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1.0 INTRODUCTION

1.1  Purpose of Study
The proposed improvements related to the North Inlet Channel (NIC) of White Tanks

Flood Retarding Structure (FRS) #3 are located on both sides of the Beardsley Canal,
from north of Olive Avenue to approximately the Glendale Avenue alignment. The
purpose of the improvements is to convey the design flood event to the White Tanks FRS
#3. Phase I of the NIC project is a diversion channel and is located on the east side of the
Beardsley Canal Wash, from Olive Avenue to Northern Avenue. Phase II of the NIC
project is improvements to the existing channel that is south of Northern Avenue and
west of the Beardsley Canal. The proposed NIC improvements impact both the
Beardsley Canal Wash floodplain and the Perryville Road Wash floodplain. Kirkham
Michael and Associates prepared the construction drawings of both Phase I and Phase II
improvements for the Flood Control District of Maricopa County (FCDMC) (January
2006 and May 2006). Wood, Patel & Associates, Inc. (Wood/Patel) was contracted to
prepare documents for the Conditional Letter of Map Revision (CLOMR) submittal. The
proposed channel and its impacted area are located primarily within the unincorporated
area of Maricopa County limits, Section 33, Townships 3 North, Range 2 West, and
Sections 4, 9, 15 and 16, Townships 2 North, Range 2 West relative to the Gila and Salt
River Baseline and Meridian. Figure 1 shows the location map for the project and Figure

2 shows in greater detail the project vicinity.

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
(FIRM) Panels 04013C1580H and 04013C1590H dated September 30, 2005, designate
the study area as a Special Flood Hazard Area, Zone AE (see Exhibit A).

Zone “AE” is defined as: A special flood hazard area that corresponds to the 100-year

floodplains and the base flood elevations for this zone are defined in the Flood Insurance

Study (FIS) by detailed methods.

The proposed channel improvements will significantly reduce the flood flows from
Beardsley Canal Wash to the Perryville Road Wash. Also, the cross-sections for the
hydraulic modeling are based on new topographic mapping and surveyed data.

According to FEMA floodplain management policy, these proposed modifications to the

=-—————————~—e— s - s s e
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1.2

floodplain and floodway require a Conditional Letter of Map Revision (CLOMR). The
scope of work for this project includes generating a Technical Data Notebook for the
CLOMR and preparing work maps for the floodplain and floodway delineations. The
public notices of this project and the Effective FIS data are included in Appendix A.

This report documents the engineering analysis and MT-2 forms necessary to meet the
FEMA requirements for the CLOMR. Once the CLOMR is issued and the channel
improvements built, a set of as-built plans will be prepared for a Letter of Map Revision

(LOMR) submittal.

Background
The White Tanks FRS #3 is located in the vicinity of Glendale Avenue and Jackrabbit

Trail. The structure was constructed by the Soil Conservation Service in 1954 to provide
flood protection to farmland and irrigation facilities in the downstream watershed. Storm
runoff from the east slope of the White Tank Mountains generally flows southeasterly to
the existing Beardsley Canal Wash and thence southerly along the west side of the
Beardsley Canal to FRS #3. The Beardsley Canal Wash has roadway crossings at

Northern and Olive Avenues.

Outlet of Beardsley Canal Wash Crossing at Olive Avenue.

WOOD/PATEL
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The Beardsley Canal is operated by the Maricopa County Municipal Water Conservancy
District No. 1 (MWD). In general, the flow line of the Beardsley Canal is about 3 to 4
feet higher than the flow line of the Beardsley Canal Wash.

Outlet of the Beardsley Canal Wash crossing at Northern Avenue.

Between FRS #3 and the Northern Avenue crossing, the existing channel is mostly
prismatic with a well-defined cross-section. The wash north of Northern Avenue is
defined but is in a natural condition without any improvements. The natural wash
intercepts overland flow from the northwest for almost the entire length; however, Cholla

Wash and Waterfall Wash concentrate most of the flows.

The NIC Corridor from just north of Olive Avenue to south of Northern Avenue has two
fairly diverse characteristics. On the west, the immediate landscape character is
reflective of a desert wash/riparian character. In contrast, the east side of the canal is
sparsely vegetated, consisting of primarily Creosote and Bursage with very few trees.
The majority of significant vegetation is concentrated along the immediate western slope
of canal embankment and existing channel/wash bottom. It should be noted that the
landscape character found on the west side of the corridor is a direct result of the
concentrated runoff. West of Beardsley Canal, the density of trees and other vegetation is
significantly greater than that found on the east side of the canal. The concentration of

plants varies from very dense to the immediate west of the canal and then transitions to
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the much reduced density beyond the limits of the existing channel/wash flow lines.
West of the existing Beardsley Canal Wash, the vegetation patterns return to those typical
of the natural desert conditions found in the adjacent foothills and White Tank

Mountains.

Currently the areas adjacent to the NIC Corridor are typically either undisturbed desert or
in agricultural use. It is our understanding that a significant portion of the adjacent areas
are either under development or in the planning stages for residential community

development.

Beardsley Canal Wash south of Northern Avenue.

The Beardsley Canal Wash’s eastern side slope is the Beardsley Canal maintenance road
embankment. The 100-year storm conveyance capacity of the wash is inadequate at

several locations. Therefore, the embankment can be overtopped at several locations by

significant storm events.

S —
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1.3  Previous Studies

This section briefly describes studies and reports that contain information pertinent to this

study.

White Tanks Flood Retention Structure No. 3, Inlet Improvements, Final Conceptual
Design Report, AGK Engineers, Inc., December 1994 — This study developed
alternatives for improvements to the Beardsley Canal Wash that have not been
implemented since the hydrology and the FCDMC’s policy regarding the aesthetics of

flood control features have changed.

Level 11, Draft, Phase II Alternatives Analysis Report, Loop 303 Corridor / White Tanks
Area Drainage Master Plan Update, URS, September 2001 — This report is the basis for
design and includes an evaluation of the entire White Tanks drainage basin hydrology
and drainage plan. URS Inc. finalized the hydrologic model in February 2005 to reflect
the most current hydrologic conditions within the watershed. This hydrology has been
approved by the FCDMC and accepted by the Federal Emergency Management Agency
(FEMA) for Case No. 03-09-1653P, Bullard Wash upstream of Indian School Road, and
more recently for Case No. 06-09-B034P, Goodyear Centerpointe, Bullard Wash

Floodplain Re-delineation Study at Interstate 10.

White Tanks FRS #3, North Inlet Channel Pre-Design Study Report, Wood/Patel, July
2002 — The purpose of this pre-design study is to identify alternatives to prevent
breakouts from the Beardsley Canal Wash across the Beardsley Canal between Peoria

Avenue and the White Tanks FRS #3.

North Inlet Channel Pre-Design Study Report, Kirkham Michael, November 2004 — The
purpose of this pre-design study is to recommended a cost-effective design that will
prevent breakouts from the Beardsley Canal Wash across the Beardsley Canal at Olive

Avenue, Northern Avenue, and the Beardsley-Cholla Wash confluence.

Perryville Road Wash Floodplain Analysis, URS, September 2003 — This study is for the
delineation of the 100-year floodplain for Perryville Road Wash located within Maricopa
County, Arizona. The cross-section data were obtained from field surveyed points. The

HEC-RAS models are used for this study by replacing the peak flows for the study reach.
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North Inlet Channel Design Calculations and Analyses — Notebook and Design Plans,
Kirkham Michael. This set of design plans is for the Phase I of the North Inlet Channel
from Olive Avenue to Northern Avenue and will be used for the CLOMR package for

this portion of the study reach.

WT FRS #3, NIC - South Channel Design Calculations and Analyses — Notebook and
Design Plans, Kirkham Michael. This set of design plans is for the Phase II of the North
Inlet Channel south of Northern Avenue and will be used for the CLOMR package for

this portion of the study reach.

1.4  Methods of Analysis
Hydrology — The hydrologic information for this study is based on Loop 303

Corridor/White Tanks Area Drainage Master Plan Update, URS (September 2001). This
report is the basis for the design and includes an evaluation of the entire White Tanks
drainage basin hydrology and drainage plan. URS Inc. finalized the hydrologic model in
February 2005 to reflect the most current hydrologic conditions within the watershed.
This hydrology has been approved by the FCDMC and accepted by the Federal
Emergency Management Agency (FEMA) for recent LOMR studies. We are utilizing this

FEMA accepted hydrology for the study.

Hydraulics — The proposed channelization conditions and all study reaches were modeled
utilizing the COE’s HEC-RAS, version 3.1.3, May 2005, hydraulic modeling software.
The analysis followed methods and procedures as outlined in the “Drainage Design
Manual for Maricopa County, Volume 2 — Hydraulics”. The Effective FIS models were
obtained from the FCDMC. In order to match the base models and tie into the FIS
floodplain and floodway at the upstream and downstream limits of the reaches, the

revised reaches were modeled using the same flow regime as the effective FIS models.
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2.0 ADWR/FEMA FORMS

24 Study Documentation Abstract for FEMA Submittals

Study Documentation Abstract for Initial Restudy CLOMR | X} LOMR Other
FEMA Submittals Study
2.1.1 Date Study Accepted
2.1.2 Study Prime Contractor Wood, Patel & Associates, Inc.
Contact(s) Jeff Minch, P.E.
Address 2051 Northern Avenue, Suite 100
Phoenix, AZ 85021
Phone (602) 335-8500 Fax: (602) 335-8580

Internal Reference Number | wood/Patel Project No. 042284.02

213 Study Sub-Contractor N/A
Contact(s)
Address

Phone
Internal Reference Number

2.14 FEMA Technical Review Michael Baker, Jr., Inc.
Contact(s) Mounir Boudjemaa, M.S.
Address 3601 Eisenhower Ave., Suite 600

Alexandria, Virginia 22304

Phone (703) 960-8800

Internal Reference Number | Case No. to be assigned

2.1.5 FEMA Regional Reviewer Michael Baker, Jr., Inc.
Phone (703) 960-8800

2.1.6 State Technical Reviewer | Arizona Department of Water Resources
Phone (602) 417-2445

2.1.7 Local Technical Reviewer Michael Duncan, P.E., CFM

Floodplain Delineation Branch
Flood Control District of Maricopa County

Phone Phone: (602) 506-4732
R EEE——————————
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Reach Description

Beardsley Canal Wash and Perryville Road Wash

USGS Quad Sheet(s) with
original photo date & latest

photo revision date

7.5 Minute Waddell, AZ Quad Map, 1957, photo revised 1971

2.1.10

Unique Conditions and

Problems

Diversion at Olive Ave. for Beardsley Canal Wash and split flow
conditions along Perryville Road Wash

2401

Coordination  of  Peak
Discharges (Agency, Date,

Comments)

The base flows (100-year peak flows) were approved by the Flood
Control District of Maricopa County
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2.2 FEMA Forms
The basis of this CLOMR is better scientific data, including better quality mapping and
hydraulic analysis, and physical changes of the watercourse; therefore, the appropriate

FEMA forms from the current FEMA MT-2 packet (expires September 30, 2005) are as

follows:

Form 1 — Overview & Concurrence Form provides the basic information regarding the
revision request and requires the signatures of the requester, community official, and
engineer. This form is required for all revision requests. The Public Notice

announcement is included in Appendix A

Form 2 — Riverine Hydrology & Hydraulics Form provides the basic information on the
scope and methodology of hydrologic and/or hydraulic analyses that are prepared in
support of the revision request. This form should be used for revision requests that

involve new or revised hydrologic and/or hydraulic analyses of rivers, streams, ponds, or

small lakes.

Form 3 — Riverine Structures Form provides the basic information regarding hydraulic
structures constructed in the stream channel or floodplain. This form should be used for

revision requests that involve new or proposed channelization, bridges/culverts, dams,

and/or levees/floodwalls.

e ———
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2.2.1 Form 1 - Overview & Concurrence Form
The attached “Overview & Concurrence Form” is provided per FEMA
requirements for submittals. The basis for this revision request is physical

change, specifically, a diversion channel and channelization.

It should be noted that the preparation of this CLOMR utilizes better scientific
data than the regulatory FIS including one (1) foot contours (Beardsley Canal
Wash), more accurate spot elevations (surveyed cross-sections for Perryville
Road Wash), detailed aerial photography and a better understanding of the

current site conditions.

Since two flooding sources (Beardsley Canal Wash and Perryville Road Wash)
and two communities (unincorporated areas of Maricopa County and City of

Glendale) are involved, two sets of “Overview & Concurrence Form™ are
: |

included.

e —
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires Seplember 30,2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

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

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

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
Ex: 480301 City of Katy X 480301 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
040037 Maricopa County AZ 04013C 1580H 09/30/05
37 Maricopa County AZ 04013C 1590H 09/30/05

2. Flooding Source: Beardsley Canal Wash and Perryville Road Wash
3. Project Name/ldentifier: North Inlet Channel Improvements

4. FEMA zone designations affected: AE, A (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)
X Physical Change X Improved Methodology/Data
[] Regulatory Floodway Revision [] Other (Attach Description)

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [ Coastal [] Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [] Lakes [] Other (Attach Description)
Structures: X] Channelization [] Levee/Floodwall X Bridge/Culvert
[J Dam [ Fill [ Other, Attach Description

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




C. REVIEW FEE

I Has the review fee for the appropriate request category been included? 1 Yes Fee amount: §

[1 No, Attach Explanation

I Please see the FEMA Web site at http://www.fema.gov/mit/tsd/frm_fees.htm for Fee Amounts and Exemptions.
— ez

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: Michael Duncan, P.E., CFM Company: Flood Control District, Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street (602) 506-4732 (602) 506-4601

Phoenix, AZ, 85009
E-Mail Address: mwd@mail.maricopa.gov

Signature of Requester (required): /7}? MD Date: (0 [%
S

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 requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’s Name and Title: Timothy S. Phillips, P.E., Chief Engineer & General Manager Telephone No.:
(602) 506-1501
\ smunity Name: Flood Control District of Community Official's Signature (required): Date:
Maricopa County L -
\ > =\S l o1

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are 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: Jeffrey R. Minch, P.E. License No.: 24999 Expiration Date:
09/30/09

Company Name: Wood, Patel & Associates, Inc. Telephone No.: 602-335-8500 Fax No.:
602-335-8580

Date:

Signature: _"— 2% grg =
\/___771%&7 /c/ 7/‘7/4»(/.,/.-—\ ‘,¢"g7¢7 -07

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

Form Name and (Number) Required if ...

X 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, u é
addition/revision of levee/floodwall, addition/revision of dam F
1 Coastal Analysis Form (Form 4) New or revised coastal elevations
[J Coastal Structures Form (Form 5) Addition/revision of coastal structure
[J Alluvial Fan Floeding Form (Form 6) Flood control measures on alluvial fans

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




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires September 30,2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

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

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

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

Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90

040045 City of Glendale AZ 04013C 1590H 09/30/05

2. Flooding Source: Beardsley Canal Wash and Perryville Road Wash
3.  Project Name/ldentifier: North Inlet Channel Improvements

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

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
X1 Physical Change X Improved Methodology/Data
[] Regulatory Floodway Revision [[] Other (Attach Description)

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: [ Riverine [J Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [] Lakes [ Other (Attach Description)
Structures: X Channelization [] Levee/Floodwall X Bridge/Culvert
[J Dam [ Fin [] Other, Attach Description
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C. REVIEW FEE

I Has the review fee for the appropriate request category been included? [ Yes Fee amount: §

[C] No, Attach Explanation

i Please see the FEMA Web site at http://www.femaAgov/miUtsd/frmifees.htm 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: Michael Duncan, P.E., CFM Company: Flood Control District, Maricopa County

Daytime Telephone No.: Fax No.:

Mailing Address:
(602) 506-4601

2801 West Durango Street (6G2) 506-4732

Phoenix, AZ, 85009
E-Mail Address: mwd@mail.maricopa.gov

Signature of Requester (required): /M i > Date: @ L/ ﬁ7

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

Community Official's Name and Title: Larry Broyles, P.E., City Engineer Telephone No.:
(623) 930-3630
:munity Name: City of Glendale Community Official’'s Signature (requireg): Date:

e 4-21-cp

CERTI!FICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are 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: Jeffrey R. Minch, P.E. License No.: 24999 Expiration Date:
09/30/09
Company Name: Wood, Patel & Associates, Inc. Telephone No.: 602-335-8500 Fax No.:
; 602-335-8580

Signature@ % 7 / 747/”; Daz 4}&7 ‘—07

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

Form Name and (Number) Required if ... T
/\gsswna,f\

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

[ 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
[] Coastal Structures Form (Form 5) Addition/revision of coastal structure
[J Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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2.2.2 Form 2 - Riverine Hydrology & Hydraulics Form
The attached “Riverine Hydrology & Hydraulics Form” is provided per FEMA
requirements for submittals. Responses to questions in the following sections

require further explanation:

Hydrology:

Although the hydrologic model has been approved by the FCDMC and accepted
by FEMA for recent LOMR studies, the 100-year peak flows used in this study
are slightly different from the effective FIS peak flows since the hydrology has
been updated based on the proposed CLOMR diversion channel. Table 4

summarized the 100-year flows for the proposed conditions. The effective FIS

flows are included in Appendix A.
Hydraulic Models Submitted.
Duplicate Effective Models

Beardsley Canal Wash: The HEC-2 model (1.H2I) provided by the FCDMC, was

used as the effective FIS model. This model was run to create the Duplicate

Effective FIS Model for the study reach and the modeling results are shown in
Table la. The output file for this model is included in Appendix B1.

Perryville Road Wash: The HEC-RAS model (Camelbackfinalrev.prj) covers the

downstream portion of the study reach. The HEC-2 model (7.H2I), used as the
effective FIS model, covers the upstream reach from Camelback Road to
Northern Avenue. These models were run to create the Duplicate Effective FIS
Models for the study reach and the modeling results are shown in Table 1b and
Table 1c. The output files for the models are included in Appendix B2 and

Appendix B3.

Corrected Effective FIS Models
Beardsley Canal Wash: Since the revised models are HEC-RAS models the

Corrected Effective FIS Models were created by importing the Duplicate
Effective HEC-2 Models into HEC-RAS with updated peak flows. The modeling

results are shown in Table 2a and the output file for this model is included in

WOOD/PATEL 15 North Inlet Channel Improvements
at White Tanks FRS# 3
CLOMR Submittal



Appendix C1. Note that the datum for both the Duplicate Effective FIS model
and the Corrected Effective FIS model for Beardsley Canal Wash is NGVD 29,
and the datum for the Post-Project Condition model is NAVD 88. The datum
relationship is NAVD 88 = NGVD29 + 1.78 within the project area.

Perryville Road Wash: Although it is not necessary to tie-in to the upstream

effective FIS for the Perryville Road Wash (new study limit), the HEC-2 model
7.H21 was converted onto a HEC-RAS model for the upstream portion of
Perryville Road Wash. The summary output of the Corrected Effective FIS
Model for the upstream portion of the Perryville Road Wash is shown in Table
2b. The output file is included in Appendix C2.

Design or Post-Project Condition Models
Beardsley Canal Wash: The HEC-RAS model (Design_NIC.Prj) was developed

by Kirkham Michael for both the Beardsley Canal Wash Phase I and Phase II
study reaches. The modeling results are shown in Table 3a. The output file for

this model is included in Appendix D1. The water surface profiles are shown in

Figure 3a and Figure 3b.

Perryville Road Wash: Since there is a berm along Perryville Road from north of

Camelback Road to north of Glendale Avenue and the berm is not an engineered
levee, this wash was modeled for both with and without levee conditions
according to FEMA guidelines. It is also noted that split flow conditions exist at
several locations on the east side of the Perryville Road Wash. Therefore, two
HEC-RAS models were developed for both with and without levee conditions.
Split flow rating curves were estimated by using the HEC-RAS model sideweir
capability and then input into the HEC-1 hydrologic model. Two significant split
flow locations were identified: the first one is located on the north side of
Bethany Home Road; and the second one is located on the west side of 183™
Avenue south of Camelback Road. Sheet flow conditions exist at these locations.
The floodplain on the west side of the levee was delineated based on the
modeling results for the levee condition, and the floodplain on the east side of the
levee was delineated based on the modeling results for the without levee

condition. The floodway analysis was also developed based on the model for the

WOOD/PATEL 16 North Inlet Channel Improvements
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The modeling results are shown in Tables 3b to 3c.

without levee conditions.
The output files for the models are included in Appendix D2 and Appendix D3.

The water surface profiles are shown in Figure 3c.

e —
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| ! |
Comparison of Duplicate Effective FIS Model and Corrected Effective FIS Model
Beardsley Canal Wash
Duplicate Effective FIS Model Corrected Effective FIS Model*

Cross Section FP FW Cross Section FP FW
3.678 1321.7 1321.7 3.678 1321.8 1321.8
3.610 1320.8 1320.8 3.610 1320.7 1320.7
3.540 1318.8 1318.8 3.540 1319.0 1319.0
3.460 1315.5 13155 3.460 1315.3 1315.3
3.383 1311.6 1311.6 3.383 1312.1 1312.1
3.301 1308.6 1308.6 3.301 1308.2 1308.2
3.214 1304.2 1304.2 3.214 1304.8 1304.8
3.167 1303.9 1303.9 3.167 1304.7 1304.7
3.081 1303.2 1303.2 3.081 1303.9 1303.9
2.907 1294.6 1294.6 2.907 1295.2 1295.2
2.826 1289.1 1289.8 2.826 1289.7 1290.7
2.741 1288.0 1288.6 2.741 1288.3 1288.7
2.640 1287.3 1287.5 2.640 1287.5 1287.7
2.553 1285.7 1286.2 2.553 1285.8 1286.3
2.468 1283.0 1283.9 2.468 1283.2 1284.0
2.392 1279.7 1280.6 2.392 1279.7 1280.7
2.330 1278.6 1278.6 2.330 1279.0 1279.0
2.267 1278.1 1278.1 2.267 12772 1277.2
2.186 1278.1 1278.1 2.186 1276.7 1276.7
2.167 1278.1 1278.1 2.167 1276.7 1276.7
2.159 1274.7 1274.7 2.159 1273.2 1273.2
2.072 1269.1 1269.4 2.072 1268.0 1268.1
1.996 1265.6 1265.6 1.996 1264.3 1264.3
1.920 1262.8 1262.8 1.920 1261.1 1261.1
1.844 1259.4 1259.4 1.844 1257.6 1257.7
1.768 1253.6 1253.9 1.768 1252.5 1252.8
1.692 1250.8 1250.8 1.692 1252.1 1252.1
1.616 1250.7 1250.7 1.616 1252.1 1252.1
1.556 1249.1 1248.9 1.556 1249.6 1249.6
1.466 1245.5 1245.7 1.466 1245.8 1246.0
1.388 1240.7 1240.8 1.388 1241.0 1241.2
1.313 1238.5 1238.5 1.313 1238.4 1238.4
1.237 1238.3 1238.3 1237 1237.7 1237.7
1.159 1238.2 1238.2 1.159 1237.2 1237.2
1.148 1234.6 1234.6 1.148 1235.1 1235.4
1.074 1229.0 1229.0 1.074 1231.2 1230.9
0.998 1225.7 1225.7 0.998 1228.3 1228.1
0.920 1221.5 1221.5 0.920 1223.3 1223.5
0.846 1220.2 1220.9 0.846 1222.5 1223.8
0.770 1220.0 1219.9 0.770 1222.5 1222.7
0.696 1217.2 1217.2 0.696 1220.7 1219.4
0.620 1215.1 1215.1 0.620 1217.2 1217.2
0.543 1213.9 1213.9 0.543 1216.2 1216.2
0.465 1211.4 1211.4 0.465 1213.2 1212.9
0.390 1208.1 1208.1 0.390 1210.0 1209.8
0.307 1202.3 1203.2 0.307 1203.4 1204.4
0.231 1200.0 1200.3 0.231 1201.0 1201.6
0.156 1198.3 1198.3 0.156 1199.3 1199.3
0.070 1195.2 11952 0.070 1196.3 1196.5
0.000 1192.8 1192.8 0.000 1194.0 1193.8

* - flows are different
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| l I l I
Comparison of Duplicate Effective FIS Model and Corrected Effective FIS Model
Perryville Road Wash
Duplicate Effective FIS Model Corrected Effective FIS Model
Cross Section EP FW Cross Section FP FwW
3.727 1229.3 1229.3 3.727 1229.3 1229.3
3.681 1226.6 1226.6 3.681 1226.6 1226.6
3.653 1226.6 1226.6 3.653 1226.6 1226.6
3.558 1225.6 1225.6 3.558 1225.6 1225.6
3.549 1222.6 1222.6 3.549 1222.6 1222.6
3.461 1217.8 1217.8 3.461 1217.8 1217.8
3.400 1215.2 1215.2 3.400 1215.3 12156.3
3.326 1212.7 1212.7 3.326 1212.7 1212.7
3.262 1210.0 1210.1 3.262 1210.0 1210.1
3.197 1207.2 1207.8 3.197 1207.2 1207.8
3.116 1204.4 1205.1 3.116 1204.5 1205.2
3.045 1201.9 1202.2 3.045 1202.0 1202.2
2.955 1199.2 1199.4 2.955 1199.2 1199.4
2.874 1197.2 1197.5 2.874 1197.2 1197.5
2.785 1193.5 1193.5 2.785 1193.6 1193.6
2.704 1189.3 1189.5 2.704 1189.3 1189.5
2.626 1186.9 1187.0 2.626 1187.0 1187.2
2.576 1185.1 1185.1 2.576 1185.2 1185.2
2.501 1183.6 1184.0 2.501 1183.6 1184.0
2.453 1181.9 1182.1 2.453 1181.9 1182.1
2.381 1178.4 1178.7 2.381 1178.4 1178.6
2.303 1175.5 1175:5 2.303 1175.5 1175.5
2.216 1172.8 1172.8 2.216 1172.9 1172.8
2.136 1169.5 1169.6 2.136 1169.5 1169.7
2.066 1169.6 1169.6 2.066 1169.6 1169.6
2.018 1169.1 1169.1 2.018 1169.1 1169.1 -
1.937 1168.4 1168.4 1.937 1168.4 1168.4
1.851 1165.4 1165.4 1.851 1165.4 1165.4
1.737 1160.7 1161.0 1.737 1160.8 1161.0
1.640 1157.8 1157.8 1.640 1157.9 1157.8
1.545 1154.7 1154.8 1.545 1154.8 1154.9
1.463 1152.9 1152.9 1.463 1152.9 1152.9
1.429 1152.1 1152.1 1.429 1152.1 1152.1
1.389 1151.9 1151.9 1.389 1152.0 1152.0
1.318 1151.2 1151.2 1.318 1151.2 1161.2
1.225 1150.2 1150.2 1.225 1150.2 1150.2
1.123 1148.9 1148.9 1.123 1148.9 1148.9
1.025 1146 .4 1146.4 1.025 1146.4 1146.4
0.938 1144.4 1144.4 0.938 1144.4 1144.4
0.830 11421 11421 0.830 1142.1 1142.1
0.736 1138.4 1138.4 0.736 1138.4 1138.5
0.686 1137.3 1137.4 0.686 1137.3 1137.4
0.606 1134.6 1134.5 0.606 1134.6 1134.5
0.523 11324 11324 0.523 1132.4 1132.4
0.489 11314 1131.7 0.489 1131.7 1131.7
0.422 1129.9 1130.0 0.422 1130.0 1130.0
0.350 1128.8 1128.8 0.350 1128.8 1128.8
0.265 1126.4 1126.4 0.265 1126.6 1126.6
0.177 1124.4 1124 4 0177 1124.9 1124.8
0.088 1123.0 1123.0 0.088 1123.3 1123.3
0.000 1121.3 1121.3 0.000 1121.3 1121.3
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE HYDROLOGY & HYDRAULICS FORM

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

PAPERWORK REDUCTION ACT

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

above address.

Flooding Source: Beardsley Canal Wash
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

Reason for New Hydrologic Analysis (check all that apply)

[J No existing analysis
X Proposed Conditions (CLOMR)

[J Not revised (skip to section 2)
[ Alternative methodology

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

Location Drainage Area (Sq. Mi.)
D/S Northern Ave 10.87 3,655
U/S Northern Ave 10.87 5,141
D/S Olive Ave 4.86 1,755
3. Methodology for New Hydrologic Analysis (check all that apply)

[] Statistical Analysis of Gage Records
[ Regional Regression Equations

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document

can be found at: http://www.fema.gov/mit/tsd/en_modl.htm.

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.

X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
[] Other (please attach description)

[ Improved data
[J Changed physical condition of watershed

FIS (cfs) Revised (cfs)
7.131
5,679

1,115 (see notes)

5. Impacts of Sediment Transport on Hydrology
Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.
B. HYDRAULICS
1. Reach to be Revised
Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit FRS #3 0.231/501+60 Zone A Tie into Zone A
Upstream Limit North of Olive Ave 2.553/614+02.55 1287.5(=1285.7+1.8) 1287.8
2. Hydraulic Method Used

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

FEMA Form 81-89A, SEP 02
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? XI Yes [J No

4. Models Submitted
Duplicate Effective Model* Natural File Name: 1.H2| & 1.H20 Floodway File Name: 1.H2l & 1.H20
Corrected Effective Model* Natural File Name: Corrected.Prj Floodway File Name: Corrected.Prj
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Design_NIC.Prj Floodway File Name: Design_NIC.Prj
Other - (attach description) Natural File Name: Floodway File Name:

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

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http://www.fema.gov/mit/tsd/en_modl.htm.

C. MAPPING REQUIREMENTS

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

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, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

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

2. Does the request involve the placement or proposed placement of fill? [ Yes XI 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 added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [J Yes [1 No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE HYDROLOGY & HYDRAULICS FORM

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

above address.

PAPERWORK REDUCTION ACT

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

Flooding Source: Perryville Road Wash
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J No existing analysis
X Proposed Conditions (CLOMR)

[] Not revised (skip to section 2)
[ Alternative methodology

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

Location Drainage Area (Sq. Mi.)
Camelback Road 141 470
U/S Camelback Road 13.0 1,190
Glendale Ave 11.6 1,450

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

[] Statistical Analysis of Gage Records
[] Regional Regression Equations

can be found at: http://www.fema.gov/mit/tsd/en_modl.htm.

4. Review/Approval of Analysis

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [ Yes [X No
your explanation for why sediment transport was not considered.

X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
[] 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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document

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

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

[J Improved data
[J Changed physical condition of watershed

FIS (cfs) Revised (cfs)
1,227
653

671(see notes)

B. HYDRAULICS

1. Reach to be Revised

2. Hydraulic Method Used

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

Cross Section

Description
Downstream Limit D/S of Camelback Road 0.000/0.10
Upstream Limit South of Northern Ave 34

Water-Surface Elevations (ft.)

Effective Proposed/Revised
1121.3 1121.0
end of FP/no tie-in 1212.8
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? X Yes [ No

4. Models Submitted
Duplicate Effective Model* Natural File Name: 7.H2| & Eff_ DS.Prj Floodway File Name: 7.H2| & Eff_DS.Prj
Corrected Effective Model* Natural File Name: CorrectUS.Prj Floodway File Name: CorrectUS.Prj
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Levee.Prj Floodway File Name: Floodway.Prj
Other - (attach description) Natural File Name: Floodway File Name:

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

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http://iwww . fema.govimit/tsd/en_modl.htm.

C. MAPPING REQUIREMENTS

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

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, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

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

2. Does the request involve the placement or proposed placement of fill? [ Yes 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? [ 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 added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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2.2.3 Form 3 — Riverine Structure Form

The attached “Riverine Structure Form” is provided per FEMA requirements for

submittals.

The channel design concept for the Beardsley Canal Wash — NIC Phase I is a trapezoidal
cross-section with 55° bottom width and 6:1 (H:V) side slope. Drop structures are
proposed to obtain the desired longitudinal slopes. A 2-10°x5’ box culvert is proposed
for the diversion culvert at Olive Avenue and a 3-10°x5’ box culvert is proposed for the
diversion channel at Northern Avenue. The construction plans for the channel and the

box culverts are included in Exhibit B1.

The channel design concept for the Beardsley Canal Wash — NIC Phase Il is a trapezoidal
cross-section with 150° bottom width and 5:1 (H:V) side slope. Drop structures are also
proposed to obtain the desired longitudinal slopes. A 4-12°x6’ box culvert is proposed
for the Beardsley Canal Wash at Northern Avenue to prevent the 100-year flood from

overtopping the roadway. The construction plans for the channel and the box culvert are

included in Exhibit B2.

e —
WOOD/PATEL 22 North Inlet Channel Improvements
at White Tanks FRS# 3

CLOMR Submittal



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

above address.

Flooding Source: Beardsley Canal Wash
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
Dam ......ccccooeeen. ....complete Section D
Levee/Floodwall ............. complete Section E

Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: North Inlet Channel - Phase |
Type (check one): [X] Channelization [] Bridge/Culvert [ Levee/Floodwall [] Dam
Location of Structure: Olive Ave to Northern Ave
Downstream Limit/Cross Section: 15455.43
Upstream Limit/Cross Section: 20456.34
2. Name of Structure: North Inlet Channel - Phase I
Type (check one): X Channelization [T] Bridge/Culvert [] Levee/Floodwall [J Dam
Location of Structure: Northern Ave to 1,200 ft north of Glendale Ave
Downstream Limit/Cross Section: 51000 (0.390)

Upstream Limit/Cross Section: 54905.08 (1.148)

3. Name of Structure: North Inlet Channel - Phase I: Olive Ave Culvert
Type (check one) [ Channelization X Bridge/Culvert [] Levee/Floodwall [J bam
Location of Structure: Olive Ave
Downstream Limit/Cross Section: 20456.34

Upstream Limit/Cross Section: 20787.34

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

Flooding Source: Beardsley Canal Wash
Name of Structure: North Inlet Channel - Phase |

1. Accessory Structures | |

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] X Drop structures
[J Superelevated sections [J Transitions in cross sectional geometry
[ Debris basin/detention basin [] Energy dissipator

[0 Other (Describe):

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3 Hydraulic Considerations
The channel was designed to carry 1,600 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
X Subcritical flow [ Critical flow [J Supercritical flow (J 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.

O Inletto channel [ Outlet of channel [] At Drop Structures [] At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered. g page 41 section 5.0

C. BRIDGE/CULVERT

Flooding Source: Beardsley Canal Wash - North Inlet Channel Phase |
Name of Structure: Olive Ave Culvert/Northern Ave Culvert
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
[J Modified bridge/culvert previously modeled in the FIS
[ 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 than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the

structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) X Erosion Protection

(X Shape (culverts only) Low Chord Elevations — Upstream and Downstream

X Material X Top of Road Elevations — Upstream and Downstream
X Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
X Wing Wall Angle X Stream Invert Elevations — Upstream and Downstream
X Skew Angle X Cross-Section Locations

X Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo Ifyes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

above address.

Flooding Source: Beardsley Canal Wash
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
Dam s emmissemssarsss complete Section D
Levee/Floodwall ............. complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: North Inlet Channel - Phase I: Northern Ave Culvert
Type (check one): [] Channelization X Bridge/Culvert [] Levee/Floodwall [J Dam
Location of Structure: Northern Ave
Downstream Limit/Cross Section: 15042.37
Upstream Limit/Cross Section: 15455.43
2. Name of Structure: North Inlet Channel - Phase II: Northern Ave Culvert
Type (check one): [[] Channelization X Bridge/Culvert [] Levee/Floodwall ] Dam
Location of Structure: Northern Ave
Downstream Limit/Cross Section: 54905.08 (1.148)

Upstream Limit/Cross Section: 55042.91 (1.159)

3. Name of Structure:
Type (check one) [] Channelization [] Bridge/Culvert [] Levee/Floodwall [] Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

I Flooding Source: Beardsley Canal Wash
" Name of Structure: North Inlet Channel - Phase Il

Ta Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] X Drop structures
[J Superelevated sections [ Transitions in cross sectional geometry
[J Debris basin/detention basin [ Energy dissipator

[J Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations
The channel was designed to carry 7,131 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
X Subcritical flow [ Critical flow [0 Supercritical flow [ 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.

[ Inletto channel [] Outlet of channel [X] At Drop Structures [X] At Transitions
[J Other locations (specify):
4. Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo If Yes, then fill out Sectior F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered. ~ See page 41 section 5.0

C. BRIDGE/CULVERT

Flooding Source: Beardsley Canal Wash - North Inlet Channel Phase Il
Name of Structure: Northern Ave Culvert
1. This revision reflects (check one):

[J New bridge/culvert not modeled in the FIS
X Modified bridge/culvert previously modeled in the FIS
[J 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 than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the

structures. Attach justification.

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

Dimensions (height, width, span, radius, length) X Erosion Protection

X Shape (culverts only) X Low Chord Elevations — Upstream and Downstream

X Material X Top of Road Elevations — Upstream and Downstream
X Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
Wing Wall Angle X Stream Invert Elevations — Upstream and Downstream
X Skew Angle X Cross-Section Locations

X Distances Between Cross Sections

4. Sediment Transport Considerations

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

Flooding Source:

Name of Structure:

This request is for (check one): [ Existing dam [J Newdam [ Modification of existing dam
2. The dam was designed by (check one): [] Federalagency [ Stateagency [] Local government agency
[ Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? []Yes [JNo
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? []Yes []No

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

5. Does the Base Flood Elevation behind the dam or downstream of the dam change?
[OJYes [No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance) FIS REVISED

10-year (10%)

50-year (2%)

100-year (1%)
500-year (0.2%)
Normal Pool Elevation

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

1. System Elements

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

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

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

c. Structural Type (check one):

[] monolithic cast-in place reinforced concrete
[J reinforced concrete masonry block

[J sheet piling

[] Other (describe):

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

[dyes [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. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure.

Sheet Numbers:
4. A layout detail for the embankment protection measures. Sheet Numbers:
5. Location, layout, and size and shape of the levee

embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers:

2. Freeboard

a. The minimum freeboard provided above the BFE is:

Riverine
3.0 feet or more at the downstream end and throughout [J Yes [ No
3.5 feet or more at the upstream end [J Yes [ No
4.0 feet within 100 feet upstream of all structures and/or constrictions [ Yes [ No
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).

[ Yes [ No
2.0 feet above the 1%-annual-chance stillwater surge elevation [ Yes [ No
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E. LEVEE/FLOODWALL (CONTINUED)

2. Freeboard (continued)

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing Paragraph 65.10(b)(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? [1Yes [No
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

3. Closures

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

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device
Opening Invert

(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 landside is:
b. The maximum levee slope floodside is:
c. The range of velocities along the levee during the base flood is: (min.) to (max.)

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

e. Riprap Design Parameters (check one): D Velocity D Tractive stress
Attach references
Stone Ripra

Reach Sideslope g é%m Velocity Csltjrr;/iZt?tr Do Des P :hickness T[)o%%tgv%
Sta to
Sta to
Sta to
Sta to
Sta to
Sta to

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

4. Embankment Protection (continued)

f. Is a bedding/filter analysis and design attached? [] Yes [] No

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

Attach engineering analysis to support construction plans.
8. Embankment And Foundation Stability

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

[J Overall height: Sta. ; height ft.

[] Limiting foundation soil strength:

Sta. , depth to
strength ¢ = degrees, ¢ = psf
slope: SS = (h) to (v)

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

c.  Summary of stability analysis results:

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

Case Loading Conditions Critical Safety Factor Criteria (Min.)
I End of construction 1.3
] Sudden drawdown 1.0
1 Critical flood stage 14
A% Steady seepage at flood stage 14
\ Earthquake (Case ) 1.0

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

d. Was a seepage analysis for the embankment performed? [OJYes [No

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed? [Jyes [No
f.  Were uplift pressures at the embankment landside toe checked? [JYes [No
g. Were seepage exit gradients checked for piping potential? [dYes [JNo
h. The duration of the base flood hydrograph against the embankment is hours.

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

6. Floodwall And Foundation Stability

a.

dl

Describe analysis submittal based on Code (check one):
[J uBC (1988)  or [ Other (specify):
Stability analysis submitted provides for:

[] Overturning [J sliding  If not, explain:

Loading included in the analyses were:

[ Lateral earth @ Pa = psf, Pp= psf

[] Surcharge-Slope @ , [ surface psf

[0 Wind @ Pw = psf

[J Seepage (Uplift); [ Earthquake @ Peq = %g
[J 1%-annual-chance significant wave height: ft.

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

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
Loading Condition
Overturn Sliding Overturn Sliding Overturn Sliding
Dead & Wind 1.5 1.5
.ad & Soil 1:5 15

Dead, Soil, Flood, & 1.5 1.5
Impact
Dead, Soil, & Seismic 1.3 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, [] is not provided. If provided, attach explanation and supporting documentation:

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

7. Settlement

a.

8. Interior Drainage

a.

Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? [JYes [No

The computed range of settlement is ft. to ft.
Settlement of the levee crest is determined to be primarily from :
[0 Foundation consolidation

[J Embankment compression
[J Other (Describe):

Differential settlement of floodwalls [] has [] has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

Specify size of each interior watershed:

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

Relationships Established

Ponding elevation vs. storage [JYyes [JNo
Ponding elevation vs. gravity flow [dYes [1No
Differential head vs. gravity flow [OJyes [dNo
The river flow duration curve is enclosed: [Jyes [JNo
Specify the discharge capacity of the head pressure conduit: cfs

Which flooding conditions were analyzed?

° Gravity flow (Interior Watershed) [OJYes [1No
. Common storm (River Watershed) [JYes [1No
° Historical ponding probability [JYes [1No
o Coastal wave overtopping Oyes [ONo

If No for any of the above, attach explanation.

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

If No, attach explanation.
The rate of seepage through the levee system for the base flood is cfs

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

8. Interior Drainage (continued)

i. Will pumping plants be used for interior drainage? [dYes [JNo

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 warning
and flooding?

Will the operation be automatic? [OJYes [dNo
If the pumps are electric, are there backup power sources? [dYes [JNo

(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
" *erior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:

Liquefaction [Jis []is not a problem
Hydrocompaction []is [] is not a problem
Heave differential movement due to soils of high shrink/swell []is []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 floodside of the structure?

[dYes [dNo
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.
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E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? [JYes [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?

[Jdyes [JNo
c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
[JYes [No

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

11.  Maintenance Plan

Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? [dyes [1No
If No, please attach supporting documentation.

a.

12.  Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

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 based 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:

SRediment load associated with the base flood discharge:  Volume acre-feet
_<bris 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.

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 10 of 10



SURVEY AND MAPPING INFORMATION

Field Survey Information

Beardsley Canal Wash and Diversion Channel:

A field survey was conducted to supplement information on the aerial topographic
mapping. Updated topographic mapping was used to digitalize new hydraulic model
cross-sections within the project reach. The vertical datum used is NAVD 88. The

elevation reference marks description is included on the work maps (Exhibit C).

Perryville Road Wash:

Field survey to obtain cross-section data was performed by URS Corp. The work started

in August 2001 and was finished by June 2002. The horizontal control is the NAD 1983
coordinate system and the vertical datum is NGVD 29.

An average vertical datum difference from NAVD 88 to NGVD 29 is -1.78 ft (NAVD 88
= NGVD29 + 1.78) within the project area.

