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City of Phoenix

Floodplain Management, 200 W. Washington St., Phoenix, AZ 85003
Phone: (602) 262-4960 Fax: (602) 262-7322
November 4, 2013

LOMC Clearinghouse
847 South Pickett Street
Alexandria, VA 22304-4605

Attn: LOMR MANAGER

RE: CONDITIONAL LETTER OF MAP REVISION (CLOMR)
Greenway Parkway Bridge over Cave Creek
PANEL 04013C1215 K & 04013C1655 K, SEPTEMBER 30, 2005

Please find the enclosed Conditional Letter of Map Revision (CLOMR) application for
Greenway Parkway Bridge over Cave Creek, Phoenix, AZ. The following items are
included with this application:

ITEMS

Overview & Concurrence Form (MT-2 Form 1)

Riverine Hydrology & Hydraulics Forms (MT-2 Form 2)

Annotated FIRM Map (Exhibit Map A)

Design Plans (Appendix E.6)

HEC-RAS Model (Appendix E)

Compliance of Endangered Species Act Compliance (Section 2.0)

OOy B0 N =

If you have any technical questions regarding this project, please contact Mr. Nasir Raza,
P.E., Gannett Fleming, Inc.; phone number 602-553-8817. If you have any other
questions, please contact this office at 602-262-4960.

Sincerely,

Myesha Harris, CFM
Civil Engineer I

cc.  Mr. Nasir Raza, P.E., CFM Gannett Fleming, Inc.
Mr. Brian Cosson, CFM, Arizona Department of Water Resources
Mr. Tim Murphy, PE, CFM, Flood Control District of Maricopa County
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1.0 INTRODUCTION
1.1 Purpose of Study

The existing Greenway Parkway Bridge over Cave Creek was completed in 1988. Studies have been
concluded that recommend replacement of the existing multi-span concrete bridge with a cast-in-
place 3-cell box culvert.

This study evaluates the impact of the new cast-in-place 3-cell box culvert on the 100-year floodplain
of Cave Creek. The information presented in this study will be used to update the limits of the Zone
“AE” designation from the Federal Emergency Management Agency’s (FEMA) Flood Insurance
Rate Maps (FIRM) along Cave Creek and obtain a CLOMR for this area.

Please note that:

* Zone “AE” is defined as “areas subject to inundation by the 1-percent-annual-chance flood
event determined by detailed methods. Base Flood Elevations (BFEs) are shown.
Mandatory flood insurance purchase requirements and floodplain management standards

apply.”
1.2  Authority of Study

Gannett Fleming, Inc. (GF) performed this study under contract with the City of Phoenix. The
Project Manager for the City of Phoenix is Rick Evans. The City’s Floodplain Manager is Hasan
Mushtaq, PhD, PE, CFM. The City of Phoenix’s offices are located at 200 W Washington Street,
Phoenix, AZ 85003. GF’s Task Manager for this hydraulic study is Nasir Raza, PE, CFM. The
project scope of work approved by the City of Phoenix is provided in Appendix B.

1.3  Location of Study Reach

The location of this study for Cave Creek begins approximately 340 feet north of Tierra Buena Lane
and continues downstream to approximately 630 feet east of 19" Avenue (see Figures 1 and 2). The
central location of the study reach is located on the southern edge of Section 6 and the northern edge
of Section 7, Township 3 North, Range 3 East in the City of Phoenix within Maricopa County.

1.4  Methodology

1.4.1 Hydrology

No hydrologic analysis was conducted under this study. The 100-year discharges within the
current FEMA Flood Insurance Study (FIS) HEC-2 model were used without any changes.

1.4.2 Hydraulics

The U.S. Army Corp of Engineers computer program, HEC-RAS (version 4.1), was used to
hydraulically analyze the Cave Creek floodplain. Floodplain and floodway limits were
drafted in CADD. Cross section locations are shown on the work study map in Exhibit B.
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1.5  Acknowledgments

‘ The following individuals are recognized as providing invaluable assistance — both in terms
of technical guidance as well as providing the information, mapping and data — during the
course of this study:

Rick Evans — City of Phoenix
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Amir Motamedi — Flood Control District of Maricopa County (FCDMC)
Richard Harris — Flood Control District of Maricopa County (FCDMC)
Eric Feldman - Flood Control District of Maricopa County (FCDMC)

1.6  Study Results

The Post-Project HEC-RAS model estimates that, with the proposed 3-cell box culvert, the
100-year water surface elevation of Cave Creek is 1332.51 feet at the upstream face of the
culvert. Thisis a 1.27 foot decrease in water surface elevation from the Corrected Effective
Model. See Table 1 in Section 5.9, for a summary of the hydraulic analysis results.
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2.0 FEMA FORMS
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. MT-2 Form 1 - Overview and Concurrence Form
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FEDERAL EMERGENCY MANAGEMENT AGENCY
‘ PAYMENT INFORMATION FORM

Community Name: City of Phoenix, Arizona

Project Identifier:  project Number: ST85110069

THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR FAXED TO THE FAX NUMBER
BELOW.

Please make check or money order payable to the National Flood Insurance Program.

Type of Request: LOMIC Clearinghouse
] MT-1 application 847 South Pickett Street
(W] MT-2 application Alexandria, VA 22304-4605

Attn.: LOMC Manager

FEMA Project Library

D EDR application } 847 South Pickett Street
Alexandria, VA 22304-4605

FAX (703) 212-4090

Request No. (if known): Check No.: Amount:

W) INITIAL FEE* [] FINALFEE [] FEE BALANCE** [ MASTER CARD [ ] VISA [] CHECK [] MONEY ORDER

‘ *Note: Check only for EDR and/or Aliuvial Fan requests (as appropriate).

**Note: Check only if submitting a corrected fee for an ongoing request.

COMPLETE THIS SECTION ONLY IF PAYING BY CREDIT CARD

|
|
|
|
|
|
i
i
!
|
4,400
|
|
|
:

CARD NUMBER EXP. DATE
514|166 —-|[3]2]7]10] —|1]719|4| —|3|014]7 1l 2] = | 1| B
2 3 4 5 & 7 8 8 10 11 32 13 14 15 16 Month Year
Digitally signed by Karen Jonnston
1 0/25/201 3 Ka re n J O h n Sto n DN: en=Karen Johnstor nnett Fleming, Inc.. ou=Regional Admin Div

Date Signature

K J Johnston

NAME (AS IT APPEARS ON CARD):
(please print or type)

re— 1279 Summit View Court
Uer ymar New Cumberland, PA 17070

credit card
receipt-please
print or type)

. DAYTIME PHONE: 717-763-7211

FEMA Form 81-107 Payment Information Form




U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O0.M.B No. 1660-0016

OVERVIEW & CONCURRENCE FORM S e

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 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 it displays a valid OMB control number. Send comments regarding the accuracy of the burden
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required
to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.

PRIVACY ACT STATEMENT
AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234.
PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM).

A. REQUESTED RESPONSE FROM DHS-FEMA

.

This request is for a (check one):

] CLOMR: A letter from DHS-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).

[J LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72)

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Example: 480301 City of Katy TX 48473C 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
040051 City of Phoenix AZ 04013C 1215K 9/30/05
oS5k |ql30/os

2. a. Flooding Source: Cave Creek
b. Types of Flooding: [X] Riverine [ Coastal [J Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [J Other (Attach Description)
3.  Project Name/ldentifier: Greenway Parkway Bridge Over Cave Creek
4. FEMA zone designations affected: AE and X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:

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

Physical Change [ Improved Methodology/Data [] Regulatory Floodway Revision [] Base Map Changes
[ Coastal Analysis X1 Hydraulic Analysis [ Hydrologic Analysis [ Corrections
[J Weir-Dam Changes [ Levee Certification [ Alluvial Fan Analysis [J Natural Changes

X] New Topographic Data  [] Other (Attach Description)

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

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 1 of 3




b.  The area of revision encompasses the following structures (check all that apply)
Structures: [] Channelization [ Levee/Floodwall X Bridge/Culvert
[J Dam [ Fill [J Other (Attach Description)

6. [X] Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information.

C. REVIEW FEE

Has the review fee for the appropriate request category been included? X Yes Fee amount: $4400

[ No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fhm/frm_fees.shtm for Fee Amounts and Exemptions.
—

D. SIGNATURE

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

Name: Syed Mahmud Nasir Raza, PE, CFM Company: Gannett Fleming, Inc.

Mailing Address: Daytime Telephone No.: 602 553-8817 Fax No.: 602 553-8816
4722 North 24" Street, Stuite 250

Phoenix, AZ 85016-4852 E-Mail Address: sraza@gfnet.com

Signature of Requester (required): /141«0/% Z > }/z‘ Date: /(1‘17 -2 /—/ 3

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all

of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all

necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the

applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA’s review of the Conditional LOMR application. For
LOMR requests, | acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA’s process. For actions
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2)
of the ESA will be submitted. 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.

Community Official's Name and Title: Hasan Mushtaq, PhD, PE, CFM Community Name: City of Phoenix

Mailing Address: Daytime Telephone No.: 602 262-4026 Fax No.: 602 262-7322

200 W Washington Street, 5" Floor

Phoenix, AZ 85003-1611 E-Mail Address: hasan.mushtsag@phoenix.gov

— O
Community Official’'s Signature (required): ﬁ%’f&%ﬁ/itﬂgy___’- Date:  J)-Y -}3

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 data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Syed Mahmud Nasir Raza, PE, CFM License No.: 26132 Expiration Date: 3/31/2016
Company Name: Gannett Fleming, Inc. Telephone No.: (602) 553-8817 Fax No.: (602) 553-8816
‘Signature: Date: E-Mail Address: sraza@gfnet.com

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3




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

Form Name and (Number) Required if ...

XI Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

[ Coastal Analysis Form (Form 4) New or revised coastal elevations
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 3 of 3




MT-2 Form 2 — Riverine Hydrology & Hydraulics Form
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U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires Fobively 26,2098

completed survey to the above address.

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 3.5 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, Department of
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as

amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

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)

[XI Not revised (skip to section B) [J No existing analysis [J Improved data
[ Alternative methodology [0 Proposed Conditions (CLOMR) [ Changed physical condition of watershed

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

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

3. Methodology for New Hydrologic Analysis (check all that apply)
[J Statistical Analysis of Gage Records [ Precipitation/Runoff Model - Specify Model:

[ Regional Regression Equations [J Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the
new analysis.

4. Review/Approval 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

Is the hydrology for the revised flooding source(s) affected by sediment transport? [] Yes [ No

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation..

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3




B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit* Upstream of 19" Ave Bridge 19.505 1326.80 1326.80
Upstream Limit* Upstream of Tierra Buena 20.049 1338.40 1338.39

Rridae
*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision.

2. Hydraulic Method/Model Used: HEC-RAS

3. Pre-Submittal Review of Hydraulic Models*
DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.

4.

Models Submitted Natural Run Floodway Run Datum

. " % File Name: Plan Name: File Name: Plan Name:
Daplicsta Eiseive Meds SEE PAGE BOTTOM  Duplicate Effective ~ SEE PAGE BOTTOM  Duplicate Effective ~ NGVD 1929

. * File Name: Plan Name: File Name: Plan Name:

Ciarantar Eftestve Meds) SEE PAGE BOTTOM  Corrected Effective ~ SEE PAGE BOTTOM  Corrected Effective ~ NGVD 1929
Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model SEE PAGE BOTTOM  Corrected Effective =~ SEE PAGE BOTTOM Corrected Effective NGVD 1929
Revised or Post-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model SEE PAGE BOTTOM Post-Project SEE PAGE BOTTOM Post-Project NGVD 1929
Other - (attach description) FiIeNf\jime: PIaan;l:me: FiIeNl\jf\me: PIanNI>l:me: KA

* For details, refer to the corresponding section of the instructions.

X Digital Models Submitted? (Required)

C. MAPPING REQUIREMENTS

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing,
and proposed conditions 1%-annual-chance floodplain (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
property; 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.).

X Digital Mapping (GIS/CADD) Data Submitted (preferred)
Topographic Information: Ground Survey and Aerial Photogrammetric

Source: Survey Control and Aerial Photogrammetrics Date: January 14, 2010

Accuracy:

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, at the same
scale as the original, 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 on
revision.

X Annotated FIRM and/or FBFM (Required)

DUPLICATE EFFECTIVE MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR

CORRECTED EFFECTIVE MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR
EXISTING OR PRE-PROJECT CONDITIONS MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR
REVISED OR POST-PROJECT CONDITIONS MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR

.NOTE: The conversion from NGVD'29 to NAVD'88 follows: NGVD'29 + 1.946' = NAVD'88

MT-2 Form 2 Page 2 of 3
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D. COMMON REGULATORY REQUIREMENTS*

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

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:

. The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project

conditions.
. The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot
compared to pre-project conditions.
b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [ Yes [ No

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

2. Does the request involve the placement or proposed placement of fill? [J Yes X 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
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

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

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the
Endangered Species Act (ESA).

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail.

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

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 3 of 3
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E‘j Gannett Fleming

| .Greenway Parkway Bridge CLOMR

Martinez, Mike <mike_martinez@fws.gov> Thu, Feb 14, 2013 at 11:34 AM
To: "Peterson, Mark" <mwpeterson@gfnet.com>

Dear Mr.Peterson:

Thank you for your email correspondence of February 6, 2013,
requesting review by the U.S. Fish and Wildlife Senice of application

for a CLOMR for Greenway Parkway Bridge, Maricopa County, Arizona
(02EAAZ00-2013-TA-0088). Based on the information provided, it
appears that no endangered or threatened species, or critical habitat
wouldl be affected by the project; nor is the project likely to

jeopardize the continued existence of proposed species or destroy or
adwersely modify proposed critical habitat, because no such species or
habitats exist in the project area. As such, a "no effect"

determination by FEMA, in accordance with section 7 of the Endangered
Species Act of 1973, as amended (16 U.S.C. 1531 et. seq.) (ESA), for
issuance of the CLOMR seems appropriate. Should the project site
change or if additional information on the distribution of listed or
proposed species becomes available, FEMA's determination may need to
be reconsidered.

. Some projects may potentially impact species that are protected under
the Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 U.S.C.
sec. 703-712) and/or bald and golden eagles protected under the Bald
and Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668-668d).
Prohibitions under the MBTA include the taking, killing, possession,
transportation, and importation of migratory birds, their eggs, parts,
and nests, except as specifically authorized by the FWS. If you
believe migratory birds will be affected by the project, we recommend
you contact our Migratory Bird Permit Office, P.O. Box 709,
Albuquerque, NM 87103, (505) 248-7882 or by
emailFW2_birdpermits @fws.gov.

You're encouraged to coordinate review of this project with the

Arizona Game and Fish Department. Additionally, since the project
appears to occur in waterways and may require a permit under section
404 of the Clean Water Act, it is recommended that you coordinate with
the U.S. Army Corps of Engineers. Should you require further
assistance or have any questions, please contact me.

On Fri, Feb 8, 2013 at 4:38 PM, Peterson, Mark <mwpeterson@gfnet.com> wrote:
> Mike,
>
>
Q-
> We haven't submitted the CLOMR to FEMA yet. As part of that submittal we

> need documentation of compliance with the ESA. Howeer, the following is
> the introduction taken from the Greenway Parkway Bridge over Cave Creek

https://mail.g oogle.com/mail/u/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs%2F 51929 - Greenway&search=cat&th=13cd9fce816c970c
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> Drainage Report. It gives a good description of the project. It is

> basically a bridge replacement. | have also included some photos of the
> site. Please let me know if you any additional information to begin your
> review. Thank you for your help, and have a nice weekend.

>

Regards,

Mark

VVVVVVVVVYVVYV

> 1.0 INTRODUCTION

>

> 1.1 Authorization

>

> Gannett Fleming, Inc. (GF) was authorized by City of Phoenix Street

> Transportation Department to prepare the Drainage Report for Greenway
> Parkway Bridge over Cave Creek.

>

>

>

> 1.2 Purpose and Scope

>
. > The purpose of the Drainage Report is to document the drainage analyses for
> the proposed Greenway Parkway bridge replacement structure and associated
> channel improvements as well as the roadway drainage facilities. The
> Greenway Parkway bridge replacement structure hydrology and hydraulics
> analyses is presented in a manner that is compatible with the documentation
> required for the Conditional Letter of Map Revision (CLOMR) and Letter of
> Map Reuvision (LOMR). However, there will be different documentation prepared
> for the CLOMR submittal to FEMA after approval by the City of Phoenix. The
> Drainage Report includes discussion about the hydrology and hydraulic design
> of storm water drainage facilities such as storm drains, street conveyance,
> catch basins, connector pipes, and ultimate outfalls The drainage criteria
> used for this Drainage Report conform to the City of Phoenix’s Storm Water
> Policies and Standards Manual (Ref. 1) and Maricopa County’s Hydrology and
> Hydraulics Drainage Design Manuals (Ref. 2 and 3).
>
> 1.3 Project Location and Description
>
> The Greenway Parkway Bridge over Cave Creek is located about one half mile
> east of the 19th Avenue and Greenway Parkway intersection (see Figure 1).
> Greenway Parkway is a six lane major arterial, with a 24’ wide median and
> 5'-5” wide pedestrian sidewalks on both sides. Cave Creek crosses the
> roadway/bridge at a heavy skew of 71° 20’ 32". The existing bridge is a
> two-span, continuous, cast-in-place reinforced concrete slab. The open area
' > height for the bridge varies from 10 to 12 feet depending on the location
> under the bridge. The bridge is symmetrical with both spans measuring 30’-9"
> from abutment to abutment perpendicular to the substructure, but because of
> the skew this distance is 96'-12" when measured parallel to the roadway. The
> bridge is 110’-0” wide perpendicular to roadway centerline and 340’-6” along

https://mail.g oogle.com/mail/uw/0/?ui=28&ik=197db03e33&view=pt&cat=Jobs %2F51929 - Greenway&search=cat&th=13cd9fce816c970c 27




5/9/13 Gannett Fleming Mail - Greenway Parkway Bridge CLOMR

> the skew. The skew plays a large role in the current, deteriorated condition
> of the existing bridge and the choice of altemnatives considered. Please
> refer to Appendix F: As-built Greenway Parkway Plans for the current roadway
> and bridge. A trapezoidal concrete channel was constructed upstream and
> downstream of the bridge. A bottom concrete slab (apron) was provided under
. > the bridge to prevent scour at piers and abutments. The apron exhibits some
> damage consisting of heaving, settling and cracking, particularly at the
> upstream end. The Greenway Parkway Bridge over Cave Creek was completed in
> September of 1988 and almost immediately exhibited deficiencies. Structural
> problems were documented in the first inspection report dated December 28,
> 1988 and in subsequent studies. Those problems include the occurrence of
> numerous wide cracks in the deck; settlement and spalling of the approach
> slabs; displacement and rotation of the concrete dadoes and barrier
> transition sections on the approaches; and numerous cracks and other
> defects.
>
>
>
> On Wed, Feb 6, 2013 at 1:35 PM, Martinez, Mike <mike_martinez@fws.gov>
> wrote:
>>
>> Photos of the site and project description. Probably whatever you
>> provided for the CLOMR application.
>>
>> On Wed, Feb 6, 2013 at 1:24 PM, Peterson, Mark <mwpeterson@gfnet.com>
>> wrote:
>> > Thank you Mike.
>> >
>> > | have submitted the project at the AZ Game and Fish website. The
‘ >> > receipt |
>> > received from their website is attached.
>> >
>> > |s the map included in the receipt sufficient for your review? Please
>> > et
>> > me know if | need to include any other map of the area.
>> >
>> > This project is for the replacement of the existing Greenway Parkway
>> > bridge
>> > over Cawve Creek. The channel in this area is already concrete lined, so
>> > we
>> > are unaware of any biological resources in the area.
>> >
>> > Regards,
>> >
>> > Mark
>> >
>> >
>> > On Wed, Feb 6, 2013 at 12:22 PM, Martinez, Mike <mike_martinez@fws.gov>
>> > wrote:
>> >>
>> >> http://www.azgfd.gov/hgis/
>> >>
‘ >> >> On Wed, Feb 6, 2013 at 12:20 PM, Peterson, Mark <mwpeterson@gfet.com>
>> >> wrote:
>> >> > Mike,
>> >> >
>> >> > Thank you for your call. My contact info is below for your use.

https://mail.g oogle.com/mail/w/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F51929 - Greenway&search=cat&th=13cd9fce816c970c
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>> >> > Please

>> >> > forward the AZ Game and Fish link that you mentioned.
>> >> >

>> >> > Regards,

>> >> >
. >> >> > Mark

>> >> >

>> >> > —

>> >> >

>> >> >

>> >> > Mark W Peterson, P.E.

>> >> >

>> >> > Gannett Fleming, Inc. | 4722 N. 24th Street, Suite 250, Phoenix, AZ

>> >> > 85016

>> >> >

>>>> >t 602.553.8817 x8217 | ¢ 602.319.8656 | mwpeterson@gfnet.com

>> >> >

>> >> > Excellence Delivered As Promised

>> >> >

>> >> > Gannett Fleming is ISO 9001:2008 Certified.

>> >> >

>> >> > www.gannettfleming.com | Stay connected: Twitter | Facebook |

>> >> > Linkedin |

>> >> > YouTube

>> >> >

>> >> >

>> >> >

>> >> > PRINTING SUSTAINABILITY STATEMENT: Gannett Fleming is committed to

>> >> > consening natural resources and minimizing adverse environmental
. >> >> > jmpacts in

>> >> > projects. Accordingly, project documentation will be provided in

>> >> > electronic

>> >> > format only unless clients specifically request hard copies. Visit

>> >> > our

>> >> > website to read more about our sustainability commitment.

>> >> >

>> >> >

>> >> >

>> >> > CONFIDENTIALITY NOTICE: This email and any attachments may contain

>> >> > confidential information for the use of the named addressee. If you

>> >> > gre

>> >> > not

>> >> > the intended recipient, you are hereby notified that you have

>> >> > received

>> >> > this

>> >> > communication in error and that any review, disclosure,

>> >> > dissemination,

>> >> > distribution or copying of it or its contents is prohibited.

>> >> >

>> >> >

>> >>

>> >>
. >> >>

>>>> —

>> >> Mike Martinez

>> >> Fish and Wildlife Biologist

>> >> U.S. Fish and Wildlife Senice

https://mail g oogle.com/mail/u/0/?ui=28&ik=197db03e33&view=pt&cat=Jobs %2F 51929 - Greenway&search=cat&th=13cd9fce816c970c
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>> >> 2321 W. Royal Palm Rd, Ste. 103
>> >> Phoenix, AZ 85021
>> >> (602) 242-0210
>> >
>> >
Qo
>> >
>> > -
>> >
>> >
>> > Mark W Peterson, P.E.
>> >
>> > Gannett Fleming, Inc. | 4722 N. 24th Street, Suite 250, Phoenix, AZ
>> > 85016
>> >
>> >t 602.553.8817 x8217 | ¢ 602.319.8656 | mwpeterson@gfmet.com
>> >
>> > Excellence Delivered As Promised
>> >
>> > Gannett Fleming is ISO 9001:2008 Certified.
>> >
>> > www.gannettfleming.com | Stay connected: Twitter | Facebook | LinkedIn |
>> > YouTube
>> >
>> >
>> >
>> > PRINTING SUSTAINABILITY STATEMENT: Gannett Fleming is committed to
>> > consening natural resources and minimizing adverse environmental

>> > jmpacts in
. >> > projects. Accordingly, project documentation will be provided in
>> > electronic
>> > format only unless clients specifically request hard copies. Visit our
>> > website to read more about our sustainability commitment.
>> >
>> >
>> >
>> > CONFIDENTIALITY NOTICE: This email and any attachments may contain
>> > confidential information for the use of the named addressee. If you are
>> > not
>> > the intended recipient, you are hereby notified that you have received
>> > this
>> > communication in error and that any review, disclosure, dissemination,
>> > distribution or copying of it or its contents is prohibited.
>> >
>> >
>>
>>
>>
>> —
>> Mike Martinez
>> Fish and Wildlife Biologist
>> U.S. Fish and Wildlife Senvice
' >> 2321 W. Royal Palm Rd, Ste. 103
>> Phoenix, AZ 85021

>> (602) 242-0210
>
>

https://mail.g oogle.com/mail/u/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F51929 - Greenway&search=cat&th=13cd9fce816c970c
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> Mark W Peterson, P.E.

>

> Gannett Fleming, Inc. | 4722 N. 24th Street, Suite 250, Phoenix, AZ 85016
>

>t 602.553.8817 x8217 | ¢ 602.319.8656 | mwpeterson@gfet.com

>

> Excellence Delivered As Promised

>

> Gannett Fleming is ISO 9001:2008 Certified.

>

> www.gannettfleming.com | Stay connected: Twitter | Facebook | Linkedin |
> YouTube

>

>

>

> PRINTING SUSTAINABILITY STATEMENT: Gannett Fleming is committed to
> consening natural resources and minimizing adverse environmental impacts in
> projects. Accordingly, project documentation will be provided in electronic
> format only unless clients specifically request hard copies. Visit our

> website to read more about our sustainability commitment.

>

>

>

> CONFIDENTIALITY NOTICE: This email and any attachments may contain
> confidential information for the use of the named addressee. If you are not
> the intended recipient, you are hereby notified that you have received this
> communication in error and that any review, disclosure, dissemination,

> distribution or copying of it or its contents is prohibited.

>

>

Mike Martinez

Fish and Wildlife Biologist

U.S. Fish and Wildlife Senice
2321 W. Royal Palm Rd, Ste. 103
Phoenix, AZ 85021

(602) 242-0210

Peterson, Mark <mwpeterson@gfnet.com>
To: "Martinez, Mike" <mike_martinez@fws.gov>
Cc: Byron Dixon <bdixon@gfnet.com>, Syed Raza <sraza@gfnet.com>

https://mail.g oog le.com/mail/u/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F 51929 - Greenway&search=cat&th=13cd9fce816c970c

Mike,

Thu, Feb 14, 2013 at 1:28 PM

Thank you for your prompt review of our project. We need a letter from the U.S. Fish and Wildlife Senvice that
addresses compliance with the Endangered Species Act (ESA). This letter will accompany our CLOMR
submittal to FEMA. Will you provide us with a "no effect” letter? | have attached the page from FEMA's MT-2

form that addresses ESA compliance documentation.
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Regards,

Mark

‘ [Quoted text hidden]

ESA Compliance.pdf
B 88K

Martinez, Mike <mike _martinez@fws.gov> Thu, Feb 14, 2013 at 1:30 PM
To: "Peterson, Mark" <mwpeterson@gfnet.com>

Mark, we have previously coordinated with FEMA regarding this. They
will accept the email to meet their requirements. If a FEMA contact
tells you differently, please provide me with their contact info.

Thanks.

[Quoted text hidden]

Peterson, Mark <mwpeterson@gfnet.com> Thu, Feb 14, 2013 at 1:33 PM
To: "Martinez, Mike" <mike_martinez@fws.gov>
Cc: Syed Raza <sraza@gfnet.com>, Byron Dixon <bdixon@gfnet.com>

Thank you, Mike.
[Quoted text hidden]

https://mail.g oogle.com/mail/w/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F 51929 - Greenway&search=cat&th=13cd9fce816c970c
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DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE STRUCTURES FORM

O0.M.B. NO. 1660-0016
Expires February 28, 2014

PAPERWORK BURDEN DISCLOSURE NOTICE
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,
Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, Paperwork
Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please
do not send your completed survey to the above address.

PRIVACY ACT STATEMENT
éél;&ORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

Cave Creek

Flooding Source:

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

A. GENERAL

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

Channelization............... complete Section B
Bridge/Culvert................ complete Section C
Damvuussossissin ..complete Section D

wenee..COMplete Section E
........ complete Section F (if required)

Greenway Parkway Bridge at Cave Creek

1. Name of Structure:

Type (check one): E] Channelization E] Bridge/Culvert |:| Levee/Floodwall [:| Dam

Greenway Parkway over Cave Creek, between 19th Ave and Tierra Buena Lane

Location of Structure:

Downstream Limit/Cross Section: 19.625

Upstream Limit/Cross Section: 19.691

5 Name of Structure: 1€M@ Buena Bridge at Cave Creek

Type (check one): [C] channelization [X] Bridge/Culvert [ LeveelFloodwall [] pam

Tierra Buena Lane over Cave Creek, between 15th Ave and Greenway Parkway

Location of Structure:

Downstream Limit/Cross Section: 19.974

Upstream Limit/Cross Section: 19.986

3. Name of Structure:

Type (check one): [C] channelization [T] Bridge/Culvert [] Levee/Floodwall [] pam

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:
NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED.

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-898 MT-2Form3 Page1of 9



B. CHANNELIZATION

Flooding Source:

Name of Structure:

1.

The channel was designed to carry (cfs) and/or the -year flood.

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

[:] Subcritical flow [Mcritical flow ] Super critical flow D Energy grade line

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.

(] Inlet to channel [Joutlet of channel [] At Drop Structures ~ [_] At Transitions

D Other locations (specify):

2. Channel Design Plans

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

3. Accessory Structures
“BinESanrelizafion Indutles (ikndieonel

[:] Levees [Attach Section (E Levee/Floodwall)] |:] Drop structures |:] Super elevated sections

[] Transitions in cross sectional geometry E] Debris basin/design basin [Attach Section D (Dam/Basin)] [:] Energy dissipater

[C] other (describe):

4. Sediment Transport Considerations
Are the hydraulics of the channel affected by sediment transport? D Yes D No
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: Cave Creek

Name of Structure: Greenway Parkway Bridge at Cave Creek

1. This revision reflects (check one):

|:] Bridge/culvert not modeled in the FIS

@ Modified bridge/culvert previously modeled in the FIS

D New analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different 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):

[X] Dimensions (height, width, span, radius, length) [X] Distance Between Cross Sections

Shape (culverts only) Erosion Protection
[z] Material [Z] Low Chord Elevations - Upstream and Downstream

Beveling or Rounding
[X] Wing wall Angle
[X] Skew Angle

[Z] Top of Road Elevations - Upstream and Downstream
Structure Invert Elevations - Upstream and Downstream
[ZI Stream Invert Elevation - Upstream and Downstream
Cross-Section Locations

4. Sediment Transport Considerations
Are the hydraulics of the structure affected by sediment transport? [:] Yes [E No

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation.

FEMA Form 088-0-27B, (2/2011) Previously FEMA Form 81-898 MT-2 Form3 Page 2of 9



D. DAM/BASIN

Flooding Source:

Name of Structure:
1. This request is for (check one): [] existingdam/asin =[] New dam [C] Modification of existing dam/basin

2. The dam/basin was designed by (check one): [_| Federal agency [ ] State agency [ ] Private organization [ ] Local govemment agency

Name of the agency or organization:
3. The dam was permitted as ( check one): [:] Federal Dam [:] State Dam

Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization

Permit or ID number Permit Agency or Organization:

L—_l Local Government Dam [:] Private Dam

Provide related drawings, specifications and supporting design information.

4. Does the project involve revised hydrology? [Jyes [ No

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

Was the dam/basin designed using critical duration storm? (Must account for the maximum volume of runoff)

[ ves, provide supporting documents with your completed Form 2.

[:I No, provide written explanation and justification for not using the critical duration storm.

5. Does the submittal include debris/sediment yield analysis? D Yes D No
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why debris/sediment analysis was not considered?

6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? [J ves [] No

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

Stillwater Elevation Behind the Dam/Basi
FEQUENCY (% annual chance) FIS REVISED

10-year (10%)
50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

. Please attach a copy of the formal Operation and Maintenance Plan.
E. LEVEE/FLOODWALL

1. System Elements

a. This Levee/Floodwall analysis is based on (check one): upgrading of an a newly reanalysis of an
[] existing levee/  [] constricted levee/ [ existing levee/
floodwall system floodwall system floodwall system

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

[:] earthen embankment, dike, berm, etc. Station to
[7] structural floodwall Station to
[] other (describe): Station to

c. Structural Type (check one): [ ] monolithic cast-in place reinforced concrete [] reinforced concrete masonry block [ sheet piling

[C] other (describe):
d. Has the levee/floodwall system been certified by a Federal agency to provide protection from the base flood? [J yes [INo

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 levee/floodwall system showing the Base Flood Elevation (BFE), levee
and/or wall crest and foundation, and closure locations for the total levee system. Sheet Numbers

3. Aprofile of the BFE, closure opening outlet and inlet invert elevations, type and size
of opening, and kind of closure.

Sheet Numbers

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form3 Page 3of 9
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System Elements (continued) E. LEVEE/FLOODWALL (continued)

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:

River
3.0 feet or more at the downstream end and throughout [Jyes [JNo
3.5 feet or more at the upstream end [(Jyes [INo
4.0 feet within 100 feet upstream of all structures and/or constrictions [(JYes [JNo

Coastal

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) [1ves []No

2.0 feet above the 1%-annual-chance stillwater surge elevation [Jyes [INo

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing paragraph 65.10(b)(1)(ii) of the NFIP 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? [Jyes [INo
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

3. Closures

a. Opening through the levee system (check one): [ exists [] does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Higggzzﬂgvﬁm for Type of Closure Device

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

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 summary form. (Reference U.S. Army Corps of Engineers (USACE)
EM-1110-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee slope land side is:

b. The maximum levee slope flood side is:

c. The range of velocities along the levee during the base flood is: (min.) to
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E. LEVEE/FLOODWALL (continued)

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

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

Stone Riprap

] Flow : Curve or
Reach Sideslope Depth | Velosity Straight  Dypp [P

D f
50 Thickness Rpih of Toedoum

to

to

to

to

to

to

(Extend table on an added sheet as needed and reference each entry)
f. Is a bedding/filter analysis and design attached? Ij 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.

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

[:]Overall height: Sta.:

[:] Limiting foundation soil strength

Strength ¢ = degrees, ¢ =

Slope: SS= (h) to )

(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:

Case Loading Conditions Critical Safety Factor Criteria Min.

End of construction 1.3
Sudden drawdown 1.0
Critical flood stage 14
Steady seepage at flood stage 14
Earthquake (Case |) 1.0
(Reference: USACE EM-1110-2-1913 Table 6-1)
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E. LEVEE/FLOODWALL (continued)

5. Embankment and Foundation Stability (continued)
d. Was a seepage analysis for the embankment performed? [Jyes [Jno

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed? D Yes D No
f. Were uplift pressures at the embankment landside toe checked? [:] Yes D No
g. Were seepage exit gradients checked for piping potential? [:] Yes D No

h. The duration of the base flood hydrograph against the embankment is hours.
Attach engineering analysis to support construction plans.
6. Flood | iation Stabili

a. Describe analysis submittal based on Code (check one): [:] UBC (1988) [:] Other (specify):

b. Stability analysis submitted provides for: [Joverturning [ siiding  f not, explain:

c¢. Loading included in the analysis were: [(hateral earth @ Pa= psf: Pp =
[Jsurcharge-Slope @ . [Jsurface psf

[Wind @ Pw = psf

[ seepage (Uplift): [] Earthquake @ Peq =

D1 %-annual-chance significant wave height ft.

[[J1%-annual-chance significant wave period

d. Summary of Stability Analysis Results: Factors of Safety.
Itemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta To Sta To
Overturn Sliding Qverturn Sliding Overturn Sliding
15 1.5
1.5 1.5

Loading Condition

Dead, Soil, Flood, &
Impact 1.5 1:5

Dead, Soil, & Seismic 13 1.3

(Ref: FEMA 114 Sept. 1986, USACE EM 1110-2-2502)
Note: (Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (psf) Short Term Load (psf)
Computed design maximum
Maximum allowable

f. Foundation scour protection [:] is, Ij is not provided. If provided, attach explanation and supporting documentation.
Attach engineering analysis to support construction plans.

7. Settlement

a. Has anticipated potential settlement been determined and incorporated into the specific construction elevations to maintain the established
freeboard margin? [Jyes []No

b. The computed range of settlement is
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E. LEVEE/FLOODWALL (continued)

7. Setilement (continued)
c. Settlement of the levee crest is determined to be primarily from:  [_] Foundation consolidation (] Embankment compression

[[] other (describe):

d. Differential settlement of floodwalls |:| has E] has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:
Draining to pressure conduit:
Draining to ponding area:

. Relationships Established
Ponding elevation vs. storage [:] Yes D No
Ponding elevation vs. gravity flow [JYes []No
Differential head vs. gravity flow [J yes [INo

. The river flow duration curve is enclosed: D Yes |:] No

. Specify the discharge capacity of the head pressure conduit:

. Which flooding conditions were analyzed?

* Gravity flow (Interior Watershed) D Yes []No

* Common storm (River Watershed) [ yes [INo

* Historical ponding probability [ Yes [Ino

* Coastal wave overtopping [ yes [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. [:] Yes [ ] No IfNo, 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: fi.

i. WIll pumping plants be used for interior drainage? [(Jyes [No

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

Plant #1 Plant #2

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 waming
and flooding?

Will the operation be automatic? I:I No
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E. LEVEE/FLOODWALL (continued)

8. Interior Drainage (continued)

If the pumps are electric, are there backup power sources? D Yes [:]No

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

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 Criteri

a. The following items have been addressed as stated:
Liquefaction D is [:] is not a problem
Hydrocompaction [_]is [] is not a problem

Heave differential movement due to soils of high shrink/swell E] is [:I is not a problem

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

Attach supporting documentation.

c. If the levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities flood side of the structure?

[ Yes [ No Attach supporting documentation.

d. 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.

10. Operational Plan and Criteria
a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? [:] Yes D No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?

[Jyes [No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
[] Yes E] No If the answer is No to any to the above, please attach supporting documentation.
11. Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations?
D Yes [:] No If No please attach supporting documentation.

12,

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.
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CERTIFICATION OF THE LEVEE DOCUMENTATION

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data,
hydrologic and hydraulic, and any other supporting information as per NFIP regulations paragraph 65.10(e) and as described in the MT-2 Forms
Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statements may
be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name License No. Expiration Date

Company Name Telephone No.

Signature ) Date E-Mail Address

F. SEDIMENT TRANSPORT

Flooding Source:

Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE);
and/or base on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with 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 and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does 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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3.0 SURVEY AND MAPPING INFORMATION

3.1 Field Survey Information

Field survey data used in this study was produced by Premier Engineering Corporation,
(Premier) as sub-consultant to Gannett Fleming, Inc.

Premier project number: 2009032
Premier Responsible Registrant: Jesse Boyd, R.L.S. (Az.) # 42937
Dates of Survey: August 2009 through January 2010

Surveying tasks performed by Premier:

1. Research of existing control including National Geodetic Survey, Maricopa County
Geodetic Densification and Cadastral Survey and City of Phoenix.

2. Research of existing utilities

3. Research of right-of-way and ownership data

4. Performance of initial horizontal and vertical control survey
5. Performance of ground topographic and right-of-way surveys
6. Setting and controlling 24 aerial flight panels

7. Cadd map production of topographic map of immediate bridge area at Greenway
Parkway

8. Cadd map production of right of way strip map along Greenway Parkway

Survey datum(s) used for all survey tasks:

Horizontal Datum: NAD 83, Arizona State Plane, Central Zone modified to ground
coordinates.

All coordinates presented in Appendix “C” are ground coordinates. An average combined
grid factor of 0.999840025 may be used to convert them to plane coordinates.

Vertical Datum: N.G.V.D. 1929
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FEMA Elevation Reference Marks

Two elevation reference marks published by FEMA were incorporated into the survey data,
thereby tying the surveying and mapping to the FEMA elevation reference marks.

The recorded and measured vertical values of the elevation reference marks are as follows:

ERM 4: This station is located at what would be the intersection of 15th Avenue and
Greenway Road. It is approximately the North quarter corner of section 7, T3N, R3E. The
marKk is a brass cap in concrete 0.3 feet below ground. Brass cap is stamped L.S. 17146.

Published Elevation = 1336.40 Measured Elevation = 1336.41

ERM 5: This station is located at the centerline P.C. of Tierra Buena Lane just east of bridge
over Cave Creek. At this station there is a City of Phoenix brass cap. '

Published Elevation = 1339.53 Measured Elevation = 1339.64

Initial control was established by global positioning. Control monuments were located on the
perimeter of and within a rectangular area surrounding the project and extending
approximately 4 miles north, 2.6 miles east, 2.3 miles south and 3.4 miles west of the
immediate bridge area.

Upon resolution of the existing control, additional control points were set to control future
‘ construction as well as to aid with topographic ground surveys.

A ground topographic survey was made of the Greenway Parkway Bridge area extending
roughly 1300 feet east and west of the bridge along Greenway Parkway and 1700 feet
northeasterly and 1900 feet southwesterly along Cave Creek.

