image of the area where the 
culverts were to show that they no longer exist there? I have additional comments as well. 

1) The removal of the culvert and the addition of the Loop 101 structures impact all the profiles (lo-, 50- 
and 100-year). The hydraulic analyses submitted only covers the 100-year storm (and floodway), 
however we need the analyses for all the recurrence intervals previously studied to accurately show the 
changes along this restudied reach of Cave Creek. 

2) The discharge in the effective model at cross section 25.561, the natural section upstream of the CAP 
Canal overshoot, is 2,900 cfs, not 4,900 cfs (see attachment). Also, the negative surcharge of 0.17 in the 
revised HEC-RAS model at this cross section is outside of FEMA's tolerance for surcharge, (surcharge = 
0.00). The hydraulic model should be revised to have the discharge at 25.561 at 2,900 cfs. (Note: this will 
reduce the negative surcharge occurring at this cross section). 

3) FEMA defines ponding as the result of runoff or flows collecting in a depression that may have no outlet, 
subterranean outlets, rim outlets, or manmade outlets such as culverts or pumping stations. 
Impoundments behind manmade obstructions (e.g., levees, road fills, railroad grades, canal banks or 
similar structures) are included in this type of shallow flooding as long as they are not backwater from a 
defined channel or do not exceed 3.0 feet in depth. The Zone AH areas described in your submittal do 
not meet FEMA's requirements to be classified as Zone AH ponding. Please review the Guidelines and 
Specification for Flood Hazard Mapping Partners, Appendix E. These areas will be shown as backwater 
off of Cave Creek unless an appropriate analysis is provided defining these areas as areas of ponding as 
per FEMA specifications. 

4)  he hydraulic model shows high ground at cross section 24.343 that is not mapped. The map shows 
backwater at cross section 22.991 that is not reflected in the model and a lloodwav  to^ width at cross 
section 22.880 (modeled approximately coincident with 1% flood boundary) that i i no i  consistent with the 
model. The data on the maps must correspond with the model output. Please adjust the model or map 
(annotated FlRM and corresponding digital file) as appropriate so that the information on the map is 
consistent with the model. 

5) Cross sections CA through BV are shown mapped in the floodplain (right overbank) on the annotated 
FIRM. Please correct. Also, the top width at cross section CA for the floodplain in the digital file exceeds 
the top width generated by the model. Please correct. 

6) The distance along the profile baseline on the annotated FlRM between cross section CA (25.482) and 
BZ (25.428) exceeds the distance in the model and the digital file. Please correct. 

7) The are discrepancies between the distance measured along the profile baseline on the annotated map 
between lettered cross sections and the presumed modeled cross sections in the digital file. For all cross 
sections, please indicate the corresponding lettered and numbered cross sections shown on the 
annotated FlRM and in the digital file; please review and correct as needed the distance between the 
following lettered cross sections: BY-BX, BX-BW, BV-BU, BU-BT, BS-BR, BR-BQ, BQ-BP, BM-BL, BE- 
BD, BC-BB and BB-BA. 

8) At cross section 23.040, the top width in the digital file (approximately 217 feet for the floodplain) is less 
than the modeled top width of 469.21 feet. Please correct. 

9) At cross section 24.504, the top width in the digital file (approximately 213 feet for the floodplain, 184 feet 
for the floodway) is greater than the modeled top width of 132.93 feet for the floodplain. and 109.80 for 
the floodway. Also, the high ground modeled is not shown in the digital file. Please correct. 

10) At cross section 24.617, the top width in the digital file (approximately 154 feet for the floodplain) is less 
than the modeled top width of 251.99 feet. Please correct. 

11) The orientation of the cross sections in the digital file is not consistent with the cross sections shown on 
the annotated FIRM. For example, cross section 24.549 is shown as a dog-legged cross section in the 
digital file, however the lettered cross section presumed to represent this cross section of the annotated 
firm is straight. Please correct the annotated FlRM or digital file as appropriate. 



12) Please provide as-built data for the channelization project between 7'h Street and Pima FreewaylRoute 
101. The effective mapping indicates flow escapes the channel, creating backwater areas. Additionally, 
there are shallow flooding areas shown that appear to be removed with this analysis. 

Please give me a call at your convenience to discuss these comments. I can be reached at (703) 960-8800 x 
3191. 

Edie Vinson-Wright, CFM 
MAPMODTEAM 
Michael Baker Jr, Inc. 
3601 Eisenhower Avenue 
Alexandria, VA 23434 

From: Michael Duncan - FCDX [mailto:mwd@mail.maricopa.gov] 
Sent: Tuesday, June 27,2006 3:20 PM 
To: Edie Vinson-Wright 
Cc: Brian Wahlin 
Subject: Cave Creek from CAP Canal to Loop 101 -- FEMA case no. 06-09-B582P -- when was culvert removed 

Hi Edie, 

Concerning: the culvert ( 2 at 36 inch corrugated metal pipes )that appears in the HEC-2 and Profile plots of the 
Burgess and Niple study (with PE stamp of 3-26-91), at approximately 1,950 ft. north of the Beardsley Rd.lLoop 
101 centerline. 

You had asked when it was removed. I looked at our aerial photos. The oldest that we have in this area were 
flown in 1993, and this culvert does not appear in this 1993 image. 

If and when you have any more questions, please contact me 

Mike Duncan, PE, CFM 
Flood Delineation Branch 
Flood Control District of Maricopa County 

phone 602-506-4732 



RESPONSES TO FEMA 
Cave Creek from CAP Canal to Loop 101 Highway 
Case No. 06-09-B582P 
Review Comments of Edie Vinson-Wright email of 7-6-06 

9-14-06 
Mike Duncan, FCD 
Brian Wahlin, WEST 

Comment # 0: Please submit the 1993 aerial image that shows that the previous culverts have been 
removed. 

Response by Flood Control District of Maricopa County: 
Here is a clipped image from our GIs database: 

Comment # 1: The removal of the culvert and the addition of the Loop 101 structures impact all 
the profiles (lo-, 50- and 100-year). The hydraulic analyses submitted only covers the 100-year 
storm (and floodway), however we need the analyses for all the recurrenceintervals previo~sly 
studied to accurately show the changes along this restudied reach of Cave Creek. 

Response by Flood Control District of Maricopa County: 
We do not have 10-year or 50-year analyses in ow studies. The Flood Control District of Maricopa 
County stopped scoping 10-year, 50-year, and 500-year discharges in its Floodplain Delineation 
Studies in 1989. Since that time, the District has sponsored 120 Floodplain Delineation Studies that 
have produced only the 100-year discharges. These Studies have all been reviewed and processed 
by FEMA and its Map Contractors. 

0 
Even if we had 10-year and 50-year profiles, the bridges would not cause any rises in the profiles, 
since the bridges of Loop 101 do not constrict the floodplain. The width of the floodplain is 



approximately the same upstream of the bridges, at the bridges, and downstream of the bridges; and 
the span of the bridges is 35 feet longer than the floodplain width. 

Regarding the National Flood Insurance Program, the 10-year profile was used in computing the 
Flood Hazard Factor that was used to determine the old A1 through A30 flood zone designations, 
which have not been used since 1985, when the FEMA 37 Guidelines and Specifications for Study 
Contractors was revised in September 1985. My understanding of the use of 50-year discharges is 
that it was included in studies as a possible convenience for transportation-drainage designers. 
Additionally, the key simple fact is that the 10-year and 50-year prohles have no uses or 
implications in the regulation of development in floodplains. 

Comment # 2: The discharge in the effective model at cross section 25.561, the natural section 
upstream of the CAP Canal overshoot, is 2,900 cfs, not 4,900 cfs (see attachment). Also, the 
negative surcharge of 0.17 in the revised HEC-RAS model at this cross section is outside of 
FEMA's tolerance for surcharge, (surcharge = 0.00). The hydraulic model should be revised to have 
the discharge at 25.561 at 2,900 cfs. (Note: this will reduce the negative surcharge occurring at this 
cross section). 

Response by Flood Control District of Maricopa County: 
The upstream limit of the new re-study is the mid-point of the canal overchute, as shown in the 
below map portion from sheet 1 of 3 of the new re-study. Downstream of this point, the 2,880 cfs 
of the updated-hydrology is used; while upstream, the 4,900 cfs of the old hydrology is used in the 
HEC-RAS. Cross-sections 25.551,25.557, and 25.561 were included in the HEC-RAS model to 
provide overlap for a reasonable transitional connection-to-upstream in the Floodplain Profile. 



As shown below, cross section 25.561 is just upstream of the overchute, and the floodplain is 
confined here (just 115 ft. wide). We determined that the 2,900 cfs of the HEC-2 was in error, and 
we chose not to repeat this error. Based on conservation of mass, it is impossible for the discharge 
to increase fiom 2,900 cfs to 4,900 cfs in traveling just 21 feet in this confined area (between xsecs. 
25.557 and 25.561 of the HEC-2). 



In the HEC-2, the erroneous discharge of 2,900 cfs causes a steep changc in the water surface and a 
bump in the water surfacc immediately downstream. This is due to the velocity of 11.16 fps (which 
gives a velocity head of 1.94 ft) at cross section 25.557, and a velocity of 3.51 fps (which gives a 
velocity head of 0.19 ft ) at cross-section 25.561. The 1.75 fi. difference in velocity heads is the 
major reason for the abrupt 2.28 ft. difference in water surfaces, as shown below. 

cavec reek  CAP to L&~IOI EFFECTIVE HEC- 

;xsec to 
Riv. Mi. ,Q (ds) :xsec dist X (ft) Y (ft) 

25.523 4900: 
25.5341 4900 58 
25.551 : 4900: 90 
25.5571 49001 32 
25.561 2900 21 201 1514.36; 3.51 
25.68 2700 628 829 1514.74' 1.74: 
25.786: 2500: 560 1389 1516.32, 7.24' 
25.947; 2300' 850 2239 1521.07. 6.24. 
26.0581 2200 586 2825 1523.49' 6.27, 

The negative surcharge at cross-section 25.561 is not a problem, since this is beyond the upstream 
limit of the new study. 



A good location for the transitional-connection of the Floodplain Profile between the old and the 
new study (between cross sections 25.557 and 25.561) is shown here: 
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Comment # 3: FEMA defines ponding as the result of runoff or flows collecting in a depression 
that mav have no outlet. subterranean outlets. rim outlets. or manmade outlets such as culverts or 
pumping stations. Impoundments behind manmade obstructions (e.g., levees, road fills, railroad 
grades, canal banks or similar structures) are included in this type of shallow flooding as long as 
they are not backwater fiom a defined channel or do not exceed 3.0 feet in depth. The Zone AH 
areas described in your submittal do not meet FEMA's requirements to be classified as Zone AH 
ponding. Please r&ew the Guidelines and Specification for Flood Hazard Mapping Partners, 
Appendix E. These areas will be shown as backwater off of Cave Creek unless an a ~ ~ r o ~ r i a t e  * 

Glysis  is provided defining these areas as areas of ponding as per FEMA specifications. 

Response by WEST Consultants: 
All of the areas labeled Zone AH have been reclassified as Zone AE on both the work maps and the 
annotated FIRM panels. 

Comment #4: The hydraulic model shows high ground at cross section 24.343 that is not mapped. 
The map shows backwater at cross section 22.991 that is not reflected in the model and a floodway 
top width at cross section 22.880 (modeled approximately coincident with 1% flood boundary) that 
is not consistent with the model. The data on the maps must correspond with the model output. 
Please adjust the model or map (annotated FIRM and corresponding digital file) as appropriate so 
that the information on the map is consistent with the model. 



Response by WEST Consultants: 
The high point in cross-scction 24.343 is a small area of local high ground that constitutes only 
about 5% of the total width of the cross-section. This area occurs in the middle of the channel and 
does not occur in overbanks. This high area also does not extend to either the adjacent upstream or 
downstream cross-sections. Because of the small size of this high ground, it is not physically 
reasonable to reclassify it as Zone X. Merging this small high ground with the floodplain is also a 
more conservative approach to mapping the floodplain. 

The floodplain on the work maps and annotated FIRM panels has been corrected at cross-scction 
22.991 so that it is consistent with the hydraulic model. 

The floodway top width at cross-section 22.880 has been corrected on the work maps and the 
annotated FIRM panels so that it is consistent with the hydraulic model. This correction resulted in 
slight changes in the floodway elevations at cross-sections 22.991 and 23.019. An updated 
floodway data table (Table 7.2 from the TDN) is included. 

Comment #5: Cross sections CA through BV are shown mapped in the floodplain (right overbank) 
on the annotated FIRM. Please correct. Also, the top width at cross section CA for the floodplain 
in the digital file exceeds the top width generated by the model. Please correct. 

Response by WEST Consultants: 
The cross-sections shown on the annotated FIRM panels wcrc the cross-sections from the original 
FIS. Our restudy changed the location and length of many of the cross-scctions based on the new 
hydraulic conditions of Cave Creek. The new cross-sections havc been plotted on thc annotated 
FIRM panels in green. The new cross-sections CA through BV are now shown to extend beyond 
the floodplain extents in the annotated FIRM panels. 

Cross-section CA (25.482) has small areas of high ground near the lcft and right bank stations. 
These two small areas of high ground were included in the floodplain on the work maps and 
annotated FIRM panels for the same reasons discussed in Comment #4 for cross-section 24.343. 
When RAS reports top widths, it does not include these areas of high ground. However, the 
floodplain top width obtained in the hydraulic model from subtracting the lcft station of the 
floodplain from the right station of thc floodplain is thc same as the floodplain width shown in the 
work maps and annotated FIRM panels. 

Comment # 6: The distance along the profile baseline on the annotated FIRM between cross 
section CA (25.482) and BZ (25.428) exceeds the distance in the model and the digital file. Pleasc 
correct. 

Response by WEST Consultants: 
The cross-sections shown on the annotated FIRM panels wcrc the cross-sections fiom the original 
FIS. Our restudy changed the location and length of many of the cross-sections based on the new 
hydraulic conditions of Cave Creek. The new cross-sections have been plotted on the annotated 
FIRM panels in green. The distance between the new cross-sections CA and BZ on the annotated 
FIRM panel now agree with the hydraulic model. 

Comment # 7: There arc discrepancies between the distances measured along the profile baseline 
on the annotated map between lettered cross sections and the presumed modeled cross sections in 



a the digital file. For all cross sections, please indicate the corresponding lettered and numbered cross 
sections shown on the annotated FIRM and in the digital file; please review and correct as needed 
the distance between the following lettered cross sections: BY-BX, BX-BW, BV-BU, BU-BT, BS- 
BR, BR-BQ, BQ-BP, BM-BL, BE-BD, BC-BB and BB-BA. 

Response b y  WEST Consultants: 
The cross-sections shown on the annotated FIRM panels wcrc the cross-sections from the original 
FIS. Our restudy changed the location and length of many of the cross-sections based on the new 
hydraulic conditions of Cave Creek. The new cross-sections have been plotted on thc annotated 
FIRM panels in green. Using the new cross-sections, the discrepancies in the measured distances 
have been eliminated. 

Comment # 8: At cross section 23.040, the top width in the digital file (approximately 217 feet for 
the floodplain) is less than the modeled top width of 469.21 feet. Please correct. 

Response b y  WEST Consultants: 
The floodplain in the area of cross-section 23.040 was corrected. The measured floodplain width at 
cross-section 23.040 is now approximately 470 feet, which agrees with the value of 469.21 feet 
reported by the hydraulic model. 

Comment # 9: At cross section 24.504, the top width in the digital file (approximately 213 feet for 
the floodplain, 184 fcet for the floodway) is greater than thc modeled top width of 132.93 feet for 
the floodplain, and 109.80 for the floodway. Also, the high ground modeled is not shown in the 
digital file. Please correct. 

Response b y  WEST Consultants: 
At cross-section 24.504, there is a large scction of high ground that is classified as Zone X. The top 
widths measured on the work maps and the annotated FIRM panels should not include this area of 
high ground. The floodplain and floodway widths measured on the work maps arc 135 feet and 105 
feet, rcspectively. These values agree with the values reported by the hydraulic model. 

Comment # 10: At cross section 24.617, the top width in the digital file (approximately 154 feet 
for the floodplain) is less than the modeled top width of 251.99 feet. Please correct. 

Response b y  WEST Consultants: 
Cross-section 24.617 is a dog-legged cross-section that includes a portion of high ground that is not 
to be included in the floodplain or floodway. The measured floodplain width from the work maps is 
247 feet, which agrees with the 251.99 feet top width reported by the hydraulic modcl. 

Comment # 11: The orientation of the cross sections in the digital file is not consistent with the 
cross sections shown on the annotated FIRM. For example, cross section 24.549 is shown as a dog- 
legged cross section in the digital file; however, the lettered cross section presumed to reprcsent this 
cross section of the annotated firm is straight. Please correct the annotated FIRM or digital file as 
appropriate. 

Response b y  WEST Consultants: 
The cross-sections shown on the annotated FIRM panels werc the cross-sections from the original 
FIS. Our restudy changed the location and length of many of the cross-sections based on the new 



hydraulic conditions of Cavc Creek. The new cross-sections have bccn plotted on the annotated 
FIRM panels in green. 

Comment # 12: Please provide as-built data for the channelization project between 7th Street and 
Pima FreewayIRoute 101. The effective mapping indicates flow escapes the channel, creating 
backwater areas. Additionally, there are area shallow flooding areas shown that appear to be 
removed with this analysis. 

Response by Flood Control District of Maricopa County: 
We have been unable to find any as-built plans. The re-study is based on ncw 2-foot contour 
topographic mapping. The flow of Cave Crcek no longer escapes, to causc any shallow flooding. 



Table 7-2 Floodway Data 
Flooding 
Source Base Flood Water Surface  levat ti on' 

Floodwav 

Floodway 

Flood~lain 
Mean 

Velocitv Width Increase 
Section 

Area 



7.3 Annotated Flood Insurance Rate Maps 

Copies of draft annotated Flood Insurance Rate Maps are included in the Exhibit Maps section 
following the Appendices. 

7.4 Flood Profiles 

A draft Flood Profile is included in the Exhibit Maps section following the Appendices. 



@ NATIONAL F'LOOD INSURANCE l ? R O W  
FEMA NATIONAL SERVICE PROVIDER 

a September 22,2006 

Mr. Dennis L. Richards. P.E. IN REPLY REFER TO: 
WEST Consultants, 1nc: 
960 West Elliot Road, Suite 201 
Tempe, AZ 85284 

Case No.: 06-09-B582P 
Community: City of Phoenix, AZ 
Community No.: 04005 1 

316-ACK 

Dear Mr. Richards: 

'l'his responds to your request dated March 17,2006. that thc Department of Hotncland Security's Fcdcral 
Emergency Managemcnt Agency (FEMA) Issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa 
County and Incorporated Areas. Pcnincnt inforntation about thc request is listed bclow. 

Identifier: Cave Creek Floodplain Delmeation Study 

Flooding Source: 

FIRM Panel(s) Affected: 

Cave Creek 

04013C0120 H, 1215 K, 1220 J 

We have completed an inventory of the items you submitted. Our review of the submitted data indicates we have the 
minimum data required to perform a detaled technical revlew of your request. If additional data are requued or if 
delays are encountered, we will inform you within 60 days of the date of this letter. 

As you may know, FEMA has implemented a procedufe to recover costs associated with reviewing and processing 
requests for modifications to published flood information and maps. However, because your request is based on 
flood hazard information meant to improve uapn e a t  sho\?mon the flood map or within the flood study and does not 
partially or wholly incorporate manrnade mo ~ficatlons w i t h  the Special Flood Hazard Area, no fees w~ll be 
assessed for our review. 

Please dircct questions concerning your request to us at the address shown at the bottom of this page. For a identification purposes, please include thc case number referenced above on all corrcspondcncc. - If yon have general questions about your request, FEMA policy, or the National Flood Insurance Program, please call 
the FEMA Map Assistance Center, toll,free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions 
concerning your request, lease call the Revisions Coordinator for your State, Mr. Mounir Boudjemaa, MS, 
who may be reached at (A3) 960-8800, ext. 3012. 

Sincerely, 

Sheila M. Norlin, CFM 
National LOMC Manager 
Michael Baker Jr., Inc. 

cc: Hasan Mushtaq, Ph. D., P.E., CFM 
Floodplain Manager 
City of Phoenix 

Mr. Michael Duncan, P.E., CFM 
Project Mana er 
Flood ~ontrof~is t r ic t  of Maricopa County 

Mr. Brian Cosson, CFM 
NEIP Coordinator 
Arizona Department of Water Resources 

3aDI ElsenhowerAvenue, Alexandria, VA 22304M25 PH:f-877-FEMA MAP FX: 703.980.9125 

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the 
National Service Provider for the National Flood Insurance Program 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA NATIONAL SERVICE PROVIDER a 

December 4,2006 

Mr. Dennis L. Richards, P.E. 
WEST Consultants, Inc. 
960 West Elliot Road, Suite 201 
Tempe, AZ 85284 

IN REPLY REFER TO: 
Case No.: 06-09B582P 
Community: City of Phoenix, AZ 
Community No.: 040051 

Dear Mr. Richards: 

This is in regard to your request dated March 17,2006, that the Department of Homeland Security's 
Federal Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map 
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is 
listed below. 

Identifier: Cave Creek Floodplain Delineation Study 

Flooding Source: Cave Creek 

FIRM Panel(s) Affected: 04013C1210 H, 1215 K, 1220 J 

The data required to complete our review, which must be submitted within 90 days of the date of this 
letter, are listed on the enclosed summary. 

If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and will be subject to all 
submittaVpayment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which 
was published in the Federal Register, is enclosed for your information. 

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite 
period of time. Therefore, we are unable to grant extensions for the submission of required datalfee for 
revision requests. If a requester is informed by letter that additional data are required to complete our 
review of a request, the datalfee must be submitted within 90 days of the date of the letter. Any fees 
already paid will be forfeited for any request for which the requested data are not received within 90 days. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program 
(NFIP), please call the FEMAMap Assistance Center, toll heee, at 1-877-FEMA MAP (1-877-336-2627). 

36M EioenhowerAvenue. Alemndria, VA 223WM25 PH:T-877qEMA MAP FA': 703.960.9T25 

The Mapplng on Demand Team, under contract with the Federal Emergency Management Agency, is the 
National Service Provider for the National Flood Insurance Program 



If you have specific questions concerning your request, please call the Revisions Coordinator for your 
State, Mounir Boudjemaa, M.S., who may be reached at (703) 960-8800, ext. 3012. 

Sincerely, 

Sheila M. Norlin, CFM- 
National LOMC Manager 
Michael Baker Jr., Inc. 

Enclosures 

cc: Hasan Mushtaq, Ph. D., P.E., CFM 
Floodplain Manager 
City of Phoenix 

Mr. Michael Duncan, P.E., CFM 
Project Manager 
Flood Control District of Maricopa County 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Office of Dam Safety and Flood Mitigation 
Arizona Department of Water Resources 



@ NATIONAL FLOOD INSURANCE PROGRAM 
FEMA NATIONAL SERVICE PROVIDER 

%NO s+ 

Summary of Additional Data Required to Support a 
Letter of Map Revision 

Case No.: 06-09-B582P 

Community: City of Phoenix, AZ 

Requester: Mr. Dennis L. Richards, P.E. 

Community No.: 040051 

The issues listed below must be addressed before we can continue the review of your request. 

1. Our detailed review revealed that the submitted revised conditions hydraulic analysis only contains 
models for the flood having a 1-percent chance of being equaled or exceeded in any given year (base 
flood) and a floodwav model. FEMA reauires that all hvdraulic analyses shall be performed for all 
floodfrequencies a$ the floodway in the eff&ive ~ l o o d  Insurance study @IS) report. The 
effective study along Cave Creek includesan analysis for the floods having a 10-percent and a 
2-percent chance ofbeing equaled or exceeded in given year, in addition to the base flood and 
floodway. Please submit a diskette containing the digital input and output files for the floods having a 
I-, 2-, and 10-percent chance of being equaled or exceeded in any given year. 

2. Our detailed review revealed that we have not received certified "as-built" plans for the channel 
located between Seventh Street and Pima Freewaymoute 101. Please provide certified "as-built" plans 
for this manmade structure. - 

Please send the required data directly to us at the address shown at the bottom of the page. For 
identification purposes, please include the case number referenced above on all correspondence. 

3601 ElsenhowerAwnve.Al~~andrta. VA 223048126 PH:1-877-FEMA MAP 0(: 703.060.0126 

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the 
National Service Provider for the National Flood Insurance Program 



Dear Peter Reinhardt, 

In response to your letter (below), I am sending this notc. 

Summaly of Additional Uata Llcquired to Support a 
Letter of Map Revisiou 

Case No.: 0649-B582P RqluriW: Mr. Dennis L. Richords, P.E. 

Community: City of I'hocoix, AZ Community No.: 04UU51 

The issues listed below must be addmsod hefore wc can corltinue the review of your ques t .  

1. Our dotailed review revenled that the submitted revised conditions hydraulic analysis mly wntnins 
models for the flmd having u I-percent chanoc of h i n ~  cqualed or cxcecdcd in any ~ v c n  ycirr (base 
Iiood) and a l l d r a y  I I I ~ ~ I .  FEMA requires 11w1 ull  ]ly&uulrluls wlysxs slvd be &funll& fi;all 
flwd h e u u e n c i c ~ ~ d  tho Udway  ~ublished In me effective Flood lnrumniz SNdy IFIS) m n .  The . .  . . 
cffcctivo &rdy along Cave Crcck inEludesan analysis for the !loads having a 10-percent and a 
2oereeut chance of beinu eauald or excgded in auv eiveu vcar. in dditiou to the base flood and 
fl&dway. P l e w  submit'n diskette containing the dk&l input and output files for the flwds having u 
I; 2-, and 10-pcrccnt chance ofbcing equaled or exceeded in any given year. 

2. Our detailed review revenled that we have not received certified "us-built*' plms for the channel 
located betwca Seventh Stnet and P i a  I'recwayIRoute 101. Please provide certilied "'as-built" piarbs 
t i  Lhir s~a~unarle structure. 

Please scnd the required data dircctly to us at the address shown at the bottom of the page. Fur 
ida~tificdtiun pulpwes, please iuclucle the case number referneed above on all compondence. 

And here again is our response from our responses of 9-19-06 for issue No. 1 (above): 

Response by Flood Control District of Maricopa County: 
We do not have 10-year or 50-year analyses in our studies. The Flood Control District of Maricopa County 
stopped scoping 10-year, 50-year, and 500-year discharges in its Floodplain Delineation Studies in 1989. 
Since that time, the District has sponsored 120 Floodplain Delineation Studies that have produced only the 
100-year discharges. These Studies have all been reviewed and processcd by FEMA and its Map 
Contractors. 

Even if we had 10-year and 50-year profilcs, the bridges would not cause any rises in the profiles, since the 
bridges of Loop 101 do not constrict the floodplain. Thc width of the floodplain is approximately the same 
upstream of the bridges, at the bridges, and downshcam of the bridges; and the span of the bridges is 35 feet 
longer than the floodplain width. 

Regarding the National Flood Insurance Program, the 10-year profile was used in computing the Flood 
Hazard Factor that was used to determine the old A1 through A30 flood zone designations, which have not 
been used since 1985, when the FEMA 37 Guidelines and Specifications for Study Contractors was revised 
in September 1985. My understanding of the use of 50-year discharges is that it was included in studies as a 
possible convenience for transportation-drainage designers. Additionally, the key simple fact is that the 10- 
year and 50-year profiles have no uses or implications in the regulation of development in floodplains. 
-----------.----------------------------------------------------------.-------------------------------- 

IN ADDITION, NOTE THAT: 
Cave Creek does not have 10-year and 50-year profiles in the Flood Insurance Study (FIS) at these locations: 
0.0 to 9.6 miles (Reference FIS Vol. 5, plates 44P to 67P) 
20.84 to 22.09 
29.5 to 43.3 (Reference FIS Vol. 15, plates 1012P to 1023P) 



also 

New River does not have 10-year and 50-year profiles in the FIS at thesc locations: 
0.0 to 1.4 miles (Reference FIS Vol. 7, plates 238P to 260P) 
20.1 to 38.8 

also 

Skunk Creek does not have 10-ycar and 50-year profiles in the FIS at these locations: 
Mile 0 to 3 1,800 ft. from confluence (Refercnce FIS Val. 7, plates 305P to 326P) 
45,500 to 48,000 
64,000 to 68,000 

These 3 major watercourses have a total of 52 river-miles without any 10-year or 50-year profiles. 

The hydrology for this Cave Creek LOMR is from our 1990 Arizona-Canal-Diversion-Canal Arca Drainage 
Master Study, which cost hundreds and hundreds of thousands of dollars back then, and included new 
hydrology using up-to-date methods, for about 100 square milcs of watershed. The few discharges extracted 
from the study for this Cave Creek LOMR are miniscule compared to the entire study and its watershed. We 
wisely did not scope the ACDC ADMS to obtain flood frequencies that are not for anything in the National 
Flood Insurance Program. 

I repeat; we have not done 10-year or 50-year in our 120-some floodplain studies that we have done since 
1989. Your may speak to Craig Kennedy or Pernille Buch-Pedersen about the floodplain study and LOMR 
history of Maricopa. 

THE BOTTOM LINE IS THAT WE DO NOT HAVE THE 10-YR AND 50- 
YR DISCHARGES FOR THIS SEGMENT OF CAVE CREEK, AND WE 
DO NOT HAVE THE MONEY BUGETED TO OBTAIN THE 
DISCHARGES (WHICH WOULD NOT USED BY ANY F.I.R.M. AND 
F.I.S. USER). 

Mike Duncan, PE, CFM 
Flood Delineation Group 
Flood Control District of Maricopa County 
phone 602-506-4732 
mwd@mail.maricopa.gov 



Federal Emergency Management Agency 
Washmgton, D C 20472 

DEC 1 1 2007 

CERTIFIED MAIL IN REPLY REFER TO: 

RETURN RECEIPT REQUESTED Case No.: 06-09-B582P 
Communitv Name: Citv of Phoenix. AZ 

The Honorable Phil Gordon Community No.: 040051 
Mayor, City of Phoenix Effective Date of 
200 West Washington Street, 11 th Floor This Revision: APR 0 3 2008 
Phoenix, AZ 85003-161 1 

Dear Mayor Gordon: 

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by 
this Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this 
LOMR for floodplain management purposes and for all flood insurance policies and renewals issued in your 
community. 

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of 
Enclosures below to determine which documents are included. Other attachments specific to this request 
may be included as referenced in the Determination Document. If you have any questions regarding 
floodplain management regulations for your community or the National Flood Insurance Program (NFIP) in 
general, please contact the Consultation Coordination Officer for your community. If you have any 
telrhnical questions regarding this LOMR, please contact the Director, Mitigation Division of the 
~ebartment of Homeland Security's Federal Emergency Management Agency (FEMA) in Oakland, 
California, at (510) 627-7175, or the FEMA Map Assistance Center toll free at 1-877-336-2627 
(1-877-FEMA MAP). Additional information about the N F P  is available on our website at 
http:/lwww.fema.govlnfip. 

Sincerely, 

Max H. Yuan, P.E., Project En&' meer 
Engineering Management Branch 
Mitigation Directorate 

List of Enclosures: 
Letter of Map Revision Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc: (See attached list.) 

For: William R. Blanton Jr., CFM, Chief 
Engineering Management Branch 
Mitigation Directorate 



Courtesy Copies List - City of Phoenix 

Hasan Mushtaq, Ph.D., P.E., CFM 
Floodplain Manager 
City of Phoenix 

Mr. Michael Duncan, P.E., CFM 
Project Manager 
Flood Control District of Maricopa County 

Mr. Ted Collins, CFM 
Principal Floodplain Administrator 
Flood Control District of Maricopa County 

Mr. Timothy S .  Phillips, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Kevin LaVallee 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Office of Dam Safety and Flood Mitigation 
Arizona Department of Water Resources 

Mr. Dennis I,. Richards, P.E 
WEST Consultants. Inc. 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION 

.Flood lnsurance Rate Map; '̂  FBFM - Flood Boundary and Fioodway Map: '** FHBM - Flood Hazard Boundary Map 

FLOODING SOURCE(S) B REVISED REACH(ES) 

Cave Creek - from approximately 1.050 feet downstream of the South Frontage Road of Loop 101 to approximately 40 feet upstream of Hayden-Rhodes Aqueduct 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 
Cave Creek Zone AE Zone AE YES YES 

Floodway Fioodway YES YES 
Zone A0  Zone AE NONE YES 
BFEs* BFEs YES YES 

' BFEs - Base Flood Elevations 

DETERMINATION - 
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report andlor National Flood Insurance Program (NFIP) map is 
warranted. This document revises the effective NFiP map, as indicated in the attached documentation. -Piease use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for ail flood insurance policies and renewals in your community. 

This determination Is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. if you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336.2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue. Alexandria. VA 22304. Additional information aboul the NFiP is available on our website at http:llwww.fema.govlnfip. 

A?- A? c+&-- 

Max H. Yuan. P.E., Project Engineer 
Engineering Management Branch 
Miligation Directorate 112553 10.3.1.0609B582 102-I-A-C 

PROJECT DESCRIPTION 

NO PROJECT 

COMMUNITY 

BASIS OF REQUEST 

FLOODWAY 
HYDRAULIC ANALYSIS 
HYDROLOGIC ANALYSIS 
NEW TOPOGRAPHIC DATA 

City of Phoenix 
Maricopa County 

Arizona 

COMMUNITY NO.: 040051 

Cave Creek Floodplain Delineation Study APPROXIMATE LATITUDE 8 LONGITUDE: 33.674, -112.070 
SOURCE: Precision Mapping Streets DATUM: NAD 83 

ANNOTATED STUDY ENCLOSURES 

DATE OF EFFECTiVE FLOOD INSURANCE STUDY: September 30.2005 
PROFILE(S): 60P THROUGH 64P 
FLOODWAY DATA TABLE: 5 
SUMMARY OF DISCHARGES TABLE: 3 

ANNOTATEDMAPPINGENCLOSURES 

TYPE: FIRM* NO.: 04013C1210 H DATE: September 30.2005 
NPE: FIRM NO.: 04013C1215 K DATE: September 30.2005 
NPE: FIRM NO.: 04013C1220 J DATE: September 30.2005 

sures reflect changes to flooding sources affected by this revision. 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONSICOMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XI11 of the Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as  amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria. These criteria, including adoption ofthe FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP p&icipation and do not supersede more stringent StatelCommonwealth or local requirements to which 
the regulations apply. 

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
conimunity action, as specified in Paragraph 60.3(d) of the NFIP regulations. 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-canying capacity within the altered or relocated 
portion of any watercourse is maintained. This provision is incorporated into your community's existing floodplain management 

inances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 
ges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description 

and schedule of maintenance activities necessary to ensure this requirement. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance discharges computed in the submitted hydrologic model. Future 
development of projects upstream could cause increased discharges, which could cause increased flood hazards. A comprehensive 
restudy of your community's flood hazards would consider the cumulative effects of development on discharges and could, therefore, 
indicate that greater flood hazards exist in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
StatelCommonwealth law have been obtained. StatelCommonwealth or community officials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your 
StatelCommonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. if you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue, Alexandria. VA 22304. Additional lnfonnation about the NFIP is available on our website at http:liwww.fema.govlnfip. 

/zz- " "?----- 
Max H. Yuan, P.E.. Project Engineer 
Engineering Management Branch 
Mitigation Directorate 112553 10.3.1.06098582 102-I-A-C 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
11 l l Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

STATUS O F  THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 
LOMR at this time. When changes to the previously cited FIRM panel@) and PIS report warrant physical revision and republication in 
the future, we will incorporate the modifications made by this LOMR at that time. 

This determination Is based on the flood data presently available. The enclosed dowments provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by lener addressed to the 
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at hHp:llwww.fema.gov/nfip. 

8 Ljrru- 

Max H. Yuan, P.E.. Project Engineer 
Engineering Management Branch 
Mitigation Directorate 112553 10.3.1.0609B582 102-I-A-C 



Washington, D.C. 20472 

FLOODING SOURCE LOCATION OF REFERENCED ELEVATION 

Within 90 days of the second publication in t l~e  local newspaper, a citizen may request that we reconsider this determination. Any request 
for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only aRer the 90-day appeal 
period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the revised 
BFEs presented in this LOMR may be changed. 

otice of changes will be published in the Federal Register. A short notice also will be published in your local newspaper on or about 
dates listed below. Please refer to FEMA's website at https:l/www.floodmaps.fema.govlfhmlScriptsfemain.asp for a more detailed 
cription of proposed BFE changes, which will be posted within a week of the date of this letter. 

LOCAL NEWSPAPER Name: Arizona Business Cazecce 
Dates: 1212712007 0 1/03/2008 

A- " C,&" - 
Max H. Yuan. P.E.. Project Engineer 
Engineering Management Branch 
Mitigation Directorate 112553 10.3.1.0609B582 102-I-A-C 
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DEPARTMENT OF HOMELAND SECURITY 

0 FEDERAL EMERGENCY MANAGEMENT AGENCY 

Proposed Base Flood Elevation Determination for the C i t ~ o ~ ~ h o e n i x ; $ ~ r i c . ~ ~ &  . , , $ :  , . . ..,.., ;.ia,. ,, ! , . , . . . ,A ,  .,.: . 
~ ~ ~ t y , ~ ~ ~ i z , o ~ a ~ ~ d : ~ a s e ~ 0 6 9 9 - 0 5 8 2 ~ .  The Department of 1-Iomeland Security's 
Federal Emergency Management Agency solicits technical information or comments on 
the proposed ~ase-(l-perc~nt-annuai-ch&ce) Flood Elevations (BFEs) shown in the 
Flood Insurance Study (FIS) and/or on the Flood Insurance Rate Map (FIRM) for your 
community. These proposed BFEs are the basis for the floodplain management measures 
that your community is required to either adopt or show evidence of having in effect in 
order to qualify or remain qualified for participation in the National Flood Insurance 
Program (NFIP). For a detailed listing of the proposed BFEs and information on the 
statutory period provided for appeals, please visit FEMA's website at 
https://www.floodmaps.fema.govlfhm/Scripts/bfe main.asp, or call the FEMA Map 
Assistance Center toll free at 1-877-FEMA MAP. 



FEMA: Base good Elevation Notices on the Web 

Home oView Notices OAdd Notice 0 EdiffDeiete Notices Administration Logout 

Download RTF Table 
DEPARTMENT OF HOMELAND SECURITY 

Federal Emergency Management Agency 

Changes to Base Flood Elevations Determinations 

AGENCY: Federal Emergency Management Agency (FEMA), Emergency Preparedness and Response Directorate, Department of Homeland Security. 

SUMMARY: On September 30,2005 the Department of Homeland Security's Federal Emergency Management Agency identified Special Flood Hazard 
Areas (SFHAs) in the CITY OF PHOENIX, MAR1C.Q.P.A COU~NT.Y,..ARIZQl\EA,,.thr~..ugb;issuance of a Flood Insurance RateMap (FIRM). The Mitigation 
Division has determined that modification ofahe elevatioy oof the flood h$&g * t chance ofbeing equaled or exceeded in any given year (base 
flood) for certain locations in this community'is appropriate. - - - - - I - - :  

DATES: Upon the second publication of notice of these changes in a newspaper of local circulation in your community, any persan has 90 days in which 
he or she can request, through the Chief Executive Officer of the community, that the Mitigation Division reconsider the determination. Any request for 
reconsideration must be based on knowledge of changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Division's determination to modify the BFEs may itsew be changed. 

ADDRESSES: Any person having knowledge or wishing to comment on these changes should immediately notify: 

City of Phoenix 
The Honorable Phil Gordon 
Mayor, City of Phoenix 
200 West Washington Street I I th Floor 
Phoenix. AZ 85003-161 1 

FOR FURTHER INFORMATION CONTACT: William R. Blanton, Jr., CFM, Chief, Engineering Management Branch, Mitigation Directorate, Federal 
Emergency Management Agency, 500 C Street SW, Washington, DC 20472, (202) 646-2903. 

SUPPLEMENTARY INFORMATION: A hydraulic analysis was performed to incorporate channelization and updated topographic information along 
Cave Creek and has resulted in a revised delineation of the regulatory floodway, an increase in SFHA width, a decrease in SFHA width, increased BFEs 
and decreased BFEs for Cave Creek. The table below indicates existing and modifled BFEs for selected,locations along the affected lengths of the 

'flooding source(s) cited above. 



FEMA: Base Flood Elevation Notices on the Web a 
Source of 
Flooding Location 

a 
* Elevation in feet (NGVD)' 
+ Elevation in feet (NAVD)~ 

#Depth in feet above ground 

Laff Long Existing Modified Affected 
Coordinates BFE BFE Communities 

Cave Creek City of Phoenix 

Approximately 450 feet downstream of South 33" 39' 57.81" 1-112" 4' 
Frontage Road of Loop 101 14.74" * 1424 * I423 

Approximately 140 feet downstream of Hayden- 33" 41' 35.41" 1-122" 3' 
Rhodes Aqueduct 2.94" * 1508 *I507 

'~ational Geodetic Vertical Datum, rounded to nearest whole foot 
2 ~ o r t h  American Vertical Datum, rounded to nearest whole foot 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public Law 93-234) and are in accordance with the 
National Flood Insurance Act of 1968, as amended (Title Xlll of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001- 
4128, and 44 CFR Part 65. 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for floodplain management. To participate in the National 
Flood lnsurance Program (NFIP), the community must use the modified BFEs to administer the floodplain management measures of the NFIP. These 
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new buildings and their contents and for the second layer 
of insurance on existing buildings and contents. 

Last Updated: Thursday, December 13, 2007 

FEMA 500 C Street. SW Washington, D.C. 20472 Phone: (202) 566-7600 



Table 3. Summary of Discharges (Continued) 

Revised 

Drainage Peak Discharges (Cubic Feet Per Second) 
Area 

(Sauare 
Floodinc Source and Location Miles) 10-Year 50-Year 100-Year 500-Year 

Cave Creek (Continued) 

Below confluence with East 
Fork of Cave Creek 
(contributing drainage area 
below Cave Buttes Dam only 
and discharges are regulated) 22.5 3,100 8,700 11,000 25,000 

Below Loop 101 (contributing 5.0 -- 5,500 -- 1 -- 1 I 

drainage area below Cave 
Buttes Dam only and 
discharges are regulated) 
Above Loop 101 (contributing 4.97 -- 3,300 -- 1 -- 1 I 

drainage area below Cave 
Buttes Dam only and 
discharges are regulated) 
Above Dear Valley Road 4.5 -- 3,090 -- 1 -- I I 

(contributing drainage area 
below Cave Buttes Dam only 
and discharges are regulated) 
Below CAP Canal 4.11 -- 2,880 -- 1 -- 1 I 

(contributing drainage area 
below Cave Buttes Dam only 
and discharges are regulated) 
Above CAP Canal -- 4,900 -- I -- 1 -- 1 I 

(contributing drainage area 
below Cave Buttes Dam only 
and discharges are regulated) 

Above Cave Buttes Dam 142.5 -- 1 -- 
Ponding Area 

I 

I 38~20REVISfDT0 
Above confluence with Minor 137.9 -- --I 3 6 9 8 0 R E F L E C T  LOMR 
Tributary 
~t Carefree Highway 124.4 -- -- I 33,80 EFFECTWE $0 1 

Below New River Road 118.1 -- -- I 31,400 - - I  $% 1 
0'5 

Near Andora Hills Wash Drive 115.0 -- -- I 31,200 -- I I 

Below confluence with Andora 112.2 -- -- I 30,900 -- I I 

Hills Wash 
Below confluence with 91.4 -- -- I 24,700 -- 1 I 

Galloway Wash 
Below confluence with Willow 86.0 -- -- I 24,700 -- I 1 

Springs Wash 



Above confluence with Willow 80.1 -- I -- ' 23,400 
Springs Wash 

77.5 -- -- I 23,200 I 
Below Cahava Ranch Road 

At northeast comer of Section 61.64 -- -- I 20,680 1 

4 above Cottonwood 

--' Not Computed 

REVISED TO 
REFLEU LOMR 
EFFECTIVE APR 0 3 



REVISED 

DATA 

t 

FLOODING SOURCE 

CROSS -ION D I S ~  

Cave Creek 
(Cont 'd) 

AA 
AB 
AC 
AD 
AE 
AF 
AG 
AH 
A1 
AJ 
AK 
AL 
AM 
AN 
A0 
AP 

AQ 
AR 
AS 
AT 
AU 
AV 
AW 
AX 
AY 1 22.794 
AZ 1 22.880 

res move conriuence WZUI salt -vex 

FLOODWAY I BASE FLOOD 
WATW SURFACB ELEVATION 

FEDEWLEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS EFF CAVE CREEK 



FEDERAL EMERGENCY MANAGEMENT AGE 

MARICOPA COUNTY, AZ 
AND INCORPORATED ARE 

REVISED 

DATA 

\L 

FMODING 

CROSS SBCTION 

Cave Creek 
(COU~ ' d) 

BA 
BB 
BC 
BD 
BE 
BF 
BG 
BH 
BI 
BJ 
BK 
BL 
BM 
BN 
BO 
BP 

BQ 
BR 
BS 
BT 
BU 
BV 
BW 
BX 
BY 
BZ 

1-Ile9 ~bove con~lu-e 

SOURCE 

DISTANCE]- 

22.991 
23.077 
23.101 
23.192 
23.307 
23.389 
23.488 
23.567 
23.662 
23.787 
23.883 
23.963 
24.068 
24.169 
24.300 
24.427 
24.549 
24.617 
24.732 
24.828 
24.953 
25.039 
25.155 
25.210 
25.367 
25.428 

wit. salt ~ i v e r  

W I m  I P W I  

17 5 
117 
111 
5 8 
64 
62 
68 
67 
63 
112 
64 
80 
72 
152 
261 
150 
241 
62 
69 
40 
7 1 
59 
7 8 
195 
60 
63 

BASE FLOOD 
WATER SURFACE ELEVATION FLOODWAY 

SECTION RRgA 
(SP- PEET1 

624 
510 
471 
270 
405 
393 
451 
427 
394 
688 
420 
494 
498 
1,163 
1,587 
655 
829 
265 
326 
223 
441 
410 
1,042 
326 
324 
324 

-TORY - -ITY 
(E'Em PER 
SKcaWl 

5.9 
6.5 
7.0 
12.2 
8.2 
8.4 
7.3 
7.7 
8.4 
4.8 
7.9 
6.7 
6.6 
2.8 
2.1 
5.0 
3.7 
11.7 
8.8 
12.9 
6.5 
11.0 
7.0 
2.8 
8.8 
8.9 

WITBOUT ELCODWAY H I M  FLQODWAY 

1,422.7 
1,431.2 
1,431.7 
1,435.6 
1,442.7 
1,445.0 
1,447.8 
1,449.6 
1,452.1 
1,455.5 
1,457.9 
1,459.7 
1,461.9 
1,462.9 
1,463.5 
1,464.4 
1,468.4 
1,471.7 
1,479.1 
1,482.9 
1,487.1 
1,489.8 
1,493.5 
1,494.9 
1,500.1 
1,501.3 

MCREASB 

0.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.3 
0.8 
0.3 
0.2 
0.6 
0.3 
0.8 
0.9 
0.0 
0.5 

FEm 

1,422.7 
1,431.2 
1,431.7 
1,435.6 
1,442.7 
1,445.0 
1,447.8 
1,449.6 
1,452.1 
1,455.5 
1,457.9 
1,459.7 
1,461.9 
1,462.9 
1,463.5 
1,464.4 
1,468.4 
1,471.7 
1,479.1 
1,482.9 
1,487.1 
1,489.8 
1,493.5 
1,494.9 
1,500.1 
1,501.3 

mGvD) 

1,423.4 
1,431.2 
1,431.7 
1,435.6 
1,442.7 
1,445.0 
1,447.8 
1,449.6 
1.452.1 
1,455.5 
1,457.9 
1,459.7 
1,461.9 
1,462.9 
1,463.6 
1,464.6 
1,468.7 
1,472.5 
1,479.4 
1,483.1 
1,487.7 
1,490.1 
1,494.3 
1,495.8 
1,500.1 
1.501.8 



FEDERALEMERGENCYMANAGEMENTAGENC 

MARICOPA COUNTY, AZ 
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CORPSCON.OUT 
;SOFTWARE: corpscon f o r  windows 5.11.08 
;COMPANY: Hersey   and surveying 
;PROIECT: 2004 C024 
;Horizontal  Datum: s t a t e  plane,  NAD83 
: ~ o r i z o n t a l  zone: Arizona Central  - 0202 
i ~ o r i z o n t a l  units:  ~ n t e r n a t i o n a l  Feet 
: v e r t i c a l  Datum: NGVD29 
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C.3 Survey Field Notes for Hydraulic Modeling 
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D.l Precipitation Data 

Not Applicable /Not Included 







D.4 Reservoir Routing Data 

Not Applicable /Not Included 
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TABLE 3 
EXISTING PEAK DISCHARGES 

IN CAVE CREEK (CFS) 

TABLE 4 
EXISTING PEAK DISCHARGES 

IN EAST FORK CAVE CREEK (CFS) 

Below Confluence with 
East Fork Cave Creek 

Above Confluence with 
Moon Valley Wash 

Below Confluence with 
Moon Valley Wash 

Confluence of ACDC 

TABLE 5 
EXlSTlNG PEAK DISCHARGES 
IN MOON VALLEY WASH (CFS) 

HC263U 

HC263D 

HC266 

: .. . . ..,... ~, . . . .. .~ .. 
... 'l,jyYkai:2:$-!; :, ....... .. 
, ; ~ , ~ , , ~ , q . j , ~ ~ : . ~ ~ : ; ,  

-:~&~k:;~&s:)' ';;. 