Mapping

Beardsley Canal Wash and Diversion Channel:

Detailed mapping exceeding standards for Flood Insurance Study (FIS) mapping
requirements was developed for this study area. Consultant Engineering Inc. provided
project benchmarks and control points survey data for this project. Work maps were
prepared based on the 1-foot contour mapping at a scale of 1” = 200’ and are shown on
Exhibit C1. Note that the topography and floodplains of Beardsley Canal Wash were
shifted, due to ground-surface coordinates versus grid-projection coordinates, following
FCDMC'’s direction. Based on a location at /2 mile south of Olive Avenue in the middle
of the floodplain (at NAD83 X = 531,260 ft and Y = 931,313 ft, with NAVDS88 Z = 1,250
ft) and the Corps of Engineers software CORPSCON, the shift is 114 ft to the south and

65 ft to the west.

Perryville Road Wash:

The floodplain analysis was performed based on cross-section data surveyed by URS

Corp. The floodplain boundary limits were delineated based on the hydraulic modeling

3.0
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results and aerial photography of the study area. The study work maps were prepared at

a scale of 1” =400’ and are included in Exhibit C2.
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Addendum to Section 4.1 Hydrology

The Level II, Phase II Alternatives Analysis Report, Loop 303 Corridor / White Tanks Area Drainage
Master Plan Update, URS, Inc., September 2001 is the basis for the hydrology which includes an
evaluation of the entire White Tanks drainage basin hydrology and drainage plan. URS finalized the
hydrologic model in February 2005 to reflect the most current hydrologic conditions within the
watershed. This hydrology has been approved by the FCDMC and accepted by the Federal Emergency
Management Agency (FEMA) for Case No. 03-09-1653P, Bullard Wash upstream of Indian School
Road, and more recently for Case No. 06-09-B034P, Goodyear Centerpointe, Bullard Wash Floodplain

Re-delineation Study at Interstate 10.

However, the 100-year peak flows used in this study are slightly different from the effective FIS peak
flows since the hydrology has been updated based on the proposed CLOMR for the North Inlet Channel.
The first major revision is that the flow diverted east at Northern Avenue (hydrograph name SIDEWR) is
now contained within the proposed channel and conveyed south. The general approach used to account
for the interaction of hydrology and hydraulics is that the HEC-RAS model was used to develop a rating
curve for the hydrologic model and then the hydrologic model was used to route the flood hydrograph.
Finally, the peak flows from the HEC-1 model were input to the HEC-RAS models for floodplain
delineations. All HEC-RAS models that were used to develop the rating curves for the hydrology-
hydraulics interaction are included on the enclosed CD. The HEC-RAS model name for the side weir

flow diversion at Northern Avenue is Sideweir.prj.

The second change is the split flow modeling north of Bethany Home Road along Perryville Road Wash.
New rating curves were developed based on HEC-RAS modeling results and its name is WeirRating.prj.
The 100-year, 24-hour HEC-1 model for the area north of Northern Avenue and west of the Beardsley
Canal was utilized to update this portion of the original HEC-1 model. Also, after a field visit, it was
found that storm runoff from sub-basin 215A flows to sub-basin 233 except for a small portion fraction of
the flow which is conveyed north of Bethany Home Road to sub-basin 215 through two 24-inch pipes
with approximately 4 ft. head above the pipe soffit (inlet control water head is about 6 ft, see attached
Ard

pipe culvert performance curve). The diversion rating curve to south at Camelback Road and 183

Avenue was also revised based on HEC-RAS modeling results and its name is Rating.prj.

Table 4 summarizes the 100-year flows for the proposed conditions. The effective FIS flows are included

in Appendix A of the CLOMR document.
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HYDROLOGY AND HYDRAULICS

Hydrology
As discussed previously, the hydrologic model has been approved by the FCDMC and

accepted by FEMA for recent LOMR studies. However, the 100-year peak flows used in
this study are slightly different from the eftective FIS peak flows since the hydrology has
been updated based on the proposed CLOMR diversion channel. Table 4 summarizes the

100-year flows for the proposed conditions. The effective FIS flows are included in

Appendix A.

Hydraulic Models

The proposed channelization conditions and all study reaches were modeled utilizing the
COE’s HEC-RAS, version 3.1.3, May 2005, hydraulic modeling software. The effective
FIS models, corrected effective FIS models and revised (post-project condition) models

were discussed in detail in Section 2.2.2.

Parameter Estimation

4.3.1 Roughness Coefficients

The Manning’s n-values vary from the proposed channel conditions to natural
wash conditions. They are shown in the cross-section plots for the proposed

condition models.

4.3.2 Expansion and Contraction Coefficients

The values for expansion and contraction coefficients used in this study vary

from 0.10 to 0.50.

Cross-Section Description

The cross-sections were chosen to be at approximately 500 ft. spacing and immediately
upstream and downstream of culverts. The orientation of the cross-sections within the
project limits was perpendicular to the direction of flow with the perspective of looking
downstream. Geometric data for the cross-sections were obtained through field survey
for the Perryville Road Wash and topographic mapping for the North Inlet Channel

project. The cross-section plots are included in Appendix D.
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4.5 Modeling Considerations
4.5.1 Hydraulic Jump and Drop Analysis

Hydraulic jumps occur at drop structures where erosion protection was provided.

4.5.2 Bridges and Culverts

No bridge crossings existed in the study reaches. Culverts were modeled in the

HEC-RAS models using the culvert modeling option.

4.5.3 Levees and Dikes

No certified levees exist in the study reaches. An earthen dike exists from cross-
section 23 upstream to section 3 on the downstream end for the Perryville Road
Wash. The dike was modeled for the levee in place condition and the levee failed
condition (no levee). The levee in place model keeps water on the flood side of
the levee unless the water overtops the top of the levee. The levee failed
condition allows water to flood on the landward side of the levee. The floodplain
is mapped using the higher BFEs on the flood side of the levee and the levee
failed BFEs on the landward side of the levee.

4.5.4 Islands and Flow Splits
There were a few locations along the Perryville Road Wash where the computed
water-surface elevation exceeded the wash bank on the east side causing split
flows. To quantify these split flows the lateral weir option was applied at these
locations and the resultant rating curve was input into the HEC-1 hydrologic

model. There flow splits occurred near Bethany Home Road and 183™ Avenue.

4.5.5 Ineffective Flow Areas

In general, ineffective flow areas were modeled for a few cross- sections for the

Perryville Road Wash.

4.5.6 Supercritical Flow
The subcritical flow option available in HEC-RAS is utilized to analyze the flow

regime of the study reaches. Supercritical flow occurs downstream of the drop

structures.
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4.6 Floodway Modeling
Perryville Road Wash: The HEC-RAS encroachment option was used to develop the

floodway for Perryville Road Wash. Equal conveyance reduction (Method 4) was
initially used with a target increase value in the water-surface elevation of 1.0 ft. The
encroachment table in HEC-RAS was then reviewed for any increases in the water
surface elevations above 1.0 ft. Where such an increase was noticed the Method 1 was
applied to reduce the water surface increase below 1.0 ft. Finally, all encroachment
stations were input using Method 1. Note that no floodway analysis was performed along
Camelback Road (cross-sections 0.039 to 0.7) of the Perryville Road Wash model since
the floodplain of Camelback Road spills laterally for most of its length.

Beardsley Canal Wash: Because the 100-year flow is contained in the washes, the top

widths of both floodway and floodplain are the same in the channelized study reaches and

the floodway and floodplain are delineated as coincidental. Method 1 was used for other

natural wash areas.

4.7 Problems Encountered During the Study

No problems were encountered other than the levee and lateral weir modeling issues as

discussed previously during the hydraulic modeling process.

4.8 Calibration

No calibration of hydraulic parameters was performed for this study reach.

4.9 Final Results

The proposed channelization conditions and all study reaches were modeled utilizing the

COE’s HEC-RAS, version 3.1.3, May 2005, hydraulic modeling software.

Beardsley Canal Wash: The HEC-RAS model (Design NIC.Prj) was developed by
Kirkham Michael for both the Beardsley Canal Wash Phase I and Phase II study reaches.

The modeling results are shown in Table 3a. The output file for this model is included in

Appendix D1.

Perryville Road Wash: The HEC-RAS modeling results of the floodplain for both with

and without levee conditions and the floodway modeling results are shown in Tables 3b

e —)
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to 3d. The output files for the models are included in Appendix D2 and Appendix D3.
The water surface profiles are shown in Figure 3.

The hydraulic modeling results show that the water surface elevations from post-project
conditions are matching the water surface elevations of the effective FIS models very

well at the tie-in locations and that the proposed channels contain the 100-year flood.
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5.0

EROSION AND SEDIMENT TRANSPORT

The pre-study and design studies did not find sediment transport to be an issue in the design and
function of the NIC project. Therefore, sediment transport analysis was not performed for this

study. Erosion protection was provided for channel drop structures and culvert outlet locations.
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6.0 DRAFT FIS REPORT DATA
6.1 Summary of Discharge
Table 4 provides a summary of discharges in FEMA format for the study area from Flood
Insurance Study, Maricopa County Arizona and Unincorporated Areas, Volume 1 of 17,
revised September 30, 2005.
Table 4
Summary of Discharges in FEMA FIS Format
Drainage Peak Discharges (cfs)
Flooding Location o
- (Square | ¢ 50- 100- | 500-
Miles) year year year year
FRS #3 12.25 - ! 7,567 =
Northern Avenue (D/S) 10.87 ! - 7,131 ot
Northern Avenue (U/S) 10.87 et = 5,679 e
Beardsley
Olive Avenue (D/S) 4.86 t =) 1,115 5=
Canal Wash
Diversion Channel 4.86 . st 1,600 -
Olive Avenue (U/S) 4.86 ot o 2,715 -
Peoria Avenue 0.29 = o 313 ot
rd
Camelback Road at 183 14.08 1 1 852 1
Avenue
Camelback Road at W. 183"
Avenue, Upstream of 14.08 cack = 1,257 -
" Breakout
Perryville
YR I Camelback Road 1304 | - T 63 |
Road Wash r r .
Bethany Home Road 12.54 - - 1,054 ==
Maryland Avenue 11.74 - - 738 =
Glendale Avenue 11.58 = s 671 e
800 ft s. of Northern Ave. 0.19 - ~ 340 -

--'Not Computed

Note that the 100-year peak flows used in this study are slightly different from the

effective FIS peak flows since the hydrology has been updated for the proposed CLOMR

conditions. This hydrology has been approved by the FCDMC and accepted by FEMA.

e ——
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6.3 Annotated Flood Insurance Rate Map
Exhibit D contains the revisions to the effective FIRM panels 04013C1580H and

04013C1590H. Refer to Exhibit C for Post-Project Conditions Models work maps.

6.4 Flood Profiles
Figure 3 contains the 100-year peak flow flood profiles for the Post-Project Conditions

Models for the study reaches.
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FIGURES

Figure 1 — Project Location Map

Figure 2 — Project Vicinity Map

Figure 3 — Draft FEMA FIS Flood Profiles
Figure 3a — Beardsley Canal Wash
Figure 3b — North Inlet Channel
Figure 3c — Perryville Road Wash
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FIGURE 3a

Beardsley Canal Wash
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FIGURE 3b

North Inlet Channel
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FIGURE 3¢

Perryville Road Wash
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TABLES

Table 1 — Duplicate Effective FIS Hydraulic Modeling Results
Table 1a Beardsley Canal Wash (HEC-2)
Table 1b Perryville Road Wash (Downstream,
HEC-RAS)
Table 1¢ Perryville Road Wash (Upstream, HEC-2)
Table 2 — Corrected FIS HEC-RAS Modeling Results
Table 2a Beardsley Canal Wash (HEC-RAS)
Table 2b Perryville Road Wash (Upstream HEC-
RAS)
Table 3 — HEC-RAS Output Summary Table for Post-Project
Conditions Models
Table 3a Beardsley Canal Wash and NIC
Table 3b Perryville Road Wash with Levee
Table 3¢ Perryville Road Wash without Levee and
Floodway
Table 4 — Summary of Discharge in FEMA FIS Format

Table 5 — Floodway Data in FEMA FIS Format






TABLE 1a

Beardsley Canal Wash (HEC-2)



Table 1la

FLOODWAY DATA, WASH "1" - BEARDSLEY CANAL
PROFILE NO. 2
——————— FLOODWAY ------- WATER SURFACE ELEVATION
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE

AREA VELOCITY FLOODWAY FLOODWAY

.000 192:. 540. 8.2 1192.8 1192 .8 .0

.070 21.2. 512. 8.6 1195, 2 1195.2 .0

.156 3534 720. 6.1 1198.3 1198.3 .0

.231 158. 457. 9.7 1200.3 1200.0 .3

.307 167. 563. 7.8 1203.2 1202.3 =9,

-390 110. 401. 11:0 1208.1 1208.1 .0

.465 118. 424. 9.7 1211.4 1211.4 -0

.543 160. 623 - 6.6 1213 .9 1213.9 .0

.620 145. 603. 6.8 1215.4 1215.1 .0

.696 92. 371.. 11,1 1217.2 1217.2 .0

.770 121. 604 . 6.8 1219.9 1220.0 Sig 2

.846 140. 715. 5.4 1220.9 1220.2 A

.920 104. 362. 10.8 1221 .5 1221..5 -0

.998 74 . 323. 12.0 1225.7 1225.7 .0
1.074 75, 353. 10.4 1229.0 1229.0 .0
1.148 189. 670. 5.5 1234.6 1234.6 .0
1. 159 361. 1237. 3.4 1238.2 1238.2 .0
1.237 348. 1623. 2.9 1238..3 1238.3 .0
1..313 209. 842. 6.1 1238.5 123845 .0
1.388 143. 494 . 10.4 1240.8 1240.7 i
1.466 173 533 9.6 1245.7 1245.5 52
1.556 131.. 451. 8.5 1248.9 1249.1 . 2
1.616 199. 742. 2.8 1250.7 1250.7 .0
1.692 160. 297. 6.9 1250.8 1250.8 .0
1.768 177 - 379. 5.4 1253 .9 1253.6 3
1.844 75. 212 ; 9.7 1259.4 1259.4 .0
1.920 76. 273. 7.5 1262.8 1262.8 .0
1.996 63. 200. 10.2 1265.6 1265.6 .0
2.072 68. 282. 6.2 1269.4 1269.1 o3
2159 17. 118. 14.9 1274.7 1274.7 .0
2.167 633. 2033. N 1278.1 1278.1 .0
2.186 608. 1952. 1.2 1278.1 1278.1 .0
2.267 382. 981 2.3 1278.1 127810 .0
2.330 123. 357. 2.8 1278.6 1278.6 .0
2.392 103. 149 6 .7 1280.6 1279.7 .9
2.468 101. 210. 4.8 1283.9 1283.0 z 9
2.553 108. 224. 4.4 1286.2 1285.7 -5
2.640 110. 357. 2.8 1287.5 1287.3 52
2.741 50. 126. 5.6 1288.6 1288.0 .6
2.826 72. 242. 2.9 1289.8 1289.1 P
2.907 64. 97. 7:3 1294.6 1294 .6 .0
3.009 86. 121. 5.9 1301.4 1301.3 =l
3.081 75 193:. 3.7 1303.2 1303.2 .0
3.167 54. 142. 2.1 1303.9 1303.9 .0
3.214 67 . 56. 5.3 1304.2 1304.2 .0
3.301 54. 69. 4.3 1308.6 1308.6 .0
3.383 32. 51.. 5.8 1311.6 1311.6 .0
3.460 25 ; 49. 6.1 1315.5 1315.5 .0
3.540 50. 74 . 4.0 1318.8 13188 .0
3.610 54 . 46. 3.2 1320.8 1320.8 .0
3.678 37, 69 2.1 1321.7 1321.7 .0



TABLE 1b

Perryville Road Wash (Downstream, HEC-RAS)



HEC-RAU“lan: Plan 01 River: Camelback Road W Reach: Camelback Main Profile: PF 1
[ Reach RiverSta | - Q Total [ Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl = l Froude # Chl -
e ey el L S e e @R | (@s) ;
883.17 1115.9 1118.61 1118.64 0.000944 1.04 653.15 551.62 0.12
639.53 1112.40 1115.27 1115.26 1115.50 0.028093 4.59 166.19 358.73 0.60
£ 826.68 1111.29 1114.27 1114.36 0.001175 1.13 384.28 317.51 0.13
C 1054.85 1109.22 1112.96 1113.08 0.004987 2.31 383.84 422.28 0.26
I 1009.55 1107.35 1112.02 1112.16 0.000926 4.18 54443 527.79 0.37
i - 1127.62 1103.73| 1109.44 1108.76 1111.07 0.005445 10.24 111.73 34.18 0.81
e . i Culvert ‘
0 . . 1133.01 1103.53 1109.07 1109.07 1109.76 0.002120 6.79 187.39 83.19 0.56
- 1153.64 1100.04 1106.47 1106.47 1106.88 0.004014 7.58 556.75 677.17 0.67J
: 996.64 1097.94 1104.18 1104.18 1104.51 0.002926 6.59 528.44 698.20 0.59|
697.85 1095.66 1100.73 1100.92 0.003371 4.87 291.79 514.08 0.48
673.99 1093.67 1098.59 1098.59 1098.87 0.005038 5.83 233.50 446.81 0.58
702.49 1090.52 1096.35 1096.09 1096.43 0.001199 3.33 450.97 610.84 0.28
Culvert
696.72 1090.28 1094.20 1092.51 1094.33 0.001477 2.87 243.34 106.12 0.33
711.49 1088.94 1093.16 1093.14 1093.43 0.006559 6.11 226.43 366.96 0.65
737.27 1085.92 1090.49 1090.32 1090.68 0.003916 5.15| 265.61 350.61 0.54
759.99 1084.29 1088.45 1088.30 1088.63 0.004294 5.28 272.62 371.19 0.56
755.31 1082.38 1086.84 1086.63 1086.95 0.002634 4.18 346.84 488.07 0.43
567.89 1079.87 1085.12 1085.12 1085.38 0.002972 5.06 217.05 395.81 0.46
518.30 1079.77 1084.30 1082.31 1084.58 0.001834 4.32 134.60 126.15 0.39
Culvert
526.89 1079.69 1082.51 1082.51 1082.68 0.002931 4.35 227.22 416.97 0.47
582.34 1077.68 1078.45 1078.24 1078.86 0.007121 2.27 115.52 89.42 0.58
696.88 1074.33 1075.73 1075.97 0.002344 0.87 183.52 88.43 0.16
748.18 1070.13 1074.34 1074.48 0.001198 1.24 279.43 11243 0.13
575.19 1068.44 1073.94 1071.29 1074.12 0.001133 3.40 169.18 42.11 0.30
Culvert
437.32 1068.01 1070.23 1070.23 1071.13 0.013173 7.62 58.33 34.06 0.96
556.83 1061.98 1067.76 1068.05 0.002320 4.71 163.12 156.92 0.43
676.33 1060.29 1066.24 1066.80 0.002564 6.25 147.90 145.36 0.59
795.84 1059.86 1064.93 1065.49 0.002682 6.63 206.07 231.49 0.61
910.00 1058.34 1063.34 1063.34 1063.59 0.004863 5.58 325.90 477.95 0.58
1065.71 1055.19 1062.34 1058.58 1062.45 0.000634 3.16 562.54 415.80 0.22
Culvert
971.81 1054.83 1060.85 1058.13 1061.06 0.002500 4.03 355.03 361.98 0.30
1033.84 1056.05 1060.20 1060.26 0.002267 2.39 539.83 500.96 0.27
951.62 1055.41 1059.39 1059.45 0.002308 2.36 499.48 449.21 0.25
592.57 1053.77 1057.66 1057.79 0.003969 4.33 217.37 466.91 0.50
393.66 1052.76 1056.62 1056.66 0.001106 2.59 314.27 499.54 0.30
362.96 1051.70 1055.64 1055.86 | 0.004447 4.94| 157.06 404.08 0.58




HEC-RAS Plan: Plan 01 River: Camelback Road W Reach: Camelback Main Profile: PF 1 (Continued)
R River Sta ofile MinChEl | WS.Elev | CritW.S. | E.G.Elev | E.G.Slop Vel Chnl

: Sulls b @k eml

;} 1048.24 1055.66 1049.94 1055.69 0.000095
Culvert
220.59 1048.24 1055.01 1049.21 1055.02 0.000016 0.59 379.87 88.23 0.04
110.85 1050.70 1054.95 1055.00 0.000464 1.81 69.68 54.34 0.20
133.06 1050.46 1054.63 1054.70 0.000726 225 65.11 40.72 0.25

o 154.84 1049.63 1054.33 1054.39 0.000526 2.00 89.04 53.14 0.22

I 0 177.06 1049.48 1053.92 1054.02 0.000980 2.68 70.93 31.95 0.29
205.81 1048.39 1053.17 1053.29 0.001212 2.91 80.90 33.43 0.30
205.81 1048.35 1052.32 1052.50 0.002142 3.46 74.56 122.18 0.39
205.81 1047.01 1051.29 1051.46 0.001856 3.31 62.70 26.16 0.36

C : 205.81 1045.65 1050.44 1050.61 0.001836 3.27 62.85 24.01 0.36
205.81 1044.77 1049.65 1049.75 0.001543 2.80 84.92 56.28 0.30
205.81 1043.70 1048.55 1046.51 1048.68 0.001503 2.82 72.97 123.42 0.30




TABLE 1c

Perryville Road Wash (Upstream, HEC-2)



Table 1lc

FLOODWAY DATA, PERRYVILLE ROAD WASH - W
PROFILE NO. 2

——————— FLOODWAY ------- WATER SURFACE ELEVATION
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE
AREA VELOCITY FLOODWAY FLOODWAY

.000 384. 158 3.0 1121.3 1121.3 .0

.088 473. 534. 2.1 1123.0 1123.0 .0

z 177 355. 595.. 2.1 1124 .4 1124.4 <8

.265 349. 341. 3.6 1126.4 1126.4 -0

.350 388. 668. 1.8 1128.8 1128.8 .0

.422 317. 397. 3.1 1130.0 112:9..9 .1

.489 268. 409. 2.9 1131.7 1131.7 -0

«523 155. 270. 4.4 1132.4 1132.4 -0

.606 109. 163. 7.3 1134.5 1134.6 -.1

.686 135. 298. 4.0 1137.4 1137 .3 s |

=736 130. Y73 - 6.9 1138.4 1138.4 .0

.830 T23L. 227. 5.3 1142.1 1142.1 .0

.938 201. 318. 3.7 1144 .4 1144.4 .0
1.025 193, 242. 4.6 1146 .4 1146.4 -0
1.123 220. 3131 4.0 1148.9 1148.9 -0
1:225 327 601. 2:5 1150.2 1150.2 .0
1.318 253. 383. 3.9 1151.2 1151.2 .0
1.389 285 667 2.2 115% .9 1151.9 .0
1.429 137- 296. 4.7 1152.1 1152.1 .0
1.463 242. 374. 3.7 1152.9 1152.9 .0
1.545 169. 301. 4 .6 1154.8 1154.7 i
1.640 257. 295. 4.9 1157.8 1157.8 .0
1737 136. 3B% 4.4 1161.0 1160.7 ]
1.851 50. 150. 9:9 1165.4 1165.4 -0
1.937 101. 360. 4.1 1168.4 1168.4 -0
2.018 122 . 372. 4.0 1169.1 1169.1 =0
2.066 114. 556. 2.7 1169.6 1169.6 .0
2.136 95 202. 7.4 1169.6 1169.5 sl
2.216 87. 264. 5.6 1172.8 1172.8 .0
2.303 97 201. 7.4 1.1.75..5 11.75..5 .0
2.381 1225 251 529 1178.7 1178.4 53
2.453 210. 344. 4.2 1182.1 1181.9 oy
2.501 193 470. 3.0 1184.0 1183.6 .4
2.576 293 . 368. 3.9 1185.1 1185.1 .0
2.626 325. 3583.. 4.1 1187.0 11.86 ..9 -
2.704 273. 543. 27 1189.5 1189.3 32
2.785 350. 375. 8.9 1193.5 1193.5 o
2.874 400. 571 5 2.5 1197 .5 1197.2 +3
2.955 328. 499. 2 39 1199.4 1199:2 .2
3.045 462. 473. 3.% 1202.2 1201.9 -3
3.116 350. 530, 2.7 1205.1 1204 .4 5
3.197 320. 545 . 2.7 1207.8 1207.2 .6
3.262 300. 413. 3.5 1210.1 1210.0 ol
3.326 322 431. 3.4 1212.7 1212.7 .0
3.400 377. 499. 2.9 1215.2 1215.2 0
3.461 456. 389. Bx 7 1217.8 1217.8 .0
3.549 698. 356. 4.1 1222.6 1222.6 .0
3.558 792. 379k 3.8 1225.6 1225.6 .0
3.653 732. 1584. -9 1226.6 1226.6 : 0
3.681 259. 300. 4.9 1226.6 1226.6 .0
3:727 179 306. 4.9 1229.3 1229.3 <0






TABLE 2a

Beardsley Canal Wash (HEC-RAS)



HEC-RAS Plan: Corrected River: Beardsley Canal Reach: BCW

Reach

River Sta_| Profile QTotal | MinChEl | W.S.Elev | CritW.s. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
(cfs} ) {ft) () () (fuft) {tvs) (sq ft) (ft) T
14800  1318.80,  1321.75 1321.82]  0.001120 2.14 69.20 36.83 0.27
148.00] 131880  1321.75 1321.83]  0.001117 2.14 69.23 36.79 0.27
14800  1318.30|  1320.67| 132040 132097  0.007436 4.50| 40.04 49.15 0.67
14800 131830  1320.66] 132040 132096  0.007578 4.53 39,67 48.82 0.68
313.00]  1316.30]  1318.96 131917 0.003985 3.69 84.93 52.01 0.51
313.00,  1316.30]  1318.95 1319.17|  0.003971 3.72] 84.21 50.45 0.51
313.00  1312.60] 131525 131525  1316.13]  0.016028 7.51 41.65 24.17 1.01
313.00,  131260] 131525  1315.25]  1316.13]  0.016015 7.51 41.66 24.17 1.01
313.00)  1309.10]  131241]  1311.43] 131244  0.004979 4.60 68.01 35.76 0.58
31300 130910  1312.09]  1311.43|  1312.44|  0.004970 4.71 66.45 32.16 0.58
31300,  1306.10]  1308.18  1308.18|  1308.86]  0.016312 6.60 47.89 40.47 1.00
313.00,  1306.10]  1308.18]  1308.18|  1308.86]  0.016312 6.60 47.89 40.47 1.00
313.00  1302.70|  1304.82 1304.98]  0.003507 3.25 98.69 72.52 0.47
313.00  1302.70]  1304.80 1304.97]  0.003707 3.31 95.57 66.87 0.48
313.00]  1200.80| 130470 1304.74]  0.000354 1.65 199.72 95.33 0.17
31300  1299.80]  1304.69 1304.74]  0.000333 1.70 184.44 54.28 0.16
1048.00]  1207.50  1303.89 1304.22]  0.001827 4.71 250.59 88.65 0.40
1048.00) 129750,  1303.90 1304.23|  0.001810 4.70 246.67 75.51 0.40
1048.00]  1296.60]  1301.94|  1301.94| 130287  0.008505 8.49 181.57 112.88 0.82
1048.00] 129660,  1301.88|  1301.88] 130285  0.009058 8.66 167.16 85.75 0.84
1048.00]  1291.30] 129519 129519  1296.25|  0.010968 8.44 142.00 84.11 0.92
1048.00] 120130, 129516 129516 129627  0.011562 8.60 133.45 63.51 0.94
1048.00]  128570|  1289.74 1289.90|  0.001496 3.55 427.75 199.21 0.35
1048.00]  128570]  1290.65 1290.84|  0.001093 3.48 301.39 71.71 0.30
1048.00| 128390  1288.26 1288.65|  0.006593 6.03 284.77 169.79 0.69
1048.00|  1283.90]  1288.72 1289.67)  0.009496 7.78 134.63 49.91 0.84




HEC-RAS Plan: Corrected River: Beardsley Canal Reach: BCW (Continued)

Reach | RiverSta Profile QTotal | MinChEl | W.S.Elev | CrtW.S. | EG.Elev | E.G.Slope | VelChnl | FlowArea | Top Width | Froude#Chi
' (cfs) (. {ft) (ft) (ft) () (ft/s) (sq ft) S e mea
1048.00,  1282.90|  1287.48 1287.55  0.000879 2.61 592.81 199.63 0.27
1048.00 128290  1287.69 1287.84]  0.001447 3.52 368.00 110.11 0.34
1048.00|  1282.10) 128579 128562  1286.54|  0.008999 7.26 186.04 123.64 0.82
1048.00]  1282.10|  1286.25 1286.72)  0.004617 5.83 233.54 108.42 0.60
1048.00]  1279.70| 128320  1282.58]  1283.35|  0.005175 3.99 366.48 290.81 0.57
1048.00]  1279.70]  1284.01)  1283.47| 128443  0.005556 5.48 213.87 101.32 0.63
1048.00] 127540  1279.72]  1279.72|  128029|  0.012034 7.14 189.76 163.27 0.90
1048.00)  1275.40]  1280.73)  1280.73) 128161  0.008891 7.81 160.69 103.38 0.81
1048.00]  1273.30]  1278.95 127908  0.000947 3.24 530.12 268.01 0.29
1048.00] 127330  1278.96 127911, 0.001008 3.39 404.06 122.88 0.30
2715.00]  1271.10]  1277.16]  1277.16]  1277.88|  0.008153 8.80 644.45 366.20 0.82
2715.00]  1271.10|  1277.16]  1277.16)  1277.88/  0.008153 8.80 644.45 366.20 0.82
2715.00] 126950, 127669 1276.80|  0.000192 2.90]  1232.04 442.32 0.20
2715.00] 126950  1276.69 1276.80|  0.000192 290  1232.04 442.32 0.20
1115000  1267.60] 127672  1274.08]  1276.74)  0.000074 158 1204.26 553.37 0.10
111500 1267.60] 127672  1274.08] 127674 0.000074 158] 1204.26 553.37 0.10
Bridge
1115.00]  1267.20]  1273.17|  127317|  1273.88]  0.002413 8.04 223.34 161.44 0.61
1115.00]  1267.20]  127347|  1273.47|  1273.88|  0.002413 8.04 223.34 161.44 0.61
111500  1263.50]  1267.96 1268.36]  0.003759 5.69 268.61 167.54 0.55
111500] 126350  1268.07 1268.65  0.004542 6.37 191.41 65.18 0.61
1115.00]  1260.40]  1264.27]  1264.27] 126551,  0.013825 8.96 124.45 50.76 1.01
1115.00]  1260.40|  1264.27)  1264.27| 126551  0.013821 8.96 124.46 50.76 1,01
111500 125520 126112 1261.73)  0.004082 6.28 177.44 48.39 0.58
1115.00] 125520  1261.10 1261.72]  0.004133 6.31 176.59 48.26 0.58
|
|
1115.00] 125240  1257.61)  1257.43]  1259.06]  0.011394 9.67 115.29 35.04 0.94




HEC-RAS Plan; Corrected River: Beardsley Canal Reach: BCW (Continued)

Reach | River Sta Profile QTotal | MnChEl | W.S.Elev | CritW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude # Chi
o (o) ) (f) ) (f) @) | (s | af e
111500,  1252.40 1257.65  1257.45|  1259.07|  0.011014 9.55 116.71 35.20 0.92
111500,  1250.70 125251] 125251 1252.96|  0.019004 6.38 211.75 233.91 1.18
111500]  1250.70 1252.82] 125282  1253.38)  0.017137 6.70 187.61 166.80 1.15
1115.00]  1247.70 1252.12 125219  0.000445 211 537.38 186.47 0.20
111500  1247.70 1252.06 1252.14|  0.000465 2.14 510.22 161.20 0.20
1115000  1244.00 1252.10 1252.12)  0.000067 1.20 1072.60 250.00 0.08
111500,  1244.00 1252.05 1252.07|  0.000064 147 1024.14 199.96 0.08
5679.00]  1241.00 1249.58]  1249.58| 125157  0.006599 11.72 549.02 163.94 0.82
5679.00,  1241.00 1249.60] 124960  1251.54]  0.006405 11.57 545.75 138.48 0.80
5679.00,  1237.50 1245.83] 124583  1247.55|  0.009921 11.73 556.40 175.95 0.94
5679.00|  1237.50 1246.02] 124597,  1247.55  0.008435 11.09 588.86 179.25 0.87
5679.00|  1234.50 1241.04)  1241.04|  124255|  0.014257 12.35 609.05 202.06 1.10
5679.00|  1234.50 124118] 124118  1243.03)  0.014771 12.87 537.88 142.78 112
5679.00,  1230.80 1238.38 1239.33)  0.004407 8.50 815.54 203.15 0.65
5679.00]  1230.80 1238.39 1239.33)  0.004383 8.49 817.23 203.54 0.65
5679.00]  1227.80 1237.72 - 1238.14]  0.001655 6.69 1413.54 342.21 0.42
5679.00|  1227.80 1237.74 123815  0.001634 6.66 1420.10 342.41 0.42
5679.00]  1224.40 1237.20] 123451  1237.71|  0.000675 6.68 1010.92 164.93 0.36
5679.00|  1224.40 1237.22] 123451  1237.73]  0.000668 6.65 1014.69 167.13 0.35
Bridge
5679.00|  1224.00 123508 123451 123610  0.002041 10.37 770.33 193.08 0.60
5679.00,  1224.00 123539] 123451  1236.25|  0.001606 9.41 828.75 189.42 0.54
713100,  1221.00 1231.16]  1231.16] 123417  0.005759 14.14 541.61 103.64 0.91
7131000  1221.00 1230.90|  1230.90] 123427  0.006657 14.85 495.63 75.41 0.97
7131.00]  1218.30 1228.33]  1228.33|  1231.40|  0.005691 14.42 544.12 94.43 0.91
7131.00]  1218.30 1228.10] 122810  1231.56|  0.006570 15.18 497 .55 74.31 0.98




HEC-RAS Plan: Corrected River: Beardsley Canal Reach: BCW (Continued)

Profle | QTotal | MinChEl | W.S.Elev | CritW.S. | EG.Elev | E.G.Slope | VelChnl | FlowArea | Top Width | Froude # Chl
e | m O oo o ) ] VD). e I [T (SO | ol e i
7131.00]  121560| 122331  1223.31]  122552]  0.006418 12.25 641.82 151.57 0.92
7131.00] 121560 122348  1223.26] 122592  0.006800 12.58 572.53 103.74 0.93
7131.00] 121360  1222.49 1223.24]  0.001535 7.90] 128248 295.00 0.49
7131.00] 121360  1223.75 122450 0.001151 752 111337 140.18 0.43
7567.00,  1211.30| 122253 122275 0.000533 5.02]  2475.60 470.00 0.29
7567.00] 121130 122268 1223.87]  0.001891 9.56 941.72 121.15 0.55
7567.00] 121000 122072  1220.72  1222.22|  0.002699 1097 1084.86 398.59 0.65
7567.00, 121000 121935  1219.35|  1222.46]  0.006142 14.80 570.33 91.66 0.95
|
7567.00,  1207.80]  1217.19 121757 0001148 6.23]  1868.48 449.75 0.41
7567.00  1207.80]  1217.15 121841 0.002759 9.63 899.44 145.50 0.63
7567.00 120670  1216.19 1216.93|  0.002007 8.24) 134586 32294 0.54
7567.00] 120670 121621 1217.28]  0.002499 9.22 989.74 159.63 0.60
7567.00] 120500 121316  1213.46] 121547  0.006008 12.42 669.79 177.08 0.90
7567.00 120500  1212.89]  1212.89] 121552 _ 0.007189 13.17 597.74 117.93 0.98
7567.00]  1201.80|  1209.98|  1209.98]  1212.30]  0.006360 12.41 646.71 149.78 0.92
7567.00  1201.80|  1200.81)  1200.81] 121248 _ 0.007440 13.15 581.35 110.14 0.99
7567.00]  1197.70] 120339  1203.39]  1204.82]  0.005441 10.11 820.56 290.00 1.02
7567.00]  1197.70|  1204.38]  1203.76] 120585  0.003640 9.74 777.08 175.63 0.82
7567.00,  1196.00|  1201.03 1202.03|  0.005772 8.59 963.79 345.47 0.84
7567.00] 119600 120159  1201.59|  1203.66]  0.008523 11.55 655.05 160.67 1.01
7567.00] 119390  1199.27 1200.18] 0004024 795  1085.98 397.22 0.74
7567.00, 119390  1199.25 1200.17|  0.004096 7.99]  1056.79 353.00 0.74
7567.00] 119200  1196.34|  1196.34  1197.88]  0.006184 10.07 807.04 331.56 0.92
7567.00]  1192.00]  1196.45] 119618 1197.94]  0.005700 9.86 784.18 211.97 0.88
7567.00)  1189.40|  1194.00]  1193.76] 119562  0.005506 10.43 775.50 214.95 0.88
7567.00]  1189.40|  1193.75|  1193.75  119560]  0.006768 11.12 71471 191.88 0.97




TABLE 2b

Perryville Road Wash (Upstream HEC-RAS)



HEC-RAS Plan: Imported Pla_River: RIVER-1 Reach: Reach-1

c River Sta fle | QTotal W.S.Elev | CritW.S. | E.G.Elev Vel Chnl | Flow Are
1486.00,  1226.50 1229.25 1220.66)  0.009781 5.18
1486.00, 122650 1229.25 1229.66|  0.009794 5.18
1457.00,  1224.00 1226.60 1227.00)  0.012565 5.08 307.84 263.03 0.71
1457.00]  1224.00 1226.60 122699 0.012554 5.08 307.74 258.71 0.71
1457.00)  1224.00 1226.59  1226.60|  0.000531 1.13 1597.23 734.14 0.15
1457.00]  1224.00 122659 | 1226.60,  0.000531 113 1596.68 732.39 0.15
1457.000  1225.00 122564 122564  1225.88|  0.008473 4.02 377.87 794.25 0.98
1457.00,  1225.00 1225.64|  1225.64) 122588 0.008437 4.02 378.06 792.46 0.98
1450.00)  1222.00 122250 122259  1222.85|  0.011545 4.08 355.80 698.00 1.01
1450.00|  1222.00 1222.60)  1222.60|  1222.85|  0.011479 4.07 356.48 698.32 1.00
1450.00 121510 1217.83)  1217.47|  1218.16|  0.012925 6.42 393.17 313.75 0.91
145000, 1215.10 1217.82)  1217.46) 121815  0.013168 6.46 390.27 310.89 0.92
1450.00,  1210.90 1215.25 1215.59|  0.005081 6.11 517.00 380.60 0.63
1450.00|  1210.90 1215.25 1215.59|  0.005014 6.08 518.64 377.43 0.63
1450.00)  1208.50 1212.74 | 121329]  0.007155 8.22 446.61 323.47 0.78
1450.00)  1208.50 1212.73 1213.29)  0.007274 8.27 443.31 322.19 0.78
145000,  1206.80 1209.99)  1209.86|  1210.37|  0.010671 6.86 445.72 388.87 0.86
1450.00)  1206.80 1210.06 121044  0.009776 6.73 415.83 300.00 0.83
1450.00)  1204.90 1207.19 1207.33)  0.007217 5.21 651.26 573.48 0.70
1450.00)  1204.90 1207.75 1207.94)  0.005424 5.44 548.12 319.52 0.63
1450.00)  1202.60 120445 1204.51]  0.005659 3.15 804.19 748.27 0.56
1450.00)  1202.60 1205.15 . 1205.32]  0.006613 4.87, 534.55 350.00 0.66
T
1450.00,  1200.70 120196  1201.50]  1202.06|  0.008138 3.65 683.48 807.62 0.67
145000,  1200.70 1202.23)  1202.00]  1202.46]  0.009427 4.66 474.11 462.00 0.75
1450.00)  1197.30  1199.22  1198.86)  1199.41)  0.006150 4.66 601.78 544.01 0.64
145000,  1197.30 1199.44 1199.65|  0.005322 4.70 504.66 328.00 0.61




HEC-RAS Plan: Imported Pla vRiv’er' RIVER-1 Reach: Reach-1 (Continued)

Sta

o

| QTo MnChEl | W.S.Elev | CritW.S. | EG.Elev | E.G. Slope | Vel Chnl
o = = B (it & (@25 el fi/ft) US) ). oo

1450.00 1195.30 1197.20 1197.31 0.004051 3.61 752.76 688.95 0.51
1450.00 1195.30 1197.48 1197.66 0.004247 4.14 567.11 400.00 0.54
145000,  1191.60, 119358 119358 119395  0.016639 8.05 479.09 562.84 1.06
1450.00,  1191.60| 119361 119361  1194.06|  0.018335 8.52 389.00 350.00 1.12
1450.00,  1185.70]  1189.31 1189.51]  0.003994 5.23 581.19 335.42 0.56
i 1450.00 1185.70 1189.49 1189.70 0.003592 517 553.01 273.00 0.53
| 145000/ 118320  1187.04 1187.45]  0.006977 6.76 511.81 537.39 0.73
“ 1450.00 1183.20 1187.16 1187.69 0.007469 7.22 401.54 307.80 0.76
145000,  1181.10] 118523 118575  0.004987 714 460.61 346.78 0.66
1450.00,  1181.10|  1185.15 1185.78]  0.005907 7.66 376.72 233.41 0.71
145000,  1178.80]  1183.59 1184.05]  0.005301 6.84 429.15 250.74 0.66
145000]  1178.80]  1184.00 118430  0.003160 5.67 469.64 193.34 0.52
145000,  1180.00]  1181.85|  1181.39]  1181.98]  0.007025 477 713.84 733.18 0.67
1450.00 1180.00 1182.08 1181.71 1182.47 0.011838 6.78 352.73 210.00 0.90
1484.00, 117370  1178.44|  1178.44|  1179.38]  0.006382 8.32 262.10 186.38 0.74
1484.00 1173.70 1178.62 1179.49 0.005539 7.98 250.36 122.00 0.70
1484.00 1170.70 1175.49 1175.49 1176.24 0.006551 7.72 326.12 261.50 0.74
1484.00 1170.70 1175.50 1175.50 1176.65 0.008714 8.92 202.97 97.00 0.85
< 1484.00 1168.30 1172.88 1172.15 1173:33 0.003818 6.29 383.73 193.77 0.57
1484.00]  1168.30]  1172.83 117350]  0.005020 7.16 262.72 87.00 0.66
1484.00]  1166.00]  1169.54|  1169.54|  1170.65|  0.011959 8.62 188.46 95.72 0.95
1484.00]  1166.00]  1169.71)  1169.58|  1170.65|  0.009444 8.00 204.52 95.00 0.86
148400 116350  1169.60 1169.69|  0.000540 3.20 895.44 308.84 0.23
148400 116350  1169.59 1169.74]  0.000746 3.76 556.25 113.97 0.27
148400 116450  1169.13 1169.43]  0.001939 4.61 416.57 201.00 0.41
148400]  116450]  1169.13 1169.43)  0.001958 4.63 37177 122.02 0.41