Additional ground surveys were made to locate or control the Greenway Parkway right-of-
way and to establish parcel lines to determine right-of-way takes.

Twenty four aerial panels were controlled by global positioning and the control coordinates
were transmitted to Cooper Aerial Surveys Company (sub-consultant to Premier Engineering
Corp.) to prepare aerial photography and mapping of the project.

Quality Control

Premier Engineering Corp. is contractually bound by Gannett Fleming, Inc. to have in place
quality assurance procedures. For each deliverable to Gannett Fleming, Premier provided a
“Sub-Consultant Quality Verification Form” signed by Premier’s QA/QC officer.

Copies of these forms are included in Appendix “C”.

Organization of Appendix “C”

‘ EXHIBIT A - Field Notes & Listing of all surveyed points except aerial panel points.
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EXHIBIT B - Topographic Survey by Premier Engineering Corporation of Greenway
’ Parkway Bridge Area

EXHIBIT C - Right of Way Survey by Premier Engineering Corporation

EXHIBIT D - “Sub-Consultant Quality Verification Form” pertaining to Exhibits A, B & C

EXHIBIT E - Listing of Aerial Panel Point data

EXHIBIT F - Overall Aerial Mapping by Cooper Aerial Surveys Company

EXHIBIT G - “Sub-Consultant Quality Verification Form” pertaining to Exhibits E & F

3.2  Mapping

Mapping for this study was obtained by both ground topographic survey and aerial
photogrammetric methods. As indicated in Section 3.2, all ground surveying and aerial
mapping control surveys were provided by Premier Engineering Corporation, (Premier) as a
sub-consultant to Gannett Fleming, Inc. Premier controlled 24 aerial targets, the spatial
values of which were transmitted to Cooper Aerial Surveys Company, (Cooper) acting as
sub-consultant to Premier. The horizontal datum originated from NADS&3, Arizona State
Plane Coordinate System, Central Zone. It was then modified to ground coordinates by an
average combined grid factor of 1.00016 (Grid to Ground). All mapping was produced using
the modified ground coordinates. The vertical datum used is N.G.V.D. 1929. The mapping
scale is 17’=40" and the contour interval is one foot.

Cooper received the control data from Premier on January 7, 2010, and subsequently flew
and photographed the project area on January 14, 2010. The mapping scale is 17’=40". The
contour interval is 1 foot. The last overall vertical control survey upon which the benchmarks

‘ are based took place in the two weeks preceding the flight. This project does not lie within an
area of known land subsidence.

The project was flown with 5 flight lines progressing from south to north. The time of day
was approximately noon. Five exposures were made along flight line one from an elevation
of 3100 feet above mean sea level (MSL). Four exposures were made along flight line two
from an elevation of 3110 feet. Three exposures were made along flight line three from an
elevation of 3110 feet. Five exposures were made along flight line four from an elevation of
3140 feet. Four exposures were made along flight line five from an elevation of 3150 feet.

The number of stereo models used to develop the mapping is 16. The Photo Scale is 1:3600.
The mapping was used for hydraulics only.

The responsible professional in charge of the aerial mapping field control is Jesse Boyd,
Arizona RLS # 42937 acting on behalf of Premier Engineering Corporation under project
number 2009032. The responsible professional in charge of map production is Ben Saunders
acting on behalf of Cooper Aerial Surveys Company under project number 0912020P.
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4.0 HYDROLOGY

Design flows are based on the existing watershed condition hydrology that was prepared in
the 1991 Cave Creek study by Burgess & Niple. These flows were used to prepare the
current/effective Flood Insurance Rate Maps (FIRMs) by FEMA. The hydrologic models and
study were provided by the Flood Control District of Maricopa County (FCDMC). The 100-
year, 50-year and 10-year frequency peak discharges are used in the hydraulic models.

It should be noted that there are inconsistencies within the Flood Insurance Study (FIS).
Table 3 of the FIS lists the 100-year peak discharges as follows:

Drainage Area Peak 100-year Flow
Flooding Source & Location (square miles) (cubic feet per second)
Cave Creek below confluence with 22.5 11,000
East Fork
Cave Creek below Deer Valley Rd 5.0 5,400
East Fork - -

However, the following flows from the Middle Cave Creek Floodplain Delineation Study
and HEC-2 models provided by the FCDMC produce results which are consistent with the
hydraulic data within Table 5 of the FIS (see Appendix A) and are used in the current
hydraulic analyses for Greenway Bridge as suggested by the FCDMC:

. Drainage Area Peak 100-year Flow
Flooding Source & Location (square miles) (cubic feet per second)
Cave Creek below confluence with 23.5 14,600
East Fork
Cave Creek below Deer Valley Rd 8.6 5,700
(above confluence with East Fork)
East Fork (above confluence with 14.6 9,500
Cave Creek)
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5.0 HYDRAULICS

5.1 Method Description

The U.S. Army Corp of Engineers’ HEC-RAS (version 4.1) was used to perform the hydraulic
analysis and estimate the Cave Creek floodplain limits for this study. The hydraulic models have
been checked using the Department of Homeland Security — Federal Emergency Management
Agency HEC-RAS review program, cHECK-RAS. The results of this review will be discussed in
Appendix E.

The base HEC-2 models for Cave Creek were obtained from FEMA and run within the HEC-RAS
software after the necessary conversion (see Appendix E.5). The HEC-RAS model provided similar
elevations as shown on the Middle Cave Creek Floodplain Delineation Study, Floodway Boundary
and Work Maps dated March 26, 1991 (see Appendix A) prepared by FCDMC’s consultant Burgess
and Niple, Inc. for FEMA and the FEMA Flood Insurance Rate Maps (FIRM) (see Appendix A). A
comparison of the water surface elevations upstream and downstream of the Greenway Bridge for the
original HEC-2 model, the FEMA FIS and the duplicate HEC-RAS model is provided below.

River Work Map XS [FEMA FIS XS] (WSEL) Duplicate XS (WSEL)
Cave Creek BN [U] (1332.0 feet) 19.742 (1331.83 feet)
‘ Cave Creek BM [T] (1328.2 feet) 19.560 (1327.90 feet)

The following HEC-RAS models are included as part of this study:

1. Duplicate Effective Model
(File Name: cavecreekgreenwayCLOMR.prj, Plan Name: Duplicate Effective)

2. Corrected Effective Model (same as Pre-Project Conditions Model)
(File Name: cavecreekgreenwayCLOMR.prj, Plan Name: Corrected Effective)

3. Post-Project Conditions Model
(File Name: cavecreekgreenwayCLOMR .prj, Plan Name: Post-Project)

Note: The Existing (or Pre-Project) Conditions Model is the same as the Corrected Effective Model.

The Duplicate Effective Model was developed from the base HEC-2 model for Middle Cave Creek

that was obtained from FCDMC. The Corrected Effective Model is based on the Duplicate Effective |
Model and includes updated topography and Manning’s roughness “n” at section 19.560.
Additionally, new section 19.597 was added to model constriction in Cave Creek downstream of the
bridge. The Post-Project Conditions Model is based on the Corrected Effective Model and includes
the geometry of the proposed 3-cell box culvert. See Table 1, in Section 5.9, for a summary of the ‘
HEC-RAS results for all models. Detailed HEC-RAS output for each hydraulic model is presented

‘ in Appendix E.
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5.2  Work Study Maps

. Work Study Maps displaying topography and effective 100-Year Floodplain limits have been
prepared and are presented in the Exhibit Maps section of this report. A legend provided on these
maps explains the nomenclature and symbols used. The original cross sections from the FIS/FIRM
are depicted on this map. Updated topography between sections 19.505 and 20.049 has been
superimposed over the original work map prepared by Flood Control District of Maricopa County
dated March 26, 1991. Also the channelization of Cave Creek between 19" Avenue and Greenway
Parkway based on the 2001 LOMR 01-09-526P is superimposed on the original map.

5.3 Parameter Estimation
5.3.1 Roughness Coefficients

The Manning’s roughness values used in the HEC-RAS models were derived from
observations during site visits (see Appendix E.1). Photographs of channel reaches and
summary tables of the selected coefficients are provided in Appendix E.

5.3.2 Expansion and Contraction Coefficients

In areas where cross sections change minimally from one to the next, coefficients of
contraction and expansion of 0.1 and 0.3, respectively, are used. When changes to cross
sections are more abrupt, such as at bridges, contraction and expansion coefficients of 0.3
and 0.5, respectively, are used. Contraction and expansion coefficients of 0.2 and 0.4,

. respectively, are assigned to the cross sections immediately adjacent to the junction point
between Cave Creek and East Fork.

5.4  Cross Section Description

The base cross sections for the HEC-2 model developed for the FIRM were prepared by
Burgess & Niple, Inc., as part of the Cave Creek FIS (see Appendix A.1). These same cross
sections were used on the current FIRM with alphabetical designations (see Appendices
A.2.3 and A.2.4). For example, cross section “BM” from the Burgess & Niple, Inc. map
corresponds to cross section “T”" on the FIRM. Additionally cross-sections from the 2001
LOMR 01-09-526P for Cave Creek channelization between 19" Avenue and Greenway
Parkway are part of the updated HEC-2 model. These cross sections are also shown on
Exhibit Maps A, B and C.

The duplicate effective HEC-RAS model (File Name: cavecreekgreenwayCLOMR .prj, Plan
Name: Duplicate Effective) uses the cross sections from the FIS HEC-2 model.

The corrected effective HEC-RAS model (same as the Pre-Project Model) (File Name:
cavecreekgreenwayCLOMR.prj, Plan Name: Corrected Effective) uses the same cross
sections as the duplicate effective model, but includes a new section at 19.597. Sections
19.560 through 19.742 along Cave Creek and Section 0.029 of East Fork were updated based

. on recent topography.
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The post project conditions HEC-RAS model (File Name: cavecreekgreenwayCLOMR .prj,

. Plan Post-Project) uses the same cross sections as the corrected effective HEC-RAS model.
However, the geometry of cross sections 19.691 and 19.625 at the upstream and downstream
faces of the 3-cell box culvert has been modified to accurately depict the proposed multi-cell
culvert.

5.5 Modeling Considerations
5.5.1 Hydraulic Jump and Drop Analysis

In the study reach Cave Creek does not have any hydraulic jumps or drops. Consequently,
such types of hydraulic analyses were not conducted as part of this study.

5.5.2 Bridges and Culverts

The existing two-span, continuous, cast-in-place reinforced concrete slab bridge over Cave
Creek was surveyed to obtain the bridge opening geometry. This bridge is 110°-0” wide
perpendicular to the roadway centerline and 340’-6” along the skew. The survey data is
discussed in Section 3.0 of this report, and detailed survey information is found in Appendix
C. This bridge data was input into the HEC-RAS model in order to complete the corrected
effective model.

The proposed concrete 3-cell box culvert geometry was input into the proposed condition
HEC-RAS model.

5.5.3 Levees and Dikes

There are no levees or dikes within the project area.

5.5.4 Non-Levee Embankments

There are no non-levee embankments within the project area.
5.5.5 Islands and Flow Split

There are no islands or flow splits within the project area.
5.5.6 Ineffective Flow Areas

A depression that will not convey flow is modeled as an ineffective flow area from cross
section 20.049 to 19.986 on the eastern side of Cave Creek. The only other ineffective flow
area is from cross section 19.974 to 19.960 in Cave Creek just south of the Tierra Buena

Road Bridge.

5.5.7 Supercritical Flow

‘ There is no supercritical flow within the HEC-RAS models used within this study.
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5.6

Floodway Modeling

There is a floodway defined on the effective FIRM maps and in the effective FIS. As discussed

previously, current topographic mapping and additional cross sections were utilized to analyze the
Cave Creek hydraulics. These analyses resulted in updated floodway elevations for the corrected
effective and post-project models of Cave Creek. All hydraulic model floodway elevations are found
in Table 1 at the end of Section 5. The updated floodway is shown graphically on the Hydraulic
Work Maps found in the “Exhibit Maps” section at the end of the report.

3.7

5.8

Issues Encountered During the Study

5.7.1 Special Issues and Solutions

No special issues were encountered during the execution of this study.
5.7.2 Modeling Warning and Error Messages

There were no error messages encountered during the HEC-RAS runs. There are a number of
warning messages due to cross section spacing, the energy equation not balancing, energy
loss, divided flow, changes in velocity head, exceeding the conveyance ratio range of 0.7-1.4.
At cross-sections 19.597, 20.049 and 0.288 the program defaulted to critical depth.

The messages above were analyzed and considered acceptable.
5.7.3 Results of cHECK-RAS Analysis

cHECK-RAS (version 2.0.1 Beta) was used to verify the reasonableness of parameters and
data of all HEC-RAS models used within this study. The cHECk-RAS results and comment
responses are included in Appendix E.5.4.

Calibration

No model calibration was performed during this study.

5.9

Final Results
5.9.1 Hydraulic Analysis Results

The 100-year floodplain adjacent to the Greenway Parkway Bridge over Cave Creek is
delineated based on the results of the HEC-RAS models. The 100-year water surface
elevations in the Corrected and Post-Project HEC-RAS models have increased just upstream
and downstream of the bridge compared to the FIS HEC-2 and Duplicate Effective HEC-
RAS models due to the constriction in Cave Creek just downstream of the bridge. The
modeling of this constricted area is based on updated topography. See Table 1 at the end of
this section for a summary of the hydraulic analysis results. The Zone “AE” area along Cave
Creek is recommended to be updated as shown on Exhibit Map B.
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The HEC-RAS hydraulic output for each model is provided in Appendix E.5.
. cHECK-RAS output for the hydraulic models is provided in Appendix E.5.4.
5.9.2 Verification of Results

The input and results of this analysis were compared to the FEMA HEC-2 model and found
to be similar and reasonable. A physical verification of the results is not practical.
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TABLE 1

Greenway Parkway at Cave Creek
Comparison of Floodplain and Floodway Water Surface Elevations for CLOMR

Cross Section ID

100-year Water Surface Elevation

FEMA River HEC-RAS Corrected HEC-RAS Post-Project Bifierencebgiwaen Past
FEMA Work LOMR (011 Gannett Stz HEC-2 FEMA Effective HEC-RAS FEMA Effective added Section.| Bk Culverti/ added Project Box Culvert and P a—
FIRM Map XS 09-526P) | Fleming Miles XS (from FIS Table) Duplicate Effective 10 597 Sections 19,597 HEC-2 FEMA Effective
XS 1D b XSID XS 1D . (from FIS Table)
Floodplain | Floodway | Floodplain | Floodway | Floodplain | Floodway | Floodplain | Floodway | Floodplain | Floodway
Cave Creek
Known WS from Cave Creek Wash Channelization LOMR (01-09-526P) Technical Data
19.505 19.505 19.505 1326.8 1326.8 1326.80 1326.80 1326.80 | 1326.80 1326.80 1326.80 Notebook
T BM 19.560 19.560 1328.2 1328.2 1327.90 1327.90 1326.80 [ 1326.80 1326.80 1326.80 -1.40 -1.40 Lower WSEL due to adjusting Manning's roughness for concrete channel
I 19.597 132736 | 1327.36 1327.36 1327.36 New constricted section
19.625 19.625 1329.73 1329.87 1331.57 1331.57 1331.64 1331.64 Greenway Culvert Downstream - Higher WSEL due to constricted section 19.597
19.658 o Bridge
19.691 19.691 1331.35 1331.51 1333.78 1333.92 1332.35 1332.35 Greenway Culvert Upstream - Higher WSEL due to constricted section 19.597
U BN 19.742 19.742 1332.0 1332 1331.83 1331.95 13321.510 1334.12 1332.68 1332.65 0.68 0.65 Higher WSEL due to constricted §ection 19.597
Vv BO 19.847 19.847 1332.1 133é.1 1331.98 1332.07 1334.19 1334.25 1332.80 1332.73 0.70 0.63 Higher WSEL due to constricted section 19.597
W BP 19.960 19.960 1332.4 1332.4 1332.25 1332.37 1334.27 1334.38 1332.96 1332.96 0.56 0.56 Higher WSEL due to constricted section 19.597
19.974 19.974 1333.41 1333.80 1334.30 1334.58 1333.28 1333.69 Tierra Buena Downstream
19.980 Bridge
19.986 19.986 1337.14 1336.867 1336.21 1336.50 1336.85 1336.84 Tierra Buena Upstream
X BQ 20.049 20.049 1338.4 1338.4 1338.39 1338.28 1338.39 1338.29 1338.39 1338.29 -0.01 -0.11 Match Existing WSEL
East Fork
A A 0.029 0.029 1329.4 1329.4 1329.45 1329.49 1331.30 1331.22 1331.30 1331.22 1.90 1.82 Higher WSEL due to constricted section 19.597. WSEL remains below the top of bank.
B B 0.112 0.112 1332.9 1332.9 1332.92 1332.87 1331.98 1331.98 1331.98 1331.98 -0.92 -0.92
G C 0.198 0.198 1333.3 1333.3 1333.29 1333.25 1332.56 1332.53 1332.56 1332.53 -0.74 -0.77
D D 0288 | 0288 | 13333 13333 | 133334 | 133333 | 1333.34 | 133333 | 133334 | 1333.33 0.04 0.03  |Match Existing WSEL







6.0 EROSION, SEDIMENT TRANSPORT AND GEOMORPHIC
. ANALYSIS

No erosion, sediment transport or geomorphic analyses were conducted as part of this study.
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7.0 DRAFT FIS DATA

7d Summary of Discharges

No hydrologic analysis was conducted under this study. See Section 4.0 Hydrology for the
discharges used in the models.

7.2 Floodway Data

The floodway data developed as part of this study is discussed in Section 5.6 of this report.
T Annotated Flood Insurance Rate Maps

See Exhibit Map A of this TDN.

7.4  Flood Profiles

No flood profiles were developed as a part of this study.
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Figure 1 Location Map

Figure 2 Vicinity Map
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A.l: DATA COLLECTION SUMMARY
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1.0

FLOOD INSURANCE STUDY
MARICOPA COUNTY, ARIZONA AND INCORPORATED AREAS

INTRODUCTION
1.1 Purpose of Study

1.2

This Flood Insurance Study revises and updates information on the existence and severity
of flood hazards in the geographic area of Maricopa County, Arizona, including the
Cities of Apache Junction, Avondale, Chandler, El Mirage, Glendale, Goodyear,
Litchfield Park, Mesa, Peoria, Phoenix, Scottsdale, Surprise, Tempe, and Tolleson; the
Towns of Buckeye, Carefree, Cave Creek, Fountain Hills, Gila Bend, Gilbert, Guadalupe,
Paradise Valley, Queen Creek, Wickenburg, and Youngtown; and the unincorporated
areas of Maricopa County (hereinafter referred to collectively as Maricopa County). This
information will be used to update existing floodplain regulations as part of the Regular
Phase of the National Flood Insurance Program (NFIP). The information will also be
used by local and regional planners to further promote sound land use and floodplain

development.

In some states or communities, floodplain management criteria or regulations may exist
that are more restrictive or comprehensive than the minimum Federal requirements. In
such cases, the more restrictive criteria take precedence and the State (or other

jurisdictional agency) will be able to explain them.

Authority and Acknowledgments

The sources of authority for this Flood Insurance Study are the National Flood Insurance
Act of 1968 and the Flood Disaster Protection Act of 1973.

This Flood Insurance Study is based on previous Flood Insurance Studies for the various
incorporated communities and unincorporated areas within Maricopa County. Detailed
information on the contractors who studied each area is provided below.

The original hydrologic and hydraulic analyses for this study were performed by the U.S.
Army Corps of Engineers (COE), Los Angeles District, for the Federal Emergency
Management Agency (FEMA), under Interagency Agreement Nos. IAA-H-15-72 an
IAA-H-15-73. This study was completed in 1973.

Additional hydrologic and hydraulic analyses for many streams within the county were
performed by Harris-Toups Associates under Contract No. H-4008. This work was

completed in February 1978 and January 1979

Hydrologic and hydraulic analyses for Cave Creek (below Cave Creek Dam) and for East
Fork Cave Creek were revised by Cella, Barr, Evans, and Associates, under Contract No.

H-4607. This work was completed in October 1980.




13

Additional hydrologic and hydraulic analyses for portions of the Agua Fria and New
Rivers, and Skunk Creek were performed by the COE under contract to the Flood Control
District of Maricopa County (FCDMC) Hydrologic and hydraulic analyses for portions of
the Salt and Gila Rivers were performed by Harris-Toups Associates in October 1977.
The 100-year flood for portions of the above streams, as well as the 500-year flood for
the Agua Fria River, was computed by Dames & Moore using data provided by the COE,
Los Angeles District. Approximate floodplain boundaries and boundaries for areas
subject to sheet flow were delineated by Dames & Moore.

Hydraulic analyses for portions of the following streams were taken from the effective
Flood Insurance Studies for the incorporated communities (References 1-20): Agua Fria
River, Gila River, Hassayampa River, New River, Salt River, Skunk Creek, Scatter
Wash, Aguila Farm Channel, Andora Hills Wash, Atchison, Topeka & Santa Fe Railway
Channel, Casandro Wash, South Branch, Casandro Wash, Cave Creek, East Fork Cave
Creek, Dreamy Draw Wash East, Echo Canyon Wash, Flynn Lane Wash, Flying E
Wash, Galloway Wash, Granite Reef Wash, Grapevine Wash, Grass Wash, Hospital
Wash, Indian Bend Wash, Indian Bend Wash-Low Flow Channel, Little San Domingo
Wash, Lower El Mirage Wash, Martinez Wash, Mockingbird Wash, Moon Valley Wash,
Myrtle Avenue Wash, Ocotillo Wash, Powder House Wash, Rowe Wash, Tenth Street
Wash, Wash B, Willow Springs Wash, Wittmann Drainage, and Weekes Wash.

The hydrologic and hydraulic analyses for portions of the Agua Fria, New, Gila, and Salt
Rivers, Skunk Creek, and Scatter Wash included in the restudy were performed by the
COE, Los Angeles District, for FEMA, under Interagency Agreement No. EMW-E-0941,
Project Order No. 10. This work was completed in March 1986.

Revised hydrologic and hydraulic analyses for Sols Wash, which passes through the
Town of Wickenburg and extends to the county boundary between Maricopa and
Yavapai Counties, were performed by Cella Barr Associates (CBA), for FEMA, under
Contract No. EMW-85-C-1909. This restudy was completed in December 1986.

Revised hydraulic analyses for a portion of Consolidated Canal were performed by
Greiner Engineering Sciences, Inc. for the City of Mesa in 1984 (Reference 21).

Revised hydraulic analyses for a portion of the Agua Fria River in El Mirage were
performed by Engineering and Surveying of Arizona, Inc., in November 1984 (Reference

22).

Revised hydraulic analyses for flooding along a portion of the Atchison, Topeka & Santa
Fe Railway in the City of Chandler were performed in July 1980 (Reference 23).

Revised hydraulic analyses for a portion of East Fork Cave Creek in the City of Phoenix
were performed by Erie and Associates, Inc., for the Coral Gables Estates Unit Six

Subdivision in November 1985 (Reference 24).

Coordination

The FCDMC assisted in the selection of the areas that were studied by detailed methods
and the selection of preliminary floodway limits. _

The Arizona Department of Transportation provided highway maps used for the

RN L ot
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preparation of base maps covering undeveloped areas studied only by approximate
methods.

This study was also coordinated with the Special Studies Section of the Water Resources
Division of the U.S. Geological Survey (USGS), Tucson, Arizona (Reference 25).

On May 31, 1977, results of the study were reviewed at the final consultation and
coordination meeting, which was attended by residents of the county and representatives
of the FCDMC and FEMA.

This study was revised in 1986 to incorporate either new or revised hydrologic and
hydraulic analyses for several flooding sources throughout the county. At this time,
FEMA decided to include flooding information through the incorporated communities to
provide the county with a more usable Flood Insurance Rate Map.

2.0 AREA STUDIED

2.1

Scope of Study

This Flood Insurance Study covers the geographic area of Maricopa County, Arizona.
The area of study is shown on the Vicinity Map (Figure 1).

The flooding sources studied by detailed methods are shown in Table 1.

The areas studied by detailed methods were selected with priority given to all known
flood hazards and areas of projected development or proposed construction.

Portions of some flooding sources were studied by approximate methods and are shown
in Table 2.




downstreamn at the confluence with Skunk Creek from 58,000 cfs to 12,000 cfs.

Levees in the study area provide the community with some degree of protection from
flooding. However, it has been ascertained that some of these levees may not provide
100-year flood protection. The criteria used to evaluate 100-year protection are: (1)
adequate design, including freeboard; (2) structural stability; and (3) proper operation and
maintenance. Levees that do not provide 100-year flood protection are not considered in
the hydraulic analyses of the 100-year floodplain.

3.0 ENGINEERING METHODS

31

For the flooding sources studied by detailed methods in the county, standard hydrologic
and hydraulic study methods were used to determine the flood hazard data required for
this study. Flood events of a magnitude that are expected to be equaled or exceeded once
on the average during any 10-, 50-, 100-, or 500-year period (recurrence interval) have
been selected as having special significance for floodplain management and for flood
insurance rates. These events, commonly termed the 10-, 50-, 100-, and 500-year floods,
have a 10, 2, 1, and 0.2 percent chance, respectively, of being equaled or exceeded during
any year. Although the recurrence interval represents the long-term, average period
between floods of a specific magnitude, rare floods could occur at shott intervals or even
within the same year. The risk of experiencing a rare flood increases when periods
greater than- 1 year are considered. For example, the risk of having a flood, which equals
or exceeds the 100-year flood (1 percent chance of annual expectance) in any 50-year
period is approximately 40 percent (4 in 10); for any $0-year period, the risk increases to
approximately 60 percent (6 in 10). The analyses reported herein reflect flooding
potentials based on conditions existing in the county at the time of completion of this
study. Maps and flood elevations will be amended periodically to future changes.

Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-frequency
relationships for each flooding source studied by detailed methods affecting the county.

Peak discharges for the Hassayampa River were developed from dlscharge—ﬁ‘equency
relationships of historic floods and gage records (Reference 32).

In the absence of observed runoff data, present-condition, discharge-frequency values for
Scatter Wash and the New River were used. Present-condition, discharge-frequency
values for Scatter Wash and Skunk Creek below Adobe Dam were based on future
condition values modified to reflect present conditions (Reference 33). Discharge-
frequency values for the Agua Fria River were determined by routing balanced
hydrographs, which were developed from Waddell Dam inflow-volume-frequency
relationships, through the dam and downstream, and adding local flows as appropriate.
Discharge-frequency relationships for the Salt River and Gila Rivers concentration points
were determined by routing pertod-of-record flows through existing reservoirs using the
HEC-5 computer model (Reference 34).

Peak discharge-frequency relationships for Cave Creek (below Cave Creek Dam), East
Fork Cave Creek, and Echo Canyon Wash were taken from the Flood Insurance Study for

the City of Phoenix (Reference 14).
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Peak discharge-frequency relationships for Cave Creek (above Cave Creek Dam),
Andora Hills Wash, Galloway Wash, Apache Creek, Rowe Wash, Grapevine Wash,
Ocotillo Wash, Willow Springs Wash, Skunk Creek (above Carefree Highway),
Mockingbird Wash, Little San Domingo Wash, Whitman Drainage, Aguila Farm
Channel, Grass Wash, Sand Tank Wash, Bender Wash, Rodeo Wash and its tributary,
Airport Wash, Scott Avenue Wash, and Martinez Wash were developed using the U.S.
Soil Conservation Service (SCS) TR-20 program (Reference 35). In addition, the SCS
TR-55 computer program (Reference 36) was used to determine flood peaks for Buckeye
Canal; Atchison, Topeka & Santa Fe Railway Channel; Southern Pacific Railroad Spur at
Chandler; Southern Pacific Railroad at Buckeye, Chandler, Gilbert, Goodyear, Tempe,
and Tolleson; and Lower El Mirage Wash and its tributary.

The Town of Wickenburg requested a restudy for Sols Wash based upon studies
performed by the SCS and PRC Toups Engineering (PRC) (Reference 31). These studies
yielded peak discharges significantly less than what had been assumed in the previous
analysis for the effective Flood Insurance Study (Reference 19).

The SCS computer model, TR-20, was selected to be used to estimate the 10-, 50-, 100-
and 500-year peak discharges for various concentration points along Sols Wash. The TR-

20 model utilizes the method of analysis described in detail in the SCS National:

Engineering Handbook Section 4, Hydrology, 1972. This method allows for the
prediction of surface water runoff, for an individual watershed, using rainfall-duration
and intensity data. The TR-20 model provides a convenient means of predicting the
results of storm runoff from multiple watersheds. The storm runoff for individual
watersheds is computed and an outflow hydrograph simulated. Individual hydrographs
may then be routed and combined to obtain the cumulative downstream effects

(References 35, 38, 39, 40, 41, 42, 43, and 44).

The precipitation frequencies for the area were obtained from is pluvial maps prepared by
the U.S. Weather Bureau. The SCS Type II rainfall distribution was used to model the
rainfall, which was adjusted using an aerial reduction based upon the total drainage area.
Such reduction is necessary to convert from the point aerial rainfall amount. Using soils
maps of the area, prepared by the SCS, and from site investigation, runoff curve numbers
were selected, based upon recent information developed by the SCS. Time of
concentrations for steep and incised washes were computed using the Kirpich equation.
For gently sloping alluvial plains, many of which occur on the upper northwest portion of
the drainage basin, travel velocities were estimated assuming broad sheet flow and

utilizing Manning's equation.

Because there is no gauging station on Sols Wash, and thus no accurate record of historic
flooding, there is no means to provide calibration of the rainfall-runoff model, and

therefore, only comparison with earlier studies can be made.

The discharge estimates obtained from the TR-20 analysis for this study correspond with
the results from both the SCS and PRC analyses. The discharge-frequency curve
developed by the COE for the 1977 Flood Insurance Study has a steeper slope and results
in a much larger 100-year peak discharge than the other studies. The SCS, PRC, and
CBA studies each employed the TR-20 model which might explain, in part, the
consistency of the results, although the TR-20 is quite sensitive to changes in time of
concentration, and each model employed different input parameters.
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3.2

The calibration of the TR-20 model, by PRC, using streamflow data from the
Hassayampa River, lends further credence to each of the study results. Therefore, results
from the TR-20 model utilized in this restudy of Sols Wash have been employed in the

hydraulic analysis.

Peak discharge-frequency relationships for Casandro, South Branch Cassandro, Flying E,
Hospital, and Powder House Washes were taken from the Flood Insurance Study

Wickenburg (Reference 19).

Peak discharge-drainage area relationships for flooding sources studied by detailed
methods are shown in Table 3.

Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the sources studied were
carried out to provide estimates of the elevations of floods of the selected recurrence
intervals. Users should be aware that flood elevations shown on the FIRM represent
rounded whole-foot elevations and may not exactly reflect the elevations shown on the
Flood Profiles or in the Floodway Data tables in the FIS report. Flood elevations shown
on the FIRM are primarily intended for flood insurance rating purposes. For construction
and/or floodplain management purposes, users are cautioned to use the flood elevation
data presented in this FIS in conjunction with the data shown on the FIRM.

For areas of riverine flooding studied by detailed methods, water-surface elevations for
floods of the selected recurrence intervals were computed using the COE HEC-2

computer program (Reference 45).

The cross section data for the Agua Fria River were taken from several sources of
mapping. A 1981 COE topographic map for the New River (Reference 46) was used for
the river section from the confluence with the Gila River to the confluence with the New
River From the New River to Northern Avenue, 1982 City of Glendale mapping was
used (Reference 47). From Northern Avenue to Grand Avenue and from Beardsley Road
to Jomax Road, 1983 Maricopa County maps were used (Reference 48). The topographic
maps for the reach between Grand Avenue and Bell Road (Reference 49) were furnished
by American Engineering Company for the reach between Bell and Beardsley Roads,
maps were provided by Cella, Barr, Evans and Associates (Reference 50).

Cross sections for the Gila River were digitized from 1983 topographic maps or taken
from as-built data for the Bullard Avenue Bridge.




Table 3. Summary of Discbarges (Continued)

. Drainage Peak Discharges (cfs)

Area
Square Miles) 10-Year 50-Year 100-Year 500-Year

Flooding Source and Location

Unnamed Tributary to Galloway
Wash

At confluence with Galloway Wash 7.1 -t = 5,722 st

Ocotillo Wash

Above confluence with Cave Creek 3.8 3,200 4,820 5,420 7,200

Near intersection of Rockaway Hills

Drive and Fleming Springs Road 2.8 2,800 4,140 4,630 6,200

Cave Creek

At confluence with Salt River 25.0 -! --! 2,257 -

At 35th Avenue 22.6 -t - 2,226 !

At Interstate 10 Freeway downstream

of Durango Exit 21.0 ! --! 2,217 )
‘ At Interstate 10 Freeway upstream of

Durango Exit 21.0 ! = 2,523 .-t

At Jackson Street 16.1 -! -! 1,890 -1

At Van Buren Street 15.3 - -1 1,865 !

At McDowell Road 12.9 - ! 1,691 .t

At Encanto Street 9.3 et - 1,375 et

At Thomas Road 7.9 --! -1 1,210 -t

At Indian School Road 7.2 - -t 237 =

At confluence with Arizona Canal

Diversion Channel (contributing

drainage area below Cave Buttes

Dam only, and discharges are

regulated) 34.7 10,300 16, 100 18,500 s} ‘

Below confluence with Moon Valiey |

Wash (contributing drainage area

below Cave Buttes Dam only, and

discharges are regulated) 33.1 10,100 15300 17,500 -l

‘ --! Not Computed
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Table 3. Summary of Discharges (Continued)

Drainage Peak Discharges (cfs)
Area
Flooding Source and Location (Square 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

Below Deer Valley Road
(contributing drainage area below
Cave Buttes Dam only and discharges

8,700 11,000 25,000

are regulated) 5.0 1,400 3,800 5,400 11,000 1
Above Deer Valley Road
(contributing drainage area below A
Cave Buttes Dam only and discharges ‘
are regulated) 4.5 1,300 3,500 5,000 10,000
Above Cave Buttes Dam Ponding
Area 142.5 - - 38,200 o
Above confluence with Minor
Tributary 137.9 -! - 36,800 -
. At Carefree Highway 124.4 ] s 33,800 !
Below New River Road 118.1 - . 31,400 et
Near Andora Hills Wash Drive 115.0 ! ) 31,200 ]
Below confluence with Andora Hills
Wash 112,2 - - 30,900 -
Below confluence with Galloway
Wash 91.4 --! --! 24,700 -}
Below confluence with Willow - _
Springs Wash 86.0 = - 24,700 s
Above confluence vs(ith Willow
Springs Wash 80.1 sl ! 23,400 ]
Below Cahava Ranch Road 77.5 s - 23,200 ]
At northeast corner of Section 4
above Cottonwood 61.64 - - 20,680 -

. --! Not Computed

sl
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including Sand Tank and Bender Washes, Rodeo Wash and its tributary, Lower EI
Mirage Wash Tributary, and Airport and Scott Avenue Washes.

For flooding sources studied by approximate methods, 100-year flood elevations were
computed using Manning's equation, COE Floodplain Information reports (References
27, 29, 58, and 61), USGS Flood-Prone Area Maps (Reference 62), USGS slope maps
(Reference 63), high-resolution Skylab photographs (References 64 and 65), and USGS
topographic maps (Reference 66).

The study was limited to the uses of fixed-bed modeling for the hydraulic analyses.
However, with the occurrence of a large flood, substantial changes in the riverbed are
expected to occur, particularly where the bottom slope is very non-uniform and/or where
other structures, such as bridges, cause local increases in the velocity. Resultant changes

in the water-surface elevations can be expected.

The hydraulic analyses for this study were based on unobstructed flow. The flood
elevations shown on the profiles are thus considered valid only if hydraulic structures

remain unobstructed, operate properly, and do not fail.

All elevations are referenced to the National Geodetic Vertical Datum of 1929 (NGVD).
Elevation Reference Marks (ERMs) and their descriptions are shown on the maps. ERMs
shown on the FIRM represent those used during the preparation of this and previous
Flood Insurance Studies. The elevations associated with each ERM were obtained and/or
developed during FIS production to establish vertical control for determination of flood
elevations and floodplain boundaries shown on the FIRM. Users should be aware that

‘these ERM elevations may have changed since the publication of this FIS. To obtain up-

to-¢dte elevation information on National Geodetic Survey (NGS) ERMs shown on this

* map; please contact the Information Services Branch of the NGS at (301) 713-3242, or
7 visit theif website at http:/ www.ngs.noaa.gov. Map users should seek verification of
“ non-NGS ERM monument elevations when using these elevations for construction or

floodplain management purposes.

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local governments to adopt sound floodplain management
programs. To assist in this endeavor, each FIS provides 100-year floodplain data, which may
include a combination of the following: 10-, 50-, 100-, and 500-year flood elevations;
delineations of the 100-year and 500-year floodplains; and 100-year floodway. This information
is presented on the FIRM and in many components of the FIS, including Flood Profiles,
Floodway Data tables, and Summary of Stillwater Elevation tables. Users should reference the
data presented in the FIS as well as additional information that may be available at the local
community map repository before making flood elevation and/or floodplain boundary

determinations.

4.1

Flood Boundaries

To provide a national standard without regional discrimination, the 1 percent annual
chance (100-year) flood has been adopted by FEMA as the base flood for floodplain
management purposes. The 0.2 percent annual chance (500-year) flood is employed to
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4.2

indicate additional areas of flood risk in the community. For each stream studied by
detailed methods, the 100- and 500-year floodplain boundaries have been delineated
using the flood elevations determined at each cross section. Between cross sections, the
boundaries were interpolated using topographic maps at scales of 1:1,200, 1:2,400,
1:4,800, and 1:6,000, with contour intervals of 2 and 4 feet (References 53, 54, 59, and

60)

The 100- and 500-year floodplain boundaries are shown on the Flood Boundary and
Floodway Map (Exhibit 2). In cases where the 100- and 500-year ﬂoodplam boundaries
are close together, only the 100-year floodplain boundary has been shown. Small areas
within the floodplain boundaries may lie above the flood elevations but cannot be shown
due to limitations of the map scale and/or lack of detailed topographic data.

Approximate flood boundaries were delineated using USGS topographic maps and
Flood-Prone Areas Maps (References 62 and 66), and high-resolution Skylab
photographs (References 64 and 65).

Floodways

Encroachment on floodplains, such as structures and fill, reduces flood-carrying capacity,
increases flood heights and velocities, and increases flood hazards in areas beyond the
encroachment itself. One aspect of floodplain management involves balancing the
economic gain from floodplain development against the resulting increase in flood
hazard. For purposes of the NFIP, a floodway is used as a tool to assist local
communities in this aspect of floodplain management. Under this concept, the area of the
100-year floodplain is divided into a floodway and a floodway fringe. The floodway is
the channel of a stream, plus any adjacent floodplain areas, that must be kept free of
encroachment so that the 100-year flood can be carried without substantial increases in
flood heights. Minimum Federal standards limit such increases to 1.0 foot, provided that

‘hazardous velocities are not produced. The floodways in this study are presented to local

agencies as minimum standards that can be adopted directly or that can be used as a basis
for additional floodway studies.

The floodways presented in this study were computed on the basis of equal-conveyance
reduction from each side of the floodplain. The results of these computations are
tabulated at selected cross sections for each stream segment for which a floodway is

computed (Table 5).
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m BASE FLOOD
. FLOODING SOURCE FLOOD WATER SURFACE ELEVATION
B i-03 o)) MEAN 1 REGULATORY WITHOUT, WITH INCREASE |
S R \(f;gggg 3 veioens FLOODWAY FLOODWAY
FEET) SECOND} (FEET NGVD)
Cave Creek
A 17 588 338 3195 48 12837 | 12837 | 12847 10
B 17.662 250 1,988 7.7 12839 | 12839 | 12849 10
c 17783 143 1.271 121 12856 | 12856 | 12864 0.8
D 17.932 110 1,047 14.7 12910 | 12910 | 12914 0.4
E 18.081 185 2.411 6.4 12995 | 12995 | 12096 0.1
F 18.174 268 3,010 5.1 13002 | 13002 | 13002 0.0
G 18.269 228 2.349 6.6 1,3002 | 13002 { 13003 0.1
H 18.362 212 2.086 74 13005 | 1,3005 | 13006 0.1
| 18.456 223 1.315 17 1,307.3 | 1,307.3 | 13073 0.0
J 18.545 2688 3,071 5.0 13083 | 13083 | 13084 0.1
K 18.640 255 2,561 6.0 13094 | 13094 | 13095 0.1
L 18.734 228 2232 6.9 13097 | 13097 | 13097 0.0
M 18.832 215 2198 7.0 13102 | 13102 | 13102 0.0
N 18.925 200 2.086 74 13106 | 13106 | 13107 0.1
0 19.018 172 1.483 10.4 13109 | 13109 | 13109 0.0
P 19.117 120 1,023 15.1 13125 | 13125 | 13127 0.2
Q 19.210 157 1.462 105 13172 | 13172 | 13172 0.0
R 19.313 160 1.330 11.0 13233 | 13233 | 13233 0.0
s 19.418 163 1343 10.9 13256 | 13256 | 13256 0.0
T 19.560 130 1308 112 13282 | 13282 | 13282 0.0
u 19.742 85 969 5.9 13320 | 13320 | 13320 0.0
Y 19.847 86 868 6.6 13321 | 13321 | 13324 0.0
W 19.960 73 441 12.9 13324 | 13324 | 13304 0.0
X 20.049 50 366 156 13384 | 13384 | 13384 0.0
Y 20.144 57 536 10.6 13435 | 13435 | 13435 0.0
z 20.242 71 561 10.2 13455 | 13455 | 13455 0.0

'Miles Above Confluence With Sait River

s Mmro» <

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

CAVE CREEK
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Summary of Dlacharges

10-YR 50-YR 100~YR 29. ERM EL. = 1234.08 $

D.A
Flooding Source ond Location (S.M.) (cfs) (cfs) (cfs)

This statlon I8 located at the Intersection of 23rd Avenue and
Cava Creels Wash Mountalin View. The mork |s a brass cap stamped " SECTION 25
CENTER ", 0.6 feet below pavement.