12.80 

1,730 

1,932 

1,945 

Location 

Above Confluence with 
Cave Creek 

... .. :. ...... :.. ..:. 7 

. lOOfYear 2 4 -  
: H ~ ~ & ' { ~ ~ T ~  
. , .-p&(~~~:+.. , ;  . 

12.67 

HEC- 
I.D. 

HC245 

10-Year 2-Y ear 

1,981 

2,224 

2,201 

. ... 
< 100-Year .: 

6 Hr. 

2,910 

6 Hr. 

1,192 

. , . 

Location 

Above Confluence with 
Cave Creek 

6 Hr. , 

6,702 

.. 

2 4  Hr. 

3,400 

24 Hr.' 

1,404 

HEC- 

HC215 

: 
10-Year 2-Year 

4,327 

5,009 

4,990 

. . . .,. 

24Hr.: 

8,136 

.. . . 

1 0 0 - ~ e L  : 

6 Hr.;  

1,266 

. 

6 Hr. 

374 

6 H r .  . 

3,321 

24 Hr. 

1,629 

24 Hr. 

547 

. 4,956 

5,750 

5,714 

- : 

2.4 . .,. Hr,: 

4,065 

9,908 

12,164 

12,197 

11,646 

14,239 

14,032 

13.27 

13.07 

13.27 



HEC-1 INPUT 

I D  ACQC AREA DRAINAGE MASTER STUDY 
I D  FILENAME: CCU324.DAT KHE. JOE NO. 0146 
ID CAVE CREEK UATERSHEO 
I 0  100-!EAR 24-HWR DURATION STORM 
I D  SCS TYPE-11 DISTRIBUTION W S  USED . 
t HEC-1 RUN FOR CAVE CREEK WATERSHED 

S u b n i t t e d  August 26, 1992 ' . . . t 

Revised October 2, 1992 * 
REVISED NOVEMEER 30, 1992 • 

* - Revised Kn Values 
t . 
"DIAGRAM 
I T  4 lOOCT92 1200 800 
10  5 
* . . . . a t *  

* 
* llOMl VALLEV WASH 
t SUB-BASINS 200 - 215 * . 
* . * * * * . *  

2005 
RUNOFF GENERATED ON SUB-BASIN 200 
THE FOLLWING PARAHETERS WERE PROVIDED FOR THlS BASIN 
L= 1.12 mi.  Lca= 0.58 mi .  s= 148 ft/mi. K ~ F  .Om LAG- 33.11 min, 
PHOENIX VALLEY S-GRAPH UAS USE0 FOR THlS BASIN 
.580 

3 0  
RAINFALL DEPTH OF 4.10 UAS SPACIALLY REDUCED AS SHOWN BY THE P8 RECORD 
AN AREAL REDUCTION COEFFICIENT OF .89 WAS USED 
3.65 
THE FOLLWlNG PC RECORD USED A 24-HR SCS TYPE I 1  RAINFALL 
.ODD .005 .011 .016 0 2  .028 .035 '041 .OM 
.063 . 0 7 1  .OED .089 .D9B . I09 .I20 . l 33  . I47  
.1.81 .204 .235 .283 .663 .735 .772 .799 .820 
.854 .a68 .880 ,891 .PO2 .912 .921 .929 .937 
.952 .959 .965 .972 .978 .984 .989 .995 1 .OOO 

KK RM2OOA 
KW MUSKINGUH-CVNGE RWTE IN CHANNEL FRW SUB-BASIN 200 THRWGH 202 
KM 1) N a t u r a l  Channel 
KM 2) Reach Length = 2320 f t .  
RD 
RC .045 -035 .045 2320 .0084 
RX 42 44  144 150 165 171 271 273 
RY 6 5 3 0 0 3 5 6 

PAGE 1 

..lo 



HEC-1 INWT PAGE 28 

LINE 

YK R211 
WI RETRIEVE HYDROGRAPH OF DIVERTED FLMI THRWGH ,a" PIPE FRCU SUB-BASIN 211 
DR 2450 

KK RH211B 
WI WSKINGUM-CUNGE RWTE DIVERTED FLW THRWGH SUB-BASIN 245 
Kn 1) Reach Length = 3720 f t .  
RO 
RC .045 .035 8 4 5  3720 .0060 
RX 0 1 5 25 85 105 109 110 
RV 21 20 20 10 10 20 20 21 

2455 
RUNOFF GEWERATED ON SUB-BASIN 245 
THE rOLLOVlNC PARAMETERS UERE PROVIDED FM( THIS BASIN 
I.= 1.46 mi. Lea.  0.65 mi. S =  29 f t l m i .  Kn= .076 LAC= 56.58 min. 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
.SO6 
.201 .286 3.82 .382 35.24 
30. 30. 36. 81. 111. 138. , 155. 171. 188. 211. 

234. 277. 345. 393. 335. 290. 259. '237. 210. 187. 
167: 148. 9 .  99. n.. n. 5 1 .  49. 37. 30. 
30. 22. 9. 9. 9. 9. 9. 9 -  9. 9. 
9. 9. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

DT24S 
THRW AWAY 10-YR 2.HR qETENTlON VOLUME: 1) 0.7 AC-fT FRCU SUB-BAS111 245 

(Hydrograph iden t i f i ed  as 0K245) 
2) Balance of r ~ o f f  continues On. 

(Hydrograph iden t i f i ed  as 07245) 
OR245 0.7 

0 10000 
0 10000 

HC245 
COHBlNE HYDROGRAPH FROn SUB-BASIN 245 VlTH RWTED FLMIS FROM 211 b 244. 
ALSO, TOTAL FLOU INTO CAVE CREEK FROM EAST FORK OF CAVE CREEK 

3 
A=EAST FORK CAVE CREEK B=HC245 C=RW F=CAVE CREEK 
. . * . * t * t t  

" 
BREAK SEQUENCE - JUMP 10 SUB-BASIN 250 * 

CAVE CREEK * 
SUB-BASINS 250 - 266 

. * . * * * * . *  
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L INE  

250s 
RUNOFF GENERATED ON SUB-BASIN 250 
THE FOLLOUING PARAMETERS WERE PROVIDED FOR THlS BASIN 
L= 3.58 mi .  Lea= 1.44 m i .  S= 43 f t l m i .  Kn= .O4O LAG= 52.57 min .  
PHOENIX VALLEY S-GRAPH MAS USE0 FOR THIS BASlN 

2.396 
420 

.347 .349 3.61 .315 6.49 
153. 153. 153. 501. 620. 733. 838. 919. 1029. 1169. 

1355. 1707. 2001. 1702. 1459. 1301. 1173. 1028. 915. 797. 
717. 554. 410. 271. 262. 252. 189. 153. 153. 88. 
47. 47. 47. 47. 47. 47. 47. 47. 47. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

2515 
RUNOFF GENERATED M( SUB-BASIN '251 
THE FOLLOUING PARAMETERS UERE PROVIDED FOR THlS BASIN 
L= 3.89 mi .  Lca: 1.52 mi .  S= 48 ftlni. Kn= .040 LAG= 54.23 min .  
P H M l l l X  VALLEY S-GRAPH UAS USED FOR THlS BASIN 

1.719 
0 

.345 .348 4.08 .419 1.39 
107. 107. 107. 322. 415. 505. 568. 624. 694. 786,. 
883. 1116. 1341. 1279. 1081. 952. 861. 769. 677. 604. 
533. 461. 353. 252. 189. 179.' 175. 120. 167. 107. 
56. 33. 33. 33. 33. 33. 33. 33. 33. 33. 
0 , 0. 0. 0. 0. 0. 0. D. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. a. 0. 

KK HC250 
K CWBINE HYDROERAPHS FRMl SUB-BASINS 250 & 251. ALSO, TOTAL FLOU I N  
KW W E  CREEK UPSTREAM OF THE C.A.P. 
HC 2 

KK RM250 
Kn WPINGUH-CUNGE RWTE FROH SUB-BASIN 250 THRWGH 252 
Kn 1) Reach L e n g t h  = 6960 ft. 
RO 6960 .0057 .045 TRAP 20 3 

KK 2525 
Kn RUNOFF GENERATED ON SUB-BASIN 252 
KW THE FOLLOUING PARAMEfERS UERE PROVIDED FOR THlS BASIN 
KH L= 2.02 mi .  Lsa= 0.86 mi. S= 62 f t l m i .  Kn= .082 LAG* 66.49 min. 
KW PHOENIX VALLEY S-GRAPH UAS USED FOR THlS BASIN 
BA .a58 
LG .I46 .342 4.08 .&I8 8.55 
U I  43. 43. 43. 61. 143. 167. 202. 221. 240. 261. 
U I  284. 316. 343. 399. 486. 562. 524. 454. 406. 371. 
U I  344. 311. 281. 257. 230. 209. 184. 147. 118. 77. 
U I  77. 71. 71. 53. 43. 43. 43. 18. 13. 13. 
U I  13. 13. 13. 13. 13. 13. 13. 13. 13. 0. 
U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
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KK HC252 
M CMBINE HYDROGRAPHS FROn SUB-BASIN 252 UITH ROUTED FLOVFROM 250 
HC 2 

KK RM252 
M HUSKINCUM-CUNGE ROUTE FRMI SUB-BASIN 252 THRWGH 253 
KM 1) Reach L e n g t h  = 7240 ft. 
RD 

RC .045 .040 .045 7240 .0054 
RX 60 70 75 100 125 155 160 170 
RY 16 14 14 6 6 14 14 16 

KK 253s 
M RUNOFF GENERATED ON SUB-BASIN 253 
M THE FOL.LOUlNG PARAMETERS E R E  PROVIDE0 FMI TH lS  BASIN 
M L= 2.64 mi .  Lea= 1.30 mi .  S= 59 f t l m i .  Kn= .076 LAG= 80.58 min.  
Kt4 PHOENIX VALLEY S-GRAPH UAS USED FOR TH lS  BASIN 
BA .928 
LG .248 .349 3.92 .384 3.03 
U I  39. 39. 39. 39. 71. 127. 148. 171. 187. 
U I  218. 233. 249. 272. 293. 316. 363.437. 479. 
U I  439. 393. 360. 334. 313. 292. 268. 245. 229. . . 
U I  192. 180. 153. 125. 110. 69. 69. 67. 64. 
U I  49. 39. 39. 39. 39. 13. 12. 12. 12. 
U I  12. 12. 12. 12. 12. 12. 12. 12. 12. 
U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 
U I  0. 0. 0. 0. 0. 0. 0. 0. , 0. 

KK HC253 
KW CCUBINE HYDROGRAPHS FROM SUB-BASIU 253 UlTH ROUTED FLOV FRCU 252 
HC 2 

KK RH253 
KM WSKIUGW-CUNGE RWTE FLOV FRW SUB-BASIN 253 THROUGH 254 
K M 1) Reach L e n g t h  = 4920 ft. 
RD 
RC .045 .040 .045 4920 .0047 
RX 0 0 75 95 105 140 150 150 
RY 18 14 12 7 7 16 16 18 

254s 
RUNOFF GENERATED ON SUB-BASIN 254 
THE FOLLOUING PARAMETERS UERE PROVIDED FOR THlS BASIN 
L= 0.98 mi.  L c a i  0.55 m i .  S= 36 f t l m i .  Kn= .084 LAO- 48.41 min.  
PHOENIX VALLEY S-GRAPH UAS USED FOR THIS BASIN 
.I74 
.295 .328 4.19 .441 12.92 
12. 12. 18. 42. 52. 62. 69. 78. 89. 103. 
132. 157. 132. 113. 100. 89. 77. 68. 59. 19. 
35. 22. 21. 20. 14. 12. 12. 4. 4. 4. 
4. 4. 4. 4. 4. 4. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
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a Methodology 
To select the Manning's roughness coefficient for Cave Creek, the components of Manning's 
n were estimated as outlined in U.S. Geological Survey (USGS) Water-Supply Paper (WSP) 
2339 "Guide for Selecting Manning's Roughness Coefficients for Natural Channels and Flood 
Plains" by Arcement and Schneider (1989). Color aerial photographs, provided by the Flood 
Control District of Maricopa County, black and white orthophotos provided by Southwest 
Mapping Technologies, L.L.C., and photos taken during field reconnaissance were studied 
and used to assign Manning's n values in channel and overbank areas. In the procedure 
outlined by Arcement and Schneider (1989), the value of n for a channel may be computed 
by: 

where: n =Manning's roughness for the channel, 
nb = a base value of n for a straight uniform, smooth channel in natural materials, 
n, = a value added to correct for the effect of surface irregularities, 
n2 = a value for variations in shape and size of the channel cross section, 
n3 = a value for obstmctions, 
n4 = a value for vegetation and flow conditions, and 
rn = a correction factor for meandering of the channel. 

a 
Channel n-values 

Cross sections are typically divided into subsections at points where major roughness or 
geometric changes occur. For example, at the lower end of the study reach, the sloping banks 
of the channels are protected by riprap, which has a higher roughness coefficient than the bed 
material. Since, in most places, the bank stations for the hydraulic model were set at the top 
of the sloping banks, the channel in the hydraulic model consists of both the bed and sloping 
banks. Thus, the channel banks and the channel bed were separated into subsections and a 
Manning's roughness coefficient was determined for each of these subsections. Next, an 
overall n-value was determined by compositing the n-values from the various subsections. 
Chow (1959) presents three methods that can be used for compositing roughness coefficients: 
1) equal velocity, 2) equal force, and 3) equal conveyance. HEC-RAS uses the equal velocity 
method to determine composite n-values. However, this method can lead to unrealistically 
high composite n-values particularly if one of the n-values is significantly greater than the 
rest. We chose the conveyance method to composite the n-values. In this method, the 
conveyance of the section with the composited n-value is the same as the conveyance the 
section would have if the separate n-values were retained. In this method, the composite n- 
value can be found using the following equation (Chow 1959): 



where: R =the hydraulic radius, 
P = the wetted perimeter, and 
n = the Manning's roughness coefficients. 

Note that the subscripts in Equation ( 2 ) refer to the various subsections of  the cross section 
and not to the correction factors used to determine the n-values found in Equations ( 1 ) or ( 5 
). The composite n-value depends on the depth since the hydraulic radius of  each subsection 
o f  the cross section and the total hydraulic radius appears in the formula. For simple 
channels, like the ones found in Cave Creek, Chow (1959) states that it can be assumed that 
all o f  the hydraulic radii are equal. 

Using this assumption, the composite n-value using the equal conveyance method can be 
found using the following equation: 

From the field visits, it appeared that in many sections of  Cave Creek, the bed material was 
significantly smoother or rougher than the bank material. In addition, the amount of  
vegetation in the channel bed was also typically different than the amount o f  vegetation found 
on the channel banks. Thus, in each subreach of the study reach, separate base n-values (nb) 
and vegetation n-values (nj) were found for the bed and the channel banks. The bed and bank 
n-values were separately calculated from their components. From the hydraulic model, an 
estimate was made o f  the wetted perimeter in contact with the bed material and with the 
channel banks in a typical cross-section of each reach. Finally, the bed and bank n-values 
were composited using equation (4). 

Overbank n-values 

Roughness values for the overbank flood plains were calculated independently from the 
channel n-values. The overall Manning's roughness coefficient for the overbanks can be 
determined from: 



where: n = Manning's roughness for the overbanks, 
nb = a base value of n for the overbanks' natural bare soil surface, 
n, = a correction factor for the effect of surface irregularities on the overbanks, 
nz = a value for variations in shape and size of the overbanks' cross section (assumed 
to be equal to 0.0), 
nj = a value for obstructions in the overbanks, 
n4 = a value for vegetation in the overbanks, and 
m = a correction factor for sinuosity of the overbanks (assumed to be equal to 1). 

Details for selecting the various components of the overall Maming's roughness coefficients 
can be found in WSP 2339 (Arcement and Schneider 1989). Aerial photographs and field 
visits were used to help identify the adjustment factors found in above equations for both the 
main channel and the overbanks. The above equations were then used to calculate the overall 
Manning's roughness coefficient for the channel and the overbanks. 

Determination of the Manning's Roughness Coefficients 
From the aerial photographs and the field visits, it appears that the main Cave Creek channel 
can be divided into seven distinct subreaches for the purposes of calculating the Manning's 
roughness coefficients. These seven subreaches are shown in Figure 1. The approximate 
locations of the field photographs used to illustrate each reach are shown in Figure 1. 



Figure 1. Subreaches in the Study Area and Location of Field Photographs for each 
Subreach. 



Subreach 1 - CAP Canal Overshoot 

The first subreach is the CAP Canal overshoot. It is anticipated that the overshoot will 
completely contain the 100-year flood, so no categorization of the overbanks was made at this 
location. Field photographs of the overshoot are shown in Figure 2. A Manning n-value of 
0.015 was chosen for the concrete surface of the overshoot. 



Table 1. Determination of Manning's Roughness Coefficient for Subreach 1 

Project: Cave Creek from CAP Canal to Loop 101 Highway Floodplain 
Stream: Cave Creek 
Location: Subreach 1 



Figure 2. Field Photographs for Subreach 1 



Subreach 2 - CAP to Deer Valley Road 

Subreach 2 has its upstream limit at the CAP canal and its downstream limit at Deer Valley 
Road. The bed of this section of Cave Creek is a mixture of gravel and small cobbles. The 
channel banks are composed of firm soil with some gravel and cobbles mixed in. The bed 
material was assigned a base n-value of 0.032 while the bank material was assigned a base n- 
value of 0.027. The channel is fairly straight, trapezoidal, and uniform throughout the reach. 
Thus, nl, nz, and nj  were assumed to be zero while m was assumed to be equal to one (1). The 
bed has little vegetation and the channel banks are lined with medium-sized bushes and 
shrubs that are moderately dense. For the bed, n4 was assigned to be 0.002 while n4 was 
assumed to be 0.007 for the channel banks. The composite n-value for this subreach was 
0.034, which agrees well with the results presented in the USGS Professional Paper 1584 
(Phillips and Ingersoll 1998). USGS Professional Paper 1584 reports n-values for the main 
channel of this section of Cave Creek to be approximately 0.033 to 0.034. USGS Open-File 
Report 73-03 (Aldridge and Garrett 1973) also reports n-values for Cave Creek. The study 
section of Cave Creek reported in USGS Open-File Report 73-03 is located where Cave 
Creek crosses Carefree Highway (SR 74), which is about six (6) miles upstream from the 
CAP canal. Aldridge and Garrett (1973) report n-values for Cave Creek that range from 
0.032 to 0.040, which is slightly higher than the value reported by Phillips and Ingersoll 
(1998). Thomsen and Hjalmarson report an base n-value of 0.030, and a vegetative n-value of 
0.002 for Cave Creek below Carefree highway, for a total of 0.032. This is just slightly below 
our composite n-value of 0.034. 

Most of the right overbank of Cave Creek along Subreach 2 consists of gravel pits. These pits 
0 

are highly irregular with many hummocks and swales. Because of the mining operation, there 
are many places in the overbanks that are lower than the bed of Cave Creek itself. The degree 
of irregularity, nl, appears to be severe, and n, was chosen to be 0.015. The surface material 
of the right overbank is typically composed of a mixture of coarse gravel and small cobbles. 
The base n-value was chosen to be 0.029. The right overbank is clear of any noticeable 
obstructions, so n3 was set equal to zero. The vegetation on the right overbank consists of 
small bushes and shrubs sparsely populated throughout the overbank. Although many of the 
areas of the right overbank have bad vegetation removed due to the mining operations and 
activities, the right overbank has more vegetation than the channel bed does. The vegetative 
n-factor, n4, was chosen to be equal to 0.008. The overall n-value for the right overbank was 
found to be equal to 0.052. 

In Subreach 2, the left overbank is not as irregular as the right overbank because there is no 
gravel mine on the left overbank. However, there are still some hummocks and swales along 
the left overbank. The degree of irregularity, nl, was chosen to be 0.008. The surface 
material of the left overbank is composed of a mixture of coarse gravel and small cobbles, 
often with significant amounts of sand as well. The base n-value was chosen to be 0.029. 
The left overbank is clear of any noticeable obstructions, so n3 was set equal to zero. The 
vegetation on the left overbank consists of small bushes and shrubs sparsely populated 
throughout the overbank. Although many of the areas of the left overbank have had 
vegetation removed due to the various human activities, the left overbank has more vegetation 



than the channel bed does. The vegetative n-factor, n4, was chosen to be equal to 0.008. The 
overall n-value for the left overbank was found to be equal to 0.045. 



Table 2. Determination of Manning's Roughness Coefficient for Subreach 2 

Project: Cave Creek from CAP Canal to Loop 101 Highway Floodplain 
Stream: Cave Creek 
Location: Subreach 2 

I I I I I I I 
n = (nb + n, + n2 + nl + n4)m 1 0.045 1 0.034 1 0.034 1 0.052 

n, includinn composite channel n 1 0.045 1 0.034 1 0.052 



>eft overbank looking upstream b) Bed material 

c) Main channel looking upstream d) Right overbank looking upstream 

Figure 3. Field Photographs for Subreach 2 



Subreach 3 - Deer Valley Road to RS 24.282 

Subreach 3 has its upstream limit at Deer Valley Road and proceeds downstream for about 
1,700 feet. The bed material for this subreach is a mixture of gravel and small cobbles. There 
is more gravel in this subreach than there is in Subreach 2, upstream. The channel banks are 
composed of firm soil with some gravel and cobbles mixed in. The bed material was assigned 
a base n-value of 0.030 while the bank material was assigned a base n-value of 0.028. The 
vegetation in the main channel is composed of medium to large sized bushes and shmbs that 
have a moderate density. Thus, the n4 value for the bed assumed to be equal to 0.015. The 
vegetation on the channel banks consisted of small bushes and shrubs with a sparse density. 
The n4 value for the channel banks was set equal to 0.008. There was more pronounced 
meandering in this reach. At the upstream end of the reach, the channel is wider and then 
turns. Although some of the increased hydraulic resistance is accounted for by the longer 
channel flowpath, the n3 value (for variations in channel cross-section) was set at 0.003. The 
nl and n2 parameters were set equal to zero. There is also some minor meandering of Cave 
Creek in this subreach. However, the ratio of the channel length to the valley length is 
approximately 1.08, so the m-factor can still be assumed to equal to one (1). The overall n- 
value for this subreach was found to be 0.047. 

The right overbank is not as irregular south of Deer Valley Road as it is north of Deer Valley 
Road. However, there are still some hummocks and swales along the right overbank. The 
degree of irregularity, nl, was chosen to be 0.010. The surface material of the right overbank 
is composed of a mixture of coarse gravel and small cobbles. The base n-value was chosen to 
be 0.028. The right overbank is clear of any noticeable obstructions, so ns was set equal to 
zero. The vegetation on the right overbank consists of small bushes and shrubs sparsely 
populated throughout the overbank. The vegetative n-factor, n4, was chosen to be equal to 
0.008. The overall n-value for the right overbank was found to be equal to 0.046. 

The left overbank was divided into the low left overbank (Reach 3B) and high left overbank 
(Reach 3A). The low left overbank is found just downstream of Deer Valley road where the 
channel widens substantially. In this area, there is a region higher than the channel that is left 
of the hydraulic bank station, but not as high as the terrace above. This area looks much like 
the channel, except that it tends to have less gravel and cobbles; it also more irregular. The n- 
value for low left overbank (Reach 3B) was calculated as 0.053, and appears upstream of RS 
24.494. The high left overbank (Reach 3A), which appears downstream of RS 24.494, 
appears to have been smoothed artificially. There are only minor irregularities, the degree of 
irregularity, nl, was chosen to be 0.002. The surface material of the left overbank is 
composed of a mixture of gravel and firm soil. The base n-value was chosen to be 0.027. 
The left overbank is clear of any noticeable obstructions, so ns was set equal to zero. The 
vegetation on the left overbank is very sparse, consisting of a few small bushes and shrubs. 
The vegetative n-factor, n4, was chosen to be equal to 0.004. The overall n-value for the high 
left overbank was found to be equal to 0.033. 



Table 3. Determination of Manning's Roughness Coefficient for Subreach 3 

Project: Cave Creek from CAP Canal to Loop 101 Highway Floodplain 
Stream: Cave Creek 
Location: Subreach 3 





Subreach 4 - RS 24.282 to 300 Feet Downstream of the Ph Street 
Bridge 

Subreach 4 has its upstream limit, at approximately RS 24.282 and continues until about 300 
feet downstream from the 7Ih Street Bridge. The bed material in this reach consists of coarse 
sands and gravels. In some portions downstream of 7th Street, concrete appears to have been 
dumped into the channel, and there are more cobbles, but the vegetation is similar. The base 
n-value for the bed was chosen to be 0.027. The channel banks are composed of sand with 
some gravel and cobbles mixed in; they were assigned a base n-value of 0.027. The 
vegetation in the main channel is composed of medium to large sized bushes and shrubs that 
have a fairly heavy density. Thus, the n4 value for the bed assumed to be equal to 0.022. The 
vegetation on the channel banks consisted of smaller bushes and shrubs with a medium 
density. The n4 value for the channel banks was set equal to 0.010. The nl, n2, and n3 
parameters were set at zero. There is no meandering in this subreach, so the m-factor was set 
equal to equal to one (1). The composite n-value for the Subreach 4 channel was found to be 
equal to 0.044. 

The n-value classifications for the overbanks of this reach apply upstream of 7th Street, which 
has been classified as reach 4B. For the area downstream of 7th Street, which has been 
classified as reach 4A, the left and overbank n-values for Subreach 5 were applied. 

On the right overbank, there are some hummocks and swales. The degree of irregularity, nl, 
was chosen to be 0.010. The surface material of the right overbank is composed primarily of 
a mixture of coarse gravel and small cobbles. The base n-value was chosen to be 0.029. The 

a 
right overbank is clear of any noticeable obstructions, so n3 was set equal to zero. The 
vegetation on the right overbank consists of small bushes and shrubs sparsely populated 
throughout the overbank. The vegetative n-factor, n4, was chosen to be equal to 0.008. The 
overall n-value for the right overbank was found to be equal to 0.047. 

The left overbank appears to have been smoothed artificially. This area is much higher than 
the channel and will not be flooded in the 100-year event. There are only minor irregularities, 
the degree of irregularity, n,, was chosen to be 0.002. The surface material of the left 
overbank is composed of a mixture of gravel and firm soil. The base n-value was chosen to 
be 0.027. The left overbank is clear of any noticeable obstructions, so nj was set equal to 
zero. The vegetation on the left overbank is very sparse, consisting of a few small bushes and 
shrubs. The vegetative n-factor, nd, was chosen to be equal to 0.004. The overall n-value for 
the left overbank was found to be equal to 0.033. 



Table 4. Determination of Manning's Roughness Coefficient for Subreach 4 

Project: Cave Creek from CAP Canal to Loop 101 Highway Floodplain 
Stream: Cave Creek 
Location: Subreach 4 



, ; 
d 

a) Left overbank looking downstream b) Bed material 

c) Main channel looking downstream d) Right overbank looking upstream 

Figure 5. Field Photographs for Subreach 4 



Subreach 5 - From 300 feet downstream of 7fh Street Bridge to the - 
Upstream Limit of Riprap 

Subreach 5 starts at approximately 300 feet downstream from the 71h Street Bridge and has its 
downstream limit where the riprap portion of the channel begins. The bed material in this 
reach consists of a mixture of gravel, cobbles, and an occasional small boulder. The base n- 
value for the bed was chosen to be 0.030. The channel banks are composed of firm soil with 
some gravel and cobbles mixed in; the channel banks were assigned a base n-value of 0.027. 
The vegetation in the main channel is composed of small to medium sized bushes and shrubs 
with a fairly sparse density. Thus, the n4 value for the bed assumed to be equal to 0.002. The 
vegetation on the channel banks is composed of medium to large sized bushes and shrubs that 
have a moderate density. Thus, the n4 value for the channel banks was assumed to be equal to 
0.015. It was assumed that the nl, nz, and n3 parameters were equal to zero. There is no 
meandering in this subreach, so the m-factor was set equal to equal to one (I). The bed was 
found to have a total n-value of 0.032, while the channel banks had a total n-value of 0.042. 
The composite n-value for the Subreach 5 channel was found to be equal to 0.038. 

The overbank n-values for Reach 5 were also applied to the overbanks in Reach 4A. 

The right overbank in Subreach 5 has been drastically affected by the nearby landfill. There 
are many piles and mounds of soil, so the irregularity is severe. The degree of irregularity, nl, 
was chosen to be 0.020. The surface material of the right overbank is composed of a mixture 
of coarse gravel and small cobbles. Occasional debris and boulders caused moderate 
obstructions, and n3 was set equal to 0.010. The vegetation on the right overbank consists of 

a 
small bushes and shrubs sparsely populated throughout the overbank. The vegetative n- 
factor, n4, was chosen to be equal to 0.008. The overall n-value for the right overbank was 
found to be equal to 0.067. 

The left overbank has been smoothed due to the landfill. There are only minor irregularities, 
the degree of irregularity, nl, was chosen to be 0.002. The surface material of the left 
overbank is composed of a mixture of gravel and firm soil. The base n-value was chosen to 
be 0.027. There are a series of mobile dumpsters along the left overbank that would cause a 
significant obstruction to the flow, so n3 was set equal to 0.025. The vegetation on the left 
overbank is very sparse, consisting of a few small bushes and shrubs. The vegetative n-factor, 
nc was chosen to be equal to 0.004. The overall n-value for the left overbank was found to be 
equal to 0.058. 



Table 5. Determination of Manning's Roughness Coefficient for Subreach 5 

Project: Cave Creek from CAP Canal to Loop 101 Highway Floodplain 
Stream: Cave Creek 
Location: Subreach 5 

I I I I I I I 
n=(n, ,+nr+nl+n3+n4)m 1 0.058 1 0.032 1 0.042 1 0.067 

n, including cornposited channel 1 0.058 1 0.038 1 0.067 



b) Bed material 
( h m  7' Street Bridge) 

Figure 6. Field Photographs for Subreach 5 



Subreach 6 - Start of the Riprap to the North Face of the 101 Bridge 0 

Subreach 6 is a channelized section of Cave Creek that has riprap protecting its banks. This 
section begins about 800 feet downstream from the 7th Street Bridge and continues to the 101 
bridges. This section is very straight and uniform. The bed material is a mixture of gravel, 
cobbles, and few small boulders. The riprap on the channel banks consists of small boulders. 
There is very little vegetation in this portion of Cave Creek. Most of the vegetation consists 
of small bushes lining the lower portions of the riprap. A few small bushes are also scattered 
along the banks, typically near the toe of the banks. There is almost no vegetation in the 
channel bed itself. 

In this section, the channel banks (composed of small boulders) are significantly rougher than 
the channel bed (composed of a mixture of gravel, cobbles, and a few small boulders). The 
channel banks were assigned a base roughness, nb, of 0.040 while the channel bed was 
assigned a base roughness, nb, of 0.032. The vegetation consists of small to medium sized 
shrubs and bushes in the bed and on the channel banks that have a sparse to medium density. 
It was assumed that the nl, n2, and n4 parameters were equal to zero. There is no meandering 
in this subreach, so the m-factor was set equal to equal to one (1). The composite n-value for 
this subreach was estimated to be 0.044. 

The right overbank in Subreach 6 is a landfill. The right overbank is defined as the small area 
between the bank station of Cave Creek and the landfill. There is a very steep and tall 
embankment leading up to the landfill; the 100-year flood will never reach the landfill. Thus, 
the right overbank is basically the access road along Cave Creek. It is very smooth and the 

a 
degree of irregularity, nl, was chosen to be 0.002. The surface material of the right overbank 
is composed of a mixture of gravel and firm soil. The base n-value was chosen to be 0.027. 
The right overbank is clear of any noticeable obstructions, so n3 was set equal to zero. The 
vegetation on the right overbank consists of small bushes and shrubs sparsely populated 
throughout the overbank. The vegetative n-factor, n4, was chosen to be equal to 0.008. The 
overall n-value for the right overbank was found to be equal to 0.037. 

The left overbank is almost identical to the right overbank. The left overbank is defined as 
the small area between the bank station of Cave Creek and the landfill. There is a very steep 
and tall embankment leading up to the landfill so the water will never get up to the landfill. 
Thus, the left overbank is basically the access road along Cave Creek. It is very smooth and 
the degree of irregularity, nl, was chosen to be 0.002. The surface material of the left 
overbank is composed of a mixture of gravel and firm soil. The base n-value was chosen to 
be 0.027. The left overbank is clear of any noticeable obstructions, so n3 was set equal to 
zero. The vegetation on the left overbank consists of small bushes and shrubs sparsely 
populated throughout the overbank. The vegetative n-factor, n4, was chosen to be equal to 
0.008. The overall n-value for the left overbank was found to be equal to 0.037. 



Table 6. Determination of Manning's Roughness Coefficient for Subreach 6 

Project: Cave Creek from CAP Canal to Loop 101 Highway Floodplain 
Stream: Cave Creek 
Location: Subreach 6 

n = (nb + n, + n2 + n3 + n4)m I 0.037 1 0.038 1 0.046 1 0.037 
n ,with composited channel 0.037 I 0.044 1 0.037 



a) Leit overbank looking ups&iam b) Bed material 

Figure 7. Field Photographs for Subreach 6 



Subreach 7 - North Face of the 107 Bridge to End of the Study 
Reach 

The seventh subreach starts at the north-most face of the 101 bridges and continues down to 
the end of the study reach. This area has been channelized and is very straight and smooth. 
The bed material consists of gravels and cobbles, and the base n-value for the bed was chosen 
to be 0.029. The channel banks are composed of firm soil with some gravel and cobbles 
mixed in; the banks were assigned a base n-value of 0.027. There is almost no vegetation on 
the channel banks and the vegetation in the bed is composed of small to medium sized weeds 
sparsely scattered throughout the bed. It was assumed that the n,, n2, and nj  parameters were 
equal to zero. There is no meandering in this subreach, so the m-factor was set equal to equal 
to one (I). The composite n-value for the channel in this subreach was 0.030. 

The right overbank is very smooth; it appears to have been cleared at one point. The degree 
of irregularity, nl, was chosen to be 0.002. The surface material of the right overbank is 
composed of a mixture of gravel and firm soil. The base n-value was chosen to be 0.027. 
The right overbank is clear of any noticeable obstructions, so n3 was set equal to zero. The 
vegetation on the right overbank consists of small bushes and shrubs sparsely populated 
throughout the overbank. The vegetative n-factor, n4, was chosen to be equal to 0.004. The 
overall n-value for the right overbank was found to be equal to 0.033. 

The left overbank does not appear to have been significantly modified. There are some 
hummocks and swales running throughout the left overbank, so the degree of irregularity, nl, 
was chosen to be 0.008. The surface material of the left overbank is composed of a mixture 
of gravel, cobbles, and firm soil. The base n-value was chosen to be 0.030. The left overbank 
is clear of any noticeable obstructions, so n3 was set equal to zero. The vegetation on the left 
overbank is very sparse, consisting of a few small bushes and shrubs. However, it is more 
vegetated than the right overbank. The vegetative n-factor, n4, was chosen to be equal to 
0.008. The overall n-value for the left overbank was found to be equal to 0.046. 



Table 7. Determination of Manning's Roughness Coefficient for Subreach 7 

Project: Cave Creek from CAP Canal to Loop 101 Highway Floodplain 
Stream: Cave Creek 
Location: Subreach 7 

n=(nb+nr+n2+n3+nr )m I 0.046 1 0.031 1 0.029 1 0.033 
n, including composiling 0.046 I 0.031 1 0.033 
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APPENDIX A 

Composite Manning's Roughness Calculations 



Cave Creek from CAP Canal to Loop 101 Highway Delineation 
Calculations of composite channel n-values 
March 25,2005 
Leo R. Kreymborg. P.E. 

Notes: 

1. Composite n-values calculated per: 
P 

n = 
"1 p 2  P N  -+ -+ ... + - 
n1 " 2  n~ 

Which is formula 6-19 from page 136 of 
Open Channel Hydraulics, Chow (1959) 
using the assumption suggested by Chow that 

R,=R2= . . . =  RN=R 

2. Wetted Perimeters calculated as difference between horizontal 
Stations 

3. 100-year discharge was used 

4. n-values used in model rounded to the nearest 0.001 

Calculations 

Reach 2 

Typical Section 24.944 

Location Station Notes 
Left Bank LR Station 9979.6 bank station submerged 
Left Toe Station 9992.63 
Right Toe Station 10007.75 
Right Bank LR Station 10024.67 bank station submerged 

Water Surface Elevation 1487.02 

Wetted Perim 
Left sloping bank 13.03 
Channel 15.12 
Right sloping bank 16.92 
Total 45.07 

n-value 
0.034 
0.034 
0.034 

Composite 0.0340 



Reach 3 

Typical Section 

Location 
Leflmost wetted Station 
Lefl Toe Station 
Right Toe Station 
Right Bank LR Station 

Water Surface Elevation 

Left sloping bank 
Channel 
Right sloping bank 
Total 

Composite 

Reach 4 

Typical Section 

Location 
Leflmost welted Station 
Lefl Toe Station 
Right Toe Station 
Right Bank LR Station 

Water Surface Elevation 

Lefl sloping bank 
Channel 
Right sloping bank 
Total 

Station Notes 
9955.85 left bank station dry 
9974.08 

10009.38 
10024.38 bank station submerged 

Wetted Perim 
18.23 
35.3 

15 
68.53 

n-value 
0.039 
0.048 
0.039 

Station Notes 
9964.24 lefl bank station dry 
9987.1 

10053.35 
101 15.35 bank station submerged 

Wetted Perim 
22.86 
66.25 

62 
151.11 

n-value 
0.037 
0.049 
0.037 

Composite 



Reach 5 

Typical Section 

Location 
Leftmost wetted Station 
Left Toe Station 
Right Toe Station 
Rightmost welted station 

Water Surface Elevation 

Left sloping bank 
Channel 
Right sloping bank 
Total 

Composite 

Reach 6 

Typical Section 

Location 
Leftmost wetted Station 
Left Toe Station 
Right Toe Station 
Rightmost wetted station 

Water Surface Elevation 

Left sloping bank 
Channel 
Right sloping bank 
Total 

Station Notes 
9959.27 left bank station dry 
9989.25 
10018.88 
10038.92 right bank station dry 

Wetted Perim 
29.98 
29.63 
20.04 
79.65 

n-value 
0.042 
0.032 
0.042 

Station Notes 
9971.16 left bank station dry 
9994.96 
10010.13 
10032.92 right bank station dry 

Wetted Perim 
23.8 
15.17 
22.79 
61.76 

n-value 
0.046 
0.038 
0.046 



• Reach 7 

Typical Section 

Location 
Leflmost wetted Station 
Left Toe Station 
Right Toe Station 
Rightmost wetted station 

Water Surface Elevation 

Left sloping bank 
Channel 
Right sloping bank 
Total 

Station Notes 
9944.09 left bank station dry 
9954.33 

10050.61 
10061.14 right bank station dry 

Wetted Perim 
10.24 
96.28 
10.53 

11 7.05 

n-value 
0.029 
0.031 
0.029 

Composite 

























































E.3 Expansion and Contraction Coefficients 

Not Applicable /Not Included 
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All placement dlmenslons for reinforcing steel shallbe to canter of .. . . . . .  bars unless noted otherwlse. 5-4-17 ~ R D E R  DETAILS' (.2 of 23 .... .. . . 
A I I  relnforolng steel shall have 50 m1111metet-s clear cover unless : S-4. ia DECK DETAILS ~. ( I of 2) 

noted otherwl se. . . .  ... :. 
S-4.19 dECK DETAILS ( 2 of 2) 

. . . . . .  . . . . .  Stresses: *. :. ... 
Superstructure except barriers .- > 31 MPa .. .,.: .... -,4-'.4. 20 *_..- D.~AE$&M. _%. .. - DET&&S ,~_~:fiof.. 2)- :" 

Abutments & Wlngwdi I S  .......................................... f 2O':MPa . . . . .  ..... - . -~ G,--:~i-c:...~~ .. . - -" 
Plers.& Drl 1 led Shafts ...-... & =  25 MRa ,..-. . .  :r:. .- . .: r.':: iZ-;1; 21 .jj IAPHRAGMS DETA ~ L S  ( 2 of 2) 
F-Shape Brldge Conc Barrier . . .  . f '28')rlPa ' -  

A I l other C 1 ass ' S' concrete . f  20 MPd 5-4.22 MISCELLANEOUS DETAILS 
Grade 420 transverse deck relnf s 140 MPa 
AI l other Grade 420 fs= I65 MFIa 5-4.23 SCREED ELE ~. 
Prestress! ng stee I - = 1860 MPa : ,. . . . . . .  
( 12.54 mm dl a. 7-,w{r;e Low Relaxation Strand) .,;v ... . . . .  ., . . . . .  

Barrlers shai  I be co"structed after spans hava taken dead load -m 
.n I .", def l ectl on. Barrl ers sha l l not be s I I p formed. 

Chamfer all exposed corners 20 mllllmeters as per Chamfer Detall (Dwg 5-4.3) 
G I unl ess noted otherwise. . -- 

I ,  Dimensl bns,shal i nb+ be- scal ea fr6h drawIng& . 

All dimensions are shown in mllllmeters (mm) and all elevatlons 
are shown in meters unless noted otherwlse. 

LOCAT ION PLAN 
. . 





GENERAL NOTES 
~ o n a t r v o t r m  S p s o l f l ~ a t t a n  -. ~ r t r o n a  Department of Transportmtloo Standard 

Speolf loat lono f o r  ~ o a d  and 5 r l d q s  Construot lon. E d l t r o n  of 1986 Metr lc.  
' 

0.61 n S$eolf toat lonr - ABSHTO Standard s p ~ a t f l a a t i a ~ a  f o r  Hlphwey Brldqea. 16 th  E d l t l m  
1996 a d  +ha 1997 I n te r lm  Spec l f l ca t l ons .  

o..d ~~~d - oedd L D ~ ~  I ~ E I Y ~ B .  I~~~~~~ Of 1.2 ~ I I O ~ B Y ~ O ~  pe r  souare 
meter f o r  f u t u r e  waarlng surface. 

Loadfng C l a s s -  MSl8-41 o r  a l t e r n a t e  m l l l t a r y  load o f  2-101 KN ax les  
epaoed 1.2 meters aport. 

Comp"1ta Osslpn - Daad load c a r r l s d  by  g l r d a r a  only. , 

Se18i10 Performanoa c e t e p o ~ . ~  A IA00=0.0301. 

Inven ior  and ~ p s r a t ~ n q  r a t ~ n p s  +or MSIB-44 arm i n  accordance r l t n  
AASHTS M.anuual f o r  Cond l t lon  Evc lua t l on  o f  Brldpoa, E d l t l o n  ot 1994. 
Lond Factor  Nsthod. 

Inventory  Rat lng US-30. 1 
Oporat lnq Rat lnp  MS-50.4 

A I I  oonorete oha l l  be Clare  '5 '  un l e r?  no ted  otherwise. 

RelnforClnq a t se l  oha l l  confbrm t o  ASTM Spec lT f ca t l on  A815/A615Y-96a. 
A l l  r s l n f o ro l no  sha l l  be  furnished .a Grade 420. 

A I I  benos and nooTa ~ 5 ~ 1 1  rsei t h s  r e q ~ l r s m e n t a  o f  A L S ~ T O  b r - l a  o 8.23. 
A I bend a . n e n o ~ o ~ ~  t o r  r s ~ n t o r s ~ n q  rfasl ona l l  ba O L T - T O - O L ~  o t  bers. 
A:I  p l a c e ~ e n t  c l r m s l o n s  f o r  r e l n f o r c l n ~  o-ss. s-a1 l be t~ c m r e r  of 
b..B ynl . lS  "07.d oi!,arr,s.. 

AI I  r e l n t a r c l n g  s i sa l  ahat I have 50 n l l l t m s t s r a  d e a r  cover unless 
noted o thsr r lse .  

stresseI; 
S u ~ e r S i r Y C t ~ r .  .Xoept b d r r l e r e  -. 5 31 MPd 
AbutDantS 6 B lnQMI  I s  20 MP* 
piers & or] 1 led shaf t  B- r b  25 MPa 
F-shape Brrdga cona ~ ~ ~ ~ r e r  f t  28 MPa 
AI I crass .s. oonorate .de 20 MPa 

. orad. 420 transverse'  daok r e t n f  f 140 MPa ..... A 1  I o ther  Grada 420 f 165 MPa 
p r e s t r o ~ s l n ~  e tae l  f 1860 MPa 
112.54 mm din. 1-*Ira Lou  Relaxation Strand) 

B a r r l e r s  sha l l  bi aonatructed a f t e r  spans hava taken dead load 
def lsc t lon ,  Ba r r l e ra  s h a l l  n o t  b~ a l l p  formod. 

chamfer a(  l axposed carnsrs 20 m i l  i lmtsrs ar per Chamfer Data1 1 I Ow S-5.281 
unlese noted otherwise. 

Dlmanslons ehir l l  n o t  be sca led from d r a w t n ~ s .  

A l l  dlmanslooa srs ahom l o  a l l l l m s t s r e  Iml and a l l  e l ava t l ons  
are shorn in metera u n l ~ s s  noted otherwlse. 

 otter o r  number l n d l c a t l n g  
eect loo  o r  de ta l  I. 

INDEX OF SHEETS . . 
5-5.1 LOCATION PLAY. OENERAL NOTES 6 INDEX 

5-5.2 ' GENERAL P L M  . . 
S-5.3 SECTION 6 QUANTITIES. 

5-5.4 FOUNDAT ION DATA SHEET I I of 51 

5-5.5 FOUNDATION O&TA SHEET 12 of 51 

'5-5.6 FOUNDATION DATA SHEET 13 of 51 

5-5.1 FOUNDATION DATA SHEET 14 of 51 

5-5.8 . FOUNDATION DATA SHEET 15 Of 5) PTOPOSO~ 

8-5.9 FOUNDATION LAYOUT Plma Freeway 

5-5.10 ABUTMENT I PLAN h ELEVATION 1 1  of. 2) 

5-5.11 ABUTMENT 1 PLAN 6 ELEVATION I 2  of 21 

5-5.12 ABUTMENT 2 PLAN 61 ELEVATION 1 l Of 2) 1 DEER VALLEY ROAD I 
S-5.1, ABUTMENT 2 PLAN LL ELEVATION ( 2  of ii 5 + .a S - 

w 
= 

a 
5-5.14. ABUTMENT DETAILS ,c 5 f 2s * ? "U 

I P, --- ---b i .  : S-5.15 RETAINING MALL DETAILS ?- 
o e 

5-5.16 PIER PLAN 6 ELEVATION 1 l Of 21 BEAROSLEY ROAD 

S-5.11 PIER PLAN 6 ELEVATION 12 of 2). 