HEC-RAS Plan lmported Pla Rlver RIVER-1 Reach: Reach-1 (Continued)

Q Total | MinChEl WS Elev | Crit W.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidih | Froude#Chl |
: _(F L) s L e (fum) ) iE e e o
1484.00 1163.00 1168.38 1168.66 0.001625 4.30 359.21 101.26 0.38
148400, 116300  1168.38 1168.66]  0.001627 4.30 359.10 101.25 0.38
| 148400/  1160.00] 116544 116544  1166.95  0.012819 9.84 150.76 50.13 1.00
| 1484.00]  1160.00  1165.44| 116544  1166.95|  0.012915 9.87 150.33 50.06 1.00
: 1484.00]  1156.10]  1160.76 1160.99|  0.003715 4.85 529.15 336.76 0.53
148400  1156.10]  1160.99 116140/  0.004670 576 335.47 136.15 0.60
143300,  1153.30)  1157.86|  1157.77) 115849  0.006340 7.02 316.98 267.78 0.71
1433.00 1153.30 1157.81 1157.81 1158.49 0.006870 7.23 303.90 261.68 0.74
137500,  1151.50]  1154.75 1155.28]  0.006247 6.23 283.97 172.15 0.69
137500  1151.50]  1154.86 1155.33|  0.005208 5.86 303.23 169.30 0.63
137500, 114960,  1152.93 1153.18|  0.003638 4.47 496.62 408.86 0.52
1375.00]  1149.60]  1152.90 115323]  0.004395 4.88 374.83 242.03 0.57
137500 114840 115211 1152.45|  0.004311 4.69 293.19 137.77 0.56
| 137500, 114840, 115213 115247|  0.004131 464 296.81 137.06 0.55
1477.00 1147.50 1151.96 1152.04 0.000668 2.33 813.41 419.72 0.23
4 1477.00 1147.50 1151.97 1152.05 0.000711 2.41 669.66 234.75 0.24
: 1477.00 1146.50 1115121 1151.56 0.002833 4.81 392.16 257.79 0.48
1477.00 1146.50 1151.21 1151.55 0.002833 4.80 391.71 252.90 0.48
¢ 1477.00 1145.50 1150.24 1150.45 0.001726 4.04 603.68 329.38 0.38
1477.00] 114550 115024 1150.45|  0.001716 4.04 604.51 327.00 0.38
133500, 114500  1148.86 1149.18]  0.003504 4.59 330.15 220.18 0.51
1335.00] 114500  1148.86 1149.18]  0.003503 4.58 330.18 220.00 0.51
1116.00] 114350  1146.42 1146.86]  0.006179 542 247.54 197.90 0.66
1116.00] 114350  1146.42 1146.85  0.006205 5.43 246.76 193.00 0.66

1

1190.00]  1140.30]  1144.41 114474]  0.003585 4.79 320.35 202.63 0.52
1190.00]  1140.30]  1144.42 114475 0.003549 477 321.64 201.00 0.52




HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1 (Continued)

Rea erSta | Profle | QTotal | MinChEl | W.S.Elev | CritWsS. | EG.Elev | E.G.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl |
119000 1137.00  1142.08 114255 0.004106| 5.53 229.97 128.26 0.57

| 1190.00]  1137.00]  1142.06 114254 0.004159 5.58 228.48 125.86 0.57
119000  1135.00]  1138.44|  1138.23]  1139.31]  0.011297 7.55 170.11 118.03 0.90

1190.00|  113500] 113846 113825  1139.31]  0.010968 747 172.45 117.21 0.89

1190.00] 113300,  1137.29 1137.64| 0003429 5.01 343.66 256.13 0.52

1190.00|  1133.00]  1137.40 1137.75|  0.003139 490  299.92 135.00 0.50

! 1190.00]  1120.90,  1134.64|  1134.64] 113536 0.009474 6.99 222,51 266.89 0.83
119000 1129.90]  1134.54|  1134.32| 113544  0.011247 7.58 159.73 86.42 0.90

119000 1129.00]  1132.39 113262 0.002866 403 42110 328.97 0.46

119000 112000  1132.38 1132.69]  0.003562 4.49 274.17 131.28 0.51

119000 112000  1131.66 1131.85]  0.003225 4.21 415.79 269.50 0.49

1190.00|  1129.00]  1131.65 1131.84|  0.003265 4.23 413.89 268.97 0.49

| 123400] 112600  1130.02 1130.44|  0.005561 6.05 40532 325.37 0.65
| 1234.00] 112600 1130.03 113044 0.005490 6.01 405.49 317.00 0.65

| 123400 1125.00]  1128.75 1128.90|  0.002637 4.32 751.10 599.11 0.45

| 123400 112500]  1128.76 112891 0.002631 4.32 642.36 388.10 0.45
123400 112350, 112662 112640  1126.99]  0.007688 6.12] 42455 388.87 0.74

1234.00] 112350 112657  1126.46] 112696  0.008253 6.24] 40246 349.00 0.7

1277.00] 112200 1124.87 112491 0.002740 240] 78812 415.53 0.40

1277.00]  1122.00]  1124.79 1124.84| 0002706 2.37 745.12 356.00 0.39

112000 1120.50]  1123.32 1123.40]  0.003884 369 67614 553.29 0.51

112000, 112050,  1123.28 112336 0.003775 358 647.79 474.00 0.50

47000 1119.00] 112133  1120.86] 112151  0.004570 3.40 155.09 218.78 0.53

47000 1119.00]  1121.33  1120.86]  112151|  0.004570 3.40 155.09 218.78 0.53




TABLE 3

HEC-RAS Output Summary Table for
Post-Project Conditions Models



TABLE 3a

Beardsley Canal Wash and NIC



HEC-RAS Plan: Design River: BCW Reach: Olive-FRS #3

Reach River Sta Profle | QTotal MinChEl | W.S.Elev | CritW.S. | E.G.Elev I-:—-G_“Sﬁgef “VelChnl | Flow Area Top Width Froude#Chly
(cfs) (ft) (ft) (ft) () ey | (fs) (sq ft) ()
61402.55__|Floodplain 104800  1283.88  1288.09)  1287.40| 128853  0.004472 566 257.64 150.71 0.59
' odh 1048.00 126388 128805  1287.39 128851 0.004601 5.83| 249.42 145.34 0.60
| |
- : — —1- - -
104800 128148  1284.36 128436 128484 0.019594 7.02 21147 206.61 1.09
1048.00] 128148 128435  1284.35  1284.83] 0018552, 6.83, 207.78| 185.91 1.06
; 1 ‘ I
— - - ‘. — !
104800 127718 128224 1282.40  0.002623| 3.85 344.49] 259.56 0.44
1048.00]  1277.18] 1282 2% 1282.40  0.002740| 4.06 317.08 213.38| 0.45
I e I ‘ [
| L L . |
1048.00]  1275.08]  1282.11] 128215 0.000283, 2.02] 924.33 342.12 0.16
104800 127508 128210] 128215 0.000284 2.15 739.71 182.88 0.16
Olive-FRS #3  (61325.99 |Floodplain 271500 127595 128112 128070 128163  0.004625) 6.74] 551.21 349.26 0.62
Olive-FRS #3  61325.99 _ |Floodway 2715.00]  1275. 95 128112 1280. 70\ 1281.63]  0.004614 6.73 550.40 295.00 0.62
Ove-FRS#3 6131599 |Floodplain | 271500, 127313 127811 | 127886 0011257 9.03| 47220 30478 0.93
Olive-FRS #3 _ |61315.99 Fioodway 271500 127313, 127811 1278.86]  0.011259 9.04 47217 304.74 0.93
Olive-FRS #3 e Floodplam 271500 127301 127718  1276.73]  1277.80|  0.010467, 7.68 443.96 196.04 0.79
Fleodway 2715.00]  1273.01 1277.18]  127673|  1277.80|  0.010508 7.69 443.37 195.97 0.79
Olive-FRS #3 161051 quodpla‘m 2715.00 1272.12] 1275.80| 127580  1276.89 0.015781 9.36) 340.27 149.45 1.01
Olive-FRS #3 61051 Floodway 271500 127212  1275.81] 127581 127688 0015677 9.34| 34098 14948 1.01
i - o o | | L - . 1 , 1
Olive-FRS #3 |60967. Floodplain | 111500 1270. 27 77717275.8017‘1 2]*295 127595 0.000750 3.07| 362.77] 12212 0.26
OliveFRS #3 _ |60967. |Floodway 111500, 1270.27] 127574 1272._9¢ 127595 0.001092 3.66 304.62 61.81 - 0.29
L | SUSS - | S e
Ohve—FRS#s 60893. Cuvett 1
Oiwe-FRS #3 ‘160865. ___ |Floodplain 111500 126947|  1273.78] 1272, 63 127420 0.018429] 5.19 21504]  117.77] 0.52|
60865.  |Floodway 1115.00  1269.47|  1273.76| 127267 127425  0.021452] 5.61 198.62 60.26| 0.54
5 “ o o I l
OiveFRS #3 60765. Floodplain 1115.00]  1270.30| 127279 127246  1273.22]  0.007710 5.42 213.62| 134.56 069,
Olve-FRS #3 Floodway 111500  1270.30,  1272.88] 127246 127326  0.006562 5.13, 22555 136.11 0.64
OlveFRS #3_ |60405, __|Floodpiain 111500 1266.54|  127037)  1270.02]  127071]  0.009221] 465 239.92 161.79) 0.67
Olive-FRS #3 (60405 Floodway _ 11500, 126054 127043[ | 127088 0.010080| 5.41] 206.28| 104.25 0.68
- - - — ~ e = S e | o | |
(Olive-FRS #3_ |60005. Ftoodplatn 1115.00]  1261.42] 126549  1265.28| 126658 0.011230, 835 13353 50.72| 0.91|




HEC-RAS Plan: Design River: BQW Reach: Olive-FRS #3 (Continued)

Reach River Sta | Profile QTotal | MinChEl | WS.Elev | CritW.S. | EG.Elev | E.G.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl |
Taranl cfs) {ft) (ft) (ft) () (fft) (ts) (sqft) (ft) : :
Olive-FRS #3 {60! 1115.00]  1261.42 126549  1265.29 1266.58|  0.011219 8.35 133.58 50.73 0.91

I = i . ‘
Olive-FR 111500 1257.83]  1263.48 | 126412 0.003544 6.41) 173.95 39.90 0.54
Olive-FRS #; 1115.00,  1257.83)  1263.48 | 1264.12]  0.003551] 6.41) 173.82 39.89) 0.54

. - S S .. B S L £ — ‘ ,

i . L } - | s mu ‘ ,“+_ | | S =
Olive-FRS #3 |Floodplain 1115.00] 1256000  1259.36)  1259.36|  1261.08|  0.022293 1051 106.04] 3128 1.01
Olive-FRS #3 _ Floodway 1115.00]  1255.00  1259.36|  1259.36,  1261.08]  0.022286 10.51, 106.05 31.28 1.01

- > —_— =T = T I
Olive-FRS #3 __ Floodplain 1115.00 1252.33 1255.32 1255.54  0.006590 3.82 291.88 188.71 0.54
Olive-FRS #3 | Floodway 1115.00 1252.33)  1255.34 1255.56,  0.006311) 3.77| 295.82 188.70 0.53
Olive-FRS #3 158400, |Floodplain 1115000  1249.29) 125243 1252.69  0.007771 4.08 273.42 169.44 0.57|
Olive-FRS#3  |58400. Floodway 1115.00 1249.29 1252.43 B 1252.73)  0.007996| 435 25626 130.61 0.55

Ll s Tt N T : - S |

Olive-FRS #3 158000 _|Floodplain 111500, 124587  1251.84) 1251.90  0.000789 1.98 572.14] 186.89 0.18
Olive-FRS#3 15800 | Floodway 1115.00 124587  1251.90] | 125196  0.000743 1.94 581.39| 171.72 0.17

e . : L ! -
Olive-FRS #3 5679.00 1241.86 1251.33) 125150  0.001355 3.32] 172134 320.89 0.24
Olive-FRS #3 5679.00 1241.86 1251.41) | 125158 0.001290 3.27 1748.10 319.58 0.24
56662.91 | Floodplain 5679.00]  1238.04  1248.35  1248.35|  1250.04  0.008254 12.27 621.54 177.09 0.84)
56662.91 | Floodway 5679.00 1238.04| 1248.24 1248.24 1250.12 0.008950 12.75 576.01 140.71 0.87|
56252.91 | Floodplain 5679.00] 123624  1243.32]  124279] 124441  0.013919 8.36 679.33 197.98 0.80
56252.91 Floodway 5679.00] 123624 124326 124279 1244.39)  0.014646 8.50 668.04 197.43 0.81
_ | Floodplain 5679.00] 123416  1240.60|  1239.41]  1241.34]  0.004682 692 82073 219.13 0.63|
| Floodway 5679.00  1234.16] 124072 1239.41) 124142  0.004265 6.70, 847.79 222.04 0.60

e |
Floodplain 5679.00 123080  1238.27] 1239.00 0.007311 6.86 827.92| 313.37 0.61
Floodway 5679.00 1230.80,  1238.73, | 1239.44|  0.005646 6.74 842.96| 177.77 0.55
o i 46  1 7 o | I\
Olive-FRS#3  |56117.91 | Floodplain 5679.00  1227.40 1234.02 1234.02) 123579,  0.012178! 10.67 532.33 152.18 1.01
Olive-FRS #3 _ |55117.91 _  Floodway S679.00|  1227.40| 123448 123449 123670,  0.011164 11.92| 476.29 107.94 1.00
55068.91 _|Floodplain 5679.00 1227.25 1233.67| B 123537, 0.001474 10.49| 541.39 114.46 0.85
5679.00 1227.25 1233.67 B 123537 0.001474 10.49| 541.39 114.46 0.85
|
: a | | |

5679.00 122000  1234.56] 122580  1234.98|  0.000107| 531 1196.31] 121.71 0.25




HEC-RAS Plan: Design River: BCW Reach: Olive-FRS #3 (Continued)
‘ 4 N

Reach River Sta Profle | QTotal | MnChEl | W.S.Elev | CritW.S. | E.G.Elev | E.G.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl |
S (cfs) (ft) _ () (ft) ) (fuft) _(tts) (sq ft) LR
[ Floodway 5679.00, 122000 123456 122580 123498  0.000107 531, 119631 121.71 0.25
2 oy ‘ T
e S - ol ] i | |
! Culvert ‘ ‘ \ } |
i D , | i
: S A S - . S
Fl@odplam 5679.00  1217.75 122270 1222.70{ 122518 0.002213]  12.63] 449,56 90.77 1.00
: Floodway 5679.00,  1217.75 122270 122270, 122518  0.002214 1263 449,52 90.77| 1.00
, Zﬂaodplain 7131.00] 121025  121727) | 121919  0.001136]  11.13 640.55 91.33 0.74
5 |Floodway 7131.00 121025  1217.27 | 121919]  0.001136 1113 640.56 91.33 0.74
e ! \ T |
Olive-FRS#3  54884.08 | Floodplain- 713100, 121025 1217.30] | 121915 0001083  1091] 653.48 92.70 0.72
Olive FRs#a;f 154884.08 | Floodway 7131.00 1210.25| 1217.30 B 121915% 0.001083 10,91/ 653.49| 92.70 0.72
~ e e : I L 4 | |
Ohve-FRS | Floodplain 713100 1209.98|  121744] | 1219.06|  0.000887 10.21 698.60| 93.65 0.66
# | Floodway 7131.00]  1209.98]  1217.44 | 1219.06]  0.000887 10.21 698.61) 93.65 0.66
e , 1 ==y =T ]
pii sl e | _777: o | B
__[Floodplain 7131.00] 120971  1217.58 W‘AL 1218.98]  0.000719 9.50 751.02 95.52 0.60
[Floodway 7131.00 1209.71 1217.58 | 1218.98)  0.000719 9.49 751.03| 95.52| 0.60
s [ S 1 . \
3 | Floodplain 7131.00] 120047 1217. 84| | 121885 0.000503 8.08 882.78 120.43 0.53
3 54828 09. | Floodway 7131.00]  1209.47|  1217.84 | 121885 0.000503 8.08| 882.80 120.43 0.53
- e : - , 7 B 1‘ N I
o L - | - SR : S |
& 54327" | Floodplain 7131.00, 120048  1217.95] | 121880  0.002322|  7.39 96542 130.89 0.48
/3 154827 .‘,Flpodway 7131.00]  1209.48  1217.95 | 121880]  0.002322 7.39 965.44 130.89 0.48
: . : ! I
. | l ‘___ | |
54821, 18-—’4f Floodplaln | 7131.00  1209.48]  1218.01] 1218.76]  0.002116 694 1028.07 144.05 0.46
_ |Floodway | 7131.00]  1209.48| 121801, 1218.76]  0.002116 6.94)  1028.09 144.05 0.46
{Floodplain 7131.00 120947 121845 | 121869,  0.001432 588 1213.31 162.45 0.38|
| Floodway 7131.00] 120047 121815 | 121869  0.001432 588 1213.33 162.45 0.38]
___|Floodplain 7131.00, 120947, 121820 | 121863]  0.001129 527| 135331 178.99 0.34
7131.000 1209, 47T 121820, | 121863]  0.001129)| 527 1353.33| 178.99 0.34
- | ,
, | ,
7131.00 120046  1218.21] 1218.59]  0.001034 496  1437.90 196.45 0.32
7131.00 120046 121821 | 121859  0.001034 496  1437.93 196.45 0.32
RS - | 7131.00]  1200.45|  1218.22 B 1218.56]  0.000660| 468 152348 214.05| 0.31
OliveFRS #3 | Floodway 7131.00] 120045  1218.22 | 121856,  0.000660, 468  1523.51| 214.05| 0.31




HEC-RAS Plan: Design

River: BCW Reach: Olive-FRS #3 (Continued)

Reach River Sta Profile QTotal | MinChEl | W.S.Elev | CritWsS. | E.G.Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude # Chl
(cfs) (ft) i Y] i ) (ft) (fuft) (ft's) (sq ft) (ft) ;

e : e e i e B ] | ;
Olive-FRS#3 154725 |Floodplain 7131.00] 120044,  1218.22 . 121853 0.000632 4.50} 1586.02 229.57 0.30
Olive-FRS#3 (54725 | Floodway 7131.00]  1200.44|  1218.22] | 121853]  0.000632| 450  1586.05| 229.57 0.30|

amae T P [ 1 ‘ ‘
T ———— N N R S
Olive-FRS#3 54700 | Floodplain 7131.00 120043  1218.20 20 | 121852]  0.000648 453,  1574.28] 229.46| 0.30
Olive-FRS #3 54700, | Floodway 7131.00, 120943 1218 20 | 121852]  0.000648| 4.53‘ 1574.31 229.46/ 0.30
Olive-FRS #3 ‘54600, Floodplain 713100 120939 121813 1218.45|  0.000649 453 1574.66| 229.93 0.30
Olive-FRS #3 54600  Floodway 7131.00 1209.39| 121813 1218.45 0.000649 4.53| 1574.69 229.93 0.30
. : £ | L ,__,,J*A | |
Olive-FRS#3 54500  [Floodplain 713100, 120935  1218.08 1218.38)  0.000639 4.45 1602.54 237.74 0.30
Olive-FRS#3 154500  |Floodway 713100, 1209.35 1218.08 - 1218.38] 0000639 445 1602.57 237.74 0.30
Olive-FRS #3  |5¢ _|Floodplain 713100, 1209.31]  1218.01 1218.32]  0.000647 4.47 1596.01 237.44 0.30
Ouve~FRS#3‘; | Floodway 7131.00 1209.31 1218.01 - 1218.32 0.000647 4.47 1596.04 237.44 0.30
' 7131.00] 120929  1217.98 | 121829]  0.001019 4.44 1606.07 219.57 0.29
Ohve-FRS#e,: : 713100,  1209.29|  1217.98 | 121829]  0.001019 4.44 1606.09 219.57 0.29
: o 1 \ [ |
. A B 1 1 e ]
OlveTRS#5  [543467 Floodplain 7131.00  1209.28]  1217.96] | 121827  0.001022] 444 1604.62 219.52 0.29
Olive-FRS #3 543467 _Floodway 7131.00 120928/  1217.96) | 121827 0.001022] 444  1604.64| 219.52| 0.29
—— v — e — ———
Ohve-FRS#a 154331.7 | Floodplain 713100, 1209.27| 121554 121554 1218.02]  0.014129 12.63\ 564.54 115.14 1.01
54331.7  |Floodway 7131.00 120927 121554 121554 1218.02]  0.014134] 12,63 564.47 115.13| 1.01
: T e : s — - - ]
i = o 5 £iat g ) - ) | ; I‘
Olive-FRS #3. 7131.00] 120627  1214.48 121570 0.005176 8.88| 803.31 130.68 0.63
Ohve—FRS#S 713100 120827 121448 121570]  0.005176 8.88| 803.31 130.68 0.63
e maay = | | L ‘ - | |
onve-FRS#isl 154299.7 | Floodplain 7131.00] 120626 121491  121543]  0.001865 5.80 1229.44] 176.71 0.39
Olive-FRS#3 542097  |Floodway 7131.00 120626 121491] | 121543]  0.001865 580  1229.44] 176.71] 0.39
S | | =
Olive-FRS #3 _ |542 7131.00] 120626/ 121504 ___t 121534 0.000983 4.39 1625.74 220.25 0.28
Olive-FRS #3 7131.00] 120626 121504, | 121534 0000983 439 162574 220.25 0.28
oodpl 7131.00]  1206.25 1215.03 | 1215330 0.000985 4.39 1624.33] 220.14 0.28
dw 713100, 1206.25 121503) | 121533  0.000985 4.39 1624.33| 220.14 0.28
420 odp 7131.00]  1206.24 1214.95 121527 0.000658 455  1567.25| 229.61| 0.31
Olive FRS #3 54200 Floodway 7131.00,  1206.24| 121495, | 121527,  0.000658 455  1567.23] 229.61| 0.31




HEC-RAS Plan: Design River: BCW Reach: Olive-FRS #3 (Continued)

Reach River Sta | Profile QTotal | MinChEl | WS.Elev | CritW.s. | EG.Elev | E.G.Slope | VelChnl | FlowArea | TopWidth | Froude#Chi
(cfs) @ om® jL . W (f/ft) (fs) (sa ft) j{ (ft)

e L ) 1 I D S I SR S ]
Olive-FRS #3 54150 [Floodplain | 7131.00,  120624| 121493 | 121524 0000651 4. 4% - 1592.7 77L - oar. ﬂ . 0.30]
Olive-FRS#3 154150 Floodway |  7131.00 120624 1214.93] 121524 0.000651, 4.48 1592.74| 237.28] 0.30

~ i 1 7181.00) 24| I— 24| _ ; —

~ | | S . J, | , | ‘ j
Olive-FRS #3 54100 Floodplain | 7131.00]  1206.20 1214 §9 | 121520 0.000648 447 159456 237.37 0.30|
Olive-FRS#3 54100 Floodway 7131.00] 120620  1214.89 121520 0.000648 4.47 1594.53 237.37 0.30

£ ST | 1 . | \ | |
Olive-FRS#3 54000  |Floodplain 7131.00]  1206.16]  1214.82] | 121514]  0.000656| 449] 158790 237.06 0.31
Olive-FRS#3 54000  Floodway |  7131.00 1206.16 1214.82 1215.14 0.000656 4.49 1587.87| 237.06 0.31
I R R D | | | w
- -—1 . ey & — e | |
Olive-FRS #3 53900 Floodplain 7131, 00\ , 129@]2\ , 712711774 | 121507, 0.000684 461, 154610, 228.69 0.31|
Olive-FRS #3 53900 Floodway 7131.00] 120612 121474 ) 121507, 0000685 461 1546.07| 228.68| 0.31]
ek : | N D B \ ] - 1 ‘
Olive-FRS #3  [53861.7 |Floodplain 7131.00, 12055.107, 1214.71 | 121504] 0001084 4. 60\ 1550.72 210.30 0.30
Olive-FRS #3  |53861.7 "~Floedway 7131.00]  1206.10| 121471, | 121504/ 0001084 460 1550.69 210.30 0.30
Olive-FRS #3  |53846.7 | Floodplain 7131.00,  1206.08 121470 T 1215.01‘[ 0.001048 4.48 1591.18 219.03 0.29
OlveFRS#3 [538467  [Floodway | 713100 120608 121470 | 121501, 0.001048 448 159115 219.03 0.29

' - = 9 e - i [ | [
Olive-FRS#3  53831.7 | Floodplain 7131.00] 120608 121231  121476]  0.014181 1256  567.75  117.20 1,01
Olive-FRS #3  153831.7 = |Floodway = 7131.00  1206.08| os_ 121231 1 121476 0.014179| 1256 567.78 | 117.20| 1.01]
Olive-FRS#3 538197  |Floodplain | 7131.00 Jufzqg.ggs__ 1211, Lﬂ 7: 121245 0.005568 914, 78037 128.35 0.65
Olive-FRS #3  53819.7 Floodway | 713100 120308 1211 ,13& 1212 f’tl* 0005494 9.09 78406 128.57 0.65|

: N N S D o o o
Olve-FRS #3 1537997 |Floodplain | 7131.00  1203.07| j&T l _1212.16§  0.001946) 589 1211.53 175.90 0.40,
Olive-FRS#3  |53799.7  |Floodway _ 718100 120307, 121164 1212.18)  0.001927| 587 121565 176.08 0.39
o ‘

i : S U N e ey al | S (. -
Olive-FRS #3  |53779.7  |Floodplain _7131.00 1203, o7 121178 121206 0001022]  4.44]  1604.32]  219.47 0.29|
Olive-FRS #3 537797 Floodway 7131.00,  1203.07|  1211.78] | 121208 0.001013] 443 1609.25| 219.65 0.29|
OiverRS #3 |5a768. 7?1« _|Floodplain 7131.00 120307 121174 | 121205  0.001029| 445 1600.70 219.34 0.29
Olive-FRS #3 53764‘1.2 | Floodway 713100 120307 121176 | 121207 0.001020 4.44| 1605.66 | 219.52 0.29

G ool ? ] - . - ‘ |
Olive-FRS#3  [53700 |Floodplain 7131.00] 1203, ofy . 1211.68) | 1211.99|  0.000664 4.51 1581.45 123676 0.31
Olive-FRS #3 153700 Floodway 7131.00] 1203, 04‘ 121170 121201]  0.000657 449 1587.01 237.02 0.31

ho . ‘- ; | . | | i
Olive-FRS #3 153600 | Floodplain “73100] 120300 121162, _Jf 121192]  0.000655 4.43 1607.94 244.42] 0.30
Olive-FRS #3 53600 Floodway 7131.00]  1203.00]  121164] | 121195 0000648 442 161385  244.71| 0.30|




HEC-RAS Plan: Design River: BCW Reach: Olive-FRS #3 (Continued)

Reach River Sta Profle | QTotal | MinChEl | W.S.Elev | CrtWsS. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl |
5 (cfs) (#) (ft) ) e () (ft/ft) odfs) sl | )

i 3 _ N R AN R I DR D
Olive-FRS #3 153500 Floodplain | 7567. oo| 120206, 121150 | 121185 0000765 477, 158772  24343] 0.33|
Olive-FRS #3 153500 Floodway |  7567.00,  1202.96  1211. 52| . 1211.87]  0.000757| 4.75| 1593.93 243.73 0.33]

< % BRI T N — | - — ] - T -
ks g v J.- 3 . i BRLRL - \\v:& ‘] . ‘7 » - ;__gii e ‘ = —\‘ .
Olive-FRS #3 53400 Floodplain 7567.00 120292 1211.40] | 121177 0000803 490  1543.16 234.97| 0.34
Olive-FRS#s |53 | Floodway 7567.00 1202.92 | 1211.42| . 1211.79 0.000794 | 4.88 1549.45/ 235.27| 0.34|
% 3 % I T B = . -
: , ; | | A |
: ; s SRS ——— .
OlveFRS#5 53300 |Fioodplain 7567.00  1202.88] 121131 | 1211.69]  0.000820] 494  1532.22 23446  0.34
Olive-FRS #3 53300 Floodway 7567.00  1202.88]  1211.34 | 121171 0000810 492| 153877 234.77| 0.34
% L | | T —° L L 1
¥ B > l | - - o - - ] I
Olive-FRS#3 53200 |Floodplain 7567.00  1202.84|  121122] _L 121160 0.000839 498 152011 233.84 0.34
Olive-FRS #3 153200 Floodway 7567.00 1202.84 1211.25 1211.63| 0.000828 4.96| 1526.94 234.16 0.34
5 e e 6 I B R w : |
| Floodplain 7567. 00 120280 121114 | 1211.52]  0.000835 4.91 1540.90|  241.11 0.34
Floodway 7567.00] 120280, 121147| | 121154 0.000823 489 154824 241.47 0.34
: e | | |
Olive-FRS #3 53000 Floodplain 7567.00, 120276 1211.03) | _121143[ 0.000880, 506 149575 232.74 0.35
Olive-FRS #3 53000 |Flgodway 7567.00 120276 121106 Bl 121146 0.000867 503 1503.19 233.09 0.35
S — I — T | .
Olive-FRS #3 52900 Floodplain 7567.00 120272 121094 . 1211.34)  0.000903 510, 148265 232.12 0.36
OliveFRS #3 152000 |Floodway 7567.00 gogﬂh 1210.971» , | 121137)  0.000890 508 149045 232.49 0.35
¥ % iy - - - - . B ‘
Olive-FRS #3 52800 Floodplain 7567.00  1202.68 1210, 84, | 121125  0.000928 515  1468.94, 231.47 0.36
Olive-FRS#3 52600 |Floodway. 756700 120268 1210 87, | 121128 0.000913 512 147712 231.86 0.36

S e . - | |
Olive-FRS#3 _ |52700 |Floodplain 7567.00  120264) 121075 | 121145 0000929 510 148504 238.30 0.36
OliveFRS #3 52700 F’foqdway 7567.00] 120264  1210.79]  1211.19]  0.000913 507 1493.86 238.75 0.36
Olive-FRS #3 52600 Floodplam 7567.00]  1202.60 121085 | 1211.06]  0.000957| 515 1470.26| 23757 0.36
Olive-FRS #3 _|52600 Fioodway 7567.00, 120260 121069 | 121109 0000939, 511 1479.52 238.03 0.36
Olive-FRS#3 152500 F!oodplam 7567.00]  1202.56]  1210.54] | 1210.96]  0.000987 520 145452 236.77 0.37
Olve-FRS#3 52500 |Fioodway 7567.00 120256 121058 1211.00]  0.000968 517)  1464.30 237.27 0.37
Oive-FRS #3 152400 [Floodplain 7567.00]  120252)  121043) | 121086 0001021 526  1437.94 235.92 0.38
Olive-FRS #3 152400 Floodway |  7567.00 120252 121047, f _121090]  0.001000]  522]  1448.26, 236.45 0.37
Olive-FRS #3 52300 Floodplain |  7567.00] 120248 121033 | 121076 0001029 522 1449.41) 24233 038
Olive-FRS #3 152300 _ |Floodway 7567.00,  1202.48]  1210.38] 1210 ' T 518 1 -

1 1210.80 0.001007| 5.8 1460.61 242.93| 0.37/




HEC-RAS Plan: Design River: BOW Reach: Olive-FRS #3 (Continued)

Reach River Sta |  Profile QTotal | MinChEl | W.S. Elev I CritW.S. | E.G.Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude #Chl |
(cfs) () (ft) M . ) (fuft) (ttis) (sq ft) (ft)
‘ [
¢ % o S | /7“>& - | N ; o

Olive-FRS #3 152200 Floodplain 7567.00, 120244 121019 121065|  0.001101, 540, 140125 234.05] 0.39
Olive-FRS #3 52200 Floodway | 7567.00] 120244,  1210.24 | 121069 0.001075| 536 1412.86| 234,64 0.38

B ',.j Bl i : _‘f‘, . . I R o ——— [
Olive-FRS #3 152100 Floodplain  7567.00,  1202.40 1210.07 | 1210.53]  0.001148 5.48 1381.18] 233.02 0.40
Olive-FRS #3 52100 Floodway  7567.00] 120240  121012] | 1210.58]  0.001119 543]  1393.60 233.66 0.39

L b | | . | - B
Olive-FRS #3 52000 Floodplain _ 7567.00  1202.36) 120994 121042 0.001202 557 1350.63 231.91] 0.41
Olive-FRS #3 152000 Floodway 7567.00  1202.36,  1209.99 121047, 0.001168 551 137295 232.60| 0.40
: = = = = B e T : B e
o : : | B PP ee—" e R . N .
Olive-FRS #3 51900 Floodplain 7567.00%»1 120232) 120978 | 121029 0001312  573] 132049 23028 0.42
Olive-FRS #3  |51900 Floodway 7567.00 120232 1200.84 | 1210.34]  0.001271] 567 1335.02 231,05 0.42
2 : o I \ ] \ | ‘ ‘
2 - : 2 g ]‘ Bl B | _ - s
Olive-FRS #3  |51800  |Floodplain 7567.00 120228 120966 121015 0.001307 567 133546 236.13 0.42
Olive-FRS #3 151800 Floodway 7567.00, 120228 120972 | 121021 0001262 560  1351.49 237.02 0.41
> | ! ‘ | | |

T P T T ey - ‘. ——— 1
Olive-FRS #3 151700 Floodplain 7567.00 120224 120952] | 1210.02|  0.001348] 567  1334.63 241.44 0.42
Olive-FRS #3 51700 Floodway 7567.00, 120224 120960 | 1210.08]  0.001297 559 135253 242.48| 0.42
Olive-FRS #3 151600 Floodplain 7567.00 120220 1209.36| | 1200.88 0001439 580  1304.88] 23971 0.44]
Olive-FRS#3 51600 Floodway 7567.00 120220 120944 | 120995  0.001378] 571 132459 240.86 0.43
&) ,‘ ‘ e o = | R \ - o
Olive-FRS #3 151500 Floodplain 7567.00 120216  1209.18] | 120973  0.001551] 595  1271.81 237.77 0.45
Olive-FRS #3 51500 Floodway 7567.00) 120216 120927 |  1200.80|  0.001475 585  1293.75 239.06 0.44
OliveFRS #3 51400 Floodplain 7567.00,  1202.12]  1208.98 | 120957 0.001691 6.13 1234.39| 235.56 0.47
Olive-FRS #3 /51400 Floodway 7567.00 120212 1209.08) 1209.65/  0.001596 6.01 1259.23 237.03 0.46
Olive-FRS #3 Floodplain 7567.00] 120208 120869 | 120037 0002014 663 1140.70] 220.29 0.51
Olive-FRS #3 ‘ Floodway 7567.00  1202.08]  1208.82 | 120947  0.001874] 647, 116887  221.82 0.50

; ol e Lo - o I ‘l

— : e s = S| | 1
Olive-FRS#3 51200 |Floodplain 7567.00 120204  120839] | 120915 0.002338] 6.98) 108454 217.21 0.55
Olive-FRS#3 51200 |Floodway 7567.00, 120204 120855 | 1209.26]  0.002129 676 111943 219.13 0.53
Olive-FRS #3 51100 Floodplain 7567.00]  1202.00] 120800 | 1208.88|  0.002889 7.49 1010.02 213.05 0.61
Olive-FRS #3 151100 Floodway |  7567.00 120200,  1208.23 1209.02]  0.002521] 7.16]  1057.33 215.70 0.57
: ) ! L \ | T [ ‘

Olive-FRS #3 151000 Floodplain 7567.00  1201.00|  1207.85| 120854/  0.003750 796 950.82 222.94 0.68
Olive-FRS #3 51000 Floodway 7567.00  1201.00|  1207.91] | 120874  0.002966| 7.34] 103023 228.50| 0.61




HEC-RAS Plan: Design River: BCW Reach: Olive-FRS #3 (Continued)

Reach

River Sta

Profile QTotal | MinChEl | W.S.Elev | CrtW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chi |
(cfs) (ft) () L, ) (fft) (ft's) (sq ft) (f)
_IFloodplain | 7567.00 120050,  1207.03] | 120815  0.003790| 8.53 919.50| 267.89 0.69
50900 loodway 7567.00 1200.50,  1207.65 | 120847 0.002467| 739 1101.62 326.25 0.57
Olve-FRS#3 |50560 |Floodplain 7567.00  1199.48| 120519  120519]  1206.60  0.005332 10.04| 826.94 291.26 1.01
Olive-FRS #3 {50560 Floodway 7567.00| 1199.48 1gogggt 120566 m_qg%qﬁ_ 0.004157 | 9.58|  790.16| 225.00 0.90
S f:,v T Y‘ , ; | . 7¢ S| - *"¥{‘”7 R o
Olive-FRS #3 150160 Floodplain |  7567.00)  1197.78]  1202.78]  1202.53 12‘03_.782% 0006003 872  944.12 34058 0.85
Olive-FRS #3 50160 Floodway 7567.00  1197.78)  1203.78|  1203.47 120534  0.006006/ 10.06| 756.77 | 190.00| 0.88|




HEC-RAS Pian: Design River: North Inlet Chan Reach: Olive-Northern

nChEl

Reach River Sta Profile Q Total Mi WS Elev | Critws. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chi | StaWs Lt | staws Rgt |
= s (efs) @) ® (®) @) ) (W) (saf) @ MET T
1600.00] 125850 1270.28 1270.30]  0.000026] 1.12 1498.58 175.00 0.06 991250 10087.50
1600.00] 125850 1270.28| 1270.30| 0000026 112 149858 175.00 0.06 991250 10087.50
‘ i [ ‘ | ! |
1600.00 1258.50 127028]  126117)  1270.30|  0.000026| 1.12 1498.58| 175.00] 0.06| 9912.50 10087.50
1600.00 1258.50 127028]  1261.17 1270.30]  0.000026 1.12 149858 175.00 0.06 9912.50 10087.50
Q Ne Culven‘ | '*‘T S | - ( L i (. ,._._*l!
AT ; | o | s L | A ! |
[Olive-Northern _ 1600.00|  1256.43]  1262.25 | 126243] 0000728 336 476.62 118.89 0.30] 9940.56 10059.44
Tt A ISR LS T - 1l —— 1 e T T = T
Olive-Northern 1600.00]  1256.43] 126225 | 126243 oooo728] 3.3 47662 118.89, 0.30 9940.56 10059.44
i | SRS S B | | o
1600.00 1256.39 1262.22 126230  0000726] 3.3 477.28 118.95 0.29 9940.52 10059.48
1600.00 1256.39 1262.22 126239 0.000726, 3.35) 477.28| 118.95 0.29 9940.52 10059.48
B == - T . I
=l T e [ . !
1600.00 1256.36 1262.18] 1262.36| 0000728 336 47668, 118.89 0.30 9940 55 10059.45
160 ! &0
1600.00 1256.36 1262.18| | 126236  0.000728 3.36 476.68| 118.89 0.30 9940.55 10059.45
‘ |
1600.00 1256.32 126215 | 126232] 0000725  3.35 47734 118.96 0.29 9940.52 10059.48
1600.00 126632]  1262.15 126232]  0.000725) 335|  477.34 118.96 0.29 9940 52 10059.48
1l _— | ! | _{ .
1600.00 1256.29 1262.12| - 1262.29| 0000728 336 476.72| 118.90 0.30] 9940.55 10059.45
1600.00 1256.29 126212 126229  0.000728 3.36| 476.72| 118.90 0.30] 9940.55 10059.45
| [
1600.00 1256.25 126208 1262.26| 0000725 3.35 477.39 118.96 0.29 994052 10059.48
1600.00 1256.25 1262.08 1262.26] 0000725 3.35 477.39 118.96 0.29 994052 10059.48
|
1600.00 125622] 126205 126222]  0.000728] 3.36 476.80 118.90| 0.30] 9940.55 10059.45
1600.00 126622 126205 1262.22]  0.000728| 336 476.80 118.90 0.30] 9940.55 10059.45
160000] 125618 126201 126219 0.000725 335 47745 118.97 0.29 19940.52] 1005948
1600.00 1256.18 126201 126219 0000725 335 477.45 118.97 0.29 994052 10059.48
| |
160000  1256.14]  1261.98] oM 1262.15] 0000722 3.35) 478.13] 119.04] 0.29| 9940.48 10059.52
1600.00] 125614 1261.98 | 126215 0000722 3.35 478.13| 119.04] 0.29] 9940.48 10059 52
1 ‘ | i | T T T 1
1600.00 1256.11 1261.94 126212 0000724 335 47757 118.98 0.29 9940.51 10059.49
1600.00 1266.11 1261.94 126212]  0.000724 3.35 477.57 118.98 0.29 9940.51 10059.49
1600.00 1256.07] 126191 1262.08]  0.000722| 335 47825 119.05 0.29) 9940.48 10059.53
160000 125607 126191 1262.08] 0000722 3.35 478.25 119.05 0.29 9940.48 10059.53
‘ ' \
160000 125604 126187 B 1262.05|  0.000724] 335 47767 118.99 029 9940.50 10059.50
 1600.00]  1256.04  1261.87 126205)  0000724|  335]  a7767 118.99 0.29 9940.50 10059.50
— - —_— e — — - | — —
160000] 125600,  1261.84 | 126201] 0000721, 334 478.35 119.06] 0.29 994047 10059.53
1600.00] 125600 126184, 126201 0. I ) ‘ e T
00 E L } 126201 0.000721 334 47835 11006 0.29] 994047/ 10059.53
: 1600.00 1255.97|  1261.80] 1261.98|  0000724) 335 477.79| 119.00 0.29 9940.50 10059.50
1600.00 125597  1261.80 1261.98]  0.000724 3.35, 477.79| 119.00 0.29 994050 10059.50




HEC-RAS Plan; Design River: North Inlet Chan Reach: Olive-Northern (Continued)