Above the Central Arlzona Project Canal 2.5 1,700 2,500 2.900
Below the Central Arlzona Project Conal 4.0 2,700 4,000 4,600 30. ERM EL. = 1251.13
Below Deer Valley Drive 5.0 5,000 4,500 5,200
Abova the East Fork Cave Creaek 8.6 3,300 4,900 5.700 This station 1& located on the north slde at the east end of the
bridge over Cave Creek on Peorla Avenue. The mark is a U.S.
Egst Fork of Cave Cresk Army Corps of Engineers brass cop on top of the curb.
Near Paradise Lane & Central Avenue 13.4 5,300 7,900 9,100
Near Coral Gables & 7th Avenue 14.]  5.500 8,200 9,490 i &840
Mouth (Confluence with Cave Creek) 14.6 5,500 8,300 9.500 Thle statlon 18 located at the south end of the bridge on the \
east elde of 25th Avenue over the Arlzona Canal. The mark ls a .
Cave Creek Wash chiseled "+" on top of the curb. 5
8
Below the East Fork Cave Creek 23.5 8,400 12,700 14,600 °
Below 19th Avenue 25.5 8,900 13,400 15,400 H—
Above Moon Valley Wash 26.5 8,900 13,400 15,400 9|
Below Moon Yalley Wash 33.1 10,100 15,300 17,500
At tho Confluence with the Arizona Canal 34.7 10,300 16,100 18,500

Diversion Channel
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This statlon Is located at the Intersection of Sweetwater and
25th Avenue. The mark Is a Clity of Phoenix brass cap flush.

26. ERM EL. = 1275.52

Thie statlon Is located at the north side and east end of the
Cactus Road Bridge over Cave Creek. The

mark 18 a Clty of

Phoenix brass cap on top of the concrete curb.

3l. ERMEL. = 1261.84

Thie statlon ls located at the Intersection of 25th Avenue and
Cholla. The mark le a Clty of Phoenlx brass cap flush.

Summary of Dlscharges

Flooding Source and Location
Cave Creek Wash

Above the Central Arlzona Project Canal
Below the Central Arlzona Project Canal
Below Deer Valley Drive

Above the East Fork Cave Creek

East Fork of Cave Creek

Near Paradise Lane & Central Avenue
Near Coral Gaobles & 7th Avenue
Mouth (Confluence with Cave Creek)

Cave Creek Wash

Below the East Fork Cave Creek

Below 18th Avenue

Above Moon Yalley Wash

Below Moon Valley Wash

At the Confluence with the Arlzona Canal

Diversion Channel

14.8

23.5
25.5
26.5
33.1
34.7

10-YR  50-YR 100-YR
L) (cfs) (cfs) (cfs)

1,700 2,500 2,900
2,700 4,000 4,600
3,000 4,500 5,200
3,300 4,900 5,700

5,300 7,800 9,100
5,500 8,200 9,400
5,500 8,300 9,500

8,400 12,700 14,600
8,900 13,400 15,400
8,900 13,400 15,400
10,100 15,300 17,500
10,300 16,100 18,500
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LEGEND:
—_— 100 YEAR FLOOD LIMITS
- FLOODWAY LIMITS
24.5
—ete DISTANCE IN MILES UPSTREAM FROM MOUTH

+

@ 1248. 4N
1248. 4F

CROSS SECTIDN

NATURAL ELEVATION
FLOODWAY ELEVATION
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CONTOUR INTERVAL = 2 FEET
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Summary of Dlscharges

ERM EL. = |298.82

Thie setatlon Ie locoted ot the bridye on Thunderbirc toad over
Cave Creek. The mark s a Maricopa County Englneering
Department bross cop at the ecst end on the south slide of
brlidge.

. ERM EL. = 1316.88

This statlon Is loccted at the Intersection of I9th Avenue and
Acoma Drive west, The mark |8 a City of Phoenix bross cap In
handhole.
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D.A. 10-YR 50-YR 100-YR

Flooding Source and Locatlon (S.M.)  (cfe) (cfs) (cfs)
Cave Creek Wash

Above the Central Arizona Project Canal 2.5 1,700 2,500 2,800 LEGEND:

Below the Central Arizona Project Canal 4.0 2,700 4,000 4,600

Below Deer Valley Drive 5.0 3,000 4,500 5,200

Above the East Fork Cave Craek 8.6 3,300 4,900 5,700

s 100 YEAR FLOOD LIMITS

East Fork of Cave Creek

Near Paradise Lane & Central Avenue 13.4 5,300 7,900 9,100

................. FLO
Near Coral Gables & 7th Avenue 14,1 5,500 8,200 9,400 LOODWAY LIMITS
Mouth (Confluence with Cave Creek) 14.6 5,50 8,300 9.500 -
>/ 24.5
Cave Creek Wash ’V‘ ——— DISTANCE IN MILES UPSTREAM FROM MOUTH
>

Below the East Fork Cave Creek 23.5 8,400 (2,700 14,600 f‘n:

Below 19th Avenue 25.5 8,900 13,400 15,400 W CROSS T

Above Moon Val ey Wash 26.5 8,900 13,400 15,400 SECTION

Below Moon Val ley Wash 33 10,100 15,300 17,500

At the Confluence with the Arlzona Canal  34.7 (0,300 (6,100 18,500 a

Diversion Channel 3 <69_—' 248. 4N NATURAL ELEVAT|ON

2 [248. 4F FLOODWAY ELEVATION
CONTOUR INTERVAL = 2 FEET
NO . REVISIONS DATE BY CHK . Jos NO . BCALE:
MIDDLE CAVE CREEK FLOODPLAIN DEL INEATION STUDY oxs ianeD FLOOD BOUNDARY o100zt

e el
SCALE IN FEET

SHEET NO. oF
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Summory of Dlucharges

Flooding Source and Location
Cave Creek Wash

Above tha Central Arlzona Project Canal
Balow the Cantra! Arlzona Project Conal
Below Doer Valley Drive

Above the East Fork Cove Creek

Eust Fork of Cove Creek

Neor Paradise Lone & Central Avenue
Neor Coral Gobles & 7th Avenue
Mouth (Confluence with Cave Creek)

Cuve Creek Wash

Below the East Fork Cave Creek

Below 19th Avenue

Above Moon Yalley Wash

Below Moon Yalley Wosh

At the Confluenca with the Arizona Canal
Diverslon Channel

Eﬁfg\\\ 1322.9

ac

onan
ooouw

13.4
4.1
14,6

23.5
25.5
26.5
33.1
34.7

>

10-YR
(cfs)

1,700
2.7T00
3,000
3,300

5,300
5,500
5,500

8,400
8,800
8,900
10,100
10,300

50-YR
(cfs)

2,500
4.000
4,500
4,900

7.900
8.200
8,300

12,700
13,400
13,400
15,300
16,100

100-YR
(cfe)

2.900
4,600
5,200
5,700

9,100
9,400
9,500

14,600
15,400
15,400
17,500
18,500

ERM EL. = 1329.81

Thie statlon 16 located ot the bridge on [9th Avenue over Cave
Creek. The mork 1s a Clty of Phoenix brase cop on top of
handral | abutment on eost slde at north end of bridge.

ERM EL. = 1336,40

Thie station Is located ot what would be the Intersection of
|5th Avenue ond Graeenway Road. It 1e opproximotely the North
quarter corner of section 7, T3N, R3E. The mork le a brass cop
In concrete 0.3 feet below ground. Brass cop |8 etamped
L.S.17146.

ERM EL. = 1339.53

This station Is located at the centerline P.C. of Tlerra Buena
Lane just east of bridge over Cave Creek. The mark Is a City of
Phoenlix brase cap Flush

ERM EL. = 1322.39

This statlon s located ot the Intersection of 23rd Avenue ond

Greenway Road. The mark Is a City of Phoenix brass cap In
handhole.

. ERMEL., = 1332.66

This station Is located at the Intersection of 16th Orive ond

Greenway  Parkwoy. The mark 1s a City of Phoanix brass cap

£ lush.
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ELEV.= 1329.8]
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RM 19.606 CAVE CREEK WASH =
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1323.3F
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ERM 5

ELEV.= T335.53

TIERRA BUENA
TN

198
1333.3N
1333.3F
4 7egel
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MATCH SHEET 5

00 YEA? FLOOD LIMITS

6@ 1248. 4N
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FLOODWAY LIMITS

CROSS SECTION
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DISTANCE IN MILES UPSTREAM I ROM MOUT|
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7. ERM EL. = 1353.28

Thie statlon |e located ot the Intersection of 7th Avenue and
Greenway Parkway. The mark le o Clty of Phoen!x brass cop In

L LIMIT OF DETAILED STUDY

\——NOTE: RM |.420 THIS STUDY =

G RM 1.445 FOR F.E.M.A. STUDY
“N—FHV~/o REVISED 9-29-89

Surmary of D!scharges

C.A. 10-YR 50-YR 100-YR
S.M

FloodIng Source and Locatlon ( ) lcfe) (cfs) lcfs)

Cave Creek Wash

Above the Central Arlzona Project Canal 2.5 1,700 2.500 2,900
Below the Central Arlzona Procject Canal 4.0 2,700 4,000 4,500
Below Deer Valley Drive 5.0 3,000 4,500 5.200
Above the East Fork Cave Creek 8.6 3.300 4,900  5.700
East Fork of Cave Cresk
Near Paradise Lone & Centrul Avenue 13.4 5,300 7.900 9,100
Near Coral Gables & 7th Averue 4.1 5,500 8,200 9,400
Mouth (Confluence wlth Cave Creek) 14.6 5,500 8,300 8,500 —
Cova Cresk Wash
Below the Eost Fork Cave Creek 23.5 8,400 12,700 14,600
Below |9th Avenue 25.5 8,300 13,4C0 15,400
Above Moon Valley Wash 26.5 8,900 13,400 15,40C
Below Moon Valley Woah 33,1 10,100 15,300 17,500
At the Confluence wlth the Arlzona Congl 34,7 10,300 16,00 8,500
Diversion Channe! |
‘iTO() YEAR FLOOD LiMITS
————————————————— FLOODWAY LIMITS
24.5
—_— DISTANCE IN "ILES UPSTREAM FROM MOUTH

(&)— CROSS SECTION
|248. 4N NATURAL ELEVATION
4\ > 1248. 4F FLOCDWAY ELEVATICN

NO. REVIBIONS DATE| BY |CHK. JoB  NO, 7833 JOMiJC"“'::W' e
—| Burgess & Niple, Inc. MIDDLE CAVE CREEK FLOODPLAIN DEL INEATION STUDY BERTENED RJEN FLOOD BOUNDARY —_—

FCD 88-56

Engineers and Architects

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Akren, Ol » Cinclnnatl, OH + Columbua OB » Crestview Hiils XY
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A.2: REFERENCED DOCUMENTS

CLOMR for Greenway Parkway Bridge

@] Gannett Flerming over Cave Creek
Technical Data Notebook




A.2.1:  Flood Insurance Study (FIS) for Maricopa County revised
September 30, 2005 - Floodway Data - Table 5

@ Gannett Fleming

CLOMR for Greenway Parkway Bridge
over Cave Creek
Technical Data Notebook




V' BASE FLOOD
o FLUCDING SOUREE s WATER SURFACE ELEVATION
— SECTION MEAN 1 REGULATORY WITHOUT WITH INCREABE |
CROSS SECTION DISTANCE! I‘:'Eﬂg " sms ‘\'/:é‘ggg FLOODWAY FLOODWAY
FEET) SECOND;) (FEET NGVD)
Cave Creek
A 17.588 338 3,195 4.8 1,283.7 1,283.7 1,284.7 1.0
B 17.682 250 1,988 7.7 1.283.9 1,283.9 1,284.9 1.0
C 17.783 143 1.271 12.1 1,285.6 1,285.6 1,286.4 0.8
D ) 17.932 110 1,047 14.7 1,291.0 1,291.0 1,291.4 04
E 18.081 185 2,411 6.4 1,299.5 1,299.5 1,298.6 0.1
F 18.174 268 3,010 51 1,300.2 1,300.2 1,300.2 0.0
G 18.269 228 2,349 6.6 1,300.2 1.300.2 1,300.3 0.1
H 18.362 212 2,086 74 1,300.5 1,300.5 1,300.6 a.t
| 18.456 223 1,315 11.7 1,307.3 1,307.3 1,307.3 0.0
J 18.545 288 3,071 5.0 1,308.3 1,308.3 1,308.4 0.1
K 18.640 255 2,581 6.0 1,308.4 1,309.4 1,309.5 0.1
L 18.734 228 2,232 6.9 1,309.7 1,309.7 1,309.7 0.0
M 18.832 215 2,198 7.0 1,310.2 1,310.2 1,310.2 0.0
N 18.925 200 2,086 74 1.310.6 1,310.6 1,310.7 0.1
0 18.018 172 1,483 104 1,3109 1,3109 1,310.9 0.0
P 19.117 120 1,023 16.1 13125 1,312.5 1,312.7 0.2
Q 19.210 167 1,462 10.5 1,317.2 1,317.2 1,317.2 0.0
R 19.313 160 1,330 11.0 1,323.3 1,323.3 1,323.3 0.0
S 19.418 163 1,343 10.9 1,325.6 1,325.6 1,325.6 0.0
T 19.560 130 1,308 11.2 1,328.2 1.328.2 1,328.2 0.0
U 19.742 85 969 59 1,332.0 1,332.0 1,332.0 0.0
Vv 19.847 86 868 6.6 1,332.1 1,332.1 1,332.1 0.0
W 19.960 73 441 129 1,3324 1,332.4 1,332.4 0.0
X 20.049 50 366 15.6 1,338.4 1,338.4 1,3384 0.0
Y 20.144 57 536 10.6 1,343.5 1,343.5 1,343.5 0.0
Z 20.242 71 561 10.2 1,345.5 1,345.5 1,345.5 0.0

'Miles Above Confluence With Sait River

o

J

s Mmro>»

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ

AND INCORPORATED AREAS

FLOODWAY DATA

CAVE CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
§§E i IBN Em REGULATORY WITHOUT Wl-‘?H INCREASE
CROSS SECTION DISTANCE" \(AgED;H_) 3 sm . ‘\;EELEC:CPI';: FLOODWAY FLOODWAY
FEET) SECOND) (FEET NGVD)
East Fork
of Cave Creek
A 0.029 131 683 13.9 1,329.4 1,329.4 1,329.4 0.0
B 0.112 187 1,603 5.9 1,332.9 1,332.9 1,332.9 0.0
C 0.198 200 1,459 6.5 1,333.3 1,333.3 1,333.3 0.0
D 0.288 151 745 12.8 1,333.3 1,333.3 1,333.3 0.0
E 0.398 182 1,139 8.3 1,337.3 1,337.3 1,337.3 0.0
F 0.482 191 829 11.5 1,342.4 1,342.4 1,342.4 0.0
G 0.575 210 1,294 7.3 1,343.8 1,343.8 1,344.8 1.0
H 0.697 160 1,221 7.7 1,345.1 1,345.1 1,346.0 0.9
| 0.826 160 776 12.1 1,348.3 1,348.3 1,348.3 0.0
J 0.945 160 1,224 1.0 1,352.1 1,352.1 1,352.5 0.4
K 1.035 160 1,119 8.4 1,352.9 1,352.9 1,353.6 0.7
L 1.121 160 1,387 6.8 1,354.2 1,354.2 1.355.2 1.0
M 1.204 160 867 10.8 1,355.4 1,355.4 1,355.7 0.3
N 1.343 155 1,341 6.8 1,359.3 1,359.3 1,359.8 05
0 1.420 400 1,102 7.6 1,361.0 1,361.0 1,361.6 0.6
"Miles above confluence with Cave Creek
T
FEDERAL EMERGENCY MANAGEMENT AGENCY

; FLOODWAY DATA

L MARICOPA COUNTY, AZ

£

AND INCORPORATED AREAS EAST FORK OF CAVE CREEK
5




A.2.2: Flood Insurance Study (FIS) for Maricopa County revised
. September 30, 2005 — Summary of Discharges - Table 3

CLOMR for Greenway Parkway Bridge

[E] Gannett Fleming over Cave Creek
Technical Data Notebook




Table 3. Summary of Discbarges (Continued)
. Drainage Peak Discharges (cfs)
Area

Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year

Unnamed Tributary to Galloway
Wash

At confluence with Galloway Wash 7.1 = st 5,722 -

Ocotillo Wash

Above confluence with Cave Creek 3.8 3,200 4,820 5,420 7,200

Near intersection of Rockaway Hills

Drive and Fleming Springs Road 2.8 2,800 4,140 4,630 6,200

Cave Creek

At confluence with Salt River 25.0 -l -1 2,257 -

At 35th Avenue 22.6 st et 2,226 -

At Interstate 10 Freeway downstream

of Durango Exit 21.0 ! ! 2,217 =
‘ At Interstate 10 Freeway upstream of

Durango Exit 21.0 i = 2,523 -t

At Jackson Street 16.1 - - 1,890 -1

At Van Buren Street 15.3 --! -1 1,865 !

At McDowell Road 12.9 - ! 1,601 il

At Encanto Street 9.3 -t ! 1,375 -

At Thomas Road 7.9 -! -! 1,210 -

At Indian School Road 7.2 --! - 1237 =

At confluence with Arizona Canal

Diversion Channel (contributing

drainage area below Cave Buttes

Dam only, and discharges are

regulated) 34.7 10,300 16, 100 18,500 -

Below confluence with Moon Valiey

Wash (contributing drainage area

below Cave Buttes Dam only, and

discharges are regulated) 33.1 10,100 15,300 17,500 -1

‘ --! Not Computed

50




Table 3. Summary of Discharges (Continued)

Drainage Peak Discharges (cfs)
Area
Flooding Source and Location (Square 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

Below Deer Valley Road
(contributing drainage area below
Cave Buttes Dam only and discharges

8,700 11,000 25,000

are regulated) 5.0 1,400 3,800 5,400 11,000 :

Above Deer Valley Road

(contributing drainage area below

Cave Buttes Dam only and discharges

are regulated) 4.5 1,300 3,500 5,000 10,000

Above Cave Buttes Dam Ponding

Area 142.5 - - 38,200 ol

Above confluence with Minor

Tributary 137.9 o -1 36,800 !
' At Carefree Highway 124.4 o ! 33,800 =

Below New River Road 118.1 - - 31,400 -

Near Andora Hills Wash Drive 115.0 ot ) 31,200 ek

Below confluence with Andora Hills

Wash 112,2 s ot 30,900 !

Below confluence with Galloway

Wash 91.4 e e 24,700 =,

Below confluence with Willow 5

Springs Wash 86.0 - e 24,700 sl

Above confluence with Willow

Springs Wash 80.1 - =1 23,400 o]

Below Cahava Ranch Road 715 - - 23,200 ot

At northeast corner of Section 4

above Cottonwood 61.64 - -t 20,680 -

. --! Not Computed
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A.2.3: FEMA Flood Insurance Rate Map 04013C1215K

CLOMR for Greenway Parkway Bridge

@ Gannett Fleming over Cave Creek
Technical Data Notebook
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LEGEND ‘

SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY MAP SCALE 17 = 1000
THE 1% ANNUAL CHANCE FLOQD 0 1000 2000

The 1% annwal charce flood {100-year flood), also kncwn as the base flood. is lhe
flood that has a 1% chance of neing equaled or exceaced in any given year The
Special Floog Hazard Area is the area subjec! to flooding by the 1% annual chance e —————————— METERB
{ flood  Areas of Special Flood Fazard include Zones A AE Ak AQ, AR, A9%, V and o 300
& VE The Base Flood Elevation is the water-surface elevalion ol the 1% annual chance

flood

ZONE A No Bas2 Fiood € evations dele mined.
ZONE AE Base Ficod Elevations determined,

ZONE AH Flood depihs of 1 to 3 feet {usually areas of ponding): Base Fivod Elevations
determined

7=

OdRAN =

=0

PANEL 1655K

FIRM

FLOOD INSURANCE RATE MAP
MARICOPA COUNTY,
ARIZONA

AND INCORPORATED AREAS

ﬁuluﬁunmmgﬁ
|
|
|

ZONE AQ Flood depths of 1 tc 3 feet (usually sheet llow on sloping terrain): average
| depths determined Fer areas of alluvia: fan floading, velocities also
i delerminad

ZONE AR Special Flood Hazard Area formerly protected from the 1% annual chance
lood by a llooc control system fhal was subsequenily decerliied Zone AR
indicales that the fermer flood control system 18 being restorsd to provide
protection from the 1% annual chance or greales flood

ZONE A93  Area lo be protecled from 1% annual chance flood by a Federal flood
protection system under conslructior no Base Flood Elevations

_HLOOD TNSURANGE PR

delermined
ZONE V Coaslal flood zone with velocity hazard (wave action); no Base Flood
Elovations dotormired PANEL 1655 OF 4350
ZONE VE Coasts| f ood zone wilh velocity nazard (wave aclien); Base Floed SEF MAP  NOEX FOR  FIRM  PANFL  LAVOUT}
Elevations detarmirsd.
CONMNE
FLOODWAY AREAS IN ZONE AFE COMMUNITY NUMBER PANEL SUPAX
i —_— ;- MW, 6Ty O oot was
1:3 The floodway 1S the channel of a stream plus any adjacent floodplain areas thal must be

3 kept free of encroachment so that the 1% aanual chance flood can be carried without
: subsiantial increases in flood heights

OTHER FLODD AREAS

ZONE X Areas of 0.2% annval chance flood; areas of 1% annual chance flood with
average depins of less than 1 foot or with drainage areas less than 1 squa‘e
mile, arnd areas protecled by ‘evzes ‘rom 1% annual chance flood,

Metca 10 Usse Vit M St SAEA D, it £NIE B st
Wen Dlacing Man ETHIE 1R Camammrin Maneas Vrews:
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E OTHER AREAS K MAP NUMBER
, |

"51 ZONE X Areas determined lo be outside the 0.2% annual chance floooplain > 04013C1655K
‘ 20NE D Areas in which flood hazards ars undetermined but possible 2 MAP REVISED
j E COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS SEPTEMBER 30' 2005
Federal Emergency Manggement Agency
,1 E OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas ard OPAs are normatly located within of adjacent to Spacial Flood Hazard Areas This is an official copy of a portion of the abowe referenced flood map It

was oxtracted using F-MIT On-Line  This map does not 1oftect changos

or amendments which may have bocn made subsequent to the dste on the
fitie block  For the latest product information about National Flood Insuranco
Progran food maps check the FEMA Flood Mas Store a1 www mee foma Qo

1% annual chance flcodpiain soundary

dVIN 31V JONVANSNI dOO01T4d YINIA
X3THO IAVO HIAO FDAIE AVMNNYE AVMNITUO

1H0d3d 3OVNIVHU AHVYNININFHd

Ju

-
-

.2010 FIGURE 2C




A.2.4: FEMA Flood Insurance Rate Map 04013C1655K

[E] Gannett Fleming
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A.2.5: Documents received from FEMA on October 8, 2013
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A.2.5.a: Cave Creek Floodway Data Table

@ Gannett Fleming

CLOMR for Greenway Parkway Bridge
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SUBFADE ELEVETION
SECTION MEAN REGULATORY WITHOUT WITH INCREASE
CROSS SECTION DISTANCE' ‘("F/'ED;'TH) (Sgii/; . (\éil-EC;CP'E‘f; FLOODWAY FLOODWAY
FEET) SECOND) (FEET NAVD)

Cave Creek
A 92,865 295 2,548 6.0 1,286.4 1,286.4 1,286.6 0.2
B 93,255 249 2,195 7.0 1,286.7 1,286.7 1,287.0 0.3
¢ 93,894 143 1,234 12.5 1,287.5 1,287.5 1,288.0 0.5
D 94,681 110 1,047 14.7 1,292.8 1,292.8 1,293.2 0.4
£ 95,468 185 2,411 6.4 1,301.3 1,301.3 1,301.4 0.1
F 95,959 268 3,010 5.1 1,302.0 1,302.0 1,302.0 0.0
G 96,460 228 2,349 6.6 1,302.0 1,302.0 1,302.1 0.1
- 96,951 212 2,086 7.4 1,302.3 1,302.3 1,302.4 0.1
| 97,448 223 1,315 11.7 1,309.1 1,309.1 1,309.1 0.0
J 97,918 288 3,071 5.0 1,310.1 1,310.1 1,310.2 0.1
K 98,419 255 2,581 6.0 1,311.2 1,311.2 1.514.3 0.1
L 98,916 228 2,232 6.9 1,311.5 1,311.5 1,3115 0.0
M 99,433 215 2,198 7.0 1,312.0 1,312.0 1,312.0 0.0
N 99,924 200 2,086 7.4 1,312.4 1,312.4 1,3125 0.1
0 100,415 172 1,483 10.4 1,312.7 1.812.7 1,312.7 0.0
= 100,938 120 1,023 15.1 1,314.3 1,314.3 1,3145 0.2
Q 101,429 157 1,462 10.5 1,319.0 1,319.0 1,319.0 0.0
R? 101,973 160 4,330 10 14,3254 43254 13251 00
s? 102,527 163 1,343 10.9 14,3274 13274 13274 0.0
T 103,257 130 1,316 11.1 1,330.1 1,330.1 1,330.1 0.0
U 104,238 85 969 5.9 1,333.8 1,333.8 1,333.8 0.0
v 104,792 86 868 6.6 1,333.9 1,333.9 1,333.9 0.0
w 105,389 73 441 12.9 1,334.2 1,334.2 1,334.2 0.0
X 105,859 50 366 15.6 1,340.2 1,340.2 1,340.2 0.0
Y 106,360 57 536 10.6 1,345.3 1,345.3 1,345.3 0.0
Z 106,878 71 561 10.2 1,347.3 1,347.3 1,347.3 0.0

'Stream Distance in Feet Above Confluence With Salt River

’Data Removed by LOMR 10-09-0687P
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o

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

CAVE CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN REGULATORY WITHOUT WITH INCREASE
CROSS SECTION DISTANCE' r;/'EngH) (sgii/:ae (\;E'E?CP'EYR FLOODWAY FLOODWAY
FEET) SECOND) (FEET NAVD)
Cave Creek
(Cont'd)

AA 107,369 73 640 8.9 1,349.2 1,349.2 1,349.3 0.1
AB 107,833 114 796 7.2 1,351.4 1,351.4 1,349.7 0.1
AC 108,393 139 841 6.8 1,354.1 1,354.1 1,354.1 0.0
AD 108,916 130 1,059 54 1,355.1 1,355.1 1,355.1 0.0
AE 109,428 64 398 14.3 1,357.8 1,357.8 1,357.8 0.0
AF 110,141 162 1,041 55 1,368.8 1,368.8 1,369.3 0.5
AG 110,579 220 1,271 45 1,369.7 1,369.7 1,370.0 0.3
AH 111,498 151 1,041 55 1,371.0 1,371.0 1,371.2 0.2
Al 112,395 229 1,190 4.8 1,377.3 1,377.3 1,377.4 0.1
AJ 113,193 231 1,199 4.8 1,378.3 1,378.3 1,378.3 0.0
AK 113,895 211 919 6.2 1,380.2 1,380.2 1,380.2 0.0
AL 114,254 198 593 9.6 1,385.1 1,385.1 1,385.1 0.0
AM 114,634 198 550 10.0 1,388.8 1,388.8 1,388.8 0.0
AN 114,951 235 1,311 42 1,390.5 1,390.5 1,390.5 0.0
AO 115,548 222 1,321 42 1,393.6 1,393.6 1,393.6 0.0
AP 115,796 198 1,226 4.5 1,393.9 1,393.9 1,393.9 0.0
AQ 116,102 85 540 10.2 1,394.3 1,394.3 1,394.3 0.0
AR 116,704 406 ¥abd s 1,403.6 1,403.6 1,403.9 0.3
AS 117,031 303 663 8.3 1,407.0 1,407.0 1,407.0 0.0
AT 117,601 241 880 6.2 1,410.2 1,410.2 1,410.2 0.0
AU 118,325 180 560 9.8 1,416.1 1,416.1 1,416.1 0.0
AV 118,710 160 1,293 4.3 1,418.4 1,418.4 1,418.7 0.3
AW 119,212 96 772 7.1 1,418.4 1,418.4 1,419.1 0.7
AX 119,724 198 1,406 39 1,419.9 1,419.9 1,420.6 0.7
AY 120,352 183 1,174 47 1,420.5 1,420.5 1,420.5 1.0
AZ 120,806 169 774 74 1,422.0 1,422.0 1,422.4 0.4

'Stream Distance in Feet Above Confluence With Salt River
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FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

CAVE CREEK




A.2.5.b: Cave Creek Study Input File - cavefema.dat
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cavefema.dat
T1 MIDDLE CAVE CREEK FLOODPLAIN DELINEATION STUDY, ACDC TO DAM
FLOOD CONTROL DISTRICT OF MARICOPA CO. 1989 BY BURGESS & NIPLE
CAVE CREEK WASH NATURAL 100-YR J. MISCHLER

CAVE BUTTE DAM CONTROLS DISCHARGES UP TO THE 100 YEAR FLOOD.

% ABOVE THE 100 YEAR FLOOD, THE EMERGENCY SPILLWAY WILL PASS FLOWS.
* AS THE EFFORT TO COMPUTE 500 YEAR HYDROLOGY (WHICH WOULD REQUIRE
* ANALYSIS OF THE ENTIRE WATERSHED ABOVE THE DAM) IS NOT JUSTIFIED
5 BY THE VALUE OF 500 YEAR FLOODPLAIN INFORMATION, THE FLOOD CONTROL

DISTRICT HAS BEEN GRANTED PERMISSION BY FEMA TO DELETE THE 500 YEAR
FLOOD FROM THE RESTUDY OF CAVE CREEK WASH. ONLY THE WATERSHED BELOW
THE DAM HAS BEEN CONSIDERED FOR HYDROLOGIC COMPUTATIONS OF THE 10, 50,
AND 100 YEAR FLOODS.

Ll O R

FLOODWAY RUN FROM SEDIMENT BASIN TO CAVE BUTTE DAM.

FOR SECTIONS 15.310 TO 16.971, REFER TO A SEPARATE SUPERCRITICAL
RUN FOR THE CORPS OF ENGINEERS' CONCRETE LINED CHANNEL. (NATURAL PROF)

SEDIMENT BASIN, OR

stk 3k 3k Sk 3k 3k 3k 3%

FLOW IS WITHIN THE CORPS OF ENGINEER'S CHANNEL,

sk sk ok ok 3%

ge

Jjl 2, 1283.69

32 1. -1. 15:.
33 38. 42. 1. 53. 54. 4. 8. 43. 10. oL
J3  46. 40. 41. 110. 200.

QT 2. 15400. 15400.

NC 0.04 0.04 0.04 0.1 0.3

& BEGIN ENCROACHMENTS UPSTREAM OF THE SEDIMENT BASIN

ET 10.41

X117.588 25.. 9982. 10193. 440. 560. 496.

GR1291.4 9666. 1290.3 9746. 1275.6 9817. 1275.2 9835. 1273.5  9854.
GR1277.8 9873. 1279.7 9889. 1277.3 9896. 1278.2 9909. 1281.6 9922.
GR1281.9  9939. 1282.2 9964. 1278.1 9982. 1269.6 9992. 1270.6 10000.
GR1270.9 10009. 1272.6 10014. 1273.6 10039. 1273.6 10079. 1271.2 10144.
GR1271.2 10170. 1276.4 10193. 1290.5 10264. 1291.3 10328. 1291. 10495.
ET 4.1 9900. 10150.

X117.662 23. 9941. 10130. 380. 400. 391.

GR1293.1 9731. 1293.1 9781. 1291.6 9791. 1282.7 9835. 1278.1 9844.
GR1279.2 9871. 1277.3 9911. 1276.4 9941. 1272.5 9986. 1271.6 10000.
GR1274.6 10016. 1277.5 10033. 1278.8 10063. 1278.9 10086. 1276.8 10099.
GR1275.7 10111. 1281.6 10130. 1285.2 10161. 1293.1 10208. 1294. 10221.
GR1293.7 10281. 1294. 10400. 1294.5 10432.

ET 10.41

X117.783 18. 9921. 10064. 540. 500. 639.

GR1295.2  9812. 1294. 9837. 1291.3 9861. 1286.9 9895. 1280.5 9921.
GR1276.8  9938. 1278.3 9954. 1277.6 9973. 1275.4 10000. 1276.3 10019.
GR1277.4 10033. 1277.7 10045. 1281.1 10064. 1281.3 10074. 1284.6 10097.
GR1289.8 10122. 1291.5 10143. 1291.9 10153.

X117.932 23. 9956. 10066. 790. 780. 787.

GR1294.8 9675. 1294.7 9732. 1295.5 9750. 1293.6 9766. 1297.5 9792.
GR1297.5 9837. 1298.3 9869. 1291.9 9896. 1289.7 9956. 1283.6 9966.
GR1283.5 9971. 1277.9 9986. 1278.2 10000. 1278.2 10006. 1279.5 10008.

BROAD CRESTED WEIR INLET FROM RM15.015 TO 17.492, THEREFORE NO FLOODWAY
IS RUN FOR THIS REACH.

FILE LAST MODIFIED 1/26/90
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cavefema.dat

GR1279.9 10022. 1280.2 10032. 1285.5 10054. 1290.2 10066. 1290.6 10083.
GR1298.5 10131. 1299.7 10159. 1299.7 10193.
i THUNDERBIRD ROAD BRIDGE - ALTHOUGH THE ROAD IS LOWEST IN THE RIGHT

¥ OVERBANK, HIGH BANKS UPSTREAM PREVENT THIS AREA FROM BECOMING EFFECTIVE,
* THEREFORE, ONLY THE BRIDGE OPENING IS CONSIDERED ON THE GR CARDS AND

SEosk sk ok

ONLY THE BRIDGE LENGTH IS CONSIDERED FOR THE BT CARDS.
SECTIONS ARE ARTIFICIALLY EXTENDED.
LINE OF ROAD ELEVATIONS AT THE BRIDGE. TO ACCOUNT FOR THE RAILING.

BT'S ARE RAISED 0.5'

ENDS OF THE

FROM CENTER-

% 4.1 9951. 10049.

NC 0.035 0.035 0.025 0.3 0.5

X118.042 8. 9951. 10049. 620. 550. 581. 2.4

GR 1305. 9951. 1283.4 9952. 1282.9 9979. 1279.9 9980. 1279.9 10020.
GR1281.9 10021. 1284.2 10048. 1305. 10049.

SB 1.05 1.56 3. 75 4. 1059. 0.81 1280.2 1279.9
NC 0.03 0.03 0.025

® 4.11  9951. 10049.

X118.061 101. 101. 101. 0.8

* ELTRD IS 1298.4+3.2HV = 1301.6

X2 1. 1293.2 1301.6

BT 4. 9951. 1305. 0. 9952. 1298.4 0. 10048. 1298.4 0.
BT10049. 1305. 0.

NC 0.035 0.035 0.035

ET 4.1 9900. 10085.

X118.081 11 9942. 10045. 80. 130. 106.

GR1300.5 9819. 1300.2 9866. 1298.2 9899. 1286.6 9942. 1282.7 9960.
GR1281.4 10000. 1281.1 10008. 1282.7 10030. 1284.9 10045. 1297.3 10088.
GR1300.2 10112.

NC 0.1 0.3

ET 4.1 9857. 10125.

X118.174 29. 9919. 10073. 500. 490. 491.

GR1303.6  9673. 1304.6 9713. 1307.3 9757. 1302.5 9801. 1302. 9850.
GR 1288. 9904. 1287.3 9915. 1288.7 9919. 1284. 9927. 1283.5  9956.
GR1282.6  9975. 1283.5 9985. 1281.8 9992. 1281.7 10000. 1282. 10006.
GR1282.3 10011. 1282.7 10020. 1294.6 10073. 1297. 10093. 1296.2 10113.
GR1293.7 10142. 1293.7 10182. 1296.8 10236. 1299.3 10270. 1298.9 10295.
GR 1298. 10340. 1299.8 10364. 1298. 10396. 1301.1 10478.

ET 4.1 9882.2 10110.

X118.269 12. 9942. 10060. 500. 500. 502.

GR1303.8 9868. 1288.1 9928. 1288.4 9942. 1285.3 9952. 1283.8 9979.
GR1283.8 10000. 1283.8 10010. 1285.6 10023. 1292.4 10060. 1294. 10071.
GR1303.2 10130. 1303.7 10144.

ET 4.1 9895.6 10107.8

X118.362 20. 9942. 10060. 490. 510. 491.

GR1315.5 9728. 1315.4 9758. 1315.8 9780. 1310.6 9807. 1307.1 9862.
GR1298.6  9905. 1290. 9942. 1287.8  9952. 1288. 9967. 1286.1 9971.
GR1285.3 10000. 1286.8 10022. 1286.8 10036. 1290.6 10060. 1303.8 10124.
GR1307.7 10151. 1307.5 10169. 1306.8 10183. 1308.1 10240. 1308.8 10283.
* DOWNSTREAM GOLF CART CROSSING ON A SINGLE 78" CMP WITH PROTRUDING

ko ENDS AND EMBANKMENT SLOPES (NO WINGWALLS).

ET 4.1 9885. 10110.

X118.445 13. 9992. 10005. 470. 460. 440.

X3  10. 1297. 1297.
GR1315.1 9796. 1306.2  9880. 1300. 9920. 1299.5 9978. 1290. 9992.
GR1287.3 10000. 1290. 10005. 1300. 10040. 1302. 10060. 1303. 10097.
GR 1305. 10200. 1305.6 10310. 1309.4 10330.

sB 0.9 2.34 3.0 0. 6.11 1.0 33.2 0. 1287.7 1287.4
ET 4.11 9885. 10110.
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cavefema.dat

X118.456 60. 60. 60. 0.4

. ¥ ELTRD IS 1198.8+0.7HV = 1199.5
X2 1. 1294.2 1299.5
X3 10. 1298.8 1298.8
BT 10. 9796. 1315.5 0. 9880. 1306.6 0. 9928. 1301.9 0.
BT 9991. 1299.1 0. 10000. 1298.8 0. 10046. 1301.9 0. 10097.
BT1303.4 0. 10200. 1305.4 0. 10310. 1306. 0. 10330. 1309.8
BT 0.
ET 4.1 9881.4 10169.8
X118.545 21 9951. 10058. 440. 480. 466.
GR1324.2 9716. 1323.1 9748. 1324.4 9765. 1321.9 9790. 1318.3 9810.
GR 1317. 9839. 1306.7 9889. 1294.1 9951. 1291.5 9972. 1289.3 9993.
GR1289.7 10000. 1289.7 10018. 1290.5 10040. 1293.8 10058. 1298.8 10073.
GR1299.8 10094. 1303.4 10108. 1303.9 10121. 1303. 10135. 1310.1 10182.
GR1310.2 10194.
% UPSTREAM GOLF CART CROSSING ON 2 - 72" RCP WITH FLUSH INLETS AND
% 45 DEGREE WINGWALLS.
ET 4.1 9880.7 10170.8
X118.575 21. 9972. 10000. 160. 160. 160.
X3  10. 1297, 1297,
GR1324.2 9716. 1323.1 9748. 1324.4 9765. 1321.9 9790. 1318.3  9810.
GR 1317. 9839, 1306.7 9889. 1294.1 9951. 1291.5 9972. 1289.3 9993.
GR1289.7 10000. 1289.7 10018. 1290.5 10040. 1293.8 10058. 1298.8 10073.
GR1299.8 10094. 1303.4 10108. 1303.9 10121. 1303. 10135. 1310.1 10182.
GR1310.2 10194.
SB  1.25 1.56 3.0 0. 10.4 1.0 56.5 0. 1289.4 1289.3
ET 4.11 09876.1 10177.2

. X118.583 40. 40. 40. 0.1

ELTRD IS 1298.4+0.6HV = 1299.0

X2 1. 1295.4  1299.
X3  10. 1298.4 1298.4
BT 9. 9880. 1310. 0. 9965. 1300. 0. 10000. 1298.4 0.
BT10037. 1300. 0. 10065. 1302. 0. 10085. 1304. 0. 10122.
BT 1306. 0. 10160. 1308. 0. 10170. 1310. 0.
ET 4.1 9879.6 10134.7
X118.640 17. 9955. 10033. 300. 310. 301.