5-5.18 PlER DETAILS 

5-5. I 9  RESTRAINER DETAILS 

5-5.20 GIRDER LAYOUT 1 l Of 2) UNION HILLS ROAO , ' 

5-5.21 GIRDER LAYOUT 12 Of 21 
( 

5-5.22 GIRDER DETAILS I I o f  2) Ma ln l l ne  B r l d g s  Over 

5-5.23 GIRDER DETAILS 12 Of 21 cave Creek Wash 

s-S.24 ' OECK DETAILS I I O f 2 1  

5-6.25 OECK DETAILS 12 of 21 LOCATION PLAN 
5-5.26 OIAPHRAGU DETAILS I I of 21 

5-5. Z l  OIAPHRAGV DETAILS 12 of 2) 

. . 5-5.28 MISCELLANEOUS DETAILS 

5-5.29 SPAN 1 SCREE0 ELEVATIONS 

5-5.30 SPAN 2 SCREE0 ELEVATIONS 





NORTH BRIDGE SOUTH BRIDGE 
Struotwe NO. 1490 nsarlng padm E X P M S I ~  40 EO.  xed 40 ~a~~~~~~~ No. 14s1 

'APDroach Slabi 378 m 2  

R-atralnerst Expanelon 36 Ea, Flxad 18 Ea TYPICAL SECTION 
Shorn Looklnll Ahead O n  Stat Ian Bridge con0 ~ a r r l &  178.5 m Scalsi 1x60 

h r h o r  Slabs 1095 at2 



W E  
Inamtap appmxirn.tc loeotion nit snort NO, i .  SFE ~ o r g e  anmeter ~ e s t  shaft arilltng N 
Report by AGm Earth a Environmental. Ins. doted Jonuow 20. 1997. I 

BORING LOCATION MAP 
H- - 

GENERAL LOG NOTES 

N 

LOG SYMBOLS 

BORING CCW-1 
-*an* Arm . r u  i - l.l; urn 
-*) w l - l u -  
4- 3- r"- ms".."m 
**-.I"-> - -MU hm-r 
. -x* Du- .el* 

- 

- 
- 

M.t.ti0, ensount.rcd in the b.ring. wo, ~losaifiad in genem1 m SHELBY NEE 
~ssvrdonsc r i t h  N M  D 2485-93 unlen othoirise indicated. euw / GRAB SAMPLE 
A'dditienol informalion 5 pmvided in the Fino1 Geotechnbol 

(3 inch 0Ut.id. diameter). 

>nuclug.eon RW* - ~~u~d.tio~.. pim. ~ . e c w  (1041) - 29th . 
~ v e n v e  to covo creek bod.  ~ h m e  0. ~orisnpo County. Mrono  
m o T  Pmjcst No. S T P - S O O ~ ~ - ( ~ ~ ) .  Tross No. H1530 01D. I MODIRED CALIFORNN SAMPLER NO SiZE CORE BARREL 

cootmct NO. 95-42. (2 inch ipride diameter) (1-7/8 inch inrids diomclcr) 

~ rovndra te r  ond ,air moirtvre ~ ~ n d i t i o n s  ace a. encountarsd 
RING (PORTER) SAMPLER WATER LWEL 
(2-1/2 inch inside diorncier) 

InLormotion presented on ths bating I093 ir inlmded to 0ssi3i in 
e&!mmtins. bidding and design. Ceatechnicol canditianl STANDARD PENETRATION 
encountered in the boring= rnq from thot encountered SPUT SPOON SAMPLER 

WATER L M L  
- (,cue, where li", cnsaunt.r.*) 

beivecn bo6n.s snd rampias. (1.4 in& imide dbmete?) 

8or/ng CCW-1 ' Continued ... 



'Ql S-e 
g o  0, 
N e g  
b w k  : 00 . . .. . . N . .  ~. 

ID 
' + N 
* 

W E  
lndi~ates ~ p p r ~ ~ i m a t e  locotion of ~ e 3 t  S w f t  No. I. 5- Lorn. Digmeter 7 2 1  Shaft Ddiing N 
~ ~ ~ ~ r t  by AGR* ~ ~ i t h  d Environmenfml. ins. doted Jonuoy 20. 1997. 1. 

BORING LOCATION MAP 
w - 

. t 

BORING CCW-2 
y-rau ."I m r n - " e  wm 
-W  l"-- -- - U_ b.u,- -- Ual 12(- D - . L  -"I - -- ll- 7- 

l rn I I  I 

~o r i no  CCW-2 Continued 

C C N F R A l  I nr: N n T S z  LOG SYMBOLS 

~ . t ~ ~ i ~ !  mc.untered in the boring. wss stosrified in ganeml 

. m S H W  TUBE 
.sco,d.nsa *ih m D 2488-93 ~ n l s r s  olherwisc indisoted. WLK / G W  WPLE,  (3 inch mtr ide c 
~lddit i~~.; informotion is provided in Ihe Rnal Geobshnicd 
~ w e ~ t r g ~ m n  Report - Foundatiti.ns. Pimn Free*roy (1011) - 19th' . 

to cave Croak Road. Phosa B. MarlsoPo Uunty. iVlZO"0 I MODinED tWFORNh WPLER NQ SIZE CORE &EL 
*mr pmject No. STP-60Oyl-(13). T m u  No. H1830 010, 

(2 inch inside diomskar) (1-718 inch inside diameter) 
Conlmst No. 98-42 

mi.tun condition. ore or msounkrad 
during the field invortigolion. Groundwabr levsis and soil, RING (PORTER) W P W  WATER LNEL 

may vary greatly w e ,  time. (2-1/2 inch in3;de dbmeter) - (kvd after sornpletion) 

,,fo-,,bn on hc b06ng l-r 1. intended to O S i S t  in 
ertimoting. bidding and des~gn. Gcotechnlcal conditions SIANOARD PWETR4MN W&TER LEVEL 
cnc.yntered in the bor;ngs may w v  fmm h o t  ensounl*-d SPUI SPWN WPLER 
between boringl and romplea. (1.4 inch in.id. di0met.r) 



BORING LOCATION MAP 
"0 =. 

GENERAL LOG NOTES LOG SYMBOLS 
Moterid encountered in tho bdnga  vor cl~s3if:cd (n gencrol SHELEY TUBE accordance with ASlM D 2488-93 udax3 o t h m k  indicated. BULK /GRAB SAMPLE (3 inch oYt.ide .,fametar) Mdifionol inf0rmoti.n is provided in tha Final Ceotcshnisai 
Imestigotion Rapod - Foundotiono, Pimo Freowq. (1011) - 19Ui 
Avenue to Cave Creek Rood. Phase B. Maricopa Caunly, Arizono 
mor Pmiect NO. STP-BOO~I-(I~). i m c s  NO. H4830 OID. MODIFIED CALIFORNU WPLER NO SIZE CORE BARREL 
contyest NO. 08-42. (2 inch inswe diomater) (I-7/8 inch i n ~ e  diameter) 

Gmundroter and Mi; moistvre condition, ore as encovntrred 
duting the field inverti908oo. Cmundwoter levels ond soil RlNC (POWER) SAMPLER 
mointure mnditions m q  wry greatly over time. (2-1/2 inch inside diameter) 

Irrtarmotion presented on tha boting logs is intended lo  03rirf in  



W l E  
~~di~.t.. .ppmr;mota iosotion %oft NO. I. See b n j c  Diltmetsr Test Shaft DfillinQ 
~ ~ ~ . . t  by SW\ ~ r t h  dr ~ ~ ~ i ~ ~ n m e n t o l .  ~ n c .  doled Jonuov 2 4  1997. 

BORING LOCATION MAP 
w W. 

. i 
I Ell I- - 

Boring CCW-4 Continued ... I 

GENERAL LOG NOTES 
~~t.~ i . i  cncountcred in the batiogs was c1~Srir.d in rjrnlml 
ossord.nsc .ah ASU D 2+88-93 uo1s.o oth.rxi=e indimfed. BULK / G W  SAMPIE 
~ d i t i ~ ~ l  information IS provided in the Fmal Gcotechniml 
,,,,,ti,,ti, R.~,* - ~ ~ ~ d o t i o n s .  Pima Freeray (1011) - 19th . 

to Cove Creak Rood. Phooo 8. MarTcOPo County. *nZo"m MOD>RED WLIFORNU SAMPLER 
Project No. SP-600.-i-(iJ). TtoCS No. H(830 010. (2 inch inside di0met.r) 

Contrast No. 98-42. 

~ ~ ~ ~ ~ d ~ . i . ~  -11 moisture ~ ~ n d i t i a n s  arc ss ancounterad 
during the field inrsdqotion. Groudwot=r IbVelS and lo! RING (PURER) S N d P m  
moisture conditions moy vav grootly over tima. (2-112 inch inride dlometcr) 

STANDARD P E N m l l O N  



Test Shoft 
No. 1 

9 

BORING CCW-5 

Boring CCW-5 Continued. 

i n e c ~ t e r  apprexim?ie I O C O ~ ~ O ~  of Test S h d t  No. 7 .  see Lar.? Ciom~ier ies i  Sh~r!  ?:iiling N 
Repoii by AG?A Eanh 6r Env8mcxzniai. Inc. doted Januory 20. 1897. A 

BORING LOCATION MAP 
"S w. 

GENERAL LOG NOTES LOG SYMBOLS 

BULK / GRAB B P L E  

~ o o i n ~ o  CAUFORN~ SAMPLER HO SIZE CORE BARREL 
(2 inch in3ide diameter) (1-718 inch inmida diomater) 

~mundre ler  soil moirhirc conditions ore 03 encountered 
during the iield inveatigoi$n. Grovndxater level? and soil RING (?ORiER) SAMPLER WATER L M L  

may wry greatly over time. (2-1 /2  inch in~ide diameter) 

InFelmoibn presentid on t h ~  boring lDgs is intendad l o  a3sirl in 
estifioting, bidding and design. Gedcshnisol conditions STANDARD PENClRkTlON 
CnFountered jn tho mringr may v~~ tm,m tho1 inoount+red SPLll SPOON SAMPLER 
beweeo borngs sampler. (1.4 inch il=ide diomrter) 

. 





E 
1 lbzmm 0 PLAN 
p,,,. C I--..-- . .- a4weve-  structure NO. 1490 
f o r  FMS. Sea i l b i e :  i:SO 

. . 

Elev 436.900 

NOTES, 
I. Bearing pads shal l  be placed 

p~rpsndloular  t o  t girder. Ssa Dm s-5.28 
for e l a ~ t o m e ~ l o  bearing Dad de ta l i .  

2. Rastralnars aha1 1 be a1 lgned paia l  lo1 
t o  t glrdsra. See Drg 5-5. 19. . 

3. For Abutment Data1 Is. oss Dw 5-5.14. 

4. 1.1 ~anotas  oisvatfona ct f ront  face of 
back Wall. 





















FRAMiNG PLAN 
Structure No. 1491 

SCdlBi  12100 





9-'5 
Eo End 
Spdoe Hoope 

;~th s t r r rupa 

// 21 864 Overall Length a t  TI.. o f  Girder Eractlon 

GIRDER ELEVATION 2151 I %  in terasdiata 

sca1s; 1:20 ' Dlephr~qm 

NOTE: See ~ IDB  and Inser t  d e t o l l  en Owg 

5-5.23 f o r  t n ~ e r t  and p lpe  looatlone. 

PRESTRESSING NOTESi 
26 ( 6  harped and 20 o t ra lgh t l  and 12.54 
m l l l l n e t e r  d l a  7 v l r e  low r e l a x a t l a n  strands. 

4 - .4 cant PI = 3583 k ~ .  l n l t l a l  tanalon before lossss. 

f ' c l  i 30.0 MPa. Mlnlmum. at rsn l l th  a t  transfer. 

+'a = 41.0 MPa. ~ t n ~ i u m  st rength a t  28 days. 

A1 I IOW re laxa t ton  strands *hal l  be stressed i a  
0.75f4 s. ~ l r d e r s  sha l l  be prsstrassod by t h e  
prstsnslonlnq method only. Use o f  masked afrands 
w l l l  no t  be a1 lorsd. 

TODD Of p1rd.i. sha l l  be roughened +ransver*s ly  X l t h  
a roughness amp1 l tude  of 6 mm. 

TYPICAL SECTION SECTION THRU END SECT ION THRU M IDSPAN 
Sodl% 1110 5 0 ~ 1 %  I: LO S c a l e  1:IO 

AASHTO TYPE I I I GIRDER 



INSERT NOTES: . 
lnhe*~ Ore perrule LOOP Insor ts  for 19.. ('61 
rods. t i readad one end. l n r w t s  shal l  hava 
a wmr p u l l o u t  s t ranath of I 6  kN. !Mor*s 
nay be 3a-d  normal t o  I glrder. ar on 
Dk.Y. if w m a l  t o  € girder. rode may be 
fdbrlodt.d bent or t l a l d  bent. lf rods are 
field bent method o f  f l e l d  bondlno Inswted  . 
roda 25.. beyond faao of olrd-r t o  molntaln 
54.. r n ~ ~ t ~ u m  clearance from edge of dlaDhra9m 
WI thou+ dam.grng l n s a t  *ha1 1 be submltt*d 
ror a proVal ~ l t h  shop bravlnas. Rods shai l conform PIPE AND INSERT DETAIL 
t o  AS$A A615/1615Y-46d Grade 420. Scala, 1x10 

D strands c u t  t l u s h  
w l tn  q l r d e r  end . ExtsndBd 6 t r M d s  

TYPICAL SECTION 



1 IOU9 0dP8 'b 

'1 IS3 1101115 O+ I~IIP~Pd 
pea.i-3 eq llwo nJeq qlop I~Y~P"+I~UOI llv 6ulireq I 

o+ 181 i~ied pe~eld eq 11wn nieq qoep eeiemueii IIV '1 

." , . , *;; ,,< ,a*,- 

. . -.. 



PARTIAL DECK PLAN - TOP OF SLAB REINFORCEMENT AT PIER 
Skew ~ o t  shorn NTS Far  Clarity 

/ 5480 / 5480 / 
cst  J t  

DECK POUR SCHEDULE 
skaw ~ o t  s h q ~ ~ o r  Clarity 

POUR NOTES: 
I. NU.~BTS@ h @  lndlca s Dl.ClW ssqu- of .ur 2 sectlon a m l n l m  o f  12 hours deck Concrete. 6 6 anar I ~ e c  l o w  have been r-red. 

2. ~ ~ t ~ ~ ~ d ~ ~ t s  dlaphra.=ms and sxpanalon abutment 
dlapwaw the dsok pour. my b. poured p r i o r  t o  or concurrent v l t h  

3. PIW diaphragms .MI I be poured oonaurrant 
.tth the deck Pour. 

,.The Confractor shdll subnlt a OecX Pour Schedule 
to the mglneer +or approval p r l o r  t o  ~ l d c l n a  oonorete. I 







/ T I L IOsrlpn Load 
dbutmsnt I 76.. I 17Ornn 1 479 kN 

p i e r  I 5lnm I 150mm 1 303 kN 







.v.. 
.:.. ." . 4 

? SR101L 
Cst E 

Y--- 

NORTH BRIDGE SOUTH BR'IDGE 
Structure No. 1491 Structure NO. 1490 

Bearing Pads: Expanslon 40 Ea, Flxed 40 Ea 

Approach Slab: 378 r n z  

Restrainers: Expanslon 36 Ea. Fixed 18 Ea 
TYP ICAL SECT ION 

Shown Looklng Ahead On Statlon 
Brldge Conc Barrler: 178.5 rn Scale: 1:60 

Anchor S l ab: 1095 m 



RAMP 7SB PROFILE NTS GRADE LINE 



CHAMFER DETAIL  
NTS 

3 
D 

~ ~ a r i n g  pads: Expanston 8 Ea. F lxed 8 Ea 

~ p p r c a r h  Slab: 53 rnz 

~ n c h o r  slab. 153 m Z  

~ e s t r a l n * r s ~  ~ x ~ a n s t o n  It Ea. Flxed 6 Ea 

~ r l d a e  Cona B a r r l a r i  89.6 m 

E 

<:. ;:' ,.~4 
, . , 

Ram IS28 
. . 

1040 

. .'\8ATa- -' 
j : 1 

!.-<:> 
1220m . 
D r l l l e d  Shaf t  

TYPICAL SECTION 1 TY?! 
Shorn Look lw  Ahead On Stat lon 

scaler 1850 . . 

NOTE, . LIOOSY.d fTO.tOP O f  desk t o  
bottom o f  g l r d e r  m S g i r d e r  
& E brg. chamter a11 exposed aorners unless 

O T I ~ W Y I S ~  notad. Thts no te  a ~ ~ l l s a b t s  t o  L I U I T S  OF STRUCTURAL 
.!I snaara par ta ln lng  t o  tho  s t ruc tu ro r  EXCAVATION AT ABUTMENTS 
6 wdl Is. NTS 

! 
! 
! 