[ Reach River Sta Profile Q Total MinChEl | WS.Elev | CritW.sS | EG Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude#Chl | Staw.S.Lit | Staw.sS Rgt
| (o) ® ® ® ® ) (ws) Gh | @ ® @
: .
S (e EES S S— |
1600.00| 125593 126177 | 126194  0.000721 3.34 478.45| 119.07 0.29 9940.47 10059.54
1600.00 126593] 126177 1261.94| 0000721 3.34 47845/ 11907 029 9940.47 10059.54
e e e e 1 = 2= Jl SRSSESTIIIRRIEe e _vl
197431 |Floodplain 160000 125590 126174 | 126191  0000723| 335 47790 11902 0.29] 9940.49) 10059.51
|1o7434° | ‘ 1600.00 125590 126174 | 126191  0000723| 335  477.90, 119.02| 0.29 9940.49 10059.51
_ l ‘ [ ‘ 1 | | |
- i J‘ —— — -t — ——— SRS ———t——— — — —‘Jl;A — T
1600.00 125586 126170 1261.87|  0.000720 334 47860 119.09* ) 0.29| 9940.46 1005954
1600.00] 125586 1261.70 1261.87|  0.000720| 3.34 478,60 119.09 0.29] 9940.46 10059.54
=== - I SR o 1 T ‘
| | | { | . I
160000 125582 126167, | 126184 0000717 334 479.31 119.16 029  9940.42 10059 58
160000 125582 126167, ‘ 1261.8;‘ 0000717  334] 47931, 119.16] 029 9940.42 10059.58
|
1600.00| 125579 126163 1261.81 0.000719 3.34| 478.76 119.10 0.29 9940.45 10059.55
1600.00 125579  1261.63) | 126181 0000719 3.34] 478.76| 119.10 0.29| 9940.45 10059.55
(. | o 1 | - | |
| | je —_ 1 . 4 I
1600.00| 125575  126160] | 126177] 0000716 3.34 479.47| 11917 0.29 9940.41 10059.59
1600.00 1255.75 1261.60 | 126177] 0000716 3.34 479.47 119.17 0.29 9940.41 10059.59
B i | ‘ .
1600.00 1255.72 1261.56 | 126174  oooco719] 334 47893 119.12 029 9940.44]  10059.56
1600.00 125572 126156 | 126174]  o0000718| 334 47893 119.12] 0.29 9940.44 10059.56
1600.00 125568 126183 1261.70| 0000716 334 47963 11919 020| 994041 10059.59
1600.00 126568] 126153 1261.70] 0000716 3.34 47963 11919 0.29 9940.41 10059.59
! ‘ { |
1600.00 125565 1261.50| | 126167 0000718 3.34 479.11] 119.14] 0.29 9940.43 10059.57
1600.00 125565 126150, | 126167, 0000718 3.34 479.11] 119.14] 0.29 9940.43 10059.57
B
1600.00 125561 126146 | 126163] 0000715 3.33] 47983 119.21 029  9940.40 10059.61
1600.00] 125561  126146] | 126163 0000715 333 479.83| 119.21] 0.29 9940.40 10059 61
‘ -‘ ) 1 I . B i ]
e T ol (Soe L i NESET —_ e B e =
160000 126557 126143 | 126160 0000712, 333 48058 11929 029 9940.36 10059.64
1600.00 1255.57 126143 126160 0000712  3.33 480.58] 11929 0.29 9940.36 10059.64
160000  125554)  1261.39] | 126157, 0000714, 333 48005 1923, 029 9940.38 10059.62
1600.00 126554|  126139] | 126157 0000714 333 480.05 119.23] 0.29 9940.38 10059.62
1600.00 1255.50 1261.36 1261.53| 0000711 333 480.79 119.31 0.29 9940.35 10059.65
1600.00 125550 1261.36 1261.53]  0.000711 333 480.79 119.31 0.29 9940.35 10059.65
| I. B R | | )
1600.00] 125547 126133 | 126150] 0000713 333 480.30, 119.26] 029 9940.37 10059.63
1600.00 125547)  1261.33] 126150 0.000713] 333 480.30 119.26 029 994037 10059.63
‘ . 333 48030 11926 .
1 | - P R B || S |
1600.00| 125543 126120] |  126146]  0000710]  333] 48103 11933 o029] 9940.34 10059.67
1600.00 125543 126129 | 126146 0000710 333 481.03] 119.33 0.20 9940.34 10059.67
\ | A | . | | |
1600.00] 125540 1261.26 | 126143 0000712] 333 480.53 119.28] 0.29 9940.36 10059.64
160000 125540 1261.26 126143]  0000712] 333 480.53 119.28] 0.29 9940.36 10059.64
L |




ljg@-aAS Plan: Design River: North Inlet Chan Reach: OIive-Nonhgrn (Continued)

Reach River Sta Profile Q Total MinChEl | WS.Elev | CritWsS. | EG. Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl | StaW.s.Lft | StaW.S Rgt
: o i (@) ®) @ ®) ®) () ws) (saf) () : W
1600.00 1255.36 1261.22] | 126140  0000708] 332 48130 119.36| 0.29 9940.32 10059.68
1600.00| 1255.36 1261.22| | 1261.40 0.000709 332 481.30, 119.36 0.29 9940.32 10059.68
] T ! o T - —
..... | S NP | A FE S | ERST RSN (B S
1600.00| 1255.35 126115 | 1261.38 g:ggpﬁ 3.83 41732)  97.38 033 9951.31 10048.69
1600.00| 1255.35 1261.15 1261.38 0.001262 3.83| 417.32] 97.38 0.33] 9951.31 10048.69
A 635 126115 | 126138 0001262 383 417 __97.38]
[ I R S R B N | | | |
1600.00 125634 125974 125074 126121 0013501, 971] 16479 56.23 100 9971.89 10028.11|
1600.00 1255.34] 1259.74] 1259.74 126121 0013501 9.71 164.79 56.23 1.00 9971.89 10028.11
| ~ o feet21) 7+ I
160000 125184 125734 125808 0005318] 692, 23107, 6498 0.65, 9967.51] 10032.49
1600.00| 1251.84| 1257.34 125608 0005318 6.92| 231.07| 64.98| 0.65 9967.51 10032.49
| o W B e o
i (S | | o
1600.00 1251.82 1257.64 125786 0001246 382 41911 9752 0.32 9951.24 10048.76
1600.00 1251.82 1257.64 125786  0.001246 382 419.11 97.52 0.32 9951.24 10048.76
li
| | | A |
1600.00 125181 125766 ] 1257.83 0.000716| 334 479.60 119.19] 0.29 9940.41 10059.59
1600.00 125181 125766 1257.83 0.000716 3.34 479.60 119.19] 0.29 9940.41 10059.59
1600.00 1251.78 125763 125780 0.000716 3.34 47951 11918 029 994041 10059.59
1600.00 125178 1257.63| 1257.80,  0.000716] 3.34 47951 119.18] 0.29 9940.41 10059.59
1600.00 1251.75 1257.60 1257.77)  0.000717 334 479.43| 119.17| 0.29 9940.42 10059.58
1600.00 125175 1257.60 1257.77 0.000717 3.34 479.43 119.17 0.29 9940.42 10059.58
1600.00 1251.71 1257.57| ] 1257.74)  0.000712] 333 480.56) 119.28| 0.29 9940.36 10059.64
1600.00 125171] 125757 1257.74 0.000712 333 480.56| 119.28| 0.29 9940.36 10059.64
1600.00 125168 125754 ) 125771 0000712 3.33 480.48 119.27) 029 9940.36 10059.64
1600.00 1251.68 1257.54| 1257.71 0.000712 3.33 480.48 119.27) 0.29 9940.36 10059.64
| - TR .. . | WRil  RedmR 927,
! A‘L - | J‘ | S o = — e
1600.00 1251.65 1257.51] - 1257.68 0.000713] 333 48040 11927, 028 9940.37 10059.63
1600.00 125165 125751 125768  0000713] 333 480.40 119.27 0.29 9940.37 10059.63
1600.00 125162]  1257.48 - 125765  0.000713] 333 480.33 119.26] 0.29 9940.37 10059.63
1600.00  125162] 125748 1 1257.65| 0000713 3.33| 480.33 119.26| 0.29 9940.37| 10059.63
1 * ' [ 1 1
1600.00 125158 1257 .45 1257.62 0.000708 3.32 48148 119.38| 0.29 9940.31 10059.69
1600.00 1251.58 1257.45 | 1257.62 0.000708 832 48148 119.38 0.29 9940.31 10059.69
|
160000 1251.55 1257.41 | 125758 ooo00708] 332 48132 119.36| 0.29] 9940.32 10059.68
1600.00 1251.55 125741, | 1257.59 0.000709 3.32 481.32, 119.36 ~029] 994032 10059.68
o | S L | | -
1600.00 1251.54 1257.34 125757 0.001262 383  417.33 97.38] 0.33 9951.31 10048.69
1600.00 1251 54 1257.34 125757|  0.001262 383 417.33] 97.38 0.33 9951.31 10048.69
& | ] | | -
1600.00 125153 1255903 125503 125740,  0.013514] 971 164.74| 56.22 1.00 9971.89 10028.11
1600.00 125153 126593 1255.93 1257.40 0013514 9.71 164.74| 56.22 1.00 9971.89 10028.11
1600.00 1248.03] 125353 125427) 0005327 693 23093 64.96 0.65 9967.52 10032.48




Q Total MinChEl | WS. Elev | CrtWS | EGElev | EG Slope | VelChnl | FlowArea | TopWidth | Froude#Chi | Staw.S.Lft | StaW.S.Rgt
(cfs) U () ) (ft) (fUft) (fUs) | am (ft) ) i)
1600.00/ 1248.03| 125353 1254.27 0.005327 6.93 23093 64.96 0.65 9967.52 10032.48
\ - | ‘ | |
160000 124801 125382 1254.05] 0001248 382 418.95 97.51 0.32 9951.25 10048.75
1600.00 1248.01 1253.82% 1254.05 0.001248 3.82] 41895 9751 0.32 9951.25 10048.75
i . . = ok 1 S (R \ T ‘
43 z | { ,L,i,, ol R o S ST S . |
. o T e | " e { — L. ,
Floodplain. 1600.00 124800 125385 | 125402 0000717 3_344»# 41941 119.17 0.29] 9940.42 10059.58
| Floodway ~1600.00| 1248.00] 125385 1 _Lz;sﬁ@;*vqogngi 334 47941 11947 0.29 9940.42 10059.58
4 | 1 B ‘ - I - - )
1600.00 1247.97 1253.82 | 125390  0.000715) 3.33 47988 119.21) 0.29 9940.39 10059.61
1600.00 | 1247.97 1253.82] 1253.99|  0.000715| 3.33! 479.89 119.21] 0.29] 9940.39 10059.61|
e e y = i \
[ | I | | |
1600.00 1247.94 1253.80| 125397| 0000713 3.33 480.39] 119.27 0.29 9940.37 10059.63
1600.00 1247.94 1253.80 125397 0000713] 333 480.39 119.27 0.29 9940.37 10059.63
1600.00 | 1247.91| 125377/ 1253.94|  0.000711 3.33] 480.87/ 119.31 0.29 9940.34 10059.66
- = — 1
1600.00 1247.91] 1253.77 | 125394]  0.000711 333 48087/ 119.31] 0.29 9940.34] 10059.66
! i . ! — — !
| 1
1600.00 1247.88 1253.74 - 125392 0.000709 332 481.34) 119.36] 0.29 9940.32 10059.68
1600.00 1247.88 1253.74 1253.92 0.000709 3.32] 48134  119.36 0.29 9940.32 10059.68
| . i R : ‘ .
160000  1247.87 1253.67 1253.90]  0.001262 3.83| 41734 97.38] 0.33 9951.31 10048.69
160000 124787 1253.67 125390, 0.001262 3.83 417.34] 97.38 0.33 9951.31 10048.69
{
I I o o ) ]
1600.00]  1247.86/ 1252.26 1252.26 125373) 0013531 972 164.66 56.21 1.00 9971.90 10028.11
1600.00 1247.86| 1252.26 125226] 125373 0013531 972 164.66| 56.21 1.00 9971.90 10028.11
| i i | ‘ [ 4
P —— —_—— e e ] 4 S 1S
1600.00 124436] 124966 125050] 0006193 7.32 218,61 63.43| 0.69 9968.29 10031.71
1600.00 1244.36] 124966 125050 0:006193 7.32 21861 63.43 0.69 9968.29 10031.71
160000, 124434 125000 1250.25] 0001382 396 40421 96.29 034 9951.85] 10048.15
I | | I | -
" 34 i 1 251 ) . % 8
1600 oo§ 124434 1250.00] 125025 0001382 396 404.21  96.29 0.34 9951.85 10048.15
|
1600.00 1244.33 1250.03] 1250.21 0.000797 347 461.50 117.35 0.31 9941.33 10058.67
1600.00 1244.33 1250.03] | 1250.21 oo0077, 347 461.50 117.35 0.31 9941.33 10058.67
| [ o - | || |
160000, 124430 125000 125018]  0.000780 3.44 465.28 117.85| 0.30] 9941.08 10058.92
1600.00 1244.30 1250.00 1250.18]  0.000780| 3.44 465.28 117.85| 0.30] 9941.08 10058.92
1 ! i
| S — ES— o= R T = L N SN L I8 S ) N S T ). SR
1600.00| 1244.27] 124997 | 125015]  0.000763 3.41 460.16] 11836, 0.30] 9940.82 10059.18
1600.00 1244.27) 1249.97 | | 125015 0.000763] 3.41] 469.16)  118.36] 030 9940.82)  10059.18
} | ‘
SR SSS SES - N R | »
1600.00 1244.24 1249.94| | 125012 0.000746| 3.38 47313 118.87 030 994057 10059.43
1600.00  1244.24 1249.94 B 1250.12 0.000746 3.38 47313 118.87 0.30 9940.57 10059.43
o |
1600.00 1244.21] 1249.92 | 1250.09 0.000730 335 477.20 119.39 0.30] 9940.31 10059.69
1600.00 1244.21| 1249.92 i 1250.09 0.000730 335 477.20 119.39| 0.30 9940.31 10059.69
T
S _ - . |
1600.00 1244.18 1249.89 B 1250,06 0.000713 332 481.34 119.91] 0.29 9940.04 10059.96
1600.00] 124418 1249.89 1250.06] 0000713 332 481.34 119.91] 0.29] 9940.04 10059.96




HEC-RAS Plan: Design River: North Inlet Chan Reach: Olive-Northern (Continued)

Reach

River Sta |

Profile Q Total MinChEl | W.S.Elev | CritW.S. | EGElev | EG. Slope | VelChnl | FlowArea | TopWidth | Froude#Chi | StaW.S.Lft |
- . (efs) e () (R ) (fuit) (fs) (sqfty () g e
| |
. —_— pER—— =t = MSSSEE (S
1600.00] 124417, 1249.81 1250.04|  0001280] 384 41618 97.73| 033 9951.13 10048.87
1600.00 1244.17 124981 125004 0.001280! 384 416.18] 97.73| 0.33| 9951.13 10048.87|
9.81 o SR POIH0. . BSY L 87.73 ‘
| | SN E— 1 B U RN PPN SN, |
1600.00] 124416 124840 124840 124987 0013740, 974 16424 5650, 101 9971.75| 10028.25)
1600.00 124416 124840 124840 1249.87| 0013740 9.74 164,24 56.50| 1.01 997175 10028.25
2401 4 J . |
1600.00 124066 124617 1246.91] 0005268 6.90] 23188 65.08] 064  9967.46 10032.54
1600.00 1240.66| 1246.17 124691 0005268 6.90 231.88] 65.08| 0.64 9967.46 10032.54
= = ~—1 i T
1600.00 124064 124647 124660  0001238] 381 420,09 97.60 032 9951.20 10048.80
1600.00 124064 1246.47 124669 0001238 3.81 42008 97.60 0.32 9951.20 10048.80
11600.00]  1240.63 124649) | 124686 0000711 3.33] 480.81, 11931 028]  9940.35 10059.65
1600.00 124063]  1246.49] | 124666 0000711 3.33] 48081 119.31] 0.29 9940.35 10059.65
; ) i T g ) - &
1600.00 1240.61 1246.47 124664 0000710, 333 48107|  119.33 0.29 9940.33 10059.67
1600.00 124061 1246.47  124664]  0,000710 3.33 481.07 119,33 0.29 9940.33 1005967
| B , 1
1600.00 1240.59 124645 | 124663] 0000708 3.32 481.30/ 119.36| 0.29] 9940.32 10059.68
1600.00| 124050 124645 124663 0000709 3.32| 481.30| 119.36| 0.29 9940.32 10059.68|
- - - it S O
| - SO | —— S \
1600.00 1240.58 1246.38 124661 0.001262 3.83 417.32 97.38| 0.33 9951.31 10048.69
1600.00 1240.58 1246.38| 124661 0.001262 383 41732 97.38 0.33 9951.31 10048.69
I = 8 .
1600.00 124057 1244.97 1244.97 1246.44] 0013496 9.71 164.81/ 56.23 ~1.00] 9971.89 10028.12
1600.00 124057) 124497 1244.97 124644 0013496 971 164.81) 56.23 1.00| 9971.89 10028.12
‘ “ = = T T
T . | el | i ‘ |
1600.00 1237.07| 124258 124332] 0005267 6.90/ 231.89 6508 064 9967.46 10032.54
1600.00 1237.07 1242.58 124332)  0.005267| 690 231.89] 65.08 0.64 9967.46 10032.54
1600.00 1237.05 124288 ~ | 124310]  o0.001238 381 420.09 97.60 0.32 9951.20 10048.80
1600.00 1237.06 1242.88 124310|  0.001238) 3.81 42009 97.60 032 9951.20 10048.80
1
|
160000 1237.04]  1242.90 124307|  0.000711 3.33 480,81 119.31 0.29 9940.35 10059.65
1600.00 1237.04 1242.90 124307|  0.000711 333 480.81 119.31 0.29 9940.35 10059.65
1600.00 1237.02] 124288 124305 0.000710 333 481.07 119.33 0.29] 9940.33 10059.67
1600.00 1237.02 124288 124305 0.000710 3.33 481.07 119.33] 0.29] 9940.33 10059.67
| I T —"
| [ ‘ = I N |
1600.00 1237.00%7 124286 124304| 0000708 332 481.30 119.36| 0.29| 9940.32 10059.68
1600.00 1237.00] 124286 124304] 0000708 332] 48130 119.36 0.29 9940.32 10059.68
1600.00] 123699 124279 124302]  0.001262 383 417.32 97.38 0.33 9951.31 10048.69
1600.00 1236.99 1242.79 124302] 0001262 383 417.32 97.38 033 9951.31 10048.69
R E— i S s et
1600.00 1236.98| 124138  1241.38]  1242.85|  0.013500] 971] 16480 56.23| 1.00] 9971.89 10028.12
1600.00 1236.98| 1241‘331[ 1241.38)  1242.85]  0013500] 9.71 164.80 56.23 1.00 9971.89 10028.12|
| | o - T
o _= | N Lo |




HEC-RAS Plan: Design River: North Inlet Chan Reach: Olive-Northern (Continued)

Reach River Sta Profile Q Total MinChEl | WS.Elev | Critws. | EGElev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl | StaW.s Lt | StaW.S Rgt |
(cfs) ) ® ®m | ® | wm (®s) (saf) ) @ W
160000, 123248  1237.96 | 123871 0005399 6.96 229.80| 6482, 0.65 9967.59 1003241/
0000, 123248 | 123871 0005388 2, .65
1600.00 1232.48 1237.96 | 128871 0005399 696 229.80 64.82 0.65 9967.59 10032.41
[ R o T o ]
PR 2 mle o o - e . SN i | — -
1600.00 123246 123826 123849 0001262 383 417.34| 9738 0.33] 995131 10048.69
1600.00]  123246]  1238.26] F 123849] 0001262 383 417.34 97.38, 033 9951.31| 10048.69)
T T I B M| T ! | |
_— ! | - ! |
1600.00 1232.45 1238.28 \ 1238.46i 0000725| 335 47746, 118.97 0.29 9940.52 10059.49
1600.00 1232.45 1238.28 123846 0000725 3.35 477.46 118.97 0.29 994052 10059.49
1600.00 1232.41 123825] 123842 0000722 335 47813]  119.04 0.29 9940.48 1005952
160000 123241 1238.25| | 123842 o0o000722 335 478.13| 119.04 0.29 9940.48 10059 52
5 | .
|
. | B .
1600.00 1232.38 1238.21 | 123839] 0000724 3.35 477.57 118.98 0.29 994051 10059 .49
1600.00 1232.38 1238.21 - 1238.30| 0000724, 3.35 47757 11898] 029 9940.51 10059.49
| | | | 1 [ |
1600.00|  123234] 123818 | 123835 0.000722) 335, 478.25 119.05 0.29] 9940.48) 10059.53|
T T =l . [ I i ey 1 o 2
1600.00 123234 1238.18 | 123835  o0000722] 335 47825  119.05 029 9940.48 10059.53 |
160000, 123230 128814 | 123832  0.000719 334 47893 119.12 029 994044 10059.56
1600.00 123230 1238.14] 123832  0.000719] 3.34 478.93 119.12 029 9940.44| 10059.56
— 1 e e T T
| | | i
160000 123227 1238.11 - 1238.28|  0.000721 3.34 478.38 119.06 0.29 9940.47 10059.53
1600.00 1232.27 1238.11 1238.28| 0000721 3.34 47838  119.06] 0.29 9940.47 10059.53
| SN || (R S . |
1600.00| 123223 1238.07| 123825 0000718 334 479.08 11913 029 9940.43 10059.57
160000 123223 1238.07| 128825 0000718 3.34 479.08| 119.13 0.29] 9940.43 10059.57
T | I B T o H
| . ; - (e |
1600.00 1232.20 1238.04 | 123821]  0000720] 334 47853  119.08) 028 9940.46 1005954
~1600.00 1232.20 1238.04 | 123821 0000720, 334 47853 119.08 029 9940.46 10059.54
B S R M S— |
1600.00 1232.16 1238.01| | 123818 0000718 3.34) 479.21) 119.15 0.29 9940.43| 10059.57
1600.00 1232.16 1238.01| | 1238.18]  0.000718 334 479.21| 119.15 0.29 9940.43 10059.57
1600.00 1232.12 123797 1238.14 0000715 333 479.92 119.22| 029 9940.39 10059.61
1600.00 123212 123797 1238.14]  0.000715] 333 479.92 119.22| 029 994039 10059.61
! . | | ‘
‘ ! ! ‘
. ] I
160000 123209 1237.94 1238.11] 0000717 334 479.40 1917, o029 9940.42 10059.58
1600.00 1232.09 1237.94 123811 0.000717 334 47940] 11917 0.29 9940.42 10059.58
1600.00 123205 123790, | 123808]  0.000714] 333 48011 119.24] 0.29 9940.38 10059.62
1600.00 1232.05 1237.90| | 123808 0000714 333 480.11 119.24 0.29| 9940.38 10059.62
1600.00 123202 123787) | 123804 0000716 334 479.59 119.19 0.29 9940.41 10059.59
1600.00 123202 1237.87 123804 0.000716 3.34 479,59 119.19 0.29 9940.41 10059.59
N E—
1600.00  1231.98 1237.84] | 123801  oo000713] 333 4soa1] 119.26] 0.29 9940.37 10059.63
1600.00 1231.98]  1237.84 | 123801 0000713 333 48031,  119.26 029 9940.37 10059.63
- - - = - + R
1600.00 1231.94 1237.80 | 1237970 0.000710 3.33 48106 119.33 0.29 9940.33 10059.67




I

HEC-RAS Plan: Design River: North Inlet Chan Reach: Olive-Northern (Continued)

| Reach River Sta Profile Q Total MinChEl | WS.Elev | CritWs. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl | StaW.S Lt | StaW.S.Rgt |
1 e
‘[ : ojts : (cfs) (9] Wil @ e ) o () (s} (sqfty | () i ) SR
AT | | |
170544 160000 123184 12780, I _ 1237.97] 0000710, 333 48106 11933 0.29| 9940.33 10059.67
IS, I (S (R (S |
1600.00 123191 123777, 1237.94)  0000712] 333 48055  119.28]  0.29| 9940.35|  10059.64
1600.00 123191 128777, 1237.94] 0000712 333 480,55 119.28 029 9940.36 10059.64
| | | | ‘ | |
1600.00 1231.87 128773 | 123791  0.000709| 3.32| 481.32 11936 029 9940.32| 10059.68
160000,  1231.87 123773 1237.91]  0.000709 332 48132 119.36| 029 9940.32 10059.68
73, ) 4 9.38|
|
1600.00 123186 123766 1237.89] 0001262 383 41733 97.38] 0.33] 9951.31 10048.69
1600.00 123186 123766, 1237.89|  0.001262 383 o738 033 9951.31] 10048.69
= ! | — e e | | - r I
1600.00 123185 123625  1236.25 1237.72] 0013507, 971 ‘ 5622 100 997189 1002811
1600.00 123185 123625  1236.25 123772] 0013507 9.71! ‘ 56.22 1,00 9971.89 10028.11|
) ,‘ 1236.25|  1237.72] 0013507, - , |
S - e S ,A_L,i,,,, — I - e -
1600.00 1227.35 1232.83] 123358 0.005398 6596 229.82 64.82 065 9967.59| 10032.41
! S E | S o) O i L] (S L SRR o R I !
160000  1227.35 1232.83 123358 0.005398 6.96| 229.82| 64.82) 065, 9967.59| 10032.41|
T T =t I S G A S S T === T
e B w o pomenlo oo o | S e e ) | 1
1600.00 122733 123343) | 123336, 0001261 383 41737 97.38 033 9951.31 10048.69
1600.00 1227.33 123313 1 0.001261 3.83 417.37 97.38 0.33] 995131 10048.69
3.13) . 123336] 0001261 383 |
160000  1227.31] 123315 | 123333| 0000719 3.34| 47874, 119.10] 029 9940.45 10059.55
160000  1227.31 1233.15 | 123333]  0.000719 3.34| 47874 119.10 029] 9940.45 10059.55
- ‘ e 23333 0.000719|  334] 47874
e e ,{,, SRS || Rt . s " Pa———— E— _‘L,*_
1600.00]  1227.27]  1233.12 12829 oo0om7| 334 47943 11917 0.29] 9940.42 10050.58
1600.00]  1227.27, 123312 | 123320] 0000717 334 479.43) 11947 0.29) 994042, 10059.58
| | S I N S — |
160000  1227.24 1233.08 | 123326]  0.000719 3.34 478.86 119.11 0.29| 9940.44| 10059.56
1600,00 1227.24 1233.08  1233.26]  0000718]  3.34] 478.86 119.11] 029 9940.44 10059.56
[
1600.00 1227.20 1233.05 123322] 0000716  3.34 479.54 11918 029 9940.41 10059.59
1600.00 1227.20 1233.05| ] 1233.22| 0000716 3.34 47954 11918 0.29 9940.41 10059.59
IO | DEE | .
1600.00 1227.17 123301 | 123319, 0000719 334 47898] 11912 0.29] 9940.44 10059.56
1600.00 1227.17]  123301] 123319 0.000719] 334 47896 119.12] 020 994044 10059.56
B IS S S N N S | | | |
1600.00 122713 123298] | 123315| 0000716 3.34 47965 11919 0.29| 994040 10059.60
1600.00 1227.13 1232.98| | 123315]  oovo71e] 334 479.65 11919 028 994040 10059.60
= - W N B B - = ]
1600.00 1227.10 123204 | 123312 0000718 3.34) 479.08 119.13) 0.29 9940.43 10059.57
160000  1227.10 1232.94 | 123312 0000718 3.34| 479.08| 119.13] 029 9940.43 10059 57
1600.00 1227.06 1232.91 123308] 0000715, 334 479.75 119.20 020]  se4040 10059.60
1600.00 1227.06 1232.91 1233.08] 0000715 3.34 47975 119.20 0.29] 9940.40 10059.60
1600.00  1227.03 123288 1233.05|  0.000718] 334] 47920 11914 0.29 9940.43 10059.57
160000 122703  123288) 7 1233’& 0.000718 3.34| 479.20 119.14| 029 9940 43| 10059.57|
I f T : - N T g
— . e | | TR | | | ‘
T 1 + —_— —
160000 122699 123284 | 123301 77770&07771%“7_ 333 47988 11921 029 9940.39 10059.61
1600,00 122699| 123284 | 123301 0000715 333 479.89! 119.21] 0.29 9940.39 10059.61




HEC-RAS Pian: Design River: North Inlet Chan Reach: Ohve Northern (Continued)

Q Total

Min Ch EI

W.S. Elev

CritW.s. |

_E.G.Elev

Reach River Sta Profile _EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl | StaW.S Lt | StaW.S Rgt
i : : (cfs) (ft) () ® () (f/f) (ft/s) (sq fty () ® T
! - —f f e ‘——’» NS S— = |- =
160000 122695 1232581] | 123208]  o0.000712] 333 480.60 119.29 0.29 9940.36 10059.64
1600.00]  1226.95 1232.81 123298] 0000712 333 480.60 119.29 0.29 9940.36 10059.64
160000, 122692 123277] | 123295| 0000714 333 480.05 119.23| 029 9940.38 10059.62
1600.00| 122692 123277 | 123205  0000714] 333 480.05 119.23| 0.29] 9940.38| 10059.62|
| | | 1 |
160000, 122688 123274 1232.91 0.000711 3.33 480.77 119.30 0.29 9940.35 10059.65
160000 122688  123274] - 1232.91 0.000711 333 480.77] 11930 0.29 9940.35 10059.65
| | | |
e, . | . F B I i (A IESEY S |
1600.00]  122685]  123270] | 123288]  oo0co713| 333 48023 11925, 029 994038, 10059.63
1600.00 1226 85 1232.70] 1232.88)  0.000713] 3.33] 480.23 119.25 0.29 9940.38| 10059.63
.y I YT ‘ o e
el o S P ) e
1600.00 1226.81 123267 123284|  0000710] 333 480.93 119.32 029 9940.34 10059.66
1600.00 1226.81 123267 | 123284 0.000710 333 480,93 119.32 0.29] 9940.34 10059.66
—t ‘ ‘
W‘ - 1 i =l | - !
1600.00 1226.78] 123264 | 123281 0000713 333 480.40 119.27 0.29] 9940.37 10059.63
~1600.00 1226.78 1232.64 123281 0000713 333 480.40 119.27 0.29 9940.37 10059.63
1600.00|  1226.74] 123260 123277|  0000710]  3.33]  481.13]  119.34] 0.29] 9940.33 10059.67
160000,  1226.74 1232.60 - 123277) 0000710 333 48113 119.34| 029 9940.33| 10059.67
{ \
i I N | ) A
1600.00 1226.71 123257 | 123274  o0o000712] 333 77”_4780‘607 ~11928] o029 9940.36 10059.64
1600.00 122671 123257 ‘2327_41* 0000712 33 480.60 119.20 0.29| 9940.36 10059.64
SO N I e N
1600.00 1226.67 1232.53 | i2s271]  oo00708) 332 48134 119.36] 0.29 9940.32 10059.68
1600.00 1226.67 123253 1232.71 0.000709 332 481.34 119.36 0.29 9940.32 10059.68
1600.00 1226.66 123246 | 123269 0.001262 3.83 417.34 97.38 0.33 9951.31 10048.69
1600.00 1226.66 1232.46 123269  0.001262 3.83 417.34] 97.38 0.33 9951.31 10048.69
| | | |
1600.00 1226.65 1231.05 123105 123252 0013521 9.71 164.70| 56.21 1.00 9971.89 10028.11
1600.00 1226.65 1231.05 123105 123252| 0013521 9.71 164.70 5621 1.00] 9971.89 10028.11
ey e — s | o | E— b
1600.00 122038 122700 | 122751]  o0o002793 570 28091  e472] 048 9967.64) 10032.36
1600.00] 122038 1227.00] | 12rst] oooeres] 570 280.91| 64.72. 0.48 9967.64| 10032.36
1600.00 122037 ;71'22%167> | 122739 0001108 388]  41242] 8519 ~031]  e957.40 10042.60
1600.00 122037 1227.16 | 122738] 0001108 3.88 412.42 85.19 0.31 9957.40 10042.60
| | | L : ‘ o |
1600, ooﬁl 122037] 122716 1227.38] 0001031 376 425.02 86.99 0.30 9956.50 10043.50
1600.00 122037 1227.16 1227.38]  0.001031 376 425.02| 86.99 0.30 9956.50 10043.50
1600.00 122036 122719 1227.36|  0.000721 3.25 492.14 96.08 025 9951.96 10048.04
160000] 122036 1227.19)] 1227.36] 0000721 3.25| 49214 96.08 0.25) 9951.96 10048.04
| ! | | S + t = ‘
| | | S l E = ‘T SN | ey
1600.00 122035 122723 122733 0.000317, 254 62007, 1270 os| 020 9941.46| 10068.54
1600.00 1220.35)| 1227.23| B 1227.33)  0.000317, 254 62907 127, ozﬂ_ 0.20] 9941.46| 10068.54|
L } | ) I 1 1
— - I )




HEC-RAS Plan: Design River: North Inlet Chan Reach: Olive-Northern (Continued)

Reach | RiverSta | Profile Q Total MinChEl | WS.Elev | CritWs | EGElev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chi | StaW.S.Lft | StaW.S Rt |
: o o W El i) ® () Ws) | (saf R @ R
1600.00 1220.31 122722 1227.32]  0000312] 253 63239  127.34 0.20 9941.33 10068.67
1600.00| 122031 122722] | 122732 0000312 253 63239 127.34| 0.20 9941.33 10068.67

‘ ‘ 1 | 1 1 | | w
1600.00 122028 122720 122730,  0.000309 252] 634.46 127.49 0.20 9941.25 10068.75
1600.00 1220.28 1227.20 1227.30|  0.000309 252 634.46 127.49 0.20 9941.25 10068.75
1600.00 1220.24 122719 | 1227.20] 0000305 251 637.85 127.75 0.20 9941.12]  10068.88
1600.00 122024 1227 19 | 1227.28| 0000305 251! 637.85 127.75| 0.20] 9941.12 10068.88

1 1 _T o I o T B |

- 5 | T L | e =] | |
1600.00 122021 122718] | 122727,  0.000302] 250 639.96 12791 0.20] 994104 10068.96
1600.00 1220.21 1227.18 | 122727] 0000302 ) g.ﬁ@oﬁl___ 639.96 12791 020] 994104 10068.96
1600.00 1220.17] 1227.18] 1227.26] 0000297 249 64338 12817 020 9940.91 10069.09
| 160000] 122017, 122718 | 1227.26] 0000297, 249 64338 12817 0.20] 9940.91/ 10069.09

| | I ﬂ‘— [ [ | | |
1600.00 122014 122715  1227.25] 0000205/ 248 64554 128.34 0.19 9940.83 10069.17
1600.00 122014 122715  1227.25|  0.000295 248 64554  128.34 0.19 9940.83 10069.17
1600.00 1220.10 122714 1227.23]  0.000290 247 649.04 12860 0.19 9940.70 10069.30
1600.00 1220.10 1227.14 122723 0000290 247 649.04] 12860 0.19 9940.70 10069.30
1600.00 122007 1227.12] | 1227.22]  o.000287| 246 65126 128.77 0.19 9940.61| 10069.39
1600.00 122007 1227.12 122722]  0.000287 246]  651.26] 12877 0.19 9940.61 10069.39
1600.00 1220.04 1227.11 122721 0000285 245 653.47 128.94 0.19 994053 10069.47
1600.00 122004 1227.11 1227.21 0.000285 245] 65347 128.94 0.19 994053 10069.47

|
| — ! -
1600.00 1220.00 1227.10 122278 122719 0000280, 244 657.07 129.21 0.19 9940.40 10069.60
1600.00 1220.00 1227.10 122278 1227.19] 0000280 244 657.07 129.21 0.19 9940 40 10069.60
Culvert B o
_____ Nt s .A...,i,ﬁﬁ.—[ i — S——SCEOREE

1600.00 1217.75]  122270] 121987 122290  0.000164 356 44938 9085 028 9980.80 10071.65
1600.00 1217.75 122270, 1219.87| 122290  0.000164] 356, 449.38| 9085, 0.28] 9980.80 10071.65




TABLE 3b

Perryville Road Wash with Levee



HEC-RAS Pla

n: With Levee Ri

ver: Perryville Wash Reach

) : Perryville Profile: Floodplain
Reach | _Profle | | QTotal | MinChEl | WS Elev | CritW.s [ EG.Elev | EG.Slpe | VelChnl | FlowArea | Top Width ‘|  Froude # Chi-
i Lets) M e | @ wr | T we | (sam ) e

340.00 1210.46 1212.74 1212.80 0.001896 1.96 173.85 108.99 6.27
380.00 1207.62 121116 1210.90 1211.27 0.005330 3.41 183.60 308.94 0.42
420.00 1205.06 1206.74 1206.69 1206.87 0.014943 4.20 158.58 396.71 0.75
460.00 1202.66 1203.74 1203.40 1203.78 0.003719 1.64 288.03 476.10 0.36
500.00 1198.54 1199.59 1199.59 1199.84 0.020586 4.09 127.27 273.42 0.99
525.00 1195.43 1196.99 1196.64 1197.04 0.002509 1.82 318.60 550.04 0.37
550.00 1193.12 1194.04 1194.04 1194.28 0.017085 2.82 164.35 340.98 0.73
575.00 1185.67 1190.25 1189.05 1190.48 0.004612 4.76 202.22 207.86 0.49
600.00 1183.13 1185.55 1185.55 1186.41 0.022025 7.83 82.57 51.21 1.03
625.00 1180.73 1183.20 1182.91 1183.62 0.003135 5.20 126.33 88.35 0.74
650.00 1179.45 1181.71 1181.71 1182.39 0.005326 6.76 104.75 82.26 0.97
671.00 1175.04 1180.25 1177.70 1180.27 0.000261 1.25 650.65 402.11 0.12
690.00 1176.60 1179.81 1179.24 1180.11 0.006697 4.47 165.44 126.09 0.56
700.00 1172.70 1176.63 1175.68 147708 0.005839 4.99 145.44 113.78 0.54
710.00 1170.20 1173.63 1172.76 1173.93 0.006258 4.34 163.55 81.31 0.54
720.00 1167.90 1171.20 1170.31 1171.45 0.004293 4.00 182.33 100.86 0.48
730.00 1166.05 1169.23 1168.10 1169.38 0.003178 3.16 249.07 166.08 0.37
738.00 1164.46 1168.02 1167.02 1168.12 0.002374 2.84 303.68 193.89 0.33
800.00 1161.53 1166.23 1166.23 1166.44 0.006749 5.15 330.88 602.53 0.54
850.00 1157.86 1161.78 1161.78 1162.05 0.009123 5.42 248.43 340.70 0.63
920.00 1155.28 1160.15 1159.29 1160.23 0.002068 2.83 418.11 305.04 0.28
1054.00 1153.20 1156.30 1156.30 1157.14 0.041872 7.42 144.76 94.05 0.97
204.00 1150.18 1154.98 1152.16 1154.98 0.000004 0.09 1817.53 873.64 0.01
37.00 1149.35 1154.98 1149.68 1154.98 0.000005 0.17 221.28 1270.06 0.01

Culvert
133.00 1149.50 1152.16 1150.73 1152.27 0.003190 2.58 51.48 309.66 0.29
183.00 1148.79 1151.03 1150.01 1151.08 0.003089 1.86 98.69 65.46 0.26
233.00 1146.97 1149.71 1148.41 1149.77 0.002795 1.90 124.16 77.15 0.25
283.00 1144.98 1148.28 1146.72 1148.34 0.002729 1.98 143.66 78.73 0.25
323.00 1142.71 1146.17 1144.91 1146.29 0.005828 2.86 113.27 64.25 0.37
353.00 1140.67 1144.20 1142.71 1144.30 0.002953 253 141.33 73.00 0.31
400.00 1139.15 1142.58 1141.04 1142.72 0.003456 2.98 134.43 56.31 0.34
450.00 1137.00 1140.24 1139.04 1140.46 0.005788 3.76 119.78 57.60 0.44
500.00 1134.13 1138.26 1136.76 1138.38 0.003143 2.85 191.59 141.57 0.32
550.00 1130.55 1133.58 1133.58 1134.42 0.033490 737 74.67 44.02 1.00
600.00 1128.41 1133.37 1130.54 1133.43 0.000435 1.91 321.38 419.42 0.18
653.00 1126.97 1133.15 1132.12 1133.19 0.001466 1.95 451.01 303.30 0.22

1 o Culvert
' |Floodplain 653.00 1126.14 1132.49 1132.49 1133.03 0.009709 6.18 149.40 214.35 0.79




HEC-RAS Plan With Levee River: Perryville Wash Reach: Perryville  Profile: Floodplain (Continued)

RwerSta - Profile’ Q Total Min Ch-El W.S. Elev Crit W.S: E.G. Elev E.G. Slope Vel Chnl “Flow Area Top Width Froude # Chl
s ~{cfs) O () L3 SRS T (fut) (ft/s) (sqft) )
10.6: Fieodp}am 653.00 1125.96 1130.11 1129.25 1130.56 0.005768 5.39 125.67 126.33 0.63
653.00 1124.36 1128.12 1128.48 0.004198 5.21 196.59 202.87 0.55
653.00 1123.20 1126.84 1126.32 1126.98 0.003240 3.65 310.63 312.16 0.46
653.00 1121.00 1123.08 1123.08 1123.92 0.016490 7.32 89.20 53.16 1.00
653.00 1118.76 1122.45 1120.69 1122.56 0.000842 2.76 277.90 265.74 0.33
852.00 1116.38 1120.97 1120.97 1121.50 0.006762 5.87 172.73 308.22 0.86
852.00 1115.92 1118.24 1117.57 1118.30 0.002363 1.48 462.42 480.74 0.18
852.00 1112.40 1115.43 1115.36 1115.65 0.020658 4.14 228.56 410.73 0.52
827.00 1111.29 1114.28 1114.36 0.001169 1.13 385.44 318.21 0.13
1055.00 1109.22 1112.96 1112.52 1113.08 0.005009 2.31 383.28 421.98 0.26




TABLE 3c

Perryville Road Wash without Levee and Floodway



HEC-‘RAS Plan: Floodway River: Perryville Wash Reach: Perryville

3 Regch 2 ver Sta Proﬁlg - QTotal MinChEl | W.S: Elev Crit W.S. ‘E.G. Elev EG. Slope Vel Chnl Flow Area Top Width Froude # Chl
_(cfs) B U iy (ft) ) (fft) (ft/s) (sqft) A
340.00 1210.46 1212.72 1212.78 0.001983 1.98 171.36 108.74 0.28
340.00 1210.46 1212.89 1212.94 0.001427 1.79 190.47 110.59 0.24
380.00 1207.62 1211.20 1210.90 1211.29 0.004692 3.22 193.98 317.58 0.39
380.00 1207.62 1211.40 1211.11 1211.57 0.006398 3.97 130.29 139.00 0.47
420.00 1205.06 1206.71 1206.69 1206.86 0.018708 4.65 145.85 384.59 0.84
420.00 1205.06 1207.71 1207.13 1207.91 0.007715 4.38 127.02 135.00 0.59
460.00 1202.66 1203.51 1203.54 0.003451 1.39 328.59 636.62 0.33
460.00 1202.66 1204.26 1204.41 0.006493 3.17 148.93 131.14 0.52
500.00 1198.54 1199.59 1199.59 1199.84 0.020586 4.09 127.27 273.42 0.99
500.00 1198.54 1199.76 1199.64 1200.05 0.011286 4.29 116.44 130.00 0.80
525.00 1195.43 1196.98 1196.64 1197.03 0.002619 1.85 313.78 546.40 0.38
525.00 1195.43 1197.33 1196.82 1197.48 0.003529 3.08 170.72 130.00 0.47
550.00 1193.12 1194.06 1194.06 1194.28 0.015548 2.73 171.40 351.10 0.70
550.00 1193.12 1194.74 1194.47 1194.94 0.010214 3.89 156.86 155.00 0.65
575.00 1185.67 1190.19 1189.05 1190.45 0.005038 4.94 191.35 186.61 0.51
575.00 1185.67 1190.84 1189.74 1191.32 0.005610 5.80 129.84 116.00 0.55
600.00 1183.13 1185.66 1185.55 1186.41 0.018245 7.33 88.90 58.93 0.94
600.00 1183.13 1185.97 1185.97 1187.03 0.020179 8.27 72.57 34.76 1.01
625.00 1180.73 1183.04 1182.90 1183.56 0.004317 5.81 112.59 84.73 0.86
625.00 1180.73 1183.29 1183.68 0.002759 5.01 124.64 78.95 0.70
650.00 1179.45 1181.41 1181.41 1181.97 0.006323 6.74 142.39 134.51 1.03
650.00 1179.45 1181.71 1181.71 1182.48 0.005723 7.02 92.57 61.27 1.01
671.00 1175.04 1179.94 1179.95 0.000106 0.75 1006.83 537.76 0.08
671.00 1175.04 1180.30 1180.34 0.000421 1.60 420.29 123.32 0.15
690.00 1176.60 1179.67 1179.44 1179.87 0.005657 3.92 230.25 283.84 0.51
690.00 1176.60 1179.83 1179.23 1180.12 0.006482 4.43 166.57 124.00 0.55