GR1322.5 9707. 1323.7 9729. 1320.1 9768. 1313.8 9827. 1312.3  9858.
GR1308.4  9887. 1302.6 9920. 1294.6 9955. 1292.8 9966. 1290.2  9993.
GR1291.5 10000. 1291.8 10009. 1293.4 10033. 1307.8 10111. 1309. 10132.
GR1312.1 10153. 1313.2 10167.

ET 4.1 9883.2 10111.7

X118.734 19. 9938. 10062. 490. 500. 496.

GR1320.7 9713. 1316.3 9762. 1316.6 9809. 1319.2 9819. 1317.9 9841.

GR1308.7 9888. 1298.6 9938. 1293.4 9971. 1294.2 9981. 1292.4  9992.

GR1294.5 10000. 1294.4 10025. 1300.8 10062. 1309. 10094. 1307.6 10104.

GR1312.9 10124. 1314. 10143. 1317.1 10178. 1319.9 10201.

ET 4.1 9891.8 10107.

X118.832 21. 9929. 10046. 480. 540. 517.

GR1326.2  9779. 1328. 9788. 1320.6  9826. 1316. 9853. 1312.5  9880.

GR1302.8 9929. 1296.1 9960. 1293.5 9982. 1293.2 10000. 1293.2 10005.

GR1294.8 10008. 1295.5 10027. 1297.1 10046. 1307.7 10095. 1314.1 10128.

GR1314.1 10141. 1317.1 10187. 1320.3 10221. 1319.9 10247. 1318.6 10271.

GR1319.2 10278.

ET 4.1 9887.7 10087.5

X118.925 14. 9941. 10048. 480. 500. 491.

GR1329.1 9741. 1315.9 9866. 1297.6 9941. 1297.3 9960. 1295.3 9989.
. GR 1295. 10000. 1296.1 10006. 1295.4 10022. 1294.6 10025. 1296.3 10034.
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GR 1300. 10048. 1310.5 10087. 1320.1 10132. 1321.3 10161.
. ET 4.1 9866.3 10038.5
x119.018 20.  9903. 10030. 460. 520. 491.
GR 1331. 9681. 1321.2 9775. 1313.9 9847. 1305.1 9903. 1298.1  9930.
GR 1298. 9948. 1298.1 9957. 1297.6 9974. 1299. 10000. 1308.4 10030.
GR1325.3 10088. 1327. 10101. 1325.5 10109. 1330.2 10118. 1330.9 10124.
GR 1327. 10145. 1326.8 10211. 1328.8 10218. 1332.6 10260. 1331.8 10268.
ET 4.1 9942.1 10061.9
x119.117 10.  9973. 10026. 490. 560. %
GR1333.9 9803. 1331.8 9872. 1323. 9908. 1302.9 9973. 1299.2  9997.
GR1298.7 10000. 1298.6 10010. 1301.5 10026. 1328.9 10116. 1333. 10144.
ET 4.1 9923.1 10081.
X119.210 16.  9945. 10060. 500. 490. 491.
GR1333.2 9669. 1330.6 9853. 1328.7 9874. 1312. 9945. 1310. 9954.
GR1303.8 9978. 1301.4 9991. 1300.2 10000. 1301.3 10010. 1303.4 10026.
GR 1312. 10060. 1321.3 10098. 1327. 10127. 1332.5 10166. 1335.3 10191.
GR1335.6 10192.
* 19TH AVENUE (SPECIAL BRIDGE)
NC 0.3 0.5
QT 2. 14600. 14600.
X119.283 12. 9948. 10057. 390. 390. 386. 1.2
X3 10. 1324.  1324.
GR1333.2 9669. 1330.6 9853. 1328.7 9874. 1312. 9945. 1300.5 9948.
GR1300.5 10057. 1312. 10060. 1321.3 10098. 1327. 10127. 1332.5 10166.
GR1335.3 10191. 1335.6 10192.
S8 0.9  1.56 3, 109. 4.5 1304. 0. 1311.7 1311.7
Xx119.299 86. 86. 86. |
* ELTRD IS 1324.5+2HV = 1326.5
’ X2 1. 1324.2 1326.5
x3  10. 1325, 1325,
BT 6. 9500. 1326. 0. 9650. 1324.5 0. 9855. 1325.3 0.
BT10000. 1325.7 0. 10275. 1324.9 0. 10460. 1326. 0.
ET 10.41
x119.313 20. 9932, 10112. 75. 75. 74.
GR 1329. 9853. 1326.7 9859. 1327.6 9866. 1327.9 9932. 1314.5 9968.
GR1312.2 9980. 1311.7 9988. 1313.1 9996. 1313.1 10000. 1313.4 10017.
GR 1312. 10029. 1313.7 10044. 1311.7 10054. 1313.7 10069. 1325.5 10112.
GR1325.4 10137. 1324.3 10180. 1324.9 10219. 1325.2 10325. 1326.6 10464.
NC 0.1 0.3
x119.418 19.  9948. 10120. 570. 530. 554,
GR1330.8 9898. 1328.8 9902. 1330.6 9910. 1330.2 9938. 1328. 9948.
GR1313.1 9992. 1313.1 10000. 1313. 10004. 1316.1 10022. 1314.6 10058.
GR1315.5 10076. 1320.1 10094. 1326.1 10120. 1327.6 10138. 1327.5 10186.
GR1326.2 10276. 1327. 10322. 1328.3 10376. 1328.6 10401.
* SECTION 19.56 IS JUST DOWNSTREAM OF THE CONFLUENCE WITH THE EAST
* FORK. THIS SECTION IS USED TO BEGIN THE TRIBUTARY RUN FOR THE
* EAST FORK OF CAVE CREEK. THE CONFLUENCE OCCURS AT RM 19.608
x1 19.56 17. 9929. 10065. 730. 720. 729.
GR1346.1 9801. 1329.7 9902. 1329.7 9929. 1316.5 9950. 1316.8 9978.
GR1315.6 10000. 1315.6 10008. 1316.6 10026. 1316.4 10035. 1317.5 10043.
GR1330.6 10065. 1;%8.8 18989' 1330.5 10146. 1330.2 10195. 1330.9 10208.
1332.1 10301.

GR1331.2 10223.

LARGE SKEW ACCOUNTED FOR PRIOR
DUE TO COMPLEX CHANNEL GEOMETRY

GREENWAY BRIDGE (SPECIAL BRIDGE).
TO DATA INPUT BY ADJUSTING BWC ETC.

DOWNSTREAM AT THE CONFLUENCE WITH THE EAST FORK, IT WAS MOST APPROPRIATE
TO USE THE UPSTREAM SECTION, REPEATED AT THE DOWNSTREAM FACE.
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o FROM SECTION 19.742 ARE REPEATED FOR 19.625 WITH PSXECE =M
QT 2.« 5700. 5700.

NC 0.035 0.035 0.015 0.3 0.5

X119.625 11. 9965. 10025. 580. 70. 364. 1,7
x3  10. 1332. 1332,
GR1335.7 9834. 1335.1 9893. 1333.4 9922. 1331.8 9937. 1331.6
GR1319.3 9965. 1319.3 10025. 1331. 10042. 1339.2 10055. 1337.7
GR1338.8 10100.

SB  1.05 1.56 3. 100. 60. 2. 564. 0. 1318.6
X119.691 330. 430. 350. 1.0
2 ELTRD IS 1332.8+2HV = 1334.8

X2 1. 1328.3 1334.8

x3  10. 1333. 13331
ET 4.1 9953. 10038.

X119.742 13. 9948. 10042. 80. 470. 269.

GR1335.7  9834. 1335.1 9893. 1333.4 9922. 1331.8 9937. 1331.6
GR1319.1 9967. 1319.2 10000. 1319.7 10017. 1319.7 10027. 1331.
GR1339.2 10055. 1337.7 10060. 1338.8 10100.

NC 0.035 0.035 0.035 0.1 0.3

ET 4.1 9957. 10043.

X119.847 22 9929. 10062. 570. 520. 554.

GR1339.8 9621. 1338.7 9726. 1341.6 9738. 1338.8  9759. 1339.
GR1337.7  9915. 1336.1 9921. 1336.3 9929. 1320.2 9974. 1318.8
GR1320.8 10000. 1320.5 10017. 1321.3 10023. 1328.8 10040. 1335.8
GR1336.1 10070. 1336.6 10084. 1335.8 10150. 1336. 10160. 1338.3
GR1339.2 10195. 1339.2 10198.

ET 4.1 9958. 10031.

X119.960 24, 9958. 10031. 640. 560. 597.

GR1340.4  9544. 1339.1 9638. 1336.7 9736. 1337.2 9768. 1338.2
GR1338.9 9836. 1338.4 9908. 1340.1 9911. 1337.7 9917. 1339.1
GR1337.2  9935. 1330. 9958. 1327.8 9964. 1326.1 9977. 1324.6
GR1324.7 10000. 1326.1 10008. 1326.8 10023. 1330. 10031. 1340.6
GR1340.8 10072. 1340.7 10099. 1340.1 10194. 1339.9 10251.

% TIERRA BUENA (SPECIAL BRIDGE)

* DUE TO HIGHER DEPTHS THAN ANTICIPATED, XNCH HAS BEEN REDUCED

£ FROM 0.04 (PER MANNINGS n VALUE REPORT) TO 0.035 BETWEEN GREENWAY
# AND UNION HILLS DRIVE

NC 0.04 0.04 0.035 0.3 0.5

ET 4.1  9969. 10020.

X119.974 10. 9969. 10020. 105. 65. 74.

X3 10. 1336. 1336.
GR1340.1 9911. 1337.7 9917. 1339.1 9924. 1337.2  9935. 1330.
GR1323.8 9969. 1323.8 10020. 1330. 10031. 1340.6 10059. 1340.8
SB 1.25 1.56 3. 51. 3, 480. 0. 1324.1
ET 4.11  9969. 10020.

X119.986 61. 61. 61.

f ELTRD IS 1336.9+1HV = 1337.9

X2 1. 1334.1 1337.9

X3  10. 1337. 1337.
BT 3. 9560. 1340. 0. 10000. 1336.9 0. 10230. 1340.
ET 4.1 9975. 10025.

X120.049 37. 9954. 10027. 305. 345. 333.

X3 10. 1340.
GR1344.7 9266. 1345.2 9300. 1342.4 9304. 1340.8 9328. 1332.6
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9948.
10060.

1317.6

9948.
10042.

9806.
9989.
10062.
10175.

9807.
9924.
9990.
10059.

ROAD |

9958.
10072.
1323.8

0.

9344.




GR1333.1 9400. 1333.3  9490. 1334. 9563.
GR 1335. 9767. 1331.4  9805. 1331. 9820.
GR1332.1 9920. 1341.1 9938. 1340.5 9950.
GR1327.4 9991. 1327.1 9997. 1327.1 10000.
GR 1340. 10047. 1342.3 10075. 1342.4 10097.
GR 1343. 10142. 1341.5 10162. 1342.7 10175.
GR1342.5 10378. 1343. 10477.

NC 0.1 0.3

ET 4.1 9972. 10029.
X%20.184 38. 9955. 10025. 490. 500.
X 10.

GR1346.6 9136. 1347.4 9206. 1348.2  9208.
GR1342.5 9239. 1341.7 9258. 1334.6  9278.
GR1333.7 9417. 1333.1 9457. 1334.1 9479.
GR1334.4 9582. 1335.7 9631. 1335.6  9698.
GR1329.6  9788. 1330.5 9820. 1329.4  9847.
GR1341.6 9931. 1343.1 9951. 1344.6  9955.
GR1330.9 10000. 1330.9 10010. 1340.8 10025.
GR1346.5 10073. 1347. 10128. 1347. 10198.
ET 4.1 9964. 10035.
X120.242 32. 9953. 10029. 470. 560.
x3  10.

GR1346.6 9200. 1347.9 9269. 1348.7 9271.
GR1347.7 9377. 1342.3 9383. 1342.7  9400.
GR1333.7 9529. 1334.9 9573. 1334.2 9626.
GR 1336. 9785. 1336. 9842. 1338.6  9846.
GR1347.2 9953. 1343.7 9970. 1333.3  9988.
GR1342.8 10029. 1343.2 10041. 1348.3 10061.
GR1350.1 10201. 1350.3 10202.

ET 4.1 9963. 10036.
X120.335 27. 9958. 10032. 510. 470.
GR1349.5 9230. 1351.4 9312. 1349.1 9322.
GR1351.2 9592. 1350.4 9726. 1350.1  9808.
GR1351.8 9928. 1347.7  9950. 1344. 9958.
GR1337.4 10000. 1338.3 10021. 1344. 10032.
GR1351.1 10100. 1351.6 10141. 1350. 10144.
GR1350.8 10328. 1351.4 10406.

* 11TH AVENUE (SPECIAL BRIDGE)

NC 0.3 0.5
X120.347 25. 9970. 10021. i 150.
x3 10.

GR1349.5 9230. 1351.4 9312. 1349.1 9322.
GR1351.2 9592. 1350.4 9726. 1350.1  9808.
GR1351.8 9928. 1347.7  9950. 1344. 9958.
GR 1344. 10032. 1349. 10042. 1351.8 10056.
GR 1350. 10144. 1350. 10166. 1350. 10240.
SB  1.25 1.56 3.0 100. 51. 3.
X120.366 100. 100.
3 ELTRD IS 1352.5+2HV = 1354.5

X2 1. 1349.7 1354.5

X3  10.

ET 4.1 9958. 10072.
X120.423 21, 9975. 10045. 415. 205.
GR1354.3 9418. 1353.8 9613. 1355.3  9653.
GR1353.6  9724. 1353.5 9931. 1352. 9950.
GR1339.4 10027. 1339.7 10037. 1344.3 10045.
GR1353.5 10100. 1354.7 10127. 1354.4 10214.

GR1353.5 10333.

cavefema.dat
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1334.
1331.
1343.
1328.
1340.
1342.

ONDS BRI

502.

1348.4

1332.
1334.9
1336.1
1328.5

1342.
1342.2

517.

1348.
1332.
1334.
1339.
1333.
1349.

NNWWO DA

491.
1350.7
1351.1
1337.7

1349.
1350.

63.

1350.7
1351.1
1337.2
1351...1
1350.8

576.

100.

301.
1354.6
1345.
1345.
1354.3

9606.
9854.
9954.
10008.
10114.
10210.

1344.
9215.
9297.
9499.
9745.
9881.
9968.
10040.

1348.
9277 .
9422.
9648 .
9895.
10000.
10076.

9340.
9820.
9971.
10042.
10166.

1351.5
9340.
9820.
9970.

10100.

10328.

0.

1352.5

9696.
9975.
10055.
10273.

1333.
1331.
1339.
1339.
1342.
1343.

WwWwhoouiN

1347.
1332.
1335.
1334.
1328.
1330,
1345.

(o }Ue ]V, Ko ) NUSNe | )

1346.
1333.
1335.
1339
1333.
1349.

OUINEFE OO

1351.
1351.4
1337.3
1351.8

1350.

1351.5

1351.
1351.4
1337.2
1351.6
1351.4
1337.7

1352.5

1353.3

1338.
1353.3
1353.3

9728.
9901.
9969.
10027.
10131.
10307.

9235.
9357,
9554.
9779,
9912.
9986.
10053.

9330.
9470.
9651.
9935.
10012.
10107.

9476.
9850.
9987.
10056.
10240.

9476.
9850.
10021.
10141.
10406.
1337.2

9711.
10000.
10085.
10300.
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’ * 10TH AVENUE (SPECIAL BRIDGE)
X120.430 20. 9985. 10036. 1 65. 37

X3 10. 1352.5 1352.5
GR1354.3 9418. 1353.8 9613. 1355.3 9653. 1354.6 9696. 1353.3 9711.
GR1353.6  9724. 1353.5 9931. 1352. 9950. 1345. 9975. 1339.3 9985.
GR1339.3 10036. 1344.3 10045. 1345. 10055. 1353.3 10085. 1353.5 10100.
GR1354.7 10127. 1354.4 10214. 1354.3 10273. 1353.3 10300. 1353.5 10333.
SB 1.25 1.56 3.0 100. 51. 3. 576. 0. 1339.3 1339.3
X120.444 70. 70 70.
* ELTRD IS 1353.54+2HV = 1355.5
X2 1. 1351.3 13555
X3 10. 1353.5 1353.5
ET 4.1 9930. 10069.
X120.529 19. 9947. 10055. 545. 375. 449,

GR 1354. 9570. 1353.7 9764. 1354.8 9836. 1355, 9885. 1354.7  9898.
GR1350.7  9910. 1350.2 9947. 1343.4 9963. 1343.4 9990. 1343.3 10000.
GR 1343. 10025. 1348.6 10041. 1350.4 10055. 1350.8 10090. 1355. 10105.
GR1354.4 10159. 1355. 10192. 1355. 10302. 1355.2 10313.

NC 0.1 0.3
ET 4.1 9935. 10065.
X120.628 16. 9909. 10076. 530. 520. 523.

GR1357.3  9532. 1357.3 9624. 1356.8 9754. 1357.2 9808. 1357.1  9909.

GR1351.5 9922. 1350.2 9947. 1343.3 9959. 1343.6 9991. 1343.6 10000.

GR1343.7 10044. 1356.3 10076. 1357. 10082. 1357.1 10137. 1357.2 10282.

GR 1358. 10337.

ET 4.1 9962. 10026.

X120.725 20. 9951. 10036. 510. 520. 512,

GR1360.3  9544. 1361.1 9631. 1361.3  9734. 1361. 9783. 1362. 9858.

GR1360.8 9940. 1360.4 9951. 1350.4 9970. 1350.4 9981. 1348.3 9984.
. GR1347.4  9992. 1347.2 10000. 1347.4 10010. 1361. 10036. 1363.4 10046.

GR1363.8 10101. 1364.1 10156. 1364.7 10184. 1365.1 10212. 1364.7 10291.

) PHELPS ROAD (SPECIAL BRIDGE)

*

NC 0.3 0.5
X120.737 16. 9968. 10019. 80. 80. 80. 3.4
X3  10. 1363. 1363.

GR1360.3  9544. 1361.1 9631. 1361.3 9734. 1361. 9783. 1362. 9858.
GR1360.8  9940. 1360.4 9951. 1347.5 9968. 1347.5 10019. 1361. 10036.
GR1363.4 10046. 1363.8 10101. 1364.1 10156. 1364.7 10184. 1365.1 10212.
GR1364.7 10291.

SB 1.25 1.56 3.0 100. 51. 3. 576. 0. 1351.0 1350.9
X120.750 7 1. 71, 71. 0.1

. ELTRD IS 1364+2HV = 1366.0

X2 ¥ 1363. 1366.

X3  10. 1364. 1364.

: BELL ROAD (SPECIAL BRIDGE) A SECTION TAKEN UPSTREAM OF BELL ROAD AT
- RM 20.845 IS USED TO MODEL THE BELL ROAD BRIDGE. GR CARDS ARE REPEATED
o AT THE DOWNSTREAM FACE WITH PSXECE = -0.9. TO MORE APPROPRIATELY MODEL
¥ CONTRACTION LOSSES, THE UPSTREAM SECTION IS PRESENTED AT RM 20.860
3 INSTEAD OF RM 20.845 WHERE THE AERIAL SECTION WAS TAKEN.
X120.819 12. 9965. 10043. 375, 345. 365. -0.9
x3  10. 1366.9 1366.9
GR1366.5 9554. 1365.4 9663. 1365.5 9777. 1365.5 9846. 1365.3  9942.
GR1357.4 9965. 1357.4 10043. 1367.6 10066. 1366.2 10107. 1366.2 10146.
‘ GR 1367. 10166. 1367.2 10169.
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SB 1.05
X120.841

Jo

X2
x3 10.

ET

X120.860
x3 10.
GR 1370.
GR1356.3
GR1366.2
NC 0.04
ET

X120.942
GR1372.5
GR1367.6
GR1359.8
GR1360.3
GR1365.7
GR1368.3
NC 0.04
ET

X121.036
GR1376.1
GR1371.6
GR1366.3
GR1371.2
ET

X121.127
X3 10.
GR1378.9
GR1373.7
GR1367.8
ET

X121.230
GR1381.5
GR1379.3
GR1379.5
GR1374.7
GR1379.3
GR1377.7
ET

X121.363
GR1384.
GR1384.
GR1383.
GR1382.
GR1384.
GR1383.
GR1383.
GR 1375.
GR1377.5
GR1382.7
GR1384.3
ET

X121.484
GR1386.8
GR1385.2
GR1383.9
GR1386.2
GR1378.6

N WN U O

1.56

14.

9800.
9991.
10107.
0.035

26.
9619.
9792.
9891.
9998.

10070.
10204.
0.04

19.
9530.
9758.
9980.

10041.

13.

9623.
9913.
10039.

28.
9741.
9852.
9916.
9982.

10037.
10117.

53
9135.
9279.
9428.
9561.
9657.
9822.
9922.
9996.

10066.
10174.
10285.

33.
9487 .
9678.
9837.
9943.

10000.

3.0

ELTRD IS 1367.9+2HV =

1

4.1
9942.

1365.5
1356.4
1366.2
0.035
4.1
9854.
1367.2
1367.6
1364.6
1359:6
1364.5

0.035
4.1
9912.
1372,
1370.9
1363.5
1371.2
4.1
9974.

1373.6
1374.2
1375.

4.1
9967 .
1381.
1379.
1379.
1372.
1380.
1377.

4.
9928.
1384.7
1383.8
1384.5
1381.
1384.
1383.
1384.
1374.
1382.
1383.
1383.

4.
9932.
1385.8
1385.6
1384.4
1383.5
1381.2

RO PA~OOYOW

RPANRFROORAD
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3.3
115.

100. 773
115.

1369.9
1365.4 1369.9
9904. 10060.
10066. 90.
9801. 1365.5
10000. 1357.2
10146. 1367.
0.1 0.3
9860. 10110.
10024. 530.
9630. 1368.7
9836. 1368.6
9904. 1365.2
10000. 1366.5
10114. 1361.6
9810. 10060.
10020. 490.
9541. 1372.
9867. 1370.7
9994. 1363.6
10075. 1371.8
9900. 10060.
10067 . 400.
9634. 1373.6
9974. 1366.9
10067 . 1375.
9900. 10125.
10048. 560.
9764. 1381.5
9862. 1378.2
9930. 1378.9
9992. 1372.
10048. 1378.
10126. 1385.
9930. 10130.
10088. 740.
9160. 1383.9
9313. 1384.
9459. 1385.
9570. 1382.1
9697. 1383.6
9848. 1383.3
9928. 1383.6
10000. 1375
10088. 1383.8
10202. 1383.1
10301. 1383.
9852. 10077.
10026. 650.
9527. 1385.8
9709. 1386.7
9867. 1384.
9964. 1380.2
10014. 1386.5

110.

9846.
10015.
10166.

490.
9643.
9854.
9942.

10024.
10153.

490.
9561.
9912.

10000.
10089.

500.

9666.
9990.
10077.

500.
9786.
9870.
9944 .

10000.
10062.
10127.

700.
9189.
9345.
9498.
9583.
9739.
9886.
9939.

10016.
10108.
10224.
10319.

520.
9572.
9746.
9892.
9970.

10026.
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655.
115.

100.

1365.3
1357.
1367.2

433.
1369.8
1360.2
1363.7
1364.7
1368.3

496.
1371.3
1367.3
1364.3

1378.

480.

1373.4
1366.7

544.
1380.7
1379.8
1379.2
1373.2
1377.5

702.
1384.
1384.
1384.
1383.
1384.
1383.
1379.
1374.

1384.
1383.1
1383.

639.
1385.4
1385.9
1386.5
1379.7
1386.6

NNUTRONRFO

1367.9

1365.3

9942.
10040.
10169.

9663.
9867 .
9970.
10027 .
10171.

9665 .
9917.
10009.
10090.

1374.
9759.
10000.

9813.
9879.
9955.
10014.
10083.

9215.
9374.
9527.
9596.
9779.
9907.
9954.
10037.
10125.
10245.
10334.

9614.
9776.
9919,
9988.
10053.

1357.4
0.9

1367.9

1367.6
1357.8
1367.6

1369.4
1359.8

1366.
1364.5
1368.3

1371.
1367.
1370.

A U1©O

1373.
1367.

Vo

1379.
1378.
1379.
1375.
1377.

AOOWOW

1383.9
1383.8

1385.
1384.
1383.
1384.
1377.
1374.
1384.
1383.

1383.

WUIRNRFOW

1384.8
1384.5
1386.9
1378.5
1387.8

1356.5

9975.
10066.

9719
9879.
9977 .
10053.
10194.

9728.
9952.
10020.

9860.
10015.

9835.
9891.
9967 .
10023.
10102.

9245.
9405.
9549.
9628.
9811.
9916.
9977 .
10045.
10147.
10265.
10337.

9647.
9805.
9932.
9994.
10056.




cavefema.dat
GR1385.5 10060. 1388.2 10068. 1385.8 10075. 1387.4 10079. 1387.4 10101.
. GR1387.6 10116. 1387.5 10131. 1387.4 10134.

ET 4.1 9940. 10165.

X121.576 43. 9980. 10087. 320. 480. 486.

GR1388.7 9388. 1388.6 9414. 1388.2 9461. 1388.5 9500. 1389.3  9532.
GR1388.7 9570. 1388.5 9607. 1387.9 9643. 1388.6 9664. 1388.8 9705.
GR1389.1 9743. 1388.9  9780. 1388. 9821. 1388.4 9852. 1388.7  9889.
GR1389.1 9922. 1389.7 9952. 1390.1 9968. 1390. 9980. 1382.5 9994.
GR1382.1 10000. 1382.2 10008. 1383.8 10015. 1385.1 10038. 1385.2 10056.
GR1384.1 10065. 1384.6 10073. 1388.3 10087. 1387.1 10114. 1387.1 10140.
GR1387.8 10162. 1387.7 10199. 1388.4 10243. 1388.7 10281. 1389.3 10300.
GR1390.3 10307. 1389.2 10313. 1390.7 10320. 1387.6 10329. 1388.9 10335.
GR1389.7 10348. 1390.2 10360. 1390.3 10386.

QT s 5500. 5500.

ET 4.1 9890. 10115.

X121.669 35 9962. 10031. 440. 470. 491.

GR1393.2  9392. 1393. 9426. 1392.7 9446. 1392.3  9515. 1392.9 9562.
GR1392.2 9606. 1392.8 9663. 1392.7 9710. 1393.1 9742. 1393.5 9777.
GR1393.3  9819. 1392.7 9858. 1392.2 9893. 1391.6 9925. 1392. 9949.
GR1393.8 9962. 1392.7 9974. 1392.2  9982. 1385. 9989. 1384. 9997.
GR1384.5 10000. 1385.1 10011. 1388.7 10023. 1392. 10031. 1391.2 10045.
GR 1392. 10074. 1391.7 10124. 1391.9 10182. 1392. 10245. 1392.1 10303.
GR1391.9 10361. 1392. 10395. 1392.6 10401. 1391.6 10404. 1393.3 10414.
ET 4.1 9940. 10140.

X121.742 25. 9975. 10091. 430. 390. 385.

GR 1396. 9733. 1394.6 9753. 1395.1 9777. 1395, 9802. 1395. 9839.
GR1395.6  9885. 1395.1 9930. 1395.3 9940. 1394.7 9975. 1387.4  9991.
GR1386.4 10000. 1386.9 10015. 1392.2 10035. 1391.9 10052. 1389.9 10062.
GR1391.5 10080. 1394.2 10091. 1394.2 10126. 1394.9 10176. 1395. 10240.
GR1394.6 10281. 1394.8 10324. 1395.2 10355. 1395.3 10367. 1397.3 10376.

ET 4.1 9900. 10100.
X121.840 22. 9946. 10054. 430. 430. 517,
. GR1401.5 9827. 1402.1 9842. 1397.3 9860. 1395.5 9882. 1395. 9913.

GR1395.3 9931. 1396.2 9946. 1395.7 9953. 1392.1 9967. 1392.6 9984.
GR1393.7 9997. 1393.3 10000. 1392.5 10020. 1391.1 10033. 1393.5 10045.
GR 1397. 10054. 1396.5 10097. 1397.3 10145. 1397.8 10186. 1397.5 10227.
GR1397.6 10273. 1398.3 10308.

ET 4.1 9830. 10080.

X121.895 31« 9975. 10031. 330. 220. 290.

GR1402.6  9807. 1402.6 9825. 1398.4 9839. 1397.2 9857. 1396.7  9885.
GR1396.7 9919. 1397.7 9939. 1397.9 9960. 1398. 9975. 1397.1  9981.
GR 1393. 9990. 1391.9 10000. 1392.3 10010. 1394. 10021. 1397.7 10031.
GR1398.6 10046. 1399. 10078. 1398.4 10113. 1398.6 10149. 1398.7 10187.
GR1398.5 10225. 1398.1 10251. 1398.6 10292. 1398.6 10333. 1399.3 10364.
GR1398.8 10399. 1399.5 10428. 1400.5 10446. 1400.5 10458. 1399.7 10463.

GR1400.9 10470.

UNION HILLS RD: PIPES BENEATH LOW CROSSING WERE MODELLED AS AN AREA
(BAREA) WITH AN ORIFICE COEFFICIENT. THE 100 YEAR FLOW THROUGH THE
PIPES WAS NEGLIGIBLE (18 CFS). UNION HILLS IS THEREFORE MORE
APPROPRIATELY MODELLED AS A NORMAL SECTION USING GR CARDS.

P U}

*

ET 4.1 9650. 10070.

X121.933 12. 9865. 10140. 210. 210. 210.

GR 1402. 9060. 1400.3  9440. 1400. 9590. 1398. 9680. 1397.4  9725.

GR 1398. 9780. 1399.4  9840. 1398. 9865. 1396.8 10000. 1398. 10140.

GR 1400. 10285. 1406. 10286.

NC 0.045 0.045 0.045

ET 4.1 9630. 10051.

X121.953 39. 9969. 10029. 75. 79, 74.

GR 1402. 9320. 1400.5 9487. 1400.8 9527. 1401.4 9557. 1400.2  9580.

GR1401.7  9599. 1401.1 9621. 1400.2 9647. 1399.6 9678. 1398.8 9699.
‘ GR1398.3 9714. 1397.6 9720. 1396.6 9725. 1398.8 9735. 1399.3  9745.

Page 9




GR1398.8
GR1402.1
GR1402.3
GR1394.4
GR1400.1
ET

X122.065
GR1404.2
GR1403.6
GR1400.5
GR1400.1
GR1403.7
GR1404.1
GR 1398.
GR 1402.

ET
X122.165
GR 1406.
GR1402.7
GR 1403.
GR1404.1
GR1404.9
GR1402.4
GR1403.1
GR 1404.
GR1402.9
GR1401.9
GR1405.4
GR1395.3
GR1405.2
ET
X122.273
GR1418.7
GR 1409.
GR1403.
GR1406.
GR1406.
GR1404.
GR1406.
GR1402.
GR1408.
GR1403.
GR1399.
GR1408.
ET
X122.410
GR 1420.
GR1412.6
GR1416.1
GR1410.7
GR1407.6
ET
X122.483
GR 1421.
GR1411.1
GR1406.4
GR1412.6
ET
X122.578
GR1417.2
GR1406.7
GR1415.6
ET

WOON N R~UVIN

9759.
9851.
9939.
9997.
10044.

39.
9230.
9604 .
9700.
9776.
9843.
9915.
9989.

10028.

63.
9130.
9184.
9256.
9396.
9548.
9624.
9686.
9753.
9806.
9862.
9919.
9994.

10053.

57.
9227.
9292.
9344.
9408.
9485.
9574.
9708.
9774.
9869.
9948.

10000.
10080.

25.
9802.
9867 .
9922.
9973.

10017.

19,
9823.
9941.

10056.
10156.

13.
9914.
9993.

10063.

1397.3
1401.7
1401.
1394.1
1401.6
4.1
9961.
1404.
1400.4
1401.9
1400.
1400.7
1404.8
1395.8
1402.6
4.1
9983.
1405.2
1400.8
1403.8
1404.
1403.8
1400.
1404.5
1403.8
1402.7
1402.8
1403.1
1395.
1405.2
4.1
9933.
1418.7
1407.6
1403.
1407.
1406.
1404.
1406.
1406.
1406.
1401.
1401.
1408.
4.
9973.
1419.1
1413.9
1414.
1405.7
1411.3
4.1
9941.
1420.2
1407.8
1408.3
1411.9
4.1
9968.
1417.6
1407.5
1421.2
4.1

RNNOWNAWOR

9768.
9870.
9956.
10000.
10058.
9620.
10028.
9250.
9627.
9717
9785.
9861.
9934.
9995.
10043.
9620.
10018.
9138.
9204.
9282.
9425.
9565.
9637.
9701.
9760.
9820.
9872.
9930.
10000.
10060.
9650.
10028.
9238.
9300.
9350.
9427.
9502.
9598.
9727
9789.
9887.
9961.
10011.
10109.
9860.
10027.
9817.
9879.
9931.
9987.
10027.
9890.
10105.
9843.
9961.
10084.
10175.
9968.
10072.
9942.
10000.
10072.
9830.

cavefema.dat

1398.9 9782.
1403.3  9884.
1399.7  9965.
1394. 10010.
1401.4 10064.
10030.
430. 630.
1402. 9270.
1400.1  9645.
1403.3  9731.
1401.1  9796.
1399.7  9869.
1403.6  9950.
1395.8 10000.
1406.6 10061.
10020.
530. 530.
1405. 9151.
1399.8 9213.
1403.8 9308.
1404.9  9463.
1402.8  9579.
1399.7  9645.
1405.8 9714.
1405.2 9772.
1402.6  9834.
1403.8  9876.
1403. 9946.

1396.1 10007.
1405.7 10065.
10027.

470. 580.
1412.4  9262.
1407.3  9314.
1404.3  9359.
1407.4  9444.
1407.7  9520.

1406. 9622.
1406.4  9745.
1409.4  9801.

1407. 9902.
1400.6  9977.

1404. 10021.
10040.

750. 630.
1418.8  9825.
1412. 9890.

1412.4  9941.
1404.9  9997.
1413.5 10042.

10050.

380. 390.
1416.7  9873.
1406.2  9984.

1411.2 10105.
1412.7 10191.
10064.

540. 490.
1416.4  9958.
1408.5 10024.
1421.4 10090.
10028.
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1398.9  9810.
1403.7  9893.
1400.2  9969.
1394.9 10018.

1407. 10065.
591.

1402. 9500.
1400.6  9657.
1403.7  9746.

1401. 9816.
1402.7  9890.

1404.1  9961.
1395.9 10006.
1407.1 10085.

528,
1404.4  9164.
1399.3  9222.
1404.3  9334.
1405.2  9499.
1404.6  9595.
1400.6  9657.
1406.2  9728.
1405.6  9784.
1402.6  9843.
1405. 9894.
1402.1  9967.

1403.7 10018.

570.
1411.6  9274.
1406.3  9325.
1405.4  9369.
1407.2  9460.
1408.2  9532.
1407. 9657.
1405.6  9754.
1408.5  9827.
1404. 9915.

1400.1  9992.
1406.9 10028.

(23
1415.8  9838.
1413.4  9903.
1411.4  9954.
1404. 10000.

1413.8 10057.

385.

1414.4  9891.
1405.5 10000.
1412.3 10120.
1419.8 10208.

502.

1416.6  9968.
1408.5 10040.

1400.
1403.
1395.
1398.

wo s

1403.1
1400.3
1403.9
1403.7
1403.5
1401.4
1399.4

1402.8
1401.2
1404.2
1405.3
1404.8

1402.
1406.
1405.
1401.
1406.
1400.
1404.

OO OWR

1410.
1403.
1405.
1406.
1407.
1407.
1402.
1407.
1404.
1399.

1408.

AR OOOWRAOOUNO

1414.
1414.
1411.
1404.
1414.

A NN UL

1413.
1405.
1412.

(o) RVl

1406.7
1408.8

9832.
9912.
9986.
10029.

9594.
9680.
9761.
9829.
9899.
9977.
10010.

9176.
9232.
9364.
9526.
9608.
9669.
9741.
9793.
9849.
9909.
9983.
10038.

9284.
9335.
9386.
9473.
9558.
9686.
9766.
9851.
9933.
9999.
10050.

9850.
9914.
9967.
10007 .
10071.

9915.
10027.
10138.

9983.
10050.
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X122.675 19. 9736. 10032. 570. 480. 512.

. GR1419.9 9671. 1419.9 9710. 1419.8 9736. 1410.6 9759. 1411.1  9783.
GR1410.6 9809. 1409.7 9828. 1410.8 9850. 1411.5 9873. 1413.4  9892.
GR1412.2 9922. 1411. 9950. 1411. 9976. 1410.7 10000. 1410.6 10015.
GR 1420. 10032. 1428.3 10047. 1426.6 10055. 1426. 10060.
ET 4.1 9977. 10160.
X122.794 20. 9983. 10169. 460. 500. 628.
GR1420.6 9968. 1417.8 9983. 1413.6 9998. 1412.4 10000. 1412.3 10013.
GR1410.7 10041. 1411.6 10065. 1413.7 10080. 1413.8 10103. 1414.2 10119.
GR1411.7 10136. 1413.8 10151. 1416.1 10169. 1417.2 10189. 1420.3 10202.
GR1423.1 10219. 1427. 10244. 1429.9 10261. 1429.8 10278. 1429.8 10282.
ET 4.1 9951. 10120.
X122.880 34. 9927. 10167. 440. 480. 454,
GR1427.3  9791. 1427. 9807. 1426.5 9815. 1424.8 9827. 1424.6  9838.
GR1424.8 9863. 1424.8 9883. 1424.5 9903. 1424.7 9917. 1426.4 9927.
GR1423.9 9934. 1421.4 9947. 1418.5 9958. 1416.1 9968. 1415. 9984.
GR 1414. 9999. 1414.3 10000. 1414.5 10012. 1415.2 10024. 1416.1 10048.
GR1416.5 10067. 1416.4 10101. 1416.2 10125. 1415.5 10143. 1413.2 10152.
GR 1413. 10156. 1414.8 10160. 1424.2 10167. 1426.6 10188. 1428.4 10200.
GR1430.9 10214. 1433.5 10230. 1433.8 10241. 1433.5 10248.
ET 4.1 9890. 10026.
X122.990 35. 9739. 10034. 480. 530. 581.
GR1427.7 9668. 1427.6 9697. 1425.6 9719. 1425.3 9730. 1425.4  9739.
GR1423.9 9751. 1422.5 9767. 1422.4 9785. 1421.5 9804. 1421.3 9817.
GR1421.3 9829. 1420.8 9843. 1419.5 9855. 1418.9 9864. 1417.9  9873.
GR1419.4  9886. 1420. 9903. 1420.6 9921. 1420.8 9935. 1420.3  9949.
GR 1420. 9963. 1419.1 9977. 1419.1 9995. 1419.1 10000. 1418.7 10014.
GR1420.3 10020. 1427.9 10034. 1427.3 10044. 1428.3 10060. 1430.5 10076.
GR1435.7 10094. 1437.4 10108. 1438.7 10119. 1436.3 10126. 1435.1 10133.
ET 4.1 9958. 10090.
X123.097 48. 9951. 10121. 640. 490. 565.
GR1433.9 9713. 1433.9 9740. 1433.8 9758. 1432.3 9772. 1432.1 9778.
‘ GR1433.5 9794. 1433.5 9811. 1433.5 9835. 1433.4 9849. 1431.1 9864.
GR 1430. 9878. 1430.1  9885. 1431. 9892. 1429.6 9901. 1429.1 9916.
GR1429.6  9925. 1431.3 9935. 1432.2 9945. 1432.3 9951. 1427.9 9964.
GR1426.4 9977. 1425.6 9988. 1425.1 9999. 1425.1 10000. 1426. 10012.
GR1426.1 10021. 1426.5 10044. 1426.5 10063. 1426.5 10073. 1426.5 10082.
GR1425.5 10093. 1426.4 10101. 1428.5 10112. 1430.8 10121. 1430.1 10135.
GR 1430. 10150. 1431.6 10163. 1432.8 10176. 1433. 10198. 1432.7 10221.
GR1431.6 10247. 1430.9 10267. 1430.6 10286. 1431.5 10296. 1433.4 10310.
7 10353. 1440.5 10363.