4 - AASHTO 
Type 111 Gl rdarr  . 2200 Centers 

= 6600 

i 
i 
i 

- 

L I M I T S  OF STRUCTURE 
EXCAVATION AND STRUCTURAL 

BACKFILL AT ABUTMENTS 
Exst Cave Creek 

!loq)W~5hh Channel B.3tttm NTS 



W E  
@ indicdes .ppr.xim.te locotion .f iest shaft NO. I. See Laig. Diometor l e r t  Shaft Drilling 

~~~~n by AGW, ~..:n d ~ ~ 6 ~ ~ ~ ~ ~ l a i ,  ~nc ,  doted January 20, 1997. 

BORING LOCATION MAP 
Ma 3dt i 

GENERAL LOG NOTES LOG SYMBOLS 

,,,.teriol ~nca"~t~..d in the bering. was clmsrified in geneml m SHELBY TUBE 
.,,,,d.,~~ ASTM D 2488-93 unless otheni re mdicoted. BULK / GRAB SAMPLE (3 inch outride liameier) 
i\ddition.l iniorm.tion is pmuided In the Rnal Grotechnl=cl 
i,,,t,,~,~ R , ~ O ~  - ~ ~ u n d o t i o n s .  Pima Freeroy (IDli) - 19th 
AV.... to cove creek RO.~. phase 8. Moricopa County. *'zona MoolnEo CAUFORNN SAMPLER NO SIZE CORE BPRREL 
AoOT Project No. STP-SOQ-I-(I~). T~~~ NO. ~ 4 ~ 3 0  010. (2 inch inride diameter) (1-7,s inch inside diomeier) 
Contrast No. 98-42. 

~ ~ ~ ~ ~ d ~ ~ t ~ ~  .dl condition= ore 03 encounbi*d 
during the field investigation. Gmvndwater lwei. and soit 

~ ~ ~ d i t i ~ ~ e  v a n  greotly over time. 

.. . 

n . RING (PORTER) SAMPLER WATER LEVEL 
(2-1/2 inch inside diameter) 

Boring CCW-2 Continued ... 

- 
- 

- 
I ,,, ,,,, ,., pre.cntad on the borinq logs is intended to a=ei=L in 

e.timat~,, bidding design. Geotechnical coodition* STANDARD PENETRAlION WATER LEVEL 
b.r,ngl yOw from that en=ou*tered spu r  SPOON YMpLER E (I,, .,,, oncsunierad) 

(1.4 i"Lh inrid* dlometar) - 
betweLn boring% and snmpic3. 

wr., mr; m.-p .,,,.;*-v..,?., ,?a. \?M ?nii' r*!-,m FB"'ii" rL" m=. I,"/-.& 



4 I 
Test Shoft 

Ramn 7SR Cat I No 1 

WE 
$g lndicotos approximate Ikotisn of Test Short Nv. 1. 5.. Lorgc Diameter Test Shmft DriiGng N 

Repoit by AGR4 Ear!h k Environmsntol. Inc. d o t d  J.nucr/ 20. 1997. A 

BORING CCW-3 
u**i . U W  -wb u" 

-w * r " . U j -  
4- = u.y; 0. ,.=.Tx. 

--h, - ir*- -- 
-ik. -- Ye '"MI. 

I - I I  I 

Boring CCW-3 Cont inued ... 1 

BORING LOCATION MAP I 

GENERAL LOG NOTES LOG SYMBOLS 
~ a t ~ r i o ~  cnmunhred in tnc borings m n  Fbrriticd in gcneml 
ocso?dooce viUl ASTM D 2488-93 unicr. olhewbc indicated. SULK I GMB VMPLE 
Additional infomalion is p ro~ded  in tho Rnol Gaoteshnisol 
~nucrcqation ~epor r  - Foundations. ~ i m o  Frenroy (1011) - 19th . 
Avenue to Cme Creek Rood. ?hose 8. Morisopa Counly. Arizona 
ACOT P m j d  No. STP-600:I-(13). Tmss No. H1830 OlD. 11 con-ct No. 98-42. . vooinm ( Z  inch inride WFORMN dhrnetai) VMPLER .. . 

~mundwoter and wi t  moisture conditions are o r  encountered 
during the field invertigotion. Groundwotci levels and roil nirrc (PORTER) SaMPLER 

sondiions may wry greauy over time. (2.112 inch ins;de diamctsr) 

infermotion praranted on the boring logs isintended l o  asri3t in 
crtimmtiop. bidding and design. Ceolcshmisoi sondilions STUIIYIRO PENECRATiON 
encountered in the boring. may vary from tho: encountered 
between bonngr and s.mp1 

oLlri! <~,r . .c~n~i" , , ,~ ,~AAAAAAAAAAAAA.AAA ;sir. \;ensB.r:~.*ns. ... * .., 



m 
Indicdeo ~ ~ p r ~ x i m a t e  losotian of Trr t  S h d i  No, 1. See Lorge Diometer Test Shaft Drilling 
!tcpert by AGPA ~ a i t h  (r Envimnment~l. ~nc. doted Jonuoni 20. 1997- 

BORING LOCATION MAP 
N~ SCrn8~ 

BORING CCW-5 
-.la a** a",, . z" n arm <l) - 

- 

- 

- 

- 

Bor inq CCW -5 Cont inued .  

GENERAL LOG NOTES LOG SYMBOLS 
- - ~ 

Matenai enmunhered in the borings was cloasified in  geneml SHELBY TUBE 
occomonse .ith PSTM o 2488-93 unlesn othemise Indicated. SULK / GRAB SAMPLE (3 inch avtlido diornater> 
mditiDnol iniormation i s  provided in  the Fino1 Ceotechnie.1 
~,,.,ti~,ti,~ ~.,,,t - Foundations. Pima FreenoY (1011) - 19th 

' 

liven"e to cave crsek Road. Phmre 8. Mot ic0~0 County. k;zono MOtXflED CALIFORNIA SFPLER NO SIZE CORE WRREL 
mioar Project No. s~P-S00--1-(I3), Trass Ne. H4830 010. (2 inch insids diornater) (I-,/* inch inside diameter) 
Contmst No. 98-42. 

Craund*a,er and meisturc condition. .re 0. ="=o""t=r+d 
during the field inre3tigotion. Groundwaier levels and soil RING (PORTER) SMIPLER 1 WATER LNEL 

~ ~ o d i t i o n ~  moy v o q  greatly a c r  om*. (2-112 inch inride dlmeter) - (icvei after cornpiction) 

STANDARD PENEfRATlON 
SPLIT SPOON SMIPLER 

W E R  LNEL 
- (l~mi whcre fimi encountered) (1.4 inth inside dbmeterl 







73m Expawed Polystyrene 
Ynmn Hardboard t o  Match 

2- 

.11 
u 

:PTELm padi snal I be placed 
perpendlculor TOT elast01~)r lc  t o  b80rlna € alrder. pdd See da ta l l .  Dva 5-6.22 

2. Restrolners shall be a1 lgnod parhl 1.1 
t o  t girders. See Ova S-6.14. 

3.  or ~butmant ~ & a l  Is. see Dwg 5-6.10. 

4. r + )  ~enotaa  eloustlons a t  fm"t face of 
baok wall. 

v.>:,:,; r".E, P,s!BQ*,a*: 
08/24/98 





L I M r r s  OF WINGWALL STRUCTURE BACKFILL 
Sodla, 1x20 

FRONT OF WINGWALL ELEVATION 
shawl a t  *but I. 
S l m l l s r  at Abut 2 

Sralo: 1s 40 

L IMITS OF WINGWALL STRUCTURAL EXCAVATION 
Scales 1120 

TYPICAL WINGWALL SECTION I. sea ADOT standard Dw 8-18.10 + 8-18.20 case II for wa l l  d l r n ~ ~ ~ l o n s  and ra l n fa r s l no .  
1 F 0 l  l a h  Jme 19321. 

2. I.) E bearlno. D I ~ ~ M I O ~ .  maaaured psmend l su la r  to 

BRIDGE 758 WINGWALL DIMENSIONS ( m i  & ELEVATIbNS 
Looa t l oK  .. L I  HI  L2 H2 1 ~ 1  A I B I c I E l  I E z  

A M  I I Rloht Slde) '4. 000(2.3561 8 F t )  '4. oOOl 1.8321 6 Ft) 8.000 439.599 1439.531 1439.512 1431.156 1437.705 
A M  2 I R l g h t  516.) k. 000/2.45118 Fit  k.oOO/ 1. 1881 4 F t l  l9.004439.607 1433.5'33 1438.572 1437.156 1438.405 







ELEVATION 
NTS 

0 .+. ' ! 

BOTTOM PLATE TOP PLATE NTS 
NTS 

EXPANSION RESTRAINER DETAIL 

soel a l l  oDan~ngs i n  atruoturpl tubs to prohlblt ^̂....+. ,"+runlOn 

.I1 X 450 TOP L BOttOm 
cable ~1 ( include in cost of Restralnarl 





L 

GIRDER ELEVATION ( 

S E ~ I ~ Z  1320 ( 
NOTE: 
see PIPS and l n s e r t  ds ta l l  on Drg I 
s-6.17 to r  ~ n s e r t  and plpa tooattons: ! 

I 
I 

PRESTRESS iNG NOTES: I 
26 1 6  harped and 20 s t r d f ~ h t l  12.54 ! 
.II I lmster dl. 7 r l r e  l o r  re laxa t ton  strands. 'I 

PI = 3583 k ~ .  i n t t l a l  t an r lon  befor*  losses. I 
1 

pW = 2681 k ~ .  ~ o r k l n a  force ramalnlna af ter  a l l  lcase*. ! 
f, o~ = 31.0 M P ~ .  Mlnlmum ~ t r e n g t h  a t  trcnsfsr.  I 

I 
f t o  i 41.0 MPa. Mlnlmum st rsngth a t  28 days. I 

e l l  law re laxa t ton  atrands shal l  6s stressed t o  
0.75fl a. ~ l r d s r a  $ha! I bs preetressed by the 
pre+sns~onlng method m l y .  Use o f  masked strands 
r , , ,  "0, b. a, lorod. 

SECTION THRU EN4 SECTION THRU MIDSPAN 
TYPICAL SECTION 

SCdlBi 1: 10 soale, li LO 
scale! !I LO 



NOTE, 
extend strands a t  P l s r  drily. 
cut strands f1u.h a t  Abutments. 

d strands cut flush 
wi th  g i r d e r  end . E x t a n a d  Strands 

TYPICAL SECTION 
[ 



DECK REINFORCEMENT NOTES: 
1. l i l t  t r a n s v e r s ~  deck bars sha l l  be placed p a r a l l e l  t o  

% bearing, A 1  I  I o n g l t ~ d l n d l  deck bars aha1 I be placed 
pa ra l l e l  t o  758 Cst L 

2. A11 eontlnuous ho r l ron ta l  bars  I n  dack, dlaphragns and 
bdrv lers  e ~ o l u d l n p  tran*Yerse bare I n  t o p  Slab mar be 
s ~ l l c e d  where requtrsd w i t h  nlnlmum lap lenoth as 
s p s s l f l a d ~  

.5 bars 520 n i l l l m s t e r  

Top bars, 915 mli l l ineter  minimum lap a t  oen te r l l ne  c e l l .  

rruss bars, 316 m l l i l n a t e r  mlnlmvm lap ot c e n t e r l i n e  
csl I or ~ I r d e r .  

4 .  Bar6 sha l l  not  be ap l lced x l t h l n  t h a  requ l red  lap length 
of the adlacent bars. 
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Relnf Sym 
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r - I ! "I - TYPICAL KEYED CST JT - 
NTS 
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PARTIAL DECK' PLAN - TOP OF SLAB REINFORCEMENT AT PIER . . .  c - 
NTS 

POUR NOTES: 

2. Intarmedlats dla~hragms and expanalon abutment 
dlaphregm. may be POW& PTIOI- t o  o r  con~ur ren t .v l th  
t h e  deok POW. 

3 .P ls r  r l t h  dlaphraoms t h e  dec* pour. shal l  be powad concurrent . 
4.The Contractor aha1 1 submlt a Oeok Pour Sohsdule 

t o  t h e  ~ n g l n e e r  for  ~ P P ~ O V O I  ~ r l w  t o  placlng  offi ire to. 



PARTIAL ELEVATION AT INTERMEDIATE DIAPHRAGM 
Scale: Ir20 







I BRIDGE SCREE0 ELEVATIONS TYPICAL SECTION 
NTS I 

SCREED ELEVATION NOTES, 
1. The top o f  Erected Glrdar Elevation sha l l  bs  surveyed I n  the f i e l d  

a t  the 1/10 po ln ts  along the span by t h e  Contractor p r l o r  t o  
Placln9 deck fomlno. Ths Survey l n f m a t l o n  ahal l  bb provided t o  
the Englnosr a nlnlnuin o f  15 varklng day* p r l o r  t o  tho  deck pour. 
far revlev md aDDroval. If ths top  of erected g i r d e r  snaraaohes 
I n t o  tho dssk slab. adlustmonta t o  the et ruoture may be necessary. 

2. The Soreed EIevd+lon Ineludes an alloWer7ca f o r  *he defles+ion due 
t o  the  dead load o f  the EOIIET~~B deck slab. diaphragm. barr iers, 
and the  e l fac t *  o f  l o w  t a m  creep. 

3. Soreed Elevations shal l  bs usad I n  a - t t l n ~  hcroed regardless ot 
the measured top o f  erected l rde r  slovatlorrr. I 0 0  NOT USE 
FINISHED GRADE ELEVATIONS F O ~  SETTING SCREEDS.) Adfustmenta t o  the  
SYBed E lo~d t lOw.  If neC038arY. ehhl l  be dstsrmlnod by the  En91neec 
Top o l  arerted girder elevations taken < o f  g l rde ra  . +hs 1/10 
olnts. prior t o  plaolno s tee l  ro ln farc lng ahal l  be suppl led t o  t h e  
w lneev  f o r  review. 

DEFLECTION NOTES, 
1. l n l t l a l  Def leat ton equals t h e  d e f l e c t i o n  t h e  brsstresssd o l rder  

mdergoe6 a t  t he  t lm-  o f  e reo t lon  p r i o r  t o  the  dlaphraom and dssk 
pour6 The l n l t l a l  D o f l s c t l o n  lnaludea the def lact lon duo t o  the 
dead load o f  the g l r d e r  the  l n l t l a l  p ra r t r sss lng  and the e f fec ts  
O f  WWP UP t o  t h e  t l m d 0 f  .r.~tl~". 

2. Flnal Def lsot lon e ua ls  the  d s f l e c t l o n  due t o  thadaad load 
CAMBER DIAGRAM . of the s lab %laphragm. b a r r l e r s  and tha  aftecta of 

long tar. weep bn t h o  conposlts oon t inuws  glrdsra. 
NTS 

- .  





Ramp 758 
Cst E 

:/-'--' 
! 

I 
4200 
Lane I Shldr 

! 
! 
I 

0 
0. 020 m/m 1070mm F-Shape Brldga Conc 

I I Barrl er ( Typ) 
! I t ! See DWg MD- 1.03 

- ... ! ! 
I I ! 
I 

I 
1 I 

I 

! ! 

! ! 
! ! 
! 4 - AASHTO ! 

1040 ! Exst Cave Creek 
Wash Channel Bottom 

a 2200 Centers 
= 6600 / 

CHAMFER D E T A I L  
NTS 

Bottom of 
Subgrade 

L I M I T S  OF STRUCTURE 
EXCAVATION AND STRUCTURAL 

BACKF ILL AT ABUTMENTS 
NTS 

.--. I 

1220mm 0 / -..- '..-' :...?A::::; 
Drll led Shaft 
( TYD) 

d 

TYP ICAL SECT ION 
Shown Looking Ahead On Station 

Scale: I: SO 

NOTE: 
* Measured from top of deck to 
bottom of glrder a 8 glrder 
& E brg. NOTE: 

Chamfer ail exposed corners unless 
otherwlse noted. Thls note applicable to 
all sheets pertalnlng to the structures 
& wails. 

Structure l 
Excavation 

L I M  ITS  OF STRUCTURAL 
EXCAVATION A T  ABUTMENTS 

NTS 

Bearlng Pads: Expansl on 8 Ea. F lxed 8 Ea 

Approach Slab: 53 m 2 

Bridge Conc Barrler: 89.6 m 
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GENERAL NOTES .. . . . ..: 
an d l m I m  and dwdllonr M Rwdway W I g n  Plan % i:, 

SWIS are rm*n h m I w s  (ml udms d d d  dMnI5c. . . # '  

7hs ~ I o o l  rdadway shall be I I r l lad by ths molroolW. . , 
m -dam WI I~  ihs surrmt odlllm d ths S1g.4~ a d  
uarnng sland~rd Dlar lws IU&S-SWIOSJ e M  lh, m ~ a r t  i . . . :( 
mrk lw  #dm. . . .  . . 

R/W M w t r s  shall b. f d S t &  Md P r d  DY ths .; , ' . 
mn1rool.w. as dlracw by th, E w I w  Std C-Zl.10. - ' .! 

Fw RIW i n f ~ m t l m  rol stam.. sea Rlpht-#-Way ' 
. . 

L70lool NO. WPM-€03-1-705 . . 
WuXn wrirs will W boirdsW by lhs S l h  and shall 

w placsd by I,% &realor. Sfd C-Zl.20. 
Tm W t r W  -11 w I f y  ih, ex& WIZMleJ IOIIW 

aM doph O f  W h  VMWDrcWM fdCIIb'. 
FW o r d m t ~ m  ~nlormam mt sharn. see SM c-o2.Y). 
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LOG OF BORING NO. ' CCBS 















PIER REINFORCING - E L E V A T I O N  
1130 

' cot. 
00 

. ) I  ~ o t t o m  Bars 
x 4150 LTotal 31 
cfr. b t n  colunra 

BAR PLACING D I A G R A M  - BOTTOM OF PIER BEAM @ 
1:30 
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a HEC-RAS Floodplain Results 



VlC-h I 1 

Cave ( 24.057 / 3300 1 1461.28 1 1458.83 ( 7.09 1 7163 1 6.5 9964.19 
Creek 

10035.82 0.49 



[ Cave 1 23.15 1 3300 1 1434.09 1 143267 / 6.74 1 111.89 1 4.37 1 0.57 / 9945.32 1 10057.21 1 Creek 

1 cave 1 23.192 1 3300 I 1435.57 1 1435.57 1 12.24 1 58.04 I 4.64 I Creek 
1 

Cave I Creek 1 22.88 1 5500 1 1420.05 1 1416.49 1 6.1 1 211.79 ( 4.26 1 0.52 1 9952.12 1 10163.91 1 

Cave 
Creek 
Cave 
Creek 
Cave 
r."slr 

9972.29 10030.33 

23.077 

23.04 

23.019 

3300 

3660 

3660 

1431.24 

1429.35 

1423.08 

1429.7 

1429.35 

1422.4 

6.47 

9.93 

7.34 

117.05 

469.21 

289.02 

4.36 

3.1 

3.22 

0.55 

0.99 

0.69 

9944.09 

9573.66 

9777.41 

10061.14 

10065.45 

10066.43 



Floodway Data 

Base Flood Water Surface f leva ti on' 
Flooding 
Source Floodway 



22.991 1 174 1 505.9 1 7.2 1 1423.41 1 1422.71 1 0.70 1 
'vertical Datum: NGVD 29 

. 
Source Floodway I Base Flood Water Surface f leva ti on' 

Increase Width 
Mean 

Velocitv 
Section 

Area Floodwav Flood~lain 



Davis, California 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X ~- 

X X X X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: Cave Creek 
Project File : CaveCreek.prj 
Run Date and Time: 8/11/2006 1:57:38 PM 

Project in English units 

Project Description: 
Vertical Datum NGVD 1929. The stations are numbered based on reach lengths, 
starting at the most downstream section 25.880, which is from the Burgess & 
Niple HEC-2 FIS model, up to section 25.528, the most upstream new 
cross-section in this model. Section 25.551 and upstream are borrowed from the 
FIS HEC-2 model. There is a discontinuity in stationing betwen the most 
upstream new cross section (25.528) and 25.551. The reach length is 90 feet 
but stationing indicates about 121 feet difference. This occurs because the 
new hydraulic baseline is 14073 feet from 25.551 to 22.880, but was 14107 feet 
in the HEC-2 model. 

PLAN DATA 

Plan Title: Cave Creek 
Plan File : p:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.pOl 

Geometry Title: Cave Creek 
Geometry File : p:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.gOl 

Flow Title : Cave Creek 
Flow File : p:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.fOl 

Plan Summary Information: 
Number of: Cross Sections = 65 Multiple Openings = 0 

Culverts = 0 Inline Structures = 0 
Bridges = 6 Lateral Structures = 0 

Computational Information 
water surface calculation tolerance = 0.01 
Critical de~th calculation tolerance = 0.01 
Maximum nu&er of iterations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed at all cross sections 
Conveyance Calculation Method: At breaks in n values only 
Friction S ~ O D ~  Method: Averaqe Conveyance 
computationai Flow Regime: subcritical ~ i o w  

Encroachment Data 
Equal Conveyance = True 
Left Offset - . 0 
Right Offset = 0 

River = Cave Creek Reach = 1 
RS Profile Method Value1 Value2 



FLOW DATA 

Flow Title: Cave Creek 
Flow File : p:\631AOl Cave Creek Delineation\RAS\Final\CaveCreek.fOl 

Flow Data (cfs) 

River Reach 
Cave Creek 1 
Cave Creek 1 
Cave Creek 1 
Cave Creek 1 
Cave Creek 1 
Cave Creek 1 

Boundary Conditions 

River Reach Profile 
Downstream 

Cave Creek 1 
WS = 1420.05 
Cave Creek 1 

WS = 1420.53 

Upstream 

GEOMETRY DATA 

Geometry Title: Cave Creek 
Geometry File : p:\631A01 Cave Creek Delineation\RAS\Fina1\CaveCreek.g01 

CROSS SECTION 

Known 

Known 

RIVER: Cave Creek 
REACH: 1 RS: 25.561 

INPUT 
Description: This section is from HEC-2 FIS model. 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9948 ,035 9948 ,035 10069 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9948 10069 2 0 2 1 2 0 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head Ift) 
w.s. Elev lft) 

Element 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq Et) 
Area (sq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth lft) 
conv. lcfs) 
Wetted Per. (ft) 
Shear llb/sq ft) 
Stream Power lIb/ft s )  
Cum volume lacre-ft) 

Cum SA (acres) 

Left OB 

20.00 

Channel 

20.00 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
vel Total (ft/s) 
Max Chl DWth (ftl 
Conv. ~otal lcfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 

952.72 
C & E LOSS (ft) 

106.62 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev lft) 
Right OB 
Vel Head lftl 
W.S. Elev lft) 

20.00 
Crit W.S. lft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
vel Total Ift/s) 
Max chl ~ p t h  (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 

Element Left OB 

20.00 
Wt. n-Val. 
Reach Len. lft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow Icfs) 
Top Width (ft) 
Av4. Vel. (ft/s) 
MY&. Depth (ft) 
conv. (cis) 
Wetted Per. lft) 
Shear llblso ftl 
~t;eam'powe; (lb/Et s) 
Cum Volume (acre-ft) 

3.18 
C & E LOSS (ft) 0.52 Cum SA (acres) 4.36 27.04 

0.98 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate 
the need for 

additional cross sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.557 

INPUT 
Description: This section is from HEC-2 FIS model. 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
9954 1515 9973 1505.54 10027 1505.54 10046 1515 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9954 ,015 9954 ,015 10046 ,015 

B a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954 10046 32 3 2 32 . 3  .5 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1513.91 Element Left OB Channel 
Right OB 
Vel Head (ftl 
W.S. Elev (ft) 

32.00 

2.48 Wt.n-Val. 
1511.43 Reach Len. (ft) 

Crit W.S. lft) 1511.43  low Area (sq ft) 
E.G. Slope lft/ft) 0.002001 Area (sq ft) 
Q Total (cfs) 4900.00 Flaw (cfs) 
Top Width (ft) 77.65 Top Width (ft) 
vel Total lft/s) 12.64 ~ v g .  vel. Iftls) 



Max Chl Dpth (ft) 5.89 Hydr. Depth (ft) 4.99 
Conv. Total (cfs) 109548.1 Conv. (cfs) 109548.1 
Length Wtd. (ft) 32.00 Wetted Per. (ft) 80.42 
Min Ch El (ft) 1505.54 Shear (lb/sq ft) 0.60 
Alpha 1.00 stream Power (lb/ft s) 7.61 
Frctn Loss (ft) 0.07 cum volume (acre-ft) 69.76 147.18 

9q7 77 . -  
C & E LOSS (ft) 0.03 Cum SA (acres) 22.88 27.18 

106.62 

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

Droqram used critical depth for the water surface and continued on with the 
calculatiLnsT 
Warning: During the standard step iterations, when the assumed water surface was set 
eaual to critical ~ ~ A ~ ~ -  ~- 

devth. the calculated water surface came back below critical de~th. This 
indicates that there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1513.91 Element Left 08 Channel 
Right OB 
vel Head (ft) 2.48 Wt. n-Val. 0.015 
W.S. Elev fftl 1511.43 Reach Len. (ft) 32.00 32.00 . . . . 

32.00 
Crit W.S. (ft) 1511.43 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.002001 Area (sq ft) 
Q Total (cfs) 4900.00 Flow (cfs) 
Top Width (ft) 77.65 Top Width (ft) 
Vel Total (ft/s) 12.64 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 5.89 Hydr. Depth (ft) 
Conv. Total fcfsl 109548.1 Conv. fcfs) 
Length Wtd. ift) 32.00 Wetted 'per: (ft) 80.42 
Min Ch El (ftl 1505.54 Shear (lb/sq ft) 0.60 
Alpha 1.00 Stream Power (lb/ft s) 7.61 
Frctn LOSS (ft) 0.07 Cum Volume (acre-ft) 18.57 150.70 

3.18 
C & E Loss (ft) 0.03 Cum SA (acres) 4.36 27.00 

0.98 

Warninq: The enerqy 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: Durina 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 not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.551 

INPUT 
Description: This section is from HEC-2 FIS model. This is a REPEATED section. 
station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
9963 1515 9964 1505.54 10036 1505.54 10037 1515 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9963 ,015 9963 0 5  10037 ,015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9963 10037 90 90 90 .3 .5 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

90.00 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Ava. Vel. fft/sl 
HY&. Depth (ft) 
cbnv. (c:s)  
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 

Left OB 

90.00 

69.76 

Channel 

952.72 
C & E Loss (ft) 0.38 Cum SA (acres) 22.88 27.13 

106.62 



Warning: The energy equation could not he balanced within the specified number of 
iterations. The 

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

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross . 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. hetween 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 

depth, the calculated water surface came hack below critical depth. This 
indicates that there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1513.36 Element Left OB Channel 
Right OB 
Vel Head (ftl 
W.S. Elev (ft) 

90.00 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 

2.59 wt. n-Val. 
1510.77 Reach Len. (ftl 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft sl 
Cum Volume (acre-ftl 

3.18 
c & E LOSS (ft) 0.38 CumSA (acres) 4.36 26.94 

0.98 

Warning: The energy equation could not he balanced within the specified number of 
iterations. The 

program used critical depth for the water surface and continued on with the 
calculatibnsl 
warning: The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate 
the need for 

additional cross sections. 
warninq: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or clreater than 1.4. This may indicate the need for additional cross - 2- 

sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

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

is not a valid subcritical answer. The program defaulted to critical depth 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.528 

INPUT 
nencriotion: Overshoot elevation of 1505.77 was surveyed - - - - - -  - 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
9964 1515.27 9964 1505.77 10036 1505.77 10036 1515.27 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9964 ,015 9964 ,015 10036 .015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9964 10036 73.24 71.35 71.6 .1 .3 

CROSS SECTION OUTPUT Profile #wS F-Plain 

W.G. Elev (ftl 1511.29 Element Left OB Channel - -  - 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

1.84 wt. n-Val. 
1509.45 Reach Len. (ftl 

71.60 
Crit W.S. (ft) 1509.45 Flow Area (sq ftl 
E.G. Slope (ft/ft) 0.002422 Area (sq ftl 
Q Total (cfs) 2880.00 Flow (cfs) 



Top Width (ft) 
vel Total lit/=) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. lft) 

Alpha 
Frctn Loss (ft) 

952.72 
C h E Loss (ft) 

106.62 

Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. lcfs) 
Wetted Per. (ft) 
Shear llblso ftl 

. . A  

stream Power (lb/ft s )  
Cum Volume (acre-ft) 

Cum 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 
calculations. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
.n^+i?.nc ---bA-..-. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the 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 not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1511.29 Element Left OB Channel 
Right OB 
Vel Head (ft) 1.84 Wt. n-Val. 0.015 
W.S. Elev (ft) 1509.45 Reach Len. (ft) 73.24 71.35 

71.60 
w.s. (ft) 1509.45 Flow Area (sq ft) 

E.G. Slope (ft/ft) 0.002422 Area lsq ft) 
Q Total icfs) 2880.00 ~ i o w  (cis) 
Top Width (ft) 72.00 Top Width (ft) 
Vel Total (ft/s) 10.88 A V ~ .  Vel. lft/sl 
Max Chl Dpth (ft) 3.68 ~yir. Depth (£ti 3.68 
Conv. ~otil (cfs) 58524.4 cbnv. (czs) 
Length Wtd. (ft) 71.35 Wetted Per. (ft) 
Min Ch El lftl 1505.77 Shear ilblso ftl . . ~ ~ ,-~-.-~a 
Alpha 1.00 Stream Power (lb/ft s) 5.49 
Frctn Loss (ft) 0.09 Cumvolume (acre-ft) 18.57 149.75 

3.18 
C & E LOSS (ft) 0.47 Cum SA (acres) 4.36 26.79 

0.98 

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

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

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The enerqy loss was qreater than 1.0 ft (0.3 m). between the current and .. 
previois 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 

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 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.515 

Description: 
Station Elevation Data num= 111 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 



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

9441.24 .045 9951.49 .03410042.96 .052 

~ a n k  Sta:  eft ~ight Lengths: Left Channel Right 
9951.4910042.96 191.46 175.62 180.95 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9441  3 4  9950.98 F 

Coeff Contr 
.1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1505.06 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.29 Wt. n-Val. 0.045 0.034 

W.S. Elev (ft) 1504.78 Reach Len. (ft) 191.46 175.62 

180.95 
crit w.S. (ft) 1500.62  low Area (sq ft) 2.74 668.26 

E.G. slope (ft/ft) 0.000684 Area lsq ft) 72.75 668.26 

140.85 
Q Total (CfS) 
Too Width (ft) 

2880.00 FlOW (~£5) 
157.24 Top Width (ft) 

42.3i 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

~ v g .  Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 

Cum SA (acres) 

Alpha 
Frctn Loss (ft) 

952.60 
C & E LOSS (ft) 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile UWS F-War 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

Element Left OB Channel 

Wt. n-Val. 0.034 
Reach Len. (ft) 191.46 175.62 

180.95 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

 low Area (sq ft) 
Area lsq ft) 
FlOW Ic~s) 
Top Width lft) 
Avo. Vel. (ft/s) 
HY&. Depth (ft) 
cbnv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft 5) Alpha 

Frctn Loss 1%) cum Volume (acre-ft) 
3.18 
C & E LOSS (ft) 0.11 Cum SA (acres) 4.36 26.66 

0.98 

Warnina: The ~elocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the ne;d for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance div~ded by downstream conveyance) is 
less than 

0.7 or qreater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The cross section had to be extended vertically during the critical depth 
calculations. 

CROSS SECTION 



RIVER: Cave Creek 
REACH: 1 RS: 25.482 

INPUT 
Descri~tian: 
~tatioh Elevation Data num= 94 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9374.7 1506.6 9376.62 1505.99 9389.32 1504.01 9392.27 1503.95 9405.75 1506.2 

9408.67 1506.83 9413.23 1508.25 9413.93 1508.44 9436.79 1507.84 9440.87 1507.96 
9450.2 1507.68 9462.83 1507.76 9485.61 1507.74 9498.66 1509.62 9508.53 1511.01 

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

9374.7 ,045 9968.73 .03410053.28 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9968.7310053.28 195.18 281.41 364.01 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9374.7 9939.64 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1504.68 Element Left OB Channel 
Right OB 
Vel Head (ft) 1.38 Wt. n-Val. 
W.S. Elev (ft) 1503.30 Reach Len. (ft) 195.18 

364.01 
Crit W.S. (ft) 1502.62 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.006805 Area (sq ft) 293.89 

7617 79 . . - - . . . 
Q Total (cfs) 2880.00 Flow (cfs) 
Top Width (ft) 1207.55 Top Width (ft) 

an7  A n  > - ,  . ~.- 
Vel Total (ft/s) 9.42 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 9.12 Hydr. Depth (ft) 
Conv. Total lcfs) 34912.2 Conv. lcfs) 
Length Wtd. (ft) 281.41 wetted~er: (ft) 
~in-ch El (ft) 1496.84 Shear (lb/sq ft) 
Alpha 1.00 stream Power (lb/ft s) 
Frctn Loss (ftl 1.89 Cum Volume lacre-ftl 68.90 . . 

936.50 
C & E LOSS (ft) 0.01 CumSA (acres) 22.48 

104.44 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev lft) 1504.68 Element Left 0B Channel . . 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

Wt. n-Val. 
Reach Len. (ft) 

364.01 
Crit W.S. (ft) 
E.G. SlODe (ftlft) 

Flow Area (sq ft) 
Area (sq ft) 

Q Total icfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl D ~ t h  lft) 

Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hvdr. De~th lftl 

conv. ~ 0 t h  (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 

. . 
c&v. (cis) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum Volume lacre-f t) . . 

3.18 
C & E Loss (ft) 0.05 Cum SA (acres) 4.36 26.33 

0.98 



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

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

CROSS SECTION 

RIVER: cave Creek 
REACH: 1 RS: 25.428 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9263.37 1514.8 9265.83 
9320.19 1514.54 9328.02 
9354.3 1508.5 9356.09 
9392.12 1504.41 9394.78 
9487.52 1504.41 9514.88 

Elev Sta 
1515.41 9294.58 
1509.01 9345.95 

Elev Sta 
1515.23 9304.15 
1508.53 9347.11 
1507.74 9387.05 
1504.42 9457.39 
1503.81 9579.75 
1503.87 9673.29 
1499.64 9914.22 
1499.02 9958.39 
1499.64 9989.38 
1501.7910039.51 
1493.7310077.83 
1488.6510136.71 
1488.2710201.02 
1485.510277.56 
1487.1510291.23 
1486.6910393.23 
1488.7410457.18 
1491 RS10631.55 
1494.7210801.44 
1495.5210957.99 
1494.8811208.62 
1493.91 11411.3 
1499.5211439.84 

Elev 
1514.86 

Elev Sta 
1514.8 9284.12 
1512.09 9343.88 
1509.73 9365.77 

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

9263.37 ,045 9971.84 .03410037.84 ,052 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan 
9971.8410037.84 392.71 323.27 226.87 .1 . 3  

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9263.37 9971.84 F 
10037.8411449.42 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OE 
Vel Head (ft) 

Element Left OB Channel 

Wt. n-Val. 
Reach Len. (ft) W.S. Elev (ft) 

226.87 
Crit W.S. (ft) 
E.G. SloDe (ft/ft) 

  low Area (sq ft) 
Area (sq ft) 

12245.61 
Q Total (CfS) 
TOP Width (ft) 

1402.02 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. (ft) 

Flow (~£9) 
Top Width (ft) 

Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
st-ream Power (lb/ft s) Alpha 

Frctn Loss (ft) 
853.52 
C & E LOSS (ft) 

94.46 

cum volume (acreLft) 

Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
warninq: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the ne;d for 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1503.02 Element Left OE Channel 
Right OB 
Vel Head (ft) 1.22 Wt. n-Val. 0.034 
W.S. Elev (ft) 1501.79 Reach Len. (ft) 392.71 323.27 

226.87 
Crit W.S. (ft) 1500.42  low Area (sq ft) 
E.G. Slope (ft/ft) 0.004915 Area (sq ft) 
Q Total ( c ~ s )  2880.00 Flow (cfs) 
Top Width (ft) 62.81 Top Width (ft) 



vel Total (ft/s) 8.88 Avg. Vel. (ft/s) 8.88 
Max Chl Dpth (ft) 7.35 Hydr. Depth (ft) 5.17 
Conv. Total (cfs) 41078.2 Conv. (cfs) 41078.2 
Length Wtd. (ft) 325.09 Wetted Per. (ft) 65.80 
Min Ch El (ft) 1494.44 Shear (lb/sq ft) 1.51 
Alpha 1.00 Stream Power (lb/ft s) 13.43 
Frctn Loss (ft) 1.60 Cum Volume (acre-ft) 18.57 144.98 

3.18 
C & E LOSS (ft) 0.01 Cum SA (acres) 4.36 25.90 

0.98 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.367 

INPUT 
Description: 
Station Elevation Data num= 164 

Sta 
9498.75 
9562.88 
9627.84 

Elev sta 
1503.28 9525.16 
1504.97 9572.62 
1508.91 9629.55 

Elev Sta 
1504.08 9529.09 
1505.14 9586.13 
1509.7 9631.99 

1495.21 9691.79 
1495.51 9843.06 
1505.81 9878.5 
1500.23 9918.48 
1495.38 9970.63 

Elev Sta 
1504.26 9529.85 
1505.71 9597.23 
1508.53 9653.21 
1495.25 9798.51 

Elev Sta Elev 

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

9498.75 .045 9974.21 .03410022.47 ,052 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. 
9974.2110022.47 360.24 356.69 344.55 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9498.75 9950 F 
10022.4711721.05 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1501.03 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.98 Wt.n-Val. 0.045 
W.S. Elev (ft) 1500.05 Reach Len. (ft) 360.24 

344.55 
Crit W.S. (ft) 1498.59  low Area (sq ft) 95.62 
E.G. Slope (ft/ft) 0.003636 Area (sq ft) 1223.03 

21001.60 
Q Total (cfs) 2880.00 Flow (cfs) 469.81 
Ton Width (ftl 1978.56 TOD Width (ftl 271.07 . . 

Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 

vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. (ft) 

Alpha 
Frctn Lass (ft) 

766.94 
C & E Loss (ft) 

86.49 
Cum SA (acres) 



Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m) . 
the need for 

This may indicate 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ftl 1501.41 Element Left OB Channel 
Right OB 
Vel Head (ft) 1.33 Wt. n-Val. 0.045 0.034 
W.S. Elev (ft) 1500.08 Reach Len. Ift) 360.24 356.69 

344.55 
Crit W.S. (ft) 1498.90  low Area (sq ft) 37.96 288.28 
E.G. Slope (ft/ft) 0.004906 Area (sq ft) 37.96 288.28 
Q Total (cfs) 2880.00 Flow (c~s) 151.23 2728.77 
Top Width (ftl 59.90 Top Width (ft) 11.64 48.26 
vel Total (ft/s) 8.83 Avg. Vel. (ft/s) 3.98 9.47 
Max Chl Dpth (ft) 7.71 Hydr. Depth (ftl 3.26 5.97 
Conv. Total (cfs) 41118.8 Conv. Icfs) 2159.2 38959.6 
Length Wtd. (ftl 356.78 Wetted Per. (ft) 16.79 53.01 
Min Ch El (ft) 1492.37 Shear (lb/sq ft) 0.69 1.67 
Alpha 1.10 stream Power (lb/ft s)  2.76 15.76 
Frctn Loss (ftl 2.52 Cum Volume (acre-ft) 18.40 142.71 

3.18 
C & E Loss (ft) 0.09 Cum SA (acres) 4.31 25.49 

0.98 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.299 

INPUT 
Description: 
Station Elevation Data num= 127 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9614.17 1503.04 9620.63 1503.15 9638.25 1502.57 9654.68 1502.3 9662.77 1502.13 
9666.66 1501.96 9668.73 1502.03 9679.84 1507.96 9681.18 1508.7 9681.91 1508.42 
9710.45 1496.17 9714.91 1494.96 9752.59 1494.79 9776.29 1494.59 9786.36 1494.86 
9795.01 1494.77 9852.56 1495.5 9856.73 1495.57 9858.98 1495.47 9860.93 1495.37 
9889.31 1494.55 9898.16 1493.98 9906.12 1493.93 9916.99 1493.66 9933.22 1493.95 
9965.17 1493.38 9969.59 1493.64 9976.98 1495.77 9977.48 1495.7 9978.72 1495.26 

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

9614.17 ,045 9976.98 .03410036.15 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9976.9810036.15 190.47 149.34 83.92 .1 .3 

Ineffective Flow num= 2 



Sta L Sta R Elev Permanent 
9614.17 9976.98 F 
10036.1511818.78 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1498.81 Element 
Right OB 
Vel Head (ft) 2.21 Wt.n-Val. 
W.S. Elev (ft) 1496.60 Reach Len. (ft) 

R 3 . 9 2  

Left OB 

190.47 

527.40 

267.52 

Channel 

Crit W.S. Iftl Flow Area (sq ft) 
Area (sq ft) 

Flow (cfs) 
Top Width (ft) 

Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 

Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

593.75 - ~ -  - 

C 6 E Loss lftl Cum SA (acres) 

Warning: The energy equation could not he balanced within the specified number of 
iterations. The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

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

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1498.81 Element Channel Left OB 

190.47 

Right OB 
Vel Head (ft) 
W.S. Elev lftl 

2.19 Wt. n-Val. 
1496.62 Reach Len. (ft) 

1496.62   low Area (sq ft) 
0.010998 Area (sq ft) 
2880.00 Flow lcf91 
55.22 Top width (ft) 
11.87 ~ v g .  Vel. (ft/s) 
6.68 Hydr. Depth (ft) 

27462.2 Conv. ("£9) 
166.35 Wetted Per. (ft) 
1489.94 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s )  
0.27 Cum volume (acre-ft) 

vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. lftl 

Alpha 
Frctn Lass (ft) 

0.63 Cum 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 
calculations. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or oreater than 1.4. This mav indicate the need for additional cross - 
sections. 
Warninq: The cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the 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 not a valid subcritical answer. The program defaulted to critical depth. 



CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.271 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9525.7 1508.42 9526.96 
9586.53 1489.87 9593.02 
9740.89 1490.5 9783.77 
9964.6 1490.35 9975.92 
9995.47 1490.4810000.91 
10028.16 1495.4710029.07 
10074.19 1486.1510085.92 
10243.44 1483.38 10251.9 
10376.87 1483.3110397.91 
10423.61 1481.4810429.86 
10609.49 1480.6410620.11 
10715.74 1480.1410767.22 
10803.38 1482.0510807.31 

Elev 
1501.12 
1490.38 
1490.59 
1491.06 
1493.46 
1487.49 
1483.79 

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

9525.7 ,045 9987 ,03410029.07 .052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
998710029.07 284.05 324.05 255.38 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
9525.7 9724.89 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1495.21 Element Left OB Channel 
Right OB 
Vel Head (ftl 
W.S. Elev (ft) 

0.07 Wt. n-Val. 
1495.13 ReachLen. (ft) 

255.38 
Crit W.S. (ft) 1492.09  low Area (sq ft) 1187.96 143.22 
E.G. Slope (ft/ft) 0.000559 Area (sq ft) 1904.03 143.22 

21045.77 
Q Total (cfS) 
Ton Width (ftl 

2880.00 Flow (c~s) 
2127.97 Top Width (ft) 

1671: 71 
vel Total (ft/s) 2.16 ~ v g .  Vel. (ft/s) 2.14 2.38 
Max Chl Dpth (ft) 19.39 Hydr. Depth (ft) 4.53 3.56 
conv. Total (cfsl 121820.1 conv. (cfs) 107411.6 14408.6 
Length Wtd. (ft) 289.02 Wetted Per. (ft) 262.18 41.01 
Min Ch El (ft) 1490.48 Shear (lb/sq ft) 0.16 0.12 
Alpha 1.00 stream Power (lb/ft sl 0.34 0.29 
Frctn LOSS lftl 0.17 Cum Volume (acre-ft) 48.44 136.62 

1671: 71 
vel Total (ft/s) 2.16 Avg. Vel. (ft/s) 
wax  rh l  ~ 0 t h  Iftl 19.39 Hvdr. Denth lftl 
conv 14408.6 
Length Wtd. (ft) 289.02 Wetted Per. (ft) 262.18 41.01 
Min Ch El (ft) 1490.48 Shear (lb/sq ft) 0.16 0.12 
nlnhn 1.00 stream Power llb/ft sl 0.34 0.29 

e (acre-ft) 48.44 136.62 - - ~ ~  

551.52 
c & E Loss (ft) 0.00 cum SA (acres) 15.94 25.11 

69.94 

Warning: Divided flow computed for this cross-section 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1496.08 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.10 Wt. n-Val. 0.045 0.034 
w.s. Elev (ft) 1495.99 Reach Len. (ftl 284.05 324.05 

255.38 
Crit W.S. (ft) 1492.48  low Area (sq ft) 970.78 178.53 
E.G. Slope (ft/ft) 0.000614 Area (sq ft) 970.78 178.53 
Q Total (cfs) 2880.00 Flow (~fsl 2381.60 498.40 
 on width fftl 223.64 Ton Width (ftl 181.57 42.07 

Max Chl Dpth (ft) 5.68 ~y&. Depth (ftl 5.35 4.24 
Conv. Total (cfs) 116204.2 Conv. (cfs) 96094.5 20109.7 
Length Wtd. (ft) 290.84 Wetted Per. (ft) 187.04 43.15 
 in Ch El Iftl 1490.48 Shear Ilblsa ftl 0.20 0.16 . . -. . . . . - - 
Alpha 
Frctn Loss (ft) 

1.01 stream Power (lb/ft s )  0.49 0.44 
0.19 Cum Volume (acre-ft) 16.12 139.81 



0.00 Cum SA (acres) 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.210 

INPUT 
Description: 
station Elevation Data num= 177 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9193.83 1501.44 9195.35 1501.45 9216.18 1500.73 9219.53 1501.06 9223.16 1501.57 
9232.78 1501.7 9247.06 1502.06 9252.85 1501.81 9258.81 1501.89 9261.19 1501.78 
9268.19 1501.54 9281.62 1506.46 9286.96 1508.38 9287.64 1508.02 9290.06 1507.36 
9304.05 1500.99 9331.67 1491.14 9336.53 1490.84 9344.06 1490.47 9354.94 1490.4 
9364.57 1490.2 9419.6 1490.55 9442.1 1490.82 9492.41 1490.86 9512.92 1490.91 
9537.7 1490.78 9607.88 1490.34 9608.44 1490.32 9608.91 1490.32 9609.45 1490.33 

9702.31 1490.84 9718.45 1490.81 9748.15 1490.17 9792.34 1490.11 9828.61 1491.22 

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

9193.83 ,045 9988.58 .03410013.76 .052 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. 
9988.5810013.76 104.14 97.5 87.55 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9193.83 9746.5 F 
10013.7611553.24 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

87.55 
Crit W.S. Ift) 

Element Left OB Channel 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area ( s q  ft) E.G. slope(ft/ft) 

15578.04 
Q Total (cfs) 
Top Width (ft) 

1485.40 

Flow (~£9) 
Top Width (ft) 

Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s )  
cum Volume (acre-ft) 

Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

444.16 
C & E Loss (ft) 

60.69 
cum SA (acres) 

warning: Divided flow computed for this cross-section. 
Warnino: The convevance ratio (uDstream convevance divided bv downstream conveyance) 
less tcan 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 



E.G. Elev (ft) 1495.89 Element Left OB Channel 
Right 0B 
vel Head (ft) 0.12 Wt. n-Val. 0.045 0.034 
W.S. Elev (ft) 1495.77 Reach Len. (ft) 104.14 97.50 

87.55 
Crit W.S. (it) 
E.G. SloDe (ft/ft) 

Flow Area (sq ft) 

Q Total ids) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl D ~ t h  (ft) 

Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. ift/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/f t s )  
Cum Volume (acre-ft) 

Conv. ~ 0 t h  (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

3.18 
C & E Loss (ft) 

0.98 
Cum SA (acres) 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.191 

INPUT 
Description: 
Station Elevation Data =urn= 144 

st~a Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9107.78 ,045 9963.97 .03410033.84 ,052 

Bank Sta: Left Right Lengths: Left Channel Right 
9963.9710033.84 224.15 192.91 153.88 

Ineffective Flow num- 2 

Coeff Contr. 
.1 

Sta L Sta R Elev Permanent 
9107.78 9769 F 

10033.8411494.16 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 

1494.91 Element 

0.30 wt. n-Val. 
1494.61 Reach Len. (ft) 

Left OB Channel 

W.S. Elev (ft) 
153.88 
Crit W.S. (ft) 1493.02 Flow Area (sq ft) 
E.G. Slo~e (ft/ft) 0.001491 Area (sq ft) 

14434.84 
Q Total (cfs) 
Top Width (ft) 

2880.00 Flow (c~s) 
1835.26 TOP Width (ft) 

1420.23 
Vel ~otal (ftls) 3.55 ~ v g .  Vel. (ft/s) 
Max Chl Dpth (ft) 20.08 Hydr. Depth (ft) 
Conv. Total (cfs) 74584.7 Conv. (cfs) 



Length Wtd. (ft) 202.54 Wetted Per. (ft) 195.13 69.94 
Min Ch El (ft) 1488.02 Shear (lb/sq ft) 0.21 0.50 
Alpha 1.53 Stream Power (lb/ft s )  0.45 2.56 
Frctn Loss (ft) 0.49 Cum Volume (acre-ft) 28.60 135.08 

414.00 
C & E LOSS (ft) 0.06 Cum SA (acres) 11.19 24.76 

57.77 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev Ift) 1495.73 Element Left OB Channel . . 
Right OB 
Vel Head (ft) 0.55 Wt.n-Val. 
W.S. Elev (ft) 1495.17 Reach Len. (ft) 

153.88 
Crit W.S. (ft) 1492.98 Flow Area (sq ft) 92.98 412.79 
E.G. Slope (ft/ft) 0.002150 Area (sq ft) 92.98 412.79 
Q Total (cfs) 2880.00 Flow (cfs) 319.49 2560.51 
Top Width (ft) 94.26 Top Width (ft) 24.39 69.87 
vel Total (ft/s) 5.69 Avg. Vel. (ft/s) 3.44 6.20 
Max Chl Dpth (ft) 7.15 Hydr.Depth (ft) 3.81 5.91 
Conv. Total (~£8) 62105.9 Conv. (~£8) 6889.6 55216.3 
Length Wtd. (ft) 198.05 Wetted Per. (ft) 27.66 77.09 
Min Ch El (ft) 1488.02 Shear (lb/sq ft) 0.45 0.72 
Alpha 1.10 stream Power (lb/ft s )  1.55 4.46 
Frctn Loss (ft) 0.53 Cumvolume (acre-ft) 8.83 138.00 

3.18 
C & E Loss (ft) 0.03 Cum SA (acres) 2.49 24.54 

0.98 

warning: The cross section had to be extended vertically during the critical depth 
calculations. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9066.57 1516.06 9073.61 
9115.98 1503.73 9122.6 
9175.47 1500.83 9186.05 
9255.06 1510.27 9262.4 
9376.36 1508.75 9424.28 
9570.57 1508.63 9571.96 

RS: 25.155 

num= 138 
Elev Sta 

1512.29 9080.88 
Elev Sta 

1508.73 9085.88 

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

9066.57 ,045 9986.88 .03410032.38 .052 

Elev Sta 
1508.81 9099.44 
1500.72 9149.16 
1510.7 9247.33 
1508.6 9353.43 

1508.89 9545.71 

Elev 
1505.92 
1501.38 
1512.64 
1509.12 
1508.65 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
9986.8810032.38 320.2 308.35 276.99 .1 . 3  

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9066.57 9894.53 F 
10032.3811501.43 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 



E.G. Elev (ftl 1494.37 Element Left OB Channel 
- - 

Right 0B 
Vel Head (ft) 0.91 Wt. n-Val. 0.045 0.034 

W.S. Elev (ft) 1493.46 Reach Len. (ft) 320.20 308.35 

276.99 
crit w.S. (ft) 1492.72  low Area (sq ft) 196.91 237.74 

E.G. slow (ft/ftl 0.004562 Area (sq ft) 229.05 237.74 

9440.44 
Q Total (cfs) 
Top Width (ft) 

1168.47 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total (cfsl 
Length Wtd. (ft) 
MinChEl (ft) 
Alpha 
Frctn LOSS (ft) 

2880.00 FlOW (cfS) 
1318.18 Top Width (ft) 

~ v g .  Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft sl  
Cum Volume (acre-ft) 

371.83 
c & E Loss (ft) 0.13 cum SA (acres) 10.04 24.50 

53.20 

Warning: ~ivided flow computed for this cross-section. 
Warning: The 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. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1495.16 Element Left OB Channel 

Right OB 
Vel Head (ft) 0.89 wt. n-Val. 0.045 0.034 

W.S. Elev (ft) 1494.27 Reach Len. (ft) 320.20 308.35 

 low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
TOD Width (ft) 
AV;. Vel. (ft/s) 
Hydr. Depth (ft) 
Con". fcfsi ..~- , , 

Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 

3.18 
C & E LOSS (ft) 0.05 cum SA (acres) 2.34 24.29 

0.98 

Warning: 'rhe cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.096 

INPUP 
Description: 
Station Elevation Data 

S+a Elev Sta Elev Sta 
1514.44 9447.22 
1511.71 9670.13 
1507.52 9796.14 
1494.41 9837.41 
1489.22 9963.84 
1486.12 9997.32 
1492.5610023.33 
1486.3210116.87 
1486.410233.17 
1488.84 10322.2 
1493.2810359.89 
1488.0810410.91 
1492.09 10441.3 
1498.5410468.82 
1500.3210507.28 
1496.9310555.37 
1488.8910666.91 
1484.4310868.97 
1485.4211155.62 
1485.6811249.88 
1486.7711336.04 
1499.311355.61 
1497.3311379.79 
1498.8411394.56 

Elev Sta 
1513.59 9491.13 
1511.56 9712.69 

Elev Sta 
1512.82 9533.82 

Elev 

Manning's n Values num= 3 



sta n yal Sta n Val Sta n Val 
9415.7 ,045 9985.4 .03410023.21 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9985.410023.21 311.06 304.96 290.64 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
9415.7 9522.53 F 

10023.2111416.07 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1493.05 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.48 Wt. n-Val. 0.045 0.034 
W.S. Elev (ft) 1492.57 Reach Len. (ftl 311.06 304.96 

290.64 
Crit W.S. (ft) 1491.27 Flow Area (sq ft) 392.67 189.80 
E.G. Slope (ft/ft) 0.003190 Area (sq ft) 392.67 189.80 

6949.81 
Q Total (cfs) 2880.00 Flow (cfs) 1547.17 1332.83 
Top Width (ft) 1331.11 Top Width (ft) 127.76 37.81 

1165.54 
Vel Total (ft/sl 4.94 Avg. Vel. (ft/sl 3.94 7.02 
Max Chl Dpth (ft) 8.18 Hydr. Depth (ft) 3.07 5.02 
Conv. Total (cfs) 50987.6 Conv. (cfs) 27391.2 23596.4 
Length Wtd. (ft) 307.62 Wetted Per. (ft) 127.89 39.56 
Min Ch El (ft) 1485.75 Shear (lb/aq ft) 0.61 0.96 
Alpha 1.27 Stream Power (lb/ft s) 2.41 6.71 
Frctn Loss (ft) 1.58 Cum Volume (acre-ft) 24.29 132.21 

319.72 
C & E LOSS (ftl 0.11 Cum SA (acres) 9.18 24.21 

45.78 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1494.06 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.71 Wt.n-Val. 0.045 0.034 
W.S. Elev (ft) 1493.35 Reach Len. (ft) 311.06 304.96 