HEC-RAS Plan: Floodway River: Perryville Wash Reach: Perryville (Continued)
B¥ o g R e

- Reach ), Rivel E A Firdﬁie : ; ;ér; MinChEl | W.S Elev | CritW.s. E.G.Elev | E.G. Slope Vel Chnl Flow Area | TopWidth | Froude#Chl
L £ (f) S e () (f) (fu/ft) (ft/s) (sq ft) )
1172.70 1176.59 1175.70 1176.98 0.005980 5.02 144.56 101.72 0.55
700.00 1172.70 1176.58 1175.68 1176.98 0.006197 5.09 139.58 58.18 0.56
710.00 1170.20 1173.47 1172.76 1173.75 0.006679 4.37 183.15 212.23 0.55
710.00 1170.20 1173.73 1172.75 1173.99 0.005500 4.14 171.34 83.34 0.51
720.00 1167.90 1170.60 1170.34 1170.77 0.005705 3.66 229.41 226.00 0.50
720.00 1167.90 1171.15 1170.31 1171.42 0.005288 4.13 175.96 95.06 0.50
730.00 1166.05 1168.18 1167.60 1168.30 0.003702 2.28 271.28 226.17 0.35
730.00 1166.05 1168.97 1167.94 1169.11 0.003276 2.80 255.70 171.31 0.35
738.00 1164.46 1167.43 1165.89 1167.49 0.001079 1.66 412,62 245.19 0.20
738.00 1164.46 1168.22 1166.75 1168.27 0.001148 2.11 410.36 226.28 0.22
800.00 1161.53 1166.15 1166.15 1166.35 0.007759 473 309.67 594.68 0.50
800.00 1161.53 1166.58 1166.58 1166.97 0.011945 6.18 194.17 215.66 0.62
850.00 1157.86 1161.73 1161.54 1161.91 0.006266 3.85 293.45 390.08 0.45
850.00 1157.86 1162.49 1161.81 1162.68 0.004464 3.74 246.75 138.99 0.39
920.00 1155.28 1160.19 1159.20 1160.26 0.002232 2.47 430.11 308.97 0.25
920.00 1155.28 1160.86 1159.16 1161.03 0.002820 3.16 278.03 95.00 0.29
1054.00 1153.20 1156.30 1156.30 1157.05 0.037832 7.06 153.00 114.70 0.92
1054.00 1153.20 1156.39 1156.39 1157.20 0.038284 7.25 147.14 97.13 0.92
204.00 1150.18 1154.89 1154.89 0.000005 0.09 1742.68 863.38 0.01
204.00 1150.18 1154.97 1154.97 0.000034 0.26 789.81 328.00 0.03
37.00 1149.35 1154.89 1149.68 1154.89 0.000005 0.17 217.88 1347.59 0.01
37.00 1149.35 1154.97 1149.68 1154.97 0.000005 0.17 221.03 345.00 0.01
Culvert
133.00 1149.50 1152.08 1152.19 0.003583 2.68 49.72 287.28 0.30
133.00 1149.50 1152.16 1152.26 0.003218 2.59 51.35 267.00 0.29
183.00 1148.79 1150.95 1150.00 1151.00 0.002868 1.74 105.63 90.97 0.25




Wash Reach: Perryville (Continued)

: : QToid | 'MinChEl | WS Elev 4 -CritW.Ss. E.G.Elev | E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
ey @ Biee: (ft) - {iy. - (fuf) (fi's) (sqft) ) :

183.00 1148.79 1151.05 1150.01 11561.10 0.002988 1.84 99.80 65.67 0.26
233.00 1146.97 1149.68 1148.40 1149.73 0.002753 1.87 125.36 80.53 0.25
233.00 1146.97 1149.74 1148.41 1149.80 0.002831 1.92 121.17 68.93 0.25
283.00 1144.98 1148.24 1146.72 1148.30 0.002755 1.97 144 .47 82.35 0.25
283.00 1144.98 1148.28 1146.72 1148.34 0.002759 2.00 141.65 73.68 0.25
323.00 1142.71 1146.19 1144.91 1146.30 0.005453 2.78 118.36 79.15 0.36
323.00 1142.71 1146.18 1144.91 1146.31 0.005703 2.84 113.75 60.26 0.36
353.00 1140.67 1144.09 1142.71 1144.20 0.003405 2.67 134.05 72.36 0.33
353.00 1140.67 1144.22 1142.70 1144.32 0.002994 2.55 138.49 65.88 0:31
400.00 1139.15 1142.41 1141.00 1142.54 0.003343 2.85 143.03 66.65 0.33
400.00 1139.15 1142.55 1141.04 1142.69 0.003555 3.01 133.09 56.08 0.34
450.00 1137.00 1140.12 1139.06 1140.32 0.005795 3.68 128.33 67.17 0.43
450.00 1137.00 1140.34 1139.05 1140.54 0.005059 3.60 125.02 5217 0.41
500.00 1134.13 1138.17 1136.76 1138.28 0.003054 2.75 193.41 147.11 0.32
500.00 1134.13 1138.38 1136.76 1138.52 0.003320 3.02 165.62 65.41 0.33
550.00 1130.55 1133.58 1133.58 1134.42 0.033239 735 74.88 44.08 0.99
550.00 1130.55 1133.58 1133.58 1134.42 0.033239 7.35 74.88 44,08 0.99
600.00 1128.41 1133.13 1130.54 113315 0.000267 1.44 557.78 331.75 0.14
600.00 1128.41 1133.12 1130.54 1133.18 0.000551 2.06 291.88 85.77 0.20
653.00 1126.97 1133.09 1131.45 1133.10 0.000107 0.69 883.64 219.79 0.06
653.00 1126.97 1133.09 1131.45 1133.09 0.000107 0.69 883.08 219.78 0.06
Culvert

653.00 1126.14 1131.14 1130.96 1131.54 0.004192 5.10 128.02 53.48 0.55
653.00 1126.14 1131.14 1130.96 1131.54 0.004192 5.10 128.02 53.48 0.55
653.00 1125.96 1130.11 1129.25 1130.54 0.005687 5.34 128.07 92.35 0.62
653.00 1125.96 1130.11 1129.25 1130.54 0.005687 5.34 128.07 92.35 0.62




HEC-RAS Plan: Floodway River: Perryville Wash Reach: Pel

rryville (Continued)
,R‘eapﬁ_- rSta Profile ot ‘Min:Ch El W.S. Elev | Crit W.S. | E.G.Elev E.G. Slope Vel Chnl .| FlowArea | Top Width Froude # Chl -
’ e @) G ) (futt) (ftfs) (sqft) ARy |
653.00 1124.36 1128.12 1128.48 0.004195 5.21 196.68 202.99 0.55
653.00 1124.36 1128.12 1128.48 0.004195 5.21 196.68 202.99 0.55
653.00 1123.20 1126.84 1126.31 1126.98 0.003245 3.65 310.44 312.06 0.46
653.00 1123.20 1126.84 1126.31 1126.98 0.003245 3.65 310.44 312.06 0.46
653.00 1121.00 1123.08 1123.08 1123.92 0.016455 7.32 89.27 8317 0.99
653.00 1121.00 1123.08 1123.08 1123.92 0.016455 7.32 89.27 53.17 0.99
653.00 1118.76 1122.45 1122.56 0.000841 2.76 277.93 265.60 0.33
653.00 1118.76 1122.45 1122.56 0.000841 2.76 277.93 265.60 0.33
852.00 1116.38 1120.97 1120.97 1121.50 0.006762 5.87 172.73 308.22 0.86
852.00 1116.38 1120.97 1120.97 1121.50 0.006762 5.87 172.73 308.22 0.86
852.00 1115.92 1118.24 1117.57 1118.30 0.002363 1.48 462.42 480.74 0.18
852.00 1115.92 1118.24 117.57 1118.29 0.002373 1.48 461.66 480.36 0.18
852.00 1112.40 1115.43 1115.36 1115.65 0.020658 4.14 228.56 410.73 0.52
852.00 1112.40 1115.43 1115.36 1115.65 0.020468 4.12 229.31 411.28 0.52
827.00 1111.29 1114.28 1114,36 0.001169 1413 385.44 318.21 0.13
827.00 1111.29 1114.27 1114.36 0.001177 1.48 383.96 317.33 0.13
1055.00 1109.22 1112.96 1112.52 1113.08 0.005009 2.31 383.28 421.98 0.26
1055.00 1109.22 1112.96 1142.52 1113.08 0.005009 2.31 383.28 421.98 0.26




TABLE 4

Summary of Discharge in FEMA FIS Format



Table 4
Summary of Discharges in FEMA FIS Format

Drainage Peak Discharges (cfs)
. Area
Flooding Locati
Source ocation (Square | 10 | s50- | 100- | 500-
Miles) year year year year
FRS #3 12.25 . 7 7,567 o
Northern Avenue (D/S) 10.87 o = 7,131 .,
Northern Avenue (U/S) 10.87 o Lt 5,679 T
Beardsley
Olive Avenue (D/S) 4.86 - - 1,115 7
Canal Wash
Diversion Channel 4.86 el sl 1,600 et
Olive Avenue (U/S) 4.86 - e 2,715 et
Peoria Avenue 0.29 -l . 313 !
rd
Camelback Road at 183 14.08 1 1 852 1
Avenue
Camelback Road W. 183™
Avenue, Upstream of 14.08 g - 1257 o
" Breakout
Perryville :
Y Camelback Road 13.04 o o 653 -
Road Wash . . ;
Bethany Home Road 12.54 - - 1,054 -
Maryland Avenue 11.74 s = 738 -
Glendale Avenue 11.58 N - 671 -t
800 ft s. of Northern Ave. 0.19 - ' 340 et
--'Not Computed

Note that the 100-year peak flows used in this study are slightly different from
the effective FIS peak flows since the hydrology has been updated for the
proposed CLOMR conditions. This hydrology has been approved by the
FCDMC and accepted by FEMA.







Table 5

Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION
Width Section Area | Mean Velocity | Regulatory | Without With Increase

Reach Cross Section (ft) (sq. ft.) (fps) Floodway Floodway (ft)
North Inlet Channel 20788.34 175.0 1499 11 1270.3 1270.3 1270.3 0.0
North Inlet Channel 20787.34 175.0 1499 1:1 1270.3 1270.3 1270.5 0.0
North Inlet Channel 20456.34 118.9 477 3.4 1262.3 1262.3 1262.3 0.0
North Inlet Channel 19030 119.4 481 3.3 1261.2 1261.2 1261.2 0.0
North Inlet Channel 19015 97 .4 417 3.8 1261.2 1261.2 1261.2 0.0
North Inlet Channel 19000 56.2 165 9.7 1259.7 1259.7 1259.7 0.0
North Inlet Channel 18986 65.0 231 6.9 1257.3 1257.3 12573 0.0
North Inlet Channel 18958 97.5 419 3.8 1257.6 1257.6 1257.6 0.0
North Inlet Channel 18943 1192 480 3.3 1257.7 1257.7 1257.7 0.0
North Inlet Channel 18599.58 119.4 481 3.3 1257 .4 1257 .4 1257.4 0.0
North Inlet Channel 18584.58 97.4 417 3.8 1257.3 1257.3 1257.3 0.0
North Inlet Channel 18569.58 56.2 165 S 1255.9 1255.9 1255.9 0.0
North Inlet Channel 18555.58 65.0 231 6.9 1253.5 1253.5 12535 0.0
North Inlet Channel 18527.58 97.5 419 3.8 1253.8 1253.8 1253.8 0.0
North Inlet Channel 18512.58 119.2 479 3.3 1253.9 1253.9 1253.9 0.0
North Inlet Channel 18367.14 119.4 481 3.3 12531 1253.7 1253.7 0.0
North Inlet Channel 18352.14 97.4 417 3.8 1253.7 1253.7 12537 0.0
North Inlet Channel 18337.14 56.2 165 9.7 1252.3 1252.3 1252.3 0.0
North Inlet Channel 18323.14 63.4 219 7.8 1249.7 1249.7 1249.7 0.0
North Inlet Channel 18295.14 96.3 404 4.0 1250.0 1250.0 1250.0 0.0
North Inlet Channel 18280.14 117.4 462 3.5 1250.0 1250.0 1250.0 0.0
North Inlet Channel 18086.94 119.9 481 3.3 1249.9 1249.9 1249.9 0.0
North Inlet Channel 18071.94 97.7 416 3.8 1249.8 1249.8 1249.8 0.0
North Inlet Channel 18056.94 56.5 164 9.7 1248.4 1248.4 1248.4 0.0
North Inlet Channel 18042.94 65.1 232 6.9 1246.2 1246.2 1246.2 0.0
North Inlet Channel 18014.94 97.6 420 3.8 1246.5 1246.5 1246.5 0.0
North Inlet Channel 17999.94 119.3 481 3.3 1246.5 1246.5 1246.5 0.0
North Inlet Channel 17949.76 119.4 481 3.3 1246.5 1246.5 1246.5 0.0
North Inlet Channel 17934.76 97.4 417 3.8 1246.4 1246.4 1246.4 0.0
North Inlet Channel 17919.76 56.2 165 8.7 1245.0 1245.0 1245.0 0.0
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Table S

Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION
Width Section Area | Mean Velocity | Regulatory | Without With Increase

Reach Cross Section | FEMA ID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
North Inlet Channel 17905.76 65.1 232 6.9 1242.6 12426 1242.6 0.0
North Inlet Channel 17877.76 97.6 420 3.8 1242.9 1242.9 1242.9 0.0
North Inlet Channel 17862.76 119.3 481 3:3 1242.9 1242.9 1242.9 0.0
North Inlet Channel 17812.59 119.4 481 3.3 1242.9 1242.9 1242.9 0.0
North Inlet Channel 17797.59 97.4 417 3.8 1242.8 1242.8 1242.8 0.0
North Inlet Channel 17782.59 56.2 165 9.7 1241.4 12414 12414 0.0
North Inlet Channel 17764.59 64.8 230 7.0 1238.0 1238.0 1238.0 0.0
North Inlet Channel 17735.59 97.4 417 3.8 1238.3 1238.3 1238.3 0.0
North Inlet Channel 17720.59 119.0 477 3.4 1238.3 1238.3 1238.3 0.0
North Inlet Channel 16959.23 119.4 481 3:3 1237.7 12877 1237.7 0.0
North Inlet Channel 16944.23 97.4 417 3.8 1237.7 1237.7 12377 0.0
North Inlet Channel 16929.23 56.2 165 9.7 1236.3 1236.3 1236.3 0.0
North Inlet Channel 16911.23 64.8 230 7.0 1232.8 1232.8 1232.8 0.0
North Inlet Channel 16882.23 97.4 417 3.8 1233.1 12331 12331 0.0
North Inlet Channel 16867.23 119.1 479 3.3 1233.2 12332 1233.2 0.0
North Inlet Channel 16005.09 119.4 481 3.3 1232.5 1232.5 1232.5 0.0
North Inlet Channel 15990.09 97.4 417 3.8 1232.5 1232.5 1232.5 0.0
North Inlet Channel 15975.09 56.2 165 9.7 12311 1231.1 12311 0.0
North Inlet Channel 15950.09 64.7 281 5.7 1227.0 1227.0 1227.0 0.0
North Inlet Channel 15916.09 96.1 492 3.3 1227.2 1227.2 1227.2 0.0
North Inlet Channel 15901.09 1271 629 2.5 1227.2 1227.2 1227.2 0.0
North Inlet Channel 15455.43 129.2 657 2.4 1227.1 12271 1227.1 0.0
North Inlet Channel 15042.37 90.9 449 36 1222.7 1222.7 1222.7 0.0
Beardsley Canal Wash 61402.55 145.3 249 5.8 1288.1 12881 1288.1 0.0
Beardsley Canal Wash 61402.47 185.9 208 6.8 1284.4 1284.4 1284 .4 0.0
Beardsley Canal Wash 61402.39 213.4 307 4.1 1282.2 1282.2 1282.2 0.0
Beardsley Canal Wash 61402.33 182.9 740 2.2 12821 1282.1 1282.1 0.0
Beardsley Canal Wash 61325.99 295.0 550 6.7 1281.1 12811 1281.1 0.0
Beardsley Canal Wash 61315.99 304.7 472 9.0 12781 1278.1 1278.1 0.0
Beardsley Canal Wash 61151 196.0 443 Tl 1277.2 12772 1277.2 0.0
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Table 5

Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION
Width Section Area | Mean Velocity | Regulatory | Without With Increase

Reach Cross Section | FEMA ID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
Beardsley Canal Wash 61051 149.5 341 9.3 1275.8 1275.8 1275.8 0.0
Beardsley Canal Wash 60967 61.8 305 3.7 1275.8 1275.8 1275.7 -0.1
Beardsley Canal Wash 60865 60.3 199 5.6 1273.8 1273.8 1273.8 0.0
Beardsley Canal Wash 60765 136.1 226 5.1 1272.8 1272.8 1272.9 0.1
Beardsley Canal Wash 60405 104.3 206 54 1270.4 1270.4 1270.4 0.1
Beardsley Canal Wash 60005 50.7 134 8.4 1265.5 1265.5 1265.5 0.0
Beardsley Canal Wash 59605 39.9 174 6.4 1263.5 1263.5 1263.5 0.0
Beardsley Canal Wash 59200 31.3 106 10.5 1259.4 1259.4 1259.4 0.0
Beardsley Canal Wash 58800 188.7 296 3.8 1255.3 1255.3 1255.3 0.0
Beardsley Canal Wash 58400 130.6 256 4.4 1252.4 1252.4 1252.4 0.0
Beardsley Canal Wash 58000 171.7 581 1.9 1251.8 1251.8 1251.9 0.1
Beardsley Canal Wash 57137.91 319.6 1748 3.3 1251.3 1261.3 1251.4 0.1
Beardsley Canal Wash 56662.91 140.7 576 12.8 1248.4 1248.4 1248.2 -0.1
Beardsley Canal Wash 56252.91 197.4 668 8.5 1243.3 1243.3 1243.3 -0.1
Beardsley Canal Wash 55857.91 222.0 848 6.7 1240.6 1240.6 1240.7 0.1
Beardsley Canal Wash 55452.91 177.8 843 6.7 1238.3 1238.3 1238.7 0.5
Beardsley Canal Wash 55117.91 107.9 476 11.9 1234.0 1234.0 1234.5 0.5
Beardsley Canal Wash 55068.91 114.5 541 10.5 1233.7 1233.7 1233.7 0.0
Beardsley Canal Wash 55042.91 121.7 1196 5.3 1234.6 1234.6 1234.6 0.0
Beardsley Canal Wash 54905.08 90.8 450 12.6 1222.7 1222.7 1222.7 0.0
Beardsley Canal Wash 54899.08 91.3 641 11.1 12373 1217.3 1217 .3 0.0
Beardsley Canal Wash 54884.08 82.7 653 10.9 12173 1217.3 1217.3 0.0
Beardsley Canal Wash 54864.08 93.7 699 10.2 1217 .4 1217.4 1217 .4 0.0
Beardsley Canal Wash 54844.08 95.5 751 9.5 1217.6 1217.6 1217.6 0.0
Beardsley Canal Wash 54828.09 120.4 883 8.1 1217.8 1217.8 1217.8 0.0
Beardsley Canal Wash 54827 130.9 965 7.4 1218.0 1218.0 1218.0 0.0
Beardsley Canal Wash 54821.18 144 1 1028 6.9 1218.0 1218.0 1218.0 0.0
Beardsley Canal Wash 54816 162.5 1213 5.9 1218.2 1218.2 1218.2 0.0
Beardsley Canal Wash 54800 179.0 1353 5.3 1218.2 1218.2 1218.2 0.0
Beardsley Canal Wash 54775 196.5 1438 5.0 1218.2 1218.2 1218.2 0.0
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Table 5

Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION
Width Section Area | Mean Velocity | Regulatory | Without With Increase

Reach Cross Section | FEMA ID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
Beardsley Canal Wash 54750 2141 1524 4.7 1218.2 1218.2 1218.2 0.0
Beardsley Canal Wash 54725 229.6 1586 4.5 1218.2 1218.2 1218.2 0.0
Beardsley Canal Wash 54700 229.5 1574 4.5 1218.2 1218.2 1218.2 0.0
Beardsley Canal Wash 54600 229.9 1575 4.5 1218.1 12181 12181 0.0
Beardsley Canal Wash 54500 237.7 1603 4.5 1218.1 12181 1218.1 0.0
Beardsley Canal Wash 54400 237.4 1596 4.5 1218.0 1218.0 1218.0 0.0
Beardsley Canal Wash 54361.7 219.6 1606 4.4 1218.0 1218.0 1218.0 0.0
Beardsley Canal Wash 54346.7 2195 1605 4.4 1218.0 1218.0 1218.0 0.0
Beardsley Canal Wash 54331.7 115:1 564 12.6 1215.5 121589 1215.5 0.0
Beardsley Canal Wash 54319.7 130.7 803 8.9 1214.5 1214.5 1214.5 0.0
Beardsley Canal Wash 54299.7 176.7 1229 5.8 1214.9 1214.9 1214.9 0.0
Beardsley Canal Wash 54279.7 220.3 1626 4.4 1215.0 1215.0 1215.0 0.0
Beardsley Canal Wash 54264.7 220.1 1624 4.4 1215.0 1215.0 1215.0 0.0
Beardsley Canal Wash 54200 229.6 1567 4.6 1215.0 1215.0 1215.0 0.0
Beardsley Canal Wash 54150 237.3 1593 4.5 1214.9 1214.9 1214.9 0.0
Beardsley Canal Wash 54100 237.4 1595 4.5 1214.9 1214.9 1214.9 0.0
Beardsley Canal Wash 54000 2371 1588 4.5 1214.8 1214.8 1214.8 0.0
Beardsley Canal Wash 53900 228.7 1546 46 1214.7 1214.7 1214.7 0.0
Beardsley Canal Wash 53861.7 210.3 1551 46 1214.7 1214.7 1214.7 0.0
Beardsley Canal Wash 53846.7 219.0 1591 4.5 1214.7 1214.7 1214.7 0.0
Beardsley Canal Wash 53831.7 117.2 568 12.6 1212:3 12123 1212.3 0.0
Beardsley Canal Wash 53819.7 128.6 784 9.1 1211.2 12112 1211.2 0.0
Beardsley Canal Wash 53799.7 176.1 1216 5.9 1211.6 1211.6 1211.6 0.0
Beardsley Canal Wash 53779.7 219.7 1609 4.4 1211.8 1211.8 1211.8 0.0
Beardsley Canal Wash 53764.7 219.5 1606 4.4 12117 12117 1211.8 0.0
Beardsley Canal Wash 53700 237.0 1587 4.5 1211.7 1211.7 12117 0.0
Beardsley Canal Wash 53600 2447 1614 4.4 1211.6 1211.6 1211.6 0.0
Beardsley Canal Wash 53500 2437 1594 4.8 1211.5 1211.5 1211.5 0.0
Beardsley Canal Wash 53400 235.3 1549 4.9 12114 12114 12114 0.0
Beardsley Canal Wash 53300 234.8 1539 4.9 1211.3 1211.3 1211.3 0.0
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Table 5

Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION
Width Section Area | Mean Velocity | Regulatory | Without With Increase

Reach Cross Section | FEMA ID (ft) (sq. ft.) (fps) Floodway | Floodway (ft)
Beardsley Canal Wash 53200 234.2 1527 5.0 1211.2 1211.2 12113 0.0
Beardsley Canal Wash 53100 241.5 1548 4.9 1211.1 1211.1 1211.2 0.0
Beardsley Canal Wash 53000 2331 1503 5.0 1211.0 1211.0 1211.1 0.0
Beardsley Canal Wash 52900 2325 1490 5.1 1210.9 1210.9 1211.0 0.0
Beardsley Canal Wash 52800 231.9 1477 5.1 1210.8 1210.8 1210.9 0.0
Beardsley Canal Wash 52700 238.8 1494 5.1 1210.8 1210.8 1210.8 0.0
Beardsley Canal Wash 52600 238.0 1480 51 1210.7 1210.7 1210.7 0.0
Beardsley Canal Wash 52500 237.3 1464 52 1210.5 1210.5 1210.6 0.0
Beardsley Canal Wash 52400 236.5 1448 5.2 1210.4 1210.4 1210.5 0.0
Beardsley Canal Wash 52300 242.9 1461 5.2 1210.3 1210.3 1210.4 0.1
Beardsley Canal Wash 52200 234.6 1413 5.4 1210.2 1210.2 1210.2 0.0
Beardsley Canal Wash 52100 233.7 1394 5.4 1210.1 12101 12101 0.0
Beardsley Canal Wash 52000 232.6 1373 5:5 1209.9 1209.9 1210.0 0.0
Beardsley Canal Wash 51900 231.1 1335 5.7 1209.8 1209.8 1209.8 0.1
Beardsley Canal Wash 51800 237.0 1351 5.6 1209.7 1209.7 1209.7 0.1
Beardsley Canal Wash 51700 242.5 1353 5.6 1209.5 1209.5 1209.6 0.1
Beardsley Canal Wash 51600 240.9 1325 5.7 1209.4 1209.4 1209.4 0.1
Beardsley Canal Wash 51500 2391 1294 5.9 1209.2 1209.2 1209.3 0.1
Beardsley Canal Wash 51400 237.0 1259 6.0 1209.0 1209.0 1209.1 0.1
Beardsley Canal Wash 51300 221.8 1169 6.5 1208.7 1208.7 1208.8 0.1
Beardsley Canal Wash 51200 219.1 1119 6.8 1208 .4 1208.4 1208.6 0.2
Beardsley Canal Wash 51100 215.7 1057 7.2 1208.0 1208.0 1208.2 0.2
Beardsley Canal Wash 51000 228.5 1030 7.3 1207.6 1207.6 1207.9 0.4
Beardsley Canal Wash 50900 326.3 1102 7.4 1207.0 1207.0 1207.7 0.6
Beardsley Canal Wash 50560 225.0 790 9.6 1205.2 1205.2 1205.9 0.7
Beardsley Canal Wash 50160 190.0 757 10.1 1202.8 1202.8 1203.8 1.0
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Table S

Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION
Width Section Area | Mean Velocity | Regulatory |  Without With Increase

Reach Cross Section | FEMA ID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
Perryville Rd. Wash 34 110.6 190 1.8 1212.7 1212.7 1212.9 0.2
Perryville Rd. Wash 33 139.0 130 4.0 121712 1211.2 1211.4 0.2
Perryville Rd. Wash 32 135.0 127 4.4 1206.7 1206.7 1207.7 1.0
Perryville Rd. Wash 31 1311 149 3:2 12035 1203.5 1204.3 0.8
Perryville Rd. Wash 30 130.0 116 4.3 1199.6 1199.6 1199.8 0.2
Perryville Rd. Wash 29 130.0 171 34 1197.0 1197.0 1197.3 0.3
Perryville Rd. Wash 28 155.0 157 39 1194 .1 1194 1 1194.7 0.7
Perryville Rd. Wash 27 116.0 130 5.8 1190.2 1190.2 1190.8 0.6
Perryville Rd. Wash 26 34.8 3 8.3 1185.7 1185.7 1186.0 0.3
Perryville Rd. Wash 25 79.0 125 5.0 1183.0 1183.0 1183.3 0.3
Perryville Rd. Wash 24 61.3 93 7.0 1181.4 1181.4 1181.7 0.3
Perryville Rd. Wash 23 1233 420 1.6 1179.9 1179.9 1180.3 0.4
Perryville Rd. Wash 22 124.0 167 4.4 1179.7 1179.7 1179.8 0.2
Perryville Rd. Wash 2l 58.2 140 9.1 1176.6 1176.6 1176.6 0.0
Perryville Rd. Wash 20 83.3 171 41 11735 1173.5 1173.7 0.3
Perryville Rd. Wash 19 95.1 176 4.1 1170.6 1170.6 1171.2 0.6
Perryville Rd. Wash 18 171.3 256 2.8 1168.2 1168.2 1169.0 0.8
Perryville Rd. Wash 17 226.3 410 2.1 1167 .4 1167 .4 1168.2 0.8
Perryville Rd. Wash 16 215.7 194 6.2 1166.2 1166.2 1166.6 0.4
Perryville Rd. Wash 15 139.0 247 3.7 1161.7 1161.7 1162.5 0.8
Perryville Rd. Wash 14 95.0 278 3.2 1160.2 1160.2 1160.9 0.7
Perryville Rd. Wash 13 97.1 147 7.3 1156.3 1156.3 1156.4 0.1
Perryville Rd. Wash 12.4 328.0 790 0.3 1154.9 1154.9 1155.0 0.1
Perryville Rd. Wash 12.2 345.0 221 0.2 1154.9 1154.9 1155.0 0.1
Perryville Rd. Wash 11.8 267.0 51 2.6 1152.1 11521 1152.2 0.1
Perryville Rd. Wash 11 65.7 100 1.8 1151.0 1151.0 11511 0.1
Perryville Rd. Wash 10 68.9 121 1.9 1149.7 1149.7 1149.7 0.1
Perryville Rd. Wash 9 73.7 142 2.0 1148.2 1148.2 1148.3 0.0
Perryville Rd. Wash 8 60.3 114 2.8 1146.2 1146.2 1146.2 0.0

W:i\2004Projects\042284.02_North Inlet Channe] CLOMR\CLOMR\TDN\Report\Floodway Datal .xls

4/27/12007



Table 5

Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION

Width Section Area | Mean Velocity | Regulatory |  Without With Increase
Reach Cross Section | FEMA ID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
Perryville Rd. Wash it 65.9 138 2.6 1144 .1 1144 1 11442 0.1
Perryville Rd. Wash 6 56.1 133 3.0 1142.4 1142.4 1142.6 0.1
Perryville Rd. Wash 5 52.2 125 3.6 1140.1 1140.1 1140.3 0.2
Perryville Rd. Wash 4 65.4 166 3.0 1138.2 1138.2 1138.4 0.2
Perryville Rd. Wash 3 441 75 7.4 1133.6 1133.6 1133.6 0.0
Perryville Rd. Wash 2 85.8 292 2.1 11331 11331 1133.1 0.0
Perryville Rd. Wash 1 219.8 883 0.7 11331 11331 11331 0.0
Perryville Rd. Wash 0.7 53.5 128 5.1 1131.1 1131.1 1131.1 0.0

W:2004Projects\042284.02_North Inlet Channel CLOMR\CLOMR\TDN\Report\Floodway Datal .xls

4/27/2007






APPENDIX A

General Documentation and Correspondence






Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent: Thursday, November 13, 2008 5:52 PM
To: 'Jon Wolf'

Subject: EMAIL 2 OF 2 -- NIC CLOMR -- More items

Attachments: No-insurable_structures.pdf; transmit_to_property owner.pdf; Alternatives_background.pdf

4) The affected parcels, all of which are owned by the "Maricopa Water District",
for short, are listed on the determination of no-insurable structures.

5) The Maricopa Water District is a partner in the design project. The were
notified of the BFE changes in the Design Report and CLOMR Report. Two
transmittal sheets to "MWD" of these reports is attached.

6) Background for the selected alternative is also attached.

Let me know if anything else comes up.

Mike Duncan
602-506-4732

03/09/2009



FLOOD CONTROL DISTRICT

of Maricopa County
2801 W. Durango Street, Phoenix, Arizona 85009
Telephone (602) 506-1501 Fax (602) 372-6232

FLOOD HAZARD FLOOD INSURANCE RATE MAPS (FIRM) INFORMATION
Property Address: _DET ERMINATION -- Vacant land with no insurable structures

City: State: AZ Zip: 85 Parcel No.: see below

Requested By: Phone:

Mailing Address: Fax No.:

Select one (REQUIRED): [/ Vacantland [ Existing Building

The following is based upon the above property information:
FIRM Community Number: Map Number: _04013C
Panel Number: Suffix: Effective Date:

D Based upon the above information, the property's exact location cannot be made on the FIRM.

D The property is located in Flood Insurance Rate Map (FIRM) Zone . Zone B, C or X are outside
the delineated 100 year floodplain. Flood insurance is available, but not required by the Federal Insurance
Administration, for buildings concerned with a federally insured loan. Flood insurance is optional at the
discretion of the owner or lending institution.

D The property is located in Flood Insurance Rate Map (FIRM) Zone D. Zone D is an area in which flood hazards
are undetermined. Flood insurance is available, but not required by the Federal Insurance Administration, for
buildings concerned with a federally insured loan. Flood insurance is optional at the discretion of the owner or
lending institution.

The property is wholly or partially within a Special Flood Hazard Area, FIRM Zone . Federal
D law requires flood insurance as a condition of federally insured mortgage or loan secured by buildings within a

Special Flood Hazard Zone.

Base Flood Elevation, (AO Zone, use depth), if shown is feet, NGVD.

If erosion setback is applicable, Level 1 erosion setback is:

There are no insurable structures on these six parcels (which are all vacant land):
502-09-010A, 502-22-001A, 502-22-002A, 502-22-003A, 502-22-004A, and
502-28-004A. All of these parcels are owned by the Maricopa County Municipal Water

“Conservation District Number One, P.O. Box 900, Waddell, AZ 85355

This community participates in the National Flood Insurance Program - Regular. Check with your insurance carrier for
premium discounts on flood insurance. The discounts vary depending on the community in which the property is located.

NOTE: The above flood hazard information is based on the property information furnished to us and the current Flood
Insurance Rate Map for the area. The erosion setback is determined using the Flood Insurance Study maps. The District,
the County or any officer or employee thereof do not warrant the accuracy of this information and are not responsible for
any expense, losses or damage that may rem@m reliance on this information by the requestor or any third party.

Floodpiain Management - Date

FCD 08/05



FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

2801 West Durango Street

LETTER OF TRANSMITTAL

Phoenix, Arizona 85009 DATE y 768 NG
(602) 506-1501 s i
/7 RE
T0 G, B i £
i ! 7 e
B A g R
[ = i S|
WE ARE SENDING YOU P/Aﬁachod [0 Under separate cover via the following items:
[J Shop drawings [ Prints J Plans [J Samples [0 Specifications
[0 Copy of letter [0 Change order o
COPIES DATE NO. DESCRIPTION
/ 7% ; o / 7~
| Y i
¥ L R
THESE ARE TRANSMITTED as checked below:
O For approval L] Approved as submitted O Resubmit_____copies for approval
{1 For your use 1 Approved as noted 00 Submit copies for distribution
1 As requested [ Returned for corrections [0 Return corrected prints

i For review and comment
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O

19
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COPY TO
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SIGNED: = A
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WHITE TANKS
FLOOD RETARDING STRUCTURE # 3
NORTH INLET CHANNEL

BACKGROUND ON ALTERNATIVES

Five alternatives were considered during the Pre-Design phase of this project; sce the
attached excerpts from the Pre-Design Report. Alternative 4, which features an
additional channel on the east side of Beardsley Canal, was selected, based mostly on
costs. The costs are on page 21 and the advantages are on page 22, which are attached.

In addition, during the Design phase, the alternatives were considered again, and the
same Alternative 4 was chosen.



WHITE TANKS
FLOOD RETARDING STRUCTURE #3

NORTH INLET CHANNEL

PRE-DESIGN STUDY REPORT

CONTRACT FCD 2000 C036
ASSIGNMENT 3

July 24, 2002
WP #011315.03

Prepared for: Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009
Phone: (602) 506-1501
Fax:  (602) 506-4601

Prepared by: Wood, Patel & Associates, Inc.
2051 West Northern Avenue
Suite 100
Phoenix, Arizona 85021
Phone: (602) 335-8300
Fax: (602) 335-8580

Engineer Peer Reviewer



TABLE OF CONTENTS

1.0 PROJECT BACKGROUND Lottt I
1.1 DIESTIIEEION wiaussovaimiesmionesssomssas o sssimnm i s o s e e R AT e A PSS FE TS T S S SO VS S 1
1.2 L s e e S O o e SO T e S I
1.3 {75077 o1« T R O PR 2
1.4 T C L D O U USSR 2
1.5 PrEvIORS SIS - ianss s ssmosvarinssssmsnrness sfsasss o 54 Smes s as oA A0S S et oo o4 B S A5 LTS S 2
2.1 Existing FEAIUes. c.ocvmmusre somsonsmasimtmsens sismeiinsss S R S S S SR e G 3
2. Current Operation.. ..o e 6
2.3 SO T T e e e e e e e e e T 6
2.4 herisAictional DIEMDCAMIBT .c.; oo cairossmmenssn imas s s ssiiss s sisssssmsy i issst s sessasssdmsssstvssnississ 7

3.0 DEVELOPMENT OF ALTERNATIVES Lot 8
3l Description of Aliematives — North Inlet Channel.......wisiimmmsse i &

311 Alternative 1 — Native Desertscaped Earthen Channel.................... 8
3.1.2 Alternative 2 — Concrete Channel with Native Desertscaped Overbanks .. 9
315 Alternative 3 — Detention Basin Near Olive Avenue ... 9
3.1.4 Alternative 4 — Additional Channel on East Side of Beardsley Canal ... i
3.1.5 Alternative 5 — NO ACHON ..ot 12
3.2 Description of Altematives — Northern Avenue DIVErsion oo vmissssmessminmes E
B3 Hydraulic AnalySis ..o 14
334 Noith Inlet Channel HYaTaIIES . .« .o.v:sm s ssmsesyss s s s 15
3.3.2 Northern Avenue Diversion HydraulicS....oooooooioiiiii 15
3.4 Evaluation of ARCIMEIIVES ..o 16
34.1 North Inlet Channel Alternative Evaluation.......c.ccoieiiiviianiniieneninionns 16
342 Northern Avenue Diversion Alternative Evaluation ..o 22

4.0 RECOMMENDATIONS & CONCLUSBIONS ... ccommismmmiiosssme siossorassigossss TR o S 25

4.1 North Inlet Channel — Selected Alternative.........c.ooeoieveeen
4.2 Northern Avenue Diversion — Selected Alternative ...
4.3 RecommENAAtIONS ....v..oiimmmrsmesenssomsanasssesssssasssmsinssngessose
5.0 15% TO 30% DESIGN PLAN AND PROFILE ...................]
5.1 OBBERGL oo sions s es s Sa s s dA YA R S SR K e SRS, | &,
52 L andscape COntEpl.. .cuem sy mmpms s sassor 3
WOOD/PATEL i Pre-Design Study Repont

White Tanks FRS #3. North Inlet Channel
Contract No. FCD 2000 C036



3.0 DEVELOPMENT OF ALTERNATIVES

3.1

Description of Alternatives — North Inlet Channel

Four alternatives have been developed to prevent breakout along the Beardsley Canal Wash.
The alternatives are: native desertscaped carthen channel, concrete channel with native
desentscaped overbanks, detention basin near Olive, and additional channel on east side of
Beardsley Canal. A no action altcrnative is also discussed. Each alternative is further

described below.

The channel alignment has been divided into different segments based upon flow rates and
treatments. Segment | 1s from Waterfall Wash to Olive Avenue. Segment 2 continues from
Olive Avenue to Cholla Wash. Segment 3 is between Cholla Wash and Northern Avenue
and Segment 4 extends from Northern Avenue to FRS #3. In the initial phase of this study,
the channel investigations included an additional segment between Peoria Avenue and the
north end of Segment 1 at Waterfall Wash. However, since it was determined that the
existing wash has adequate capacity for the 100-vear flows and there is not a risk of
breakout above the Waterfall Wash confluence, the District removed this segment from the

analysis.

3.1.1 Alternative 1 — Native Desertscaped Earthen Channel
The native desertscaped carthen channel alternative is an earth channel from
Waterfall Wash to the FRS #3 that includes kinder and gentler topographic features.
It requires drops to maintain sub-critical flow condittons. The proposed channel
slope i1s 0.05% with 6:1 side slopes, 2.0 feet of freeboard, and a maximum

permissible velocity of 3.0 fi/s.

The maximum permissible velocity was determined using TR-25, Design of Open
Channels, NRSC. From References 11 and 18, it is estimated that the Dss of
material in the wash s between | and 2 millimeters. The non-scouring velocity for
sediment laden flow is thus estimated to be approximately 3 ft/s from Figure 6-1 of
TR-25. This can be compared with existing flow velocities in the Beardsley Canal

Wash of 6 to 12 ft/s.

e O A A ST Ot
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3:1.2

This alternative includes a 6-foot wide equestnan trail, a 5-foot wide pedestrian

trail, landscaping. and mult-use facilities. A S-barrel 10-toot by 6-foot box culvert

at Olive Avenue and a 10-barrel 10-foot by 6-foot box culvert at Northern Avenue

was considered as part of this Alternative. The approxumate length of the channel

and trail improvements 1s 10,730 feet. A sketch ot the channel cross-section is
shown in Appendix A, A conceptual layout and profile of Alternative 1 are shown

5

in Plate 3-1. sheets 1 through

These cutverts at the Olive Avenue crossing would be

replaced by a S-barrel 10 'x6 " box culvert in

Alternative |

Alternative 2 — Concrete Channel with Native Desertscaped Overbanks

I'his alternative consists of constructing a 6-inch thick concrete-lined channel with

native desertscaped overbanks consisting of trails, landscaping, and multi-use
teatures. The longitudimal channel slope would be between 0.31% and 0.35%. with
2:1 side slopes, 2.0 feet of frecboard, and a maximum flow velocity 1s 15 ft/s. The

box culvert sizes at Olive and Northemn are the same for this altemative as m

Alternative 1. The length of improvements for this alternative 1s also 10,750 feet

=
I

I'he channel cross-section is depicted in Appendix A, Plate 3-2, sheets | through 3,

shows the conceptual plan and profile for Altemative 2.

Alternative 3 — Detention Basin Near Olive Avenue
[he goal of Alternative 3 15 to prevent breakouts across the Beardsley Canal with
a munimum of channel improvements. The flow rate in the Beardsley Canal

Wash cannot be increased above the exisuing conditions where adverse impacts

~— e e — e i
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to adjacent property would occur. The breakout tlow at Olive Avenue for the
100-year event is 622 cfs according to the Loop 303 study and 500 cfs according
to FEMA. Alternative 3 prevents the breakout at Olive Avenue and does not
increase existing flow rates in the Beardsley Canal Wash Corridor between Olive

and Northern Avenues.