GR1438.3 10337. 1439.
® THE BEARDSLEY ROAD LOW CROSSING IS MODELLED WITH GR CARDS AS A NORMAL

f CROSS SECTION. THE BEARDSLEY ROAD CENTERLINE IS AT RM 23.168
ET 4.1 9830. 10140.
X123.168 22. 9777. 10116. 330. 300. 375.

GR1435.4  9358. 1435.5 9412. 1435.6 9477. 1434.7 9533. 1433.2  9598.
GR1431.8 9657. 1430.8 9718. 1429.5 9777. 1428.9  9827. 1429. 9877.
GR1429.1  9942. 1429. 9999. 1429.1 10000. 1429.8 10053. 1430.3 10116.
GR1431.8 10176. 1433.6 10230. 1434.3 10274. 1434.9 10326. 1435.5 10363.
GR1435.6 10399. 1435.8 10409.

DUE TO BREAKOUTS (SPLIT FLOWS) BETWEEN RM 23.55 AND RM 23.8, THE
50 AND 100 YEAR Q'S ARE REDUCED PER THE FOLLOWING TABLE.

sk

3k

NO ENCROACHMENTS ARE COMPUTED FOR THE FOLLOWING REACH BETWEEN RM 23.253

AND 7TH STREET. FOR PURPOSES OF A FLOODWAY, A 100 FT CORRIDOR IS MAIN-

TAINED OUTSIDE OF THE LEVEES (WHICH ARE LIKELY TO BE ERODABLE) TO PASS

* THE SPLIT FLOWS WHICH HAVE BEEN REMOVED FROM THE MODEL, AS DISCUSSED

* WITH CITY OF PHOENIX AND FLOOD CONTROL DISTRICT REPRESENTATIVES. IF THIS
* CORRIDOR IS NOT MAINTAINED, THE REDUCTION IN Q FOR THIS MODEL IS NOT

' % VALID, RESULTING IN A FLOODWAY PROFILE ABOVE THE NATURAL PROFILE BY MORE

Page 11

o sk b




cavefema.dat
THAN THE STATUTORY 1.0 FT.

Lok sk sk

FULL Q REDUCED Q
50 YEAR 4800. 3300
100 YEAR 5500. 3400

f THE 10 YEAR Q (3200 CFS) IS UNAFFECTED

QT 2rs 3400. 3400.

NC 0.035 0.05 0.04

ET 4.1 9978.5 10023.2

X123.253 8. 9973. 10038. 470. 450. 459.

GR1437.5 9973. 1425.5 9995. 1425.2 10000. 1427.4 10008. 1429.2 10015.
GR1444.2 10038. 1444.9 10052. 1445. 10060.

ET 4.1 9969. 10036.

X123.334 10. 9962. 10055. 400. 420. 417.

GR1443.8 9962. 1435.6 9979. 1433.2 9990. 1432.6 10000. 1433.2 10012.

GR1435.4 10022. 1438.5 10032. 1444.2 10044. 1449.8 10055. 1449.6 10063.

X123.416 10. 9974. 10053. 400. 430. 433,

GR1447.7 9958. 1447.8 9974. 1439.2 9989. 1436.5 9999. 1436.6 10000.

GR1437.2 10017. 1437.6 10030. 1444.4 10041. 1450.2 10053. 1450.4 10066.

xX123.514 8. 9973. 10039. 560. 470. 517.

GR1451.5 9965. 1451.4 9973. 1439.8 9989. 1439.6 10000. 1440.1 10012.

GR1441.5 10022. 1443.6 10029. 1451.1 10039.

* SPECIAL BRIDGE IS USED TO MODEL EMBANKMENT PLACED IN THE CHANNEL TO

* ALLOW VEHICULAR ACCESS BETWEEN THE LANDFILL ON THE LEFT AND THE GRAVEL

* PIT ON THE RIGHT. THE EMBANKMENT MAY WASH OUT, BUT FOR THIS STUDY, IT
. IS ASSUMED TO REMAIN. LOW FLOWS PASS THROUGH 2-36" CMP'S.

X123.544 190. 150. 158. 1.8

X3 10. 1445. 1445.

SB 1.25 2.48 3.2 0. 5.7 i 14.1 0. 1442. 1441.4

X123.555 60. 60. 60. 0.6

* ELTRD IS 1448.4+0.6HV = 1449

o
w

X2 1s 1445. 1449.

X3 10. 1480. 1480.

BT 10. 9930. 1452. 0. 9939. 1451.2 0. 9951. 1451.1 0.
BT 9967. 1449.8 0. 9987. 1448.4 0. 10000. 1448.4 0. 10019.
BT144866 0. 10041. 1449.5 0. 10055. 1450. 0. 10070. 1452.
BT .

5123.591 i 7% 9968. 10045. 100. 210. 190.

ARTIFICIAL LEVEES ARE SET VERY HIGH ON THE LEFT AND RIGHT OVERBANKS
USING THE X3 CARD TO CONSIDER ONLY THE CHANNEL AREA AS EFFECTIVE. SPLIT
FLOW THAT BREAKS OUT UPSTREAM IS ACCOUNTED FOR BY THE REDUCED Q. FLOWS
ARE RETURNED TO CAVE CREEK DOWNSTREAM AT BEARDSLEY ROAD.

¥ 3%

* Sk

X3  10. 1480. 1480.

GR 1460. 9700. 1448. 9760. 1448. 9850. 1452.9 9959. 1452.9 9968.
GR1446.8 9982. 1444.6 9993. 1444.2 10000. 1444.2 10013. 1444.9 10023.
GR1449.9 10036. 1453.8 10045. 1451.9 10048. 1448. 10070. 1448. 10430.
GR 1450. 10770. 1452. 11200.

X123.691 43, 9965. 10036.  510.  540.  528.
* HIGH ARTIFICIAL LEVEE
’ x3  10. 1480.  1480.
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GR1461.1 9722. 1449.4 9747. 1449.4 9767. 1449.5 9784. 1449.1  9800.
‘ GR1448.3 9819. 1448.6 9832. 1448.3 9866. 1449. 9894. 1449.3 9913.
GR1450.2 9925. 1453.5 9936. 1456.1 9944. 1455.4 9951. 1457.3  9955.
GR1457.6 9965. 1450.8 9980. 1448.5 9985. 1447.2 9991. 1446.6 9999.
GR1446.4 10000. 1447. 10011. 1449.6 10017. 1451.3 10028. 1455.3 10036.
GR1453.2 10045. 1452.4 10054. 1451.3 10057. 1452.2 10062. 1452.4 10077.
GR1452.2 10094. 1451.7 10108. 1452.6 10117. 1451.4 10123. 1452.7 10128.
GR 1451. 10138. 1452.3 10143. 1451.7 10147. 1453.4 10155. 1452.1 10160.

GR 1452. 10320. 1454. 10560. 1456. 10730.

= Q IS NOW CHANGED TO BE THE AVERAGE OF THE FULL Q UPSTREAM OF THE
%* BREAKOUT AND OF THE REDUCED Q DOWNSTREAM OF THE BREAKOUT.
QT 2. 4350. 4350.

X123.815 31. 9951. 10037. 650. 680. 655.

HIGH ARTIFICIAL LEVEE

x3  10. 1480. 1480.

GR 1470. 9650. 1459.3 9716. 1453.5 9738. 1453.1 9772. 1453.4  9812.
GR1454.5 9857. 1455.1  9890. 1455. 9914. 1455.4 9941. 1458.9  9951.
GR 1458. 9963. 1451.4 9979. 1449.7 9988. 1449.9 9996. 1449.7 10000.
GR1449.7 10017. 1454.6 10028. 1457.8 10037. 1456.8 10043. 1456.8 10060.
GR1456.9 10081. 1457.1 10110. 1458.2 10140. 1458.4 10157. 1459.5 10172.
GR1458.5 10182. 1456. 10195. 1457.2 10215. 1458.7 10226. 1457.1 10235.
GR1465.5 10249.

i Q IS NOW CHANGED TO BE THE FULL Q UPSTREAM OF THE BREAKOUT
éT 2. 5300. 5300.
X123.912 12. 9967. 10043. 480. 510. 512.
’ j‘ HIGH ARTIFICIAL LEVEE
;3 10. 1480. 1480.

GR1463.9 9868. 1461.7 9878. 1460.6 9898. 1460.7 9925. 1461.4  9950.
GR1461.3 9967. 1451.3 9983. 1447.9 9994. 1448. 10000. 1447.9 10010.
GR1454.9 10026. 1460.9 10043.

X123.989 9. 9937. 10049. 400. 410. 407.

GR1465.6  9937. 1457.9 9957. 1452.6 9977. 1450.8 9989. 1449.7 10000.
GR1450.5 10014. 1452.5 10024. 1458. 10036. 1465.8 10049.

* 7TH STREET (SPECIAL BRIDGE). THE GR CARDS FROM SECTION 24.106 TAKEN

&2 UPSTREAM OF 7TH STREET ARE REPEATED AT THE DOWNSTREAM FACE OF THE BRIDGE
i AS SECTION 24.086 WITH PSXECE = -1.3.

NC 0.3 0.5

X124.086 12. 9972. 10044. 450. 560. 512. -1.3

X3 10. 1463.7 1463.7

GR1470.1  9942. 1464.1 9955. 1454.9 9972. 1454.9 10044. 1456. 10052.
GR1458.5 10064. 1461.9 10091. 1463.7 10108. 1465.7 10123. 1466.1 10136.
GR1466.4 10155. 1467.4 10310.

sB 0.9 1.56 3. 100. 71.6 3. 590. 0. 1453.6 1453.6
X124.096 56. 56. 56.

= ELTRD IS 1464.7+2HV = 1466.7

X2 1. 1462.2 1466.7

X3  10. 1466. 1466.

ET 4.1 9955. 10055.

X124.106 13. 9955. 10064. 80. 20. 53.

GR1470.1 9942. 1464.1 9955. 1455.2 9972. 1454.7 9997. 1454.2 10000.
' GR1454.9 10028. 1456. 10052. 1458.5 10064. 1461.9 10091. 1463.7 10108.
Page 13
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GR1465.7
®
ET
X124.195
GR1498.7
GR1453.6
GR1462.3
ET
X124.322
GR1473.7
GR1454.5
GR1470.9
NC 0.045
ET
X124.444
GR1478.8
GR1457.3
GR1461.7
GR1474.2
ET
X124.542
GR1488.2
GR1459.8
GR1472.2
GR1464.7

*
*

*

ET

X124.635
GR1480.9
GR1472.4
QT 2.

SLosh o sh sk st sh
o % 3k %

*

ET

X124.738
GR1490.4
GR1481.2
GR1473.5
GR1473.6
GR1477.6
ET

X124.838
* 1488.5
*  1475.
* 1467.6
* 1470.
GR1488.5
GR 1475.
GR 1479.
GR 1479.
ET

X124.943

¥ 1504.8
‘ x 1482.4

10123.

13.
9862.
10000.
10117.

1.
9820.
10042.
10262.
0.045

16.
9885.
9995.

10122.
10230.

20.
9844.
10000.
10112.
10175.

1466.1

4.1
9933.
1497.1
1453.9
1466.4
4.1
9871.
1463.5
1456.8

0.045
4.1
9928.
1478.7
1457.7
1458.9

4.1
9914.
1464.

1461.4
1470.9
1467.8

10136.
0.1
9950.
10142.
9889.
10032.
10142.
9940.
10064.
9871.
10064.

9927.
10122
9906.
10000.
10142.

9950.
10187.
9914.
10017.
10127.
10187.

cavefema.dat
1466.4 10155.

0.3
10050.
470.
1470.4
1455.5
1468.9
10080.
640.
1453.2
1457.7

10080.
640.
1465.
1459.1
1460.7

10160.

470.
1463.2
1462.3
1464 .4
1473.8

460.
9933.
10052.
10164.

630.
9895.
10134.

600.
9928.
10027.
10166.

530.
9948.
10033.
10141.
10237.

470.
1454.1
1456.3

671.
1451.6
1459.6

644.
1457.6
1460.4
1460.3

517.
1460.4
1470.7
1462.5
1475.2

9961.
10073.

9972.
10177.

9939.
10064 .
10180.

9968.
10056.
10166.
10268.

1453.6
1458.8

1452.1
1465.2

1458.
1459.3
1468.5

1459.8
1470.3

1463.
1478.9

9996.
10093.

10000.
10220.

9972.
10097 .
10215.

9996.
10083.
10171.
10283.

THE DEER VALLEY ROAD LOW CROSSING IS MODELLED WITH GR CARDS AS A NORMAL
CROSS SECTION.

8.
9752.
10111.
5200.

DIVIDED FLOW OCCURS FROM SECTION 24.738 TO 25.163.
OVERBANK IS SOMETIMES LOWER THAN THE CHANNEL,
CONTROLLED DOWNSTREAM AT SECTION 24.738.

QROB AT SECTION 24.738 + OR - 10%.
25.048 RESULT IN A QROB THAT IS LESS THAN SECTION 24.738.

21.
9703.
9897.

10023.
10088.
10343.

20.
9909.
10004.
10133.
10270.
9909.
10004 .
10133.
10270.

17.
9651.
9945.

4.1
9876.
1474.5
1478.6
5200.

4.1
9897.
1489.7
1477 .6
1480.9
1473.6

4.1
9945.
1483.8
1483.5
1468.5
1466.
1483.8
1483.5
1479.
1479.
4.1
9983.
1494.9
1481.8

9940.
10111.
9876.
10193.

9936.
10038.
9717.
9931.
10038.
10127.

9968.
10019.
9945.
10019.
10162.
10365.
9945.
10019.
10162.
10365.
9860.
10017.
9694.
9983.

10060.
650.
1467.
1480.1

10200.

350.
1479.2
1472 .8
1476.7
1472.5

10350.
470.
1477.7
1477.3
1472.5
1466.
1477.7
1479.
1479.
1479.
10300.
530.
1493.1
1478.

220.
9983.
10247.

NATURAL CONDITIONS AT SECTION

630.
9736.
9965.

10045.
10224.

450.
9986.
10032.
10185.
10450.
9986.
10032.
10185.
10450.

570.
9736.
9990.

Page 14

491.

1466.8 10000.

THE DEER VALLEY ROAD CENTERLINE IS AT RM 24.635.

1467.9

10037.

ALTHOUGH THE RIGHT

EFFECTIVE FLOW IS

OVERBANK LOW ELEVATIONS ARE
ARTIFICIALLY ADJUSTED AT SECTIONS 24.838 TO 25.163 TO YIELD QROB

544.
1479.3
1472.3
1480.8
1474.4

528.
1474.8
1479.5
1469.9

1468.
1474.8
1479.5

1479.

1479.

554.
1481.7
1477.9

9805.
9986.
10067 .
10291.

9991.
10066.
10199.
10630.

9991.
10066.
10199.
10630.

9813.
10000.

1477.7

1472.
1477.6
1473.6

1474.7
1469.1
1469.7
1490.
1474.7
1479.
1479.
1490.

1480.7
1477.7

9884.
10000.
10079.
10330.

10000.
10111.
10219.
10660.
10000.
10111.
10219.
10660.

9926.
10004.



cavefema.dat
10044.

9736.
9990.
10044.

520.
9707.
9986.

10154.
10405.
10525.

580.
9947.
10005.
10220.

9947.
10005.
10220.

10080.

9813.
10000.
10080.

1470.

1481.7
1477.9
1481.

554.
1486.
1484.

1486.5
1492.2

9817.
10000.
10223.
10420.

607 .
1489.9
1493.1
1488.4

1489.9
1493.1
1489.

9965.
10025.
10291.

9965.
10025.
10291.

1470.

1480.7
1477.7
1481.

1486.
1493.6
1483.7

1489.

1491.6
1485.3
1498.8

1491.6
1489.
1498.8

10540.

9926.
10004.
10540.

9941.
10017.
10232.
10431.

9972.
10044 .
10312.

9972.
10044.
10312.

THE BREAKOUT IN THE RIGHT OVERBANK IS NOT EFFECTIVE DUE TO DOWNSTREAM
HIGH ARTIFICIAL LEVEES HAVE BEEN SET ON THE RIGHT AT SECTIONS

* 1484.8 10017. 1483.6 10032. 1478.1
* 1480. 10610. 1503.3 10690.
GR1504.8 9651. 1494.9 9694. 1493.1
GR1482.4  9945. 1481.8  9983. 1478.
GR1484.8 10017. 1483.6 10032. 1481.
GR 1481. 10610. 1503.3 10690.
ET 4.1 9850. 10250.
X125.048 23 9966. 10017 580.
GR1497.2 9659. 1493.6 9692. 1486.7
GR1486.6  9966. 1485.7  9981. 1484.
GR1488.3 10026. 1486. 10062. 1485.4
GR1484.6 10247. 1488. 10258. 1487.5
GR 1484. 10450. 1484. 10470. 1500.
QT 2 4900. 4900.
ET 4.1 9940. 10175.
X125.163 16. 9972. 10025. 640.
* 1499.3  9878. 1492.6 9917. 1490.2
* 1486.2 9984. 1486.3 10000. 1486.
* 1486.3 10088. 1486.3 10147. 1486.4
* 1499.8 10417.
GR1499.3 9878. 1492.6 9917. 1490.2
GR1486.2 9984. 1486.3 10000. 1486.
GR 1489. 10088. 1489. 10147. 1489.
GR1499.8 10417.
¥ PONDING.
% 25.262, 25.374, AND 25.434.
ET 4.1 9750. 10023.
X125.262 28. 9948. 10030. 470.
x3  10.
GR1503.2 9465. 1506.4 9470. 1489.6
GR1491.5 9646. 1492.7 9689. 1492.6
GR1489.1 9969. 1493.6 9987. 1490.2
GR1488.4 10044. 1487.4 10059. 1486.
GR 1492. 10420. 1492. 10450. 1484.
GR 1486. 10575. 1488. 10585. 1494.
ET 4.1 9925. 10023.
x125.374 16. 9969. 10023. 680.
x3  10.
GR 1510. 9628. 1498.2  9659. 1496.
GR 1496. 9933. 1497.8 9944. 1497.8
GR1499.3 9969. 1493.5 9986. 1493.3
GR 1510. 10023.1
NC 0.05 0.035 0.035
ET 4.1 9970. 10036.
X125.434 14. 9968. 10036. 400.
X3  10.
GR1511.5 9463. 1506.8 9561. 1504.8
GR1501.3 9885. 1500.8 9942. 1500.6
GR1496.6 10000. 1495.8 10018. 1504.
ET 4.1 9970. 10050.
X125.500 9. 9908. 10105. 250.
GR1511.5 9908. 1506.9 9927. 1504.5
GR1498.5 10025. 1503.7 10061. 1507.7
i CAP CANAL OVERSHOOT STRUCTURE
0.3 0.5

SECTION IN DOWNSTREAM OUTLET OF OVERSHOOT IN STILLING POOL

570.

9513.
9707.
10000.
10070.
10475.
10610.

300.

9704.
9950.
10000.

190.

9631.
9954.
10036.

420.
9943.
10094.
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523.

1490.2
1490.5
1490.8
1484.4

1484.

1491.6
9547.
9823.

10016.

10260.

10510.

591.
1495.7

1495.6
1493.5

1499.3
9838.
9955.

10011.

317.
1504.9
1504.9 9716.
1504.9  9968.
1510. 10036.1

349.
1499.9
15009.

9957.
10105.

1510.
1492.2
1491.6
1496.8

1486.

1488.

1496.2
1496.7
1498.8

1502.
1496.8

1497.7

9618.
9948.
10030.
10380.
10535.

9920.
9963.
10023.

9788.
9990.

10000.



cavefema.dat
ET 4.1 9960. 10040.
. X125.523 9. 9963. 10037.  120.  120.  121.
GR 1510. 9900. 1508. 9930. 1498. 9950. 1498. 9963. 1496. 9964.
GR 1496. 10036. 1498. 10037. 1498. 10050. 1510. 10100.

i SECTION AT DOWNSTREAM CREST OF OVERSHOOT WHERE FLOW PASSES
% THROUGH CRITICAL DEPTH. DO NOT ENCROACH.

NC 0.05 0.035 0.015

X125.534 4. 9963. 10037. 58. 58. 58.

GR 1515. 9963. 1505.54 9964. 1505.54 10036. 1515. 10037.

. SECTION AT UPSTREAM END OF NARROW CHUTE. DO NOT ENCROACH.

oo

X125.551 90. 90. 90.

#® SECTION AT UPSTREAM FLARED ENTRANCE TO OVERSHOOT. DO NOT
i ENCROACH.

X125.557 4. 9954. 10046. 32. 32. 32.

GR 1515. 9954. 1505.54 9973. 1505.54 10027. 1515. 10046.

* NATURAL SECTION UPSTREAM OF OVERSHOOT. SET ENCROACHMENTS
2 TO NATURAL SSTA & ENDSTA.

o

NC 0.035 0.035 0.035
QT 2 2900. 2900.

ET 4.1 9949. 10050.
X125.561 5. 9948. 10069. 20. 20. 21.
GR1514.9 9948. 1505.6 9971. 1505.7 10000. 1506.3 10048. 1515.2 10069.
NC 0.1 0.3
QT 2 2700. 2700.

‘ ET 4.1 9950. 10050.
X125.680 36. 9927. 10093. 580. 660. 628.
GR1519.8 9136. 1518.8 9203. 1516.1 9267. 1515.7 9325. 1515.7  9359.
GR1516.7 9372. 1514.9 9462. 1514.2 9504. 1515.2 9516. 1515.6  9559.
GR1515.7  9593. 1515. 9622. 1516.9 9637. 1515.3 9653. 1512.1 9664.
GR1512.4 9688. 1513.8 9704. 1518.5 9720. 1510.6 9747. 1514.3  9796.
GR1513.9 9866. 1514.4 9927. 1508.7 9946. 1511.3 9961. 1511.2  9985.
GR1506.5 9997. 1506.8 10000. 1506.8 10011. 1510.5 10022. 1511.1 10057.
GR1509.6 10063. 1511.2 10093. 1512.4 10167. 1510. 10278. 1508.7 10295.
GR1534.1 10338.
QT 2. 2500. 2500.
ET 4.1 9982. 10082.
X125.786 32. 9978. 10056. 600. 470. 560.
X3  10. 1518.9
GR1522.7  9477. 1522.5 9507. 1515.5 9529. 1515.7 9575. 1514.1 9667.
GR1514.3  9705. 1513.4  9736. 1517. 9753. 1516.8 9776. 1517.2  9794.
GR1513.5 9822. 1516.2 9837. 1512.2 9848. 1516.5 9872. 1514.6  9883.
GR 1517. 9913. 1517. 9922. 1515.2 9944. 1518.9 9964. 1518.9 9978.
GR1511.2 9990. 1511.4 10000. 1510.7 10010. 1514.5 10020. 1512.2 10041.
GR1515.8 10056. 1515.3 10189. 1517.3 10353. 1515.1 10418. 1514. 10435.
GR1514.2 10440. 1532.8 10465.
QT 2 2300. 2300.
ET 4.1 9959. 10059.
X125.947 14. 9950. 10066. 870. 830. 850.

GR 1524. 9816. 1522.7 9917. 1522.7 9950. 1518.8 9971. 1518.3  9986.
GR1514.4 10000. 1514.5 10011. 1518.4 10028. 1519.7 10037. 1520.6 10066.
GR1519.3 10107. 1518.2 10113. 1518.8 10119. 1529.5 10139.

QT 2. 2200. 2200.

ET 4.1 9950. 10023.
X126.058 15. 9966. 10024. 540. 570. 586.
. GR1529.2 9598. 1526.6 9747. 1527.1 9765. 1526. 9790. 1523.3 9845.
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GR1522.1
GR1517.4
QT 2.
ET

X126.152
GR1530.2
GR 1520.
GR1530.7
QT 2.
ET

X126.265
GR1533.9
GR 1522.
QT 2.
ET

X126.372
GR1558.5
GR1525.9
GR1529.9
QT 2.
ET

X126.492
GR1539.5
GR1530.2
GR1526.2
GR1536.4
NC 0.04
QT 2.
ET

X126.582
GR1538.6
GR1526.4
GR1527.2
GR1527.4
GR1524.1
GR 1526.
GR1526.8
GR1536.7
ET

X126.673
X3 10.
GR1549.
GR1530.
GR1532.
GR1532.
GR1532.
GR1533.
GR1537.
GR1534.
GR1539.
QT 2.
ET

X126.784
GR1556.2
GR1548.7
GR1549.4
GR1543.2
GR1550.8
GR1552.5
QT 2.,
ET

X126.883
GR1555.5

NN AN WO

9904.
10000.
2000.

13.
9789.
9982.

10102.
1900.

10.
9829.
10000.
1700.

14.
9909.
9990.

10055.
1600.

117E
9819.
9920.
10019.
10097.
0.04
1300.

37 .
9388.
9510.
9622.
9786.
9911.

10014.
10140.
10224.

44.

9490.
9656.
9803.
9922.
10000.
10077.
10165.
10285.
10378.
1100.

29,
9628.
9721.
9898.
10000.
10091.
10191.

1000.

21.
9726.

1521.1
1516.2
2000.

4.1
9956.
1529.9
1520.1
1531.9
1900.

4.1
9955.
1533.6
1522.5
1700.

4.1
9966.
1544.2
1523.9
1533.8
1600.

4.1
9866.
1538.5
1527.7
1528.4
1537.1

0.03
1300.

4.1
9869.
1538.
1525.
1526.
1528.
1524.
1527 .
1528.
1537.

4.
9955.

1541.
1530.
1532.
1532,
1531.
1533.
1536.
1534.
1539.
1100.
4.1
9975.
1553.4
1549.2
1549.7
1544.4
1551.
1552.7
1000.
4.1
9773.
1549.5

HFuUcoNORERNUVTW

LOOOWONOOLOUI

9927,
10010.

9970.
10069.
9847 .
10000.
10114.

9973.
10029.
9913.
10010.

9967 .
10080.
9928.
9995.
10080.

9953.
10084.
9851.
9953.
10039.
10100.

9945.
10028.
9411.
9519.
9655.
9817.
9937.
10028.
10157.
10226.
9970.
10077.

9544.
9681.
9829.
9944.
10013.
10105.
10192.
10304.
10387.

9981.
10080.
9629.
9749.
9925.
10019.
10110.
10228.

9975.
10122.
9759.

cavefema.dat

1521..
1516.8

10040.

240.
1527.3
1520.5
1533.1

10060.

580.
1534.3
1524.8

10064.

600.
1535.7
1523.8
1534.6

10045.

640.
1537.5
1525.8
1530.4

10025.

460.
1535.
1525.
1527.
1527 s
1525.
1526.
1528.

10030.
510.

1534.
1530.
1532.
1534.
1532.
1534.
1533.
1535.

1552.

10031.
590.
1551.5
1548.9
1550.7
1545.4
1551.
1552.

10025.
530.
1544.7

LN OWW

HFouiohwouvioo

9951.
10014.

550.
9895.
10018.
10139.

610.
9916.
10015.

510.
9945.
10000.
10100.

610.
9866.
9972.

10062.

480.
9445
9539.
9691.
9845.
9958.

10047.
10176.

460.

9585.
9715.
9851.
9955.
10023.
10130.
10205.
10331.
10411.

530.
9652.
9783.
9951.

10045.
10132.
10271.

500.
9773.
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1522.
1524.

496.
1525.4
1522.2

597.
15317
1526.5

565.
1531.6
1527.3
1535.5

634.
1533.3
1525.8
1534.8

475.
1532.
1526.
1526.
1528.
1525.
1527.
1533.

CONOANOWN

480.

1533.
1530.
1532.
1532.
1532.
1536.
1533.
1535.
1550.

WONDBNOR U

586.
1550.
1549.
1551.
1550.
1550.
1551.

OONNDAU

523.
1542.

9966.
10024.

9956.
10050.

9955.
10029.

9966.
10016.
10116.

9880.
9994.
10078.

9471.
9568.
9725.
9869.
9983.
10086.
10195.

1535
9600.
9748.
9868.
9970.
10047 .
10141.
10237.
10348.
10420.

9674.
0822.
9975.
10069.
10150.
10279.

9791.

1520.8
1541:9

1522 .3
1526.

1523.8
15295

1528.4
1526.6

1530.9
1525.7
1536.

1530.
1526.
1527.
1526.
1525.
1526.
1536.

SOVINONUVTW

1531.
1531.
1532.
1532.
1531.
1537.
1533.
1539.

NNOONNREF

1549.
1549.
1542.
1551.5

1551.

NUTo)

1540.1

9976.
10048.

9972.
10069.

9995.
1.0115.

9981.
10034.

9891.
10000.
10084.

9493.
9602.
9752.
9894.
10000.
10123.
10211.

9629.
9773.
9898.
9988.
10061.
10149.
10265.
10359.

9695.
9859.
9985.
10080.
10162.

9803.




cavefema.dat

GR1540.1 9895. 1540.1 10000. 1540.1 10062. 1540.6 10074. 1541.3
GR1542.8 10122. 1542.6 10148. 1542.5 10166. 1544.1 10179. 1546.3
GR 1549. 10209. 1553.7 10235. 1555.3 10255. 1557.4 10265. 1557.4
GR1556.2 10282.

QT 2l 900. 900.

ET 4.1 9975. 10025.

X126.984 32. 9943. 10170. 480. 460. 533.

GR1560.6  9811. 1559.7 9833. 1557.2 9861. 1554.5 9891. 1549.4
GR1545.5 9943. 1543.8 9953. 1542.3 9968. 1542.1 10000. 1545.1
GR1540.6 10023. 1540.6 10107. 1540.6 10124. 1541.7 10135. 1540.5
GR1540.5 10156. 1546.5 10170. 1547.3 10189. 1547.5 10203. 1547.7
GR1546.7 10231. 1543.5 10241. 1542.8 10256. 1542.3 10271. 1542.3
GR1544.6 10290. 1543.4 10300. 1543.3 10310. 1544.8 10323. 1545.3
GR1558.9 10356. 1551.6 10369.

ET 4.1 9883.7 10013.1

X127.060 33. 9980. 10019. 270. 470. 401.

x3 10. 1565.
GR1566.5 9583. 1559.9 9608. 1557.5 9614. 1557.6 9617. 1560.3
GR1560.6 9643. 1560.9 9670. 1559.8 9683. 1559.6 9706. 1560.
GR1559.4  9740. 1559.5 9772. 1560.4  9795. 1560. 9824. 1558.8
GR1558.7 9879. 1558.9 9895. 1558.5 9911. 71559.2 9940. 1560.
GR1559.7 9963. 1560.6 9967. 1560.8 9980. 1554.6 9997. 1554.1
GR1555.1 10005. 1562.6 10019. 1562.2 10040. 1562.1 10056. 1563.4
GR1565.2 10081. 1566. 10093. 1563.9 10103.

QT 2. 600. 600.

ET 4.1 9881.1 10020.

X127.166 36. 9977. 10023. 560. 560. 560.

x3  10. 1565. 1565.
GR 1572. 9622. 1572.2 9639. 1571.5 9661. 1569.4 9686. 1568.5
GR1568.1 9719. 1568.4 9730. 1567.4 9742. 1567.1 9762. 1567.9
GR1568.8 9787. 1567.6  9811. 1566.7 9830. 1566. 9847. 1562.3
GR1558.7 9868. 1557.6 9870. 1558.4 9872. 1560.6 9875. 1560.9
GR1560.9  9911. 1560.8 9943. 1560.7 9955. 1564.2 9963. 1564.2
GR1555.2 9995. 1555.2 10000. 1555.2 10008. 1563.9 10023. 1563.9
GR1561.1 10043. 1561.1 10067. 1560.8 10098. 1560.9 10129. 1561.5
GR1562.8 10146.

% SECTION 27.294 IS NEAR THE DOWNSTREAM OUTLET OF CAVE BUTTE DAM.
QT 2. 400. 400.

ET 4.1 9972. 10022.2

X127.294 26. 9967. 10027. 710. 630. 676.

GR1591.6  9811. 1589.8 9827. 1587.9 9839. 1589.7 9851. 1588.2
GR1585.6  9883. 1584.2 9888. 1584.4 9900. 1583.9 9914. 1568.3
GR1565.9  9954. 1565.2 9967. 1558.3 9980. 1557.2 9984. 1556.2
GR 1556. 10000. 1556. 10007. 1564.6 10027. 1565.6 10037. 1573,
GR1572.8 10074. 1573.4 10093. 1574. 10112. 1575. 10135. 1575.4
GR1575.6 10171.

# THE CENTERLINE OF CAVE BUTTE DAM IS AT RM 27.365.

*

FOLLOWING IS THE TRUBUTARY RUN FOR THE EAST FORK OF CAVE CREEK.

SECTION 19.56 IS JUST DOWNSTREAM OF THE CONFLUENCE WITH THE EAST
FORK. THIS SECTION IS USED TO BEGIN THE TRIBUTARY RUN FOR THE
EAST FORK OF CAVE CREEK. THE CONFLUENCE OCCURS AT RM 19.608

L R

*

NC 0.035 0.035 0.035 0.1 0.3

QT 2. 14600. 14600.

ET 4.1 9921.37 10061.

X1-19.56 17. 9929. 10065. 730. 720. 729.
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10093.
10194.
10279.

9920.
10012.
10147.
10218.
10282.
10333.

9624.
9720.
9852.
9954.
10000.
10068.

9709.
9772.
9858.
9884.
9977.
10038.
10142.

9870.
9948.
9987.
10054.
10163.




GR1346.1  9801.
GR1315.6 10000.
GR1330.6 10065.
GR1331.2 10223.

cavefema.dat

1329.7 9902. 1329.7 9929. 1316.5 9950. 1316.8 9978.
1315.6 10008. 1316.6 10026. 1316.4 10035. 1317.5 10043.
1330.8 10099. 1330.5 10146. 1330.2 10195. 1330.9 10208.

1332.1 10301.

# SECTION 0.029 IS JUST UPSTREAM OF THE CONFLUENCE WITH CAVE CREEK
% WASH. SECTION 19.556 DOWNSTREAM IN THE WASH IS USED TO START THE
% RUN ON THE EAST FORK.

*

QT 2. 9500.
NC 0.035 0.035
ET

X1 0.029 45
GR1336.7  9849.
GR1319.8  9982.
GR 1330. 10090.
NC 0.035 0.035
ET

X1 0.112 225
GR1357.6  9597.
GR1332.1  9887.
GR1321.5  9985.
GR1329.3 10076.
GR1334.5 10320.
ET

X1 0.198 26.
GR1334.8  9569.
GR1333.3  9863.
GR1324.5  9981.
GR1328.8 10085.
GR1337.3 10170.
GR1336.7 10417.
ET

X1 0.288 20.
GR1338.2  9550.
GR1328.9  9933.
GR1335.9 10069.
GR1339.6 10443.
ET

X1 0.398 19,
GR1340.2  9739.
GR1329.4  9979.
GR1340.6 10119.
GR1339.7 10352.
ET

X1 0.482 20.
GR 1347. 9903.
GR1331.2  9988.
GR1340.9 10125.
GR1341.1 10315.
ET

X1 0.575 19.
GR 1348. 97717 .
GR1337.8  9977.
GR1338.9 10023.
GR1341.8 10239.
QT 2. 9400.
ET

X1 0.697 16.
GR1346.4  9847.
GR1340.4  9912.
GR1334.6 10000.
GR1346.4 10237.

9500.
0.015
4.1 9942.56 10073.1
9942. 10043. 380. 450. 430.
1332.4 9893. 1329.5 9942. 1326.3 9954. 1326.3  9963.
1319.6 9995. 1319.6 10000. 1319.6 10019. 1328.2 10043.
1330.3 10128. 1332.4 10166. 1333.1 10216. 1333.1 10217.
0.03
4.1 9905. 10092.
9887. 10101. 430. 450. 483.
1333.1 9743. 1332.6 9804. 1332. 9816. 1331.8 9863.
1329.4 9906. 1329.4 9915. 1323.4 9937. 1322.3  9949.
1321.6  9999. 1321.6 10000. 1322. 10037. 1323.2 10049.
1334.8 10101. 1334.8 10139. 1333.4 10214. 1334.8 10286.

1334.5 10321.
4.1 9910. 10110.
9897. 10133. 460. 420. 454.

1336.5 9570. 1335.1 9591. 1335.7 9694. 1333.8 9754.
1332.4 9897. 1329.4 9916. 1325.5 9937. 1323.8 9965.
1324.8 9999. 1324.8 10000. 1324.1 10044. 1324.5 10058.
1328.8 10093. 1336.3 10122. 1337.8 10133. 1336. 10138.
1337.1 10262. 1337. 10356. 1345.1 10370. 1337.1 10382.

4.1 9903. 10054.
9885. 10069. 470. 460. 475.

1337.6 9684. 1336.1 9733. 1336.9  9848. 1336. 9885.
1326.6 9954. 1325.9 9978. 1325.7 10000. 1328.5 10026.
1335.9 10078. 1336.7 10089. 1336.2 10101. 1338. 10213.
1347.3 10459. 1341. 10472. 1341.9 10485. 1339.9 10517.

4.1 9912. 10094.
9904. 10119. 600. 540. 581.

1340.7 9804. 1339.3 9843. 1338.9 9904. 1330.2 9949.
1328.8 10000. 1329.7 10061. 1338.1 10098. 1338.1 10105.
1338.4 10126. 1338.6 10168. 1340.5 10175. 1339.9 10190.

1339.2 10456. 1339.5 10478. 1339.8 10533.
4.1 9904. 10175.
9937. 10024. 440. 270. 444.

1341.4 9904. 1341.1 9937. 1337.1 9953. 1333.4 9962.
1331.3 10000. 1331.3 10008. 1338. 10024. 1340.8 10093.
1341.6 10161. 1340.4 10236. 1341.6 10256. 1340. 10291.
1340.9 10402. 1341.5 10528. 1341.5 10640. 1343. 10910.

4.1 9870. 10080.
9869. 10049. 460. 500. 491.

1342.8 9778. 1340.2 9869. 1337.1 9896. 1341.1 9944.
1331.7 9990. 1331.5 9997. 1331.5 10000. 1332. 10011.
1343.1 10049. 1342.5 10105. 1343.5 10113. 1342.9 10186.

1342. 10274. 1343.2 10411. 1345.4 10755.

9400.
4.1 9875. 10035.
9847. 10023. 640. 640. 644.

1345.3  9855. 1338.8 9882. 1338.1  9888. 1339. 9900.
1343.4 9919. 1341.4 9921. 1339.9 9950. 1334.9 9967.
1334. 10007. 1341.4 10023. 1343.8 10061. 1345.4 10102.
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NC 0.035
ET

X1 0.826
GR1349.5
GR1338.8
GR 1351.
ET

X1 0.945
GR1352.7
GR1349.8
GR1347.7
GR1350.1
ET

X1 1.035
GR 1354.
GR1348.4
GR1345.9
GR1342.3
GR1352.4
NC 0.04
ET

X1 1.121
GR1355.2
GR1346.4
GR1348.8
GR1354.2
ET

X1 1.204
GR1355.4
GR1344.3
GR1353.7
GR1356.3
QT 2
ET

X1 1.315
GR1359.7
GR1351.6
GR1357.8
GR 1358.
NC 0.035
ET

X1 1.420
GR 1364.
GR 1356.
EJ
Tl
T2
T3
31
32
ER

15.

0.035

11.
9815.
9988.

10219.

20.
9469.
9819.
9956.

10046.

22.
9670.
9832.
9921.
9992.

10100.
0.04

19.
9850.
9955.

10036.
10121.

16.
9930.
9995.

10072.
10334.
9100.

17.
9904.
10028.
10085.
10230.
0.035

9,
9860.
10070.

0.035
4.1
9929.
1346.4
1338.8

4.1
9856.
1352.6
1349.5
1340.4
1350.1
4.1
9841.
1350.5
1350.8
1348.6
1341.9
1353.
0.04
4.1
9868.
1355.
1345.1
1350.6
1355,
4.1
9949.
1355.6
1344.8
1353.5

9100.
4.1
9904.
1352.7
1353.4
1358.
1360.
0.025
4.1
9895.
1362.
1360.