290.64 
Crit W.S. (ft) 1491.51 Flow Area (sq ft) 231.44 219.31 
E.G. Slope (ft/ft) 0.003224 Area (sq ft) 231.44 219.31 
Q Total (cfs) 2880.00 Flow (cfs) 1197.64 1682.36 
Top Width (ftl 83.58 TopWidth(ft) 45.77 37.81 
Vel Total (ft/s) 6.39 Avg. Vel. (ft/sl 5.17 7.67 
Max Chl Dpth (ft) 7.60 Hydr. Depth (ftl 5.06 5.80 
Conv. Total (cfs) 50725.1 Conv. (cfs) 21093.9 29631.2 
Length Wtd. (ftl 306.91 Wetted Per. (ft) 50.47 40.35 
Min Ch El (ft) 1485.75 Shear (lb/sq ft) 0.92 1.09 
Alpha 1.11 stream Power (lb/ft s) 4.78 8.39 
Frctn Loss (ft) 1.65 Cum Volume (acre-ft) 6.90 134.73 

3.18 
C & E Loss (ft) 0.15 Cum SA (acres) 2.05 23.99 

0.98 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 25.039 

INPUT 
Description: 
Station Elevation Data num= 124 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9464.27 1511.14 9488.43 1510.94 9543.64 1510.81 9556.34 1510.67 9593.9 1510.27 

i 



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

9464.27 ,045 9984.26 ,034 10023.9 .052 

Bank Sta: Left ~ight Lengths: Left Channel Right Coeff Contr. Expan. 
9984.26 10023.9 448.57 452 453.23 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1491.36 Element Left OB Channel 
Right 08 
Vel Head lft) 
W.S. Elev (ft) 

1.61 Wt. n-Val. 
1489.75 Reach Len. (ft) 

453.23 
crit W.S. lft) 1489.75 F ~ O W  Area (sq ft) 157.73 163.15 

E.G. Slope (ft/ft) 0.009576 Area (sq ft) 157.73 163.15 

4326.44 
Q Total (cfs) 
TOD Width (ft) 

2880.00 Flow (c~s) 
1081.74 Top Width lft) 

8.98 ~ v g .  Vel. (ft/s) 6.14 11.71 
7.92 Hydr. Depth (ft) 2.63 4.81 

29431.0 Conv. (cfs) 9902.6 19528.4 
450.93 Wetted Per. (ft) 60.16 36.00 

1483.38 Shear (lb/sq ft) 1.57 2.71 
1.29 stream power (lb/ft s )  9.63 31.74 
1.90 Cum Volume (acre-ft) 22.32 130.98 

282.10 
C & E LOSS (ft) 0.31 Cum SA (acres) 8.51 23.95 

38.59 

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

nrooram used critical depth for the water surface and continued on with the 
A - - - d ~ ~  

calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed hy more than 0.5 ft (0.15 m) . This may indicate 
the need for 

additional cross sections. 
Warninq: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the 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 not a valid subcritical answer. The program defaulted to critical depth 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev lftl 

1492.26 Element Left OB Channel 

2.16 Wt. n-Val. 
1490.10 Reach Len. (ft) 

453.23 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (CfS) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 

1490.10 Flow Area lsq ft) 
0.010655 Area (sq ft) 
2880.00 Flow (cfs) 

59.25 Top Width (ft) 
10.96 ~ v g .  vel. lft/s) 
6.72 Hydr. Depth (ft) 



Conv. Total (cfs) 27901.1 Conv. (cfs) 6189.9 21711.1 
Length Wtd. (ft) 451.31 Wetted Per. (ft) 27.97 36.70 
Min Ch El (ft) 1483.38 Shear (lblso ft) 2.08 3.18 
Alpha 
Frctn Loss (ft) 

1.16 Stream POW& (lb/ft s )  
- 

15.19 40.61 
2.04 Cum Volume (acre-ft) 5.76 133.35 

3.18 
C & E Loss (ft) 0.43 Cum SA (acres) 1.80 23.74 

0.98 

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

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

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

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

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Cave Creek 
MACH: 1 RS: 24.953 

INPUT 
Descriotion: 
statiok Elevation Data num= 115 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9571.55 1507.91 9617.01 1507.9 9648.95 1506.73 9704.04 1504.9 9745.14 1503.68 
9750.53 1503.76 9795.58 1504.85 9800.09 1504.95 9818.43 1505.58 9872.19 1507.09 

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

9571.55 ,045 9977.24 ,034 10024.8 ,052 

Bank Sta: Left Right Lengths: Left Channel Right 
9977.24 10024.8 421.96 427.96 410.54 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

10034.8411189.85 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1487.67 Element 
Right OB 
Vel Head (ft) 0.59 Wt. n-Val 

0.052 
W.S. Elev (ft) 

410.54 
Crit W.S. (ft) 

18.09 
E.G. Slope (ft/ft) 

9533.76 
Q Total (cfs) 

37.10 
Top Width (ft) 

1112.55 
Vel Total (ft/s) 

Reach Len. (ft) 

Flow Area (sq ft) 

Area (sq it) 

Flow (cfs) 

Top Width (ft) 

Avg. Vel. (ft/s) 
2.05 
Max Chl Dpth (ft) 16.31 Hydr. Depth (ft) 

1.80 

Coeff Contr. 
.1 

Left 08 

0.045 

421.96 

212.75 

212.75 

839.00 

54.35 

3.94 

3.91 

Channel 

0.034 

427.96 

289.11 

289.11 

2003.90 

47.56 

6.93 

6.08 



Conv. Total (cfs) 59383.3 Conv. (cfs) 17299.5 41318.8 
765.0 
Length Wtd. (ft) 426.44 Wetted Per. lft) 55.06 48.89 

10.04 
Min Ch El (ft) 

0.26 
Alpha 

0.54 
Frctn Loss (ft) 

210.00 
C & E Loss (ft) 

27.67 

1479.35 Shear llb/sq ft) 0.57 0.87 

1.24 stream Power (lb/ft s )  2.24 6.02 

1.20 Cum Volume (acre-ft) 20.42 128.63 

0.05 Cum SA (acres) 7.93 23.53 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need Eor additional cross sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1488.47 Element Left OB Channel 
Right OB 
Vel Head lft) 0.74 Wt. n-Val. 0.045 0.034 
W.S. Elev (ft) 1487.73 Reach Len. lft) 421.96 427.96 

Flow Area (sq ft) 
Area rsa ftl 

Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Too Width (ft) 
VZ Total lft/S) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El (ft) 

Wetted Per. (ft) 
shear llb/sq £ti 
stream Power llh/Et s) 
Cum Volume lacre-ft) 

Alpha 
Frctn Loss (ft) 

3.18 
c & E LOSS (ft) 0.03 Cum SA (acres) 1.55 23.31 

0.98 

warning: The cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.872 

INPUT 
Description: 
Station Elevation Data 

Elev Sta 
1504.71 9505.87 

Elev Sta 
1505.72 9518.67 

Elev 
1507.24 
1499.02 
1496.02 

1491 
1490.64 

sta Elev Sta 
9464.7 1504.23 9485.92 

9521.57 1506.97 9550.58 
9596.24 1497.25 9612.37 

Elev Sta 
1504.47 9499.32 
1501.08 9558.24 

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

9464.7 ,045 9987.92 ,03410025.89 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9987.9210025.89 231.92 230.65 232.63 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

10025.8911037.05 1497.6 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 



E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

7 2 7  67  

1486.43 Element Left OB Channel 

1.06 Wt.n-Val. 
1485.37 ReachLen. (ft) 

-- 
Crit W.S. (ft) 1483.82 ~ l o w  Area (sq ft) 171.42 263.31 
E.G. Slope (ft/ft) 0.003415 Area (sq ft) 171.42 263.31 

9316.87 
Q Total (cfs) 2880.00 Flow (c~s) 512.16 2367.84 
Top Width (ft) 1070.11 Top Width (ft) 93.67 37.97 

938.47 
vel Total (ft/s) 6.62 Avq. Vel. (ft/sl 2.99 8.99 
Max Chl Dpth (ft) 18.10 Hyiir. Depth (ft) 1.83 6.93 
Conv. Total (cfs) 49279.9 Conv. (cfs) 8763.6 40516.3 
Length Wtd. (ft) 230.86 Wetted Per. (ft) 94.38 39.86 
Min Ch El (ft) 1476.74 Shear ilblso ftl 0.39 1.41 - - 

Alpha 1.55 Stream POW& (lb/ft s )  1.16 12.67 
Frctn Loss (ft) 1.23 Cum Volume (acre-ft) 18.56 125.92 

121.17 
c 6 E LOSS (ft) 0.11 cum SA (acres) 7.21 23.11 

18.00 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This mav indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
~revious cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with 
the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1487.27 Element 
Right OB 
Vel Head (ft) 1.05 Wt.n-Val. 
W.S. Elev (ft) 1486.22 Reach Len. (ft) 

232.63 

Left OB Channel 

Crit W.S. (ft) 1483.72 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.003025 Area (so ftl 
Q Total icfs) 2880.00  low (cEs) 
Top Width (ft) 50.10 Top Width (ft) 
Vel Total (ft/s) 7.82 Avg. Vel. (ft/s) 
Max Chl D ~ t h  (ft) 9.48 Hvdr. De~th lftl . ~. 
~onv. ~ 0 t h  (&sj 52362.3 c;)nv. (cis) 
Length Wtd. (ft) 230.76 Wetted Per. (ft) 
Min Ch El (ft) 1476.74 Shear (lb/sq ft) 
Alpha 1.11 stream Power (lb/ft s )  
Frctn Lass (ft) 1.19 Cum Volume (acre-ft) 

2 ,n 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with 
the lowest. valid, 

water surface was used 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.828 

INPUT 
DescriDtion: 
station Elevation Data 

Elev Sta 
1489.53 9888.63 
1486.86 9957.93 
1480.47 9987.61 
1481.5310023.05 
1476.210132.43 
1469.5110200.38 
1469.5710292.11 

Elev Sta 
1489.27 9919.71 
1485.53 9958.81 
1477.63 9997.08 
1483.0610024.06 
1469.2110142.61 
1469.610211.14 
1469.2810294.14 

Elev 
1488.56 
1485.58 
1475.84 

Sta Elev Sta 
9873.38 1489.05 9874.55 
9924.51 1488.81 9931.83 

Elev Sta 
1489.48 9878.94 
1489.2 9945.36 



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

9873.38 ,045 9987.61 .03410023.05 .052 

sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9987.6110023.05 188.99 188.4 195.18 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

10023.0510925.34 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

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

1485.09 Element 

2.20 Wt. n-Val. 
1482.89 Reach Len. (ft) 

Left OB Channel 

195.18 
Crit W.S. (ft) 1482.89 Flow Area (sq ft) 69.32 191.69 
E.G. Slope (ft/ft) 0.009357 Area (sq ft) 69.32 191.69 

9206.23 
Q Total (c~s) 2880.00 Flow (Cfs) 455.72 2424.28 
Top Width (ft) 899.48 Top Width (ft) 22.73 35.06 

841.70 
vel Total (ft/s) 11.03 Avg. Vel. (ft/s) 6.57 12.65 
Max Chl Dpth (ft) 14.91 Hydr. Depth (ft) 3.05 5.47 
Conv. Total (cfs) 29772.6 Conv. (cfs) 4711.1 25061.4 
Length Wtd. ift) 188.47 Wetted Per. ('it) 23.48 37.05 
Min Ch El ('it) 1475.57 Shear (lb/sq ft) 1.72 3.02 
Alpha 1.16 Stream Power (lb/ft s) 11.34 38.23 
Frctn Loss ('it) 1.73 Cumvolume (acre-ft) 17.92 124.71 

71.70 
C & E LOSS (ft) 0.07 Cum SA (acres) 6.90 22.92 

13.25 

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

Droqram selected the water surface that had the least amount of error between 
computed and- 

assumed values. 
Warning: Divided flow computed for this cross-section. 
Warnino: The enerqv loss was greater than 1.0 ft (0.3 m). between the current and 

, L L L L A L a L  

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. 

CROSS SECTION OUTPUT Profile #WS F-Wa) 

E.G. Elev (ft) 1485.91 Element Left OB Channel 
Right OB 
vel Head ('it) 2.80 Wt. n-Val. 0.045 0.034 
W.S. Elev (ft) 1483.11 Reach Len. (ft) 188.99 188.40 

195.18 
Crit W.S. (ft) 
E.G. S ~ O D ~  lft/ft) 
Q Total ic ' ia) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl DDth (ft) . .  
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (Et) 
Alpha 
Frctn Loss ('it) 

Flow Area (sq ft) 
Area ( s q  ft) 
FIOW (cis) 
Top Width (ft) 
Avo. Vel. lftls) 

Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lblft s )  
Cum Volume (acre-£ t) . ~ 

3.18 
C & E LOSS ift) 0.10 Cum SA (acres) 1.33 22.70 

0.98 

Warninq: The cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.793 





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

program selected the water surface that had the least amount of error between 
computed and 

assumed values. 
warning: c he velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 Et (0.3 m). 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 

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 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.732 

INPUT 
Description: 
Station Elevation Data num= 77 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9562.28 1480.96 9581.24 1480.85 9589.69 1480.81 9598.74 1480.88 9603.62 1480.9 

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

9562.28 ,045 9971.47 .a34 10050.7 .052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9971.47 10050.7 120.58 169.1 229.97 .1 .3 

Ineffective Flow num= 2 
sta L sta R Elev Permanent 

9562.28 9931.18 F 
10050.0710677.35 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OE 
vel Head (ft) 
w.S. Elev (ft) 

229.97 
Crit W.S. (ft) 
E.G. Slope (ftlft) 

2069.22 
Q Total (cfs) 
Top Width (ft) 

501.61 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
FrCtn Loss (ft) 

18.30 
C & E LOSS (ft) 

Element Left OB Channel 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 

Flow (cfs) 
Top Width (ftl 

Avg. vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 

Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and 
previous cross 

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

CROSS SECTION OUTPUT Profile #WS F-Way 

6.G. Elev Lft) 1480.58 Element 
Right OB 

Left OB Channel 



Vel Head (ft) 1.21 Wt. n-Val. 0.034 
W.S. Elev (ft) 1479.37 Reach Len. (ft) 120.58 169.10 

7 7 9  07 > .  
Crit W.S. (ft) 1478.30 Flow Area (sq ft) 325.76 
E.G. Slope (ft/ft) 0.005638 Area (sq ft) 325.76 
Q Total (cfs) 2880.00 Flow (cfs) 2880.00 
Top Width (ft) 69.25 Top Width (ft) 69.25 
vel Total (ft/s) 8.84 ~ v g .  Vel. (ft/s) 8.84 
Max Chl Dpth (ft) 7.52 Hydr. Depth (ft) 4.70 
Conv. Total (cfs) 38354.0 Conv. (cfs) 38354.0 
Length Wtd. (ft) 169.10 Wetted Per. (ft) 73.67 
Min Ch El (ft) 1471.85 Shear (lb/sq ft) 1.56 
Alpha 1.00 Stream Power (lb/ft s )  13.76 
Frctn Loss (ft) 1.13 Cum Volume (acre-ft) 3.44 123.48 

3.18 
C & E Loss (ft) 0.04 Cum SA (acres) 1.32 22.10 

0.98 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.700 

INPUT 
Description: 
Station Elevation Data num= 4 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9729.78 ,045 9969.4 .03410032.14 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9969.410032.14 121.64 140.95 164.92 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9729.78 9927.98 F 
10032.1410356.39 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1479.00 Element Left OB Channel 
Right OB 
Vel Head (ft) 1.74 Wt. n-Val. 0.045 0.034 
W.S. Elev (ft) 1477.25 Reach Len. (ft) 121.64 140.95 

164.92 
Crit W.S. (ft) 1477.25 Flow Area (sq ft) 36.04 248.45 
E.G. Slope (ft/ft) 0.010075 Area (sq ft) 36.04 248.45 

&-,A 7C. 

Q Total (cfs) 
Top Width (ft) 

? G O  0 0  '.",.>> 

Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

11.43 

2880.00 Flow (cfs) 
352.14 Top Width (ft) 

Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 

Cum 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 
calculatibns; 
Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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



section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
eq~lal to critical 

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

is not a valid subcritical answer. me program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

1479.41 Element 

1.61 Wt. n-Val. 
1477.80 Reach Len. (ft) 

164.92 
crit W.S. (ft) 1477.32  low Area (sq ft) 
E.G. slope (ft/ft) 0.008051 Area (sq ft) 
Q Total (cfs) 2880.00 Flow (~£81 
Too Width (ftl 62.74 Top Width (ft) 
vei Total (ft/s) 10.18 A V ~ .  vel. (ft/s) 
 ax Chl ~ p t h  (ft) 5.74 Hydr. Depth (ftl 
Conv. Total (cfs) 32097.1 Conv. (cfs) 
Lenoth Wtd. (ftl 146.12 Wetted Per. (ft) 

Left OB Channel 

0.034 
121.64 140.95 

Mih2ch El (ft) 1472.06 Shear (lb/sq ft) 2.10 
Alpha 1.00 stream Power (lb/£t s )  21.38 
Frctn Loss (ft) 0.42 Cum Volume (acre-ft) 3.44 122.29 

3.18 
c & E Loss (ft) 0.36 Cum SA (acres) 1.32 21.84 

0.98 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The cross section had to be extended vertically duriing the critical depth 
calculations. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.673 

INPUT 
Description: 
Station Elevation Data -~ 

Sta Elev Sta 
9728.82 1481.15 9729.88 
9757.82 1480.12 9762.59 
3816.55 1483.57 9825.68 
9898.04 1475.54 3901.05 

Elev Sta 
1481.82 9738.26 
1481.16 9773.65 
1483.01 9866.76 
1475.48 9901.92 
1477.81 9945.11 
1475.79 9992.22 
1470.1910027.48 
1472.5310133.11 
1477.8910213.11 
1478.7 10256.9 
1480.13 

Elev Sta 
1484.58 9744.24 
1479.92 9779.02 

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

9728.82 ,045 9983.41 ,03410027.48 ,052 

Bank Sta: Left Right Lengths: Left Channel Right 
9983.4110027.48 153.22 217.5 200.24 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9728.82 9942.29 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev Ift) . . 
Right OB 
Vel Head (ft) 

0.052 
W.S. Elev (ft) 

200.24 
Crit W.S. (ft) 

1477.71 Element 

0.27 wt. n-Val. 

1477.44 Reach Len. (ft) 

1474.73 Flow Area (sq ft) 
563.12 
E.G. Slope (ft/ft) 0.001346 Area (sq ft) 

637.99 
Q Total (cfs) 3090.00 Flow (Cfs) 

1681.53 
Top Width (ft) 308.76 Top Width (ft) 

184.24 
Vel Total iftls) 3.70 A V ~ .  vel. (ft/s) 

Max Chl Dpth (ft) 8.24 Hydr. Depth (ft) 
4.84 

Elev Sta 
1484.48 9753.23 
1479.88 9791.01 

Elev 
1481.8 
1480.94 

Coeff Contr. 
.1 

Left OB 

0.045 

153.22 

2.10 

67.04 

0.42 

80.56 

0.20 

0.07 

Channel 

0.034 

217.50 

270.51 

270.51 

1408.05 

43.96 

5.21 

6.15 



Conv. Total (cfs) 84209.5 Conv. (cfs) 11.4 38372.5 
45825.6 
Length Wtd. (ftl 211.90 Wetted Per. (ft) 31.19 46.26 

117.17 
Min Ch El (ft) 1469.20 Shear (lb/sq ft) 0.01 0.49 

0.40 
Alpha 1.26 Stream Power (lb/ft s )  0.00 2.56 

1.21 
Frctn Loss (ft) 

9.21 
C & E LOSS lft) 

0.62 Cum Volume (acre-ft) 16.67 119.93 

0.22 Cum SA (acres) 5.85 21.89 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1478.63 Element Left OB Channel 
Right OB 

V r l  Head (ft) 0.40 Wt. n-Val. 0.034 
0.052 
W.S. Elev (ft) 1478.23 Reach Len. (ft) 153.22 217.50 

200.24 
Crit W.S. (ft) 1475.02 Flow Area (sq ft) 

364.79 
E.G. Slope (ft/ft) 0.001509 Area (sq ft) 

? L A  79 

Q Total (cfs) 3090.00 Flow (cfs) 1802.22 
1287.78 
Top Width (ft) 102.88 Top Width (ft) 44.07 

58.81 
Vel Total (ft/s) 4.61 Avg. Vel. (ft/s) 5.90 

3.53 
Max Chl Dpth (ft) 9.03 Hydr. Depth (ft) 6.93 

6.20 
Conv. Total (cfs) 79533.0 Conv. (cfs) 46387.2 

33145.9 
Length Wtd. (ft) 213.90 Wetted Per. ('it) 47.13 

64.34 
Min Ch El (ft) 1469.20 Shear (lb/sq ft) 0.61 

0.53 
Alpha 1.20 Streampower (lb/fts) 3.60 

1.89 
Frctn Loss (ft) 0.70 Cum Volume (acre-ft) 3.44 121.34 

2.49 
C & E Loss (ft) 0.24 Cum SA (acres) 1.32 21.67 

0.87 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream convevance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.632 

INPUT 
DescriDtion: 
station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
9833.69 1484.52 9839.11 1484.25 9848.06 1483.72 9851.28 1483.56 9855.2 1483.92 
9870.55 1481.58 9873.54 1480.7 9874.6 1479.77 9891.9 1478.31 9892.41 1478.22 
9894.15 1477.69 9899.41 1476.65 9909.34 1476.35 9913.16 1476.21 9926.69 1475.17 

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

9833.69 ,045 9974.26 .03410014.59 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9974.2610014.59 77.22 77.5 103.32 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9833.69 9944.11 F 



CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1476.87 Element 
Right OB 
Vel Head (ft) 

0.052 
W.S. Elev (ft) 

103.32 
Crit W.S. (ft) 

49.45 
E.G. Slope (ft/ft) 

49.45 
Q Total (CfS) 

321.02 
Top Width (ft) 

13.17 
vel Total (ft/s) 

6.49 
Max Chl Dpth (ft) 

3.75 
Conv. Total (cfs) 

3160.1 
Length Wtd. (ft) 

14.79 
Min Ch El (ft) 

2.15 
Alpha 

13.99 
Frctn Loss (ft) 

7.63 
C & E L O S S  (ft) 

3.44 

Wt. n-Val. 

Reach Len. (ft) 

Flow Area (sq f t) 

Area ( sg  ft) 

Flow (c~s) 

Top Width (ft) 

Avg. Vel. (ft/s) 

Hydr. Depth (ft) 

Conv. (cfs) 

Wetted Per. (ft) 

shear (lb/sq ft) 

stream Power (lh/ft s)  

Cum Volume (acre-ft) 

Cum SA (acres) 

Left OB Channel 

0.034 

77.22 77.50 

210.24 

210.24 

2768.98 

39.76 

13.17 

5.29 

27257.7 

41.15 

3.29 

43.36 

16.55 118.73 

5.70 21.69 

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. 
Warninq: The velocity head has changed hy more than 0.5 ft (0.15 m). This may indicate 
the need 

Warning: 
previous 

Warning: 
equal to 

for 
additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and 
cross 
section. This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set 
critical 
de~th. the calculated water surface came back below critical dewth. This 

indicates &at' there 
is not a valid subcritical answer. The program defaulted to critical depth 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

Alpha 
Frctn Loss (ft) 

1.65 
C & E Loss (ft) 

0.73 

1477.68 Element 

2.82 Wt. n-Val. 
1474.86 Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 

Left 08 Channel 

0.034 
77.22 77.50 

shear (lh/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 3.44 

Cum SA (acres) 1.32 

Warninq: The enerqy equation could not be balanced within the swecified number of .. . 
iterations. The 

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

additional cross sections. 
Warning: The cross section had to be extended vertically during the critical depth 
caln~lationn. .~~ ~-. . 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
~revious 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 

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 

CROSS SECTION 



RIVER: Cave Creek 
REACH: 1 RS: 24.617 

INPUT 
Description: 
Station Elevation Data num= 5 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9508.74 ,053 9961.9 .04310024.19 ,046 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9961.910024.19 195.74 158.78 145.31 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9508.74 9922.68 F 

CROSS SECTION OWPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 

1473.05 Element 

1.34 Wt.n-Val. 
0.046 
W.S. Elev (ft) 1471.71 Reach Len. (ft) 

Left OB 

0.053 

195.74 
145.31 
Crit W.S. (ft) 1471.71 FlowArea (sqft) 89.72 

49.76 
E.G. Slo~e (ft/ftl 0.016754 Area (so ft) 362.54 . .  

69.03 
Q Total (cfs) 3090.00 Flow (cfs) 564.04 

329.87 
Top Width (ft) 251.99 Top Width (ft) 140.88 

48.81 
vel Total (ft/s) 8.72 ~ v g .  Vel. (ft/s) 6.29 

6.63 
Max Chl Dpth (ft) 5.14 Hydr.Depth(ft) 2.29 

2.00 
Conv. Total (cfs) 23872.7 Conv. (cfs) 4357.7 

2548.5 
Length Wtd. (ft) 173.26 Wetted Per. (ft) 39.35 

24.93 
Min Ch El (ft) 1467.86 Shear (lb/sq ft) 2.38 

2.09 
Alpha 

13.84 
Frctn Loss (ft) 

7.49 
C & E Loss (ft) 

3.37 

1.13 Stream power (lb/ft s )  14.99 

2.05 Cum Volume (acre-ft) 16.23 

0.26 Cum SA (acres) 5.58 

Channel 

0.043 

158.78 

215.02 

215.02 

2196.09 

62.29 

10.21 

3.45 

16966.5 

62.32 

3.61 

36.86 

118.35 

21.59 

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

oroaram used critical deoth for the water surface and continued on with the . - 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warnins: The enerw loss was qreater than 1.0 ft (0.3 m). between the current and - -. 
previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the 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 not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1474.63 Element Left OB Channel 
Right OB 
Vel Head (ft) 2.12 Wt. n-Val. 0.043 
W.S. Elev (ft) 1472.51 Reach Len. (ft) 195.74 158.78 



Vel Total (ft/s) 11.67 Avg. Vel. (ft/s) 11.67 
Max Chl Dpth (ft) 4.65 Hydr. Depth (ft) 4.25 
Conv. Total (Cfs) 22197.9 Corm. (c~s) 22197.9 
~ength Wtd. (ft) 166.75 Wetted Per. (ftl 70.06 
Min Ch El (ft) 1467.86 Shear (lb/sq ft) 4.57 
Alpha 1.00 stream Power (Ib/ft s )  53.36 
Frctn LOSS (ft) 2.98 cum Volume (acre-ft) 3.44 119.57 

1.65 
c & E LOSS (ft) 0.28 Cum SA (acres) 1.32 21.37 

0.73 

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

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

additional cross sections. 
Warning: The cross section had to be extended vertically during the critical depth 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

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

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.587 

INPUT 
Description: 
Station Elevation Data 

Sea Elev Sta Elev Sta 
1472.7 9533.85 
1481.47 9602.92 
1473.13 9677.69 
1465.85 9778.95 

Elev Sta 
1473 9578.84 

1481.45 9620.21 
1467.27 9690.36 

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

9512.1 ,053 9970.34 .04310016.13 .046 

Elev 
1472.93 
1475.74 
1465.31 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9970.3410016.13 279.2 199.12 98.46 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
9512.1 9762.43 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ftl 
Right OB 
Vel Head Ift) 

1469.50 Element 

0.47 Wt. n-Val 
0.046 
w.S. Elev (ft) 1469.03 Reach  en. (ft) 

98.46 
crit w.s. (ft) 1468.51 Flow Area (sq £ti 

8.33 
E.G. slope (ft/ft) 0.008797 Area isq ft) 

8.33 
Q Total (cfs) 3090.00 Flow (cfs) 

28.40 
TOD Width (ft) 356.57 Top Wldth (ftl 

6.59- 
Vel Total (ft/s) 5.07 Avg. Vel. (ft/s) 

3.41 
Max Chl Dpth (ft) 4.07 Hydr. Deptb (ft) 

1.26 
COnV. Total (c~s) 32945.3 Con". (~£5) 

302.8 
Length Wtd. (ft) 229.01 Wetted Per. (ft) 

6.97 
Min Ch El (ftl 1464.96 Shear (lb/sq ft) 

0.66 
Alpha 1.18 Stream Power (lb/ft s) 

2.24 
Frctn LOSS (ft) 0.80 Cum Volume (acre-ft) 

7.36 
C & E LOSS (ft) 0.09 Cum SA (acres) 

3.28 

Left OB 

0.053 

279.20 

451.01 

737.73 

1986.87 

304.19 

4.41 

2.17 

21183.9 

207.99 

1.19 

5.25 

13.76 

4.58 

Channel 

0.043 

199.12 

150.46 

150.46 

1074.73 

45.79 

7.14 

3.29 

11458.7 

45.99 

1.80 

12.83 

117.68 

21.40 



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right 08 
Vel Head (ft) 
W.S. Elev (ft) 

1470.65 Element 

1.17 Wt. n-Val. 
1469.48 Reach Len. (ft) 

Left OB Channel 

. . . . 
98.46 
Crit W.S. (ft) 1469.48 Flow Area (sq ft) 225.65 171.16 
E.G. Slope (ft/ft) 0.016487 Area (sq ft) 225.65 171.16 
Q Total (cfs) 3090.00 Flow (cfs) 1332.03 1757.97 
Top Width (ft) 150.91 Top Width (ft) 105.12 45.79 
Vel Total (ft/s) 7.79 Avg. Vel. (ft/s) 5.90 10.27 
Max Chl Dpth (ft) 4.52 Hydr. Depth (ft) 2.15 3.74 
Conv. Total (cfs) 24064.8 Conv. (cfs) 10373.8 13691.0 
Length Wtd. (ft) 213.81 Wetted Per. (ft) 107.46 48.60 
Min Ch El (ft) 1464.96 Shear (lblsq ft) 2.16 3.62 
Alpha 1.24 Stream Power (lb/ft s) 12.76 37.23 
Frctn Loss (ft) 1.10 Cum Volume (acre-ft) 2.93 118.77 

1.65 
C & E LOSS (ft) 0.28 Cum SA (acres) 1.09 21.17 

0.73 

Warninq: The enerw ecruation could not be balanced within the specified number of -. - 
iterations. The 

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

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross - 
sections. 
Warning: The cross section had to be extended vertically during the critical depth 
calculations. 
Warninu: The enersv loss was ureater than 1.0 ft (0.3 m ) .  between the current and - -. 
previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the 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 not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 211.549 

- A  

Description: 
Station Elevation Data 

Sta Elev Sta 
~~ .~ 
Elev Sta Elev Sta 

1486.52 9773.38 
1466.87 9875.08 
1466.25 9963.35 
1463.3410013.34 
1465.7810099.94 
1465.9210158.76 
1475.3110216.54 
1480.59 

Elev 

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

9725.02 ,053 9966.78 .04310064.42 .046 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9966.7810064.42 237.02 236.9 184.43 .1 .3 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1468.61 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.17 Wt.n-Val. 0.053 0.043 

0.046 
w.s. Elev (ft) 

184.43 
Crit W.S. (ft) 

1468.44 ReachLen. (ft) 237.02 236.90 

1466.63 Flow Area (sq ft) 355.80 393.22 



Top Width (ft) 339.44 Top Width lft) 
104.35 
vel Total (ft/s) 3.15 ~ v g .  vel. (ft/s) 

2.38 
Max Chl Dpth (ft) 6.38 Hydr. Depth (ft) 

2.23 
Conv. Total (cfs) 71433.1 Conv. (cfs) 

12792.1 
Length Wtd. (ft) 229.78 Wetted Per. (it) 

104.53 
Min Ch El (ft) 1463.34 Shear llb/sq ft) 

0.26 
Alpha 1.09 stream Power (lb/Et s )  

0.62 
Frctn Loss (ft) 0.89 Cum Volume (acre-ft) 

7.09 
C & E Loss lft) 0.12 Cum SA (acres) 

3.15 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 01 areater than 1.4. This may indicate the need for additional cross - 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 

0.046 
w.S. Elev (ft) 1468.65 

184.43 
Crit W.S. (ft) 1467.10 

209.37 
E.G. Slope (ft/ft) 0.002482 

209.37 
0 Total (c~s) 3090.00 

631.90 
Top Width (ft) 240.64 

78.58 
vel Total (ft/s) 3.73 

3.02 
Max Chl Dpth (ft) 5.31 

2.66 
Conv. Total (cfs) 62018.5 

12682.7 
Lenqth Wtd. (ft) 228.79 

01.53- 
Min Ch El (ft) 

0.40 
Alpha 

1.20 
Frctn Loss (ft) 

1.41 
C & E Loss (ft) 

Element 

Wt. n-Val. 

Reach Len. (ft) 

Flow Area lsq ft) 

Area (sq ft) 

Flow (c~s) 

Top Width lft) 

Avg. Vel. (ft/s) 

Hydr. Depth lft) 

Conv. (cfs) 

Wetted Per. (ft) 

Shear (lb/sq ft) 

Stream Power llb/ft s )  

Cum Volume (acre-ft) 

Cum SA (acres) 

Left OB 

0.053 

237.02 

206.37 

206.37 

596.00 

64.42 

2.89 

3.20 

11962 .O 

69.42 

0.46 

1.33 

1.54 

0.54 

Channel 

0.043 

236.90 

413.65 

413.65 

1862.10 

97.64 

4.50 

4.24 

37373.7 

97.84 

0.66 

2.95 

117.44 

20.84 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.504 

INPUT 
Descriotion: - - ~ ~ - ~  

statio; Elevation Data num= 4 8 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9799.99 1477.04 9832.33 1479.72 9833.78 1479.87 9836.1 1479.76 9837.82 1479.52 
9842.5 1479.51 9886.79 1478.73 9910.63 1474.24 9915.69 1473.5 9931.49 1471.19 
9945.76 1467.97 9950.79 1467.06 9956.75 1466.19 9970.99 1461.89 9973.37 1461.23 
9974.08 1460.9510004.76 1459.9910009.38 1459.8910011.71 1459.810016.64 1462.84 
10022.14 1464.8510028.56 1468.6110031.18 1470.3410037.66 1470.8810038.69 1470.97 
10075.27 1471.2210076.23 1471.2710078.54 1471.38 10079.7 1471.36 10084.5 1470.47 
10095.57 1469.81 10100.9 1468.1210109.53 1464.1210114.08 1464.2310162.48 1465.64 
10166.31 1465.7110166.79 1465.7510167.18 1465.8610169.94 1466.2610181.94 1468.12 



Ma~ing's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9799.99 ,053 9886.79 .04310037.66 ,046 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9886.7910037.66 200.96 205.24 210.33 .1 

CROSS SECTION ODTPDT Profile #WS F-Plain 

E.G. Elev (ft) 1467.60 Element Left OB 
Right OB 
Vel Head (ft) 1.36 Wt.n-Val. 

0.046 
W.S. Elev (ft) 1466.24 Reach Len. (ft) 200.96 

210.33 
Crit W.S. (ft) 1466.15 Flow Area (sq ft) 

80.40 
E.G. Slope (ft/ft) 0.011228 Area isq ft) 

80.40 
Q Total (cfs) 3300.00 Flow (cfs) 

315.89 
Top Width (ft) 132.93 Top Width (ft) 

64.83 
Vel Total (ft/s) 8.54 Avg. vel. (ft/s) 

3.93 
Max Chl Dpth (ft) 6.44 Hydr. Depth (ft) , ? A  -."= 
Conv. Total (cfs) 31143.0 Conv. (cfs) 

2981.1 
Lensth Wtd. (ft) 206.36 Wetted Per. (ftl . . 

65.37- 
Min Ch El (ft) 1459.80 Shear (lb/sq ft) 

0.86 
Alpha 1.20 Stream Power (lb/ft s) 

3.39 
Frctn Loss (ft) 1.81 Cumvolume (acre-ft) 8.37 

6.42 
C & E LOSS (ft) 0.24 Cum SA (acres) 2.79 

2.79 

Channel 

0.043 

205.24 

306.15 

306.15 

2984.11 

68.09 

9.75 

4.50 

28161.9 

70.49 

3.04 

29.68 

114.54 

20.62 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and a 
previous cross 

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

CROSS SECTION OLITPDT Profile #WS F-Way 

E.G. Elev lft) 1467.87 Element 
Right OB 
vel Head (ft) 

n ndfi 
1.01 Wt. n-Val 

W.S. Elev (ft) 1466.86 Reach Len. (ft) 
210.33 
Crit W.S. (ft) 1465.99 Flow Area (sq ft) 

78.73 
E.G. Slope (ft/ft) 0.007716 Area (sq ft) 

78.73 
Q Total Ids) 3300.00 Flow Icfs) 

357.58 
Top Width (ft) 109.80 Top Width (ft) 

36.38 
Vel Total (ft/s) 7.69 Ava. Vel. (ft/s) - 

4.54 
Max Chl Dpth (ft) 7.06 Hydr. Depth (ft) 

2.16 
Conv. Total I C E S )  37568.4 con". (cfs) . . 

4070.8 
Length Wtd. (ft) 205.93 Wetted Per. (ft) 

38.88 
Min Ch El (ft) 1459.80 Shear (lb/sq ft) 

0.98 
Alpha 1.10 stream Power (lb/ft s) 

4.43- 
Frctn Loss (ft) 1.70 Cum Volume (acre-ft) 

0.80 
C & E Loss (ft) 0.06 Cum SA (acres) 

0.40 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION 



RIVER: Cave Creek 
REACH: 1 RS: 24.466 

INPUT 
Description: 
Station Elevation Data num= 25 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9836.49 1482.27 9897.84 1481.98 9910.05 1482.05 9911.51 1481.52 9938.09 1471.85 
9964.03 1461.6 9968.21 1460.38 9980.21 1460.22 10010.5 1459.4510020.59 1462.21 

10024.68 1463.6510033.66 1463.5510044.01 1463.7610051.57 1463.6710056.89 1463.6 
10075.19 1463.6310115.84 1462.4510134.66 1461.6210139.99 1461.3910162.72 1463.33 
10177.75 1465.5610216.29 1469.8510228.77 1472.2510252.74 1477.8710256.26 1478.72 

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

9836.49 ,033 9910.05 ,04310051.57 ,046 

sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9910.0510051.57 139.86 206.28 254.16 .1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ftl 1465.54 Element Left OB 
Right 08 
Vel Head (ft) 0.54 Wt. n-Val. 

0.046 
W.S. Elev (ftl 1465.00 Reach Len. (Et) 139.86 

254.16 
crit w.s. (ft) 1464.34  low Area (sq ft) 

256.12 
E.G. Slope (ft/ftl 0.007039 Area (sq ftl 

256.12 
Q Total (cf.9) 3300.00 Flow (cfs) 

1133.97 
Top Width (ft) 218.55 Top Width (ftl 

122.41 
Vel Total (ft/s) 5.62 Avg. Vel. (ft/s) 

4.43 
Max Chl Dpth (ft) 5.55 Hydr. Depth (ft) 

2.09 
conv. Total (cfs) 39334.0 Canv. (cfs) 

13516.2 
Length Wtd. (ft) 218.74 Wetted Per. (ftl 

122.65 
Min Ch El (ft) 1459.45 Shear (lblsq ft) 

0.92 
Alpha 1.10 stream Power (lb/ft s )  

4.06 
Frctn Loss (ft) 0.83 Cum volume (acre-ft) 8.37 

5.61 
C & E -9s (ft) 0.08 Cum SA (acres) 2.79 

2.34 

Channel 

0.043 

206.28 

330.99 

330.99 

2166.04 

96.14 

6.54 

3.44 

25817.8 

97.60 

1.49 

9.75 

113.04 

20.23 

Warninq: The conveyance ratio (upstream conveyance divided by downstream conveyance) i 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-War 

E.G. Elev (ft) 
Right OB 

Vel Head (ft) 

1466.12 Element 

0.83 Wt. n-Val 
0.046 
W.S. Elev (ft) 1465.29 Reach Len. (ftl 

254.16 
Crit w.S. (ft) 1464.77  low Area (sq ft) 

114.97 
E.G. slope (ftlft) 0.008844 Area (sq ft) 

114.97 
Q Total (cfs) 3300.00 Flow (~f.3) 

532.24 
Top Width (ft) 155.31 Top Width (ftl 

58.43 
vel Total (ft/s) 6.96 Avg. Vel. (ft/sl 

4.63 
Max Chl Dpth (ft) 5.84 Hydr. Depth (ftl 

1.97 
Conv. Total (cfs) 35090.9 Conv. (cfs) 

5659.6 
Length Wtd. (ft) 210.14 Wetted Per. (ft) 

61.12 
Min Ch El (ft) 1459.45 Shear (lb/sq ft) 

1.04 
Alpha 1.10 Stream Power (lb/ft s) 

4.81 
Frctn LOSS (ft) 1.03 Cum volume (acre-ft) 

0.34 
C & E LOSS Lft) 0.13 cum SA (acres) 

0.17 

Left OB Channel 

0.043 

139.86 206.28 

359.22 

359.22 

2767.76 

96.88 

7.71 

3.71 

29431.3 

98.39 

2.02 



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9827.93 1480.33 9902.61 
9910.5 1477.45 9945.1 

10030.76 1460.7310047.51 
10110.11 1462.6210121.38 
10145.47 1460.7710154.61 
10192.49 1464.5210196.94 

RS: 24.427 

Elev sta 
1479.55 9903.81 
1459.64 9946.73 

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

9827.93 ,033 9906.86 .04310085.11 ,046 

Bamk Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9906.8610085.11 422.06 440.98 388.41 .1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head fftl . . 

0.046 
W.S. Elev (ft) 

388.41 
Crit W.S. (ft) 

223.08 

1464.63 Element Left OB 

0.26 Wt.n-Val. 

1464.37 Reach Len. (ft) 422.06 

1462.57 Flow Area (sq ft) 

E.G. Slope (ft/ft) 0.002373 Area (sq ft) 
223.08 
Q Total (cfs) 3300.00 Flow (~£9) 

584.02 
Top Width (ft) 252.34 Top Width (ft) 

103.14 
Vel Total (ft/s) 3.89 ~ v g .  Vel. (ft/s) 

2.62 
Max Chl Dpth (ft) 5.57 Hydr. Depth (ft) 

2.16 
CO~V. Total (cfs) 67743.8 CO~V. (~fs) 

11988.9 
Length Wtd. (ft) 434.12 Wetted Per. (ft) 

103.98 
Min Ch El (ft) 1458.80 Shear (lb/sq ft) 

0 . 3 2  

0.83- 
Frctn Loss (ft) 

4.21 
C & E Loss (ft) 

1.68 

1.11 stream Power (lb/ft s )  

0.88 Cum Volume (acre-ft) 8.37 

0.02 Cum SA (acres) 2.79 

Warning: Divided flow computed for this cross-section 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1464.96 Element Left OB 
Right OB 
Vel Head (ft) 0.39 Wt.n-Val. 
W.S. Elev (ft) 1464.57 Reach Len. (ft) 422.06 . . 

388.41 
Crit W.S. (ft) 1462.62 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.003086 Area (sq ft) 
0 Total lcfsl 3300.00 Flow fcfsl 
Top Width (ft) 149.59 Top width' (ft) 
vel Total (ft/s) 5.04 ~ v g .  vel. (ft/s) 
Max Chl Dpth (ft) 5.77 Hydr. Depth (ft) 
Conv. Total lcfsl 59401.6 Conv. lcfsl -~ ~~~~~~ - - ~ - ~  ~ 

Length wtd. ift)' 440.98 Wetted Per. (ft) 
Min Ch El (ft) 1458.80 Shear (lb/sa ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.00 stream powe; (lb/ft s )  
1.10 Cum volume (acre-ft) 0.98 
0.04 Cum SA (acres) 0.37 

Elev 
1478.72 
1459.49 
1461.73 

Charnel 

0.043 

440.98 

624.55 

624.55 

2715.98 

149.19 

4.35 

4.19 

55754.9 

150.41 

0.62 

2.68 

110.78 

19.65 

Channel 



.darning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

cL",?.~.  --"= 
?EACH: 1 RS: 24.343 

Data num= 51 
S t a  Elev Sta Elev Sta Elev C+= 171 a., 

~ - - - ; n - ' s  n Values num= 3 I 
_._ n Val Sta n Val Sta n Val 

9765.12 ,033 9850.98 ,04310103.21 ,046 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ftl 1463.73 Element Left OB Channel 
Right OB 
Vel Head (ftl 0.20 ~ t .  n-Val. 0.043 

0.046 
w.s. Elev (ft) 1463.53 Reach Len. (ftl 239.12 226.51 

216.51 
Crit W.S. (ftl 1460.82  low Area (sq ft) 815.72 

126.93 
E.G. slope (ft/ftl 0.001757 Area (sq ftl 815.72 

126.93 
Q Total (cfsl 3300.00 Flow (cfsl 3022.98 

277.02 
TOD Width (ftl 258.16 Top Width (ft) 196.29 

61.87 
vel Total (ft/s) 3.50 ~ v g .  vel. (ft/sl 3.71 

2.18 
Max Chl DDth (ft) 8.20 Hydr. Depth (ftl 4.16 I 

2.05 
Conv. Total (cfsl 78736.8 conv. (cfsl 72127.1 

6609.7 
Lenath Wtd. (ft) 225.59 wetted Per. (ftl 199.29 I 

62.01- 
Min Ch El (ftl 1455.33 Shear (lb/sq ftl 0.45 

0.22 
Alpha 1.06 stream Power (lb/ft s )  1.66 

0.49 
Frctn Loss (ftl 0.13 Cum Volume (acre-ftl 8.37 103.49 

2.65 
C & E Loss (ft) 0.04 Cum SA ((acres) 2.79 17.90 

0.95 

warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. I 
CROSS SECTION OUTPUT profile #ws F-Way I 
E.G. Elev (ft) 1463.82 Element Left OB Channel I 

eA-.dA 

rri? w s .  l f t l  1460.78  low Area (sa ftl *.)i ni I 

CROSS SECTION 

Pl.7"". C ...- 
I 

INPUT 
Description: 
Station Elevation 

Sta Elev . ..~ u-- MA-"  

9765.12 1474.29 9781.64 1474.03 9818.12 1475.38 9850.98 1477.6 9857.93 1477.16 
9862.48 1475.66 9867.02 1474.16 9882.1 1469.1 9891.03 1463.25 9897.3 1458.88 
9907.84 1458.79 9918.22 1458.68 9930.06 1458.62 9932.66 1458.57 9976.47 1458.22 
9981.02 1458.22 9988.99 1456.5 9990.6 1455.94 9997.99 1455.6110004.18 1455.33 
10016.29 1458.5610032.01 1462.3310036.62 1464.7110055.79 1463.0910072.49 1461.66 
10079.31 1461.3110088.55 1461.5310102.24 1461.3910103.21 1461.3510112.69 1460.96 
10116.86 1460.54 10134.6 1460.9410151.03 1462.0910159.25 1462.8810166.38 1463.67 
10178.86 1465.7810201.46 1469.0410206.93 1469.810209.41 1470.0410218.98 1470.65 
10232.08 1472.0610237.11 1472.12 10259.7 1473.1610289.68 1473.3710310.69 1474.33 
10317.37 1474.1810339.48 1473.4910346.56 1473.6610364.48 1473.4310370.89 1473.52 
10371.82 1473.55 

. ~- 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9850.9810103.21 239.12 226.51 216.51 .1 .3 

Right OB 
vel Head (ftl 0.25 Wt. n-Val. 0.043 
W.S. Elev (ft) 1463.57 Reach Len. (ft) 239.12 226.51 

11C C 1  

- - - - . . . - . , . . , 
E.G. Slope (ft/ftl 0.002056 Area (sq ft) 825.01 
Q Total (Cfs) 3300.00 Flow (c~s) 3300.00 
Top Width (ft) 197.01 Top Width (ft) 197.01 
Vel Total (ft/sl 4.00 Avg. Vel. (ft/sl 4.00 
Max Chl Dpth (ftl 8.24 Hydr. Depth (ftl 4.19 
Conv. Total (cfsl 72779.6 conv. (cfs) 72779.6 
Length Wtd. (ftl 226.51 Wetted Per. (ft) 202.26 
Min Ch El (ftl 1455.33 Shear (lb/sq ftl 0.52 
Alpha 1.00 stream Power (lb/ft sl 2.09 
v r c t n  1,ors 1 f t . l  0.15 Cum Volume (acre-ft) 0 Q Q  

101 7 9  - - - -. . -. . - , . . , . > -  , 2  

C & E LOSS (ftl 0.05 Cum SA (acres) 0.37 17.64 



Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.300 

INPUT 
Description: 
Station Elevation Data num= 46 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9767.11 1479.35 9778.14 1479.6 9799.59 1480.03 9814.28 1480.33 9831.12 1480.62 
9833.04 1479.7 9854.59 1469.28 9870.06 1461.04 9885.42 1459.77 9918.35 1458.76 
9922.59 1458.66 9926.15 1458.42 9950.61 1456.45 9962.31 1455.46 9967.28 1454.99 
9970.13 1455.23 9999.2 1456.110008.35 1456.2110020.99 1455.93 10027.4 1456.61 

10064.43 1457.2810074.81 1457.2910080.25 1457.51 10084.1 1457.16 100R6.5 1457.92 

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

9767.11 ,033 9831.12 ,043 10126.5 ,046 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9831.12 10126.5 255.26 190.58 121.86 .1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 

0.046 
W.S. Elev (ft) 

121.86 
Crit W.S. (ft) 

256.90 
E.G. Slope (ft/ft) 

256.90 
Q Total (cfs) 

330.90 
Top Width (ft) 

67.82 
vel Total (ft/s) 

1.29 
Max Chl Dpth (ft) 

2 7 9  

Element Left 08 

Wt. n-Val. 

Reach Len. (ft) 255.26 

Flow Area (sq ft) 

Area (sq ft) 

Flow (cfs) 

Top Width (ft) 

Avg. Vel. (ft/s) 

Hydr. Depth (ft) 

Conv. Total (cfs) 200362.6 Conv. (cfs) 
20090.8 
Length Wtd. (ft) 184.63 Wetted Per. (ft) 

68.20 
Min Ch El (ft) 1454.99 Shear (lb/sq ft) 

0.06 
Alpha 

0.08 
Frctn Loss (ft) 

1.70 

1.04 Stream Power (lb/ft s) 

0.06 CumVolume (acre-ft) 8.37 

C k E Loss (ft) 0.00 Cum SA (acres) 2.79 
0.63 

Expan. 
.3 

Channel 

0.043 

190.58 

1576.77 

1576.77 

2969.10 

261.07 

1.88 

6.04 

180271.9 

262.01 

0.10 

0.19 

97.27 

16.71 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1463.61 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.07 Wt. n-Val. 0.043 
W.S. Elev (ft) 1463.55 Reach Len. (ft) 255.26 190.58 

1 7 1  1)1( -"A,"" 

Crit W.S. (ft) 1458.86 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000337 Area (sq ft) 
0 Total lcfsl 3300.00 Flow lcfsl ~~~~ ~~ 

Fop width (ft) 261.14 Width Iftl 
vei Total (ft/s) 
Max Chl Dpth (ft) 8.55 Hydr. Depth (ft) 
Conv. Total (cfs) 179727.9 Conv. (cfs) 
Length Wtd. lft) 190.58 Wetted Per. lftl . . 
 in-ch ~1 (ft) 1454.99 she& (ibjsg ' E t j  
Alpha 
Frctn Loss (ft) 
C k E LOSS (ft) 

1.00 stream ~o'we; (lblft s) 0.26 
0.07 Cum volume (acre-ft) 0.98 97.52 
0.00 Cum SA (acres) 0.37 16.44 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.264 





Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.232 

INPUT 
Description: 
Station Elevation Data num= 55 

Elev Sta Sta Elev Sta 
9642.83 1471.7 9658.4 
9728.75 1471.52 9762.57 
9781.66 1473.04 9788.06 

Elev Sta Elev Sta Elev 
1471.57 
1472.77 
1473.2 

1465.05 
1462.38 

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

9642.83 ,033 9828.86 ,04210040.78 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9828.8610040.78 119.69 115.9 115.89 .1 

CROSS SECTION OUTPUT Profile #WS P-Plain 

1463.31 Element 

0.60 Wt. n-Val 

Left OB Channel 

0.042 

115.90 

529.29 

529.29 

3286.56 

93.98 

6.21 

5.63 

58205.1 

96.59 

1.09 

6.77 

87.17 

15.07 

W.S. Elev (ft) 1462.72 Reach Len. (ft) 119.69 
115.89 
Crit W.S. (ft) 1459.89 Flow Area (sq ft) 

9.10 
E.G. Slope (ft/ft) 0.003188 Area (sq ft) 

9.10 
Q Total (cfs) 3300.00 Flow (cfs) 

13.44 
Top Width (ft) 105.99 Top Width (ft) 

12.01 
Vel Total (ft/s) 6.13 ~ v g .  Vel. (ft/s) 

7 4 s  -. -- 
Max Chl Dpth (ft) 9.95 Hydr. Depth (ft) 

0.76 
Conv. Total (cfs) 58443.0 Conv. (cfs) 

238.0 
Length Wtd. (ft) 115.90 Wetted Per. (ft) 

12.11 
Min Ch El (ft) 1452.77 Shear (lb/sq ft) 

0.15 
Alpha 1.02 stream Power (Ib/ft s) 

0.22 
Frctn LOSS (ft) 0.10 Cum volume (acre-ft) 8.37 

0.74 
C & E Loss (ft) 0.15 Cum SA (acres) 2.79 

0.36 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
18.98 than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev Ift) Element Left OB 

119.69 

Channel . . 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

Wt. n-Val. 
Reach Len. (ft) 

115.89 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Flow Area (sq ft) 
Area (so ft) 
Flow (cis) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
shear (lblsq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ftl 
cum SA (acres) 



warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 OX greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.210 

INPUT 
Descri~tion: 
statign Elevation Data num= 51 

Elev Sta Elev Sta 
1471.22 9720.88 
1470.82 9742.15 
1470.95 9766.53 

Elev Sta 
1470.89 9733.64 
1470.83 9743.88 

Elev 
1470.79 Sta Elev Sta 

9661.61 1471.29 9672.65 
9736.91 1470.81 9738.44 
9745.53 1470.84 9747.06 
9840.84 1470.37 9856.95 
9900.42 1458.66 9902.31 
99R2.3R 1454.31 9992.43 

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

9661.61 ,033 9867.3 .04210055.25 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9867.310055.25 199.99 214.34 212.37 .1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right 08 
Vel Head (ft) 

Element Left OB 

Wt. n-Val. 

Reach Len. (ft) 199.99 

Flow Area (sq ft) 

Area (sq ft) 

Channel 

0.042 

214.34 

1217.00 

1217.00 

3253.06 

166.46 

2.67 

7.31 

161218 .O 

167.97 

0.18 

0.49 

84.84 

14.73 

0.047 
W.S. Elev (ft) 

212.37 
Crit W.S. (ft) 

46.30 
E.G. Slope (ft/ft) 

46.30 
Q Total (cfs) 

46.94 
Too Width (ft) 

Flow (CfS) 

Top Width (ft) 

Avg. Vel. (ft/s) 

Hydr. Depth (ft) 

Con". (cfs) 

wetted Per. (ft) 

shear (lb/sq f t) 

Stream Power (lb/ft s)  

Cum volume (acre-ft) 8.37 

cum SA (acres) 2.79 

22.7k 
Vel Total (ft/s) 

1.01 
Max Chl Dpth (ft) 

2.04 
Conv. Total (cfs) 

2326.4 
Length Wtd. (ft) 

23.11 
Min Ch El ('it) 

0.05 
Alpha 

0.05 
Frctn Loss (ft) 

0.66 
C & E LOSS (ft) 

0.31 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1463.08 Element Channel Left OB 

Right OB 
vel Head (ft) 
W.S. Elev (ft) 

0.11 Wt. n-Val. 
1462.97 Reach Len. (ft) 

212.37 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 

Flow Area (sq ft) 
Area (so ft) 

Max Chl Dpth (ft) 
Conv. ~otil (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
~iiha 
Frctn Loss (ft) 
C & E Loss (ft) cum SA (acres) 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.169 



INPUT 
Description: 
Station Elevation Data num= 55 ~ ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9718.68 1470.5 9722.99 1470.51 9726.97 1470.54 9731.88 1470.57 9750.48 1470.46 
9752.74 1470.44 9754.98 1470.42 9755.17 1470.42 9755.44 1470.41 9756.15 1470.39 
9774.11 1469.92 9778.07 1469.81 9778.38 1469.81 9782.18 1469.75 9794.92 1469.73 
9806.78 1469.62 9831.85 1469.93 9841.81 1469.99 9844.64 1470.02 9849.25 1470.07 
9853.81 1470.19 9895.67 1469.75 9903 1469.64 9908.45 1469.99 9911.06 1470.97 
9921.71 1472.41 9925.55 1472.93 9933.72 1467.82 9961.26 1454.92 9966.18 1453.97 
9990.92 1453.9 9996.44 1453.92 9997.06 1453.92 9999.98 1453.7910001.84 1453.63 

10016.98 1452.510025.72 1453.1810028.12 1453.4410037.31 1454.1710067.14 1456.1 
10076.44 1456.4610078.36 1456.4910095.86 1459.1110112.52 1461.6110118.92 1462.76 
10133.3 1465.9710138.91 1467.110142.44 1467.4310150.24 1467.7310163.01 1468.17 

10176.94 1468.4310226.86 1469.3510233.06 1469.310250.57 1469.1610252.42 1469.13 

MaMingrs n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9718.68 ,033 9925.55 .04210095.86 .047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9925.5510095.86 296.65 301.29 297.76 .1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 

0.047 

1462.97 Element 

0.12 Wt. n-Val 

Left 0B 

W.S. Elev (ft) 1462.85 Reach Len. lft) 296.65 
297.76 
Crit W.S. (ft) 1457.20 Flow Area (sq ft) 