This alternative includes constructing an off-line detention basin in the northwest
corner of the Olive Avenue and Beardsley Canal crossing to reduce the
downstream peak by about 650 cfs. A drop structure and a segment of concrete-
lined channel would be constructed near the basin along with an overflow
spillway structure to divert flow into the basin. A site plan sketch of the basin is
shown in Appendix A. As part of the improvements, a 5-barrel 10-foot by 6-foot
box culvert would be constructed at Olive and a 12-barrel 10-foot by 7-foot box
culvert would be constructed at Northern. These culverts would provide a 100-
vear dry crossing across the Beardsley Canal Wash. The equestrian and
pedestrian trails would extend past Olive Avenue along the concrete-lined
channel to the drop structure. The length of trails would be approximately 9,840

feet. Plate 3-3, sheets 1 through 3, shows the plan of Alternative 3.

Slope protection on the west embankment of the Beardsley Canal would be put in
place at the confluence with Cholla Wash. The purpose of the slope protection 1s
to prevent erosion of the Beardsley Canal embankment from impinging tlow
from Cholla Wash. The protection will be of sufficient height to provide

protection against run-up.

It was determined that the capacity of the channel south of Northern Avenue 1s
adequate; therefore, no upsizing of the channel is needed. However, since this
portion of channel will now be carrying a significant increase in flow due to the
Northern Avenue culvert improvements, slope protection for the east bank along
the channel has been considered. Hydroseeding would be applied to the channel

areas impacted by construction activities south of Northern Avenue.

W
WOOD/PATEL 10 Pre-Design Study Report
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West embarbment of Beardsley Canal to receive

stope protection at confluence with Cholla Wash

Between Olive and Northern Avenues, no improvements would be made along
the existing natural corridor of the Beardsley Canal Wash, with the exception of
slope protection at Cholla Wash discussed earlier in this section. Additionally, a
100-foot trail comidor would be placed on the east side of the Beardsley Canal

right-of-way.

3.1.4  Alternative 4 — Additional Channel on East Side ol Beardsley Canal
Alternative 4 would also prevent breakouts with partial improvements. It
mncludes a diversion of 622 cfs at Olive Avenue into a proposed additional
channel on the east side of the Beardsley Canal between Olive and Northern
Avenues. This diversion would be routed back mto the Beardsley Canal Wash at
Northern Avenue. This additional channel on the east side of the Beardsley
Canal (East Channel) would be a kinder and gentler carth-lined channel and

would include pedestrian and equestrian tr a mainienance path, landscape

features, and amenities. The channel would be at a 0.09% slope with varying
side slopes, 2.0 feet of freeboard, and a 10-foot bottom width. A sketch of a
typical east channel cross-section is shown in Appendix A. The diversion at
Olive would require a drop into a 10-foot by 6-foot box culvert to cross under the
road and canal. The crossing at Northern would require a 10-foot by 6-foot box

culvert. The plan and profile for Alternative 4 are shown on Plate 3-4.

A Manning’s n value of 0.03 was used for the channel. This is approprniate for an

1 R i - 4 o | i - | P
carth-lined channel with gradual undulating banks, vegetative cover, and an

p— ——————
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aged-channel condition. Excessive vegetative growth with a Manning’s n value

of 0.04 will sull work, since the channel was designed with an extra foot of

freeboard.

With this alternative, slope protection at Cholla Wash and along the channel

south of Northern Avenue would also be constructed.

The maximum permissible velocity was determined using 7R-25, Design of Open
Channels, NRSC. It 1s assumed that the D5 of matenial along the East Channel
alignment would also be between 1 and 2 millimeters. The non-scouring velocity
for sediment laden tlow is thus estimated to be approximately 3 ft/s from Figure

6-1 of TR-25.

In addition to the box culverts required for the East Channel, box culverts would
be required for the Beardsley Canal Wash crossings at Olive Avenue and
Northern Avenue to provide dry crossings at these locations. This alternative
proposes a 4-barrel 10-foot by 6-foot box culvert at Olive Avenue and a 12-barrel
10-foot by 7-foot box culvert at Northern Avenue. The length of trails proposed

for this alternative 1s about 9,180 feet.

3.1.5 Alternative 5 — No Action
The No Action Alternative would not alter the existing Beardsley Canal Wash in
any way. The 100-year storm discharge would breakout at Olive and Northern
Avenues. A significant concemn of a possible canal breach exists where the
Cholla Wash impinges upon the Beardsley Canal embankment, If the breach
occurs, it would create a significant flood hazard to the parcel/property owners
on the downstream side of the canal. A floodplain delineation would also need to
be performed east of the canal to determine which properties would be at nisk.
These properties would need flood insurance due to the continued risk of
breakout from the Beardsley Canal Wash. The current floodplain limits on the
west side of the Beardsley Canal would remain as 1s. The risk of damages to the

Beardsley Canal would not change.

S SIS
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Construction Elements

Table 3-2

Alternative 1

North Inlet Channel Cost Summary

Alternative 2

Alternative 3

Alternative 4

Excavation $4.104,412 $817,100 $357,178 $296,436
Channel Lining 50 $6,646,252 $337,291 $0
Railing SO $322,500 $20,700 $0
Overflow Structure $0 $0 $127,100 30
Slope Protection SO $0 $972,188 $921,788
Drop Structures $2,969,137 $578,704 366,620 $230.268
Culverts $369,939 $369,939 $418,587 $544,447
Landscaping $1,231,956 $171,763 $213,494 $193,853
Maintenance Road $150,500 S150,500 $83,580 $72.100
Aesthetic Treatment $368,064 $360,376 $107,937 594,632
Construction Subtotal: £9,194,009 $9,417,133 $2,704,675 $2.353.523
12% Engineering & Construction _
$1,103,281 $1.130,056 $324,561 $5282,423
Administration
20% Construction & Other
$1,838,802 $1,883,427 $540,935 $470,705
Contingency
Construction Total: $12,136,092 $12.430,616 $3,570,170 $3,106,650
Right-of-Way
Right-of-Way $1,607,620 $446,899 $335.879 $300,771
10% Administrative Costs $160,762 $44,690 $33,588 $30,077
Right-of-Way Total: $1,768,382 $491,589 $369,467 $330,848
PROJECT TOTAL (Rounded): $13,900,000 $12,900,0060 $3,900,0600 $3,400,000
Operation & Maintenance
50 Year Operation & Maintenance $3,592,083 $581,375 $807,885 §$742.051
LIFE CYCLE TOTAL (Rounded): $17,500,000 $13.,500,000 $4,700,000 $4,200,000

WOOD/PATEL

Pre-Design Study Report
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Table 3-3

North Inlet Channel Alternative Opportunities Evaluation

Alternative
Advantage
1{2|3|4}5
Increased safety e oo
»Cost effectiveness o s e
»Itéggic;irxrlgl)pponunitics (el e
Low impa& of adjacent neighbors - efo e
Ability to implement monetarily T e]e ]
Acceptable to Public ° |
r\cceplabfc to DISTRICT T T [ele
Low environmental unpact I
Provides relief to FRS #3 inflow volume ; .
Low O & M costs ’ “Jele]e
}\l;;h—(iz(; vpigasc construction ; ele|
Low Construction Impact 1 s e e
L

Some alternative opportunities are not identified in Table 3-3. Because the
owner of property over which breakout flow traverses is responsible for the
conveyance across the property, an agreement might be possible tor cost
participation with the MWD in the form of land acquisition for property on the
cast side of the Beardsley Canal and assistance with improvements through this
area as part of Alternative 4. This agreement may also include right-of-way for a
channel along Northem Avenue between the Beardsley Canal and Perrywille

Road if a Northern Avenue Diversion Alternative 1s sclected.

3.4.2  Northern Avenue Diversion Alternative Evaluation
The Northern Avenue Diversion Alternative evaluation includes a determination
of cost savings due to reduced excavation in FRS #3 if storm runoff is diverted
down the Northern Avenue alignment. The unit prices used in the URS Loop 303
Report were utilized for all Northern Avenue Diversion elements so a direct
comparison could be made to the Baseline model. These unit prices are shown in
Table 3-4. The excavation quantity for the detention basins includes three feet of
WOOD/PATEL 22 Pre-Design Study Report
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Public Notice Announcement



The purpost iis newsletteris to update residents
of the latest uesign plans for the White Tanks FRS
#3 North Inlet Channel (NIC) Flood Control Project.
The NIC project is a cooperative effort between the
Flood Control District of Maricopa County (District)
and the Maricopa Water District (MWD).

Through the efforts of a large District planning study
called the White Tanks Area Drainage Master Plan,
it was determined that 100-year flood waters
currently break out across the Beardsley Canal and
flow to the east, inundating a residential area. The
following measures were recommended to alleviate
the problem:

* Construction of a channel along the east side of
the Beardsley Canal from Olive Avenue to
Northern Ave.

* Construction of a flow-splitter structure and
road/canal crossing at Olive,

* Construction of a road/canal crossing at
Northern.

* Construction of a box culvert crossing at
Northern.

* Erosion protection at the confluence of Cholla
Wash and Beardsley Canal Wash.

* Improvements to the existing channel west of
the Beardsley Canal and south of Northern.

Once complete, the NIC project will protect the
Beardsley Canal between Olive and Northern, the
existing flood control channel south of Northern
Avenue, and approximately 118 homes east of the
Beardsley Canal.

Design of the project features began in September
of 2004 and 30% plans are currently available for
public review and comment (see public meeting
information on reverse side). The final design of the
NIC project is scheduled for completion by Fall 2005
and it is anticipated that construction will begin on
the project features in early 2006. Total construction
cost for the projectis estimated to be $5.9 million.

www.fcd.maricopa.gov
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White Tanks FRS #3
North Inlet Channel
Flood Control Project

January 2005

Public Meeting Information Inside



White Tanks FRS #3 North Inlet Ci innel Flood Control Projec.

L S et o

Public Meeting

Tuesday, February 8, 2005

6:00 - 7:30 p.m.
Inlet :
----------- SR B sooimasmmons Willow Canyon High School
e Cafeteria
8 17901 W Lundberg St
g Surprise, AZ 85374
T
D | NS;‘:,,':;?‘ ~ The District is holding a public meeting to

give residents an opportunity to review
exhibits of the 30% design plans and
provide any comment on the project.
District staff and representatives from the
consultant team will be available at the
meeting to answer any questions. A formal
presentation will not be given.
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e J : Please direct all questions to:

| E Bt Bobbie Ohler, Project Manager
o & 3 ; Flood Control District of
) Maricopa County
2801 W. Durango St.
Phoenix, AZ 85009
Phone: (602) 506-2943
Fax: (602) 506-8561
Email: bao@mail.maricopa.gov
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Nl Effective Floodplain

FEMA Floodplain

Para recibir una copia de este folleto en Espafol, favor de
llamar a Joe Mufioz al Distrito de Control de Inundaciones
Condado de Maricopa al 602-506-1501.

Flood Control Di







Board of Directors
Fulton Brock, District 1
Don Stapley, District 2

Flood Control District Andrew Kunasek, Distict 3

" Max Wilson, District 4
of Maricopa County Mary Rose Wilcox, District 5

awww.fcd.maricopa.gov

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

TT: 602-505-5897

June 25, 2007

Mounir Boudjemaa, M.S.
Revisions Managet - Atizona
MOD Team

Michael Baker Jr. Inc.

3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

Subject: Submission of CLOMR package for
North Inlet Channel Improvements at
White Tanks Flood Retarding Structure No. 3

Watercourses: Beardsley Canal Wash -- NAVDS88 Vertical Datum
Perryville Road Wash -- NGVD29 Vertical Datum

No. of FIRM panels affected: 2

Dear Mounir:

The project of the enclosed CLOMR package affects two watercourses: Beardsley Canal Wash
which flows into the White Tanks Flood Retarding Structure No. 3, and Perryville Road Wash
which is the next watercourse to the east. Thete are two separate sets of work maps for the two

watercourses, and two different vertical datums are used, as noted above.

We will send the appropriate fees, once a case number has been assigned. The report, models, and
CAD files are in electronic form on the CD at the back of the notebook.

Sincerely,

Wi Ooram

Mike Duncan, P.E., CFM

Project Manager
phone: 602-506-4732 email: mwd@mail. maricopa.gov

Enclosures: 1 notebook



Copies to:

Max Yuan

Hazards Study Branch, Mitigation Directorate
Federal Emergency Management Agency

500 C STREET SW

WASHINGTON DC 20472-0001

Brian Cosson, CFM

NFIP Coordinator, Flood Mitigation
Arizona Department of Water Resources
3550 N CENTRAL AV

PHOENIX AZ 85012-2105

Larry Broyles, P.E.

City Engineer

Engineering Department

5850 W. GLENDALE AV, STE 315
Glendale AZ 85301-2599

Jeffrey Minch, P.E.

Wood, Patel & Associates, Inc.
2051 W NORTHERN AV, STE 100
PHOENIX AZ 85021 ‘
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Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO: TADNMIN !
Project Manager Case No.: 07-09-1500R TR
Flood Control District of Maricopa County Communities: City of Glendale and [ENG 2
2801 West Durango Street Maricopa County, AZ [TceNrac™s |
Phoenix, AZ 85009 Community Nos.: 040045 and 040037 {RooR:

316-FEE

Dear Mr. Duncan:

This responds to your request dated June 25, 2007, that the Department of Homeland Security’s Federal
Emergency Management Agency (FEMA) issue a conditional revision to the Flood Insurance Rate Map
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is
listed below.

Identifier: North Inlet Channel Improvements

Flooding Sources: Beardsley Canal Wash and
Perryville Road Wash

FIRM Panel(s) Affected: 04013C1580 H and 04013C1590 H

FEMA has implemented a procedure to recover costs associated with reviewing and processing requests
for modifications to published flood information and maps. A copy of the notice summarizing the current
fee schedule, which was published in the Federal Register, is enclosed for your information. In
accordance with this schedule, the fee for your request is $4,000 and must be submitted before we can
begin processing your request. Payment of this fee must be made in the form of a check or money order,
made payable in U.S. funds to the National Flood Insurance Program (NFIP), or a credit card payment
(Visa or MasterCard only). For identification purposes, the case number referenced above must be
included on the check or money order.

The payment must be sent to the following address:

FEMA National Service Provider
3601 Eisenhower Avenue
Alexandria, VA 22304-6425

Upon receipt of the requested payment, we will begin our technical review of your request. When you

write to us about your request, please include the case number referenced above in your letter. Unless
otherwise directed by you in writing, we will keep the submitted data in our files.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map
Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions
concerning your request, please call the Revisions Coordinator for your State, Mounir Boudjemaa, M.S.,
who may be reached at (703) 317-6295.

Sincerely,

el Cpafu

Syed Qayum, CFM
National LOMR Technical Manager
Michael Baker Jr., Inc.

Enclosure



Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

This notice contains the fee schedule for processing certain types of requests for changes to National Flood
Insurance Program (NFIP) maps. The fee schedule allows FEMA to further reduce the expenses to the NFIP
by more fully recovering the costs associated with processing conditional and final map change requests. The
fee schedule for map changes is effective for all requests dated October 30, 2005, or later and supersedes the
fee schedule that was established on September 1, 2002.

To develop the fee schedule for conditional and final map change requests, FEMA evaluated the actual costs of
reviewing and processing requests for Conditional Letters of Map Amendment (CLOMAs), Conditional Letters of
Map Revision — Based on Fill (CLOMR-Fs), Conditional Letters of Map Revision (CLOMRs), Letters of Map
Revision — Based on Fill (LOMR-Fs), Letters of Map Revision (LOMRSs), and Physical Map Revisions (PMRs).

Based on our review of actual cost data for Fiscal Years 2004 and 2005, FEMA has established the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted under
44 CFR 72.5.

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs

Request for single-lot/single-structure CLOMA and CLOMR-F.............oooviiiiiiiiiiiiceeceeceece $500
Request for single-lot/single structure LOMR-F ..ot $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMR-F previously iSSued by US) ......ccoovieeiiieiiiiiiieeeeeeeeeeeeee e $325
Request for multiple-lot/multiple-structure CLOMA .........c.ooooiiiiioiieciecieeeeeeeeee e $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F ..o $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built

information (CLOMR-F previously iSSU€d) ............cccieiuieiiiioieeiieiieceeeeeeeeeeeee e $§700

Fee Schedule for Requests for CLOMRs

Request based on new hydrology, bridge, culvert, channel, or combination
OF ANY OF tRESE ...t ea e s $4,000
Request based on levee, berm, or other structural measure ...............ccooeveveeieiiiicieiciicieeceeeeee $5,000

Fee Schedule for Requests for LOMRs and PMRs

Requesters must submit the review and processing fees shown below with requests for LOMRs and PMRs that
are not based on structural measures or alluvial fans.

Request based on bridge, culvert, channel, or combination thereof................ccccevivviiiieineeceenn. $4,400
Request based on levee, berm, or other structural measure .............c.ccoeveevieeeieeieeceecie e $6,000
Request based on as-built information submitted as follow-up to CLOMR ...........cccecveevvvreeninnnen. $4,000

Fees for CLOMRs, LOMRSs, and PMRs Based on Structural Measures on Alluvial Fans

FEMA has revised the initial fee for requests for CLOMRs and LOMRSs based on structural measures on
alluvial fans to $5,600. FEMA will also continue to recover the remainder of the review and processing costs
by invoicing the requester before issuing a determination letter, consistent with current practice. The
prevailing private-sector labor rate charged to FEMA ($60 per hour) will be used to calculate the total
reimbursable fees.

Payment Submission Requirements

Requesters must make fee payments for non-exempt requests before we render services. This payment must
be in the form of a check or money order or by credit card payment. Please make all checks and money orders
in U.S. funds payable to the National Flood Insurance Program. We will deposit all fees collected to the
National Flood Insurance Fund, which is the source of funding for providing this service.



U.S. Department of Homeland Security
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Project Manager

Flood Control District of Maricopa County
2801 West Durango Street
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NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

September 24, 2007

Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO:

Project Manager Case No.: 07-09-1500R

Flood Control District of Maricopa County Communities: City of Glendale and

2801 West Durango Street Maricopa County, AZ

Phoenix, AZ 85009 Community Nos.: 040045 and 040037
316-ACK

Dear Mr. Duncan:

This responds to your submittal dated August 13, 2007 concerning a June 25, 2007 request that the
Department of Homeland Security’s Federal Emergency Management Agency (FEMA) issue a conditional
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas.
Pertinent information about the request is listed below.

Identifier: North Inlet Channel Improvements

Flooding Sources: Beardsley Canal Wash and
Perryville Road Wash

FIRM Panel(s) Affected: 04013C1580 H and 04013C1590 H

We have completed an inventory of the items you submitted. Our review of the submitted data indicates
we have the minimum data required to perform a detailed technical review of your request. We have also
received the required review and processing fee ($4,000). If additional data are required or if delays are
encountered, we will inform you within 60 days of the date of this letter.

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer,Mr. Jon Wolf, CFM by
e-mail at Jon. Wolf@mapmodteam.com or by telephone at (970) 375-9729, or the Revisions Coordinator
for your State, Mr. Mounir Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at

(703) 317-6295.
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= e | National LOMR Technical Manager

Michael Baker Jr., Inc.

ce: Mr. Jeffery Minch, P.E.
Wood, Patel & Associates

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent: Thursday, September 27, 2007 10:42 AM
To: Jon Wolf (jwolf @mbakercorp.com)
Subject: Hydrology info. regarding Beardsley Canal and Perryville Rd. Washes

Attachments: Figure_4-1 - Produced 5-21-04 Exist Cond Basins.pdf

Jon, here's the hydrology background:

The Loop 303/White Tanks HEC-1 model, by URS, for over 200 square miles was reviewed
under:

case no. 03-09-1653P, Bullard Wash (by URS), effective DEC 30 2004.

I also had case 04-09-0318P, Camelback Road Wash (by URS), effective DEC 30 2004,
that used this HEC-1;

and Wood Patel used this HEC-1 in case 06-09-B034P, Goodyear Centerpointe (which is
listed in the references at p. 44)

The HEC-1 on the CD has modifications, by Wood Patel for the current case, at about 5
locations.

I have attached a sub-basin map, from 2004, of the entire HEC-1. The current case is
located at roughly mid-height, and around subbasins 3 and 10. Let me know of anything
else that might help you.

Mike Duncan, P.E., CFM
Project Manager
602-506-4732

9/27/2007



NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

i

4 s
ONTROL {5
RECEIVER

October 10, 2007

Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO:

Project Manager Case No.: 07-09-1500R

Flood Control District of Maricopa County Community: City of Glendale and

2801 West Durango Street Maricopa County, AZ

Phoenix, AZ 85009 Community Nos.: 040045 and 040037 ; {

e

316-AD | 777{ L"’lg f

Dear Mr. Duncan:

This responds to your submittal dated August 13, 2007 concerning a June 25, 2007, request that the
Department of Homeland Security’s Federal Emergency Management Agency (FEMA) issue a conditional
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County and Incorporated Areas. Pertinent
information about the request is listed below.

Identifier: North Inlet Channel Improvements

Flooding Sources: Beardsley Canal Wash and
Perryville Road Wash

FIRM Panel(s) Affected: 04013C1580 H and 04013C1590 H

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

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee for
revision requests. If a requester is informed by letter that additional data are required to complete our
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees
already paid will be forfeited for any request for which the requested data are not received within 90 days.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer, Jon Wolf, CFM by e-
mail at Jon. Wolf@mapmodteam.com or by telephone at (970) 903-0558, or the Revisions Coordinator for
your State, Mounir Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at (703) 317-6295.

Sincerely,
Syed Qayum, CFM

National LOMR Technical Manager
Michael Baker Jr., Inc.

Enclosures

ce: Mr. Jeffery Minch, P.E.
Wood, Patel & Associates



NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a
Conditional Letter of Map Revision (CLOMR)

Case No.: 07-09-1500R Requester: Michael Duncan, P.E., CFM

Community: City of Glendale and Community Nos.: 040045 and 040037
Maricopa County, AZ

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

1. The submitted workmap set entitled “Exhibit C-Study Work Maps, C1 Beardsley Canal Wash”
prepared by Wood, Patel, dated April 2007, does not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work map set.

(a) Boundary delineation of the entire currently effective floodway and the entire currently
effective base (1-percent-annual-chance) flood

(b) Boundary delineations of the corrected effective floodway and corrected effective base
flood

(©) The topographic information provided is unreadable. Please enlarge the topographic
contour information used for the boundary delineation of the base flood

d) Locations and alignments of the effective cross sections

(d) Flow line used in the hydraulic model

2. The submitted workmap set entitled “Exhibit C-Study Work Maps, C2 Perryville Road Wash”
prepared by Wood, Patel, dated April 2007, does not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work map set.

(a) Boundary delineation of the entire currently effective floodway and the entire currently
effective base (1-percent-annual-chance) floo.

(b) Boundary delineations of the corrected effective floodway and corrected effective base
flood

(c) Topographic contour information used for the boundary delineation of the base flood

(d Flow line used in the hydraulic model

3. The submitted proposed conditions HEC-RAS model for Beardsley Canal Wash did not include a
floodway analysis. Please revise the proposed HEC-RAS model to include an analysis of the
regulatory floodway. Please be sure that the surcharges do not exceed the 1-foot maximum allowed,
and that there are no negative surcharges.

4. As required on page 9 of the instructions for the MT-2 application/certification forms (copy enclosed),
please provide a copy of the duplicate effective model for Beardsley Canal Wash and for Perrysville
Road Wash (upstream portion). This is required to ensure that the effective model’s input data has
been transferred correctly to the requester’s equipment and to ensure that the revised data will be

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

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



integrated into the effective data to provide a continuous Flood Insurance Study model upstream and
downstream of the revised reach.

5. The narrative portion of the North Inlet Channel Improvements submittal states that an existing earthen
dike results in a levee condition between Cross Sections 3 and 23 on the Perryville Road Wash.
Furthermore, the submittal states that there is no intent to certify this levee, but rather model it in a
comparative fashion, depicting the flooding both with the levee in place, and with the levee having
failed. The without levee model was not found on the submitted disk. Please submit a copy of the
without levee scenario proposed conditions HEC-RAS model.

6. The narrative portion of the North Inlet Channel Improvements submitial states that the hydrologic
information for this study is based on the Loop 303 Corridor/White Tanks Area Drainage Master Plan
Update (URS, 2001 and 2005), and that this hydrology has been previously been approved by the
Flood Control District of Maricopa County (FCDMC) and by the Federal Emergency Management
Agency (FEMA). Yet in Section 4.1, the submittal further states that the “the 100-year peak flows
used in this study are slightly different from the effective FIS peak flows since the hydrology has been
updated based on the proposed CLOMR diversion channel.” Please identify those portions of the
previously-approved Loop 303 Corridor/White Tanks hydrology that have been altered for use in this
CLOMR, and the nature of the alteration. Please provide all relevant hydrologic back-up data and
calculations used to determine the discharges for the baseflood found in the submitted HEC-1
hydrologic model. In addition, it is unclear, based upon the above statements, whether the discharges
used in the submitted hydraulic models utilized future conditions land-uses. Please verify that all
discharges used in the hydraulic models represent existing land-use conditions.

Please send the required data directly to Michael Baker Jr., Inc., Attention: Jon Wolf, CFM, at 1030
Waterfall Lane, Durango, CO 81301. For identification purposes, please include the case number
referenced above on all correspondence.



Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

This notice contains the fee schedule for processing certain types of requests for changes to National Flood
Insurance Program (NFIP) maps. The fee schedule allows FEMA to further reduce the expenses to the NFIP by
more fully recovering the costs associated with processing conditional and final map change requests. The fee
schedule for map changes is effective for all requests dated October 1, 2007, or later and supersedes the fee
schedule that was established on October 30, 2005.

To develop the fee schedule for conditional and final map change requests, FEMA evaluated the actual costs of
reviewing and processing requests for Conditional Letters of Map Amendment (CLOMAs), Conditional Letters of Map
Revision — Based on Fill (CLOMR-Fs), Conditional Letters of Map Revision (CLOMRs), Letters of Map Revision —
Based on Fill (LOMR-Fs), and Letters of Map Revision (LOMRs).

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has maintained the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted under
44 CFR 72.5.

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs

Request for single-lot/single-structure CLOMA and CLOMR-F.........c.oovioiiiiiiieeeeeeeece $500
Request for single-lot/single Stuctare DOMBR . ... ssmsssissomss sississssssnsesssisesssrsesssasisarssssmsasssas sussss $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) ....... et AR AR SRR AR R SRS RS R R B $325
Request: formultinle-lotmultiple-siruetine CLIOMA . ..o s s s sas s sy $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F .........cccooooiiiiiieneiieicecieeee, $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built

infosmation (CLOMR-F previously issued by FBMAY ... cusmmumsssmssanssssssssssspamssssressssssssanses $700

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has established the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted.

Fee Schedule for Requests for CLOMRSs

Request based on new hydrology, bridge, culvert, channel, or combination
(i Lo Rt RN W CRNCNE A O O $4,400
Request based on levee, berm, or other Structural MEASULE ...........cc..evviivieeeirieieiieeiee e $5,500

Fee Schedule for Requests for Map Revisions
Requesters must submit the review and processing fees shown below with requests for LOMRs that are not based
on structural measures or alluvial fans.

Request based on bridge, culvert, channel, or combination of these ............cccceveeieiiiieriecereeeeeeean $4,800
Request based on levee, berm, or other structural MEASUIE ..........ccvveeieriieieiieieree e $6,500
Request based on as-built information submitted as follow-up to CLOMR .........c.cccccoviiiiiiniinininnnn. $4,800

Fees for CLOMRs, LOMRSs, and PMRs Based on Structural Measures on Alluvial Fans

FEMA has maintained the initial fee for requests for CLOMRs and LOMRs based on structural measures on
alluvial fans to $5,600. FEMA will also continue to recover the remainder of the review and processing costs by
invoicing the requester before issuing a determination letter, consistent with current practice. The prevailing
private-sector labor rate charged to FEMA ($60 per hour) will be used to calculate the total reimbursable fees.

Payment Submission Requirements

Requesters must make fee payments for non-exempt requests before we render services. This payment must be in
the form of a check or money order or by credit card payment. Please make all checks and money orders in U.S.
funds payable to the National Flood Insurance Program. FEMA will deposit all fees collected to the National
Flood Insurance Fund, which is the source of funding for providing these services.



3. Indicate if the CHECK-2 or CHECK-RAS programs were used to verify that the hydraulic estimates and
assumptions in the model are comparable to the assumptions and limitations of HEC-2 or HEC-RAS.
CHECK-2 and CHECK-RAS are review tools that identify areas of potential error or concern. These tools do
not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from FEMA’s Internet
site at http://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS
models with CHECK-2 and CHECK-RAS. If you disagree with the comment messages, please attach an
explanation of why the messages are not valid in each case. To reduce processing time, review your hydraulic
model and resolve valid modeling discrepancies, before submitting it for review.

4. Indicate the hydraulic models submitted.

Submittal requirements for areas that have detailed flooding: Printouts of input and output listings along
with files on diskette or CD for each of the models and supporting data (e.g., description of vegetation and land
use map) for the source of input parameters used in the models listed below must be provided. The summary
must include a description of any changes made from model to model (e.g., Duplicate Effective Model to
Corrected Effective Model). At a minimum, the Duplicate Effective Model and the Revised or Post-Project
Conditions Model must be submitted. The hydraulic analyses shall be performed for all flood frequencies and
the floodway published in the effective FIS.

Submittal requirements for areas that do not have detailed flooding: Only the 1% annual chance (Base)
flood computations are required. A hydraulic model is not required for areas that do not have detailed flooding;
however, Base Flood Elevations (BFEs) may not be added to the revised FIRM. If a hydraulic model is
developed for the area, the Existing or Pre-project Model and the Revised or Post-Project Conditions Model, if
applicable, described below must be submitted.

Duplicate Effective Model

The duplicate effective model is a copy of the hydraulic analysis used in the effective FIS, referred to
as the effective model. The effective model should be obtained and then reproduced on the requester’s
equipment to produce the duplicate effective model. This is required to ensure that the effective
model’s input data has been transferred correctly to the requester’s equipment and to ensure that the
revised data will be integrated into the effective data to provide a continuous FIS model upstream and
downstream of the revised reach.

For information on how to obtain copies of the effective FIS models, see FEMA’s Internet site at
http://www.fema.gov/thm/st_order.shtm. If data from the effective model is available and the same
modeling program is being used, the requester must generate models that duplicate the FIS profiles
and the elevations shown in the Floodway Data Table in the FIS report to within 0.1 foot. The
appropriate FEMA Regional Office should be contacted if this model cannot be produced. See
Appendix C for the addresses and telephone numbers of FEMA’s Regional Offices. If the effective
model is not available, the new model must be calibrated to reproduce the FIS profiles within 0.5 foot.
If an alternative hydraulic model is used, it must be shown that the use of the original model is
inappropriate and the new model must be calibrated to reproduce the FIS profiles within 0.5 foot.

Corrected Effective Model

The Corrected Effective Model is the model that corrects any errors that occur in the Duplicate
Effective Model, adds any additional cross sections to the Duplicate Effective Model, or incorporates
more detailed topographic information than that used in the current effective model. The Corrected
Effective Model must not reflect any man-made physical changes since the date of the effective model.
An error could be a technical error in the modeling procedures, or any construction in the floodplain
that occurred prior to the date of the effective model but was not incorporated into the effective model.

Instructions MT-2 Forms 9
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Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent: Tuesday, October 23, 2007 5:42 PM

To: Jon Wolf (jwolf@mbakercorp.com)

Subject: CLOMR FOR NORTH INLET CHANNEL -- an example of surveyed cross-sections and

background topo.
Attachments: sample_survey-XSECs_plus_contours.TIF

Hi Jon, I will call you on Wednesday to discuss this.

The attached work map shows surveyed cross-sections and background contours; see
notes at upper right.

This is the background on this Loop303/White Tanks/Agua Fria watershed:

1. In 1989, we obtained 2 foot topo., started building the first hydrology model (and
its a big one) for this area, and delineated some floodplains for the whole area
(finished around 1992). [ by the WLB Group ]

2. Thenin 2001, we restudied the whole area, including updated hydrology, and about
10 miles of new floodplains. [ by URS ]
At that time, since the 1989 topo. was 12 years old, there is land subsidence in the
watershed, and since we only had 10 miles to delineate, we chose the economical
choice of field-surveyed cross-sections. The work maps had the old 1989 topo. as
just a background; and with the notes at the upper right of each work map.

This style of work map was used for these two FEMA cases:
case no. 03-09-1653P Bullard Wash, issued SEP 15 2004, effective DEC 30 2004, and
case no. 04-09-0318P Camelback Road Wash, issued SEP 15 2004, effective DEC 30 2004

( Perryville Road Wash becomes Camelback Road Wash, as it flows downstream )

03/09/2009
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Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent:  Tuesday, November 06, 2007 9:17 AM

To: 'Jon Wolf’

Subject: Any chance to look at the electronic topo FW: Case No. 0709-1500R - North Inlet Channel

Hi Jon, we are putting together our "responses game plan". Did you happen to look at the
revised-NIC-sheets at the FTP site, to see if the electronic 1-foot contours were suitable
for your use?

If you've had any trouble in viewing, then we will plan on preparing a disk with
instructions and electronic-contours-included, for our submittal.

From: Jeff Minch [mailto:jminch@WoodPatel.com]

Sent: Tuesday, October 23, 2007 2:22 PM

To: Jon.Wolf@mapmodteam.com

Cc: Bobbie Ohler - FCDX; Michael Duncan - FCDX; Shimin Zou; Alissa Connelly

Subject: Case No. 0709-1500R - North Inlet Channel Improvements CLOMR Additional Data Request

Good afternoon Jon,

Per our conversation on Friday (10/19), I have placed a copy of the work map AutoCAD electronic files (ZIP) on
our FTP site for the Beardsley Canal Wash and Perryville Road Wash. Please see the FTP site address and
password below for access. Can you please review these files and let me know if they will be sufficient for your
review of the topographic mapping information (20 scale mapping text)? I will be contacting Michael Duncan
and others at the FCDMC regarding your concern that surveyed cross-sections were used in-lieu of topographic
mapping for the Perryville Road Wash hydraulic modeling. Your assistance is appreciated. Thanks.

Jeff

Username: fema
Password: woodpatel

Site address: ftp://ftp.woodpatel.com

Jeffrey R. Minch, P.E.
Vice President - Water Resources

Wood, Patel & Associates, Inc.

2051 West Northern Avenue, Suite 100
Phoenix, Arizona 85021

Phone: (602) 335-8577

Mobile: (602) 695-5487

Fax: (602) 544-9509

E-mail: jminch@woodpatel.com
Website: http://www.woodpatel.com

03/09/2009



Board of Directors

Fulton Brodk, District 1
- - Don Stapley, District 2
Flood Control District * Andrew Kunasek, District 3
3 } Max Wilson, District 4
of Maricopa County Mary Rose Wiox, Distict 5
2801 West Durango Street

Phoenix, Arizona 85009
Phone: 602-506-1501

Fax: 602-506-4601

T 602-505-5897
December 27, 2007
Jon Wolf
Michael Baker, Jr.
1030 Waterfall Lane

Durango, CO 81301

SUBJECT: = FEMA Case No. 07-09-1500R
CLOMR for North Inlet Channel Improvements

Dear Jon:

In response to your letter of October 10, 2007, I have enclosed the following additional and
revised data:

* A revised CD of revised models, CAD, etc., including some new readme files;
* A new comparison table for the water surface elevations of the Duplicate Effective and
Corrected Effective models;

* A new page 36.5 of Hydrology-related text to insert between pages 36 and 37,

* A replacement page 42; 7

* These replacement tables: 3b, 3¢, and 4, for the Tables section of the report;

* Reference letters: the Consultant’s transmittal/explanation letter, and a copy of your letter;

* These replacement maps: ~ Exhibit C1 sheets 2, 3, and 4 (Beardsley Canal Wash);
Exhibit C2 sheets 2, 3, and 4 (Perryville Road Wash); and
Exhibit D panel 2 of 2 (annotated FIRM).

If you have any questions, please call me at 602-506-4732, or email me at
mwd@mail maticopa.gov

Yours truly,

W] Duaa

Michael Duncan, P.E., CFM
Project Manager

Enclosures



Copies to:

Mounir Boudjemaa, M.S.

Revisions Manager - Arizona

MOD Team

Michael Baker Jr. Inc.

3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

Jeffrey R. Minch, P.E.

Vice President - Water Resources
Wood, Patel & Associates, Inc.
2051 West Northern, Suite 100
Phoenix, Arizona 85021
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Darrel E. Wood, PE, RLS. December 21, 2007
Ashok C. Patel, PE., RLS., CFM

Gordon W. R. Wark, PE. :
James 5. Campbell, PE. Mr. Michael Duncan, P.E., CFM j(

Thomas R. Gettings, RLS.  Flood Delineation Branch /R H{//{‘K@QL

Michael T. Young, PE. - Flood Control District of Maricopa County
Peter Hemingway, PE.© 98()] West Durango Street Léj" ﬂjb

Jeffrey R. Minch, PE. 5 . .
Robert D. Gofonia, PE., R.L.S. Pnoemx, Arizona 85009

Patrick W. Marum, PE.
Scott D. Gookin, PE.  Phone: (602) 506-4732

Sergio E. Oliden, PE. . 4
Carnell Thurman. PE. Fa: . (602) 506 4601 .
Email: mwd@mail maricopa.gov

Re: North Inlet Channel and Perryville Road Wash
Conditional Letter of Map Revision FEMA Additional Data Request
Contract FCD 2005C021

Assignment No. 5
WP# 062665.05

Dear Mr. Duncan:

Wood, Patel & Associates, Inc. (Wood/Patel) has compiled the additional data as
requested by you and FEMA for the Beardsley Canal Wash and the Perryville Road
Wash. Per your request, we also revised the hydrologic model to move the lateral weir
diversion at 183™ Avenue downstream of the concentration point at Camelback Road.
The revised HEC-1 model, work maps, FIRM panel and HEC-RAS models are included
on the CD with this letter. Attached to this letter is a revised Table 4 (TDN page 42 and
Table 4) based on the new flows for the revisions noted above.

Also included with this submittal is the additional data requested by FEMA in a letter to
you dated October 10, 2007 (attached) and subsequent conversations with the FEMA
reviewer, Jon Wolf, CFM. A summary of the additional data provided corresponds to the
items in the FEMA letter and is summarized below by issue number:

Item 1 — Exhibit C — Study Work Maps, C1 Beardsley Canal Wash

Wood/Patel has compiled the following information based on discussions with
you and the FEMA reviewer:

(a) The work maps now display and annotate the entire current effective
floodplain and floodway limits.

(b) Based on discussions with the FEMA reviewer, it was agreed to that it
would not be necessary to map the corrected effective floodplain and
floodway boundaries.

(©) Based on discussions with the FEMA reviewer, Wood/Patel has provided
the AutoCAD electronic files on the enclosed CD for review.

(d) Based on discussions with the FEMA reviewer, Wood/Patel has
illustrated the locations, alignments and labeled the effective FIRM
cross-sections on the work maps.

(e) Wood/Patel confirmed with the FEMA reviewer that the “Cross-Section
Line = 10,000” is the hydraulic baseline/flow line used in the hydraulic
model. We changed the work map legend label to hydraulic
baseline/flow line.

Wood, Patel & Associates, Inc. 2051 West Northern, Suite 100 ¢ Phoenix, Arizona 85021 ¢ (602) 335-8500 ¢ Fax (602) 335-8580

PHOENIX » MESA * GOODYEAR » TUCSON  www.woodpatel.com

< & N
Q‘l‘*’,g%‘gqcﬁ

CLIEN




Mr. Michael Duncan, P.E., CFM December 21, 2007
Flood Control District of Maricopa County Page 2 of 3
North Inlet Channel and Perryville Road Wash

Conditional Letter of Map Revision FEMA Additional Data Request

WP# 062665.05

The work maps for Beardsley Canal Wash have been re-plotted and three (3) copies are provided
for distribution.

Item 2 — Exhibit C — Study Work Maps, C2 Perryville Road Wash

Wood/Patel has prepared the following information based on discussions with you and the FEMA

reviewer:

(@) The work maps now display and annotate the entire current effective floodplain and
floodway limits.

(b) Based on discussions with the FEMA reviewer, it was agreed to that it would not be
necessary to map the corrected effective floodplain and floodway boundaries.

(©) The aerial photography has been replaced with topographic contour information based on

1989 aerial photography (from Contract FCD 89-50 by the WLB Group) for reference. It
should be noted that the hydraulic cross-section data used to redefine the floodplain and
floodway for the Perryville Road Wash is based on field surveyed cross-sections obtained
in 2001 (URS Corporation) which do not match the topographic mapping.

(d) The flow line used in the hydraulic model is annotated as the hydraulic baseline/flow
line. The work map legend label has been revised to reflect this change.

Wood/Patel has also provided the AutoCAD electronic files on the enclosed CD for FEMA
review. We have also illustrated the locations, alignments and labeled the effective FIRM cross-
sections on the work maps and re-plotted three (3) copies for distribution.

Item 3 — Beardsley Canal Wash — HEC-RAS Model

Wood/Patel confirmed with FEMA’s technical reviewer that the HEC-RAS floodway analysis
was provided with the original submittal. No additional data is needed at this time.

Item 4 — Duplicate Effective Models

Wood/Patel confirmed with FEMA’s technical reviewer that duplicate effective HEC-2 and HEC-
RAS models were provided with the original submittal. Per the FEMA reviewer’s request,
Wood/Patel has developed a comparison table between the duplicate effective and corrected
effective HEC-RAS models for the Beardsley Canal Wash and Perryville Road Wash (attached).
A spreadsheet with separate work sheets for each flooding source is also included on the enclosed
CD for reference in the HEC-RAS subdirectory.

Item 5 — Perryville Road Wash HEC-RAS Model

Wood/Patel confirmed with FEMA'’s technical reviewer that the Perryville Road Wash HEC-
RAS floodway analysis provided with the original submittal represents the “without levee”
condition. The revised models to reflect the flow changes at 183™ Avenue and Camelback Road
are included on the enclosed CD.

Item 6 — Hydrology

Wood/Patel confirmed with FEMA's technical reviewer that they would like a narrative summary
of the changes that were made to the hydrologic model. It should be noted that all discharges
used in the hydraulic models represent existing land use conditions. A summary of the changes is

provided below:



Mr. Michael Duncan, P.E., CFM December 21, 2007
Flood Control District of Maricopa County Page 3 of 3
North Inlet Channel and Perryville Road Wash

Conditional Letter of Map Revision FEMA Additional Data Request

WP# 062665.05

The Level II, Phase II Alternatives Analysis Report, Loop 303 Corridor / White Tanks Area
Drainage Master Plan Update, URS, Inc., September 2001 is the basis for the hydrology which
includes an evaluation of the entire White Tanks drainage basin hydrology and drainage plan.
URS finalized the hydrologic model in February 2005 to reflect the most current hydrologic
conditions within the watershed. This hydrology has been approved by the FCDMC and accepted
by the Federal Emergency Management Agency (FEMA) for Case No. 03-09-1653P, Bullard
Wash upstream of Indian School Road, and more recently for Case No. 06-09-B034P, Goodyear
Centerpointe, Bullard Wash Floodplain Re-delineation Study at Interstate 10.