9880.
10050.
9893.
10000.

9870.
10034.
9548.
9843.
9978.
10100.
9870.
10022.
9723 .
9841.
9941.
10000.
10153.

9890.
10069.
9868.
9966.
10048.
10134.
9950.
10043.
9949.
10000.
10098.

9905.
10074.
9916.
10043.
10091.
10240.

9895.
10085.
9870.
10085.

cavefema.dat

10040.

680.
1345.5
1339.2

10030.

680.
1351.8
1348.6
1340.8
1352.8
10030.

440.
1352.3
1348.1
1348.1
1348.8

10050.

480.
1348.4
1343.6
1351.1
1355.1
10110.

430.
1348.3
1348.3
1354.2

10060.
720.
1350.3
1353.4
1358.

10085.
380.
1360.
1362.

660.
9929.
10009.

600.
9674.
9856.

10000.
10215.

460.
9776.
9844.
9948.

10022.

440.
9897.
9994.

10059.
10173.

450.
9964.
10027 .
10165.

700.
9931.
10056.
10130.

420.
9895.
10100.

681.
1342.7
1349.5

628.
1351.8
1345.5
1340.8
1353.4

475.
1352,
1349.2
1343.9
1351.2

454.
1346.1
1343.6
1353.6

1355.

438.
1348.3
1352.5
1356.1

734.
1348.8
1356.5

1352.

407 .
1356.
1364.

9969.
10050.

9704.
9866.
10008.
10254.

9795.
9871.
9966.
10046.

9910.
10000.
10069.
10175.

9978.
10043.
10178.

10000.
10064.
10150.

9910.
10120.

1338.8
1350.1

1349.
1346.8
1349.5

1353.

1348.
1349.
1343.
1352.

vTw b o

1345.
1348.
1354.

RRo

1344.
1353.
1355.

[0 oY JUN]

1351.1
1359.
1352.

1354.9

MIDDLE CAVE CREEK FLOODPLAIN DELINEATION STUDY, ACDC TO DAM

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 1989 BY BURGESS & NIPLE

CAVE CREEK WASH

3.

-1.

FLOODWAY

Page 20

J.MISCHLER

1284.69

9974.
10066.

9769.
9929.
10034.
10284.

9823.
9908.
9983.
10059.

9931.
10015.
10082.

9991.
10057.
10262.

10012.
10074.
10170.

10000.




A.2.5.c: Cave Creek Study Output File — cavefema.out

@ Gannett Flemming

CLOMR for Greenway Parkway Bridge
over Cave Creek
Technical Data Notebook




Tk ok ek ok kR ok ek R ok ok ok ok ok ok ok ok ok ok ek ok e kK ke P A e e S Y

* HEC-2 WATER SURFACE PROFILES * . * U.S. ARMY CORPS OF ENGINEERS *
* * * HYDROLOGIC ENGINEERING CENTER *
. * Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D *
* * * DAVIS, CALIFORNIA 95616-4687 *
* RUN DATE 130CT97 TIME 15:45:18 * * (916) 756-1104 *

P R R AR R S R L R R R hokkk ke k kA E kA ARk Ak ok kok ko dkdhhk ko kkkk ko

X X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX
'1
130CT97 15:45:18 PAGE 1
THIS RUN EXECUTED 130CT97 15:45:18
kkkhkhkhkrhkhkkdkxhkhkhkhkhkhkhkxkhhhrhhhhhhhddxxt
HEC-2 WATER SURFACE PROFILES
Version 4.6.2; May 1991
. khkhkkhkhkdkhhhdhhhkrrhddrrhorbdrd bbb d bk dxhk s

T1 MIDDLE CAVE CREEK FLOODPLAIN DELINEATION STUDY, ACDC TO DAM

T2 FLOOD CONTROL DISTRICT OF MARICOPA CO. 1989 BY BURGESS & NIPLE

T3 CAVE CREEK WASH NATURAL 100-YR J. MISCHLER

CAVE BUTTE DAM CONTROLS DISCHARGES UP TO THE 100 YEAR FLOOD.

ABOVE THE 100 YEAR FLOOD, THE EMERGENCY SPILLWAY WILL PASS FLOWS.

AS THE EFFORT TO COMPUTE 500 YEAR HYDROLOGY (WHICH WOULD REQUIRE
ANALYSIS OF THE ENTIRE WATERSHED ABOVE THE DAM) IS NOT JUSTIFIED

BY THE VALUE OF 500 YEAR FLOODPLAIN INFORMATION, THE FLOOD CONTROL
DISTRICT HAS BEEN GRANTED PERMISSION BY FEMA "“TO DELETE THE 500 YEAR
FLOOD FROM THE RESTUDY OF CAVE CREEK WASH. ONLY THE WATERSHED BELOW
THE DAM HAS BEEN CONSIDERED FOR HYDROLOGIC COMPUTATIONS OF THE 10, 50,

AND 100 YEAR FLOODS.

FLOODWAY RUN FROM SEDIMENT BASIN TO CAVE BUTTE DAM.




FOR SECTIONS 15.310 TO 16.971, REFER TO A SEPARATE SUPERCRITICAL

RUN FOR THE CORPS OF ENGINEERS' CONCRETE LINED CHANNEL. (NATURAL PROF)

FLOW IS WITHIN THE CORPS OF ENGINEER'S CHANNEL, SEDIMENT BASIN, OR
THEREFORE NO FLOODWAY

BROAD CRESTED WEIR INLET FROM RM15.015 TO 17.492,

IS RUN FOR THIS REACH.

FILE LAST MODIFIED 1/26/90

J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS ) WSEL FQ
2. 1283.69

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

1. -1. 15.
J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38. 42. 1. 53. 54. 4. 8. 43. 10. 51.

46. 40. 41, 110. 200.
1

‘ 130CT97 15:45:18 PAGE 2
QT 2. 15400. 15400.
NC 0.04 0.04 0.04 0.1 0.3
BEGIN ENCROACHMENTS UPSTREAM OF THE SEDIMENT BASIN
ET 10.41
X1 17.588 25. 9982. 10193. 440. 560. 496.
GR  1291.4 9666. 1290.3 9746. 1275.6 9817. 1275.2 9835. 1273.5 9854.
GR  1277.8 9873. 1279.7 9889. 1277.3 9896. 1278.2 9909. 1281.6 9922.
GR  1281.9 9939. 1282.2 9964. 1278.1 9982. 1269.6 9992. 1270.6 10000.
GR = 1270.9 10009. 1272.6 10014. 1273.6 10039. 1273.6 10079. 1271.2 10144.
GR  1271.2 10170. 1276.4 10193. 1290.5 10264. 1291.3 10328. 1291. 10495.
ET 4.1 9900. 10150.
X1 17.662 23. 9941. 10130. 380. 400. 391.
. GR  1293.1 9731. 1293.1 9781. 1291.6 9791. 1282.7 9835. 1278.1 9844.

GR  1279.2 9871. 1277.3 9911. 1276.4 9941. 1272.5 9986 . 1271.6 10000.
GR  1274.6 10016. 1277.5 10033. 1278.8 10063. 1278.9 10086. 1276.8 10099.




GR 1275.7 10111, 1281.6 . 10130. 1285.2 10161. 1293.1 10208. 1294. 10221.
GR 1293.7 10281. 1294. 10400. 1294.5 10432.
‘ ET 10.41
X1 17.783 18. 9921. 10064. 540. 500. 639.
GR 1295.2 9812. 1294. 9837. 1291.3 9861. i286.9 9895. 1280.5 9921.
GR 1276.8 9938. 1278.3 9954. 1277.6 9973. 1275.4 10000. 1276.3 10019.
GR 1277.4 10033. 1277.7 10045. 1281.1 10064. 1281.3 10074. 1284.6 10097.
GR 1289.8 10122. 1291.5 10143. 1291.9 10153.
X1 17.932 23. 9956. 10066. 790. 780. 787.
GR 1294.8 9675. 1294.7 9732. 1295.5 9750. 1293.6 9766. 1297.5 9792.
GR 1297.5 9837. 1298.3 9869. 1291.9 9896 . 1289.7 9956. 1283.6 9966.
GR 1283.5 9971. 1277.9 9986. 1278.2 10000. 1278.2 10006. 1279.5 10008.
GR 1279.9 10022. 1280.2 10032. 1285.5 10054. 1290.2 10066. 1290.6 10083.
GR 1298.5 10131. 1299.7 10159, 1299.7 10193.
THUNDERBIRD ROAD BRIDGE - ALTHOUGH THE ROAD IS LOWEST IN THE RIGHT
OVERBANK, HIGH BANKS UPSTREAM PREVENT THIS AREA FROM BECOMING EFFECTIVE,
THEREFORE, ONLY THE BRIDGE OPENING IS CONSIDERED ON THE GR CARDS AND
‘ ONLY THE BRIDGE LENGTH IS CONSIDERED FOR THE BT CARDS. ENDS OF THE
SECTIONS ARE ARTIFICIALLY EXTENDED. BT'S ARE RAISED 0.5' FROM CENTER-
LINE OF ROAD ELEVATIONS AT THE BRIDGE. TO ACCOUNT FOR THE RAILING.
4.1 9951. 10049.
NC 0.035 0.035 0.025 0.3 0.5
X1 18.042 8. 9951. 10049. 620. 550. 581. 2.4
GR 1305. 9951. 1283.4 9952. 1282.9 9979. 1279.9 9980. 1279.9 10020.
GR 1281.9 10021. 1284.2 10048. 1305. 10049.
1
130CT97 15:45:18 PAGE
SB 1.05 1.56 3. 75. 4. 1059. 0.81 1280.2 1279.9
NC 0.03 0.03 6.025
4.11 9951. 10049.
X1 18.061 101. 101. 101. 0.8
o
ELTRD IS 1298.4+3.2HV = 1301.6




X2 1. 1293.2 1301.6
BT 4, 9951. 1305. 0. 9952. 1298.4 0. 10048. 1298.4 0.
BT 10049. 1305. 0.

o
NC 0.035 0.035 0.035
ET 4.1 9900. 10085.
X1 18.081 11. 9942. 10045. 80. 130. 106.
GR 1300.5 9819. 1300.2 9866. 1298.2 9899. 1286.6 9942. 1282.7 9960.
GR 1281.4 10000. 1281.1 10008. 1282.7 10030. 1284.9 10045. 1297.3 10088.
GR 1300.2 10112.
NC 0.1 .3
ET 4.1 9857. 10125.
X1 18.174 29. 9919. 10073. 500. 490. 491.
GR 1303.6 9673. 1304.6 9713. 1307.3 9757. 1302.5 9801. 1302. 9850.
GR 1288. 9904, 1287.3 9915. 1288.7 9919. 1284. 9927. 1283.5 9956.
GR 1282.6 9975. 1283.5 9985. 1281.8 9992. 1281.7 10000. 1282. 10006.
GR 1282.3 10011. 1282.7 10020. 1294.6 10073. 1297. 10093. 1296.2 10113.
GR 1293.7 10142. 1293.7 10182. 1296.8 10236. 1299.3 10270. 1298.9 10295.
GR 1298. 10340. 1299.8 10364. 1298. 10396. 1301.1 10478.

o
ET 4.1 9882.2 10110.
X1 18.269 12. 9942. 10060. 500. 500. 502.
GR 1303.8 9868. 1288.1 9928. 1288.4 9942, 1285.3 9952. 1283.8 9979.
GR 1283.8 10000. 1283.8 10010. 1285.6 10023. 1292.4 10060. 1294. 10071.
GR 1303.2 10130. 1303.7 10144.
ET 4.1 9895.6 10107.8
X1 18.362 20. 9942. 10060. 490. 510. 491.
GR 1315.5 9728. 1315.4 9758. 1315.8 9780. 1310.6 9807. 1307.1 9862.
GR 1298.6 9905. 1290. 9942. 1287.8 9952. 1288. 9967. 1286.1 9971.
GR 1285.3 10000. 1286.8 10022. 1286.8 10036. 1290.6 10060. 1303.8 10124.
GR 1307.7 10151. 1307.5 10169. 1306.8 10183. 1308.1 10240. 1308.8 10283.

DOWNSTREAM GOLF CART CROSSING ON A SINGLE 78" CMP WITH PROTRUDING
ENDS AND EMBANKMENT SLOPES (NO WINGWALLS).

o
ET 4.1 9885. 10110.
X1 18.445 13. 9992, 10005. 470. 460. 440.




X3
GR
GR

@

1

SB
ET

X1

X2
X3
BT
BT
BT

BT

ET
®.
GR
GR
GR
GR

GR

ET
X1
X3
GR

GR

GR

GR

10.

1315.1

1287.3

1305.

130CT87

18.456

9796.

10000.

10200.

15:45:18

2.34

1306.2

1290.

1305.6

4.11

ELTRD IS 1198.8+0.7HV = 1199.5

10.

10.

9991.

1303.4

18.545

1324.2

1317.

1289.7

1299.8

1310.2

UPSTREAM GOLF CART CROSSING ON

9796.

1299.1

0.

21.

9716.

9839.

10000.

10094.

10124.

1315.5

10200.

9951.

1323.1

1306.7

1289.7

1303.4

45 DEGREE WINGWALLS.

18.575

10.

1324.2

1317.

1289.7

1299.8

1310.2

21.

9716.

9839.

10000.

10094.

10194.

9972.

1323.1

1306.7

1289.7

1303.4

9880. 1300.
10005. 1300.
10310. 1309.4

0 6.11
9885. 10110.
60.

1294.2 1299.5
0. 9880.
10000. 1298.8
1305.4 0.
9881.4 10169.8
10058. 440.

9748. 1324.4

9889. 1294.1
10018. 1290.5
10108. 1303.9

2 - 72" RCP WITH FLUSH INLETS AND

9880.7 10170.8
10000. 160.
9748. 1324.4
9889. 1294.1
10018. 1290.5
10108. 1303.9

9920.
10040.

10330.

60.

1306.6

10310.

480.
9765.
9951.

10040.

10121.

160.

9765.

9951.

10040.

10121.

1299.5

1302.

33.2

60.

10046.

1306.

466.

1321.9

1291.5

1293.8

1303.

160.

1321.9

1291.5

1293.8

1303.

1297.

9978.

10060.

1298.8

9928.

1301.9

9790.

9972,

10058.

10135.

1297.

9790.

9972.

10058.

10135.

1297.

1290.

1303.

1287.7

1298.8

1301.9

10330.

1318.3

1289.3

1298.8

1310.1

1297.

1318.3

1289.3

1298.8

1310.1

9992.

10097.

PAGE

1287.4

10097.

1309.8

9810.

9993.

10073.

i0182.

9810.

9993.

10073.

10182.




SB 1.25 1.56 3.0 0. 10.4 1.0 56.5 0. 1289.4 1289.3
ET 4.11 9876.1 10177.2

X1 18.583 40. 40. 40. 0.1

ELTRD IS 1298.4+0.6HV = 1299.0

X2 1. 1295.4 1299.

X3 10. 1298.4 1298.4

BT 9. 9880. 1310. 0. 9965. 1300. . 0. 10000. 1298.4 0.

BT 10037. 1300. 0. 10065. 1302. 0. 10085. 1304. 0. 10122.

BT 1306. 0. 10160. 1308. 0. 10170. 1310. 0.

ET 4.1 9879.6 10134.7

X1 18.640 17. 9955. 10033. 300. 310. 301.

GR 1322.5 9707. 1323.7 9729. 1320.1 9768. 1313.8 9827. 1312.3 9858.

GR 1308.4 9887. 1302.6 9920. 1294.6 9955. 1292.8 9966. 1290.2 9993.

GR 1291.5 10000. 1291.8 10009. 1293.4 10033. 1307.8 10111. 1309. 10132. |

GR 1312.1 10153. 1313.2 10167. %

1

130CT97 15:45:18 PAGE 5

‘ ET 4.1 9883.2 10111.7

X1l 18.734 19. 9938. 10062. 490. 500. 496.

GR 1320.7 9713. 1316.3 9762. 1316.6 9809. 1319.2 9819. 1317.9 9841.

GR 1308.7 9888. 1298.6 9938. 1293.4 9971. 1294.2 9981. 1292.4 9992.

GR 1294.5 10000. 1294.4 10025. 1300.8 10062. 13009. 10094. 1307.6 10104.

GR 1312.9 10124. 1314. 10143. .1317.1 10178. 1319.9 10201.

ET 4.1 9891.8 10107.

X1 18.832 21. 9929. 10046. 480. 540. 517.

GR 1326.2 9779. 1328. 9788. 1320.6 9826. 13167 9853. 1312.5 9880.

GR 1302.8 9929. 1296.1 9960. 1293.5 9982. 1293.2 10000. 1293.2 10005.

GR 1294.8 10008. 1295:5 10027. 1297.1 10046. 1307.7 10095. 1314.1 10128.

GR 1314.1 10141. 1317.1 10187. 1320.3 10221. 1319.9 10247. 1318.6 10271.

GR 1319.2 10278.

ET 4.1 9887.7 10087.5
‘ X1 18.925 14. 9941. 10048. 480. 500. 491.,

GR 1329.1 9741. 1315.9 9866. 1297.6 9941. 1297.3 9960. 1295.3 9989.

GR 1295, 10000. 1296.1 10006. 1295.4 10022. 1294.6 10025. 1296.3 10034.




GR

ET
o
GR
GR
GR

GR

ET
X1
GR

GR

ET
X1
GR
GR
GR

GR

NC
QT
X1
X3
GR
GR

GR

SB

X1

X2

X3

10.

1310.5

9903.
1321.2
1298.1

1327.

1326.8"

9973.
1331.8

1298.6

9945.
1330.6
1301.4

1321.3

14600.

9948.

'1330.5

1312.

1335.6

1300. 10048.
19.018 20.
1331. 9681.
1298. 9948.
1325.3 10088.
1327. 10145,
19.117 10.
1333.9 9803.
1298.7 10000.
19.210 16.
1333.2 9669.
1303.8" 9978.
1312. 10060.
1335.6 10192.
19TH AVENUE (SPECIAL BRIDGE)
2. 14600.
19.283 12.
10.
1333.2 9669.
1300.5 10057.
1335.3 10191.
130CT97 15:45:18
0.9 1.56
19.299
ELTRD IS 1324.5+2HV

= 1326.5

10087.

9866.3
10030.
97175.
9957.
10101.

10211.

9942.1

10026.

9872.

10010.

9923.1

10060.

9853.

9991.

10098.

10057.

9853.

10060.

10192.

1324.2

1320.1

10038.5

460.

1313.9

1297.6

1325.5

1328.8

10061.9

490.

1323.

1301.5

10081.

500.

1328.7

1300.2

1327.

390.

1328.7

1321.3

109.

86.

1326.5

10132.

520.
9847.
9974.

10109.

10218.

560.
9908.

10026.

490.

9874.

10000.

10127.

390.

9874.

10098.

86.

1321.3

491.

1305.1

1299.

1330.2

1332.6

523.

1302.9

1328.9

491.

1312.

1301.3

1332.5

386.

1312.

1327.

1304.

86.

10161.

9903.

10000.

10118.

10260.

9973.

1011s.

9945,

10010.

10166.

1324.

9945.

10127.

1325.

1298.1

1308.4

1330.9

1331.8

1299.2

1333.

1310.

1303.4

1335.3

11.2

1324.

1300.5

1332.5

1311.7

1325.

9930.

10030.

10124.

10268.

9997.

10144.

9954.

10026.

10191.

9948.

10166.

PAGE

1311.7




BT 6. 9500. 1326. 0. 9650. 1324.5 0. 9855. 1325.3 0.
BT 10000. 1325.7 0. 10275. 1324.9 0. 10460. 1326. 0.
ET 10.41
X1 19.313 20. 9932. 10112. 75. 75. 74.
GR 1329, 9853. 1326.7 9859. 1327.6 9866. 1327.9 9932, 1314.5 9968.
GR 1312.2 9980. 1311.7 9988. 1313.1 9996. 1313.1 10000. 1313.4 10017.
GR 1312, 10029. 1313.7 10044. 1311.7 10054. 1313.7 10069. 1325.5 10112,
GR 1325.4 10137. 1324.3 10180. 1324.9 10219. 1325.2 10325. 1326.6 10464.
NC .1 .3
X1 19.418 19. 9948. 10120. 570. 530. 554.
GR 1330.8 9898. 1328.8 9902. 1330.6 9910. 1330.2 9938. 1328. 9948.
GR 1313.1 9992. 1313.1 10000. 1313. 10004. 1316.1 10022. 1314.6 10058.
GR 1315.5 10076. 1320.1 10094. 1326.1 10120. 1327.6 10138. 1327.5 10186.
GR 1326.2 10276. 1327. 10322. 1328.3 10376. 1328.6 10401.
SECTION 19.56 IS JUST DOWNSTREAM OF THE CONFLUENCE WITH THE EAST
FORK. THIS SECTION IS USED TO BEGIN THE TRIBUTARY RUN FOR THE
EAST FORK OF CAVE CREEK. THE CONFLUENCE OCCURS AT RM 19.608
X1 19.56 17. 9929. 10065. 730. 720. 729.
GR 1346.1 9801. 1329.7 9902. 1329.7 9929. 1316.5 9950. 1316.8 9978.
GR 1315.6 10000. 1315.6 10008. 1316.6 10026. 1316.4 10035. 1317.5 10043.
GR 1330.6 10065. 1330.8 10099. 1330.5 10146. 1330.2 10195. 1330.9 10208.
GR 1331.2 10223. 1332.1 10301.
GREENWAY BRIDGE ({SPECIAL BRIDGE). LARGE SKEW ACCOUNTED FOR PRIOR
TO DATA INPUT BY ADJUSTING BWC ETC. DUE TO COMPLEX CHANNEL GEOMETRY
DOWNSTREAM AT THE CONFLUENCE WITH THE EAST FORK, IT WAS MOST APPROPRIATE
TO USE THE UPSTREAM SECTION, REPEATED AT THE DOWNSTREAM FACE. GR CARDS
FROM SECTION 19.742 ARE REPEATED FOR 19.625 WITH PSXECE = -1.7
i
\
oT 2. 5700. 5700.
\
NC 0.035 0.035 0.015 0.3 0.5 %
X1 19.625 11. 9965. 10025. 580. 70. 364. -1.7
‘ X3 10. 1332. 1332.
GR 1335.7 9834. 1335.1 9893. 1333.4 9922. 1331.8 9937. 1331.6 9948.
GR 1319.3 9965. 1319.3 10025. 1331. 10042. 1339.2 10055. 1337.7 10060.




GR

X1

X2

X3

ET
X1
GR
GR

GR

NC
ET
X1
®.
GR
GR
GR

GR

ET
X1
GR
GR
GR
GR

GR

1338.8

130CT97

1.05

19.691

10100.

15:45:18

1.56

ELTRD IS 1332.8+2HV = 1334.8

10.

19.742

1335.7

1319.1

1339.2

0.035

19.847

1339.8

1337.7

1320.8

1336.1

1339.2

19.960

1340.4

1338.9

1337.2

1324.7

1340.8

13.

9834.

9967.

10055.

0.035

22.

9621.

9915.

10000.

10070.

10195.

24.

9544.

9836.

9935.

10000.

10072.

TIERRA BUENA

DUE TO HIGHER DEPTHS THAN ANTICIPATED,

FROM 0.04

9948.

1335.1°

1319.2

1337.7

0.035

9929.

1338.7

1336.1

1320.5

1336.6

1339.2

9958.

1339.1

1338.4

1330.

1326.1

1340.7

(SPECIAL BRIDGE)

100.

1328.3

9953.

10042.

9893.

10000.

10060.

9957.

16062.

9726.

9921.

10017.

10084.

10198.

9958.

10031.

9638.

9908.

9958.

10008.

10099.

60.

330.

1334.8

10038.

80.

1333.4

1319.7

1338.8

10043.

570.

1341.6

1336.3

1321.3

1335.8

10031.

640.

1336.7

1340.1

1327.8

1326.8

1340.1

XNCH HAS BEEN REDUCED

430.

470.

9922.

10017.

10100.

520.

9738.

9929.

10023.

10150.

560.

9736.

9911.

9964.

10023.

10194.

564.

350.

269.

1331.8

1319.7

554.

1338.8

1320.2

1328.8

1336.

597.

1337.2

1337.7

1326.1

1330.

1339.9

(PER MANNINGS n VALUE REPORT) TO 0.035 BETWEEN GREENWAY ROAD

1333.

9937.

10027.

9759.

9974.

10040.

10160.

9768.

9917.

9977.

10031.

10251.

1318.6

1333.

1331.6

1331.

1339.

1318.8

1335.8

1338.3

1338.2

1339.1

1324.6

1340.6

PAGE

1317.6

9948.

10042.

9806.

9989.

10062.

10175.

9807.

9924.

9990.

10059.




AND UNION HILLS DRIVE

NC 0.04 0.04 0.035 0.3 0.5

‘ ET 4.1 9969. 10020.
X1 19.974 10. 9969. 10020. 10S. 65. 74.
X3 i0. 1336. 1336.
GR 1340.1 9911. 1337.7 99i7. 1339.1 9924, 1337.2 9935. 1330. 9958.
GR 1323.8 9969. 1323.8 10020. 1330. 10031. 1340.6 10059. 1340.8 10072.
SB 1.25 1.56 3. 51. 3. 480. 0. 1324.1 1323.8
ET 4.11 9969. 10020.
X1 19.986 61. 61. 61.

ELTRD IS 1336.9+1HV = 1337.9

X2 1. 1334.1 1337.9
1
130CT97 15:45:18 PAGE 8
X3 10. 1337. 1337.
BT 3. 9560. 1340. 0. 10000. 1336.9 0. 10230. 1340. 0.
o
ET 4.1 9975. 10025.
X1 20.049 37. 9954. 10027. 305. 345. 333.
X3 10. 1340.
GR 1344.7 9266. 1345.2 9300. 1342.4 9304. 1340.8 9328. 1332.6 9344.
GR 1333.1 9400. 1333.3 9490. 1334. 9563, 1334.8 9606. 1333.2 9728.
GR 1335. 9767. 1331.4 9805. 1331. 9820. 1331.5 9854. 1331.5 9901.
GR 1332.1 9920. 1341.1 9938. 1340.5 9950. 1343.4 9954. 1339.8 9969.
GR 1327.4 9991. 1327.1 9997. 1327.1 10000. 1328.4 10008. 1339.4 10027.
GR 1340. 10047. 1342.3 10075. 1342.4 10097. 1340.2 10114. 1342.3 10131.
GR 1343. i01l4z2. 1341.5 10162. 1342.7 10175. | 1342.9 10210. 1343.3 10307.
GR 1342.5 10378. 1343. 10477.
NC 0.1 0.3
ET 4.1 9972. 10029.
X1 20.144 38. 9955. 10025. 490. 500. 502.
' X3 1i0. 1344.
GR 1346.6 9136. 1347.4 9206. 1348.2 9208. 1348.4 9215. 1347.1 9235.

GR 1342.5 9239. 1341.7 9258. 1334.6 9278. 1332. 9297. 1332.6 9357.




GR
GR
GR
o
GR

GR

ET
X1
X3
GR
GR
GR
GR
GR
GR

GR

ET
X1
@
GR
GR
GR
GR

GR

NC
X1
X3
GR
GR

GR

GR

1333.7

1334.4

1329.6

1341.6

1330.9

1346.5

20.242

10.

1346.6

1347.7

1333.7

1336.

1347.2

1342.8

1350.1

20.335

1349.

1351.

1351.

1337.

1351.

1350.

11TH AVENUE

130CT97

20.34

5

2

8

4

1

8

7

10.

1349.

1351.

1351.

1344

1350

5

2

8

9417.
9582.
9788.
9931.
10000.

10073.

32.

9200.
9377.
9529.
9785.
9953.
10029.

10201.

27.
9230.
9592,
9928.

10000.
10100.

10328.

15:45:18

25.

9230.
9592.
9928.
10032.

10144.

1333.1

1335.7

1330.5

1343.1

1330.9

1347.

4.1

9953.

1347.9

1342.3

1334.9

1336.

1343.7

1343.2

1350.3

4.1

9958.

1351.4

1350.4

1347.7

1338.3

1351.6

1351.4

{SPECIAL BRIDGE)

9970.

1351.4

1350.4

1347.7

1349.

1350.

9457.

9631.

9820.

9951.

10010.

10128.

9964,

10029.

9269.

9383.

9573.

9842.

9970.

10041.

10202.

9963.

10032.

9312.

9726.

9950.

10021.

10141.

10406.

10021.

9312.

9726.

9950.

10042.

10166.

1334.1
1335.6
1329.4
1344.6
1340.8

1347.

10035.

470.

1348.7
1342.7
1334.2
1338.6
1333.3

1348.3

10036.
510.
1349.1
1350.1
1344.
1344.

1350.

1349.1
1350.1

1344.
1351.8

1350.

9479.

9698.

9847.

9955.

10025.

10198.

'560.

9271.

9400.

9626.

9846.

9988.

10061.

470.

9322,

9808.

9958.

10032.

10144.

150.

9322.

9808.

9958.

10056.

10240.

1334.9

1336.1

1328.5

1342.

1342.2

517.

1348.7

1332.4

1334.9

1339.3

1333.7

1349.2

491.

1350.7

1351.1

1337.7

1349.

1350.

63.

1350.7

1351.1

1337.2

1351.1

1350.8

9499.

9745.

9881.

9968.

10040.

1348.

9277.

9422.

9648.

9895.

10000.

10076.

9340.

9820.

9971.

10042.

10166.

1351.5

9340,

9820.

9970.

10100.

10328.

1335.

1334.

1328.

1330.

1345.

1346.

1333.

1335.

1339.

1333.

1349.

9

5

9

1351.

1351.4

1337.3

1351.8

1350.

1351.5

1351.

1351.4

1337.2

1351.6

1351.4

9554.

9779.

9912.

9986.

10053.

9330.

9470.

9651 .

9935.

10012,

10107.

9476.

9850.

9987.

10056.

10240.

PAGE

9476.

9850.

10021.

10141.

10406.




SB 1.25 1.56 3.0 100. 51. 3. 576. 0. 1337.7 1337.2

X1 20.366 100. 100. 100.

ELTRD IS 1352.5+2BV = 1354.5

X2 1. 1349.7 1354.5

X3 10. 1352.5 1352.5 |
ET 4.1 9958. 10072.

X1 20.423 21. 9975. 10045. 415. 205. 301.

GR 1354.3 9418. 1353.8 9613. 1355.3 : 9653. 1354.6 9696. 1353.3 9711.

GR 1353.6 9724. 1353.5 9931. 1352. 9950. ' 1345. 9975. 1338. 10000.

GR 1339.4 10027. 1339.7 10037. 1344.3 10045. 1345. 10055. 1353.3 10085.

GB 1353.5 10100. 1354.7 10127. 1354.4 10214. 1354.3 10273. 1353.3 10300.

GR 1353.5 10333.

10TH AVENUE (SPECIAL BRIDGE)

X1 20.430 20. 9985. 10036. 1. 65. 37.

‘ X3 10. _ 1352.5 1352.5
GR  1354.3 9418. 1353.8 9613. 1355.3 | 9653. 1354.6 9696. 1353.3 9711.
GR  1353.6 9724. 1353.5 9931. 1352, 9950. 1345. 9975. 1339.3 9985.
GR  1339.3 10036. 1344.3 10045. 1345. 10055. 1353.3 10085. 1353.5 10100.
GR  1354.7 10127, 1354.4 10214. 1354.3 10273. 1353.3 10300. 1353.5 10333.
SB 1.25 1.56 3.0 100. 51. 3. 576. 0. 1339.3 1339.3
X1 20.444 70. 70. 70.

ELTRD IS 1353.5+2HV = 1355.5

X2 1. 1351.3 1355.5
\
X3 10. 1353.5 1353.5
ET 4.1 9930. 10069.
X1 20.529 19. 9947. 10055. 545. < 375, 449.
‘ GR  1354. 9570. 1353.7 9764. 1354.8 9836. 1355. 9885. 1354.7 9898.
. AN
GR 1350.7 9910. 1350.2 9947. 1343.4 9963. 1343.4 992%0. 1343.3 10000.

GR 1343. 10025. 1348.6 10041. 1350.4 10055. 1350.8 10090. ‘1355. 10105.




GR

NC

ET

X1

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

NC

X1

X3

GR

GR

GR

GR

SB

X1

X2

X3

1354.4 10159.
130CT97 15:45:18
20.628 16.
1357.3 9532.
1351.5 9922.
1343.7 10044.
1358. 10337.
20.725 20.
1360.3 9544.
1360.8 9940.
1347.4 9992.
1363.8 10101.
PHELPS ROAD
20.737 16.
10.
1360.3 9544.
1360.8 9940.
1363.4 10046.
1364.7 10291.
1.25 1.56
20.750
ELTRD IS 1364+2HV
10.
BELL ROAD

(SPECIAL BRIDGE)

1355. 10192.
0.1

4.1 9935.
9909. 10076.
1357.3 9624.
1350.2 9947.
1356.3 10076.
4.1 9962.
9951. 10036.
1361.1 9631.
1360.4 9951.
1347.2 10000.
1364.1 10156.

(SPECIAL BRIDGE)

0.3
9968. 10019.
1361.1 9631.
1360.4 9951.
1363.8 10101.
3.0 100
. 1366.0

1. 1363.

1355.

10065.

530.

1356.8

1343.3

1357.

10026.

510.

1361.3

1350.4

1347.4

1364.7

80.

1361.3

1347.5

1364.1

51.

71.

1366.

RM 20.845 IS USED TO MODEL THE BELL ROAD BRIDGE.

AT THE DOWNSTREAM FACE WITH PSXECE =

10302.

520.

9754.

9959.

10082.

520.

9734.

9970.

10010.

10184.

80.

9734.

9968.

10156.

71.

1355.2

523.

1357.2

1343.6

1357.1

S12.

1361.

1350.4

1361.

1365.1

80.

1361.

1347.5

1364.7

576.

71.

A SECTION TAKEN UPSTREAM OF BELL ROAD AT

GR CARDS ARE REPEATED

TO MORE APPROPRIATELY MODEL

10313.

9808.

9991.

10137.

9783.

9981.

10036.

10212.

1363.

9783.

10019.

10184.

1364.

1357.1

1343.6

1357.2

1362.

1348.3

1363.4

1364.7

1363.

1362.

1361.

1365.1

1351.0

1364.

PAGE

9909.

10000.

10282.

9858.

9984.

10046

10291.

9858.

10036.

10212.

1350.9

10




CONTRACTION LOSSES, THE UPSTREAM SECTION IS PRESENTED AT RM 20.860

INSTEAD OF RM 20.845 WHERE THE AERIAL SECTION WAS TAKEN.

X1 20.819 12. 9965. 10043. 375. 345. 365. -0.9

X3 10. 1366.9 1366.9

GR 1366.5 9554. 1365.4 9663. 1365.5 9777. 1365:5 9846. 1365.3 9942.
GR 1357.4 9965. 1357.4 10043. 1367.6 10066. 1366.2 10107. 1366.2 10146.
GR 1367. 10166. 1367.2 10169.

SB 1.05 1.56 3.0 100. 77.3 3.3 655. 0. 1357.4 1356.5
X1 20.841 115. 115. 115. 0.9

ELTRD IS 1367.9+2HV = 1369.9

X2 1. 1365.4 1369.9
1
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X3 10. 1367.9 1367.9

. ET 4.1 9904. 10060.
X1 20.860 14. 9942. 10066 . 90. 110. 100.
X3 10. ' 1365.3 1367.6
GR  1370. 9800. 1365.5 9801. 1365.5 9846 . 1365.3 9942. 1357.8 9975.
GR  1356.3 9991. 1356.4 10000. 1357.2 10015. 1357. 10040. 1367.6 10066.
GR  1366.2 10107. 1366.2 10146. 1367. 10166. 1367.2 10169.
NC 0.04 0.035 0.035 0.1 0.3
ET 4.1 9860. 10110.
X1 20.942 26. 9854. 10024. 530. 490. 433.
GR  1372.5 9619. 1367.2 9630. 1368.7 9643. 1369.8 9663. 1369.4 9719.
GR  1367.6 9792. 1367.6 9836. 1368.6 9854. 1360.2 9867. 1359.8 9879.
GR  1352.8 9891. 1364.6 9904. 1365.2 9942. 1363.7 9970. 1366. 9977.
GR  1360.3 9998. 1359.6 10000. 1366.5 10024. 1364.7 10027. 1364.5 10053.
GR  1365.7 10070. 1364.5 10114. 1361.6 10153. 1368.3 10171. 1368.3 10194.
GR  1368.3 10204.

o
NC 0.04 0.04 0.035

ET 4.1 2810. 10060.




X1
GR
GR

GR

ET
X1
X3
GR
GR

GR

ET
X1
GR
GR
GR
GR

GR

@.

ET
X1
GR
GR
GR
GR
GR
GR
GR
GR

GR

ET

21.036
1376.1
1371.6
1366.3

1371.2

21.127

10.
1378.9
1373.7

1367.8

21.230
1381.5
1379.3
1379.5

. 1374.7
1379.3

1377.7

21.363
1384.8
1384.4
1383.5
1382.2
1384.3
1383.1
1383.2

1375.

1377.5

130CT97
1382.7

1384.3

19.

9530.

9758.

9980.

10041.

i3.

9623.

9913.

10039.

28.

9741,

9852,

9916.

9982.

10037.

10117.

55.

9135.

9279.

9428.

9561.

9657.

9822.

9922.

9996.

10066.

15:45:

10174.

10285.

18

9912.

1372.

1370.

1363.

1371.

9

5

2

.1

9974.

1373.

1374.

6

2

1375.

.1

9967.

1381.

1379.

1379.

1372.

1380.

1377.

5

9

6

4

6

8

.1

9928.

1384.

1383.

1384.

7

8

5

1381.

1384.

1383.

1384.

1374.

1382.

1383.

1383.

6

10020.

9541.

9867.

9994.

10075.

9900.

10067.

9634.

9974.

10067.

9900.

10048.

9764.

9862.

9930.

9992.

10048.

10126.

9930.

10088.

9160.

9313.

9459.

9570.

9697.

9848.

9928.

10000.

10088.

10202.

10301.

9852.

490.

1372.

1370.7

1363.6

1371.8

10060.

400.

1373.6

1366.9

1375.

10125.

560.

1381.5

1378.2

1378.9

1372.

1378.

1385.

10130.

740.

1383.9

1384.

1385.

1382.1

1383.6

1383.3

1383.6

1375.

1383.8

1383.1

1383.

10077.

490.

9561.

9912.

10000.

10089.

500.

9666 .

9990.

10077.

500.

9786.

9870.

9944.

10000.

10062.

10127.

700.

9189.

9345.

9498.

9583.

9739.

9886.

9939.

10016.

10108.

10224.

10319.

496.

1371.3

1367.3

1364.3

1378.

480.

1373.4

1366.7

544.

1380.7

1379.8

1379.2

1373.2

1377.5

702.

1384.6

1384.1

1384.7

1383.9

1384.1

1383.5

1379.2

1374.2

1384.

1383.1

1383.

9665.

9917.

10009.

10090.

1374.

9759.

10000.

9813.

9879.

9955.

10014.

10083.

9215.

9374.

9527.

9596.

9779.

9907.

9954.

10037.

10125.

10245.

10334.

1371.

1367.

1370.

1373.

1367.

1379.

1378.

1379.

1375.

1377.

1383.

1383.

9

5

4

5

5

6

4

9

8

1385.

1384.

1383.

1384.

1377.

1374.

1384.

1383.

3

1383.

9728.

9952,

10020.

9860.

10015.

9835.

9891.

9967.

10023.

10102.

9245.

9405.

9549.

9628.

9811.

9916.

9977.

10045.

10147.
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10265.

10337.




Xi

GR

GR

GR

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

GR

GR

GR

GR

GR

QT

ET

X1

GR

GR

GR

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

GR

21.484

1386.

1385.

1383.

1386.

1378.

1385.

1387.

6

5

6

21.576

1388.

1388.

1389.

1389.

1382.

1384.

1387.

1390.

1389.

7

21.669

1393.

1392.

1393.

1393.

1384.

2

2

3

8

5

1392.

1391.

9

21.742

1396.

1395.

1386.

1391.

1394,

6

4

5

6

33.

9487.

9678.

9837.

9943.

10000.

10060.

10116.

43.

9388.

9570.

9743.

9922,

10000.

10065.

10162.

10307.

10348.

5500.

35.

9392.

9606.

9819.

9962.

10000.

10074.

10361.

25.

9733.

9885.

10000.

10080.

10281.

9932.

1385.

1385.

1384.

1383.

1381.

1388.

1387.

8

6

4

5

9980.