45.82 
E.G. Slope (ft/ft) 0.000424 Area (sq ft) 

45.82 
Q Total (cfs) 3300.00 Flow (cfs) 

46.18 
Top Width (ft) 175.01 Top Width (ft) 

23.48 
Vel Total (ft/s) 2.73 Avg. Vel. (ft/s) 

1.01 
Max Chl Dpth (ft) 10.35 Hydr. Depth (ft) 

1.95 
Conv. Total (cfs) 160351.5 Conv. (cfs) 

2243.8 
Length Wtd. lft) 301.24 Wetted Per. (ft) 

23.77 
Min Ch El (ft) 1452.50 Shear (lb/sq ftl 

0 "K 

Alpha 
0.05 
Frctn Lass (ft) 

0.44 
C & E LOSS (ft) 

0.20 

1.04 Stream Power (lb/ft s )  

0.10 Cum Volume lacre-ft) 8.37 

0.01 Cum SA (acres) 2.79 

CROSS SECTION OUTPUT Profile #wS F-Way 

E.G. Elev (ftl . . 
Right 08 
Vel Head (ft) 
W.S. Elev lft) 

297.76 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. ~otHl (cfs) 
Length Wtd. lft) 
Min Ch El (ft) . . 
Alpha 
Frctn Loss (ft) 
C & E LO89 (ft) 

Element 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (so ft) . A 

Area (sq ft) 
FLOW (cis) 
Top Width (ft) 
Ava. Vel. lftlsl 

Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power Ilblft sl 
Cum volume (acreLft1 
Cum SA (acres) 

Left OB 

296.65 

Channel 

0.042 

301.29 

1161.14 

1161.14 

3253.82 

151.54 

2.80 

7.66 

158107.8 

153.78 

0.20 

0.56 

78.99 

13.94 

Channel 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.112 

INPUT 
Description: 
Station Elevation Data num= 71 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9795.98 1468.9 9802.4 1468.97 9810.44 1468.98 9815.08 1468.99 9820.43 1469.01 



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

9795.98 .033 9949.84 ,04210115.35 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9949.8410115.35 279.21 236.46 183.86 .3 .5 

CROSS SECTION ODTPW Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 

0.047 
W.S. Elev (ftl 

183.86 
Crit W.S. ift) 

1462.86 Element 

0.09 Wt. n-Val 

Left OB Chamel 

0.042 

1462.77 Reach Len. (ft) 279.21 236.46 

1455.94  low Area isq ft) 1310.19 
50.67 
E.G. Slope (ft/ft) 0.000280 Area (sq ft) 

50.67 
0 Total (cfs) 3300.00 Flow (Cfs) . . 

47.07 
Top Width (ft) 171.47 Top Width (ft) 150.19 

21.27 
vel Total (ft/s) 2.42 ~ v g .  Vel. (ft/s) 2.48 

0.93 
Max Chl Dpth (ft) 11.01 Hydr. Depth ift) 8.72 

2.38 
conv. Total (cfs) 197089.0 con". (cfs) 194277.9 

2811.1 
Length Wtd. (ft) 236.08 Wetted Per. ift) 152.69 

21.80 
Min Ch El (ft) 1451.76 Shear (lb/sq ft) 0.15 

0.04 
Alpha 1.04 stream Power ilb/ft s) 0.37 

0.04- 
Frctn Loss (ft) 

0.11 
C & E Loss (ft) 

0.16 Cum Volume (acre-ft) 8.37 70.45 

0.18 Cum SA (acres) 2.79 12.90 

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

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION ODTPV'I Profile #WS F-Way 

E.G. Elev (ft) 1462.87 Element Left OB Channel 
Right 08 
Vel Head (ft) 0.10 wt. n-Val. 0.042 
W.S. Elev (ft) 1462.77 Reach Len. (ft) 279.21 236.46 

183.86 
Crit W.S. (ft) 1455.95 Flow Area isq ft) 
E.G. Slope (ft/ft) 0.000300 Area isq ft) 
0 Total fcfs) 3300.00 Flow (cfs) 
?OD Width (ftl 150.20 Top Width (ft) 
vei Total (ft/s) 2.52 AVG. vel. (ft/s) 
Max Chl Dpth (ft) 11.01 Hydr. Depth (ft) 
Conv. Total (cfs) 190466.6 Conv. (cfs) 
Lenoth Wtd. (ftl 236.46 Wetted Per. (ft) 
~ i n - ~ h  El (ft) 1451.76 Shear (lb/sq ft) 

1.00 stream POW,; (lh/ft S) 0.39 
0.17 Cum Volume (acre-ft) 0.98 70.63 
0.18 Cum SA (acres) 0.37 12.63 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need far 

additional cross sections. 
warnins: The convevance ratio (upstream conveyance divided by downstream conveyance) is 
less ti& 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.068 



INPUT 
Descriotion: 
station Elevation Data 

Elev Sta 
1464.169896.518 
1465.01 9922.73 
1464.36 9964.19 
1454.949975.536 
1454.9110030.63 
1463.4910052.34 
1464.7510093.43 

Elev Sta 
1464.259905.951 
1465.029937.162 
1462.02 9964.19 
1454.949975.742 
1455.3910035.82 
1463.5810058.24 
1464.4210099.96 

Elev 
1464.42 
1464.45 
1455.15 
1454.94 
1455.39 
1463.69 
1465.56 

Sta Elev Sta 
9878.216 14649878.239 
9908.824 1464.449921.089 

Elev Sta 
14649887.276 

1465.019921.897 

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

9878.216 ,0339960,613 .04210042.44 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9960.61310042.44 53.71 53.62 54.97 .3 

Skew Angle = 37.5 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1462.53 Element Left OB 
Right OB 
vel Head (ft) 0.68 Wt.n-Val. 
W.S. Elev (ft) 1461.85 ReachLen. (ft) 3.80 

3.80 

Channel 

Crit W.S. (ft) 1458.95 Flow Area (90 ftl 
E.G. Slope (ft/ft) 0.003320 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (cfs) 
Too Width (ft) 71.63 Too Width fftl 
vei Total (ft/s) 6.63 AV;. vel. ift;~) 
Max Chl Dpth (ft) 7.74 ~y;ir. Depth (ft) 
Conv. Total (cfs) 57270.5 Conv. (cfs) 
Lencrth Wtd. fftl 3 80 Wetted PC? fft) 
 in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

- - - -. -. . . . . 
1454.11 Shear (lb/sq 'Ftj 

1.00 stream Power (lb/ft s) 
Cum Volume (acre-ft) 8.37 
Cum SA (acres) 2.79 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
vel Head (ft) 
W.S. Elev (ft) 

Element Left 08 

3.80 
Wt. n-Val. 
Reach Len. (ft) 

3.80 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO98 (ft) 

Flow Area (sq ft) 
Area (so ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (CfS) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

  low (cgs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hvdr. De~th (ft) 

Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lblft s) 

BRIDGE 

RIVER: Cave Creek 
REACH: 1 RS: 24.062 

INPUT 
Description: 7th Street Bridge 
Distance from Upstream XS = 3.8 
Deck/Roadway Width = 46.01 
Weir Coefficient - - 2.6 
Upstream Deck/Raadway Coordinates 

num= 8 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9878.21 1466.52 0 9964.19 1467.02 0 9964.19 1467.02 1463.2 
9986.12 1467.22 1463.0510013.89 1467.51 1463.2710035.82 1467.69 1463.78 
10035.82 1467.69 0 10100 1468.36 0 

Uostream Bridqe Cross Section Data 
station ~levaiion Data num= 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9878.216 14649878.239 14649887.276 1464.169896.518 1464.259905.951 1464.42 
9908.824 1464.449921.089 1465.019921.897 1465.01 9922.73 1465.029937.162 1464.45 
9944.928 1464.559952.061 1464.629960.613 1464.36 9964.19 1462.02 9964.19 1455.15 



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

9878.216 ,0339960.613 ,04210042.44 .047 

Bank Sta: Left Right Caeff Contr. Expan 
9960.61310042.44 .3 .5 

skew Angle = 37.5 

Downstream Deck/Roadway Coordinates 
num= 8 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9895.86 1466.74 0 9964.19 1466.83 0 9964.19 1466.83 1462.97 
q q R 6  17 1467.01 1462.910013.89 1467.31 1463.1610035.82 1467.5 1463.61 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 3 1 

Sta Elev sta Elev Sta 
9895.858 1464.419900.253 1464.429908.789 

Elev 
1464.49 
1463.92 

Maming'S n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9895.858 ,0589955.589 .04210042.27 .067 

Bank Sta: Left Right Coeff Contr. Expan 
9955.58910042.27 .3 .5 

Skew Angle = 37.5 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 2 

Pier Data 
Pier Station Upstream= 9986.11 Downstream= 9986.11 
upstream num= 2 

width Elev Width Elev 
1 1450 1 1464 - 

Downstream num= 2 
width Elev Width Elev 

1 1450 1 1464 

Pier Data 
Pier Station U~stream=10013.89 Downstream=10013.89 
Upstream num= 2 

width Elev Width Elev 
1 1450 1 1464 - - ~ 

Downstream num= 2 
width Elev Width Elev 

1 1450 1 1464 

Number of Bridge Coefficient Sets = I 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 2 
Yarnell m a 1  = 1.25 

Selected Low Flow Methods = Highest Energy Answez 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profile #WS F-Plain 

E.G. US. (ftl 1462.53 Element Inside BR US Inside ER 
DS 
W.S. US. (ft) 1461.85 E.G. Elev lft) 1462.47 

1462.08 
Q Total (cfsl 3300.00 W.S. Elev (ft) 1461.72 

1461.25 
Q Bridge (cfsl 3300.00 Crit w.S. (ft) 1459.02 

1458.89 
Q Weir (cfs) Max Chl ~ p t h  (ftl 7.61 

6.69 
Weir Sta Lft (ftl Vel Total lft/sl 6.95 

7.33 



Weir Sta Rgt (ft) 
450.09 
Weir Submerg 

0.51 
Weir Max Depth (ft) 

2208.13 
Min El Weir Flow (ft) 1466 

6.46 
Min El Prs (ft) 

108.42 
Delta EG (ft) 

41130.6 
Delta WS (ft) 0.56 

69.63 
BR open Area (sq ft) 579.85 
BR open vel (ft/s) 7.33 
Coef of 0 

BRIDGE OUTPUT Profile #WS F-Way 

E.G. US. (ft) 
7.- 
"D 

w.s. us. (ft) 
1462.08 
Q Total (cfs) 

1461.25 
Q Bridge (cfs) 

1458.92 
Q Weir (cfs) 

Weir Sta Lft (ft) 
7.33 
Weir sta Rgt (ft) 

450.09 
Weir Submerg 

0.51 
Weir Max Depth (ft) 

2208.17 
Min El Weir Flow (ft) 

6.46 
Min El Prs (ft) 

108.42 
Delta EG ('it) 

41131.8 
Delta WS (ft) 

69.63 
BR Open Area ( s q  ft) 
BR Open Vel (ft/s) 
Coef of Q 

1.67 
Br Sel Method 

12.23 
Momentum 

Flow Area (sq ft) 

Froude # Chl 

Specif Force (cu ft) 

Hydr Depth (ft) 

W.P. Total (ft) 

Conv. Total (cfs) 

Top Width (ft) 

Frctn Loss (ft) 
C & E LOSS (ft) 
shear Total (lb/sq ft) 

Power Total (lb/ft s )  

Element 

E.G. Elev (ft) 

W.S. Elev (ft) 

Crit W.S. (ft) 

Max Chl Dpth (ft) 

Vel Total (ft/s) 

Flow Area (sq ft) 

Froude # Chl 

Specif Force (cu ft) 

Hydr Depth (ft) 

W.P. Total (ft) 

Conv. Total (cfs) 

Top Width (ft) 

Frctn Loss (ft) 
C & E Loss (ft) 
shear Total (lb/sq ft) 

Power Total (lb/ft s )  

Inside BR US Inside BR 

1462.47 

1461.72 

1459.03 

7.61 

6.95 

474.95 

0.47 

2335.52 

6.82 

111.22 

44227.0 

69.63 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 24.057 

INPUT 
Description: 
station Elevation Data num= 31 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9895.858 1464.419900.253 1464.429908.789 1464.59915.596 1464.559922.847 1464.49 
9929.639 1464.699937.501 1464.769943.063 1464.69955.589 1464.79960.738 1463.92 
9964.182 1461.43 9964.19 1461.43 9964.19 1454.669975.296 1454.669977.335 1454.61 
9981.151 1454.69985.165 1454.710011.15 1454.5610022.99 1455.1810032.24 1455.26 
10035.82 1455.2610035.82 1461.410042.27 1465.4210050.54 1465.4410057.15 1465.2 
10069.11 1465.3710072.56 1465.3710076.97 1465.3810087.57 1465.5310094.24 1465.79 

101001465.439 

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

9895.858 ,0589355,589 .04210042.27 ,067 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9955.58910042.27 436.59 500.04 566.57 .3 .5 

Skew Angle = 37.5 

CROSS SECTION ODTPLIT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

1462.06 Element 

0.78 Wt. n-Val. 
1461.28 Reach Len. (ft) 

Crit W.S. (ft) 1458.83 F ~ O W  Area (sq ft) 
E.G. slope (ft/ft) 0.004108 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (cfs) 

Left OB Channel 



Top Width (ft) 71.63 Top Width (ft) 71.63 
vel Total (ft/s) 7.09 ~ v g .  Vel. (ft/s) 7.09 
Max Chl Dpth (ft) 6.72 Hydr. Depth (£ti 6.50 
Conv. Total (cfs) 51485.4 Conv. (cfsl 51485.4 
Length Wtd. (ft) 500.04 Wetted Per. (ft) 84.29 
Min Ch El (ft) 1454.56 Shear (lb/sq ft) 1.42 
Alpha 1.00 stream Power (lb/ft s )  10.04 
Frctn LOSS (ft) 1.65 Cumvolume (acre-ft) 8.37 64.97 
C & E LOSS (ft) 0.04 Cum SA (acres) 2.79 12.21 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (£ti 

566.57 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Doth (ft) 

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

1462.06 Element 

0.78 Wt. n-Val. 
1461.28 Reach Len. (ft) 

1458.83 Flow Area (sq ft) 
0.004108 Area (sq ft) 
3300.00 Flow (cfs) 

71.63 Top Width (ft) 
7.09 Avg. Vel. (ft/s) 
6.72 Hvdr. DeDth (ft) 

51485.4 cbnv. (c:s) 
500.04 Wetted Per. (ft) 

1454.56 Shear (lb/sq ft) 
1.00 Stream Power ilb/Et s )  
1.65 Cum Volume (acre-ft) 
0.04 Cum SA (acres) 

Left OB Channel 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.963 

INPUT 
Description: 
Station Elevation Data num= 4 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9819.02 .058 9940.35 ,038 10052.6 ,067 

sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9940.35 10052.6 414.65 418.62 423.5 .I . 3  

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OE 
Vel Head (ft) 

1460.37 Element 

0.69 Wt. n-Val. 
1459.68 Reach Len. (ft) 

Left 08 Channel 

Shear (lb/sq'ftj 
Stream Power (Ib/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 



E.G. Elev (ft) 1460.37 Element Left OB Channel 
Right OB 
vel Head (ft) 0.69 Wt.n-Val. 0.038 
W.S. Elev (ft) 1459.68 Reach Len. (ft) 414.65 418.62 

423.50 
Crit W.S. (ft) 1456.64 Flow Area (sq ft) 
E.G. Slo~e (ftlftl 0.002701 Area (sq ft) 
Q Total icfs) 3300.00 F ~ O W  (cfs) 
Top Width (ft) 79.65 Top Width (ft) 
vel Total lftlsl 6.68 ~ v o .  vel. lftls) ~- ~. 
Max Chl D ~ t h  lftl 9.28 HY&. De~th (£ti 
conv. ~otHl (cfs) 63497.5 conv. (cfs) 
Length Wtd. (ft) 418.62 Wetted Per. (ft) 
Min Ch El Iftl 1450.40 Shear llblso ftl ~ - ~ -  -- 

Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.00 stream pow=; (lb/ft s )  6.71 
1.48 Cum Volume (acre-ft) 0.98 59.64 
0.03 Cum SA (acres) 0.37 11.07 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.883 

INPUT 

Elev Sta 
1461.79 9926.53 
1464.97 9945.28 
1455.25 9990.81 

Elev Sta 
1461.26 9934.3 
1464.94 9954.18 
1447.4510005.67 

Elev Sta Elev 
1461.17 
1464.68 
1447.34 
1464.4 
1460.6 

1469.08 
1469.46 
1469.18 
1470.58 

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

9823.08 ,037 9954.18 .04410048.04 ,037 

Bank Sta: Left Right Lengths: Left Chamel Right Coeff Contr. Expan. 
9954.1810048.04 312.31 324.13 335.74 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Rioht OB 

Element Left OB 

312.31 

Channel 

0.044 
324.13 

419.56 
419.56 

3300.00 
64.21 
7.87 
6.53 

47409.5 
68.55 
1.85 

14.56 
55.07 
10.65 

Wt. n-Val. 
Reach Len. (ft) 

?el Head (ft) 
W.S. Elev (ft) 

335.74 
Crit W.S. (ft) 
E.G. Slow (ft/ft) 

Flow Area (sq ft) 
Area (sq ft) 

Q Total icfs) 
Top Width (ft) 
Vel Total Iftls) 

Flow (cfs) 
Top width (ft) 
Avq. Vel. (ftls) 

Max Chl Dpth '(ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Hyzr. Depth (kt) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum volume (acre-ft) 
Cum SA (acres) 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev lftl 

1458.86 Element Left OB Channel 

0.96 Wt.n-Val. 
1457.90 Reach Len. (ft) 

335.74 
Crit W.S. (ft) 1455.16 Flow Area (sq ft) 419.56 
E.G. Slope (ft/ft) 0.004845 Area (sq ft) 419.56 
Q Total (cfs) 3300.00 Flow (~£9) 3300.00 
Top Wldth (ft) 64.21 TopWidth(ft) 64.21 
vel Total (ft/s) 7.87 ~ v g .  vel. (ft/s) 7.87 
Max Chl Dpth (ft) 10.56 Hydr. Depth (ft) 6.53 
Conv. Total (c~s) 47409.5 Conv. (cfs) 47409.5 
Length Wtd. (ft) 324.13 Wetted Per. (ft) 68.55 
Mln Ch El (ft) 1447.34 Shear (lb/sq ft) 1.85 
Alpha 1.00 stream Power (lb/ft s )  14.56 
Frctn Loss (ft) 2.03 Cum Volume (acre-ft) 0.98 55.25 



C & E LOSS (ft) 0.04 Cum SA (acres) 0.37 10.38 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.822 

INPUT 
Description: 
Station Elevation Data num= 47 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9798.18 1456.41 9802.11 1456.52 9807.41 1456.68 9814.62 1456.89 9826.48 1457.11 
9838.28 1457.34 9840.11 1457.38 9841.69 1457.41 9851.47 1457.42 9855.83 1457.44 
9863.33 1457.51 9871.5 1457.72 9878.28 1457.89 9892.85 1458.42 9898.68 1458.65 
9907.96 1458.76 9914.96 1458.66 9920.57 1460.16 9931.21 1463.2 9938.04 1463.48 
9945.02 1463.35 9946.19 1462.98 9947.74 1462.43 9950.08 1461.61 9994.99 1445.82 
9997.83 1445.75 10006.1 1445.8810007.14 1445.8810008.61 1446.4510012.29 1448.2 
10047.76 1464.2910049.46 1464.2210062.31 1463.710062.53 1463.6910065.87 1461.51 
10070.06 1458.7610090.89 1459.2910091.01 1459.2910091.03 1459.2910091.16 1459.33 
10118.5 1467.1410125.16 1469.1510141.23 1473.7610156.65 1477.7410161.81 1478.47 
10188.17 1478.6410228.27 1478.51 

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

9798.18 ,037 9945.02 ,04410047.76 ,037 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9945.0210047.76 179.46 183.6 187.59 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

, Q "  c o  

Element Left OB 

179.46 
Wt. n-Val. 
Reach Len. (ft) 

A-, . d 2  

Crit W.S. (ft) 
E.G. Slope (ft/ft) 
0 Total (cfs) 

F ~ O W  Area isq ft) 
Area iso ft) 
FLOW (cis) 
Top Width (Et) 
Avg. Vel. (ft/s) 
Hvdr. De~th iftl 

?OD Width lft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total icfs) 

. . 
conv. ( ( c h )  

Wetted Per. (ft) ~ength wtd. ift) 
Min Ch El (ft) shear (lb/sq ft) 

stream Power ilb/ft s )  
Cum Volume (acre-ftl 

Alpha 
Frctn Loss ('it) 
C & E LOSS lft) cum SA (acres) 

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1456.79 Element Left OB Channel 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

1.41 we. n-Val. 
1455.38 Reach Len. (ft) 

187.59 
Crit W.S. ift) 1453.89  low Area (sq ft) 
E.G. Slope (ftlft) 0.008379 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (cfs) 
Top Width (ft) 60.33 Top Width (ftl 
vel Total ift/s) 9.53 Avq. Vel. (ft/s) 
Max Chl Dpth lft) 9.63 ~ydr. Depth (ft) 
Conv. Total (cfs) 36050.7 Conv. (cfs) 
Length Wtd. (ft) 183.60 Wetted Per. (ft) 
Min Ch El (ftl 1445.75 Shear (lb/so ft) ~~ -- ~~- . ~ ~ ~ .  
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1.00 stream.~obe; (~b/ft s )  26.96 
0.63 Cum Volume (acre-£ t) 0.98 52.40 
0.32 Cum SA (acres) 0.37 9.92 

Warnins: The velocitv head has chanqed by more than 0.5 ft (0.15 m). This may indicate 
the ne;d for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 



RIVER: Cave Creek 
REACH: 1 RS: 23.787 

INPUT 
Description: 
Station Elevation Data num= 52 

Sta 
9795.34 
9824.58 

Elev Sta 
1462.95 9816.98 
1462.74 9832.34 
1455.14 9864.63 
1459.01 9887.92 
1460.95 9941.28 
1447.78 9979.81 
1446.9610017.69 

Elev Sta 
1463.48 9817.01 
1462.01 9836.32 
1455.14 9874.82 

Elev Sta 
1463.48 9817.25 
1462.2 9843.65 

1455.86 9878.38 
1461.13 9908.66 
1450.27 9968.09 
1447.5410004.85 
1446.3210046.41 
1463.12 10071.3 

Elev Sta Elev 
1462.72 

MaMing18 n Values num= 3 
Sta n val Sta n val Sta n val 

9795.34 ,037 9913.27 .04410066.93 ,037 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan. 
9913.2710066.93 163.55 167.37 171.81 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

CROSS SECTION OUTPDT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev lftl 

1455.85 Element Left OB Channel 

0.36 Wt. n-Val. 
1455.49 Reach Len. (ft) 

1451.75 Flow Area lso ftl 
0.001854 Area (sq ft) 
3300.00 Flow lcfs) 
112.17 Top Width (ft) 

4.80 Avo. Vel. (ft/sl 

76649.7 cbnv. (cfs) 
167.37 Wetted Per. (ft) 

1446.32 Shear llb/ao ft) A -. - -  
1.00 Stream 'power (lb/ft s )  3.33 
0.41 Cum Volume lacre-ft) 8.37 50.04 
0.03 Cum SA (acres) 2.79 9.82 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev Iftl 1455.85 Element Left OB Channel . . 
Right OB 

Vel Head (ft) 
W.S. Elev (ft) 

171.81 

Wt. n-Val. 
Reach Len. (ft) 

~- 

Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl D ~ t h  (ft) 

1451.75   low Area (sq ft) 
0.001854 Area (so ftl 
3300.00 Flow (cis) 
112.17 Top Width (ft) 
4.80 Avg. Vel. (ft/s) 
9.17 Hvdr. De~th lft) 

cow. ~otHi (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 

76649.7 cbnv. (cis) 
167.37 Wetted Per. (ft) 

1446.32 Shear llb/sq ft) 
1.00 Stream Power llb/ft s) 

. . 
Alpha 
Frctn Loss (ft) 
c & E LOSS (ft) 

. ... 
0.41 cum volume (adrelft) ' 0.98 50.22 
0.03 Cum SA (acres) 0.37 9.56 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.756 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
num= 4 9 
Elev Sta 

1470.3 9845.24 
1459.63 9898.98 
1461.13 9924.16 
1460.59 9944.59 
1444.3210006.03 

Elev sta 
1470.18 9855.66 

Elev Sta 
1470.22 9857.67 

Elev 
1469.44 
1458.17 
1461.18 
1444.59 
1457.33 
1458.79 



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

9793.93 ,037 9942.36 ,04410064.85 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9942.3610064.85 472.08 491.75 516.19 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
w.s. Elev (ft) 

516.19 
Crit W.S. (ft) 
E.G. SlODe (ft/ft! 
Q Total icfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss ('it) 
C & E LOSS (ft) 

Profile #WS F-Plain 

1455.40 Element Left OB Channel 

0.66 Wt. n-Val. 0.044 
1454.74 Reach Len. (ft) 472.08 491.75 

1451.45  low Area (sq ft) 
0.003450 Area isq ft) 
3300.00 Flow ( ~ £ 9 )  
81.66 Top Width (ft) 
6.52 Ava. Vel. Ift/sl 

56184.9 cO~V. (cis) 
491.75 Wetted Per. (ft) 
1444.32 Shear (lb/sq ft! 

1.00 Stream Power (lblft s )  
2.16 cum volume (acre-ft) 8.37 47.75 
0.04 Cum SA (acres) 2.79 9.45 

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

section. This may indicate the need €or additional cross sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head Iftl 

1455.40 Element 

0.66 Wt. n-Val. 
1454.74 Reach Len. (ft! 

516.19 
Crit W.S. (ft) 1451.45 Flow Area (sq ft) 
E.G. Slone lft/ftl 0.003450 Area (so ftl 

~ - -  . . ~~. 
Q Total (cfs) 3300.00 F ~ D W  i c i s )  
Top Width (ft) 81.66 Top Width (ft) 
Vel Total (ft/s) 6.52 A V ~ .  vel. ift/s) 
Max Chl Dpth (ft) 10.42 Hydr.Depth(ft) 
Conv. Total Icfsl 56184.9 Conv. (cfs) 

Left OB Channel 

Length Wtd. (ft) 491.75 Wetted Per. (ft) 85.00 
Min Ch El (ft) 1444.32 Shear (lb/sq ft) 1.28 
Alpha 1.00 Stream Power (lb/ft s)  8.36 
Frctn Loss (ft) 2.16 Cum Volume (acre-ft) 0.98 47.93 
C & E Loss (ft) 0.04 Cum SA (acres) 0.37 9.18 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.662 

INPUT 
Description: 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9686.82 1489.84 9701.56 1490.19 9706.48 1490.02 9729.06 1490.11 9751.4 1490.47 

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

9686.82 ,037 9953.99 .04410049.56 .037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9953.9910049.56 488.55 506.22 524.07 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1453.20 Element 
Right OB 
Vel Head (ft) 1.09 Wt. n-Val. 
W.S. Elev Ift) 1452.11 Reach Len. ift) 

Left OB Channel 

524.07 
Crit W.S. ift) 1449.74 Plow Area (sq £ti 394.18 



E.G. Slope (ft/ft) 0.005765 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (cfsl 
Top Width (ft) 62.52 Top width (ftl 
vel Total (ft/s) 8.37 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 10.58 Hydr. Depth (ft) 
Conv. Total (cfs) 43462.2 Conv. lcfsl . . 
Length Wtd. (ft) 506.22 Wetted Per. (ft) 
~in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1441.53 Shear (lb/sq ft) 2.12 
1.00 Stream Power (lb/ft s) 17.78 
2.64 Cum Volume (acre-ftl 8.37 42.66 - .. 
0.05 Cum SA (acres) 2.79 8.64 

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

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

CROSS SECTION OUTPUT Profile #WS  w way 

E.G. Elev (ft) 1453.20 Element Left OB Channel 
Right OB 
Vel Head (ft) 
W.S. Elev ift) 

1.09 Wt. n-Val. 
1452.11 Reach Len. (ft) 

>=.. .", 
Crit W.S. (ft) 1449.74  low Area (sq ft) 
E.G. Slope (ft/ftl 0.005765 Area (sq ft) 
0 Total icfsl 3300.00 Flow l r f s l  , ~ ~ ~ ~ ,  . -. . . , . . . , 
GOD width lft) 62.52 TOD Width lftl 
vei Total (ft/s) 8.37 AV;. vel. iftjs) 
Max Chl Dpth (ft) 10.58 Hydr. Depth (ft) 
Conv. Total (cfs) 43462.2 Conv. (cfs) 
Lenath Wtd. lftl 506.22 Wetted Per. lftl 
~ln-ch El (ftl 1441.53 Shear (lb/sa ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1.00 stream PO"& (lb/ft s) 17.78 
2.64 Cum Volume (acre-ft) 0.98 42.84 
0.05 Cum SA (acres) 0.37 8.37 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.567 

INPUT 
DeScriDtion: 
statiok Elevation Data num= 42 

Elev sea 
1487.79 9798.5 
1468.91 9905.43 

Elev Sta 
1487.85 9810.23 
1455.99 9905.78 
1456.24 9933.22 
1455.65 9958.73 
1439.4610031.22 
1455.8310060.85 
1451.2410112.02 

Elev Sta 
1484.61 9812.01 
1455.89 9913.87 
1456.36 9933.39 
1451.52 9989.23 
1449.9810040.27 
1455.8910063.31 
1452.0510154.16 

Elev 
1484.14 
1453.54 
1456.36 
1439.29 
1454.06 
1454.93 
1465.92 

Sta Elev Sta 
9743.11 1487.87 9755.86 
9863.16 1470.68 9868.32 

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

9743.11 .037 9948.3 ,04410044.55 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9948.310044.55 364.79 413.25 457.39 .1 .3 

CROSS SECTION OIJTPUT Profile UWS F-Plain 

E.G. Elev (ft) Element Left OE 

364.79 

Channel 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

457.39 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 

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

Flow (cfs) 
Top Width (ft) 
Avo. Vel. lftlsl 
~y;ir. ~epth (ftj 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume lacre-ft) 
cum SA (acres) 

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

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



CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1450.51 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.93 Wt. n-Val. 0.044 
W.S. Elev (ft) 1449.58 Reach  en. (ft) 364.79 413.25 

457.39 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
0 Total (cfs) 

Flow Area (sq ft) 
Area (sq ft) 
Flow ( c ~ s )  
Top Width (ft) 
Avo. Vel. (ftlsl 

Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 

Hyir. Depth (it) 
Conv. (cfs) 

Length Wtd. (ft) 
MinChEl (ft) 
Alpha 
Frctn Loss Ift) 

Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power ilb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: The energy loso was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.488 

Description: 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9764.16 .037 9952.31 .04410051.18 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9952.3110051.18 572.19 525.53 478.28 .1 . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

10052.2210215.58 1450.08 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ftl 1448.66 Element Left OB 

572.19 

Channel . . 
~ight OB 
vel Head (ft) 
W.S. Elev (ft) 

0.83 Wt.n-Val. 
1447.83 Reach Len. (ft) 

478.28 
crit W.S. (ft) 1444.70 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.004088 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (c~s) 
Top Width (ft) 67.87 Top Width (ft) 
vel Total fft/s) 7.32 ~ v g .  Vel. (ft/s) 
Max Chl Dpth (ft) 10.59 Hydr. Depth (ft) 
Conv. Total (cfs) 51610.2 con". (cfs) 
~.ena th  wtd. lftl 525.53 Wetted Per. (ftl 
Min ch EI (£ti ~' 1437.24 Shear ~~b/sq'ftj 
AlDha 1.00 Stream Power (lb/ft s) 

2.52 cum volume (acre-ft) 
0.03 Cum SA (acres) 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head lftl 

1448.66 Element Left OB Channel 

0.83 Wt.n-Val. 
1447.83 Reach Len. (Et) w.S. Elev (ft) 

478.28 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
0 Total (cfsl 

Flow Area (sq ft) 
Area (sq ft) 
Plow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 

Top Width lft) 
Ve1 Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 



Length Wtd. (ft) 525.53 Wetted Per. (ft) 
Min Ch El (ft) 1437.24 Shear (lb/sq ft) 
Al~ha 1.00 Stream Power flb/ft sl ~. 
~rctn LOSS (ft) 2.52 cum volume (acre-ft) 0.98 33.91 
C & E LOSS (ft) 0.03 Cum SA (acres) 0.37 6.98 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.389 

num= 41 
Elev Sta Elev Sta Elev Sta Elev 

1480.14 
1448.8 
1451.48 
1434.91 
1451.63 
1445.54 
1464.56 
1479.29 

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

9756.66 ,037 9955.99 ,044 10047.1 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9955.99 10047.1 435.84 432.27 432.69 .1 .3 

Blocked Obstructions num= 1 
Sta L sta R Elev 

10056.3110250.57 1447.77 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
vel Head (ft) 
W.S. Elev (ft) 

Element 

Wt. n-Val. 
Reach Len. ('it) 

Left OB 

435.84 

Channel 

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

Alpha 
FrCtn LOSS (ft) 
C & E LOSS (ft) 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1446.12 Element Left OB Channel 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Ava. Vel. (ft/sl 

cbnv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft sl 

~r&n LOSS (ft) 
C & E LOSS (ft) 

cum volume (acre'-ft) 
Cum SA (acres) 

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

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

CROSS SECTION 



RIVER: Cave Creek 
REACH: 1 RS: 23.307 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9721.73 1478.36 9737.21 
9771.81 1478.43 9773.93 
9796.04 1474.63 9842.62 
9876.69 1454.24 9883.71 
9913.46 1446.41 9914.77 
9928.75 1445.17 9941.31 
9972.73 1439.91 9987.66 
10009.17 1433.7810044.62 
10067.34 1447.54 10076.9 
10143.38 1457.12 10165.7 
10308.77 1476.63 

num= 51 
Elev Sta 

1478.65 9745.33 
Elev Sta Elev Sta Elev 

1478.43 
1474.1 
1459.67 
1449.87 

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

9721.73 ,037 9955.63 .04410044.62 .037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9955.6310044.62 445.15 443.61 446.39 .1 .3 

CROSS SECTION OUTPUT profile #WS F-Plain 

E.G. Elev (ft) 
Right OE 
Vel Head (ft) 
W.S. Elev (ft) 

1443.70 Element Left OB Channel 

1.03 Wt.n-Val. 
1442.67 Reach Len. (ft) 

 low Area (so ft) 
Area ( s s  ft) 
Flow ( c ~ s )  
Top Width (ft) 
Avg. Vel. (ftjs) 
HY~T. De~th (ft) 

Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lhlft s)  Alpha 

Frctn Loss (ft) 
C & E Loss (ft) 

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

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1443.70 Element Left OE Channel 
Right OB 
vel Head (it) 
W.S. Elev (ft) 

1.03 Wt. n-Val. 
1442.67 Reach Len. (ft) 

446.39 
Crit W.S. (ft) 1440.19 Flow Area (sq ft) 404.59 
E.G. Slope (ft/ft) 0.005382 Area (sq ft) 404.59 
Q Total (cfs) 3300.00 Flow (c~s) 3300.00 
Top Width (ft) 63.62 Top Width (ft) 63.62 
Vel Total (ft/s) 8.16 Avg. vel. (ft/s) 8.16 
Max Chl Dpth (ft) 9.77 Hydr. Depth (ft) 6.36 
COI~V. Total (cis) 44982.3 Conv. (c~s) 44982.3 
Length Wtd. (ft) 443.61 Wetted Per. (ft) 67.73 
Min Ch El (ft) 1432.90 Shear (lb/sq ft) 2.01 
Alpha 1.00 Stream Power (lb/ft s )  16.37 
Frctn Loss (ft) 2.20 Cum Volume (acre-ft) 0.98 24.86 
c & E Loss (ft) 0.03 Cum SA (acres) 0.37 5.58 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.223 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta Elev Sta 
1455.57 9877.93 
1440.26 9925.91 
1445.87 9949.51 

Elev 
1446.22 
1440.19 

Elev Sta 
1457.52 9855.66 
1440.61 9923.64 
1444.24 9938.8 



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

9834.08 ,037 9954.95 .04410044.22 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954.9510044.22 98.72 98.01 99.35 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

9834.08 9937.77 1442.32 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head lftl 
W.S. ~lev'(£t) 

o a  2 K  

1441.47 Element 

0.94 Wt.n-Val. 
1440.52 Reach Len. (ft) 

*>.dd 

Crit W.S. (ft) 1437.67 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.004616 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (cfs) 
TOD Width (ft) 63.21 Too Width lftl 
vei Total (ft/s) 7.79 A&. vel. iEtis1 

Left OB Channel 

0.044 
98.72 98.01 

Max Chl Dpth (ft) 9.89 ~ ~ d r .  Depth (ft) 6.70 
Conv. Total (cfs) 48572.3 Conv. (cfs) 48572.3 
Length Wtd. (ft) 98.01 Wetted Per. (ft) 67.71 
Min Ch El (ft) 1430.63 Shear (lb/sq ft) 1.80 
Alpha 1.00 stream Power (lb/ft s )  14.04 
Frctn Loss (ft) 0.82 Cum Volume (acre-£ t) 8.37 20.46 
C & E Loss (ft) 0.15 Cum SA (acres) 2.79 5.20 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1441.47 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.94 Wt.n-Val. 0.044 
W.S. Elev (ft) 1440.53 Reach Len. (ft) 98.72 98.01 

99.35 
Crit W.S. (ft) 1437.67 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.004602 Area (so ft) 
Q Total icfs) 3300.00 ~ i o w  (cis) 
Top Width (ft) 63.23 Top Width (ft) 
Vel Total (ft/s) 7.78 Avg. Vel. (ft/s) 
Max Chl D ~ t h  (ft) 9.90 Hvdr. De~th lft) 
conv. ~otHi (cfs) 48644.0 cbnv. (c>s) 
Length Wtd. (ft) 98.01 Wetted Per. (ft) 
Min Ch El (ft) 1430.63 Shear (lb/sq ft) 
Al~ha 1.00 Stream Power llblft sl . - , - - - , 
Frttn Loss (ft) 0.83 Cum volume (acre-ft) 0.98 20.64 
C & E Loss (ft) 0.15 Cum SA (acres) 0.37 4.93 

Warning: The velocity head has chanqed bv more than 0.5 ft 10.15 ml. This mav indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.204 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
num= 4 6 
Elev Sta Elev Sta 

1452.54 9857.37 1452.68 9860.45 
1441.08 9906.63 1438.96 9910.5 
1442.63 9936.35 1445.73 9945.12 
1445.79 9956.35 1444.39 9970.08 
1430.09 10003.5 1430.1810009.55 
1441.1110042.911444.86510045.15 
1445.9110060.13 1445.9510061.42 
1444.2710094.08 1446.9210096.26 
1454.4110139.33 1458.02 10145.8 

Elev Sta Elev 
1452.64 9861.48 1452.36 
1439.05 9923.74 1439.39 
1445.78 9949.971445.788 
1439.21 9978.51 1435.06 
1430.4210019.18 1434.79 
1445.6410045.33 1445.63 
1445.6610069.35 1443.77 
1447.5110102.56 1449.37 
1460.210151.82 1460.92 

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

9841.03 ,037 9952.39 .04410045.15 ,037 



~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9952.3910045.15 54.05 62.75 73.74 .1 .3 

Blocked Obstructions num= 1 
Sta L sta R Elev 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1440.49 Element Left OB Channel . . 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

73.74 
Crit W.S. (ftl 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width ift) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-£ t) 
Cum SA (acres) 

E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total ift/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Aluha 
~rctn Loss (ft) 
C & E LOSS (ftl 

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 ft (0.3 m). 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 
ewal 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. 

CROSS SECTION OUTPUT Profile #WS F-Wal 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 

1440.49 Element Left OB Channel 

2.45 Wt. n-Val. 
1438.04 Reach Len. (ft: W.S. Elev (ft) 

73.74 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 

1438.04 Flow Area (sq ft) 
0.020111 Area (sq ft) 
3300.00 Flow (cfs) 
53.96 Top Width (ft) 
1 . 5  nvo. vel. lft/sl 

62.75 Wetted Per. ift) 
1429.93 Shear (lb/sq ft) 

1.00 Stream Power (Ib/ft s) 
1.20 Cum Volume (acrelft) 0.98 19.86 
0.04 Cum SA (acres) 0.37 4.80 

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 ft (0.3 m). 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 

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. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.192 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
9881.22 1443.7 9882.14 
9923.39 1439.13 9929.6 

num- 33 
Elev Sta 

1443.48 9894.58 
Elev Sta Elev Sta Elev 

Manning's n Values numc 3 



Sta n Val Sta n Val Sta n Val 
9881.22 ,037 9950.03 ,044 10053.7 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9950.03 10053.7 220.85 226.32 232.25 .I .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev lftl . . 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

232.25 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sa ft) 
Flow 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hvdr. De~th lftl 

Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume lacre-ftl 
cum SA (acres) 

Left OB 

220.85 

Channel 

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

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

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

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

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev lftl 

Alpha 
Frctn Lass (ft) 
C & E Loss (ft) 

1437.89 Element Left OB Channel 

2.33 Wt. n-Val. 
1435.57 Reach Len. (ft) 

1435.57 Flow Area (sa ftl 269.56 
0.018063 Area (sq ft) 
3300.00 Flow (cfs) 

58.04 Too Width lftj 
12.24 AG. v i i y  i£t)s) 
5.94 Hydr. Depth (ft) 

24554.0 conv. (cfs) 24554.0 
226.32 Wetted Per. (ft) 60.85 

1429.63 Shear (lb/sq ft) 5.00 
1.00 Stream Power (lb/ft s) 61.15 
1.31 Cumvolume (acre-ft) 0.98 19.48 
0.49 Cum SA (acres) 0.37 4.72 

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

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

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

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

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.150 



INPUT 
Descri~tion: 
Statioi Elevation Data num= 32 

Sta Elev Sta Elev Sta Elev Stn 
9870.19 1445.72 9876.72 1445.1 9889.8 1445.17 9904.52 
9918.32 1441.61 9924.671441.413 9927.35 1441.33 9927.39 
9931.3 1443 9937.59 1437.81 9940.82 1435.57 9955.49 
9978.75 1429.18 9996.5 1429.0210009.72 1429.0710038.99 
10056.9 1433.9810061.27 1435.4710064.611435.38110067.29 
10072.62 1435.18 10074.3 1435.8410082.34 1438.410094.14 

Elev sta 
1445.22 9909.59 

Elev 
1444.86 

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

9870.19 ,046 9931.3 .03110097.23 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9931.310097.23 38.5 39.21 39.72 .1 . 3  

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1434.79 Element 
Right OB 
Vel Head (ft) 0.71 wt. n-Val. 
W.S. Elev (ft) 1434.09 Reach Len. (ft) 

2.20 
Crit W.S. (ft) 1432.57  low Area (sq ft) 
R.O. Slone lft/ft) 0.002821 Area (so  ft) 

~ .-- . , , 

Q Total (cfs) 3300.00 Flow ( c P s )  
Top Width (ft) 111.89 Top Width (ft) 
Vel Total (ft/s) 6.74 ~ v g .  vel. (ft/s) 
M~~ chl ~ 0 t h  ~ftl 5.34 Hvdr. Oe~th (ft) - - ~ ~ ~  - = ~ ~  . . 
conv. Total (cfs) 62129.4 cbnv. (cfs) 
Length Wtd. (ft) 2 .20  Wetted Per. (ft) 
Min Ch El (ft) 1428.75 Shear (lb/sq ft) 
alnha 1.00 streampower ilb/fts) 

Left OB Channel 

0.031 
2.20 2.20 

. . - - . - 
FrCtn LOSS (ft) 
C & E LOSS (ft) 

Cum Volume (acre-ft) 8.37 17.33 
Cum SA (acres) 2.79 4.55 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1434.79 Element Left OB Channel 
Right OB 
vel Head (ft) 0.71 Wt. n-Val. 0.031 
W.S. Elev (ft) 1434.09 Reach Len. (fti 2.20 2.20 

2.20 
crit W.S. (ft) 1432.56  low Area (sq ft) 
E.G. Slope Ift/ft) 0.002822 Area (sq ft) 
Q Total Icfs) 3300.00 Flow (cfs) 
Ton Width Ift) 111.89 Top Width (ft) 
vei Total iftjs) 6.74 A V ~ .  vel. (ft/s) 
Max Chl Dpth (ft) 5.34 Hydr. Depth (ft) 
Conv. Total (cfs) 62124.4 Conv. (cfs) 
~enoth Wtd. (ft) 2.20 Wetted Per. (ft) 

1428.75 Shear (1b/sq ft) 0.76 
1.00 stream power! (lb/ft s) 5.12 

Cum Volume (acre-ft) 0.98 17.51 
Cum SA (acres) 0.37 4.28 

BRIDGE 

RIVER: Cave Creek 
REACH: 1 RS: 23.146 

INPUT 
Description: North Frontage Road Bridge 
Distance from Upstream XS = 2.2 
Deck/Roadway Width = 34.75 
Weir Coefficient - - 2.6 
uustream Deck/Roadwav Coordinates 
~& 

num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta H1 Cord Lo Cord 
9800 1448.26 0 9931 1448.26 0 9931 1448.26 1440.98 
10000 1448.74 1441.46 10069 1449.26 1441.98 10069 1449.26 0 
10200 1449.26 0 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 32 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9870.19 ,046 9931.3 .03110097.23 .033 



Bank Sta: Left Right Coeff Contr. Expan 
9931.310097.23 .1 .3 

Downstream Deck/Roadwav Coordinates 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 3 9 

sta Elev Sta Elsv Sta Elev Sta 

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

9868.36 ,046 9924.22 ,031 10090.1 ,033 

Bank Sta: Left Right Coeff Contr. Expan 
9924.22 10090.1 .1 .3 

Elev 

Upstream Embankment side slope 
Downstream Embankment side slo~e 

- - 0 horiz. to 1.0 vertical 
- - 0 horiz. to 1.0 vertical 

Maximum allowable submergence ?or weir flow = .95 
Elevation at which weir £low begins - - 
Energy head used in spillway design - - 
S~illwa~ height used in desim - - 
weir crest &ape 

- 
= Broad Crested 

Number of Piers = 1 

Pier Data 
Pier Station Upstream= 10000 Downstream= 10000 
Upatream num= 4 

Width Elev Width Elev Width Elev Width Elev 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 
3.49 1400 3.49 1436.66 4.1 1436.66 4.1 1445 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
Momentum cd = 1.2 
Yarnell KVal= 1.05 

Selected Law Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profile #wS F-plain 

E.G. US. (ftl 1434.79 Element Inside BR US Inside BR 
" 0  us 

W.S. US. (ftl 
1433.89 
Q Total (cfsl 

1432.96 
Q Bridge (cfsl 

1431.94 
Q weir (cfsl 

4.93 
Weir Sta Lft (ftl 

1434.09 E.G. Elev (ftl 1434.76 

3300.00 W.S. Elev (ftl 1433.94 

3300.00 Crit W.S. (ftl 1432.66 

Max Chl Dpth (ft) 5.19 

Vel Total (ft/s) 7.23 

Flow Area (sq ftl 

Froude # Chl 
0.68 
Weir Max Depth (ftl specif Force (cu ft) 1805.86 

1742.58 
Min El Weir Flow (ft) 1448.27 Hydr Depth (ft) 4.24 

4.06 
Min El Prs (ftl 1441.98 W.P. Total (ft) 118.97 

116.05 
Delta EG (ftl 

48604.7 
Delta WS (ftl 

0.91 Conv. Total (cfsl 53600.2 

1.03 Top Width (ftl 107.54 



BR open Area (sq ft) 1398.24 Frctn LOSS (ft) 
BR open vel (ftls) 7.75 C & E LOSS (ft) 
Coef of 0 shear Total (lh/sq ft) 0.91 . 

1.06 
Br Sel Method Momentum power Total iIb/ft 5)  6.56 

8.18 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate 
the need for 

additional cross sections. 

BRIDGE OUTPUT Profile #WS F-Way 

E.G. US. (ft) 
DS 
W.S. US. (ft) 

1433.89 
Q Total (cfs) 

1432.96 
0 Bridcre lcfs) 

1431.94 - 
Q Weir lcfs) 

1434.79 Element 

1434.09 E.G. Elev (ft) 

3300.00 W.S. Elev (ft) 

3300.00 Crit W.S. (ft) 

Max Chl Dpth (ft) 
4.93 
Weir Sta Lft (ft) Vel Total (ft/s) 

7.75 
Weir Sta Rgt (ft) Flow Area (sq ft) 

426.05 
weir Submerg Froude # Chl 

0.68 
Weir Max Depth (ft) specif Force (cu ft) 

1742.52 
Min El Weir Flow (ft) 1448.27 Hydr Depth (ft) 

4.06 
Min El Prs (ft) 1441.98 W.P. Total (ft) 

116.05 
Delta EG (ft) 0.91 Conv. Total (cfs) 

48600.6 
Delta WS (ft) 1.03 Top Width (ft) 

105.04 
BR open Area (sq ft) 1398.24 Frctn Loss ift) 
BR open vel (ft/s) 7.75 c & E LOSS (ft) 
Coef of 0 shear Total (lb/sq ft) 

Inside BR US Inside BR 

1434.76 

1433.94 

1432.66 

5.19 

7.23 

456.32 

0.62 

1805.79 

4.24 

118.97 

53595.6 

107.54 

. 
1.06 
Br Sel Method Momentum Power Total (lb/ft s )  6.57 

8.19 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate 
the need for 

additional cross sections. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.142 

INPUT 
Descri~tion: - ~ ~ ~ 

~tatiok ~ievation Data num= 3 9 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9868.36 1446.79 9877.26 1446.77 9879.7 1446.71 9893.54 1446.67 9896.42 1446.29 
9898.47 1445.33 9904.87 1445.24 9910.77 1445.15 9914.68 1446.18 9918.33 1445.67 
9924.22 1445.61 9924.351445.451 9925.9 1443.56 9926.83 1442.29 9926.93 1442.23 
9934.42 1437.77 9941.48 1435.18 9943.38 1434.1 9945.37 1433.79 9959.68 1428.49 
9962.73 1428.5410016.88 1428.0310022.88 1428.0510040.23 1428.3710050.71 1431.34 
10057.45 1433.3510065.28 1435.6710065.381435.66810066.81 1435.6410067.96 1435.97 
10073.6 1437.5510088.72 1443.41 10090.1 1443.5910090.87 1442.0810090.95 1442.1 
10117.69 1443.7610120.41 1443.6810123.04 1443.6610123.13 1443.66 

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

9868.36 .046 9924.22 .031 10090.1 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.22 10090.1 19.27 20.66 21.8 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head lft) 

1433.88 Element Left OB Channel 

0.82 wt. n-Val. 0.031 
1433.06 Reach Len. (ft) 19.27 20.66 

21.80 
Crit W.S. (ft) 1431.86  low Area (sq ft) 
E.G. Slope (ftlft) 0,003522 Area (sq ft) 
0 Total (~£8) 3300.00 Flow (Cfs) 
Top width (ft) 109.12 Top Width (ft) 
Vel Total (ft/s) 7.28 ~ v g .  Vel. (ft/s) 
Max Chl Dpth (ft) 5.03 Hydr. Depth (ft) 
Conv. Total lcfsl 55603.5 Conv. Icfs) ..~- ~ ,~ , ~ ~ 

Length Wtd. (ft) 20.66 wetted per: lft) 
Min Ch El (ft) 1428.03 Shear (lblsq ft) 



Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.00 Stream Power (lb/ft s )  6.56 
0.07 Cum Volume (acre-ft) 8.37 16.93 
0.01 Cum SA (acres) 2.79 4.45 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1433.88 Element Left OB Channel 
Right 0B 
Vel Head (ft) 0.82 Wt. n-Val. 0.031 
W.S. Elev (ft) 1433.06 Reach Len. (ft) 19.27 20.66 

2, R" 

Crit W.S. (ft) 1431.86 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.003523 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (cfs) 
Top Width (ft) 109.12 Top width. (ft) 
Vel Total (ft/s) 7.28 Avg. Vel. (ft/s) 
Max Chl Dpth (ftl 5.03 Hydr. Depth (ft) 
Conv. Total (cfs) 55598.7 Conv. lcfsl . - . - - - - - . . 
Length Wtd. (ft) 20.66 Wetted Per. (ft) 110.60 
Min Ch El (ft) 1428.03 Shear (lb/sq ft) 0.90 
Alpha 1.00 Stream Power (lb/ft s )  6.56 
Frctn Loss (ft) 0.07 Cum Volume (acre-f t) 0.98 17.11 
C & E Loss (ft) 0.01 Cum SA (acres) 0.37 4.18 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.138 

INPUT 
Description: 
Station Elevation Data 

sta  lev Sta 
num= 3 6 
Elev Sta 

1445.86 9886.75 
Elev Sta Elev Sta 

1445.71 9898.09 1444.72 9900.8 
Elev 

1444.69 
1441.49 

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

9868.14 ,046 9924.11 .03110073.29 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.1110073.29 39.83 39.87 39.79 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1433.80 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.77 Wt. n-Val. 0.031 
W.S. Elev (ft) 1433.02 Reach Len. (ft) 2.70 2.70 

2.70 
Crit W.S. (ft) 1431.63 Flow Area (sq ft) 
E.G. slope (ft/ft) 0.003105 Area (sq ft) 
Q Total (cfs) 3300.00 Flow (cfs) 
Top Width (ft) 106.91 Top Width (ft) 
Vel Total (ft/s) 7.06 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 5.16 Hydr. Depth (ft) 
Conv. Total (cfs) 59217.8 Conv. (cfs) 
Length Wtd. (ft) 2.70 Wetted Per. lftj 

Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

- 
1427.86 Shear (lb/sq'£tj 0.83 

1.00 stream Power (lb/ft s )  5.88 
Cum Volume (acre-ft) 8.37 16.71 
Cum SA (acres) 2.79 4.40 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) . . 
Right OB 
Ve1 Head (ft) 
W.S. Elev (ft) 

- ~ 

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

Element 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (~£9) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s)  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 

2.70 

Channel 



BRIDGE 

RIVER: Cave Creek 
REACH: 1 RS: 23.134 

INPUT 
Description: North On Ramp Bridge 
Distance from Upstream XS = 2.7 
Deck/Roadway Width = 34.53 
Weir Coefficient - - 2.6 
UDstream Deck/Roadway Coordinates 

num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Card Lo Cord 
9800 1449.25 0 9931 1449.25 0 9931 1449.25 1441.15 
10000 1448.6 1440.5 10069 1447.63 1439.53 10069 1447.63 0 
10200 1447.63 0 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 3 6 ~ ~ 

Sta Elev Sta Elev Sta 
9868.14 1446.01 9880.51 1445.86 9886.75 
9903.59 1444.66 9910.48 1444.8 9916.2 
9926.73 1441.47 9927.54 1441.46 9927.73 
9940.84 1434.54 9954.45 1429.7 9959.24 

Elev sta Elev Sta 
1445.71 9898.09 1444.72 9900.8 
1444.16 9924.111442.135 9926.63 

Elev 
1444.69 

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

9868.14 .046 9924.11 .03110073.29 ,033 

Bank Sta: Left Right Coeff Contr. Expan. 
9924.1110073.29 .1 .3 

Downstream Deck/Roadway Coordinates 
num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9800 1449.25 0 9931 1449.25 0 9931 1449.25 1441.15 
10000 1448.6 1440.5 10069 1447.63 1439.53 10069 1447.63 0 
10200 1447.63 0 

Downstream Bridge Cross Section Data 
St-ation Elevation Data num= 28 . -~~ .-..- -- ~ - ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9869.42 1447.6 9874.82 1447.5 9875.8 1447.46 9876.7 1447.46 9902.88 1446.95 