However, the 100-year peak flows used in this study are slightly different from the effective FIS
peak flows since the hydrology has been updated based on the proposed CLOMR for the North
Inlet Channel. The first major revision is that the flow diverted east at Northern Avenue
(hydrograph name DI189) is now contained within the proposed channel and conveyed south.
The second change is the split flow modeling north of Bethany Home Road along Perryville Road
Wash. New rating curves were developed based on HEC-RAS modeling results. The 100-year,
24-hour HEC-1 model for the area north of Northern Avenue and west of the Beardsley Canal
was utilized to update this portion of the original HEC-1 model. Also, after a field visit, it was
found that storm runoff from sub-basin 215A flows to sub-basin 233 except for a small portion
fraction of the flow which is conveyed north of Bethany Home Road to sub-basin 215 through 2 -
24-inch pipe with approximately 4 ft. head. The diversion rating curve to south at Camelback
Road and 183™ Avenue was also revised based on HEC-RAS modeling results. The referenced

HEC-RAS models are included on the enclosed CD.

Table 4 (attached) summarizes the 100-year flows for the proposed conditions. The effective FIS
flows are included in Appendix A of the CLOMR document.

The general approach used to account for the interaction of hydrology and hydraulics is that the
HEC-RAS model was used to develop rating curves for the hydrologic model and then the
hydrologic model was used to account for the routing time issues. Finally, the peak flows from
the HEC-1 model were input to the HEC-RAS models for floodplain delineations.

Wood/Patel has also included three (3) copies of a revised Exhibit D Annotated FIRM Panel 2 of 2,
reflecting the results of the hydrology changes for Perryville Road Wash near 183 Avenue and
Camelback Road.

We appreciate the opportunity to be of service to the Flood Control District of Maricopa County and look
forward to working with you on future projects. If we can be of further assistance on this project, please

do not hesitate to contact me at 602-335-5877.

Sincerely,

e .

0Ra) A

Wood, Patel & Associates, Inc.

Jeffrey R. Minch, P.E.
Vice President — Water Resources

JRM/ac

Attachments

Y:\WP\General Correspondence\062665.05 NIC_Additional Data Request 12-21-07.doc



NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

January 3, 2008
Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO:
Project Manager Case No.: 07-09-1500R
Flood Control District of Maricopa County Communities: City of Glendale and
2801 West Durango Street Maricopa County, AZ
Phoenix, AZ 85009 Community Nos.: 040045 and 040037
316-ACK

Dear Mr. Duncan:

This responds to your submittal dated December 27, 2007 concerning a June 25, 2007, request that the
Department of Homeland Security’s Federal Emergency Management Agency (FEMA) issue a conditional
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas.
Pertinent information about the request is listed below.

Identifier: North Inlet Channel Improvements

Flooding Sources: Beardsley Canal Wash and
Perryville Road Wash

FIRM Panel(s) Affected: 04013C1580 H and 04013C1590 H

We have completed an inventory of the items you submitted. Our review of the submitted data indicates
we have the minimum data required to perform a detailed technical review of your request. We have also
received the required review and processing fee ($4,000). If additional data are required or if delays are
encountered, we will inform you within 60 days of the date of this letter.

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer, Mr. Jon Wolf, CFM,
by e-mail at Jon. Wolf@mapmodteam.com or by telephone at (970) 375-9729, or the Revisions
Coordinator for your State, Mr. Mounir Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at
(703) 317-6295.

Sincerely,
Syed Qayum, CFM

National LOMR Technical Manager
Michael Baker Jr., Inc.

ce: Mr. Jeffery Minch, P.E.
Wood, Patel & Associates

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO:

|ADMIN

Project Manager Case No.: 07-09-1500R TR
Flood Control District of Maricopa County Community: City of Glendale and oo =
2801 West Durango Street Maricopa County, AZ
Phoenix, AZ 85009 Community Nos.: 040045 and 040037 -

316-AD

Dear Mr. Duncan:

This responds to your submittal dated December 27, 2007 concerning a June 25, 2007, request that the
Department of Homeland Security’s Federal Emergency Management Agency (FEMA) issue a conditional
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County and Incorporated Areas. Pertinent
information about the request is listed below.

Identifier: North Inlet Channel Improvements

Flooding Sources: Beardsley Canal Wash and
Perryville Road Wash

FIRM Panel(s) Affected: 04013C1580 H and 04013C1590 H

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

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee for
revision requests. If a requester is informed by letter that additional data are required to complete our
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees
already paid will be forfeited for any request for which the requested data are not received within 90 days.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer, Jon Wolf, CFM by e-
mail at Jon. Wolf@mapmodteam.com or by telephone at (970) 903-0558, or the Revisions Coordinator for
your State, Mounir Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at (703) 317-6295.

Sincerely,
Syed Qayum, CFM

National LOMR Technical Manager
Michael Baker Jr., Inc.

Enclosures

cc: Mr. Jeffery Minch, P.E.
Wood, Patel & Associates



NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a
Conditional Letter of Map Revision (CLOMR)

Case No.: 07-09-1500R Requester: Michael Duncan, P.E., CFM

Community: City of Glendale and Community Nos.: 040045 and 040037

Maricopa County, AZ

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

15

The submitted workmap set entitled “Exhibit C-Study Work Maps, C1 Beardsley Canal Wash”
prepared by Wood, Patel, dated December 2007, does not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work map set.

(a) The topographic information provided is unreadable. Please enlarge the topographic
contour information used for the boundary delineation of the base flood

(b) Flow line used in the hydraulic model. The December 27, 2007 submittal shows the flow
line only in the diversion. Please show the flow line on both sides of the wash.

As required on page 9 of the instructions for the MT-2 application/certification forms (copy enclosed),
please provide a copy of the duplicate effective model for Beardsley Canal Wash and for Perrysville
Road Wash (upstream portion). This is required to ensure that the effective model’s input data has
been transferred correctly to the requester’s equipment and to ensure that the revised data will be
integrated into the effective data to provide a continuous Flood Insurance Study model upstream and
downstream of the revised reach.

The narrative portion of the North Inlet Channel Improvements submittal states that the hydrologic
information for this study is based on the Loop 303 Corridor/White Tanks Area Drainage Master Plan
Update (URS, 2001 and 2005), and that this hydrology has been previously been approved by the
Flood Control District of Maricopa County (FCDMC) and by the Federal Emergency Management
Agency (FEMA). In Section 4.1, the submittal further states that the “the 100-year peak flows used in
this study are slightly different from the effective FIS peak flows since the hydrology has been updated
based on the proposed CLOMR diversion channel.” The December 27, 2007 submittal identified four
modifications to the previously-approved Loop 303 Corridor/White Tanks hydrology that have been
made for use in this CLOMR. However, our review revealed that these modifications have, in some
locations, resulted in significant changes to the effective discharges. Accordingly, please provide all
relevant hydraulic and hydrologic back-up data and all calculations associated with each of the four
modifications. Please also discuss the nature of the diversion channel at North Avenue and whether
this diversion was approved and/or constructed through the FEMA MT-2 revision process.

Please send the required data directly to Michael Baker Jr., Inc., Attention: Jon Wolf, CFM, at 1030
Waterfall Lane, Durango, CO 81301. For identification purposes, please include the case number
referenced above on all correspondence.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

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



Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

This notice contains the fee schedule for processing certain types of requests for changes to National Flood
Insurance Program (NFIP) maps. The fee schedule allows FEMA to further reduce the expenses to the NFIP by
more fully recovering the costs associated with processing conditional and final map change requests. The fee
schedule for map changes is effective for all requests dated October 1, 2007, or later and supersedes the fee
schedule that was established on October 30, 2005.

To develop the fee schedule for conditional and final map change requests, FEMA evaluated the actual costs of
reviewing and processing requests for Conditional Letters of Map Amendment (CLOMAs), Conditional Letters of Map
Revision — Based on Fill (CLOMR-Fs), Conditional Letters of Map Revision (CLOMRs), Letters of Map Revision —
Based on Fill (LOMR-Fs), and Letters of Map Revision (LOMRs).

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has maintained the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted under
44 CFR 72.5.

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs

Request for single-lot/single-structure CLOMA and CLOMR-F........ccocoiiiiiniiiiniccciiniieiceeinn, $500
Request for single-lot/single structure LOMR-F.......cccovviiiiiieiinicceie et $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) ....c..cccoccvcimeriiiiiiiiinieniiieeeieecenee, $325
Request for multiple-lot/multiple-structure CLOMA ..........ooiiiiiiiieeecceecre e $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F .......ccccoviiiiiiiniiiiiiiiiiiiiine $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) ........ccccoiiiviniiniiiniiiiiiissse s $700

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has established the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted.

Fee Schedule for Requests for CLOMRs

Request based on new hydrology, bridge, culvert, channel, or combination
OF AT IO TEEE ... s cecemirnsnarmemmminsrvensansassrvsssrssmsmse e smme e casm s semessas sramssns s nan s s ahemn AR S S AR SRS EASARREF SETRS $4,400
Request based on levee, berm, or other Structural MEASUTE ..o ivivsussvsssomsssonssanisansssssssssassssnesssossmsoraissses $5,500

Fee Schedule for Requests for Map Revisions

Requesters must submit the review and processing fees shown below with requests for LOMRs that are not based
on structural measures or alluvial fans.

Request based on bridge, culvert, channel, or combination 0f these ..........ccccervevriceiiniiiiiieene, $4,800
Request based on levee, berm, or other structural MEASUIE ........cocereerverrerverieeeecreiieie e $6,500
Request based on as-built information submitted as follow-up to CLOMR .........cccccoviiininniniinnnnn $4.800

Fees for CLOMRs, LOMRs, and PMRs Based on Structural Measures on Alluvial Fans

FEMA has maintained the initial fee for requests for CLOMRs and LOMRs based on structural measures on
alluvial fans to $5,600. FEMA will also continue to recover the remainder of the review and processing costs by
invoicing the requester before issuing a determination letter, consistent with current practice. The prevailing
private-sector labor rate charged to FEMA ($60 per hour) will be used to calculate the total reimbursable fees.

Payment Submission Requirements

Requesters must make fee payments for non-exempt requests before we render services. This payment must be in
the form of a check or money order or by credit card payment. Please make all checks and money orders in U.S.
funds payable to the National Flood Insurance Program. FEMA will deposit all fees collected to the National
Flood Insurance Fund, which is the source of funding for providing these services.
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Jeff Minch

Srom: Jon Wolf [JonWolf@mapmodteam.com}—— - e e o o
sent: Friday, February 29, 2008 11:06 AM
To: Michael Duncan - FCDX; Jon Wolf

Cc: Jeff Minch

Subject: [Possible Spam]RE: [ ] Case No. 07-09-1500R; City of Glendale and Maricopa County, AZ; 040045 and 040037 -
Phone Call Summary

mike/jeff-

just took another look at jeff's feb. 18 email. | apologize, but | guess | missed that part about wanting me to respond when | read it
the first time around. | just skimmed it | guess, and thought he was just summarizing our conversation. anyway, yes- it looks
good to me. | believe that we're all on the same page with regard to what we’re looking for in the next submittal.

again, | do apologize for not reading it closer the first time around.

JON woLF, CFM
HYDROLOGIST

MICHAEL BAKER JR. INC.
1030 WATERFALL LANE
DURANGO, COLORADO 81301
PHONE 970.375.9729
MOBILE 970.903.0558
JwoOLF@MBAKERCORP.COM
JON.WOLF@MAPMODTEAM.COM

From: Michael Duncan - FCDX [mailto:mwd@mail.maricopa.gov]
nt: Thursday, February 28, 2008 4:35 PM
10: Jon Wolf

Cc: Jon Wolf; Jeff Minch
Subject: FW: [ ] Case No. 07-09-1500R; City of Glendale and Maricopa County, AZ; 040045 and 040037 - Phone Call Summary

Jon, did you get a chance to look at Jeff Minch's email yet?

From: Jeff Minch [mailto:jminch@WoodPatel.com]
Sent: Monday, February 18, 2008 5:24 PM
To: Jon.Wolf@mapmodteam.com

Cc: Michael Duncan - FCDX; Shimin Zou; Alissa Connelly
Subject: [ ] Case No. 07-09-1500R; City of Glendale and Maricopa County, AZ; 040045 and 040037 - Phone Call Summary

Good evening Jon,

Provided below is our understanding of the additional data you are requesting to continue processing the North Inlet Channel
(NIC) CLOMR based on our phone conversation on Thursday, February 14™. The item numbers below correspond to the items
listed in your letter.

1. (a) You indicated you will review the work maps electronically using the AutoCAD files sent with the previous additional

data request submittal. These files can be reviewed using eDrawings
(http://www.solidworks.com/pages/products/edrawings/eDrawings.html) or similar software if your AutoCAD license

availability is limited.

1. (b) Wood/Patel used construction centerlines to define the flow line/hydraulic baseline (Sta. 10000) for the hydraulic cross-
sections representing the proposed construction project. The line type is noted in the work map legend. You noted that the
hydraulic baseline for the Beardsley Canal Wash north of Northern Avenue (Exhibit C1, Sheets 3 and 4) will need to be
moved to within the floodplain boundary. Wood/Patel proposed to submit revised Sheets 3 & 4 along with the revised

3/28/2008
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corresponding HEC-RAS model. You concurred with the proposed revision.

2. After our discussion regarding the definition of duplicate effective model, it is our understanding that Wood/Patel can
—  -resubmit the HEC-2 models with-amore current-run-date-to-illustrate that the effective model’s-input data has been accurately

transferred to our equipment.

3. You requested that we provide more detailed discussions supporting the four changes to the hydrologic model and provide
supporting calculations for the changes. The four changed locations to be documented include: the diversion at Northern
Avenue (proposed NIC); split flow north of Bethany Home Road (Perryville Rd. Wash); revised discharge from basin 215A to

basin 233 based on existing culvert; and, revised rating at Camelback Road and 183" Avenue.

_Please respond to this e-mail to confirm that our understandings are the same so that we can proceed with the preparation of the
additional data as requested. If we have misunderstood our conversation, please provide revisions or clarification to the direction

provided above. Thank you for your assistance on this project.
Jeff

Jeffrey R. Minch, P.E.
Principal/Vice President - Water Resources

Wood, Patel & Associates, Inc.

2051 West Northern Avenue, Suite 100
Phoenix, Arizona 85021

Phone: (602) 335-8577

Mobile: (602) 695-5487

Fax: (602) 544-9509

E-mail: jminch@woodpatel.com
Website: http://www.woodpatel.com

3/28/2008
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Darrel E. Wood, PE, RLS. ~ April 2, 2008
Ashok C. Patel, PE., R.L.S., CEM

Gordon W. R. Wark, PE. .
o o Mr. Michael Duncan, P.E., CFM
James S. Campbell, PE. X .
Thomas R. Gertings, RLS.  Flood Delineation Branch
Michael T. Young, PE.  Flood Control District of Maricopa County
Peter Hemingway, PE. 98()] West Durango Street

firey R. Minch, PE. . .
Robert DJeGorzma P;;CRLS Phoenix, Arizona 85009

Patrick W. Marum, PE.
Scott D. Gookin, PE. - Phone: (602) 506-4732

Carnell Thurman. PE. - .. (602) 506-4601
Email: mwd@mail. maricopa.gov

Re: North Inlet Channel and Perryville Road Wash
Conditional Letter of Map Revision FEMA Additional Data Request
Contract FCD 2005C021
Assignment No. 5
WP# 062665.05

Dear Mr. Duncan:

Wood, Patel & Associates, Inc. (Wood/Patel) has compiled the additional data as
requested by you and FEMA for the Beardsley Canal Wash and the Perryville Road
Wash. Per your request, we are also including additional supporting data on the CD
enclosed with this letter.

Also included with this submittal is the additional data requested by FEMA in a letter to
you dated January 10, 2008 and subsequent e-mail correspondence with the FEMA
reviewer, Jon Wolf, CFM (attached). A summary of the additional data provided with
this submittal is provided below:

1. Wood/Patel has modified the flow line/hydraulic baseline for the cross-sections
representing the proposed North Inlet Channel construction project. The line
type is noted in the work map legend. We have moved the hydraulic baseline for
the Beardsley Canal Wash north of Northern Avenue (Exhibit C1, Sheets 3 and
4) within the floodplain boundary. Please note that the previous HEC-RAS
model provided by another Consultant used the proposed construction centerline
for the project as the hydraulic baseline.

We have included three copies of revised Exhibit C1, Sheets 3 and 4 for
distribution. Also included on the CD is the corresponding HEC-RAS model and
updated AutoCAD files for electronic review of the work maps.

2. Per our discussions with Jon Wolf, we have included updated HEC-2 model
output files on the CD to illustrate that the effective model’s input data has been
accurately transferred to our equipment.

3. Wood/Patel has attached an addendum to Section 4.1 Hydrology (page 36.5) of
the Technical Data Notebook to clarify the four changes to the hydrologic model
as a result of the proposed project. Supporting HEC-RAS electronic files and a
PDF of the pipe culvert rating curve are included on the CD.

Wood, Patel & Associates, Inc. 2051 West Northern, Suite 100 ® Phoenix, Arizona 85021 ¢ (602) 335-8500 ¢ Fax (602) 335-8580

MESA * GOODYEAR » TUCSON www.woodpatel.com




Mr. Michael Duncan, P.E., CFM April 2, 2008
Flood Control District of Maricopa County Page 2 of 2
North Inlet Channel and Perryville Road Wash

Conditional Letter of Map Revision FEMA Additional Data Request

WP# 062665.05

We appreciate the opportunity to be of service to the Flood Control District of Maricopa County and look
forward to working with you on future projects. If we can be of further assistance on this project, please
do not hesitate to contact me at 602-335-5877.

Sincerely,
Wood, Patel & Associates, Inc.
Ay P fuul—

Jeffrey R. Minch, P.E.
Vice President — Water Resources

JRM/gg ,
Attachments Exphes 9-30-09

W:\2004Projects\042284.02_North Inlet Channel CLOMR\Project Support\Admin\062665 05 NIC_Additional Data Request 4-02-08.doc



www.fcd.maricopa.gov

Board of Directors
Fulton Brodk, District 1
Don Stapley, District 2

Flood Control District Andrew Kunasek, Distict 3

” Max Wilson, District 4
of Maricopa County Mary Rose Wilcox, District 5

2801 West Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501

Fax: 602-5064601
T 602-505-5857

April 3, 2008 %

Jon Wolf

Michael Baker, Jr.
1030 Waterfall Lane
Durango, CO 81301

SUBJECT: FEMA Case No. 07-09-1500R
CLOMR for North Inlet Channel Improvements

Dear Jon:

In response to your letter of January 10, 2008, I have enclosed the following additional and
revised data:

* A CD containing:
Revised Beardsley Canal Wash CAD files;
These revised hydraulic models:
Duplicate and Proposed models for Beardsley Canal Wash,
Duplicate models for Perryville Road Wash;
Backup models and analyses for the diversion ratings of the HEC-1; and
Revised HEC-1 model.

* A new page 36.5 of Hydrology-related text to replace the previous version;
* These teplacement maps: ~ Exhibit C1 sheets 3 and 4 (Beardsley Canal Wash);
* Reference letters: the Consultant’s transmittal/explanation letter,

a copy of a related email, and

a copy of your letter of January 10;

If you have any questions, please call me at 602-506-4732, or email me at
mwd(@mail maricopa.gov

Yours truly,

/‘ 7

//)Z/{/M‘Z—DM’
Michael Duncan, P.E., CFM
Project Manager

Enclosures



Copies to:

Mounir Boudjemaa, M.S.

Revisions Manager - Arizona

MOD Team

Michael Baker Jr. Inc.

3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

Jeffrey R. Minch, P.E.

Vice President - Water Resources
Wood, Patel & Associates, Inc.
2051 West Northern, Suite 100
Phoenix, Arizona 85021



Dear Mr Page 1 of 1

Michael Duncan - FCDX

From: Jon Wolf [JonWolf@mapmodteam.com]

Sent: Friday, April 04, 2008 1:15 PM

To: Michael Duncan - FCDX

Cc: Jeff Minch; Mounir Boudjemaa; andrew.friend @ mapmodteam.com; jon.wolf @ mapmodteam.com

Subject: ADDITIONAL DATA Received — City of Glendale and Maricopa County, Arizona (Case Number 07-
09-1500R) — Response Required

Dear Mr. Duncan:

We have received your recent submittal of data, in response to our letter dated January 10, 2008, requesting information for
the above-referenced Case Number ( 07-09-1500R). This case number is for a request that the Department of Homeland
Security's Federal Emergency Management Agency (FEMA) issue a conditional revision to the flood hazard information on
the applicable National Flood Insurance Program (NFIP) map for the City of Glendale and Maricopa County, Arizona. This
e-mail is being sent to officially acknowledge the receipt of your additional data for the above-referenced case number and
replaces the paper copy acknowledgement letters previously issued by FEMA. We ask that you please respond directly to
this e-mail to verify that it has been received.

We are reviewing your submitted data and will contact you if additional information is required to process your request.

If additional information is not required, we will issue a final letter of determination within 90 days of receiving your
submittal dated April 3, 2008.

If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map Assistance Center,
toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions concerning your request, the case
reviewer’s contact information is listed below, or please contact the Revisions Coordinator for your State, Mounir
Boudjemaa, M.S., at Mounir.Boudjemaa @mapmodteam.com or at (703) 317-6295.

Please be assured we will do our best to respond to all inquiries in a timely manner.
Thank you,

Jon Wolf, CFM

FEMA Map Mod Team

1030 Waterfall Lane
Durango, CO 81301
970.903.0558
Jon.Wolf@mapmodteam.com

Confidentiality Notice: This e-mail transmission may contain confidential or legally privileged information that is intended only for the individual or entity
named in the e-mail address. If you are not the intended recipient, you are hereby notified that any disclosure, copying, distribution, or reliance upon the
contents of this e-mail is strictly prohibited.

If you have received this e-mail transmission in error, please reply to the sender, so that we can arrange for proper delivery, and then please delete the
message from your inbox. Thank you.

4/7/2008
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Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent: Thursday, April 17, 2008 1:01 PM

To: 'Jon Wolf'

Subject: North Inlet Channel - CLOMR - plan excerpts

Attachments: NIC-CLOMR.pdf

Jon, here are some plan-view and cross-section excerpts near Northern Ave, from the
draft plans. The new channel will be deeper and wider.

Mike Duncan, P.E., CFM
Project Manager
602-506-4732

03/09/2009
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NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

April 22, 2008
Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO:
Project Manager Case No.: 07-09-1500R
Flood Control District of Maricopa County Community: City of Glendale and
2801 West Durango Street Maricopa County, AZ
Phoenix, AZ 85009 Community Nos.: 040045 and 040037
316-AD

Dear Mr. Duncan:

This responds to your submittal dated April 2, 2008 concerning a June 25, 2007, request that the
Department of Homeland Security’s Federal Emergency Management Agency (FEMA) issue a conditional
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County and Incorporated Areas. Pertinent
information about the request is listed below.

Identifier: North Inlet Channel Improvements

Flooding Sources: Beardsley Canal Wash and
Perryville Road Wash

FIRM Panel(s) Affected: 04013C1580 H and 04013C1590 H

1
The data required to complete our review, which must be submitted within 90 days of the date of this
letter, are listed on the enclosed summary.

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule. which
was published in the Federal Register, is enclosed for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we arc unable to grant extensions for the submission of required data/fee for
revision requests. If a requester is informed by letter that additional data are required to complete our
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees
already paid will be forfeited for any request for which the requested data are not received within 90 days.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

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



2

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer, Jon Wolf, CFM by e-
mail at Jon. Wolf@mapmodteam.com or by telephone at (970) 903-0558, or the Revisions Coordinator for
your State, Mounir Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at (703) 317-6295.

Sincerely,

el (uun

Syed Qayum, CFM
National LOMR Technical Manager
Michael Baker Jr., Inc.

Enclosures

cc: Mr. Jeffery Minch, P.E.
Wood, Patel & Associates



NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a
Conditional Letter of Map Revision (CLOMR)

Case No.: 07-09-1500R Requester: Michael Duncan, P.E., CFM

Community: City of Glendale and Community Nos.: 040045 and 040037
Maricopa County, AZ

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

1. The submitted workmap set entitled “Exhibit C-Study Work Maps, C1 Beardsley Canal Wash”
prepared by Wood, Patel, dated December 2007, does not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work map set.

(a) The proposed water surface elevations shown at each cross section on the workmap do not
match those shown in the proposed conditions model after those in the proposed
conditions model were adjusted for the datum shift. Please correct this apparent
inconsistency or explain why this is not necessary.

2. The submitted workmap set entitled “Exhibit C-Study Work Maps, C2 Perryville Road Wash”
prepared by Wood, Patel, dated December 2007, does not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work map set.

(a) On the workmap, the cross section alignments are labeled with two different numbers. The
top number describes the cross section’s location within the proposed model, and the bottom
number cross-references the cross section to the duplicate effective and corrected effective
models. These bottom numbers, however, do not match those used within the duplicate
effective and corrected effective models for Perryville Road Wash for both the “with levee”
and the “without levee” scenarios, thus a meaningful comparison of water surface elevation
changes is not possibie. Please revise the cross-referencing numbering of the cross sections or
explain why this is not necessary.

(b) The submittal states that Perryville Road Wash was modeled both “with levee” and “without
levee” scenarios, however, the Perryville Road Wash workmaps only depict flooding under the
“with levee” scenario. Please revise the workmaps to also include the baseflood delineation as
it would appear under the “without levee™ scenario. Alternately, provide a second set of
workmaps for Perryville Road Wash that depict flooding under the “without levee” scenario.

3. Numerous cross sections found in the submitted HHEC-RAS hydraulic model along the Beardsley Canal
Wash and along the North Inlet Channel are not shown on the above-referenced topographic work
maps. Please revise the above-referenced work maps to include all modeled cross sections, or explain
why this is not necessary.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

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



Paragraph 65.6(a)(2) of the National Flood Insurance Program (NFIP) regulations states that to avoid
discontinuities between revised and unrevised flood data, the hydraulic analyses must be extensive
enough to ensure a logical transition between the revised floodplain boundaries and those developed
previously for areas not affected by the revision. Our review indicates that the boundary of the base (1-
percent-annual-chance) flood shown on the above referenced Perryville Road Wash work maps does
not logically tie in to the effective base floodplain boundary at the upstream end of the revision. Please
revise the boundary delineation at the upstream end of the revision to provide a logical tie in.

Paragraph 65.6(a)(2) of the National Flood Insurance Program (NFIP) regulations states that to avoid
discontinuities between revised and unrevised flood data, hydraulic analyses must have a logical
transition between revised elevations of the base flood and those developed previously for areas not
affected by the revision. Our review indicates that the corrected effective conditions and the proposed
conditions hydraulic analyses along Beardsley Canal Wash do not tie into the effective hydraulic
analysis at the downstream end of the proposed revised reach. Please provide revised corrected
effective conditions and proposed conditions hydraulic analyses for Beardsley Canal Wash that tie into
the effective hydraulic analysis within 0.5 foot, or within 0.0 feet if practical.

The base floodplain topwidths shown in the proposed hydraulic analysis along the Beardsley Canal
Wash and along Perryville Road Wash do not match the approximate base floodplain topwidths shown
on the above-referenced topographic work maps at numerous cross sections. Please provide an
explanation for these discrepancies, or make the appropriate changes.

Our review revealed negative surcharges on several of the cross sections between the natural
(unencroached) and encroached profiles of the corrected effective and proposed conditions HEC-RAS
hydraulic models for Beardsley Canal Wash and for Perryville Road Wash. Please revise the floodway
analysis to eliminate all negative surcharges, or explain why this is not necessary.

From our technical review it appears as though the “with levee” scenario base floodplain delineation is
not mapped correctly at several locations along Perryville Road Wash. For example, the base flood
elevation at Cross Section 34, is approximately 1,212.7 feet in the submitted “with levee” scenario
hydraulic model, however on the above-referenced topographic work map the base floodplain is
mapped to approximately 1,212 on the left bank and 1,215 on the right bank. Please provide an
explanation for thes: discrepancices, or make the appropriate revisions. Please review all mapping to

insure the baseflood floodplain is mapped correctly at each cross sections.

The downstream reach lengths shown in the Perryville Road Wash proposed conditions hydraulic
analysis, “with levee™ scenario, at Cross Sections 0.04, 2, 24 and 28 do not match the approximate
downstream reach lengths shown on the above-referenced topographic work map. Please make the
appropriate changes, or explain why this is not necessary.



2

10. If the above-mentioned topographic work maps or the annotated FIRMs change as a result of the
revisions to the hydraulic model requested in Items 3-9 pleasc revise the work maps and annotated
FIRM:s to show the appropriate changes.

Please send the required data directly to Michael Baker Jr., Inc., Attention: Jon Wolf, CFM, at 1030
Waterfall Lane, Durango, CO 81301. For identification purposes, please include the case number
referenced above on all correspondence.



Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

This notice contains the fee schedule for processing certain types of requests for changes to National Flood
Insurance Program (NFIP) maps. The fee schedule allows FEMA to further reduce the expenses to the NFIP by
more fully recovering the costs associated with processing conditional and final map change requests. The fee
schedule for map changes is effective for all requests dated October 1, 2007, or later and supersedes the fee
schedule that was established on October 30, 2005.

To develop the fee schedule for conditional and final map change requests, FEMA evaluated the actual costs of
reviewing and processing requests for Conditional Letters of Map Amendment (CLOMAs), Conditional Letters of Map
Revision — Based on Fill (CLOMR-Fs), Conditional Letters of Map Revision (CLOMRSs), Letters of Map Revision —
Based on Fill (LOMR-Fs), and Letters of Map Revision (LOMRsS).

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has maintained the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted under
44 CFR 72.5.

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs

Request for single-lot/single-structure CLOMA and CLOMR-F.......c.ccocoiminineerncinrenineesiinnssesensnsesessesenns $500
Request for single-lot/single structure LOMR-F........c.cccoviciiininimnnennniinsnsnimess s ssssssissssssssssossasssssenees $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) ........ccccoivciienniieieimnncseiermesesssisssassesssensssrense $325
Request for multiple-lot/multiple-structure CLOMA ..........cccocvemrirninerensinessisresnsisssssssssssssssssssosssssessssnesasns $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F ......ccccccvvviiiiinininnncnniaenensneienns $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) .........ccocomuvneinnnminineinissisinissssniis s $700

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has established the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted.
Fee Schedule for Requests for CLOMRSs
Request based on new hydrology, bridge, culvert, channel, or combination
of any of these........ccceeccrnerrrereennn, el D P S O R o B s g sinsys unnpvvsasv v s oS aSTTE, $4,400
Request based on levee, berm, or other Structural MEASUTE ........ccocreerrerrmrrmsiniessessesssersissessssssasasanns $5,500
Fee Schedule for Requests for Map Revisions

Requesiers must subinit the review and processing fees shown below with requests for LOMRs that are not based
on structural measures or alluvial fans,

Request based on bridge, culvert, channel, or combination 0f these ........c.cicvierininrerenenerisesesnreneeessennes $4,800
Request based on levee, berm, or other structural MEASULE ... st $6,500
Regquest based on as-built information submitted as follow-up to CLOMR...........ccocrcerecnciienianrecmnecsssnnes $4,800

Fees for CLOMRs, LOMRSs, and PMRs Based on Structural Measures on Alluvial Fans

FEMA has maintained the initial fee for requests for CLOMRs and LOMRs based on structural measures on
alluvial fans to $5,600. FEMA will also continue to recover the remainder of the review and processing costs by
invoicing the requester before issuing a determination letter, consistent with current practice. The prevailing
private-sector labor rate charged to FEMA ($60 per hour) will be used to calculate the total reimbursable fees.

Payment Submission Requirements

Requesters must make fee payments for non-exempt requests before we render services. This payment must be in
the form of a check or money order or by credit card payment. Please make all checks and money orders in U.S.
funds payable to the National Flood Insurance Program. FEMA will deposit all fees collected to the National
Flood Insurance Fund, which is the source of funding for providing these services.
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Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent: Wednesday, July 09, 2008 1:46 PM

To: 'Jon Wolf'

Subject: request for some clarification of comments

Attachments: nic REQUEST FOR CLARIFICATIONS.doc; 22Apr08_JonWolf_ltr.pdf.pdf

Hi Jon,

How is cool Durango? lts 102 degrees here in Phoenix, heading for 108, or more. We are putting together our
“plan of attack” for responding to your comments on the North Inlet Channel Improvements, and | would like to get
some clarifications on some of your comments. Please see the attached document. | have also attached a pdf of

your comment letter of April22, 2008.
Mike Duncan, P.E., CFM

Project Manager
602-506-4732

03/09/2009



REQUEST FOR CLARIFICATIONS Case No. 07-09-1500R
North Inlet Channel Improvements

from Mike Duncan, July 9, 2008

Ref: Jon Wolf comment letter of April 22, 2008
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Comment 1 a)

On Beardsley Canal Wash maps, proposed WS Elevations do not match model
... after datum shift.

There is no datum shift necessary. The Beardsley Canal Wash topo. is in the
NAVD 1988 datum; the Beardsley Canal model elevations are in the NAVD
1988 datum; and the Beardsley Canal Wash work maps are in the NAVD 1988
datum. I checked all of the WS Elevations on the maps (C1 - Sheet 2, dated
12/20/07; C1 - Sheets 3 and 4, dated 4/2/08) and they match the model
(named “Design_NIC” and dated 3/12/08 10:16 am).

Is anything other than an explanation needed for this comment?
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Comment 2 a)

On Perryville Road Wash maps, two sets of cross-section ID’s are displayed ...
thus a meaningful comparison of water surface elevation changes is not
possible. Please revise cross-referencing numbering ... or explain.

After the proposed CLOMR project, the discharges of Perryville Road Wash will
decrease from 1,486 cfs to 340 cfs at the upstream part, and will decrease
from 1,234 cfs to 653 cfs at the downstream part. The profiles plots indicate
that the new (proposed) water surfaces are one foot lower in most cases:

X-SEC | OLD W.S. EL. | NEW W.S. EL. | DELTA COMMENTS
(FT. NGVD29) | (FT. NGVD29) | (FT.)

A 1121 1121 0 due to boundary conditions

B 1130 1130 0 due to boundary conditions

C 1142 1141 -1

D 1150 1149 -1

E * 1158 1159 +1 * | OLD=1400cfs, NEW=1000cfs

F 1169 1168 -1

G * 1178 1178 0 * |OLD=1500cfs, NEW=700cfs

H 1194 1193 -1

I 1208 1207 -1




* Unusual results at these two locations; keep in mind that the old study used
2-ft-contour large-area topographic mapping, with approx. + or — 1 ft.
accuracy; while in the new study, each cross-section was field surveyed which
is much more accurate.

Is any further comparison really needed? If so, what would be its purpose?
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Comment 3)
Numerous cross-sections of the Beardsley Canal Wash and the North Inlet

Channel models do not appear on the work maps... please include all modeled
cross sections, or explain ...

This HEC-RAS modeling is not just for typical floodplain delineation purposes.
It was developed as the design basis for a construction project that includes
multiple, steep drop (grade control) structures. In addition, the two parallel
flow paths, the associated upstream splitting structure, and the box culverts
that bring the two flows together, led to the use of the split-flow optimization
features of HEC-RAS in the model development. For these reasons, close
cross-section spacing was used, and, in addition, interpolated cross-sections
were used. Since we had this detailed (more accurate) model, there was no
good reason to remove cross-sections from the modeling so that all cross-
sections could be reasonably displayed on the work maps.

Do you really want us to build a less accurate model, just so that all cross-
sections are on the work maps?
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Comment 4)
... Perryville Road Wash work maps does not logically tie into the effective

base floodplain boundary at the upstream end...

Since the upstream end of Perryville Road Wash does not tie into anything, am
I right in assuming that this comment should refer to Beardsley Canal Wash
instead?

Also, is the tie-in concerns for the horizontal (floodplain boundary lines), or the
vertical, or both?
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Comment 5)
... the corrected effective ...and proposed... analyses for Beardsley Canal Wash

do not tie in downstream within...0.5 feet... (vertically)

Jon, as we discussed by phone on 04-23-08, the downstream floodplain for tie-
in is the Zone A floodplain of the White Tanks No. 3 Flood Retarding Structure.
Since Zone A floodplains do not include water surface elevations, there is no
vertical elevations to tie into.

Does this settle this comment?
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2801 West Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501
Fax: 602-506-4601

TT: 602-505-5897 1147 200}(
Jon Wolf
Michael Baker, Jr.
1030 Waterfall Lane
Durango, CO 81301

SUBJECT: FEMA Case No. 07-09-1500R
CLOMR for North Inlet Channel Improvements

Dear Jon:

In response to your letter of April 22, 2008, I have enclosed the following items:
* A document of 10 responses to the 10 comments;

* Revised MT-2 application forms with revised tie-data;

* A table and 4 profile plots that compare the Duplicate, Corrected, and Proposed water
surface elevations of Perryville Road Wash;

* A CD containing revised CAD files and HEGRAS files, for Beardsley Canal Wash and
Perryville Road Wash;

* These revised maps: Exhibit C1 sheets 1 through 4 (Beardsley Canal Wash);
Exhibit C2 sheets 1 through 4 (Perryville Road Wash); and

* Revised annotated FIRM’s

If you have any questions, please call me at 602-506-4732, or email me at
mwd@ mail.maricopa.gov

Yours truly,

/‘ o
Michael Duncan, P.E., CFM
Project Manager

Enclosures



Copies to:

Mounir Boudjemaa, M.S.

Revisions Manager - Arizona

MOD Team

Michael Baker Jr. Inc.

3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

Jeffrey R. Minch, P.E.

Vice President - Water Resources
Wood, Patel & Assoclates, Inc.
2051 West Northern, Suite 100
Phoenix, Arizona 85021



RESPONSES TO FEMA REVIEW COMMENTS OF APRIL 22, 2008

CASE NO: 07-09-1500R
IDENTIFIER: NORTH INLET CHANNEL IMPROVEMENTS

FROM: Mike Duncan, Project Manager, Flood Control District of Maricopa County
DATE: July 17, 2008

COMMENT:

I The submtted workmap set entitled “Exhibit C-Study Work Maps, C1 Beardsley Canal Wash”
prepared by Wood, Patel, dated December 2007, does not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work map set

(a) I'he proposed water surface clevations shown at each cross section on the workmap do not
match those shown i the proposed conditions model after those in the proposed
conditions model were adjusted for the datum shift. Please correct this apparent
inconsistency or explain why this is not necessary.

RESPONSE TO COMMENT 1 a):

There is no datum shift necessary. The Beardsley Canal Wash topo. is in the NAVD 1988 datum; the
Beardsley Canal model elevations are in the NAVD 1988 datum; and the Beardsley Canal Wash work
maps are in the NAVD 1988 datum. I checked all of the WS Elevations on the maps (C1 - Sheet 2,
dated 12/20/07; C1 - Sheets 3 and 4, dated 4/2/08) and they match the model (named “Design NIC”
and dated 3/12/08 10:16 am). The mentioning of the conversion factor between the two vertical
datums, at the end of section 3.1, on page 35 of the text, is just mentioned as an aside. The Beardsley
Canal Wash and Diversion Channel mapping and models are in NAVD 1988; and the Perryville Road
Wash mapping, surveying, and models are in NGVD 1929.

COMMENT:
2. The submitted workmap set entitled “Lixhibit C-Study Work Maps, C2 Perryville Road Wash™
prepared by Wood, Patel, dated December 2007, does not provide essential information required to

complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work map set.

{a) On the workmap, the cross section alignments are labeled with two different numbers. The
top number describes the cross section’s location within the proposed model, and the bottom
number cross-references the cross section to the duplicate effective and corrected effective
models. These bottom numbers, however, do not match those used within the duplicate
effective and corrected effective models for Perryville Road Wash for both the “with levee”
and the “without levee” scenarios, thus a meaningful comparison of water surface elevation
changes i3 not possibie. Please revise the cross-referencing numbering of the cross sections or
explaim why this is not necessary.
RESPONSE TO COMMENT 2 a):
See the enclosed table and four profile plots that compare the water surface elevations of the Duplicate
Effective, Corrected Effective, and Proposed models of Perryville Road Wash. These underlying
factors explain the increases or decreases in water surface elevations: 1) after the proposed CLOMR
project, the discharges of Perryville Road Wash will decrease from 1,486 cfs to 340 cfs at the upstream
part, and will decrease from 1,234 cfs to 653 cfs at the downstream part; 2) the effective study used 2-



ft-contour large-area topograph1c mapping, with approxnnately + or - 1 ft. accuracy; while in the new
study, each cross-section was field surveyed, which is more accurate.

COMMENT 2b):

(b) The submittal states that Perryville Road Wash was modeled both “with levee and “without
levee” scenarios, however, the Perryville Road Wash workmaps only depict flooding under the
“with levee” scenario.  Please revise the workmaps to also include the baseflood delineation as
it woulid appear under the “without levee™ scenano. Alternately, provide a second set of
workmaps for Perryville Road Wash that depict flooding under the “without levee™ scenario.

RESPONSE TO COMMENT 2b):

A revised work map (C2 Perryville Road Wash Sheet 3) is enclosed. The revisions include a floodplain
gutter line at the levee (berm) and revised water surface elevations (for both with and without levee
conditions).

COMMENT:
3. Numerous cross sections found in the submutted HEC-RAS hydraulic model along the Beardsley Canal
Wash and along the North Inlet Channel are not shown on the above-referenced topographic work

maps. Please revise the above-referenced work maps to include all modeled cross scctions, or explain
why this is not necessary.
RESPONSE TO COMMENT 3:
This HEG-RAS modeling is not just for typical floodplain delineation purposes. It was developed as
the design basis for a construction project that includes multiple, steep drop (grade control) structures.
In addition, the two parallel flow paths, the associated upstream splitting structure, and the box culverts
that bring the two flows together, led to the use of the split-flow optimization features of HEG-RAS in
the model development. For these reasons, close cross-section spacing was used, and, in addition,
interpolated cross-sections were used. Since we had this detailed (more accurate) model, there was no
good reason to remove cross-sections from the modeling so that all cross-sections could be reasonably
displayed on the work maps. This is why the models contain a large number of cross-sections.

COMMENT:

4. Paragraph 65.6(a)(2) of the National Flood Insurance Program (NFIP) regulations states that to avoid
discontinuitics between revised and unrevised flood data, the } vdraulic analyses must be extensive
enough to ensure a logical transition between the revised Jnmiphm bsxmm}rics and those developed
previously for areas not affected by the revision, Our review indicates that the boundary of the base (1-
pereent-annual-chance) flood shown on the above referenced Perryville Road Wash work maps does
not logically tie in to the effective hase floodplain boundary at the upstream end of the revision, Please
revise the boundary delimeation at the upstreain end of the revision to provide a logical tie in.