1388.

1388.

1388.

1389.

1382.

1384.

1387.

1389.

1390.

6

5500.

.1

9962.

1393.

1392.

1392

1392.

1385.

1391.

8

.7

7

1392.

9975.

1394.

1395.

1386.

1394.

1394,

10026.

9527.

9709.

9867.

9964.

10014.

10068.

10131.

9940.

10087.

9414.

9607.

9780.

9952.

10008.

10073.

10199.

10313.

10360.

9890.

10031.

9426.

9663.

9858.

9974.

10011.

10124.

10395.

9940.

10091.

9753.

9930.

10015.

10091.

10324.

650.

1385.8

1386.7

1384.

1380.2

1386.5

1385.8

1387.4

10165.

320.

1388.2

1387.9

1388.

1390.1

1383.8

1388.3

1388.4

1390.7

1390.3

10115.

440.

1392.7

1392.7

1392.2

1392.2

1388.7

1391.9

1392.6

10140.

430.

1395.1

1395.3

1392.2

1394.2

1395.2

520.

9572.

9746.

9892.

9970.

10026.

10075.

10134.

9461.

9643.

9821.

9968.

10015.

10087.

10243.

10320.

10386.

470.

9446,

9710.

9893.

9982.

10023.

10182.

10401.

390.

9777.

9940.

10035.

10126.

10355.

639.

1385.

138S.

1386.

1379.

1386.

1387.

4

6

4

486.

1388.

1388.

1388.

1390

1385.

1387.

1388.

1387.

5

6

4

1

1

7

6

491.

1392.

1393.

1391.

1385

1392

1392

1391.

3

1

6

6

385.

1395

1394.

1391.

1394.

7

9

9

1395.3

9614.

9776.

9919.

9988.

10053.

10079.

9500.

9664.

9852.

9980.

10038.

10114.

10281.

10329.

9515.

9742.

9925.

9989.

10031.

10245.

10404.

9802.

9975.

10052.

10176.

10367.

1384.

1384.

1386.

1378.

1387.

1387.

1389.

1388.

1388.

1382.

1385.

1387.

1389.

1388.

1392.

1393.

8

4

9

5

1392.

1384.

1391.

1392.

1393.

2

1

3

1395.

1387.

1389.

4

9

1395.

1397.

3

9647,

9805.

9932.

9994.

10056.

10101.

9532.

9705.

9889.

9994.

10056.

10140.

10300.

10335.

9562.

9777,

9949.

9997.

10045.

10303.

10414.

9839.

9991.

10062.

10240.

10376.




ET 4.1 9900. 10100.

X1 21.840 22. 9946. 10054. 430. 430. 517.
‘ GR 1401.5 9827. 1402.1 9842. 1397.3 9860. ‘1395.5 9882. 1395. 9913.
GR 1395.3 9931. 1396.2 9946. 1395.7 9953. 13%92.1 9967. 1392.6 9984.
GR 1393.7 9997. 1393.3 10000. 1392.5 10020. 1391.1 10033. 1393.5 1004sS.
GR 1397. 10054. 1396.5 10097. 1397.3 10145. 1397.8 10186. 1397.5 10227. |
|
GR 1397.6 10273. 1398.3 10308. |
1
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ET 4.1 9830. 10080.
X1 21.895 31. 9975. 10031. 330. 220. 290.
GR 1402.6 9807. 1402.6 9825. 1398.4 9839. 1397.2 9857. 1396.7 9885.
GR 1396.7 9919. 1397.7 9939. 1397.9 9960. 1398. 9975. 1397.1 9981.
GR 1393. 9990. 1391.¢9 10000. 1392.3 10010. 1394. 10021. 1397.7 10031.
GR 1398.6 10046. 1399. 10078. 1398.4 10113. 1398.6 10149. 1398.7 10187.
GR 1398.5 10225. 1398.1 10251. 1398.6 10292. 1398.6 10333. 1399.3 10364.
GR 1398.8 10399. 1399.5 10428. 1400.5 10446. 1400.5 10458. 1399.7 10463.
GR 1400.9 10470.
. UNION HILLS RD: PIPES BENEATH LOW CROSSING WERE MODELLED AS AN AREA

(BAREA) WITH AN ORIFICE COEFFICIENT. THE 100 YEAR FLOW THROUGH THE

PIPES WAS NEGLIGIBLE (18 CFS). UNION HILLS IS THEREFORE MORE

APPROPRIATELY MODELLED AS A NORMAL SECTION USING GR CARDS.

ET 4.1 9650. 10070.
X1 21,933 12. 9865. 10140. 210. 210. 210.
GR 1402. 9060. 1400.3 9440. 1400. 9590. 1398. 9680. ‘ 1397.4 9725.
GR 1398. 9780. 1399.4 9840. 1398. 9865. 1396.8 10000. 1398, 10140.
GR 1400. 10285. 1406. 10286.
NC 0.045 0.045 0.045
ET 4.1 9630. 10051.
X1 21.953 39. 9969. 10029. 75. 75. 74.
GR 1402. 9320. 1400.5 9487. 1400.8 9527. 1401.4 9557. 1400.2 9580.
GR 1401.7 9599. 1401.1 9621. 1400.2 9647. 1399.6 9678. 1398.8 9699.
@
‘ GR 1398.3 9714. 1397.6 9720. 1396.6 9725. 1398.8 9735. 1399.3 9745.
GR 1398.8 9759. 1397.3 9768. 1398.9 9782. 1398.9 9810. 1400.1 9832.

GR 1402.1 9851. 1401.7 9870. 1403.3 9884. 1403.7 9893. 1403.4 9912.




GR
GR

GR

ET
X1
GR
GR
GR
GR
GR
GR
GR

GR

ET
X1
'GR
GR
GR
GR
GR

GR

GR
GR
GR
GR
GR
GR

GR

ET
X1
GR
GR

GR

GR

1402.3
1394.4

1400.1

22.065
1404.2
1403.6
1400.5
1400.1
1403.7
1404.1

1398.

1402.

22.165
1406.
1402.7
1403.
1404.1
1404.9

1402.4

130CT97
1403.1
1404.
1402.9
1401.9
1405.4
1395.3

1405.2

22.273
1418.7

14009.
1403.1

1406.7

9939.

9997.

10044.

39.

9230.

9604.

9700.

9776.

9843,

9915.

9989.

10028.

63.

9130.

9184.

9256.

9396.

9548.

9624.

15:45:

9686.

9753.

9806.

9862.

9919.

9994.

10053.

57.

9227.

9292.

9344.

9408.

18

1401.

1394.1

1401.6

9961.

1404.

1400.4

1401.9

1400.

1400.7

1404.8

1395.8

1402.6

9983.

1405.2

1400.8

1403.8

1404.

1403.8

1400.

1404.5

1403.8

1402.7

1402.8

1403.1

1395.

1405.2

9933.

1418.7

1407.6

1403.

1407.1

9956.

10000.

10058.

9620.

10028.

9250.

9627.

9717.

9785.

9861.

9934.

9995.

10043.

9620.

10018.

9138.

9204.

9282.

9425.

9565.

9637.

9701.

9760.

9820.

9872.

9930.

10000.

10060.

9650.

10028.

9238.

9300.

9350.

9427.

1399.7

1394.

1401.4

10030.

430.

1402,

1400.1

1403.3

1401.1

1399.7

1403.6

1395.8

1406.6

10020.

530.

1405.

1399.8

1403.8

1404.9

1402.8

1399.7

1405.8

1405.2

1402.6

1403.8

1403.

1396.1

1405.7

10027.

470.

1412.4

1407.3

1404.3

1407.4

9965.

10010.

10064.

630.

9270.

9645.

9731.

9796.

9869.

9950.

10000.

10061.

530.

9151.

9213.

9308.

9463.

9579.

9645.

9714.

9772.

9834.

9876.

9946.

10007.

10065.

580.

9262.

9314.

9359.

9444.

1400.2

1394.9

1407.

591.

1402.

1400.6

1403.7

1401.

1402.7

1404.1

1395.9

1407.1

528.

1404.4

1399.3

1404.3

1405.2

1404.6

1400.6

1406.2

1405.6

1402.6

1405.

1402.1

1403.7

570.

1411.6

1406.3

1405.4

1407.2

9969.

10018.

10065.

9500.

9657.

9746.

9816.

9890.

9961.

10006.

10085.

9164.

9222.

9334.

9499.

9595.

9657.

9728.

9784.

9843.

9894.

9967.

10018.

9274.

9325.

9369.

9460.

1395.6

1398.3

1403.1

1400.3

1403.9

1403.7

1403.5

1401.4

1399.4

1402.8

1401.2

1404.2

1405.3

1404.8

1402,

1406.1

1405.3

1401.8

1406.1

1400.9

1404.8

1410.9

1403.5

1405.8

1406.4

9986.

10029.

9594.
9680.
9761.
9829.
9899.
9977.

10010.

9176.
9232,
9364.
9526.
9608.

9669.
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9741.
9793.
9849.
9909.
9983.

10038.

9284.
9335.
9386.

9473.




GR 1406.5 9485. 1406.9 9502. 1407.7 9520. 1408.2 9532. 1407.1 9558.

GR 1404.4 9574. 1404.3 9598. 1406. 9622. 1407. 9657. 1407.3 9686.
GR 1406.2 9708. 1406.4 9727. 1406.4 9745. 1405.6 9754. 1402.6 9766.
‘ GR 1402.8 7 9774. 1406.7 9789. 1409.4 9801. 1408.5 9827. 1407.9 9851.
GR 1408.8 9869. 1406.3 9887. 1407. 9902. 1404. 9915. 1404.1 9933.
GR 1403.2 9948. 1401.8 9961. 1400.6 9977. 1400.1 9992. 1399.4 9999.
GR 1399.8 10000. 1401.2 10011. 1404. - 10021. 1406.9 10028. 1408. 10050.
GR 1408.3 10080. 1408.7 10109.
ET 4.1 9860. 10040.
X1 22.410 25. 9973. 10027. 750. 630. 723.
GR 1420. 9802. 1419.1 9817. 1418.8 9825. 1415.8 9838. 1414.8 9850. |
GR 1412.6 9867. 1413.9 9879. L1412, 9890. 1413.4 9903. 1414.5 9914. %
|
GR 1416.1 9922. 1414. 9931. 1412.4 9941. 1411.4 9954. 1411.2 9967. }
GR 1410.7 9973. 1405.7 9987. 1404.9 9997. 1404. 10000. 1404.7 10007.
GR 1407.6 10017. 1411.3 10027. 1413.5 10042. 1413.8 10057. 1414.4 10071.
ET 4.1 9890. 10050.
X1 22,483 19. 9941. 10105. 380. 390. 385.
GR 142}. 9823. 1420.2 9843. 1416.7 9873. 1414.4 9891. 1413.1 9915.
‘ GR 1411.1 9941, 1407.8 9961. 1406.2 9984, 1405.5 10000. 1405.5 10027.
GR 1406.4 10056. 1408.3 10084. 1411.2 10105. 1412.3 10120. 1412.6 10138.
GR 1412.6 10156. 1411.9 10175. 1412.7 10191. 1419.8 10208.
ET 4.1 9968. 10064.
X1 22.578 13. 9968. 10072. 540. 490. 502.
GR 1417.2 9914. 1417.6 9942, 1416.4 9958. 1416.6 9968. 1406.7 9983.
GR 1406.7 9993. 1407.5 10000. 1408.5 10024. 1408.5 10040. 1408.8 10050.
GR 1415.6 10063. 1421.2 10072. 1421.4 10090.
ET 4.1 9830. 10028.
X1 22.675 19. 9736. 10032. 570. 480. 512.
GR 1419.9 9671. 1419.9 9710. 1419.8 9736. 1410.6 9759. 1411.1 9783.
GR 1410.6 >9809. 1409.7 9828. 1410.8 9850. 1411.5 9873. 1413.4 9892.
GR- 1412.2 9922. 1411. 9950. 1411. 9976. 1410.7 10000. 1410.6 10015.
GR 1420. 10032. 1428.3 10047. 1426.6 10055. 1426. 10060.
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ET 4.1 9977. 10160.




X1

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

GR

GR

GR

GR

GR

GR

22.794

1420.6

1410.7

1411.7

1423.1

22.880

1427.3

1424.8

1423.9

1414.

1416.5

1413.

1430.9

22.990

1427.7

1423.9

1421.3

1419.4

1420.

1420.3

1435.7

23.097

1433.9

1433.5

1430.

1429.6

1426 .4

1426.1

1425.5

1430.

1431.6

1438.3

20.

9968.

10041.

10136.

10219.

34.

9791.

9863.

9934.

9999.

10067.

10156.

10214.

35.

9668.

9751.

9829.

9886.

9963.

10020.

10094.

48.

9713.

9794.

9878.

9925.

9977.

10021.

10093.

10150.

10247.

10337.

9983.

1417.8

1411.6

1413.8

1427.

9927.

1427.

1424.8

1421.4

1414.3

1416.4

1414.8

1433.5

9739.

1427.6

1422.5

1420.8

1420.

1419.1

1427.9

1437.4

9951.

1433.9

1433.5

1430.1

1431.3

1425.6

1426.5

1426.4

1431.6

1430.9

1439.7

10169.

9983.

10065.

10151.

10244.

9951.

10167.

9807.

9883.

9947,

10000.

10101,

10160.

10230.

9890.

10034.

9697.

9767.

9843.

9903.

9977.

10034.

10108.

9958.

10121.

9740.

9811.

9885.

9935.

9988.

10044.

10101.

10163.

10267.

10353.

460.

1413.6

1413.7

1416.1

1429.9

10120.

440.

1426.5

1424.5

1418.5

1414.5

1416.2

1424.2

1433.8

10026.

480.

1425.6

1422.4

'1419.5

1420.6

1419.1

1427.3

1438.7

10090.

640.

1433.8

1433.5

1431.

1432.2

1425.1

1426.5

1428.5

1432.8

1430.6

1440.5

500.

9998.

10080.

10169.

10261.

480.

9815.

9903.

9958.

10012.

10125.

10167.

10241.

530.

9719.

9785.

9855.

9921.

9995.

10044.

10119.

490.

9758.

9835.

9892.

9945.

9999.

10063.

10112.

10176.

10286.

10363.

628.

1412.4

1413.8

1417.2

1429.8

454.

1424.8

1424.7

1416.1

1415.2

1415.5

1426.6

1433.5

581.

1425.3

1421.5

1418.9

1420.8

1419.1

1428.3

1436.3

565.

1432.3

1433.4

1429.6

1432.3

1425.1

1426.5

1430.8

1433.

1431.5

10000.

10103.

10189.

10278.

9827.

9917.

9968.

10024.

10143.

10188.

10248.

9730.

9804.

9864.

9935.

10000.

10060.

10126.

9772.

9849.

9901.

9951.

10000.

10073.

10121.

10198.

10296.

1412.3

1414.2

1420.3

1429.8

1424.6

1426.4

1415.

1416.1

1413.2

1428.4

1425.4

1421.3

1417.9

1420.3

1418.7

1430.5

1435.1

1432.1

1431.1

1429.1

1427.9

1426.

1426.5

1430.1

1432.7

1433.4

10013.

10119.

10202.

10282.

9838.

9927.

9984.

10048.

10152.

10200.

9739.

9817.

9873.

9949.

10014.

10076.

10133.

9778.

9864.

9916.

9964.

10012.

10082.

10135.

10221.

10310.




THE BEARDSLEY ROAD LOW CROSSING IS MODELLED WITH GR CARDS AS A NORMAL

CROSS SECTION. THE BEARDSLEY ROAD CENTERLINE IS AT RM 23.168

‘ ET 4.1 9830. 10140.

X1 23.168 22, 9777. 10116. 330. 300. 375.

GR 1435.4 9358. 1435.5 9412. 1435.6 9477. 1434.7 9533. 1433.2 9598.
GR 1431.8 9657. 1430.8 9718. 1429.5 9777. 1428.9 9827. 1429. 9877.
GR 1429.1 9942, 1429. 9999. 1429.1 10000. 1429.8 10053. 1430.3 10116.
GR 1431.8 10176. 1433.6 10230. 1434.3 10274. 1434.9 10326. 1435.5 10363.
GR 1435.6 10399. 1435.8 10409.

DUE TO BREAKOUTS (SPLIT FLOWS) BETWEEN RM 23.55 AND RM 23.8, THE

130CT97 15:45:18 PAGE 16

50 AND 100 YEAR Q'S ARE REDUCED PER THE FOLLOWING TABLE. i

NO ENCROACHMENTS ARE COMPUTED FOR THE FOLLOWING REACH BETWEEN RM 23.253 }
\
AND 7TH STREET. FOR PURPOSES OF A FLOODWAY, A 100 FT CORRIDOR IS MAIN-

TAINED OUTSIDE OF THE LEVEES (WHICH ARE LIKELY TO BE ERODABLE) TO PASS

|
|
THE SPLIT FLOWS WHICH HAVE BEEN REMOVED FROM THE MODEL, AS DISCUSSED ‘
‘ WITH CITY OF PHOENIX AND FLOOD CONTROL DISTRICT REPRESENTATIVES. IF THIS |
i

CORRIDOR IS NOT MAINTAINED, THE REDUCTION IN Q FOR THIS MODEL IS NOT

\

VALID, RESULTING IN A FLOODWAY PROFILE ABOVE THE NATURAL PROFILE BY MORE

THAN THE STATUTORY 1.0 FT.

FULL Q REDUCED Q
50 YEAR 4800. 3300
100 YEAR 5500. 3400

THE 10 YEAR Q (3200 CFS) IS UNAFFECTED

QT 2. 3400. 3400.
NC 0.035 0.05 0.04
‘ ET 4.1 9978.5 10023.2
X1 23.253 8. 9973. 10038. 470. 450. 459.

GR 1437.5 9973. 1425.5 9995. 1425.2 10000. 1427.4 10008. 1429.2 10015.




ARTIFICIAL LEVEES ARE SET VERY HIGH ON

THE LEFT AND RIGHT OVERBANKS

GR  1444.2 10038. 1444.9 10052. 1445, 10060.
ET 4.1 9969. 10036.
. X1  23.334 10. 9962. 10055. 400. 420. 417.
GR  1443.8 9962. 1435.6 9979. 1433.2 9990. 1432.6 10000. 1433.2 10012.
GR  1435.4 10022. 1438.5 10032. 1444.2 10044. 1449.8 10055. 1449.6 10063.
X1 23.416 10. 9974. 10053. 400. 430. 433.
GR  1447.7 9958. 1447.8 9974, 1439.2 9989. 1436.5 9999. 1436.6 10000. |
GR  1437.2 10017. 1437.6 10030. 1444.4 10041. 1450.2 10053. 1450.4 10066 . |
X1  23.514 8. 9973. 10039. 560. 470. 517.
GR  1451.5 9965. 1451.4 9973. 1439.8 9989. 1439.6 10000. 1440.1 10012. |
GR  1441.5 10022. 1443.6 10029. 1451.1 10039. |
|
|
|
|
|
SPECIAL BRIDGE IS USED TO MODEL EMBANKMENT PLACED IN THE CHANNEL TO |
ALLOW VEHICULAR ACCESS BETWEEN THE LANDFILL ON THE LEFT AND THE GRAVEL
PIT ON THE RIGHT. THE EMBANKMENT MAY WASH OUT, BUT FOR THIS STUDY, IT
IS ASSUMED TO REMAIN. LOW FLOWS PASS THROUGH 2-36" CMP'S.
. X1 . 23.544 190. 150. 158. 1.8
X3 10. 1445. 1445.
1
130CT97 15:45:18 PAGE 17
SB 1.25 2.48 3.2 0. 5.7 1. 14.1 0. 1442. 1441.4
X1  23.555 60. 60. 60. 0.6
ELTRD IS 1448.4+0.6HV = 1449
X2 1. 1445. 1449.
X3 10. 1480. 1480.
BT 10. 9930. 1452. 0. 9933. 1451.2 0. 9951. 1451.1 0.
BT 9967. 1449.8 0. 9987. 1448.4 0. 10000. 1448.4 0. 10019.
BT  1448.6 0. 10041, 1449.5 0. 10055. 1450. 0. 10070. 1452.
BT 0.
. X1 23.591 7. 9968. 10045. 100. 210. 190.




X3
GR
GR
GR

GR

X1

X3
GR
GR
GR
GR
GR
®.
GR
GR

GR

QT

X1

X3
GR

GR

USING THE X3 CARD TO CONSIDER ONLY THE CHANNEL AREA AS EFFECTIVE.

FLOW THAT BREAKS OUT UPSTREAM IS ACCOUNTED FOR BY THE REDUCED Q.

7

ARE RETURNED TO CAVE CREEK DOWNSTREAM AT BEARDSLEY ROAD.

10.

1460.

1446.8

1449.9

1450.

23.691

9700.

9982,

10036.

10770.

43.

1448.

1444.6

1453.8

1452.

9965.

HIGH ARTIFICIAL LEVEE

10.

1461.1

1448.3

1450.2

1457.6

1446.4

1453.2

1452.2

1451.

1452.

Q IS NOW CHANGED TO BE THE AVERAGE OF THE FULL Q UPSTREAM OF THE

9722.

9819.

9925.

9965.

10000.

10045.

10094.

10138.

10320.

1449.4

1448.6

1453.5

1450.8

1447.

1452.4

1451.7

1452.3

1454.

9760.

9993.

10045.

11200.

10036.

9747.

9832.

9936.

9980.

10011.

10054.

10108.

10143.

10560.

1448.

1444.2

1451.9

510.

1449.4

1448.3

1456.1

1448.5

1449.6

1451.3

1452.6

1451.7

1456.

9850.

10000.

10048.

540.

2767,

9866.

9944.

9985.

10017.

10057.

10117.

10147.

10730.

BREAKOUT AND OF THE REDUCED Q DOWNSTREAM OF THE BREAKOQUT.

23.815

4350.

31.

4350.

9951.

HIGH ARTIFICIAL LEVEE

10.

1470.

1454.5

1458.

130CT97

9650.

9857.

9963.

15:45:18

1459.3

1455.1

1451.4

10037.

9716.

9890.

9979.

650.

1453.5

1455.

1449.7

680.

9738.

9914.

9988.

SPLIT

FLOWS

1452.9

1444.2

1448.

528.

1449.5

1449.

1455.4

1447.2

1451.3

1452.2

1451.4

1453.4

655.

1453.1

1455.4

1449.9

1480.
9959.
10013.

10070.

1480.
9784.
9894.
9951.
9991.
10028.
10062.
'10123'

10155.

1480.
9772.
9941.

9996.

1480.

1452.9

1444.9

1448.

1480.

1449.1

1449.3

1457.3

1446.6

1455.3

1452.4

1452.7

1452.1

1480.

1453.4

1458.9

1449.7

9968.

10023.

10430.

9800.

9913.

9955.

9999.

10036.

10077.

10128.

10160.

9812.

9951.

10000.

PAGE
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GR

GR

GR

GR

QT

X1

X3

GR

GR

GR

X1

GR

GR

NC

X1

X3

GR

GR

GR

SB

X1

X2

X3

1449.7

1456.9

1458.5

1465.5

10017.

10081.

10182.

10249.

1454.6

1457.1

1456.

10028.
10110.

1019S.

1457.8

1458.2

1457.2

10037.

10140.

10215.

QO IS NOW CHANGED TO BE THE FULL Q UPSTREAM OF THE BREAKOUT

23.912

5300.

5300.

9967.

HIGH ARTIFICIAL LEVEE

10.
1463.9 '9868.
1461.3 9967.
1454.9 10026.
23.989 9.
1465.6 9937.
1450.5 10014.

7TH STREET

1461.7

1451.3

1460.9

9937.

1457.9

1452.5

(SPECIAL BRIDGE).

10043.

9878.

9983.

10043.

10049.

9957.

. 10024.

480.

1460.6

1447.9

1452.6

1458.

510.

9898.

9994.

410.

9977.

10036.

1456.8

1458.4

1458.7

512.

1460.7

1448.

407.

1450.8

1465.8

THE GR CARDS FROM SECTION 24.106 TAKEN

UPSTREAM OF 7TH STREET ARE REPEATED AT THE DOWNSTREAM FACE OF THE BRIDGE

AS SECTION 24.086 WITH PSXECE

24,086

10.

1470.1

1458.5

1466.4

24.096

ELTRD IS 1464.7+2HV

10.

12.

9942.

10064.

10155.

9972.

1464.1

1461.9

1467.4

= 1466.7

1.

= -1.3.

10044.

9955.

10091.

10310.

100.

1462.2

450.

1454.9

1463.7

71.6

56.

1466.7

560.

9972.

10108.

56.

512.

1454.9

1465.7

590.

56.

10043.

10157.

10226.

1480.

9925.

10000.

9989.

10049.

1463.7

10044.

10123.

1466.

1456.8

1459.5

1457.1

1480.

1461.4

1447.9

1449.7

1463.7

1456.

1466.1

1453.6

1466.

10060.

10172.

10235.

9950.

10010.

10000.

10052.

10136.

1453.6




ET

X1

GR

GR

GR

NC

ET

X1

GR

GR

GR

ET

X1

GR

GR

GR

NC

ET

X1

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR-

24.106

1470.1

1454.9

1465.7

130CT97

24.195

1498.7

1453.6

1462.3

24.322

1473.7

1454.5

1470.9

0.045

24.444

1478.8

1457.3

1461.7

1474.2

24.542

1488.2

1459.8

1472.2

1464.7

13.

9942.

10028.

10123.

15:45:

13.

9862.

10000.

10117.

11.

9820.

10042.

10262.

0.045

16.

9885.

9995.

10122.

10230.

20.

9844.

10000.

10112.

10175.

9955.
1464.1
1456.

1466.1

9933.
1497.1
1453.9

1466.4

9871.
1463.5

1456.8

0.045

9928.
1478.7
1457.7

1458.9

9914.
. 1464.

1461.4

1470.9

1467.8

9955.

10064.

9955.

10052.

10136.

9950.

10142.

9889.

10032.

10142.

9940.

10064.

9871.

10064.

9927.

10122.

9906.

10000.

10142.

9950.

10187.

9914.

10017.

10127.

10187.

10055.

80.

1455.2

1458.5

1466.4

100590.

470.

1470.4

1455.5

1468.9

10080.

640.

1453.2

1457.7

10080.

640.

1465.

1459.1

1460.7

10160.

470.

1463.2

1462.3

1464.4

1473.8

20.

9972.

10064.

10155.

460.

9933.

10052.

10164.

630.

9895.

10134.

600.

9928.

10027.

10166.

530.

9948,

10033.

10141.

10237.

53.

1454.7

1461.9

470.

1454.1

1456.3

671.

1451.6

1459.6

644.

1457.6

1460.4

1460.3

517.

1460.4

1470.7

1462.5

1475.2

THE DEER VALLEY ROAD LOW CROSSING IS MODELLED WITH GR CARDS AS A NORMAL

CROSS SECTION.

THE DEER VALLEY ROAD CENTERLINE IS AT RM 24.635.

9997.

10091.

9961.

10073.

9972.

10177.

9939.

10064.

106180.

9968.

10056.

10166.

10268.

1454.2

1463.7

1453.6

1458.8

1452.1

1465.2

1458.

1459.3

1468.5

1459.8

1470.3

1463.

1478.9

10000.

10108.

PAGE

9996.

10093.

10000.

10220.

9972.

10097.

10215.

9996.

10083.

10171.

10283.

19




ET 4.1 9940. 10060.
X1l 24.635 8. 92876. 10111. 650. 220. 491.
GR 1480.9 9752. 1474.5 9876. 1467. 9983. 1466.8 10000. 1467.9 10037.
GR 1472.4 10111. 1478.6 10193. 1480.1 10247.
oT 2. 5200. 5200.
DIVIDED FLOW OCCURS FROM SECTION 24.738 TO 25.163. ALTHOUGH THE RIGHT
OVERBANK IS SOMETIMES LOWER THAN THE CHANNEL, EFFECTIVE FLOW IS
CONTROLLED DOWNSTREAM AT SECTION 24.738. OVERBANK LOW ELEVATIONS ARE
ARTIFICIALLY ADJUSTED AT SECTIONS 24.838 TO 25.163 TO YIELD QROB =
QROB AT SECTION 24.738 + OR .- 10%. NATURAL CONDITIONS AT SECTION
25.048 RESULT IN A QROB THAT IS LESS THAN SECTION 24.738.
ET 4.1 9936. 10200.
X1 24.738 21. 2897. 10038. 350. 630. 544.
GR 1490.4 9703. 1489.7 9717. 1479.2 9736. 1479.3 9805. 1477.7 9884.
GR 1481.2 9897. 1477.6 9931. 1472.8 9965. 1472.3 9986. 1472. 10000.
GR 1473.5 10023. 1480.9 10038. 1476.7 10045. 1480.8 10067. 1477.6 10079.
GR 1473.6 10088. 1473.6 10127. 1472.5 10224. >l474.4 10291. 1473.6 10330.
GR 1477.6 10343.
l30CT9i 15:45:18 PAGE
ET 4.1 9968. 10350.
X1 24.838 20. 9945. 10019. 470. 450. 528.
1488.5 9909. 1483.8 9945. 1477.7 9986. 1474.8 9991. 1474.7 10000.
1475. 10004. 1483.5 10019. 1477.3 10032. 1479.5 10066. 1469.1 10111.
1467.6 10133. 1468.5 10162. 1472.5 10185. 1469.9 10199. 1469.7 10219.
1470. 10270. 1466. 10365. 1466. 10450. 1468. 10630. 10660.
GR 1488.5 9909. 1483.8 9945. 1477.7 9986. 1474.8 9991. 1474.7 10000.
GR 1475. 10004. 1483.5 10019. 1479. 10032. 1479.5 10066. 1479. 10111.
GR 1479. 10133. 1479. 10162. 1479. 10185. 1479. 10199. 1479. 10219.
GR 1479. 10270. 1479. 10365. 1479. 10450. 1479. 10630. 1490. 10660.
ET 4.1 9860. 10300.
‘ X1 24.943 17. 9983. 10017. 530. 570. 554.
1504.8 9651. 1494.9 9694. 1493.1 9736. 1481.7 9813. 1480.7 9926.
1482.4 9945, 1481.8 9983. 1478. 9990. 1477.9 10000. 1477.7 10004.




GR
GR

GR

ET
X1
GR
GR
GR
GR

GR

oT
ET

X1

1484.8

1480. 10610.

1504.8

1482.4

1484.8

1481.

25.048

1497.2

1486.6

1488.3

1484.6

1484.

25.163

1499.3 9878.

10017.

1483.6

1503.3

9651.

9945,

10017.

10610.

23.

9659.

9966.

10026.

10247.

10450.

4900.

16.

1492.6

1486.3

1486.3

9878.

9984.

10088.

10417.

10032.

10690.

1494.9

1481.8

1483.6

1503.3

9966.

1493.6

1485.7

1486.

1488.

1484.

4900.

4.1

9972.

9917.

10000.

10147.

1492.6

1486.3

1489.

1478.1

9694.

9983.

10032.

10690.

9850.

10017

9692.

9981.

10062.

10258.

10470.

9940.

10025.

1490.2 9947,

1486. 10005.

1486.4

9917.

10000.

10147.

10044.

10220.

1470.

1493.1

1478.

1481.

10250.

580.

1486.7

1484.

1485.4

1487.5

1500.

10175.

640.

1489.9

1493.1

1488.4

149%0.2

1486.

1489.

10080. 1470.

9736.

9990.

10044.

520.

9707.

9986.

10154.

10405.

10525.

580.
9965. 1491.6
10025. 1485.3
10291. 1498.8
9247.

10005.

10220.

10540.

1481.7

1477.9

1481.

554.

1486.

1484.

1486.5

1492.2

607.

9972.

10044.

10312,

1489.9

1493.1

1489.

THE BREAKOUT IN THE RIGHT OVERBANK IS NOT EFFECTIVE DUE TO DOWNSTREAM

1486.2  9984.
‘ 1486.3 10088.
1499.8 10417.
GR  1499.3
GR. 1486.2
GR  1489.
GR  1499.8
PONDING.
25.262,
ET
X1 25.262
X3 10.
GR  1503.2
GR  1491.5
’ GR  1489.1
1

130CT97

HIGH ARTIFICIAL LEVEES HAVE BEEN SET ON THE RIGHT AT SECTIONS

25.374, AND 25.434.

28.

9465.

9646.

9969.

15:45:18

9948.

1506.4

1492.7

1493.6

9750.

10030.

9470.

9689.

9987.

10023.

470.

1489.6

1492.6

1490.2

570.

9513.

9707.

10000.

523.

1490.2

1490.5

1490.8

9813.

10000.

10080.

9817.

10000.

10223.

10420.

9965.

10025.

10291.

1491.6

9547.

9823.

10016.

1480.7

1477.7

1481.

1486.

1493.6

1483.7

1489.

1491.6

1489.

1498.8

1510.

1492.2

1491.6

1496.8

9926.

10004.

10540.

9941.

10017.

10232.

10431.

9972.

10044.

10312.

9618.

9948.

10030.
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GR 1488.4 10044. 1487.4 10059. 1486. 10070. 1484.4 10260. 1486. 10380.
GR 1492. 10420. 1492. 10450. 1484. 10475. 1484. 10510. 1488. 10535.
GR 1486. 10575. 1488. 10585. 1494. 10610.
ET 4.1 9925. 10023.
X1 25.374 16. 9969. 10023. 680. 300. 591.
X3 10. 1499.3
GR 1510. 9628. 1498.2 9659. 1496. 9704. 1495.7 9838. 1496.2 9920.
GR 1496. 9933. 1497.8 9944. 1497.8 9950. 1495.6 9955. 149%6.7 9963.
GR 1499.3 9969. 1493.5 9986. 1493.3 10000. 1493.5 10011. 1498.8 10023.
GR 1510. 10023.1
NC 0.05 0.035 0.035
ET 4.1 9970. 10036.
X1 25.434 14. 9968. 10036. 400. 190 317.
X3 10. 1504.9
GR 1511.5 9463. 1506.8 9561. 1504.8 9631. 1504.9 9716. 1502. 9788.
GR 1501.3 9885. 1500.8 9942. 1500.6 9954. 1504.9 9968. 1496.8 9990.
GR 1496.6 10000. 1495.8 10018. 1504. 10036. 1510. 10036.1
ET 4.1 9970. 10050.
X1 25.500 9. 9908. 10105. 250. 420. 349.
GR 1511.5 9908. 1506.9 9927. 1504.5 9943, 1499.9 9957. 1497.7 10000.
GR 1498.5 10025. 1503.7 10061. 1507.7 10094. 1509. 10105.
CAP CANAL OVERSHOOT STRUCTURE
NC c. 0.5
SECTION IN DOWNSTREAM OUTLET OF OVERSHOOT IN STILLING POOL
ET 4.1 9960. 10040.
X1 25.523 9. 9963. 10037. 120. 120. 121.
GR 1510. 9900. 1508. 9930. 1498. 9950. 1498. 9963. 1496. 9964.
GR 1496. 10036. 1498. 10037. 1498. 10050. 1510. 10100.
‘ SECTION AT DOWNSTREAM CREST OF OVERSHOOT WHERE FLOW PASSES

THROUGH CRITICAL DEPTH. DO NOT ENCROACH.




NC 0.05 0.035 0.015
X1 25.534 4. 9963. 10037. 58. 58. 58.
‘ GR 1515. 9963. 1505.54 9964. 1505.54 10036. 1515. 10037.

SECTION AT UPSTREAM END OF NARROW CHUTE. DO NOT ENCROACH.

X1 25.551 90. 90. 90.

SECTION AT UPSTREAM FLARED ENTRANCE TO OVERSHOOT. DO NOT

ENCROACH.
1
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X1 25.557 4. 9954. 10046. 32. 32. 32.
GR 1515. 9954. 1505.54 9973. 1505.54 10027. 1515. 10046.

NATURAL SECTION UPSTREAM OF OVERSHOOT. SET ENCROACHMENTS

TO NATURAL SSTA & ENDSTA.

‘ NC  0.035 0.035 0.035

QT 2. 2900. 2900.
ET 4.1 9949. 10050.
X1 25.561 5. 9948. 10069. 20. 20. 21.
GR 1514.9 9948. 1505.6 9971. 1505.7 10000. 1506.3 10048. © 1515.2 10069.
NC 0.1 0.3
QT 2. 2700. 2700.
ET 4.1 9950. 10050. .
|
X1 25.680 36. 9927. 10093. 580. 660. 628. ‘
GR 1519.8 9136. 1518.8 9203. 1516.1 9267. 1515.7 9325. 1515.7 9359.
GR 1516.7 9372. 1514;9 9462. 1514.2 9504. 1515.2 9516. 1515.6 9559.
GR 1515.7 9593. 1515. 9622. 1516.9 9637. 1515.3 9653. 1512.1 9664.
GR 1512.4 9688. 1513.8 9704. 1518.5 9720. 1510.6 9747. 1514.3 9796.
GR 1513.9 9866 . 1514.4 9927. 1508.7 9946. 1511.3 9961. 1511.2 9985.
GR 1506.5 9997. 1506.8 10000. 1506.8 10011. 1510.5 10022. 1511.1 10057.
. GR 1509.6 10063. 1511.2 10093. 1512.4 10167. 1510. 10278. 1508.7 10295.

GR 1534.1 10338.




QT

ET

X1

X3

GR

GR

GR

GR

GR

GR

GR

QT

ET

X1

GR

GR

GR

QT

ET

X1

GR

GR

GR

QT

ET

X1

GR

GR

GR

QT

ET

X1

GR

GR

25.786

10.

1522.7

1514.3

1513.5

1517.

1511.2

1515.8

1514.2

25.947

1524.

1514.4

1519.3

26.058

1529.2

1522.1

1517.4

130CT87

26.152

1530.2

1520.

1530.7

26.265

1533.8

1522.

2500.

32.

9477.

9705.

9822.

9913.

9990.

10056.

10440.

2300.

14.

9816.

10000.

10107.

2200.

15.

9598.

9904.

.10000.

15:45:

2000.

13.

9789.

9982.

i0102.

1900.

10.

9829.

©10000.

18

2500.

9978.

1522.5
1513.4
15i6‘2

1517.
1511.4
1515.3

1532.8

2300.

9950.
1522.7
1514.5

1518.2

2200.

9966.
1526.6
1521.1

1516.2

2000.

9956.
1529.9
1520.1

1531.9

1900.

9955.

1533.6

1522.5

9982.

10056.

9507.

9736.

9837.

9922.

10000.

10189.

10465.

9959.

10066.

9917.

10011,

10113.

9950.

10024.

9747.

9927.

10010.

9970.

10069.

9847.

10000.

10114,

9973.

10029.

9913.

10010.

10082.

600.

1515.5

1517.

1512.2

1515.2

1510.7

1517.3

10059.

1522.7

1518.4

1518.8

10023.

540.

1527.1

1521.

1516.8

10040.

240.

1527.3

1520.5

1533.1

10060.

580.

1534.3

1524.8

470.

9529.

9753.

9848.

9944.

10010.

10353.

830.

9950.

10028.

10119.

570.
9765.
9951.

10014.

550.
9895.
10018.

10139.

610.
9916.

10015.

560.

1515.7

1516.8

1516.5

1518.9

1514.5

1515.1

850.

1518.8

1519.7

1529.5

586.

1526.

1522.

1524,

496.

1525.4

1522.2

597.

1531.7

1526.5

1518.9

9575.

9776.

9872.

9964.

10020.

10418.

9971.

10037.

10139. -

9790.

9966.

10024.

9956.

10050.

9955,

10029.

1514.1 9667.
1517.2 9794.
1514.6 9883.
1518.9 9978.
i512.2 10041.

1514. 10435S.
1518.3 9986.
1520.6 10066.
1523.3 9845.
1520.8 9976.
1541.9 10048.

PAGE

1522.3 9972.
1526. 10069.
1523.8 9995.
1529.5 10115.
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QT 2. 1700. 1700.