9905.91 1446.84 9920.08 1446.56 9923.821446.485 9924.54 1446.47 9926.23 1446.48 
9976 29 1446.41 9928.19 1444.04 9928.87 1443.14 9933.51 1437.17 9936.2 1434.59 

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

9869.42 ,0469926.32 ,03110074.3 .033 

Bank Sta: Left Right Coeff Contr. Expan 
9926.32 10074.3 .1 .3 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 1 

Pier Data 
Pier Station U~stream= 10000 Downstream= 10000 
Upstream num= 4 

width Rlev Width Elev Width Elev Width Elev 
4 1400 4 1435.53 4.92 1435.53 4.92 1445 

Downstream num= 4 
width Elev Width Elev Width Elev Width Elev 

4 1400 4 1435.53 4.92 1435.53 4.92 1445 

Number of Bridge Coefficient Sets = 1 

LOW zlow Methods and Data 
Energy 
Momentum Cd = 1.2 
Yarnell KVal= 1.05 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
~ d d  Friction component to Moment:um 
Do not add Weight component to Momentum 



Class E flow critical depth computations use critical depth 
inside the bridge at the upstream end 

Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profile #WS F-plain 

E.G. US. (ft) 
DS 
W.S. US. (ftl 

Element 

E.G. Elev (ft) 

W.S. Elev (ft) 

Crit W.S. (ft) 

Max Chl Dpth (ft) 

Vel Total (ft/s) 

Flow Area (sq ft) 

Froude # Chl 

Specif Force (cu ft) 

Hydr Depth (ft) 

W.P. Total (ft) 

Conv. Total (cfs) 

Top Width (ft) 

Inside ER US Inside BR 

1433.75 

1432.82 

1431.74 

4.96 

7.75 

425.78 

0.67 

1760.82 

4.18 

113.37 

49309.6 

101.84 

Q Total (cfs) 
1432.24 
0 Bridoe fcfsl - .  . 

1431138 
Q weir (cfs) 

4.55 
Weir Sta Lft (ft) 

7.90 
Weir Sta Rgt (ft) 

417.62 
Weir Submerg 

0.71 
Weir Max Depth (ft) 

1690.73 
Min El Weir Flow (ft) 1447.64 

3.85 
Min El Prs (ftl 1441.15 

118.55 
Delta EG (ft) 0.61 

46344.6 
Delta ws (ft) 0.68 

108.38 
BR Open Area (sq ft) 1321.27 
BR Open Vel (ft/s) 7.90 
Coef of 0 

Frctn Loss (ft) 
C & E LOSS (ft) 
shear Total (lb/sq ft) 

Momentum Power Total (lb/ft s) 

BRIDGE OUTPUT Profile UWS F-Way 

E.G. US. (ft) 
DS 

Element 

E.G. Elev (ft) 

W.S. Elev (ft) 

Crit W.S. (ft) 

Max Chl Dpth (ft) 

Vel Total (ft/s) 

Flow Area (sq ft) 

Froude # Chl 

Specif Force (cu ft) 

Hydr Depth (ft) 

W.P. Total (ft) 

Conv. Total (cfs) 

Top Width (ft) 

Frctn Loss (ft) 
C & E LOSS (ft) 
shear Total (lb/aq ft) 

Power Total (lb/ft s )  

Inside BR US Inside ER 

1433.75 

1432.82 

1431.74 

4.96 

7.75 

425.74 

0.67 

1760.73 

4.18 

113.37 

49303.2 

101.84 

W.S. US. (ft) 
1433.21 
Q Total (cfs) 

1432.24 
Q Bridge (cfs) 

1431.38 
Q Weir (cfs) 

4.55 - - -  

Weir Sta Lft (ft) . . 
7.90 
Weir sta Rgt (ft) 

417.57 
Weir Submerg 

0.71 
Weir Max Depth (ft) 

1690.63 
Min El Weir Flow (ft) 

3.85 
Min El PrS (ft) 

118.55 
Delta EG (ft) 

46336.0 
Delta Ws (ft) 

108.38 
BR Open Area (sq ft) 
ER Open Vel (ft/sl 
Coef of Q 

1.12 
Er Sel Method 

8.81 
Momentum 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.131 

INPUT 
Description: 
Station Elevation Data 

Elev 
1446.95 
1446.48 

Sta Elev Sta 
9869.42 1447.6 9874.82 
9905.91 1446.84 9920.08 
9926.32 1446.48 9928.19 
9938.04 1433.94 9958.46 

E l ~ v  Sta Elcv Sta Elev Sca 
1447.5 9875.8 1447.46 9876.7 1447.46 9902.88 
1446.56 9923.821446.485 9924.54 1446.47 9926.23 
1444.04 9928.87 1443.14 9933.51 1437.17 9936.2 

Manning's n Values num= 3 



Sta n Val Sta n Val Sta n Val 
9869.42 ,046 9926.32 ,031 10074.3 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9926.32 10074.3 18.51 12.04 6.61 .1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

6.61 
Crit W.S. (ft) 
E.G. Slo~e (ft/ft) 

Element Left OB 

18.51 

Charnel 

Wt. n-Val. 
Reach Len. (ftl 

Flow Area (sq ft) 
Area (sq ft) 

Q Total icfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Aloha 

Flow (cfs) 
Top Width (ft) 
Avo. Vel. lftls) 

cbnv. (cis) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

~gctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OE 
Vel Head lftl 

1433.19 Element Left OB Channel 

0.84 Wt. n-Val. 0.031 
1432.35 Reach Len. (ft) 18.51 12.04 

6.61 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss lftl 

Flow Area (sq ft) 
Area Isa ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hvdr. De~th Iftl 
c0nv. (cis) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.128 

INPUT 
Description: 
Station Elevation Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9868.5 1448.47 9889.41 1448.23 9891.53 1448.19 9893.98 1448.09 9913.03 1447.46 

9923.971447.081 9924.57 1447.06 9925.57 1447.11 9926.21 1447.14 9926.35 1446.95 
9926.79 1446.38 9935.93 1434.58 9945.23 1431.6 9958.34 1427.71 9968.48 1427.62 
9975.64 1427.710042.26 1427.710053.86 1431.4210061.31 1435.4410068.87 1440.46 

10071.591442.27310073.97 1443.8610083.01 144410100.46 1443.8910126.08 1443.42 

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

9868.5 ,046 9926.21 ,03110073.97 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9926.2110073.97 146.88 146.66 147.17 .1 3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OE 
Vel Head Iftl 

1433.14 Element Left OB Channel 

0.81 Wt. n-Val. 
1432.33 Reach Len. (ft) 

1.65 
Crit W.S. (ft) 1431.16 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.003545 Area isq ft) 
0 Total Icfs) 3300.00 Flow (cfs) 
T ~ D  Width (ft) 112.59 Tow Wldth (ft) 
vei Total (ft/s) 7.21 A V ~ .  vel. (ft/s) 
Max Chl Dpth (ft) 4.71 Hydr. Depth (ft) 
Canv. Total (cfs) 55422.1 Conv. (cfsl 
Lenath Wtd. Iftl 1.65 Wetted Per. (ft) 
~ i n - ~ h  El (Et) 1427.62 Shear (lb/sq ft) 

1.00 stream Powe? (lb/ft s) 6.40 
0.01 cum Volume (acre-ft) 8.37 16.20 
0.01 cum SA (acres) 2.79 4.27 

CROSS SECTION OUTPUT Profile #WS F-Way 



E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

1.65 
Crit W.S. (ftl 
E.G. SlODe'(ft/ft) 
Q Total icfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl ~ ~ t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Al~ha 
~ritn LOSS (ft) 
C & E Loss (ft) 

Element 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (so ft) 
Flaw (cis) 
Top Width (ft) 
Avo. Vel. (ft/sl 
~yir. ~eptl; (£ti 
Conv. (cfsl 
Wetted Per. (ft) 
shear (lblsq ft) 
stream Power (lb/ft s) 
Cum Volume (acrelft) 
Cum SA (acres) 

Left OB 

1.65 

BRIDGE 

RIVER: Cave Creek 
REACH: 1 RS: 23.114 

INPUT 
Description: Loop 101 Mainline Bridges 
Distance from UDstream XS = 1.65 
DeckIRoadway wikth = 144.33 
Weir Coefficient - - 2.6 
Upstream Deck/Roadway Coordinates 

num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9800 1450.64 0 9931 1450.64 0 9931 1450.64 1442.59 

10000 1449.23 1441.18 10069 1448.15 1440.1 10069 1448.15 0 
10200 1448.15 0 

Upstream Bridge Cross Section Data 
station  levat ti on Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9868.5 1448.47 9889.41 1448.23 9891.53 1448.19 9893.98 1448.09 9913.03 1447.46 

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

9868.5 ,046 9926.21 .03110073.97 ,033 

Bank Sta: Left Right Coeff Contr. Expan. 
9926.2110073.97 .1 .3 

Downstream DeckIRoadway Coordinates 
num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9800 1450.6 0 9931 1450.6 0 9931 1450.6 1442.55 
10000 1449.26 1441.21 10069 1448.06 1440.01 10069 1448.06 0 
10200 1448.06 0 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 2 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

Bank Sta: Left Right Coeff Contr. Expan. 
9927.6510076.15 .1 .3 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 1 

Pier Data 
Pier Station Upstream= 10000 Downstream= 10000 
Upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
4 1400 4 1435.9 4.92 1435.9 4.92 1445 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 



4 1400 4 1435.85 4.92 1435.85 4.92 1445 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

1,ddic~onal Brldge  pa^->sf rers 
Add Frlcrlon <.>mponcnc co romr rhrum 
I:O noc add we o l n  :"muonerr cc. M.:n<!:lcun 
 class^^ flow ~Gitical'devth cam~utations use critical depth 

inside the bridge at-the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profile #WS F-Plain 

E.G. US. (ft) 1433.14 
DS 
W.S. US. lftl 1432.33 

1432.44 
Q Total (cfs) 

1431.59 
Q Bridge (cfs) 

1430.44 
Q Weir (cfs) 

5.41 
Weir Sta Lft (ft) 

7.38 
Weir Sta Rgt (ft) 

447.32 
Weir Submerg 

0.64 
Weir Max Depth (ft) 

1746.28 
Min El Weir Flow (ft) 

4.17 
Min El Prs ('it) 

BR Open Area (sq ft) 
0.00 
BR Open Vel (ft/s) 

0.02 
Coef of Q 

0.95 
Br Sel Method 

7.01 
Energy only 

Element 

E.G. Elev (ft) 

W.S. Elev (ft) 

Crit W.S. (ft) 

Max Chl Dpth (It) 

Vel Total (ft/s) 

Flow Area (sq Et) 

Froude # Chl 

Specif Force (cu ft) 

Hydr Depth (ft) 

W.P. Total (ft) 

conv. Total (cfs) 

Top Width (ft) 

Frctn Loss (ft) 

C & E Loss (ft) 

shear Total (lh/sq ft) 

Power Total (lb/ft S )  

Warning: Pier drag coefficient of 2.0 assumed for Class E flow. 

BRIDGE OUTPUT Profile #WS F-Way 

E.G. US. (ft) 1433.14 Element 
DS 
W.S. US. (ft) 1432.33 R.G. Elev (ft) 

1432.44 
Q Total (cfs) 3300.00 W.S. Elev (ft) 

1431.59 
Q Bridge (cfs) 3300.00 Crit w.S. (ft) 

1430.44 
Q Weir (cfs) Max Chl Dpth (ft) 

5.41 
Weir Sta Lft (ft) Vel Total (ft/s) 

7.38 
Weir Sta Rgt (ft) Flow Area (sq ft) 

447.19 
Weir Submerg Froude # Chl 

0.64 
Weir Max Depth (ft) Specif Force (cu ft) 

1745.95 
Min El Weir Flow (ft) 1448.16 Hydr Depth (ft) 

4.17 
Min El Prs lftl 1442.59 W.P. Total (ftl 

118.63 
Delta EG (ft) 0.72 Conv. Total (cfs) 

51917.3 
Delta Ws (ft) 0.68 Top Width (ft) 

107.21 
BR Oven Area (sq ft) 1544.83 Frctn LOSS (ft) 

0.00 
ER Open Vel (ft/s) 7.84 C & E Loss (ft) 

0.02 
Coef of Q shear Total (lb/sq £ti 

0.95 
Er Sel Method Energy only Power Total (lb/ft s )  

7.02 

Inside BR US Inside BR 

1433.11 

1432.16 

1431.26 

4.54 

7.84 

420.81 

0.70 

1695.89 

3.91 

118.07 

47063.3 

107.74 

0.64 

0.03 

1.09 

8.58 

Inside BR US Inside BR 

1433.11 

1432.16 

1431.26 

4.54 

7.84 

420.75 

0.70 

1695.76 

3.91 

118.07 

47052.3 

107.73 

0.64 

0.03 

1.09 

8.58 



Warning: Pier drag coefficient of 2.0 assumed for Class B flow 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.101 

INPUT 
Description: 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9874.32 1448.01 9884.89 1447.79 9885.06 1447.79 9885.33 1447.77 9916.94 1447.11 
9922.891446.982 9924.87 1446.94 9927.45 1446.89 9927.65 1446.9 9927.9 1446.65 
9938.73 1434.37 9950.48 1428.59 9953.72 1426.99 9955.52 1426.18 9962.1 1426.85 
9968.62 1427.54 9969.57 1427.62 9993.1 1427.36 10026.8 1426.9710046.73 1426.29 
10071.18 1440.9210073.28 1442.1710074.171442.70310076.15 1443.8910077.11 1443.87 
10079.82 1443.8210115.15 1443.1610129.13 1442.89 

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

9874.32 ,046 9927.65 .03110076.15 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9927.6510076.15 31.66 20.81 10.83 .1 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

10.83 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Aloha 

Element Left OB 

31.66 

Channel 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area isa ft) 
Flow (cgs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hvdr. DeDth iftl 

Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ftl ~rctn LOSS (ft) 

C & E Loss (ft) Cum SA (acres) 

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 
Right OB 
Vel Head iftl 

1432.41 Element Left OB Channel 

0.76 Wt.n-Val. 
1431.65 ReachLen. (ft) 

1430.37 Flow Area (sq ft) 
0.003243 Area (sq ft) 
3300.00 Flow icfsl 
111.42 Top width' (ft) 
7.01 AVG. Vel. (ft/s) 
5.47 Hydr. Depth (ft) 

57952.2 Conv. (~£91 . . 
20.81 Wetted Per. (ft) 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.097 

INPUT 
Description: 
station Elevation Data num= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9873.01 1443.84 9884.14 1443.86 9884.68 1443.85 9886.16 1443.8 9906.22 1443.78 
9911.28 1443.86 9922.31443.869 9924.22 1443.87 9926.48 1443.87 9934.79 1437.42 
9935.77 1436.61 9938.86 1434.4 9939.55 1434.03 9948.94 1428.55 9955.04 1426.13 
9961.36 1426.8 9971.17 1427.5810012.64 1427.1310024.79 1427 10032.1 1426.65 
10047.41 1426.1510049.29 1427.2610054.12 1430.15 10071.7 1440.6510074.481442.306 
10076.4 1443.4510084.62 1443.3310102.68 1443.1110122.52 1442.8110127.25 1442.74 

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

9873.01 ,046 9922.3 .03110074.48 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9922.310074.48 33.75 34.38 34.91 .1 .3 



CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right 08 
Vel Head (ft) 
W.S. Elev (ft) 

2.90 
crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch E l  (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

Element 

Wt. n-Val. 
Reach Len. (ftl 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Ava. Vel. lftls) 
H+. ~ e ~ t h  (£tl 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power llblft s l  
Cum Volume (acre-ft) 

CROSS SECTION OUTPUT Profile UWS F-Way 

cum SA (acres) 

1432.34 Element 

0.73 Wt.n-Val. 
1431.60 Reach Len. (ft) 

Left OB 

2.90 

Channel 

Left OB Channel 

2.90 
Crit W.S. (ft) 1430.27 Flow Area (sq ft) 480.60 
E.G. Slope (ft/ft) 0.003074 Area (sq ft) 480.60 
Q Total (cfS) 3300.00 Flow (Cfs) 3300.00 
Top Width (ft) 112.84 Top Width (ft) 112.84 
Vel Total (ft/s) 6.87 ~ v g .  vel .  (ft/s) 6.87 
Max Chl Dpth (ft) 5.47 Hydr. Depth (ft) 4.26 
Conv. Total (cfs) 59520.7 Conv. (cfs) 59520.7 
Length Wtd. (ft) 2.90 Wetted Per. (ftl 115.72 
Min Ch El (ft) 1426.13 Shear (lb/sq ftl 0.80 
Alpha 1.00 stream Power (lb/ft s )  5.47 
Frrtn LOSS lftl 0 . 1  Cum Volume (acre-ftl 0.98 14.69 -....- 
c & E LOSS i E t i  0.01 cum SA (acres) 0.37 3.59 

BRIDGE 

RIVER: Cave Creek 
REACH: 1 RS: 23.093 

INPUT 
Description: South Off Ramp Bridge 
Distance from Upstream XS = 2.9 
Deck/Roadway Width = 28.57 
Weir Coefficient - - 2.6 
Uostream DeckIRoadway Coordinates 

num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9800 1446.01 0 9931 1446.01 0 9931 1446.01 1437.91 
10000 1446.07 1437.97 10069 1445.87 1437.77 10069 1445.87 0 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9873.01 1443.84 9884.14 1443.86 9884.68 1443.85 9886.16 1443.8 9906.22 1443.78 
9911.28 1443.86 9922.31443.869 9924.22 1443.87 9926.48 1443.87 9934.79 1437.42 
9935.77 1436.61 9938.86 1434.4 9939.55 1434.03 9948.94 1428.55 9955.04 1426.13 
9961.36 1426.8 9971.17 1427.5810012.64 1427.1310024.79 1427 10032.1 1426.65 
10047.41 1426.1510049.29 1427.2610054.12 1430.15 10071.7 1440.6510074.481442.306 
10076.4 1443.4510084.62 1443.3310102.68 1443.1110122.52 1442.8110127.25 1442.74 

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

9873.01 ,046 9922.3 .03110074.48 ,033 

Bank Sta: Left Right Coeff Contr. Expan 
9922.310074.48 .1 .3 

Downstream Deck/Roadway Coordinates 
num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9800 1446.01 0 9931 1446.01 0 9931 1446.01 1437.91 
10000 1446.07 1437.97 10069 1445.87 1437.77 10069 1445.87 0 
10200 1445.87 0 

Downstream Bridoe Cross section Data - ~ ~ - ~ ~ ~ ~  

Station ~levatioi Data num= 3 5 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9875.72 1441.92 9888.51 1442.01 9899.09 1442.09 9907.36 1441.06 9909.99 1441.08 
9923.541438.551 9925.37 1438.21 9929.55 1437.43 9930.83 1437.44 9931.05 1437.36 
9931.6 1436.74 9939.35 1434.47 9943.43 1432.3 9950.84 1427.95 9954.77 1426.1 



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

9875.72 ,046 9923.54 .03110076.07 ,033 

Bank Sta: Left Right Coeff Contr. Expan. 
9923.5410076.07 .1 .3 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submeraence for weir flow = .95 
Elevation at which weir glow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 1 

Pier Data 
Pier Station Wstream= 10000 Downstream= 10000 
Upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
4 1400 4 1433.21 4.92 1433.21 4.92 1445 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 

4 1400 4 1433.21 4.92 1433.21 4.92 1445 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profile #WS F-Plain 

E.G. US. (ft) 1432.34 Element Inside BR US Inside BR 
DS 
W.S. US. (ft) 1431.60 E.G. Elev (ft) 1432.32 

1432.19 
Q Total (cfs) 3300.00 W.S. Elev (ft) 1431.48 

1431.41 
Q Bridge (cfs) 3300.00 Crit W.S. (ft) 1430.35 

1430.19 
Q Weir lcfs) Max Chl Dpth lft) 5.35 

5.58 
Weir sta Lft (ft) vel Total (ft/s) 7.34 

7.06 
Weir Sta Rgt (ft) Flow Area (sq ft) 449.81 

467.33 
Weir Submerg Froude # Chl 0.63 

0.61 
Weir Max Depth (ft) specif Force (cu ft) 1738.04 

1756.75 
Min El Weir Flow (ft) 1445.88 Hydr Depth lft) 4.15 

4.14 
Min ~l Prs (ft) 1437.97 W.P. Total lft) 119.66 

123.73 
Delta EG (ft) 0.18 Conv. Total (cfs) 52126.6 

54326.6 
Delta WS (ft) 0.15 Top Width (ft) 108.42 

112.82 
BR Open Area (sq ft) 1210.24 Frctn Loss lft) 0.11 

0.01 
BR Open Vel lft/s) 7.34 C & E Loss lft) 0.02 

0.02 
Coef of Q Shear Total llb/sq ft) 0.94 

0.87 
Br Sel Method Energy only Power Total (lb/ft s )  6.90 

6.14 

Warning: Pier drag coefficient of 2.0 assumed for Class B flow. 

BRIDGE ODTPUT Profile #WS F-Way 

E.G. US. (ft) 1432.34 Element 
DS 
W.S. US. (ft) 1431.60 E.G. Elev (ft) 

1432.19 
Q Total (cfs) 3300.00 W.S. Elev (ft) 

1431.41 
Q Bridge (cfs) 3300.00 Crit W.S. (ft) 

1430.19 

Inside BR US Inside BR 

1432.31 

1431.48 

1430.35 



Max Chl Dpth (ft) 

vel Total (ft/s) 

 low Area ( s q  ft) 

Froude # Chl 
0.61 
Weir Max Depth (ftl Specif Farce (cu ft) 

1756.32 
Min El Weir Flow (ft) 1445.88 Hydr Depth (ftl 

4.14 
Min ~l Prs (ftl 1437.97 W.P. Total (ft) 

123.73 
Delta EG (ft) 0.18 Conv. Total (cfs) 

54297.1 
Delta WS (ft) 0.15 Top Width (ft) 

112.81 
ER Open Area (sq ft) 1210.24 Frctn Loss (Etl 

0.01 
BR Open Vel (ft/s) 7.34 C & E Loss (ft) 

0.02 
coef of Q Shear Total (lb/sq ft) 

0.87 
Br Sel Method Energy only Power Total (lb/ft sl 

6.15 

Warning: Pier drag coefficient of 2.0 assumed for Class B flow, 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.090 

INPUT 
Description: 
Station Elevation Data num= 35 

Elev Sta Elev Sta 
1442.01 9899.09 1442.09 9907.36 
1438.21 9929.55 1437.43 9930.83 
1434.47 9943.43 1432.3 9950.84 
1427.54 9983.26 1427.4310024.29 
1426.4910070.381435.04910072.21 
1442.1910076.16 1442.210080.23 

Elev Sta 
1441.06 9909.99 
1437.44 9931.05 

Elev 
1441.08 
1437.36 

Sta Elev Sta 
9875.72 1441.92 9888.51 
9923.541438.551 9925.37 
9931.6 1936.74 9939.35 
9965.2 1426.86 9973.65 

10048.44 1425.8310050.07 
10073.2 1436.2610076.07 
10099.57 1442.0910103.65 

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

9875.72 .046 9923.54 ,03110076.07 ,033 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9923.5410076.07 26.09 30.2 34.11 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1432.16 Element Left OB Channel 
Right OB 
Vel Head (ft) 
w.S. Elev (ft) 

0.71 Wt. n-Val. 
1431.45 Reach Len. (ftl 

34.11 
Crit W.S. (ft) 1430.12 Flow Area (sq ftl 488.18 
E.G. Slope (ft/ft) 0.003047 Area (sq ft) 488.18 
Q Total (cfsl 3300.00 Flow (c~s) 3300.00 
TOP Width (ft) 116.96 Top Width (£ti 116.96 
vel Total (ft/s) 6.76 Avg. Vel. (ft/sl 6.76 
Max Chl Dpth (ft) 5.62 Hydr. Depth (ft) 4.17 
Conv. Total (cfs) 59783.8 Canv. (cfs) 59783.8 
Length Wtd. (ft) 30.20 Wetted Per. (ft) 119.54 
Min Ch El (ft) 1425.83 Shear (lb/sq ft) 0.78 
Alpha 1.00 Stream Power (lb/ft s) 5.25 
Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 8.37 14.15 
C & E LOSS (ftl 0.00 Cum SA (acres) 2.79 3.77 

CROSS SECTION OUTPUT Profile #WS F-Way 

Left OB Channel E.G. Elev (ft) 1432.16 Element 
Right OB 
vel Head (ft) 
w.s. Elev (ft) 

0.71 Wt. n-Val. 
1431.45 Reach Len. (ftl 

Flow Area (sq ft) 
Area (sq ft) 
Flow (c~s) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ftl 

Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Too Width lftl 
vei ~otal iftis, 
Max Chl D ~ t h  (ft) 
conv. ~otHl (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

C&V. (cfsl 
Wetted Per. (ftl 
Shear (1b/sq ft) 
Stream Power (lb/ft s )  Alwha 

FGtn Loss (ft) Cum Volume (acre-ft) 



C & E Loss (ft) 0.00 Cum SA (acres) 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 R :  23.084 

INPUT 
Description: 
Station Elevation Data num= 2 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9876.01 ,046 9924.95 .03110070.78 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.9510070.78 38.02 38.84 39.72 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
vel Head (ft) 
W.S. Elev (ft) 

2.10 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl D ~ t h  lft) 
Conv. ~otal (cfsj 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 

Wt. n-Val. 
Reach Len. (ft) 

CROSS SECTION OUTPUT Profile #WS F-Way 

Flow Area (sq ft) 
Area (sq ft) 
Flow (~£9) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. ('it) 
shear (lb/sq ft) 
stream Power (lb/ft a)  
Cum volume (acre-ft) 
Cum SA (acres) 

E.G. Elev (ft) 
Right 08 
Vel Head lft) . . 
W.S. Elev (ft) 

1432.06 Element 

0.70 Wt. n-Val. 
1431.37 Reach Len. (ft) 

2.10 
Crit W.S. (ft) 1430.01  low Area (sq ft) 
E.G. Slo~e lftlft) 0.002986 Area (so ft) 
Q Total icfs) ' 3300.00  low (cEs) 
Top width (ft) 117.75 Top Width (ft) 
Vel Total (ft/s) 6.70 Avg. Vel. (ft/s) 
Max Chl Doth lft) 5.46 Hvdr. De~th lft) . .~-- - - - - ~  ~ ~ 

Conv. Total lcfs) 60394.4 cbnv. (c?s) 

Left OB 

2.10 

Channel 

Left OB Channel 

0.031 
2.10 2.10 

Length Wtd. (ft) 2.10 Wetted Per. (ft) 120.23 
Min Ch El (ft) 1425.90 Shear (lb/sq ft) 0.76 
Alpha 1.00 stream Power (lb/ft s) 5.12 
Frctn Loss lft) 0.01 CumVolume (acre-ft) 0.98 13.99 
c & E LOSS iftj 0.01 cum SA (acres) 0.37 3.42 

BRIDGE 

RIVER: Cave Creek 
REACH: 1 RS: 23.081 

INPUT 
Description: South Frontage Road Bridge 
Distance from Upstream XS = 2.1 
Deck/Roadway Width = 34.66 
Weir Coefficient - - 2.6 
UDstream Deck/Roadwav Coordinates 

num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9800 1444.98 0 9931 1444.98 0 9931 1444.98 1437.63 

10000 1445.12 1437.77 10069 1444.91 1437.56 10069 1444.91 0 

Elev Sta 
1441.02 9908.75 
1437.07 9939.39 
1427.3610017.36 

Elev Sta 
1441.05 9909.44 
1434.43 9948.67 
1426.9410048.61 

Elev 
1440.69 
1429.23 
1425.91 



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

9876.01 ,046 9924.95 .03110070.78 ,033 

~ a n k  Sta: Left Right Coeff Contr. Expan. 
9924.9510070.78 .1 .3 

Downstream Deck/Roadway Coordinates 
num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9800 1444.98 0 9931 1444.98 0 9931 1444.98 1437.63 
10000 1445.12 1437.77 10069 1444.91 1437.56 10069 1444.91 0 
10200 1444.91 0 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 32 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
1441.52 9909.83 1440.82 9910.29 
1436.28 9935.97 1434.45 9938.38 
1426.05 9961.13 1426.19 9993.5 

Elev 
1440.5 
1434.15 

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

9869.05 ,046 9926.65 .03110067.75 .033 

Bank Sta: Left Right Coeff Contr. Expan 
9926.6510067.75 .1 .3 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
~nergy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 1 

Pier Data 
Pier Station Uostream= 10000 Downstream= 10000 
upstream num= 4 

Width Elev Width Elev width Elev Width Elev 
3.49 1400 3.49 1432.98 4.1 1432.98 4.1 1445 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 
3.49 1400 3.49 1432.98 4.1 1432.98 4.1 1445 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profile #WS F-Plain 

E.G. US. (ft) 1432 .06 Element Inside BR US Inside BR 
DS 
W.S. US. (ft) 1431.37 E.G. Elev (ft) 1432.05 

1431.91 
Q Total (c~s) 3300.00 W.S. Elev (ft) 1431.27 

1431.21 
Q Bridge (cfs) 3300.00 Crit W.S. (ft) 1430.06 

1429.76 
Q Weir (cfs) Max Chl Dpth (ft) 5.37 

5.23 
Weir Sta Lft (ft) vel Total (ft/s) 7.06 

6.71 
Weir Sta Rgt (ft) Flow Area (sq Et) 467.09 

491.77 
Weir Submerg Froude # Chl 0.61 

0.57 
Weir Max Depth (£ti Specie Force (cu ft) 1746.01 

1818.79 
Min El Weir Flow (ft) 1444.92 Hydr Depth (Et) 4.10 

4.34 
Min El Prs (ft) 1437.77 W.P. Total (ft) 124.57 

124.44 



Delta EG (ft) 0.18 Conv. Total (cfs) 54036.9 
58921.7 
Delta Ws (ft) 0.13 Top Width (ft) 113.87 

113.44 
BR open Area (sq ft) 1274.31 Frctn Loss (ft) 0.12 

n nr - ."- 
BR Open Vel (ft/s) 7.06 C & E Loss (ft) 0.02 

0.01 
Coef of Q shear Total (lb/sq ft) 0.87 " "7 ". . . 
Br Sel Method Energy only Power Total (lb/ft s )  6.17 

5.19 

BRIDGE OUTPUT Profile #WS F-Way 

E.G. US. ift) 1432.06 . . 
DS 
W.S. US. (ft) 

1431.91 
Q Total (cfs) 

1431.21 
Q Bridge (cfs) 

1429.76 
Q Weir (cfs) 

5.23 
Weir sta Lft (ft) 

6.71 
Weir sta Rgt (ft) 

491.61 
Weir Submerg 

0.57 
Weir Max Depth (ft) 

1818.30 
Min El Weir Flow ift) 1444.92 

4.33 
Min El Prs (ft) 

124.43 
Delta EG lft) . . 

58891.5 
Delta WS (ft) 

113.44 
BR Open Area (sq ft) 1274.31 

0.01 
BR Open Vel (ft/s) 7.07 

0.01 
Coef of Q 

0.77 
Br Sel Method Energy only 

5.20 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.077 

INPUT 
Description: 
Station Elevation Data num= 

Element 

E.G. Elev (ft) 

W.S. Elev (ft) 

Crit W.S. (ft) 

Max Chl Dpth (ft) 

vel Total (ft/s) 

Flow Area (sq ft) 

Froude # Chl 

specif Force (cu ft) 

Hydr Depth (ft) 

W.P. Total (ft) 

Conv. Total (cfs) 

Top Width (ft) 

Frctn Loss (ft) 

C & E Loss (ft) 

shear Total (lb/sq ft) 

Power Total (lb/ft s )  

Inside BR US Inside BR 

1432.05 

1431.27 

1430.06 

5.37 

7.07 

466.93 

0.62 

1745.59 

4.10 

124.56 

54007.5 

113.86 

0.12 

0.02 

0.87 

6.17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9869.05 1440.89 9886.83 1441.2 9906.08 1441.52 9909.83 1440.82 9910.29 1440.5 
9914.14 1439.64 9926.651436.669 9928.29 1436.28 9935.97 1434.45 9938.38 1434.15 
9951.64 1427.38 9953.72 1426.35 9954.33 1426.05 9961.13 1426.19 9993.5 1427.03 
10002.03 1426.9310009.21 1426.6910050.61 1425.9810066.281433.80610067.75 1434.54 
10067.81 1434.5610067.92 1434.5910069.47 1434.7410073.12 1435.0610080.11 1435.68 
10081.32 1436.0310095.02 1440.3410096.51 1440.3910100.95 1440.7910107.78 1441.57 
10112.96 1441.57 10126.8 1441.48 

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

9869.05 ,046 9926.65 ,03110067.75 .033 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 
9926.6510067.75 191.26 194.71 199.64 .I .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1431.89 Element Left OB Channel 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

199.64 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
MinChEl (ft) 
Alpha 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Too Width ift) 
AV;. vel. (ft/s) 
Hydr. Depth (ft) 
cbnv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 



Frctn Loss (ft) 0.92 cum Volume (acre-ft) 8.37 13.38 
C & E Loss (ft) 0.09 cum SA (acres) 2.79 3.59 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is 
1858 than 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (Et) 
Right OB 
Vel Head (ft) 
W.S. Elev (ft) 

1431.89 Element Left OB Charnel 

0.65 Wt. n-Val. 0.031 
1431.24 Reach Len. (ft) 191.26 194.71 

199.64 
Crit W.S. (ft) 
E.G. SloDe (ft/ft) 

1429.70 Flow Area (sg ft) 

Q Total -fcfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dnth (ft) 

0.002637 Area (sq ft) 
3300.00 FlOW (CfS) 
117.04 Tap Width (ft) 
6.47 ~ v g .  vel. (ft/s) 
5.26 ~yzr. Depth (ft) 

64257.9 conv. (cfs) 
194.71 Wetted Per. lft) 

conv. ~ 0 t h  (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

-. 
1425.98 Shear (lb/sq ft) 0.70 

1.00 stream Power llb/ft s )  4.55 
0.92 cum Volume (acre-ft) 0.98 13.56 
0.09 cum SA (acres) 0.37 3.32 

Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Warninq: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the ne;d for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.040 

INPUT 
Description: 
Station Elevation Data num= 84 

Sta Elev Sta Elev Sta 
9562.36 1429.64 9568.42 1429.47 9601.28 

Elev Sta Elev Sta Elev 

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

9562.36 ,046 9930.41 ,03110072.84 ,033 

~ a n k  Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9930.4110072.84 113.81 113.4 113.53 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9562.36 9931.71 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev fft) 1430.88 Element 
Right OB 
Vel Head (ft) 1.53 wt. n-Val. 
W.S. Elev (ft) 1429.35 Reach Len. (ft) 

Left OB Channel 

0.031 
113.81 113.40 

113.53 
crit W.S. (ft) 1429.35 Flow Area ( s q  ft) 368.42 
E.G. Slope (ft/ft) 0.009677 Area (sq ft) 1441.41 368.42 



Q Total (cfs) 3660.00 Flow (~£9) 3660.00 
Top Width (ft) 469.21 Top Width (ft) 350.41 118.80 
vel Total (ft/s) 9.93 Avg. Vel. (ft/s) 9.93 
Max Chl Dpth (ft) 7.94 Hydr. Depth (ft) 3.10 
Conv. Total (cfs) 37205.2 Conv. (cfs) 37205.2 
Length Wtd. (ft) 113.41 Wetted Per. (ft) 120.47 
Min Ch El (ft) 1425.56 Shear (Ib/sq ft) 1.85 
Alpha 1.00 Stream Power (lb/ft s )  18.35 
Frctn LOSS (ft) 0.72 Cum Volume (acre-ft) 5.20 11.42 
C & E LOSS (ft) 0.22 Cum SA (acres) 2.02 3.06 

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: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 
the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
aa,.*4n"a u-u-A "..- , 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 
Warninq: Durino 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 not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #WS F-Way 

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

113.53 

1430.88 Element Left OB Channel 

1.53 Wt. n-Val. 0.031 
1429.35 Reach Len. (ft) 113.81 113.40 

Crit W.S. (ft) 1429.35 Flow Area (so ftl . *  . 
E.G. Slope (ft/ft) 0.009651 Area (sq ft) 
Q Total (cfs) 3660.00 Flow (cfs) 
Top Width (ft) 118.81 Top Width (ft) 
Vel Total (ft/s) 9.93 ~ v o .  Vel. (ft/s) 
Max Chl Dpth (ft) 3.79 ~y;ir.~e~th(ft) 
Conv. ~otil (cfs) 37256.0 cinv. (cfs) 
Length Wtd. (ft) 113.40 Wetted Per. ('it) 
Min Ch El (ftl 1425.56 Shear flb/so ftl . . 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

- .. 
1.00 stream poke; (lh/ft s )  18.30 
0.55 Cumvolume (acre-ft) 0.98 11.59 
0.26 Cum SA (acres) 0.37 2.79 

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

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

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
emal 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. 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 23.019 

INPUT 
Description: 
station Elevation Data num= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9568.04 1428.12 9591.03 1427.91 9596.19 1427.87 9619.84 1427.64 9621.43 1427.71 
9623.37 1427.69 9631.58 1427.04 9639.04 1426.96 9642.74 1426.95 9650.46 1427.46 



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

9568.04 .046 9933.48 ,03110084.55 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9933.4810084.55 145.92 146.58 148.45 .1 .3 

Ineffective Flow num= 1 - 

Sta I, Sta R Elev Permanent 
9568.04 9900.46 F 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 
Right OB 
Vel Head (ft) 
W.S. Elev lft) 

1423.87 Element Left OB Channel 

0.79 Wt. n-Val. 
1423.08 Reach Len. lftl 

148.45 
Crit W.S. (ft) 1422.40 Flow Area (sq ft) 70.25 464.28 
E.G. Slope (ft/ft) 0.004465 Area (sq ft) 249.56 464.28 
n Total icfsl 3660.00 Flow (c~s) 250.44 3409.56 ~. ~ ~ 

TOW Width lft) 289.02 TOP width' (ftl 156.07 132.95 
vei Total ift/s) 6.85 A V ~ .  vel. (ft/s~ 
Max Chl Dpth (ftl 3.94 Hydr. Depth (ftl 
Conv. Total (cfs! 54775.1 Conv. (cfsl 
Lenath Wtd. iftl 146.46 Wetted Per. (ft) 
~ i n - ~ h  El (ftl 1419.14 Shear (lb/sg ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft! 

1.09 Stream power (lb/ft s! 2.11 7.11 
0.59 Cum volume (acre-ftl 2.99 10.33 
0.09 Cum SA (acres! 1.36 2.73 

CROSS SECTION OUTPUT Profile #WS F-Way 

1424.46 Element E.G. Elev (ft) Left OB 

145.92 

Charnel 
Right OB 
Vel Head (ft) 
W.S. Elev (ftl 

148.45 

0.66 Wt. n-Val. 
1423.80 Reach Len. (ftl 

1422.45 Flow Area (sg ft) Crit W.S. (ft! 
0.002903 Area (sq ft) 
3660.00 Flow (cfs! 
134.71 TOO Width lit1 
6.5; A V ~ .  v L .  iftis) 
4.66 Hydr. Depth (ftl 

67924.5 c&W. (C£SI 
146.54 Wetted Per. (ft! 
1419.14 Shear ilb/sa ft) 

0.44 Cum volume (acre-ftl 
0.02 Cum SA (acres) 

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 22.991 

INPUT 
Descriwtion: 
statiok Elevatlon Data num= 

Elev 
1429.32 
1429.17 
1429.7 
1429.88 
1428.7 
1425.91 
1427.38 

8 9 
Sta 

9407.74 
9442.4 
9466.83 
9514.93 
9565.33 
9588.38 
9636.35 

Elev 
1429.55 
1429.22 
1429.52 
1430.08 
1427.31 
1426.8 
1426.52 

Sta 
9416.3 
9446.45 
9475.87 
9516.22 
9570.38 
9591.49 
9646.95 

Elev 
1429.27 
1429.46 
1428.88 
1430.09 
1426.63 
1426.82 
1426.61 

Sta 
9420.06 
9461.36 
9480.49 
9536.53 
9579.04 
9604.01 
9649.85 

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

9399.17 .046 9935.09 .03110096.93 .033 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan. 
9935.0910096.93 567.47 585.91 486.17 .1 .3 

Ineffective Flow nums 1 - - 

Sta L Sta R Elev Permanent 
9399.17 9764 F 



CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1423.19 Element Left OB Channel 
Right OB 
Vel Head (ft) 0.48 Wt. n-Val. 0.046 0.031 
W.S. Elev (ft) 1422.71 Reach Len. (ft) 567.47 585.91 

486.17 
Crit W.S. (ft) 1421.85  low Area (so ft) 314.70 414.21 
E.G. slope (ft/ft) 0.003595 Area (sq ft) - 314.70 414.21 
Q Total (cfs) 3660.00 Flow (cf.3) 1075.29 2584.71 
Top Width (ft) 262.81 Top Width (ft) 134.00 128.81 
Vel Total (ft/s) 5.02 Avo. Vel. lft/s) 3.42 6.24 
Max Chl Dpth (ft) 4.36 ~ydr. Depth (ft) 2.35 3.22 
Conv. Total (cfs) 61041.9 Conv. (cfs) 17933.8 43108.1 
Length Wtd. (ft) 583.75 Wetted Per. (ft) 134.30 129.47 
Min Ch El lft) 1419.05 Shear (lblso ft) 0.53 0.72 . . 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

. . ~ -  
1.23 stream Power (ib/ft s )  1.80 4.48 
2.56 Cum Volume (acre-ft) 2.05 8.85 
0.01 Cum SA (acres) 0.87 2.29 

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

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

CROSS SECTION OUTPUT Profile #WS F-Way 

E.G. Elev (ft) 1424.01 Element Left OB Channel 
Right OB 
Gel Head (ft) 
W.S. Elev (ft) 

486.17 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Wt. n-Val. 
Reach Len. (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftjs) 
Hvdr. De~th lftl 

Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power Ilblft s) 
Cum Volume lacre-ft) 
Cum SA (acres) 

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

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

CROSS SECTION 

RIVER: Cave Creek 
REACH: 1 RS: 22.880 

INPUT 
Description: This section is from HEC-2 FIS model. 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9791 ,045 9927 ,045 10167 .045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9927 10167 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #WS F-Plain 

E.G. Elev (ft) 1420.63 Element Left OB Channel 
Right OB 
Vel Head (ftl 0.58 Wt.n-Val. 
W.S. Elev (ft) 1420.05 Reach Len. (ft) 
Crit W.S. (ft) 1418.49 Flow Area (sq ft) 
E.G. Slo~e lft/ftl 0.005059 Area lso ft) 
Q Total ids) s50o.00 plow (cts) 
Top Width (ft) 211.79 Top Width (ftl 
Vel Total (ft/s) 6.10 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 7.05 Hydr.Depth (ft) 
Conv. Total lcfsl 77326.4 Conv. (cfsl . . 
Length Wtd. ift) Wetted Per. (ft) 
Min Ch El (ft) 1413.00 Shear (lb/sq ft) 
Alpha 1.00 stream Power (lb/ft s )  
Frctn Loss (ft) Cum Volume (acre-ft) 
C & E Loss (ft) Cum SA (acres) 



CROSS SECTION OUTPUT Profile #WS F-Way 

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

1421.31 Element Left OB Channel 

0.78 Wt. n-Val. 
1420.53 Reach Len. (ft) 
1419.10 Flow Area (sq Etl 
0.006325 Area (sq ft) 
5500.00 Flow (cfs) 
169.00 Top Width (ft) 

7.10 Avo. Vel. (ft/s) 
6.53 ~yir. Depth (ft) 

69156.7 Conv. (cfs) 
Wetted Per. (ftl 

1414.00 Shear (lb/sq ft) 
1.00 stream Power (lbltt s )  

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

Warning: The cross section had to be extended vertically during the critical depth 
calculations. 

SUMMARY OF MANNING'S N VALUES 

River:Cave Creek 

Reach River Sta. nl n2 n3 

,033 
,033 
.033 
,033 

Briclge 
.058 
,058 
,037 
,037 
,037 

Bridge 
.046 
.046 . ~ - ~  

Bridge 
,046 
,046 

Bridge 
.046 



23.097 ,046 ,031 ,033 
23.093 Bridse 
23.090 ,046 ,031 ,033 
23.084 .04 6 ,031 ,033 
23.081 Bridge 
23.077 ,046 ,031 ,033 

SUMMARY OF REACH LENGTHS 

River: Cave Creek 

Reach River Sta.  Left Channel Right 

23.150 38.5 39.21 39.72 
23.146 Bridge 
23.142 19.27 20.66 21.8 
23.138 39.83 39.87 39.79 
23.134 Bridge 
23.131 18.51 12.04 6.61 
23.128 146.88 146.66 147.17 
23.114 Bridge 
23.101 31.66 20.81 10.83 
23.097 33.75 34.38 34.91 
23.093 Bridge 
23.090 26.09 30.2 34.11 
23.084 38.02 38.84 39.72 
23.081 Bridge 
23.077 191.26 194.71 199.64 
23.040 113.81 113.4 113.53 
23.019 145.92 146.58 148.45 
22.991 567.47 585.91 486.17 
22.880 0 0 0 



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Cave Creek 

Reach River Sta. Contr. Expan 

24.068 .3 . 5  
24.062 Bridge 
24.057 .3 .5 
23.963 .1 .3 

23.142 .1 .3 
23.138 .1 .3 
23.134 Bridge 
23.131 .1 .3 
23.128 .1 .3 
23.114 Bridge 
23.101 .1 .3 
23.097 .1 .3 
23.093 Bridge 
23.090 .1 .3 
23.084 .1 .3 
23.081 Bridge 
23.077 .1 .3 

Profile Output Table - Encroachment 3 

Reach River Sta Profile TOP Wdth Act Area Vel Total W.S. 
 lev Base WS Prof Delta WS 

(ft) (sq ft) (ft/s) 

lft) (ft) (ft) 













CHECK-KAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Proiec t  File: P:\631A01 Cave Creek Delineation\KAS\Final\CaveCreek.vri 
Plan File: P:\631A01 Cave Creek ~ e l l n e a t i o n \ K A ~ \ ~ l n a l \ C a v e C r e e k . ~  
~ e b i e t r ~  File: ~:\631~01 Cave Creek ~ e l i n e a t i o n \ ~ ~ ~ \ ~ i n a l \ ~ a v e ~ r e e k . & l  
ow File: 

(L: 
P:\631A01 Cave Creek Delineatlon\RAS\Final\caveCreek.fOl 

ort File: P:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.nt 
ected profiles: WS F-P1ain:WS F-Way 

Date: 1/23/2007 
Time: 9:57:15 RM 

SECNO STRUCTURE 
------------------. 

Cave Creek,l 
25.561 

NLOB NCHL 
.-.--------------.-- 

NROB CNTR EXP 

24.21 
24.169 
24.112 
24.068 
24.062 Bridge-Up 
24.062 Bridge-Dn 
24.057 
23.963 
23.883 
23.822 
23.787 
23.756 
23.662 
23.567 
23.488 
23.389 
23.307 
23.223 
23.204 
23.192 
23.15 
23.146 Bridge-Up 

Bridge-"" 

23.134 Bridae-UD 
23.134   ridge-D; 
23.131 
23.128 
23.114 Bridge-Up 
23.114 Bridge-Dn 
23.101 





RS: 24.232 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 24.21 
RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 24.169 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 24.112 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larqer then 0.035 
The n value should be reevaluated. 

RS: 24.068 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 24.062 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.883 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overhank n values should be reevaluated. 

RS: 23.822 
NT RC 05 The left overbank n Value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overhank n values should be reevaluated. 

23.787 
05 The left averbank n Value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

RS: 23.756 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

RS: 23.662 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

RS: 23.567 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

RS: 23.488 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

RS: 23.389 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

RS: 23.307 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

3 23.223 
RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 

RS: 23.204 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overbank n values should be reevaluated. 



RS: 23.192 
NT RC 05 The left overbank n value of 0.037 and the right overbank n value 

of 0.037 are less than or equal to the channel n value of 0.044 
The overhank n values should he reevaluated. 

23.15 
01 Right overbank n value is less than 0,035 

The n value for overhank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.146 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 71.146 . ~. . 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.142 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 23.138 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.134 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.134 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 23.131 

e RC 01 Right overbank n value is less than 0.035 The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.128 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.114 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.114 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.101 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.097 
NT RC 01 Riaht overbank n value is less than 0.035 

 he n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.093 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larqer then 0.035. 
The n value should be reevaluated. 

23.093 
RC 01 Right overhank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.09 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larqer then 0.035 
The n value should be reevaluated. 



RS: 23.084 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

23.081 i RC 01 Right overbank n value is less than 0.035 
The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23,081 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.077 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated 

RS: 23.04 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23.019 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 22.991 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

TRANSITION LOSS COEFFICIENT CHECK 

RS: 25.561 
NT TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 

@ They should be equal to 0.1 and 0.3. 

25.557 
NT TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 
They should be equal to 0.1 and 0.3. 

RS: 25.551 
NT TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 
They should be equal to 0.1 and 0.3. 

RS: 23.192 
NT TL 01 This is section 4 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.15 
NT TL 01 This is section 3 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equHl to 0.3 and 0.5 respectively 

RS: 23.146 
NT TL 01 This is section Bridge-Up 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.146 
NT TL 01 This is section Bridge-Dn 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.142 
NT TL 01 This is section 2 

a Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.138 
NT TL 01 This is section 3 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.134 
NT TL 01 This is section Bridge-Up 



Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.134 
NT TL 01 This is section Bridge-Dn 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

23.131 
NT TL 01 This is section 2 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.128 
NT TL 01 This is section 3 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal  to 0.3 and 0.5 respectively. 

RS: 23.114 
NT TL 01 This is section Bridge-Up 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.114 
NT TL 01 This is section Bridge-Dn 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.101 
NT TL 01 This is section 2 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.097 
NT TL 01 This is section 3 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.093 
This is section Bridae-Uo NT TL 01 -~ ~~~ - .  
Contraction and expansion loss coefficients are 0.1 and 0.3 

9 They should be equal to 0.3 and 0.5 respectively. 

77 n q 7  

NT TL 01 This is section Bridge-Dn 
Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.09 
NT TL 01 This is section 2 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.084 
NT TL 01 This is section 3 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.081 
NT TL 01 This is section Bridge-Up 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.081 
NT TL 01 This is section Bridge-Dn 

contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

RS: 23.077 
NT TL 01 This is Section 2 

Contraction and expansion loss coefficients are 0.1 and 0.3 
They should be equal to 0.3 and 0.5 respectively. 

ROUGHNESS COEFFICIENT AT STRUCTURES 
-----------.----------------------. 

24.062 
RS 02 The channel n value of 0.042 for the upstream internal bridge opening 

Section is equal or larger than the channel n value of 0.042 at Section 3. 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 3. 
The selection of the n value(s) should be reevaluated 

RS: 24.062 



section is equal or larger than the channel n value of 0.042 at Section 2 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 2. 
The selection of the n value($) should be reevaluated. 

RS: 23.15 

8s: 23.146 
NT RS 02 The channel n value of 0.031 for the upstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 3. 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 3. 
The selection of the n valueis) should be reevaluated. 

RS: 23.146 
NT RS 02 The channel n value of 0.031 for the downstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 2 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 2. 
The selection of the n valuc(s1 should be reevaluated. 

RS: 23.134 
NT RS 02 The channel n value of 0.031 for the Upstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 3. 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 3. 
The selection of the n value(s) should be reevaluated. 

RS: 23.134 
NT RS 02 The channel n value of 0.031 for the downstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 2 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 2. 
The selection of the n valueIs) should be reevaluated. 

RS: 23.114 
NT RS 02 The channel n value of 0.031 for the Upstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 3. 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 3. 
The selection of the n value(s1 should be reevaluated. 

RS: 23.114 
NT RS 02 The channel n value of 0.031 for the downstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 2 
usually, the channel n vdlue of the bridge opening section is 
less than the channel n value af Section 2 .  
The selection of the n value(s) should be reevaluated. 

RS: 23.093 
NT RS 02 The channel n value of 0.031 for the upstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 3. 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 3. 
The selection of the n valueis) should be reevaluated. 

RS: 23.093 
NT RS 02 The channel n value of 0.031 for the downstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 2 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 2. 
The selection of the n valueis1 should be reevaluated. 

RS: 23.081 
NT RS 02 The channel n value of 0.031 for the Upstream internal bridge opening 

section is equal or larger than the channel n value of 0.031 at Section 3. 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 3. 
The selection of the n value(s) should be reevaluated. 

RS: 23.081 
NT RS 02 The channel n value of 0.031 for the downstream internal brldge opening 

section is equal or larger than the channel n value of 0.031 at Section 2 