RESPONSE TO COMMENT 4:

Since Perryville Rd. Wash does not have an upstream tie-in, I assume that this comment refers to

Beardsley Canal Wash. Cross-section 2.309 (a.k.a. 61325.99, with a floodplain W.S. elevation of 1281.0

ft NAVDSS) of the proposed work map of Beardsley Canal Wash is located very close to cross-section

0.131 (with a floodplain W.S. elevation of 1279.1 ft NGVD29) of Waterfall Wash of the effective study

by the WLB Group. Using the vertical datum conversion,

Proposed WS EL at xsec. 2.309 = 1281.0- 1.78 = 1279.22,



which is just 0.12 ft higher than the effective study. This is within the 0.5 ft. vertical-tie-in guideline.
Now horizontally, due to the probable vertical differences between the old topo. and the new topo., a
transitional line was required to accomplish the horizontal tie-1n.

Also, revised MT-2 application forms, with revised tie-in data, are enclosed.

COMMENT:

5. Paragraph 65.6(a)(2) of the National Flood Insurance Program (NFIP) regulations states that to avoid
discontinuities between revised and unrevised flood data, hydraulic analvses must have a logical
transition between revised clevations of the basce tlood and those developed previously for areas not
affected by the revision. Our review indicates that the corrected effective conditions and the proposed
conditions hydraulic analyses along Beardsley Canal Wash do not tic into the effective hydraulic
analysis at the downstream end of the proposed revised reach. Please provide revised corrected
effective conditions and proposed conditions hydraulic analyses for Beardsley Canal Wash that tie into
the effective hydraulic analysis within 0.5 foot, or within 0.0 feet if practical,

RESPONSE TO COMMENT 5:

The downstream tie-in is at a Zone A floodplain (which is the ponding area of the White Tanks # 3
Flood Retarding Structure), and which does not have any flood elevations. Thus there is no vertical
elevations to tie into. At this location, the honizontal tie-in/transition was made based on engineering

judgment.

COMMENT:

6. The base floodplain topwidths shown in the proposed hydraulic analysis along the Beardsley Canal
Wash and along Perryville Road Wash do not match the approximate base floodplain topwidths shown
on the above-referenced topographic work maps at numerous ¢ross sections. Please provide an
explanation for these discrepancies, or make the appropriate changes.

RESPONSE TO COMMENT 6:

The HEG-RAS models and the work maps have been revised. Please note that for the proposed
constructed channels ( North Inlet Channel Phases I and II), the floodplain boundaries were placed at
the top of the proposed channel banks. In these areas, the all of the top widths of the models do not
match these boundaries. These boundaries were placed at the top of banks to help insure that the
County’s Floodplain Regulations could be used to regulate any future attempts to might modify the
channel banks.

COMMENT:

/. Chr review revealed negative surcharges on several of the cross sections between the natural
(unencroached) and encroached profiles of the corrected effective and proposed conditions HEC-RAS
hvdraulic models for Beardsley Canal Wash and for Perryville Road Wash, Please revise the floodway
analysis to eliminate all negative surcharges, or explain why this is not necessary

RESPONSE TO COMMENT 7:
The HEG-RAS models have been revised to limit the floodway negative surcharges to less than 0.05 ft.



COMMENT:

8.  From our technical revicw 1t appears as though the “with levee™ scenario base floodplain delineation is
not mapped correctly at several locations along Perryville Road Wash. For example, the base flood
elevation at Cross Section 34, is approximately 1,212.7 feet in the submitted “with levee™ scenario
hydraulic model, however on the above-referenced topographic work map the base floodplain is
mdppcd to approxi imately 1,212 on the left bank and 1,215 on the right bank. Please mmui an

explanation for these discrepancies, or make the appro e revisions. Please review all mapping to
msure the basetlood [loodplain 1s mapped correctly at each cross sections.
RESPONSE TO COMMENT 8:

The cross-sections for the proposed Perryville Road Wash floodplain delineation were all field
surveyed. On the other hand, the background topographic contours have an approximate accuracy of
plus or minus 1 foot, are based on aerial photography that was flown 19 years ago (in 1989), and are
included on the maps just for basic reference.

COMMENT:
9. The downstream reach lengths shown in the Perryville E(u.ui Wash proposed conditions hydraulic
analysts, “with levee™ scenario, at Cross Sections 0.04, 2, 24 and 28 do not match the approximate

downstream reach lengths shown on the above-referenced topographic work map. Please make the
appropriate changes, or explain why this is not necessary.

RESPONSE TO COMMENT 9:

These reach lengths have been revised in the accompanying revised HEG-RAS models.

10. If the above-mentioned topographic work maps or the annotated FIRMs change as a result of the
sc revise the work maps and annotated

revisions to the hydrauhic model requested in Items 3-9 plea
FIRMs to show the appropnate changes.
RESPONSE TO COMMENT 10:
The following items were revised and are included in this submuttal:
Exhibit C - Study Work Maps Cl1 Beardsley Canal Wash Sheet 1 through 4 of 4
Exhibit C - Study Work Maps C2 Perryville Road Wash Sheet 1 through 4 of 4
Annotated FIRM’s

MT-2 application forms for Beardsley Canal Wash and Perryville Road Wash
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Michael Duncan - FCDX

From: Jon Wolf [JonWolf@mapmodteam.com]

Sent:  Monday, July 21, 2008 7:43 AM

To: Michael Duncan - FCDX

Cc: jminch@woodpatel.com; Joseph Kuechenmeister; jon.wolf@mapmodteam.com

Subject: ADDITIONAL DATA Received — City of Glendale and Maricopa County, AZ (Case Number 07-09-
1500R) — Response Required

Dear Mr. Duncan:

We have received your recent submittal of data, in response to our letter dated April 22, 2008, requesting information for the
above-referenced Case Number (07-09-1500R). This case number is for a request that the Department of Homeland
Security's Federal Emergency Management Agency (FEMA) issue a conditional revision to the flood hazard information on
the applicable National Flood Insurance Program (NFIP) map for the City of Glendale and Maricopa County, AZ. This e-
mail is being sent to officially acknowledge the receipt of your additional data for the above-referenced case number and
replaces the paper copy acknowledgement letters previously issued by FEMA. We ask that you please respond directly to
this e-mail to verify that it has been received.

We are reviewing your submitted data and will contact you if additional information is required to process your request.

If additional information is not required, we will issue a final letter of determination within 90 days of receiving your
submittal dated July 17, 2008.

If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map Assistance Center,
toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions concerning your request, the case
reviewer’s contact information is listed below, or please contact the Revisions Coordinator for your State, Mounir
Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at (703) 317-6295.

Please be assured we will do our best to respond to all inquiries in a timely manner.

Thank you,

Jon Wolf, CFM

FEMA Map Mod Team
1030 Waterfall Lane
Durango, CO 81301
970.903.0558
jon.wolfl@mapmodteam.com

Confidentiality Notice: This e-mail transmission may contain confidential or legally privileged information that is intended only for the individual or entity
named in the e-mail address. If you are not the intended recipient, you are hereby notified that any disclosure, copying, distribution, or reliance upon the
contents of this e-mail is strictly prohibited.

If you have received this e-mail transmission in error, please reply-to the sender, so that we can arrange for proper delivery, and then please delete the
message from your inbox. Thank you.

07/21/2008



NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

August 11,2008

Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO:

Project Manager Case No.: 07-09-1500R

Flood Control District of Maricopa County Community: City of Glendale and

2801 West Durango Street Maricopa County, AZ

Phoenix, AZ 85009 Community Nos.: 040045 and 040037
316-AD

Dear Mr. Duncan:

This responds to your submittal dated July 17, 2008 concerning a June 25, 2007, request that the
Department of Homeland Security’s Federal Emergency Management Agency (FEMA) issue a conditional
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County and Incorporated Areas. Pertinent
information about the request is listed below.

Identifier: North Inlet Channel Improvements

Flooding Sources: Beardsley Canal Wash and
Perryville Road Wash

FIRM Panel(s) Affected: A 04013C1580 H and 04013C1590 H

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

If we do not receive the required data within 90 days, we will suspend our processing of your request.

Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requesis of ihiis type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee for
revision requests. If a requester is informed by letter that additional data are required to complete our
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees
already paid will be forfeited for any request for which the requested data are not received within 90 days.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

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



2

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer, Jon Wolf, CFM by e-
mail at Jon. Wolf@mapmodteam.com or by telephone at (970) 903-0558, or the Revisions Coordinator for
your State, Mounir Boudjemaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at (703) 317-6295.

Sincerely,

Stied (v

Syed Qayum, CFM
National LOMR Technical Manager
’ Michael Baker Jr., Inc.

Enclosures

cc: Mr. Jeffery Minch, P.E.
Wood, Patel & Associates



NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a
Conditional Letter of Map Revision (CLOMR)

Case No.: 07-09-1500R Requester: Michael Duncan, P.E., CFM

Community: City of Glendale and Community Nos.: 040045 and 040037
Maricopa County, AZ

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

1. The base floodplain and floodway topwidths shown in the proposed hydraulic analysis at numerous
cross sections on Beardsley Canal Wash do not match the approximate base floodplain and floodway
topwidths shown on the submitted workmap set entitled “Exhibit C-Study Work Maps, C1 Beardsley
Canal Wash” prepared by Wood, Patel, dated July 2008. Please provide an explanation for these
discrepancies, or make the appropriate changes.

2. The downstream reach lengths shown in the proposed hydraulic analysis at several cross sections on
Beardsley Canal Wash do not match the approximate downstream reach lengths shown on the above-
referenced topographic work map. Please make the appropriate changes, or explain why this is not
necessary.

3. The downstream reach length shown in the proposed hydraulic analysis at cross section 20456.34 on
the North Inlet Channel does not match the approximate downstream reach length shown on the
above-referenced topographic work map. Please make the appropriate changes, or explain why this is
not necessary.

4. The base floodplain and floodway topwidths shown in the proposed “with levee” and “without levee”
hydraulic analysis at numerous cross sections on Perryville Road Wash do not match the approximate
base floodplain and floodway topwidths shown on the submitted workmap set entitled “Exhibit C-
Study Work Maps, C2 Perryville Road Wash” prepared by Wood, Patel, dated July 2008. Please
provide an explanation for these discrepancies, or make the appropriate changes.

5. The downstream reach length shown in the proposed hydraulic analysis at cross section 28 on the
Perryville Road Wash does not match the approximate downstream reach length shown on the above-
referenced topographic work map. Please make the appropriate changes, or explain why this is not
necessary.

Please send the required data directly to Michael Baker Jr., Inc., Attention: Jon Wolf, CFM, at 1030
Waterfall Lane, Durango, CO 81301. For identification purposes, please include the case number
referenced above on all correspondence.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Sarvirce Pravider far the Natinnal Flaad Insuirance Praaram



Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

This notice contains the fee schedule for processing certain types of requests for changes to National Flood
Insurance Program (NFIP) maps. The fee schedule allows FEMA to further reduce the expenses to the NFIP by
more fully recovering the costs associated with processing conditional and final map change requests. The fee
schedule for map changes is effective for all requests dated October 1, 2007, or later and supersedes the fee
schedule that was established on October 30, 2005.

To develop the fee schedule for conditional and final map change requests, FEMA evaluated the actual costs of
reviewing and processing requests for Conditional Letters of Map Amendment (CLOMAs), Conditional Letters of Map
Revision — Based on Fill (CLOMR-Fs), Conditional Letters of Map Revision (CLOMRs), Letters of Map Revision —
Based on Fill (LOMR-Fs), and Letters of Map Revision (LOMRs).

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has maintained the foilowing
review and processing fees, which are to be submitted with all requests that are not otherwise exempted under
44 CFR 72.5.

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs

Request for single-lot/single-structure CLOMA and CLOMBR-F .. .sussenssossuonnnssisssssessasrasspgsassssesasasssusssssss $500
Request for single-lot/single structure LOMR-F.......cc.oouiiiiiiiiiceee e $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMB-F previously issued by FEMA).....nuwswsssmmnssmsssssssbamsyemmassspabubaio $325
Request for multiple-lot/multiple-structure CLOMA ..........ccociiiimiiieirceeice st een e $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F ........cccooiiiiiiniiireeeececeee $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built

information (CLOMRG-F previously issued by FEMA) ..........cccooiiiiiiiriinieineeecee e $700

Based on our review of actual cost data for Fiscal Years 2005 and 2006, FEMA has established the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted.

Fee Schedule for Requests for CLOMRs

Request based on new hydrology, bridge, culvert, channel, or combination :
(T2 611 R $4,400
Request based on levee, berm, or other structural MEASUIE ............cccorveiiiriiiienieciireneneneeee e $5,500

Fee Schedule for Requests for Map Revisions
Requesters must submit the review and processing fees shown below with requests for LOMRs that are not based
on structural measures or alluvial fans.

Request based on bridge, culvert, channel, or combination of these ...........ccocooiieieiiiniincciiiiciniine $4,800
Request based on levee, berm, or other structural MEASUIE ..........c.cooveeeeerieieriereireerr e $6,500
Request based on as-built information submitted as follow-up to CLOMR .........ccociiiiiiinninncncnne. $4,800

Fees for CLOMRSs, LOMRs, and PMRs Based on Structural Measures on Alluvial Fans

FEMA has maintained the initial fee for requests for CLOMRs and LOMRs based on structural measures on
alluvial fans to $5,600. FEMA will also continue to recover the remainder of the review and processing costs by
invoicing the requester before issuing a determination letter, consistent with current practice. The prevailing
private-sector labor rate charged to FEMA (860 per hour) will be used to calculate the total reimbursable fees.

Payment Submission Requirements

Requesters must make fee payments for non-exempt requests before we render services. This payment must be in
the form of a check or money order or by credit card payment. Please make all checks and money orders in U.S.
funds payable to the National Flood Insurance Program. FEMA will deposit all fees collected to the National
Flood Insurance Fund, which is the source of funding for providing these services.



www.fcd.maricopa.gov

Board of Directors
Fulton Brock, District 1

Flood Control District N

. Max Wilson, District 4
of Maricopa County Mary Rose Wilcox, District 5

2801 West Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501

Fax: 602-506-4601
TT: 602-505-5897

October 30, 2008

Jon Wolf

Michael Baker, Jr.
1030 Waterfall Lane
Durango, CO 81301

SUBJECT:  FEMA Case No. 07-09-1500R
CLOMR for North Inlet Channel Improvements

Dear Jon:

In response to your letter of August 11, 2008, I have enclosed the following items:

* Revised maps: Exhibit C1 sheets 1 through 4 (Beardsley Canal Wash);
Exhibit C2 sheets 1 through 4 (Perryville Road Wash);

* Revised annotated FIRM’s
* CD of revised files

* Expanded comparison spreadsheets, with comments and more columns, for Channel
Distances and Top Widths, for Beardsley Canal Wash, Perryville Road Wash, and North
Inlet Channel.

The major revisions involved moving cross sections on the maps, to match the modeling
and the design plan sheets. Also, since some of the model cross sections have “dry islands”,

the map top widths are checked in the spreadsheets by using the distance between the Sta.
W.S. Lft. and the Sta. W.S. Rgt. of the modeling.

If you have any questions, please call me at 602-506-4732, or email me at
mwd@ mail. maricopa.gov

Yours truly,

Wfichae] Duonaay
Michael Duncan, PE , CFM
Project Manager

Enclosures



Copies to:

Mounir Boudjemaa, M.S.

Revisions Manager - Arizona

MOD Team

Michael Baker Jr. Inc.

3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

Jeffrey R. Minch, P.E.

Vice President - Water Resources
Wood, Patel & Associates, Inc.
2051 West Northern, Suite 100
Phoenix, Arizona 85021
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Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent: Thursday, November 13, 2008 5:45 PM
To: ‘Jon Wolf'

Subject: EMAIL 1 OF 2 NIC-CLOMR -- More items

Attachments: MT-2_Form-1s.pdf; Glendale_strip_annex_dimensions.pdf;
Glendale_strip_annex_mapbook.pdf

Jon,
1) The four sheets of MT-2 Form 1's are attached. In the original report they were
located between pages 10 and 15 of the text.

2) The Glendale City strip annexations in the area of the CLOMR are shown in the
two attached exhibits. It looks like the east-west and the north-south strips are
just 10 feet wide.

3) The notices of the related public meetings are at the front of Appendix A of the
CLOMR report.

03/09/2009



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires September 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

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

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

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
Ex: 480301 City of Katy X 480301 0005D 02/08/83
480287 Haris County X 48201C 0220G 09/28/90
040037 Maricopa County AZ 04013C 1580H 09/30/05
37 Maricopa County AZ 04013C 1590H 09/30/05

2. Flooding Source: Beardsley Canal Wash and Perryville Road Wash

3. Project Name/ldentifier: North inlet Channel Improvements

4 FEMA zone designations affected: AE, A (choices: A, AH, AQ, 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
7] Regulatory Floodway Revision [J Other (Attach Description)

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

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

Types of Flooding: Riverine ] Coastal [ Shaliow Flooding (e.g.. Zones AQ and AH)
[J Alluvial fan [ Lakes [J Other (Attach Description)

Structures [ Channelization ] LeveeiFloodwall Bridge/Culvert
[ Dam O Fin (] Other, Attach Description

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




C. REVIEW FEE

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

[1 No, Attach Explanation

I Please see the FEMA Web site at http://www fema gov/mit/tsd/frm _fees htm for Fee Amounts and Exemptions.

D. SIGNATURE

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

——— === T

Name: Michael Duncan, P.E., CFM Company: Flood Controi District, Maricopa County
|
— . I - —_—— m— = SN
Mailing Address: | Daytime Telephone No.: Fax No.:
2801 West Durango Street l {602) 506-4732 (602) 506-4601
Phoenix, AZ, 85009 p—— — — — —— ]

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

_ e P | S—— .
Signature of Requester (required). 2 YR : Date: ) ) F
ik (D v, | Y7

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 requirement that no fill be placed in the regulatory fioodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA., all analyses and documentation used to make this determination.

Community Official's Name and Title: Timothy S. Phillips, P.E., Chief Engineer & General Manager | Telephone No.:
I‘ (602) 506-1501
imunity Name: Flood Control District of Community Official’'s Signature (required) Date:
wiaricopa County ) = : L .

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Titie 18 of the United States Code, Section 1001.

Certifier's Name: Jeffrey R. Minch, P.E. License No.: 24999 Expiration Date:
09/30/09

Company Name: Wood, Patel & Associates, Inc. Telephone No.: 602-335-8500 Fax No.:
502-335-8580

Date:

Sy A Pt — R

Signature:

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

Form Name and (Number) Required if ...

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

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

T Coastal Analysis Form (Form 4) New or revised coastal elevations
{] Coastal Structures Form (Form 5) Addition/revision of coastal structure
[ Aluvial Fan Fiooding Form (Form 6) Flood control measures on alluvial fans

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



FEDERAL EMERGENCY MANAGEMENT AGENCY
OVERVIEW & CONCURRENCE FORM

OM.B No. 3067-0148

Expires September 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one)

& CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or

proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72)

[} LOMR A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood

elevations. (See Partts 60 & 65 of the NFIP Reqgulations. }

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
Ex: 480301 City of Katy TX 480301 00050 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
040045 City of Glendale AZ 04013C 1590H 08/30/05
2. Flooding Source: Beardsley Canal Wash and Perryville Road Wash
3 Project Name/identifier: North Inlet Channel Improvements
4. FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A9, 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 (4] improved Methodology/Data
7] Regulatory Floodway Revision {1 Other (Attach Description)
Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.
b The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding [ Riverine (] Coastal [] Shallow Flooding (e.g.. Zones AQ and AH)
[ Alluwial fan [] Lakes [T] Other (Attach Description)
Structures: {3 Channelization [T] Levee/Floodwall X Bridge/Culvert
] Dam 1 Fit [] Other, Attach Description

FEMA Form 81-89, SEP 02 Overview & Concurrence Form

MT-2 Form 1 Page 1 of 2



C. REVIEW FEE

l Has the review fee for the appropriate request category been included?

] ves

] No, Attach Explanation

] Please see the FEMA Web site at http /Awww fema gov/mittsd/frm _fees him for Fee Amounts and Exemptions.

Fee amount: $

D. SIGNATURE

Name: Michael Duncan, P.E., CFM

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

—
Company: Flood Control District, Maricopa County

Mailing Address:
2801 West Durango Street
Phoenix, AZ, 85009

Daytime Telephone No - Fax No.:

(602) 506-4732

E-Mail Address: mwd@rnail. maricopa.

gov

Signature of Requester (required):

/7

7 /‘l//v} ' ‘ /,7 /_\)
/"//z:’»’//:'//fz/ LAl

(602) 506-4601

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 requirement that no fill be placed in the regulatory fioodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR

65 .2{(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

munity Name: City of Glendale

~

P i

<

b,

& ~Z-07

Community Official's Name and Title: Larry Broyles, P.E., City Engineer Telephone No.:
{623) 930-3630
Com fficial's Signg} (require Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All docurments submitted in support of this request are correct to the hest of ry knowledge. | understand that any false
statement may be punishable tv fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Jeffrey R. Minch, P E

License No.: 24989

09/30/08

Expiration Date:

Company Name: Wood, Patel & Associales, Inc.

Telephone No.: 602-335-8500

Fax No.:
602-335-85

80

Signature:

\C) ,%/7 ,/J 7}7,,, o

Date:

4L-30—07

Form Name and (Number)

B3 Riverine Hydrology and Hydraulics Form (Form 2)

Riverine Structures Form (Form 3)

* Coastal Analysis Form (Form 4)
[J Coastal Structures Form (Form 5)

[J Alluvial Fan Flooding Form (Form 6)

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

Required if ...

New or revised discharges or water-surface elevations

Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

New or revised coastal elevations

Addition/revision of coastal structure

Flood control measures on alluvial fans

FEMA Form 81-89, SEP 02

Overview & Concurrence Form

MT-2 Form 1 Page 2 of 2
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Michael Duncan - FCDX

From: Jon Wolf [JonWolf@mapmodteam.com]

Sent: Friday, November 14, 2008 9:10 AM

To: Michael Duncan - FCDX

Subject: RE: EMAIL 2 OF 2 -- NIC CLOMR -- More items

thanks for the rapid response mike. i think this covers everything. i will continue preparing the finalization docs. i
am still planning on submitting to denver for approval by the COB today.

JON woLF, CFM
HYDROLOGIST

MICHAEL BAKER JR. INC.
1030 WATERFALL LANE
DURANGO, COLORADDO 81301
PHONE 970.375.9729
MOBILE 970.903.0558
JWOLF@MBAKERCORP.COM
JON.WOLF@MAPMODTEAM.COM

From: Michael Duncan - FCDX [mailto:mwd@mail.maricopa.gov]
Sent: Thursday, November 13, 2008 5:45 PM

To: Jon Wolf

Subject: EMAIL 2 OF 2 -- NIC CLOMR -- More items

4) The affected parcels, all of which are owned by the "Maricopa Water District",
for short, are listed on the determination of no-insurable structures.

5) The Maricopa Water District is a partner in the design project. The were
notified of the BFE changes in the Desigh Report and CLOMR Report. Two
transmittal sheets to "MWD" of these reports is attached.

6) Background for the selected alternative is also attached.

Let me know if anything else comes up.

Mike Duncan
602-506-4732

03/09/2009



Federal Emergency Management Agency

Washington, D.C. 20472 “QD%%OSET’?&E%SHHM

November 20, 2008

DEC- 13
CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 07-09-1500R CHE&GH FINANGCE
Pio R.E.D,

Mr. Andrew Kunasek Community: Maricopa County, AZ__|ADMIN O&M
Chairman, Maricopa County Community No.: 040037 FMS P & PM

Board of Supervisors ENG FILE
301 West Jefferson, 10th Floor 104 CONTRACTS
Phoenix, AZ 85003 ROUTING

Dear Mr. Kunasek:

This responds to a request that the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and
Incorporated Areas, in accordance with Part 65 of the National Flood Insurance Program (NFIP)
regulations. In a letter dated June 25, 2007, Mr. Michael Duncan, P.E., CFM, Project Manager, Flood
Control District of Maricopa County, requested that FEMA evaluate the effects that numerous proposed
channel modifications, including channel improvements, channelization, flow diversion and channel
creation; drainage structure improvements; and revised hydrologic and hydraulic analyses and updated
topographic information would have on the flood hazard information shown on the effective FIRM and
FIS report. The affected reaches will include: Beardsley Canal Wash from approximately 4,730 feet
downstream of Northern Avenue to approximately 2,100 feet upstream of Olive Avenue; Perryville Road
Wash from approximately 4,330 feet downstream of Perryville Road to just upstream of Northern
Avenue; and the proposed Northern Inlet Channel (NIC) from just downstream of Northern Avenue to
just upstream of Olive Avenue. The proposed drainage modifications along Beardsley Canal Wash will
include diversion of a portion of the Beardsley Canal Wash flow at a location just downstream of Olive
Avenue into the proposed NIC, a diversion channel located east of and parallel to Beardsley Canal Wash.
The diversion will convey flow a distance of approximately 4,500 feet and then return it to the main
Beardsley Canal Wash channel near Northern Avenue. Additional improvements along Beardsley Canal
Wash will include in-channel excavation to clear aggraded material and updated drainage structures. The
proposed project also will eliminate the existing overland flow that currently occurs between Beardsley
Canal Wash and Perryville Road Wash in the vicinity of Northern Avenue during high-water events.

All data required to complete our review of this request for a Conditional Letter of Map Revision
(CLOMR) were submitted with letters from Mr. Jeffery Minch, P.E., Wood, Patel & Associates, Inc., and

Mr. Duncan.

Because this revision request also affects the City of Glendale, a separate CLOMR for that community
was issued on the same date as this CLOMR.

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and
determined that the proposed project meets the minimum floodplain management criteria of the NFIP.
The submitted existing conditions HEC-RAS hydraulic computer model for Beardsley Canal Wash and
Perryville Road Wash, dated May 2007, based on updated topographic information, was used as the base
conditions model in our review of the proposed conditions model for this CLOMR request. We believe



that, if the proposed project is constructed as shown in the submitted report, entitled “North Inlet Channel
Improvements at White Tanks FRS #3, Conditional Letter of Map Revision Submittal, Technical Data
Notebook,” prepared for the Flood Control District of Maricopa County by Wood, Patel &

Associates, Inc., dated April 2007 and revised January 2008, April 2008, July 2008, and November 2008,
and the data listed below are received, a revision to the effective FIRM would be warranted.

Beardsley Canal Wash

Our review of existing conditions revealed that the Base (1-percent-annual-chance) Flood Elevations
(BFEs) increased in some areas and decreased in other areas compared to the effective BFEs for
Beardsley Canal Wash. The maximum increase in BFE, 4.6 feet, occurred just upstream of

Northern Avenue. The maximum decrease in BFE, 4.7 feet, occurred just downstream of Olive Avenue.

The proposed conditions model incorporated the proposed project into the existing conditions model. As
a result of the proposed project, the BFEs for Beardsley Canal Wash wiil increase in some areas and
decrease in other areas compared to the existing conditions BFEs. The maximum increase in BFE,

5.5 feet, will occur approximately 1,710 feet upstream of Northern Avenue. The maximum decrease in
BFE, 15.2 feet, will occur approximately 770 feet downstream of Northern Avenue.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the BFEs for Beardsley Canal Wash will increase in some areas and decrease in other areas
compared to the effective BFEs. The maximum increase in BFE, 4.3 feet, will occur approximately
1,710 feet upstream of Northern Avenue. The maximum decrease in BFE, 14.3 feet, will occur
approximately 1,270 feet downstream of Northern Avenue.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the width of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base
flood, will increase in some areas and decrease in other areas compared to the effective SFHA width
along Beardsley Canal Wash. The maximum increase in SFHA width, approximately 180 feet, will occur
approximately 2,370 feet downstream of Northern Avenue. The maximum decrease in SFHA width,
approximately 540 feet, will occur approximately 1,570 feet downstream of Northern Avenue.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the width of the regulatory floodway will increase in some areas and decrease in other areas
compared to the effective floodway width along Beardsley Canal Wash. The maximum increase in
floodway width, approximately 270 feet, will occur approximately 370 teet downstream of Northern
Avenue. The maximum decrease in floodway width, approximately 510 feet, will occur just upstream of
Olive Avenue.

Perryville Road Wash

Our review of existing conditions revealed that the BFEs increased in some areas and decreased in other
areas compared to the effective BFEs for Perryville Road Wash. The maximum increase in BFE, 1.7 feet,
occurred approximately 2,720 feet upstream of Bethany Home Road. The maximum decrease in BFE,
2.6 feet, occurred approximately 3,720 feet upstream of Bethany Home Road.

The proposed conditions model incorporated the proposed project into the existing conditions model. As
a result of the proposed project, the BFEs for Perryville Road Wash will increase in some areas and
decrease in other areas compared to the existing conditions BFEs. The maximum increase in BFE, 1.8



feet, will occur just upstream of Camelback Road. The maximum decrease in BFE, 3.2 feet, will occur
approximately 730 feet upstream of Glendale Avenue.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the BFEs for Perryville Road Wash will increase in some areas and decrease in other areas
compared to the effective BFEs. The maximum increase in BFE, 1.6 feet, will occur just upstream of
Camelback Road. The maximum decrease in BFE, 3.8 feet, will occur approximately 1,110 feet upstream
of Glendale Avenue.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the width of the SFHA will increase in some areas and decrease in other areas compared to the
effective SFHA width. The maximum increase in SFHA width, approximately 760 feet, will occur
approximately 2,250 feet upstream of Bethany Home Road. The maximum decrease in SFHA width,
approximately 330 feet, will occur approximately 750 feet upstream of Camelback Road. In addition,
approximately the upper 1,685 feet of the effective Perryville Road Wash floodplain and two effective
cross sections will be eliminated.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the width of the regulatory floodway will increase in some areas and decrease in other areas
compared to the effective floodway width along Perryville Road Wash. The maximum increase in
floodway width, approximately 290 feet, will occur approximately 2,250 feet upstream of Bethany Home
Road. The maximum decrease in floodway width, approximately 450 feet, will occur approximately
1,110 feet upstream of Glendale Avenue.

Proposed Northern Inlet Channel

As a result of the new hydrologic and hydraulic analyses and proposed project, BFEs, an SFHA, and a
regulatory floodway will be established along the proposed NIC from just downstream of
Northern Avenue to just upstream of Olive Avenue. The BFEs, SFHA, and floodway will be contained in

the proposed NIC.

Upon completion of the project, your community may submit the data listed below and request that we
make a final determination on revising the effective FIRM and FIS report.

® With this request, your community has complied with all requirements of Paragraph 65.12(a) of
the NFIP regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can
issue a Letter of Map Revision (LOMR) when a community proposes to permit encroachments
into the effective regulatory floodway that will cause increases in BFE in excess of those
permitted under Paragraph 60.3(d)(3). Please provide evidence that your community has, prior to
approval of the proposed encroachment, adopted floodplain management ordinances that
incorporate the increased BFEs and revised floodway boundary delineations to reflect post-
project conditions, as stated in Paragraph 65.12(b).

® Detailed application and certification forms, which were used in processing this request, must be
used for requesting final revisions to the maps. Therefore, when the map revision request for the
area covered by this letter is submitted, Form 1, entitled “Overview & Concurrence Form,” must
be included. (A copy of this form is enclosed.)

® The detailed application and certification forms listed below may be required if as-built
conditions differ from the preliminary plans. If required, please submit new forms (copies of



which are enclosed) or annotated copies of the previously submitted forms showing the revised
information.

Form 2, entitled “Riverine Hydrology & Hydraulics Form”
Form 3, entitled “Riverine Structures Form”

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway,
together with a topographic work map showing the revised floodplain and floodway boundaries,
must be submitted with Form 2.

Effective October 1, 2007, FEMA revised the fee schedule for reviewing and processing requests
for conditional and final modifications to published flood information and maps. In accordance
with this schedule, the current fee for this map revision request is $4,800 and must be received
before we can begin processing the request. Please note, however, that the fee schedule is subject
to change, and requesters are required to submit the fee in effect at the time of the submittal.
Payment of this fee shall be made in the form of a check or money order, made payable in

U.S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only).
The payment, along with the revision application, must be forwarded to the following address:

FEMA National Service Provider
3601 Eisenhower Avenue
Alexandria, VA 22304-6425

As-built plans, certified by a registered professional engineer, of all proposed project elements
Community acknowledgment of the map revision request

A copy of the public notice distributed by your community stating its intent to revise the
regulatory floodway, or a statement by your community that it has notified all affected property
owners and affected adjacent jurisdictions

An annotated FIRM, at the scale of the effective FIRM, that shows the revised base floodplain
boundary delineations shown on the submitted work map and how they tie into the base
floodplain boundary delineations shown on the effective FIRM at the downstream and upstream
ends of the revised reach

Documentation of the individual legal notices sent to property owners affected by any increase in
BFE and/or increase in width and/or shifting of the base floodplain within the limits of revision.
This documentation may take the form of certified mailing receipts or certification that all
property owners have been notified, with an accompanying mailing list and a copy of the letter
sent.

o If you submit documents that show both notification of and acceptance by the affected
property owners, FEMA can issue a LOMR that is effective on the date of issuance.

o If you submit notification of] but not acceptance by, the affected property owners, FEMA
may issue a LOMR that will become effective 1 month after the date of issuance.



After receiving appropriate documentation to show that the project has been completed, FEMA will
initiate a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project,
a 90-day appeal period would be initiated, during which community officials and interested persons may
appeal the revised BFEs based on scientific or technical data.

The basis of this CLOMR is, in whole or in part, a channel-modification/culvert project. NFIP
regulations, as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying
capacity within the altered or relocated portion of any watercourse is maintained. This provision is
incorporated into your community’s existing floodplain management regulations. Consequently, the
ultimate responsibility for maintenance of the modified channel and culvert rests with your community.

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in
the SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

If you have any questions regarding floodplain management regulations for your community or the NFIP
in general, please contact the Consultation Coordination Officer (CCO) for your community. Information
on the CCO for your community may be obtained by calling the Director, Mitigation Division of FEMA
in Oakland, California, at (510) 627-7175. If you have any questions regarding this CLOMR, please call
our Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627).

Sincerely,
)
// ey i /’ .
(ke Fsd

g
Joshua A. Smith, CFM, Program Specialist For: William R. Blanton Jr., CFM, Chief
Engineering Management Branch Engineering Management Branch
Mitigation Directorate Mitigation Directorate
Enclosures
e The Honorable Elaine M. Scruggs Mr. Brian Cgsson, CFM

Mayor, City of Glendale NFIP Coordinator

Office of Dam Safety and Flood Mitigation
Mr. Michael Duncan, P.E., CFM Arizona Department of Water Resources

Project Manager
Flood Control District of Maricopa County Mr. Jeffery Minch, P.E.
Wood, Patel & Associates, Inc.
Mr. Ted Collins, CFM
Principal Floodplain Administrator
Flood Control District of Maricopa County

Mr. Tim S. Phillips, P.E.
Chief Engineer and General Manager
Flood Control District of Maricopa County
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Dear Mayor Scruggs:

This responds to a request that the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and
Incorporated Areas (the effective FIRM and FIS report for your community, in accordance with Part 65
of the National Flood Insurance Program (NFIP) regulations. In a letter dated June 25, 2007,

Mr. Michael Duncan, P.E., CFM, Project Manager, Flood Control District of Maricopa County, requested
that FEMA evaluate the effects that numerous proposed channel modifications, including channel
improvements, channelization, flow diversion and channel creation; drainage structure improvements; and
revised hydrologic and hydraulic analyses and updated topographic information would have on the flood
hazard information shown on the effective FIRM and FIS report. The affected reaches will

include: Beardsley Canal Wash from approximately 4,730 feet downstream of Northern Avenue to
approximately 2,100 feet upstream of Olive Avenue; Perryville Road Wash from approximately 4,330
feet downstream of Perryville Road to just upstream of Northern Avenue; and the proposed Northern Inlet
Channel (NIC) from just downstream of Northern Avenue to just upstream of Olive Avenue. The
proposed drainage modifications along Beardsley Canal Wash will include diversion of a portion of the
Beardsley Canal Wash flow at a location just downstream of Olive Avenue into the proposed NIC, a
diversion channel located east of and parallel to Beardsley Canal Wash. The diversion will convey flow a
distance of approximately 4,500 feet and then return it to the main Beardsley Canal Wash channel near
Northern Avenue. Additional improvements along Beardsley Canal Wash will include in-channel
excavation to clear aggraded material and updated drainage structures. The proposed project also will
eliminate the existing overland flow that currently occurs between Beardsley Canal Wash and Perryville
Road Wash in the vicinity of Northern Avenue during high-water events. Please note that the project
elements along Beardsley Canal Wash and the proposed NIC will not affect your community.

All data required to complete our review of this request for a Conditional Letter of Map Revision (CLOMR)
were submitted with letters from Mr. Jeffery Minch, P.E., Wood, Patel & Associates, Inc., and Mr. Duncan.

Because this revision request also affects the unincorporated areas of Maricopa County, a separate
CLOMR for that community was issued on the same date as this CLOMR.




We reviewed the submitted data and the data used to prepare the effective FIRM for your community and
determined that the proposed project meets the minimum floodplain management criteria of the NFIP.
The submitted existing conditions HEC-RAS hydraulic computer model for Perryville Road Wash, dated
May 2007, based on updated topographic information, was used as the base conditions model in our
review of the proposed conditions model for this CLOMR request. We believe that, if the proposed
project is constructed as shown in the submitted report, entitled “North Inlet Channel Improvements at
White Tanks FRS #3, Conditional Letter of Map Revision Submittal, Technical Data Notebook,”
prepared for the Flood Control District of Maricopa County by Wood, Patel& Associates, Inc., dated
April 2007, and revised January 2008, April 2008, July 2008, and November 2008, and the data listed
below are received, a revision to the effective FIRM would be warranted.

Our review of existing conditions revealed that the Base (1-percent-annual-chance) Flood Elevations
(BFEs) increased in some areas and decreased in other areas compared to the effective BFEs for
Perryville Road Wash. The maximum increase in BFE, 1.7 feet, occurred approximately 2,720 feet
upstream of Bethany Home Road. The maximum decrease in BFE, 2.6 feet, occurred approximately
3,720 feet upstream of Bethany Home Road.

The proposed conditions model incorporated the proposed project into the existing conditions model. As
a result of the proposed project, the BFEs for Perryville Road Wash will increase in some areas and
decrease in other areas compared to the existing conditions BFEs. The maximum increase in BFE, 1.8
feet, will occur just upstream of Camelback Road. The maximum decrease in BFE, 3.2 feet, will occur
approximately 730 feet upstream of Glendale Avenue.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the BFEs for Perryville Road Wash will increase in some areas and decrease in other areas
compared to the effective BFEs. The maximum increase in BFE, 1.6 feet, will occur just upstream of
Camelback Road. The maximum decrease in BFE, 3.8 feet, will occur approximately 1,110 feet upstream
of Glendale Avenue.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the width of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base
flood, will increase in some areas and decrease in other areas compared to the effective SFHA width
along Perryville Road Wash. The maximum increase in SFHA width, approximately 760 feet, will occur
approximately 2,250 feet upstream of Bethany Home Road. The maximum decrease in SFHA width,
approximately 330 feet, will occur approximately 750 feet upstream of Camelback Road. In addition,
approximately the upper 1,685 feet of the effective Perryville Road Wash floodplain and two effective
cross sections will be eliminated.

As a result of the updated hydrologic and hydraulic analyses, new topographic information, and proposed
project, the width of the regulatory floodway will increase in some areas and decrease in other areas
compared to the effective floodway width along Perryville Road Wash. The maximum increase in
floodway width, approximately 290 feet, will occur approximately 2,250 feet upstream of Bethany Home
Road. The maximum decrease in floodway width, approximately 450 feet, will occur approximately
1,110 feet upstream of Glendale Avenue.
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Upon completion of the project, your community may submit the data listed below and request that we
make a final determination on revising the effective FIRM and FIS report.

®  With this request, your community has complied with all requirements of Paragraph 65.12(a) of
the NFIP regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can
issue a Letter of Map Revision (LOMR) when a community proposes to permit encroachments
into the effective regulatory floodway that will cause increases in BFE in excess of those
permitted under Paragraph 60.3(d)(3). Please provide evidence that your community has, prior to
approval of the proposed encroachment, adopted floodplain management ordinances that
incorporate the increased BFEs and revised floodway boundary delineations to reflect post-
project conditions, as stated in Paragraph 65.12(b).

® Detailed application and certification forms, which were used in processing this request, must be
used for requesting final revisions to the maps. Therefore, when the map revision request for the
area covered by this letter is submitted, Form 1, entitled “Overview & Concurrence Form,” must
be included. (A copy of this form is enclosed.)

® The detailed application and certification forms listed below may be required if as-built
conditions differ from the preliminary plans. If required, please submit new forms (copies of
which are enclosed) or annotated copies of the previously submitted forms showing the revised
information.

Form 2, entitled “Riverine Hydrology & Hydraulics Form”
Form 3, entitled “Riverine Structures Form”

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway,
together with a topographic work map showing the revised floodplain and floodway boundaries,
must be submitted with Form 2.

e Effective October 1, 2007, FEMA revised the fee schedule for reviewing and processing requests
for conditional and final modifications to published flood inforniation and maps. In accordance
with this schedule, the current fee for this map revision request is $4,800 and must be received
before we can begin processing the request. Please note, however, that the fee schedule is subject
to change, and requesters are required to submit the fee in effect at the time of the submittal.
Payment of this fee shall be made in the form of a check or money order, made payable in
U.S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only).
The payment, along with the revision application, must be forwarded to the following address:

FEMA National Service Provider
3601 Eisenhower Avenue
Alexandria, VA 22304-6425

® As-built plans, certified by a registered professional engineer, of all proposed project elements



® Community acknowledgment of the map revision request

® A copy of the public notice distributed by your community stating its intent to revise the
regulatory floodway, or a statement by your community that it has notified all affected property
owners and affected adjacent jurisdictions

® An annotated FIRM, at the scale of the effective FIRM, that shows the revised base floodplain
boundary delineations shown on the submitted work map and how they tie into the base
floodplain boundary delineations shown on the effective FIRM at the downstream and upstream
ends of the revised reach

® Documentation of the individual legal notice sent to property owners affected by any increase in
BFE and/or increase in width and/or shifting of the base floodplain within the limits of revision
This documentation may take the form of certified mailing receipts or certification that all
property owners have been notified, with an accompanying mailing list and a copy of the letter
sent.

o Ifyou submit documents that show both notification of and acceptance by the affected
property owners, FEMA can issue a LOMR that is effective on the date of issuance.

o Ifyou submit notification of, but not acceptance by, the affected property owners, FEMA
may issue a LOMR that will become effective 1 month after the date of issuance

After receiving appropriate documentation to show that the project has been completed, FEMA will
initiate a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project,
a 90-day appeal period would be initiated, during which community officials and interested persons may
appeal the revised BFEs based on scientific or technical data.

The basis of this CLOMR is, in whole or in part, a channel-modification/culvert project. NFIP
regulations, as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying
capacity within the altered or relocated portion of any watercourse is maintained. This provision is
incorporated into your community’s existing floodplain management regulations. Consequently, the
ultimate responsibility for maintenance of the modified channel and cuivert rests with your community.

This CLOMR is based on minimum flood