ET 4.1 9967. 10064.
‘ X1 26.372 14. 9966. 10080. 600. 510. 565.
GR 1558.5 9909. 1544.2 9928. 1535.7 9945. 1531.6 9966. 1528.4 9981.
GR 1525.§ 9990. 1523.9 9995. 1523.8 10000. 1527.3 10016. 1526.6 10034.
GR 1529.9 10055. 1533.8 10080. 1534.6 10100. 1535.5 10116.
QT 2. 1600. 1600.
ET 4.1 9955. 10045.
X1 26.492 17. 9866. 10084. 640. 610. 634.
GR 1539.5 9819. 1538.5 9851. 1537.5 9866. 1533.3 9880. 1530.9 9891.
GR 1530.2 9920. 1527.7 9953. 1525.8 9972, 1525.8 9994. 1525.7 10000.
GR 1526.2 10019. 1528.4 10039. 1530.4 10062. 1534.8 10078. 1536. 10084.
GR 1536.4 10097. 1537.1 10160.
NC 0.04 0.04 0.03
QT 2. 1300. 1300.
ET 4.1 9945. 10025.
X1 26.582 37. 9869. 10028. 460. 480. 475.
‘ GR 1538.6 9388. 1538.3 9411. 1535. 9445. 1532.2 9471. 1530.3 9493. |
GR 1526.4 9510. 1525.5 9519. 1525.3 9539. 1526.3 9568. 1526.5 9602.
|
GR 1527.2 9622. 1526.7 9655. 1527.3 9691. 1526.9 9725. 1527.2 9752.
|
GR 1527.4 9786. 1528.1 9817. 1527.9 9845, 1528.2 9869. 1526.9 9894.
|
GR 1524.1 9911. 1524.9 9937. 1525.2 9958. 1525.6 9983. 1525.7 10000.
GR 1526. 10014. 1527.2 10028. 1526.4 10047. 1527.2 10086. 1526.5 10123.
GR 1526.8 10140. 1528.8 10157. 1528.8 10176. 1533.8 10195. 1536.6 10211.
|
GR 1536.7 10224. 1537.5 10226.
|
ET 4.1 9970. 10030.
X1 26.673 44, 9955. 10077. 510. 460. 480.
X3 10. 1535.
GR 1549.8 9490. 1541.8 9544. 1534.8 9585. 1533.1 9600. 1531.8 9629.
GR 1530.8 9656. 1530.5 9681. 1530.5 9715. 1530.5 9748. 1531.1 9773.
GR 1532.3 9803. 1532.9 9829. 1532.6 9851. 1532.1 9868. 1532.7 9898.
GR 1532.9 9922. 1532.6 9944. 1534.3 9955. 1532.6 9970. 1532.7 9988.
. GR 1532.8 10000. 1531.8 10013. 1532.6 10023. 1532.2 10047. 1531.9 10061.
GR 1533.2 10077. 1533.2 10105. 1534.5 . 10130. 1536.4 10141. 1537.8 | 1014?.

GR 1537.4 10165. 1536.9 10192. 1533.6 10205. 1533.2 10237. 1533.2 10265.




GR

GR

QT

ET

X1

GR

GR

GR

GR

GR

GR

oT

ET

X1

GR

GR

GR

GR

GR

QT

ET

X1

GR

GR

GR

GR

GR

GR

GR

ET

X1

X3

GR

GR

1534.2

1539.2
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26.784

1556.2

1548.7

1549.4

1543.2

1550.8

1552.5

26.883

1555.5

1540.1

1542.8

1549.

1556.2

26.984

1560.6

1545.5

1540.6

1540.5

1546.7

1544.6

1558.9

27.060

10.

1566.5

1560.6

10285.

10378.

15:45:

1100.

29.

9628.

9721.

9898.

10000.

10091.

10191.

1000.

21.

9726.

9895.

10122.

10209.

10282.

900.

32.

9811.

9943.

10023.

10156.

10231.

10290.

10356.

33.

9583.

9643.

18

1534.8

1539.9

1100.

4.1

9975.

1553.4

1549.2

1549.7

1544.4

1551.

1552.7

1000.

9773.

1549.5

1540.1

1542.6

1553.7

900.

9943.

1559.7

1543.8

1540.6

1546.5

1543.5

1543.4

1551.6

9980.

1559.9

1560.9

10304.

10387.

9981.

10080.

9629.

9749.

9925.

10019.

10110,

10228.

9975.

10122.

9759.

10000.

10148.

10235.

9975.

10170.

9833.

9953.

10107.

10170.

10241.

10300.

10369.

9883.7

10019.

9608.

9670.

1535.1

1552.

10031.

590.

1551.5

1548.9

1550.7

1545.4

1551.

1552.

10025.

530.

1544.7

1540.1

1542.5

1555.3

10025.

480.

1557.2

1542.3

1540.6

1547.3

1542.8

1543.3

10013.1

270.

1557.5

1559.8

10331.

10411.

530.

9652.

9783.

9951.

10045.

10132.

10271.

500.

9773.

10062.

10166.

10255.

460.

9861.

9968.

10124.

10189.

10256.

10310.

470.

9614.

9683.

1535.6

1550.3

586.

1550.5

1549.4

1551.2

1550.2

1550.9

1551.9

523.

1542.

1540.6

1544.1

1557.4

533.

1554.5

1542.1

1541.7

1547.5

1542.3

1544.8

401.

1557.6

1559.6

1034s8.

10420.

9674.

9822.

9975.

10069.

10150.

10279.

9791.

10074.

10179.

10265.

9891.

10000.

10135.

10203.

10271.

10323.

1565.

9617.

9706.

1539

1549.

1549.

1542.

1551.

.7

6

5

7

5

1551.

1540.

1541.

1546.

1557.

1549.

1545.

1540.

1547.

1542.

1545.

1560.

1

3

3

4

3

1560.

10359.

PAGE

9695.

9859.

9985.

10080.

10162,

9803. -

10093.

10194.

10279.

9920.

10012.

10147.

10218.

10282.

10333.

9624.

9720.



GR 1559.4 9740. 1559.5 9772. 1560.4 9795. 1560. 9824. 1558.8 9852.

GR  1558.7 9879. 1558.9 9895. 1558.5 9911. 1559.2 9940. 1560. 9954.
GR  1559.7 9963. 1560.6 9967. 1560.8 9980. 1554.6 9997. 1554.1 10000.
. GR  1555.1 10005. 1562.6 10019. 1562.2 10040. 1562.1 10056. 1563.4 10068.

GR  1565.2 10081. 1566. 10093. 1563.9 10103.

QT 2. 600. 600.

ET 4.1 9881.1 10020.

X1 27.166 36. 9977. 10023. 560. 560. 560.

X3 10. ) 1565. 1565.

GR  1572. 9622, 1572.2 9639. 1571.5 9661, 1569.4 9686. 1568.5 9709. ‘

GR  1568.1 9719. 1568.4 9730. 1567.4 9742, 1567.1 9762. 1567.9 9772. ‘
|

GR  1568.8 9787. 1567.6 9811. 1566.7 9830. 1566. 9847. 1562.3 9858. ‘
|

GR  1558.7 9868. 1557.6 9870. 1558.4 9872. 1560.6 9875. 1560.9 9884. |
|

GR  1560.9 9911. 1560.8 9943. 1560.7 9955. 1564.2 9963. 1564.2 9977. %
\

GR  1555.2 9995. 1555.2 10000. 1555.2 10008. 1563.9 10023, 1563.9 10038. |
|

GR  1561.1 10043. 1561.1 10067. 1560.8 10098. 1560.9 10129. 1561.5 10142. 1
|

GR  1562.8 10146.
|

1 |
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SECTION 27.294 IS NEAR THE DOWNSTREAM OUTLET OF CAVE BUTTE DAM. |

QT 2 400 400

ET v 4.1 9972. 10022.2 ;
X1 27.294 26. 9967. 10027. 710. 630. 676.

GR 1591.6 9811. 1589.8 9827. 1587.9 9839. 1589.7 9851. 1588.2 9870.

GR 1585.6 9883. 1584.2 9888. 1584.4 9900. 1583.9 9914. 1568.3 9948.

GR 1565.9 9954, 1565.2 9967. 1558.3 9980. 1557.2 9984. 1556.2 9987.

\GR 1556. 10000. 1556. 10007. 1564.6 10027. 1565.6 10037. 1573. 10054.

GR 1572.8 10074. 1573.4 10093. 1574. 10112. 1575. 10135. 1575.4 10163.

GR 1575.6 10171.

THE CENTERLINE OF CAVE BUTTE DAM IS AT RM 27.365.

. FOLLOWING IS THE TRUBUTARY RUN FOR THE EAST FORK OF CAVE CREEK.




FORK. THIS SECTION IS USED TO BEGIN THE TRIBUTARY RUN FOR THE

SECTION 19.56 IS JUST DOWNSTREAM OF THE CONFLUENCE WITH THE EAST

EAST FORK OF CAVE CREEK. THE CONFLUENCE OCCURS AT RM 19.608
|
|
\
\
i

NC 0.035 0.035 0.035 0.1 0.3
QT 2. 14600. 14600. i
ET 4.1 9921.37 10061.

|
X1l -19.56 17. 9929. 10065. 730. 720. 729.
GR 1346.1 9801. 1329.7 9902. 1329.7 9929. 1316.5 9950. 1316.8 9978. 3
GR 1315.6 10000. 1315.6 10008. 1316.6 10026. 1316.4 10035. 1317.5 10043. 3
GR 1330.6 10065. 1330.8 10099. 1330.5 10146. 1330.2 10195. 1330.9 10208. |
GR 1331.2 10223. 1332.1 10301.

SECTION 0.029 IS JUST UPSTREAM OF THE CONFLUENCE WITH CAVE CREEK
WASH. SECTIOQN 19.556 DOWNSTREAM IN THE WASH IS USED TO START THE

RUN ON THE EAST FORK.

QT 2. 9500. 9500.
NC 0.035 0.035 0.015
’ ET 4.1 9942.56 10073.1
X1 0.029 15. 9942. 10043. 380. 450. 430.
GR 1336.7 9849. 1332.4 9893. 1329.5 9942. 1326.3 9954. 1326.3 9963.
GR 1319.8 9982. 1319.6 9995. 1319.6 10000. 1319.6 10019. 1328.2 10043.
GR 1330. 10090. 1330.3 10128. 1332.4 10166. 1333.1 10216. 1333.1 10217.
NC 0.035 0.035 0.03
ET 4.1 9905. 10092.
X1 0.112 22. 9887. 10101. 430. 450. 483.
GR 1357.6 9597. 1333.1 9743. 1332.6 9804. 1332. 9816. 1331.8 9863.
GR 1332.1 9887. 1329.4 9906. 1329.4 9915. 1323.4 9937. 1322.3 9949.
GR 1321.5 9985. 1321.6 9999. 1321.6 10000. 1322. 10037. 1323.2 10049.
GR 1329.3 10076. 1334.8 10101. 1334.8 10139. 1333.4 10214. 1334.8 10286.
1
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GR 1334.5 10320. 1334.5 10321.
o
ET 4.1 9910. 10110. |

X1 0.198 26. 9897. 10133. 460. 420. 454.




GR

GR

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

oT

ET

X1

GR

1334.8

1333.3

1324.5

1328.8

1337.3

1336.7

0.288

1338.2

1328.9

1335.9

1339.6

0.398

1340.2

1329.4

1340.6

1339.7

0.482

1347.

1331.2

1340.9

1341.1

0.575

1348.

1337.8

1338.9

1341.8

0.697

1346.4

9569.

9863.

2981.

10085.

10170.

10417.

20.

9550.

9933.

10069.

10443.

19.

9739.

9979.

10119.

10352.

20.

9903.

9988.

10125.

10315.

19.

9777.

9977.

10023.

10239.

9400.

16.

9847,

1336.

1332.

1324.

1328.

1337.

5

4

8

8

1

.1

9885.

1337,

1326.

1335.

1347.

6

6

9

3

9904.

1340.

1328.

1338.

1339.

9937.

1341.

1331.

1341.

1340.

4

3

6

9

9869.

1342.

1331.

1343.

8

7

1

1342.

9400.

.1

9847.

1345.3

9570.
9897.
9999.
10093.

10262.

9903.
10069.
9684.
9954.
10078.

10459.

9912.
10119.
_9804.
10000.
10126.

10456.

9904.
10024.
9904.
10000.
10161.

10402.

9870.
10049.
9778.
9990.
10049.

10274.

9875.
10023.

9855.

1335.1

1329.4

1324.8

1336.3

1337.

10054.

470.

1336.1

1325.9

1336.7

1341.

10094.

600.

1339.3

1329.7

1338.6

1339.5

10175.

440.

1341.1

1331.3

1340.4

1341.5

10080.

460.

1340.2

1331.5

1342.5

1343.2

10035.

640.

1338.8

9591.

9916.

10000.

10122.

10356.

460.

9733.

9978.

10089.

10472.

540.

9843.

10061.

10168.

10478.

270.

9937.

10008.

10236.

10528.

500.

9869.

9997.

10105.

10411.

640.

9882.

1335.7

1325.5

1324.1

1337.8

1345.1

475.

1336.9

1325.7

1336.2

1341.9

581.

1338.9

1338.1

1340.5

1339.8

444.

1337.1

1338.

1341.6

1341.5

491.

1337.1

1331.5

1343.5

1345.4

644,

1338.1

9694.

9937.

10044.

10133.

10370.

9848.

10000.

10101.

10485.

9904.

10098.

10175.

10533.

9953.

10024.

10256.

10640.

9896 .

10000.

10113.

10755.

2888.

1333.8

1323.8

1324.5

1336.

1337.1

1336.

1328.5

1338.

1339.9

1330.2

1338.1

1339.9

1333.4

1340.8

1340.

1343.

1341.1

1332.

1342.9

1339.

9754.

9965.

10058.

10138.

10382.

9885.

10026.

10213.

10517.

9949.

10105.

10190.

9962.

10093.

10291.

10910.

9944.

10011.

10186.

9900.




GR

GR

GR

NC

ET

X1

GR

GR

ET

X1

GR

GR

GR

GR

ET

X1

GR

GR

GR

GR

GR

NC

ET

X1

GR

GR

GR

GR

ET

X1

GR

1340.4

1334.6

1346.4

0.035

0.826

1349.5

1338.8

1351.

130CT97

0.945

1352.7

1349.8

1347.7

1350.1

1.035

1354.

1348.4

1345.9

1342.3

1352.4

1.121

1355.2

1346.4

1348.8

1354.2

1.204

1355.4

1344.3

9912.

10000.

10237.

0.035

11.

9815.

9988.

10219.

15:45:18

20.

9469.

9819.

9956.

10046.

22.

9670.

9832.

9921.

9992.

10100.

19.

9850.

9955.

10036.

10121.

16.

9930.

9995.

1343.4

1334.

0.035

9929.
1346.4

1338.8

9856.
1352.6
1349.5
1340.4

1350.1

9841.
1350.5
1350.8
1348.6
1341.9

1353.

9868.
1355.
1345.1
1350.6

1355.

9949.
1355.6

1344.8

9919.

10007,

9880.

10050.

9893.

10000.

9870.

10034.

9548.

9843.

9978.

10100.

9870.

10022.

9723.

9841.

9941.

10000.

10153.

9890.

10069.

9868.

9966.

10048.

10134.

9950.

10043.

9949.

10000.

1341.4

1341.4

10040.
680.
1345.5

1339.2

10030.

1351.8
1348.6
1340.8

1352.8

10030.

440.
1352.3
1348.1
1348.1

1348.8

10050.

480.
1348.4
1343.6
i351.1

1355.1

10110.
430.
1348.3

1348.3

9921.

10023.

660.

9929.

10009.

600.

9674.

9856.

10000.

10215.

460.

9776.

9844,

9948.

10022.

440.

9897.

9994,

10059.

10173.

450.

9964,

10027.

1339.9

1343.8

681.
1342.7

1349.5

1351.8
1345.5
1340.8

1353.4

475.
1352.
1349.2
1343.9

1351.2

454.
1346.1
1343.6
1353.6

1355.

438.
1348.3

1352.5

9950.

10061.

9969.

10050.

9704.
9866 .
10008.

10254.

9795.
9871.
9966.

10046.

9910.
10000.
10069.

10175.

9978.

10043.

1334.9 9967.

PAGE

1345.4 10102,
1338.8 9974.
1350.1 10066.

1349. 9769.
1346.8 9929.
1349.5° 10034.

1353. 10284.
1348.6 9823.
1349.4 9908.
1343.3 9983.
1352.5 10059.
1345.9 9931.
1348.1 10015.
1354.1 10082,
1344.3 9991.
1353.8 10057.




GR 1353.7 10072. 1353.5 10098. 1354.2 10165. 1356.1 10178. 1355.8 10262.

GR  1356.3 10334.
. oT 2. 9100. 9100.
ET 4.1 9905. 10060.
X1 1.315 17. 9904. 10074. 720. 700. 734.
GR  1359.7 9904. 1352.7 9916. 1350.3 9931. 1348.8 - 10000. 1351.1 10012.
GR  1351.6 10028. 1353.4 10043. 1353.4 10056. 1356.5 10064. 1359. 10074.
GR  1357.8 10085. 1358. 10091. 1358. 10130. 1352. 10150. 1352. 10170.
GR 1358. 10230. 1360. 10240.
NC 0.035 0.035 0.025
ET 4.1 9895. 10085.
X1 1.420 9. 9895. 10085. 380. 420. 407.
GR 1364. 9860. 1362. 9870. 1360. 9895. 1356. 9910. 1354.9 10000.
GR 1356. - 10070. 1360. 10085. 1362. 10100. 1364. 10120.
1
130CT97 15:45:18 PAGE
SECNC DEPTH CWSEL CRIWS WSELK EG BV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
‘ TIME VLOB VCH VROB XNL XNCH ‘ XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST
*PROF 1
0
CCHV= .100 CEHV= .300

*SECNO 17.588

17.588 14.09 1283.69 .00 1283.69 1284.02 .33 .00 .00 1278.10
15400.0 3410.6 11671.0 318.3 1017.0 2337.7 133.8 .0 .0 1276.40
.00 3.35 4.99 2.38 .040 .040 .040 .000 1269.60 9777.93
.000750 440. 496 . 560. 0 0 0 .00 451.78 10229.71
FLOW DISTRIBUTION FOR SECNO= 17.59 CWSEL= 1283.69
STA= 9778. 9835. 9854. 9873. 9909. 9982. 10193. 10230.
. PER Q= 6.7 5.2 4.0 3.9 2.5 75.8 2.1
AREA= 307.3 177.5 152.8 192.6 187.0 2337.7 133.8

VEL= 3.3 4.5 4.0 3.1 2.0 5.0 2.4




DEPTH= 5.4 9.3 8.0 5.3 2.6 11.1 3.6

*SECNO 17.662

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .50
17.662 12.22 1283.82 .00 .00 1284.71 .89 .52 .17 1276.40
15400.0 3988.7 ] 11364.7 46.6 605.8 1441.9 21.3 24.8 3.4 1281.60
.01 6.58 7.88 2.19 .040 .040 .040 .000 1271.60 9829.44
.003036 380. 391. 400. 2 0 s} .00 319.71 10149.15
FLOW DISTRIBUTION FOR SECNO= 17.66 CWSEL= 1283.82
STA= 9829. 9835. 9844. 9871. 9911. 9941. 10130. 10149.
PER Q= .0 .9 5.6 9.3 10.1 73.8 .3
AREA= 3.1 30.8 139.7 223.0 209.2 1441.9 21.3
VEL= 1.4 4.3 6.1 6.4 7.5 7.9 2.2
DEPTH= .6 3.4 5.2 5.6 7.0 7.6 1.1
1
. 130CT97 15:45:18 . PAGE 29
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL inc ICONT CORAR TOPWID ENDST

*SECNO 17.783

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66
17.783 10.18 1285.58 .00 .00 1287.86 2.28 2.74 .42 1280.50
15400.0 296.5 14381.2 722.3 52.5 1157.6 106.7 48.6 7.0 1281.10
.03 5.65 12.42 6.77 .040 .040 .040 .000 1275.40 9900.35
.006939 540. 639. 500. 3 0 0 .00 201.37 10101.72
FLOW DISTRIBUTION FOR SECNO= 17.78 CWSEL= 1285.58
STA= 9900. 9921. 10064. 10074. 10097. 10102.
PER Q= 1.9 93.4 2.4 2.3 .0
AREA= 52.5 1157.6 43.8 60.5 2.3
. VEL= 5.7 12.4 8.3 5.9 1.9
DEPTH= 2.5 8.1 4.4 2.6 .5

*SECNO 17.932



3301 HV CHANG
17.932
15400.0
. .04
.009453
FLOW DISTRIBU
STA= 9921.
PER Q=
AREA=
VEL=
DEPTH=
CCHV= .30

130CT97

SECNO

TIME
SLOPE

*SECNO 18.042

ED MORE THAN HVINS
13.08 1290.98 1290.58 .00 1294.60 3.62
60.0 15314.7 25.3 22.4 1000.3 10.3
2.68 15.31 2.46 .040 .040 .040
790. 787. 780. 5 11 0
TION FOR SECNO= 17.93 CwSEL= 1290.98
9956. 10066. 10083. 10085.
4 99.4 2 0
22.4 1000.3 9.9 .4
2.7 15.3 2.5 1.2
6 9.1 6 2
0 CEHV= .500
15:45:18
DEPTH CWSEL CRIWS WSELK EG HV
QLOB QcH QROB ALOB ACH AROE
VLOB VCH VROB XNL XNCH XNR
XLOBL XLCH XLOBR ITRIAL IDC ICONT

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =
18.042 12.01 1294.31 .00 .00 1298.14 3.83
15400.0 .0 15400.0 .0 .0 980.7 .0
.05 .00 15.70 .00 .000 .025 .000
.004040 620. 581. 550. 4 0 0
FLOW DISTRIBUTION FOR SECNO= 18.04 CWSEL= 1294.31
STA= 9952. 10049.
PER Q= 100.0 N
AREA= 980.7
VEL= 15.7
DEPTH= 10.1
SPECIAL BRIDGE
SB XK XKOR COFQ RDLEN BWC BWP BAREA
1.05 1.56 3.00 .00 75.00 4.00 1059.00
*SECNO 18.061
3301 HV CHANGED MORE THAN HVINS
PRESSURE FLOW
. EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID
AREA
1299.43 1299.04 1.15 0. 15400. 1059. 1060.

1.

69.9

.000

.00

HL

VOL

WIN

CORAR

53

.000

.00

sS

.81

ELLC

1293.20

.40

10.3

1277.90

164.24

OLOSs

TWA

ELMIN

TOPWID

.10

12.1

1282.30

96.76

ELCHU

1280.20

ELTRD

1301.60

1289.70

1290.20

9921.07

10085.31

PAGE

L-BANK ELEV

R-BANK ELEV

SSTA

ENDST

1307.40

1307.40

9951.61

10048.37

ELCHD

1279.90

WEIRLN
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18.061 13.34 1296.44 .00 .00 1299.43 2.99
15400.0 .0 15400.0 .0 .0 1109.9 .0
.06 .00 13.88 .00 .000 .025 .000
‘ .002757 101. 101. 101. 4 0 0
FLOW DISTRIBUTION FOR SECNO= 18.06 CWSEL= 1296.44
1
130CT97 15:45:18
SECNO DEPTH CWSEL CRIWS WSELK EG av
Q QLOB QCH QROB ALOB ACH AROB
TIME VLOB vCcH VROB XNL» XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL Enles ICONT
STA= 9952, 10049.
PER Q= 100.0
AREA= 1109.9
VEL= 13.9
DEPTH= 11.5
*SECNO 18.081
3301 HV CHANGED MORE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO
18.081 18.44 1299.54 .00 .00 1300.24 .71
15400.0 1235.5 12528.7 1635.8 321.6 1737.8 383.5
.06 3.84 7.21 4.27 .035 .035 .035
.000672 80. 106. 130. 3 0 0
FLOW DISTRIBUTION FOR SECNO= 18.08 CWSEL= 1299.54
STA= 9877. 9899. 9942. 10045. 10088. 10107.
PER Q= .1 7.9 8l.4 10.5 .2
AREA= 14.7 306.9 1737.8 362.8 20.7
VEL= .8 4.0 7.2 4.4 1.2
DEPTH= .7 7.1 16.9 8.4 1.1
CCHV= .100 CEHV= .300
*SECNO 18.174
18.174 18.52 1300.22 .00 .00 1300.52 .30
15400.0 1569.9 11409.1 2421.0 475.1 2330.4 1163.1
.09 3.30 4.90 2.08 .035 .035 .035
.000364 500. 491. 490. 2 0 0
' FLOW DISTRIBUTION FOR SECNO= 18.17 CWSEL= 1300.22
STA= 9857. 9904. 9915. 9919. 10073. 10142. 1o0182.
PER Q= 5.0 3.9 .3 74.1 4.6 4.8 4.

1.29 .00
85.7 12.3
.000 1283.10
.00 96.89
HL OLOSS
VoL TWA
WTN ELMIN
CORAR TOPWID
= 2.03
.13 .69
90.0 12.7
.000 1281.10
.00 229.58
.24 .04
126.2 17.3
.000 1281.70
.00 597.84
10236. 10455.
1 2.3

1308.20

1308.20

9951.54

10048.43

L-BANK ELEV

R-BANK ELEV

SSTA

ENDST

1286.60

1284.90

9876.94

10106.51

1288.70

1294.60

9856.87

10454.71
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AREA=
VEL=
DEPTH=
o
130CT97

SECNO

TIME

SLOPE

288.0

2.6

6.1

15:45:

DEPTH

QLOB

VLOB

XLOBL

*SECNO 18.269

3302 WARNING:

18.269

15400.0

.11

.000901

16.37

2261.7

5.08

500.

138.3

12.6

18

CWSEL

OCH

VCH

XLCH

1300.17

12456.3

7.43

502.

FLOW DISTRIBUTION FOR SECNO=

STA= 9882. 9928
PER Q= 7.5
AREA= 278.5
VEL= 4.1
‘ DEPTH= 6.0

*SECNO 18.362

18.362

15400.0

.13

.001223

i5.24

1154.3

4.80

490.

. 9942.

166.9

11.9

1300.54

13225.2

8.34

491.

FLOW DISTRIBUTION FOR SECNO=

STA= 9895. 9905
PER Q= .1
AREA= 9.5
VEL= 1.4
DEPTH= 1.0

*SECNO 18.445

3301 HV CHANGED MORE THAN HVINS

. 9942.

230.7

48.9 2330.4

12.2 15.1

CRIWS

QROB

VROB

XLOBR

CONVEYANCE CHANGE OUTSIDE OF

.00

682.0

500.

18.27

10060. 1

80.9 2.3

1677.2 76.7

14.2 7.0

.00

1020.5

510.

18.36

10060. i

85.9 6.6

1585.2 239.3

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY

. 3720 CRITICAL DEPTH ASSUMED

18.445

15400.0

18.09

5165.6

1305.39

3758.3

1305.39

6476.1

313.6

WSELK

ALOB

XNL

ITRIAL

ACCEPTABL

.00

445.5

.035

CWSEL=

0071. 1

.00

240.2

.035

CWSEL

0108.

.00

569.9

260.8 268.3
2.8 2.4
6.5 5.0
EG HvV
ACH AROB
XNCH XNR
ibc ICONT
E RANGE, KRATIO =
1300.93 .76
1677.2 198.9
.035 .035
0 0
1300.17
0l11.
1301.51 .97
1585.2 239.3
.035 .035
0 0
= 1300.54
1307.48 2.09
217.6 715.8

320.4

HL

VOL

WTN

CORAR

.64

.27

162.4

.000

.51

187.2

.000

.94

205.8

OLOSS

TWA

ELMIN

TOPWID

22.1

1283.80

228.73

24.6

1285.30

212.97

.34

27.8

PAGE

L-BANK ELEV

R-BANK ELEV

SSTA

ENDST

1288.40

1292.40

9881.86

10110.59

1290.00

1290.60

9895.20

10108.18

1290.00

1290.00
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.14 9.06 17.27
.004315 470. 440.
1
‘ 130CT97 15:45:18
SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH
FLOW DISTRIBUTION FOR SECNO=
STA= 9885. 9920. 9978.
PER Q= 3.3 18.8 11.
AREA= 93.8 327.2 149
VEL= 5.4 8.8 il.
DEPTH= 2.7 5.6 10.

SPECIAL BRIDGE

SB XK XKOR COFQ
.90 2.34 3.00
*SECNO 18.456

3301 HV CHANGED MORE THAN HVINS

460.

CRIWS

QROB

VROB

XLOBR

18.44

9992.

RDLEN

.00

24.

17.

17.

16.

1

6

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

. PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3
9123.38 1308.44 .96
18.456 19.61 1307.31
15400.0 5168.4 2970.6
.14 6.97 12.51
.002014 60. 60.
FLOW DISTRIBUTION FOR SECNO=
STA= 9873. 9880. 9920.
PER Q= .0 4.6 - 19.
AREA= 2.4 152.8 415
VEL= 1.0 4.6 7.
DEPTH= .4 3.8 7.
1
130CT97 15:45:18
. SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB vcH

QWEIR

15108.

.00

7261.0

60.

18.46

9978.

.8 170.4

CRIWS

QROB

VROB

.035 .035 .035 .000 1287.30 9885.22
20 11 0 .00 386.47 10271.68
WSELK EG BV HL OLOSS L-BANK ELEV
ALOB ACH AROB VOL TWA R-BANK ELEV
XNL XNCH XNR WIN ELMIN SSTA
ITRIAL inc ICONT CORAR TOPWID ENDST
CWSEL= 1305.39
0005. 10040. 10060. 10097. 10200. 10272.
30.6 4.3 3.9 3.2 .1
363.7 87.8 107.0 143.3 14.0
12.9 7.5 5.7 3.5 .9
10.4 4.4 2.9 1.4 .2
BWC BWP BAREA ss ELCHU ELCHD
6.11 1.00 33.20 .00 1287.70 1287.40
1.46
QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
298. 33. 33. 1294.20 1299.50 458.
.00 1308.31 1.00 .83 .00 12590.40
741.4 237.5 1182.5 208.3 28.3 1290.40
.035 .035 .035 .000 1287.70 9873.21
3 0 8 .00 443.73 10316.94
CWSEL= 1307.31
9992. 10005. 10040. 10060. 10087. 10200. 10310. 10317.
19.3 26.2 4.8 5.4 7.6 3.0 0
237.5 417.2 118.4 163.5 300.7 178.1 4.6
12.5 9.7 6.2 5.1 3.9 2.6 1.4
18.3 11.9 5.9 4.4 2.9 1.6 7
PAGE 34
WSELK EG v HL OLOSS L-BANK ELEV
ALOB ACH AROB VOL TWA R-BANK ELEV
XNL XNCH XNR WIN ELMIN SSTA




SLOPE

*SECNO 18.545

XLOBL

XLCH XLOBR

3301 HV CHANGED MORE THAN HVINS

. 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

18.545

15400.0

.17

.000460

FLOW DISTRIBUTION FOR SECNO=

9881.

STA=

PER Q=

AREA=

VEL=

DEPTH=

*SECNO 18.575

18.575

15400.0

.18

.000442

FLOW DISTRIBUTION FOR SECNO=

STA= 9881. 9951.
PER Q= 11.4 11
AREA= 505.0 328
VEL= 3.5 5.
DEPTH= 7.2 15.
1
130CT97 15:45:18
SECNO DEPTH
Q QLOB
TIME VLOB
SLOPE XLOBL

18.98 1

1745.2 1
3.53
440.

9889.
.0 11.
6.1 488
8 3
.8 7
19.13 1
3584.2
4.30
160.

SPECIAL BRIDGE

SB XK

1.25

*SECNO 18.583

XKOR

1.56

PRESSURE AND WEIR FLOW,

. EGPRS

3108.06

EGLWC

1308.92

0

7

5

12.

0

5

0

13.

337.

i8.

308.28 .0
1300.0 2354.
6.08 3.4
466 . 480.
18.55
9951. 10058
3 73.4
.9 1857.3
6 6.1
9 17.4
308.43 .0
3152.3 8663.
6.17 5.0
160. 160.
18.58
9972. 10000
.8 20.5
.2 511.1
5 6.2
6 18.3
CWSEL CRIWS
QCH QROB
VCH VROB
XLCH XLOBR
COFQ RDLEN
3.00 00

1

.8

1

1

Weir Submergence Based on TRAPEZOIDAL Shape

H3 QWEIR

.09 14974

ITRIAL IDC ICONT CORAR TOPWID ENDST
KRATIO = 2.09
.00 1308.76 .47 .39 .05 1294.10
495.0 1857.3 682.4 236.0 32.3 1293.80
.035 .035 .035 .000 1289.30 9881.31
2 0 0 .00 288.68 10169.98
CWSEL= 1308.28
0073. 10094. 10108. 10121. 10135. 10170.
4.8 1.9 1.0 1.1 1.0
188.7 93.6 60.3 67.7 92.4
3.9 3.2 2.5 2.6 1.7
9.0 6.7 4.6 4.8 2.6
.00 1308.83 .41 .07 .01 1291.50
833.2 511.1 1731.9 247.2 33.3 1289.70
.035 .035 .035 .000 1289.30 9880.61
2 0 0 .00 290.32 10170.93
CWSEL= 1308.43
0018. 10040. 10058. 10073. 10094. 10135. 10171.
16.2 10.8 5.4 4.8 4.1 1.1
403.2 293.0 181.9 191.7 227.4 97.5
6.2 5.7 4.5 3.9 2.8 1.7
18.3 16.3 12.1 9.1 5.5 2.7
PAGE
WSELK EG v HL QLOSS L-BANK ELEV
ALOB ACH AROB VOL TWA R-BANK ELEV
XNL XNCH XNR WIN ELMIN SSTA
ITRIAL inc ICONT CORAR TOPWID ENDST
BWC BWP BAREA 8s ELCHU ELCHD
10.40 1.00 56.50 .00 1289.40 1289.30
QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
431. 57. 56. 1295.40 1299.00 288.
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18.583 '20.10  1309.50
15400.0  3685.4°  3046.3
.18 3.99 5.66

' .000347 10. 0.

FLOW DISTRIBUTION FOR SECNO=

STA= 9876. 9951. 9972.
PER Q= 12.3 11.6
AREA= 575.5 348.5
VEL= 3.3 5.1
DEPTH= 7.7 16.6
*SECNO 18.640
18.640 19.23 1309.43
15400.0 2345.6 9850.5
.lé 4.58 . 7.29
.000663 300. 301.

FLOW DISTRIBUTION FOR SECNO=

STA= 9879. 9887. 9920.
PER Q= .0 2.3
AREA= 3.9 129.6
VEL= 7 2.7
‘ DEPTH= .5 3.9
1
130CT97 15:45:18
SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH
*SECNO 18.734
18.734 17.28 1309.68
15400.0 1314.3 13486.7
.21 4.33 7.72
.000985 490. 496.

FLOW DISTRIBUTION FOR SECNO=

STA= 9883. 9888. 9938.
PER Q= .0 8.5

AREA= 2.4 301.3 1
. VEL= .8 4.4
DEPTH= .5 6.0

*SECNO 18.832

.00
8668.3
4.56
40.
u18.58
10000.
19.8

538.2 3

.00

3203.9

310.

18.64

378.9

CRIWS
QOROB
VROB

XLOBR

.00

599.0

500.

18.73

10062.

747.6 1

13.

54.

19.

9955. |

64.

1350.

17.

52.

1

6

1

9

1

.00

924.1

.035

CWSEL

0018. 1

15.7

424.5

19.3

.00

512.4

.035

CWSEL

0033. 1

20.6

688.5

WSELK

ALOB

XNL

ITRIAL

.00

303.8

.035

CWSEL=

0094. 1

1309.84 .34 1.00 .00 1291.60
538.2 1900.7 250.2 33.6 1289.80
.035 .035 .000 1289.40 9875.91
0 7 .00 301.44 10177.35
= 1309.50
0040. 10058. 10073. 10094. 10121. 10177.
10.5 5.4 5.1 3.4 2.9
310.5 196.5 212.0 183.9 218.7
5.2 4.2 3.7 2.8 2.0
17.2 13.1 10.1 6.8 3.9
1310.07 .64 .14 .09 1294.60
1350.9 710.6 271.0 35.5 1293.40
.035 .035 .000 1290.20 9879.37
0 0 .00 255.52 10134.89
= 1309.43
0111. 10132. 10135.
2 .0
21.6 .6
1.1 .4
1.0 .2
EG BV HL OLOSS L-BANK ELEV
ACH AROB VoL TWA R-BANK ELEV
XNCH XNR WIN ELMIN SSTA
IDC ICONT CORAR TOPWID ENDST
1310.53 .84 .40 .06 1298.60
1747.6 174.8 298.3 38.3 1300.80
.035 .035 .000 1292.40 9883.01
0 0 .00 228.83 10111.84
1309.68
0104. 10112.
.1
8.1
1.3
1.0

PAGE
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18.832
15400.0

.23

. 001003

FLOW DISTRIBU
STA= 9888.
PER Q=
AREA= 3
VEL=
. DEPTH=
1
130CT97
SECNO
Q
TIME

SLOPE

*SECNO 19.018

3302 WARNING:

19.018

15400.0

.26

.002864

16.99 1310.19
437.5 12951.8
3.17 7.81
480. 517.

FLOW DISTRIBUTION FOR SECNO=

STA= 9892. 9929. 10046.
PER Q= 2.8 84.1
AREA= 137.9 1657.8
VEL= 3.2 7.8
DEPTH= 3.7 14.2
*SECNO 18.925
18.925 16.04 1310.64
15400.0 1711.9 12782.4
.25 4.92 8.39
.001144 480. 491.

TION FOR SECNO=

9941. 10048.
11.1 83.0
48.3 1523.8
4.9 8.4
6.5 14.2
15:45:18
DEPTH CWSEL
QLOB QCH
VLOB VCH
XLOBL XLCH

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

13.29 1310.89
489.5 14883.1
4.58 10.92
460. 491.

FLOW DISTRIBUTION FOR SECNO=

STA= 9866.

. PR e

‘ AREA= 1

VEL=

9903. 10030.
3.2 96.6
06.9 1362.9
4.6 10.9

-00

2010.7

5.06

540.

18.83

10095.

12.9

381.7

.00

905.7

500.

18.92

10087.

CRIWS

QROB

VROB

XLOBR

3301 HV CHANGED MORE THAN HVINS

.00

27.4

520.

19.02

10039.

.00 1311.04 .85 .51
137.9  1657.8 397.7 324.5
.035 .035 .035 .000
2 0 0 .00
CWSEL=  1310.19
10108.
.2
16.0
1.5
1.2
.00 1311.60 .97 .53
348.3  1523.8 210.1 348.6
.035 .035 .035 .000
2 0 0 .00
CWSEL= 1310.64
WSELK EG Hv HL
ALOB ACH AROB VoL
XNL XNCH XNR WIN
ITRIAL IDpc ICONT CORAR
KRATIO = .63
.00 1312.69 1.80 .84
106.9  1362.9 10.7 368.5
.035 .035 .035 .000
2 0 0 .00
CWSEL=  1310.89

.00

40.9

1293.20

216.17

.03

43.3

1294.60

200.07

OLOSS

TWA

ELMIN

TOPWID

.25

45.4

1297.60

172.44

1302.80

1297.10

9891.67

10107.84

1297.60

1300.00

9887.57

10087.64

PAGE

L-BANK ELEV

R-BANK ELEV

SSTA

ENDST

1305.10

1308.40

9866.12

10038.56
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DEPTH= 2.9 10.7 1.2

*SECNO 19.117

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

19.117 13.89 1312.49 1312.49
15400.0 1414.2 11917.8 2068.0
.27 9.52 18.27 10.43
.006608 490. 523. 560.
STA= 9942. 9973. 10026. 10062.
PER Q= 9.2 77.4 13.4
AREA= 14é.6 652.4 198.2
VEL= 9.5 18.3 10.4
DEPTH= 4.8 12.3 5.5
130CT97 15:45:18
SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

*SECNO 19.210

3301 HV CHANGED MORE THAN HVINS

3302 WARNING:

19.210 16.99 1317.19 .00
15400.0 227.0 14955.2 217.8
.28 3.97 10.96 3.96
.002538 500. 491. 490.
FLOW DISTRIBUTICN FOR SECNO= 19.21
STA= 9923. 9945. 10060. 10081.
PER Q= 1.5 97.1 1.4
AREA= 57.2 1364.2 55.0
VEL= 4.0 11.0 4.0
DEPTH= 2.6 11.9 2.6
CCHV= .300 CEHV= .500

*SECNO 19.283

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

.00 1

CWSEL=

.00 1316.85 4.37 2.18
148.6 652.4 198.2 383.4
.035 .035 .035 .000
20 8 0 .00
WSELK EG v HL
ALOB ACH AROB VoL
XNL XNCH XNR WIN
ITRIAL IDC ICONT CORAR

KRATIO = 1.61
319.01 1.82 l.9p
1364.2 55.0 397.4
.035 .035 .000
0 0 00
1317.19

.77

47.1

1298.60

120.09

OLOSS

TWA

ELMIN

TOPWID

.25

48.7

1300.20

158.26

1302.90
1301.50
9942.00

10062.09

PAGE 38
L-BANK ELEV
R~BANK ELEV
SSTA

ENDST

1312.00
1312.00
9922.94

10081.20




3720 