Usually, the channel n value of the bridge opening section is 
less than the channel n value of Section 2. 
The selection of the n value(s) should be reevaluated. 



CHECK-RAS Program, XS Check 
Cross Section Locatlon and Alignment Review 

Project File: P:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.prj 
Plan File: P:\631A01 Cave Creek Delineation\WIS\Final\CaveCreek.pOl 

Selected profiles: WS F-P1ain;WS F-Way 
Date: 1/23/2007 
Time: 9:56:21 AM 

SECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code 

Cave Cre 
25.561 
25.557 
25.551 
25.528 

ek, 1 
20 21 
32 32 

Bridge #l-Up 
Bridge #l-Dn 
436.59 500.04 
414.65 418.62 
312.31 324.13 
179.46 183.6 
163.55 167.37 
472.08 491.75 
488.55 506.22 
364.79 413.25 
572.19 525.53 
435.84 432.27 
445.15 443.61 
98.72 98.01 
54.05 62.75 
220.85 226.32 
38.5 39.21 
Bridge #l-Up 
Bridoe #1-Dn 
19.57 20.66 
39.83 39.87 

Bridge Ill-Up 
Bridge #1-Dn 
18.51 12.04 
146.88 146.66 

Bridge Ill-Up 
Bridge #1-Dn 
31.66 20.81 

Bridge #l-Up 
Bridge #I-Dn 



B=blocked obstruction XS SC 05 
C=critial depth XS SC 03 
D=divided flow XS SC 01 
E=CTOSS section extended XS SC 02 
K=known water-surface XS SC 04 

DISTANCE CHECK 

SPACING CHECK 

INEFFECTIVE FLOW CHECK 

DISCHARGE CHECK 

RS: 25.528 
XS DC 01 Discharge decreases in the downstream direction 

LOCATION CHECK 

- 

LC 01 Lenchl Up/TopwdthAct Dn - 3.99 
MaxChlDpth Up/MaxChlDpth Dn = 1.21 
~opwdthAct Up/TopwdthAct Dn = 2.28 
This cross section is located too fa; r upstream from the 
critical depth cross section 

RS: 24.732 
XS LC 01 Lenchl Up/TopwdthAct Dn = 2.07 

MaxChlDuth Uu/MaxChlDPth Dn = 1.39 
~o~wdthict up/~o~wdthAct Dn = 1.10 
This cross section is located too far upstream from the 
critical depth cross section. 

RS: 23.223 
XS LC 01 Lenchl Up/TopwdthAct Dn = 1.81 

MaxChlDpth Up/MaxChlDpth Dn = 1.21 
TopwdthAct Up/TopwdthAct Dn = 1.17 
T h i ~  cross section is located too far upstream from the 
critical depth cross section 

BOUNDARY CONDITION CHECK 
........................ 

XS BC 02 The name of the stream is Cave Creek.1 
Known WS = 1420.05 is specified as the downstream boundary 
for profile WS F-Plain 

XS BC 02 The name of the stream is Cave Creek.1 
Known WS = 1420.53 is specified as the downstream boundary 
for profile WS F-Way 

LATERAL WEIRS CHECK 



CHECK-PAS Program: Floodway Check 
Encroachment Method, Starting WSEL, Floodway Width, and Surcharge Review 

Project File: P:\631A01 Cave Creek Delineation\PAS\Final\CaveCreek.prj 
Plan File: P:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.pOl 
Geometry File: P:\631A01 Cave Creek Delineation\RRS\Final\CaveCreek.g01 

w File: P:\631A01 Cave Creek Delineation\RAS\Fina1\Cavecreek.EOl 
art File: P:\631A01 Cave Creek Delineation\PAS\Final\CaveCreek.fw 
ected profiles: WS F-P1ain;WS F-Way 

Date: 1/23/2007 
Time: 9:56:25 AM 

SECNO Method Surcharge EncStaL EncStaR LStaEff RStaEff Structure 

Cave Creek,l 
25.561 
25.561 1 
25.557 
25.557 0 
25.551 
25.551 1 
25.528 



24.169 19 0.01 9925.55 10095.86 9944.3 10095.86 
24.112 9965.16 10136.62 
24.112 19 0 9949.84 10115.35 9965.15 10115.35 
24.068 9964.19 10035.82 
24.068 19 0 9958.19 10044.87 9964.19 10035.82 

9964.19 10035.82 Bridge #I-Up 
9964.19 10035.82 Bridge #l-Dn 

0 9958.19 10044.87 9964.19 10035.82 Bridge #l-Up 
0 9955.59 10042.27 9964.19 10035.82 Bridae #1-Dn 

Bridge 
Bridge 
Bridge 
Bridge 

Bridge 
Bridge 
Bridge 
Bridae 

Bridge 
Bridge 
Bridge 
Bridge 

9945.02 10062.39 Bridge #1-Up 
9944.14 10061.08 Bridge #I-Dn 
9945.03 10062.38 Bridge #1-Up 
9944.15 10061.08 Bridge #1-Dn 
9944.09 10061.14 
9944.09 10061.13 
9573.66 10065.45 
9946.65 10065.45 
9900.46 10066.43 
9933.48 10068.19 
9801.09 10063.9 
9890 10065.39 



ENCROACHMENT METHOD CHECK 

C 25.551 
EM 01 Floodway encroachment method is not selected at this section. 

RS: 24.062 
FW EM 01 Floodway encroachment method is not selected at this section. 

RS: 23.146 
FW EM 01 Floodway encroachment method is not selected at this section. 

RS: 23.134 
FW EM 01 Floodway encroachment method is not selected at this section. 

RS: 23.114 
FW EM 01 Floodway encroachment method is not selected at this section. 

RS: 23.093 
FW EM 01 Floodway encroachment method is not selected at this section. 

RS: 23.081 
FW EM 01 Floodway encroachment method is not selected at this section. 

FLOODWAY WIDTH CHECK 

. -~ ~ ~ .. 
FW Fw 01 Left encroachment station 9949 is more than left channel bank 

station 9948 and less than the right channel bank station 10069 
Left encroachment station is within the channel. 
The encroachment station or channel bank station should be adjusted. 

RS: 25.561 
FW FW 01 Right encroachment station 10050 is less than right channel bank 

station 10069 and oreater than the left channel bank station 9948 
Right encroachment-station is within the channel. 
The encroachment station or channel bank station should be adlusted 

. .- . .. 
FW FW 05 The 1% annual chance flood is contained within the channel. 

Left encroachment station 0 is outside the channel. 
Left channel bank station is 9954 
Left encroachment station and/or left channel bank station should be adjusted 

RS: 25.557 
FW FW 06 The left station effective of 9961.17 for the floodway profile is more 

than the left channel bank station of 9954 
The left side of the floodway boundary is within the channel. 
The left encroachment station of 0 is less than the left channel 
bank station. 
The left encroachment station should be the same as the left 
channel bank station. 

RS: 25.299 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 25.271 
Fw FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 25.21 
FW Fw 03 The right channel bank station may not be at the proper 

location. 

RS: 25.155 
Fw FW 03 The right channel bank station may not be at the proper 

location. 

24.7 

i FW 03 The Left channel bank station may not be at the proper 
location. 

RS: 24.632 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 24.617 
FW FW 03 The Left channel bank station may not be at the proper 

location. 



RS: 24.617 
FW E'w 03 The right channel bank station may not be at the proper 

location. 

24.466 
FW 03 The right channel bank station may not be at the proper 

location. 

RS: 24.427 
E'w FW 03 The right channel bank station may not be at the proper 

location. 

RS: 24.264 
FW FW 03 The right channel bank st,ation may not be at the proper 

location. 

RS: 24.232 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 24.169 
E'w FW 03 The right channel bank station may not be at the proper 

location. 

RS: 24.112 
FW FW 03 The risht channel bank station may not be at the proper 

location. 

RS: 22.88 
FW FW 01 Left encroachment station 9951 is more than left channel bank 

station 9927 and less than the right channel bank station 10167 
Left encroachment station is within the channel. 
The encroachment station or channel bank station should be adjusted 

RS: 22.88 
FW FW 01 Right encroachment statron 10120 is less than right channel bank 

station 10167 and greater than the left channel bank station 9921 
Right encroachment station is within the channel. 
The encroachment station or channel bank station should be adjusted. 

RS: 25.561 
FW SC 01 The surcharge value is negative. 

DISCHARGE CHECK 

STARTING WATER-SURFACE ELEVATION CHECK 
---------------.----------------------- 

FW SW 04 The name of the stream is Cave Creek 
Encroachment method 1 is used. 
Total conveyance for the natural profile is 77326.4 
Total conveyance for the floodway profile is 69156.7 
The difference in conveyance between the floodway profile and the 
natural profile is more than 1%. 
Normal Depth option with the same energy slope as the natural 
profile must be used for the floodway profile and rerun the plan. 
This message is not applicable for the revisions. 



CHECK-RAS Program: Structure Check 

Project File: P:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.prj 
Plan File: P:\631A01 Cave Creek Delineation\RAS\Fina1\CaveCceekk~Ol 
Geornetrv File: P:\631AOI Cave Creek ~elineationiRA~\~inal\~ave~reek.b01 ~ ~ 

 low ~ i i e :  ~ : i 6 3 1 ~ 0 1  cave Creek ~ e l i n e a t i o n i ~ ~ ~ i ~ i n a l \ ~ a v e ~ r e e k . i ~ l  
ort File: P:\631A01 Cave Creek Delineation\RAS\Final\CaveCreek.br 
ected profiles: WS F-P1ain;WS F-Way 
e: 1/23/2007 

Time: 9:56:23 AM 

RS MaxLoChord MnTpRd EGEL WSEL MinChEl Structure 

Cave Creek. 1 

q:::: 
4.427 
24.343 
24.3 
24.264 
24.232 
24.21 
24.169 
24.112 

1428.75 
1428.75 Bridge #I-Up 
1428.03 Bridge #I-Dn 
1428.03 
1427.86 
1427.86 Bridge #I-Up 
1427.69 Bridge # I - D n  
1427.69 
1427.62 
1427.62 Bridue #l-UD 
1426.18  ridge # I - D ~  
1426.18 
1426.13 
1426.13 Bridge #l-Up 
1425.83 Bridge #1-Dn 
1425.83 
1425.9 



1425.9 Bridge #I-Up 
1425.98 Bridge #l-Dn 

RIVER/REACH: Cave Creek, 1 
RIVER STATION: 24.062 
TYPE OF STRUCTURE: Bridge 
---------------.-------.--------.-------------------------------.-.-------..--- 

Description: 7th Street Bridge 
Distance fram Upstream XS: 3.8 
Deck/Roadway Width: 46.01 
Weir Coefficient: 2.6 
Maximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 

Sec River Length WSEL Surch. EGEL TopWidth 
Station Channel Actual 

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

4 24.112 236.46 1462.77 0 1462.86 171.47 
4 24.112 236.46 1462.77 0 1462.87 150.2 
3 24.068 53.62 1461.85 0 1462.53 71.63 
3 24.068 53.62 1461.85 0 1462.53 71.63 

24.062 46.01 1461.72 0 1462.47 69.63 Bridge #I-Up 
24.062 3.81 1461.25 0 1462.08 69.63 Bridge #1-Dn 
24.062 46.01 1461.72 0 1462.47 69.63 Bridge #I-Up 
24.062 3.81 1461.25 0 1462.08 69.63 Bridge #1-Dn 

2 24.057 500.04 1461.28 0 1462.06 71.63 
2 24.057 500.04 1461.28 0 1462.06 71.63 
1 23.963 418.62 1459.68 0 1460.37 79.65 
1 23.963 418.62 1459.68 0 1460.37 79.65 
-----------------------------------------.----------.---------.--.------------. 

Ineffective Flow, Section 3 
Sta L Sta R Elev 

Ineffective Flow, Section 2 
Sta L Sta R Elev 

BRIDGE: 
Bridge Name: Bridge #1 
LowFlowMethod: Highest Energy Answer 
Momentum Cd: 2 
HighFlowMethod: Energy Only 
SluiceGate Cd: 0 Submerged Cd: 0 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

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

MaxLowChord: 1463.78 MinTopRd: 1466.53 MinElPrs: 1463.78 
1463.78 1467 1463.78 

Opening Type StagStaL StagStaR EncStaI, EncStaR LIfStaS R1:fStaS 

Bridge U . 

LAbutSt PAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd 

Bridge #1 9964.19 10035.82 1466.52 1467.02 1466.52 1463.78 U 
9964.19 10035.82 1464.41 1466.83 1464.41 1463.61 D 
9964.19 10035.82 1466.99 1467.02 1466.99 1463.78 U 
5964.15 10035.82 1466.82 1466.83 1466.82 1463.61D 



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

Name Q Total. Q Struc Q Weir Selected Method Flow Type 

Bridge #1 3300 3300 0 Momentum Low Flow 
3300 3300 0 Momentum Low  low 

GEOMETRIC CHECK 
----------------- 

RS: 24.062 
ST GD 04 There is only one bridge. This is upstream bridge section. 

However, the low chord line crosses the ground line at more than 
two locations. 
CHECKRAS can not check other messages. 
The ground and deck/roadway data should be checked. 

RS: 24.062 
ST GD 03 The starting station of 9895.86 from downstream road/weir data 

is greater than the starting station of 9895.850 from downstream internal 
section. 
The high chord elevation of 1466.74 for the startlng road/weir station is 
greater than the ground elevation of 1464.41 for the same ground station. 
  he road/weir profile may need to be extended. 

RS: 24.062 
ST GD 04 There is only one bridge. This is downstream bridge section. 

However, the low chord line crosses the ground line at more than 
two locations. 
CHECKRAS can not check other messages. 
The ground and deck/roadway data should be checked 

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

RIVER/REACH: Cave Creek, 1 
RIVER STATION: 23.146 
TYPE OF STRUCTURE: Bridge 

Description: North Frontage Road Bridge 

Q tance from Upstream XS: 2.2 
k/Roadway Width: 34.75 

eir Coefficient: 2.6 
Maximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 
------------------.-----------------------------------.----------.------------ 

Sec River Length WSEL Surch. EGEL Topwidth 
Station Channel Actual 

Brldge 
Bridge 
Bridge 
Bridcle 

Ineffective Flow, Section 3 Ineffective Flow, Sectlon 2 
Sta L Sta R Elev Sta L Sta R Elev 

BRIDGE : 
idge Name: Bridge #1 Q FlowMethod: Highest Energy Answer 
entum Cd: 1.2 

HighFlowMethod: Energy Only 
SluiceGate Cd: 0 Submerged Cd: 0 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Momentum 



Class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

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

1441.98 MinTopRd: 1448.27 MinElPrs: 1441.98 
1441.98 1448.27 1441.98 

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

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 

Bridge 

LAbutSt RAhutSt LMnTpRd RMnTpRd MnTpRd MxLoCd 
-------------.-------.-------------------.----------.---.-------.------------.- 

Bridge #1 9933.73 10069.00 1448.26 1448.31 1448.26 1441.98 U 
9931.00 10069.00 1448.26 1448.28 1448.26 1441.98 D 
9933.73 10069.00 1448.26 1448.31 1448.26 1441.98 U 
9931.95 10069.00 1448.26 1448.28 1448.26 1441.98 D 

Name Q Total. Q Struc Q Weir Selected Method Flow Type 

Bridge #1 3300 3300 0 Momentum LOW Flow 
3300 3300 0 Momentum Low Flow 

GEOMETRIC CHECK 
-------------.-.- 

TYPE OF FLOW CHECK 

is low flow because, 
3 of 1434.79 is equal to or less than MinTopRd of 1448.3. 
3 of 1434.79 is less than MxLoCdU of 1442.0. 

RS: 23.146 This is Bridge #I 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1434.79 is equal to or less than MinTopRd of 1448.3. 
2. EGEL 3 of 1434.79 is less than MxLoCdU of 1442.0. 

DISTANCE CHECK 

RS: 23.146 This is Bridge #1 
ST DT 01 'Distance from Upstream XS' of 2.20 is less than the height of the 

bridge opening of 13.23 
Section 3 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4 6 3, and 'Distance from U~stream XS' should 
be adjusted 

R S :  23.146 This is Bridae #1 ~ ~~ - ~ -~~~ ~ - ~ 2 ~ 

ST DT 02 The channel distance of 2.259999 at Downstream Internal Section is less than 
the height of the bridge opening of 13.95 
Section 2 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4, 3 & 2 should be adjusted. 

INEFFECTIVE FLOW CHECK 
....................... 

FLOODWAY CHECK 

23.146 This is Bridge 
FW 01 Encroachment Method was not specified at this river station. 

For flood insurance studies Encroachment Methods 4 and 1 
should be used. 

RIVER/REACH: Cave Creek, 1 
RIVER STATION: 23.134 



TYPE OF STRUCTURE: Bridge 
-- 

Description: ~orth on Ramp Bridge 
Distance from Upstream XS: 2.7 
Deck/Roadway Width: 34.53 
Weir Coefficient: 2.6 

submergence for weir flow: 0.95 
vation at which weir flow begins: 0 

Broad Crested 

Sec River Length WSEL 
Station Channel 

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

4 23.142 20.66 1433.06 
4 23.142 20.66 1433.06 
3 23.138 39.87 1433.02 
3 23.138 39.87 1433.02 

23.134 34.53 1432.82 
23.134 2.64 1432.24 
23.134 34.53 1432.82 
23.134 2.64 1432.24 

2 23.131 12.04 1432.35 
2 23.131 12.04 1432.35 
1 23.128 146.66 1432.33 
1 23.128 146.66 1432.33 

EGEL TopWidth 
Actual 

109.12 
109 .12 
106.91 
106.91 
101.84 Bridge #1-Up 
108.38 Bridoe #1-Dn 
101.84 ~cidge #I-Up 
108.38 Bridge #1-Dn 
113.11 
113.11 
112.59 
112.59 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

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

BRIDGE: 
Bridge Name: Bridge #1 
LowFlowMethod: Highest Energy Answer 
Momentum ~ d :  112 
HighFlowMethod: Energy Only 

1ceGate Cd: 0 Y' Submerged Cd: 0 

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

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 

Bridge 

----- 

Bridge #1 9931.00 10067.81 1447.71 1447.63 1447.63 1441.11 U 
9931.00 10068.09 1441.75 1447.63 1447.63 1441.13 D 
9931.00 10067.81 1441.77 1447.63 1447.63 1441.11 U 
9931.00 10068.09 1447.75 1447.63 1441.63 1441.13 D 

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

Q Total. Q Struc Q Weir Selected Method Flow Type 
----.--------------------------------------------.-----------.-------------- 

dge #l a 3300 3300 0 Momentum LOW Flow 
3300 3300 0 Momentum LOW Flow 

GEOMETRIC CHECK ( _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ 

I TYPE OF FLOW CHECK 



RS: 23.134 This is Bridge #1 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1433.8 is equal to or less than MinTopRd of 1447.6. 
2. EGEL 3 of 1433.8 is less than MxLoCdU of 1441.1. 

23.134 This is Bridge #:L 
LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1433.8 is equal to or less than MinTopRd of 1447.6. 
2. EGEL 3 of 1433.8 is less than MxLoCdU of 1441.1. 

DISTANCE CHECK 

RS: 23.134 This is Bridge # l  
ST DT 01 'Distance from Upstream XS' of 2.70 is less than the height of the 

bridge opening of 13.27 
Section 3 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4 & 3, and 'Distance from Upstream XS' should 
be adjusted. 

RS: 23.134 This is Bridge #1 
ST DT 02 The channel distance of 2.64 at Downstream Internal Section is less than 

the height of the bridge opening of 13.44 
Section 2 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4, 3 & 2 should be adjusted. 

INEFFECTIVE FLOW CHECK 

FLOODWAY CHECK 

RS: 23.134 This is Bridge 
ST FW 01 Encroachment Method was not specified at this river station. 

For flood insurance studies Encroachment Methods 4 and 1 
should be used 

RIVEWREACH: Cave Creek, 1 
RIVER STATION: 23.114 
TYPE OF STRUCTURE: Bridge 

Description: Loop 101 Mainline Bridges 
Distance from Upstream XS: 1.65 
Deck/Roadway Width: 144.33 
Weir Coefficient: 2.6 
Maximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 

Sec River Length WSEL Surch. EGEL Topwidth 
Station Channel Actual 

23.114 144.33 1432.16 0 1433.11 107.74 Bridse #1-Uu 
23.114 0.68 1431.59 0 1432.44 107.22  ridge #l-~n 
23.114 144.33 1432.16 0 1433.11 107.73 Bridae #I-Ua 

• Ineffective Flow, Section 3 
Sta L Sta R Elev 

Ineffective Flow, Section 2 
Sta L Std R Elev 

BRIDGE: 
Bridge Name: Bridge #1 



LowFlowMethod: Highest Energy Answer 
Momentum Cd: 0 
HighFlowMethod: Energy Only 
SluiceGate Cd: 0 Submerged Cd: 0 

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

Bridge Parameters 
Friction component to Momentum 

not add Weiaht comDonent to Momentum -~ ~~~~ ~ ~~ 

Class B flow c;iticalLdepth computations use critical depth 
inside the bridge at the upstream end 
Criteria to check for pressure flow - Upstream energy grade line 

MaxLowChord: 1442.59 MinTopRd: 1448.16 MinElPrs: 1442.59 
1442.59 1448.16 1442.59 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 

Bridge 

LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd 

Bridge #I 9931.00 10068.34 1448.27 1448.15 1448.15 1442.49 U 
9933.61 10069.00 1448.06 1448.06 1448.06 1442.40 D 
9931.00 10068.34 1448.27 1448.15 1448.15 1442.49 U 
9933.61 10069.00 1448.06 1448.06 1448.06 1442.40 D 

Name Q Total. Q Struc Q Weir Selected Method Flow Type 

Bridge #1 3300 3300 0 Energy only LOW Flow 
3300 3300 0 Energy only LOW Flow 

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

OMETRIC CHECK 

TYPE OF FLOW CHECK 

RS: 23.114 This is Bridge #1 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1433.14 is equal to or less than MinTopRd of 1448.2. 
2. EGEL 3 of 1433.14 is less than MxLoCdU of 1442.5. 

RS: 23.114 This is Bridge #I 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1433.14 is equal to or less than MinTopRd of 1448.2. 
2. EGEL 3 of 1433.14 is less than MxLoCdU of 1442.5. 

DISTANCE CHECK 

RS: 23.114 This is Bridge #I 
ST DT 01 'Distance from Upstream XS' of 1.65 is less than the height of the 

bridge opening of 14.8'1 
Section 3 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4 & 3, and 'Distance from Upstream XS' should 
be adjusted. 

RS: 23.114 This is Bridoe #1 ~ ~~ -~ ~ ~ 

ST DT 02 The channel distance~of 0.6800019 at Downstream Internal Section is less than 
the height of the bridge opening of 16.31 
Section 2 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4, 3 & 2 should be adjusted 

INEFFECTIVE FLOW CHECK 
....................... 

FLOODWAY CHECK 



RS: 23.114 This is Bridge 
ST FW 01 Encroachment Method was not specified at this river station. 

For flood insurance studies Encroachment Methods 4 and 1 
should be used. 

ER/REACH: Cave Creek, 1 
23.093 

TYPE OF STRUCTURE: Bridge 
-------------.-.------------.-------------------------------------------------- 

Description: South Off Ramp Bridge 
Distance from Upstream XS: 2.9 
Deck/Roadway Width: 28.57 
Weir Coefficient: 2.6 
Maximum allowable submergence for we1.r flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 

Sec River Length WSEL Surch. EGEL TopWidth 
station Channel Actual 

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

4 23.101 20.81 1431.65 0 1432.41 111.42 
4 23.101 20.81 1431.65 0 1432.41 111.42 
3 23.097 34.38 1431.6 0 1432.34 112.85 
3 23.097 34.38 1431.6 0 1432.34 112.84 

23.093 28.57 1431.48 0 1432.32 108.42 Bridge #1-Up 
23.093 2.91 1431.41 0 1432.19 112.82 Bridge #l-Dn 
23.093 28.57 1431.48 0 1432.31 108.42 Bridge #l-Up 
23.093 2.91 1431.41 0 1432.19 112.81 Bridge #l-Dn 

2 23.09 30.20 1431.45 0 1432.16 116.96 
2 23.09 30.20 1431.45 0 1432.16 116.96 
1 23.084 38.84 1431.37 0 1432.06 117.75 
1 23.084 38.84 1431.37 0 1432.06 117.75 
-------------------.----.-----.------------------------------------------------ 

Ineffective Flow, Section 3 
Sta L Sta R Elev 

Ineffective Flow, Sectlon 2 
Sta L Sta R Elev 

BRIDGE: 
Bridge Name: Bridge #l 
LowFlowMethod: Highest Energy Answer 
Momentum Cd: 0 
RighFlowMethod: Energy Only 
SluiceGate Cd: 0 Submerged Cd: 0 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 
---------------.-.----------------.----------.---------------.--. 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RlfStaS 

Bridge 

- - - - - - - - 

Name Q Total. Q Struc Q Weir selected Method Flow Type 



------- ~~~ 

Bridge #1 3300 3300 0 Energy only Low Flow 
3300 3300 0 Energy only Low Flow 

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

GEOMETRIC CHECK 

RS: 23.093 This is Bridge #1 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1432.34 is equal to or less than MinTopRd of 1445.9 
2. EGEL 3 of 1432.34 is less than MxLoCdU of 1438.0. 

RS: 23.093 This is Bridge #1 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1432.34 is equal to or less than MinTopRd of 1445.9 
2. EGEL 3 of 1432.34 is less than MxLoCdU Of 1438.0. 

DISTANCE CHECK 
--------------- 

RS: 23.093 This is Bridge #l 
ST DT 01 'Distance from U~stream XS' of 2.90 is less than the height of the 

bridge opening o? 11.84 
Section 3 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4 & 3, and 'Distance from Upstream XS' should 
be adjusted. 

RS: 23.093 This is Bridge #i 
ST DT 02 The channel distance of 2.910001 at Downstream Internal Section is less than 

the height of the bridge opening of 12.14 
Section 2 should be placed at the foot of the road embankment or 
wing walls. 
Distances at Sections 4, 3 & 2 should be adjusted 

FFECTIVE FLOW CHECK @ - - - -. - - - - - - - . - - - - - - - 
FLOODWAY CHECK 

85: 23.093 This is Bridge 
ST FW 01 Encroachment Method was not specified at this river station 

For flood insurance studies Encroachment Methods 4 and 1 
should be used 

RIVER/REACH: Cave Creek, 1 
RIVER STATION: 23.081 
TYPE OF STRUCTURE: Bridge 

Description: 
Distance from Upstream XS: 
Deck/Roadway Width: 
Weir Coefficient: 
Maximum allowable submergence for weir flow: 
Elevation at which weir flow begins: 
Weir crest shape: 

" 

Broad Crested 

Sec River Length WSEL Surch. EGEL Topwidth 
Station Channel Actual 

1432.16 116.96 
1432.16 116.96 
1432.06 117.75 
1432.06 117.75 
1432.05 113.87 Bridge #l-Up 
1431.91 113.44 B r ~ d g e  #I-Dn 
1432.05 113.86 Brldge #l-Up 
1431.91 113.44 Bridae #1-Dn 



Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev sta L Sta R Elev 

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

DGE : 
idge Name: Bridge #1 a 

LowFlowMethod: Highest Energy Answer 
Momentum Cd: 0 
HighFlowMethod: Energy Only 
SluiceGate Cd: 0 Submerged Cd: 0 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Momentum 
class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

MaxLowChord: 1437.77 MinTopRd: 1444.92 MinElPrs: 1437.77 
1437.77 1444.92 1437.77 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 
---------------.-------------------------------------------------------------.- 

Bridge U 
D 

LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd 

Bridge #1 9931.00 10069.00 1444.91 1444.91 1444.91 1437.77 U 
9931.00 10069.00 1444.91 1444.91 1444.91 1437.77 D 

a 9931.00 10067.15 1444.97 1444.91 1444.91 1437.77 U 
9931.00 10067.75 1444.91 1444.91 1444.91 1437.77 D 

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

Name Q Total. Q Struc Q Weir Selected Method Flow Type 

Bridge #1 3300 3300 0 Energy only LOW Flow 
3300 3300 0 Energy only Low Flow 

GEOMETRIC CHECK 
----------------- 

TYPE OF FLOW CHECK 

RS: 23.081 This is Bridge #I 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1432.06 is equal to or less than MinTopRd of 1444.9. 
2. EGEL 3 of 1432.06 is less than MxLoCdU of 1437.8. 

RS: 23.081 This is Bridge #1 
BR LF 01 Type of flow is low flow because, 

1. EGEL 3 of 1432.06 is equal to or less than MinTopRd of 1444.9. 
2. EGEL 3 of 1432.06 is less than MxLoCdU of 1437.8. 

DISTANCE CHECK 

RS: 23.081 This is Bridge #I 
ST DT 01 'Distance from Upstream XS' of 2.10 is less than the height of the 

bridge opening of 11.87 
Section 3 should be placed at the foot of the road embankment or 

a wing walls. 
Distances at Sections 4 & 3, and 'Distance from Upstream X S '  should 
be adjusted. 

RS: 23.081 This is Bridge #1 
ST DT 02 The channel distance of 2.08 at Downstream Internal Section is less than 

the height of the bridqe opening of 11.79 
Section 2 should be placed at the foot of the road embankment or 
wing walls. 



Distances at Sections 4 ,  3 & 2 should be adjusted 

INEFFECTIVE FLOW CHECK 

2 3 . 0 4  This is Section 1 
I F  07 Ineffective flow option was considered at this secti.on 

However, it should be a fully expanded cross section. 
Ineffective flow stations anh elevations should be cleared from 
this section, unless the ares beyond the ineffective flow stations 
are not within the flow path of the stream. 
This message should be rqnored if this section is Section 3 of the downstream 
structure. 

FLOODWAY CHECK 

RS: 23.081 This is Bridge 
ST FW 01 Encroachment Method was not specified at this river station 

For flood insurance studies Encroachment Methods 4 and 1 
should be used. 



F Erosion and Sediment Transport Analysis 
Supporting Documentation 

Not Applicable /Not Included 
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NOTES TO USERS 
This map is for use in administering the National Flood insurance Program. I t  does not 
necessarily identify all areas subject to flooding, particularly from local drainage sources of 
small size. The community map repository should be consulted for possible updated or 
additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Elevations (BFEs) and/or 
f loodways have been determined, users are encouraged to consult the Flood Profiles, 
Floodway Data andlor Summary of Stillwater Elevations tabies contained withln the Flood 
Insurancestudy (FIS) report that accompanies this FIRM. Users should be aware that BFEs 
shown on the FIRM represent rounded whoie-foot elevations. These BFEs are intended for 
flood insurance rating purposes only and shouid not be used as the sole source o f  fiood 
elevation information. Accordingly, flood elevation data presented in the FIS report should be 
util ized in conjunction wi th the  FIRM for  purposes of construct ion and/or f loodplain 
management. 

Coastal Base Flood Elevations shown on this map apply only landward of 0.D' Nationai 
Geodeticvertical Datum o f i 9 2 9  (NGVD 29). Users o f  this F lRM should be  aware that 
coastal flood elevations are also provided In the Summary of Stillwater Elevations table in the 
Flood Insurance Study report forthls jurisdiction. Elevations shown In the Summary o f  
Stiliwater Elevations table shouid be used for construction andlor floodplain management 
purposes when they are higherthan the elevalions shown on this FiRM. 

Boundaries of the f ioodways were computed at cross sections and interpolated behveen 
cross sections. The floodways were based on  hydraulic considerations with regard to 
requirements of the National Flood lnsurance Program. Floodway widths and other pertinent 
floodway data are provided in the Flood lnsurance Study report for this jurisdiction. 

Certain areas not  i n  Special Flood Hazard Areas may b e  protected b y  f l o o d  c o n t r o l  
structures. Refer lo  Section 2.4 "Flood Protection Measures" of the Flood lnsurance Study 
report for information on flood conlrol structures for this jurisdiction. 

The project ion used In the preparation of this map was Arizona Stele Plane Zone 3176 

LEGEND 
SPECIAL FLOOD HAZARD AREAS SUBJECTTO INUNDATION BY I THE 1% ANNUAL CHANCE FLOOD 

. . .. .nnual chance flood (100-year flood), also known as the base flood, Is the 
flood that has a 1% chance of being equaled orexcesded in any given year. The 
Special Flood Hazard Area is the area subjecl lo floodin by the 1% annual chance 
flood. Areas of Special Flood Harard include Zones A. A%, AH. AO. AR, A88, V and 
VE. flood. The Base Flood Elevalion is ihe watar-surfacs elswation of the 1% annual chance 

ZDNE A NO Base Flood Elevations determined. 

ZDNE AE Base Flood Elevations determined. 

ZONE AH Flood daplhs of 1 to 3 feet (usually areas of pondlng): Base Flood Elevations 
determined. 

ZONE A0 Flood de ths of 1 to 3 feet (usually sheet flow on sloping terrain),: average 
depths &ermined. For areas of alluvial fan flooding, veioc~t~es also 
determined. 

ZONE AR Special Flood Hazard Area formerly protected from the 1% annual chance 
flood by a flood control syslem that was subsequenlly decertified. Zone AR 
indicstes that the lormer flood control system Is being restored to provide 
protection from the 1% annual chance or greater fiood. 

ZONE A99 Ares to be protected from 1% annual chance flood b a Federal flood 
protection system under construction; no Base  rood Eievations 
dstermlned. 

ZDNE V Coastal flood zone wilh velocity hazard (wave action): no Base Fiood 
Elevations determined. 

ZONE VE Coastalfloodzone wilh velocity hezard (wave action); Base Flood 
Elevations determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway is the channel of a stream plus sny adjacent floodplain areas that must be 
ke tfreeof encroachment so that lhe 1% annual chanoeflood can be carried without 
sugstantial increases in flood heights. 

0 OTHER FLOOD AREAS 

73NE X Areasof 0.2% annual chance fiood: areas of 1% annual chance flood with 
average deplhs Of less than 1 foot or wilh drainage areas less than 1 square 
mile; and areas protected by levees from 1% annual chance flood. 

(central Arizona). The horizontal datum was NAD83, GRSBO spheroid. Differences in datum, 
spheroid, projection or State Plane zones used in the production of FIRMS for adjacent 
jurisdictions may result in slight positional differences in map features across jurisdiction 
boundaries. These differences do not affect the accuracy of this FIRM. 

Flood elevations on this map are referenced to the Natlonal Geodetic Vertical Datum o f  1929. 
These fiood elevations must be compared to structure and ground elevations referenced to 
the same ver t ica l  datum. For information regarding conversion between the National 
Geodeticvertical Datum of 1929 and the North American Vertical Datum of 1988, visit the 
Natlonal Geodetic Survey website a t  htto:llwww, or contact the National 
Geodetic Survey at the following address: 

Spatial Reference System Division 
National Geodetic Survey, NOAA 
Silver Spring Metro Center 
1315 East-West Highway 
Silver Spring, Maryland 20910 
(310) 713-3191 

To obtain current elevation, description, and/or location information for bench marks shown 
on this map, please contact the Information Services Branch of the National Geodetic Survey 
at (301) 7133242, or visit its website athtto://www.nos.noaa.oov. 

Base map information shown on this FlRM was derived from multiple sources. Base map 
files were provided in digital format by Marlcopa County. Orthophoto images were produced 
at a scale of 1:6000 using HARN for control. Aerial photography is dated December 2000 to 
December 2002. 

This map reflects more detailed and up-todete stream channel configurations than those 
shown on the previous FlRM for this jurisdiclion. The floodplains and fioodways that were 
transferred from the previous FIRM may have been adjusted to conform to these new stream 
channel configurations. As a result, the Flood Profiles and Floodway Data tables in the Flood 
lnsurance Study report (which contains authoritative hydraulicdata) may reflect stream 
channel distancesthat differ from what is shown on this map. 

Corporate l im i ts  shown on this map are based on the best data available at the time o f  
publication. Because changes due to annexations or de-annexations may have occurred 
afterthis map was published, map users shouid contact appropriate community officials to 
verify current corporate limit localions. 

Please refer to the separately printed Map lndex for an overview map of the county showing 
the layout of map panels: community map repository addresses: and a Listing of Communities 
table containing Nationai Flood lnsurance Program dates for each community as well as a 
listing ofthe panels on which each community Is located. 

CantactfbFEMAMapSewbxCenterat 1-800-358-9616 for information on available 
products associated w lh  this FIRM. Available products may include previously issued Letters 
o f  Map Change, a Flood lnsurance Study report, andlor digital versions of this map. The 
FEMA Map Service Center may also be reached by Fax at 1-800-358-9620 and its website at 

If you have questions about this map or questions concerning the National Fiood insurance 
Program In general, please call 1-877-FEMAMAP (1-877-336-2627)orvisit the FEMA 
website at h t l ~ : / ~ f e m a . o o v / .  

( OTHER AREAS 

ZONE X Areas determined to be outside the 0.2% annual chance floodplain. 

ZONE 0 Areas in which flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 

Floodway boundary 

-- Zone D boundary 

*****...*. CBRS and OPA boundary 

Boundary dividing Special Flood Hazard Area Zones, and - boundary dividing Special Flood Hazard Areas of different 
Base Flood Elevations, flood depths, or flood velocities. 

-513- Base Flood Elevation line and value; elevation in feett 

IEL987) Base Flood Elevation value where uniform within zone; 
elevation In feet' 

Referencsd lo the National Geodetic Vertical Datum of 1929 

M Cross section line 

@ ..... . . -0 Transect line 

112'07°08*, 33'25'41' Geographic coordinates referenced to the North American 
Datum of 1983 (NAD 83). Western Hemisphere. 

% w32-N 

"7CiDa"E 1000-meter Universal Transverse Mercator grid tick 
values zone 12. 

5000-foot grid t ick values: Arizona State Plane 
8 7 5 0 0 0  FT coordinate system, central zone (FIPSZONE 3176) 

NA083 (Transverss Mercalor) 

xDV2313  Bench mark (see explanalion In Notes to Users section 
of this FIRM panel) 

M1.5 River Mile 

MAP REPOSITORY 

Refsr to Repositories Listing on Map lndex 

EFFECTIVE FLOOD INSURANCE DATE OF COUNTYWIOE RATE MAP 

April 15,1988 

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL 

Deoember 3. 1993. September 30,1995, July 19,2001 

September 30. 2005 - to update corporate limits. to change Base Flood Elevations, 
to add Bass Flood Elevations, to add Special Flood Hazard Areas. to change 
Speclal Flood Hazard Areas, to change zone designallons, to add roads and road 
names, previously to incorporate issued Lelters previously of Map Amendment. issued Letters of Map Revision, and to Incorporate 

For COfnmUnlty map revlslon history prior to countywide mapping, refer to the 
Community Map History table located in the Flood insurance Study report far this 
jurisdiction. 

Todetermine if flood insurance is  available in this community, contact your 
insurance agent or call the Nationai Flood lnsurance Program at 1-800-638-8620. 
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floodways have been determined, users are encouraged to consult the ~ l o o d  Profiles. 
Floodway Data andlor Summary of Stillwater Elevations tables contained within the Flood ZONE A NO Base Flood Elevations delermined. 

ZONE AE Base Flood Elevations determined. 

ZONE AH Flood depths of t to 3 feet (usually areas of pondlng): Base Flood Elevations 
determined 

~~ ~ ~~~~~~~ . 
Insurance Study (FIS) report that accompanies this FIRM. Users should be aware that BFEs 
shown on the FlRM represent rounded whole-foot eievations. These BFEs are inlended for 
flood insurance rating purposes only and should not be used as the sole source of flood 
elevation information. Acmrdingly, flood elevation data presented in the FIS report should be 
utilized in conJunction with the FlRM for purposes of constructlon andlorfloodplain 
management. 

ZONE A0 Flood de ths of 1 to 3 feet (usually sheet now on sloping terrain): average 
depths Ltermined. For areas of alluvial fan flooding, velocities also 
delermined. 

ZONE AR Special Flood Hazaro Area formerly Protected from the 1% annJal chance 
flood by a flood control system lnal Nas subseq~enlly decarufeo Zone AR 
Indicates that the former flood control system is being restored to provide 
prolection from the 1% annual chance or graatar flood. 

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' National 
Geodetic Vertical Datum of 1929 (NGVD 29). Users of this FIRM should be aware that 
coastal Rood elevations am also provided In the Summary of Stillwater Elevations table In the 
Flood lnsurance Study report lorthisjurisdiction. Elevations shown in the Summary of 
Stillwater Elevations table should be used for construction andlor floodplain management 
purposes when they are higher than the elevations shown on this FIRM. 

ZONE ADD Area to be protected from 1% annual chance flood b a Federal flood 
Protection system underconstruction: no Base  rood Elevations 
determined. 

ZONE V Coastal flood zone with velocity hazard (wave actton): no Base Flood 
Elevations determined. 

ZONE VE COastEl flood zone with velocity hazard (wave action); Base Flood 
Elevations determlned. 

Boundaries of the floodways were computed at cross sections and interpolated between 
cross sections. The floodways were based on hydraulic considerations with regard to  
requirement8 of the National Flood lnsurance Program. Fioodway widths and olher pertlnent 
flwdway data are provided in the Flood lnsurance Study report for this jurisdiction. 

FLOODWAY AREAS IN ZONE AE 

ne floodvay is the channel of a stream plus any adlacenr flood lain areas lhat must be 
e t free of encroachment so that tne 1% annual chance fiooBcan be carried without 

sL!slanlial increases in flood hemhts. Certain areas not In Special Flood Hazard Areas may be protected by f l ood  cont ro l  
structures. Refer to Section 2.4 "Flood Protectlon Measures" of the Flood lnsurance Study 
report for informatlon on flood control structures for thls jurisdiction. 

- 
0 OTHER FLOOD AREAS 

The proJectlon used in the preparation of this map was Arlzona State Plane Zone 3176 
(central Arizona). The horizontal datum was NAD83, GRSBO spheroid. Differences in datum, 
spheroid, projeclion or State Planezones used in the production of FiRMs for adjacent 
jurisdictions may result in slight positional differences In map features across jurisdiction 
boundaries. These differences do not aRect the accuracy of this FIRM. 

ZONE X Araas of 0.2% annual chance ilood; areas of 1% annual chance flood wlth 
average depths of less lhan 1 foot or with drainage areas less than 1 square 
mile: and areas protsctsd by levees from 1% annual chance flood. 

_ DTHER AREAS 
, ,. . I _nl 1-1 _ \  .. *. ,.. : , . .. . . , 

ZONE X Areas datermined to be outside the 0.2% annual chance floodplain. 

Flood eievations on this map are referenced lo the National Geodetic Vertlcal Datum of 1929. 
These flood elevations must be compared to structure and ground elevations referenced to 
the same vertical datum. For information regarding conversion between the Nationai 
GeodeticVertical Datum of 1929 and the North American Vertical Datum of 1988, visit the 
National Geodetlc Survey website at hftD:llwww.nss.ntlaa.clov or contact the National 
Geodetic Survey at the following address: 

I ZONE D Areas in which flood hazards are undetermined, but possible. 

( COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

I OTHERWISE PROTECTED AREAS (OPAs) 

Spatial Reference System Divlsion 
National Geodetic Survey, NOAA 
Sllver Spring Metro Center 
1315 East-West Highway 
Silver Spring. Maryland 20910 
(310)713-3191 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 

--- Floodway boundary 

-- Zone D boundary 

To obtain current elevation, descrlption, andlor location information for bench marks shown 
on this map, please contact the lnformation Services Branch of the National Geodetic Survey 
at (301) 7133242, or visit its website athtto:llwww.nos.noaa,oov. 

CBRS and OPA boundary 

Boundary dlvid ng Speclal Flood Hazard Area Zones, ano - oo~ndary Base F ooa dividing Elevations, Spscial f ooa Flooa depths, dazard or flood Areas velocities. ofoltlsrent 

Base map information shown on this FlRM was derived from multiple sources. Base map 
flles were provided in digital formal by Marlcopa County. Orthophoto images were produced 
at a s a l e  of 1:6000 using HARN for control. Aerial photography Is dated December 2000 to 
Demmber 2002. 

Base Flood Elevalion line and value: elevation in feet* 

Basa Flood Eleyation value where uniform within zone: 
elevatlon In feet 

I This map reflects more detailed and up-to-date stream channel conflguratlons lhan those 
shown on the previous FlRM for this jurisdiction. The floodplains and floodways that were I 

Referenced to the National Geodetic Vertical Datum of 1920 

GF-49 Cross section llne 

Transect line 
transferred from the previous FlRM may have been adjJsted to conform to these new stream I channel mnfigJralions. As a result, the Flood Profiles and Floodwav Data tables in the Flood I 

~ ~ 

1 Insurance Study report (which contains authorltative hydrauiic~ala) may reflect stream I . - 
I channel distances that differ from what is shown on this mip. I 

Corporate l imits shown on this map are based on the best data available at the time of 
publication. Because changes due to annexations or de-annexations may have occurred 
after this map was published, map users should contact appropriate community officials to 

112'07f08: 33'25'47" Geographic coordinates referenced l o  the North American 
Datum of 1983 (NAD 831, Waalsrn Hamlsphers. 

U76mO"E 1000-meler Universal Transverse Mercator grid tick 
values zone 12. 

verify current corporate limit iacations. 5000-fool grld t c k v a l ~ e s :  Arizona State Plane 
coordinate system, cenrral zone (FIPSZONE 3176) 
NAD83 (Tfansverse Mercator) 

Pkase refer to the separately printed Map lndex for an overview map of the county showing 
the layout of map panels; mmmunlty map repository addresses: and a Usting of Communities 
tabla containing National Fiood lnsurance Program dates for each community as well as a 
listing of the panels on which each community is located. 

Bench mark (see explanation in Notes to Users section 
of thls FlRM panel) 

River Mile 

Contact the FEMAMap Service Center at 1-800-358-961 6for information on available 
products associated with this FIRM. Available products may include previously issued Letten 
ofMap Change-aFlood insurance Study report, andlor digltal versions of this map. The 
FEMA Map Service Center may also be reached by Fax at 1-800958-9620 and its webs~te a1 I 

MAP REPOSITORY 

Refer to Reposltorles Lisllng on Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

April 16,1988 

EFFECTIVE DATE@) OF REViSION(S) TO THIS PANEL I If you have questions about this map or questions concerning the National Fiood lnsurance 
Program In general, please call 1-877-FEMAMAP (1-877-336-2627) or visit the FEMA 
website at htto:ll~~~.fema.nov/. I Septembtr 29,1889. December 3.1093. September 30.1896, July 18,ZWl 

September 30, 2005 - to  update corporate limits, to change Basa Flood Elevations. 
to add Base Fiood Elevations, to add Speclal Flood Hazard Areas, to change 
Speolal Flood Hazard Areas, to change zone designations, to add roads and road 
names, to Incorporate previously Issued Letters of Map Revlslon, and to Incorporate 
previously Issued Lelters of Map Amendment. 

For community map revision hlstory rlor to countywide mapping, refer lothe 
Cqmmu?ity Map Hlstory table located the Flood lnsurance Study report for this 
jurlsdlctlon. 

To determine If flood lnsurance is available In thls communlty, contact your 
insurance agent or call the Natlonal Fiood Insurance Program at 1-800-638-6620. 
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1 00-YR FLOODPLAIN BOUNDARY I 
FLOODWAY BOUNDARY ------ 
HYDRAULIC BASE LINE - 

CROSS SECTION 

ELEVATION REFERENCE MARK ERM 4 
1493.25 

1510' 
BASE FLOOD ELEVATIONS 

ZONE DESIGNATIONS ZONE AE, ZONE AH 

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM O F  1929. 
CONVERSION FACTOR 1 9 8 8  NAVD= 
1 9 2 9  NGVD + 1.87 

I.D. NUMBER ELEVATION (FT) DESCRIPTION/LOCATION 

ERM 4 

ERM 5 

1 4 9 3 . 2 5  SE7 BRASS CAP FLUSH, WEST 
SIDE OF WASH AT +OR- 12 th  

NOTES 

ST. ALIGNMENT N. OF DEER 
VALLN ROAD, NEAR THE DIRT 
ROAD THAT CROSSES WASH 

SET BRASS CAP ON THE N.W. 
CORNER OF HEADWALL "SAWTOOTH" 

1 -  THE HYDRAULIC BASE LINE IS CROSS SECTION STATION 
1 0 , 0 0 0  EXCEPT CROSS-SECTIONS OUTSIDE THE STUDY LIMITS. 

2- THE FOLLOWING CROSS-SECTIONS ARE OUTSIDE THE STUDY 
LIMITS: 22.880, 25.551,  2 5 . 5 5 7  AND 25.561.  

1 I I I 
NO. I R E V I S I O N  I BY / DATE 

FLOOD C O N T R O L  D I S T R I C T  
O F  M A R I C O P A  C O U N T Y  

CAVE CREEK FROM CAP CANAL 
TO LOOP 1 0 1  HIGHWAY 

FLOODPLAIN DELINEATION STUDY 
CONTRACT NO. 2 0 0 4 C 0 2 4  

BY DATE 

DESIGN - - 

DESIGN CHK. - - 

PLANS LRK 8/06 
P U N S  CHK. BiW 8/06 
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